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ABSTRACT 

Selective tritylation of methyl /I-sophoroside (1) and subsequent acetylation 

gave the 3,4,2’,3’,4’-penta-0-acetyl-6,6’-di-0-trityl derivative, which was O-de- 

tritylated, and the product p-toluenesulfonylated, to give methyl 3,4,2’,3’,4’-penta-O- 

acetyl-6,6’-di-O-p-tolylsulfonyl-/Gsophoroside (4) in 63 “/‘, net yield. Compound 4 

was also obtained in 69 7: yield byp-toluenesulfonylation of 1, followed by acetylation. 

Several 6,6’-disubstituted derivatives of 1 were synthesized by displacement reactions 

of 4 with various nucleophiles. Treatment of 4 with sodium methoxide afforded 

methyl 3,6 : 3’,6 ‘-dianhydro-/?-sophoroside. Several 6- and 6’-monosubstituted 

derivatives of 1 were prepared, starting from the 4,6-0-benzylidene derivative of 1. 

INTRODUCTION 

Sophorose (2-O-/?-D-glucopyranosyl-D-glucose) is either the sole or the major 

repeating-unit of some bacterial’- 6 polysaccharides and of a synthetic polysacchar- 

ide7. We have synthesized several sophorose derivatives which may serve as models 

for solvolytic and displacement reactions of higher members of sophoro-oligo-3 and 

-poly-saccharides’ - 7 that contain (1+2)-P-n-glucosidic linkages exclusively. The 

synthesis is now described of several 6,6’-disubstituted derivatives of methyl b- 

sophoroside’ (1) by displacement reactions of the sulfonyloxy groups of methyl 

3,4,2’,3’,4’-penta-O-acetyl-6,6’-di-O-p-tolylsulfonyl-~-sophoroside (4) with various 

nucleophiles, and the preparation of methyl 6- (28) and 6’-deoxy+sophoroside (39), 

methyl 6-acetamido-6-deoxy- (31) and 6’-acetamido-6’-deoxy-/I-sophoroside (41), 

and methyl 3,6 : 3’,6’-dianhydro-/&sophoroside (44). The transformation of 1 into 

methyl 2-0-P-D-glucopyranosyl+D-allopyranoside (47) is also included. 

RESULTS AND DISCUSSION 

In order to synthesize 4, the key intermediate in the synthesis of a homologous 

series of 6,6’-disubstituted derivatives of 1, two routes were employed. In the first, 

tritylation of 1 with 2.5 mol. equiv. of chlorotriphenylmethane in pyridine, followed 

by acetylation, and purification of the products by column chromatography, gave, 

in 83 o/o yield, the per-0-acetyl-6,6’-di-0-trityl derivative 2 as an amorphous powder, 
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which was U-detritylated with aqueous acetic acid to afford, in 81% yield after 
column chromatography, the 3~4,~~,3’,4’-penta-O-a~etyl derivative 3 as an amorphous 
material having the I-IO-6 and -6’ groups free. p-Toluenesulfonylation of 3 gave 4 in 
crystalline form in 93 % yield. The overall yield of 4 was 63 s1/,, based on 1. In the 
second route, treatment of 1 with 2.4 mol. equiv. of ~-to~ue~esulfo~yl chloride in 
pyridine, and subsequent acetylation, gave a mixture from which 4 was directly 
obtained in crystalline form in 69% yield. The compounds obtained by the two 
routes were identical in all respects. 

Nucleophilic displacement of 4 with azide, bromide, chloride, iodide, and thio- 
acetate ions in ~,~-dimethylformamjde gave high yields of 6,6’-diazido-6,6’-dideoxy 
(S), 6,6’-~bromo-6,6’-dideoxy (6), 6,6~-dichloro-6,6’-dideoxy (7), 6,6’-dideoxy-6,6’- 
diiodo (S), and 6,6’-di-~-acetyl-6,6’-dithio (9) derivatives, respectively. Compound 5 
was h~rdrogenated with Raney nickel in the presence of hydrazine hydrate’*l* and 
the product acetylated, to afford the 6,6’-diacetamido-6,6’-dideoxy derivative 10. 
Reductive dehalogenation 9+1o of 8 gave the 6,6’-dideoxy derivative 11. O-Deacetyla- 
tion of 6, 7, 10, and 11 with metha~olic sodium methoxide furnished methyl 6,6’- 
dibromo-6,6’-dideoxy+sophoroside (LZ), methyl 6,6’-dichloro-6,6’-dideoxy+sopho- 
roside (13), methyl 6,6’-diacetamido-6,6’-dideoxy-~-sophoroside (14), and methyl 
6,6’-dideoxy-~-sophoroside (15), respectively, all of these compounds being obtained 
in crystalline form. Compound 12 was also obtained by an alternative route: con- 
ventional benzylid~nation of 1 with benzaldehyde in the presence of zinc chloride 
gave, in 82 % yield, the crystalline 4,6 ~4’,6’-di-~-benzylidene derivative 16, which 
was acetylated to afford the crystalline 3,2’,3’-tri-O-acetyl-4,6 :4’,6’-di-U-benzylidene 
derivative 17. Oxidative removal of the benzylidene groups of 17 with N-bromo- 
succinimide” yielded the 3,2’,3’-tri-O-acetyl-4,4’-di-O-benzoyl-6,6’-dibromo-6,6’- 
dideoxy derivative 18, which, on U-deacylation, gave 12 having physical constants 
in good agreement with those of the compound prepared from 6. 

Treatment of 4 with sodium methoxide in methanol, followed by acetylation, 
gave methyl 4,2‘,4f-tri-O-acetyl-3,6 : 3,6’-dianhydro-~-sophoroside (43), which was 
O-deacetylated to provide 44 in crystalline form. The resistance of this compound to 
periodate oxidation was consistent with the structure assigned. 

Attempted regioselective tritylation and ~-toIuenesulfonylatio~ of 1 with 1.1 
mol. equiv. of each of the reagents in pyridine, with the aim of obtaining the 6- 
(19) and 6’-monotrityl (20) ethers, and the 6- (21) and 6’-0-p-tolylsulfonyl (22) 
derivatives, respectively, as starting materials for chemical modi~cation at the 6- 
and 6’-positions in 1, were not successful, because each of the reactions gave a mixture 
that was inseparable by column chromatography and fractional recrystallization. 
This observation agrees with the results obtained for preferential tritylation and 
p-toluenesulfonylation of methyl /I-glycosides of laminarabiose” * and cellobiose”. 

Reaction of methyl 2’,3’,4’,6’-tetra-0-acetyl-4,6-O-benzylidene-~-sophoroside8 
(23) with ~-bromosu~inimideil afforded the 2’,3f,4’,6’-tetra-~-acety~-4-O-b~nzoyl- 
6-bromo-6-deoxy derivative 24, wh.ich was U-deacylated to give crystalline methyl 
6-bromo-6-deoxy-~-sophoroside (25). Acetylation of 25 yielded the 6-bromo-ii- 
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deoxy derivative 26, which, when reductively dehalogenated, gave the 6-deoxy 

derivative 27. O-Deacetylation of 27 produced 28 in crystalline form. Treatment of 

26 with sodium azide in NJ-dimethylformamide gave the 6-azido-6-deoxy deriv- 

ative 29, which was reduced and the product acetylated, to afford the 6-acetamido-6- 

deoxy derivative 30. This was O-deacetylated to give 31 in crystalline form. 
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Selective p-toluenesulfonylation of methyl 4,6-O-benzylidene+sophoroside6 

(32) with 1.5 mol. equiv. of reagent in pyridine, followed by acetylation, afforded 

the crystalline 3,2’,3’,4’-tetra-O-acetyl-4,6-0-benzylidene-6’-O-p-tolylsulfonyl deriv- 

ative 33 in 74 % yield. Displacement of the tosyloxy group of 33 with iodide and azide 



Gone~rl ~ncflmi.~. --- Unltss stated otherwise. the general expel-i mental condi- 

tions were the same as those described previously”. GasJtquid chromatography 

was performed with a Hitachi gas chrotnntograph 063, using a colltmll (2.5 * 200 

mm) of 5”,, of Stlicone SE-30 on Chromosorh W (SO-100 meA) al 311 opcratttif 

temperature of 185 , 191th nitrogen a:, the carrier gas. and ;t ilam~-tontrat/t~n dctcctor. 

Retentton times for the pet’-O-(trirn~thylsilyl) derivaticcs t)t’ the tnctll.1 ~~-~I~cosi~lcs 

are given rclattve to that for that of mcthql /i-u-glucopyrLtnosidc ;tz unttk. The thllow- 

tng solvent systems ( L#‘L’) \c’erc used: (I) 4: I and (.?) ! : i benzene-cthll acetate. and 

(3) 4 : 1 benzene--ethanol. 
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Methyl 3,#-di-O-acety1-2-0-(2,3,4-tri-O-acetj~l-6-0-trityl-~-D-glucop~~ranosyl)- 

6-0-trityl-P-D-glucopyranoside (2). - A solution of 1 (2.05 g, 5.75 mmol) and chloro- 

triphenylmethane (4.01 g, 14.4 mmol) in anhydrous pyridine (20 mL) was stirred 

with exclusion of moisture for 4X h at room temperature, cooled to O”, treated with 

acetic anhydride (15 mL), and then kept overnight at room temperature, The solution 

was poured into ice-water, and the precipitate that separated was filtered off, washed 

with water, dried, dissolved in the minimal volume of chloroform, and fractionated 

on a column of silica gel with solvent I. The initial fraction from the column gave 2 

as an amorphous powder (5.02 g, 83 yO); [a];” +44.6” (c 1.3, chloroform); t.1.c. 

(solvent I): R, 0.45; n.m.r. data (chloroform-d): 6 7.60-7.20 (m, 30 H, aryl H), 

3.52 (s, 3 H, OMe), and 2.07, 2.02, 1.97, 1.75, and 1.72 (s, each 3 H, 5 OAc). 

Anal. Calc. for C61H62016: C, 69.70; H, 5.95. Found: C, 69.91; H, 5.89. 

Metlzyl 3,4-di-O-acetyl-2-0-(2,3,4-tri-O-acetyl-P-D-gll~copyranosyl)-Bco- 

pyranoside (3). - A solution of 2 (4.85 g) in 80% aqueous acetic acid (150 mL) was 

stirred for 2.5 h at 70”. Removal of the solvents by codistillation with toluene gave a 

syrup, which was eluted from a column of silica gel with solvent 3, to afford 3 as an 

amorphous powder (2.12 g, 8 1 %); [cx]~’ - 5.0’ (c 1.2, chloroform); t.1.c. (solvent 3): 

RF 0.50. 

Anal. Calc. for C,,H,,016: C, 48.76; H, 6.05. Found: C, 48.91; H, 5.92. 

Methyl 3,4-di-O-acetyl-6-0-p-tolylsulfo~~yl-2-0-(2,3,4-tri-O-acetyl-6-O-p-tolyl- 

su&onyl-j-D-ghcopyramwy~)-b-D-ghcopyranoside (4). - (a) A solution of 3 (1.84 g) 

in pyridine (20 mL) was treated with p-toluenesulfonyl chloride (1.86 g) at -lo”, 

and kept overnight at room temperature. The solution was poured into ice-water, 

and the precipitate formed was filtered off, washed with water, dried, and recrystallized 

from ethanol-chloroform, to give 4 (2.64 g, 93%); m.p. 162-163”, [cx]~ +17.8” 

(c 1.7, chloroform); n.m.r. data (chloroform-d): 6 7.87-7.29 (m, 8 H, aryl H), 3.44 

(s, 3 H, OMe), 2.46 (s, 6 H, 2 aryl-CH,), 2.03 (s, 3 H, OAc), 2.00 (s, 3 H, OAc), 

1.19 (s, 3 H, OAc), and 1.96 (s, 6 H, 2 OAc). 

Anal. Calc. for C,7H,,0,,S2: C, 50.80; H, 5.30; S, 7.33. Found: C, 50.62; 

H, 5.38; S, 7.48. 

(b) To a stirred solution of 1 (5.01 g, 14.1 mmol) in anhydrous pyridine (50 mL), 

maintained at -2O”, was added portionwise p-toluenesulfonyl chloride (6.43 g, 

33.7 mmol) during 1 h. The mixture was further stirred for 1 h at -2O”, stored 

overnight at O”, treated with acetic anhydride (35 mL), and then kept overnight at 

room temperature. The mixture was processed, as described in method a, to give 4 

(8.48 g, 69%): m.p. and mixed m.p. 162-163”, [x]? + 17.6” (c 1.0, chloroform); 

the n.m.r. spectrum was identical with that of the compound prepared by method a. 
Metlz)ll 3,4-di-O-acet~l-6-azido-6-deoxy-2-0-(2,3,4-tri-O-acetyl- 6-azido-6-de- 

oxy-B-D-ghcopyranosyl)-/?-D-ghcopyranoside (5). - A solution of 4 (1.5 1 g) in N,N- 

dimethylformamide (30 mL) was stirred with sodium azide (3 g) for 3 h at 100”. 

The mixture was evaporated to dryness, and the residue was extracted with chloro- 

form. The extract was washed with water, dried (sodium sulfate), and evaporated. 
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Crystallization from ethanol gave 5 (0.93 g, 88 “,‘,I: m.p. 159-160’~. [I],‘,’ -I- l.S 
(c 1.1, chloroform): \I,,,~~ 3100 cm-’ (N,). 

.~Iw/. Calc. for C,,H,,N,OIA: C. 44.81; H. 5.23: N. 13.63. Found. C. 43.88; 
H. 5.34; N. 13.50. 

Md~yl 3,4-rii-O-n~~~~t~~I6-b~~~i?io-6-~~~~u.~~-~-O-(~,3,4-t~i-O-~~~~~~t~~i-~-b~~~i~~~~-~-~i~~- 

o.~~.-Br>-~lut~o~~]~rano.s~,l)-P-r~-~~l~r~o~~~~cf/ln.s~~~~, (6). - A solution of J (0.82 g) in 
N.N-dimethylfonnamide (16 mL) contaming sodium bronxdr I I .7 g) wts stirred 
for 3 h at 100”. The mixture was processed as just dcscribcd. to gi\e 6 (0.5X g. S9”,,): 
m.p. 14S- 146 -’ (ether-pctroicum cthcr), [a]? + 12.5 (c 1.0. chlorofl>rm). 

AM/. Calc. for (‘I.1H.12BrL0,1: C’. 39.90; H. 4.66: Br. 23.08. I-nund. C, 40.14; 
H, 5.57; Br. 22.90. 

Mcth_vl 3,4-~/i-0-u~~~t~~l-6-~/110~~-~-~/~~0.~~~-~-0-~ ~.3.-l-tri-O-trc~~~t~~i-~-~i~l~~ro-6-~~~~- 

os?.-P-D-gl~rc.ul?l.~~tt/~~s~.~ )-~~-n-.~$rru~~~~ rtuiosid~~ (7 1. - - A solute ol‘ 4 (0.9 I g) in 
11;.N-dimethylformamide (I 8 ml) containing lithium chloride I I.S g) was stirred 
for 3 h at 100’. The mi\turc was processed as described for the preparation of 5, 
to give 7 (0.53 g. %I”,,): m.p. 1 IO-I I:! (.cther-petroleum ether). ( Y];?,” t I l.S 
(c 1.7, chloroform ). 

.-l&. Calc. for ~~2~H32ClZ0,s: C. 45.7X: H. 5.35: Cl, I I .:5. Found: C. 45.93; 
H, 5.44; Cl, 11.48. 

JlrtllJl 3.4-~li-O-a~~c~t~~l-4-~~f~o.~~~-6-i~~f~f~-~-O-( 2,3.4-tr-i-O-wet ~~i-6-rk~o.\~~-6-if~l~(~- 

~~-D-ghr~o~~,rono.s.l~~)-p-D-,gfut~o/~~.lvrrlf~.~ifk~ (8). --- 4 solution of 4‘ ( I .57 g) in ,C.,V- 
d~methylformamidc (30 ml-1 was stirred with sodium iodide (3 g) li>r 3 h at loo-. 
The mixture was evaporated to dryness. and the residue ~a> cutractcd with chloro- 
form. The extract was washed successively with water, 3”,, sodium thinsulfate. and 
water, dried (sodium sulfate). and evaporated to glvc a sohd. which war rccrystallizcd 
from ethanol to afford 8 ( I .24 g. 88 ‘I,,); m.p. 159.-I(,0 , [_Y-[;;” +9.X’ I(’ 1.6, chloro- 
form). 

Anrrl. Calc. for C,,H,,I,O,,: C. 35.13: H. 4.10: 1. 32.2X Found: c’. 35.01; 
H. 4.04; I, 32.1 I. 

Alt~th~l 3,4-~i-O-a~~~~t~,I-6-S-~~~,t~f-6-tlr- 2-O-( _‘.3.4-t~i-O-LI(.(‘f?.1- 6- S-nctvy/-6- 
fhi~)-~~-D-gh/COp~‘~U~lO.~~~~)-/~-D-~/t~~’ol?,’~~/foSi~/~, (9). -- A solution ~1’ 4 (0.3 I g) in 
NJ-dimethylformamide (4 mL) containing potassium throlacctatc (0.16 g) \vas 
heated for 30 min at 100”. The preciprtate. bkhich scparatcd on addition of Ice-water, 

was filtered off, washed with water. and dried. Crystallization from I!-prop’anol ga~c 9 
(OZOg, 83:‘,,); m.p. l70-171’.. [,Y];’ X.1 (L- 1.2. chloroform 1: n.m.r. data (chloro- 
form-d): 5 2.38 and 2.36 (5, each 3 H, 2 SAc). 

AMI. Calc. for C2YH3X0,6S2: C. 47.50; H, 5.61: S. 9.39. Found: C. 47.42: 
H, 5.80; S, 9.24. 

.ilirtl~_r*l 6-ac,etmnitlo-~-O-( fkwtumido- 2.3. ~-tr.i-O-trc~c~t~~I-~-tk~~cJ Y~~-~~-U-&W~J~~- 

~al~os~l)-3.4-~/i-O-ut~t~t~~l-(i-c/~~~~.~~~-~-l~-ghrt~f~~~~~~~trr~~~~~i~t~ ( 10 ). Compound 5 (0.66 g) 
was dissolved in ethanol (25 ml,), and ~1 sm;tll amounr of Ranq nichcl was added. 
The mixture was heated to bolling with stirring while hydrazinc hydrate (2 ml) was 
added during 5 min. It ~15 then boiled and stirred for a further -IO min under rcl1u.u. 
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cooled, filtered through a Celite layer, and evaporated to dryness. The residue was 

acetylated with acetic anhydride (2 mL) and pyridine (3 mL) overnight at room 

temperature. The solvents were removed by codistillation with toluene, to give a mass 

which, on recrystallization from 2-propanol-ethanol, afforded 10 (0.56 g, 81 y<); 

m.p. 163.5-165”. [@If, -4.5” (c 2.2, chloroform). 

A&. Calc. for C,,H,,N,O,,: C, 50.00; H, 6.22; N, 4.32. Found: C, 50.24; 

H, 6.30; N, 4.21. 

hfethJ,I 3,4-di-O-acet~~I-6-deo.~~-2-0-(2,3,4-tri-O-u~et~~l-6-d~~o.~~-~-D-glucop~~ra- 

I?os!,l)-8-D-ghrcop~,ro/~o~~de (11). - A solution of 8 (1.01 g) in ethanol (40 mL) was 

mixed with barium carbonate (5 g) and a small amount of Raney nickel. The mixture 

was stirred under retIux while hydrazine hydrate (3 mL) was added dropwise during 

5 min. The mixture was stirred and boiled for a further 20 min under reflux, cooled, 

and filtered through a layer of Celite, and the filtrate was evaporated. The residue was 

processed as described for the preparation of 8, to give 11 (0.55 g, 80x); m.p. 170- 

171’ (2-propanol), [a]; +9.0” (c 1.8, chloroform); n.m.r. data (chloroform-d): 

6 1.25 (d, 3 H, J 6.0 Hz, CH,-5’), and 1.22 (d, 3 H, / 6.0 Hz, CH,-5). 

Anal. Calc. for CZ3Hj4014: C, 51.68; H, 6.41. Found: C, 51.81; H, 6.30. 

Methyl 4,6-O-ben~~lidene-2-0-(4,6-O-ben~~lidene-~-D-glucop~~ranos~~~)-~-D-g~u- 

copyranoside (16). - A suspension of 1 (2.0 g) and anhydrous powdered zinc chloride 

(2 g) in freshly distilled benzaldehyde (30 mL) was stirred for 6 h at room temperature. 

The solution was poured into a mixture of ice-water and petroleum ether, and the 

resulting precipitate was filtered off, successively washed with cold water and ether, 

and dried. Crystallization from methanol gave 16 (2.45 g, 82 s,J; m.p. 224-226’ (dec.), 

[a]: -72.0” (c 1.2, N,N-dimethylformamide); n.m.r. data (dimethyl sulfoxide-d,): 

6 7.43-7.28 (m, 10 H, 2 Ph), 6.60 (broad s, 2 H, 2 benzylic H), and 3.42 (s, 3 H, OMe). 

Anal. Calc. for C2,H,,0,,: C, 60.90; H, 6.06. Found: C, 61.08; H, 6.17. 

Methyl 3-O-a~et~~l-4,6-O-ber~~~lide~~e-2-O-(2,3-di-0-acet~l-4,6-O-ben~~~lidene-~- 

D-ghrcopyranosyl)-B-D-ghcopq’vanoside (17). - Conventional acetylation of 16 

(2.06 g) with 1: 1 (v/v) acetic anhydride-pyridine (20 mL) overnight at room temper- 

ature gave 17 (2.34 g, 927;); m.p. 241-242” (ethanol-chloroform), [a];” -92.4” 

(c 1.2, chloroform); n.m.r. data (chloroform-d): 6 7.50-7.23 (m, 10 H, 2 Ph), 5.47 

(broad s, 2 H, 2 benzylic H), 3.52 (s, 3 H, OMe), and 2.11, 2.06, and 2.02 (s, each 

3 H, 3 OAc). 

Anal. Calc. for C33H38014: C, 60.18; H, 5.82. Found: C, 60.32; H, 5.98. 

Methyl 3-O-acet~l-4-O-benzo~l-6-bromo-6-deo.~~-2-0-(?,3-di-O-acet~l-4-0-ben- 

:o~l-6-bromo-6-deox~-~-D-glucopl’ral (18). - A mixture 

of 17 (1.17 g), barium carbonate (2 g), and IV-bromosuccinimide (0.67 g) in dry 

carbon tetrachloride (40 mL) and 1,1,2,2-tetrachloroethane (20 mL) was boiled and 

stirred for 3 h under reflux. The mixture was filtered through a layer of Celite, and 

the inorganic solid was washed with chloroform. The filtrate and washings were 

combined, and evaporated to a syrup which was dissolved in chloroform. The solution 

was washed with water, dried (sodium sulfate), and evaporated to a solid which was 

recrystallized from ethanol, to afford 18 (1.20 g, 83 %); m.p. 174-175”, [E]F -66.0” 
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(44). - 0-Deacetylation of 43 (0.49 g), as described earlier, gave 44 (0.31 g, 89 %); 

m.p. 137-138” (ethanol), [E]; - 153.4’ (c 2.2, water); n.m.r. data (deuterium oxide): 

6 5.01 (d, 2 H, Jr,, = J1,.2, = 1.5 Hz, H-1,1’), and 3.47 (s, 3 H, OMe). 

Anal. Calc. for C,,H,,O,: C, 48.75; H, 6.29. Found: C, 48.60; H, 6.37. 

Methyl 4-0-benzoyl-6-bromo-6-deo.~~~-2-0-(2,3,4,6-tetra-O-acet~l-P-D-glucopy- 

rano.syl)-j-D-glucopyranoside (24). - Compound 23 (3.02 g), N-bromosuccinimide 

(0.93 g), and barium carbonate (7 g) were suspended in carbon tetrachloride (130 mL) 

and I, I ,2,2_tetrachloroethane (80 mL). The mixture was stirred for 2 h under reflux, 

filtered through a Celite pad, and the filtrate evaporated. The residue was processed 

as described for the preparation of 8, to give 24 (2.73 g, SOo/;); m.p. 91-93” (ether- 

petroleum ether), [ml;” -6.0” (c 1.6, chloroform): n.m.r. data (chloroform-d): 

6 8.12-7.42 (m, 5 H, Ph), 3.62 (s, 3 H, OMe), 3.07 (broad s, 1 H, disappeared on 

deuteration, HO-3), and 2.07, 2.03, 2.02, and 1.98 (s, each 3 H, 4 OAc). 

Anal. Calc. for C&H,,BrO,,: C, 48.64; H, 5.10; Br, 11.56. Found: C, 48.71; 

H, 5.01; Br, 11.42. 

Methyl 6-bromo-6-deoxy-2-O-B-D-glucopyranosyI-B-D-glucopyranoside (25). - 

0-Deacetylation of 24 (2.55 g) gave 25 (1.32g, 85 %); m.p. 195-197’ (dec.) (methanol), 

[a]? -65.1’ (c 1.6, water). 

Anal. Calc. for C,3H,,Br0,,: C, 37.25; H, 5.53; Br, 19.06. Found: C, 37.41; 

H, 5.45; Br, 18.92. 

Methyl 3,4-di-O-acetl’l-6-bromo-6-deox~-2-0-(2,3,4,6-tetra-O-acet~l-B-D-gluco- 

pyranosy&/?-D-ghcopyranoside (26). - Acetylation of 25 (1.18 g) with 1 : 1 (v/v) 

acetic anhydride-pyridine (15 mL) gave 26 (1.77 g, 94 %); m.p. 176-177’ (ethanol), 

bl:, + 11.1’ (c 1.4, chloroform). 

Anal. Calc. for C$,H,,BrO,,: C, 44.72; H, 5.25; Br, 11.90. Found: C, 44.84; 

H, 5.37; Br, 11.76. 

Me&v1 3,4-di-O-acetyZ-6-deox~-2-0-(2,3,4,6-tetra-O-acet~~l-~-D-glucop~rano- 

syl)-P-D-ghcopyranoside (27). - Treatment of 26 (0.65 g), in methanol (50 mL) 

containing barium carbonate (2 g) and a small amount of Raney nickel, with hydra- 

zine hydrate (2 mL), as described for the preparation of 11, gave 27 (0.51 g, 89%); 

m.p. 147-148’ (ethanol), [u];” +5.1 a (c 1.2, chloroform); n.m.r. data (chloroform-d): 

6 1.22 (d, 3 H, J 6.0 Hz, CH,-5). 

Anal. Calc. for C25H360,6: C, 50.67; H, 6.12. Found: C, 50.90; H, 6.14. 

Metlzyl 6-deoxy-2-O-B-D-glucopyrarzos_vl-P-D-glucop~ranoside (28). - O-De- 

acetylation of 27 (0.31 g) gave 28 (0.15 g, 83%); m.p. 185-187” (ethanol), [a]; 

-52.4” (c 0.9, water); n.m.r. data (dimethyl sulfoxide-d,): 6 1.18 (d, 3 H, J 6.0 Hz, 

CH,-5). 

Anal. Calc. for C,,H,,Oro: C, 45.88; H, 7.11. Found: C, 45.70; H, 7.18. 

Methyl 6-acetamido-2,3-di-O-acet~l-6-deoxy-2-0-(2,3,4,6-tetra-O-acetyl-~-D- 

glucopyranosyl)-j-D-gheopyrofioside (30). - Treatment of 29 (0.54 g), in ethanol 

(20 mL) containing a small amount of Raney nickel, with hydrazine hydrate (1 mL), 

followed by acetylation with 1 : 1 (v/v) acetic anhydride-pyridine (8 mL), as described 



s:! h. r4hfO 



DERIVATIVES OF METHYL /L~oPH~R~SIDE 83 

uanosyl)-B-D-glucopJ’~~i7~~j~e (37). - Treatment of 35 (0.94 g) in 607: acetic acid 

(17 mL) at loo”, followed by acetylation with 1 : 1 ( v v acetic anhydride-pyridine / ) 

(10 mL) as just described, gave 37 (0.77 g, 83%); m.p. 138-139” (ethanol), [IX]; 

+8.9” (c 1.3, chloroform); \lrnax 2100 cm-’ (N3). 

Anal. Calc. for C25H3jW3016: C, 47.39; H, 5.57; N, 6.63. Found: C, 47.31; 

H, 5.69; N, 6.72. 

Methyl 3,4,6-tri-O-acetyf-2-O-(2,3,4-tri-0-acet~~l-6-deo.~yy-~-D-glucopyranosyl)- 

I(-D-g~ucop_v~arIoside (38). - Treatment of 36 (0.75 g), in ethanol (20 mL) containing 

barium carbonate (2 g) and a small amount of Raney nickel, with hydrazine hydrate 

(2 mL), as described for the preparation of 11, gave 38 (0.53 g, 85lL); m.p. 122-123’ 

(Zpropanol), [a]A4 - 1.8’ (c 1.5, chloroform); n.m.r. data (chloroform-d): 6 1.25 

(d, 3 H, J 6.0 Hz, CH,-5’). 

Anal. Calc. for C25H36016: C, 50.67; H, 6.12. Found: C, 50.88; H, 6.05. 

Methyl 2-O-(6-deoxy-P-D-giucopyratlos~1l)-~-D-glu~op~,ranoside (39). - O-De- 

acetylation of 38 (0.34 g) gave 39 (0.16 g, 80:;); m.p. 209-210” (methanol), [u]; 

-47.8 a (c 1.2, water); n.m.r. data (dimethyl sulfoxide-d,): ii 1.15 (d, 3 H, J 6.0 Hz, 

CH,-5’). 

Anal. Calc. for C,,H,,O,,,: C, 45.88; H, 7.11. Found: C, 50.02; H, 7.19. 

Methyl 2-0-(6-acetamido-2,3,4-tri-O-acetyl-6-deo.~y-~-D-g~zicopyranosy~)-3,4,6- 

tri-0-acetJ@-D-gkopyranoside (40). - Treatment of 37 (0.57 g), in ethanol (20 mL) 

containing a small amount of Raney nickel, with hydrazine hydrate (1.5 mL), followed 

by acetylation with 1: 1 (v/v) acetic anhydride-pyridine (7 mL), as described for the 

preparation of 10, gave a syrupy product, which was eluted from a column of silica 

gel with solvent 3, to afford 40 as an amorphous powder (0.45 g, 78 %); [a]: -6.4” 

(c 1.3, chloroform). 

Anal. Calc. for CZ7H,,N0,,: C, 49.92; H, 6.05; N, 2.16. Found: C, 50.10; 

H, 6.13; N, 2.04. 

Methyl 2-0-(6-acetamido-6-deoxy - j - D -glucopJ!ranosyl) - j-D -glucopyranoside 

(41). - 0-Deacetylation of 40 (0.26 g) gave 41 (0.14 g, SS’X); m.p. 191-193” (etha- 

nol-methanol), [ ~1;” -23.0” (c 1.3, water): n.m.r. data (dimethyl sulfoxide-d,): 

6 1.80 (s, 3 H, NAc). 

Anal. Calc. for C,,H,,NO,,: C, 45.34; H, 6.85; N, 3.52. Found: C, 45.22; 

H, 6.97; N, 3.43. 

Metfly 4,6-O-ben~ylidenr-3-0-(~~eflzylsulf~- 

D-g/ucopyranosy&fl-D-gkopJ,ra??oside (42). - A solution of 23 (2.05 g) in pyridine 

(20 mL) was cooled to -2O”, and treated with methanesulfonyl chloride (3 mL). 

After being kept overnight at O”, the solution was poured into ice-water, and the 

precipitate formed was filtered off, washed with water, and dried. Crystallization from 

ethanol gave 42 (2.02 g, 87:;); m.p. 138-139”, [cl];’ -49.4” (c 1.7, chloroform); 

n.m.r. data (chloroform-d): 6 7.38 (broad s, 5 H, Ph), 5.53 (s, 1 H, benzylic H), 

3.55 (s, 3 H, OMe), 2.95 (s, 3 H, OMs), 2.08 (s, 6 H, 2 OAc), 2.02 (s, 3 H, OAc), 

and 2.00 (s, 3 H, OAc). 
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