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On the structure of lysopine, a new amino acid isolated 

f rom crown 9all tissue* 

One of us (C.L.) has recently reported that  crown-gall tissue of salsify (Scorzouera 
hispanica), tobacco ( Nicotiana tabacum), Virginia creeper ( Partheuocissus tricuspidata) 
and Jerusalem artichoke (Helianthus tuberosus), cultivated in vitro contains large 
quantities of an "unknown" amino acid, not found in normal tissue and present 
only in the free state 1. This substance was obtained in crystalline form [m.p. I57-I6O °, 
followed by  decomposition at 240°); laid + 18 ~_ I ° in water (c, 1.4o)1 after purifica- 
tion on Permutite C 50 and by preparative paper chromatography; with ninhydrin, 
this compound gives a violet color and has the following RF values: 0.09 in butanol-  
acetic acid-water (4: I : 5) and 0.75 in phenol/NHa 1, 2. 

On a Moore and Stein column of Amberlite CG-I2O a, it is eluted like alanine, 
between glycine and valine. 

A preliminary investigation of this new amino acid has shown that  it was neutral, 
that  it was not an a-amino acid, and that  half of its nitrogen was present as an - N H  2 
group s . 

A more detailed chemical examination revealed the probable presence of two 
carboxyl groups, one -NH2 group, and one CHa-C grouping and absence of OCH a 
and N-CH a. 

The determination of the exact molecular formula was difficult because of the 
presence of water or alcohol of crystallisation which was very tenaciously retained 
and because neither on acetylation nor on methylation homogenous crystalline 
preparations were obtained. Nevertheless, the molecular formula CgHlsN20 4 was 
considered the most probable. 

An examination of the ethyl ester of the amino acid by mass spectrometry 
with a CEC 2I-IO3 C mass spectrometer equipped with a heated inlet system 
operated at 14 °0 gave the following information: 

The spectrum of the ester exhibited intense peaks at m/e 84, 156, I84, 2Ol and 
a small peak at 274, accompanied by an even smaller one at 275, the intensity of 
which, relative to the others, showed the changes, on variation of the ionizing con- 
ditions, characteristic ~ for M + I peaks. The molecular weight of the ester is therefore 
274. This is confirmed by  the strong peak at 2oi, which corresponds to the loss of the 
earbethoxy group, one of the most important fragmentation processes for ethyl 
esters of a-amino acids. This fragment decomposes further to mass 184 , confirmed 
by  the presence of a metastable peak 5 at i69 (calcd. i68.4), corresponding to the loss 
of NH 3 which indicated the presence of a primary amino group. The fragment 184 
decomposes further to mass 156 (loss of 28 mass units), suggesting the presence of a 
second carbethoxy group ( - C O O C 2 H s - ~ - C O O H  + C2H~). The corresponding 
metastable peak for this process is found at 133 (calcd. I32.3). 

The most intense peak of the spectrum is found at mass 84 (CsH10N) indicating 
that  the two nitrogen atoms are originally attached to a common Cs-segment , 
probably like in lysine, where the strongest peak also is mass 84 (ref. 6). This fragment 
may arise via cleavage of the a-carbon-carbon bond of the lysine moiety of the diester, 
followed by the loss of the elements of alanine ethyl ester. 

* Third communicat ion  on applications of mass  spec t rometry  to s t ruc tu re  problems.  2rid 
communica t ion :  K. BIEMANN AND J.  SEIBL, J. Am. Chem, Soc., 81 (1959) 3149. 
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The absence of a peak at IO2 (-CH(NHe)CO0(;~Hs) excludc:~ a pr imar 5 ,>-a,mino 
ester ~ whereas the pre::.e,acc of a peak at mass 30 suggests a - C H ~ N H ;  g r o u p  ~;m:iber- 
more, the amino and e~-ter groups car~ not be in a ~:,6 relationship to <:a,;?-~ ot],(;, because 
it was found that  in such a case (ornJthine) oMy the spectrum of the cor.~-e po:~di])g 
]actam is obtained< 

A]I this evidence is most  compatible with the structure (I). The o n e  aJtenmti e 
formula, having the --XH~ group at the 7-carbon is eliminaled bec~m:¢ of t]'~e '. ii-bm] 
absence of a peak at mass 58 (CHs CH<CH--NH~) which would ]-~a~, e to bc obse:ved 
instead of mass 30. 

Structure (i) ha>, now been confirmed by syn!llesis. N-e-c;~.rbobe,szo:cy-L-]ysir~e 
was condensed with >;, L-rz-bromopropionic acid h~ prese~ce of ]:b(OH)~ r 

After decarbobenzoxyJation of the resulting co~densation product  al-,,d purifi<>- 
tion o n  Amberli te IRC-5o a crystalline compom~d was obtairled, need]<~: softening 
at about i6o ° wi th  decompositkm at e4 o°, [O.]D *6 :L z ° i~ w a l e ;  (c, T.z). (Found : 
C, 46.29; H, 8.92 ; _N, ,,..~ 57- CoH~sN~O, . .HpO.. . reGuires, C., "t5.75; }-{:, ;<5.1; ; )(, ~ ]:.$6} 

This substance wg~s identical with the natural  alqqil!o acid by  t]-~e follov, ing crit~:ria : 
/r@ values in 3 so]ve~ts; electrophoresJs at 900 V at pH 3.6 and pJr~ 6.5; > te~t ion  
volume on a Moore and Stein col,ram; infrared spectrum (in Nuio] ) ai~d :~Y!allx7 <he 
mass spectrum of the dk.'.thy] ester. 

The synthetic compound is probably still a mixt~re of diasteveo--isomevs, hg-~vi>.g 
the ~-carbon of the alanine moiety  respectively ic the z) and L co~fhgu;-~;tJ<m.. We 
hope to report soon the exact stercochemistry of the ~atura]. amino ae{d. 

We propose the name ~,'sopir, e for the ne~ amh~o acid (!) ~s i t  is the ]y:hJne 
analogue of octopJne ( I ] ) ,  a characterist ic component of octopu! ?:,5 ~se]e. 

We are h~debted to Dr. S. 5foo2~ (New 3"or]<) for an ana]ysis of t:]~.~ na.t:m:a] 
amino acid o~ one of 5is automat ic  co]umns and re Dr. }?..]o}t>£'.-. (Par:[~) ;or the 
comparison of the natm:al and synthet ic  samples ]_037 high-vo]tag,  e]e.c;trc.,pl~oresi~: 
and column chromato,frapL, y, and to D.',. E. ]3t],ICAS (Paris) for the e am>]es of s-N- 
carbobenzoxy-z- lysi~e 
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