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Abstract - The pyrrolidine dienamine (2) of Pmerer's ketone (1) reacts with 

the dienophile nitrosacarhonylmethane to give a bridged onazine ( 9 ) .  The 

structure (9). incorporating 2 mol equiu. of the nitroso compound with 

reductive loss of I oxygen atom, has been determined by X-ray methods. Other 

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

2 Barton and his coworkers1 proposed the constitution ( 1 )  for Punrmerer's ketone, an oxidation product 

3 of e-cresol, and, on structural and mechanistic grounds, formulated the oxidative coupling of 

phenols as a general biogenetic theory. This has withstood the test of numerous biosynthetic 

experimenLs and has formed the basis for the total synthesis of phenolic natural products following 

4 'biomimetic' routes. P-erer's ketone [the racemic form of (I)] has more recently been employed 

as a 'pharmacophorie synthon' for rhe synthesis of analogues of the morphine alkaloids. We 

5 6 selected the pyrrolidine dienamine (2) of Pmerer's ketone to extend our study of the Diels- 

Alder reactions of acylnitroso compounds (RCONO), a class of transient dienophiles formed by 

7 oxidation of hydroxamic acids (RCONHOH) . 
che i~ nmr spectrum (100 MHz) of the dienamine ( 2 ) ,  in deuteriochlorofom at ambient 

temperature, showed broad, ill-defined signals for I-, 2-, 4-, and 4a-H, in agreement with 

literature reports5. Confirmation chat signal broadening arose from site exchange, presvmably 

the transformation (2) Z ( 3 ) ,  was obtained from variable temperature studies. At -60°C the 

spectrum shoved a pair of AB quartets, 6 6.12 and 5.74 ( J  10 Hz, 2- and I-HI, and 6 5.09 and 4.40 

(J 6 Hz, 4a- and 4-HI, as expected for the dienamine structure (2). With increasing temperature, 

the signale broadened and merged and at 60°C had coalesced to form a broad singlet, 6 5.34. 

The dienamine (2) reacted with nitrosocarbonylmeth3ne (MeCONO) formed gn from a c e t o -  

hydroxamic (MeCONHOH) under the usval conditions.6 Thus, acetohydroxamic acid (2 mol equiv.) was 

added slowly to the dienamine (2) and terraethylammonium periodate (2 mol equiv.) in dichloromerhane 

at 0°C. Chromatography of the reaction mixture gave, as a major crystalline product (28%), the 

onarine (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 



FIGURE : ( 9 )  
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He, 4-H), 3.16 (dd, J 17.7 and 2.9 Hz, 4-H), 4.58 (ddd, J 3.7, 2.9, and 1.7 Hz, 4a-H), 6.68 (d, - J 
8.0 Hz, 6-H), 6.95 (br d, J 8.0 Hz, 7-H), 7.05 (br s, 9-H), 7.44 (d, J 1.6 Hz, 1-H), and 7.73 (br e, 

NH, exch. with D20), 

Compund (9): mp 192-193'C (from CH2C12-light petroleum); vmax, (CC14) 3480, 1750, 1708, - - -. .. . 

and 1665 cm-l; 6H (200 MHz; CDC13) 1.65 (s, 9b-Me), 2.13 (s, ONAc), 2.15 (s, NHcA 1, 2.26 (s, 8-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-HI, 5.98 (s ,  4a-HI, 

6.63 (d, J 8.2 Hz, 6-H), 6.85 (br s,  NH, erch. with D20), 6.90 (m, 9-H), and 6.95 (dm, J 8.2 Hz, 

7-H); SC (50.4 MHz; cDc13) 20.2 (9b-Me), 20.75 (??-Me), 24.3 (Cog), 24.5 (COE), 39.1 (C-2), 49.0 

(C-9b), 54.2 (c-l), 83.5 (C-4a), 86.0 (C-4), 110.2 (C-61, 123.7 (C-9), 129.6 (C-801 -9a), 130.5 

(C-7), 131.9 (C-9am -a), 156.3 (C-5a), 169.5 (SM~), 170.3 (GMe), and 197.45 (C-3); crystal data: 
- 

C18H20N205, M = 344.4, triclinic, space group Ii 1, 5 = 9.890(1), b = 11.789(2), c = 16.969(4) A, 

3 u = 74.63(2), B = 77.33(2), y = 74.74(11°, = 1816.5 A , E(000) = 728, Q = 1.26 g 5 = 4, 

- 1 u(~o-@) - 0.93 cm . 2428 Independent reflecfians (I ), 3.00~) were measured on an Enraf-Nonius 

CAD-4 automatic diffractometer. The structure was solved by MITHRIL'O using direct techniques and 

refined to a final 5 value of 0.087. There are two independent molecules in the asymmetric unit. 

Compound (9; Ac = Bz): mp 186-188°C (from CH2C12-light petroleum); vmax, (CC14) 3285, 1750, 

1688, and 1640 m-'; SH (90 MHz; CDC13) 1.84 ( s ,  9b-Me), 2.28 (s ,  8-Me), 2.42 (dd, J 19.5 and z. 
2 Hz, 2-HI, 2.94 (dd, J 19.5 and E. 4 Hz, 2-H), 5.28 (m, 1-H), 6.41 (s, 4a-HI, 6.63 (d, J 8 Hz, 

6-H), 6.98 (2H, m, 7- and 9-HI, 7.45 (m, 5- and E-Bz-HI, and 7.86 (m, - o-Be-H). 
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