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Scheme 1 Synthesis route of the porphyrin-nicotinic acid binary compounds
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I (HfENTHLES /77 ) 5 Shimadzu UV-240 $540-1] WA G REETE. PEIMRZEDE 7E CHI660A L fb2% T
YEuG EEAT, SR = Al B A, DL CHLCL, Wi, TBAP S RFHLAR BT, DL Pe BLAR O TAE LA,
Ag*/AgHI M HZ L HIE (0. 01 mol/L AgNO, +0. 1 mol/L TBAP Wy Z IR ) , Pt 22 e Wi Mk B Ha bt
RS HT ] Ar B4R 10 min, SEEITEER R T 4T, 935 0.1 V/min.

MNBRRFE AR B2 >4 10 > mol/L, TBAP #REE K 0. 1 mol/L. VU T w5 S M4k ( TBAP) $ 3SCHR [ 51 )5 sl
#Iralifth. ¥ CH,CL (A, R Z0) #SCHk [ 6] Jrikalidba (. 1RART SE IR opkik . 5-(4-3-IRNE IR
3£)-10,15,20-(4-H A FEAIL) nhobk (1a) | 5-(4-3-TPF A FEAEL)-10,15,20- = FLAPok (1b) A1 5-(4,
3-IRNEIEARIL)-10,15,20-(4-FAEIE) IR (L) $5 SCHR[ 7,8 ] kA R, SE96 At F ) H e iR 1 R 43
Mrag.
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1.2.1 JEERA AR BURRR2 ¢ % T 20 mL #UKH, WA EAHER (1 mol/L) ¥ pH 8 ~9, H
KIRZET. FTAHEIR AN AN E#E— Db 3 4 T 1 — 2P .

1.2.2 WE Mk Z i RN A 2a—2c AR TERA FIRAREEE 1Y 100 mL BIRLHEHHTA 40 mg
HHRR AN 100 mg VACHRIRREE (FbS4 1) , FFMA DMF 20 mL, FH 75 CoKE SRR B, IR Z
BT i 2 i A, o SO JEAS 58 A5 I I, Y22, A 60 mL f RN & EKE=pdr iy, vk, 539
FHZEMRACRI F B, T, B S LA AL Oy SH AR, A7 WU A TR E M 4 B8, RS — 218
i, BRI, HEDT-HEEE 2 5, RS2 ik 69 2.
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Table 1 Mass spectra, elemental analysis and UV-Vis spectra data(nm)“ of compounds 2a—2c¢

Compd. UV-Vis spectrum MSb Elemental analysis® (% , Calcd. ) . p. /C Yield(% )
Soret band (10 72 &) Q band(10 3 &) m/z C H N

2a 425(428.0) 520(25.3), 555(18.6) 884.5 75.99 5.14 7.91 >300 95
595(11.2), 650(13.2) (884.0) (76.09)  (5.13) (7.92)

2b 420(448.0) 515(31.6), 550(17.8) 794.5 80. 09 4.98 8.80 >300 90
590(13.2), 650(11.9) (793.9) (80.18) (4.95) (8.82)

2c 420(542.0) 515(29.0), 550(16.4), 897.6 70.59 4.08 7.77 >300 88
590(12.2), 650(10.9) (897.2) (70.95) (4.04) (7.81)

a. CHCI; as solvents; b. theoretical values are given in parentheses.
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Table 2 Data of IR and '"H NMR spectra of compounds 2a—2c

Compd. IR, #/em ™! NMR, &, (CDCl;)

2a 3323, 2922, 2852, 1720, 1608, 1570, -2.76(s, 2H, NH), 2.47—2.534(m, 2H, CH,), 4. 10(s, 6H, CH;) , 4. 16(s, 3H,
1508, 1468, 1442, 1404, 1350, 1286, CH,), 4.43—4.46(1, 2H, CO,CH,), 4.74—4.77 (1, 2H, OCH, ), 7.28—7.30(d,
1246, 1176, 1076, 1034, 987, 966, 8H, Ar-3,5-H), 7.44—7.46 (m, 1H, Py-5-H), 8.12—8.13(d, 8H, Ar2,6-H),
843, 802, 739, 706 8.39—8.52(d, 2H, Py4,6-H), 8.82—8.86(d, 8H, 8-H), 9.34(s, 1H, Py2-H)

2b 3323, 2918, 2848, 1720, 1606, 1560, -2.76(s, 2H, NH), 2.46—2.50(m, 2H, CH, ), 4.42—4.45 (t, 2H, OCOCH, ),
1508, 1471, 1442, 1400, 1350, 1286, 4.74—4.76(t, 2H, OCH,), 7.27—7.29(d, 2H, Ar0-3,5-H), 7.42—7.44(m, 1H,
1244, 1176, 1076, 1026, 991, 966, py-5-H), 7.73—7.78(m, 9H, Ar-3,4,5-H), 8. 11—8.22(d, 8H, Ar-2,6-H) , 8.38—
800, 738, 702 8.60(d, 2H, Py4,6-H), 8.81—8.87(d, 8H, B-H), 9.33(s, 1H, Py-2-H)

2¢ 3319, 2922, 2852, 1724, 1608, 1562, -2.84(s, 2H, NH), 2.47—2.55(m, 2H, CH, ), 4.44—4.46 (1, 2H, CO,CH, ),
1508, 1470, 1442, 1394, 1348, 1282, 4.74—4.77(1, 2H, OCH,), 7.30—7.31(d, 2H, Ar0-3,5-H), 7.44—7.46(d, 1H,
1242, 1176, 1092, 1018, 987, 966, Ppy-5-H), 7.74—7.76(d, 6H, Ar3, 5-H), 8.10—S8.14(d, 8H, Ar-2,6-H), 8.39—
845, 800, 735, 706, 499 8.55(d, 2H, Py4,6-H) , 8.81—8.90(d, 8H, B-H), 9.34(s, 1H, Py-2-H)
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AN BRI 2E 0T RS 5 X TFAEA Y 2a, 8 4. 10 Fil4. 16 Ab BN AR L BRIk 20 % T
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H,P’" +e=—H,P", E, = +0.806V (1)
H,P* +e=—=H,P, E,,=+0.638V (2)
H,P +e=——=H,P E,=-1.526V (3)
H,P™ +e—H,P"", E,,=-1.858YV (4)
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Feg 3 AN B A 9 8 AL 3 D2 I FL o7 mT LA 3] , Fig.1 Cyclic voltammograms of the compounds 2a—2c¢
5461 2b ML, (LG 2a 19 E AR I 3 HL A7 (1)—(4) are the reaction (1)—(4).




No. 3 BEAF . WM TS AR FAER B AR 405

B i s, AE Y 20 BSEALIE I I L AL IE AP AR B 3k 0 B 24 2R 3R A IBOFC R 2 45 vl 1
(CH,0) i, MhMRERAG L T BEIE R, T AR ) R LT, IR D P, T 924830 b A U2
JEWHL T EE(CL) I, RHRERAY L 72 BN, AT HLAS R A 21, RIVEE 2 5 B .

Table 3 Half wave potentials E,,,/V(vs. Ag*/Ag) calculated in cyclic voltammetry studies

Compd. 0, 0, R, R, 0,-R,; R,-R,
2a 0.806(0.857 ") 0. 638 -1.526 —-1.858 2. 164 0.322
2b 1.030" 0.778 -1.509 -1.856 2.237 0. 347
2c 0.987 " 0. 799 —1.452 -1.768 2.251 0.316

# Value given is E; O, O, are the half wave potentials of the first and second oxidation, respectively; R;, R, are the half wave potentials

of the first and second reduction, respectively.
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Synthesis, Characterization and Electrochemical Properties of
Porphyrin-nicotinic Acid Binary Compounds

CHENG Xiu-Li, CHEN Zheng-Xia, SUN Er-Jun, SHI Yu-Hua®, SHI Tong-Shun "
(Colleget of Chemistry, Jilin University, Changchun 130023, China)

Abstract Three porphyrin-nicotinic acid binary compounds were prepared by the nucleophilic substitution re-
action of 5-[ (4-bromopropyloxy ) phenyl ]-10,15,20-triphenylporphyrin, 5-[ (4-bromopropyloxy ) phenyl ]-10,
15,20-tri (4-methoxyphenyl ) porphyrin, and (4-bromopropyloxy ) phenyl ]-10,15,20-tri (4-chlorophenyl ) por-
phyrin with naotin, respectively. These compounds were confirmed by IR, '"H NMR, UV-Vis, and elemental
analysis. The electrochemistry properties were studied by cyclic voltammetry.

Keywords Nicotinic acid; Porphyrin; Cyclic voltammetry; Binary compound (Ed.: M, G)



