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REACTION OF 4 ,6-0-BENZYLIDENE-3-0-MESYL-ALLAL WITH ALLYLIC GRIGNARD
REAGENTS, HIGHLY REGIO-~ AND STEREOSELECTIVE PREPARATION OF
2,6-DISUBSTITUTED DIHYDROPYRAN RINGSl)
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Gakuin University, Chitosedai, Setagayaku, Tokyo 157, Japan

Summary: The reaction of 4,6-0-benzylidene-1,2-dideoxy-3-0-mesyl-D-ribo-hex-1-
enopyranosé reacted with 2-propenylmagnesium chloride or 2-methyl-2-propenyl-
magnesium chloride to give 1,5-anhydro-4,6-0-benzylidene-2,3-dideoxy~1-C-prop-2-
enyl- (or 2-methylprop~2-enyl)-p-D-erythro-hex-2-enitol in good yield,

Glycals have been utilized as versatile starting materials for the synthesis
of carbohydrates and, in recent years, chiral natural products, In order to in-
troduce a carbon chain on the C-1 position, glycals are generally treated with
carbon nucleophiles in the presence of Lewls acids or transition metals,a) It
would be expected, however, that a glycal having a sultable leaving group at the
C-3 position reacts with carbanions in the absence of acidic catalysts to give
1,5-anhydro-2,%-dideoxy-1-C~alkyl- (or alkenyl)-hex-2-enitols, In This paper, we
wish to report a highly stereo- and regioselective reaction of allylic Grignard
reagents with 3-O-mesylate of 4,6-0O-benzylidene-1,2-dideoxy~D-ribo-hex-l-enopyran-
ose (},).3)

Although 3-0O-acyl derivatives of 1 can be readily prepared,q) attempts to
isolate the mesylate or tosylate of 1 (%g or ;R) were unsuccessful, Thus, when 5
in tetrahydrofuran (THF) was reacted first with small excess of n-butyllithium
and then with 1,5~2 molar eguivalents of mesyl chloride or tosyl chloride at
-70°~ =80 °C for 30~80 min, followed by treatment with saturated aqueous sodium
bicarbonate, a mixture of 2-enopyranose (é) and o,p-unsaturated aldehyde (i) was
obtained in 70~ 80% yield rather than expected 2a or 2b, When sodium methoxide
in methanol was added to the reaction mixture obtained by the reaction of 1 with
n-butyllithium and mesyl chloride (-~70°~ room temperature, 1,5 h), compound zrwas
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isolated in 91% yield,
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The high yield formation of zfsuggests that %ﬁ or 2p i1s generated in the
solution by the procedure described above and they are susceptible to nucleophilic
attack, Therefore, the solution of 23 thus prepared was used in the subsequent
reaction with organometallics,

Mesylate %g reacted with lithium dimethylcuprate at -80 “C~room temperature
giving compound é’in 230% yield, while, on treatment with methylmagnesium iodide
(0°~10 °C, 12 h), 2a afforded 6 and 1-C-methyl-erythro-hex-2-enitol (Z) in 24%
and 21% yields, respectively, The stereochemistry at C-3 in é,was assigned as
indicated by coupling constants of Jl 2 = 6.3 Hz and J2 )3 =18 Hz,6) The NMR
spectrum of 7 showed two methyl proton doublets at & 1 20 and 1,25 ppm in a ratio

of about 1 : 2,5 suggesting a mixture of o~ and p-isomers,
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The reaction of %i with 2-propenylmagnesium chloride and with 2-methyl-2-
propenylmagnesium chloride proceeded smoothly, with transposition of the double
2
§,and 2, in 73% and 77% yields, respectively, The stereochemistry at C-1 in § and
9 was determined by NOE experiments, Irradiation of Cl-H in §,at LOO MHz ahowed

an enhancement of 24 ¥ 5% in tasa 65-H signal, Similarly, irradiation of Cl-H in
24d)

bond to C -05’ giving the corresponding l-C-prop-2-enyl-p-D-erythro-hex-2-enitols,

9 showed 18 * 5% enhancement of Co-H signal,
In both reactions, small amounts of side products (sirup) were obtained, the
structures being tentatively assigned to be %9.(5% yield) and 11 (6% yield) on
the bases of NMR measurement, Thus, Cl-H signals of %Q and ;; appeared at § 6.2
ppm (dd) with J, 2= 6 Hz and J1’5:~2 Hz which consistent with the structures

’

suggested,
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R=H: 8(73%) 10 (~5%)
R=Me: 9(77°%%,) 11 (~6%)

The procedure developed in this paper makes functionalized dihydropyrans,‘g
and 2, readily available and suggests interesting possibilities for further work,

Typical procedures are as follows: Reaction of 2a with lithium dimethyl-
cuprate, To a solution of L (351 mg, 1.5 mmol) in THF (5 ml) cooled at -70° ~
-80 °C under Ar was added n-Buli (2.3 mmol), After the mixture had been stirred
for 30 min, a solution of mesyl chloride (342 mg, 3 mmol) was added and stirred
at 0 °C for 1 h, The solution was then added to lithium dimethylcuprate prepared
from Cul (1.5 g) and methyllithium (ether solution) at -80 °C under Ar, The
resulting mixture was allowed to warm to O °C in 80 min and stirred for 3 h at
this temperature, Saturated aqueous NHqcl was added and the mixture was filtered
through Hyflosupercel, Organic layer was separated, washed with aqueous NHACl,
aqueous NaHCOB, dried (Mgsoq), and evaporated, The residue was separated by
preparative layer chromatography (benzene-ethyl acetate = : 1) giving 6 in 30%
yield and 13% of %lwas recovered, An analytical sample of 6 was obtalned by re-
crystallization from ethanol; mp 64°-65 °C, [all6 -40.4° (¢ 0,569, CHCl ). NMR
(60 MHz, CC1,)& 1,08 (d, CHy), 2,0-2.8 (m, C3-H), 3.1-4.6 (m, C,-H, 05—H, Ce-H),
L.45 (dd Co- H Jq 2= =62 Hz Iz 3 =1.8 Hz), 5.43 (s, PhCH), 6,18 (dd, C;-H,
Jl,3 = 2,6 Hz), 7, i- 7.5 (m, aromatic- H).

Reaction of 2a with 2-methyl-2-propenylmagnesium chloride, To a solution of
2-methyl-2-propenylmagnesium chloride prepared from 2-methyl-2-propenyl chloride
(453 mg, 5,0 mmol) and magnesium (109 mg, 4.5 mmol) in THF (6 ml) was added
a solution of Qﬁ_prepared as described above at 0 °C, After the mixture had been
stirred for 30 min, the reaction was quenched with agueous NHQCl, Organic layer
was separated and agueous layer was extracted with ether, Organic layers were
collected, washed successively with aqueous NHACl, NaHCOB, and NaCl, dried
(Mgs0, ), and evaporated, The residue was separated by preparative layer chromato-
graphy (benzene) giving 9 (31L mg, 77%) and ll (23 mg, ©%), and 5% of 1 was re-
covered, An analytlcal sample of 9 was obtalned by recrystallization from ethanol,

mp 52°-53 °C, [« [ +92,3° (e 0,542, CHClz). NMR (400 Mz, CD013)§1 78 (s, CHy),
2,2-2.36 (m, -CH,-CH=CH,), 3,62 (ddad, Co-H, J5 = L,6 Hz, J5 N T 8.6 Hz, 5,6a =
10,4 Hey, 3.8 (t, Co-H,, Je oo = Jg, ¢ = 104 Hz) 4, 184,23 (m, C -H), 432
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(ad, Cg-Hg, J5 g = 4.6,Hz, Jba, oo = 10.4 Hz), b hi-4. 51 (m, Ci-H), 4.79, 4.86
(two peeks, CH=CH5), 5.60 (s, PhCH), 5.74 (ddd, C,-H, J; 2 =I5 = 2.0 Ha, Jo 3 =
10,4 Hz), 5,96 (d, CB—H), 7.35-7.4 (m, 3H, aromatic-H), 2 5-7.53% (m, 2H, aromatic-
H).

Similarly, the reacticn of 2a with 2-propenylmagnesium chloride afforded 6
[mp 72°-73 °C, [ '6 +104° (¢ 0.694, CHCI. )] and ﬁ% in 73% and 5% yields, and 9A

of l was recovered
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