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DIRECTED METALATION OF TERTIARY BENZAMIDES. ABBREVIATED SYNTHESES
OF PHENANTHRO-QUINOLIZIDINE AND -INDOLIZIDINE ALKALOIDS

*
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The Guelph-Waterloo Centre for Graduate Work in Chemistry, Waterloo Campus
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Summaiy . Shont syntheses of the alkaloids cryptopleurine {1) and antofine (%) vila directed
metalation of the common phenanthrene amide 3 are described.

We wish to report convenient syntheses of cryptopleurine (]) and antofine (2), represent-
ative alkaloids of the phenanthroquinolizidine and -indolizidine types, by application of
benzamide directed metalation strategy2 (Qgpgmgyl). As a result of their interesting bio-
synthesis3 and their potential antitumor properties,4 these classes of alkaloids have been
the subject of vigorous synthetic activity.5 Our approach demonstrates the viability of the
directed metalation reaction for condensed aromatic substrates, extends its utility for the
synthesis of diverse natural products,2a and illustrates a general method of heterocyclic

ring annelation.
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Metalation of the readily available phenanthrene amide %6 under standard conditions2a

followed by treatment with freshly-distilled pyridine-2-aldehyde gave the intermediate amide
alcohol which, without isolation, was converted into the pyridino phthalide Q? by TsOH
catalyzed cyclization. Hydrogenolysis with copper sulfate-activated z1'nc8 afforded the
carboxylic acid Q? which upon catalytic reduction and thermolysis provided the known9 lactam
7

%. Metal hydride reduction yielded cryptopleurine 1 which was shown to be identical {mp,

tec, IR, NMR) with an authentic sample.10

Metalated phenanthrene amide 3 was similarly converted into the pyrrolo phthalide Q7
except that the second step was effected by a slurry of silica gel in chloroform. Zinc
(copper sulfate) reduction followed by esterification gave compound 17 which, after con-
siderable experimentation,H was transformed into lactam 2 by hydrogenation. Lithium
aluminum hydride reduction provided antofine (%) whose physical and spectral properties were
shown to be identical with an authentic samp]e.‘r’e’]2

Especially in view of the ready accessibility of substituted phenanthrene carboxylic
acids,]3 these brief syntheses serve as protreptic examples for the application of the
directed metalation strategy to the synthesis of other phenanthro-quinolizidine and

-indolizidine alkaloids and their ana]ogues.s’]4
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A1l compounds showed analytical and spectral data consistent with their structures.
Salient physical and spectral data for all new compounds fo]]ow.%: mp 239-241°C (PhMe);
IR (Nujol) 1760 cm '; NMR (CDC1,) 83.93, 4.04, 4.10 (3 x s, 9 H), 6.79 (s, 1 H) 8.67 (m,
1 H}, 9.09 (d, 1 H, J = 9 Hz). 6: mp 278 280°C (EtOH); IR (Nujol) 1620 cm™!; NMR {coci,)
5§ 4.00, 4.03, 4.06 (3 x s, 9 H), “4.60 (s, 2 H). 8 mp 198-199°C (EtOH) D1t9 mp 194-
195°C]; IR (Nujol) 1635 cm '; NMR (CDC1,) § 4.01, Yg. 06, 4.12 (3 x s, 9 H), 4.75 (br d, W),
9.60 (d, 1 H, J = 9.5 Hz). s mp 197-200°C (Acetone) 11t5b mp 196.5-198°C. 5: mp 248-
250°C (CH C1 _-Et 0), IR (NUJO]) 1740 em™'; NMR (CDCT, ) § 3.71, 4.03, 4.11 (3 x S, 9 H),
5.22 (q, 5 Hf, 5°88 (dd, 1 H), 6.09 (t, 1 H), 6.84 ( 1 H), 9.03 (d, 1 H, J = 9 Hz).

T mp 171 172°C (CH,C1,-Et,0); IR (NuJo1) 1720 cm™ !, NMR (CDC] ) 66, 3.83, 4.01, 4.08

4 x s, 12H), 4.22, 5.13 (2 x s, 4 H) 9: mp 254- 255 C (CH2C1 - ); IR (NuJol) 1635

NMR (CDC] ) 6 4, 01, 4,03, 4.12 (3 X s, 9 H), 9.31 (d, ﬁ, 9 Hz). 2: mp 212-

213 C (Acetone) 195t 213-215°C.
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