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BENZOMORPHAN RELATED COEIPOUNDS. XV. 

A VERSATILE NETHOD FOR THF SYNTHESiS OF HETEROMORPHANS~ 
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From 2 - b e n z o y l - S m e t h y l - 6 0 x 0 - 2 - a z a h i c y c l o  [?.?. I] nonane-7- 

carboxylate the preparation of 5-methyl substituted pyrazolo [3,4-f] - ,  

pyrido[2,3-f]-, and indola[2,3-~morphans is descrihed. 

~eterornorphnn~ synthesis usually implies the acid-induced final cyclization 

of a 2-(heteraarylmethy1)tetrahydropyridine. It means that the carbocyclic ring fg  

sed to the aromatic heterocycle is formed in the last stage of the synthesis. By 

1 1  this procedure thien~-~-', benro[b]thieno-a, indo10[2,3-f]-~'", pyrldo[3,zf]- , 

and pyrrola[3,2-flmorphansl have been prepared in the last years. 

I 
CH3 

HETEROMORPHAN 

Nevertheless, this approach to heteromorphans has some limitations: 

a) Those deriving from the inaccessibility o f  certain starting products in the 

case of some hcterocyclcs. Thus, it is not possible to obtain indolylmethyl-, pyrrg 

lylmethyl- and furfurylmagnesium12 halides, required far the preparation of type I 

systems through condensation with a pyridinium salt and furthcr reduction of the ry 

13 sulting dihydrapyridine (drewc route) . 

b) It is not applicable to systems which arc sensitive to the strong acid me- 

dium required in the cyclization, such as far 2-(furylmethy1)tetrahydropyridines 14,15 

Also cyclizations on indale 3-position fail because  of its protanation in the r eac -  



1 
tion conditions1, as thasc that would lead to ~-bcncyl~yrrolo[3.2-f]morphans . 

c) Cycliaations on the less active positions of pentagonal heterocyclic systems, 

i.e. on thiophcnc 4-position of 2-(3-theny1)tetrahydropyridines (synthcsis of thieno 

4 7 
[3,4-f]morphans), are not ahserved or take place in low yield . Similarly, cycliza 

tions on 2 and 4-positions of the pyridine riny (synthcsis of pyrido[2,3-f] - and 

[4,3-flmorphans, rrbpectively) a r e  presurnahly difficult awing to their wcak reacti- 

vity towards clectrophilic agents in acid medium. 

Heteromorphsn synthesis has also been achieved by other ways. Thus, n pyrido 

[2,3-flrnarphan synthesis whose last stagc consists in the piperidine ring formation 

16 by lactamization from a 5,6,7,8-tetrahydroquinolinc amino ester has been developed . 

In this work we deal with a different approach to the synthesis of heteramor- 

phans as far as we start from functionalized 2-arabicyclo [3.3.1]nonane5~'. It im- 

plies that the hcteraarornatic ring fused to thr marphan nucleus is formed in the 

last stagc of the synthesis. This procedure constitutes a general and versatile syn 

thetic route to heteromorphans since: from a single functionalized morphan as intel 

mediate, hetermorphans with different heteraaramatic rings can be prepared, even 

thosc inaccessible by the conventional cyclizatian of 2-(heteraary1methyl)tetrahy- 

dropyridines. 

Some precedents exist of heteromarphan synthesis starting from functionalired 

2-arabicyclo[3.3.1]nonancs. However, by this procedure, systcrns whose heteraaramatic 

ring is fused between 6 and 7 positions of the marphan nucleus are never unequivaca 

lly obtained. Instead of this, 7,8-fused systems I 8 * l 9  or isomeric mixtures O F  bath 20 

are Corrncd as a consequence o f  the marphan functionalized position. In this context, 

we wish to report the synthesis of 5-alkylsubstituted heteromorphans, in which the 

heteroarornatic ring is unambigously Cused hetween 6 and 7 positions of thc morphan 

21 nucleus, as in morphine and related synthetic analgesics . 

The treatment of ethyl 2 - h e n z o y l - 5 - m e t h y 1 - 6 - 0 ~ 0 - 2 - a ~ a b i ~ y ~ 1 0 [ 3 , 3 , 1 ] ~ ~ ~ ~ ~ e - 7 -  

carboxylnre (l), the first C-6 functianalized marphan described 17'2z, with 80% hy- 
drazinc hydrate in ethanol-water afforded 5-methylpyrarolo[3,4-flmorphan L.  Its NMR 

spectrum shows, as morc characteristic signals, singlets at 57.40 and 61.24 due to 

the aromatic protonsZS and the quaternary methyl group, respectively. Equatorial 

a-piperidine protons appear at low Ciclds (55.05, methine; 64.10, methylcne) due to 

the arnidc carbonyl dcshielding eflectZ4, their integration heing smaller than the 

enpectcd from the aromatic protons. This fact, togcthcr with the appearance of sig- 

nals at 64.4 and 63.4 whose integration complements the preceding indicates that 
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compound L consisted O F  a mixturc of two rotamers due to the prescnce of thc N-ben 

25 zoyl group, which is an unusual phenomenon in tertiary benzamides . 

On the other hand, from 2-azabicycla[3.3.1]nonan-h-one I obtained 17,ZZ by a2 
carbethoxylstion of the B-keto ester 1 with sodium chloride in wct DMSO, we have 

synthesized two other heteromorphan systems where the heferoaromatic nuclei formed 

in the last step o f  the synthesis are pyridine and indale, respectively. Thus, 

treatment of I with 3-aminaacroleinZ6 in the presence o f  triethylamine and catalr 

tic amount of ammonium acctateZ7 led to pyrido[2,3-f]morphan - 4 in moderate yields, 

ketone 3 being partially recovered as described i n  related condensations16320228. 

In the NMR spectrum of pyridomorphan 4 the characteristic coupling constants [Jag= 

S H z ,  J =7 5Hz and J =ZHz) o f  pyridine protons are observed, the y proton being 
BY . 

masked under the 3-benroyl signal. The methyl signal appcars as a singlet at 61.50 

and again the presence of rotamers is observed. This synthesis constitutes the 

first one for a pyrido[2,3-dmorphan with an alkyl substituent on 5-positlo* of 

the morphan nucleus, which is a fundamental condition in synthetic opiate analge- 

2 1 sics . 

Finally, Fischer indole synthesis from azabicyclononanonc 3 and phenylhydra- 

zine employing pyridinium hydrochloride as catalyst2' afforded the 5-methylindolo 



[2,3-flmorphan 5. The most chsractcrisric features in thc NhIR spectrum of indolo- 

morphan i are again the singlot duc to the quaternary methyl group and the presen 

c e  of ratamers with different chemical shifts for the equatorial a-piperidine pro 

tons. This suggests that in heteromorphans 2,  4, and 5 the steric interactions 

between the phenyl ring and the a-alkyl substitucnt o f  the piperidine ring are lo 

wer than in simple piperidines, probably hecause of the canformational effects 3 0 

on 2-azabicyclo[3.3.1] nonane systems. 

Further removal of the benzoyl group in the heteromorphan systems 2 ,  4, and 
5, could allow the introduction of pharmacologically more suitable radicals upon - 

the nitrogen atom a f  the piperidine ring. 

EXPERIMENTAL 

Melting points were determined on a Bbchi capillary apparatus and are uncarrec 

ted. NMR spectra were ohtained with a Pcrkin-Elmcr R-24B (60MHz) spectrometer. A 

Perkin-Elmer 577 spectrophotometer was used to obtain infrarred spectra. Elemental 

analyses werc perfomed by Instituto de quimica Bia-Orgbnica, Barcelona 

6-Benzoyl-3-hydraxy-9-methyl-4,5,6,7,8,9-hexahydro-2H-5,9-methanopyrazo1o 

[4,3-dlarocine (2). A mixture of 1 (300 mg, 0.9 mmol), 80% XH2NH2.H20 (630 mg, 10 

mmal) and water (0.9 ml) was refluxed for 1 h. Thc mixture was concentrated & _n- 

cuo  to dryness. Recrystallization o f  thc rcsidue from ethanol gave 210 mg (77%) of - 

pyrazolone 2, mp 210°C with decomposition. NMR (DMSO-d6), 61.24 (s,3H,CH3), 1.6 

(br peak,411,8- and 10-CI12), 2.4 (complex m,211,4-Cli2), 2.8-5.2 (complex m,3H,NCH2 

and CH), 7.4 (5,5H,C6H5); IR ( K B r ) ,  2500-3500 (011) and 1600 cm-' (benzamide). 

Anal. Calcd far Cl7HIgN3O2: C,67.75; H,6.35; N,13.94. Found: C,67.89; H.6.52; 

N,13.87. 

7-Benrayl-10-methyl-5,6,7,8,9,10-hexahydro-6, 10-methanopyrido[3,2-dl azocine(4). 

A mixture of 3 (450 mg, 1.75 mmol), 3-aminoacroleinZ6 (246 mg, 3.5 mmol), Et3N 

(5 ml) and a catalytic amount of NH OAc was heated on an oil bath at 100-llOcC for 4 

72 h. Aftcr concentration in vvacuo the residue was dissolved in ether and extracted 

with 3% HC1. From the ethereal solution 125 mg (24%) of unchanged ketone 3 was re- 

covered. The aqueous extract was basified with Nf140ii and extracted with ether. The 

ethereal solution was washed with brine, dried over FlgS04 and concentrated to atford 

an oil which on chromatography (Si02, bcnzcne) gave 60 mg (12%) of pyridamorphan 5 .  

NMR (CDC13), 61.50 (s,3H,CH3), 1.6-2.1 (complex m,4il,9- and 11-C112), 2.5-3.2 (com- 



HETEROCYCLES, Val. 14, No. 12, I980  

plex m,2H,S-CIIZ), 3.4 (m,lH,C8-tiax), 3.7 (br peak,0.4H,C8-Hcq), 4.25 (br peak,O.hH, 

C -H 1 ,  4.8 (br peak,0.4H,C6-HI, 5.3 (br peak,O.hll,C -111, 7.0 (dd,lH,H -pyr) , 7.2- 8 eq 6 B 

7.5 (masked peak,lH,H -pyr), 7.3 (s,SH,C6H5), 8.3-8.5 (m,lH,lla-pyr); IR (CHC13), 
Y 

1615 cm-I (benzamide). The picrate recrystallized from ethanol melted at 198-19QDC. 

Anal. Calcd for Clg1120N20.C6H3N307: C,57.58; N,4.44; N,13.42. Found: C,57.62; H ,  

4.46; N,13.33. 

8-Benioyl-1l-mcthyl-6,7,8,9,10,11-hexahydro-7,11-methanaarocino~5,4-b] indol ( 5 ) .  

A solution of ketone 2 (500 mg, 1.94 mmol) and phcnylhydrazinc hydrochloride (281 mg, 

1.94 mmol) in dry pyridine (1.5 ml) was heated at 110-llS°C with stirring under a 

nitrogen atmosphcrc far 18 h. The reaction mixture was diluted with water and extra2 

ted with ether. The ethereal solution was washed with IN HC1, dried and evaporated 

to yield 480 mg (74%) of indolomorphan 5.  An analytical sample was obtained by cry? 

tallization from ethanol, mp 211-213'C. NMR (CDC13), 61.38 (s,3H,CH3), 1.5-2.0 (br 

pcak,4H,In- and 12-CH2), 2.4-3.1 (br peak,2H,6-CHZ), 3.35 (m,lH,Cg-Hax), 3.65 (br 

peak,O.?H,C -H ) ,  4.35 (br peak,0.7H,C9H ) ,  4.6 ( b r  peak,0.311,C7H), 5.4 (br peak, 
9 eq e q  

0.7H,C7-H), 7.0-7.6 (m,9H,ArH), 8.3 ( b r  peak,lil,NH) ; IR (CIIC13), 3480 (NH) and 

1610 cm-I (benzamide). Anal. Calcd Tor C22H22N20.1/4C2H50H: C.79.03; H,h.92; N,8.18. 

Found: C,78.94; H,7.23; N,8.23. 
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