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Abstract: 2-Imino-2'-m_ethyl biaryls, conveniently available by Suzuki cross coupling protocol, 
undergo lithium diethyl amide-modiated mvtalation - cyclization to give 9-aminophcnanthrcnes (Table 
1). The application of this new general methodology to the first synthesis of the alkaloid piperolactam 
C (9) is dvscribed. © 1998 Elsevier Science Ltd. All rights reserved. 

In efforts aimed to link Directed ortho-metalation (DoM)I and cross coupling tactics for the development of 

new synthetically useful methodologies, we recently described general and regiospecific routes to fluorenones 

(2), 2 dibenzo[b,d]pyranones (3) 3 and 9-phenanthrols (4) 4 and demonstrated their application in natural product 

synthesis (Scheme 1). In continuation of  these goals, we report a general route to 9-aminophenanthrenes (5) 

via a remote lateral metalation-cyclization sequence of 2-imino-2'-methyl biaryls I (DMG = CN, CH=NOMe, 

CH=NNMe2; R = Me). We thereby provide a new synthetic method for 9-aminophenanthrenes which proceeds 

under mild anionic conditions thus supereeeding classical methods requiring harsh conditions that are of limited 

scope. 5 In addition, we demonstrate application by a successful synthesis of Pipemlactam C (9, Scheme 2), a 

benzylisoquinoline alkaloid isolated from various Piper species which is of some pharmacological and 

biosynthetic interest. 6 

~ O DMG = CONR'2 DMG ffi OCONR'2 t ~ L  

~ R pyran-6-ones 

R Me CH=NNMe2 

4 
Phenanthrols Scheme I 9-Aminophenanthrenes 

+ To Carl Johnson, on occasion of his birthyear - a free vintage, for his many original and enkindling contributions to organic 
synthesis. 
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Table 1. Synthesis of  9-Aminophenanthrene Derivatives 5 

R 1-'~'1~ R I ~  
G Et2NLi NH2 
CH3 ~" 

R2.~.. ~ 50 mM, THF 
2-5 hr R2"~L ~ 

6 7 

Entr~' Startin B Material (6) G Product (7) 

G CH=NNMe2 NH~, 

Me CH=NOMe 

~'id, % a  

88 

50 

58 

CH=NNMe2 NH2 
e CH=NOMe 

Me 

42 

67 

58 

cN 

G CH=NNMe2 NH2 
M Mo CH=NOMe 

81 

72 

64 

c N  

oM~ CH=NOMe 

66 

12 

73 

M . o  

MeO CN MeO,..1~.1 
CH=NNMe2 o ~ N H  2 MeO G Me 

40 

61 

cN 

6 CH=NNMe2 NH2 
uo CH=NOMe 

89 

43 

63 

o CH=NNMe2 NH2 
Me CH=NOMe 

52 

41 

74 

CH=NNMe2 

G CH=NOMe NH2 Me 
46 

45 

a Yield of isolated (chromatographed and/or recrystallizegl) Ixoduct. 
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Exploratory studies led to optimization of the prototype conversions 67 -+ 7 (Table 1). 8 Although the 

nitrile gave the best result, the methoxyimine and the hydrazone also afforded acceptable yields of  product 7 

(entry 1).  The intermediacy of the nitrile in the cyclization reactions of  methoxyimine and hydrazone is 

indicated. 9 

The generality of  the lateral metalation - cyclizatiun route (Table 1) deserves brief comment. Thus, the 

synthesis of  alkyl (entries 2 and 3) and alkoxy (entries 4 and 5) 9-aminophenanthrenes in which the 

regiospecificity is predetermined by the cross coupling bond 7 is feasible by this method. Benzo fused analogs 

(entries 6-8) are likewise obtained from readily available biaryl precursors. Although acceptable yields are 

observed for all three G groups with one exception (entry 4), there is substantial variability as a function of 

substrate. 

To achieve the synthesis of piperolactam C (9), insertion of a carbonyl dication equivalent into the 

aminophenanthrene 8 (Table 1, entry 5 and Scheme 2) was required. After a number of  unfruitful 

attempts, 10 direct metalation 11 with excess n-BuLl followed by carbonation afforded piperolactam C in 43% 

yield (based on recovered 8) whose spectroscopic properties were identical with those of the natural product. 6c 

MOO 

M e O ~  NH2 

C 
8 

1. 10 eq. n-BuLi 
2. C02 

Et20 
(43%) 

Scheme 2 

MoO O 

MOOf~% H 

C 
9 

Piperolactam C 

In sununary, a new method for the synthesis of 9-aminophenanthrene derivatives based on remote lateral 

metalation - cyclization has been developed and applied to the first synthesis of  the alkaloid piperolactam C (9). 

The regiospecificity and mild conditions as well as the presence of the 9-aminophenanthrene moiety in 

aporphine-related alkaloids6 are aspects of this methodology which suggest further synthetic application. 12 
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