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Intermediates 

Hiroyoshi OMOKA W A 
and Kyohei YAMASHITA 

Department of Agricultural Chemistry, 
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The first total synthesis of rotenone was 
accomplished by Miyano et al. by the use of 
Hoesh condensation via dehydrorotenone.1

) 

Since that time many synthetic works of ro­
tenoids have been carried out by several 
different procedures. Those are: i) use of 
Hoesh condensation/,2) ii) utilization of 
isoflavone as an intermediate/) iii) enamine 
synthesis,4) iv) thermal condensation of 4-
carbethoxy-3-chromene with polyphenoV) and 
v) use of polyphosphoric acid in the acylation 
of phenols. 6

; Among these five methods, 
the sodium borohydride reduction of dehyd­
rorotenoids and succesive Oppenauer oxida­
tion are the key reactions in their final steps. 
Recently Crombie et al. devised a new method, 
an one carbon insertion reaction using dime-
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thylsulfonium methylide, which did not pass 
through dehydrorotenoids as an intermediate, 
and isorotenone was synthesized by this 
method. 7

) Although this method is very 
interesting, the difficulty of obtaining iso­
flavone intermediates and the lack of generality 
were encountered. 

Here the authors wish to report a novel 
synthetic method of munduserone, the sim­
plest rotenoid, via acetylenic intermediates. 
This method does not pass through dehydro­
rotenone-type intermediates, and starting 
materials can be obtained easier than that of 
the other methods. 

As a preliminary experiment, 3,4-dimethoxy­
phenyl propargyl ether (I) was heated in 
diethylaniline for 2.5 hr under nitrogen. The 
product was proved to be the chromene (II) 
by its IR and NMR spectra. Based on this 
result and the previous obser'/ation that 6a, 
12a-dehydrorotenol (III) was cycIized to 
mutarotenone (IV) by sodium acetate,S) the 
authors expected to obtain rotenoids from 
acetylenic ketone by intramolecular cycIiza­
tion. Therefore the authors tried to synthesize 
munduserone by this route. 

4-Methoxysalicylaldehyde was condensed 
with the lithium salt of I in liquid ammonia. 
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Although a considerable amount of starting 
materials remained, the desired acetylenic 
carbinol (V) was observed on thin layer 
chromatogram. But the acetylenic carbinol 
(V) was so unstable that a part of them was 
polymerized during the course of column 
chromatography. Therefore, the crude reac­
tion product was directly converted to acetyl­
enic ketone (VI) by active manganese dioxide 
in methylene chloride at room temperature 
and the ketone (VI) was purified by silicagel 
column chromatography and successive re­
crystallization, mp I2I.S-122.0°C as yellow 
needles. The structure of VI was confirmed 
by the following spectral data; IR )..;~~,J~l cm- 1

: 

2240 (-C C-), and 1640 (chelated unsaturated 
~CO); NMR a~~~~f (60 MHz) 3.85, 3.87, 3.92 
(each 3H, s, three CH30), 4.95 (2H, s, 
-C=C-CH,-), 11.85 (lH, s, -OH) and 6.3-
6.9, 7.66 (6H, aromatic protons). Yield of 
VI from I was ca. 30 %. The acetylenic 
ketone (VI) was cyc1ized to a dehydrorotenol 
type compound (VII) by heating in diethyl­
aniline to 180-I8So C for 2.Shr under 
nitrogen. Treatment of the crude product 
with sodium acetate in 99 % ethanol for 2.5 hr 
under reftuxing afforded (±)-munduserone 
(VIII). The pure material was obtained 
easily after silicagel column chromatography 

and recrystallization. From 3.0 g of acetylenic 
ketone (VI) about 0.5 g of (±)-munduserone 
was obtained. The synthesized (±)-mun­
duserone was identical to an authentic sample61 

in its IR, NMR, mp and mixed mp, and thin 
layer chromatographic behavior. 

This method via acetylenic intermediates 
seems applicable to the general synthesis of 
rotenoids and further studies are now in 
progress. 

REFERENCES 

1) M. Miyano, A. Kobayashi and M. Matsui, Bull. 
Agr. Chern. Soc., 24, 540 (1960). 

2) J. R. Herbert, W. D. Ollis and R. C. Russell, 
Proc. Chem. Soc., 1960, 177. 

3) K. Fukui, M. Nakayama and T. Harano, Ex­
perientia, 23, 613 (1967); V. Chandrashekar, M. 
Krishnamurti and T. R. Seshadri, Tetrahedron, 
23, 2505 (1967). 

4) M. Miyano, J. Am. Chel11. Soc., 87, 3958 (1965); 
M. Uchiyama, M. Ohhashi and M. Matsui, 
Agr. BioI. Chel11., 30, 1145 (1966). 

5) M. Baran-Marszak, J. Masscot and D. Molha, 
Bul!. soc. chim. France, 1971, 191. 

6) N. Nakatani and M. Matsui, Agr. Bio!. Chem., 
32, 769 (1968). 

7) L. Crombie, P. W. Freeman and D. A. Whiting, 
Chel11. COl11mlln., 1970, 563. 

8) L. Crombie, P. J. Godin, D. A. Whiting and K. S. 
Siddalingaiah, J. Chon. Soc., 1961, 2876. 

D
ow

nl
oa

de
d 

by
 [

G
eo

rg
e 

M
as

on
 U

ni
ve

rs
ity

] 
at

 1
3:

42
 2

3 
D

ec
em

be
r 

20
14

 


