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187. Leptospermone. Part I I .  
By L. H. BRIGGS, C. H. HAWALL, and W. F. SHORT. 

Further evidence for the structure of leptospermone has been obtained by oxidative disruption. 

IN Part I (Briggs, Penfold and Short, J . ,  1938, 1193) it was suggested that the naturally occurring P-diketone 
leptospermone may be represented by (I) and further evidence for this structure has now been obtained. 
Bromination of leplospesmone in chloroform solution affords a tribromo derivative, C,,H,,O,Br,, and since the 
bromine atoms are removed by acidified potassium iodide, i t  is evident that they are all in a-position to a 
CO group, Reductive hydrolysis of leptospermone with zinc dust and aqueous sodium hydroxide affords 
dirnethylmalonic acid, isobutyric acid, isovaleric acid and probably diisopropyl ketone, so that complete 
disruption of the ring occurs just  as in the oxidation experiments described in Part I. 
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Oxidation of anhydroleptospermonephenylhydrazone (Part I) with potassium permanganate affords a 

l-phe.lzylpyrazoZedicarbox3,lic acid, C1,H1,O,N, (methyl ester, m. p. 191”) which gives the fluorescein reaction 
and loses carbon dioxide on heating. This acid is probably 1-pheizyl-3-isobutyl~yrazole-4 : 5-dicarboxylic acid 
(11) or 1-phenyl-5-isobutyZ~~razoZe-3 : 4-dicarboxylic acid, but attempts to confirm the structure by oxidation t o  
1-phenylpyrazole-3 : 4 : 5-tricarboxylic acid were unsuccessful, the compound either being unaffected or 
extensively degraded by a variety of oxidising agents. 

Leptospermone and alcoholic semicarbazide a t  room temperature afford hydrazodicarbonamide and two 
isomeric pyrazoles, C,,H,,O,N,, m. p. 130” and 113”. A carbonamide group is lost during the reaction as in 
the case of other (3-diketones (Wislicenus, Anpzalen, 1899, 308, 265; Posner, Ber., 1901, 34, 3973; Wallach, 
Annalen, 1903, 329, 109) and the same pyrazole derivatives are obtained from leptospermone and hy’drazine. 
The production of a single anhydrophenylhydrazone is probably due to  the steric effect of the phenyl group 
which inhibits the production of the isomer in which both potentially enolisable nuclear carbonyl groups 
participate in the formation of the pyrazole nucleus. 
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Oxidation of leptospermone with hydrogen peroxide in pyridine or ethyl alcoh’ol yields di-isopropyl ketone, 
isovaleric acid and an acidic compound, C15H,,05, which cannot be an a-ketol (111) since it does not reduce 
ammoniacal silver nitrate or Schiff’s reagent. Hydrolysis with water at 120” affords isovaleric acid and a 
compound, C,,H,,~O, which behaves as a strongly acidic p-diketone and exhibits the reducing properties of an  
a-ketol. Such an cc-ketol could be produced from (111) by hydrolysis, but decisive evidence against this formula 
is provided by the observation that the initial oxidation product, C15H2205, and C10H1,04 formed by its hydro- 
lysis yield the same di-isovaleryl ester, C,oH,,O, (IV ; R = CO*BuP) with isovaleryl chloride in pyridine. The 
a-ketol, C10H1404, is therefore regarded as 2 : 4 : 6-triketo-3 : 3 : 5 : 5-tetramethylcyclohexanol (V). The strong 
acidity of the compound indicates that  i t  must be highly enolised and this probably accounts for our unsuccessful 
attempts to convert i t  by methylation into tetramethyliretol (VI) and its methyl derivative (VII) which were 
obtained by de Laire and Tiemann (Ber., 1893, 26, 2033) by the progressive methylation of iretol (2-methoxy- 
phloroglucinol) . * 

Its  formation is 
reminiscent of the production of enol-acetates in the oxidation of a(3-unsaturated ketones with peracids (Boese- 
ken and Kremer, Rec. trav. chim., 1931, 50, 827) and a number of similar oxidations are recorded in the literature 
(Burckhardt and Reichstein, Helv. Chim. A cta, 1942, 25, 1434). Leptospermone, however, is not attacked 
by perbenzoic acid. 

Oxidation of the triketoalcohol (V) with selenious acid in alcoholic solution affords a yellow triketone, 
C9H,,0,, and a small quantity of a colourless compound, CloH1404 or C,H,,04 ; the latter was not examined 
further. The triketone affords a quinoxaline and, on oxidation with hydrogen peroxide, yields a dibasic acid 
which must be tetramelhylacetonedicarboxyl~c acid, HO,CCMe,*COCMe,CO,H, since on heating to 200” it is 
converted into di-isopropyl ketone. The triketone is therefore 1 : 2 : 4-triketo-3 : 3 : 5 : 5-tetramethylcyclo- 
pentune (VIII) and its production from (V) may involve the formation of a ketone hydrate which then undergoes 
ring contraction by the following mechanism which is applicable generally to  similar transformations (de Neuf- 
ville and Pechmann, Ber., 1890, 23, 3375; Schonberg and Azzam, J . ,  1939, 1428) and exemplified by many 
cc-ketols (Chaletzki, J .  Gen. Chern. Russ., 1938, 8, 164, 225) : 

The initial oxidation product of leptospermone is therefore formulated as (IV; R = H). 

R-COCO-CO-R’ + RCO*C(OH),*CO.R’ f- R*CO*CH(OH)*CO*R’ 

I 
ROC( OH)*C(OH) .CO*R’ -+- HO,C*CR( OH) C0.R’ 

b/ .1 
R.CO*CO*K’ f- R*CH( OH) C0-R’ + CO, 

The high value of E in the absorption spectrum of leptospermone in cyclohexane (see figure) requires the presence 
of a conjugated chromophore in the molecule and indicates that  (I) exists in enolic forms. The band a t  2730 A .  
(log E = 3.93) indicates the conjugation of the ethylene linkage with a carbonyl group (Menschick, Page, and 
Bossert, Annalen,  1932,495,225; Woodward, J .  Amer. Chem. Soc., 1940,62, 1208 ; Evans and Gillam, J . ,  1941, 
8 15). On analogy with salicylaldehyde, o-hydroxyacetophenone and acetylacetone (Pfeiffer et al., A nnulen, 
1913, 398, 137; Hilbert, Wulf, Hendriks, and Liddel, hTature, 1935, 135, 147) strong hydrogen bond formation 
should occur in the enolised form of structure (I) but not in ( IV;  R = H) and would account for the fact 
that leptospermone is insoluble in aqueous sodium bicarbonate whereas the ester ( IV;  R = H) is soluble. 

Hydrolysis of leptospermone with 2~-hydrochloric acid a t  120-130° affords 
tetramethylphloroglucinol, m. p. and mixed m. p. 189”, and other products. 

* (Note added, July 30th, 1945.) 
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EXPERIMENTAL. 
-. p-ToZuidinoZeptospermone.-A mixture of leptospermone (1 g.) and 
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to a solution of leptospermone (10 g.) in pyridine (50 c.c.) produced a strongly exothermic reaction which was moderated 
by occasional cooling in water. After keeping for 16 hours at room temperature, the solution was poured into a mixture 
of conc. hydrochloric acid (53 c.c.) and ice. A pasty solid separated and the products were collected by repeated extrac- 
tion with ether. The ethereal solution was concentrated to  50 c.c and extracted successively with saturated aqueous 
sodium bicarbonate and sodium carbonate. Evaporation of the extracted ethereal solution afforded a trace of an oil 
kyith a camphoraceous odour, b. p. 120", which was identified as di-isopropyl ketone by preparing the semicarbazone, 
in. p. and mixed m. p. 156". Acidification of the sodium carbonate extract afforded unchanged leptospermone (4.5 g.). 

cr\rstalline solid (1.3 g.) separated when the sodium bicarbonate extract was acidified and crystallisation from ligroin 
(b. 13 40-60") containing a little ethyl acetate furnished prisms of an ester, m. p. 115" [Found : C, 63-6 ; H, 7.7 ; (Rast), 
292, 301 ; equiv., 276. When the aqueous layer was extracted with ether 
i t  afforded a volatile acid, b. p. 170-177", identified as isovaleric acid by conversion into the anilide, m. p. and mixed 
in. p. 110". The same ester was produced when the oxidation was carried out in presence of sodium hydroxide or in 
neutral alcoholic solution. Increase in the proportion of hydrogen peroxide reduced the quantity of unchanged lepto- 
spermone and increased the yield of neutral and acidic products without affecting that  of the ester. 

The ester, C,,H,,O,, is readily soluble in alcohol, ethyl acetate and pyridine, nioderately soluble in alcohol and almost 
insoluble in ligroin and in water. By the action 
of the appropriate acid chloride in pyridine solution it was converted into an acetate, in. p. 93" [Found : C, 63.0 ; H, 7.5 ; 
N (Rast), 324. C1,H,406 requires C, 62.9 ; H, 7.4% ; AT, 3241, and an isovalevate, m. p. 81" (Found : C, 65.6 ; H, S.4. 
C,,H,oOs requires C, 65.5;  H, 8.2%). Hydrolysis of the original ester or the acetate (1-7 g.) by heating with water 
(40 c.c.) under pressure at 120" for 24 hours afforded 2 : 4 : 6-tviketo-3 : 3 : 5 : 5-tetvanzethylcyclohexanol (1.0 g . )  which 
separated from ligroin-ethyl acetate in prisms, m. p. 170" (Found : C, 6 0 4 ;  H, 7.1. C1,H1,04 requires C, 60.6;  H,  
7-10/,). When the aqueous solution resulting from the hydrolysis of the ester, C,,H,,O,, was extracted with ether it 
afforded isovaleric acid (0.2 g.), identified by conversion into the anilide, m. p. and mixed m. p. 110". The triketo- 
alcohol must be highly enolised since i t  dissolved in aqueous sodium bicarbonate to  a yellow solution, gave a violet-blue 
coloration x i th  ferric chloride in neutral solution and formed a light brown chelate copper salt. It behaved as an a-kctol 
in reducing ammoniacal silver nitrate and Fehling's solution. The acetate and isovalerate are insoluble in aqueous alkali. 
\3.Then the triketo-alcohol (0.1 g.), phenylhydrazine hydrochloride (0.2 g.), anhydrous sodium acetate (0.3 g.) and water 
(4 c.c.) were heated at 100' for an hour, the product consisted of a red tar  which deposited crystals on cooling. Re- 
crystallisation from ligroin containing a trace of ethyl acetate gave colourless needles, m. p. 115-117" (decomp.) (Found : 
G ,  62.6;  H, 7.5. C,,,Hi4O4;C,H,N, requires C, 62 .7 ;  H, 7.2%). This coinpound was unstable and was decomposed by 
boiling conc. hydrochloric acid with regeneration. of the triketo-alcohol ; it is probably a phenylhydrazine salt rather 
than a hydrated phenylhydrazone. 

Oxidatio?z of 2 : 4 : 6-Triheto-3 : 3 : 5 : 5-tetvanteth~~Zcyclohexalzol.-SeIenium separated immediately when a solution 
of selenium dioxide (2 .08 g.) in water (5 c.c.) was added to  the triketo-alcohol (3.65 g.) in absolute alcohol (40 c.c.), and 
aftcr heating at 100" for 7 hours the mixture was filtered and evaporated to  dryness. The oily residue was unstable in 
moist air and could not be purified by crystallisation. Micro-sublimation a t  40-50" at 3 mm. left a residue (see below) 
and gave 1 : 2 : 4-triketo-3 : 3 : 5 : 5-tetrccwzeth~Zcyclopetztane which sublimed in golden yellow needles, m. p. 70-73" 
(Found : C, 63.7, 63.7;  H, 7.4, 7.4. The triketone (0.1 g.) and o-phenylenediamine 
10.06 g.), dissolved in acetic acid-alcohol and heated a t  100" for 15 minutes, afforded a quinoxalim, m. p. 136" (Found : 
C ,  i1.5, 74.5;  H, 6.8, 6.7;  N, 11.2. C,,H1,OS, requires C, 75.0; H, 6.7;  N, 11.7%). A filtered benzene solution 
of the residue from the sublimation was evaporated and the residue sublimed at 60-70" at 3-5 mm. In  this way 
a .mall amount of the triketone was obtained, but the main product consisted of colourless dome-like crj-stals (0.4 g.), 
111. p 39" [Found : C, 59.7, 69.8; H, 7.6, 7 .7;  21f (Rast), 314. C,,,H~,O, requircs C, 60.6;  H, 7-10/,; Lll, 198. C,H,,04 
1 equires C, 58.7 ; H, 6.5% ; ill, 1841. 
aqueous sodium hydroxide to  a yellow solution and does not give a coloration with ferric chloride solution. 

Ouidcctioiz of 1 : 2 : 4-Triketo-3 : 3 : 5 : 6-tetranzctli~Jlcyclopentalze.-~~hen the triketone (0.8 g.) was added to  a mixture 
of 94)-100 vol. hydrogen peroxide (1 c.c.) and water (6  c.c.) the crystals dissolved in 6 minutes. Evaporation of the 
si~lution in a vacuum gave a quantitative yield of tetvanzeth3,lacetonedicar.bo,~~Zic acid which separated from ligroin-ethyl 
acetate in prisms, m. p. 130" decomp. (Found : C, 53.6;  H, 7.0. When the acid 
(0.47 g.) was heated at 150-200" in a micro-distilling flask carbon dioxide was evolved and a liquid (0.22 g.) with a 
camphoraceous odour distilled at ca. 100" and afforded a semicarbazone, m. p. 136", either alone or mixed with an authentic 
specimen of di-isopropyl ketone semicarbazone. 

JVe are indebted to  Messrs. E. J. Batham and r?. A. Medley, Hydatid Department, Otago Medical School, for experi- 
ments on the anthelmintic properties of leptospermone against the hydatid worm (Echzizococcus gravzztZos2cs) in dogs. 
The optimum dose, 0.08 g. per&. body-weight, caused the removal by vomiting of 60 terminal segments from 68 worms. 
This eifect, however, is of little practical value since unless the whole worm is removed further segments are readily 
rcgenerated. 

C15H2205 requires C, 63.8;  H, 7.8% ; hl, 2821. 

It gives a h i n t  reddish-brown coloration with alcoholic ferric chloride. 

C,H,,O,requires C, 64.3;  H, 7.1%). 

This contpound is insolubIe in dilute aqueous sodium carbonate but soluble in 20 

C,H,,O, requires C, 53.5;  H, 6.9"/s,. 

The analyses are by Dr. Buruer, hiessrs. J. A. Mills, and C. Carter. 
\Ire are indebted to  the Chem%al Society for continued grants. 
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