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Abstract

The condensation of carboxamidrazones 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
pyridines 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 reserved.
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A number of reports deal with the synthesis and reactions of polydendate oligopyridines
[1,2,3,4,5]. 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.
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1,2-dicarbonyl compounds 2a - 2¢ (Table 1) in ethanol under reflux for 4-6 hours (Table 2) [7].
Tahle 1. Startine comnounds for synthesis of 1.2 d4-triazines: Amidrazones and 1 2-dicarbonv] comnounds
Table 1. Starting compounds for synthesis of 1,2 4-tria Amidrazones and 1,2-dicarbonyl compounds
Compound Ref. Cotnpound Ref.
1a pyridine-2-carboxamidrazone [8] le benzene-1,4-dicarboxbisamidrazone [11]
1b dicarboxbisamidrazone 9] 2a  1,2-bis-(2-pyridyl)-ethane-1.2-dione Fluka
1¢  pyridine-2 6-dicarboxbisamidrazone [10] 2b 1,2-bis~(2.2’-bipyridin-6-yl)-ethane-1.2-dione [12]
1d 2.2’-bipyridine-6,6’-dicarboxbisamidrazone 16] 2¢  1,2-bis~(2,2°.6 -terpyridin-6-yl)-ethane-1.2-dione  [12]

1,2,4-Tnazines 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, [4].
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Scheme 1. Reaciion sequence for the synthesis of pyridines via 1,2,4-triazines

For 1,2 4-triazines with higher molecular weights reaction times were too long and yields too
low. In these cases the reactions were performed i 1,2-dichlorobenzene as solvent at 140°C
leading to shorter reaction times and higher yields. The results are collected in Table 3.

Tabie 2. Mono-, bi- and bis-{1.2.4]-triazines synthesized according to Scheme 1.

Carbox-  Dicarbonyl Triazinc R Yield M.P.
amidrazonc  compound [Reference] [%] [°C]
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Analylical data for 5b: IR (KBr): v = 3060, 3020, 1575, 1560, 1510, 1495, 1470, 1450, 1425, 1405, 1370, 1305, 1250. 1145, 1090.
1075, 1055. 1035, 1015, 985, 825, 775, 735, 695 cm''. '"H NMR (250 MHz, CDCly): § = 7.12-7.21 (m, 4 H). 7.31(ddd. 2 H. J =
80 Hz J=12Hz J=10Hz), 7.28-7.34 (n, 6 H), 8.09 (dd, 2 H, J = 79 Hz, J=7.8 Hz), 8.11 (dd, 2 H. ] = 7.9 Hz, ] = 7.8 Hx),
829(dd. 1H.J=80Hz J=77Hz),840(dd,2H,J=78Hz, J=1.1Hz),841(dd,2H.J=79Hz, J=1.2Hz), 842 (ddd. 2H.J
=80Hz. J=13Hz J=10Hz),852(ddd,2H, J=48Hz J=18Hz J=09Hz). 854 (ddd. 2H. J=48Hz, J=18Hz. J=09
Hz). 8.61 (dd. 2H, J = 7.7 Hz J = 1.1 Hz), 9.02 (d, 2 H, J = 7.9 Hz) ppm: EI-MS (70eV), m/z (%): 853 (3) {M'1, 825 (7) [M" + H -
Na]. 491 (23) [M" - CooHyaNu], 334 (51) [CaHyoNy). 333 (51) [CooHiaNy - H, 180 (100) [CoHyN:], 156 (16) [CioHoN2]; CsiHyNys
(8353.9): caled. C 71.73, H3.66, N 24.62; found C 71.26, H 3.66, N 24.39. All other 1,2 4-triazines were characterized by the same
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Table 3. Synthesis of branched oligopyridines according to Scheme 1.

Triazine Pyridine Reaction conditions  Yield  M.P.
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Typical procedure for the preparation of pyridines 8 - 12: 5b (250 mg, 293 pumol) and norborna-2,5-diene (0.54 g, 5.86 mmol) were
heated at 140°C under an inert atmosphere in 15 ml 1,2-dichlorobenzene for 6 hours. The reaction mixture was cooled and treated
with petroleum ether 40/60 until it became cloudy. After standing in a refrigerator for several hours the precipitate was collected by
suction filtration, washed with petroleum ether 40/60 and recrystaiiized from aceionitriie to furnish ilb as coloriess crysiais.



Analytical data for 10b: IR (KBr): v = 3040, 3000, 1565, 1550, 1460, 1445, 1425, 1410, 1365. 1250, 1140, 1105, 1085, 1070,
1035, 1015, 980, 820, 805, 765, 735 cm™. "H NMR (400 MHz, CDCly): §=7.09-7.14 (m, 2 H), 7.28 (ddd. 2 H. J=75Hz J =48
Hz.J=12Hz), 7.30-7.34 (m, 4 H), 7.36 (dd, 2 H, J=7.8 Hz, J = 1.7Hz), 7.71 (dd, 2H, I =78 Hz, J = 78 Hz), 7.72 (ddd, 2 H, J =
78H7z. J=75Hz J=18Hz).801(dd. 2H. T=7.9Hz J=77Hz).805(, 1 H J=78Hz), 819 (ddd, 2H, ] =80 Hz J =11
Hz. J=1.1Hz).827(dd. 2H.J =78 Hz, J= 1.0 Hz), 8.32 (d. 2 H, J = 8.1 Hz), 8.30-8.35 (m, 4 H), 8.52 (ddd, 2 H. J =48 Hz, ] =
17Hz. J=10Hz), 866 (ddd,2H,J=48Hz, J=18Hz, J=09Hz),875(d,2H, J=78Hz), 889(d, 2 H,
NMR (100 MHz, CDCl,, DEPT): 6= 11886 (2 C, +), 119.84 (2 C, +), 12041 (2 C, +), 12098 2 C. 1), 1 2

C.+). 12352 (2 C, +). 123.67 (2 C. +), 124.06 (2 C. +), 124,15 (2 C, +), 136.20 (2 C. 0), 136.48 2 C. +). 136.76 (2 C. +). 136 80
(2C. . 13759 (1 C, +). 13783 (2 C, +), 140,08 (2 C, +), 148,68 (2 C. +), 14897 (2 C, +), 15431 (2 C, 0). 155.00 (2 C. 0),
15509 (2 C. 0), 155.11 (2 C, 0), 155.67 (2 C. 0), 155.74 (2 C, 0), 156.14 (2 C, 0), 157.25 (2 C, 0). 158.54 (2 C, 0) ppm. EI-MS
(70eV). m/z (%): 850 (50) [(M + H)™]. 849 (100) [M'], 848 (87) [(M- H)"], 821 (2) [M" - N,], 772.4 (41) [M' - CsH3N]. 771 (71)
[M" - CsHNJ, 744 (17) [M7 ~ CsHN - Naj, 425 (16) [M?'], 385 (12) [[(M - CsHyNY'Y. 57 (8). 55 (12). 44 (40). 40 (55). CssHasNy,
(850.0): caled. C 77,72, H4.15, N 18.13; found C 76.97 . H4.44 . N 17.79 . All other oligopyridines were characterized by the same
analvtical methods.

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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