
Tetrahedron Letters No.4, pp. 255-260, 1965. Pergamon Press Ltd. 
Printed in Great Britain. 

A VERSATILE APPROACH TO THE 8- AND 9-AZASTEROID 

SYSTEM. ANGULAR MFTHYLATION AT C-10 AND C-13' 

A. I. Meyers, 0. G. Munoz, W. Sobotka, and K. Eaburao 

Department of Chemistry, Louisiana State University In New 

New Orleans, Louisiana 70122 

(Received 17 August 1964; in revised form 27 November 196%) 

Recently, the total synthesis of an 8-azasteroid was report- 

Orleans 

2 
ed, and represented the first successful attempt to prepare aza- 

steroids containing nitrogen at a bridgehead position. We wish 

to report a route to both the 8- and q-azasterolds by exemplify- 

ing the method with suitable models. It Is anticipated that the 

necessary modifications would be applicable to these models so 

that this technique would lead to the aza analogs of the natural 

steroids. The scheme was initiated by condensing phenylethyl 

chloride (XFY=H) with ethyl cyanoacetate using stannic chloride. 3 

The resulting dlhydrolsoquinollne~ I was rapidly hydrogenated to 

the tetrahydrolsoqulnollne ester, II [b.p. 1200(0.5 mm), 4' 

l-5350, vi;:" 1740, 3333 cm-‘I. Treatment of the latter with 

cyclopentanone In refluxlng toluene gave the enamlne, III @&!4 

1741, 1637 cm-') which, without further purification, was cycllzed 

In hot ethylene glyco15 to the enamlnoketone, IV m.p.[l60-161: 

vEg13 1626, 1565 cm-l, <I," 310 (4.08), proton at C-g, 5.2271. 

Reduction of IV with lithium aluminum hydride resulted in the ke- 

tone, VII [m.p. l06-l07", vzC;G lT?O, 2809, 2770 cm-', proton at 

C-g, 6.22r(quarte:j]. The trans-qu;nollzldlne structure is as- 

signed to VII on the basis of the infrared6 and n.m.r. data? 
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Base-catalyzed equilibration of VII gave complete recovery of 

starting material, 
8 

suggesting that the CD ring fusion was cis. 

Treatment of IV with excess methyl iodide gave only the C-alky- 

lated compound, V [m.p. 279-280*v~x"1 1721, 1665 cm-l, ez 270 

(2*62)] along with unreacted starting material. Subjecting V to 

catalytic reduction.resulted in VI [m.p. 110-112"; vg:4 1722, 2804 

X 

y 

V VI, R$H3 

VII, R=H 

2764 cm-’ ; proton at c-9, 6.21?'(quartet); methyl at 8.8jT(singletf.j 

The CD fusion was shown to be cisp 

cupy an axial positionlo - 

and the methyl group shown to oc- 

by measuring its upf'ield n.m.r. ahUt in 

benzene (compared to chloroform}. 

The model system for the g-azasteroids was investigated by, 
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treatment of the isoquinoline ester II with cyclohexanone in re- 

fluxing toluene and obtaining the enamine, VIII (vEi4 1744, 1640 

cm-l). The latter was cyclized in hot ethylene glycol to the cor- 

responding enaminoketone IX [m.p. 170-171', vEx13 1616, 1560 cm-l, 

c:z 312 (4.05); proton at C-8, 5.3071. The perchlorate X [m.p. 

231-232O, vz; 3110, 1.6421 gave, upon addition with methyl magnesi- 

um iodide, a 35s yield of the angularly methylated compound XI 

[m.p. 144-145', vEi4 1719 cm-' ; methyl signal, 9.07flsinglet); 

proton at C-8, 5.8073. The field position of the G-8 proton sug- 
- 

gests that the molecule, XI, possesses the cl%-quinollzidlne'f in 

0 

XI Rl=R2=H,RpCH3 X Rr=X2=H 

XII Rl=R2=R3=H 

one of its two possible conformation% (XIa). That the methyl group 

is axial is supported by the fact that XI wa% also isolated a% a mir- 

ture of two isomer% (methyl signals at 9.017 and 9.0713 which upon 
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base-catalyzed equilibration showed only the higher field signal. 

Treatment of IX with excess lithium aluminum hydride In tetrahydro- 

furan gave the ketone XII (m-p. 130-131*, max vcc14 1'720, 2835, 2764 cm-l;' 

proton at C-8, 6..17’l’ (quartet)] which possesses the trans-quinollzi- 

dine system, and the thermodynamically more stable AB-trans fusion 

(complete recovery after basic equilibration). 

In order to test further the feasibility of this approach, 

starting materials containing the necessary 3-and 17-substituents 

of the natural steroids were investigated. The isoqulnoline ester 

derived from 2-methoxyphenylethyl chloride (X=H, Y==OCH5) was pre- 

pared [m.p. 70-79, vmax “lJ+ 3335, 1650, 1610, 1570 cmwl)] and reduced 

to the tetrahydrolsoquinoline ester (viscous oil, vmax cc14 3336, 17% 

cm -1 )S which gave the enamine, XIII (vg:4 1739, 1.641 cm-‘) when 

heated with the mono-dloxolane of 1,4-cyclohexanedione 
11 . Cycli- 

zation in ethylene glycol gave the ensminoketone, XIV (m.p. 181- 

182’, Tlliix vnujol 1615, 15% cm -1 , ?,$!z 312 (4.08), proton at c-8, 5.257' 

(quartet)]. In another experiment, 4-methoxycyclohexanone was con- 

densed with the isoquinoline ester, II, to give the enamine, XV, 

which was readily converted to the methoxy-substituted enaminoke- 

tone, XVI fm.p. 159-!6o”, vFA13 1616, 1562 CXIL-~, hE= 314(3.99) 1. 

I?eon the foregoing results, It is evident that angular meth- 

ylation of IV an9 IX, coupled with the cycllzaLlons leading to the 
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naminoketones, provide a highly useful approach to a series of 8- 

and 9-azasteroids. By showing that the 3- and 17-substituents (the 

D-ring can be constructed from the methoxy-substituted aromatic 

ring by known methods") are readily introduced (XIV), a route is 

open to the 9-azaanalogs of the natural steroids. Alternatively, 

initiating the synthetic scheme with m-methoxyphenylethyl chloride 

(X=OCH3, Y=R), and various substituted cyclopentanones and cyclo- 

hexanones, a series of 8-azasteroids (with or without the 12-keto 

function) and their D-homo derivatives (XVII) should also be ac- 

cessible. Although the reactions described here are more in the 

nature of a progress report than a completed study, the novelty of 

the approach appears to justify reporting it at this time. Many 

other obvious modifications of this approach, too numerous to 

mention are currently being studied. 
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