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Note

Ditosylation of 3,4-di-O-p-tolylsulfonyl-D-mannitol. Isolation of 1,3,4,6-tetra-
O-p-tolylsuifonyl-D-mannito! and of 1,5-anhydre-3,4,6-tri-O-p-tolylisuifonyi-D-
mannitol™
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From the reaction of 3,4-di-O-p-tolylsulfonyl-D-mannitol with two equivalents
of p-toluenesulfonyl chlotide 1in anhydrous pyridine at 0° both 1,3,4,6-tetra-O-p-
tolylsulfonyl-p-manmiol (1, 21%) and ! 3-anhydro-3,4,6-t11-O-p-tolylsulfonyl-p-
mannitol (2, 2 1%) were 1solated Compound 2 was produced by an internal nucleo-
philic substitution and its formation 1n this reaction 1s in agreement with the solation
of 1,4- and 1,5-anhydro-ring derivatives from similar reactions' *

The structures of compound 1 and 2, as well as those of their acetyl derivatives
(3 and 4) were determined by 'H-n m r spectroscopy «nd they agree well with analyti-
cal data

The proton-n mr spectra of compounds 1 and 3 showed the characteristic
pattern exhibited by open chain p-mannitol denvatives having symmeirical substitu-
tion along the chain® In fact, besides the signals for methyl and aromatic protons
of the substituent groups, compounds 1 and 3 showed three groups of proton signals,
namely, those anising from H-1,6,1°,6’, H-2,5, and H-3,4 the values of the chemical
shifts and of the coupling constants for these proton signals are those expected for an
open-chain structure

In contrast, the 'H-n m r spectra of compounds 2 and 4 are in good agreement
with a 1 5-anhydro-D-mannitol structure The nmr spectrum of 2 showed two
proton signals at low field, that must be assigned to H-4 and H-3. on the basis of
their coupling constant they bear a nans-diaxial relationship Furthermore the
large value of the coupling constant of another two downfield proton signals 1s
characteristic' * of a geminal pair of protons 1in axial and equatonal dispositions at
C-1 The *H-n mr spectrum of the acetylated denivative 4 1s even more clear, and
all signals (except H-5) are amenable to the first-order approach, the spcctrum shows
a new proton signal at low field, which must be assigned to a proton (H-2) bonded

*The Sulfonyl Dernatives of Alditols, Part 1II For Part 1I, see ref 1
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to the carbon atom that bears the acetoxyl group The pattern of this n m r spectrum
resembles that of 2,6-di-O-acetyl-1 5-anhydro-3,4-di-O-p-tolylsulfonyl-D-mannitol
both 1n chemical shifts and coupling constants', with minor variations arising from re-
placement of an acetyl group by a tosyl group at O-6

EXPERIMENTAL

General methods -— Melting ponts were measured with an Electrothermal
melting-point apparatus, and are uncorrected Optical rotations were measured with
a Hilger and Watts polanimeter Evaporations were performed i vacuo, the bath
temperature being hept below 45° Column chromatography was performed on silica
gel Merck 60 The homogeneity of compounds was verified by ascending tlc on
glass plates coated with 250-um layers of silica gel HF,, (Merck) with solvents
(v/v) A, 1 1 petroleum ether—ethyl acetate, and B, 5 4 petroleum ether—ethyl acetate
Proton-n m r spectra were recorded and integrated with a XL-100 Varian spectro-
meter Tetramethylsilane was used as the internal reference. and the concentration
of the sample was 6-8°%, Couphing constants were measured on 250- and 500-Hz
sweep-width spectra. except those of compound 2, which were taken from a 1600 Hz
sweep-width spectrum Chemucal shifts are given on the J scale, relative to internal
Me, St

1,5-Anhydio-3,4,6-1+ 1-O-p-roly [sulfom [-D-manmirol (2} — To a stirred, ice—
water-cooled solution of 3,4-di-O-p-tolylsulfonyl-p-manmtol® (49 g, 10 mmol) in
anhydrous pyridine (10 mL) was added a solution of p-toluenesulfonyl chloride
(40 g, 21 mmol) in anhydrous pyridine (12 mL), dropwise, during 1 h The mixture
was stirred for 30 h more at room temperature Most of the pyridine was then
evaporated off and the residual syrup poured into water (200 mL), and the mixture
was extracted with chloroform (100 mL) The chloroform layer was extracted succes-
sively with cold 0 25u sulfuric acid, 5% aqueous sodium hydrogencarbonate, and
finally with water Chloroform was evaporated off and the residual syrup (54 g)
was chromatographed on a column of silica gel (380 g) with solvent A, and 20-mL
fractions were collected

Evaporation of fractions 55-70 yielded a syrup that crystallized from ethanol,
civing 0 13 g (2 19) of compound 2, m p 179-180° A sample recrystallized from the
same solvent had m p 180-181°, [«]3* +39.5° (¢ 144, chloroform), 'H-nmr
(pyridine-ds) 6220 (s 6 H, -CH; of tosyl), 2 25 (s, 3 H, CH; of tosyl), 3 66 (broad s,
1H,J, .12 Hz, H-12),405 (dd, 1 H, J,. ; 30 Hz, H-l¢), 406 (m, 1| H, H-5), 44
(dd, 1 H,Js¢ 7, J66 11 Hz, H-6"). 4 50 (broad s, 1 H, H-2), 4 7 (H-6, partly over-
lapped with HDO signal), 51 (dd, 1 H, J5,, 9, J, 3 3 Hz, H-3), 55 (t, 1 H, J, 5
9 Hz, H-4), 7 18 (m, aromatic), and 7 93 (m, aromatic)

Anal. Calc for Ca;H100,,S; C. 5174. H, 482. S, 1535 Found C, 51 72,
H.470.8,1515

2-0-Acetyl-1,5-anly di 0-3,4.6-tri-O-p-tolyisulfonyl-o-manmitol (4) — Com-
pound 2 was acetylated with acetic anhydride and pyndine, affording 4 as a sohid
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that crystallized from 95% ethanol, m p 97-99° A sample recrystalhized from the
same solvent had mp 99-100°, [«]3> —224° (¢ 185, chioroform), ‘H-nmr
(chloroform-d) 620 (s, 3 H, OAc), 2 45 (s, 9 H, CH; of tosyl), 3 39 (broad d, 1 H,
Jia1. 132 Hz, H-1a), 358 (m, 1 H, H-5), 390 (dd, 1 H, J,. , 27 Hz, H-le), 401
(dd 1 H, Jg6 110,J56 67 He, H-6"), 441 (dd, | H, J5 ¢ 22 Hz, H-6), 4 56 (dd,
1H,J;,90,J,532Hz H-3),478 (t, 1 H, J, 5 87 Hz, H-4), 504 (broad s, l H
H-2) 7 30 (m, 6 H, aromatic), and 7 70 (m. 6 H aromatic)

Anal Calc for C,;oH;,0,.S; C, 5208 H, 482, S, 1438 Found C, 5190,
H,484,S 1407

1,3,4,6-Tet1 a-O-p-toly Isulfony I-p-mannitol (1) — Fractions 40-350 were col-
lected and evaporated, giving 2 60 g of a syrup that showed two spots running very
close mn t 1 ¢ This syrup could not be purified by preparative t I ¢ neither could 1t be
crystallized

A portion of this syrup (2 0 g) was chromatographed on a column of silica gel
(350 g) with solvent A Evaporation of fractions 40-55 yielded a syrup (1 5 g) that
still showed a small second spotint!c A poruon of this syrup (0 50 g) was chromato-
graphed again on silica gel (70 g) with solvent B. 153-mL fractions were collected
Fractions 16—18 yielded 430 mg (21%) of 1 as a chiomatographically pure syrup,
[#13* +505° (¢ 206, chloroform) 'H-nmr (chloroform-d) & 225 (2 H, OH
removed by interchange with D,0), 246 (s 12 H, CH; of tosyl), 36-43 (m, 4 H,
H-11,66"), 420 (m, 2 H, spacing 90 Hz, H-2,5), 495 (m,2 H, J, ; = J,5 =90
Hz, H-3.4), 730 (m 8 H, aromatic), and 7 74 (m, § H, aromatic)

Anal Calc for C5;,H;40,;8S, C 5111, H, 479, S, 1605 Found C, 5068
H 496, S, 1547

2,5-Di1-O-acetrI-1,3,4 6-teti a-O-p-tol) Isulfony -D-manmitol (3) — Compound
1 (100 mg) was acetylated with acetic anhydride and pyridine, affording 3 as a solid
that crystalhzed from 759; ethanol, mp 116-117° (108 mg) A sample recrystalhized
from the same solvent had mp 116-117° [#]3* +141° (¢ I 81, chloroform),
'H-n m r (chloroform-d) &1 97 (s, 6 H, CH; of acetyl) 243 (s, 12 H, CH, of tosyl)
382 (AB typeq,2 H,J, , =Jo s =40,/ = Js ¢ = 120 Hz, H-1',6"), 433
(ABtypeq.2H,J,, =Js5, = 25 Hz, H-1,6) 494 (m, 2 H, H-25),516 (d, 2 H.
Jy 5 =Jy3 = 65Hz H-34),7 26 (im, 8 H, aromatic), and 7 70 (m, § H, aromatic)

Anal Calc for C33H,,0,6S; C, 5168 H 480, S, 1452 Found C 518l,
H, 486, S, 1503
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