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will elicit a neural  response in the epiblast87,1~ 

Under  certain conditions,  the epiblast  seems to be 
neural ized even wi thou t  any specific inductor107,108. 

In  all these respects, the avian epiblast  resembles 

Amphib ian  ec toderm;  ev ident ly  the  neural  tendencies 

are inherent  in the cells, and maybe  only some meta -  

bolic block has to be removed  at a proper t ime in order 

to s tar t  the neural izat ion.  

The  biochemical  na ture  of this neural izat ion is 

pract ical ly  unknown.  A t r e a t m e n t  of the node wi th  

pyridine 109 or eolchieine 110 will destroy the induct ive  

power of the  node, whereas ac t inomycin  D, which 

blocks the  synthesis of messenger RNA,  does not  

affect i t  m .  Bu t  we do not  even know whether  these 

facts are re levant  to the actual  b iochemis t ry  of the 

induct ion and determinat ion.  

Conclusion 

If the hundred  years of s tudy  on the HENSEN'S 

node - i.e. on gas t rula t ion and early de te rmina t ion  of 

the embryos  of amnio te  ver tebra tes  - teach anything,  

they  teach in the first place how l imi ted and frag- 

m e n t a ry  our knowledge is about  one of the  most  cen- 

t ral  problems of the whole deve lopmenta l  biology. We 

know tha t  the events  in early amnio te  deve lopment  - 

or early avian development ,  on which our da ta  and 

ideas are near ly  all based - in m a n y  ways resemble 

those in early Amphib ian  development ,  which is only 

sl ightly be t t e r  understood,  but  we also know tha t  

direct  ext rapola t ions  f rom anamniotes  to amniotes  

cannot  be made wi thou t  proper  reservat ions and 

wi thou t  s tudying  the amniote  embryos  themselves.  

And we have  pract ical ly  no idea of what  is real ly 

going on in the  cells of the  b las toderm when they  move,  

invaginate ,  induce or are induced, interact ,  become 

de termined  and begin their  differentiation.  We know 

tha t  at  the stages of gastrulat ion,  the node, and indeed 

the whole blastoderm, is in a very  labile s ta te  and can 

be regulated in m a n y  ways to produce a harmonious  

whole - or a monster  - a l though we only unders tand  

very  poorly the modes of this regulation.  The  progress 

made  during the  decades, and par t icular ly  in recent  

years, shows, however,  t ha t  useful informat ion  is 

accumula t ing  to produce a coherent  picture,  and there  

is no reason to be pessimistic 112. 
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Summary. Novel reactions of rotenone are described. Demethylation of rotenone under mild conditions was observed. 
A compound with oxidation state between rotenone and rotenonone was isolated. 

A programme of work aimed at blocking in vivo hydro- 
xylation sites of rotenone and examining reactions of 
the carbonyl group has led to the synthesis of some novel 
rotenoids. 

Material and methods. Action o/ cupric nitrate on 
rotenone. Cupric nitrate (400 mg) was added in portions 
to rotenone (1.3 g) in acetic anhydride (25 ml). After 
18 h the mixture was poured on to ice. The gum which 
separated was extracted with chloroform and chromato- 

graphed on alumina in chloroform. Evaporation of chlo- 
roform eluates gave yellow solid (160 rag, 12%) 4 mp. 
p 243-245 ~ (petrol/ethyl acetate) C2~HisO 7 (CDCI3/ 
DMSOd6): 3.86 (3H, s, 2-OCH3) ; 6.07 (lift, d, J6.0, 
6-CH); 6.61 (1H, s, 4-ArH); 7.62 (1H, d, J6.0, 6-OH);  
8.42 (1H, s, 1-ArH) m/e 394 (iVI+ 394). 

Action o/hydrogen bromide on rotenone. Rotenone (2.0 g) 
in acetic acid (100 ml) was saturated at 0 ~ over 2 h. After 
72 h, tile mixture was poured into water, tile solid col- 
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leered and ch romatographed  on a lumina  in chloroform. 
Colourless solid (750 rag, 29~o) 7 was obta ined by  evapora-  
t ion of the  eluates m.p. 145-147 ~ (methanol) C2aH203Br 7 
y,naz (Nujol) 1680 (CO), 1760 (COCHa) cm -1. (CI)Cla) 
2.20 (3H, s, OCOCH3); 3.70 (3It, s, 2-OCH~); 6.46 (H, s, 
4-ArH);  6.92 (1H, s, 1-ArH), m/e 503 (M+ 503). 

Action of cupric bromide on rotenone. Rotenone  (1.3 g) 
and cupric  bromide  (400 mg) were hea ted  under  reflux 
for 5 h in chloroform (10 ml) and e thyl  aceta te  (10 ml). 
The solvent  was decanted  f rom copper  residues and 
ch romatographed  on a lumina  in chloroform to give 
yellow dehydroro tenone  (500 mg;  28% ) 228-229 ~ . 

Action o/ methyl magnesium iodide on rotenone. Rote-  
none (1.3 g) was added to me thy l  magnes ium iodide 
(from magnes ium 100 mg and me thy l  iodide 500 lug ) in 
t e t r ahydrofu ran  (10 ml) and the  mix ture  st irred for 18 h. 
The  mix ture  was decomposed wi th  a m m o n i u m  chloride 
solution and ex t rac ted  wi th  chloroform. Chromatography  
on a lumina  in chloroform afforded (300 mg;  22~o) m.p. 
87-88 ~ of 6aft 12aft rotenolone. 
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0 
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(1) R = H, 5B 
(2) R = Br 
(3) R CH 3 

(5) R = CH3, X = CI 
(6) R ~ CH 3, X = 8r 
(7) R= COCH 3,X=Br 

(4) 

Action o/ methyl iodide on rotenone. Rotenone  (1.3 g) 
was added to sodium hydr ide  (150 rag; 60~ dispersion) 
in d imethy l fo rmanide  (15 ml). Methyl  iodide (2.5 mt) was 
added and the  mix tu re  hea ted  ref lux for 5 h. The  so lvent  
was evapora ted  and the  residue ch romatographed  on 
a lumina  in petr01/chloroform mixtures  1:1 to give col- 
ourless solid (330 mg, 24~o) 3 m,p. 68-70 ~ C24H2406 
(CDCla) 1.49 (3H, s, 12aCHs); 3.79 (3H, s, 2-OCH3); 3.90 
(3H, s, 3-OCH3); 4.40 (lI-I, m, 6a-H);  4.40 (1H, m, 6-H);  
4.70 (1H, d,d, JlO.0, J5.0, 6-H);  6.36 (1Jt, s, 4-ArH);  
7.70 (1H, s, 1-ArH), m/e 408, (M + 408). 

Action of ethyl chloro/ormate on rotenone oxime. The 
oxime (1.0 g), pyr idine (0.2 ml) and e thyl  chloroformate  
(0.3 ml) were st irred a t  room ~emperature  for 3 h in 
methy lene  chloride (15 ml). The solvent  was evapora ted  
and the  residue crystal l ized f rom aqueous  e thanol  to 
give the  colourless ester (1.2 g; 100~ m.p.  228-230 ~ 
C~nH~708 ym~= (Nujol) 1780 (CO~C2H~) cm -~. 

Action o/acetic anhydride on rotenone oxime. The oxime 
(1.0 g) was hea ted  in acetic anhydr ide  (10 ml) a t  1000 for 
5 h and the  mix tu re  poured into water .  Crystal l izat ion 
of the  colourless product  (600 mg;  53~o ) was f rom aqueous  
alcohol rap. 202-204 ~ C25HecOTN ym~ (Nujol) 1750 
(COCH3) cm -1. 

Chromatography  a lumina  was W o e l m  Grade 3 and 
ro tenone  was used as supplied by  the  Aldrich Chemical  
Co. Ltd.  

Results and Discussion. Rotenone  1 was al lowed to 
react  wi th  cupric  n i t ra te  in acetic anhydr ide  a t  room 
tempera ture .  Dehydrogena t ion  of t he  B/C ring junc t ion  
and par t ia l  ox ida t ion  of t he  6-methylene  group accom- 
panied demethy la t ion  to  give 4. This  compound  has a 
novel  oxidat ion level for the  B and C rings be tween  t h a t  
of ro tenone and rotenonone.  Al though  rotenone I reacted 
wi th  hydrogen  chloride in glacial acetic acid a t  room 
t empera tg re  to give the known 1 addi t ion  product  3 the  
analogous bromo compound  6 could no t  be obtained.  
t I yd rob romina t ion  of the  side chain occurred together  
wi th  demethy la t ion  and ace ty la t ion  of the  3-methoxyl  
group to give 7. An a t t e m p t  to dehydrobromina te  7 wi th  
ethanolic  si lver aceta te  solut ion afforded a complex 
mix ture  of products  which could no t  be separa ted  bu t  the  
1H NMR-spec t rum indicated t h a t  some of the  desired 
product  was present.  T r e a t m e n t  of ro tenone  1 wi th  
cupric bromide in boiling chloroform/ethyl ace ta te  i:i 
failed to give the desired ~ bromoketone 2 and the known 
dehydrorotenone was isolated. As hydrogen bromide was 
evolved during the reaction bromination was presumably 
followed by dehydrobromination. The immediate reaction 
which occurred when methyl magnesium iodide was added 
to rotenone in tetrahydrofuran at room temperature was 
base catalyzed incorporation of oxygen to the known 2 
solvated 6aft, 12a/3, 51fi-rotenolone. A reaction carried 
out under nitrogen gave only unchanged rotenone on 
decomposition of the Grignard reaction mixture. Methyla- 
tion of the enolate anion of rotenone with methyl sul- 
phate in the presence of potassium carbonate gives the 
known methyl rotenone ~ but with methyl iodide and 
sodium hydride in dimethylformamide reaction occurs 
at the softer carbon atom to give the 12a substituted 3. 
The iN NMl~-spectrum shows it is a trans-isomer as the 
chemical shift for the l-poton indicates shielding by the 
12-carbonyl group 4. Conventional reaction of rotenone 
oxime with ethyl chloroformate at room temperature and 
acetic anhydride at 100 ~ gave high yields of the respective 
esters. All the componnds described had d and J values 
in their IN NMR-spectra similar to those for rotenone and 
its derivatives. The mass spectral fragmentation patterns 
supported the assigned structures of the A and B rings 5 
and the elemental analyses of the new compounds were 
satisfactory. 
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