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L'6chantil lon a 6t6 maintenu au m~me allongement, 
pendant  des dur6es diff~rentes, puis chaque lois d6tendu, 
ce qui permet  d 'obteni r  les valeurs de la chaleur 6volu6e 
en d6tente en fonction de la dur6e d 'extension.  Ces va- 
leurs sont d6termin6es avec pr6cision puisque le ph6no- 
mSne thermique est rapide. Le cycle thermodynamique  
6tant term6, la chaleur absorb6e en d6tente, corrig6e de 
la diff6rence des t r avaux  d 'extension et de d6tente, 
donne la chaleur d~gag6e g l 'extension pour une m~me 
dur6e. La figure donne quelques courbes obtenues ainsi. 
Le d~gagement de chaleur se comporte de la m~me 
mani~re que la double r6fraction 6tudi6e par THIESSEN 
e t  WITTSTADT 1. 
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Chaleur d6gag6e ~ l'extension, ea fonction du temps, pour divers 
rapports d'allongement. Temp6ratures de 16 ° et 22~C. 

La quanti t6 de chaleur d6gag6e lors de l 'extension 
d6pend non seulement du rapport  d 'extension, mais aussi 
de la temp6rature initiale. Elle est d ' au tan t  plus grande 
que la temp6rature de d6part est plus basse. Ceci pour- 
raft s ' interpr6ter  par un nombre de ,germes de cristal- 
lisation ,~ d ' au t an t  plus grand que la temp6rature  est plus 
basse. 

Nous avons constat6 que, raises ~ par t  les dix pre- 
mieres minutes cons6cutives k l 'extension, off le d6gage- 
ment  de chaleur est plus rapide, la vitesse de d6gage- 
ment  de la chalenr d 'extension,  correction faite du 
travai l  (c'est-~-dire la vitesse de cristallisation), est 
exponentielle : 

q~ = 1 - - e - ~ t  
qo 

(q = chaleur  d6gag6e au temps t, q0 = chaleur d6gag6e 
apr6s un temps infini). 

Par  exemple, pour un al longement  de l/l o = 4,25, k 
la temp6rature  de la salle de 16 ° C, nous obtenons les 
valeurs suivantes, si k = 0,017, en pa r t an t  de la valeur  
de q au temps 10 rain. 

La forme de cette relation est de plus v6rifi6e par le 
fait  que la constante k est ind6pendante du rappor t  
d 'al longement.  On peut  ainsi d6terminer la p6riode 
(dur6e de demi-r6action) de la cristallisation, de l 'ordre 
de h/2 = 20 rain. 

L 'examen des r6sultats de THIESSEN et  WITTSTADT 
conduit  k une p6riode de 21 rain, pour une temp6rature  

1 p. A. THIESSE~" et W. WITTSTADT, Z. physik. Chem. [B] 41, 33 
(1938); Rubber Chem. Technol. 12, 736 (1939). 

Temps en minutes q cal. ealeul6 q cal. expfrimental 

10 
20 
30 
40 
50 
60 

12,17 
12,54 
12,86 
13,02 
13,06 
13,14 

12,17 
12,62 
12,87 
13,02 
13,07 
13,12 

de 20°C qui est celle de nos cxp6riences. Trois 6chantil- 
lons de caoutchouc nous ont  donn6e la m~me valeur de 
k, qui semble varier  pen a v e c l a  temp6rature.  

J.-p. EHRBAR 

Laboratoire de chimie-physique, Institut de Chimie, 
Universitd de Neuchdtel (Suisse), le 18 ddcembre 1952. 

Summary 

The heat  produced by strain on a sample of vulcanized 
rubber is freed with  exponent ia l  speed, the constant 
k of which not  depends on strain. A period of crystalliza- 
t ion (half-reaction time) amount ing to about  20 rain 
may  be thus defined at room temperature .  

The Biogenesis of Colchicine 

Because of the apparent  lack of s t ructural  relationship 
between colchicine and the various classes of alkaloids 
in general, the mechanism of its biogenesis in the plant 
has remained obscure. In an a t t empt  to unravel  such a 
mechanism ROBINSON x favored the view tha t  colchicine 
may not  be related to the phenylethyl  amines and pro- 
posed a "Ce-Ce-C3" condensation followed by ring en- 
largement  of the third ring (through the incorporation 
of formaldehyde) as a possible pa thway  of biogenesis. 
On this basis, i t  was suggested tha t  colchicine may belong 
to the anthocyanins ra ther  than to the alkaloids in the 
biogenetical sense. However ,  t ha t  colchicine may be 
derived from the phenylalanines is not  inconceivabIe, 
and i t  is the purpose of this communicat ion to present 
a plausible biogenetical mechanism involving as inter- 
mediates, phenylalanine der ivat ives  exclusively. 

As shown in the sequel, the first step in the biogenesis 
of colchicine would involve oxidat ion of two molecules 
of t r ihydroxyphenylpyruvic  acid (I) to the correspond- 
ing o-quinones (II) followed by "o r tho -pa ra"  coupling, 
as indicated, to yield the key in termediate  (III).  Such 
an oxidat ion and coupling of a pyrogallol  type of com- 
pound is not  wi thout  precedent  and finds a basis in the 
elegant work of CRITCHLOV¢, HA~,VORTH, and PAUSON l 
on the s t ructure  and mechanism of formation of pur- 
purogallin. 

The extreme ease with which pyrogallol or gallic acid 
undergo oxidation and coupling adduces acceptable 
evidence for the formation of intermediate  (III). How- 
ever, diverging somewhat  from the mechanism of for- 
mat ion of purpurogallin, the subsequent  step in the 
biogenesis of colchicine would involve oxidat ive cleavage 

I R. RoBinsoN, Nature 166, 930 (1950). 
a A. CRITCHLOW, R. D. HAWORTH, and P. L. PAUSO~, J. Chem. 

Soe. t05t~ 1318. 
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of the cventual  ring C to yield the seco-compound (IV). I t  
is not unreasonable to assume that  oxidation of ( I I I) would 
split the ring at the site of the quaternary carbon to give 
(IV) because of the resonance induced electron deficiency 
at this site as is indicated by the arrows. The subsequent  
steps leading to (V) and finally colchicine (VI) are self- 
explaining and do not  require any special hypothesis. 
Although direct ring enlargement  of (III) to give (V) 
cannot be excluded, little or no chemical evidence can 
be adduced in its favor. Therefore, it  would appear on 
chemical and biochemical grounds tha t  colchicine may 
be formed from hydroxylated phenylalanines and for 
this reason, its classiIication as an alkaloid belonging to 
the phenylethyl  amine group of alkaloids would be a 
logical conclusion. 

I t  is worthy of note tha t  a structqral  relationship can 
be derived between morphine and colchicine. When the 
latter is wri t ten  as in (VII) the relationship becomes 
striking. However, the biogenetical significance of this 
fact is not evident.  

Experiments to test the val idi ty  of this mechanism of 
biogenesis are being at tempted.  

B, BELLEAU 

Departement o] Chemistry, Case Institute of Technology, 
Cleveland 6, Ohio, September 30, 1952. 

Rdsumd 

Expos6 d 'une nouvelle hypoth6se sur l 'origine bio- 
chimique de la colchicine dans la plante.  I1 est suppos~ 
que l'acide t r ihydroxyph6nylpyruvique agit comme 
prdcurseur de cet atcaloide en subissant  les transforma- 
tions ddcrites par  les formules (I) k (VI). 

On constate une analogie entre ce m6canisme bio- 
gdn6tique et l 'origine chimique de la purpurogalline de 

m~me qu 'une  ressemblance structurale entre la morphine 
et la colchicine. Le classement de la colchicine au nombre 
des alcaloides de la famille des ph6nyl6thylamines serait 
ainsi justifi& 

Acylchlorides of Amino Acids and Peptides as 
Monomers for the Preparation of Polymeric 

Polypeptides. I. Syntheses of Poly-fl-Alanine~ 
Poly-DL-Alanine, Poly-L-Leucine and Poly- 

Glycyl-DL-Leucine 

A method for the preparation of acylchlorides of amino 
acids and peptides was described by FISCHER 1. I t  
consists in the action of phosphorus pentachloride on the 
suspension of the la t ter  in freshly distilled acetylchloride 
under  special conditions;  they are obtained in the form 
of their hydrochlorides. 

We have found tha t  these acylchlorides undergo 
poly-condensation and can be used advantageously as 
monomers in the controlled preparation of polymeric 
polypeptides, The procedure is indicated in the following 
scheme. 

Polymerisation is carried out either by heat ing the 
acylchloride in high vacuo at elevated temperatures  or 
by dissolving i t  in dimethylformamide containing 
t r imethylamine,  which lat ter  eliminates hydrogen chlo- 
ride from the monomer in  the course of the reaction. The 
polymers thus produced are hydrochlorides of the 
respective polypeptides. 

This procedure can also be applied in cases where the 
widely used polymerisation through N-carboxy anhy- 

x E. FISCHER, Ber. deutsch, chcm. Ges. 38, 605, 2914 (1905). 


