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Scheme 1 Synthesis route of aryl/alkoxy substituted phthalocyanine derivatives
1: M=Zn, R=Ph; 2: M=2H, R=Ph; 3: M=Zn, R=CH;; 4: M=2H, R =CH;.

1.2.2 3-RAEGEZIF(Ta) 096k SHICER[13 ) IEG B, 7750 80% . JUR P& R (5
i, %): C76.73(76.35); H3.98(3.66); N 12.36(12.72). IR(KBr), Dmﬂx/cmfl; 2235(CN), 1245
(C—0—C); 'H NMR (DMSO), &: 7.81 ~7.84(m, 2H, Ar—H), 7.48 ~7.53 (1, 2H, Ar—H,
Ar'—H), 7.21 ~7.34(m, 4H, Av'—H); MS(ESI, CH,0H) , m/z; 221.2[M+H] *.
1.2.3 3-FAEGR_JF(Th) ek SBT3 TAB I, 7% 65% . JLRAMHTER (HRME,
% ). C68.72(68.35), H4.15(3.82), N17.38(17.71); 'H NMR(CDCL;), 6:7.65(t, 1H), 7.35(d,
1H), 7.25(d, 1H), 4.04(s, 3H) ; MS(ESI, CH,OH) , m/z; 159. 1[M +H] ".
1.2.4 BRERESHA~4)WEK  SHOCGR14] 7 EG M. o- TR RSP (1) 7750 28% . T
ZOMT AR (THEE, %) C71.46(71.08), H3.75(3.41), N 11.46(11.84). UV-Vis( CHCL,),
A,./nm(lge) . 328(4.44), 413(4.40), 645(4.48), 668(4.56), 710(4.97), 741(5.18). '"H NMR
(300 MHz, CD,Cl,), &8;: 6.87 ~7.78(m, 28H, ArH). MS(MALDI-TOF, CHCL, ), m/z: 944. 9 mono-
mer, (M+H) "], 1889.5[ dimer, (M +H) *].

a-PURSEIE TG RIS (2) 77N 25% . TR IR (HRAE, %) : € 76.56(76.18), H 4.26
(3.88), N12.35(12.69). UV-Vis(CHCl,), A,,/nm(lge) =329(4.75), 623(3.64), 656(4.57), 687
(5.06), 720(5.12). MS(MALDI-TOF, CHCl,), m/z; 883.2 [M+H]".

a-PU A IEBEIR S (3) 77 480 26% . JUR M MT 45 2R (IF 5 {E, % ): C 62.36(61.94), H 3.85
(3.47), N15.71(16.05). UV-Vis(CHCL;), A, /nm(lge): 318(4.65), 636(4.48), 675(4.54), 705
(5.15), 746(4.80). '"H NMR (300 MHz, CDCl,), 6. 4.03(s, 12H), 7.13 ~7.21(m, 4H), 8.01 ~
8.12(m, 4H), 9.08 ~9.16(m, 4H). MS(ESI, CH,0H) , m/z; 697.5 [M+H] ".

a-PU IO G R IR (4) 77N 23% . TR TR (THH, %) : C 68.46(68.13), H 4.48
(4.13), N 17.25(17.66). UV-Vis(CHCL,), A, /nm(lge): 313(4.55), 352(4.32), 627(4.18), 661
(4.34),692(4.84), 727(4.89). MS(ESI, CH,OH), m/z; 635.2[M+H] *.
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Fig.2 Absorption spectra of Pc 1 in CHCI, with Fig.3 Changes of absorption spectra of ZnPc 1 upon
increasing concentration(4.9 x10 77— addition of methanol to CHCl,
1.2 x10°° mol/L) Inset: A plot illustrating the change in ZnPc 1 absorption

at 741 nm versus increasing the concentration of methanol
concentration of Pc 1. in CHCl;.
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Inset: Relationship between the absorbance and the
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Scheme 2 The proposed mode of self- Fig.4 Changes of fluorescence emission spectra of ZnPc 1 in
aggregation CHCI, excited at 630 nm upon addition of methanol
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Fig.5 MALDI-TOF mass spectrum of ZnPc 1 Fig.6 MALDI-TOF mass spectrum of Pc 2
in CHCI, in CHCI,
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Studies on Aggregation Behavior of a-Oxygen-bearing
Substituted Phthalocyanines

HUANG Xin', ZHAO Fu-Qun', LI Zhong-Yu'”, ZHAO Peng', TANG Ying-Wu', ZHANG Fu-Shi'"

(1. Key Laboratory of Organic Photoelectronic and Molecular Engineering of Ministry of Education,
Department of Chemistry, Tsinghua University, Beijing 100084, China;
2. Department of Chemical Engineering, Jilin Institute of Chemical Technology, Jilin 132022, China)

Abstract  3-Phen/methoxyphthalonitrile was obtained via the reaction of 3-nitrophthalonitrile with phenol/
methanol under the catalysis of anhydrous potassium carbonate. a-Aryl/alkoxy substituted phthalocyanines
were synthesized by treating the corresponding substituted phthalonitriles in refluxing dimethylaminoethanol
with or without metal acetate and were fully characterized by UV-Vis, '"H NMR, MS spectra and elemental
analysis. It was found that a-oxygen-bearing substituted zinc phthalocyanines 1 and 3 can form J-type aggre-
gates easily in non-coordinating solvents. The MALDI-TOF MS for the samples of 1 prepared from chloroform
solutions gives the monomer and aggregate signals. The aggregates are broken up when a coordinating solvent
is added to the solution. A possible mechanism on the formation of this self-assembly was proposed, which it
was driven by the complementary coordination of the ether oxygen in the aryl/alk-oxy groups of one molecule to
the core Zn of another molecule of phthalocyanine.

Keywords «-Oxygen-bearing substituted phthalocyanine; J-aggregate; Zn—O self-coordination
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