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ind ica te  t h a t  th is  ra t io  of p roduc t s  is m a i n l y  due to  
s ter ic  effects,  t he  r e l a t ive  reac t iv i t i e s  t end ing  to  p roduce  
the  oppos i te  effect .  T h i s  is conf i rmed  b y  c o m p u t a t i o n  
of the  a tomic  po la r iza t ion  energies,  A and A '1, which  
ind ica te  t he  same order  of reac t iv i t i es  as the  polar izabi l -  
ities. The  po la r i za t ion  energies  are l i s ted  in Tab le  n .  In  

Table I I  
Atomic Potarizat:on Energies 

Position 

2 
3 
4 

A ~-~) 

2-400 
2-544 
2-447 

A' (-7) 

1.736 
1.856 
1.766 

br ief  t h e y  r ep resen t  a p p r o x i m a t i o n s  to  t h e  va r i ab le  
por t ion  of t h e  a c t i v a t i o n  energies  of s u b s t i t u t i o n L  

As b i p h e n y l  is an  a l t e r n a n t  h y d r o c a r b o n  thexe will  be 
one set  of pos i t ions  which  are  r eac t i ve  in alI t h ree  
classes of reac t ions  (electrophil ic ,  nucleophi l ic ,  and  
radical)Z; in t h e  p resen t  case posi t ions  2 and  4. This  is 
conf i rmed  e x p e r i m e n t a l l y  by  the  o b s e r v a t i o n  s t h a t  
benzoy l  pe rox ide  decomposes  in so lu t ion  in b ipheny l  
to  g ive  p - t e rpheny l .  

The  L C A O  quan t i t i e s  known  as free valences,  in t ro-  
duced  b y  COULSON 4, h a v e  been  wide ly  e m p l o y e d  in 
discussions of chemica l  r eac t iv i t i e s  of h y d r o c a r b o n s  in 
spi te  of  the i r  r a t h e r  vague  connec t ion  wi th  such  pro-  
per t ies .  T h e  free va lences  of t h e  th ree  pos i t ions  in 
b ipheny l  are  g iven  in Tab le  I n .  T h e y  too  ind ica te  
reac t iv i t i e s  in t he  order  2, 4, 3, so i t  m u s t  be  conc luded  
t h a t  e lec t ron ica l ly  t he  m o s t  r eac t ive  pos i t ion  in b ipheny l  
is pos i t ion 2, and  t h a t  s ter ic  effects  p l ay  an  i m p o r t a n t  
p a r t  in t he  course of  subs t i t u t i on  obse rved  exper i -  
men ta l ly .  

Table I I I  

Position Free Valence 

.385 

.343 

.360 

I t  is in te res t ing  to compa re  t he  p resen t  resul ts  w i th  
those  for t he  closely r e l a t ed  molecule  b ipheny lene .  The  
m o s t  r eac t i ve  pos i t ion  in t he  l a t t e r  is pos i t ion  2, for 
wh ich  ~r, A, and  A '  a re  r e spec t ive ly  -- .  443//3, - -2 .352  fl, 
and  -- 1.672 7 z. These  resul ts  ind ica te  a g rea te r  r e a c t i v i t y  
t h a n  t h e  2 pos i t ion  of b iphenyl ,  and  in v i e w  of t h e  
u n d o u b t e d  s ter ic  h ind rance  in t he  la t te r ,  b ipheny lene  
shou ld  unde rgo  subs t i t u t i on  cons ide rab ly  m o r e  r ap id ly  
t h a n  b iphenyl .  I n  con t r a s t  to  b ipheny l  t h e  free va lence  
of pos i t ion  1 is g rea te r  t h a n  t h a t  of pos i t ion  2. Th is  
d i s c o v e r y  has  cas t  some d o u b t  u p o n  the  v a l i d i t y  of  t he  

use of free va lence  in discussions of chemica l  r eac t iv i ty .  
F o r  th is  reason  e x p e r i m e n t a l  i nves t i ga t i on  of t he  
c h e m i s t r y  of b ipheny lene  is of grea t  impor t ance .  

t{. D. BROWN 

C h e m i s t r y  D e p a r t m e n t  U n i v e r s i t y  of Melbourne ,  
Victor ia ,  Aust ra l ia ,  F e b r u a r y  6, 1950. 

Z u s a m m e n / a s s  ung  

Das B ipheny l  wurde  m i t  Hi l fe  der  Me thode  der  
<,Molecular orbitals~, s tud ie r t .  Die  Ergebnisse  s t i m m e n  
mi t  de r  p rak t i s chen  E r f a h r u n g  i iberein;  es sche in t  aber,  
daB auch  s ter ische "Wirkungen mitspie len .  Es  muB be-  
s t r i t t en  werden,  dab  die p - S t e l I u n g  die e lek t ronisch  
wi rksamere  ist. 

t 3 b e r  d i e  E i n w i r k u n g  v o n  L i A 1 H  4 a u f  L a c t a m e  

Bei  de r  Suche nach  einer  Dar s t e l l ungsmSgl i chke i t  fiir 
den b i sher  noch  n ich t  syn the t i s i e r t en ,  n a c h  H E s s  und  
EICHEL 1 d e m  Pel le t ier in ,  e inem Alka lo id  des G r a n a t -  
ap fe lbaumes  zugrunde  l iegenden 3-(~-Piper idyl ) -pro-  
p iona ldehyd ,  wurde  die R e a k t i o n  yon  LiA1H 4 m i t  
L a c t a m e n  n~her  un te r such t .  Bei  de r  E i n w i r k u n g  yon 
i iberschi iss igem LiA1H4 auf  L a c t a m e  k o n n t e n  bis j e t z t  
nu t  die sauers tof f f re ien  Basen  e rha l t en  werden .  Da  sich 
aber  LiA1H 4 in v ie len  R e a k t i o n e n  wie eine Gr igna rdve r -  
b indung  verhfi l t  a n d  G r i g n a r d v e r b i n d u n g e n  m i t  L a c t a -  
men  u n t e r  pr imArer  B i ldung  der  ter t iAren AlkohoIe  rea-  
gieren kSnnen  ~, schien uns die M6gl iehkei t  gegeben,  auch  
die R e a k t i o n  zwischen L i A I H  4 und  L a c t a m e n  u n t e r  ge- 
e igne ten  B e d i n g u n g e n  au f  e iner  Zwischens tufe  fes tzu-  
ha l ten  und  so gem~tB dem un t en  be im N-Methy l -~-  
py r ro l idon  sk izz ie r ten  R e a k t i o n s v e r l a u f  zu den sonst  
schwer  zug£ugl ichen  w-Aminoa ldehyden ,  bzw. ihren 
D e r i v a t e n  zu gelangen.  

CH2--CH~ CH2--CHZoLiA 1 
I I I I /  4 

CH~ CO CH 2 C (  
/ /  1], LiAIH4 ~ ~ \ H  

N 1, N 

CH a CHa 

CH~ --CH~ CH~--CH~ 
I I I I 
CH~ CH=0 - - ~  CH 2 CHOH 
\ ~ \ /  

NH N 
I I 

CH 3 CH a 

W i r  k o n n t e n  nun  ta tsAchl ich durch  E inwi rken las sen  
der  b e r e c h n e t e n  Mengen  yon  LiA1H 4 auf  N-Methy l -x -  
py r ro l idon  a n d  N-Methy l -~ -p ipe r idon  z u m  6-Mcthyl-  
a m i n o v a l e r a l d e h y d  und  7 - M e t h y l a m i n o b u t y r a l d e h y d  
gelangen.  Der  Beweis  ihrer  B i tdung  kann  a m  bes ten  
durch  die K o n d e n s a t i o n  m i t  Acetondicarbons~iure  ge- 
m~13 d e m  zuers t  yon  ROBINSON s angegebenen  S c h e m a  
fiir e ine  zel lmSgtiche B i ldung  yon  Hygr in ,  C u s k h y g r i n  
usw. e r b r a c h t  werden .  Diese  Vors te l lungen  s ind  in j i ing-  
s te r  Zei t  auch  yon  ande re r  Seite  4 e x p e r i m e n t e l l  ve r -  

: These quantities have been discussed in some detail by BROWN, 
l. C., ref. 3. 
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wirklicht worden. Es gelang uns nun,  yon den genannten  
Lactamen ausgehend, in einem Reaktionsgang Hygrin,  
Cuskhygrin und  Methylisopelletierin zu erhalten. Auch 
aus =-Piperidon konnten  wir in analoger Reaktion Iso- 
pelletierin erhalten. 

Nachdem dami t  die Gangbarkei t  dieses Weges zur 
Synthese yon Aminoaldehyden aus Lactamen erwiesen 
war, liel3en wit in gleicher Weise LiA1Ha auf 2-Oxoocta- 
hydroindolizin einwirken. Wir erhielten dabei eine unbe-  
st~ndige Verbindung, die nach ihren Eigenschaffen, vor 
allem der I(ondensationsfghigkeit  mit  Acetondicarbon- 
sgure, den gesuehten 3- (=-Piperidyl)-propionaldehyd vor- 
stellt. Die Derivate der Verbindung sind zuln Tell then-  
falls instabi l  und  entsprechen in ihren Eigenschaften 
nicht  den in der Literatur  beschriebenen Derivaten des 
Pelletierins. 

{3ber die experimentellen Einzelheiten dieser Arbeit  
und die mi t  diesen Versuehen in Zusammenhang ste- 
hende Frage der t (onst i tu t ion des Pelletierins erfolgen 
spiiter ausfiihrliehe Ver6ffentlichungen in den Monats- 
herren filr Chemie. F. GALINOVSKY und ~R.~gVEIsER 

II .  Chemisches Laborator ium der Universi tgt  Wien, 
den 24. Miirz 1950. 

Summary 

Whereas oxygen-free bases arise when an excess of 
LiA1Ha acts on lactames, the corresponding amino- 
aldehydes, which serve as points of departure for the 
possible synthesis of alkaloids by  the cells, are obtained 
when calculated quanti t ies of LiA1H, are allowed to 
act on lactames. Through a corresponding reaction the 
not yet synthet ical ly prepared 3-(~-Piperidyl)-propion- 
aldehyde was formed from 2-oxooctahydroindo]izine. Up 
to now the former has been assumed to be identical with 
the alkaloid of the pomegranate tree, pelletierine. 

The Total Synthesis of dl-Rubremetinium 
Bromide 

Confirmation of the s tructure of the alkaloid emetine ~ 
has been achieved by  a synthesis of racemic O-methyl-  
psychotrine (I) (mixed stereoisomers), idcntificd by  
oxidation with mercuric acetate ~ to dl - rubremet inium 

I A.R.BATTERSBY and H.T.OPENSHAW, Exper. 5, 398 (1949); 
J. Chem. Sot. 3~207 (1949). - M.PAn.ER and K.PoRscHINSKI, Mh. 
Chem. 80, 94 (1949). 

" A.R. BATTERSBY and H.T.OPENSHAW, J. Chem. Soc. 67 (1949). 

bromide, having an absorption spectrum identical with 
tha t  of d-rubremet inium bromide 1 derived from emetine. 

Carbethoxyacetyl  chloride was treated with /5-3: 4- 
d imethoxyphenyle thylamine and  the result ing amide, 
m . p .  63-64 °, was cyclised with phosphoric oxide to 
ethyl 6: 7-dimethoxy-3 : 4-dihydroisoquinoline-l-acetate 
(II), m. p. 85-5-86.5 °. (Found:  C. 64-9; H, 7.05; N, 5-20. 
ClsHI~O4N requires C, 64.9; H, 6-95; N, 5.05%.) 
Hydrogenat ion to the tetrahydroisoquinoline,  m . p .  
77-78 ° , was followed by  t rea tment  with ethyl 
x-formylbutyrate  and hydrogenat ion of the crude con- 

# 

*4 

3'8 

~se  ' ~ ' ' ' 
.~00 aaa a ~ea ,,,so a . , / .  500 

Absorption spectra in water 
d-Rubr&metinium bromide a 

. . . . . . . .  dl-Rubremetinium bromide, synthetic 

densation product,  yielding the diester (III), m . p .  
76-77 °. (Found:  C, 64.8; H, 8-43; N, 3.31. C==HasO~N 
requires C, 64.7; H, 8.15; N, 3.45 %.) Dieckmann cycli- 
sation followed by hydrolysis yielded the ketone (IV), 
m . p .  1097109.5 ° . (Found:  C, 70.3; H, 7-8; N, 5.1. 
C17H~aO3N requires C, 70.6; H, 8-0; N, 4..9%.) Reaction 
with ethyl cyanoacetate in the presence of ammonium 
acetate, followed by acid hydrolysis, decarboxylation, 
hydrogenation, isolation of the acidic product  and 
esterification, gave the ester (V) (Found:  N, 3.85. 
C21H~O4N requires N, 3.89%), which was heated with 
fl-3 : 4-dimethoxyphenylethylamine a t180 °, The resulting 
amide was cyclised with phosphoryl chloride, and the 
crude dihydroisoquinoline (I) was isolated from the basic 
products by distillation. From the products of its 
oxidation with mercuric acetate, d/-rubremetinium 
bromide was isolated as small, bright  red needles, 
similar in appearance to authent ic  d- rubremet in ium 
bromide, and  melt ing with decomposition a t  180-185 ° . 
(Found, after drying a t  100°: N, 5-36. C2~HaaO4N2Br 
requires N, 5-06 %.) 

1 p .  KARRER, C .H. ]~UGSTER,  and O. RI)TTNER, Helv. chim. acta, 
Sl, 1~19 (1948). 
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