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REACTIONS OF THE PYRROLIDINE DIERAMINE OF PUMMERER™S KETONE WITH

NITROSOCARBONYLMETHANE

Andrew A. Freer, Md. Azizul Islam, Gordon W. Kirby*, and Mohinder P. Mahajan
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Abstract — The pyrrolidine dienamine (2) of Pummerer's ketone (1) reacts with
the dienophile nitrosocarbonylmethane to give a bridged oxazine (9)}. The
structure (9}, incorperatimg 2 mol equiv. of the nmitrose compound with
reductive loss of 1 oxygen atom, has been determined by X-ray methods. Other

products were the hydroxamic acid (6) aad the acetamidoenone (7).

Barton and his coworkers1 proposed the constitution (1) for Pummerer's ketone, an oxidation praducg
of p-cresol, and, on structural and mechanistie grounds, formulated3 the oxidative coupling of
phenols as a general biogenetic theory. This has withstood the test of mumerous biosynthetic
experiments and has formed the basis for the total synthesis of phenolic natural products following
"biomimetic® routes. Pummerer's ketone [the racemic form of {1)] has more recently been employmf
as a 'pharmacophoric synthon' for the synthesis of analogues of the morphine alkaloids. We
selected the pyrrolidine dienamine {2)> of Pummerer's ketone to extend our study6 of the Diels-
Alder reactions of acylnitrosc compounds (RCONO), a class of transient dienophiles formed by

oxidation of hydroxamic acids (RCONHOH)T.

fhe 'H omr spectrum €100 MHz) of the dienamine (2), in deuteriochleroform at ambient
temperature, showed broad, ill-defined signals for 1-, 2-, 4-, and 4a-H, in agreement with
literature repartss. Confirmation that signal broadening arose from site exchange, presumably via
the transformation (2) & (3}, was obtained from variable temperature studies. At —60°C the
spectrum showed a pair of AB quartets, § 6.12 and 5.74 (J 10 Hz, 2- and 1-H), and § 5.09 and 4.40
(J 6 Hz, 4a~ and 4-H), as expected for the dienamine structure (2}. With increasing temperature,
the signals broadened and merged and at 60°C had coalesced to form a broad singlet, § 5.34.

The dienamine (2} reacted with nitresocarbonylmethane (MeCONO) formed in situ from acete-

6 Thus, acetohydroxamic acid (2 mol equiv.) was

hydroxamic (MeCONHOH) under the usual conditions.
added slowly to the dienamine (2) and tetraethylammonium periodate (2 mol equiv.) in dichloromethane
at 0°C. Chromatography of the reaction mixture gave, as a major crystalline product (28%), the

oxazine (9), presumably derived from the enamine (8) by hydrolysis. Many structural features of

this product (9) were revealed spectroscopically. However, the elemental composition implied the
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Hz, 4-H), 3.16 (dd, J 17.7 and 2.9 He, 4-H), 4.58 (ddd, J 3.7, 2.9, and 1.7 Bz, 4a-H), 6.68 (4, J
8.0 Hz, 6-H), 6.95 (br d, J 8.0 Hz, 7-H)}, 7.05 (br s, 9-B), 7.44 (d, J 1.6 Hz, 1-H), and 7.73 (br s
NH, exch. with D,0).

Compound _ (9): mp 192-193°C (frem CH2C12—1ight petroleum); Vv

. (CCL,) 3480, 1750, 1708,

and 1665 r:m_I

; 6H (200 MHz; CDC13J 1.65 (s, 9b-Me), 2.13 (s, ONAc), 2.15 (s, NHAc), 2.26 (s, B-Me),
2.32 (dd, J 19.5 and 1.9 Hz, 2-H), 2.70 {(dd, J 19.5 and 3.9 Hz, 2-H), 5.10 (m, 1-H), 5.98 (s, 4a-H),
6.63 (d, J 8.2 Hz, 6-H), 6.85 (br s, NH, exch., with DZO), 6.90 (m, 9-H), and 6.95 (dm, J 8.2 Hz,
7-8); 6C {50.4 MHz; cncls) 20.2 (9b-Me), 20.75 (8=Me), 24.3 (COMe), 24,5 (COMe}, 39.1 (C-2), 49.0
(C-9b), 54.2 (c-1), 83.5 (C~4a), 86.0 (C-4), 110.2 (C-6), 123.7 (C-9), 129.6 (C-8 or -9a), 130.5
(C-7), 131.9 (C-% or -8), 156.3 (C-5a), 169.5 (COMe), 170.3 (COMe), and 197.45 (C-3}; crystal data:
C18H20N205, M = 344.4, triclinie, space group P ?; a = 9.890(1), b = 11.789(2), ¢ = 16.969(4) &,

o = 74.63(2), B = 77.33(2), ¥ = 74.74(1)°, U = 1816.5 A>, F(000)

u(Mo-Ka) = 0,93 Cm*1 .

728, EC =1.26gem ~, 2 =4,
2428 Indepeundent reflections (l > 3.00.[) were measured on an Enraf~YWonius

CAD-4 automatic diffractometer, The structure was golved by MITHRIL1O using direct techniques and

refined to a final R value of 0.087. There are two independent molecules in the asymmetric unit.

Compound (9; Ac = Bz}: mp 186-188°C (from CH2C12—1ight petroleum); Voax. (CClA) 3285, 1750,
1688, and 1640 cm ; 8, (90 MHz; CDCl,) 1.84 (s, 9b-Me), 2.28 (s, &-Me), 2.42 (dd, J 19.5 and ca.
2 He, 2-H), 2,94 (44, J 19,5 and ca, & Bz, 2-!), 5.28 (m, 1-H), 6.41 (s, 4a-n), 6.63 (d, g 8 Hz,

6-#), 6.98 (2H, m, 7- and 9-H), 7.45 (m, m- and p-Bz-H), and 7.86 {(m, o-Bz-H),

REFERENCES

1. D.H.R. Barton, A.M, Deflorin, and 0.E. Edwards, J. Chem, Soc,, 1%56, 530,
2, R.G.R. Bacon, R. Grime, and D.J. Munro, J. Chem. Soc., 1934, 2275,
3. D.H.R. Barton and T. Cohen, 'Festschrift Arthur Stoll’, Birkhauser, Basle, 1957, p. 117.
4, 8.8. Matharu, D.A. Rowlands, J.B. Taylor, and R. Westwood, J, Med. Chem,, 13977, 20, 197.
5. E.B. Morlock, J.D, Albright, and L. Goldman, U.S. Patent 3,646,606/1972; D. Beck and
K. Schenker, Helv. Chim. Acta, 1971, 54, 734; M. Myers, Ph.D. Thesis, University of Hull, 1977.

6. C.C. Christie, &.W. Kirby, H. McGuigan, and J.W,M. Mackinnon, J. Chkem. Soc., Perkin Trams. 1,

1985, 2469; and earlier papers cited therein.
7.  G.W. Kirby, Chem. Soc. Rev., 1977, &, 1.

8. G.W. Kirby and J.G. Sweeny, J. Chem. Soc., Perkin Trans. 1, 1981, 3250,

9. G.W. Kirby and H.,P, Tiwari, J. Chem. Soc,, 1964, 4655,

10. C.J. Gilmore, J. Appl., Crystallogr., 1984, 17, 42.

Received, 27th August, 1988

- 150 —




