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New Ketone Synthesis via 3-Hydroxy o-Nitrophenyl Selenoxides;
a One-step Synthesis of Deoxy-keto Sugars

By Kimmiaki FuruicHI, SApaMU YogGal, and TosHio Miwa*
(Faculty of Science, Osaka City University, Osaka 558, Japan)
Summary B-Hydroxy o-nitrophenyl selenides and their in satisfactory yields; these reactions were applied to the

O-alkyl or O-acyl derivatives were prepared and con- synthesis of sugar derivatives.
verted into ketones or the corresponding enol derivatives
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RECENTLY, many organoselenium compounds have been
synthesised which effectively introduce many kinds of
groups into organic molecules.! For example, B-hydroxy
phenyl selenides were converted into olefins or allylic
alcohols via selenoxides under mild conditions. When this
method is applied to B-hydroxy phenyl selenides having an
available hydrogen on the carbon atom bearing the hydroxy
group, cis-elimination affords the enol form of ketones.?
Here, we describe the results of studies on such eliminations
using o-nitrophenyl selenoxides as intermediates.
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Treatment of styrene oxide (7-93 mmol) with o-nitro-
phenyl selenocyanate (7-93 mmol) and sodium borohydride
(8:83 mmol) in absolute ethanol (35 ml) at room temperature
for 2 days under nitrogen® gave 2-(o-nitrophenylselenyl)-
1-phenylethanol (1)t (m.p. 73—74 °C, 39%1%). Oxidation
of (1) (1-0g) with 309, hydrogen peroxide (5 equiv.) in
dichloromethane (20 ml) under reflux for 1h gave, with
simultaneous elimination of o-nitrophenylselenous acid,
acetophenone in 429, yield. Likewise, 1-(o-nitrophenyl-
selenyljoctan-2-ol (2a) (m.p. 42—43 °C, obtained from
oct-l-ene oxide in 879, yield) or its methyl ether (2b)
[obtained from (2a) in 249, yield§ (NaOH, Me,SO,, H,O,
Me,SO)] gave octan-2-one (309, H,0,-CHCI,, reflux, 24 h,
459%,). When the selenoxide of (2a) was isolated and heated
at 100°C(0-1 Torr), the yield of octan-2-one increased to 739%,.
‘With the acetate of (2a), oxidation (309, H,0,~CHCL, reflux,
6 h) and simultaneous elimination again took place to give
2-acetoxyoct-1-ene (3) (839). However, similar selenides
having unsubstituted phenyl groups were oxidized with
hydrogen peroxide in boiling chloroform to give the corres-
ponding oxides.

Application of this reaction to the synthesis of carbo-
hydrate derivatives gave satisfactory results. Thus,
treatment of methyl 2,3-anhydro-4,6-O-benzylidene-x-D-
allopyranoside* (2-72 mmol) with o-nitrophenyl selenocya-
nate (2-56 mmol) and sodium borohydride (2-56 mmol) in a

t All m.p.s are uncorrected. Optical rotations were measured in chloroform solution (¢ = 1).
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mixture of dichloromethane (9 ml) and ethanol (3 ml) at
room temperature for 6 h gave methyl 4,6-O-benzylidene-

2-deoxy-2-o-nitrophenylselenyl-«-p-altropyranoside 4)
([} = — 9-8°) in 309, yield§ after chromatography on
silica. In contrast, methyl 2,3-anhydro-4,6-O-benzylidene-

a-D-mannopyranoside? was found to be unreactive towards
the selenyl anion under the same conditions. Oxidation of
(4) (309%H,0,~-CH,Cl,, reflux, 30min) gave, without
elimination of selenous acid, the selenoxide in quantitative
yield. Thermolysis of this selenoxide in toluene under
reflux for 1-5 h, followed by chromatography on silica, gave
two products, methyl 4,6-O-benzyhdene-2-deoxy-o-D-ery-
thro-hexopyranosid-3-ulose (5)% (m.p. 177—178 °C, [«]y =
+ 133-8, 509%) and methyl 4,6-O-benzylidene-2-deoxy-D-
ribo-hexonate (6) (m.p. 121—122 °C, [a]® = — 52:1°,
169%). In the same way, the acetate of (4) was allowed to
react under the above conditions to give three products,
methyl-3-O-acetyl-4,6-O-benzylidene-2-deoxy-a-D-erythro-
hex-2-enopyranoside (7) (m.p. 123—124 °C, [«]y =
87-8°, 459%,), methyl 4,6-O-benzylidene-2,3-dideoxy-D-
erythro-hex-2-enonate (8) ([a)y = — 44-0°, 179,), and 4,6-
O-benzylidene-2,3-dideoxy-p-evythro-hex-2-eno-1,5-lactone
(9) (m.p. 136—137 °C, [a]¥ = + 33:0° 229%). The struc-
ture of (7) was established by hydrolysis (K,CO;MeOH) to

The i.r., 1H, and 1*C n.m.r. spectra

of new compounds were compatible with the assigned structures, and crystalline compounds gave satisfactory analytical data.

1-(o-Nitrophenylselenyl)-1-phenylethanol (m.p. 88—89 °C, 59 %) was obtained along with (1).
pheny: yl)-1-p P ()

§ In addition to the starting materials, selenides were obtained as products in each of the reactions.
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the known ketone (5). The compounds (6), (8), and (9) Another example of applying this reaction to carbo-
are assumed to be formed via unstable intermediates pro- hydrate chemistry is shown in the synthesis of 5,6-un-
duced by cis-elimination of the C-1 proton together with saturated sugar derivatives. Treatment of 3,5-O-benzyli-

°C, [a]¥ = + 68-4° 72%) under mild conditions (30%
H,0,-CH,Cl,, reflux, 30 min). Although selenation of
1,2:3,4-O-di-isopropylidene-a-D-galactopyranose with the
same reagents® (45 °C, 12 h) gave the corresponding selenide

(0]
0 cHx . CH, : .
o] i 0 (12) ([a]if = — 89:3°) in poor yield (249%¢§), 6-deoxy-
ii o 1,2:3,4-0-di-isopropylidene-f-L-arabino-hex-5-enopyranose
0 Y ol (13)® (m.p. 85—86 °C, [a]? = — 135-8, 85%,) was obtained
/i’ 0 /{/

the selenoxy group. dene-1,2-O-isopropylidene-a-b-glucofuranose with o-nitro-
CH,X cH phenyl selenocyanate and tri-n-butylphosphine in tetra-
) 2 hydrofuran® gave 3,5-O-benzylidene-6-deoxy-1,2-O-isopro-
Ph \2 (o) _t Ph 0&&\ pylidene-6-o-nitrophenylselenyl-a-D-glucofuranose (10) (m.p.
0 Lo 147—148°C, [a]¥ = -+ 28:8°, 859), which was trans-
0 0 formed directly to 3,5-O-benzylidene-6-deoxy-1,2-O-isopro-
/{/O *0 pylidene-x-D-xylo-hex-5-enofuranose’ (11) (m.p. 126—128
(10) (1)

as sole product by oxidation of (12) (30%, H,0,-CH,CL,
(13) reflux, 1h), followed by sublimation of the resulting
(12) selenoxide at 90 °C (0-05 Torr).

Se
NO,
Reagents: i, H,0,, CH,Cl,; ii, heat. (Recetved, 21st September 1979; Com. 1018.)
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