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SYNTHESIS OF A DIFURYL ANALOG OF THE OXDPHLORINS
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Abstract - Condensation of 2,2'-bis(5-formylfuryl )Jmethanone with a 2,2'-dipyrrylmetha
5,5'-dicarboxylic acid in trifluoroacetic acid afforded a macrocycle (6) analogous to
the oxophlorin (oxyporphyrin) system, IR and UV spectra indicate that this compound
exists as the keto tautomer (B) rather thap the fully conjugated enol form (7a).

(6) did not react with acetic anhydride-pyridine and the enol acetate (7b) could not

be 1solated, although the diperchlorate salt was formed under acidic conditions.

Specific oxidative cleavage of heme leads! to the bile pignent biliverdin. This process is belie
to take place via the iron complex of a meso-hydroxyporphyrin {la) and studies? with
o ~hydroxymesoheme (1b) support this, Metal free meso-hydroxyporphyrins (2a) have been synthesis

3-5 and are important intermediatas3+% in the total synthesis of porphyri

by a variety of methods
These compounds afford royal blue solutions in organic solvents; the Soret band in the near
ultraviotet is somewhat reduced in intensity compared to the porphyrins and this indicates that
the macrocyclic ring current is diminished. IR and NMR spectra suggestSa that these compounds
exist as the keto tautomeric species (2a} and the enol form is only favored in the metal complex
and dicationic species. They may be considered as oxo derivatives of the dihydroporphyrin phlori
a system first discerned by Woodward® in the total synthesis of chlgrophyll-a, and for this
reason have been named®? oxophlarins,

The furan and thiophene oxephlorin analogs (2b) and (2c) have been synthesised7 and the
spectroscopic and chemical properties of these macrocycles presented an illuminating contrast

to those of the tetrapyrrolic compounds. We were interested in extending these studies to the
related macrocycle (6) and the synthesis of this compound was approached via the coupling of

a dipyrrylmethane (5) and a difuryl ketone (4).

2,2'-Bis(5-formyl furyl)methanone (4) was prepared8’9 from (3) by consecutive treatment with
n-butyl 1ithium and ethyl N,N-dimethylcarbamate in ether at -20°¢, followed by acid hydrolyses.
The kngwn 2,2'-dipyrryimethane-5,5'-dicarboxylic acid (5; R = H)]U , prepared by hydragenclyses
of the corresponding dibenzyl ester (5; R = 'CHZCGHS)’ was dissolved in trifluoroacetic acid

at room temperature and a molar equivalent of (4) added portionwise over 10 min, The

oxophlorin analog (6) was isolated after chromatography on neutral alumina as deep purple
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Fig. ¥ WV spectra of (6) and (8)
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crystals (mp >300%C) in 15% yield. The compound was sparingly soluble in neutral solvents

forming deep blue solutions which exhibit bright red porphyrin-Tike fluorescence under long wave
ultraviolet light. The IR spectrum of {6} did not show an absorption in the OH region, indicating
that tittle, if any, of the enol tautomer {7a) was present, and an absurﬁtion at 1551 cm’] was
recorded reminiscent of that observed for the oxcphlorin system {C=0 stretch).

The UV spectrum in chloroform (fig. 1) gave a band of low intensity in the Soret region indicating
that the conjugation of the macrocycle is significantly interupted, presumably by the cross
conjugated carbonyl. Addition of small quantities of TFA lead to the formation of a discrete
spectes showing marked bathochromic shifts of minor absorptions but Tittle change in the Soret
absorptions {fig. 1). This was ascribed to the monocationic species (8). In 10% TFA/chloreform

an intense Soret band was observed at 400 nm (log€ 5.25) corresponding te the fully

conjugated dication {9},

The very low solubility of (6) in common organic solvents precluded the attainment of the proton
NMR spectrum for the free base. However the oxophlorin analog was sufficiently soluble in d-TFA

and the resultant NMR spectrum (fig. 2) was consistent with the fully conjugated dicatfon structure
(9}. The very low field shifts of the aromatic protons are similar to those seen for porphyrin
dications; these reflect the macrocyclic ring current of the fully aromatic system together with
further deshielding due to the protonated nitrogens, Careful examination of the NMR spectrum shows
the presence of two doublets for two protons each {corresponding to the furan p-—protons) and one
singlet corresponding to two bridge protons. The third bridge proton has been lost, presumably due
to exchange with the d-TFA. This might be reasonably explained if the conjugated dication (9) were
in equilibrium with the C-protonated species {10). Simitar proton exchange has been noted in

the oxophlorinssa.

Attempts to react (6) with acetic anhydride-pyridine under a variety of conditions failed to afford
the enpl acetate {7b), although oxophlorins readily undergo this reaction. However treatment of the
oxaphlorin analog (6) in acetic anhydride with perchloric acid led to the precipitation of the
diperchlorate salt of {7b) as bright red crystals, mp 240°C (decomp.). Vyax 1773, 1732 en=;

A

Attempts to isolate the free base led to elimination of acetic acid and reformation of (8.

max (1eg € ) (chloroform) 377 (4.61), 393 (4.56), 512 (3.66), 578 (3.60), 629 (3.14) nm,

(6) also failted to complex with zinc, copper (II), nickel and.cobalt {II} salts, in variance
with the tetrapyrrolic compounds. Further studies are mow in progress and the synthesis of a

dithienyl analog is in hand.
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