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ALKALOIDS, .such as pronuciferine 1) ( I ) and stepharine 2) 

( II ) with a para-cyclohexadienone moiety, were proposed by 

Jarton and Cohen 3, to be the precursor of aporphine alkaloids, 

and thereafter various alkaloids of this type have been isolated 

from natural sources. 

Recently, Rapoport et a1.4) found that glaziovine ( III ) 

showed mass spectral peaks at i?+(m/e 297), M-17, V-29, M-43, 

M-58 and m/e 16.5. However, no report concerning; with the frag- 

mentation mechanism of this type alkaloids, has been found in the 

literatures. 

I. R,, R2 = CH3 

II. R,= W3, R2= !i 

III. 2 =H 1' F. ? = C?_ ‘3 
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The aim of the present paper is to give the mass-spectral frag- 

mentation mechanism of pronuciferine ( I ) and stepharine ( II ), 

on the basis of the existence of metastable peaks and the mass 

spectrometric shift technique. 

In th,e spectra of ->ronuciferine ( I )* (Fig. 1-a) and stepharine 

( II ? (?ig. l-b), the characteristic feature is the appearance 

of strong molecular ion, M-l, M-29, and m/e 268 peaks. The peaks 

at a/e 310 ( E-1 ) and q/e 282 ( M-29 ) in the spectrum of pro- 

nuciferine ( I ),.are displaced by 14 mass units in that of 

stepharile ( II ) owing to the absence of N-methyl function. 

The M-l peaks should be due to the loss of a hydrogen atom with 

formatio:l of species 1 , in which the positive charge is stabil- 

ized by conjugation wit.: aromatic ring. This is verified by the 

appearance of metsstable peak. ( Table 1 ). The further loss of 

carbon m'onoxide from tile dienone type fragment _a , furnishes 

the ion & ( !%29 ). 

Additional peaks at m/e 268, 253, 237 and m/e 225 are observed 

in the spectra of both pronuciferine ( I ) 'and stepharine ( II ). 

The fragnentation procesc of these peaks is schematically illustrated 

in Chart 1 ( ii ). The molecular ion is decomposed to the ion 

2 by a retro-Diels-Alder reaction of the tetrahydroisoquinoline 

ring, and this process is similar to the characteristic fragmentation 

of aporphine alkaloids 5). The existence of a metastable pea!! 

seems to substantiate this fragmentation. The peak at m/e 268 

1 Pronuciferine and stepharine used in this paper were isolated 

from lotus embryo ( Xelumbo nucifera Gaertn. ) and Stephonia 

rotunda ioureiro, respectively. ( Unpublished work ) 
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Chart 1 . 

Fragmentation liechanism of Pronuciferine ard Stepharine. 

pronuciferine ( I 1 : 2=CH, 

stcphorine ( II ) : R=E ’ 

(i) z$I$%_;p2 + Ezp% 

N + I. m/e 311 M-1 I. rl-/e ;lC M- 29 I. m/e 282 
II. m/n/e 237 II. -./e 236 TI. m/e 268 

c (m’e .ZG&! 
4 (m/e 253) 

1 

g (m/e 237) 
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in the spectrum of stepharine ( II ) seems to consist of the 

fragments b and c . Since ion c is an odd-electron, it is 

stabilized by the elimination of a methyl or a methoxyl radical 

from the isoquinoline moiety to produce the even-electron ions i 

(m/e 253) Fnd 2 (m/e 237). The operation of these processes 

is suported by the existence of metastable peafrs. Further loss 

of carbon monoxide from ion 2 , gives rise to an ion of m/e 225, 

which may be represented by f and/or f' . 

311(M' 

% Fig. l-a 

Pronuciferine ( I ) 

282(~-29) 

268 310 

I 

(E-1 1 

‘) 

Fig. l-b 

Stepharine ( II ) 

297(K+) 

268(I?-29) 

296 
(K-1) 
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TAELE 1 . 

Pronuciferine ( I ) Stepharine ( II ) 

Calcd. Obs. Calcd. Obs. 

M+'g 3102/311=309.0 309.0 2962/297 =295.0 295.0 

a-!! 2822/310= 256.5 256.0 26E2/296= 241.8 242.0 

M -2 2682/311 1230.9 231.0 

c-4 2532/268 =238.8 239.0 2532/268 =238.8 239.0 

c-e 2372/26C =209.6 210.0 2372/268 =2og.6 m9.5 

Conclusion : In the mass spectra of pronucifcrine ( I ) and 

stepharine ( II ) containing a pera-cyclohexadienone moiety, it 

is concluded that the base peak is the molecular ion ard the main 

fragmentation occurs by a type of retro-Diels-Alder decomposition. 

The mass cpectra nere measured nith a Hitachi !<ass Spectrometer 

Model RMU 6D equipped with a all &lass inlet system : Ion accel. 

voltage 1800 v 

TarLet current 

1) 

2) 

3) 

4) 

5) 

K.Bernauer, Helv. Chim. Acta, g, 2119 (1?64). 

; Chamber voltage 70 eV ; Total emission 80,~A ; 
4o,.d ; Svap. temp. 190' . 

REFPREWCES 

?.I.P.Cava, K.Komura, R.H.SchlessinSer, K.T.Buck, !3!.DouSlas, 

P.F.Reffauf, J.A.Wcisbach, Chem. & Ind., 282 (1964). 

C.H.R. Barton, T.Cohen, "Festschrift Arthur Stall", 117 (1957). 

B.Gilbert, I?.S.A.Gilbert, k:.>!.De Oliveira, G.Ribeiro, ‘Z.Vie!:kert, 

B.Wickberg, U.!iollstein, H.Rapoport, J. Am. Chem. Sot., & 

696 (1964). 

E.Ohashi, J.t3.&'ilson, 5. 3udzi!riemicz, !~:.Shcnma ,!Y.A.Slusarchy!<, 

C.Djerassi, J. A!n. Chem. Sot., t&, 2807 (1965). 


