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Abstract: Three ester-type chitin derivatives were synthesized by reacting chitin with acetic anhydride, propionic an-
hydride and n-butyric anhydride to form acetyl chitin(AC), propionyl chitin(PC) and n-butyryl chitin(BC).
Methanesulfonic acid was used as a catalyst. FT-IR spectra and solid state CP/MAS "*C-NMR spectra of three chitin de-
rivatives showed that the substituents were mainly incorporated in the C, position of chitin. The ester—type chititn deriva-
tives were dissolved well in formic acid and swollen in aqueous acidic solution.
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Fig. 1. Schematic of acylation of chitin.
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Fig. 2. FT-IR spectra of (a) chitin, (b) acetyl chi-
tin, (c) propionyl chitin and (d) n-butyryl
chitin.
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Fig. 3. Solid state CP/MAS “C-NMR spectra of (a)

chitin, (b) acetyl chitin, (c) propionyl chitin
and (d) n—butyryl chitin.
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Table 1. Solid State CP/MAS “C-NMR Chemical
Shifts Chitin and Ester Chitins

Chitin AC PC BC
C 103.6 102.7 103.8 102.3
C. 54.7 554 54.7 53.7
G 172.8 171.0 172.8 172.5
C. 22.3 21.0 22.4 22.4
Cs 72.9 734 73.0 72.6
Cs 82.5 82.4 82.8 82.8
(O 75.1 734 75.3 72.6
Cs 60.4 63.7 60.3 63.2
C, - 171.0 172.8 172.5
Cu - 21.0 26.8 35.9
Cu - - 8.8 18.3
Cp - - - 13.5

*units: ppm
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Table 2. Elemental Analysis of Ester Chitins
Samol C(%) H(%) N(%) Degree of
amp'e Calc. Obsd. Calc. Obsd. Calc. Obsd. Substitution

Chitin 45.28 44.01 6.65 6.13 6.60 6.23

Acetyl Chitin 46.21 45.20 6.50 5.77 6.08 5.65 0.43
Propionyl Chitin 46.93 45.82 6.69 6.09 6.02 5.77 0.35
Butyryl Chitin 48.75 47.58 6.94 6.21 5.62 3.09 0.47

*Degree of substitution was calculated on the assumption that 0.5mol H,O was included per each N-acetylglucosamine unit,
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Fig. 4. X-ray diffraction patterns of (a) chitin,
(b) acetyl chitin, (¢) propionyl chitin and
(d) n-butyryl chitin.

Axtste] Ao} vlwsle] FAE
#95= BC-NMRel|A] #alslelct. X
35~0.474 #lol gt
Fig. 4= §48 A5 ARA A S do}n
7] et X-A 3 AE o] 43 EAFAE Al
29 9.83} 19.5 F-Zoll A A=tzte] 37} ey
8" ¥-29 3+ (001) (100)w& ep 19.
5 ¥ F3e (101)3 (002)He) EFE2 4
A A 9] ol2ez Y] 1Y fEAE Figd
(b)(d) 9] £A47ax 7|9 (Fig. 4(a))dl vls A
CIEEC AT L T2 I
dc}. olHe - F2F e FHE T2 T
& o]F7] wEd) 53 3W etae] R $4F

TE
=

THo A
Aze 0

g, 69 wae BA} $aAYT 69 shad sl
2dr)e) Bxh 4448 5 BE A5
SaATE JAHAT 44T o7|"oe] daEa
Jeho] 78 $EAE AZHE FAolH H=EA)7)
o Ao Q¥ 35w, =g Y77 ABA}
=qislo] AR Fo| Fag Ao Yz}

3.3. 7|8l RTA S A

FiRo 2Ry AZ o2H2 P 78 A
2 Gata} 2 At A fallEE FAle Ak
Bajel oa) Raso] WAL 9T BB He A
o] 917 WEo| A7le] Awo] wep oAk W 1 5
g S A8t &8 ARE 3§
Table 39 el e}, kAF FolAT EEAH(pKa=3.
7)ol oAEAH(pKa=48)3% = 2vH(pKa=10.
2)el w)sle] LajAo] ¢k3zdlg=d o|AL Ar}e
A3} 9% 7oz xsdHcl. EEA £Ldd A=
vy g3 go] FAE AR o8 &8 A
oM 79 T AP FEH A2 E4

n: it

XBX

Table 3. Solubility of Chitin and Ester Chitins in Or-
ganic Solvents

Chitin
Dimethyl formamide I
Dimethyl acetamide
Nitro methane
Propionic acid
Acetic acid
Formic acid
H,0
CH,COOH : H,0(7:3)
HCOOH : H,0(7:3)
HCOOH : H,0(3:7)

*I=Insoluble, W=Swelling and S=Soluble AC=acetyl
chitin, PC=propionyl chitin and BC=n-butyryl chitin
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