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of t h e  diffusion layer  fall be low a c e r t a i n  cr i t ica l  l im i t  
e i t h e r  b y  d i lu t ion  or b y  rise of t e m p e r a t u r e .  On t he  o t h e r  
h a n d ,  even  if t he  di f fus ion l aye r  is m u c h  r educed  in t h i ck -  
ness (e. g. us ing  a n  anode  r o t a t i n g  16,000 R. P. M.) 
po l i sh ing  is st i l l  possible  a s long as t he  di f fus ion layer  
r ema ins  h igh ly  viscous,  t h o u g h  a m u c h  h ighe r  c u r r e n t -  
dens i t y  is necessary .  

E x p e r i m e n t  ~ ha s  s h o w n  t h a t  t he  diffusion layer  cons i s t s  
of a s a t u r a t e d  so lu t ion  of a n o d e  d i s so lu t ion  p r o d u c t s  in  t h e  
e l ec t ro ly te  used for pol i sh ing .  In  t he  case of copper  in 
p h o s p h o r i c  acid,  t h e  sa l t  wh ich  crys ta l l izes  o u t  f rom t h e  
diffusion layer  is t he  p h o s p h a t e  (4CuO. P~OsH~O ), w h i c h  
was iden t i f i ed  b y  m e a s u r e m e n t s  on t he  e lec t ron  d i f f rac t ion  
p a t t e r n  (fig. 2). 

I t  a p p e a r s  t h a t  a n  e l ec t ro ly te  wh ich  p roduces  a po l i sh ing  
effect  m u s t  be  a good s o l ven t  for t he  anode  d i s so lu t ion  
p r o d u c t s  to  ensu re  a h i g h  v i scos i ty  of t he  d i f fus ion layer .  
A poor  so lven t  would  be qu ick ly  s a t u r a t e d  w i t h  t he  pro-  
duc t s  of d i s so lu t ion  a n d  t he  v i scos i ty  of t he  di f fus ion 
l aye r  would  n o t  be  v e r y  d i f fe ren t  f rom t h a t  of t h e  bu lk  
e lec t ro ly te .  The re  is also t he  r isk in th i s  case of sa l t  crys-  
ta l l iz ing o u t  as an  inso luble  c rus t  on t he  anode  a t  mod-  
e r a t e  c u r r e n t  dens i t i e s  a n d  s t i fe l ing  the  level l ing  effect  of 
t h e  cu r r en t .  

T h e  case of coppe r  in p h o s p h o r i c  acid is t yp i ca l  of m o s t  
e lec t ro ly t i c  po l i sh ing  processes.  A d i f fe ren t  type ,  however ,  
is exempl i f i ed  b y  t he  e lec t ro ly t ic  po l i sh ing  of s i lver  in 
cyan ide  m e d i u m .  In  t h i s  case, w h e n  t h e  l i m i t i n g  c u r r e n t  
dens i t y  is reached ,  t h e  c o n c e n t r a t i o n  of CN'  a t  t he  anode  
sur face  falls to  zero, a n d  t h e  m a x i m u m  ra te  a t  wh ich  t h e  
a n o d e  can  dissolve  to  form ~Ag(CN)2 ] ions  is d e t e r m i n e d  
b y  t h e  m a x i m u m  ra t e  a t  wh ich  t h e  CN" ions diffuse to  t h e  
a n o d e  f rom t h e  b u l k  of t h e  so lu t ion .  A n y  a t t e m p t  to  in-  
crease t h e  c u r r e n t  d e n s i t y  resu l t s  in t h e  f o r m a t i o n  on  t h e  
anode  of a b r o w n  film, w h i c h  is s h o w n  b y  e lec t ron  dif- 
f rac t ion  to  be  s i lver  cyanide ,  a n d  n o t  oxide  as o r ig ina l ly  
be l ieved  b y  HEDGES 2. T he  onse t  of th i s  f i lm is m a r k e d  b y  
a rise in anode  po ten t i a l ,  a f t e r  w h i c h  a series of osc i l la t ions  
beg ins  a n d  t he  a n o d e  surface  d i sp lays  a l t e r n a t e  b r o w n  a n d  
s i lver  w h i t e  f lashes,  d u r i n g  which  i t  becomes  more  a n d  
more  b r igh t .  

T h i s  b r o w n  c y a n i d e  f i lm f u n c t i o n s  in  place  of t h e  h igh ly  
viscous di f fus ion layer .  I t  does  n o t  c o n d u c t  t h e  e lectr ic  
cu r r en t ,  b u t  i t  h a s  a f ine po red  s t ruc tu re .  T he  localdi f fer-  
ences  of e lectr ic  f ield i n t e n s i t y  c o r r e s p o n d i n g  to  the  non -  
h o m o g e n i t i e s  of t he  surface  (fig. 1) will a t t r a c t  more  CN '  
to  t he  pro jec t ions .  As t he  f i lm is so luble  in  p resence  of CN' ,  
t he  t o t a l  cross  sec t ion  of t h e  pores  ove r  t h e  p r o j e c t i n g  
p a r t s  will  be  a u g m e n t e d  3 ( re la t ive  to  t h e  pore  cross sec t ion  
of t h e  recesses).  Acco rd ing ly  less r e s i s t ance  will be  offered 
to t h e  a n i o n s  t r y i n g  to  p e n e t r a t e  t h e  f i lm a t  t h e  p r o j e c t i o n s  
to  r each  t h e  s i lver  m e t a l  surface.  T he  n e t  r e su l t  will be  
h ighe r  r a t e  of a t t a c k  a t  t he  p ro j ec t i ons  a n d  a po l i sh ing  
effect.  
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Zusammenfassung 

Die vor l i egende  Theor i e  b e t r a c h t e t  die e lektrolyt ische 
P o l i e r u n g  yon  Meta l l en  als R e s u l t a t  e iner  Anre icherung 
der  A n i o n e n  an  den  Sp i tzen  von  U n e b e n h e i t e n  der  Metall- 
oberfl~iche. Die A n r e i c h e r u n g  k o m m t  d a d u r c h  zustande, 
d a b  diese E r h e b u n g e n  e ine  be sonde r s  h o h e  elektrische 
Felds tXrke  aufweisen  u n d  d e s h a l b  die A n i o n e n  bevorzugt  
anz iehen .  Dabe i  s ind  die A n i o n e n  in den  v i skosen  Schich- 
t en  au f  de r  Meta l loberf l t tche  n u r  wenig  bewegl ieh .  

D i t e r p e n e s ;  

P r e l i m i n a r y  S y n t h e t i c a l  E x p e r i m e n t s  

T h e  s t r u c t u r e  of f e r rug ino l  h a s  been  s h o w n  b y  degra- 
d a t i o n  to  be (I) 1 in  w h i c h  t h e  n a t u r e  of t h e  r ing- fus ion  B/C 
is t h o u g h t  to  be trans 2. 
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Th i s  no t e  is conce rned  w i t h  e x p e r i m e n t s  d i rec ted  to- 
wa rd  t he  s y n t h e s i s  of (I) w i t h  trans fusion of r ings  B/C. 

E t h y l  ~ - ( 4 - m e t h o x y n a p h t h y l )  b u t y r a t e  on  t r ea tmen t  
w i t h  m e t h y l  m a g n e s i u m  iodide,  fol lowed b y  dehydra t ion  
of t he  p roduc t ,  a f forded  A2-2-methy l -5 - (4 ' -me thoxy  - 
n a p h t h y l ) p e n t e n e ,  b . p .  132-137°C/0-03 ram,  wh ich  on 
cyc l i sa t ion  w i t h  b o r o n  t r i f luor ide  in ch lo ro fo rm solution 
y ie lded  1 : 1 -d ime thy l - I  : 2 : 3 : 4 - t e t r a h y d r o - 9 - m e t h o x y p h e -  
n a n t h r e n e ,  m. p. 59°C. D e m e t h y l a t i o n  of t he  l a t t e r  com- 
p o u n d  w i t h  h y d r o g e n  iodide fu rn i shed  l : l - d i m e t h y l -  
1 : 2 : 3 : 4 - t e t r a h y d r o - 9 - p h e n a n t h r o l ,  m . p .  139 ° C, By  an 
app l i c a t i on  of t h e  R e i m e r - T i e m a n n  r eac t i on  s to  l : l -d i -  
me thy l -  1 : 2 : 3: 4 - t e t r a h y d r c - 9 - p h e n a n t h r o l ,  a d ichlormethyl  
g roup  was  i n t r o d u c e d  i n t o  t h e  a n g u l a r  pos i t i on  (C,,) to 
g ive  1 : 1 -d imethy l -9 -ke to -  12 -d ich lo rme thy l -  1:2 : 3 : 4: 9:12- 
h e x a h y d r o p h e n a n t h r e n e  (II) ,  m. p. 124°C, in  w h i c h  the 
10: l l - d o u b l e  b o n d  p rov ides  a poss ib le  m e a n s  of stereo- 
c h e m i c a l  con t ro l  of t h e  fus ion of r ings  B/C. Exper iments  
on  t he  h y d r o g e n a t i o n  of (II)  a n d  of t he  s imp le r  model  sub- 
s t a n c e s  1 - m e t h y l - l - d i c h l o r m e t h y l - 2 - k e t o - 1  : 2-dihydr0-  
n a p h t h a l e n e ,  m.p.  66-67 ° C, a n d  1 -methy l -  1-dichlormethyl-  
4-keto-1 : 4 - d i h y d r o n a p h f h a l e n e ,  m.p.  106-107°C,  derived 
f rom 1 - m e t h y l - 2 - n a p h t h o l a n d  t -me thy I -4 -naph tho l r e spec -  
t i v e l y  b y  t h e  R e i m e r - T i e m a n n  reac t ion ,  a re  in  progress, 
a n d  i t  is h o p e d  t h a t  t h e  m e t h o d  will be  c a p a b l e  of ex- 
t en s ion  to  t he  s y n t h e s i s  of fe r rug inoI  itself.  The  use of the 
R e i m e r - T i e m a n n  r eac t ion  to  gene ra t e  t h e  gem-dimethyl  
g roup  a t  Clis also u n d e r  e x a m i n a t i o n .  
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Zusammenfassung 

Es  wurde  die A n w e n d u n g  de r  Re imer -T iemann-Reak -  
l i on  zur  E i n f i i h r u n g  yon  a n g u l a r e n  Dich lo rme thy lg ruppen  
in P h e n a n t h r e n d e r i v a t e  u n t e r s u c h t  m i t  d e m  Ziel, Ferru- 
g inol  s y n t h e t i s c h  herzus te l l en .  
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