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o-Nitrobenzyl Alcohol, a Simple and Efficient Reagent for the Photoreversible

Protection of Aldehydes and Ketones

Denis Gravel,* Stevens Murray, and Gaétan Ladouceur

Département de Chimie, Université de Montréal C.P. 6210, Succursale A, Montréal, Québec, Canada H3C 3V1

Two independent procedures are described for the preparation of bis-o-nitrobenzyl z_acetal derivativ_es of alder]ydes
and ketones which are shown to be photoremovable in high yield by simple irradiation at 350 nm in an aprotic

solvent.

The protection and deprotection of the carbonyl group! in
organic synthesis has long stimulated interest mainly because
of the importance of this group in carbon—carbon bond
forming reactions, and new reagents or new conditions
continue to be reported.2 Photochemical deprotection
methods can be advantageous because they may provide
greater specificity and often be carried out under aprotic
conditions.34

The use of the photolabile glycol reagent (1), which we
reported earlier? (Scheme 1), is based on the photoredox
rearrangement of o-nitrobenzyl systems, a long established
general reaction.5 Although reagent (1) is efficient and is now
commercially available, it has the disadvantage of producing
diastereoisomeric mixtures of the acetals (2) with non-
symmetrical carbonyl compounds (3) because of its dis-
symmetric structure (Scheme 1).

We therefore wished to devise a symmetrical reagent
including the o-nitrobenzyloxy moiety with at least one
benzylic hydrogen, necessary for photodeprotection. The
simplest solution was to generate the bis-o-nitrobenzyl
acetals (4) from o-nitrobenzyl alcohol (5), but such acetals are
not commonly available by the usual procedures.! We now
report the preparation of the acetals (4) by two independent
methods and their efficient photodeprotection at 350 nm in
benzene or chloroform (Scheme 2).

In the acetalization procedure (A), involving an exchange
reaction using 2,2-dimethoxypropane,b typically, a solution
(protected from light) of the carbonyl compound (3) (6
mmol), o-nitrobenzyl alcohol (5) (16 mmol), a catalytic
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Scheme 1. Reagents and conditions: i, reagent (1), H* (-H,0); ii, hv
(350 nm), C¢Hg.

amount of f-naphthalenesulphonic acid, and 2,2-
dimethoxypropane (6 mmol) in benzene (20 ml) was gently
heated at 80 °C for 1—4 h, the benzene distilling over being
replaced. The product was isolated by flash chromatography
on silica gel in the absence of light.

Procedure (B) involved an exchange reaction using o-
nitrobenzyloxytrimethylsilane.” In a typical experiment, a
solution (protected from light) of the carbonyl compound
(10.2 mmol), o-nitrobenzyloxytrimethylsilane (20.4 mmol),
and, a catalytic amount of trimethylsilyl trifluoro-
methanesulphonate (1—4 mmol %) in dichloromethane
(>1.5 ml) was stirred at —78 °C under argon for 48 h, and the
reaction then quenched (at —78 °C) by addition of dry
pyridine, isolation being as for procedure (A).

In a typical deprotection, the acetal (4) (10~2M) in benzene
was irradiated in a Pyrex vessel using a Rayonet apparatus
with 350 nm lamps, until t.l.c. showed disappearance of the
starting material. Solvent was evaporated off, and the product
isolated by flash chromatography.

The results in Table 1 show the potential usefulness of
o-nitrobenzyl alcohol (5) as a simple and efficient photore-
movable protective reagent for aldehydes and ketones. It can
be introduced in yields that are good by procedure (A) and
better by procedure (B); yields for photodeprotection are very
good. The reagent has the advantage that it gives non-
dissymmetric acetals but we have not been able to introduce it
in sterically congested positions such as positions 17 and 20 of
steroids; reagent (1) will still be required for such positions.3
We are extending our synthetic investigations, and studying
the mechanisms of this photoredox rearrangement.
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Scheme 2. Reagents and conditions: i, reagent (5), procedure (A) or
(B); ii, Av (350 nm), C¢Hg.

Table 1. Protection of carbonyl compounds as the bis-o-nitrobenzyl acetals (4) and deprotection by photolysis at 350 nm.=

Carbonyl compound (3)

4-Ethylcyclohexanone
p-Nitrobenzaldehyde
n-Nonanal
1-Naphthaldehyde
Acetone
Cyclododecanone
Androstanolone acetate
Cyclohexanone
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Procedure Time/h

% Yield of Irradiation % Yield of
acetal (4) time/h liberated (3)
88 1.5 85i
78¢ 8 9L
85v 2 95i
804 3.5 84i
95b.e 0.75 95i
70e.f 2 95i
92s 3 93i
90n 2 95i

2 All acetals were fully characterized by spectroscopic methods. ® Oil. © M.p. 131132 °C. 4 M.p. 138—139 °C. ¢ Via dimethoxy acetal.
fM.p. 125—126 °C. £ M.p. 153—154 °C. h M.p. 77—78 °C. i By n.m.r. i Isolated.



http://dx.doi.org/10.1039/c39850001828
http://pubs.rsc.org/en/journals/journal/C3
http://pubs.rsc.org/en/journals/journal/C3?issueid=C31985_0_24

Published on 01 January 1985. Downloaded by Heinrich Heine University of Duesseldorf on 19/12/2013 09:58:37.

J. CHEM. SOC., CHEM. COMMUN., 1985

The authors gratefully acknowledge the financial assistance
of the Natural Sciences and Engineering Research Council of
Canada, the Fonds FCAR (Quebec), Merck Frosst Canada
Inc, and Bristol Myers Pharmaceutical Group in the form of
grants and/or fellowships.

Received, 27th August 1985; Com. 1264

References

1 J. F. W. McOmie, ‘Protective Groups in Organic Chemistry,’
Plenum, New York, 1973; T. W. Greene, ‘Protective Groups in
Organic Synthesis,” Wiley, New York, 1981.

View &%%Peomine

2 For a yearly up-date on protective groups see ‘Annual Reports in
Organic Synthesis,” Academic Press, New York, 1970 onwards, ch.

3 J. Hébert and D. Gravel, Can. J. Chem., 1974, 52, 187; D. Gravel,
J. Hébert, and D. Thoraval, ibid., 1983, 61, 400.

4 T.T. Takahashi, C. Y. Nakamura, and J. Y. Satoh, J. Chem. Soc.,
Chem. Commun., 1977, 680.

5 G. Ciamician and P. Silber, Chem. Ber., 1902, 35, 1992.

6 N. B. Lorette and W. L. Howard, J. Org. Chem., 1960, 2§, 521,
525, 1814; 1961, 26, 3112.

7 T. Tsunoda, M. Suzuki, and R. Noyori, Tetrahedron Lett., 1980,
21, 1357.

8 R. W. Yip, D. K. Sharma, R. Giasson, and D. Gravel, J. Phys.
Chem., 1984, 88, 5770; R. W. Yip, D. K. Sharma, R. Giasson, and
D. Gravel, ibid., in the press.



http://dx.doi.org/10.1039/c39850001828



