
16, VII. 1964 Brevi comunicazioni - Brief Reports 365 

PPm ~ p re sen t  in the  s t a r t i ng  mate r ia l  ( indicat ive  of t h e  
presence of a v inyl  proton)  and  exh ib i t ed  a s inglet  a t  3.02 
Ppm (NMe) wh ich  in t eg ra t ed  for 3 pro tons .  Cycl izat ions of 
this  n a t u r e  are  k n o w n  to  occur  in  t he  imidazole  series, 
n o t a b l y  w i t h  h i s t id ine  ~; however ,  t h e  r ecorded  ins tances  
wherein  cycl iza t ion  has  t a k e n  place are unde r  exper i -  
men ta l  condi t ions  (refluxing HC1) wh ich  are m u c h  more  
severe t h a n  those  emp loyed  in t he  p re sen t  s tudy .  This  
t ype  of reac t ion  m a y  p lay  a s igni f icant  role in biological  
sys tems,  however ,  as shown  b y  t h e  isolat ion of sp inac ine  
(4, 5, 6, 7- t e t r a h y d r o i m i d a z o  [4, 5-c]pyr id ine  - 5- ca rboxyl ic  
acid) f rom the  sha rk  (Acanthias vulgaris) ~ and  the  crab  
(Crango vulgaris) ~ as well as the  ve ry  r ecen t  announce -  
m e n t  of t he  isola t ion of Sp inaceamine  (4, 5,6, 7- te t ra-  
hyd ro imidazo  [4, 5, c ]pyr id ine  a n d  6 -me thy l sp inaceamine  ~ 
f rom Leptodactylus pentadactylus labyrinthicus. These  
compounds  have  been  pos tu l a t ed  as ar is ing f rom the  
enzymat i c  cycl izat ion,  m e t h y l a t i o n  and  deca rboxy la t i on  
of h is t id ine  in vivo. 

All of t he  c o m p o u n d s  r epo r t ed  h a v e  p roved  to  be pha r -  
macological ly  inac t ive  in the  course of p re l imina ry  tests .  

T h e y  also a p p e a r  to  be ine f f ec t ive  as CNS agents  as 
judged by  the i r  inabi l i ty  to  inf luence locomotor  ac t iv i ty ,  
and the i r  lack of p o t e n t i a t i o n  or an t agon i sm of t he  effects  
of reserpine  in d rug  p r e t r e a t e d  or reserpinized mice s. 

Zusammen/assung. Die 2- Imidazolon-Analoge  der  His t -  
amine  und  6 -Methy l sp inaceamin  w u r d e n  syn thes ie r t .  Die 
neuen  Imidazo lons tof fe  sche inen  pha rmako log i sch  un-  
wi rksam.  
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Total Synthesis of the Antibiotic Polymyxin B~ 

In  t he  course of our  work  x on  p o l y m y x i n  B~ we were 
able to  syn thes ize  t he  four  c o m p o u n d s  cor responding  to 
the  s t ruc tu res  p roposed  by  HAUSMANN and  CRAIa 2 for 
th is  an t ib io t ic ,  w h i c h  accord ing  to  BIZERTE and  DAu- 
TREVAUX 3 should  have  a D-Dab res idue  in pos i t ion  1" 
(Figure 1) of t h e  s ide chain.  A l though  two of t h e m  (7~ 
and 7y) p roved  to be h igh ly  act ive  po lymyxin - l ike  ant i -  
bac ter ia l  agen ts  in vitro and  in vivo 4, none  was ident ica l  
w i th  t he  n a t u r a l  an t ib io t ic  xd. R e c e n t l y  SuzuKI et  aL 5, in 
c o n t r a s t  to  t he  F r e n c h  workers ,  d e m o n s t r a t e d  t h a t  t he  
n a t u r a l  p r o d u c t  does n o t  con t a in  D-Dab. F u r t h e r m o r e ,  
t h e y  were able to  locate the  side chain  in t he  N~-posi t ion 
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Fig. 1. Reaction scheme. Abbreviations according to G. T. YOUNO6: Dab=cz,y-diaminobutyric acid, BOC=tert. butyloxycarbonyl, Z= 
benzyloxyearbonyl, OBu t = tert. butyl-ester, Ipel =isopelargonic acid ((+)-6-mcthyloctanoic acid)-N = C- to N-bond in-CONH-,  
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of the branching Dab residue, a possibil i ty already en- 
visaged by H~USMA~N and CRAIG ~ and also favoured by 
us on biogenetic considerationsL We have now synthe- 
sized the substance possessing this revised structure (7c¢, 
all L-Dab, Figure 2 [IV]) according to the following 
scheme. 

Removal  of the tert. butyloxycarbonyl group in I by 
trifiuoroacetic acid and coupling with the azide of I I  led 
to the protected octapeptide. This was transformed into 
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Fig, 2. Polymyxin 131 (IV). 

the corresponding hydrazide and condensed with I I I  by 
means of the azide procedure. After removal of the C- and 
N-protecting groups the decapeptide was submitted to 
cyclization and was then reduced and purified in the way 
previously describedL The end product (Figure 2 EIV]) 
was isolated as pentahydrochloride and carefully com- 
pared with the pentahydrochloride of natural  poly- 
myxin B~. 

Both conformed in thin-layer chromatography, amino 
acid content, [~]~ and optical rotatory dispersion of the 
nickel-complex s especially sensitive to isomeric struc- 
tures xd. The microbiological act ivi ty  against Klebsiella 
pneumoniae ATCC 100 131 agreed with tha t  of the natural  
antibiotic TM. 

The synthetic product could be crystallized as the 
pentaphosphate 9. 

Full  details will be given in Helvetica chimica Acta. 

Zusammen]assung. Es wird fiber die Synthese des 
cyclo-Decapeptides 7~, in welchem alle Dab-Reste die 
L-Konfiguration aufweisen, berichtet. Dieses erwies sich 
als identisch mi t  natfirlichem Potymyxin B1 (Figur 2). 

K. VOGLER, ~:~. O. STUDER, P. LANZ, 
W. LERGIER, and ERIKA B6HNI 

Forschungsabteilung der F. Ho[fmann-La Roche & Cie., 
AG, Basel (Switzerland), June l, 7964. 

R. O. STUDER and K. VOOL~g, Helv. chim. Acta 4~, 819 (1965). 
s H. I]RISTZINGgR, Helv. chim. Acta 44, 744 (1961). 
9 We are very much indebted to Dr. S. WZLKI~SON, Wellcome 

Research Laboratories, Langley Court, Beckenham, Kent (Eng- 
land}, for informing us of the method of crystallizing the natural 
antibiotic. 

P s y c h o t o m i m e t i c  A m p h e t a m i n e s :  
M e t h o x y  3 , 4 - D i a l k o x y a m p h e t a m i n e s  ~ 

Both 3, 4, 5-tr imethoxyamphetamine (I, TMA)2 and 3- 
methoxy-4, 5-methylenedioxyamphetamine (II, MMDA) 8 
have exhibited psychotropic potencies greater than tha t  
of mescaline. Both the lengthening of the aliphatic chain 
of 14 and the enlargement of the heterocyclic ring in I I  3 
have resulted in a decreased human effectiveness. On the 
contrary, i t  has been found tha t  the repositioning of the 
meta-methoxy group, in either of these compounds, to an 
available ortko-location, can result in an appreciable in- 
crease in potency. The syntheses and preIiminary pharma- 
cological evaluatiort of these positional isomers are 
described. 

Two methods of synthesis were employed. With  the two 
bases possessing the 2, 4, 5-alkoxy orientation, the appro- 
priately substituted propenylbenzene was oxidized with 
tetrani tromethane to the corresponding fl-nitropropene. 
LiA1H~ reduction of these nitrostyrenes to the amphet- 
amines was performed as previously described 6. The pro- 
pene required for III ,  asarone, was obtained by the frac- 
tional distillation of oil of Parsley. The necessary pre- 
cursor of IV, 2-methoxy-4, 5-methylenedioxy propenyl- 

benzene was obtained by conventional steps from sesamol. 
The Claisen rearrangement of allyl sesamyl ether occurred 
predominantly to the unhindered side; O-methylation and 
base-catalyzed isomerization yielded the requisite pro- 
penylbenzene. 

The vicinal analogs V and VI were both prepared from 
the corresponding benzaldehydes by condensation with 
nitroethane followed by reduction of the resulting nitro- 
styrene as described above. The properties of these 
products, together with those of the 3,4,5-analogs for 
comparison, are listed in the Table. 

Behavioral and toxicological studies were performed on 
male Swiss white mice, and these results are also recorded 
in the Table. All four isomers were found to be somewhat 
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