
Anal. Calcd. for CLIHllOS:  C, 80.26; H, 4.50. Found: 
C, 80.16; H, 4.78. 
Carbonaphthoxy-L-tyrosine Ethyl Ester (VI) .-Carbo- 

naphthoxy chloride (0.5 g. )  was added to  a solution of L- 
tyrosine ethyl ester 10.5 g.) in anhydrous pyridine (10 cc.). 
The solution was kept a t  room temperature for 2 hours, 
treated with dilute hydrochloric acid and extracted with 
ether. The ether extract was washed with sodium carbon- 
ate solution, water, dried and evaporated. The residue 
was dissolved in hot alcohol. Upoii cooling dinaphthyl 
carbonate crystallized and was collected by filtration. Car- 
bonaphthoxy-L-tyrosine ethyl ester could be obtained on 
concentration of the filtrate. It wets recrystallized from 
ethyl acetate by the addition of ligroin and then from ether 
by the addition of ligroin, 0.39 g. (41%), m.p. (with de- 
composition) 137 *. 

And.  Calcd. for C;ZH?~OIN: C, 69.66; TT, 5 ,57. 
Found: C, 69.86; 13, 5.86. 

Ethyl N-Carbonaphthoxy-2-pyrrolidone-5-carboxylate 
(VII) .-To a solution of ethyl 2-pyrrolidone-5carboxylate~~ 
(0.8 g.) in anhydrous pyridine (5 cc.) was added carbo- 
naphthoxy chloride (1 g.). The mixture was warmed on 
the steam-bath for 30 minutes, treated with dilute hydro- 
chloric acid and extracted with ether. The ether extract 
was washed with dilute sodium carbonate solution, water, 
dried and evaporated. The residue was dissolved in hot 
alcohol. Upon cooling, dinaphthyl carbonate crystallized. 
It was collected by filtration. After evaporation of some 
alcohol, the pyrrolidotie carboxylate crystallized from the 
filtrate. I t  appeared in long, colorless needles, 0.7 g. (44%) 
111.p. 119 O, on recrystallization from alcohol. 

-4naZ. Calcd. for C18H1706N: C, 66.12; H, 5.23. 
Found: C, 66.28; H, 5.24. 

(18) E. Fischer and R. Boehner, Bcr., 44, 1332 (1911). 
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Synthesis of Ketomethyldihydronaphthoic Acid Derivatives as Possible Chromogenic 
Substrates' 

BY GEORGE WOLF AND ARNOLD M. SELIGMAN 

The syntheses of l-keto-methyl-1,2-dihydro-2-naphthoyl-~~-phenylalanine (XIV) and of methyl l-keto-2-methyl-1,2- 
Hydrolysis of the peptide or ester link is followed by decarboxylation and aromati- 

However, these substrates are not hy- 
dihydro-2-naphthoate (I) are described. 
zation to 2-methyl-1-naphthol which can be converted to  highly colored azo dyes. 
drolyzed by carboxypeptidase or esterase and lipase, respectively. 

In  a previous publication2 reasons for expecting 
carbonaphthoxyphenylalanine to be a suitable 
chromogenic substrate for carboxypeptidasea were 
given. In  that case enzymatic hydrolysis of the 
peptide linkage resulted in the formation of the 
unstable naphthyl carbonate, with subsequent loss 
of CO2 and formation of naphthol. Because of the 
possibility of hydrolysis of the carbonaphthoxy 
ester linkage a t  alkaline pH, another acyl derivative 
of phenylalanine was sought which, upon enzy- 
matic hydrolysis, would produce a carboxylic acid 
unstable enough to decompose spontaneously and 
immediately to a naphthol, which then could be 
converted to an azo dye by coupling with an 
appropriate diazonium salt. It was expected that 
these requirements might be fulfilled by l-ke- 
to-2-methyl- 1,2-dihydro-2 - naphthoylphenylalanine 
(XIV). Following hydrolysis to the p-keto acid, 
1-keto-2-methyl-l,2-dihydro-2-naphthoic acid, de- 
carboxylation to the unstable l-keto-2-methyl-l,2- 
dihydro naphthalene (11) would result in rearrange- 
ment to 2-methyl-1-naphthol (111). The aroma- 
tization of the intermediate ketone (11) would be 
an additional driving force in the decarboxylation 
ol the ,&keto acid formed from XIV. That this 
conversion does indeed take place was readily 
demonstrated by the hydrolysis of the ,&keto 
ester (I) in dilute alkali, which led to an instan- 
taneous conversion to the naphthol (111). 

(1) This investigation was supported by a research grant from the 
Sntional Cancer Institute of the National Institutes of Health, Pub- 
lic Health Service, (in part) by a grant from the American Cancer 
Society (Massachusetts Division), and (in part) by an institutional 
grant to Harvard lJniversitg from the American Cancer Society. 

( 2 )  G. Wolf and A. M. Seligman, T m s  JOURNAL, 73, 2080 (1951). 
(3) €€. h-eurath and G. \T. Schwert, Chew$. Reus,  46, GO (1930). 

In preliminary experiments* with the peptide 
(XIV), no enzymatic hydrolysis by the carboxy- 
peptidase in tryptically activated pancreatic homo- 
genate was obtained a t  pH 7.8 and 37' in 2 hours. 
The p-keto ester (I) was not hydrolyzed by esterase5 
or lipase5 a t  pH 7.8 a t  37' in 2 hours with rat liver 
and pancreas. 

The ketomethyldihydronaphthoylphenylalanine 
(XIV) was prepared from methyl 1-keto-2-methyl- 
1,2,3,4-tetrahydronaphthoate (VI), readily ob- 
tainable from 1-tetralone by the method of Bach- 
mann and Thomas.6 The ester (VI) was hy- 
drolyzed to ketomethyltetrahydronaphthoic acid 
(VII) by cold, dilute alkali within 24 hours in 
good yield. This reaction is remarkable in that 
generally a tertiary ester group as in VI is more 
resistant to hydrolysis. The acid (VII) is stable 
a t  room temperature for periods of several days. 
It was converted into ketomethyltetrahydro- 
naphthoyl chloride (VIII), which reacted readily 
with ammonia to give the amide (IX), and with 
glycine ester and phenylalanine ester to afford 
(after saponification) the respective ketomethyl- 
tetrahydronaphthoyl amino acid derivatives (X 
and XI). Upon treatment with N-bromosuccini- 
mide, the acid chloride (VIII) gave presumably the 
bromo-acid chloride (XII) which, a t  once and 
without isolation, was made to react with phenyl- 
alanine ethyl ester in the presence of an excess 
of pyridine to form ketomethyldihydronaphthoyl- 
phenylalanine ethyl ester. The ester was readily 

(4) H. A. Ravin and A. M. Seligman, J .  Biol. Chcm.,  in press. 
(5 )  M. M Nachlas and A. M. Seligman, i b i d . ,  181, 343 (1949). 
(6) \V, E. Bachmann and D. G. Thomas, THIS JOURNAL, 63, 598 

(1941). 
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hydrolyzed to the desired l-keto-2-methyl-l,2- 
dihydro-2-naphthoyl-~~-phenylalanine (XIV) . Py- 
ridine served to dehydrobrominate as well as to 
take up the acid formed in the reaction between 
the acid chloride and the amino-acid ester. The 
known 2-methyl-1-naphthol' (111) was isolated 
(in the form of a picrate) as a by-product of this 
reaction. In order to demonstrate the presence 
of the essential 3,4-double bond in compound 
(XIV), i t  was hydrogenated under very mild 
conditions to ketornethyltetrahydronaphthoyl- 
phenylalanine (XI), which proved to be identical 
with XI  obtained by the reaction of the acid 
chloride (VIII) with phenylalanine ester followed 
by saponification. 

(7) R. Lesser, Ann. ,  402, 1 (1914); M. Tishler, L. F. Fieser and N. L. 
Wendler. ibid., 68, 2866 (1940). 

The bromo-acid chloride (XII) also reacted with 
ammonia to give the unsaturated amide (XIII). 
With dilute alkali, the bromo-acid chloride (XII) 
gave 2-methyl-1-naphthol (111), obtained as the 
picrate. 

Exploratory brominations of methyl ketomethyl- 
tetrahydronaphthoate (VI) with N-bromosuccini- 
mide were carried out. With an excess of the 
reagent and a long reaction time, an intermediate 
methyl ketomethyldibromotetrahydronaphthoate 
was presumably formed, though not isolated, and 
dehydrobrominated by pyridine to methyl 1- 
keto - 2 - methyl - 1,2 - dihydro - 7 - bromonaphtho- 
ate which, upon saponification, gave 2-methyl-7- 
bromo-1-naphthol. The position of the bromine 
atom was tentatively assigned to 7 in the naph- 
thalene nucleus since this .position is meta to the 



keto group and para to the methylene group in the 
ester (VI) which was brominated. 2-Methyl-5- 
bromo-1-naphthol is known8 and differs from the 
compound obtained in this reaction. 

Bromination of the ester (VI) with one mole of 
N-bromosuccinimide and subsequent dehydro- 
bromination, resulted in a mixture of a methyl 
ketomethyldihydrobromonaphthoate and methyl 
ketomethyldihydronaphthoate (I). The latter coni- 
pound was isolated in sinall yield by fractional 
distillation. 

Attempts to obtain the 2-methyl-1-naphthol, 
frequently isolated as a by-product in the form of 
the picrate, failed owing to rapid oxidation in air, 
as already observed by Lesser.' The product 
of oxidation, dihydroxydimethyldinaphthyl (IV) 
was isolated and characterized as the corresponding 
dimethoxy derivative (V). 

Attempts were made to protect the keto group 
of the ester (VI) by a group which could again be 
easily removed. The ester (VI) failed to react 
with ethylene glycol, ethyl mercaptan or Z-thio- 
ethanol, but was readily converted into the ethylene 
mercaptol (XV) by treatment with 1,Z-ethane- 
dithiolg and zinc chloride. The mercaptol of the 
ester was hydrolyzed to  the mercaptol of the acid 
(XVI), although with great difficulty. Removal 
of the rnercaptol group with recovery of the keto 
ester (VI) was not achieved. Treatment of the 
ester (VI) with hydrazine resulted in the formation 
of fl-methyl-l,2,X,~-tetrahydronaphtho-l ,%pyrazo- 
lone (XVII). 

Experimental lo 

1 -Keto -2 methyl- 1,2,3,4 -tetrahydro -2 -naphthoic Acid 
(VII) .-Methyl 1 -keto -2 -methyl-1,2,3,4-tetrahydro-2- 
naphthoate6 (VI)  (2 g.), suspended in ?iT sodium hydroxide 
solution (9.2 cc.), mas shaken for 24 hours. The resulting 
mixture was filtered, washed with ether and acidified with 
dilute acid. The precipitated product was extracted with 
ether, the ether solution was washed with water, dried and 
evaporated under reduced pressure at  room temperature. 
The residue, 1.4 g. (767,) crystallized from ether by addi- 
tion of ligroin as colorless prisms, m . p .  (with decomposi- 
tion) 102'. 

Anal. Calcd. for CI?II,?Oe: C ,  iO.58; H ,  5.94. Found: 
C ,  70.65; 13, 5.92. 

The compound was stable at room temperature for several 
days. It was prepared more rapidly, though in smaller 
yield, by heating the ester (VI)  (1 g.) in 5% potassium hy- 
droxide solution (10 cc.)  and ethanol (10 cc.) with shaking 
:it BO" for 30 minute,. The alcohol was evaporated under 
reduced pressure at  room temperature, the solution filtered, 
washed with ether, acidified and further worked up in the 
same way as described above; yield 0.45 g. (48%). 

1 -Keto-2 -methyl- I12,3,4-tetrahydro-2 -naphthoyl Chlo- 
ride (VIII) .-To ketornethyltetrahydronaphthoic acid (VII )  
(4 g.) dissolved in anhydrous benzene (200 cc.) was added 
thionyl chloride (4.5 cc.) and the solution kept a t  room 
temperature for about 18 hours. The solvents were removed 
under reduced pressure at 50" and three portions of anhy- 
drous benzene (100 cc.) were added and removed succes- 
sively in the same manner, to  ensure complete removal of 
thionyl chloride. The oily residue consibted of the acid 
chloride. 

1 -Keto-Z-methyl-l,2,3,4-tetrahydro-Z-naphthoylamide 
(IX) .-A solution of the above acid chloride (0.5 g.) in ben- 
zene (20 cc.) was saturated with dry ammonia. The sol- 
vent was then evaporated and upon concentration and addi- 

( 8 )  V. Vesely and 1 .  Kapp, Chcm. Zcnlu . ,  95, 11, 2730 (1924). 
(9) Obtnined through the courtr>y of I k .  M. hl. Hruhakcr, IS. I. 

(10) Microanalyses by M r s  Shirley C:olden MelLiug points un- 

. ______ 

dii Pant de Neniours & Co., n' i lmington,  Delaware. 

corrected. 

tion of ligroin colorless prisms, 0.34 g. (74%), wete ob- 
tained; 

Anal. Calcd. for C12H1302N: C, 71.01; H, 6.46. 
Found: C, 71.25; H, 6.40. 

1 -Keto-2-methyl- 1,2,3,4-tetrahydro-2 -naphthoylglycine 
(X) .-To a solution of the acid chloride (VIII) (0.5 9.) in 
benzene (20 cc.) was added a solution of glycine methyl 
ester (0.2 9.) and anhydrous pyridine (0.2 cc.) in anhydrous 
benzene ( 5  cc.). The solution was warmed on the steam- 
bath for 10 minutes, cooled and extracted with dilute hy- 
drochloric acid. The benzene was then replaced by meth- 
anol (30 cc.) and the ester ~ w s  saponified by the addition 
of a ;V solution of potassium hydroxide ( 5  cc.) and water (10 
cc.) . 'The inethanol \vas evaporated on the steam-bath. 
The residual solution was then washed with ether and acidi- 
fied with dilute acid. The precipitated product was extracted 
with ether and Crystallized by addition of ligroin. Aftzr re- 
crystallization, the yield \vas 0.28 g. (4870), m.p. 127 . 

crystallized from benzene-ligroin, m.p. 144 . 

Anal. Calcd. for C,rH1104N: C, 64.30; H,5.S6. Fou~id : 
C, 64.01; H, 5.54. 

1 -Keto-2-methyl-lj 2,3,4-tetrahydro-2-naphthoyl-~~- 
phenylalanine (XI).-To a solution of the acid chloride 
(VIII)  (0 .5  9.) in benzene (20 cc.) was added a solution of 
DL-phenylalanine ethyl ester (0.44 g.) and anhydrous pyri- 
dine (0.2 cc.) in benzene ( 5  cc.). The solution was warmed 
on the steam-bath for 10 minutes, cooled and extracted with 
dilute hydrochloric acid. The ketomethyltetrahydronaph- 
thoylphenylalanine ethyl ester was then saponified in the 
same manner as the glycine ethyl ester above. It first 
appeared as an oil, but was crystallized by solution in hot 
benzene followed by the addition of ligroin until cloudy. 
Benzene 11'35 added dropwise until the hot solution was just 
clear. Upon cooling, crystals of the phenylalanine deriva- 
tiveoappeared, 0.24 g. (31%) ; after recrystallization, m.p. 
109 . 

Anal. Calcd. for C ~ I H 2 1 0 ~ S :  C, 71.74; H, 6.04. 
Found: C, 71.28; I<, 6.57. 

1 -Keto4 -methyl-1,2 -dihydro-2 -naphthoyl-DL-phenyl- 
alanine (XIV).-A solution of the acid chloride (VIII) (2 
g.), iY-bromosuccinimide (1.5 g.) and benzoyl peroxide 
(0.05 9.) was dissolved in carbon tetrachloride (100 cc.) 
and refluxed for 1 hour with illumination by a 300-watt 
bulb. When the reaction was complete, the succinimide 
floated on the surface of the solvent. The reaction mix- 
ture containing the 1 -keto-2-methyl-4-bromo-l,2,3,4-tetra- 
hydro-2-naphthoyl chloride (XII) was then cooled in ice 
and filtered into a solution of DL-phenylalanine ethyl ester 
(1.76 9.) in anhydrous pyridine (10 cc.). The residue con- 
sisted of succinimide. The filtrate was heated on the steam- 
bath until most of the carbon tetrachloride had evaporated 
and was refluxed for 30 minutes. The solution was then 
poured into dilute hydrochloric acid and extracted with 
ether. The ether extract was washed with dilute sodium 
carbonate solution t o  remove traces of succinimide. The 
ether was then replaced by methanol and the ketomethyl- 
dihydronaphthoylphenylalanine ethyl ester was saponified 
by addition of a N potassium hydroxide (20 cc.) and water 
(10 cc.) and the methanol was evaporated on the steam- 
bath. The residue was washed with ether, acidified and 
extracted with ether. The ether:extract was re-extracted 
with a dilute solution of sodium carbonate, in which the 
ketomethyldihydronaphthoylphenylalanine dissolved, lear- 
ing behind some 2-methyl-1-naphthol (111). The product 
was precipitated from the carbonate solution by addition 
of dilute acid and extracted with ether; the ether extract 
was washed with water and dried. The product was crys- 
tallized by addition of ligroin to  the concentrated ether solu- 
tion, 0.9 g. (26%), and crystallized from chloroform- 
ligroin in long, colorless needles, m.p. 228". I t  was soluble 
in alcohol and acetone and was sparingly soluble in ether, 
chloroform, ligroin and water (0.3 mg./cc.). \'cry little 
hydrolysis was observed at pH 7.8 at  37" in 2 hours. 

Anal. Calcd. for C21H1D04N: C, 72.19; I€, 5.39. 
Found: C, 72.29; H, 5.54. 

Hydrogenation.-A solution of ketomethyldihydronaph- 
thoylphenylalanine (XIV) (0.2 g.) in ethanol (50 cc.) was 
subjected to  hydrogenation a t  room temperature and at - 
mospheric pressure with platinum oxide (0.02 g.) as  cala- 
lyst. The compound took up hydrogen (12.8 cc. or one 
mole) in 15 minutes. After removal of the catalyst by 
filtration and eveporation of the solvent, ketomethyltetra- 
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hydronaphthoxylphenylalanine (XI) 0.19 g. (94%), m.p. 
log", was obtained, in every respect identical with the sub- 
stance obtained from ketomethyltetrahydronaphthoyl chlo- 
ride (VIII). 

1 -KetoZ-methyl-l,2 -dihydr0-2 -naphthoyl-DL-phenylda- 
nine Ethyl Ester.-Hydrogen chloride was passed through a 
solution of ketomethyldihydronaphthoylphenylalanine 
(XIV) (0.5 9.) in absolute alcohol (20 cc.) until saturated 
and the solution was refluxed for 1 hour. Upon concen- 
tration and addition of ligroin the ester precipitated, 0.3 g. 
(56%), and crystallized from petrolym ether (b.p. 30-60°), 
in long, colorless needles, m.p. 131 . 

Anal. Calcd. for C~aH2304N: C, 73.16; H ,  6.14. 
Found: C, 73.01; H, 6.00. 

l-Keto-2-methyl-l,2-dihydro-2-naphthoylamide (XIII) .- 
A solution of l-keto-2-methyl-4-bromo-1,2,3,4-tetrahydro- 
2-naphthoyl chloride (XII) in carbon tetrachloride was 
saturated with dry ammonia. After standing a t  room 
temperature for 30 minutes, the mixture was washed with 
dilute acid, then with dilute alkali and was refluxed in pyri- 
dine for 30 minutes, in order to  effect dehydrobromination. 
The mixture was then poured into acid and wag extracted 
with ether. The amide crystallized from ether-ligroin in 
small yield. It was recrystallized from ligroin, m.p. 133 . 
The melting point of a sample of this compound mixed with 
a sample of ketomethyltetrahydronaphthoylamide (IX) was 
greatly depressed. 

Anal. Calcd. for C12Hl10zN: C, 71.70; H,  5.49. 
Found: C, 72.04; H,  5.88. 

1,1 '-Dimethoxy-2,2 '-dirnethyl4,4'-dinaphthyl (V) .-A 
solution of the acid chloride (XII) in carbon tetrachloride 
was heated with dilute alkali on the steam-bath. The 
aqueous solution obtained after evaporation of the carbon 
tetrachloride was washed with ether and treated, with 
stirring, with several portions of dimethyl sulfate while 
keeping the solution alkaline. The precipitated dimethoxy 
compound was extracted with ether and crystallized from 
alcohol in colorless flakes, m.p. 175". 

Anal. Calcd. for C24H2202: C, 83.98; H, 6.51; mol. 
wt.,344. 

Some 2-methyl-1-maphthol (111) was obtained from the 
alkaline solution above by precipitation with acid and ex- 
traction with ether. The ether solution was washed with 
dilute sodium carbonate solution. On addition of picric 
acid in ether, the picrate of the methylnaphthol separated; 
m.p. 133" (reportedll m.p. 133"). The compound was 
identical with that obtained by saponification of methyl 
ket omethyldihydronap ht hoat e (I) . 

Methyl l-Keto-2-methyl-1,2-dihydro-7-bromo-2-naph- 
thoate.-A solution of the ester (VI) (1 g.), N-bromosuc- 
cinimide (1.6 g.) and benzoyl peroxide (0.05 9.) in carbon 
tetrachloride (50 cc.) was refluxed for 3 hours under illumi- 
nation by a 300-watt bulb. The solvent was then replaced 
by pyridine (25 cc.) and the solution refluxed for 30 minutes, 
cooled, poured into dilute acid and extracted with ether. 
The ether solution was washed with dilute sodium carbon- 
ate solution, water and dried. The ether was replaced by 
ligroin from which the bromo ester crystallized. I t  was re- 
crystallized from ligroin, 0.87 g. (64%), m.p. 80 . 

Anal. Calcd. for CI3HllOaBr: C, 52.96; H ,  3.77. 
Found: C, 53.34; H, 4.01. 

Found: C, 83.56; H, 6.98; mol. wt.,332. 

(11) J. W. Cornforth, R. H. CornIorth and R. Kobinson. J .  Chrm. 
Soc., 168 (1943). 

2 -Methyl-7 -bromo- 1 -naphthol .-The above bromo ester 
was saponified by solution in methanol, followed by addi- 
tion of potassium hydroxide. The methanol was removed 
at the steam-bath. The aqueous residue was washed with 
ether, acidiiied and the precipitated methylbromonaphthol 
extracted with ether. The ether solution was washed with 
dilute sodium carbonate solution and water, and concen- 
trated. The product crystailized from 75% alcohol in long, 
colorless needles, m.p. :Ol . The picrate crystallized in 
orange prisms, m.p. 135 . 

Anal. Calcd. for Cl1H9OBr.C6H30,N3: C, 43.95; H,  
2.73. Found: C, 44.55; H,  3.55. 

Methyl l-Keto-2-methyl-l,2-dihydro-2-naphthoate (I) .- 
A solution of the ester (VI) (1 g.), N-bromosuccinimide 
(0.8 8.) and benzoyl peroxide (0.05 g.) in carbon tetrachlo- 
ride (50 cc.) was refluxed for 1 hour under illumination by a 
300-watt bulb. The resulting mixture was worked up in the 
same way as the bromo ester above. The resulting oil was 
distilled and the fraction boiling a t  170-173 O (1.5 mm.) was 
collected and redistilled. It consisted of methyl keto- 
methyldihydronaphthoate and gave methylnaphthol (111) 
(isolated as the picrate) upon saponification. At #H 7.8 
and 37 O, hydrolysis in 2 hours was very slight. 

Anal. Calcd. for ClsHlpOa: C, 72.32; H,  5.85. Found: 
C, 72.76; H, 6.45. 

.Ethylene Mercaptol of Methyl l-Keto-l-methyl-l,2,3,4- 
tetrahydro-2-naphthoate (XV) .-To a solution of the ester 
(VI) (1 g.) in e thanedi thi~l~ (1.3 8.)  was added freshly 
fused powdered zinc chloride (0.65 9.). The mixture was 
heated to the boiling.point for 30 seconds, cooled, saturated 
with hydrogen chloride and kept at room temperature for 
30 minutes. It was then poured into water and extracted 
with benzene. The benzene solution was washed with 
water, dilute sodium carbonate solution, water again, dried 
and evaporated. The solid residue was recrystallized from 
ligroin and obtai:ed as clusters of colorless needles, 1.1 g. 
(82y0), m.p. 109 . 

Anal. Calcd. for C15H1802S2: C, 61.19; H,  6.17. 
Found: C, 61.10; H,  6.39. 

Ethylene Mercaptol of l-Keto-2-methyl-1,2,3,4-tetra- 
hydro-2-naphthoic Acid (XVI) .-The above ester (0.5 9.) 
was refluxed in 10% alcoholic potassium hydroxide (25 cc.) 
and water (2.5 cc.) for 12 hours, and poured into water. 
The alcohol was removed under reduced pressure, the aque- 
ous solution was washed with ether, acidified and extracted 
with ether. The ether solution was dried and evaporated. 
The residue was crystallized from ethyl acetate in colorless 
flakes, m.p. 150°, 0.3 g .  (63%). 

Anal. Calcd. for C ~ ~ H ~ ~ O Z S ? :  C, 59.95; H, 5.76. 
Found: C, 59.61; H, 5.39. 

2-Methyl-l,2,3,4-tetrahydronaphtho-1,2 -pyrazolone 
(XVII) .-The ester (VI) (0.5 8.) suspended in 85% hydra- 
zine hydrate (10 cc.) was heated on the steam-bath for 30 
minutes and then kept a t  room temperature overnight. 
The mixture was poured into water and extracted with 
ether. The ether solution was dried and evaporated, and 
the residue recrystallized from ligroin in colorless prisms, 
m.p. 154". 

Anal. Calcd. for C12H120NZ: C, 71.92; H, 6.06. 
Found: C, 71.51; H, 5.95. 
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