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Studies of the crystal structure of cellulose trinitrate IV

Skeleton conformation of the cellulose trinitrate molecule

Sadayashi WaTaNaABE  Jisuke Havasur  Kiyoshi IMAI
Department of Applied Chemistry, Faculty of Engineering,
Hokkaido University

Abstract

All skeleton conformations of the cellulose trinitrate molecule satisfying the existence
of a 5-fold screw axis with a fiber period of 2575 A were studied by means of calculation.

Chains C1, 2B, B3 or half-boat form glucose residues with various internal rotation
angles were examined, sincl it is possible that glucose residues in the chain of cellulose
transform C1 to 2B, B3 or half-boatform during nitration.

Among these, stable molecular conformations with theirrespective bridge oxygen
angles between 108-120° and with no intramolecular steric hindrance were studied.

As a result, it was clarified that only molecular configurations with half-boat glucose
residues, in which the rotation angle was 60° or about 300°, were stable, when the
molecule has a 5, screw structure and the screw sense is right handed in a direction
from C, to C,.

And also it was clarified that the chain inevitably changes from the 2; screw structure
in cellulose to the 5, screw structure in cellulose trinitrate, when the glucose residues in
the cain change from the C1 form to the half-boat form.
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HERI 2575 A i imis — %,

G T BIGEED LRI D W HEME & W 5 BEIRIET O i1 B,
HAMHEEOES L O L L GEOH IR ERN e 5 7 — A8, A E
0 Sy MEEHLIC LB v a — ARG S DL B Rie b9 R/
& F I NS LRI~ L iohl TH %, A ORE LT
itk Ty / —~ ABOWENARKES AL LI EHRL T 5,

HROMBECIRIDONTHED ¢ 13 60° 721X 300° (I Tth 5, H
fFrim—ALTDNTHIFEEE L TR L EBEIEDEL Jones D& 71
Tih ¢=34" TH 5V, Thoes / — AR% PNl % & kg
& 75 60° DY 5, HEEME SN D &b o T,

SO A T — AR Cy & O S EEET B bent 75 2 &
e h, M THE Cs & Op BRI 2 J7HIC bent TR, IRk
P=300° 1AL WEETH B, JHRICR T X 5 I hilfE v v m — A Df

A AT v v m — AR O RS SRS & Btk Lo 2 Lt

14 Zfer e -2

motcs 5T o B IR
o Trrm—ALF- LA CJFENC bent 37% ¢=60"DFn L b CEAME 7 1w~ 2

ik =060 A

R E L D EEL DR
HEENAKRENLDLEEZ bR D, b 5y B A

PLEOER T b =it e — A L OS5 T8 5 2B &£ B3 o
RERERE S, - AREY L BAEMNE T 5 bW ANE T ¢=060" O L DV b A HEHE2 K
T EEIBNSD,

ZOWE Y B4R, ZHhid bent DI E ¢ DIEEFI WO L ONBLBELLOT
BB,

e r — A DL SEISEAME T2 LI F DO FFHTEHES Lol b Th
55, BRIZEDLOOTF AR E LB SEI SR AREN LA I bRyAI LT LY, T4H
THMELHEZEES, S on TG L& #EZ B,
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