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SYNTHETIC STUDIES OF CARBOHYDRATE DERIVATIVES WITH PHOTOCHEMICAL REACTION. IV%)

PHOTOCHEMICAL ADDITION REACTION OF SECONDARY ALCOHOLS TO METHYL 4,6-DI-O-ACETYL-

2,3-DIDEOXY -q-D-erythro-HEX-2-ENOPYRANOSIDE
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Photochemical addition reaction of 2-prepanol to methyl 4,6-
di-O-acetyl-2,3-dideoxy-a-D-erythro-hex-2-enopyranoside was found
to give methyl 4,6-di-O-acetyl-2,3-dideoxy-2-C-( l-hydroxy-1-

methylethyl )—a—Q-erythro-g—glycero—hexopyranoside in 66% yield.

A series of secondary alcohols were also found to give such ad-

dition products in the photochemical reaction.

In the previous papers}’z) the authors have reported the photochemical addi-
tion reactions of mercaptans, 1l,3-dioxolane, and acetone to some enoses. A re-
cent report of Rosenthal and Shudo3) on such reaction of 2-propanol to 3-deoxy-1,2;-
5,6-di-0-isopropylidene-q-D-erythro-hex-3-enofuranoside in the presence of acetone
prompts us to report on the results of an investigation on the photochemical addi-
tion reaction of secondary alcohols to methyl 4,6-di-9—acetyl-2,3-dideoxy—a—2—
erythro-hex-2-enopyranoside(I) which was undertaken in view of the photochemical
addition of secondary alcohols to olefins?) and with an expectation that this reac-
tion may serve as an unique procedure for the preparation of branched-chain sugar
derivatives involving tertiary alcohols.

A solution of I( 500 mg )5) in 2-propanol(II)( 12 ml ) was irradiated with an
ultraviolet lamp6) in a quartz glass test tube under nitrogen atmosphere at room
temperature for 60 hr, and the volatile was evaporated in vacuo. The result-
ant sirup was subsequently chromatographed on a column of silica gel by the use of
a solvent system of benzene-acetone( 95 : 5 ) for the elution to give the sirup of

methyl 4,6-di-0-acetyl-2,3-dideoxy-2-C-( l-hydroxy-l-methylethyl )-g-D-erythro-D-
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TABLE I. NMR SPECTRAL DATA OF IIIaa)

Chemical Shift( & value in ppm )
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The spectrum was taken with Varian HA-100 spectrometer in CDC1l

by the use of TMS as an internal standard.
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Jy,p = 42
(I, 3+ J2’3,] = 14
J3,37 7 147)
Jg,q = J374 = 45
J4,5 = 83
Js,6 = Js, 60 = 44
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These constants were measured by the addition of Eu(DPM)3 as a

shift reagent.

J and J2’

2,3 3

., Were approximated as 9Hz and 5Hz, respectively.
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glzcero—hexopyranoside(IIIa)( 410 mg, 66% yield )?) This chromatography gave,
in addition, I in 10% recovery yield and an unidentified product( 60 mg ).

The structural assignment of IIIa was successfully accomplished by its NMR
spectrum to give a conclusion that C-1 of l-hydroxy-l-methylethyl group should link
to C-2 of the pyranosyl ring with (S)-configuration and pseudo-equatorial conforma-
tion. This conclusion was derived from the following evidences:

(1) Eleven per cent of NOE8) was observed in the signal of H-1( 6§ 4.85 ppm ) on
irradiation at one of the methyl signals of § 1.27 ppm, and no effect was observed
on irradiation at that of 1.25 ppm. (2) The signal of H-4 was observed as a
quartet when the signal of H-5( & 3.94 ppm ) was irradiated. (3) The addition
of Eu(DPM)3 to the sample together with an irradiation at H-4 proved the signals of
H-2, H-3, and H-3’ to be in the typical relation of ABX pattern, and the geminal
coupling constant between H-3 and H-3’ 14Hz which is in good agreement with those

9)

reported with respect to deoxy sugar derivatives. The magnitude of the observed
shifts by the addition of the reagent was in the order of the hydroxy proton, H-2,
H-3, and H-3". Based on these facts, l-hydroxy-l-methylethyl group was confirmed
to link to C-2 of the pyranosyl ring. (4) The acetyl methyl signals were observed
in the equatorial acetyl region of the spectrum. (5) All the signals of H-2, H-
3, and H-3’ were together observed with an equal chemical shift of & 1.87 ppm. (6)
The coupling constant between H-1 and H-2 was 4.2Hz%o) These facts can be con-
sidered to suggest that the pyranosyl ring may considerably be strained, and thus
1-0O-methyl group may occupy a pseudo-axial conformation.

Similar addition reactions were observed in the cases of other secondary alco-

1 .
1) and an 1so-

hols, e. g., 2-butanol( the recovery of I: 11%, the yield of IIIb: 52%
mer of IIIb: 15%12)), cyclohexanol( the recovery of I: 14% and the yield of IIIc:
64%11)), and 2- and 3-pentanol in which the corresponding products were obtained in
a relatively poor yield and were found to be complicated becuase of the concomitant
formation of some by-products. On the other hand, I was completely recovered in
the cases of the reaction with primary alcohols( methanol, ethanol, and l-propanol ),
cyclopentanol, and t-butyl alcohol, respectively. Moreover, ethyl glycoside homo-

)

logue of I also gave the corresponding addition product(IV) in 60% yieldll in the
same reaction with II.
These reactions also proceeded in the presence of such photosensitizer as ace-

tone, however, the yields of each reaction were lowered on account of the competi-
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tive addition of 2-propanol, which was arisen from the photoreduction of acetone,
except in the case of 2-propanol.

The reaction described in this communication may be generalized to proceed via
the mechanism involving a radical on the carbon atom adjacent to hydroxyl group

which may preferably attack on the more electron-sufficient C-2 of I.

Such addition reaction of 1,3-dioxolane and tetrahydrofuran respectively with
I were found to proceed via the same mechanism and to give the corresponding 1 : 1

adduct in good yield which will be published elsewhere.
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