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Abstract The condensation of dipyrryimethane 1b with p-nitrobenzaldehyde furnishes upon oxidation with
chloranil, 5,15-difg-mitrophenyl) porphyrin 4b 1n 45% yield and condersation of the same dipyrrylmethane with
2,6-dimitro or 2 6-diacetarudo benzaldehyde affords unexpectedly octaalkylporphyrin 5 (15-20% yield) and monoaryl
porphyrin 6 (2% yield)

Synthesis of 5,15-diarylporphynns from dipyrrylmethanes can be achieved by different ways but two main
procedures are known The first one 1nvolves the condensation of a dipyrrylmethane 1 with benzaldehyde 2 !
and the second one draws 1n as participants an aryldipyrrylmethane and 4 "one carbon unit”, erther formic acad or
trimethyl orthoformate 2 In the case of the first procedure, condensation of 1a with 2a in the presence of
p-TsOH 1n MeOH produced, as a major product with a 60% yield the porphyrinogen 3a which was treated with
DDQ 1n THF to give quanntatively the porphyrin 4a 1% In contrast, condensation of 1b with 2a using
approximatively the same conditions afforded the porphynnogen 3b 1n 27% yield and the porphyrin 4b after
o-chloraml oxidation 1d Higher yields of 5,15-diarylporphyrins have been obtamed recently by condensation of
dipyrrylmethane 1e dissolved in CH2Cly and CF3COoH at room temperature with a variety of aromanc aldehydes
after oxidanon with chloraml (for example 4¢ 73% yield) U

We now report the unexpected obtennon of porphyrins § and 6 by the condensation of a dipyrrylmethane
with 2,6-disubstituted benzaldehydes 2 as well as the preparation of porphyrin 4b with an improved yield using
the same experimental conditions by condensation of dipymrylmethane with o-nitrobenzaldehyde (eq 1)

Condensation of 2,6-diacetamido benzaldehyde 2¢ 2¢ with dipyrrylmethane 1b 1n MeOH (c=85mM) i the
presence of p-toluenesulfonic acid during 20h at room temperature followed by oxidation with p-chloraml yields
after flash silicagel chromatography the octaalkylporphyrin § (10-15%), the monoarylporphyrin 6b (2%) and the
starting aldehyde 2¢ (55%) (eq 2) The same reaction with 2,6-dimitrobenzaldehyde 2b and dipyrrylmethane 1b
gives the octaalkylporphynin § (15-20%), the monoarylporphyrin 6a (2%) and the starting aldehyde 2b (60%)
It 1s worthy to note that we were able to separate 1,3-dinitrobenzene (18% yield), the formation of which could
explam why no bis-arylporphyrin 4d has been detected 34 This result defimtively proves the fate of the
aldehydic proton which 1s transformed 1nto the meso carbon and can also explain the formation of § as an unique
1somer without contamination of the other three etioporphyrin 1somers 6 In other words, the dipyrrylmethane 1b
does not give a pyrrolic denvative 1n this acidic medium used for the preparation of the porphynnogen Indeed, it
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1s known that acid-catalyzed monopyrrole tetramerizations yield all four pnmary type-isomers (moreover the
same group claims that regularly substituted 1somers must be prepared from dipyrroles) 6 In the case of
monoarylporphyrin 6a or 6b, 1t 15 clear that 1f we had obtained etioporphyrin type-1somers, IH NMR spectra of
the individual 1somers would have been different

We also would like to point out that the condensation of o-nitrobenzaldehyde 2a with the same
dipyrrylmethane 1b (c=6mM) 1n CH2Cly 1n the presence of CF3CO2H followed by oxidation with p-chloraml
using the dilution conditions described 1n the hiterature Y gives porphynn 4b (45% yield) this represents to our
knowledge a great improvement 1n yield with respect to other published procedures 1d

(eq 1)
R, R; R; Ry X
/ \ / \\ + CHO
N N
H H
Y
1a R;=R,=Me 2a X=NO, Y=H
1b R,=Me R,=Et H* 2b X=Y=NO,
1Ic R,=R,=H 2¢ X=Y=NHAc
R2 Rz

3a X=NO, Y=H R,=R,=Me
R, R, 3b X=NO, Y=HR,=Me R,=Et
3c X=N02 Y=H R1=R2=H
i(o)

da X=N02 Y=H R1=R2=Me
ab X=NO, Y=H R,=Me R,=Et

R, R2 4c X=NO, Y=H R,=R,=H
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Ib + 2bor2 _\’_> 4d X=Y=NO, R;=Me Ry=Et
(eq 2) + sborie — de X=Y=NHAc R,;=Me R,=Et

6a X=N02
6b X=NHAc

In conclusion, we showed that if benzaldehyde 1s disubstituted by two nitro or two acetamido groups at the
ortho positions, condensation of these aldehydes with 3,4-dialkylpyrroles gives octaalkylporphynn § and mono
arylporphyrin 6 with no detection of 5,15-diarylporphynins Isolation of 1,3-dimitrobenzene from the reaction
muxture between the aldehyde 2b and dipyrrylmethane 1b explains the ongmn of the meso carbon 7

*4b MS 721 (M+1), 360, 312, RMN H (CDCl3) 1013 (s, 2H meso) , 8 34 (d, 2H, I=74) , 799
(d,2H,J=74)y, 7,90 (t. 2H, J=74) , 785 (t 2H, J=74), 3192 (m, 8H, CH2-CH3z3) , 239 (s, 12H, Me) ,
168 (t, 12H, J=7 0, CH»-CH3) , -2 43 (s, 2H, NH) , 13C 1244 and 1595 (Me) , 1992 (CHy) , 98 07
(Cmeso) , 11354 (C meso) , 124 95 (Ar,C-3) , 131 30 (Ar,C-4), 13241 and 13296 (CB pyrr) , 133 16
(Ar,C-5) , 138 21 (Ar,C-6") , 141 34 and 141 89 (Ca pyrr) 143 20 and 152 27 (Ar,C-1' and C-2) , UV-vis
(CH2Clp) 407, 509, 535, 576, 628 nm

6a  MS 645 (M+1) , RMN H (CDCly eCF3C09D) 1044 (s, 2H meso) , 1036 (s, 1H meso) , § 60
(d,2H,J=80) , 835 (1, |H, J=80), 403 (q, 44, J=7 8 CH»CH3) and 3 85 (m, 4H, CHCH3z) , 355
(s, 6H, Me) , 240 (s, 6H, Me) , 160 and 148 (1, 2x61, =7 6Hz CHCH34), -240 (s, 1H, NH), -305
(s, 1H, NH) , UV-vis (CH2Clp) 399, 504, 538, 573, 626

6b MS 669 (M+1), RMN H (CDCl3) 1024 {5, 2H meso) 1009 (s, 1H meso) , 8 54 (d, 2H, J=8 2) ,
786 (t, 1H, J=82), 643 (s, 2H, NHAr) , 409 (m, 8H CH;-CH3), 343 (s, 6H, Me) , 2 59 (s, 6H, Me) ,
194 and 1 50 (1, 2x6H, J=7 6, CHy-CH3) , 1 26 (s, 3H, COCH3), | 13 (s, 3H, COCH3) , UV-vis (CHCl2)
400, 500, 535, 569 622

1,3-Dimtrobenzene  RMN 1H (CDC13) 785 (1, IH), 8 63 (dd, 2H) , 9 05 (t, 1H) 1denncal to an authentic
sample (Aldrich) m p =88-90 °C, m p (mixture with an authentic sample)= 89°C
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