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Note 

Wegioselective p-toluenesulfonylation of benzyl 4’,6’-O-benzylidene-B_malto- 

side 

Dutton and Slessor’ stated that attempted rqioselcctix,e p-tc~lurnesulf~~~iylation 

of benzyl 4’,6’-0-henzyIidene-/;-maltoside’..7 (1 ). with a LIC\V to <)btaJning benzyl 

3’,6’-O-benzylidenc-6-O-l,-tolylsulfhnyl-~~-~~~al~oside (2) as an intcrmcdiatc suitable 

for chemical modification of the h-position in maltose. L\XS unsucces~l‘ul because 01 

the formation of two mono- and one di-O-/~-tolylsulf~~ii~l derivati\,es. Howe~cr. \\c 

have recently sl~own that selective /,-toluenesulfo‘onylation of mcth)rf 3’.6’-O-bcnqli- 

dene-/I-nialtoside (3) with 2 mol. equic. of reagent in pyridine, follo\\cJ by accfyla- 

tion, gives a mixture from which nicthyl ~.3.~‘.3’-l~tra-O-~lcct~~l-~‘.h’-f~-bcrlz~lidci~c- 

6-O-/,-tolylsulfonyI_P-maltoside (4) mxy hc directly isolated crystalllnc in M”,, +ld“. 

We report here a rc-lnvestigntion of fhc regiosclectivc /,-tolurncsulf(~~~yl~ltion of 1. 

Treatment of 1 with I .? mol. equik. of /~-toliJenc~ulf~~~~~l cl~loridc in p\~rJclJnc 

at 70” gave a misture of one m;tjor and two minor products, toptiler \tith ;I trace 

of unreacted I (t.1.c. ). which could not be separated cithcr by LVIUIVIJ cjJJ,r)ni:lto~r3pli~ 

or by fractional crystalliration. The mixture was ncetylatecl to atFord ;I mixture 5hs~\ n 

by t.1.c. to contain one major prw1uct a5 well as one i‘ast~t--rniyr3tiJl~ and t\\o 

slower-moving, minor products. The major product NL;LS isckttcci cr~~stalllne from the 

mixture in 73 “,) yield by chromatography on a dry-packed5 column ~>t‘ silica gel and 

it was assigned the atructurc brnzyl 1.3 .3’,1’-tctra-O-;~cetql-3’.6’-O-hs1~~~ lldcne-6-O-/,- 

tolylsulfonyl-/i-maIto.sidc (5) on the basrs of the following c~bscrwtions The 11.m.r. 

spectrum of’ 5 for x solution in chloroform-t/ showed ;I I-l-proton mt:ltiplct at ri 

7.91-7.04 for aromatic protons . a I -pwton singlet at (5 5.52 fijr a hcn7! liclwc’ methine 

group. a J-proton singlot at (5 2.3 for an aryl-mctliyl group. ,tnd f(wr 3-proton 

singlets at (i 2.03, 2.02. 1.9X. and I.9h for acetyl groups. \\hich. jawboned with the 

resulls of the elemental analy~s, 511 ggcstcd a tctra-O-actA\ 1-17ic~iic,-(l-t~cn7yiiclene- 

molto-O-/,-tolylsuIf<,nq’l deri\iitivc. Trcatmcnt of 5 \\ith s<>dlun! r~l~ctc 111 .I’.,\‘- 

dimethylformamide readily displaced the tosyloxy group hv iodine to gr\e cry~tallinc _ 

bcnzyl Z,i.2’,3’-tetra-O-c~cetyI-4’,h’-O-hc~~z~lide~~e-h-d~~~s~-~~-~o~i~~-~~-~~~~~lt~~~i~i~ (6). 

probing that the sulfonyloxy cc (rroup of5 NYC located at (‘-6. Rcrno\ al c>f‘thc hcw~~lidcnc 
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1 R = Bzl,R’= H,R”= OH 7 R = Bzl , R’ = Ac,R” = I 

2 R = Bzl,R’= H,R’ = OTa 8 R = Brl, R’ = Ac,R’ z H 

3 R = Me,R’= H,R’= OH 9 R = Ai = Ac,R”= H 

4 R = Me,R’ = Ac,RX= OTs 

5 R = Brl, R’ = Ac,R” = OTs 

6 R = Brl,R’= Ac,RN= I 

group from 6 by aqueous acetic acid, followed by acetylation, afforded crystalline 

benzyl 6-deoxy-6-iodo-/?-maltoside hexaacetate (7) which was reductively dehalo- 

genated with Raney nickel in the presence of hydrazine hydrate4 to give, without 

hydrogenolysis of the aglycon, crystalline benzyl6-deoxy-fi-maltoside hexaacetate (8). 

The n.m.r. spectrum of 8 in chloroform-d showed a 3-proton doublet (J 6.0 Hz) 

and 6 1.43 for the methyl group at C-5. Catalytic hydrogenation of 8 over palladium- 

on-charcoal and subsequent acetylation furnished the known6*7 1,2,3,2’.3’,4’,6’-hepta- 

O-acetyl-h-deoxy-P-maltose (9), confirming the structure of 5. 

Thus, in contrast to the result obtained earlier by Dutton and Slessor’, it is 

shown that HO-6 of 1 is preferentially esterified by p-toluenesulfonyl chloride under 

conditions comparable to those reported” for 3. 

EXPERIMENTAL 

General methods. - Unless otherwise stated, the general experimental condi- 

tions were the same as those described previously5. T.1.c. was performed on Silica 

gel No 773 I (Merck), detection being effected by spraying the plates with 5 y6 sulfuric 

acid in ethanol followed by heating. Dry-column chromatography was performed on 

Silica gel No 7734 (Merck) according to the procedure described earlier5. 

Benqd 2,3-di-O-acet~l-4-0-(2,3-di-O-acet~~/-4,6-O-benz~lidene-a-~-glucop~rano- 

s?~l)-6-O-p-to!l’lsulforz~l-8-D-glucop~~rai?o~~de (5). - Compound 1 (2.85 g) was treated 

with p-toluenesulfonyl chloride (1.77 g, 1.7 mol. equiv.) in anhydrous pyridine 

(30 mL) as described earlier4. The mixture was stored for 16 h at O”, whereupon 

t.1.c. (4: 1, v/v, benzene-ethanol) showed the presence of a major component (RF 

0.45), together with two minor ones (R, 0.53 and 0.51) and a trace of 1 (RF 0.36). 

The mixture was treated with acetic anhydride (20 mL) and processed as described 

earlier4. T.1.c. (4: 1, v/v, benzene-ethyl acetate) then indicated the presence of 5 

(R, 0.45) as the major product, in addition to three minor products (RF 0.54, 0.35, 

and 0.25). The mixture was fractionated on a dry-packed column (40 x 520 mm) of 

silica gel with 4 : 1 (v/v) benzene-ethyl acetate. The appropriate fractions containing 

the major product were evaporated and the residue was recrystallized from ethanol- 
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chloroform to give 5 (3.32 g, 71 no ). m.p. 162-163”, [z]? 1-3.9 (c 3.1. chloroform). 

.4r~7/. Calc. for C,,H,,,O,;S: C. 58.43; H, 5.50: S, 3 SO. Found. C. %.SS; 

H, 5.56: S, 3.71. 

None of the minor products were isolated or identified. 

BCITZ_I~I 2.3-rii-O-~tc.c’r~l’/-6-~/(,o.\~.~~-4-0-(~. 3-di-0-ncrt ~/-4.6-O-hr~tt=~~/iri~~ttr- x-~-g/u- 

crt~~~r.attnq,~l)-6-ic)t/~t-~-t>-~~Itt~~~t~~~t~~tt~~~~~~/~, (6). ~~~ A solutton of 5 (3.52 g) in dry X..1:- 

dirneth~lformamide (30 mL.) was stirred c\ith sodium iodide (5 g) l’or 2 h at 100 ‘. 

The mixture V,XS processed as described c:trlier’ to give 6 (2.01 g. S-I”,,). m.p. 221 -222 / 

(ethanol-~chlnroform). /%]:;I -+4.5’ ((, 3. I, chloroform): n,m.r data. (5 7.41-7.31 

(m, IO H, 2 Ph). 5.52 (4. 1 H. bcnzylic-H). 2.03 (5, 6 H. I! OAc). 1.W (s. 3 H, OAcI. 

and 1.97 (s, 3 H, OAc). 

And. Calc. for C,,H3,,IOIJ: C, 51.14: H. -I.921 I, 15.89. F‘OLIII~: C. 51.27; 

H, 5.03: I. 15.76. 

Betx!d _?,3-c/i-0-owt ~~/-6-t/t~os~~-6-ic,tlo-4-0-( -3.3,4,6-tc,tlo-O-(t[,t,t~,/- x-~-ghrcop~~- 

Itrtto.r:,,l)-p-r,-~/~t(.~~/~.l.t,~ttt~).~j~/~, (7). Treatment of 6 ( 1 .80 g) in acetic acid (30 mL) 

and water (13 mL) at I00 , followed by ncatylation with 1 : 1 (v~‘v) acetic anhydridc-- 

pyridine (I6 mL). :tnd conventional isolation as described earlier”. g;tvc 7 ( I.61 g, 

90’,!,,). m.p. 161-163 (ethanol). [I]? +17.9 ((, 3.1. chlorc>form): n.m.r. data: 

5 7.33 (5. 5 W. Ph) rind 1.17-1.98 (overlapping singlets, IS H. h OAc). 

Anal. Calc. for <‘3, H,,,YO,,,: C, 46.S6; H. 4.95: I. Ii.97, Found: C. 36.73: 

H. 5.07: I. 16.06. 

Btwzj.1 2.3~c/i-O-awt I,l-6-rlt,o.~1,-4-0-( _‘.3,3.6-t(~tt.l7-0-~t~~~~t~,l- x - I,-~~l1t(,(~ftl,~Ltt?o- 

qld )-/~-v;~/rrc~n~~~t.trtlo.,itk, (8 ). - Treatment of 7 (I .36 g) in methanol (60 mL) with 

Rnney nickel ( -2 g}. barium carbonate (6 g). and hydr:t7lnz hvdratc (3 mL), as 

described eurlicr’, gave 8 (0.9X g, X5”,,), m.p. 125--1X (ethanol). IX];‘,” +36.7” 

cc I. 1, chloroform ). 

.dtra/. Calc. for C,, H,,O,,: C. 55.69: H. 6.03. Found: C‘, 55.77: H, 6. IO. 

I, -7,3-T~i-O-rt~~~~t~~l-6-~~~~0.~~~-4-0-( _7,3,4.6-t~~tt~tr-O-~~~~~~/~~/- I - r,-~:lrtc~o/l~~~trtro~,1~!)-/~- 

I)-glrtc,ol,?‘,‘ut~o,rc~ (9). - -- A solution of X (0.56 g) in acetic acid ( 15 ml.. 1 \tat’i hydro- 

gen&cd in the presence of IO ‘I,, ~all:\dium-on-carbon (0.6 p) at normal pressure for 

2 days at room temperature. The mixture ~3s filtered. and the tiltnttc L\;LS evaporated 

to give a powder that VVC;~S boiled uith acetic anhydride (6 mL) :ind radium acetate 

(0.5 2) under reflux for 15 min. Conventional isolaticjn b! pourilig’lnto ice+\vntet 

gave 9 (0.41 g. 79”,,), m.p. l65-.l66~ (ethanol), [%I:,” $64.5’ ((’ 2.i. chloroform): 

lit. m.p. 160-IO]“, [xl;5 i-70.5 ((2 1.10. chlorororm)“: m.p. 165.- IM” (cth:mol). 

[z]t’ +h4.3” ((’ 0.X. chlorofilrm)‘. 
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