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Whereas the acid-catalyzed elimination of oxygen 

substituents leading to the foxmation of a carbon-carbon 

double bond is a generel, well-estebllshed reaction, only 

a very limited attention has been hitherto paid to the 

poss$ble parallelism in analogouely substituted nitrag- 

~compounds (1) . In all known experfiaerrte in this direction, 

excees reagent (phosphorus pentoxide) wae usad, and the 

results available did not allow any conclusion concerning 

scope or mechanism of the reaction. 

We wish now to report about m observations on 

oleflne-forming elimination of the amldo group under acid 

catalysis, which seem to contribute to the general scope 

of this reaction: Cn refluxlng cyclohexyleanine with ex- 

cess acetic anhydride In the presence of catalytic amounts 

of sulfosalioylic acid, cyclohexene mas 

yield (war 70 %J . Similar results rare 

N-acetyleyclohexylemins. In the absence 

lyst, the reaction did not proceed. 

formed In good 

obtained with 

of an acid cata- 

Analogously, various N-acyl derivatives of funtum- 

lne (3a-amino-5a-pregnan-20-one), I.e. N-acetylfuntumine 
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acetate, the known 
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(8) 5a-androat-2-en-17-one (VII). 

light was thrown onto the possible 

mechanism of this elimination by the cleavage of N-acetyl 

derivatives of bornylamine (VIII) and neobornylamine (IX), 

which both gave rise to a neutral volatile fraction con- 

sisting of 87 (81) % of camphene (X), 9 (11) % of trl- 

cyclene (XI), 3 (1) %) of bornylene (XII) (and 6 % of an 

unidentified lower-boiling matter) aa estimated by gaa 

chromatography". 

On the baais of these results, we essume that the 

followlng reaction mechanism of a monomolecular acid-cata- 

lyzed elimination seems to be plausible: The amide group 

(A) la acetylated under the reaction conditions to give 

a secondary amide (81, which Is in turn protonated, in a 

A B C D E 

fast reaction, on the nitrogen atom. The intermediate onium 

kation (C) diSSOcitJte6 then spontaneously into the carbonium 

ion CD), which stabilizes itself in the uaual manner, known 

from the chemistry of acid-catalyzed dehydration, accord- 

ing to its individual character depending on the rest of 

the molecule. No decisive results concerning the fate of 

* The authors are indebted with thanks to Ing. V.LukeS,CSc., 
Institute of Organic Chmistry and Biochemistry of CSAV, 
Prague, for the gas chromatographic analyses. 
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the nltrogta-containing portion have been echiwed eo 

far. 

Und!er very favoureble structural features enabling 

en additional weakening of the carbon-nitrogen bond, the 

form&ion cf the secondary amide (B) ie not indispensable, 

and the elimlnatlon of an ecyl derivate of a secondary 

amlne can occur es well. This was demonstrated by the 

cleavage of F-ecetyl-3a-methylamlnocholeat-5-ene (XIII) 

(91, which afforded, though in moderate yield, choleste- 

-3,Fdiene (XIV) (10). In thle case, the elimination we 

probably favoured by the axial position of the amldo group 

ae well es ‘by the ability of the Intermediate to form a 

con jugeted dlene system. - On the contrary, the closely 

related la-ethylamino-l’@-ecetoxy-Sacandroetene (XVe) , 

hp. 87-90’ C, ta]g” +59’, lacking the activating influence 

of the A5-double bond, formed merely the corresponding 

K-ecetyl derivative (XL%), but were not cleaved et all. 

Another interesting example In support of the 

abwe mechanism was experienced with 3@-aminocholeet-5- 

-ene (XVIe) (11). Under the standard conditions, this sub- 

stance was merely converted to its IV,l&dlecetyl derivative 

GVIb) ) m.p, 165-166’ C, [a] go -21’ (c 1.0, CHCl3); this 

afforded, by e prolonged treatment, e moderate yield of 

3g-ecetozqvcholest+-ene (cholesterol acetate, XVII). Thie 

result Is in accordance with the ability (12,131 of the 

original cerbonium ion XVIII to be stabilized in e non- 

-classical Ionic structure XIX, which undergoes the sub- 
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sequent substitution reaction with the acetate anion. 

These three last mentioned examplee allow to assume that 

the formation of the double bond occur8 prior to a full 

development of a ,planar carbonium ion prefering thus a 

diaxlal trane-elimination mechanism (cf. 14). In this ) 

way, the smooth ellminatlon of the axial 35 eubetltuent 

contrasting with the limited reactivity of the 3&amido 

group could be explained. 

In view of the abwe coneideratiome, it is not 

eurprlsing that elimination of an amid0 group attached 

to a primary carbon atom did not take place. !lhie was de- 

monstrated with N-acetyl-n-octylamine, N-acetyl-n-dodpcyl- 

amine, and E-caprolactam, which all afforded only the cor- 

responding higher acetylated products but not a trace of 

an olefin wen under forcing conditions. Also, in the case 

of 3&acetoxy-17g-acetamidoandrost-Fene (XX) (151, where 

the amido group wa8 linked to a cyclopentane ring, the 

elimination experiment was unsucceesfull. This failurd 

can be explained by the usual resistance of the flve-inem- 

bered ring to form an endocpclic double bond; similarly, 

previous attempts (16) to eliminate an analogously situated 

hydroxyl group in this molecule were accompanied with re- 

arrangemente and led to deeper structural changee. 

In the moat general terms, the acid-catalyzed ole- 

fine-forming elimination of N-acyl (or N,N-diacyl) amidea 

closely resembles that of analogous hydroxy derivatives, 

and follows similar rules. The basic character of the nitro- 
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gen atom is here suppressed by acylation to such an ex- 

tent that the electron shift due to the protonation Is 

sufficient enough to loose the carbon-nitrogen bond. 

The outlined general scheme is also consistent with the 

prior experience (1 and references cited herein): a verg 

striking example in support of our hypotheeis is the 

resdy eliminotlon of amide groups ottached to a tertiary 

carbon atom (the"reverse Ritter reaction") (17). 

Full experimental deta.ls of this work will ap- 

pear at a later date in Coil. Czech. Chem. Comm. 

Ac)lnlowledgemant. The authors wish to express 

their thanks to Dr. 2. Fekan (Director of the Institute) 

for his corxinued interest. 
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51 Rhj $=A=; R3= &COCR3 II 

YB Rh; R2=Bz; R3= fMOCR3 ’ 

IO l?=ls; R2=PhCR$CO; R3= $-COCR3 

TV@ Rbj R2=P!K!F$OCO;. R3= B_OAc 
TVL, RhT; $4~; R3= +OAc 
VI RhS; R*=Ae; R3= =0 

XV& Rht j R2=Ff; R3= @OAc 
XVb Rbt; R2=Ae; R3= f$-OAc 

VIII R= a-RR2 

Ix R= B-RR2 

XIII R= a-I'+' 
‘AC 

XVTa R= &RR2 

XVIb R= F)-KAe2 

'fvI1 R= B-OAc 

III R= &cocR3 

V R= @OAc 

VII R==O 

X XI 


