J. Korean Ind. Eng. Chem.,
Vol. 10, No. 4, June 1999, 599-602

stHlole{a M S ZHE Trifluoroacetyl Chitosan &

FedEa e, @ Hdr)ed -T‘
2

o M=

Aoyl

AR 5T et
4 269 49

Preparation of Trifluoroacetyl Chitosan Derivatives with Antiviral Activity

Chun-Ho Kim*, Cha-Gyun Shin, Kye-Sook Shin, and Tae-il Son'

Department of Biotechnology, Chung-Ang University, Ansung 456-756, Korea
*Biomaterials Research Center, Korea Institute of Science and Technology, Seoul 136-791, Korea
(Received March 22, 1999; accepted April 26, 1999)

2 ok Chitosan & oA S o] &8t AEAFAZ &
4 chitosan 23 1H FEAFCO)E A ]85 g Ay

olg]2 EE wlolH A ZAFEAd thdt Fxo FCOE 37}

’\}0}‘”‘:} upolg) 29| EAlE FCOE #7138t vo|gl2E ZdA7)

& ATE
ATEM, FCOZ

, A& 23 chitosan®] 8 oF7]9} triflucroacetic anhydride & ¥WSA1A M2 ¢ &
2 FT-IR, 'H NMR, °C NMR 2 “FCHINMR 5&

53 2JA FCOY it

QA F, BN Fol BASR e vpoldx DNASE 548 =

A71ekA] & dizTd wistd A7k FCO9 Fxel wl#st

o Ztadte, FCO7F wholex 24 amtd oz AARS AXgd 53, 1% FCOY Zd4doz AR AZoMe vojglxe BA7} hzFol

Hjste] 40%= A8t

Abstract: Chitosan was depolymerized by using nitrous acid. In order to synthesize new fluorinated chitosan oligomer(FCO) derivative, free amine
groups of resulting low molucular weight chitosan oligomers were reacted with trifluoroacetic anhydride. The structure changes in the samples
were confirmed by using FT-IR, 'H NMR, BC NMR and F{'H)NMR. Antiviral activity of FCO was studied by measuring DAN amounts of the
replicating viruses at 36 hr after the cells were infected with the viral solution containing FCO of various concentrations. The viral replications in
the cells infected with the viral solution containing FCO were proportionally decreased with the FCO does, compared to those of the control groups,
indicating that FCO efficiently inhibits viral infection. In particular, viral replication was decreased to 40% in the 1% FCO-treated cells.
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2.3. Fluorinated Chitosan Oligomergl M=

Chitosan 2 g& 10% %4t 8% 40 mLo] #43] &322 o
&, 150~160 mLe| Her&z A5t o] &9 chitosan?] o}
wolel s 2~39) 23#F trifluoroacetic anhydrideE 7}et%]
o ALA gFe WwAg ¥ AFFHIE 553 0L dee
< 7tst] AAA DT BRE JAAE olAE, deH2E F83 A
A oy, A2oA 7A¢t Azt FA9] ol xRk
chitosan B4 (018} FCO)E LUK Found: C, 4027; H,
587, O, 39.86; N, 4.49; F, 9.51).
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RAHMEHL KBr Pelletdiel 9314 JASCO IR-8108 A<M
BRFEE o] 83890, 9284 (Foss Heraeus Analysentechnik
GmbH)e 3 =ois AF&AdTHe Jzsdrh 'H NMR £
AEeA L JEOL GX-2702, BC-NMR(Brucker AM 300)& &7
22 TMS 2, “FCH)NMR(Varian VXR-500S)2 hexafluoroben-
zenes F7|F02 9o vz CDCLE AM&3tdt

2.4.2. 2R 5%

AREe EA4FS HPLCE =AY Column® Asahi Pack
GFA-30F & o] &3l o542 05%°] 24e34d(pH 40), &
EE0 T), %€ 05 mL/ming ZA8A Bgdon 4% 23
13e AA2dAe ddA AERY. TEANEEA Pullulan®
N-acetylchitooligo E&&& o] &g}
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Chitosan 2% 05 g& H&3le], o] A& 5% ZAHv/v)dl &8 A
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N/400 Zu]g325(PVSK) 902 HAdd og Ao
ol g =g T3gth24).
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Azd FCO HEAY upolt|27td AAgFHE vlolgls &9
o FCO €9& 37 HolA v Zel ZhA7]2 3643 Fol
A= Qe dloly& DNA%S FAH[21)8d Ak SV
40 vlolg}2 &3} FCO §4E 4o AART 200 mLo} FCOY
HAZ F=71 006, 01, 05 2 1.0%7} =uo, "lolglx ¥E& 10
m.oiZt HA st 30 mm plated] monolayer2 4343 wjokAE
(CV-1; African green monkey kidney cel)dl Fod3tgch 1417+
TS 37 CollA wigste] Aol HA 3 ¥, ZEL9L AAGD
AIAZ LNz ZAALE 284 AFsle ZdHA && vlo]
H2E A3 AASZ 15 mLe WLuR(10% CS-MEM)S 4
I 36AZE wgsgTh B6AZE Fol wiFE S AAGn 50
C/mL9] [3H]-thymidineE 31 200 mL2] MEM €44 30
B3 wjgste vlol2l~ DNAS EAEH. WA SEA LS A
A% 300 mL9 Hirt lysis 48 Foddlod AEE myszn
cell B3ES BtH22]. 75 mLo] 5 M NaClg #7teln & 42
F 4 TollA 5N BAE o, d48%d Hit 4592 23,
Hirt 45 9&e] A8t vlojg)2 DMAYL filter assay® A%
&k 20 mLe Hirt 459<¢ 1 mLY 4 M GuHCl(guanidine
hydrochloride) &%l Y3 ©|& glass filter(GFC, whatman)ol %
FAT g, 4 T L2 AHF ¥ filterZ AZSGE A2
filteres WA BAZ7](liquid scintillation counter, LSC) cocktail (4
g ppo, 0.1 g popop, 1 L toluene E&) o] W1 wAl% ¥& o
ARBAZ7Z FA3A 23]
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3.1. OfZLtoll o8t chitosan 2s{AME22e A= o g2

obFAE A oA Foj RIAMHEL Ao e
AP g g AA ZEE 97 Y8 Amiconite] UFeHE:
ol&3te] EAFEIIF F& ARAEY chitosanS DL 4 AN
o 299 7 o} FANEAPA B GolAdEwe Bl A
& Table 19 Yehith. AZ9 chitosan L& xnle] gopa el
3 9 FAFEEE LAEAES 0|88 AAAY[20] 93 A
3 dlad £ o Aoz vluy 3o e Helm glig) o
T chitosanol oFAAHE 7S S A7) obn) 7]z}
gofulicgt whgo] oM gEuelz RsHn 3 pyy
chitosan FABLES] FEATI} 12~1528 EALREI} 243
TGOl HFos Azdg

3.2. Fluorinated Chitosan Oligomer(FCO)2| &4
Chitosan #3&3d 3 A %o] 53009 fraction HE(LMC)3
trifluoroacetic anhydride®] W22 E4A3t® 82129 chitosan
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Table 1. The Deacetylation Degree and Molecular Weights of
Each Fractions of Partially Hydrolyzed Chitosan Separated by
UF Membrane

Used Membrane Filters | Deacetylation Mn* Mw/Mn
(Mw) degree(%)
YC05 (500 18 1200 1.18
YM1 (1000 25 1800 1.20
YM3  (3000) 32 3100 1.25
YMI0 (10000) 47 5300 152

* Measured by GPC (column: Asahi Pack GFA-30F, eluent: 2.5% Acetic
acid and 50 mL LiCl)
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Figure 1. Schemetic structure of fluorinated chitosan oligomer
derivative.
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23 F FCO-«] ?’“"ﬂ AL AR ZS chitosan(LMC)# FCO
9 IR 29E#HE Figure 291 Jehidch. LMCS IR 2HEY
(Figure 2 (@)22RE 1600 cm' £ Zopgsisz] o
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1000 cm” #29¢) C-F A%d 7198 47} M2o] B2HE 74
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Figure 2. IR spectra of (A) partially hydrolyzed chitosan and
(B) its fluorinated derivative.
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Figure 3. “C{'H)NMR spectrum of partially hydrolyzed chitosan.
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Figure 4. *C{'H)NMR spectrum of fluorinated chitosan deriva-
tive(FCO).

£ electron withdrawing groupg 7HXE CR:2 Q3|4 Hz}atg
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22 dojve 29 T BAAA 08 F< [3H]-thymidine o 2
Aeste] EAF7)7} 1589 SV40 ulolzl~ DNAS EAlsiz 1
Ao ZAE voldA DNAY %& tzT3) vustd 74y

J. Korean Ind. Eng. Chem,, Vol. 10, No. 4, 1999



45 - 4%

I T T T I

T
100 80 60 40 20 ppm

Figure 5. ®F{'"HINMR spectrum of fluorinated chitosan deriva-
tives(FCO).
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Figure 6. Antiviral activity of fluorinated chitosan derivative
(FCO).
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