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..- Sel~t.i& methods for -p~otectioq of O-6 in. arkylose~ and other p’olys&harideS 

~ ::._ 
.1. .- 

-.are.of interest as -part of a programi& :this’laboratory;- &r&red Lwjth.s$nthesis’-of 
compounds having potent&l anticoag&uit~activity1:2~ .~e.direct,:sele~tive.protection 
or primary hydroxyl groups in such-_~biysaccharid~..as amylose_- has -tlms- far ionly 
been; -achieved sktisfactotily _ by. tritylation3 -s and,.. .somewhat:.less, se&&ively, by 
.tosylatibn . 4-7 The trityl group ‘introdu&dis normally-removed by acid treatment 
which rnay._aIso cause some hydrolytic. degradation of the polysacch&ide -chain. 
-Removal of tosyl groups generally involves competing reactions4* 6*7; Simple carboiylic 
ester groups would, therefore, afford good alternatives as base-labile protecting-. 
groups. 

Start&with per(trimethylsilyl)ated derivatives, caibohydrates of low molecular 
weight may be selectively acetylated at primary positions by using a mixtie of pyricline; 
acetic anhydride, and a small -proportion .of acetic- acid’. We now report-that -this 
simple method, in a modified form, may also be applied to amylosk. 

-. L Potato &&lose . . (Stein-Hall) -was per(t&ethyklyl)ated to yield .-the fully 
protected_.derivative.(]L);:which was soluble-in chloroformand in.catbontet&hl&ide~ 
Corn&u& 1 -wastreated with. ~pyridine+&ic arihydride-a&q.Y acid: d-carbon- 
tetrachloride to yield,. according to the duration of the.. reaction, produ&.:h&v&g 
different degrees of acetylation. 6iU-&etylahon to give &w& oomplete~aftkr. + 5 days 
tit 45&50 5’; -prolonged. treatment caused- a &x&d&ably ;slower, further i a&&lat+~ ;,$ 

the seconda@ posit@s; .thus; after i.4 days, about ti cjuarter. of .the ~se&&y. groups 
htid also. become. acetylated. -The degree and position: of’acetylation. in &ride mono-. 
k&a~~ .2;-could. be-+obskrved -:by +iteg&ing~.the~ separate ?H+n.m.f~-- Signais -for:‘.the 
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6-O-acetyl and $he 2- and 3-O-ace& groups. 6-0-Ac&latiylos& ($ .ti& &&ed by: 
removing the 0-trim&hylsilyl groups fro&. 6-O-acetyl-2;3-di-O~~t~~~y~~yl)-. 
amylose (2) in acetone by use of .a mi%&re of r@ian&l a.nd.‘aqueo&_‘ &&i$- &%I~~ 

Further acetylatioti bf 3 with acetic. anhydnd&&‘ under C&ditidns $&tir&: 
ace@-group exchange or migration do not oc~ur~~~~ gave the corresp&d&g i,3+7 
O-(trideuterioacetyl) derivative 4, which had. proper&s jdetitic+ $o;those of- t&O+ 
acetylamylose, except that its ‘H-n.m.r. spect&mlo*ll in chlorqform-d showed on!y a 
?-proton singlet at 6 -2.20 in the acetyl-group region; &o sigud .was present at 6. 
-2.00, the region lo for resonance of the 2- and 3-Oiacetjll &ups in- tri-Q-acetyl-- 
amylose. The n.m.r.-spectral integrals give d.s. values of acduracy’? &p@roximately 
fO.05 d-s. __. _ ;._. _‘. ._ _ _-.;.I -. 

Amylose may have quite varied chemical and physicochemical:properties. 
according to how, and from which source, it has been isol&ed, and -how it is pie-. 
treatzd. Furthermore, the derivatives may behave differ&ly;“e&zcially~ in their 
solubilities and reactivities. We found, however, that the procedure-‘diescribed,here 
is applicable with various commercial samples of amylose without s@ificant differences 
being observed in the d.s_ values of the products. 

OSiMe, OSiMe, OH. 

1 2 3 
4 -_ 

ExPEEsMEmT& :. 
._. .._ ,’ 

materials. - The experiments described were-performed with potato amylose 
(Stein-Hall, lot. no. 56457). Other lots were &o used; no substantial differences in 
the results were observed, except for $light:variations in the textures anii handling 
characteristics of the products. _ 

2,3,6-Tri-0-(trimethyhilyl)amylose (1). - A-susperisiori of amylose. (10-g) in 
pyridine (500 -ml) was stirred for 24 h at .lbo”, and cooled to roqm &i&rat&~: and 
a mixture Of hexamethyldisilazane (100 ml) and chlorotrim&jhy&lati~- (50 ‘ml> -Gas: 
added with vigorotis -stirring. .Stiiring .was ctintiim&I for .i4- -h .at -6&70°, and the. 
mixture was then stirred (during i h) into cold methan$. (2 lj;. -Water (%O:nil)- w& 
added after I h, and.stirring was continued for. ti further 30’ miqi The pre&&te WC r 

filtered off, and repe&ecjly washed with methanol and-_&hen wi@ \;;a~+. Z@.@,o@t 
(I) .was kept under. $aCtititi -over pho~~~~~s.:pentad;JLiae;‘_.~~ld is ,g ~~(~?~~~I~~.~~ . . : 
s&ble iu carbon. tetra&loride and in cdior%&& %I$ i.L s&&ru~~@~~Oi) :di$ -&t . 
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~.r~p~~.~~~~~d.~~~:.(l,O =8).in~carbqn:tetracI~oride-(-l~~~~r).\jais adde&&ixt& : 

&+ii&-:(400:&j; -;acetic,~~~ride:(250:,~),~ari’d a&tic a&d (lti ml);;if gelatinous’ . 
.‘:~~~ngr.~~pi~~~~~.‘~~~e ~&rbon&tr~a&o$de~ was add&.but: noi .mom_:th$n a ._ 

-figt@f~oq’@l; an absokitd~.cf& solution-was never..obt$n$: Them&Qure~$as~kep~~ _, 
‘...*th stirring,. for 5-6 d’ ays at.45-50°,. and then’:co,oled .in an ice bath;:and-methanol.-’ 
. . (200 ml) ‘peas. added_ t0‘ &onipos& the excess .of -a_~& anhydride. The &ixture’ was 
next kept for- 10 h at 25”, and methz&oI, &rhon ~tetrac~oride, and part oftiie~~yiidi& 
a$d acetiq:acid were evaporate4~~.under.~~~s~~~~. &z$u& to .aEord.a conrntrate 
(3ob &II) which’ w& stir&into a .&ture ‘:of methanol (Toi, &) &d .&&.f$(30() ;1;1>_ 

e-l%c5 preci$ate was washe_< ,suc+&ely : $vith: ~&thaiiol; water, ‘and. methanoi, and 

$$n .+-+%l yield 7. g .U5%3; .v_ I. i ,_. 
Nojol: i7so‘_ &.+ q6&, yggl; p-j && y& &&ii 

lH-n.m.r_ (100 b$I&;~‘chloroform-d, d &h&&&v~’ to &&,-d&Me,. s&&l): b .l:95 
(3:l$ S; fully~acetylated O-6); nqjresonance.dbseiv~~-at-6 ~‘l.83 (2,3~o&j.--I .. 

.._ Wl&i t$ &tik of ‘;eaction-_~~_~~~nd~~.~,~..-~~‘.,~~s~ the ~I+u.m.~~~~spectr& of 
the product sho&d the same -3-proton -s&let: .(6_OA&) at-:6.. 1.95. (relative .to,\the 
OSiMe&roup’ signal)’ as before; ’ but a signal ‘at. 6 1.83, absent froin the previous 
spectry, $I@ an i_nE,nsity v 25 OA, that of. the 6-0,Ac _sig+ J.f the reacti.on :t@e Was.. 
shortened-‘to 2 days, the &I$ at 4 1.95 (6X%) had bnly .,- 1 .G n$en$y. (~36 % 
acetylatiorrat 0-6)i)lno signal was present near6 1.83 (2,3-OA~);-Reaction,fdr:_lO days. 
caused-complete a@ylation of O-6 (B 1.95, 3 H) and traces of a&t&&i of O-2 
and O-3 (veryweakpeakat d 1.83)., -_ .. 

6-O~AcetyZamy~ose (3). - Compound 2 (5 g) was mixed with acetone (100 ml)- 
to give an opalescent solution; this was stirred vigorously, methanol (50 ml); acetic 
acid (25 ml), and water (25 ml) were added, and the mixture was stirred or shaken 
for 24 h. &tore water (100 ml) was added, and the mixture was conc+rated to 
- 100 ml. Most of the acid was removed by adding water and concentrating under 
diminished pressure to ,Q 100 ml (3-4 times). The concentr&e, which contained some- 
insoluble material, was freeze-dried. The product was almost insoluble in water and 
in chloroform, but was soluble in pyr&ne and in tetrahydrofuran; yield 2.8 g (97 %)_ 

Anal. C&c. for (CsHrzO&: C, 47.06; H, 5.92. Found: C, 46.92; H, 5.77: 
(average of 2- det+minations)_ 

6-0-ACetyl-2,3-di-0-(trldeuterioacetyl) (4 j_ - compound 3 (106 &gi 

; was dissolved in a mixture of pyridiney (2 ml) and-,ac&ic anhydride-d~~~(O.5 ml),. and 
,the viscous solution w& kept for-7 days at ~25 O., -The mixture was. diluted with. 
~yridine (Z’mll, and poured into vigorously ,&rr& &thanol (iQ0 ml). The suspension 
was stirred .for 1 h; and the. prt&itate was &red off; and dried;, yield- 110 mg. The 
100;MHz; ‘..‘H:n.m.r. spectrem : (c~Orsform-~,I.teti~~~y~ilahe reference) of the 

I’producf &s ident&l: ‘to. thatloP” ’ of a, &&ple of tri-O&&j&mylose ! prepared 

conv~~nt&rally~- &&zpt .that the spe&.rum showed essentially only :a 3Lproton sing& 
.;ljn t$.%$+yl :‘&ion, at -&2;19- (GOA&) ._. “1 and&e ‘integrated ‘intensity in the region 

&1.97X99 (2,3-+&j10. 9& negligible. _-. y..:. _.-. .:, :, ._. :’ ..: 1.,:;.- - _ “. . . :_ :_-_ 
: ‘... : :.- : -, 
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