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Influence of Methyl Substitution on Chromogenic Reaction
of Copper and Tetraphenylporphyrin
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Abstract: The chromogenic reaction and composition of copper(Il) and tetraphenylporphyrin  (TPPH,), tetra(m-
methylphenyl)porphyrin (TMPPH,), and tetra(3,4-dimethylphenyl)porphyrin (TDMPPH,) complexes were studied
through a series of conditional experiments and comparison to explore methyl effects on structure and property of
TPPH,, where the coloration of copper(I) and TPPH, was taken for reference, the composition was determined
with mole ratio method and continuous variation method. Experimental results show that complexes maximum
absorption peaks are all in 416 nm; composition of TPPCu, TMPPCu and TDMPPCu is 1:1, 2:1 and 2:1  (%phyrin’
Neper) Tespectively, under optimal chromogenic reaction conditions of solution pH 8, 9 and 7, heating for 20, 20
and 25 min with water bath at 100 “C. Therefore substitution of meta-methyl and 3,4-dimethyl for tetraphenylpor-
phyrin has no influence on the A,,, of B absorption peak (Soret), but it shows significant influence on composition

of porphyrin copper complexes.
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Fig.3 Effect of water bath temperature on coloration

HE 3 a[ %0, £ 100 CHT, TPPCu  TMPPCu #l
TDMPPCu WM EE B K, Ktk TPPH,  TMPPH, F1
TDMPPH, 5 Cu(ll) & & 19 5 4 7K ¥ 5 B ¥ 8 #%
100 °C,

i & 3 "], TPPH, 5 Cu(IDY & (8 7E AR T 90
CHHARE | 5 T 90 CH R i % ; 5 TPPH, M IL
TMPPH, #1 TDMPPH, 5 Cu(ID ) & €4 0 3¢ &) 17
S S I S o DSl o< O A B o e e IV
i, b bk BE A B A G L s B R R OK R AR,
e o7 &8 S N oy T kAT,



940 Jx Hl fk

C R %28 %

2.4 fnFRE A X R R B R0

TR s TR) P 1 R A € B N A B R EE T
A 5] X TPPH,  TMPPH, Al TDMPPH, 5 Cu(ID#Y
SN R R 45 SR LA 4,

—u— TPPCu

0.8 —e— TDMPPCu
—A— TMPPCu
0.6 1 1 L L L
10 15 20 25 30 35

Heating time / min
Pl 4 A 1) X 5 R 1 5
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