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On the Development of Functional New Derivatives
from Cellulose **

— Manufacturing of Reactive Cellulose Derivatives
from Chlorinated Cellulose —

Nam-Seok Cho*?

ABSTRACT

Chlorodeoxycellulose derivatives have recently assumed importance since the halogen atoms can
be changed with other functional groups to afford new derivatives of cellulose. Also, chlorinated
cellulose has been employed as an intermediate in the preparation of various functional cellulose
derivatives,

In this study chlorodeoxycellulose was prepared by reaction of methylcellulose with ma-
thanesulfonylchloride in N,N-dimethylformamide. Subsequently, conversion of the above chlori-
nated cellulose to unsaturated celluloseen was carried out by potassium tertiary butoxide in
dimethyl sulfoxide. An anhydrocellulose as an intermediate for the reactive functional derivatives
was made by simple alkali treatment. Preparation condition of allylated methylcellulose by using
allylchloride and its thermal behavior were also described.

Keywords : Chlorodeoxycellulose, cellulose derivatives, chlorinated cellulose, methylcellulose,
allylated methylcellulose
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FAE 38x x4 KS Standard ¥l &
sl Azt om (A &, 1983), 2 Z 3+ Table
17 zc}h, 43S Borchardtet Pier(1970) 2
alditol acetate Holl &3] EAsdon, dite
Table 2 o] YebA ),

23 EZHERA Y YTMHEER AL =X

ERAER e 8ES BES AHE3ld Chlo-
ritetdol] elsle], dutdER o A= 17.5 %2 Na-
OHE A, AE20 28 24~26T oA 4 A7
WAzl F, WEd 3 LR 4~53] ¥ A3,
2FAZRAIA ARt

2. 4 Microcrystalline dE22A2| X

IeE gHdEZQAE 25 N HCIE of &3}
o 105C oA 1587 WHEAI7)5, AEZQAE
FRolrgog EiAZl v, ERAZAA A

Z3th

2. 5 HEAdEZ2AS| ZH|

17.5 %< NaOH=Z A3l dadEaze
28 AZ3 ¥ dimethyl sulfateE AME-3te] A4
7|58t A vl d3slE sty th(Whistler, 1963).

Table 1. Chemical composition of oak wood.

Chemical components Content (%)

Extractives

Cold-water 1.65
Hot-water 2.88
1% NaOH 17.04
EtOH-benzene 3.55
Holocellulose 73.87
Lignin 23.56
Pentosan 22.40
Ash 0.46

Table 2. Sugar composition of oak wood.

Sugar composition Content(%)
Arabinose 2.8
Xylose 25.5
Mannose 1.3
Galactose trace
Glucose 70.4
Rhamnose trace

2.6 HER2A F7REHS M=
2.6. 1 2pMdE2292A F5X(3,6-anhydro-
cellulose)2| H|=
(B, 1970; Vigo & Welch, 1970; Yo-
shimura, 1965: Fumasoni & Shippa,
1963; Polyakov & Rogovin, 1957
1963)

AdazA7 GAdEZ QL AE EFAE g o
g ¥ Eolu| = (0|3} DMF& °Fg.) 2 chloral9]
Ergdo] W, Ao 3R] wukstAEA |
A3ty AFY F FHIIE LHIHG HES
229 g85 AU},

Methanesulfonyl chloride (©]3} MeSClZ <}
g AEZ Q2 1g o U3t 16ml) & AHS3F M E
2929 943l DMF—ChloralAl(A&29 ~
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71 AE 2 0 2gdd MeSCI& 7134z, 75¢C ANA
2T J43EAT dESo] B v E
2 wpkEtEA W4 Foll Hojmy] o3, A%
F, vk oA AAHHAJE formyl 718 &ith
et} 89 (pH 9.5~10) 22 16A17F H3A 2
o2, 24A7 B4 & AzAZ o (Horton et al.,
1973).
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Qs dEZQ ANESAS Anstn, B2 A
s, pH 9~10 9 ikl o ) 4=8o Fof 4 AZH
B XA AFES o, AFsta AdRA
# 6-chloro-6-deoxycellulose A| 22 3t}

Celluloseen® chlorodeoxycelluloseE oA €3}
3l t}2, Dimitrov $(1968)2] ol wal KOH
/MeOH 2 t-BuOK/DMSO(dimethylsulfoxi-
de, |3} DMSO& <}¢} ) 2 A 2] 3l 5,6-cellulo-
seeng A G tl. 4718E 5,6-celluloseeng:
a7 48] &l 3,6-anhydrocelluloseE Z# &1
=3

AABHER Q2 59 da9] HFL 3~4mg
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A7 b, AAE daol28 HiE i
o] §4A1#, diphenylcarbazoneE A A|ko & 3}
o, 0.01 N g 44 A28 dog HAsie 3
2kl o (FE, 1968).
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2. 6. 3 LS HELMEZ2A REX EM

(Huseman, 1950:; Meyer, 1950)

2. 6. 3. 1 X|&x= & (Kilzer, 1971; X, 1976)
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Fig. 1. Cl content of cellulose with chlorination
time at 75C.
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Table 3. Properties of Chlorinated cellulose

derivatives,

Reaction condition Products

Temp, Time Weight Cl D.S
() (hr.) (g) (%) -
75 1 0.96 18.6 0.94
75 5 1.09 21.0 1.08
100 1 1.12 20.0 1.02
100 3 1.15 21.2 1.02

Cellulose 1 g, MeSCl 10 ml,
DMF /Chloral(molar ratio) = 5 /2
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Fig. 2. Reaction scheme of preparation for chlorinated cellulose with methylsulfonyl chloride in N,
N-dimethylforamide(Srivastava et al., 1972).

Table 4. Effect of reaction time and tempera-
ture on the preparation of 6-chloro-
6-deoxycellulose.

Temperature Time Color of Chlorine D.S
() (hr.) products (%) e
62 5 white 0.64 0.02

16 white 1.67 0.06
48 white 2.36 0.10
80 5 white 1.68 0.07
24 white 2.69 0.11
48 tan 3.40 0.14
97 1.5 white 1.44 0.07
24 tan 4.30 0.19
48 brown 3.5 0.16

A5, Aol oRk Aolr} AN, 5AT W
NRLEA B ABEE VL + AT VL
EE 100CE 202N fEAY F8o] thk 3
s o, sgAITH: 1413, 342 Azl s e
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3. 2 6-chloro-6-deoxycellulose 2! Celluloseen
o] H=
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cellulose 9] E4& ZAISE A3, HollA] Bk}
go] 62¢C 2 80Ce 2 HuF ¥ XA
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= #1011 71X 49 £ At 80¢olA g
AIZHE 48A e 2 S Er), 97T o 2 259
Aol Hkge Haol NS 0.14~0.197HA % &
4 & AN, A e HAas 2t

Srivastava 5(1972)l €1&}¥ 6-chloro-6-deo-
xycellulose® KOH /MeOH Z& t-BuOK/
DMSO= Aelste gz A& o, A
F=rt R w1 Ut mEbA] B A e
chlorodeoxycelluloseE o}x| €313+ the-, Dimi-
trov $(1968) 2] ol wel KOH /MeOH %
t-BuOK /DMSO= =& &le 5,6-celluloseen <
ZAEIHN e, 53], 29 A2 g5dE 33
o g¥=24 vhgg HHoZ ALE-3 Fot}h 1
A 3}= Table 5 9} #c},

KOH /MeOH=z gdzaxa g 3tde 4%
2x3lert vimy @eted], ole gz v
el A SEZL AT C L Co ol ok &
(ring)o] A7) &N Aoz Azbdr), o]
& A t-BuOK /DMSO €& 22 & 34 =
o EXslE 3ol 2elie, AxEgoz chloro-
deoxycellulose?} oo 2 5 6-celluloseens




Table 5. Preparation of 5,6-celluloseen and its degree of substitution.

Cellulose Reagents Temp. €  Time hr.  Celluloseen D.S.(C=C)
Chlorodeoxycellulose

nS.(C 0.14 KOH /MeOH 70 24 0.04

D.S.(CI) 0.23 t-BuOK /DM SO 30 20 0.20
Chlorodeoxycellulose acetate

D.S.(Cl) 0.25 (OAc) 1.33 KOH /MeOH 70 24 0.10

D.S.(C]) 0.25 (OAc) 1.34 t-BuOK /DMSO 95 4 0.13

D.S.(CD) 0.57 (OAc) 1.85 t-BuOK /DMSO 30 1 0.20
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Fig. 3. IR spectrum of 5,6-celluloseen,
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Fig. 5. IR spectra of allylated procucts,
I : methylcellulose (D.S.=1.6)
IT: allylated methylcellulose
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Fig. 6. Degree of substitution of allylated me-
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dered NaQOH.
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