
STUDIES IN tHEy-KETONIC ACIDS. PART II. 

Bv P. C. MITI'ER AND LAKSHMI RANTA DE. 

Methyl succinic anhydride has been condensed with phenol, anisole, resorcinol 
dimethyl ether and pyrogallol trimethyl ether giving rise to ~oylpropionic acids, which 
have been reduced to the corresponding ')1-arylbntyric acids. The latter have been 

cyclised to ketofetrahydronaphthalenes from which the corresponding naphthalenes 
have been obtained by dehydrogenation. 

The condensation of methylsuccinic anhydride with aromatic hydro­

carbons in the presence of aluminium chloride results in the production of a 
mixture of keto-acids (I, R 1 =o:H; R 2 =Me and R 1 =Me; R~;:;::H) wh1ch 
can be converted into substituted )'-arylbutyric acids (II, R 1 =H; R 2 =Me 
and R 1 =Me; R2=H) by Clemmensen's method. On cydisation the corres.. 

ponding ketotetrahydronaphthalenes (III, R 1 =H; R 2 =Me and R1 =Me; 
R 2 =H) are produced. Further reduction by Clemmensen 's method gives 
the tetrahydronaphthalene derivatives (IV, R 1 = H ; R 2 =Me and R 1 =Me ~ 
Rs =H) whence by subsequent dehydrogenation by selenium the correspond­
ing naphthalene hydrocarbons are obtained. Further alkyl groups can be 
introduced with the help of the Grignard reagent on the ketotetrabydro­
naphthalene derivatives. When the resulting carbinol (VI) is submitted 
to selenium dehydrogenation by simultaneous dehydration the naphthalene 
derivative (VII) is formed. 
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Mayer and Stamm (Ber., 1923, 56, 1424) condensed methyl succinic 
anhydride with benzene and obtained two iso1peric products. Robertson 
and Waters {]. Chem: Soc., 1933, 83) condensed Yeratrole with methyl. 
succinic anhydride in nitrobenzene and from the mixture of the isomeric 
products isolated 2 : 3-dimethoxy-6-methylnaphthalene by the scheme 
indicated above. 

We have studied the condensation of phenol and various phenolic ethers 
with methylsuccinic anhydride with the object of synthesising various 
naphthalene derivatives with methyl groups in 6 or 7 positions. Anisole 
condenses with methylsuccinic anhydride in nitrobenzene solution at the 
ordinary temperature to give o.-methyl-,8-anisoylpropionic acid, m.p. 144 °. 
Repeated fractional crystallisaton of the condensation product from 
different solvents such as methyl alcohol, acetone, acetic acid and benzene, 
does not reveal the existence of an isomeric substance. The orientation 
of the methoxyl group has been proved by oxidising the product with 
moderately concentrated nitric acid in acetic acid solution to p-methoxy­
benzoic acid. A methyl alcoholic solution of the substance and 
salicylaldehyde at 0°, when saturated with hydrogen chloride, gives a 
bright red pyrylium derivative (Desai and WaH, Proc. Indian Acad. Sci., 

1937, A, 6, I35). Therefore, the presence of a CO-CH 2 group is esta­
blished. This reaction also fixes definitely the position of the methyl 
group. 
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The keto-acid (VIII, R=H) gives an ester (VIII, R=Et), b.p. 
185-87°/5 mm. When the keto-ester is allowed to react with methyl 
magnesium iodide (r mol.) h\·o products hav-e been obtained, the hydroxy­
ester (IX) and a small amount of they-lactone (X). The lactone can not 
be reduced by zinc dust and ro% sodium hydroxide solution even when 
boiled for 20 hours. 

The keto-acid on reduction by Clemmensen's method gives o.-methyl­
-y-(p-methoxy)-phenylbutyric acid (XI, R =H), b.p. r8o-82° /5 mm. It 
gives an ester (XI, R = Et), b.p. 146-48° /4mm. Dehydration of the 
acid (XI, R=H) with phosphorus pentoxide gives r-keto-1:2:3:4-tetrahydro-
2-methyl-7-methoxynapbthalene (XII). The selenium dehydrogenation of 
the tetrahydronapbtbalene (X III) gives 2-metbyl-7-methoxynapbthalene 
(XIV). 

r-Keto-1 :2:3:4-tetrahydro-7-methoxy-2 -metbylnapbtbalene (XII) gives 
on condensation with methyl magnesium iodide, a mixture evidently of the 
carbinol and the related lactone which can not be separated. 

Phenol condenses with methylsuccinic anhydride in acetylene tetra­
chloride at 135-140° and gives a-methyl ,8-(o-hydroxy)-benzoylpropionic 
acid, m.p. 161° (XV, R=H; X=H). The product gives violet ferric 
reaction. The presence of a CO-CH 2 grouping in the keto-acid is 
proved by the formation of the pyrylinm salt with salicylaldehyde and 
hydrogen chloride in methanol at 0°. The hydroxy keto-acid is methy­
lated to o.-methyl-,8-(o-methoxy)-benzoylpropionic acid (XV, R=Me; 

X=H), m.p. 92-94°· 
This substance is different from o.-ruethyl-,8-anisoylpropironic acid (VIII, 

~=l:Q whose constitution has been settled before. Further, the substance 
(m.p. 92-94°) has been proved to contain a CO-CH2 grouping. Hence the 
condensation hetween phenol and methyl succinic anhydride has taken place 
in the ortho position with respect to the phenolic group. The keto-acid 
(XV, R=H ; X=H) on Clemmensen's reduction gives o.-ruethyl-y-(o­
hydroxy)-phenylbutyric acid (XV, R=H ; X=H ; CO replaced by CH 2 ), 

which does not cyclise with 85% sulphuric acid, but is sulphonated. 
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Resorcinol dimethyl ether condenses with methylsuccinic anhydride in 
nitrobenzene solution at the ordinary temperature to give a mixture of two 
substances. The mixture has been separated by repeated fractional crystalli­
sation from methyl alcohol and acetone. The major portion of the conden­
sation product crystallises in small needles, m.p. 130-31°. It gives reddish 
colouration with ferric chloride solution and a bright red pyrylium derivative 
is obtained with salicylaldehyde. 

The se<"nnd fraction crystallises in fine colourless needles, m.p. 141-42°, 
and gives faint pink colouration with ferric chloride showing that it has not 
been demethylated. The quantity is insufficient for an analysis. It is 
probably the second possible isomer. Following Perkin and Robinson (J. 
Chem. Soc., 1908, 93, so6), we think the product {m.p. 130-31") to be 
/3-2 : 4-dimethoxybenzoyl-a.-methylpropionic acid (XV, R =Me ; X= OM e). 

Pyrogallol trimethyl ether in nitrobenzene solution gives a mixture of 
two substances. One fraction, ·which is the major portion of the condensation 
product, crystallises in light yellow needles (XVI, R 1 =Me; R 2 =H), m.p. 
ISS", whilst the other component is a deep yellow needle-shaped crys­
talline solid, rn.p. 17S 0 {XVI, R 1 =H ; R 2 :::.:Me). These compounds give 
violet colouration with ferric chloride solution which points to the fact 
that the condensation products have been demethylated. The presence of a 
CO-CH 2 grouping in the compound (m.p. I5S 0

) has been proved by the 
fonnation of a pyrylium derivative. That one methoxyl group is hydrolysed 
during the reaction is confirmed by a Zeisel estimation. As the other 
isomer, m.p. 175°, does not form the pyrylium derivative it has been 
concluded that in this case the methyl group is in the /3-position with 
respect to the carboxyl group. 
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By using methyl iodide and anhydrous potassium carbonate in dry 

acetone solution, the methyl ester of the trimethoxy derivative has beeu 
obtained which on hydrolysis gives a-methyl-y-(2 : 3 : 4-trimethoxy -
beuzoylbutyric acid (XVII). The keto-acid (XVI, R 1 =Me.: R 2 =H) on 
reduction by Clemmensen's method yields a-mdhyl-y-(2-hydroxy-3 : 4-
dimethoxy)-phenylbutyric acid {X VIII). Dehydration of this acid with 
85% sulphuric acid gives r-keto-r : 2 : 3 : 4-tetrahydro-2-methyl-6. : 7-
dimethoxy-s-hydroxynaphthalene (XIX), m.p. 130-32°. Further reduction 
of this ring ketone by Clemmensen's method gives r : 2 : 3 : 4-tetrahydro-
2-methyl-s-hydroxy-6 : 7-dimethoxynaphthalene (XIX, CO replaced by 

CHs). 

E X p E R I M E N T A L. 

u.-Methyl-/3-anisaylpropionic Acid.-To a solution of powdered anhy­
drous aluminium chloride (r8o g.) in nitrobenzene (soo c.c.), cooied in iced 
water, a mixture of methylsuccinic anhydride (70 g.) and anisole (7o g.) was 
added drop by drop. The tlask was constantly shaken, and the mass became 
reddish brown and viscous towards the end. After standing overnight, the 
mixture was then poured into ice aud dilute hydrochloric acid (r : r) with 
shaking. After the removal of nitrobenzene and uuchanged anisole •vith 
steam, the residue solidified on cooling. It was collected and then digested 
with sodium carbonate wlution. The filtrate on acidification in the cold, 
gave the keto-acid which crystallised from water in plates, m .p. 144 o, yield 
105 g. The acid was repeatedly crystallised fractionally from different 
solvents, such as ethyl alcohol, acetone, methyl alcohol, acetic acid, benzene, 
ethyl acetate but no evidence was obtained of a second isomer. (Found : 
C, 64"61 ; H, 6·21. C 12H 1.,0., requires C, 64"86; H, 6"30 per cent). 

The semicarbazone, prepared in the usual way, crystallised fr()lll alcohol, 
m.p. 162° (decomp.). (Found: N, 15.23. C, 3H 170 4N 3 requires N, rs·os 
per cent). 

Oxidation of the Keto-acid (m.p. 144°) to 4-Methoxybenzoic Acid.­
Moderately concentrated nitric acid (2 c.c.) was added to a solution of the 
the keto-acid (o·8 g.) dissolved in acetic acid (3 c.c.). The mixture after 
beating for r hour on the ste~m-bath v\·as diluted with water and the 
precipitated acid was crystallised from alcohol, m.p. and mixed m.p. with 
anisic acid. 183-84 o. 

Pyrylium Derivative of a-M cthyl-/3-an lsoylpropionic Acid .-A mixture 
of the keto-acid (o·2 g.) and salicylaldehyde (o·2 g.) in methyl alcohol (rs c.c.) 

was saturated with dry hydrogen chloride at 0°. The mixture gradually 
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became deep red and the precipitate was filtered after r 2 hours. It was 
washed with a little ethyl alcohol containing hydrogen chloride and dried in 
a vacuum desiccator. It is readily soluble in dilute alkali, and does uot melt 
even at 300°. 

Ethyl o.-melhyl-/3-anisoy/prof>ionatc was obtained by esterifying the 
keto-acid in the usual way, b.p. r85-S7°/5 mm. (Found: C, 67'43; 
H, 7"02. CuH,.O, requires C, 67"::w; H, 7'20 per cent) . 

. o.-Methyl-y-(p-mctlzoxy)-phen::~-lbuty?ic Acid.-The keto-acid (so g.) and 
zinc filings {roo g ) amalgamated with s% mercuric chloride solution were 
refl.uxed with 200 c.c. of hydrochloric acid (d r · rg) for ro hours. A further 
quantity of hydrochloric acid {roo c.c.) was introduced and the heating 
continued for 2 hours. After cooling the acid was extracted \Vith ether, 
the extract washed with a little water and dried over anhydrous sodium sul­
phate. After the removal of ether, the residue was distilled at rSo-82° I 5mm., 
yield 42 g. {Found: C, 6g'47; H, 7'7r. C13HH03 requires C, 6g'23; H, 7"6g 
per cent). 

Ethyl a.-methyl-y-(p-methoxy)-phenylbutyrate was prepared by .esteri­
fying the ~cid by Fischer's method, b. p. 146-48°/4 · 5 mm. (Found : 
C, 70·82; H, 8'6s. C14H 2,03 requires C, 7r"r8; R, 8"47 per cent). 

r-Keto-z-methyl-7-methoxy-r : 2 : 3 : 4-tetrahydronaphthalene.-The 
reduced acid (z6"s g.) was added to phosphorus pentoxide (So g.) and heated 
on the steam-bath for about S hours. The benzene solution was removed 
and the residual phosphorus pentoxide decomposed with ice. The contents 
of the flask were steam distilled and a small quantity of oil in the distillate 
\\."as extracted with benzene. The combined benzene solution was washed 
with dilute sodium carbonate solution, water and then dried over calcium 
chloride. The residue after removal of benzene, was distilled in -vacuo at 
150-52°/5 mm. The distillate \Vas a pale greenish liquid which became 
reddish after a few days, yield 20 g. (Found: C, 75'45; H, 7'4o. C,~HaO: 
requires C, 75'78; H, 7"36 per cent). 

The ketone gave a semicarba.zone under the ustJal conditions as 
brownish crystals from alcohol, m.p. 197°. {Found : N, 17'32. C,.H,10,N3 

requires N, n·o per cent). 

r ::.~:3: 4-Tetrahydro-2-methyl-7-methoxynaphtlzalene.-A mixture of the 
foregoing ketone (8 g.) amalgamated zinc (35 g.) and concentrated hydro­
chloric acid (8s c.c.) was refl.uxed for rs hours. Concentrated hydrochloric 
acid was added at intervals. The product was extracted with ether ; the 
ethereal extract was washed with dilute sodium carbonate solution and then 
with water. It was then dried over anhydrous sodium sulrhate. The residue 
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after ren1oval of ether \vas distilled at r 14-r 5°/ 5 111111., yield 4 · s g. (Found : 
C, 8r·g7 ; H, g"o2. C12H1sO requires C, 8r"8r ; H, g"og per cent). 

2-Atl et.hyl-7-1nethoxynaphthalene.-Dehydrogenation was effected by 
beating a mixture of 2-tnethyl-7-n1ethoxy-1 : 2 : 3 : 4-tetrahydronaphthalene 
(3·5 g.) and seleniun1 (6 g·.) for 25 hours at 310-320°.. The product v,~as 

extract~d \vith ether, washed \yith cold s% sodiurn hydroxide solution and 
then \Vith water. The dried extract (sodiun1 sulphate) gave a bro,Nnish 
residue after retnoval of ether, \Vhich \vas crystallised from_ alcohol in 
shining flakes, m.p. 8g-go 0

, yield 2 g.. CF'ound: C, 83"83 ; H, 6"go. C 12H 120 
requires C, 83"72 ; H, 6"97 per cent). The picrate, prepared in hot alcoholic 
solution, crystallised in orange needles, m.p. II9°. (Found : N, 10.23. 

CtsRtsOsNs requires N, ro·47 per cent). 

Action of Methyl Magnesiu1n Iodide on I-l(eto-r :2:3:4-tetTahydro-
7-1nethoxy-2-1nethyinaphtlzalene.-To the Grignard reagent prepared from 
magnesiutn ribbon (1·4 g.) and methyl iodide (4"5 c.c.) in dry ether, a 
solution of tl1e ketone (ro g.) in dry ether \Vas added dropwise with shaking 

and ice-cooling and then left overnight. 

The solid magnesiun1 compound was decomposed with ice-cold ro/& 
dilute sulphuric acid and then extracted with ether, washed V~'ith \\·ater, 
then 'vith sodiun1 bisulphite and again \Vith \Vater.. The dried ethereal 
extract (sodiu1n sulphate) was freed front solvent and the residue, 
distilled at 134-38° ts·s tnm. The product decolourised potassiun1 

permanganate solution and was found by analysis to be a tnixture of carbinol 
and dehydrated product, yield 8 g. (Found : C, 79.54 ; H, 8"62. Cx3Hxs0z 
requires C, 75·72 ; H, s·73· C 1aHt60 requires C, 82.97 ; H, 8"5r per cent). 

Condensation of Methyl Magnesiunz, Iodide with Ethyl o.-Methyl-f3-

anisoylP1oPionate.-To a solution of 25 g. of the ester in absolute ether 
(6o c. c.) was added the Grignard reag·ent prepared from magnesium powder 

(2"6 g.), n1ethyl iodide (7"5 c. c.) and dry ether {2o c. c.) drop by drop \Vith 
stirring.. Reaction set in at once. After standing overnight the product \Vas 

decomposed with dilute ice-cold hydrochloric acid. The ethereal extract 
after washing with dilute sodium bicarbonate solution, ice-cold s% sodiun1 

hydroxide solution and water, \\:-as dried over sodiutn sulphate and the 
residue from ether distilled at 183-85°/6 mtn .. yield 15 g. (Found: C, 67"94; 
H, g·34· C1sH2204 requires C, 67"66 ; H, 8"27 per cent). 

The sodiurn hydroxide washing on acidification gave an oily product 

\vhich \vas extracted with ether, \Vashed ''~th water and dried over anhydrous 
sodium sulpl1atc. ()n ren1oval of ether, the product distilled at I 7 s-
77" /5 tnm., yield 5 g. The lactone is ipsoluble in sodit1n1 bicarbonate 

6 
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solution. (Found: C, 71'07; H, 7'4S· Cl3H160 3 requires C, 7o'go; H, 
7'27 per cent). 

a-Methyl-,8-(o-ltydroxy).benzoyZproPionic Acid.-To a mixture of phenol 
(so g.). methyl succinic anhydride (so g.) and acetylene tetrachloride (300 
c. c.) powdered anhydrous aluminium chloride (150 g.) was gradually added 
with constant shaking, the mass becoming brown towards the end. The 
mixture was then heated in an oil-bath at 135-140° for 6 hours and kept 
overnight. The product was decomposed by the addition of crushed ice and 
lJydrochloric acid (r : r) and then distilled in steam. The keto-acid solidi· 
fied on cooling and was crystallised first from water and then from alcohol 
in colourless needles, m. p. 161°. No isomeric product was obtained on 
fractional crystallisation, yield 30 g. (Found : C, 6f6r ; H, 5'93. C11H 120 4 

requires C, 63'46; H, s·76 per cent). A poor yield was obtained when 
the reaction was carried out at the ordinary temperature. The methyl ether 
was obtained by methylating with dimethyl sulphate and caustic soda 

solution. It crystallised from ligroin, m. p. 92-94°. (Fouud: C, 64'7; 
H, 6'27. C12H 140 4 requires C, 64"86; H, 6"30 per cent). 

Pyrylium De,.ivative of a-M ethyl.-/3-(o-h·ydToxy)-benzoylpo,.opionic 

Acid.-A mixture of the keto-acid (o'r g.) and salicylaidhyde (o·r g.) in 
methyl alcohol (8 c c.) was saturated with dry hydrogen chloride at o". 
After a few minutes the mixture became deep red and was left overnight. 

It was then poured into water containing hydrochloric acid. The crimson 
red precipitate was filtered and washed with water and dried in a desiccator. 
It dissolved in alkali with bluish red colouration and did not melt up to 330°. 
o.-Methyl-y-(o-hydnJxy)-Phenylbutyric acid was obtained by Clemmensen 
reduction of the keto-acid. b. p. 170-73° fs·s mm. (Found: C, 67"83; 
H, 7'35. C11H140, requires C, 68'o4 ; H, 7'2r per cent). 

Condensatio11 of Resorcinol Dimethyl EtheT with Methylsuccinic 
Anlzydride.-To a cold solution of powdered anhydrous aluminium chloride 
(3og.) in nitrobenzene (8oc.c.) was added a mixture of methyl·· 
succiuic anhydride (ro g.) and resorcinol dimethyl ether (rs g.) dropwise. 
The flask was constantly shaken during the addition. The mass became 
reddish brown towards the end and was left overnight. The mixture was 
then poured into ice and dilute hydrochloric acid (I : r) with shaking and 
then subjected to steam distillation to remove nitrobenzene and ul'!reacted 
resorcinol dimethyl ether. The residual semi-solid mass was extracted with 
ether, washed with a little water and the ether removed. On crystallisation 
from water it melted indefinitely between II5° and 124°, yield II g. 

On repeated fractional crystallisation from n1ethyl alcohol and acetic acid, 
two products were isolated "Viz., ~i) pale brownish ne~dles, m. p. 130-3I 0

1 
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vvhich gave reddish colouration with f~rric chloride and {ii) colourless small 
needles, m. p. 142 .. 43 o, giving a very faint pink colouration with. ferric 
chloride solution.. [Found for the product (i) :C, 6r"66; H, 6"36. C 13H16C)s .. 

requires C, 6I"go; H, 6~34 per cent]. 
When dry hydrog·en chloride \Vas passed to a methyl alcoholic solution 

of the substance (i) (o·r g.) a11d salicylaldehyde (o"I g.) the mixture gradu­
ally became deep red.. After keeping overnight, it was poured into water 
"'·hen the pyryliutn derivative \Vas precipitated.. It was filtered off, washed 
\Vith water and dried in a desiccator.. It did not melt up to 28oc .. 

Condensation of l\1ethylsuccinic Anhydride with PyTogallol Trimethyl 
EtheT.-A solution of alun1inium chloride {210 g.) in nitrobenzene (6oo c. c.) 

was cooled in ice-water an~ a n1ixture of methylsuccinic anhydride (75 g.) 
and pyrogallol trimethyl ether (105 g .. ) in nitrobenzene was slowly added 
to it.. The mixture became brown and viscous and was left overnight. The 
aluminiutn chloride addition product was decomposed by ice-cold dilute 
hydrochloric acid (r : I) and then subjected to steam distillation to remove 
nitrobenzene and unreacted pyrogallol trimethyl ether. The residue solidi­
fied on cooling. It was filtered and extracted \Vith hot sodiuin carbonate 
solution. The keto-acid was precipitated vvith hydrochloric acid in the cold 

and crystallised from water, m.p. 140-46°, yield 95 g. 

After repeated fractional crystallisation from tnetbyl alcohol, acetic acid 
and acetone two compounds were obtained, 1Jiz. 

(i) Pale yellow needles, m.p. 155°, yield I8 g. (ii) Yello"r needles, 
m.p. 175-76°, yield 6 g.. Found for the compound (i) : C, 58·33; HJ 5·92 ; 
OMe, 23·46. C1.,H1aOe requires C, 58.21 ; H, 5"97.; OMe, 23·16 per cent. 
Found for the C0111pound (ii} : c. s8·46; H, s·78. c13Hl606 requires 
C, s8·21 ; H, 5'"97 per cent. The substance (i). gave a pyryliun1 derivative, 
whilst (ti) did not. 

The semicaTbazone o£ the k.eto·acid (i) crystallised fron1 alcohol, 
111.p. 208-go. (Found: N, 12·65. C1.tH190 6 N 3 requires N, 12·92 percent}. 

The acid \\"as methylated in acetone :solution with methyl iodide in 
presence of dry potassium carbonate.. It crystallised from petroleum ether, 

m.p. 89-90°. (Found : C, 59·73 ; H, 6·57. Ct.HlsOe requires C, 59" 57; 
H, 6·38 per cent). 

On Cle£nmensen's reduction, the keto-acid gave o.--metlzyl-y-(z-hydroxy-

3 : 4~dimethoxy)-PlzenJ'lbuty·ric acid as very fine needles fron1 petroleum 
etl1er, m.p~ 83-85°. (Found : C, 61"62 ; H, 7·o6. C1sHulO~ requires C) 
61·41 ; H, 7·08 per cent). 

I .. f(eto-I: 2: 3: 4-tetrahJ•d,·o-2 ... nretlzJ'l-s-hyd-roxy-6: 7-ditrtellzvxyuaphtha· 
lene.-A Inixture l35 c .. c.) of 85 g. of pw·e sulphuric acid and 15 c. c. of 
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water was added to the reduced acid (S g.) and the mixture heated on the 
water-bath for r! hours. After cooling the mixture was poured into crushed 
ice and water and the product was extracted with ether. The ethereal extract 

was washed with water, then with sodium bicarbonate solution and finally 
with water, and then dried (sodium sulphate). After removal of t ther the 
residue \\'as crystallised from dilute methyl alcohol in needles, m.p. 130-32°, 
yield 6 g. (Found: C, 66·or ; H, 6·91. C13Hu0• requires C, 66'10 ; 
H, 6·78 per cent). 

The sem.ictubazone crystallised from alcohol, rn.p. 228-29°. (Found : 

N, 14'74· C,.Ht90.Na requires N, 14"33 per cent). 

r: 2:3:4-Tetrahyd ro-2-m e f hJ•l-5-lzyd roxy-6: 7-di meth OXJ' 11 a ph t lw l e 11 e.-The 
nng ketone (5'5 g.) was reduced with amalgamated zinc (30 g.) and 
concentrated hydrochloric acid (So c.c.), by heating for 15 hours, hydrochloric 
acid (s c.c.) being added every hour. The product was extracted with 

ether, the ethereal extract was washed with a dilute solution oi sodium 

bicarbonate and with water, and then dried over anhydrous sodium 

sulphate. The residue from ether distilled at 152-54 a /6 rnrn. The distillate 

was a colourless liquid which solidified when kept in a vacuum:desiccator, 

yield 3 g. (Found : C, 7o'4r ; H, 8·35. C 13 H 180 3 requires C, 70·27 ; 
H, S·n per cent). 
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