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Abstract: The X-ray analysis of 2,5-dimethylpyrazolone N,N-dioxides (1c) revealed that the N-N bond is remarkably
iong [1.650(4) A]. Inspection of the crystal packing diagram suggested that the interaction between the nitrogen atoms

of the dioxides and the carbonyl oxygen is operative, indicating the presence of a molecular complex before the
formation of the TS in the 1,3-dipolar cycloaddition. © 1998 Elsevier Science Ltd. All rights reserved.

In the previous papers,' we reported the 1,3-dipolar cycloaddition behavior of 3,5-disubstituted pyrazolone
N,N-dioxides (1a-c)? toward various unsaturated compounds. It was noted that the exo 1:1 cycloadducts were
predominantly formed in styrene (2a), 1,5-cyclooctadiene (2b) and norbornadiene (2¢), whereas the endo
cycloadducts were obtained in dipolarophiles bearing carbonyl or cther oxygen [N-phenylmaleimide (2d), N-
vmvlnvrrohdmone (2e) and epoxynaphthalene (2f)]. The PM3 calculation® predicted that the parent Dvrazolone
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In this paper, we discussed the observed endo/exo selectivity based on the X-ray analysis and MO
calculation data.

First of all, we clarified the structure of 2,5-dimethylpyrazolone N,N-dioxide (1c).** The computer-
generated drawing of the crystal structure is depicted in Fig. 1. The result gave a definitive evidence for the N,N-
dioxide structure, ruling out the alternative structure” (1A or 1B). However, the N-N bond length was found to
be remarkably elongated [1.650(4) A), suggesting that the dioxide has a different electronic character from that of
the nonelongated structure. Inspection of the X-ray structure of 1c indicates that the structure of the nitrone

moiety closely resembles the remaining nitrone moiety of the cycloadduct of epoxynaphthalene and 1a. 1. 5
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in order (o know an Table 1. X-Ray and Calculated Bond Lengths (A) of 1c

origin of the bond

clongation, we performed Method NoO  N=C NN C=0 CC

the MO calculation. The

structural ‘_h“";alc"‘a“”d by X-ray 1.226(4) 1.295(4) 1.650(4) 1.209(4) 1.467(4)
semiempirical” and ab inifie g 1185 1346 1623 1223 1496
methods with several basis PM3 1209  1.328 1730 1.205 1496
sets® are listed in Table 1. 321G 1283 1275 1546 1204 1484
The N-N bond length is 6-31G* 1.208 1.277 1.518 1.186 1.482
significantly affected by the MP2/6-31G* 1.213 1.317 1.806 1.238 1.470

computational level, ranging B3LYP/6-31G* 1.214 1.300 1.723 1.220 1.482
from 1.518 to 1.806 A. The
RHF/3-21G and 6-31G* values are remarkably shorter than the X-ray value. The MP2/6-31G* and B3LYP/6-
31G* calculated bond lengths are much longer than the others. The AM1 calculated bond length (bond order

ear the experimental value.
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the crystai packing indicaie that the 1,3-dipolar cycioadditions with dipolarophiies bearing carbonyi or ether
oxygen might meet a similar interaction before the formation of transition states. Figures 3 and 5 show the
molecular complex (MC) geometries optimized by AM1 and 6-31G* calculations.”® The calculated complexes
take conformations in which the dipolarophile moiety is close to the reaction site of the 1,3-dipole, very favorable
for the transformation to the corresponding transition states leading to the endo cycloadducts.
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compiex (MC) is stabilized by -2.5 kcal/mol.
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g.5 AMI Geometries and Heats of formation (kcal/mol) derived from the TS and IRC Calculations for the
Cycloaddition of 1d with 2f.

In summary, the dioxides recognizes the carbonyl and ether oxygens to form molecular complexes to give
the endo adducts. The charge transfer complex formation between 1a and electron-rich species supports this

IR 1]
assumption. -
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