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Selectlve methods for protectlon of 0-6 in amylose and other polysacehandes ’
’_fare of mterest as part. of a program;:in this’ laboratory, concerned ‘with synthesis of )
compounds having potentlal antlcoagulant act1v1ty1 2, . The dn‘ect, selective protectlon_
“or’ pnmary hydroxyl groups in such: polysacchandes -as. amylose has thus faronly
been achieved satisfactorily . by tntylatron =S ‘and,. somewhat Tess. selectlvely, by:
: .tosylatxon ~7, The trityl group mtroduced is. normally removed by acid tréatment,
which. may. also . cause ‘some hydrolytrc degradation -of ° ‘the polysacchande -chain. -
-Removal of tosyl groups generally involves competmg reactxons“' »7_Simple carboxyhc .
ester groups would therefore, aﬂ’ord good alternatlves as. base-lablle protectmg—_'
groups.. .
Startmg with per(tnmethylsnlyl)ated denvatxves, carbohydrates of low molecular.'
wexght may be selectively acetylated at primary positions by using a mixture of pyridine,
-acetic anhydride, and a small proportion of acetic acid®. We now report -that thls'
sxmple method in a modified form, may also be applied to amylose. - -

Potato amylose (Stein-Hall) -was - per(tnmethylsrlyl)ated to yield - the fully
protected denvatlve (1);.-which was solublein chloroform and in carbon: tetrachlonde.
':Compound 1 was-treated with. pyndme—acetlc anhydnde—acetxc acld in- carbon-
’tetrachlonde to yield,. accordmg to the duration -of the: reactlon, products havmg
drfferent degrees of acetylatlon. 6-0-Acetylatton to give 2.was complete after ~5 days
-at 45—50° Prolonged treatment caused a con51derably slower, further acetylatron at
the secondary posmons, thus; after 14 days, about a quarter. of. the secondary groups5 .
had also become acetylated ‘The: degree and posmon of acetylatlon ln crude mono-,.
'acetate 2-could. be observed by mtegratmg the: separate ‘for:the
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6—O-acetyl and the 2- and 3- O-acetyl groups 6- -Acetylamylose (3) was’ obtamed by
removing the O-tnmethylsﬂyl groups from 6—0-aoetyl-2 3-di- O-(tnmethylsﬁyl)—"-
"amylose (2) in acetone by use of a mixture of methanol’ and ‘aqueous dcetic acid:-
o Further acetylation of 3 with acetic anhydnde-ds under condmons wheref-
acetyl-group exchange or migration do not occur®!° gave ‘the correspondmg 2,3-di-
O-(trideuterioacetyl) derivative 4, which had’ properties - .identical to.those of tn-O-A
acetylamylose, except that its 'H-n.m.r. spectrum?®-!% jn chloroform-d showed only a
3-proton singlet at 6 ~2.20 in the acetyl-group region;’ no s:gnal was present at d-
~2.00, the region'® for resonance of the 2- and 3-O-acetyl groups in tn-O-aoetyl—
amylose. The n.m.r.-spectral mtegrals "IVC d.s. values of accuracy approxnmatelyl
+4-0.05 d.s. . : :
Amylose may have quite varied chemmal and physwochexmcal propertxes'
according to how, and from which source, it has been isolated, and how it is pre- .
treated. Furthermore, the derivatives may behave differently," espec;ally in their
solubilities and reactivities.- We found, however, that the procedure”described -here
is applicable with various commercial samples of amylose without si gmﬁcant drﬁ'erences
being observed in the ds. valu&e of the products C o R Do :

CHZOStMe3 CHxOAc . ' CHz0Ac

EXPERIMENTAL

Materials. — The experiments described were performed with :potato amylose -
(Stein—Hall, lot. no. 56457). Other lots were also used; no substantial differences in .
the results were observed, except for shght vanatlons in the textures and handhngv
characteristics of the products. :

- 2,3,6-Tri-O-(trimethylsilyl)amylose . (l) — A suspension of amylose (10 g) in

pyridine (500 ml) was stirred for 24 h at 100°, and cooled to room temperature and »
a mixture of hexamethyldisilazane (100 ml) and chlorotnmethylsﬂane (50 ml) was;
added with vigorous.stirring. Stirring was continued for 24 h at 60-70°, and the: -
mixture was then stirred (during 1'h) into cold methanol (2 1. ‘Water: (500 ml) was -
added after 1 h, and stirring was continued for a further 30 min: ‘The precxprtate was
filtered off, and repeatedly washed w1th methanol and then thh water' The product -

show any hydroxyl band. _ : :
" Anal. Calc. for (C15H3405813) : _C 47 58; sund:-C,
6—O~Acetyl 23-dz-0-(trzmethylszlyl)amylose (2) ~—:To~



P pared compound 1* (10 g) in. carbon tetrachlonde (I:fhter) was added-.a mrxturef
_of pyridin : (400:ml), acetrc anhydnde (250 ml), and acetic acid. (100 ml) If gelatmous _
f}materr ;»p‘recrprtated ‘more “carbon: tetrachlonde was:: added ‘but:no: - mnore: than a
~furthier' 500 ml; an absolutely cléar solution was never.obtained: The mixture was kept, .
3."W1th strmng, for 5-6 days at 45-50°, and then cooled in an ice bath,-and- methanol:jf
(200 ml) was. added to decompose the excess of - acetic anhydrxde. The mixture was -
. next kept for- 10 h at25°, and methanol, carbon tetrachlorrde, and part of the pyrrdme” ’
: and acetrc acrd were evaporated off: under dlmrmshed pressure. to. aﬂ'ord a concentrate '
(300 ml) ‘which was stirred into a- ‘mixture. of methanol (700 ml) and water (300 ml)
~The precipitate was washed successrvely with ‘methaiiol, water, and methanol, and -
then dried; yield 7.g. (75 o); yRufor: 1750 cm™t (OAc, strong), OH band ’ very weak;
_ 1I-I-n m.r. (100 MHZ chloroform~d 6 Values relatxve to the. OSrMe3 srgnal) 6 1 95 .
(3 H s, fully acetylated 0-6), 1o resonance observed at-é ~1 83 (2,3-0Ac)

E " 'When the time of reaction was. ‘extended to: 14. days, the lH-n m.r. spectrum of
the product showed the same- 3-proton smglet (6-0Ac) at- 5:1.95. (relatlve to. the
OSlMe3-group srgnal) as: before, ‘but a signal at & 1.83; absent from the prevrous .
'spectrum -had an mtensrty ~25‘7 that of the 6-OAc signal. If the reaction time was.
shortened to 2-days, the signal at 6.1.95 (6-0Ac) had only . ~1 H mtensrty (~30%.

i acetylatron at 0-6); no signal was present near & 1. 83 (2,3-0Ac). Reactron for.10 days.

- caused . complete acetylation of 0-6 (0 195, 3 H) and traces of acetylatlon of 0-2
and O-3 (very weak peak at 5 1.83).
6-O-Acetylamylose (3). — Compound 2 (5 g) was mixed with acetone (100 ml)-'
to give an opalescent solution; this was stirred vrgorously, methanol (50 ml), acetic
acid @5 ml), and water (25 ml) were added, and the mixture was stirred or shaken
for 24 h. More water (100 ml) was added, and the mixture was concentrated to
-~100 ml. Most of the acid was removed by addmg water and concentrating under -
'dirninished pressure to ~ 100 ml (3-4 trmes) The concentrate, which contained some
insoluble material, was freeze-dried. The product was almost insoluble in water and
in chloroform, but was soluble in pyndme and in tetrahydrofuran yield 2.8 g (97%).
Anal. -Calc. for (CsH206)s: C, 47.06 H 5 92. Found C 46 92; H, 5. 77f'
_(average of 2- determmatrons) ; A
6-O-Acetyl-2, 3-dt-0 (trtdeutertoacetyl)amylase 4. — Compound 3 (100 mg)
- was dissolved in a mixture of pyndme (03 ml) and- acetic anhydnde-d6 (0 5 ml), and
.:the viscous solution was kept for 7 days at ~25° ‘The mixture was diluted with -
pyndme (2'ml); and poured into vrgorously stu'red methanol (100 ml). The suspension
. 'was stn‘red for 1 h, and the precrprtate was: ﬁltered oﬁ' and dried; yield 110 mg. The"
l()O-MHz, H-n m.r. spectrum (chloroform—d tetramethylsrlane reference) of the
j"product was 1dent1cal ‘to’ that*®** of a. sample of tn-O-acetylamylose prepared
. convennonally, except ‘that the spectrum showed essentlally only a 3-proton singlet.
,»,;m the acetyl Tegion, at-§. 2 19° (6—0Ac 1o and the mtegrated mtensrty n the regron'
- 81,971 99 (2 3-0Ac)1° was ’eghglble RITTLL s o

g ‘On bemg kept‘ compound 1 appm to become Iess soluble. S R
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