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Abstract

The synthesis and characterization of new functionalized phthalocyanines with directly appended
sugar chains are described. These phthalocyanine compounds (Pcs) contain four deprotected sugar
chains, and there is no metal in the center (free base). The synthesis of Pcs was carried out in three
stages, and the formation of Pcs was confirmed by MALDI-MS, IR, and UV—Vis measurements. The
design strategy of the Pcs contributes to the development of phthalocyanine-based cancer
photodynamic therapy (PDT) using dicyano derivatives with sugar chains synthesized by a
substitution reaction. MALDI-MS spectra of Pcs measured in the negative mode also confirmed the
formation of phthalocyanines with four deprotected sugar chains, and UV-Vis measurements

revealed the Soret and Q bands of the phthalocyanine skeleton.
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SIGDBHEIT Lighro oo, MR D K.COs %
HWTERZIT- T,

FThbb, L7 100mL 7 A7 T A2
O-isopropylidene-a-D-glucofuranose 1 g % dry DMF 15 mL (Z
YA L. Tetrachlorophthalonitrile 1.02 g, K.COs 0.53 g # /Il
AN FOERT 1 A HHR R AR KEZ A TAHil L
5 BT fE S % Hexane & Ethyl acetate 75 20:1 OB T
AT L a~ NTTT7 —CRER, B L, BRI 2
%0.755g (B, PEE :40%) =15372[5].

ETH/ONTAERWE ., XA T 4 7F— KO ESI-MS ]
LRGSR, FRRRELEL 488.0 mz IZHF LT, CIAMHinL 72
523.0 m/z BE BT,

F72. PC-NMR HIEDORER, 26.5,26.4,26.0,25.2 ppm (Z
T2 h= FDOAFIVEDRFRFDS 4 A, 66.1 ppm (2 A T
L2 DIRFIRT.79.9ppm I A F 2 DERFEF T, 104.8, 85.4,
80.9, 71.9 ppm (ZHEE#E D RSB F 25 4 A, 108.4, 108.3 ppm

. 1,2:5,6-Di-

-21 -



http://bigjohn.ce.fukui-nct.ac.jp/journal/

3T ) HEORBRADR 2 K, 1539, 136.3, 1344, 132.4,
116.9,113.6,112.9, 111.7 ppm TP B, T b= FD
4 MIRFIFTN 8 AB S iz, LA EORHTHERIZ LY
HIORIERAE 2 OERM RS Sivlz, E7z, PC-NMR #l
EOREREVETOMBEBREERE G Z ERHALNL R
D ZORMKIII T L a~ N ITT7 4 —I2CHEET S
ZEBRREETH ST,

BT A5 DAVIZHIEER 2 &2 FHW T Pe2-P DA AT -
Tro WLHERL72100 mL A7 T 2212, BiBRE20.30 g %
dry PrOH 20 mL (2357 L, Mg(OMe): 1.62mL (5 eq., 8 wt%
inMeOH)Z N %, 1 AINBGER SWEic, RIntk, ZA#KE
TNZ T 30 SR, ZREK T L, A % 0.381 g (i
B, IR 31 %) 572 (K8) .

‘\‘ro HD OH

5, w%? L fé»éi
Hﬁo A H

’h
uﬁ;%*i:g ;ﬁﬁﬁé;
¢t Cl
00\ C!DO 0. O OH
7, .
H

~§
Pc2-P Pc2

8  Pc2-P & Pc2 DS

S ONTAFHE . MALDI-TOF-MS #IE % L7-f#,
HERE RO 19832 m/z IZxF LT, 7'm hAk L7z 1984.1
m/z DGO Z LD, Pe2-P DARMHERS ST,

F 72 IR PIE L7ZFESE, 2985 cm! 12 C-H F5A O HFIES)
DU, 1619 cm 2 C=N f*/\GMEEﬁ'ﬁﬂE@WEZHXﬁ iR =
Niz. SHIT, UV-vis flIE (B : CHCL) % L7ofR,
TE a7 = BRI R — 2 Th D, Y — L
H O E— 2 73367 nm 1T, Q H DY E'— 27 7% 641 nm,
704 nm [ZEMI S N7z, DLEOTRERICE Y. BRI
WEEATD Pe2-P DAERDIHER ST,

2.2 Pcl-P & & U Pc2-P iR & % Pcl, Pc2 @
B

BT, 55 07= Pel-P OBR#EIC L D Pel DA%
1T-o7= (K9) .

OH

cl CI
cl CI
% c:
al Trlﬂuoroaccnc Acid
o

CHC13 ~N HN \
r.t. over night O A
0
Q S

Cl
Cl
0 o )Y
o Pel-P

o

H H Pcl
,_7/
9 Pcl-P ORHED A AL
FEERITFMRE L2 50 mL A7 7 A 2iZ, Pel-P 0.05 g,

CHCl: 4 mL, Trifluoroacetic Acid 1 mL Z /%, =R TI1 H
HRE, fdhE CHCLTAM Lzt BEZei L, Bifk#
L7z Pel %87, [FEIX, IRBPIE, UV-vis A7 b
ETIT o T, MEMREZ LU TITRT,

o AR IR JIE L2fER (K10) | 3239 cm!
|2 O-H #& & O MHEIRE OWIL, 1661 cm™ |2 C=N #&4& D
HERBEI OWIN A R T X 72,

& 51, UV-vis JIlE (AL : DMSO) % L7-fE5, Mk
Y —LVHEOE— 7 3B O Y — 7 L BRSO T
BTERDPSTZN, QHFORINE —Z A 571 nm, 659 nm
B S vz,

wKBIC, 720y T = OERMETLIRETH D,
&-ffi Matrix (CHCA, DT, BQ) % T Positive £E— R C
MALDI-TOF-MS & %217 > 7e 23 BlfRF#E L7z Pc D 7 F
NWETERTHZENTE R -T2, £ 2T, WIESE K
F L7245 5, Negative T— R TOHIEIZEH L, Matrix (2
3-AQX°SA & VT MALDI-TOF-MS I E%& L7 & Z A,
WO Matrix W 256 B BiRE L7 Pc DY 7))L
R T & Iz, v 7T HERR S 72 Matrix (12 3-
AQ ZRWEREZ T (K1) . BIEHERIL, HE R
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