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Information regarding substitution reactions in the 2-formylpyrrole series is virtually 
confined to data on the introduction of an isochlorosulfonylisocyanato [sic] group in the 4 
position of the pyrrole ring, which gives the product in low yield [I]. We have found that 
the bromination of 2-formylpyrrole (I) with dioxane dibromide at 5~ in the presence of the 
calculated amount of concentrated alkali leads, depending on the way in which the reaction 
mixture is worked up, to 4-bromo-2-formylpyrrole (II) or 4,5-dibromo-2-formylpyrrole (III). 
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The positions of the bromine atoms in the compounds obtained were established by ~H and 
~3C NMR spectroscopy and by comparison of the spectra with one another and with the spectra 
of 2-formylpyrrole. Data on the chemical shifts (0S) in the *H and ~SC NMR spectra for 
unsubstituted pyrrole were taken into account [2]. A coupling of 1.4 Hz, which was assigned, 
taking into account the data for aldehyde I, to the ~Jss coupling, is observed between the 
two ring protons of II, and~ on the basis of this, it was concluded that the bromine atom is 
located in the 4 position. Taking into account the effect of the electronegative nitrogen 
atom, one of the ~JCH constants in the spectra of the ring carbon atoms of I and II (182 
and 187 Hz, respectively), which is substantially greater than the other, was assigned to 
C(s -H coupling. The absence of this coupling in the case of III makes it possible to ) 
conclude that the second bromine atom is located in the 5 position. The observed changes 
in the ~SC C$ are in good agreement with the conclusions drawn. The *Sc NMR spectrum of the 
reaction mixture showns the presence of at least four compounds and does not contradict the 
assumption of the presence of I-I~I in the mixture. 

4-Br6mo-2-formylpyrrole (II) t A solution of 16 g (0.i mole) of bromine in 160 ml of 
dioxane was added with vigorous stirring in the course of 2 h at 5~ to a mixture of 0.I 
mole of 2-formylpyrrole, 30 ml of dioxane, and 5.6 g of KOH in ~0 ml of H20, after which 
the mixture was filtered. The filtrate was shaken with 15 ml of 40% KOH, and the solvents 
were removed by distillation. The residue was diluted with water, and the aqueous mixture 
was extracted with ether. The solvent was removed by distillation, and the resulting oil 
was poured into water. The precipitate was removed by filtration to give 3.3 g (20%) of 
aldehyde II with mp 122-123~ (from ethyl acetate-hexane, 1:9). PMR spectrum (CD3OD), ~: 
9.31 (CHO), 7.05 (5-H), and 6.88 ppm (3-H); ~J3s = 1.4, 5J~_H, CH----O =i Hz. 13C NMR spectrum 
(CD~OD), 6:180,5 (C=O), 134.5 [C(2~], 127.7 [C(s)], 122.5 [C(3)J, and 99.2 ppm [C(~)], 
~JCHO = 173, IJc(~) H = i87, IJc(3)H'= 173, 3Jc(3),5_ H = 6, 2J~(4),3- or 5-H = 5, and 

3j = 7 Hz. 
C(5),3-H 

4,5-Dibromo-2-formyipyrrole (III). This compound was obtained in the same way as II. 
After completion of the reaction, the mixture was filtered, the filtrate was poured into 
water, and the resulting precipitate was removed by filtration to give 6 g (20%) of aldehyde 
III with mp 154-155~ [from ethyl acetate--hexane (1:9)]. 13C NMR spectrum (CD3OD), 6: 
179.5 (CO), 135.2 [C(2)], 123.2 [C(s)], 113.3 [C(,)], and 101.9 ppm [C(4)]; ~JCHO = 175, 
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*Jc 3 H = 176, s = 2 and ~Jc(s), = ( ) JCO,~-H ' ~-H 9 Hz. The results of elementary analysis of II 

and III were in agreement with the calculated values. 

2-Formylpyrrole (I). PMR spectrum (CD,OD), 6:9.33 (CHO), 7.05 (5-H), 6.88 (3-H), and 
6.18 ppm (4-H); aj _ = = ,~ 3.6, "J~5 2.4, ~J IaC as 1.4, 5Js-H.CH 0 = I Hz. NMR spectrum 
(CDaOD), 6:180.8 (CO), 134.2 [C(=)], 128.3 [C(5)], 122.~ [C(3)], and 111.9 ppm [C(~)]; 

:JCHO = 170, *Jc(s)H = 182, *J = 168 ij = = 4 3j = 6, C(a)H , C(4) H 170, ~Jc(5), a_H , C(a), ~_H 

2j = 8 HZ. 2Jc(~),~- or s-H = 7.5, C(4),s- or a-H = 3.5, 2Jc(5),~_ H = 8, and sJC(s),a_H 
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In a study of the reaction of benzo[c]pyrylium salt I with hydrazine we observed that 
the previously undescribed 5-methyl-7,8-dimethoxy-l-phenylpyrazolo[5,4-c]isoquinoline (II) 
is formed in 40% ySeld as a result of the reaction. The conversion of perchlorate I to pyr- 
azoloisoquinoline "II evidently includes the formation of intermediate 5-aminopyrazole 
derivative III. 
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Pyrylium Salt I. This salt, with mp 210-212~ (dec.), was obtained by treatment of 
~-benzoylhomoveratronitrile with acetic anhydride in the presence of an equimolar amount of 
perchloric acid. IR spectrum (in Nujol): Ii00 (CI04"), 16~5 (pyrylium cation), and 2250 cm -~ 
(CsN). PMR spectrum (60 MHz, CFsCOOH), 6: 3.20 (3H, s, CH3), 3.97 (3H, s, OCH3), 4.13 
(3H, s, OCHa), 7.30 (5H, s, C6Hs), and 7.67 and 7.80 ppm (each IH, s, 5- and 7-H). 

Compound lit This compound had mp 272-273~ (from xylene). IR spectrum (in Nujol): 
1620 cm -~ (ring C=N). PMR spectrum (60 MHz, CFsCOOH), 6: 3.23 (3H, s, CH3), 3.80 (3H, 
s, OCH~), 4.07 (3H, s, OCHa), and 7.67 ppm (7H, s, Harom). 

The results of elementary analysis of ~he compounds were in agreement with the calculated 
values. 

Institute of Physical Organic Chemistry and Coal Chemistry, Academy of Sciences of the 
b~rainian SSR, Donetsk 340114. Translated from Khimiya Geterotsiklieheskikh Soedinenii, 
No. 7, p. 999, July, 1986. Original article submitted November 25, 1985. 

0009-3122/86/2207-0807512.50 �9 1987 Plenum Publishing Corporation 807 


