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Our continued interest m the synthem of I-thoaldopyranosldeszD3 in con- 
nectton with work on the purri?catron of glycostdases by affimty chromatography has 
led to a new syntheses of p-mtrophenyl l-thro-j?-D-mannopyranoside 

The direct condensatron of an aldose with a throl m the presence of a strong 
acrd as a catalyst has been known to produce a mixture of 1,2-czs- and 1.2~rrans- 
I-tluoaldosldes wrth drthroacetates 4-6 Alternatively, the Helfench reactron, mvolvmg 
the reaction of a thiol with an 0-acylated sugar denvahve has also been found to grve 
a mtxture of 1,2-czs- and 1,2-rrazz.s-l-throaldosldes’ * Interestmgly, the anomenc 
mtxture of aryl 1-thtoaldostdes obtamed by deacylatton of the products from the 
HeXerich reaction can be effecttvely separated on a column of canon-exchange resm 
using only water as the eluant’ Lee et al ’ successfully employed this procedure for 
the preparatron of some I ,2-czs-p-mtrophenyl I-thio-D-aldopyranostdes, including the 
trtle compound In recent mvestrgatrons, we have shown that 0-acylated l,Ztrazz.s- 
p-mtrophenyI l-thioglycopyranoedes can conveniently be prepared by the reactron 
of an 0-acylated glycosyl halide with sodium p-mtrobenzenethroxde (2) m dry 
N,N-dzmethyIformamrde In the present study, thrs procedure has been extended to 
syntheses of the desired 1,2-czs-p-mtropheny! l-thto-D-mannopyranoside However, 
thm-layer chromatography (t 1 c ) of the sohd matenal obtamed from the reaction of 
4,6-di-O-acetyl-2,3-O-carbonyl-cc-D-mannopyranosyI brormde’O ’ r (1) wrth com- 
pound 2 under these condttrons, followed by the usual processmg, showed the presence 
of two drstmct compounds, 4 and 5, along with some umdenttied, fast-movmg 
impuntres The desued compound 5 war isolated by chromatography of the crude 
matenal on a column of s&a gel followed by fractronal recrystallrzatron The mother 
liquor of 5 was rechromatographed, to gave pure 4 Treatment of denvatrves 4 and 5, 
respectrvely, with barmm methoxlde m anhydrous methanol produced p-mtrophenyl 
l-t&o-+D-mannopyranosrde (8) and its j3 anomer (9) 

It may be mentioned that the anomenc configuration of the sugar denvative 
obtained from the reaction of brormde 1 with an aglycon derivatwe seems to be 

*Carbohydrate Denvatlves for Aflimty Chromatography V For Part IV of the sexxs, see ref 1 
Tlxs work was vded by Insntute Grant IN-54 from the Amencan Cancer Society 
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dependent on the solvent, the catalyst, and the nature of the aglyconlO ll. In the 
present study, we have successfully separated both anomers from the nuxture of 
p-mtrophenyl l-thro-D-mannopyranosldes In contrast, the reaction of thrs bronude 
(1) mth sodmm p-mtrophenoxlde (3) produced mamly p-mtrophenyl 4&h-O- 
acetyl-2,3-O-carbonyl-j?-D-mannopyranosrde (7) As t 1 c of the sohd matenal 
obtamed under these condrtrons showed the presence of fast-movmg mater-ml as a 
mmor product (possibly, the CL anomer 6), no attempt was made to punfy this mmor 
product On treatment with bar-mm methoxrde under the usual condrtrons, pure 
compound 7 afforded the (known) p-mtrophenyl /3-D-mannopyranosrdc (10) 

+ NOZC6HqtW+-P - 

CH20Ac 

> 

4 X= SC~6H4N02-p~ Y=H 8 X=SCsH4N02-p. Y=H 

5 X=H. Y=SCsH4N02-P 9 X= H. Y=SC6H4N02-p 

6 X= O’&H4N02-p. Y = H 10 X= H, Y=OC6ti4N@-P 

7 X=H. Y-OC6H4N02-p 

I-Throglycopyranosrdes are known to be competitrve mhrbrtors for glyco- 
srdases ’ 2 However, p-mtropheny 1 1-Theo-j?-D-mannopyranoside did not act as an 
mlnbltor for the B-D-mannoadase present m an extract of Aspergdius nzgd3. 
Tnterestmgly, the actlvrty of this enzyme was also not inhrbited by iV-(6-amino- 
caproyl)-j?-D-mannopyranosylamme prepared m our laboratory 

ExPmlMENTAL 

Gene& - Meltmg pomts were determmed with a Frsher-Johns apparatus and 
are uncorrected I r. spectra were recorded with a Perkm-Elmer Model 457 spectro- 
photometer. Optical rotatrons were measured wrth a Perkm-Elmer Model 141 
Polarimeter The purity of the compounds was estabhshed by ascendmg, thm-layer 
chromatography conducted on plates coated urlth a 25Oqm layer of silica gel HF-254 
(Merck, Darmstadt), and the spray reagent was potassium permanganate-sulfuric 
acid For column chromatography, the column packmg was used without pretreat- 
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ment The elementary analyses were performed by Robertson Laboratory, Florham 
Park, New Jersey For the rdentrficatron of our synthetrc denvatrve 10, commercrahy 
avarlable p-mtrophenyl B-D-mannopyranoade was purchased from Pierce Chemrcal 
Company, Rockford, Ilhnors 

p-Ntrophenyl 4,6-dz-O-acetyi-2,3-O-carbonyl-I-tlrro-D-mannopyranoszdes (4) and 

(5) - A mrxture of 4,6-dr-0-acetyl-2,3-O-carbonyl-a-D-mannopyranosyl bromrde 
(I) (1 77 g, 5 mmoles, as a syrup) with freshly prepared so&urn p-mtrobenzene- 
thtoxrde (1 77 g, 10 mmoles) m anhydrous N,N-drmethylformamrde (30 ml) was 
stnred for 18 h at room temperature, and then poured mto water, the mixture was 
stu-red for 1 h, kept cold for 6 h, and filtered The sohd matenal was washed several 
trmes wrth cold water, au-dned, taken up m hot chloroform, and the suspension 
treated wrth carbon black and filtered through a Cehte pad The brown-colored 
filtrate was cooled to room temperature, and passed through a column (2 2 x 80 cm) 
of s&a gel which was washed wrth chloroform untrl most of the fast-movmg 
impuntres had been eluted Further elutron was conducted with 19 1 chloroform- 
ethanol, but thrs drd not separate the anomers 4 and 5 However, the fractrons nch 
m these denvatrves, along wrth the earher fractrons contammg mmor rmpuntres, were 
combmed, and evaporated to grve 1 1 g of product, thrs was dissolved m hot, 1 1 
chloroform-methanol (- 10 ml), the solution concentrated to -50 ml (m a hot- 
water bath), and then diluted with methanol (- 50 ml), to grve pure 5 as crystallrne 
matenal which was recrystalhzed from chloroform-methanol, yreld 0 45 g (21 l%), 
m p 195-197”, [a]g3 - 133 8” (c 1, chloroform), R, 0 45 m solvent A (19 1 chloro- 
form-ethanol), Cl 38 m volvent B (19 1 benzene-methanol), YE% 1800 (five-membered, 
cychc carbonate), 1740 (OAc), 1600,159O (Ph), 1505, 1345 (NO,), 745, and 687 cm- ’ 

(rh)- 
The mother hquor, rrch m the a anomer, was evaporated to dryness, and a 

soluhon of the resrdue (0 6 g) m chloroform was passed through a column (2 2 x 50 cm) 
of srhca gel Elutron was conducted as already described Fractrons thus obtamed, 
contammg almost pure 4, were combmed, evaporated, and the resrdue crystalhzed 
from methanol to give 4, yreld 0 35 g (164%), m p 115-116”, [aIF +240” (c 1, 
chloroform), RF 0 58 (solvent A) and 0 51 (solvent B), vz 1805 (five-membered 
cychc carbonate), 1740 (OAc), 1600,158O (ph), 1515,1347 (NO,), 747, and 69a cm- 1 

G’h) 
p-Nztrophenyl I-thzo-or-D-mannopyranoszde (8) - Compound 4 (0 21 g) 1x1 

methanol (30 ml) was treated with bar-mm methoxide [l ml, prepared by treatmg 
barmm oxrde (0 3 g) wrth methanol (10 ml), followed by centnfiigmg] The mrxture 
was kept for 6 h at room temperature, made neutral wrth drl. acetic acrd, and filtered 
The filtrate was stirred wrth Dowex 50 (HC) cahon-exchange resm for 15 mm, and 
-&e suspensron Gltered. The resm was washed wrth methanol, and the filtrate and 
washings were combmed, evaporated to dryness, and the resrdue crystalhzed from 
methanol-ether, to @ve pure S, yreld 0 I1 g (73 3%), m p 182-184”, [a] g - 320” 
(c 0 5, methanol)_ ht ’ l4 m p. 182-183”, [ajz, -285 0” (c 0 2, water)‘, m p_ 186-188”, 

f& -317 6” (c 0 89, methano1)‘4 
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p-Nrrophenyl I-rhzo-j?-D-mannopyranoszde (9) - Treatment of compound 5 
(0 2 g) m methanol (30 ml) with banum methoxlde (1 ml), as described for the 
preparation of 23, provided compound 9 as crystals m 80% yield, m p 208-21 l”, 

M :: - 183” (c 0 5, methanol), ht ’ m p 172-174O, [c& -180“ (c 0 2, water) The 

compound was exammed by t 1 c m 3 2 benzene-methanol and 65 15 2 chloroform- 
methanol-water However, the moblhty of compounds 8 and 9 m these solvent 
systems was almost the same 

Anal Calc for CIZHIsNO,S C, 45 42, H, 4 76, N, 441, S, 10 08 Found 
C, 45 54, H, 478, N, 431, S, 1032 

p-Nztrophenyl 4,6-dr-O-acetyI-2,3-0-carbonyl-B_D-m~~~~opyr~os~de (7) - A 
solution of bronude 1 (0 88 g, 2 5 mmoles) and salt 3 (0 8 g, 5 mmoles) m anhydrous 
NJV-dlmethylformanude (15 ml) was stu-red for 18 h at room temperature The brown- 
colored solution thus obtamed was poured mto water (300 ml), and the rmxture was 
stirred for I h, and kept cold for 6-8 h, the sohd that separated was filtered off and 

zur-dmed (0 55 g, 50% yield) T 1 c of the sohd showed a major spot hawng R, 0.42 

(solvent A) and a mmor spot havmg R, 0 72 (may be CL anomer 6) The air-dned 
matenal was taken up m hot ethanol (20 ml), and the suspensron was treated with 
carbon black and filtered through a Cehte pad When stored, the clear filtrate gave 
colorless crystals of 7, yield 0 3 g (29 1 “A), m p 124-126”, [a];” - 140” (c 1, chloro- 
form), vEf{ 1810 (five-membered cychc carbonate), 1745 (OAc), 1605, 1597 (Ph), 
1520,1345 (NO,), 760, and 700 cm- ’ (Ph) T 1 c of the mother liquor from 7 showed 
the presence of 7 along with a fast-moving, mmor product No attempt was made 
to Isolate this fast-moving matenal 

Anal Calc for C1,H, 7NOll C, 49 64, H, 4 17, N, 3 40 Found C, 49 49, 
H,435,N,338 

p-Nztrophenyl /I-wmannopyranoslde (10) - A solution of compound 7 (0 2 g) 
m anhydrous methanol (30 ml) was treated with banum methoxlde (1 ml), and 
processed as described for the preparation of 7, svmg 10 m 70% yreld, m p 204- 
207”, [oc] k3 - 105” (c 0 5, water) Commercially avaIlable p-mtrophenyl p-D-manno- 
pyranosxde had m p 204-207”, [cij;f3 - 103 6” (c 0 5, water) 
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