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Note 

Dltosylation of 3,4-dI=O-p-tolylsulfonyl-D-mannktol. Isolation of 1,3,4,6=tetra- 

0-p-toiylsuifonyl-D-mannitol and of 1,5-anhydro-3,4,6-tri-O-p-tolylsuIfonyl-D- 

mannltol’ 

(Recewed January 31ht 19S0, xxcpted for pubhcauon m re\Iscd tot-m, Aprd 15th, 19SO) 

From the reactlon of 3,4-dt-~-~-tolylsul~onyl-D-117annito~ wth two equivalents 

of p-toluenesulfonyl chlor Ide III anhydrous pyrldme at 0’ both I ,3,4,6-tctr‘l-O-II- 

to~yku~fony~-D-mannlto~ (1, 21 ‘;‘,) and I 5-anhydro-3,4,6=tl I-0-/l-tolylsulfonyl-u- 

manmtol (2, 2 1 I;/,) were Isolated Compound 2 WAS produced by <tn Internal nw-lco- 

phlltc substltutwn and Its formatton In this reactlon IF in agreement with the i<ol,ltlon 

of 1,4- and I +nhydro-nng derIvatlves from slmllar reactions’ a 

The structures of compound 1 and 2, rls dell ‘15 those of thclr acetyl derlvntlvcs 

(3 and 4) were deternuned by ‘H-n m r spectroscopy ‘md they agree well wth Ltnalytl- 

cal data 

The proton-n m r spectra of compounds I and 3 showed the ch,lractcnsttc 

pattern euhlblted by open chain D-mannltol de1 Iv&Ives havmg symmctncal bubstltu- 

tton along the chain3 In fact, besIdes the signals for methyl and aromatIc protons 

of the substltuent groups, compounds P and 3 showed three groups of proton signals, 

namely, those arising from H-l ,6, I ‘,6’, H-2,5, and H-3,4 the values of the chemlc,d 

shifts and of the couphng con~tnnts for these proton signals <ire those expected for an 

open-cham structure 

In contrast, the ‘H-n m r spectra of compounds 2 and 4 are In good agreement 

wth a 1 5-anhydro-D-manmtol structure The n m r spectrum of 2 showed two 

proton signals at low field, that must be assigned to H-4 and H-3_ on the basis of 

then- couphng constant they bear a t/ rrns-dlaxlal relatIonship Furthermore the 

large value of the coupling constant of another two downfield proton sIgnal\ IS 

charactenstlc 4 of a gemmal pair of protons 111 axial and equatorial dlsposltions at 

C-l The ‘H-n m r spectrum of the acetylated denvatlve 4 IS even more clear, and 

all signals (except H-5) are amenable to the first-order approach, the spectrum shows 

a new proton signal at low field, which must be asslgned to a proton (H-2) bonded 

*The Sulfonyl Dewawes of Aldltols, Part 111 For Part II, see rcf 1 
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to the carbon dtom that bears the acetoxyl group The pattern of thus n m r spectrum 
resembles that of 2,6-dr-0-acetyl-I 5-anhydro-3,4-di-0-p-tolylsulfonyl-D-manmtol 
both m chemical shafts and couplmg constants’, wth mmor vartattons ansmg from re- 

placement of an acetyl group by a tosyl group at O-6 

E\PERiUENTAL 

General rtredtoa!! - Meltmg pomts were measured wth an Electrothermal 
meltrng-pornt apparatus, and are uncorrected Optrcal rotattons were measured wth 

a HtIger and Watts poIarmleter Evaporattons were performed I/I wwo, the bath 
temperature being hept below 45” Column chromatography was performed on s&a 

gel Merck 60 The homogenetty of compounds was vertfied by ascendmg t-1 c on 
gIass plates coated wth 250-[cm layers of srhca gel HF,,, (Merck) wth solvents 
(v/v) A, I I petroleum ether-ethyl acetate, and B, 5 4 petroleum ether-ethyl acetate 
Proton-n m r spectra were recorded and Integrated wtth a XL-100 Vartan spectro- 
meter Tetramethylstlane wrs used as the Internal reference_ and the concentratton 
of the sample was 6--S:/, Couplmg constants were measured on 250- and SOO-Hz 
sweep-wrdth spectra. except those of compound 2, whrch were taken from a lCO0 Hz 

sweep-wdth spectrum Chemrcal shafts are grven on the S scale, relatwe to Internal 
Me,& 

~,~-AII~I)~~I o-3,4,6-tt r-O-p-rob fsr11fo11~ I-D-tttattttrtol (2) - To d strrred, rce- 
water-cooled solutton of 3,4-di-O-p-tolylsulfonyl-D-nianmtol (4 9 g, IO mmol) m 
anhydrous pyrrdme (IO mL) was added a solution of p-toluenesulfonyl chlonde 

(4 0 $5 21 mmol) m anhydrous pyrrdme (12 mL), dropwse, durmg 1 h The mrvture 
was strrred for 30 h more at room temperature Most of the pyrrdme was then 
evaporated off and the resrdual syrup poured mto water (200 mL), and the mixture 
was extracted wth chloroform (100 mL) The chloroform layer was extracted succes- 
sively wth cold 0 25ar sulfurrc acrd, 5”/, aqueous sodtum hydrogencarbonate, and 

finahy wth water Chloroform nas evaporated off and the resrdual syrup (5 4 g) 

was chromatographed on a column of srhca gel (380 g) wth solvent A, and 20-mL 
fractrons were collected 

Evaporatron of fractrons 55-70 yIelded a syrup that crystalhzed from ethanol, 
givmg 0 I3 g (2 1 %) of compound 2, m p 179-150” A sample recrystalhzed from the 

same solvent had m p IS&-IS 1 O, [a]ka f39.5” (c 1 44, chloroform), ‘H-n m r 
(p!rrdme-rl,-) S 2 20 (s 6 H, -CH, of tosyl) ,2 25 (s, 3 H, CH, of tosyl), 3 66 (broad s, 

1 H* J,, le 12 Hz, H-la), 4 05 (dd, 1 H, Ji, 1 3 0 Hz, H-le), 4 06 (m, 1 H, H-5), 4 4 

(dd, 1 H, fs 6 7, fs 6 11 Hz, H-6’)_ 4 50 (broad s, 1 H, H-2), 4 7 (H-6, partly over- 
lapped wnh HDO srgnal), 5 1 (dd, 1 H, Ja,+ 9, Jz 3 3 Hz, H-3), 5 5 (r, 1 H, Ja 5 
9 Hz, H-4), 7 18 (m, aromatrc), and 7 93 (m, aromatrc) 

Anal- Calc for C97H3001,S3 C. 51 74. H, 4 S2_ S, 15 35 Found C, 51 72, 
H. 470. S, 15 15 

2-0-Acetyl-I,5an/t] dt o-3,4_6-trr-0-p-tolylsrrlfo~tyI-o-tnamttol (4) - Com- 
pound 2 was acetylated with acetlc anhydrlde and pyndme, affordmg 4 as a sold 
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that crystalhzed from 95% ethanol, m p 97-W’ A sample recrystalhzed From the 

same solvent had m p 99-loo”, L-Y];’ -22 4” (c 1 S5, chloroform), rH-n m r 

(chloroform-rl) 6 2 0 (s, 3 H, OAc), 2 45 (s, 9 H, CH, of tosyl), 3 39 (broad d, 1 H, 

J ,n,lr 13 2 Hz, H-la), 3 58 (m, 1 H, H-5), 3 90 (dd, 1 H, J,, ‘7 2 7 Hz, H-le), 4 01 

(dd 1 K Jcs.6 11 0, Js.6 6 7 Hz, H-6’), 4 41 (dd, 1 H, J, 6 2 2 Hz, H-6), 4 56 (dd, 

1 H, J, _t. 9 0, Jz 3 3 2 Hz, H-3), 4 75 (t, 1 H, J4 5 S 7 Hz, H-4), 5 04 (broad s, 1 H 
H-2) 7 30 (m, 6 H, aromatm), and 7 70 (m. 6 H aromattc) 

AMI Calc for GsHJ20,,S, C, 52 OS H, 4 52, S, 14 38 Found C, 51 90, 
H, 4 S4, S 14 07 

1,3,4,6-TL~I rr-0-p-toL\ Isrr[forr> l-D-nrmmtol (I) - Fractrons -LO-50 were col- 

lected and evaporated, glvmg 2 60 g of a syrup that showed two spots runrung very 

close m t 1 c Thus syrup could not be purtfied by preparattve t 1 c netthcr could tt be 
crystalltzed 

A portron of thus syrup (2 0 8) was chromatographed on a column of s111cn gel 
(350 g) wth solvent ,-l Evaporation of fractrons 40-55 yrelded a syrup (1 5 g) th‘tt 

stall showed a small second spot m t I c A portlon of this syrup (0 50 g) wrls chromnto- 

graphed agam on srhca gel (70 g) wtth solvent B_ 1%mL Fracttons were collected 

Fracttons 16-15 yrelded 430 mg (21 ‘%.) of 1 as a ch~omatograph~c~Llly pure syrup, 

k]i+ + 50 5” (c 2 06, chlorofot m) ‘H-n m r (chloroform-d) 5 2 25 (2 H, OH 

removed by Interchange wtth D20), 2 46 (s 12 H, CH, of tosyl), 3 6-4 3 (m, 4 H, 

H-l I’,6 6’), 4 20 (m, 2 H, spacrng 9 0 Hz, H-2,5), 4 95 (m, 2 H, J2 3 = J4 5 = 9 0 

Hz, H-3.4), 7 30 (m S H, dromdtrc), and 7 74 (m, S H, .nomatrc) 

_JM/ Calc for C3aH3s0,,SA C 51 I I, H, 4 79, S, 16 05 Found C, 50 6s 

H 496,S, 1547 

2,5-Dl-O-men l-1,3,4 6-t& u-0-p-toI> IsulfotlJ I-mnrum~tol (3) - Compound 

1 (100 mg) was acetylated wrth acetic anhydrrdc and pyrrdrne, dffordrng 3 as a sohd 

that cryst&lzed from 75 7,; ethanol, m p 1 16-l 17” (105 1116) A sample recrystalhzcd 

from the same solvent had m p I 16-117” [Y]:’ + 1-k I D (c 1 S I, chloroform), 

‘H-n m r (chloroform-d) d 1 97 (s, 6 H, CH, ofacetyl) 2 43 (s, 12 H, CH, oftosyl) 

3 S2 (AB type q, 2 H, J, ,7 = Jb ,5 = 40, J,, , = J, (, = 12 0 Hz, H-1/,6’), 4 33 
(ABtypeq,Z!H,J,? = Jg6 = 25Hz,H-1,6) 494(m,2H,H-25),516(d,2H. 
JA 5 = J, 3 = 6 5 Hz, H-3 4), 7 26 (m, S H, &-omatrc), and 7 70 (m, S H, aromatic) 

rl~raf Calc for CsBHSIOIBS-F C, 51 65 H 1 SO, S, 14 52 Found C 51 Sl, 

H, 4 86, S, 15 03 
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