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fibliche Markierung solcher Phosphors / iureester  m i t  3~p 
kann aber  deshalb  nicht  ganz befriedigen, weil, abgesehen 
yon  der  kurzen Ha lbwer t sze i t  des 3,p nach  der  Hydro lyse  
der  Es t e r  in die p rak t i sch  ungif t igen Atkylphosphor-  
sAuren ~, das wei tere  Schicksal  der  phosphorfre ien Spal t-  
stt icke n ich t  m e h r  an H a n d  yon mark i e r t em  Mater ia l  ver-  
folgt  werden kann.  Gerade  diesem P u n k t  messen wir  aber  
spezielle Bedeu tung  zu, um so mehr,  als Phosphamidon  
scheinbar  sehr  s t a rk  in die Physiologic  der  Pf lanze  ein- 
grei f t  s. 

Da  ffir die toxikologische Bewer tung  m6gl icher  Abbau-  
p roduk te  speziell  das  Schicksal  des im Phosphamidon  ent-  
ha l t enen  Chlors in te ress ie r te ,  ve r such ten  wir  vorers t ,  
Chlor-36 durch einen d i rekten  Austausch,  wie er im Fal le  
a ,~-Dichlorpropions/ iure  9 berei ts  beschr ieben wurde,  in 
das Phosphamidon  (III) oder  seine Vorstufe,  das ~, ct-Di- 
chloracetessigs/iuredi/ithylamid (II) einzubauen.  Die m i t  
Li th iumchlor id-36  in Ace ton  bei  120 ° durchgeff ihr te  Re-  
ak t ion  verl ief  beim Phosphamidon  nega t iv  und  er re ichte  
be im c¢,~-Dichloracetessigs~uredi/~thylamid im bes ten  
Fal le  eine Ausbeute  yon  2,2%. 

Ft ir  die vorgesehenen Versuche mi t  ma r lde r t em  Phos-  
phamidon  wurden  aber  gr6ssere Mengen mi t  m6gl ichst  
hoher  spezifischer Akt iv i t / i t  ben6t igt ,  um auch Spuren 
yon A b b a u p r o d u k t e n  erfassen zu k6nnen.  Deshalb  gaben 
wir  der  Markierung mi t  x*C den Vorzug  und  suchten  nach  
Methoden  zur  e infachen Einf t ih rung  yon  mehreren  radio-  
ak t iven  Zentren.  Bei  der  hydro ly t i schen  Spa l tung  y o n  
Phosphamidon  en t s t eh t  un te r  anderem in vitro wie auch  
in der  Pf lanze 2 ein subst i tu ier tes  Acetessigsi iuredii i thyl-  
amid.  ]3ekanntl ich neigen solche Verb indungen  in a lka-  
l ischem Medium zur F ragmen t i e rung  (S / i u r e spa l t ung )an  
der  2, 3 -C-C-Bindung un te r  ]3ildung von  Essigsiture und 
subs t i tu ie r ten  Ess igs~ureder ivaten.  Diesem U m s t a n d  
t rugen  wir durch  die W a h l  des Aufl~auprinzipes Rechnung,  
indem wi t  Phosphamido n  an den in F o r m e l  I t I  bezeich-  
ne ten  Stel len markier ten .  D a m i t  is t  die M6glichkei t  des 
Erfassens auch yon  n iedermolekula ren  A b b a u p r o d u k t e n  
gegeben. 

Es  gelang uns, ausgehend yon  l*C-Bar iumcarbonat ,  fiber 
6 Stufen Phosphamidon  II110 in einer Ausbeu te  yon  64% 
aufzubauen,  welches die hohe spezifische Akt iv i tXt  yon  
12,1 mC pro  g aufwies.  

Als Grundlage  fiir die Synthese  des EssigsAurediXthyl- 
amids  d ien ten  uns die Angaben  yon MURRAY-WILLIAMS n 
E ine  Modif ikat ion der  e leganten  Methode  yon BREDERECK 
et  al. ~2 e r laubte  die d i rekte  Kondensa t ion  des Essigsliure- 
dii~thylamids in Gegenwar t  yon  Phosphoroxych lor id  zum 
AcetessigsAuredi/ i thylamid (I) in einer  Ausbeu te  von  95 %. 
Das S~iureamid I liess sich mi t  Sulfurylchlor id  in x-Stel-  
lung zum ~, ~-Dichloracetessigsl iuredi i i thylamid (II) chlo- 
rieren, welches in s i edendem Chlorbenzol  m i t  T r ime thy l -  
phosphi t  umgese tz t  un te r  Abspa l tung  yon  Methylchlor id  
Phosphamidon  (III)  bi ldete.  D u r c h  Ver te i lung  des desti l-  
l ier ten  Pr i ipara tes  in den Sys t emen  W a s s e r - H e x a n  und  
Wasser -Methylenchlor id  und durch  nochmal ige  Dest i l -  
la t ion im H o c h v a k u u m  wurde  analysenreines  Phosphami-  
don (III)  erhal ten.  Farblose  Flfissigkeit  v o m  Sdp. 120 bis 
122% 10 -4 Torr,  n~ 5 = 1,4718, d ~ a ~  1,2132. Das II~- 
S p e k t r u m  d e r  Verb indung  erwies sich m i t  demjen igen  
eines au then t i s chen  PrAparates ~ als identisch.  13anden ftir 
P = O  1286, P - O - C H a  1218, ~ C = C ~  1671 und  
-CON(C2Hs) 2 1640 cm -t .  I m  P a p i e r c h r o m a t o g r a m m  ~ 
zeigte die Verb indung  eine Re inhe i t  yon  99,9%. Rf  = 
0,39; F l iessmi t te l :  250 ml Benzin (Sdp. 90-95°), 250 ml 
Toluol,  350 ml  Methanol  und 150 ml  Wasser  (obere 
Phase) ; Papier :  W h a t m a n  Nr. 1. 

Summary. The synthes is  of C14-1abeled phosphamidon ,  
a new sys temic  insecticidc,  is described.  
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Synthesis and some Pharmacological  Properties 
of a-Methyltryptamine and its 5-Methoxy Deri- 

vative 

I t  is well  known t h a t  f l -phenyle thylamines  conta in ing  
a m e t h y l  group in a-posi t ion of the  side chain  resist  oxi-  
da t ion  by  m o n o a m i n e  oxidase and of ten  func t ion  as in- 
h ib i tors  of this enzyme.  There  is m u c h  evidence t h a t  in 
the  series of f l -( indolyl-3)-ethylamines the  same is t rue  1.2 

In  o rder  to acqui re  new data ,  ~ - m e t h y l t r y p t a m i n e  and  
5 -me thoxy -~ -me thy l t r yp t amine  were syn thes ized  and  
the i r  ab i l i ty  for deamina t i on  in compar i son  w i t h  t h a t  of 
the i r  analogs lacking the  me thy l  group in t he  side chain,  
as well  as the  inf luence of these amines  on the  a c t i v i t y  of 
t he  enzyme,  were  studied.  

~ -Methy l t ryp tamine  and its 5 -me thoxy  de r iva t ive  were 
synthes ized by  a va r ia t ion  of the  excel lent  m e t h o d  devel-  
oped by  ABRAMOVITCg and SHAPIRO a, which has no t  been 
appl ied so far  to t he  synthesis  of  t ryp tamines  ca r ry ing  a 
subs t i tuen t  in t he  posi t ion ment ioned .  E t h y l  ~-chloro- 
c ro ty lma lona te  4 prepared  b y  condensat ion  of e thy l  
ma lona te  wi th  1 ,3-dichlorobutene-2 was conver ted  to 

e thy l  7 -ke tobu ty lma lona te  5 by  t r e a t m e n t  wi th  c o n - .  
c en t r a t ed  sulphuric  acid. Ca ta ly t i c  hyd rogena t ion  of the  
der ived  ox ime  in the  presence of nickel  on ch romoxide  a t  
100 ° and 100 a t m  gave  2-oxo-3-carbe thoxy-6-methy lp iper i -  
dine (I) (yield 44 .5%;  m.p.  60-62 °. Anal .  F o u n d :  C 58.31, 
H 8.05, N 7.32. Calc. for CgH15OaN: C 58.36, H 8.18, N 
7.56). Along wi th  (I), a considerable  a m o u n t  of by-produc t s  
were formed,  among  which p r edominan t l y  6-methylpiper i -  
done-2 arising f rom decarbe thoxy la t ion .  

The  s t ruc tu re  of I was conf i rmed by  alkal ine hydrolys is  
and  deca rboxy la t ion  to 6-methylp iper idone-2  ° and  sub- 
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sequent l i thium aluminium hydride reduction of the 
latter to dl-a-pipecoline 7. 

By condensation of I with benzenediazonium chloride 
and p-methoxybenzenediazonium chloride at pH 5 the 
phenylhydrazones (II) (yield 77.5% ; m.p. 220-221 °. Anal. 
Found:  C 66.05, H 7.20, N 19.24. Calc. for C1,HlnONa: 
C 66.35, H 6.91, N 19.35) and (IIa) (yield 53.5%; m.p. 
205 ° . Anal. Found:  C 63.52, H 6.88, N 17.16. Calc. for 
CxaHl,O2Ns: C 63.13, H 6.88, N 17.00) were obtained. 
These were cyclized by boiling with 80% formic acid to 
3-oxo-5-methyl -3 ,4 ,  5, 6- te t rahydro-4-carbol ine (III) 
(yield 79.7%; m.p. 218-219 ° . Anal. Found:  C 72.22, 
H 6.00, N 14.27. Calc. for CI,H1,ON,: C 72.00, H 6.00, 
N 14.00) and its 10-methoxy derivative (IIIa)  (yield 
86.8%; m.p. 263 °. Anal. Found:  C 67.95, H 6.33, N 12.13. 
Calc. for CxsH1402N2: C 67.82, H 6.09, N 12.17). Hydro- 
lysis by methanolic potassium hydroxide to the amino- 
acids (IV) (yield 81.6%; m.p. 256 ° (decomp.). Anal. 
Found:  C 66.43, H 6.44, N 12,58. Calc. for Ca2H140~N~: 
C 66.04, H 6.42, N 12.84) and (IVa) (yield 69.7%; m.p. 
252-254 ° (decomp.). Anal. Found:  C 62.82, H 6.52, 
N 10.95. Calc. for C~3HxeO3N~: C 62.90, H 6.45, N 11.28) 
and subsequent decarboxylation effected by boiling with 
10% hydrochloric acid yielded the desired , -methyl-  
t ryptamine 5 (V) (yield 69.1%; m.p. 98-99°; hydro- 
chloride, m.p. 203-204°; picrate, m.p. 220-221 °) and 
5-methoxy-a-methyltryptamine ~ (Va) (yield 68.1% ; m.p. 
100-101°; hydrochloride, m.p. 210°; pierate, m.p. 197°). 

The deamination of these compounds by rat  brain 
monoamine oxidase in vitro and their action on enzyme 
activity in mice in vivo have been studied. 

Brain homogenates have been prepared in 0.15M 
phosphate buffer (pH 7.23) centrifugated and supernatant  
layer was incubated with substrate for 1 h at 37 °. 

The deamination was compared with tha t  of t rypta-  
mine. In  the in vivo experiments in mice the drugs were 
injected subcutaneously (10 and 50 mg/kg) 20 min before 
sacrificing. For comparison t ryptamine was taken as sub- 
strate. 

As a measure of deamination nitrogen was determined 
by Conway's method photoelectrocolorimetrically. 

The results obtained are listed in the Table. 
a-Methyltryptamine and its 5-methoxy derivative are 

not deaminated by rat  brain monoamine oxidase (the 
first co lumn of figures in the Table).  These data are 
in agreement with those received by other investigators 2. 

In  vivo ec-methyltryptamine did not inhibit  the activity 
of monoamine oxidase of mice brain. I t  is interesting, on 

Compound Amount of Amount of N~ in ~,b 
N 2 in y" 10 mg/kg 50 mg/kg 

Tryptamine 1.8 ~ 0.02 
~-Methyltryptamine V 1.1 =~ 0.035 2.0 a -°.2a 
5-Methoxytryptamine 1.93 ~ 0.035 
~-Methyl-5-methoxy- 1.07 q- 0.09 2.75 -4- 0.05 ~ 2.9 c 
tryptamine Va 
0.05 ml distilled water 1.1 =[z 0.2 
Saline 0.1 ml/10 g 2.2 :[z 0. lc 

a Mean value of 3 experiments, b Drugs were injected in doses of 
10 and 50 mg]kg 20 rain before sacrificing. 5 mice for each experiment. 
c 2 experiments, a I experiment. 

the other hand, tha t  the brain homogenates of mice re- 
ceiving 5-methoxy-a-methyltryptamine exceed the de- 
aminat ing activity of the control groups (the second 
column of figures in the Table). Whether this effect is due 
to enzyme activation requires further investigation. 

Rdsumd. L'e-m6thyl t ryptamine et le 5-m6thoxy d6riv6 
ont 6t6 synth6tis6s en uti l isant une variante de la m6thode 
d'ABRAMOVITCH et SHAPIRO. 

Des exp6riences in vitro ont montr6 que ces deux 
amines ne subissent pas de d6samination par la mono- 
aminoxydase du cerveau des rats blancs. La 5-m6thoxy- 
e-methyl tryptamine inject6e aux souris blanches en dose 
de 10 mg/kg semble accroitre l 'activit6 de la monoamin,  
oxydase du cerveau. 
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