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Abstract - The synthesis of 9,10,11,12,12a,13 -hexahydro-7~-naphtho[l ,2-b]quinol1zlne, 

which has structural similarity to antitumor alkaloid cryptopleurlne (1). has been ac- 
complished by a sequence involvjng as a key step the Friedel-Crafts acylatlon of 1-(2- 

naphthylmethyl)p~pecolin~c acid (9). Ir, 'H, and 13C nmr data indicate a trans-fused 
qulnollzidlne conformer for naphthoi1,2-b]quinollzidine (3). 

Cryptopleurine (l), first isolated from Cryptocarya pleurosperma (Lauraceae), is known not only by 
1 

means of its noxlous vesicant action , but also by its various interesting pharmacological properties, 
2 3 Ilke antiv~ral and antitumoral activities. This alkaloid along with the structural related tylo- 

phorlne (1) and tylocrebrine (3) inhib~t proteln synthesis in eukaryotlc cells affecting the EF-2 
4 

dependant translocation step by a common mechanism o f  action . 
5 Our previous studies followed the synthesis of cryptopleurine related compounds with a simplier 

structure, whlch may allow to recognize a pattern of relatlonship between the chemical structure of 

these alkaloids and their inhibitory effect on protein synthesis. One of the criteria used for slm- 

plification of the alkaloidal structure in this serles was the elimination of either the A or the C 

benzene ring of the phenenthrene nucleus in ring system 4 with retention of the quinolizidine moiety. 

1 cryptopleurine - - 2 R1= H, R2i OMe tylophorine 

3 R1= OMe, Re= H tylocrebrine - 



In this outline we considered of interest the preparation of 9 .10,11,12,12a,13 -hexahydro-7~-naphtho[l,2-b]- 

quinolizine (2). Only one reduced form of naphtho[l,2-blquinolizine nucleus, obtained from reduc- 

6 tion of the corresponaing naphthoquinolizlnium salt, has to our knowledge been described . The syn- 

thesis of the target compound 2 is depicted in Scheme 1 ,  and was accomplished in accordance with a 
7 former synthesis of cryptopleurine . 

The preparation of ethyl N-(2-naphthylmethyl!-2-piperidinecarboxyIate (9) was attempted by two differ- 
rent ways. Thus, condensing the suitable acid chloride 5 with one equivalent of ethyl pipecoiinate (?! 

8 and 2 equivalents of pyridine in dry toluene at room temperature afforded the amide 8 in 96.5% yield , 
9 mp 55-57cC (ether - light petrol). By selective Borch reduction this amlde was converted to amino 

QJY - Qd 
04C'o~t O C O O E ~  , 

9a  free base - 
9b HCI - \ 

Scheme 1 
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ester 9. Namely, 0-ethylation with trlethyloxonium fluoroborate In dry CH2CI2, followed by sodium 

borohydride reduct~on In absolute ethanol at room temperature, gave in our hands the amlno ester 9 10 

in a surprisingly poor overall y ~ e l d  (53%). Better results were achieved by the alternative method. 

Thus, the reflux of 2-chloromethylnaphthalene, elther with 2 equivalents of 1 in dry benzene for 3 h, 
or with 1.1 equivalent of 1 hydrochloride in absolute ethanol in the presence of 1.1 equivalent of an- 

hydrous sodium carbonate for 6 h, ylelded in both cases 83% of the amino ester ?, which was purified 

as the hydrochloride z, mp 164-166QC (acetone). Hydrolisls of wlth concentrated hydrochloric acld 

afforded the amino acid 10 in 77% yleldl', mp 192-194PC (iiydrochlor~de). 

Cyclizatlon to naphtho[l,2-b]quinol1z1d1n-13-one (11) was brought about through an intramolecular 

Friedel-Crafts acylation. Thus, stirring the amino acid 10 in polypnosphoric acid under nitrogen at- 
mosphere at 1051C during 6 h, followed by careful work-up at 2 0 T ,  afforded the unstable solid ketone 

1 1  in 89% yield. As fl was very sensitive to aerial oxidation. it was characterized only by spectra- - 

scopic means1' and was immediately reduced by sodlum borohydnde in ethanol to yleld 81.4% of a 

13 dlastereomeric mixture of 11 in a ratio 713 . The bad solub~lity of these compounds dld not allow 

a further characterization. Dehydration of 11 proceeded smoothly on reflux with 70% perchlonc acld 

in glacial acetic acid durlng 1.5 h. The irninium perchlorate 13, whose structure was conf~rmed by 
spectroscopical data14, precipitated from the cold reaction mixture in 90% yield, mp 195QC (acetic 

acid). Sodium borohydnde reduction of this derivative in ethanol at 0% during 0.5 h afforded the 
15 naphtho[l,Z-b]quinolizidine 14 as white needles (85.2%), mp 105-106°C (ethanol/H20). 

The most significant feature of nmr spectra of these compounds is the non equivalence of methylene 

protons between the naphthalene nucleus and The nitrogen atom observed in amino ester 9 and in the 
tetracyclic bases. The non equivalence of the C-7 axial (ax) and equatorial (eq) protons observed in 

the benzo[t,2-b]quinoliz~dine systems 12'15 - 1 1  and 14, whose coupling constants are J = 16 and 15.5 

Hz, respectively, has before been described by Johns et al.,l6 at cryptopleurine, and is in accord- 

ance w l t h  the observations made by Fitzgerald et al.17, and Hamlaw tt a1.18, that the ax and eq 

Protons of methylene groups a to the nitrogen in quinolizidines have a marked difference in chemlcal 

shift. In accordance with the study carried out by Foldeak et al.19, at phenanthro[9,10-b]qu~nolizi- 

dines, this non equivalence of C-7 protons allows to assign to compound 14 a trans-fused qu~noliridine 
conformer. This is confirmed by means of the strong Bohlrnann bandsz0 observed in the i r  spectra of 

these compounds. 

The 13c chemical shift assignment of 14 was made by coupling constants and from analogy with that 
23  of cr~ptopleurlne~~, as well as by comparing chemical shlfts of trans-quioolizid!ne22 and derivatives . 

The chemical shifts observed for C-7, C-9, and C-13 are in agreement with a trans-quinolizidlne con- 

formation. 

For amlno ester 9, we can suggest, as it is the case in analogous phenanthrene derivatives7, that a 



p r e f e r r e d  o n e n t a t l o n  o f  t h e  two m e t h y l e n i c  p r o t o n s  concerned relative t o  t h e  naphthalene r i n g  and t h e  

n l t r o g e n  lone  p a i r  1s due t o  con fo rmat iona l  r l g l d ~ t y ,  p robab ly  caused by restricted r o t a t i o n  about  

naohthalene C-7 bond. 
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