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The 1H and 13CNMR spectral assignments of ethyl 2-aroyl-4,5-dimethyl-1,2,3,6-tetrahydropyridazine-1-carboxylates
(1a^1h) and ethyl 2-arylcarbamoyl-4,5-dimethyl-1,2,3,6-tetrahydropyridazine-1-carboxylates (2a^2k) are given based
on DQF COSY, 1H,13C HMQC and 1H,13C HMBC-measurements; the dynamics of the tetrahydropyridazine ring
has been studied by 1H, 1H EXSY-technique and the structure of one congener (40-methylphenyl-derivative, 2a)
has been confirmed by X-ray structure analysis.

�4� 2� Cycloaddition of azo compounds and buta-1,3-diene
leads to the formation of tetrahydropyridazines1 which have
been shown to exhibit some conformational £exibility.2;3

When these starting compounds are substituted by appropri-
ate heteroatom (N,O) containing groups, £exible multi-
dentate ligands such as ethyl 2-aroyl- and ethyl
2-arylcarbamoyl-4,5-dimethyl-1,2,3,6-tetrahydro-
pyridazine-1-carboxylates4 are formed (Scheme 1). To our
knowledge neither X-ray crystallographic nor NMR and
MS characteristics of these conformationally £exible, bio-
chemically interesting structures have as yet been reported.
Therefore, we report now 1H and 13CNMR spectral
assignments, X-ray crystallographic and MS studies of the
series of ethyl 2-aroyl- and ethyl 2-arylcarbamoyl-4,5-
dimethyl-1,2,3,6-tetrahydropyridazine-1-carboxylates available
in our laboratories.
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Scheme 1

The 1H and 13CNMR spectra of substituted ethyl
2-aroyl-4,5-dimethyl-1,2,3,6-tetrahydropyridazine-1-carboxyl-
ates (1a^1h) and ethyl 2-arylcarbamoyl-4,5-dimethyl-1,2,3,6-
tetrahydropyridazine-1-carboxylates (2a^2k) have been

assigned using DQF COSY5;6 as well 1H,13C HMQC7;8

and 1H, 13C HMBC-techniques.9 The 13CNMR chemical
shifts of the aroylic C�O and ipso-carbon C10 of the phenyl
ring in 1a^1h show signi¢cant correlations with Hammett
s substituent constants, IR stretching wavenumbers
n�C�O� and PM3 atomic charges q(C). Corresponding
13CNMR correlations are valid in 2a^2k. In addition,
1HNMR chemical shifts of amido protons exhibit linear
dependences with s, n(N^H) and q(NH). The diastereotopic
protons of two CH2-groups in the heterocycle are in dynamic
equilibrium via simultaneous inversions of the nitrogens as
detected by the 1H, 1H EXSY-technique.11;12

X-Ray crystallographic analysis of ethyl 2-(40 -methyl)-
phenylcarbamoyl-4,5-dimethyl-1,2,3,6-tetrahydropyridazine-1-
-carboxylate 2a reveals that the distortion of the heterocycle
from planarity is strong in the crystalline state. The crystal
packing of 2a occurs as dimers via weak hydrogen bonding
between the amido proton and esteric carbonyl.

Experimental
Crystal Data for 2a.öC17H23N3O3, M � 317:4, F �000� � 1360,

monoclinic, a � 19:893�3�, b � 7:764�2�, c � 22:106�2�Ð,
b � 93:98�1�8, V � 3406�1�Ð3 (by least-squares re¢nement on
di¡ractometer angles for 25 centered re£ections, l � 0:71073Ð), space
group C2=c (no. 15), Z � 8, Dc � 1:24 g cmÿ3, m(Mo-Ka� �
0.086mmÿ1. The experimental data were collected with an
Enraf-Nonius CAD4 di¡ractometer with graphite monochromated
Mo-Ka radiation �l � 0:71073Ð) and o^2y scan mode. 3083 ref-
lections measured (y range from 2.1 to 25, h: 0^23, k: 0^9, l: ÿ26
to 26), 2991 unique [merging R � 0:0174 after absorption correction]
(c-scan absorption correction13 was applied with minimum trans-
mission of 0.932 and maximum transmission of 0.968) giving 2214 with
I > 2s�I�. Linear and approximated isotropic crystal decay, ca. 6.6%,
corrected during processing.

The structure was solved using direct methods with SHELXS-97.13
Full-matrixleast-squaresre¢nementwascarriedoutusingSHELXL-9714
withall thenon-hydrogenatomsre¢nedanisotropically.Hydrogenatoms
were located from electron density maps and re¢ned anisotropically.
The weighting scheme is w � 1=�s2�F 2

o � � �0:0664P�2 � 0:52P� where
P � �Max (F 2

o , 0� � 2F 2
c �=3. FinalR andRw values are 0.0393 and 0.1072

for data I > 2s�I� and 0.0579 and 0.1147 for all data.
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Fig. 2 An ORTEP-III picture15 of the X-ray crystal structure of 2a
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