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Effect of Different Synthetic Methods on Constitutes and Distribution of Phthalocyanines
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Abstract:
from the bulky precursor (2, 2, 4-trimethyl-3-pentoxy)phthalonitrile with different methods. Constitutes and isomer
distribution of these complex were analyzed by HPLC, UV-Vis, 'H NMR. The effect of the synthetic method on

constitutes and product distribution was discussed.

Tetraalkyloxysubstituted metal-free phthalocyanine and phthalocyaninatopalladium(Il) were synthesized
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Fig.1  Four structural isomers of tetrasubstituted phthalocyanines
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Fig.2 HPLC chromatograms of compounds synthesized
Column: Kromasil C18 (4.6 x 250 mm); Moblie phase:
CH;OH:THF=79:21(V/V); Flow rate=1.0 mL-min™;
Detector: PAD, A=696 nm.
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Table 1 Yields and elemental analysis data of compounds synthesized

Elemental analysis (cacul.) / %

Method Yield " N
1 0.366 0 g (9.1%) 74.82(74.82) 8.07(8.04) 10.78(10.91)
| 0.032 9 g (1.5%) — —
] 0.175 0 g (81.4%) 69.76(67.91) 7.42(7.12) 9.59(9.90)
v 0.224 0 g (10.3%) 70.07(67.91) 7.86(7.12) 9.16(9.90)
A% 0.560 1 g (46.3%) 67.67(67.91) 7.59(7.12) 9.43(9.90)
Vi 0.784 1 g (18.4%) 68.95(67.91) 7.63(7.12) 9.00(9.90)
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Fig.3 Electronic absorption spectra of different

components in HPLC chromatograms
tl (34 min; 669.6 nm, 731.5 nm); t2 (57 min; 698.4 nm);
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Table 2 'H NMR data of compounds synthesized
No. Ha Hb He H1 H2 H(inner)
| 9.70 8.16 7.64 4.76(s) 2.59(s) ~0.34(s)
(d, 3J=7.0 Hz) (t, JJ=7.5 Hy) (d, J=8.0 Hz)
if 9.68 8.15 7.63 4.75(s) 2.58(s) ~0.34(s)
(d, 3J=7.0 Hz) (t, }J=7.5 Hz) (d, 3J=8.0 Hz)
I 9.70~9.66(dd) 8.18~8.12(d1)  7.65~7.61(1) 4.78(s) 2.59(s) ~0.34(s)
I\ 9.76~9.60(m), 8.24~8.06(m),  7.78~7.57(m) 4.78(s, split) 2.59(s, split), ~0.34(s)
9.52~9.42(br) 8.04~7.93(br) 4.22~4.07(by) 2.68~2.52(br)
A4 9.72~9.62(br) 8.20~8.07(br), 7.78~7.67(br) 4.80~4.70(br) 2.92~2.82(br)
9.52~9.42(br) 8.06~7.93(br)  7.66~7.58(br) 4.22~4.10(br) 2.67~2.40(br)
Vi 9.72~9.60(br), 8.18~8.06(br),  7.73~7.67(b) 4.82~4.70(by), 2.90~2.82(br),
9.52~9.43(br) 8.05~7.93(br)  7.66~7.58(br) 4.22~4.10(by) 2.68~2.40(br)

500 MHz, [Dg] benzene ¢=3.4~3.8 mg-mL™".

J— o o e i e [

Tikal ] ik fi) HAk 73

4 Ik T-V=# g 55 50 'H NMR
Fig4 'H NMR spectra of compounds (I ~VI) (resonance

range of the aromatic protons)

TR LA B IR RN, 05 R L T
Ha Hb 1 He W15 5 BAERY , Won iy = 40 I
HA I Ha i 5 5o 7 F 5 iK 3%, Hb #il He
AT DU H A 245 Bl LLIX 4y, 5 B o P U Bk 75
MR A S0 8 2 1A 2 MK 516 A
AN VA E A L DB 7 5 T (= VAN o S VA R
XiF 5 3 19 Hb Al He AH B 53T 11 5 47 T 4 XK 3% 1
Ha FH T

TaEEE (L, )N E 55 BB
—0.34 ppm, 75 & Jii T Ha Hb #l He H T HHARE A 1E
I, 53 51 53 %4 Ry S I (double-d ) | = 5 I (triplet-t
) FIALEE 14 (double-d #Y)

EE A A= B 'H NMR 3% 5 0 4 Js 1k
WAL, 7£-0.34 ppm bt BT JC 4 JE BA
WA LM H 5%, X5 HPLC 7 Fr 4 R 2 — 3
1, BRIk JC 4 e R RTRRE 48 TR S0

Hy At 3 Bl Ry AR B P WA = 3 Fh A A
SRR GY, RS ERFHERSH I 6 4
YRS, 27 DL E AR B AR (Ch) S
HEHA 3 7 15 9 55 45 it F Ha Hb F1 He {55 AJ
YA KA o —21 5 C, AR, BR Cy 56, P



%7 W

VFF5 B AN [R5 16 X T TE A 00 2 1843 A7 1) 52 T

- 1013 -

ot o] BE B S R AR Co, A G AT — X HOAQ I 2 AR 40
19 GIARIEAL T AR SR AL I, 05 & B F He M2 H2
Je L R R T v, R B RN M 5 L6 (R
oA 0E A% K 75 10 B 3 s Ha (Hb e HI JWAHRS C,,
(AR WALE 2N
25 FHHESHEREYENEXE

SR AN TR 7 325 BT 45 IR PR R e S 4 I BB AR K5
L FCAETC A W B 4 RS S A PR A B AN TR], ax qud
P ] IR BE 5 008 RS o A B9l BEATLEE N L
fitt

G

or ¥ or G
@C’N o @L.:N
4N c=N

[EN]

OR op
&y
M
S

(2)

1
RO — - L

R
[T —— - R
“ i
N -
A
5

b prid, PR A DBU fEfbint, 915
B — C, Z5H SRR, PR 7 vk 1 ) 2 A
HAFTERE AL 1, FrLAE AR RERELAN & 5 fr
TR HIA ROILBE RIS SEJ2 Li A e 48 B B 1
(OR")5% DBU Ay o1 42 52 PR fiff B2 J o S B ) 85
T8RS ot SR B B O A R AR AR R
R I A R 18 R -3 S W W e ) 4R (2014, v ]
A (2) 155 (1) )= W A2 8 (3) i TD 4 (3) i) A4 AT g sl ok
mE 5 Fra A& 2 e O AR SR e A 2,

QOR QUR
R nd g or OR A owe
%

N
M-

iy RO
w3
i i

y
b
Mo

Qrm Qm«:
Of A ok ey

NN
N S N N

N N

NN MNeNon
1{06 Ro;E 5

Bk 15 A DU AE T BT I

Fig.5 Formation of phthalocyanine in organic bases
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Fig.6  Formation of metal phthalocyanine by template reaction
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