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8 9f: Poly-8(1,4)- N-acetyl- D-glucosamine-2- 4¢3 chiting 4% NaOH &1} 10% HCl £
o}g olfate] A st Tosylation HRo| A= pyranose zelol didte] 1584]9] tosyl chlo-
ride (T) & o] 8£3l.2H tosylated chitin (7T-chitin)Z TEze] 12 4L X9 tosylation
AA BAFAT acetylation FAME 23 R g7 RS gloly] Hs FRRAE of
o] acetylationA]Zith o|@A) QolA ojMEsl®l T-chitino] ¢4 2l 3-(9-acridinyl-
amino)-5-(hydroxymethyl)aniline(AHMA )& =%A1# chitin-AHMAE s, FAE
IEA= FT-IR, 3C-NMR € ¢4 402 #1siyt.

ABSTRACT: Poly-£(1,4)- N-acetyl- D-glucosamine was purified by natural chitin of 4% NaOH
solution and 10% HCl solution. Tosylation was proceeded by tosyl chloride (T) of 15 mole
equivalent to pyranose ring. Tosylated chitin (T-chitin) was synthesized at the position of
primary alcohol on the polymer. Acetylation was also proceeded by acetic anhydride in order
to diminish the reactivity of the secondary alcohol of the synthesized T'-chitin. Chitin-3-(9-
acridinylamino)-5-(hydroxymethyl)aniline was synthesized from acetylated T~chitin intro-
ducing antitumor agent 3-(9-acridinylamino)-5-(hydroxymethyl)aniline. The synthesized
polymers were characterized by FT-IR, I3C-NMR, and elemental analysis.

Keywords: 3-(9-acridinyi-amino)-5-(hydroxymethylJaniline (AHMA), tosylated chitin, acetylat-
ed chitin, chitin-AHMA.
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Al o 217 A GGNA A3 poly-B(1.4)-
N-acetyl- D-glucosamine (chitin) & A A dA]
&3t Sigma. Co. HEF& AE3le oy 2 g7
# B3e AR Fox SWAe chiting o] &8
t}. Tosylation #AAA A4 p-toluenesulfonyl

chloride= Junsei Chemical Co. Ltd. A.C.S.
gradeE AAQHA o3 AAsA AMgdlg o,
acetylation®}3 A2} acetic anhydride¥> Junsei

Chemical. Co. Ltd. 1§ Al%F& A &R &x 2t
Z A3}, Zuj¢el  dimethylaminopyridine£
Janssen Chimica A &9 & 99% 2 AR &
I adjz AMEEtgn}. FT-IR AslExL Bomem
Ate] MB 100 MM £371& A4l KBr pel
let Ao} dglon, BC-NMR A#E™LS Bruker
500 MHz& o] &3t} Erba
EA 11087]71& A3t

Chitin2| Hxj. Chitin (Sigma. Co.)& 10% HCI
S F2o] 80 CT3llA 2413t stirringAlzl ¥
SHTE o183l T4l € A7 AlHai e,
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Wl e AR 2F5E JeixtE Ao
9] chiting A g}

Tosylated Chitine| &4, YA€ chitin 4 g& 48%
NaOH 80 mL &-9¢] ARA|7]) & Ao d5& 3
7heted Zekstoll A 3AIZE Bt wREAIA TUA A
g2 9E the 7)ol chloroform 160 mLe] <]
60 g2} tosyl chloride (=pyranose ig]d] thal 15
))& AA3] FIMAFIEA A FEstelA mul
SHHA 2417 Bt REAIATE ¥8 FRE B 59
oz wHRaL(oF 20 °C) WA 2412 o WRgA
Aot o]gA oA Te-chiting FHFE 54 2
R71A] A 23Rt o] AlgE HFHoE 200 mLe]
MeOH®} 200 mL29] ether® A|&3ld T, -chiting
EArt.

Acetylated T,-Chitin2} M. Al ¥ T,-chitin
05g< 20mL¢9 pyridine &l 3l A dimethyl-
amino pyridine 0.2 g¢] &u|& H7I% ¥ 2mLe
acetic anhydride ( =pyranocse iLg]d] tha] 284])
& A3 FsAZich muketEs 2447 B g
A7l F Aege] dREd B1 ojAE AR ¥ FF
o 200 mLe} EtOH 200 mL2 x}alf M) 38t

Chitin-AHMA 2| 1M, 4B 7] sldlA oldE
3%l T.-chitin 05g< 14 mL&e DMSOY] ¢A3)
£ajA17) & myuksiEA 12.6 mLel DMSOd <1
4.6 g9 AHMA (T-chitindl] thall 48H])& A A3
A1) ol 71§ FealelA 85 CE A3
A 2447 Fb REgAIZITH Ag F
200 mLe] acetone®} 200 mL<¢] ether2 3} A
A3t

£51M £X, Chitin®} A E tosylated chitin &
ol EdslE  T-chitine]l &34dg& A3yl A3
25 ml.9] o]£3ld DMSO, DMF, H,0,
THF, MeOH, acetic acid& z}Z} 20 mLA-& #3}

ol A&
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o 93 FYY A& 01gg 7 $olol Arlslel o
7 g DAY
Zn ¥ D

Tosyl ¥ Acetaldlsl Chitine] 2484, Chitin,
tosylated chitin & o}jM|€3}l¥® T-chitine] YA
A Ang Aelsle Table 19 vehligich 4
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Table 1. The Elemental Analysis Data of Chitin,
Tosylated Chitin, and Acetylated T-Chitin

theoretical values(%) experimental values(%)

samples SN
P C H N S C H N S mto
chitin® 4270 710 656 4333 670 665
I
oslated o oe s 407 479 4307 573 489 33 0677
chitin
acetylated
Tochioc 8% 522 378 4% 4154 610 542 314 0579

? (CgH,3NOg)g 77(CeH{ NOy)y, 23 - 1.5H;0.
8 4C15H,sNO;S)g 1(CoH;3NOg)p 39 - 3.0H,0.
“{Cy7H3 NOgS)g 56(C12H 7NO7)g 4, - 1.5H,0.

chitine] o] 2418 ANeIRom, LB e o
A olde 4 (DERE Ho 2AAE He4
A ANSLT dolel Qoo e T o) B
qez venia tew B

(A;xa) + (B;xb)
(AXa)+(Bxb)+ (18X ¢)

(%) = x 100 (1)

A7jellAl  As chitinge] oA EA%, Be
chitosan® 9] Wk x5, A& Adl ¥3E 94
o] Axte] i) B,-‘-:— Bl Ef‘é}ﬂ i 94 &
A2k 3, av AY -8, be BY &, 181 &
(A+ Bl tid 8 gablolth 98 4 (1)a®
B C:H:N¢ Zgul= o] &%(42.7:7.10:6.56)
9] A¥x(43.3:6.70:6.65)7} AEH <ozt HH
A dATE BHFT ). 2 Do EdEE
23% & Jeii ok C, H, N, S9of o g
T-chitin®] %o o} &X (44.0:4.92:4.07 :
4.79)9} YA (43.07 :5.73:4.89:332)8 77
4e 5 AR, oMEsE Te-chiting] A=
o] 2] (48.3 : 5.22 : 3.78 ; 4.32)%} HEx (475 :
6.10:5.42:3.14)8 2& F Ut o] AFjdA
AEx| Se FgFo] o|EA R} HA Y olfe
A G F7re] e xpy} pubE RoE nAHTh
a8]31 T.-chitin ¥ opE3slel T-chitine] S/N
ratio Ht) EAJu|E €)W A} chitin FARE
tosyl7]9] x|8lo] ztzt 67.7% 2 57.9% 7} =&
S Akt

T.-Chiting| FT-IR A" EZ. T-chitin?] FT-IR

A" EH M= chitine] F=EA7|d 3§ gury

Fol A21d A6z 19979 11€

ol #o]=z9} vlEje] tig loj=7} 3400 cm™ el A
9} 2952 cm'ollA] UbERskom | chiting] B4 Fojz
¢l amide [ ¥o]=7} 1669 cm o)A}, amide O H
o]z 1536 cm 1ol A, amide M Fo] =2+ 1363
em™'ol A el pyranose ilglell ¥ §4 o
o]z 1100-900 cm™? H:Loﬂ/‘i ol el Helas
vehdo 24 $4EUEE I F AR 53
tosyl chloride®] E%}P_i A3 M=ol YERd Fo]
2= 1598 cm ' A2} 816 cm'e| A tosyl chlo-
ride?] phenylene tzjol] ols] o]z} eSS
™, 1184 cm 'l tosyl chloride®] SO, A3l
98 B4 wojart vehd Ao g Mo} chitin FA}
£ tosyl717} =92 & ST

OMMIEIEIE] T.-Chitin2] FT-IR ABER, oly &
38 T.-chitin®] FT-IR A#EYeNE chiting]
EA4 nlo]Agel amide I, amide O % amide I
o)z} 1675, 1533, 1368 cm'ol A ztzh eyt
om, pyranose il 7|{1% FojaAE 1100-
900 em ol Al uElgtl. 28]3 tosyl chlorided]
phenylene iglof] & A o]z}t 807 cm™'}
1598 cm oA uEbdam,  tosyl-SO, o]z}
1182 cm'eoll Al vEhd Aoz Hot tosyl7]7t AF
g0l AT F UeH, o HEsE FAR
AME 1751 em™¢} 1200 em™ K29 Ho|mEe] O-
acetyl7]ol] ¢33t A28 plo]aZ M1 oly 3}
# Tchitine] oA &S AT

Chitin-AHMAZ2] FT-IR AMEZ, Chitin-AHMA
o] FT-IR AFEHAME tosyl7lol & 54 7o)
2191 1598 em ' 9} 816 et B2 4] mo)ze] FR
7} WA 2aE Aoz Hol tosyl7| 7} A#EAS
& A 4 Y, 1272cmtolA AfRe] JERG
dolzz ¢ & e e aEA FAeH
AHMA?2] Adoz 7]|9s}s ether Yoz &
Hrh 28y gel 3y} ehdd] Al A] g8 ez
Bol ofAx tosyl7|7} 4H3] AALA] FS FHew
golgth, AHMAS BH|E Z7H 70 sjdE A
oz A,

T~Chitin2] “C-NMR 2®E3. T-Chitinell of
3 YC-NMR ~®E# (Fig. 1)dlM& chitin FA}
%o 19 ghasl 29 gad H selart 984
ppm3} 52.5 ppmol| A ViEpston) 3 ghaol 5 v
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ppm 180 140
Figure 1. '’*C-NMR spectrum of Ts-chltm in DMSO.

2o i3 goja= 70.1 ppmolA 2 Fo|a=z e}
Srh. 4% B4l 69 B4E 71.6 ppm3 68.9 ppm
A vehd Ao @ Ho} pyrancse ilg]7t EA3HE
gold 4 A}, Tosyl chloride®] aromatic el
phenylene il whd TolmEo] 132-
125 ppm Aloloi A F81&HA vEbgko, tosyl-CH,
d 71918l Helm= 22.5 ppmel A, N-CO-CH,ol
7118k= ¥l 20.9 ppmoll A Uebgs, NH-CO
of 71A8= #ejaE: 169.2 ppmelAl UebdE el
& = A 9719 pyrancse e} 3W i
o 6W ©ad AFPH J=EA7] F oW R
tosyl chloride7} WHg-3le x| 8¥ AI7IE AT
T (UAT 6¥ Baol wojmrt FuAoez o
23 Aoz RHol 1x ¥:L7]9 tosyl chlorider}
o Wol ¥h&-3he & 5 UUrh

OIMIEIZtEl T.-Chitin2] 13C-NMR AH|EZ], o}4|
g3lel Tchitin®] ~#E3 (Fig. 2)9d4& chitin
o] pyranose 1g]2] BAEd 3 §A Fojago]
98.5, 52.6 ¥ 72.2-66.1 ppm A viEhd A&
Bolg o= o, tosyl chloride®] phenylene il
ol Y& glo]=z= 125-132 ppm FZoA Vel
tosyl-CH;ell 9%t #o]a= 22.6 ppmol| A YEhE A
o2 Hol tosyl7]7} ¥7IEHSIEE #HAE F AN
t}. 2@t} Techiting] "C-NMR ~#|eds} e
A& 169, 168 ppmdA NH-CO, OC-Od| 7]91%
dej=ze} 21.1, 20.7 ppmolA] N-CO-CH,, O-CO-
CHyell 7190 #o) 27} Bejxo] Yelgrt. ofe 3=
EA1717} olH”sle 2424 0C-09 OC-OCH;7]
o 71UEE AH2e Fol=rt Yeht Aoz opE
3} HUEE A

Chitin-AHMA 2| *C-NMR AHIEZ, Fig. 394

¢l
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Figure 2. '3C-NMR spectrum of acetylated T-chitin
in DMSO.
i

ppm 60 20
Figure 3. !3C-NMR spectrum of chitin-AHMA in
DMSO.

Ho®| = chitin-AHMAS] '3C-NMR A#E @A
chitin ZA}&9] BASY )3 Ho]aEL 2 5
= dbd 110-150 ppm 2| Ae] AHMAS] 7]
&= acridine dlo]aEo] FAA dehii o
, tosylzlell Digt Ho]aAEE o] FZIM Yehy
o s ¥ = oy 60 ppm FZ
CHz 0 Holad 7|dsh= MEg Ho)art et
ol ether Ajte 2 AT Y 2& wo|=27}

L}E}‘d Aoz AHMAY} 29188 Feig & At
T-Chitin 3¢ OMEIBIEl T-Chitine} BN &
A. Chiting} 4% T.-chitin ¥ oL T.--
chitin 0.1 g& Ztz}e] &0 DMSO, DMF, CHCl,,
MeOH, H,0, THF, acetic acid 20 mLe =< 3}
F Eot mbstE A @Edt Ao Table 29} o]
Epsich o] HollA B vie} go] gHEl9 chitind
AATEA FHRTHE FAEY0] Hon AP
ARYFZE 77 qEd 2ol B&=olop 3t Ay
Ae PEER Yokon, o] AEE tosylationA|
7 Tchitin®} o "IN 7 T~chitin®] &34 &
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Table 2. The Solubility Test of Chitin, Tosylated
Chitin, and Acetylated 7,-Chitin in Various Sol-

vents

) solvents
sampies n
DMSO DMF CHCl, MeOH H,O THF ageizc
C]
chitm - - - = - - %
Tochitn + + + - - o+ _
acetylated
+ - - o+
T -chitin A +

DMSO : dimethylsulfoxide, DMF : N, M-dimethylformamide,
THF : tetrahydrofuran, + : soluble, + : swelled or partially solu-
ble, — : insoluble.

538 2 frlgulde galXe] gl Aas) ¥
@719 =lez Qs DMSOs$t DMFe| fa8j4e
vebdon CHCL 9 THFO= #eEs dAae U
Ehd o2 Hol FARd =99 tosylzle] Qg
2 nggt.

2 2

Poly-8(1,4)- N-acetyl- D-glucosamine (chitin )&
4% NaOH &ojoz gow 9 gzt sl 3
AT F YA Fe 2 HE tosyl chloride (7,) 2
g A7t Tchiting 43P, T42Ae
718l olMlEsle T.-chiting sty wo
chitind] &4 9k AHMAE =UAA chitin-
AHMAE sl zdztel dAldAM RAA e
AP F 9284, FT-IR ¢ C-NMR& o) &3}
BHEAEE AT £ 7180 2 ILuelMe]
434 E 345 dey ge 2L Uk

1. Poly-8(1,4)- N-acetyl- D-glucosamine?] %
Abgoll tosyl7]& EQJA1Z) Ty-chitin 9 o4 E3ie
T-chitin $& f714vj¢l DMSO DMFoll& &
AEe AT & 221, CHCLS THFY = swell-
ing=| At} 28y MeOH, 2424 9 Ed|= 43
52 gstrt.

2. Chitin FAlEe] 12 ¢3&7]9) tosyl7]& &=
Y3k= HHAA S/N ratiod] s Hoh 67.9% 7}
1z} &2-g27)9 tosylation® Roz Y28 Az
¢ F Ao, opA-SE T-chiting] "“C-NMR
2¥EGAA 3¥ @i 23 ;LY =4i¥

#2|0] A219 63 19974 119

O-acetyl7]2] wjo]=7} 177 ppm# 20 ppm H2d)
Al EelElo] Uehd Aoz nel 3W B4 |9 o}
AEstgdg Y & AUt

3. Chitin-AHMA 9] $AA 60 ppm FZoA
ether2go 2 7|UHE Fojast Hzo] Yehd A
22 Ho} chitin FAlEd AHMAZ} E%ig€ &9
g Ao Mg ofokg Ea fEA 2
L =

g2 1 F 3
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