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Figure 2. The “C NMR spectrum of [NiL*J(CIO,). in Me,S0-
ds solution with solvent peaks omitted.

or CH,CN ligands in the axial position to give octahedrat
species (see Figure 1} as is frequently observed with macro-
cyclic tetra-aza nickel(ll) complexes. The reason might be
due to the steric crowding of the axial sites increased by
N-ethyl groups on two nitrogen atoms. The electronic spectra
of Ni(Il) and Cu(Il} complexes of L* show the 6-7 nm shift
of A longer wavelengths than those of L% indicating that
N-ethyl complexes weaken the ligand field strength of com-
plex further than N-methyl complexes do®. Two nitrogen
atoms with Ri(ethyl group) in L* tend to form sp® rather
than sp® hybridization as suggested by the X-ray data of
the Ni-N bonds length in similar complexes®. The 'H NMR
spectrum'® of [NiL*J(C1Oy); in Me.SO-d¢ solution shows a
sharp singlet at $=2.08 ppm which is assigned to the imine
methyl groups. The methy] triplet and methene quartet of
N-ethyl occur at §= 115 and $=2.74 ppms. respectively. The
three peaks mentioned just before as well as other ones
do not show any broadening, indicating that this complex
maintains the square-planar geometry and is diamagnetic
even in coordinating solvent of Me,SO!.

The 3C NMR spectrum of [NiL¥](ClQ); is shown o be
8 resonances rather than 16 ones, indicating that the ligand
contains eight pairs of nonequivalent carbon atoms (Figure
2). This observation supports the symmetric arrangements
of this complex. Namely, there is the possibility of two ster-
eoisomers, i.¢, one N-meso form and the other racemic form®,
We are currently doing X-ray analysis in order to tell in
which form the complex exists. In conclusion, we have syn-
thesized N-ethyl 14-tetra-aza diene (L'} by the non-template
reaction and its Ni{Il) and Cu(Il) complexes.
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Lactam synthesis pia cyclization of radicals generated from
N-substituted haloacetamides is now well documented. Typi-
cally. N-ally] and N-propargyl haloacetamides undergo cycli-
zation under various radical-generating conditions to afford
y-lactams.! Synthesis of B-lactams from N-vinyl haloacetami-
des was also reported.” These reactions proceed viz (amino-
carbonyl)methyl radical intermediates. In view of the results
we obtained in the synthesis of a-methylenelactones and a-
methylencycloalkanones from propiolates and acetylenic ke-
tones® via (a-alkoxycabony)-g-stannyl)vinyl and {a-carbonyl-p-
stannyl}vinyl radicals, N-substituted propioclamides appeared
to be proper substrates in the synthesis of a-methylenelac-
tams. We now report that f-butyl-substituted N-allyl propiol-
amides indeed serve well as precursors in radical cyclizations
via {a-aminocarbonyl-B-stannyl)vinyl radicals formed by the
addition of stannyl radicals to the propiolamide triple bonds.

N-f-Buty! propiolamide was prepared from propiolyl chlo-
ride* and ¢-butylamine and it was reacted with various allylic
bromides under basic conditions (KOH/DMSO) to form sub-
strates la-g. Radical cyclization of these substrates was
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achieved under standard high-dilution conditions and the
product a-stannylmethylenelactams® were destannylated un-
der acidic conditions (Scheme 1). Substrates with N-allyl and
3-substituted allyl substituents were converted into a-methyl-
ene-y-butyrolactams 2a, b, ¢, and d, in reasonable yields
(Table 1). These are products of 5-exo cyclization and no
6-endo cyclization products were isolated. The highest yield
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was achieved with the substrate 1¢, which suggest that the
(a-aminocarbonyl-B-stannyl)vinyt radicals are nucleophilic. N-
Methallyl derivative le was converted into the 5-exo cycliza-
tion product 2e whereas the substrate If yielded only the
6-¢endo cyclization product 2f. It should be reminded that
methallyl propiolate is known to cyclize mainly in the 6-endo
mode.* Finally, 3-butenyl derivative 1g was transformed into
the o-methylene-$-valerolactam 2g via 6-exo cyclization.

The results show that properly substituted propiolamides’
are reasonable substrates in the radical cyclization producing
eventually o-methylenelactams. The scope and utility of
these cyclization reactions will be the subjects of our future
investigations.

Acknowledgement, Authors thank the Ministry of
Education, Republic of Korea, (BSRI-91-314), the Organic
Chemistry Research Center (KOSEF) and Ukong Corporation
for financial support.

References

1. (@) G. Stork and R. Mah, Heterocycles, 28, 723 (1989); (b)
R. S. Jolly and T. Livinghouse, J Am. Chem. Soc, 110,
7536 (1988); (c) H. Ishibashi, T. S. So, T. Sato, K. Kuroda,
and M. Ikeda, J Chem. Soc. Chem. Comm. 762 (1989);
(d) T. Sato, Y. Wada, M. Nishimoto, H. Ishibashi, and M.
Ikeda, /. Chem. Soc. Perkin Trans. 1, 879 (1989); (e) H.
Nagashima, N. Ozaki, K. Seki, M. Ishii, and K. Itoh,
Org. Chem., 54, 4497 (1989); (0) }J. M. Clough, G. Pattenden,
and P. G. Wight, Tetrahedron Lett, 30, 7469 (1989); (®
F. Barth and C. O-Yang, Tetrahedron Lett, 31, 1121 (1990).

2. (a) H. Ishibashi, N, Nakamura, T. Sato, M. Takeuchi, and
M. Ikeda, Tetrahedron Lett, 32, 1725 (1991): (b) S. L. Fre-
mont, J. L. Belletire, and D. M. Ho, Tetrahedron Lett, 32,
2335 (1991).

3. (@) E. Lee, S. B. Ko, and K. W. Jung, Tetrahedron Letf,
30, 827 (1989); (b} E. Lee, C-U. Hur, and ).-H. Park, Tetrahe-
dron Lett, 30, 7219 (1989); (¢) E. Lee, C.-U. Hur, and C.
M. Park, Tetrahedron Lett, 31, 5039 (1990); (d) E. Lee,
C-U, Hur, Y. C. Jeong, Y. H. Rhee, and M. H. Chang,
1. Chem. Soc. Chem. Comm., 1314 (1991).

4. W. J. Balfour, C. C. Greig, and S. Visaisouk, J Org. Chem.,
39, 725 (1974). Modified procedure was used. Propiolic
acid (1.38 g) was added to a dry dichloromethane solution
(50 m!) of PCls (4.5 g) at r.t, over 30 min and the solution
was stirred further for 3 h. {-Butylamine (14 g) was added
dropwise to this solution at —5~ —15C for 30 min and
the mixture was further stirred at that temperature for
1 h. Solid was filtered and the filtrate was concentrated.
Chromatographic separation and crystallization in CH,Cl.-
hexane produced 2.0 g (80%) of the crystalline product.

5. G. L. Isele and A. Luttringhaus, 266 (1971).

6. In all cases, predominant formation of (Z)-a-stannylmeth-

ylenelactams was evident from the characteristic NMR
signals of the protons at § 6.2-6.3.

7. No cyclization products were obtained from substrates

lacking N-f-butyl substituent.



