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Synthesis Rules of meso-Porphyrins Substituted by Phenyl and 4-Pyridyl Groups ZHAO Wen-bo LU Pei=ian DENG Ya-u
QIN Hui-an" ( College Chemistry and Chemical Engineering Zhengzhou Normal University Zhengzhou 450044 China) Huaxue
Shiji 2018 40(5) 487~490

Abstract: In this work six kinds of porphyrins were synthesized by using benzaldehyde 4-pyridinecarboxaldehyde and pyrrole as
raw materials.It is discussed about the synthesis regulation of meso-phenyl-4-pyridyl substituted porphyrins. Mainly related to the
kinds of solvent the concentration of reactants reaction time the amount of oxidant and the proportion of raw materials. Under the
condition of 70 mL of acetic acid and propionic acid mixed solvent ( volume ratio of 1:1) 10 mL of nitrobenzene reaction temper—
ature of 110 “C reactant concentration of 0. 2 mol/L and reaction time of 1.5 h the total yield of porphyrin was between 23. 4%
and 31. 2% when the ratio of benzaldehyde to 4-pyridinecarboxaldehyde was between 1:7 and 7:1.When the ratio of benzaldehyde
to 4-pyridinecarboxaldehyde is 1:7 the highest selectivity of 5H 4-pyridyl) 40 15 20-riphenylporphyrin and 5 10-bis ( 4-pyri—
dyl) 45 20-diphenylporphyrin was 24% and 15% respectively. When the ratio of benzaldehyde to 4-pyridinecarboxaldehyde was
7:1 the highest selectivity of 5 15-bis ( 4-pyridyl) 10 20-diphenylporphyrin and 5 10 15-ris ( 4-pyridyl) 20 phenylporphyrin
was 25% and 31% respectivity.
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“4- N
1
1.1
2695 ( 2998PDA
Waters ) ; Agela MP200

( ) AV
400M ( )
T6 - (

) ; PELR64912C
( )
1.2 -
\ N 250
mL 70 mL 10 mL
o 4-
( 0.02 mol) 10 mL
0. 02 mol 10 mL
25 mL
10 min
1.5 h,
o 14 ) ) = 60:40
6

(P1): UVVis( CH,CL) A,
nm: 418 517 549 591 647. 'HNMR ( CDCL, 400
MHz) &:8.81(s 8H ):8.21(d 8H 2 6-

):7.73(m 12H 3 4 5- );-2.77(s 2H
N—H) .
54 4- ) -10 15 20- (P2):

UV-Vis( CH,Cl,) A,, nm: 415 515 550 590
645. '"HNMR ( CDCl, 400 MHz) &:9.03(m 2H

35-  );8.90~8.80(m 8H ):8.22(m

6H 2 6- );8.17(m 2H 2 6- );7.75~

7.80(m 9H 3 4 5- );-2.80(s 2H N—H) ,
5 10— (4- ) -15 20-

(P3): UV-Vis( CH,Cl,) A, nm: 417 514 548

max

593 646. 'HNMR ( CDCl, 400 MHz) &:9.06(d

4H 3 5- ):8.93~8.81(m 8H ):8.23
(d 4H 2 6= );8.18(d 4H 2 6- );
7.82~7.78(m 6H 3 4 5-  );-2.80(s 2H
N—H) .

5 15— (4- ) -10 20-

(P4) : UVVis( CH,Cl,) A, nm:417 514 548
585 643, 'HNMR ( CDCl, 400 MHz) &:9.05(d
4H 3 5-  ):8.92~8.82(m 8H ):8.21
(d 4H 2 6= ):8.18(d 4H 2 6- );
7.82~7.73(m 6H 3 4 5- );-2.82(s 2H
N—H) .

510 15- (4- ) 20 (P5):
UV-Vis( CH,ClL,) A, nm: 417 511 548 582
647. '"HNMR ( CDCl, 400 MHz) &:9.07(d 6H
35-  ):;8.93~8.83(m 8H ):8.22(d
2H2 6- );8.17(d 6H 2 6-  );7.85~
7.75(m 3H 3 4 5 );-2.86(s 2H N—H) .

(4- ) ( P6) : UV-Vis( CH,CL,)
A, nm: 415 510 548 585 645. 'HNMR
(CDCl, 400 MHz) &:9.06(d 8H 3 5- );
8.87(s 8H );8.16(d 8H 2 6- );

~2.88(s 2H N—H) .

P1 P2 P3 P4 P5 P6
A C N N N N N
B C C N C N N
C C C C N N N
D C C C C C N

Synthetic route of meso-substituted porphyrin by

phenyl and pyridyl

2
2.1
0. 01 mol ~0. 01 mol 4-
0. 02 mol 10 mL
Y 1
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1
Tab.1 Effects of solvent on the yield and

selective of porphyrins

/ / 1%
C % Pl P2 P3 P4 P5 P6

80.7 3.4 21 15 14 16 14 20
101 0 o 0 0 O 0 O
136.2 2.2 23 13 14 18 16 18

140 2.3 24 14 13 16 16 17 L. ;2.
78 0 o 0 0O 0 0 O 1
82 0 0 0 0 O 0 O Fig.1 Effects of reactant concentration on the yield and
118 161 35 12 6 6 9 132 selective of porphyrins
141 20.3 40 13 4 6 7 30 2.3
163.5 14.5 60 8 4 3 8 17 :
186 12.8 72 4 3 4 12 70 mL (W ) < W( )y=1:1) .10
/ 110 25.7 30 13 10 14 13 20 mL ~ 110 °C., 0.2
/ 110 23.4 32 13 11 11 14 19 mol /L
/ 110 22.7 35 13 7 11 13 21
1:1. 2
! 1.5h ;
¢ 1.5 h.
6 o
/ 25.7%
. 1 ;2.
2.2 2

Fig.2 Effects of reaction time on the yield and

selective of porphyrins

. 70mL  (V( ) )=1:1).0 =4

mL N 110 C

0.2 mol/L L2
3
Fig.3 Effects of nitrobenzene amount on the yield and

selective of porphyrins

0.2 mol/L,
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7:1 31.2 57 24 15 4 — —
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24% P3 15%;
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