
954 Russian Chemical Bulletin, I/b/. 49, No. 5, May, 2000 

Synthesis of 2-aryl-6- (4-bromophenyl)-4- (2,2-dichlorovinyl)pyridines 
with the use of l-aryl-5,5-dichloropenta-2,4-dien-l-ones 
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Heating I-ar?,.i-5,5-dichloropenta-2,4-dien-l-ones with 4-bromophenacylpyridinium bro- 
mide in AcOH m the presence of AcONH 4 gave 2-~,I-6-~4-bromophenyl)-4-(2.2-di- 
chlorovinyl)pyridines. The reaction products were structurally characterized by I H and 13C 
N M R spectroscopy. 

Key words: I-aryl-5,5-dichloropenta-2,4-dien-l-ones: 2,6-diaryl-4-(2.2-dichlorovinylb 
pyridines, synthesis: N-phenacylpyridinium salts, cyclization: ~H and 13C NMR spectra. 

Compounds bearing a dihalovmyl group are of inter- 
est because this group can further be transformed into. 
for example, an acetylene (including substituted) frag- 
ment. x However. the only published way of preparation 
of 3-(dibromovinyl)pyridines from a corresponding alde- 
hyde is rather complex, z In the present work, a one-step 
method tor the synthesis of 4-(dichlorovinyl)pyridines 1 
from available l-aryl-5,5-dichloropenta-2.4-dien- l-ones 
(2 )  is p r o p o s e d .  

Previously, we obtained a series of carbo- and het- 
erocyctic compounds from I-aryl-5.5-dichloropenta- 
2,4-dien-l-ones.  3,4 It was noted that, in many cases, 
these ketones behave like chalcones. Based on the known 
procedures for the synthesis of pyridines from chal- 
cones, s,6 we attempted to obtain some 2,6-dia~i-4-(2,2- 
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dichlorovinyl)pyridines (!)  from l-aryl-5,5-dichloro- 
penta-2,4-dien- l-ones (2) (Scheme I). 

Compounds 1 were obtained by heating ketones 2 
with pyridinium salts 3 in AcOH in the presence of 
AcONH 4. The reaction occurs at 83--95 ~ (in the case 
of I-(pyridin-3-yl)-5,5-dichloropenta-2,4-dienone (2c), 
at 105 r At a lower temperature, ylide 4 seems not to 
be generated yet, whereas a further increase in tempera- 
ture results in complete resinification of the reaction 
mixture. 

In such a way. we could synthesize the target py- 
ridines only from pyridinium salt 3 for X = Br. With 
salts 3 for X = H or Et. the reaction mixture resinifies 
already at 80 ~ (below this temperature, the reaction is 
not initiated); in the case of X = NO 2, no reaction 
occurs even at the boiling point of AcOH. Presumably, 
the presence of a halogen atom in the benzene ring 
largely stabilizes the intermediate ylide 4, but does not 
deactivate it. 

The compounds synthesized were structurally char- 
acterized by IH and 13C N M R  spectroscopy (Tables 1 
and 2, respectively). The I H N M R spectra show singlets 
at 5 6.90 or 6.97 from the proton of the dichlorovinyl 
group and singlets at 8 7.72--7.85 corresponding to the 
pyridine protons, t3C NMR signals were assigned with 
the use of selective double heteronuclear resonance, as 
well as considering the multiplicity of signals and the 
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c : X : H , A = N  
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Table 1. IH NMR spectra (8) for pyridines l ' , --c* 

Corn- Ht3) H{5) H{7) H{15) H{16) H(9) H(1O}, H{tl)  H{13) 
pound HI 12} 

la 7.73 7.73 6.90 7.96 7.62 7 96 7.62 -- 7.96 
lb 7.725 7.72 6.90 7.96 7.62 8.03 7.46 -- 8.03 
le 7.85 7.82 6.97 8.00 7.65 8.42 7.45 8.70 9.30 

* The obser~ed multiplicity of signals and the corresponding coupling constants correlate with those 
expected for the proposed structures (cs Retg. 8 and 9). 

Table 2. t3C NMR spectra (8) tbr pyridiaes la--e 

Com- C(2! C{3~ C(4~ C(5) C(6) C(7) C{8) C(9} C(I0) 
pound 

la  156.4 1t7.8 142.6 117.8 156.4 126.7 I26.0 128.7 132.0 
lb 156.4 117.79 142.6 117.85 156.4 126.8 125.9 128.3 128.6 
le 155_1 118.3 142.9 118.1 156.8 126.6 126.3 I345 123.7 

Com- C(I I )  C(12) C(13) C(14) C(15) C(16) C(171 C(18} 
pound 

la 124.0 132.0 128.7 137.7 128,7 132.0 124.0 137,7 
lh 135.6 128.6 128,3 137.3 129.0 132.0 124.0 137.8 
le t504  --  148.5 134.5 128.6 132_1 124.1 137.6 

in f luence  of  the  subs t i m en t s  on  the 13C chemica l  shifts 
for m o n o s u b s t i t u t e d  benzenes .  7 

Experimental 

IH and 13C NMR spectra were recorded on grt'ker AC 200P 
t200 and 50.3 M Hz, respectively; and Balker AM 300 instruments 
{300 and 75.47 MHz, respectively) in DMSO-d~. The signals of 
the CH groups were distinguished from those of the quaternary C 
atoms using the standard J,MOD HX.AU procedure. 

Melting points were determined on a Boetius stage and are 
given uncorrected. The course of the reactions was monitored 
by TLC on Silufbl tJV-254 plates in hexune--AcOEt (3 : 1 to 
I : I by volume) as an eluent. 

1-Aryl-5,f-dichloropenta-2,4-dien-l-ones (2a,h) were pre- 
pared according to the known procedures. I~ 

5,5-Diehloro-l-{pyridin-3-yl)penta-2,4-dien-l-one (2c) '#,as 
obtained as described earlier It from 3-acetylpyridine and 
3.3-dichloroacrolein. Yield 68%, m.p. 140--141 ~C. Found (%): 
C. 52.60: H, 3.14: CI, 30.97: N, 5.62. CIoHTCI2NO. Calcu- 
lated {%1: C, 52.66; H. 3.09: Ct, 3t.09; N. 6.14. 

2-Aryl-6-(4-bromophenyl)-4- (2,2-dichlorovinyi)pyridines 
( la- -e) .  A solution of dienone 2 (5 retool), pyridinium salt 3 
{5 retool), and AcONt4~ (30 mmoI) in 8 mL of AcOH was heated 
to 83--90 ~C (in the case of 3-pyridinyldienone. to 105 ~ and 
kept at this temperature for 4--5 h (monitoring by TLC). The 
reaction mixture was cooled to -20 ~ and poured into water 
{20 mL). The resulting solution was alkalized with Na2CO 3 to 
pH 7.5 and left at --4 ~C for 16 h. The precipitate that formed was 
filtered off, dried, and recry_ stallized from aqueous EtOH. 

2,6-Di(4-bromolahenyl)-4-(2,2-dichlorovinyi)pyridine (la). 
Yield 61%. m.p. 126--127 :C. Found (%1: C, 47.67; H, 2.46; 
Br, 32.74: CI. 14.21: N. 2.73. CIqHIIBr2C12N. Calculated (%): 
C, 47.15: H, 2.29: Br. 33.02; C1, t4.65: N. 2.89. 

;'-- (4-Bromophenyi) -6-  (4-ehlorophenyl)-4-(2,2-diehloro- 
vinyl)pyridlne ( lb ) .  Yield 64%, m.p. 142--143 oC. Found 1%): 
C. 52.02: H, 2.73: Br, 17.88; CI, 24.04: N, 3.43. C~0HIIBrCI3N. 
Calculated (%): C. 51.92: H, 2.52: Br, 18.18: CI. 24.20: N, 3.19. 

6*{4- Bromophenyl)-4-(2.2-dichIorovinyl)-2-(pyridin- 3-yl)- 
pyridine (le}. Yield 55%, m.p. t34--135 ~ Found (%}: 
C, 54.55: H, 2.88: Br. 19.21; Ct, 17.45: N, 6.79. CEsHIIBrCI2N_,. 
Calculated (%}: C, 53.24: H. 2.73; Br. 19.68: CI, t7.46; N, 6.90. 

References 

I. E. J. Corey and P. 1. Fuchs, Tetrahedron Lett., 1972, 3769. 
2. J. Robl. L. Duncan. J. Pluscec, D. Karanewsky. E. Gordon. 

C. Ciosek, L. Rich, V. Dehmel. D. Slusarchyk, T. Harrity, 
and K. Obrien, J. ,lled. Chem.. 1991.34, 2804. 

3. A. A. Dud(nov, S. A. Woznesensky, I. S. Poddubnyi, B_ I. 
Ugrak, L. I Belen'kii, and M. M. Krayushkin, Khim. 
Geterotsikl. Soedin., 1995, 1511 [ Chem. Heterocyel. Compd., 
1995 (Engl. Transl.)]. 

4. S. A. Woznesensky, A. A. Dud(nov, I .  I. Belen'kii, M. I. 
Struchkova, V. N. Nesterov, M. M. Krayushkin. and Yu. T. 
Struchkov, Izv. Akad. Nauk, See. Kh#n., 1997, 522 IRuss. 
Chem. Bull., t997, 46. 50i {Engl. Transl.)]. 

5. F. Kr6hnke, K. Schnalke, and W. Zecher, Chem. Ber., 1970. 
103, 322. 

6. R. K. Singhal and N. K. Mishra, Ind. J. Chem.. }985, 
24B, 1079, 

7. G. Levy and G. Nelson, Carbon-13 Nuclear Mag- 
netic Resonance for Organic Chemists. Academic Press, New 
York, 1972. 

8. R. K, Singhal and N. K. Mishra, Ind. Z Chem., 1985, 
24B. ]079. 

9. A. Gordon and R. Ford, The Chemist's Companion. A Hand- 
book of Pracricol Data, Techniques, and References. J. Wiley 
and Sons, New York, 1972. 

10. L. I. Zakharkin and L. P. Sorokina, /zv. Akad. Nauk SSSR, 
Otd. Khim. Nauk [Bulletin of the Academy of Sciences of the 
USSR, Division of Chemical Sciences], 1958. 1445 (in Russian). 

II. L. P. Sorokina and L. 1. Zakharkin, Izv. Akad. Nauk, Ser. 
Khim, 1964, 73 [Bull. Acad. Sci. USSR, Div. Chem. Sci., 
1964. 13, 62 tEngl. Yransl.)]. 

Received December 5, 1990 


