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C NMR
Fig 1 Table 1
Perlin 2
2 3ppm c 1 a
B 100ppm
C a B 65ppm
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Fig.1 13C NMR spectrumofd glucose

o d Glucose (Wakosp.)
Pusle angle 35°

Interval 0.5 sec.

No of pulse 907

Solvent D20

Table 1 Chemical shifts of d glucose @

Cl C2 C3 C4 C5 C6

a 193.3 73.1 74.4 71.2 72.9 62.4
a-d-glucose
b |96.7 75.4 76.4 73.6 75.4 64.5

a (97.1 75.6 77.3 71.2 77.3 62.4
A-d-glucose
b [100.7 783 79.9 73.6 79.9 64.5

a:A.S.Perlin @
b : This study
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Fig. 2
TMS
solvent 1.5
——
174
170 160/ 80 60 40 20

0
(ppm from TMS)

Fig.2 1BC NMR spectrumof CA (sakura

chrom I1film)

Cellulose acetate (Sakurachrome )

Cell (OCOCHS3)n
Pulse angle 80°
Interval 4 sec.

No of pulse 13,271
Solvent CDCls

Solvent 22.0

176.0 b
TMS

solvent .
(]
180 170 80 60 40 20 0

40 20 0
(ppm from TMS)

Fig.3 1BC NMR spectrumof CA (FujiF )

Cellulose acetate (Fuji F2)

Pulse angle 70°

Interval 4 sec.

No of pulse 13,000

Solvent CH2Cl>+(CDz3).CO
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21.5ppm 174ppm

Fig. 4
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Fig 5
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CTD

15 40ppm

Table 2 Measurement conditions of CTD

W Fig.6 13C NMR spectra of CAB

Pusleangle (°) A

Interval (sec.) 40

180170 120 100 80 60 40 20
(ppm from TMS) No of pulse

Fig.5 13C NMR spectraof CTD Solvent

Interval (sec.) 2
33,000
(CDs)CO

SOIVQCIS spectraipluse angle( *)|Interval (sec.)|No of pulse
A | 80 16 3218
JJ A B 70 8 4096
C 60 2 5098
Solvent D 45 0.5 4679
M E 60 0.25 9000
/] F 60 0.25 14774
180 170 120 100
ppm from TMS) G 90 0.25 16348
Fig.4 8BC NMR spectrum of CA
Pusle angle (° )90 60
Interval (sec.) 4 2
No of pulse 13,000 17,000
Solvent CDClIz+(CD3)2CO (CD3).CO
(cséﬁfréto A §
mé'*\--—J’M\W‘ i
$MM- om0/ 0 /i

(ppm from TMS)

B
<)
0.25
16,384
(CD3):CD
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21 1980

Fig 5 A.G C O

(105ppm 70 80ppm 65ppm )
Fig 5D-G

cAB “C NMR

Fig 6 7 8
105ppm 70 80ppm 65ppm

Ny

180 170 120 100 80 60 40 20
c o

(ppm from TMS)

Fig. 7 8C NMR spectrum of CAB

Pusle angle  90° CAHP
Interval 0.5 sec. ®c NMR
No of pulse 16,384 Fig. 9
Solvent (CD3)CO 22ppm 130
140ppm 175ppm
75~80ppm
105ppm 65 70ppm

Solvent

180 170 120 1
(ppm from TMS)

=
00 80 60 40 20

Fig.8 8C NMR spectrum of CAB JA'\
/! S ‘(/
Pusle angle  80° e = oo (G:pm 4fl;om TM?)
Interval 4 sec. ‘
No of pulse 16,384
Solvent CD3)2CO .
v (CDs). Fig.9 18C NMR spectra of CAHP
A B C
Pusle angle (° ) 45 70 90
Interval (sec.) 0.5 0.5 0.25

No of pulse 65,000 39,324 16,324

Solvent (CD3):CO  (CD3):CO (CD3):CD



95

13C-NMR
13
C NMR 107ppm
Fig. 10
Solvent
CDs
16.6
71.3f 693
120 100 80 60// 40 20
(ppm from TMS) 107
A
Fig. 10 1C NMR spectrum of NC
B
Pusleangle ~ 45° 120 100 30 80 // 10 20
Interval 0.25 sec. (ppm from TMS)
No of pulse 16,384 Fig.12 13C NMR spectraof EC
Solvent (CDs).CO
A B
os “c NMR Pusleangle (° ) 60 90
Fig.11 Interval (sec) 4 0.25
No of pulse 14,660 17,163
Solvent (CD3)2CO  (CD3)2CO
Solvent
CD,
72.5 ——
. 8M
100 80 80 40 20 0
(ppm from TMS) \
Fig. 11 13C NMR spectrum of CS \
16.7
Pusle angle  80°
Interval 4 sec.
Noof pulse 15,319 120 100 80 50 // 10 20
Solvent D:0 (ppm from TMS)
Fig. 13 1C NMR spectra of EHEC
EC “C NMR
Fig.12 16.6ppm A B C
69.3ppm 713 Pusle angle (° ) 90 90 70
ppm C 6 Interval (sec.) 4 0.25 4

No of pulse 13,330 16,384 6,005
c 1 Solvent (CD3)2CO  (CD3)2CO  (CD3)2CO
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21 1980
EHE Fig. 18
c “Cc NHR
Fig. 13 73.8ppm C 1 107.3ppm C 6 63.8ppm
CHo
COONa
20.7
“C NMR
Fig.14 15 16 18ppm
20ppm
70ppm 80ppm \MAAMJ Aifi
78.3)69.5¢ 69. 0 e
1 2ppm
B Ml J
20.9 20.1 120 100 80 50 // 10 20
18.8 (ppm from TMS)
Fig. 15 1C NMR spectra of sample imported
50 6{lN18- 8
A B
17 00 50 m // 0 20 Pusle angle 80 70
(ppm from TMS) Interval (sec) 2 0.5
Fig. 14 1C NMR spectra of sample imported No of pulse 5,870 17,870
Solvent (CD3)2CO  (CDs).CD
A B 81 2.1
Pusle angle 80 30
Interval (sec) 8 0.25 727! 20-3
No of pulse 6,986 18,000
Solvent D20 D20
R, O OR, /H  RyR:l -CH:CH: CH,
o 0 ™~ Rs: -CH o
CHOR, e 2§g§HSH. ox 120 100 80 &/l 20
@Ferotrep Y : (ppm from TMS)
fFme o — =z OH
Fig. 16 18C NMR spectrum of sample imported
Na CM
C ¥c NMR Pusle angle 90°
Figl7 CMC 75ppm Interval 0.25 sec.
184ppm No of pulse 16,384
Solvent CDCls

CMC



TMS
184
»—f\.\’ / /
1 1 ) T 1 1 1 i n "
190 180 80 60 40 20 0
(ppm from TMS )
Fig. 17 18C NMR spectrum of CMC Na salt
Cell (OCH2COONa)n
Pusle angle  70°
Interval 4 sec.
No of pulse 14,335
Solvent D20
184.2

200 '180{{ 100 80 60

(ppm from TMS)

Fig. 18 1C NMR spectrum of CMC Na salt
Cell (OCH2COONa)n
Pusle angle  50°
Interval 2 sec.
Noof pulse 6,010
Solvent D20

Degradated by cellulase
MC  “C NMR

Fig.19 MC MC
MC 61.8 ppm

OCHs
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13C-NMR
T™MS
106.0 77 2 61.8
86. 1
T s 80 40 20 0
(ppm form TMS)
Fig. 19 1C NMR spectra of MC
Cell (OCHa)n
Pusle angle(° ) 80 80
Interval (sec.) 8 8
No of pulse 18,875 7,551
Solvent D20 D20

Upper Degradated by cellulase

®c NMR

TMS
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Carbon *NMR Spectroscopy of Cellulose Derivatives

Kazuo WADA and Tadao KADOSAKA
Central Customs Laboratory Ministry of Finance
531 lwase Matsudo shi Chiba ken271 Japan

Analytical conditions of cellulose derivatives without degradation by BC NMR spectroscopy were
examined.

High substituted derivatives were choosen and they were | measured at 10 MHz. Good spectra could
not be obtained from the samples in order to high viscosity and low solubility. But good spectra were
given from the samples which solved in some organic solvent. Carbon signals of substituents were so
sharp compared with that of cellulose skelton. It was found that the identification of class of substi

tuent is possible by this method

Receivedsep 16 1980



