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The structure of puromycin (I) has been known for a long time.' 

The promising results obtained by Biemann and WcCloskey' in their early 

study of the mass spectrometric fragmentation of a number of nucleosides. 

prompted us to investigate the behaviour of puromycin and some derivatives, 

upon electron impact. 

I R,=R2=H 

IV R, = H; R2 = CH * 3 

V R, = -C0.CH3; R2 = CH3 
III R = -CO.CH3 

NH 
I 

0CH3 

The base peak in the maas spectrum3 (Fig. 1) of the puromycln 

nucleoaide (II),4 occurs at m/e 164, which corresponds to the purlne nucleus 

plus two transferred hydrogen atoms. It has already been shown* that the 

transferred hydrogen atoms originate largely from the hydroxyl groups. 

* Present address: University College of Rhodesia, Pte Bag 167 H, Salisbury. 
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We propose the following scheme to account for the remaining significant 

peirs in the spectrum: 

2, m/e 163 H 

/ \ 

I 
\ I 

H , 

(II) h2‘ 
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I 
CH20H 

9, m/e 206 
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UI accurate ma85 determination on the peak at m/e 134 indicated 

that it was mainly due to an ion of composition C6H6N4. A metastable 

peak at 110.2 revealed that the transition m/e 163 + m/e 134 was 

concertsd. The driving force for this complex rearrangement must 

be the Stability of the end products, protonated hydrogen cyanide and 

the substituted purine. The fact that a similar rearrangement was 

not observed in rel.ated substances where the amino group was not 

methylated, such as deoxyadenosine, tends to support the suggested 

rearrangement. 

The tri-acetate of the puromycin nucleoside (III) (Fig. 2) 

showed a molecular ion at m/e 420, as well as most of the important 

peaks observed with the free nucleoside. The additional prominent 

peak at m/e 258 indicated the enhanced tendency of the acetylated Sugar 

residue to accommodate the positive charge. The corresponding peak in 

the free nucleoside (m/e 132) was negligible. The additional peak at 

m/e 216 m'1s.t have arisen from that at m/e 258 through expulsion of ketene. 

The relat:ive intensity of the peeks at m/e 163 and 164 is of interest. 

Since Bienann and MoCloskey2 have shown that the hydrogens which are 

transferred in the formation of equivalent ions originated largely from the 

hydroxyl croups, there must have been a significant loss of ketene from the 

acetate groups, to enable the formation of these ions. This loss of ketene 

was probatly thermal, because of the absence of strong peaks at (M-42) 

and m/e 42. The enhanced intensity of the de 163 peak relative to 

t\at at de 164, when compared with corresponding peaks in the spectrum of 

the free nlcleoside, may indicate that a significant proportion of the 

m/e 163 pe;ik results from an alternate mechanism, probably thmugh a-cleavage 
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to nitrogen with transfer of the C2' hydrogen atom: 5 

111 the spectrum of puromycin (I) (Fig. 3), the base peak occurred 

at m/e 121 arising from fission of the benzylic bond (m' 243.3, 

453 -- 332). Peaks due to the remaining portion of the molecule 

(m/e 350, M-121 and m/e 332, M-121-18) were also relatively intense. 

Whereas fragmentation in the first two compounds was domFnated by the 

electron-rich pwine residue, this was no longer the case with the 

amino aciei attached to the sugar. Fission on either side of the amide 

carbonyl Led to ions with masses 150 and 178. The peak at m/e 309 

was assigxed to the sugar residue, after simple cleavage of the 

purine-suf:ar linkage without hydrogen rearrangement. Peaks characteristic 

of the puromycin nucleoside were prominent. Transitions from fragments 

with masses 350 and 332 to the fragment with m/e 164 were indicated by 

me&stable peaks at 76.8 and 81.0, respectively. 

N,N-Dimethylpuromycin (IV) showed the expected molecular ion at 

m/e 499 (Pig. 4). The base peak appeared at m/e 178 as opyosed to m/e 121 

in puronycin. This illustrates the erhanced capacity of the dimethyl- 

amino grow:, for stabilising a positive charge and directing fragmentation, 

as opposed to a free amino group. Shifts resulting from the additional 

substituenis axe apparent 'from peaks at m/e 378 (M-121) and m/e 360 

(M-121-18), these being 28 mass units higher than the corresponding peaks 
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in puwmycin. Metastable peaks were observed for transitions m/e 

499 --+ m/e 378 (m* 286.3, loss of 121 mass units), and 

m/e 3"8 -* m/e 215 (m" 122.3 loss of 163 mass units). Peaks 

characteristic of the purine residue (m/e 164 and m/e 134) were 

preser.t, but of relatively low intensity. 

The base peak in the spectrum (Fig. 5) of N,N-Dimethylpuromyoin 

di-acetate V(M+ 583) was also at m/e 178. However, the spectrum is 

not as useful as that of the unaoetylated material. Judging from 

the spectra of the two acetylated compounds therefore, it would seem 

unnecessary and in fact undesirable to attempt to increase the 

volatility of this type of compound by acetylating hydroxyl or free 

amino groups. 
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