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Es  h a t  s ich also gezeigt,  dass  die T u m o r b i l d u n g  des 
B a s t a r d s  offensicht l ich  n i c h t s  anderes  da r s t e l l t  als eine 
f ibers te iger te  Kal lusb i ldung .  His to logisehe  u n d  cytologi-  
sehe U n t e r s u e h u n g e n  h a b e n  dies begt/ i t igt .  A u c h  die spon-  
t ane  T u m o r b i l d u n g  k a n n  als t ibers te iger te  Ka l lu sb i l dung  
i n t e r p r e t i e r t  werden ,  d e n n  sic b e g i n n t  o f fenbar  s t e t s  a n  
endogenen  %Vundmeris temen,  die v e r m u t l i c h  d u r c h  Ge- 
w e b e s p a n n u n g e n  u n d  -zer re issungen i n d u z i e r t  we rden  ~2. 
D a  N. langsdor//ii n u r  eine sehr  schwache ,  N. glauca h in -  
gegen eine sehr  s t a r k e  P o t e n z  zu r  I~a l lusb i ldung  zeigt,  
b e r u h t  die F~ihigkeit zu r  T u m o r b i l d u n g  w ah r s che i n l i ch  
vorwiegend  au f  E r b a n l a g e n  des  le tz te ren .  ~Veitere Ver -  
suche,  die a. a. O. ausf i ihr l ich  erOrter t  werden ,  we isen  dar -  
au f  hiD, dass  das  K a l l u s w a c h s t u m  y o n  N. glauca d u r c h  
po lygene  R e g u l a t i o n s f a k t o r e n  b e g r e n z t  wird.  Diese wer-  
den  d u r c h  die B a s t a r d i e r u n g  m i t  N, langsdor//ii o f f e n b a r  
a b g e b a u t  ode r  wen igs tens  so ges t6r t ,  dass  s ich die s t a r k e  
P o t e n z  zur  Ka l lu sb i ldung  y o n  N. glauca im B a s t a r d  un -  
gezfigelt man i fe s t i e r en  kann .  

Summary. The  occurrence  of t u m o u r s  of t he  a m p h i -  
diploid h y b r i d  of Nicotiana glauca a n d  N. langsdorJii can  
- as was found  ill organcul~ure  -- be  c o n n e c t e d  w i t h  t he  
specific f o r m a t i o n  of cal lus  of N. glauca. Those  fac tors  of 
N. glauca which  h i n d e r  cal lus  growth ,  a re  obv ious ly  dis- 
t u r b e d  b y  the  h y b r i d i z a t i o n  w i t h  N. langsdorfJii, so t h a t  

N. glauea's p o t e n c y  in  f o rming  cal lus c an  man i f e s t  itself 
u n i n h i b i t e d l y  and  t h u s  p roduce  t u m o u r s .  
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C ondens a t ion  R e a c t i o n s  of F o r m y l -  and A c e t y l -  
F e r r o c e n e  

Fer rocene  rep resen t s  a f u n d a m e n t a l  c o m p o u n d  in  t he  
r ecen t  d e v e l o p m e n t s  of o rganome ta l l i c  c h e m i s t r y ' ;  i t  
s e e m s  now also to be  of i n t e r e s t  in  t he  field of p r ac t i c a l  
app l ica t ions  2. I n  th i s  no t e  we wish  to  r e p o r t  on  t h e  prep-  
a r a t i o n  of fer rocenylacryl ic  acids f rom fo rmyl -  a n d  acety l -  
ferrocene b y  m e a n s  of the  R e f o r m a t s k i i  a n d  W i t t i g  reac-  
t ions ;  as well as on  t he  c o n d e n s a t i o n  p r o d u c t s  of Io rmyl -  
ferrocene w i t h  n i t r o m e t h a n e .  

fl-Ferrocenylacrylic acid (I), wh ich  was a l r eady  o b t a i n e d  
b y  HAUSER and  LINDSAY 3 on  r eac t ing  fo rmyl fe r rocene  
w i th  l i thio t - b u t y l  ace ta te ,  and  b y  SCHL6GL 4 a n d  BROAD- 
HEAD et  al. 5 via  malonic  synthes is ,  can  be  also p r e p a r e d  in 
sa t i s fac to ry  yields f rom formyl fe r rocene  a n d  e t h y l  b r o m o -  
ace ta t e  u n d e r  the  usua l  Re f o r m a t s k i i  r eac t ion  cond i t ions  e 
(1 : 1 benzene - to luene  m i x t u r e  as so lven t ;  100% excess of 
zinc and  e thy l  b romoace ta t e ) .  Analogous ly ,  ace ty l fe r ro-  
ceDe gives t h e  homologous  fl-ferrocenyl-fl-methylacrylic 
acid (II), no t  y e t  descr ibed.  T he  i n t e r m e d i a t e  ~ - h y d r o x y -  
es ters  are  n o t  isolated,  for  t he  r eac t ion  m i x t u r e s  are  
d i r ec t ly  c h r o m a t o g r a p h e d  o n  a l u m i n a  (e lu t ion  w i t h  b e n -  
zene or  respec t ive ly  1 :2  benzene -pe t ro l  e t h e r  mix tu re ) ,  
where ,  v e r y  p robab ly ,  d e h y d r a t i o n  to  t he  c o r r e s p o n d i n g  

acrylic esters occurs.  Crude  acryl ic  es te rs  (74% yield for 
e t h y l  e s t e r  of I a n d  75 .5% for e t h y l  e s t e r  of I I ;  t h e  l a t t e r  
a r ed  c o m p o u n d ,  b .p .  170-175°/1 Tor r ,  m.p .  69-72  ° (from 
dit. e t h a n o l ) ;  calcd,  for  C1,H18FeO~: C, 64.45;  H,  6.08; 
Fe,  18.73; f o u n d :  C, 64.31; H,  5.95; Fe,  18.45) are  t hen  
saponi f ied  u n d e r  a lka l ine  cond i t i ons  to  give t he  acids I and  
I I ,  t h e  overa l l  yield b e i n g  66% for I a n d  70% for I I  (the 
l a t t e r  be ing  a r ed  c rys ta l l ine  c o m p o u n d ,  m.p .  176-177 ° 
(dec.) u n c h a n g e d  on  s u b l i m a t i o n  a t  140°/0.5 Tor r ;  calcd. 
for C14H14FeO2: C, 62.25; I t ,  5.22; Fe,  20,67; found :  C, 
62.42; H,  5.49; Fe, 20.50). 
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Using the "Wittig reaction 7, after hydrolysis of the inter- 
mediate acrylic ester, acid I is obtained in 82% yield from 
formylferrocene and carbethoxymethylenetriphenylphos- 
phorane (in benzene). We have not been able to carry out 
a similar reaction on acetylferrocene under the various 
experimental  conditions. 

Catalytic hydrogenation of I and I I  on palladinized 
charcoal in methyl  alcohol or acetic ether leads smoothly 
to the corresponding saturated acids, that  is fl-#rrocenyl- 
propionic 4,s and fl-/errocenyt-~-methylpropionic acid; the 
lat ter  not  yet  described (orange crystals from ligroine, 
re.p, 95-96°; calcd, for C~HlsFeO~: C, 61.79; H, 5.93; 
found: C, 61.97; H, 5.77) and also characterized as ethyl 
ester (red-orange oil, b.p. 125-130°/0.1 Tort;  calcd, for 
C~6H~0FeO~: C, 64.01; H, 6.72; Fe, 18.60; found: C, 64.25; 
I t ,  6.48; Fe, 18.59) which is obtained on catalytic reduc- 
tion of the corresponding acrylic ester. 

Aldol condensation between formylferrocene and nitro- 
methane, carried out according to the general method of 
BOIL~AU 9, furnishes in 30% yield a well crystallized 
product (bronze crystals from ligroine, m.p. 114-115 °) to 
which, on the basis of elemental analysis and I R-spectru m, 
the structure of ]-/errocenyl-2-nitroethyl alcohol (IIl)  is 
just  assigned (calcd. forC12HlzFeNOs: C, 52.39; H, 4.76; 
N, 5.09; found: C, 52.48; H, 5.10; N, 5.10. vNo, 1550, 
voH (broad) 3400-3500 cm -1, in Nujol). Moreover, by 
passing a benzene solution of I I I  through alumina or by 
warming I I I  in acetic acid, its dehydration product, the 

]errocenyl-2-nitroethylene (IV), is obtained in 32-37% 
yield (brown needles from n-hexane, m.p. 139-140°); 
structure of the latter being also proved by elemental 
analysis and IR-spectrum (calcd. for C1,HnFeNOz: C, 
56.06; H, 4.31; N, 5.45; found: C, 56.36; H, 4.04; N, 5.29. 
vc=c 1625, vNO, 1500 cm -1, in Nujol). 

Riassunto. Si riferisce sulla applicazione delle reazioni 
di Reformatskii  e di Wit t ig  al formil- e all 'aeetil-ferrocene 
per preparare i corrispondenti acidi ferrocenilacrilici. 
Viene anche descritta la condensazione del formilferrocene 
col nitrometano. 

P. DA REX° and E, SIANESI 

Research Department o] Recordati s.a.s., Mi lano (Italy), 
M a y  21, 7965, 

U. SCH6LLKOPF, 'Wittig Reaction' in Neuere Methoden der prdpara- 
riven orga~dschen Chemic (Verlag Chemic, 1961), vol. 3, p. 72. 
K. L. RINEHART, R. J. CURBY, and P. E. SOKOL, J. Am. chem. 
Soe. 79, 3420 (1957). - C. g. HAUSER and J. g. LINDSAY, J. org. 
Chem. 22, 1'246 (1957). 

9 j .  BOILEAO, Bull. Soc. Chim. France 195a, 1007. 
xo Present address: Istituto di Chimica Generale ed Inorganica, 

UniversitA di Perugia (Italy). 

P h y s i o l o g i c a l  Ce l l  P e r m e a b i l i t y  a n d  
P h a r m a c o l o g i c a l  A c t i o n  of  D M S O  

Among the hypotheses tha t  have been put forward to 
explain the cell membrane permeability, are some which 
relate it to its lipids and the corresponding peroxide 
derivatives. 

UsslIqG ~ explains the facts observed by considering 
tha t  the cell membrane is a h:poid pore-membrane, pro- 
vided with specialized 'carriers' for certain substances. 

ALLISON 2 said: 'We suppose that  the hyperoxia in- 
creases the permeabili ty of lipoprotein membrane of cells 
and cell organelles, probably as a consequence of lipid 
peroxidation' .  TAPPEL et al. s,4 have already demon- 
strated release of lysosomal enzymes from rabbit  liver 
homogenates by lipid peroxidation damage. But  no ex- 
planation was given for the stereochemical aspects of the 
formation of pores. Years ago, one of us (P.P.M.) pro- 
posed a hypothetical  geometric mechanism of the micro- 
pore formation 5. 

This concept of the mechanism of peroxide permeabili ty 
is as follows: When an unsaturated fat ty  acid is autoxi- 
dated or peroxidated, a shift of double bonds takes 
place, together with a modification of the geometrical 
isomerism. In  linoleic acid, for instance, the cis-cis struc- 
ture of the hydrocarbon chain is changed by peroxidation 
to the cis-trans form. This stereoisomeric change produces 
a specific alteration of the IR-spectra. Some published 
papers deal with this modification and with its application 
for the study of lipid peroxide formation e-s. 

Such a stearic change may be important,  especially in 
the case where a lipidic layer contains saturated fa t ty  acid 
together with a variety of the non-saturated type. For 

instance, in the simpler case of the copresence of stearic 
and linoleic acids, peroxidation induces structural change 
in the linoleic acid, whilst stearic acid remains unaffected. 
This is shown in Figure 1. 

When we studied the pharmacological actions of di- 
methyl  sulphoxide (DMSO) on tissues and upon the in- 
creasing cellular permeability, we confirmed for the first 
t ime some of the surprising experimental  results pre- 
viously published by JACOB et al. 9 and STOUGHTON and 
FRISCH lO 

With  regard to the stereometric structure of DMSO, 
and for the known special bond between S and O in the 
sulphoxides, we studied the possibility that  DMSO 
might produce some change of the isomeric conformation 
of linoleic acid and oleic acids. 
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