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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 

i Psychotomimetic Amphetamines, part If; for part I see a. 
2 D. I. PERETZ, J. R. SMVWmES, and W. C. GIBsoN, J. mental Sci. 

lol, 317 (1955).-A. T. SI~ULGIN, S, BUt~r~ELL, andT. SARgEnT III, 
Nature 189, 1011 (1961). 
A. T. SnuI.o~N, Nature, 2Ol, 11~0 (1964}. (To be considered paper 
I of this series.) 
A. T. SHULGI~, Exper. lg, 127 (1963). 

5 F.A. RAMZREZ and A. BUaGER, J. Am. chem. Soc. 72, 2781 (1950). 
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Compound Nitrostyrene Base.HCl ED~ (mice) LD~ (mice) ED~ (human) M.U. c 
m.p. m.p. mg/kg mg/kg txg/kg (human) 

(I) TMA d 94 209 20 260 1700 2.2 
(II) MMDA 110 191 35 150 1400 ~.7 

(III) TMA-2* I02 181 15 120 220 17.0 
(IV) MMDA-~ 163 187 ~0 130 180 21.0 
(V) TMA-3 57 149 85 t~0 ~> 1900 <~ ~.0 

(VI) MMDA-Sa 106 154 ~5 40 210 18.0 

Effective dosage (as free base in saline, i.p.) at which behavioral changes were first observed. 
b Effective dosage (as free base, per os) defined as the arithmetical mean between the minimum detectable dosage and the dosage above 

which there is a prolongation rather than an intensification of the psychotomimetic syndrome. 
Mescaline Units. The quotient of the effective dosage of mescaline (assumed to be 3750 t~g/kg as the base) divided by the effective dosage 
of the substance in question. It permits a direct comparison of relative potencies, based on mescaline = 1. 

a Physical data from ~. 
' Literature values for the nitrostyrene m.p. I01 ° and for the base.HC1, 187 °, see V. BRUCKNER, J. prakt. Chem. 13S, 268 (1933). 

more toxic  t h a n  the  3, 4, 5-subst i tuted analogs. Compound  
VI,  M M D A  3a, was the  mos t  tox ic  of the group and it  
alone produced  clonic convuls ions and vocal iza t ion  pr ior  
to death.  The  o ther  compounds  led to easy  deaths,  ap-  
pa ren t ly  due to resp i ra tory  paralysis.  All compounds  dis- 
p layed ini t ial  behaviora l  changes a t  the  levels listed. The  
responses observed were l igh t  t remors  accompanied  by  
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rapid  scra tching and a huddl ing  tendency .  These effects  
disappeared wi th in  3 h, and there  were no not iceable  
after-effects.  

The in tox ica t ion  syndrome  in h u m a n  subjects ,  resul t ing 
f rom the  quant i t ies  shown in the  Table,  is qua l i t a t i ve ly  
s imilar  to t h a t  which results f rom mescaline,  excep t  t h a t  
the  color effects, and to a large ex t en t  the  nausea,  are 
absent.  As a general iza t ion,  the  M M D A  series leads to the  
more empa th ic  and  p leasant  responses, whereas  personal  
anx i e ty  and restlessness were c o m m o n  wi th  TMA-2. The  
vicinal  analog,  TMA-3,  demons t r a t ed  ne i ther  physical  nor  
psychot ropic  effects, even  in dosages in excess of those  
shown to  be adequa t e  for  T M A  and MMDA. W i t h  the  
o the r  three  or tho-methoxy  der iva t ives ,  however ,  hypno-  
gogic ha l luc ina to ry  synthesis  and t o t a l  recall  are  present  
and are  s imilar  to  mescal ine.  

Rdsumd. Quat re  amph6 tamines  anMogues a u x  sub- 
s tances chimiques  psychomim4t iques  connues,  la 3,4, 5- 
t r i m 6 t h o x y a m p h 6 t a m i n e  e t  la  3-m~thoxy-4,  5-m6thyl~ne- 
d ioxyamph4tamine ,  on t  4t4 synth4tis6es.  Le  d~placement  
d ' un  m6thoxy l  ~ une  posi t ion ortho- de la chaine  ali- 
pha t ique  a montr6,  dans  trois  cas une ampl i f ica t ion 
mul t ip le  quan t  £ l 'eff icacit6 humaine .  

A. T. SHULGIN 

The Dow Chemical Company, Walnut Creek (Cali/ornia, 
USA), February IO, 7964, 

A d s o r p t i o n  o f  H a g e m a n  F a c t o r  ( F a c t o r  X I I )  o n  
C o l l a g e n  

I t  is general ly  accepted  t h a t  collagen fibres p l ay  an  im- 
Por t an t  role in haemostasis .  Severa l  au thors  I-~ have  
described the  aggrega t ing  effect  of suspensions of connec-  
t ive  t issues and collagen fibres on blood pla te le ts  in vitro. 
The p la te le ts  adher ing  to t he  t r auma t i zed  vessel  wal l  
form a haemos ta t i e  plug. The  purpose of our  exper iments  
was to  s t udy  the  adsorp t ion  of t he  blood c lo t t ing  factors 
on collagen. 

Collagen was prepared  f rom bovine  tendons  according 
to the  me thod  of EINmNDER and SCHUBERT*. Two kinds 
of h u m a n  c i t ra ted  p lasma  were used:  (a) p la te le t - r ich  

p lasma (about  400,000 pla te le ts  per  mma), and (b) pla te-  
le t -poor  p lasma (about  30,000 pla te le ts  per  m m  3) ob ta ined  
by  two-s tage  cen t r i fuga t ion  of  2000 R P M  for 10 rain and  
10,000 R P M  for 10 min.  P l a s m a  was p repared  in sili- 
conized glassware.  

T h e  fol lowing de te rmina t ions  were  m a d e :  p la te le t  
coun t  (Rees-Ecker  method) ,  c lo t t ing  t i m e  of  recalcif ied 

I j .  HucuEs, C.R. Soc, Biol, (Paris) 16d, 866 (1960). 
M. B. ZUCXER and J, BORELLX, Proc. Soc. exp. Biol. Med. (New 
York) 109, 779 (1962), 

3 T. HovIG, Thromb, Diath, Haem. 9, 248 (1963). 
4 j. EINBINDER and M. SCHUBERT, J. biol. Chem. 188, 335 (1950). 


