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Note 

A convenient synthesis of 6-substituted derivatives of methyl /j-maltoside 
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(Received February lst, 1978: accepted for publication, April lSth, 1978) 

The practical preparation of 6-substituted derivatives of methyl @-maltoside 

(1) been hindered 

, R’= R3’ R4’ ,+,R’= OH 9 d= R3=R4=A~C,R2=~p 

2 R’ = Rx = R” = Ac_R2 = OTs 10 R’ = R3 = R4 = Ac,R2 = B,- 

3R’Z R3=R4= H,R2=OTs 11 R’ = R3 = R4= Ac,R’= Cl 

4 R’ = R3 = H.R2= OTs.R4= Ts 12 R’ = Ac,R2= OTs,R3= R4 = MS 

5 R’ = R3 = H.R’= C,H,R4 = Ts 13 R’= R2= R3= R4= H 

6 R’= R3= R4=A~,R2=I 

7 R’= R3= R4=Ac,$=~ 
14 R’ = R3 = R” = H,R2 = B,- 

15 R’ = R3 = R” = H,R2 = -Cl 
8 R’ = R3 = R4 = Ac,R’= OH 
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15 R = H,R’= OH 

17 R = Ac.R‘= OTs 

18 R = Ac,R’ = I 

19 R = Ac.R’= Br 

20R = Ac,R’ = Cl 

21 R = Ac.R’= Na 

(t_l.c.), from which methyl 2,3,2’,3’-tetra-0-acetyl-4’,6’-U-benzylidene-6-O-p-toiyl- 
sulfonyl-fi-maltoside (17) was directly isolated in crystalline form in 66% yield. 
Displacement of the tosyloxy group in 17 with iodide ion in N,N-dimethylformamide 
gave crystalline methyl 2,3,2’,3’-tetra-O-acetyl-4’,6’-U-benzylidene-6-deoxy-6-iodo- 
/3-maltoside (18). Removal of the benzylidene group of 18 with aqueous acetic acid 
followed by acetylation gave the known’ compound 6, which was reductively de- 
halogenated with Raney nickel in the presence of hydrazine4 to afford the known’ 
compound 7, thus confirming the structure of 17. It is of interest to note that a 
similar attempt of preferential p-toluenesulfonylation of benzyl 4’,6’-O-benzylidene- 
P-maltoside with a view to obtaining the 6-0-p-tolylsulfonyl derivative failed5. 

Similarly, treatment of 17 with sodium bromide in hexamethylphosphoric 
triamide gave crystalline methyl 2,3,2’,3’-tetra-O-acetyl-4’,6’-O-benzylidene-6-bromo- 
6-deoxy-&maltoside (19), with lithium chloride in NJV-dimethylformamide, crystalline 
methyl 2,3,2’,3’-tetra-O-acetyl-4’,6’-O-benzylidene-6-chloro-6-deoxy-~-maltoside(20), 
and with sodium azide in N,i’V-dimethylformamide, crystalline methyl 2,3,2’,3’-tetra- 
O-acetyl-6-azido-4’,6’-O-benzylidene-6-deoxy-/3-maltoside (21). Sequential treatment 
of 19, 20, and 21 with aqueous acetic acid and pyridine-acetic anhydride produced 
crystalline methyl 2,3,2’,3’,4’,6’-hexa-O-acetyl-6-bromo-6-deoxy-~-maltoside (lo), 
crystalline methyl 2,3,2’,3’,4’,6’-hexa-O-acetyl-6-chloro-6-deoxy-8_maltoside (ll), 
and the known’ compound 9, respectively. Treatment of 17 with aqueous acetic acid 
and subsequent methanesulfonylation gave methyl 2,3,2’,3’-tetra-O-acetyl-4’,6’-di- 
U-methylsulfonyl-6-O-p-tolylsulfonyl-/3-maltoside (12). 

U-Deacetylation of 7, 10, and 11 with methanolic sodium methoxide furnished 
methyl 6-deoxy+maltoside (13), methyl 6-bromo-6-deoxy-/Cmalroside (14), and 
methyl 6-chloro-6-deoxy-&maltoside (15), respectively, all the compounds being 
obtained as the crystalline monohydrate. 

EXPERIMENTAL 

GeneraI methods. - Melting points were determined with a Yanagimoto hot- 
stage microscope and are uncorrected. Optical rotations were measured with an 
Ohyo Denki automatic polarimeter, Model MP-IT. N.m.r. spectra were recorded in 
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chloroform-d solution with a Varian A-60A spectrometer, and with tetramethyl- 
silane as the internal standard. Solutions were concentrated at a temperature below 
40” under reduced pressure. 

M&y1 2,3-di-O-acetyZ-4-0-(2,3-di-O-acet~~Z-4,6-O-benzyZidene-u-D-gZz~cop~~ra- 

rtos_r~)-6-O-p-roZv~~~Z~Jz~~Z-~-D-gZz~c~~3~~~~u~~~e (17). - To a stirred solution of 16 
(6.4 g) in anhydrous pyridine (65 ml), cooled to -2O”, was added portionwise p- 

toluenesulfonyl chloride (5.5 g, 2.0 mol. equiv.). The reaction mixture was further stirred 
for 30 min at -2O”, stored for 5 h at 0”, treated with acetic anhydride (40 ml), and 
then kept overnight at room temperature. The solution was poured into ice-water, 
and the resulting precipitate was filtered off, washed extensively with water, and dried. 
Crystallization from ethanol and recrystallization from ethanol-chloroform gave 17 
(7.3 g, 66%), m-p. 197-19S” (dec.), [cx]~~ t20.3” (c 1.6, chloroform); n.m.r.: 7 4.48 

(s, 1 H, benzylic-H), 6.62 (s, 3 H, OMe), 7.67 (s, 3 H, aryl-CH,), 7.98 (s, 6 H, 2OAc), 
and 8.02 (s, 6 H, 2 OAc). 

&al. Calc. for C35H42017S: C, 54.82; H, 5.52; S, 4.1s. Found: C, 54.91; 
H, 5.47; S, 4.29. 

MetJryl 2,3-di-O-acetyl-6-deo~y-4-0-(2,3-di-O-acet~~i-4,6-O-be~~r~~lidene-c-gZ~~- 

copyranosyl)-6-iodo-/3-D-gIucopyra?zoside (18). - Sodium iodide (3 g) was added to 
a solution of 17 (2 g) in N,N-dimethylformamide (40 ml), and the mixture was 
heated for 3 h at 100°. The cooled mixture was poured into ice-water, and the 
precipitate formed was filtered off and dissolved in chloroform_ The solution was 
washed with water, dried (sodium sulfate), and evaporated io a crystalline mass, 
which on recrystallization from ethanol<hloroform afforded 18 (1.65 g, 85 %), 
m-p. 217-218.5”, [LX]~~ +20.5” (c 1.8, chloroform). 

Anal. Calc. for C2,H,,I0,,: C, 46.55; H, 4.88; I, 17.56. Found: C, 46.71; 
H, 4.70; I, 17.72. 

MetJzyl 2,3-di-O-acet~J-6-deo_~~-6-iodo-4-0-(2,3,4,6-tetra-O-acet~J-~-D-glrtco- 

pvranosyi)-P-D-gJzicop_wanoside (6). - A solution of 18 (1.5 g) in acetic acid (15 ml) 
was heated at loo”, and water (9.4 ml) was added in small portions within a few 
min. After heating for 15 min, the solvents were removed by repeated codistillation 
with toluene to give an amorphous solid, which was treated with 1 : 1 (v/v) pyridine- 
acetic anhydride (14 ml), and kept overnight at room temperature. The mixture 
was poured into ice-water, and the precipitate was filtered off, washed with water, 
and dried- Crystallization from ethanol gave 6 (1.25 g, 84x), m.p. 129-130”, [a]k4 
+47.7” (c 1.8, chloroform); lit.’ m.p. 129-130” (ethanol). 

MetJzyZ 2,3-di-O-acetyZ-6-deo~y-4-0-(2,3,4,6-tetra-O-acetyZ- cc-D-gZztcopJvaJzo- 

syl)-P-D-ghcopyranoside (7). - A solution of 6 (880 mg) in ethanol (30 ml) was mixed 
with barium carbonate (3 g) and heated to boiling with stirring. A small amount of 
Raney nickel was then added to the mixture and, after 5 min, hydrazine hydrate (2 ml) 
was added dropwise during 5 min. The reaction mixture was boiled for 20 min under 
reflux, and then filtered through a Celite pad, and the filtrate was evaporated to 
dryness. The residue was dissolved in chloroform, and the solution was successively 
washed with water, 5% sodium thiosulfate, and water, dried (sodium sulfate), and 
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evaporated to give a solid, which was crystallized from ethanol to afford 7 (572 mg, 
79 %), m-p. 121-122”, [LY]~~ +46.6” (c 1.2, chloroform); lit.’ m-p. 120-121 o (ethanol). 

M&y1 2,3-di-0-acetyl-6-bromo-6-deoxy-4-0-(2,3-di-0 -acetyl-4,6- 0 - benqli- 

dene-cr-D-ghcopyranosyl)-j?-D-ghcopyranosi (19). - Compound 17 (1.1 g) was 

heated in hexamethylphosphoric triamide (7 ml) with sodium bromide (2 8) for 4 h 
at 100”. The cooled mixture was poured into ice-water, and the precipitate that 
separated was collected by centrifugation and dissolved in chloroform. The solution 
was washed with water, dried (sodium sulfate), and evaporated. Crystallization from 
ethanol-chloroform gave 19 (805 mg, 83 %), m.p. 215-217”, [u];~ + 13.6” (c 1.6, 
chloroform). 

Anal. Calc. for C,,H,,BrO,,: C, 49.79; H, 5.22; Br, 11.83. Found: C, 49.96; 
H, 5.15; Br, 11.97. 

Methyl 2,3-di-O-acetyl-6-cJ~loro-6-deo_~y-4-0-(2,3-di-O-acetyI-4,6-0-ben~~~li- 

defze-r-D-ghfcopyranosyi)-B-D-ghfcopyranoside (20). - A solution of 17 (1 g) in 
NJ-dimethylformamide (20 ml) containing lithium chloride (2 g) was heated for 
3 h at 100”. The reaction mixture was processed as described for the preparation 
of 18, and the residue was crystallized from ethanol to give 20 (690 mg, 84x), m-p. 
218.5-220°, [tc]g4 + 11.6” (c 1.7, chloroform). 

Anal. Calc. for CtsH35C1014: C, 53.30; H, 5.59; Cl, 5.62. Found: C, 53.44; 
H, 5.68; Cl, 5-47. 

Methyl 2,3-di-O-acet~l-6-a~ido-6-deo_~~~-4-0-(2,3-di-O-acet~~I-4,6-O-bef~~~iidcne- 

or-D-ghfcop]vanosy/)-P-D-girrcopyrafzoside (21). - Compound 17 (500 mg) was heated 
in N,N-dimethylformamide (10 ml) with sodium azide (1 g) for 3.5 h at 100”. The 
reaction mixture was processed as described for 18 to give 21 (336 mg, 81 OA), m-p. 
139-140” (ethanol), [E];~ +62.2” (c 1.8, chloroform); ~2:; 2100 cm-’ (N3)_ 

Anal. Calc. for Cz8H3,N,0,,: C, 52.75; H, 5.53; N, 6.59. Found: C, 52.88: 

H, 5.46; N, 6.73. 
Methyl 2,3-di-O-acetyI-&b~-o~~~o-6-deo_~~~-4-0-(2,3,4,6,-tet~-a-O-acet_l-/-~-D-glff- 

copyranosyl)-j?-D-ghcopyranoside (10). - Treatment of 19 (650 mg) in acetic acid 

(6.5 ml) with water (4 ml) at loo”, followed by acetylation with 1 : 1 (v/v) pyridine- 
acetic anhydride (6 ml) and isolation in the usual way, as described for the prepara- 

tion of 6, gave 10 (520 mg, SO%), m.p. 125-129.5’ (ethanol-2-propanol), [XI;’ 
t45.1’ (c 1.2, chloroform)_ 

Anal. Calc. for C,,H,,BrO,,: C, 44.72; H, 5.25; Br, 11.90. Found: C, 44.84; 
H, 5.32; Br, 12.11. 

Methyl 2,3-di-O-acet~I-6-cl~Ioro-6-deo.~~-4-0-(2,3,4,6-tetra-O-acet~~I-a-~-gI~rco- 

pyranosyl)-j?-D-ghfcopyrafzoside (11). - Treatment of 20 (550 mg) in acetic acid 
(5.5 ml) with water (3.5 ml) at 100” and subsequent acetylation with 1 : 1 (v/v) 
pyridine-acetic anhydride (6 ml), as described for the preparation of 4, gave 11 
(454 mg, 83 %), m-p. 126-127” (2-propanoQ [&]g4 f43.8 o (c 1.6, chloroform). 

Anal. Calc. for C2,H,,CI0,,: C, 47.S9; H, 5.63; Cl, 5.65. Found: C, 47.79; 
H, 5.55.; Cl, 5.86. 

Methyl 2,3-di-O-acety~-6-a~ido-6-deo_~~~-4-0-(2,3,4,6-tetra-O-acet~?I-cx-D-g~ffco- 
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pyranosyl)-B-D-gZucopyranoside (9). -Sequential treatment of 21 (300 mg)in acetic 
acid (3 ml) with water (1.9 ml) and with 1 I 1 (v/v) pyridine-acetic anhydride (3 ml), 

as just described, gave 9 (229 mg, ‘77X), m-p. 100-102” (ether-petroleum ether), 
[a]i4 +73.7” (c 1.5, chloroform); Iit2 m-p. 107-l 10” (methanol), [a]g4 +73” 

(c 0.5, chloroform). 
&fetJzyl 2,3-di-O-acetyI-4-0-(2,3-di-O-acetyJ-4,6-di-O-metJ~~~Js~~JfonyJ-a-~-gJuco- 

p~~ranosyI-6-O-p-toIyZsylsulfonyJ-~-~-gJ~~copyranoside (12). - A solution of l? (500 mg) 

in 60 oA acetic acid (8 ml) was heated for 15 min at loo”, and the solvents were re- 

moved by codistillation with toluene. The residue was dried and dissolved in pyridine 
(3 ml). The solution was treated with methanesulfonyl chloride (1 ml) at -loo, and 

then kept overnight at 0”. The mixture was processed as described for the preparation 

of 6, and the resulting solid was crystallized from ethanol-acetone to give 12 (453 mg, 

53 %), m-p. 193-195” (dec.), [a]z4 +48.7” (c 1.5, chloroform); n_m_r_: r 6.88 (s, 6 H, 
2 MeSO,) and 7.53 (s, 3 H, a@-CH,). 

Anal. Calc. for C30H4t021S3: C, 43.16; H, 5.07; S, 11.52. Found: C, 43.02; 

H, 5.15; S, 11.70. 
Methyl 6-deos~?-4-O-a-D-gJ~~cop~?ranos~~J-~-D-gJ~~copyra?~oside (13), metizyl 6- 

bro~no-6-deo_~~-4-O-~-D-gJzfcopyranosyJ-~-D-gJ~icopyra~zoside (14), and methyl 6- 

cizZoro-6-deo.\y-4-O-a-D-gJz~copyra~zos)tl-B-D-gJz~copyrarzoside (15). - 0-Deacetylation 

of 7 (350 mg), 10 (400 mg), and 11 (350 mg) with 0.5~ sodium methoxide (0.1 ml) 

in anhydrous methanol (10 ml) for 1 h at room temperature, followed by neutraliza- 
tion with Amberlite IR-120 (Ht) ion-exchange resin, gave the corresponding 6- 

substituted methy /I-mahosides 13, 14, and 15, respectively. 

Compound 13 (190 mg, 90%), m-p. 194-195” (ethanol), [ali +74.6” (c 0.5, 
water). 

Anal. Calc. for C,3H24010 - H,O: C, 43.57; H, 7.31. Found: C, 43.48; H, 7.27. 
Compound 14 (225 mg, 87 %), m-p. 166-167” (dec.) (ethanol), [a]kG +69.1 o 

(c 1.6, water). 
Anal. Calc. for C,,H,,BrO,, - H,O: C, 35.71; H, 5.76; Br, 18.26. Found: C, 

35.63; H, 5.69; Br, 18.39. 

Compound 15 (193 mg, 88x), m-p. 182-183” (ethanol), [ali f72.6” (c 1.2, 

water). 
Anal. Calc. for C,3H,,C101,, - H,O: C, 39.75; H, 6.42; Cl, 9.03. Found: C, 

39.79; H, 6.56; Cl, 9.15. 
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