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of (4). Thus, a mixture of (4) (110 mg) and Cu(OCOCH3)2 (35 mg) in acetic 

acid (1.5 mL) was refluxed for 2 h. The precipitates which separated upon 

addition of acetic acid and water were recrystallized from chloroform-methanol 

to give the Cu(I1) complex of 1,3,5,7-tetrakis(trifluoromethyl)-2,4,6,8-tetra- 

ethylporphyrin (5a) (9 mg, 12%): - mass spectrum m/e 757 (M+) and 742 (M+-15); 

IR (KBr) 1120 and 1065 cm -' (v(CF3)). Zinc acetate was also used as a tem- 

plate, although the yield of the Zn(I1) complex (5b) was very poor. A solu- - 
tion of (5a) in fluorosulfonic acid (5 mL) was stirred at room temperature for - 

5 min. The mixture was poured into ice-water containing methanol. After 

neutralization with NaHCO 3, the mixture was extracted with chloroform. 

Chromatography on silica gel followed by recrystallization from chloroform- 

methanol afforded the free base porphyrin (5d) in a nearly quantitative yield: - 
mass spectrum m/e 694 (M+), 679 (M+-15), 675 (M+-19), 625 (M+-69), and 347 

(M2+): IR (KBr) 1120 and 1050 cm -' (v(CF3)); 1H NMR (CDC13, TMS) 6 10.42 (s, 

meso-H), 4.29 (q, C;2CH3), 

tion ratio of 2:4:6:1; its 

i.994 (t, CH2W3), and -3.58 (s, NH) 12 in an integra- 

F NMR showed a single signal at 25.08 ppm down- 

field of CF3C02H. The free base porphyrin was also obtained by pyrolytic 

cyclization of (4) in the solid state in very low yield. The electronic 

spectrum of (5d) was etio-type and each absorption maximum is red-shifted by - 
approximately 10 nm compared with that of octaethylporphyrin free base (Table 

I). The Co(I1) complex (5~) was prepared by refluxing an acetic acid solution - 
of (5d) containing CO(OCOCH~)~. In Table I are summarized the absorption - 
maxima in the electronic spectra of (5a-d). -- 

In addition to the spectral data, the following observations are indica- 
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Table I. Absorption Maxima in Electronic 

Spectra of Porphyrin Derivativesa 

compound x max'nm 

(5d) 407 504 539 579 633 - 
OEPHZb 398 497 533 566 619 

(5a) 405 532 568 

(5b) 403 533 565 - 
(5c) 403 526 556 - 

a In dichloromethane. 
b 

Octaethylporphyrin 

free base 

tive of the electronic effects of trifluoromethyl substituents. Firstly, 

compared with octaethylporphyr i n free base (OEPH2), _ (5d) shows a considerably 

reduced affinity to metal ions . For example, the incorporation of Co 2+ ion 

into OEPH2 is effected by refluxing a solution of 0EPH2 in chloroform-methanol 

containing CO(OCOCH~)~ for 2 h, 
13 while under the identical condition most of 

(5d) remains as free base even after 48 h. - Secondly, Cu(I1) complex (5a) - 
resists acid demetallation considerably. A super acid (FS03H) is required 

for the complete demetallation; H2S04 gives no satisfactory results, whereas 

OEPCu(I1) can be completely dematailated with H2S04. 
14 

Thirdly, (5d) shows - 
a considerably reduced proton affinity. In fact, (5d) exists as free base in - 

acetic acid. In a marked contrast, OEPH2 exists as mono-cation in acetic acid. 

These behaviors of (5a) and (5d) clearly indicate that introduction of the - - 
electron-withdrawing trifluoromethyl groups results in a significant reduction 

in the electron density on pyrrolic nitrogens. 

Further work is now under way to elucidate the electron deficiency more 

quantitatively. 
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