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Abstract 

The condensation ofcarboxamidrazones 1 with 1.2-dicarbonyl compounds 2 is the best method for the synthesis 

of alkyl, aryl or hetaryl substituted 1,2,4-triazines 3 - 7 These 1,2,4-triazines can be easily transformed to 

pylidines 8 - 12 by [4+2] cycloaddition with bicyclo[2 2 1]hepta-2,5-diene followed by [4+2] cycloreversions of 

nitrogen and cyclopentadiene This reaction sequence offers a new, simple and general access to branched 

oligopyridines © 1998 Elsevier Science Ltd. All rights rcserved. 

Ke)'~ords: ('vcloaddmon.v: ( )hgomers, /~yrt:hne,~," "l)'lazme.~ 

A number of reports deal with the synthesis and reactions of polydendate oligopyridines 

[I,2,3.45]. In this communication we extend our new and simple ~LEGO" system [6] to the 

synthesis of branched oligopyridines and 3,5,6-trisubstituted 1,2,4-triazines as their precursors. 

12,4-Triazines are easily prepared by heating of carboxamidrazones la - ie (Table 1) with 

1,2-dicarbonyl compotmds 2a - 2c (Table 1) in ethanol under reflux for 4-6 hours (Table 2) [7]. 

Table I. Slarmlg compounds for s',nlhcsls of 1.2,4-1riazincs. Amidrazoncs and 1.2-dicarbonyl compounds 
Compound Ref Compound Rcf 
la p?,ridmc-2-carboxamidrazone 181 le bcnzcne-l,4-dlcarboxbls;mudrazonc 11 II 
lb dlca rboxbisa mldrazonc I')1 2a 1.2-bls-(2-pyrid3 I)-cthane- 1.2-dlone Fluka 
lc p3ndinc-2 6-dicarboxblsamidrazonc I lOl 2h 1.2-bis-12,2"-bipyridin-6-yl)-ethanc-l.2-dionc 1121 
I d 2.2"-btp3 rldinc-6.6"-dicarboxbisamidrazonc [61 2c 1.2-bls-(2.2".6"-lerpyrldm-6-yl)-elhane- 1.2-dionc I 121 

1,2,4-Triazines are known to participate as electron poor dienes in inverse-type Diels-Alder 

reactions with electron rich and angle strained dienophiles to yield dihydropyridine and pyridine 

derivatives after extrusion of molecular nitrogen [6, 13, 14]. 
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We used bicyclo[2.2.1]hepta-2,5-diene (10 tbld excess) m refluxing toluene or p-xylene as a 

synthetic equivalent for acetylene (Scheme I). 

R],~O H2N. N EtOH.,~T. 4_6h ~ R ~ N ' N  

+ I~. " N I/L.R ' R O H2N R' R 
2 1 3-4 

Scheme !. Rcaclton scqocncc for lhc synlhcsis of p~ridmcs via 1.2.4-(nazincs 

1,2-dmhlorobenzene, ~ , ~  
140°C. 1-24 h 

® 
8-12 

R' 

For 1,2,4-triazines with higher molecular weights reaction times were too long and yields too 

low. In these cases the reactions were perfonned in 1,2-dichlorobenzene as solvent at 140°C 

leading to shorter reaction times and higher yields. The results are collected in Table 3. 

Table 2. Mono-. b,- and bis- l l .2 .4 l -mazmcs synthcs,zcd according to Schcmc 1. 

Carboy Dicarbonyl Triazme R Yield M P 
anlldra/.one compound [Reference] I%1 I°Ct 

¢ .  I ~ p'¢rldm-2-vl 88 >280 Ib 211 411 R N...: N/.dJ~ N N...: R " " 

lb 2C 4C 2,2'-blp.vndin-6-yl 80 175-180 

lc 2a 5a R ~ N  ]~ '~N~N ~ N.N.~N ~R H 94 254-256 

LJ 

le 2a 7a _ _ ~ f ' ~  i j ~ ,  ~N )jl_ ~ H 04 -~2~(I 
R N.> N N~N IR 

. .  7 .  285-285 

le 2c 7c 2,2"-bipyridin-6-yl 80 269-270 

Anal.vucal dala for5b IR (KBrI: ,.. -30611. 3020. 1575, 1560, 1510, 1495. 1470, 1450, 1425. 1405, 1370, 1305. 1250, 1145. 109(I, 

1075. 1055, 1055, 1015, 985. 825, 775, 755. 695 Clll -I. ~H NMR (251) MHz, CDCI3)' £ = 7 12-7.21 (m, 4 H). 7.51 (ddd, 2 H. J = 

8 o Hz. J = 1 2 Hz. J = 1.0 Hz), 7.28-7.34 (nL 6 HL 809  (dd, 2 H. J = 7.9 Hz. J 7 8 Hz), 8 I 1 (dd. 2 H, J = 7.9 Hz. J = 7 8 Hz). 

829(dd .  I H , J = 8 . 0 H z ,  J = 7 7 H z ) . 8 . 4 ( I ( d d ,  2 H . J =  7.SHz, J =  1 1 Hz),8.41 (dd, 2 H.J =7 .gHz .  J =  1.2 HzL 8.42 (ddd, 2 H,J 

- 8 0 H z .  J -  1 3 H z . J -  10Hz) ,8 .52 (ddd ,  2H,  J = 4 . S H z . J =  l .SHz.  J = ( l g H z l .  8.54(ddd, 2 H , J = 4 8 H z .  J =  I 8 H / , J  -119 

H/). 8 61 (dd, 2 H. J - 7.7 Hz. J = 1.1 Hz). 9.02 (d, 2 H. J = 7.9 Hz) ppm, El-MS (70cV): m/z (%). 85"I (3) [M~I. 825 (7) I M' + H - 

Nil, 491 (23) IM' - C:_~HI.~Nd, 334 (51) IC:,,HHN.~]. 333 (511 [Cz_~H~aN4 - H ], 180 (100) ICI,H,N_-], 156 (161 [CH,H-NzI: CsiHalNl~ 

(853 t)) calcd C 71 73, H 5.66, N 24.62: found C 71.26, H 5 66, N 24.59 All other 1,2.4-trlazines were characlerized by thc same 

anal 3 Iical melhods 
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Table 3. $3 nlhesls of branched oligopyridines according Io Scheme 1 

Trm/me ~rid,ne Rcaction conditions Yield M P 
and times I%'1 I°CI 

3 8 r ~ ~ ~ , ,  ~ p-xylene. AT. 3d 45 122-12~ 

411 911 ~ ~  p-xwlene. AT. 15 h 8g 260-262 

.N . N ~  

4c 9c I Q N ~ N ~ / ~ / N ~ . f f . ~  ~ / N ~ N ~ N ' ~  ~ loluenc. AT. 24 h 82 169-170 

140°C. 1 11 

51, 10b ~ ? ~  L ~ . ~  . / ~  / - ~ / ~ . , ~ )  1.2-dichlorobertzene. 94 25o-252 
140°C. 6 II 

¢.A %~ LALA 

6 11 C~,]~../%~ /-~.. / ~  / ~ . . . ~ / ~  1.2-dlchlorobenzene. 81 3 :~-'~05 
140°C. 1 d 

7a 12a ~ / N ~  ~ .  ~ tohtene. AT. 6 d 49 266-26g 

~.j~..,,,~ N / ~  N ~  N N 

711 1 2 1 ,  ~ ~  p-xylene. AT. 3 d 63 254 

T3 pical procedure for the preparation of pyridines 8 - 12:511 (25(I rag. 293 luuol) and norborna-2.5-dienc (0.54 g. 5.86 11111101) v,,erc 

heated a! 141)°C undcr an inert almospherc in 15 ml 1.2-dichlorobenzene for 6 hours. The reactmn m,xture x~as cooled and Ireated 
\~lth pett'olcum ether 41)/61) ul,lil it became cloud). After slanding m a refrigerator for several hours the precipitate vq~s collecled by 
suction fillrallOn, v, ashed with pclrolcum ether 40/60 and recrystalh.'ed from acetonitrfle to forlush 10b as colorless custals 
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AJml~lical data for 10b. IR (KBrl. v = 3(14(I. 3000, 1565, 1550, 146(I. 1445, 1425. 1410, 1365, 1250. 1140, 1105. 1085. 1117(1. 

11135. 11115.98(1. 820. 8(15. 765. 735 eli1 't I H NMR 141111MHz, CDCIo <':, - 7.09-7.14 (m. 2 H), 7.28 (ddd, 2 H. J : 7 5 H/. J = 4 8 

H / . J =  1 .2Hz) .73( I -734(m,  4H) ,7 .3o (dd ,  2 H . J - 7 8 H z .  J =  1 7 H z ) . 7 7 1 ( d d ,  2 H , J = 7 8 H z .  J = 7 8 H z ) . 7 7 2 ( d d d .  2 H . J =  

7 8 H z .  J =  75  H/. J -  1 .8Hz) ,801  (dd. 2 H , J - 7 . g H z ,  J -  77  Hz).8115 ((, 1 H, J -  7 8  Hz), 8 19(ddd. 2 H , J = 8 . 0 H z .  J - I  1 

H/. J - 1 1 Hz), 8 27 (dd. 2 H. J = 7 8 Hz, J = 1 0 Hz). 8.32 (d. 2 H, J = 8 1 HzI. 8 qll-8 35 (m, 4 H), 8.52 (ddd. 2 H, J = 4 8  Hz, J = 

1.7Hz. J = I : lHz ) .8 .66 (ddd ,  2H,  J = 4 8 H z ,  J - I . S H / . , J - I )  9 H z ) . 8 7 5 ( d .  2 H . J = 7 8 H z ) . 8 . 8 9 ( d ,  2 H . J - 8 . 1  H z l p p m : ~ ( ' -  

NMR (loll MHz. CDCI~. DEPT): (, = 118.86 (2 C. +), 119.84 (2 C. +). 12(I 41 (2 C, +), 1211 98 (2 C, +). 121 27 (2 C, +). 121 (,5 (2 

C, +). 123 52 (2 C, +). 123.(,7 (2 C, +). 124.(16 (2 C, +). t2415  (2 ('. +1, 13¢~.2(I (2 C, (1). 13(, 48 (2 C, +). 136 76 (2 C. +). I?~ 81J 

(2 C. +). 13759 (1 C, +). 13783 (2 C. +). 1411.118 12 C, +). 14868 (2 C, +), 148.97 (2 C, +). 154.31 (2 C. (1). 155.1111 (2 C. 11). 

155119(2 C. II). 155 11 (2C.{)).  155 67 (2 C. It), 155 74 (2 C.()), 156.14(2 C, II). 157 25 (2 C.~11. 158.54 (2 C . I ) )ppm El-MS 

(7OcV). m/ / (%) :  85(~ ~501 I(M + H)' 1. 849 (1(111) ( M  I, 848 (87) I(M- HI' I- 821 (2) [M' - N.- I, 772 4 (41) IM ' - C~H,NI. 771 (711 

IM - CAq,NI, 744 (17) IM - CsH~N - N:I, 425 (161 [M;'[. 385 (12) II(M - C~H.~N)'I. 57 (8), 55 (121. 44 (40). 411 (551. C~H;~N,~ 

(851/O) calcd C 77,72. H 4.15. N 18 13. found C 76.97. H 4 44.  N 17 79 All olhcr oligop3 ridmes x',cre characlerlzed b3 the same 

;m;l]} Ileal mclhods 

Further investigations are in progress to examine the variability of this new synthesis with 

respect to different carboxamidrazones and 1,2-dicarbonyl compounds and the capability of these 

oligopyridines to act as ligands in metal complexes. 
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