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Anodic Oxidation. Part 1X.l Electrolysis of Ethyl Sodiomethylaceto- 
acetate 

By R. Brettle," J. G. Parkin, and D. Seddon, Department of Chemistry, The University, Sheffield S3 7HF 

The electrolysis of ethyl sodiomethylacetoacetate in NN-dimethylacetamide at a platinum anode gives diethyl 
a,a'-diacetyl-a,"-dimethylsuccinate, 4,5-diethoxycarbonyl-3,4,5-trimethylcycl~pent-2-enone and 4-ethoxycarb- 
onyl-3.4-dimethylcyclohex-2-enone. Degradation of these products with aqueous ethanolic alkali gives a 
mixture of dimethylcyclohexenones and trimethylcyclopentenones; the synthesis of 2.3.4-trimethylcyclopent- 
2-enone is discussed. 

WE have reported2 that electrolysis of diethyl sodio- loss of an ethoxycarbonyl group, and (IV) is the ex- 
methylmalonate gives products arising from both the pected product by analogy with the behaviour of the 
coupling and the disproportionat ion of the radical radical tMe( CO,Et), if radical disproportionation, 
eMe(CQ,Et), formed by the oxidation of the carbanion. followed by Michael addition of the carbanion to the 
We report now on the electrolysis of ethyl sodiomethyl- resultant ethyl methyleneacetoacetate, takes place. This 
acetoacetate. 

The electrolysis of ethyl sodiomethylacetoacetate in 
NN-dimethylacetamide at  a platinum anode gave three 
major products, 4-ethoxycarbonyl-3,4-dimethylcyclohex- 
2-enone (I ; Hi = CO,Et), 4,5-diethoxycarbony1-3,4,5,tri- 
methylcyclopent-2-enone (I1 ; R = C0,Et) and diethyl 
a,a'-diacetyl-a,"-dimethylsuccinate (I11 ; R = C0,Et). 
Samples of (11; R = C0,Et) and (111; R = C0,Et) 
were obtained by preparative g.1.c. on a Carbowax 
column and identified by their n.m.r. ~ p e c t r a . ~  Com- 
pound (I; R = CQ,Et) was not separated from two 
minor components, detected by analytical g.l.c., under 
these conditions, but a sample having an n.m.r. spectrum 
identical with an authentic sample3 was obtained by 
further preparative g.1.c. on a diethyleneglycol succinate 
column. Diethyl 2,4,5-trimethyl-3-oxahex-4-enedioate, 
with (111; R = C0,Et) a major product from the 
oxidation of ethyl u-methylacetoacetate with lead 
dioxide,3y4 was not detected amongst the products' by 
g.1.c. 

fJ MeCO-CMeCHiCH*COMc 
Me I 

C02Et 
I 

E t 02c 

Cnrl (U) (Jn) 
0 0 

Compound (111; R = C0,Et) is the expected oxida- 
tive dimer, formed by the self-coupling of the radical 
dMe (COMe)C02Et formed in discharge of the carbanion 
at  the anode, and (11; R = C0,Et) is a base-catalysed 
cyclisation product of (111; R = CQ,Et). The ester (I; 
R = C02Et) is derived from diethyl ad-diacetyl-a- 
methylglutarate (IV) by cyclisation and retro-Claisen 

Part VIII, R. Brettle and D. Seddon, J .  Chem. SOC. (C) ,  

2 R. Brettle and J- G. Parkin, J. Chem. SOC. ( C ) ,  1967, 1352. 
paper Org. 9/1960. 

second example suggests that such a disproportionation 
of tertiary radicals formed by the anodic oxidation of 
carbanions will be general. 

In preliminary experiments the combined electrolysis 
products were degraded with aqueous ethanolic alkali 
to a mixture of methyl-substituted cyclic olp-olefinic 
ketones. Five compounds were detected by analytical 
g.1.c. Three of these were recognised as 3,4-dimethyl- 
cyclohex-2-enone (I ; R = H), 2,3,4-trimethylcyclopent- 
2-enone (V) , and 3,6-dimethylcyclohex-2-enone (VI) by 
their retention times. One of the two minor products 
was not identified, but an impure sample of the other 
was separated by semipreparative g.1.c. and collected in  
carbon tetrachloride. The n.m.r. spectrum showed the 
signals expected for 3,4,5-trimethylcyclopent-2-enone 
(11; R = H) with singlets at z 4-12 and 7.92, showing 
allylic coupling, due to the proton at C-2 and the methyl 
group at  C-3 respectively, doublets at 7 8.79 and 8.82 
due to the methyl groups at  C-4 and C-5, and further 
absorption in the region T 75--&5 due to  the protons a t  
C-4 and C-5. The i.r. spectrum, obtained by condensing 
a sample from the chromatograph directly onto a rock- 
salt plate showed absorption at 1715 ( G O )  and 162Q 
cm.-l (C=C) . 3-Methylcyclopent-2-enone shows signals 
at z 4.14 and 7-85 due to the C-2 proton and the C-3 
methyl group respectively, and at 1711 and 1674 (C=O) 
and 1625 crn.-l (CZC).~ A further sample of (11; R = €3) 
was collected in Brady's reagent and gave two 2,4-di- 
nitrophenylhydrazones, (A) and (B) in the ratio 1 : 4; 
these were separated by t.1.c. Somewhat greater 
quantities of hydrazone (B) were isolated by t.1.c. from 
the mixture of 2,4-dinitrophenylhydrazones obtained by  
treating the unseparat ed degradation products with 
Brady's reagent; this enabled it to be confirmed as the 
derivative of (11; R = H). Hydrazone (B) gave micro- 
analytical figures in agreement with the proposed struc- 
ture and showed a parent ion at  vzle 304 in the mass 
spectrum. It absorbed at 382 nm. (log E 4-34)) and had 
an n.m.r. spectrum similar to that of (11; R = H), the 
main difference being that the signal for the proton at  

3 R. Brettle and D. Seddon, following paper. 
4 R. Brettle and D. Seddon, Chem. Comm., 1968, 1646. 
5 H. N. A. Al-Jallo and E. S. Waight, J .  Chem. SOC. (B),  1966,. 
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C-2 was at T 3.74. Insufficient hydrazone (A) was 
available for complete characterisation, but since it had 
an absorption maximum at 387 nm. and had an i.r. 
spectrum almost identical with that of hydrazone (B), it 
presumably differs from hydrazone (B) only in stereo- 
chemistry . 

Cyclisation of the unsymmetrical lY5-diketone (IV) 
can occur in either direction to give a 3,4- or a 3,6-di- 
methylcyclohex-2-enone derivative, but only the 3,4-di- 
methyl substituted compound (I; R = C0,Et) is formed 
in the electrolysis. However, 3,4- and 3,6-dimethyl- 
cyclohex-2-enone are readily interconverted and this 
accounts for the presence of both (I; R = H) and (VI) 
amongst the degradation products. Cyclisation of the 
symmetrical 1,4-diketone (111; R = CO,Et), with con- 
current loss of the ethoxycarbonyl groups, would lead 
initially to (11; R = H), but base-catalysed isomerisa- 
tion via the unconjugated cyclopentenone would then 

(see Experimental section) for comparison with one of 
the degradation products we took the opportunity to 
examine its reaction with Brady's reagent, since it has 
been suggested l1 that the 2,4-dinitrophenylhydrazone 
can exist in two diastereoisomeric forms, although only 
one form has previously been adequately characterised,l2 
Two 2,4-dinitrophenylhydrazones of 3,6-dimethylcyclo- 
hex-2-enone (VI) have been described.13 Compound (I ; 
R = H) did give two 2,4-dinitrophenylhydrazonesY (C) 
and (D), in the ratio 19 : 1, readily separable by t.1.c. 
Hydrazone (C), m.p. 148-149", corresponded to the 
previously reported derivative.12 Hydrazone (D), m.p. 
103-104", was shown by its analytical figures and its 
n.m.r. spectrum to be diastereoisomeric with hydrazone 
(C), and the two derivatives had identical mass spectral 
fragmentation patterns. The n.m.r. spectra of hydr- 
azones (C) and (D) were similar, but the protons at C-2 
in hydrazone (C) absorbed at T 3.91 and the NH proton 

TABLE 
N.mr. spectra a t  60 MHz showing the chemical shifts ( T  values) for methyl groups at  the positions indicated 

and for vinylic hydrogen atoms at  C-2, and the multiplicities *t 
Compound Solvent c-2 c-3 c-4 c-5 C-6 

cc1, 8.39bs 8.02bs 8.84d 
CDC1, 8.06bs 8.14bs 8.80d 

(V) 
DNP of (V) 
(11; R = H) CCl, 4.12bs 7.92bs 8*82d 8-79d $ 
DNP of (11; R = H) (33) CDCl, 3-74bs 7.92bs 8.68d 8.77d 
DNP (C) CDCl, 3-91bs 8.04bs 8.84d 
DNP (D) CDC1, 3-67bs 7.95bs 8.79d 
DNP of (VI), m.p. 172-173" CDC1, 3.98bs 8.05bs 8*87d 

DNP = 2,4-dinitrophenylhydrazone. 
* bs = broad singlet, d = doublet, J 6.5 Hz. t All compounds showed complex absorption in the region T 6.8-8.5 due to protons 

at C-4, C-5 (and C-6) and the 2,4-dinitrophenylhydrazones also showed the characteristic absorptions of the 2,4-dinitroanilino- 
residue. $ Assignment between C-4 and C-5 uncertain. 

give (V). Other examples of this isomerisation of a 
3,4,5-trisubstituted cyclopent-2-enone to the 2,3,4-tri- 
substituted isomer are known.' In the present work, 
compound (V) was obtained by the Nazarov reaction 
from 5-methylhepta-l,5-dien-3-yne> but attempts to 
prepare (11; R = H) also gave (V). The base- 
catalysed cyclisation and de-ethoxycarbonylation of 
ethyl ap-diacetyl-a-methylbutyrate (I11 ; R = H), which 
we prepared by the action of 2-bromobutan-3-one on 
ethyl sodiomethylacetoacetate, is reported to give 
compound (11; R = H), but in our hands gave com- 
pound (V). The base-catalysed cyclisation of 3,4-di- 
methy1hexane-2,5-dione,lo similarly gave compound 

Having prepared 3,4-dimethylcyclohex-2-enone (I ; 
R = H) by a minor modification of Lacey's method6 

7 R. H. Eastman and A. V. Winn, J .  Amer. C h e w  SOC., 1960, 
82, 5908; K. Sisido, S. Kurozumi, and K. Utimoto, J .  Org. 
Chens., 1969, 34, 2661. 

8 I. N. Nazarov and I. I. Zaretskaya, Bull. Acad. Sci. U.S.S.R., 
1946, 629 (Chem. Abs., 1948, 42, 7731). 

R. Willstatter and C. H. Clarke, Bey., 1914, 47, 291; T. 
Kariyone and S. Naito, J .  Pharm. SOC. Japan, 1955,75,39 (Chem. 
Abs., 1956, 50, 890). 

10 (a) Ger.P. 876,237/1953 (Chem. Abs., 1958, 52, 9227); 
(b) J. G. Parkin, Ph.D. Thesis, Sheffield 1966; D. Seddon, 
Ph.D. Thesis, Sheffield, 1969. 

(V) - 

R. N. Lacey, J .  Chem. SOC., 1960, 1639. 

at -1.22, whereas those in hydrazone (D) absorbed at 
T 3.67 and -1.47 respectively. In the U.V. spectra 
hydrazone (C) absorbed at 5 nm. longer wavelength than 
(D). Hydrazone (C), with dilute acid, gave the equili- 
brium mixture of both isomers; a similar behaviour is 
shown by the isomers of 3,6-dimethylcyclohex-2-enone 
ZY4-dinitrophenylhydrazone .I3 

EXPERIMENTAL 

Details of the electrolysis cell,14 and of procedures for 
g.l.c.15 and other general directions 192 have been given in 
earlier parts of this series. 

Starting Materials and Reference Conzpounds.-Ethyl 
a-methylacetoacetate, b.p. 73-75'/13 mm. (lit.,I6 75.5- 
76.5'/12 mm.) was prepared by Robinson's method l7 from 
ethyl p-diethylaminocrotonate lS and from ethyl P-pyrrol- 
idinocrotonate ; lob the 2,4-dinitrophenylhydrazone had 

l1 G. Pyne, R. C. Banerjee, and D. Nasipuri, J .  Indian Chem. 

l2 A. J. Birch, E. M. A. Shouky, and F. Stansfield, J .  Chem. 

13 M. C. Dar tandH.  B. Henbest, J .  Chem. SOC., 1960, 3563. 
l4 T. D. Binns and R. Brettle, J .  Chem. SOC. (C) ,  1966, 336. 
l5 A. J. Baggaley and R. Brettle, J .  Chem. SOC. ( C ) ,  1968, 2055. 
l6 K. Auwers, Ber., 1913, 46, 494. 
17 R. Robinson, J .  Chem. Soc., 1916, 109, 1038. 
l8 0. Kuckert, Ber., 1885, 18, 618. 

SOC., 1963, 40, 199. 

SOL, 1961, 5376. 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
70

. D
ow

nl
oa

de
d 

by
 U

ni
ve

rs
ity

 o
f 

M
ic

hi
ga

n 
L

ib
ra

ry
 o

n 
23

/1
0/

20
14

 1
9:

23
:1

7.
 

View Article Online

http://dx.doi.org/10.1039/j39700001317


Org. 
m.p. 62-64" (Et.,l9 56-57"), A,= 356 nm. {log E, 4.31) 
(Found: C, 48-2; H, 4.8; N, 17.6. Calc. for ClBHl6N4OI: 
C, 48.1 ; H, 5.0; N, 17.3%). 3-Methylpentane-ZJ4-dione, 
b.p. 168-172' (lit.,20 170-172"), containing some 3,3-di- 
methylpentane-2,4-dioneJ21 was prepared by the methyl- 
atioii of ~entane-2,4-dione.~O 5-Methylhepta-l,5-dien-3- 
yne, b.p. 32-34"/13 mm., 72D13 1.6068 (lit.,8 41-42"/23 mm., 
nD15 1.5051) was prepared from acetylene by the sequence 
acetylene 4 but-3-yn-1-01 a2 --+ but-3-yn-l-yl toluene- 
p-sulphonate 23 ---+ butenyne 23 + 5-methylhept-l-en-3- 
yn-5-01 + 5-methylhepta-1,5-dien-3-yne,* and on cyclis- 
ation gave 2,3,4-trimethylcyclopent-2-enoneJ b.p. 82-84"/ 
13 inm., nD18 1.4835 (lit.,8 89-91'119 mm., flDZ0 1.4820), 
2,4-dinitrophenylhydrazone, m.p. 177-1 78" (lit. ,24 173"), 
v- 3400, 2950, 1625, 1600, 1580, and 1530 cm.-1, Lx. 388 
nni. (log E 4.22). 2-Bromobutan-3-one, b.p. 84-84.5"/120 
-128 mm., nD20 1.4574 (lit.,25 87-88"/150 mm., ~ , , 2 0  

1,45711, prepared by the bromination of butanone,25 was 
fractionated through a 12 in. column packed with Raschig 
rings until pure by g.1.c. (F and M, 10% CW, 95-165", pro- 
grammed a t  10°/min.) ; the n.m.r. spectrum agreed with the 
published spectrum.26 Oxidation of butanone with lead 
dioxide lo gave a mixture of meso- and (f)-3,4-dimethyl- 
hexane-2,6-dione, b.p. 86-88"/18 mm. 

G-A cet~~l-3,6-dimethyZcycZohex-2-enone .-3-Methylpentane- 
2,4-dione (57 g., 0-5 mole), methyl vinyl ketone (30 g., 0.42 
mole), sodium methoxide [from sodium (0.37 g.)],  and quinol 
(1 g.) were heated together for 2.5 hr.; water (11 ml.) was 
distilled off and the temperature of the mixture rose from 
120" to 220". The residue was taken up in ether and the 
ethereal solution was washed with 10% aqueous sulphuric 
acid and water, and then dried. Distillation gave 6-acetyl- 
3,6-dimethylcyclohex-2-enone (14.7 g.), b.p. 120-126°/1 1 
mm. (lit.,e l2Oo/l0 mm.), vmz 1713, 1670, and 1639 cm.-l. 

3,4- and 3,6-DimethylcycEohex-2-enones.-Hydrolysis of 
6-acetyl-3,6-dimethylcyclohex-2-enone by Lacey's method 6 

gave 3, G-dimethylcyclohex-2-enone (VI) and 3,4-dimethyl- 
cyclohex-2-enone (I; R = H) in the ratio 7 : 3, having 
retention times of 13-6 and 20.2 min. respectively (F and M, 
DEGS, 105') which were separated by preparative g . l . ~ . ~ ~  
(A, DEGS, 100') and had n.m.r. spectra in agreement with 
the published ~pectra.~7 3,6-Dimethylcyclohex-2-enone 
gave a mixture of two 2,4-dinitrophenylhydrazones with 
Brady's reagent l3 (t.1.c.) from which the isomer m.p. 172- 
173' (lit.,13 171-172') was obtained by fractional crystalli- 
sation from ethanol. 3,PDimethylcyclohex-2-enone also 
gave a mixture of two 2,4-dinitrophenylhydrazones, which 
were separated by preparative t.1.c. Hydrazone (C) (RB 
0.5, analytical t.l.c., eluant : benzene) had m.p. 148-149' 
(lit.,12 149-150°), vmx. 3280, 1620, 1580, 1330, and 1300, 
Amax. 383 nm. (log E 4-45), m/e 304 (loo%), 299 (4%), 255 
(lo%), 149 (15y0), and 125 (15%) (Found: C ,  55.4; H, 5.1; 
N, 18.4. Calc. for C,,H,,N,O,: C, 55.3; H, 5.3; N, 18.4%). 
Hydrazone (D) (RF 0.34, above conditions) had m.p. 103- 
104O, vmX. 3290, 1625, 1676, 1330, 1305, and 1290 cm.-l, 
A,,,. 378 nm. (log E 4-45), m/e 304 (loo%), 299 (5%), 255 
( lo%),  149 (50%), and 125 (22%) (Found: C, 55.3; H, 5-1; 
N, 18.7%). 

Attempted Preparations of 3,4,5-TrimethyZcyclopent-2-en- 
19  R. Adams and R. S. Long, .J. Arner. Chem. SOC., 1940, 62, 

20 A. W. Johnson, E. Markham, and R. Price, Org. Synth., 

21 A. M. Roe and J. B. Harbride, Org. Synth., 1965, 45, 68. 
22 K. E. Schulte and K. P. Reiss, Ber., 1953, 86, 777. 
23 G. E. Eglinton and M. C. Whiting, J .  Chem. Soc., 1950, 3650. 

2289. 

1962, 42, 75. 

1319 
one.-(i) Ethyl cemethylacetoacetate (108 g., 0.75 mole) 
was added dropwise to a stirred suspension of sodium 
hydride (18 g., 0.75 mole) in NN-dimethylformamide (200 
ml.) cooled to 0"; the mixture was then heated to GO" during 
0.5 hr. 2-Bromobutan-3-one (100 g., 0.67 mole) was then 
added to the stirred mixture a t  60" during 4 hr. ; the mixture 
was then stirred for a further 20 hr. a t  50". Precipitated 
sodium bromide was filtered off from the resultant solution 
(pH 10) and washed with ether. The filtrate was poured 
into water (200 ml.) adjusted to pH 7 with B~-hydrochloric 
acid and extracted with ether. The combined ethereal 
solutions were washed with saturated aqueous sodium 
hydrogen carbonate and water, and then dried. Distilla- 
tion gave material b.p. 128-142'/14 mm. (42.7 g.), a part 
of which (20.9 g.) was then heated under reflux for 8 hr. 
with a solution of potassium hydroxide (50 g.) in water 
(450 ml.) and ethanol (25 ml.). The mixture was then 
adjusted to pH 7 with l0N-hydrochloric acid, saturated with 
salt, and continuously extracted with ether. The extract 
was dried and distilled to give 2,3,4-trimethylcyclopent- 
2-enone (6.45 g.), b.p. 86-87"/13 mm., pure by g.1.c. (F and 
M, CW, 150") identified by its i.r. and n.m.r. spectra and 
by conversion into the 2,4-dinitrophenylhydrazone, m.p. 
and mixed m.p. 177-178'. (ii) 3,4-Dimethylhexane- 
2,5-dione (5 g.) when heated under reflux for 25 min. with a 
solution of sodium hydroxide (1 g.) in water (70 ml.) and 
ethanol (10 ml.) gave 2,3,4-trimethylcyclopent-2-enone (2.6 
g.), b.p. 113-115"/50 mm., identified by its n.m.r. spec- 
trum. 

Electrolysis of Ethyl Sodiomethylacetoacetate in NN-Di- 
methy1acetamide.-A solution of ethyl sodiomethylaceto- 
acetate [from ethyl a-methylacetoacetate (24.0 g., 1 mol.) 
and sodium hydride (4.0 g., 1 mol.)] in NN-dimethylacet- 
amide (250 ml.) was electrolysed at 15-40' at  a platinum 
anode and a mercury cathode. The current, initially 3.5~ 
a t  lOOv fell to 0 . 1 ~  after 3.5 hr. The amalgam was sepa- 
rated and the solution was poured into water (200 ml.), 
adjusted to pH 3 with B~-hydrochloric acid, and extracted 
with ether (4 x 100 ml.), The extracts were washed with 
water (2 x 100 ml.), dried, and distilled to separate ether 
and ethyl a-methylacetoacetate (10.4 g.) , b.p. 30-40'/0.05 
mm. (a) 
Preparative g.1.c. (A, CW, 190-220") gave 4,5-diethoxy- 
carbonyl-3,4,5-trimethylcyclopent-2-enone (I1 ; R = 
C0,Et) and diethyl ad-diacetyl-ma'-dimethylsuccinate (I11 ; 
R = C0,Et) identsed by their n.m.r. spectra and a third 
fraction, resolved by analytical g.1.c. (F and M, DEGS, 180') 
into one major component (retention time 9.0 min.) and 
two minor components (retention times 5.1 and 6.3 min.). 
Preparative g.1.c. on this fraction (A, DEGS, 190") gave the 
major component 4-ethoxycarbonyl-3,4-dimethylcyclohex- 
2-enone (I ; R = C02Et), identified by its retention time and 
its n.m.r. s p e ~ t r u m . ~  

(b) The residue (7.52 g.) was heated under reflux for 20 
min. with a solution of sodium hydroxide (3.7 g.) in water 
(40 ml.) and ethanol (12 ml.). The mixture was cooled to 
room temperature and 18~-sulphuric acid (6 ml., excess) 
was added dropwise, with stirring. The mixture was then 

The residue (8.8 g.) was examined in two ways. 

24 I. N. Nazarov, L. A. Kazitsyna, and I. I. Zaretskaya, Zkur. 

z6 J. R. Catch, D. F. Elliott, D. H. Hey, and E. R. H. Jones, 

26 C. Rappe, Arkiv Kemi, 1964, 21, 503. 
27 R. Chapurlat, J. Huet, and J. Dreux, Bull. SOC. chim. 

obschei Khim. ,  1957, 27, 606 (Chern. Abs., 1957, 51, 16384). 

J .  Chem. Soc., 1948, 272. 

France, 1967, 2446. 
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1320 J. Chem. SOC. (C), 1970 
heated under reflux for a further 15 min., after which i t  was 
cooled, diluted with water (250 ml.), and adjusted to pH 7 
with solid sodium hydrogen carbonate. Continuous ether- 
extraction of the solution for 48 hr. gave an oil (0.78 g.), 
b.p. 40-90'/13 mm. shown by g.1.c. (F and M, DEGS, 
120°) to contain five components (retention times 2-2, 4.9, 
6.3, 7.0, and 10-1 min.). The components having retention 
times 6-3, 7.0, and 10.1 min. were identified as 2,3,4-tri- 
methylcyclopent-2-enone (V) , 3,6-dimethylcycIohex-2-enone 
(VI), and 3,4dimethylcyclohex-2-enone (I; R = H) by 
their retention times under the above conditions and other 
conditions (F and M, CW, 150"). The material of retention 
time 4.9 min. was identified as 3,4,5-trimethylcyclopent- 
2-enone by its i.r. spectrum, vmx 1715 and 1620 cm.-l, 
obtained by condensing a sample from the chromatograph 
directly onto a rock-salt plate, and by its n.m.r. spectrum 
(see Table) measured on a solution obtained by the re- 
peated collection of small amounts in carbon tetrachloride. 
Treatment of the material recovered from this solution with 
Brady's reagent gave a mixture of two 2,kdinitrophenyl- 

hydrazones [(A) and (B); RF 0-69 and 0.59 respectively, 
analytical t.1.c. ; eluant benzene] ; 2,3,4-trimethylcyclo- 
pent-2-enone 2,4-dinitrophenylhydrazone (RF 0.80) was not 
detected. Preparative t.1.c. gave one isomer (A) of 3,4,5-tri- 
me th ylc yclopen t - 2- enone 2 , 4-dini t r ophenylhydr azone (1 
mg.), m.p. 97--100", v- 3350, 1630, 1610, 1585, 1330, and 
1300 cm.-l, 1- 387 nm. A second isomer (B) of 3,4,5-i~Vi- 
~mthylcycloflent-2-enone 2,4-dinitrofiheraylhyd~azone (4 rng.) , 
m.p. 137-143' (from carbon tetrachloride), v- 3300, 
1630, 1620, 1590, 1324, and 1300 cm.-l, Lx 382 (log E 4.30) 
(Found: C, 55.0; H, 5.2; N, 18.3%; M 304. Cl,Hl,N40, 
requires C, 55.2(5); H, 5.3; N, 18.5%; M 304) was also 
isolated from this mixture and in greater quantity by 
preparative t.1.c. on the mixture of 2,4-dinitrophenyl- 
hydrazones obtained by treating the total cyclisation pro- 
ducts with Brady's reagent. 
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