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The caloulated reactivity Lindices and bond distances fon thieno-

[2,3-clpyrnidazine, an unknown heterocycle, are presented.

Thieno[2,3-c]pyridazine (l) remains one of the two unknown thienopyri-
dazines.] However, in view of its structural relationship with cinnoline and
“jts isomeric relationship with the remaining thienopyridazines and the thieno-
pyrazines and thienopyrimidines, a theoretical picture of l becomes crucial to
designing research objectives which will reveal its chemical properties. In
this direction the calculated reactivity indices and bond distances for ] have
been performed and are presented in the Table. The methods employed for these

catculations have been discussed in detail eTsewhere.2



Bond Distances. The bond distances indicate that a certain amount of
bond fixation prevails for l and that structure lQ best represents thieno-
[2,3-c]pyridazine. This is a surprising result since {a) the isomeric thieno-
[3,2-c]pyr1dazine]’2 exists predominantly in the form illustrated by structure
iii in reference 1 and (b} 1p imposes a rather unlikely orthg-quinoid
structural situation around the thiophene nucleus. The rationale for this
bonding picture is puzzling.

Reactivities. The ease with which an aromatic heterocyclic molecule
interacts with various reactive species {i.e., free radicals, electrophiles,
and nucleophiles) can be expressed in terms of reactivity indices. Such
readﬂy2 derived indices are the frontier radical density (FRD), an index for
radical substitution; the frontier orbital density (FDD), an index for nucleo-
philic substitution; and the frontier electron density (FED), an index for
electrophilic substitution.

As revealed by the FRD and FED indices compound l should undergo free
radical reactions and electrophilic substitutions at C-5. This result is to
be anticipated in view of the chemical properties which have been reported for
similarly fused thiophene compounds (for example, benzo[b]thiophene,3 various
thienopyridines” and thienopyrimidines®). On the other hand, the FOD index
indicates that nucleophilic substitution will occur preferentially at C-6.
This predicted occurrence can be explained as being due to the extended vinyl-

ogous relationship of C-6 with N-2 in compound l. This, in turn, implies
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(a) that a polarized species (i.e., 2) is significant for 1 when it is
subjected to nucleophilic reaction conditions and (b} that H-6 of qI’ should

be sufficiently acidic to react with & judiciously chosen base.
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TABLE

Molecular Orbital Data for Thieno[2,3-clpyridazine

i
Bond. Distances Reactivity Indices

Bond Atom FRD FOD FED
1-2 1.426 A 1 0.160 0.146 0.173
2-3 1.296 2 0.193 0.349 0.036
3-4 1.447 3 0.051 0.019 0.083
2-43 1.372 4 0.184 0.230 0.137
4a-5 1.457 -4a 0.130 0.255 0.005
5-6 1.352 5 0.255 0.270 0.240
6-7 1.733 6 0.216 0.387 0.044
7-7a ©1.730 7
7a-1 1.306 7a 0.032 0.064
da-7a 1.455
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