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L In an mfrared (1 r.) study of esters of p-tolueuesulfomc acrd Trpson assxgned,: .
frequencres in the. regions-: :1610-1600, 1375—1350 ‘1195-1165, Jan_d 830—815 cm“1 to. ..
'the p—tolylsulfonyloxy group.. Other studxes, by Honeyman and 'coworkers and.-:
Guthrie and Speddmg -of 4, 6-aceta1s of methyl D-glycosrdes contalmng mtrate and-
_.:sulfonate groups extended . T frequency assxgnments to. mclude methylsulfonyl
groups and' the 670 cm ™1 regron. Onodera etal.® 6. exammed the 900—800 cm” regron :
in the i.r. spectra of a number of sulfomc esters of monosa,cch ides, and r..ported a
'charactenstrc difference in this region between axral and >quato; al‘_.:su]fonyloxy:
: groups, an:axial sulfonyloxy group showed a strong absorptlou an - :
“cm™Y, whereas equatonal sulfonyloxy groups absorbed at’ 850—840 cm;':l. Preoedents-.‘_“
_ for the ﬁndmg6 that conﬁguratlonal drﬁ'erenees may be correlated ‘with'i i.r. absorption
_bands can be cited”:%; in sugars in the. pyranord form, . i auds in the regions_
845—810 and 900-890. cm“1 were respectlvely assrgned7 t equatonal and axxal
‘C-1-H group vibrations. From an examination ofiaunum

1 number of sulfated. polysaccha-
rides, Orr® assigned bands-at 825 and 855 cm~ t6 C-0-§ stretching in sulfate groups’
attached equatorially and ax1ally, respectlvely Thrs assrgu_mem:3 ‘_found support in .
’:_-"_studres of carrageenang'm, of isomeric chondroitin sulfates®, and- of monosaccharide
- sulfates!2. However, later work on sulfuric esters. of carrageena 3-and monosaccha-
. rides**1% showed that Orr’s assrgnment88 of i:x. bands in'the 900800 ¢m ™! region
~on the. basis of axial or equatorial disposition: were ‘invalid.- -We have concluded16 .
based on the followmg evxdence, that the premise of Onodera et al.Sis also not valid..
‘ jui 'I'he frequeucles due to sulfonate groups',m compounds that We prepared are -




'Cathomd‘ . . o : B N T
No. Name e - ‘- Absa)"ption:band\ s‘ (cm—l) _ : ‘

Methyl 3,4-di-O-methyl-2,6-di-O-
(methylsulfonyl)-a-D-glucopyranoside -
Methyl 3,4,6-tri-O-methyl-2-0- T S S R S
. (methylsulfonyl)—a—n—glueopyranosxde C ST 8508 . 863s.
Methyl 2,4-di-O-(methylsulfonyl)- o T ey T
a-p-xylopyranoside - : © o 841s
Methyl 2,3-di-O-(methylsulfonyl)- ’ o :
a-D-mannopyranoside _ .~ 820m - 83s _ 867s
Methyl 4,6-di-O-methyl-2,3-di-0- - . . . . - ..
(methylsulfony])—a-n-mannopyranosnde ol 849s. | 867s.
Methyl 4-0-methyl-2,3,6-tri-0-: c TR e e R
'(methylsulfonyl)—a-n—mannopyranoside : T Y 825m.c 8498+ 8678 -
.. Methyl 2,3,6-tri-O-benzoyl-4-0O- . T S HERE ’
v v(methylsulfonyl)-a-b-galactopyranosxde, )
- Methyl 2,3-di-O-benzyl4,6-di-O- A o
(methylsulfonyD-a-D-glucopyranoside ~© ~ - 818m"~ '832m - - 845w - . "885w
Methyl 2,3-di-O-benzyl-6-deoxy-4-O- = . . . . R
» (methylsulfonyl)-o-D-galactopyranoside . . - 8llm. 83lvw _850m
ie * " Methyl 3,4-di-O-methyl-2,6-di-O- - o e o o
_ (methylsulfonyl)-a-p-galactopyranoside - - . 08308 - 852s. . 864s
11 . - Methyl 4,6-dichloro4,6-dideoxy-2,3-di= . -~ .. ... . o - T
i ) 0-p—tolylsulfonyl—a-D-ga.lactopyranosxde.' o .8I5Sm - 848s. - 872m
12 " Methyl 2,3-di-O-benzyl-6-0- Lo Tl e T
: - . (methylsulfonyD)-a-D-galactopyranoside’ = . = - . 82§s: - .0 - -883m
13 . Methyl 2,3-di-O-benzyl-4,6-di-0-. . =
(methylsulfonyl)-a-D-galactopyranoside . 7833
14 - Methyl 6-deoxy2-0-(methylsulfonyl)- T
: a-D-glucopyranoside w0 0 833m . (869sT
15 - Methyl 3-0-benzoyl-46-0—benzyhdene— e e e
©2-04 p-tolylsulfonyl-a-n-glucopyranosxde ... .. ..813m . 840w  .862s
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sKey: m = m_ode_rate, s = strbné, v =,verj, and w = w&k. a

posmvely. Compounds 1—3 and 11 showed strong 1.r absorptxo bands in the 850—840 A';-
cm”™ Lregion; as expecteds for equatonal sulfonyloxy groups, “but the ‘weak absorp-A
tion® at 890-880 crn~*.was absent. These compounds havea’ methaneshlfonate group
at C-2 ‘but other compounds (such as 10 14 and 15) that have the same equatonal' i

_m accord wn.h the ﬁndmgs of. Onodera et )
.no bands whatsoever in the reglons 850—840 and 890-880 cm



: d-.not aﬁ'ect the absorptlon ‘bands in the 900—800ch reglon, in‘ag
with the observations of Onodera ez al.%: P '
S -"»Qur measurements of ir. bands in: the 900—800 cm™ reglon for sulfomc esters o
.showyauabxhty due to factors other than conﬁguratxonal d:ﬂ‘erence The varrabxhty
‘of the absorption frequency in this region for small differences in structure has been: -
noted previously in authoritative reviews'7-*5, and is. advantageous for. 1dent1ﬁcatron, '
of compounds Reliable evidence for. the drsposrtlon of: sulfonyloxy groups -must -
_depend on conformatronal aualysrs19 of these ‘carbohydrate esters by?methods other '
'than that of ir; -spectral exammatlon of the 900-800 crn‘_1 : " S

r—- ,m’ n; PR

Infrared spectra were recorded wrth a Beckman* IR9 rnstrument thxs is'an -
automatlc recording, double-beam, mfrared spectrophotometer eqmpped with a
gratmg Thei.r. spectra ‘of the sulfonic’ esters were measured for chloroform solutrons, -
potassxum bromide pellets and’ Nujol mulls and frequenmes were mwsured 10 .an’

V_ accuracy . of within +2. cm’” 1 'I'he mstrument was cahbrated by use of the mfrared
spectrum of polystyrene. 4 ;_j_"_ 2 . "
" Proton magnetic resonance spectra were. recorded at 100 MHz wrth a. Vananf :
HA-lOO spectrometer operatmg in the frequency—sweep mode, wrth tetramethylsxlane :
as ‘the internal reference. - :

- The: followmg known compounds were exammed' methyl 3, 4-d1 O-methyl-z 6-; :
_d1~0-(methylsulfonyl)-oz-l)-glucopyranosrde20 (1), “methyl’. 3,4 6-tr1-0-methyl-2—0- A
(methylsulfonyl)-a-D-glucopyranosrdez° (2), miethyl 2,4-di- O-(methylsulfonyl)—az-n-‘_.'

 xylopyranoside®! (3), methyl 2,3-di-O-(methylsulfonyl)-o-D-mannopyranoside??. (4),
-methyl 4,6-di-O-methyl-2,3-di-O-(methylsulfonyl)-«-D- mannopyranosrde”(S),methyl- .
- 4-O-methyl-2,3,6-tri-O- (methylsulfonyl)-cz-D-ma1mopyranos1de23 (6), methyl 2,3,6- .
'trr-0-benzoyl—4-0-(methylsulfonyl)-a—D—galactopyranosrdez4 (7), ‘methyl | 2, 34di-0-
. benzyl-4,6-di-~ 0-(methylsulfonyl)-a-D—glucopyranosxdezs 3), methyl 2 3-d1-0-benzyl-
6= deoxy-4-0-(methylsulfonyl)—oz-D-gaIactopyranosrdez5 (9), methyl 3,4-di ethyl- -
- 2,6-di- 0-(methylsulfonyl)-oz—D-galactopyranosrde”‘ (10), “and methyl 46—d1chloro-_
4 6-drdeoxy-2 3-di- O-p-tolylsulfonyl—a-D-galactopyranosxde’" (11),as well as. methyl»
2 3-d1-0-benzyl-6-0-(methylsulfonyl)—a-D-galactopyranosrde 12);" m.p.- +100-1025; -
. [a]zg +46.1% (¢ 1, chloroform), and -methyl - 2,3-di-0 -benzyl-4 6-di-O-(methyl- -
._"su]fonyl)-a-D-gaIactopyranosxde (13), a: -Syrup, [a] 4-59.0°-(c -1.9,. chloroform),’
"'_wlnch were prepared by methanesulfonylatlon of methyl 2,3-dr-0-benzyl-a-D-galact0—
. pyran051de by usmg convent:onal procx:dures23 Srmxlarly, methyl 6-deoxy-2-0-‘ _

*Ret‘erenee to a: ‘brand or- ﬁxm namie dces not consutute endorsement by the US Department ot‘ ’
“'theArmyoverothersofasrmrlarnaturenotmentxoned. ; R IR




(methylsulfonyl) oc—D-glucopyranosxde (14), '
'.was ptepared by methanesulfonylauon
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