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This invention relates to novel compositions useful as anti-inflammatory, analgesic, 
anti-pyretic and anti-pruritic agents. It also relates to novel methods for treating con­
ditions marked by infiarnmaoion, pain, pyrexia, and pruritus. It further relates to novel 
compound-s which are thus useful and to methods for their preparation, as well as to 
certain novel intermediates ·thereof. 

The present compounds are derivatives of 2-nap'hthylacetic acid, a compound 
which can be represented by the formula: 

The arabic numerals and the alpha symbol indicate the pos~rions used herein in 
the nomenclature of 2-naphthylacetic acid derivatives. 

The present invention provides compounds applicable for effecting treatment of 
inflammation, pain, pyrexia, and pruritus, as well as associaoive conditions thereof, by 
administering an effe~tive quantity of a 2-naphthylacetic acid derivative as hereinafter 
defined or the corre:>ponding amide, ester, •hydroxamic acid or addillion salt thereof, 
wnich salt is derived from a pharmaceutically acceptable non-toxic base. 

These thus useful 2-naphthylacetic acid derivatives can be represented by the 
following general formulae: 
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wherein each of .R" (at position ·1, 4, 7 or 8) and R19 (as position 1, 7 or 8) is alkyl, 
trifluoromethyl, fluoro, chloro, hydroxy, hydrolyzable ester, oxyether or thioether, pro- "' 20 
vided that when R's and R" are hydrogen or one of R'" and RH is methyl or ethyl, ~ 
R" (when at position 1) is other than hydroxy; 

R' is alky~ fiuoro, chloro, hydroxy, hydrolyzable ester, oxyether or thioether; 
each of R9 (at posinion iJ, 4, 7 or 8) and R20 (at position :}, 7 or 8) is alkyJ, fluoro, -

chloro, hydroxy, hydrolyzable ester, oxyother or thioetiher, provided that when R~ is 25 
hydroxy, oxyether or thioether, R9 or R"0 is the identical group or alkyl, fiuoro, chloro 
or hydrolyzable ester; provided that when one of R • or R 20 is hydroxyl, oxyether or 
thioerher, R8 is the identical group or alkyl, fiuoro, ch:loro, or hydrolyzable ester; 

each of R' 2 and R15 (at position 1 or 4) is hydroxy, oxyether or thioether; 
each of ·R" (at position 1 or 4) and R1" is alkoxy or alkylthio, provided when R'" 30 

or R13 is alkoxy or alkylthio, R'3 or RH respecttively is a different alkoxy or alkylthio 
group; 

one of Ru and R1 ' is hydrogen, the other being hydrogen, methyl, ethyl, diftuoro­
methy I, fl uoro or chloro; or 
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R16 and R17 taken together are alkybidene, halomethylene or ethylene; 
R18 is hydrogen, alkyl, cycloalkyl, trifiuoromethyl, hydroxymethy!, alkoxymethyl, 

vinyl, ethynyl, fluoro, chloro, hydroxy, hy,drolyzable ester, Qxyether, thioether, formyl, 
carboxy, alkoxycarbonyl, acetyl, cyano or aryl; 

Rz1 is hydrogen, alkyl, cycloalkyl, trifluoromethyl, fluoro, chlor~ hydr<lxy, hydro­
lyzable ester, oxyether, 'thioether or 'aryl; provided that at least one of R16

, R17
, and R21 

is other than :hydrogen; provided that rwhen one of R1' and R11 is methyl or ethyl, R21 

is other than hydrogen; or a 
corresponding amide, ester, bydroxamic acid or pharmaceutica11y acceptable addi­

tion salt thereof. 
Several classes of novel naphthylacetic acid derivatives of general formulae I­

VIII include those of the following general formulae: 

R# RH ~~ Ru 

J?~~()OI/ ~COO/I 
. :oJ[ ~~ :or 

/?9 R'" If'" .f?.9 

- ~CPtJ/-1 ~C't:?t:?/1 
If'~ IE lf'~l .E 

wherein one of R' and R2 is hydrogen and the other is difluoromethyl, fiuoro or chloro; 
or 

R 1 and R" taken together are alky}idene, halomethylene, or ethylene; 
R~ is trifluoromerhyl, hydrolyzable ester, difluor()methoxy, alkoxymerhyloxy, 4'~ 

alkoxytetrahydropyran-4' -yloxy, tetrahydrofuran-2' -yloxy, tetrahydropyran-2' -yloxy, or 
thioether; 

R' is cycloalkyl, hydroxymethyl, alkoxymethy~ trifiuoromethyl, vinyl, ethynyl, a 
hydrolyzable ester, alkoxymethyloxy, alkylthiomethylthio, difiuoromethoxy, alkoxy­
methylthio, alkylthiomerhyloxy, difluorometh}rlthio, formyl, carboxy, alkoxycarbonyJ, 
acetyl, cyano, or aryl; 

each of R;; {at position 4, 7 or 8) and RG (at position 1, 4, 7 or 8) is alkyl, tri­
fluoromethyl, fluoro, chloro, hydroxy, hydrolyzable ester, {)Xyether or thiether; pro-' 
vided that R" (when at pos~tion 7) is other than alkyl; 

Ri is alkyl, cycloalkyl, ·hydroxymethyl, alkoxymethyl, trifluommethyl, vinyl, 
ethynyl, fiuoro, -chloro, hydroxy, hydrolyzable ester, oxyether, thioether, formyl, car­
boxy, alkoxycarbonyl, acetyl, cyano or aryl; 

each of R~ and RQ (at position 1, 4, 7 or 8) is alkyl, fluoro, chloro, hydroxy, hydro­
lyzable ester, oxyether or thioether; provided that when one of 'R8 or R9 js nydroxy, 
oxye~her or thioether, the other is the identical group or alkyl, fluoro, dlloro or hydro­
Jyzahle ester; 

one of R'0 and R11 is hydrogen, the other being methyl, ethyl, difiuoromethyl, 
fluoro or chloro; or 

R10 and R11 taken together are alkyiidene, halomcthylene, or ethylene; provided 
that when one of R10 or R" is methyl or ethyl, R6 (when at position 1 or 7) is other 
than alkyl; or 

a corresponding amide, ester, hydroxamic acid or pharmaceutically acceptable 
addition saJ.t mereof. 

By the terms which define an "alkyl" grouping are meant lower molecular weight, 
branched, or straight chain hydrocarbon groups of six or Jess carbon atoms, such as 
methyl, ethyl, propyl, isopropyl, butyl, tertbutyl, pentyl and J1exyl. By the term "cyclo­
alkyl" is meant cyclic hydrocarbon groups of three to seven carbon atoms, such as 
cyclopropyl, cyclopentyl and cyclohexyl. 
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By the term "a!koxy" is intended a straight or branched chain hydrocarbon ether 
group of six or less carbon atoms, including methoxy, ethoxy, 2-propoxy, butoxy and 3-
pentoxy. 

By the terms which define an "alkoxymethyloxy" groQping are meant methylether 
groups substituted with one alkoxy group; typical alkoxymethy,!oxy groups include 
methoxymethyloxy, ethoxymethyloxy and isopropoxymethyloxy. 

By the term "alkylthio" is intended straight or branched chain hydrocarbon thio­
ether groups of six or less carbon atoms, including methylthio, ethylthio, propylthio, 2-
propylthio, 2-butylthio, pentylthio and 3-hexylthio. 

The term "alkylthiomethyloxy" as used herein denotes methylether groups sub­
stituted with an alkylthio group; typical alkyJ.thiomethyloxy groups include methyl­
thiomethyloxy, 2-propyhhiomethyloxy and pentylthiomethyloxy .. 

The term "alkylthiomethylthio" as used herein denotes methylthio ether groups 
subs~ituted with an alkylthio group, including methyluhiomethylthio and ethylthio­
methylthio. 

By the terms which define an "alkoxymethylthio" grouping are meant methylthio 
ether groups substituted with one a.lkoxy group, such as methoxymethylthio, ethoxy­
merhylthio and 2-propoxymethylthio. 

By the term "aryl" is intended unsubstituted and p-mono substituted phenyl de­
rivanives, such as phenyl, p-tolyl, p-fluorophenyl, p-chlorophenyl, p-hydroxyphenyl, 
p-methoxyphenyl and p-ethylphenyl. 

By the term "halomethy,lene" is meant mono- or dihalomethylene groups wherein 
halo is fiuoro or chloro. The preferred halomethylenes includes fluoromethylene, di­
fiuoromethylene, fiuorochloromethylene, and chloromethylene. 

The term "hydrolyzable ester" as used herein denotes those hydrolyzable ester 
groups conventionally employed in the art, preferably those derived from hydrocarbon 
carboxylic acids or their salts. The term "hydrocarbon carboxylic aoid" defines both 
substituted and unsubstiruted hydrocarbon canboxylic acids. These acids can be com­
pletely saturated or possess varying degrees of unsaturation (including aromatic), can 
be of straight chwin, branched chain, or cyclic structure and, preferably, contain from 
one to twelve carbon atoms inclusive. In addition, they can be substituted by functional 
groups, for example, hydroxy, alkoxy containing up to six carbon atoms inclusive, 
acyloxy containing up to twelve carbon atoms inclusive, nitro, amino and halogeno, 
attached to the hydrocarbon backbone chain. Typical hydrolyzable esters ,thus included 
within the scope of the term and the present invention are acetate, propionate, butyrate, 
valerate, caproate, enanthate, caprylate, pelargonate, acrylate, undecenoate, phenoxy­
acetate, benzoate, phenylacetate, diphenylacetate, diethylacetate, trimethylacetate, t­
butylacetate, trimethylhexanoate, methylneopentylacetate, cyclohexylacetate, cyclo­
pentylpropionate, adamantoate, glycolate, methoxyacetate, hemisuccinate, hemiadipate, 
hemi-/3,/~-dimethylglutarate, acetoxyacetate, 2-chloro-'4-nitrobenzoate, aminoacetate, 
diethylaminoacetate, piperidinoacetate, /1-chloropropionate, trichloroacetate and /3-
chlorobutyrate. 

The term "oxyerher" as used herein denotes those ether groups conventionally 
employed in the art, preferably those derived from normal chain, branched chain, aro­
matic hydrocarbons and oxo heterocyclic hydrocarbons. The term "hydrocarbon" de­
fines both saturated and unsaturated hydrocarbons. Those designated hydrocarbons are 
optionally substituted with groups such as hydroxy, alkoxy, halo and alkylthio. Prefer­
ably the hydrocarbons contain from one to twelve caroon atoms inclusive. Typical oxy­
ethers thus include alkoxy, difiuoromethoxy, alkoxymethyloxy, alkylthiomethyloxy, 
tetrahydrofuran-2' -yloxy, tetrahydropyran-2' -yloxy, and 4' -alkoxytetra:hydropyran-4'­
yloxy. 

The term "thioether" as used herein denotes those ether groups conventionally 
employed in the art, preferably those derived from normal chain, branched chain, cyclic 
and aromatic hydrocarbons. The term "hydrocanbon" defines both substituted and un­
substituted hydrocarbons. These hydrocarbons are opcionally substituted with groUips 
such as hydroxy, alkoxy, alkylthio and halo. Preferably the hydrocarbons contain from 
1 to 12 carbon atoms. Typical thioethers thus include alkylthio, difiuoromethylthio, 
alkoxymethylthio and alkylthiomethylthio. 

Also included within the scope of the present invention are the corresponding 
amides, esters, hydroxamic acids, and addiuion salts of the present 2-naphthylacetic 
acids. 

In the preferred embodiment of this invention, the amides, esters, hydroxamric 
acids, or addition salts of the present 2-naphthylacetic acid deflivatives are the preferred 
derivatives when the 2-naphthylacetic acid detTivatives are substituted with tetrahydro-
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fur.an-2'-yloxy, tetrahydropyran-2'-yloxy, 4'-alkoxytetrahydropyran-4'-yloxy, alkyl­
methylenedioxy, alkylthiomethyleneoxy, alkoxymethylthio, or alklythiomethylthio. 

The amides of the present novel compound may be derived from conventional 
bases, such as ammonia, methylamine, ethylamine, methylethylamine, dimethylamine, 
diethylamine, pyrrolidine, piperidine, piperazine, N-ethylpiperazine, morpholine, di­
(methoxymethylene)amine, isopropylamine, aniline and N - methyl - N - cyclo­
pentylamine. The amides may be prepared by conventional means known to -
the art, for example, by treating the naphthylacetJic acid derivative with thionyl chloride 
or phosphorus pentachloride, and then treaning the resuiting acid chloride of the naph­
thylacetic acid derivative with an excess of ammonia or an amine. 

The esters may also be prepared by conventional techniques, such as by :preparing 
the acid chloride of the 2-naphthylacetic acid derivanive and then allowing the acid 
chloride to react with an alkanol, such as methanol or ethanol; or iby treating the 2-
naphthylacetic acid derivative with a diazoalkane, for example, diazomethane or diazo­
ethane; or with an alkanol of 1 to 12 carbon atoms inclusive, for example, methane!, 
ethanol, butanol, or 3-pentanol, in the presence of an acid catalyst such as borontri­
fluoride or p-toluenesu1phonic acid. 

The hydroxamic acid derivatives can be prepared by treating the 2-naphthylacetic 
acid ester derivatives with hydroxylamine (usually as the hydrochloride salt) in the 
presence of base, such as sodium methoxide, in an alkanol solvent, such as methanol or 
ethanol. 

The addition salts can be prepared by conventional techniques from pharmaceuti­
cally acceptable non-toxic bases, including metal salts such as sodium, potasSJium, cal­
cium or aluminium, as well as organic amine salts, such as triethylamine, 2-dimethyl­
amino ethanol, 2-diethylamino ethanol, iys<ine, arginine, histidine, caffeine, procaine, 
N-ethylpiperidine and hydrabamine. 

Of the compounds of Formulae I-VIH of this invention (defined above), the 
preferred derivatives are those wherein each of R6 (at position 1, 4, 7 or 8) and R19 (at 
position 1, 7 or 8) is fluoro, chloro, methyl, ethyJ, isopropyl, methoxy, methoxymethyl­
oxy, difluoromethoxy, 4'-methoxytetrahydropyran-4'-yloxy, methylthio, difluoro­
methylthio, or methoxymethylthio; 

each of RS, R9 ·(at position 1, 4, 7 or 8) and R20 (at position 1, 7 or 8) is fluoro, 
chloro, methyl, ethyl, isopropyl, methoxy, methoxymethyloxy, difluoromethoxy, 4'­
methoxytetrahydropyran-4'-yloxy, methylthio, difluoromethylthio, or methoxym\!thyl­
thio; provided that when one of R8 and R9 or one of R" and R20 is methoxy, methoxy­
methyloxy, difluoromethoxy, 4-methoxytetrahydropyran-4' -j4oxy, methylthio, difluoro­
methylthio or methoxymethylthio, the other is the identical group, or methyl, ethyl, iso­
propyl, fluoro or chloro; 

each of R12 and RD <at position 1 or 4) is methoxy, difluoromethoxy, methoxy­
methyloxy, 4'-methoxytetrahydropyran-4'-yloxy, methylthio, di,fiuoromethylthio or 
methoxymethylthio and each of R1

'; (at position 1 or 4) and RH is methoxy or methyl­
thio; provided that RF' or R11 is a different substituent than R12 or Rn respectively; 

one of R10 'and R17 is hydrogen, the. other being hydrogen, methyl or difluoro­
methy;l; or 

R1
G and R17 taken together are methylene or difluoromethylene; 

R1
" is hydrogen, methyl, ethyl, isopropyl, cyclopropyl, trifluoromethyl, vinyl, 

ethynyl, fluoro, chloro, methoxy, methoxymethyloxy, difluoromethoxy, 4'-methoxy­
tetrahydropyran-4'-yloxy, methylthio, methoxymethylthio, or difluoromethylthio; 

R"1 is hydrogen, methyl, ethyl, isopropyl, cyclopropyl, trifluoromethyl, fluoro, 
chloro, methoxy, methoxymethyloxy, difluoromethoxy, 4-'-methoxytetrahydropyran-4'­
yloxy, methy1thio, methoxymethylthio, or d1ifluoromethylthio; and 

a corre~ponding amide, ester, hydroxamic acid or addition salt thereof. 
When one of R1 and R2 and R10 and R11 or R16 and R11 is methyl, ethyl, difluoro­

methyl, fluoro or chloro, the present 2-naphthylacetic acid derivatives have an asymmet­
ric carbon atom, the a-carbon atom of the acellic acid moiety. Accordingly, t:J.1ese com­
pounds can exist as enantiomorphs. Each of the optical isomers of the present 2-naph­
thylacetic acid derivatives is included within the present invention. In some unstances, 
one enantiomorph exhibits greater anti-inflammatory, analgesic, antdpyretic and anti­
pruritic activity, than the other enantiomonph. 

The present 2-naphthylacetic acid derivatives that eXJist as enantiomorphs can be 
administered as mixtures of enantiomonphs or as resolved enantiomor:phs. 

The optical isomers can ibe resolved by conventional means, suc:h a·s selective bio­
logical degradation; or by the preparation of diastereo-isomer sa:lts of the 2-na;phthyl­
acetic acid derivatives with an alkaloid, such as cinchonidine, and the separation of the 
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diastereo-isomers by fracnional crystallization. The separated diastereo-isomer salts are 
acid cleaved to yield the respective optical isomers of the 2-naphthylacetic acid deriva-
ti~ . 

The above compounds have high therapeutic value in the treatment of vatlious in-
S flammatory conditions, such as of the skin, eyes, respiratory tract, bones, and internal 5 

organs, contact dermatitis, allergic reactions, and rheumatoid arthnitis. In those cases in 
which the above conditions include pain, pyrexia, and pruritus, coupled with the in- • 
flammation, the present compounds are useful for re1ief of these associative conditions 
as well as the principal condition. The present compounds are in addition, however, 

10 useful for treating pain, pyreXIia, pruritus, and other syndromes thereof per se, such as IQ 
those arising from bone fracture, toothache, bacterial and Vlirus infection, contact with 
poisonous material, neuralgia, neuritis, lacerations, contusions and abrasions. 

The preferred manner of oral administration provides the use of convenient daily 
dosage regimen which can be adjusted according to the degree of affidction. Generally, 

15 a daily dose of from O.J mg. to 20 mg. of the active compound per kilogram df body 15 
weight is employed. Most condinions respond to treatment comprising a dosage level 
in a range of 1 mg. to 5 mg. per kilogram of body weight per day. For such oral ad­
ministration, a pharmaceutically acceptable non-.toxic composition is formed by the in­
corporanion of any of the normally employed exdpients. These compositions take the 

20 form of solutions, suspensions, tablets, pills, capsules, powders and sustained release 20 
formulations. 

In addition, these compounds can be administered in conjunction with other medi­
cinal agents depending upon the specific condition being treated. 

Thus, for example, a measure of anti-inflammatory activity according to the car-
25 rageenin induced edema assay of Winter et al., Proceedings of the Society for Experi- 25 

menial Biology and Medicine III, 544 ~1962) shows 6-et:hyl-2-naphthylacetic add and 
6-methoxy-2-n.aphthyl-a-methylace~ic acid to have three times and greater than six 
rimes the activ1ty of phenylbutazone, respectively. Similar standard assays to measure 
analgesic and anti-pyretic activities show 6-rnethoxy-2-naphthyl-a-1llethyJacetic acid to 

30 have three times and seven Dimes the activity of aspirin in these two respective cate- 30 
gories. 

The above compounds of the present invention can be readily prepared from 
known starcing compounds. 

One such method by which they can be prepared in'Volves .the reaction of an un-
35 substituted or substituted naphthalene with acetyl chloride in nitrobenzene 1in the pre- 35 

sence of about three molar equivalents of aluminium chloride to afford the correspond-
ing 2-acetylnaphthalene derivative. The resulting derivanive is heated with rnorpholine 
in the presence of sulphur at 150°C; the resulting produot is refluxed with concentrated 
hydrochloric acid to furnish the corresponding 2-naphthylacetic acid de11ivative. 

40 The naphthalenes that are used in the above process can be illustrated by the 40 

45 

50 

55 

follow1ng general formulae: 

B 

wherein R8
, R9 and R1

' are as defined above. 
The naphthalenes of formulae A and B are known in the art. Moreover, .they can 

be :prepared by conventional means. For example, :1,2-dirnerhoxybenzene is treated with 
succinic anhydride and aluminium chloride in a hydrocarbon solvent to afford 4 -
(3',4' - dimethox:ypihenyl) - 4 - oxobutanoic acid. This is reduced by treatment with 
sodium borohydride, dehydroxylated by treating with palladium charcoal catalyst and 
hydrogen to furnish 4 - (3',4' - dimethoxyphenyl) butanoic acid. The corresponding 
ao!d chloride is prepared such as by treatment with thionyl chloride, and the acid 
chloride is treated with aluminium chloride to afford 6,7 - dimethoxy - 1 - tetralone. 
The tetralone is reduced and hydrogenolyzed by the means means described above to 
furnish 6,7 - dimethoxytetra'ldn which is dehydrogenated by treating with palladium 
charcoal catalyst to afford 2,3 - dimethoxy naphthalene. By utilizing 1 • methyl - 3 -
fluorobenzene in ,the above process, 5 - fluoro - 7 - methyl - ,1 - tetralone and 5 -
methyl - 7 - fluoro - 1 - tetralone (as intermediates) and 1 -methyl - 3 - fluoro naph­
thalene and 1 - fluoro - 3 - methyl naphtha:lene are prepared. The mixture of naph­
thalenes are separated by conventional means, such as vacuum distillation. 
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2-Alkyl, 2-<:ycloalkyl, or 2-aryl substituted naphthalenes, ·the naphthalenes of 
Formula A wherein R' 8 is a-lkyl, cycloalkyl or aryl, can be prepared from 2-tetralone 
by treating the latter with an equivalent of an alkyl, cycloalkyl or aryl magnesium 
bromide in an et11er to obtain rhe correl>'Ponding 2-alk-yl-, 2-cycloalkyl-, or 2-aryl-3,4-
dibydronaphthalene which is dehydrogenated by heating with palladiwn charcoal cata­
lyst to afford the corresponding 2-alkyl, 2-cycloalkyl, or 2-aryl naphthalene. 

2-Vinyl naphthalene is prepared by refluxing 2-ethyluaphthnlenes with a molar 
equivalent of N-bromosuccinimide in a halohydrocarbou sol\rent, such as chloroform, 
methylene chloride, d:ichloroethane, carbontetrachloride, 1,4-dichloroburane, chloro­
benzene, chloroerhane, chlorocyclohexane or dichlorobenzene, in light and in d1e pre­
sence of a trace amount of peroxide, such as benzoyl peroxide, t-butylperox.ide, or 
pero:-• .'yaceric acid, to afford 2 - (a - bromoethyl) - naphthalene. The latter is dehydro­
brominated by treating whh lithium carbonate 3n dimerhylformamide to afford 2 -
vinylnapbthalene. 

2-Ethynylnaphthalene can be prepared from 2-vinylnaphtbalcne by brominating 
[he latter in a halo hydrocarbon solvent and then debrominating the resulting 2 - (a,p -
dihromoethyl)naphthalene by conventional means, such as by trea>tment with sodium 
amide 1n ¥iquid ammonia, to furnish the 2-cthynylnaphthalene. 

2-Cyclopropylnaphthll'lene can be prepared from 2-vinylnuphthalcne by refluxing. 
with diiodomethane in the presence of zinc: copper couple. 

2-Cydobutylnaphthalene can be prepared from 2-n~hthylmagnesium bromide by 
treating the Iauer with cyclobutanone to furnish 2 - {1' ~ hydroxycyclobutyl) - naph­
thalene, which js hydrogenolyzed with hydrogen in the presence of "Raney" nickel to 
furnish 2-cyclobutylnaphthalene. "Raney" is a Trade Mark. 

2-Cyclopentylnaphthalene can be prepared by heating naphthalene with cyclo­
pentyl benzene sulphonate. 2-Cyclohexylnaphthalene can be similarly prepared by 
employing cyclohexyl benzene suLphonate. 

2-Acetylnaphthalene can be <prepared by ;treating 2 - (a: • bromoethyl). - naph­
thalene, prepared as described above, with sodium acetate in acetic acid to afford, 2 -
(« - ethanoyloxyetbyl) - naphthalene wbich upvn base hydrolysis furnishes the 2 -
(a - hyaroxyethyl) - napl1thalene. The latter may be oxidized with an equivalent of 
chromium trioxide in glacial acetic acid or SN suiphuric acid to .furnish 2 - acetyl­
naphthalene. 

2-Carboxylnaphtbalene is prepared from 2-acetylnaphthalene by treating the latter 
with aqueous sodium tlypochlor<ite. The 2 - carboxy group is esterified by conventional 
means, described herein, to furnish 2-alkoxycarbonylnaphthalenes. By treating the latter 
with one equivalent of an alkali metal hydroxide, treating the resulting product with 
'Hborane ir1 an ct:her, such as diglyme, (dimetboxydiethyleneglycol), 2-hydroxymethyl~ 
naphthalene is prepared. 

The 2-hydroxymethyl group can be esterified and etherified by conventional means 
employed to esterify and etherify primary hydroxy groups. 

2~Formylnaphthalene can be prepared from 2-hydroxymethylnaphthalene by treat­
ing the Iauer with manganese dioX'ide in a halohydrocarbon solvent. 

2-Cyanonaphthalenes can be prepared by refluxing 2..formylnaphrhalene wJ.th hy­
droxylamine hydrochloride and sodium acetate in ethanol to furnish the corresponding 
oxime which ·is refiuxed with acellic anhydride <in the presence of .an acid catalyst to fur­
nish 2-cyanonaphthalene. 

Al ternatively, the above suhs.rituents can be introduced on a naphthylacetic acid 
ester derivative by using an ethyl or V'inyl substituted naphthylaceric acid ester deriva­
tive as a starting ma·teriai. 

In a preferred embodiment of the ,pre<:ent ·invention, the starting materia:ls are 
not substinlted with tr•ifiuoromethyl, difiuoromethoxy, diftuoromethyltbio, methyl­
methylenedioxy, alkoxymethylthio, alkylthiometbyloxy, alkyltbiomethylthio, retrahydro­
pyran-2'-yloxy, tetrahydrofuran-2'-yloxy, or 4' -alkoxytetrahydropyran-4' -yloxy groups, 
but rather, such groups are introduced on the 2-napbthaLene acetic acid derivatJive 'Ilia 
one of t:he fmal steps. 

Another method of prepar.ing the present compounds employs unsubstitutcd and 
subsrituted ·1-tetralones and can be illustrated by the following reaction sequence: 
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K 

wherein alkyl and R" are defined as above. 
The 1-.tetcalones, the compounds of Formula C, are heated with two or more 

equivalents of a dialkyl carbonate, such as diethyl carbonate, in the presence of one 
or more equivalents of an alkali metal hyd11ide, such as sodium hydride, or potassium 
hydride, in a :hydrocarbon solvent, such as hexane, cyclohexane, heptane, isooctane, 
benzene, •toluene or xylene, to afford the corresponding alkoxy carbonyl compounds of 
Formula D. The latter are treated with an alkali metal hydride ~n a hydrocarbon sol­
vent; then the resulting products are .treated wirh an a-haloacetic aoid ester, such as 
ethyl a-bromoacerate or methyl ,t-iodoacetate, to furnish the corresponding 2-alkoxy­
carbonyl-2-(al.koxycarbonylmethyl)-]-tetralones, the compounds of Formula E. The 
latter is hydrolyzed with an acid, such as 'hydcochlorlic acid, sulphuric acid or p-toluene­
sulphonic acid, to obtain the 2-(carboxymethyl) compounds of Formula F. The latter 
is reduced with a reducing agent, such as sodium borohydride, lithium borohydride; 
or with one equivalent of hydrogen in the presence of Adam's catalyst, to afford the 
hydroxy compounds of formula G which are hydrogenolyzed by treatment with an 
equivalent amount of hydrogen •in the presence of a hydrogenation catalyst, such as 
platinum or palladium, to furnish ·the corresponding 1,2,3,4-tetrahydro-2-naphthyl­
acetic acid derivarives., the compounds of Formula H. The compounds of formula H 
are esterified by conventional means, such as the means described above, to afford the 
compounds of Formula I , which are dehydrogenated by heating with palladium charcoal 
catalyst at temperatures of 180°C and higher to furnish the corresponding 2-naphrhyl­
acetic acid ester derivatives, the compounds of formula J. The latter compounds are 
hydrolyzed to the corresponding 2-naphthylacetic acid derivavives, the compounds of 
Formula K, by convenl!ional 'hydrolysis, such as by trea·tment with an aqueous meth- ' 
anolic 5% sodium •hydroxide solution. 

Disubstituted tetralones of formula L are also employed in the above process to pre­
pare the corresponding disubstituted 2-naphthylacetic acid derivatlives of Formula M : 
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wherein R" is as defined above and R9 ' represents the same substituents as R9
, ibut only 

at poS<ition 4, 7 or 8. 
By treating the compounds of Formula D with an alkali metal hydride and then 

with an a-halocarboxylic acid ester, such as methyl a-bromopropionate, the correspond­
ing 2-alkoxycarbonyl-2-(a-alkoxycarbonylalkyl)...l1-tetralones are obtained. These com­
pounds can be hydrolyzed, reduced, hydrogenolyzed, esterified, dehydrogenated and 
hydrolyzed by the means used to similarly treat compounds of Formula E, to obta~in 
the corresponding 2-naphthyl-(t-alkylacetic aoid derivatives. 

The J-tetralones of Formulae C and L can be ,prepared by conventional tech­
niques, for example, such as t:he iprocess used to make 6,7-dimethoxy-1-tetralone des­
cribed above. 

Alternatively, the 1-tetralones of Formulae C and L can be prepared directly from 
naphthalenes by conventional means known to the art. For example, the .substituted '1-
tetralones can be prepared from substJituted naphthalenes. The substituted naphthalenes 
are reduced with two molar equivalents of hydrogen in the presence of a platinum, 
palladium or nickel catalyst, to afford the corresponding substJituted tetralin (hydrogen­
ation of the un.substituted ring is favoured; when both 11ings are substituted, twa pro­
ducts are obtained' with different ring satura1lion). The substituted tetra:lin is then oxi­
dized, such as with chromium trioxide in glacial acetic acid or 8N sulphu11ic acid, to 
obtain the substituted 1-tetralone. 

The 1-tetra:lones sulbstituted at positions 6 and 8 of Fonnulae C and L can also 
be prepared from the corresponding 4--tetralones (which are dntermediates in the above 
described preparation of naphthalenes substituted at positions 6 and 8) by reducing 
and hydrogenolyzing the latter with sodium borohydt~ide and hydrogen in the presence 
of palladium respectively to afford the corresponding tetraHns. The tetraHns are Jtihen 
oxidized with chromium trioxide in acetic acid to afford the corre~ponding 1.1- and 4-
tetralones substituted at positions 6 and 8. The tetralones are separated by conven­
t,ional means, such as fractional crvstal:Hzation or distlillation. 

'!-Substituted and 1,6-disubsthuted 2-naphthylacetic acid derivatives also can be 
prepared from 1-oxo-3,4-dihydro-2-[2H]naphthylacetic acid derivatives or 1-hydroxy-
1,2,3,4-tetrahydro-2-naphthylacenic acid deriva<tives, the compounds of Formula F or 
G respectively. 

For example, the 1-chloro-2-naphthylacettic acid derivatives are prepared by first 
esterifying compounds of Formula F by conventional means, such as described above, 
and then chlor:nating the resulting 1-oxo esters by a conventional technique, such as 
by treatment with phosphorus pentachloride, to furnish the corresponding 1-chloro-
3,4-dihydro compounds. The resu1ting 1-chloro products are then dehydrogenated by 
conventional means, preferaib.ly by refluxing ,jn a hydrocarbon solvent with 2,3-dichloro-
5,6-dicyano-1.4-benzoquinone (DDQ) to furnish the corresponding l-chloro-2-naph­
rhvlacetic acid deriva:1lives. 

· The L-fluoro-2-naphthylacetic acid ester derivatives can be pn~pared by esterify­
ing the carboxy group of the corresponding 1-hydroxy-11,2,3,4-tetrahydro-2-naphthyl­
acenic acid derivatives, the compounds of Formula G, and then treating the resulting 
ester with two or more equivalents of 1-diethylamino-11,2,2-trifluoro-2-chlo:voethane in 
a halogenated hydrocarbon solvent to afford the corresponding 1-fluoro derivative. The 
latter upon treatment with DDQ, as described a:bove, affords the corresponding 1-
fluoro-2-naphthvlacetic acid ester derivative. 

By treating the 1-oxo-3 ,4-ddhydro-2- [2H] naphthylace1Jic add ester derivatives 
with an a,lkyl magnesium bromide, such as methyl magnesium bromide, in a non­
aqueous ether, such as diethylether. diisopropylether, dioxane or tetrahydrofuran, hydro­
lyzing the resulting products under acidic condi1:ions, and then dehydrogena1ling the 
resulting 1-alkyl-1,2,3,4-tetrahyd:ro-2-naphthylacetic acid ester derivatives by conven­
tional techniques, such as the techniques described above, the corresponding :1-alkyl-2-
nruphthylacetic aord de1:1ivatives are obtained. 

1-Alkoxv-2-naphthylacetic acid ester derivatives are pr~pared by treating 1-oxo-
3,4-dihydro-2-f2Hlnaphthylacetic acid ester derivatives with an alkylorthoformate, 
such as methylorrhoformate, ,jn the presence of an acid catalyst, such as the ones des­
cribed above. in a hydrocarbon solvent and then dehydrogenaning the resu11Jing 1-
a:lkoxv-3.4-dihydro-2-naphthylacetic acid derivatives by conventional means. such as 
descriibed a:bove. · ' 

t-Alkvlthio-2-navhrhvlacetic acid ester derivatives can be prepared by hvdrolvzing 
a 11-alkoxy-2-naohthylacetJic acid ester del'livative to obtain the corresponding rl-hydroxy 
derivatives and then treating <Ule latter with a11 a,l~ylmercap~an, ~11ch a·~ rnethylm~cap-

9 

5 

10 

15 

20 

25 

30 

35 

40 

45 

50 

55 

60 



·10 

s 

10 

15 

20 

25 

·30 

35 

so 

55 

~. 

1,2lt1,134 

tan or ethylmercaptan, in an acid environment at about 180°C 1mder pressure greater 
than atmospheric pressure for 3 hours or more. 

The 1-substituted-2-naphthylaceric acid ester doerivativcs are hydrolyzed by con­
velltional methods, such as by me means described above, to the free aoids. 

Another method fCJr the prepantt'ion of 4-subst!Kuted 2-na,pbthylacetic acid deriva­
tives involves the treatment of benzene with an equivalent of a 3-halocarbonyl dialkyl 
glutarate, such as dimethyl 3-chlorocarbonyl glutarate and <Wo or more equivalents of 
ahm inilllll chloride rin a bydrocaroon solvent ·to afford the corresponding dial.kyl benzoyl 
glutarate, which is reduced and hydrogenolyzed as the oxo~ontaining compounds above 
to afford the correspond!ing dialkyl 3-benzyl glutaratc. The Jatter is hydrolyzed by con­
ventional means and the resulting 3«Dzyl glutaric acid is treated with concentrated 
sulphuric aaid •to afford the corresponding 1,2-dihydr~-oxo-2- [3H] naphthylacetic 
aoid derivati-ve. The iatter is reduced, halogenated, alkylated, esterified and dehydro­
genated by .the processes used to reduce, halogenate, aJkylate, esterify and dehydrogen­
ate the 1-oxo-3,4-di:hydro-2-[2H]naphthylacetic acid derivatives described above, to 
obtain 4-dooro-, 4-fluoro-, 4-hydroxy-, 4-allcyl-, 4-alkoxy-, and 4-allcylthio-2-n<~>phthyl­
acetic acid derivatives. The 4-substituted-6-substituted-2-naphthylacetic acid deriva­
tives are obtained by employing a monosubstituted benzene, such as methoxybenzene, 
in ·the above process. 

Another method of preparing ·the 8-subsciruted 2-naphthylacetic acid derivatives 
involves ·treating an ester of phenylacetic acid with two or more equivalents of succinic 
anhydride and aJuminium chloride in an nitrobenzene or carix>n dis\Uphide to afford 
the corre~ndring alkyl p-(3-carooxy-1-oxopropyl)phenylacetate deriwtive, which is 
reduced and hydrogenolyzed by treatment with an al.ka:li metal borohydride and pal­
ladium charcoal catalyst, respectively, to affCJrd the ester of p-{3-catboxypropyl)phenyl­
acetic acid. 1be corresponding acid halide is prepared by treating the latter with a 
conventional halogenating agent, such as phosphorus tri- or pentabromide or -chloride 
or dlionyl chloride. The resulting ester of p-{3-halocarbonylpropyl)phenylacetic acid is 
treated with ·three or more equivalents of aluminium chloride in a hydrocarbon solvent 
to furnish the ester of 8-oxo-5,6-dih~ro-2-[7H]napbdlylacetic acid. This compound 
can be reduced, halogenated, alkylated, esterified and dehydrogenated by the processes 
described above to obtain the 8-chloro-, 8-fluoro-, 8-hydroxy-, 8-allcyl-, 8-alkoxy- and 
8-alkylthio-2-naphchylacellic acid derivatives. 

Another method by Which the present compounds can be prepared involves the 
reaction of 2-tetraloncs with one or more equivalents of a ·1 ~all::oxycatbonylalkylidene 
triphenyl phosphorane, such as ;J-rnethoxycarbony.lcrhylidene triphenyl phosphorane, to 
furnish the CCJrresponding 2,2-~1-alkoxycarlx>nylalkylidene}'tetralin. The latter upon 
heating with palladium charcoal cata:Iyst affords the C:Orre!!JX>nding 2-naphtbylacetic 
acid ester dei!i'VItive. 

FCJr 'this purpose, the 1-al.l::oxycarbonylalkyJidene triphenyl .pbosphorane reactant 
is conveniently provided upon reaction of triphenylpthosphine with a 2-halocarboxylic 
aoid ester in an organic reaction medium followed by reacnion with a base. 

Thus, for example, by reacting 6-methoxy-2-tetra:Ione with .the triphenylphos­
phorane deri"'ed from ethyl 2-halopropionate, 2,2-(1 ' -carbet!hoxyeth-1 ' ,1 ' -ylidene)-6-
methoxytetra.!in is prepared. Dehydrogenation thereof provides ethyl 6-methoxynaph­
thyl - a - methylacetate which upon hydrolysis affords 6 - methoxynaphtbyl - a -
methylacetic acid. 

Unsubstituted and substituted 2-tetralones of the following general formulae can 
be utilized in the above process: 

wherein R'. R'' and R1' are as defined above. 
1be substituted 2-retralones of formulae N and 0 can be prepared by treating the 

corresponding 1-tetralones with ·butylnitrite in ether and then esterifying the resulting 
2-oximino-1-tetraloncs with an acid anhydride, such as acetic anhydride., in an organic 
acid, such as acetic acid, to obtain the substituted 2-acetylimino-2.-tetralooes. The 
iCetYlimino substituents are ~uced to acetylamino substituents with hydrogen in the 
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presence of ,palladium. The keto groups are then reduced to hydroxy groups with 
sodium borohydride. The substituted 2-acety.lamino-1-hydroxytetralins are then treated 
with glacial acetic acid in the presence of concentrated acid t;> obtain the corresponding 
substituted 2-retralones of formuJae Nand 0 . 

The 3,4-dihydro-2-napbthylacetic acid derivatives of Formulae v.I, Vll'I and VIII S 
can be prepared from the «>rresponding 2-naphthylacetic acid derivavivcs or the esters 
theret:~f by rcfluxing the latter in an alkanol with two or more equivalents of an alkali 
meta'!, such as lithium, potassium or sodium. Preferahly the 2-naphthylacetic acid 
derivative starttin~ material is not substituted with hydroxy or conventional hydrolyz-
able ester, but rather, these groups ere introduced later by the means described herein. 10 

The addition of an all.)Tl substituent at the a-position {with respect to the acetic 
acid chain) to obtain the 2-naphthyl-a-all-ylacetic acid del'ivat4ves is optional, but when 
the addit·ion is required, it is carried out following the preparation of the 2-naphthyl­
acetic acid derivar-h·es or th:! 3,4-dihydro derivatives thercaf prepared as described 
above. The introduction of the a-alkyl substituents can be illustrated by the following 15 
reaction sequence: 

wherein R131 is alkyl, cycloalkyl, trifluoromethyl, viny.l, alkoxymethyl, fluoro, chloro, 
hydrolyzable esrer, ox-yerher, thioether, formyl, aJkoxy.::arbonyl, acetyl, cyano or aryl; 

Z is a cu!lon-cal"bon single bond or a carbon-carbon double bond; pro¥ided that 
when Z is a carbon·carbon double bond, R 1" ' is alkyl, cycloaU..-y1, ·trifluoromethyl, fluoro, 
chloro, oxyerher, tbioethcr or aryl. 

The 2-naphrhylacetic acid derivatives, the compounds of Formula P, can be esteri­
fied by convemional meuns, such as being allowed to react with an alkanol in the pre-
5ence of boron trifluoride, to afford the corres!):mcHng esters, the compounds of Formula 
Q. The compounds of Formula Q are treated with an alkali metal hydride such as 
sodiwn hydride or potassium hydr!de, in an etfter solvent, such as monog:lyme, and then 
with a molar excess of an alkyl haiide, such as methyl iodide, to afford tfte correspond­
ing 2-naphthyl .... ~alkylaceric acid ester der>Jvatives, the compounds of Foxmula R. The 
lattrcr arc hydrolyzed by refluxing in a basic solution to obtain the corresponding 2-
naphthyl .... ~-alky.lace~ic acid derivatives. 

The 6-ethynyl 2-naphthyl-cr-alkylacetir. acid derivatives are prepared from 6-vinyl 
2-naphthyl-rr-alkylacetic acid derivatives bj bromin.ating and debromina:ting the latter's 
vinyl group by the means described a1bove. Oxyet11er or alkoxymethyl 2-naphthyl ... a­
alkylacetic acid deriva1t•ives are hydrolyzed to obtain the hydroxy or hydroxymeuhyl 
derivatives respective-ly. Alkoxycarbonyl 2-naphthyl-a-alkylucetic acid · derivatives are. 
hydrolyzed to obtain the carboxy derivatives. 

2-Na,phrhylacetic acid derivatives subs~ituted at other positlions are .also employed 
in the above process. 

The .P:-alkyl substituents are similarly introduced into other 2-naphthylacetic acid 
derivatives ·substituted at posil!ions 1, 4, 7, 8 -and/or 6. Prior to the above 1PfOcess, 
hydroxy groups are etherified and carboxy groups are esterified to protect them from 
attack by reagents used ·in subsequent elaborations. Such protected groups can be re­
generated by hydrolysis after the process. 

The introduction of other substituents on the a-cailbon atom of the acetic acicf 
moiety is also op~ional, bur when carried out, 1s preferably done after the preparation 
of the 2-naphthylacetic acid derivatives and the esters thereof (including the 3,4-dihydro 
derivatives). 

The tt-difluoromethyl group can be introduced by treating the 2-naph.thylacetic 
acid ester derivatives with an alkali metal or alka:li metal hyd«'ide in a dialkyJ carbonate, 
such as diethyl carbonate to afford the corresponding a-alkoxycarbonyl derivatives. The 
latter is treated with ch·Jorodifluoromethane and an alkali metal alkoxide, such as potas­
sium t-butoxide, in an ether solvent, preferably 1,2-dimethoxyoxyethane to afford the 
corresponding a-alkoxycarbony1(]'-di.fiuoromethyl de!'ivarives, which are hydrolyzed by 
an aqueous basic mixture to ·fumis11 the corresponding 2-naphmyl-a-carboxy-a-difiuoro-
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methylace.tic acid derivatives. The deesterified product is decarboxylated by heating to 
between 30°C and 150°C, until the evoluation of carbon dioxide ceases to give the 
corresponding 2-naphthyl-a-difluoromethylacetic acid derivatives. 

By treating the aJbove 2-naphthyl-a...alkoxycarbonylacetic acid ester derivati~s 
with a molar equivalent of an alkali metal hyc:Wide in a hydrocarbon wlivent, then w1th 
an alkyl halide, the corresponding 2-n.aphclry;l-a-alkoxycarbonyl-a-alkylacetic acid ester 
derivatives are obtained. The 'latter are hydrolyzed with an aqueous basic mixture and 
decarboxylated by heating to .a temperature between 25° to 180°C to furnish the 
corresponding 2-naphthyl-a-al:kylacetic acid derivatives. This is an alternative method 
of introducing the -a-alkyl substituent. 

The a-fluoro group is introduced by treating the 2-naphthylacetic acid ester deriv­
atives with twO or more equivalents of an alkyJ formate, such as ethyl:formate, and 
three or more equivalents of an alkali metal or alkali metal hydiiide in a hydrocaroon 
solvent to afford the corresponding a,-a-hydroxylnethylene derivatives which are treated 
with an equivalent of an alkali metal hydride and one equirvaJent df perchloryl fluoride 
to afford the corresponding a-fluoro-a~formyl derivat:ives. The latter are oX!idized by 
conventional means, such as with chromium trioxide in glaoial acetic acid or 8N sul­
phuric acid, to furnish the corresponding a-fluoro-a-carboxy deiiivat'ives which are de­
carboxylated by heating to temperatures of il00°C or more to afford the corresponding 
2-na~phrhyl·•tr-fluoroacetic acid ester de11ivatives. The corresponding a-ehloro derivatives 
are prepared by utilizing chlorine 1in place of perchloryl fluoride in the above process. 

The a,.a-difluoromethylene group can ·be introduced by refluxing 2-naphthyl-a­
chloroacetic acid ester derivatives with .an alkaLi metal hydroxide in an alkanol to afford 
the corresponding 2-naphrhyl-a-hydroxyacetic aoid derivadve. The carboxy groups of 
the latter are re-esterified by conventional methoos and the resulting esters are then 
oxidized by conventional means, such as described above, to obtain t!he corresponding 
a-oxo derivatives, which upon being refluxed with a molar equivalent of d~fluoro­
methylidene triphenylphosphorane in a hydrocarbon solvent, affords the corresponding 
2-naphthyl-a,,a-difluoromerhyleneacetic acid ester derivatives. The corresponding a,-a­
fluorochloromethylene derivatJives are prepared by using chlorofluoromethylidene tri­
phenylphosphorane in place of difluoromethylidene triphenylphosphorane ~in the above 
process. The difluoromethylidene triphenylphosphorane is prepared by refluxing sodium 
chlorodifluoroacetate with triphenylphosphine in dimerhylformamide. Similarly, tri­
phenyl chlorofluoromethylidene phosphorane is prepared by employing sodiwn dichloro­
fluoroacetate. 

The a,-a-chloromethylene ,group can be introduced by treating 2-naphmyl-a,a­
hydroxymethy,leneacetic acid ester derivati'Ves with phosphorus pentachlomde in a 
hydrocarbon solvent. 

The a,a-fiuoromethylene group can also be introduced by tosylating 2-naphthyl­
a,a..~hvdroxymethyleneacetic acid ester derivatives with p~roluenesulphonyl chloride in 
a hydrocarbon solvent and then treating the resulting tosylate with an alkali metal 
fluoride, such as sodium fluoride. By Ullilizing an alka:li metal chlornde in the above 
process, the corresponding a,a-chloromethylene derivatives are furnished. 

The a,a-methylene grourp is introdoced by treating the 2-naphtlhyl acet:ic acid ester 
derivatlives with !formaldehyde or ,paraformaldehyde and an alkali meta'! al!koxide, soch 
as sodium methoxide in dimethylsulphoxide. 

The a,a-ethylene group is introduced by refluxing the '2-naphthyl-a,a-methylene­
~cetic acid ester denivatives with diiodometh.ane in the presence of zdnc-copper couple 
tn an et'her solvent. 

In tihe preferred embodiment of this invention the hydroxy, hydroxymethyl, con­
ventional hydrolyzable ester, a!koxymethyloxy, alkylthiomethyloxy, tetrahydrofuran-2'­
y,loxy, tetrahydropyran-2' -yloxy, 4' -alkoxytetrahydropyran-4' -yloxy, alkoxymethylthio 
and alkylthiomethylthio are introduced after the introduction of substituents at the a­
positJion of the 2-na)'Jhthyl acel'ic acid derivatives. 

Those c~pounds containing a trifluoromethyl group are preferably .prepared from 
the correspondmg methyl substituted 2-naipihthylacetic acid ester derivatives by treating 
the latter with chlorine and ,phosphorus trichloride in the presence of light to afford 
th; cot;esp_onding trichloromethvl derivatives, which, when refluxed with antimon~ 
tr1fluonde 1n a hydrocarbon solvent, furnish the corresponding trifluoromethv.l sub­
stitut~ 2-~aphthyla:etic acid ester deriv~myes. In a preferred embodiment of the pre­
sent mvent1on the ti'Ifluoromethyl group ts mtroduced on the 2-na¢1thvlacetlic acid de­
riv~tiv~s starting material prior to the preparation of the correspond~ng 3,4-dihydro 
denvauves by t!he above described processes. 

Those compounds containing difluoromethoxy groups are preferably prepared 
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from the corresponding alkoxy substituted 2-naphthylacetic acid ester deriva:1lives by 
refluxing the latter with 48/'o hydrobromic add in acetic to furnish the free hydroxy 
derivatives which, upon treatment with chlorodifiuoromethane and an alkali metal 
hydroxide in aqueous dioxane or tetrahydrofuran, affords the corresponding difiuoro-
methoxy substituted 2-naphthylacetic add derivatives. 5 

By ud1iz;ing alkylthio 2-naphthylacetic acid ester derivatives in the above process, 
the corresponding difiuoromethylthio derivatives are obtained. 

The hydroxy groups are erllerified by conrvenvional methods, rfor exa:mp[e, by treat­
mem with an alkali metal hydride and then with an alkylhalide, preferably an alkyl-
bromide or iodide; or by treatment with a diazoalkane or an alkanol in the pTesence of 10 
borontrifiuoride in an ether solvent. 

The aikoxymethyloxy groups are introduced by treating the hydroxy substituted 
2-naphthyla:cetic acid derivat1ves with an alkoxychloromethane in dimethylformamide 
to afford the corresponding alkoxymethyloxy substituted 2-naphthylacetic acid deriva-
tives. The alkylthiomethy:loxy substituted 2-naphthylacetJic acid derivatives are pre- 15 
pared by utilizing an alkylthiochloromethane in the a;bove process. 

The alkoxymerhylthio substituted 2-naphthylacetJic acid derivatives can be pre­
pared by refiuxing mercapto sUJbst1ruted 2-naphthylacetic acid derivatives with an 
a&oxychloromethane in dimethylformamide. The alky;lthiometJhylthio substituted de-
rivatives are prepared by using an alkylthiochloromethane in place of alkoxychloro- 20 
methane in the above process. 

The compounds containing tetrahydrofuran~2' -yloxy, tetrahydropyran-2' ~yloxy, 
or 4'-alkoxytetrahydropyran-4'-yloxy groups are preferably prepared from :the corres­
ponding hydroxy 2-naphthylacetic acid ester derivative by treatment with dihydrofuran, 
dihydropyran, or 4' -alkoxy dihydropyran, such as 4' -methoxy dihydropyran, in the 25 
presence of an aaid catalyst. 

The 4-alkoxy-2,6-dihydropyrans are prepared by treating 4-oxotetrahydropyran 
with an alkanol in the presence of an add catalyst, and ,then pyrolyzing the resulting 
4,4-dialkoxy tetrahydropyran in the presence of aoid .to afford the corresponding 4-
alkoxy~2,6-dihydrorpyran. 30 

The compound's containing hydroxy ester groups are prepared from the hydroxy 
derivatives by conventional esterification means, such as by heating with an add 
anhydride. 

The foregoing general !Procedures are useful for the preparation of 1lhe other 
napht:hylacetic acid derivatives hereof. 35 

Upon their preparation, the na,phthylacetic acid derivatives can be converted to 
the corresponding amides, esters, and acid addit!ion salts thereoif via methods known 
per se as described above. 

The following examples illustrate the manner by which this invention can ibe prac-
tised and are not intended as limitations upon the overall scope hereof, but rather as 40 
illustrations of the present invention. 

PREPARATION 1 
Part A 

A mixture of 12.2 g. Qf o-methoxytoluene, 20 g. of succhJ:ic anhydride, 27 g. of 
aluminium chloride, and 250 mi. of carbon disulphide is stirred for four hours; the mix- 45 
ture is poured into 500 g. of ice, and the products are ·isolated by extraction with ben-
zene. The product, a mixture of 2 - methoxy - 4 - (3' M carboxy • 1' - oxopropyl) -
toluene and 2 - me.thoxy- 5 ~ {3' -carboxy~ 1' - oxypropyl) ~toluene is reduced with 
sodium borohydiJide, reduced with hydrogen in the presence m ,palladium charcoal 
catalyst, cyclicized by treatment with concentrated sulphuric add according to ,the pro- 50 
cedure described hereinafter in Pan A of Example 3 to afford the mixed product 6 -
methyl - 7 - methoxy - I - tetralone and 7 - methyl - 6 - methoxy - 1 ~ tetralone. The 
products are separated by distillation and ddentified by nuclear magnetlic resonance. 

PartE 
Ten grams of me above mixed produdts are reduced iby treatment with 6 g. of 55 

sodium borohydride in ethanol at 25°C for six hours. The mixture is acidified with 
aqueous illN hydrochloric acid and the products 6 ~ methyl - 7 ~ methoxy - 1 - hydroxy-
1~2,3,4 - tetrahydronaphthalene and 6 - methoxy- 7 -methyl ~ 1 -hydroxy •. 1,2,3,4 -
tetrahydronaphthalene are isolated by benzene extraction. The products are reduced, 
and dehydrogenated according to the procedures described in Part B of Example 3 60 
to give 2 - methyl - 3 - methoxynaphthalene. 
. Similarly, 5 - ethoxy - 7 - chloro - 1 - tetralone and 5 - chloro - 7 - ethoxy -
. - tetralone are prepared from 1 - chloro - 3 - ethoxybenzene . .By means of the process 
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described in Part B. 1 - ethoxy - 3 - chlorona:phthalene and 1 - chloro - 3 - ethoxy­
na,phthalene are prepared from the corresponding .1-tetralones. The products are separ­
ated by distillation and <identified by nuclear magnetic resonance. 

PurtC 
A mixture of 21 g. of 5 - ethoxy - 7 - chloro - tetralin (prepared from 5 - ethoxy -

7 - chloro - tetralone by reducing, and dehydrogenatling the latter by the means des­
cribed in Pan B above), 30 g, of chromium trioxide and 500 ml. of glacial acetic acid 
is stirred for 24 hours at room temperature. The mixture is diluted with 500 ml. of 
aqueous ice-cold 10% sodium bisulphite, neutralized by the addition of aqueous 15/o 
sodium hydroxide, and extracted with methylene chloride. The extracts are combined, 
washed with water, dried and evaporated to yield a mix:ture of 6- dhloro- 8 - ethoxy-
1 - tetralone and 5 - ethoxy - 7 - chloro - 1 - tetra:k>ne. The products are separated 
by distillation under reduced pressure. 

Likewise, 'by means of the above process, 7 - .fiuoro - 1 - tetralone is prepared from 
fiuorobenzene, and /3 - fluoronaphthalene .is prepared from 7 - fiuoro - 11 - tetralone 
by means of the process described in Part B. 

Similarly, 7 - methoxy - 1 - tetraJone, 7 - isopropyl - 1 - tetralone, 7 - methyl­
thio - 1 - ;retralone, 6 - chloro - 7 - methylthio - 1 - tetralone, 6- fluoro - 7 - methyl -
1 - tetralone, 6 - methoxy - 7 - fluoro - r1 - tetralone, 6,8 - dimethyl - lr - tetralone, 6 -
methylmio - 8 - cyclo,propyl - 1 - .tetralone, 6 - methyl - 8 - isopropyl - 1 - tetralone, 
2 - methylthio- 3 - chloronaphthalene, 2- methyl- 3 - fluoronaphthalene, 2- fluoro-
3 - methoxynaphthalene, 1,3 -dimethylnaphthalene, 1 - methylthio - 3 - cyclopropyl­
naphthalene, and 1 - isopropyl - 3 - methylnaphthalene are prepared from substituted 
benzene derivatives by the above processes. 

MLEPA.RA TIOiN ~ 
PurtA 

A miXiture of 15.5 g. of 2-vrinylnaphthalene, 23 g. of diliodomethane, 19.6 g. of 
zinc-copper couple (comprising 19.5 g. of zinc and 0.11 g. of copper) and 500 ml. of 
diethyl ecller is refluxed for eight hours; ·the cooled mixture is ·then filtered, washed 
with dilute hydrochloric acid, washed Wli't'h water to neutraLity, dried and evaporated 
to yield 2-cyclopropylnaphthalene. 
PartB 

To a mixture Olf 23.1 g. of 2-naphthyl magnesium bromide and 250 mi. of diethyl 
ether, 7 g. of cyclobutanone are slowly added. After the addition, the mixture is refluxed 
for one hour, cooled, acidified with aqueous hydrochlomc aoid and filtered. The product 
1s isolated by methylene C!hloride enraotion to furni·sh 2 - ~l' - hydroxycyclobutyl) -
naphthalene. The product is hydrogenated in 200 ml. of ethanol with a molar equiva .. 
Ient of hydrogen in the presence of 50 g. of "Raney" nickel; the reaction mixture is 
filtered after clle hydrogenallion and evaporated to furnish 2-cyclobutylnll!phthalene. 
PartC 

To a mixture of 15.5 g. of 2-vinylnaphthalene and 300 ml. of chloroform, a 5% 
bromine chloroform solution is added at - :10°C until the bromine colour persists. 
The mixture is then added to 200 ml. of ammonia contadning 1'5 g. of sodium amide. 
The mixture is allowed Ito evaporate; the re&idue is extracted with diet:hyl ether. The 
eX'tracts are combined, washed to neutrality with water, dried, and evaporated to yield 
2-ethynylna,phthalene. 

PREPARA11ION3 
A mixture of 14.6 g. Olf 2-1etralone, 20 g. of p-fiuorophenyl magnesium bromide, 

and 200 ml. of diethyl ether ris stirred for four hours and then refluxed for one hour. 
The mix:ture irs acidified with the addition of 200 mi. of lN hydrochloric acid, filtered, 
and extracted with diethyl ether. The ex:tracts are comlbined, washed with water to 
neutrality, filtered, dried and evaporated. The residue, contruining 2-p-fluorophenyl-
3,4-dihydronaphthalene is mixed with 25 g. of 5% palladium-on-charcoal catalyst; .the 
resulting mixture is heated .to 200°C for six hours, cooled, diluted with 250 mi. of 
chloroform, filtered, and evaporated to give 2-p-fluorophenylnaphthalene. 

Stimilarly, 2-p-chlorophenylnaphthalene and 2-p-tolylnaphthalene are prepared by 
using p-chloro,phenyl magnesium bromide and p-tolyl magnesium bromide respectively 
in place of p-fluorophenyl magnesium bromide in the albove process. 

iExAMPLE 11 
To a mixture of 1.6 g. of .B·methoxynaphthalene, 1.6 g. of acetyl chloride, and 20 

ml. of nitrobenzene, 4.0 g. of aluminhnn chloride are slowly added. The resulting mix­
ture is stirred for 48 hours at 25°C; then it is washed with water untJiJ. free of chloride. 
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The mixture is dried over sodium sulphate and evaporated under reduced pressure. 
The residue, 2-acetyl-6-methoxynaphthalene, Js refiuxed in 2 ml. o£ morpholine con­
taining one.Jhal£ gram of sulphur for two hours; the reaction mixture is then filtered 
and evaporated. The resulting thio amide derivative is extracted with diethyl ether; the 
extracts are combined and .evaporated. The residue is refiuxed in ,10 ml. of concentrated 5 
hydrochloric aoid for two hours, cooled to 25°C, and made alkaline with aqueous 
sodium hydroxide. The mixture is then extracted with ether and the extracts discarded. 
The aqueous layer is acidified and the precipitated 6-methoxy-2-naphthy:lacetic acid 
filtered. 

Similarly, 2 - naphthylacetic aoid, 6 - chloro - 2 - naphthylacetic acid, 6 - fl.uoro - 10 
2 - na,phthylacetic acid, 6 - ethoxy - 2 - naphthylacetic ac1d, 6 - ethylthio - 2 - naph­
thylacetic acid, 6 - methylthio - 2 - naphthylacetic acid, 6 - methyl - 2 - naphthylacetic 
acid, 6 - ethyl - 2 - naphthylacetic acid, 6 - isopropyl - 2 - naphthylacetic acid, 6 -
cyclopropyl - 2 - naphthylacetic acid, 6 - cyclohexyl - 2 - naphthylacetic acid, 6 -
hydroxy - 2 - naphthylacetic acid, 6 - vinyl - 2 - naphthylacetic acid, 6 - ethynyl - 2 - 15 
naphvhylacetic acid, 6 - formyl - 2 - naphthylacetic acid, 6 - carboxy - 2 - naphthyl-
acetic aaid, 6 - methoxycarbonyl - 2 - naphthy:lacetic acid, 6 - acetyl - 2 - naphthyl-
acetic acid, :6 - cyano - 2 - na[phthylacetic acid, 6 - phenyl - 2 - naphthylacetic acid:, 
6 - p - chlorophenyl - 2 - naphthylacetic acid, 6 - methyl - 8 - :lluoro - 2 - naphthyl-
acetic acid, 6 - methyl - 8 - methoxy - 2 - naphrhylacetic acid, 6 - chloro - 8 - methyl- 20 
2 - n~phthylacetic acid, 6,7 - dichloro - 2 - na:phthylacetic aold, 6 - fl.uoro - 7 - meth-
oxy - 2 - naphthyJaceric acid, 6 - methoxy - 7 - fluoro - 2 - naphthylacetic acid, 6, 7 -
dimethyl - 2 - naphthylacetic acid, 6,8 - dimethoxy - 2 - n!~iphthylacetic acid, 6 -
methyl - 8 - fiuoro - 2 - naphthylacetic acid, 6 - chloro - 8 - methyl - 2 - naphthyl-
acetic acid, 6 - methyl- 8 .- chloro - 2- naphthylacetic acid are. prepared from 25 
their respective corresponding naphthalene starting materials. 

ExAMPLE 2 
Part A 

A mixture o£ 18 g. of 6 - methoxy - 1 - tetralone, 60 g. of diethyl carlbonate, 2.5 g . 
.of sodium hydride, and 200 ml. of toluene is heated to 60°C for five hours. The mix­
ture is cooled, acidified by the addition of 200 ml. of lN hydrochlonic acid, and then 
extracted with three 75 ml. portions of benzene. The extracts are combined, washed 
with water to neutrality, and dried over sodium sulphate. The mixture, containing 6 -
methoxy - 2 - ethoxycarbonyl - !1 - tetralone, is treated with 2.5 g. of sodium hydride 
at room temperature with stirring. Twenty grams of ethyl a-bromoaceta:te are then 
added and the mixture is allowed to stand for 112 hours at room temperature. The mix­
ture is added to 500 ml. o£ water and extracted with methylene chloride. The extracts 
are combined, washed wit'h water to neutrality, dried over sodium sulphate, and evap­
orated. The residue, contruining 6 - methoxy - 2 - ethoxycarbonyl - 2 - ( ethoxycar­
bonylmethyl) - 1 - tetralone, is refiuxed in 200 ml. oif 6N hydrochlork add for 24 hours 
and then the reflux mixture is evaporated. The reaidue, containing 6 - methoxy - 2 -
( ca:r!boxymethyl) - 1 - tetralone, is reduced by treating it with 200 ml. olf ethanol con­
taining 8 g. of sodium borohydride. After one hour, the mixture is acidified with the 
addition of 100 mi. of 3N. hydrochloric acid, and the resulting mixture is extracted with 
several portions of methylene chloride. The extracts are combined, washed wJth water 
to neutrality, dried over sodium sulphate, and evaporated. The residue, containing 6 -
methoxy - 1 - hydroxy - 1,2,3,4 - •tetrahydro - 2 - naphthylacetic acid, is reduced by 
hydrogenating with one equivalent of hydrogen in acetic acid containing 300 mg of 5%, 
palladium-on-barium sulphate. The hydrogenation mixture ,is filtered and evaporated. 
The residue, containing 6 - methoxy- 1,2,3,4 - tetra:hydro- 2- nap!h.thylaceti:c acid, is 
dissolrved ,in 200 ml. of diethyl ether and the mixture is then added to a 100 mi. solution 
of diethy:l ether conta>ining 4 g. of diazomethane. The mixture is then evaporated to 
dryness. The esterified residue is dehydrogenated by adding it to ,1 g of 10% pallad­
ium-on-charcoal and heating the resulting mixture for six hours at 200°C. The cooled 
mi:li!ture is diluted with 200 ml. of chloroform, :filtered, and evaporated to afford methyl 
6-methoxy-2-naphthylacetate. 

Similarly, methyl 6 - methyl - 2 - naphthylacetate, methy:l - 6 - methylt'hio - 2 -
nruphthylacetate, and methyl 6 - chloro - 2 - naphthylacetate are prepared from 6 -
methyl - }, - <tetralone, 6 - methylthio - 1 - tetralone and 6 - chloro - 'l - tetr.a:lone 
respectively, by means of the above process. ' 

By means of the above process, methyl 7 - methyl - 2 - naphthylacetate methyl 
7 - ethyl - 2 - naphthylacetate, methyl 7 - isopropyl - 2 - naphthylacetate, m;thyl 7 -
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fiuoro - 2 - napbthylacetate, methyl 7 - chloro - 2 - naphthylacetate, methyl 7 - methyl­
thio - 2 - napbt!hylacetate, methyl 7 - methoxy - 2 - naphthylacetate, and methyl 7 -
propoxy - 2 - naphthylacetate are prepared from 7 - methyl - 1 - tetralone, 7 - ethyl 
1 - tetralone, 7 - isopropyl - 1 - 'l:etralone, 7 - fiooro - 1 - .tetrra:lone, 7 - chloro - 1 -
tetralone, 7 - methoxy - 1 - tetralone, 7 - methylthio - 1 - tetralone, and 7 - hydroxy - 5 
1 - tetralone, respectively. 

PartB 
A solution of 4.2 g. of diazomet'hane and 75 ml. of diethyl ether is added to a 

mixture of 23 .. 6 g. of 6- methoxy - 1 - hydroxy- 1,2,3,4 - tetrahydro - 2 - naphthyl-
acetic add and 1150 ml. of diethyl ether. The reactlion mixture is stirred until colourless; ·10 
then it is evaporated. The residue, containing methyl 6 - methoxy - l - hydroxy -
1,2,3,4 - tetrahydro - 2 - naphthylacetate is etherified iby treatment with 240 mg. of 
sodium hydride in 25 ml. of methanol followed by the addition of 2.4 g. of methyl 
iodide. The product, methyl 11,6 - dime'l:hoxy - 1,2,3,4 - tetrahydro - 2 - naphthyl-
acetate, is dehydrogenated by heating it with 2 g. of 10% palladium-on-charcoal cata- 15 
lyst; the resul'l:ing mixture is heated to 210°C for 112 hours. The cooled mixture [s then 
diluted with 150 ml. of methylene chloride, filtered, and evaporated to yield methyt 
11,6 - dimethoxy - 2 - naphthylacetate. The product is refiuxed in a mixture of 150 ml. 
glacial acetic acid and 150 ml. of 48% hydrobromic acid for ten minutes. The product 
is extracted with methylene chloride. The extracts are c001bined, washed with water 20 
to neutrality, dried over sodiwn sulphate, filtered and evaporated to yield a minure of 
methyl 1 - hydroxy - 6 - methoxy - 2 - naphthylacetate and met!hyl 1 - methoxy - 6 -
hydroxy - 2 - naphthylacetate. The compounds are separated by distillatlion under 
reduced pressure and identified by nuclear magnetic spectroscopy. 

Similarly, methyl 1 - hydroxy - 2 - naphthylacetate, methyl 6 - fluoro - 1 - 25 
hydroxy - 2 - naphthylacetate, methyl 6 - chloro - 1 - hydroxy - 2 - naphthylacetate, 
methyl 6 - methyl - l - hydroxy - 2 - naphthylacetate, methyl - 6 - cyclopropyl - 1 -
hydroxy - 2 - naphthylacetate, methyl 11,6 - dihydroxy - 2 - naphthylacetarre, methyl 
6 - methylthio ~ 1 - hydroxy - 2 - naphthylacetate, and methyl 6 - ethyl - l - hydroxy -
2 - naphthylacetate are prepared from the corresponding unsubstiruted and 6-substitu- 30 -. 
ted :L ~ hydroxy - :1,2,3,4 - tetrahydro - 2- naphthylacetic acid by means of the above 
process. 

Parte 
To a mixture of 10 g. of 1boron trifluoride and 1100 g. of methanol, 23 g. of 6 -

methoxy - 2 - (carboxymethylene) ~ 1 - tetralone are added. The reacoion mixture is 35 
stirred for one hour and then evaporated to dryness. The residue, containing 6 - meth-
oxy - 2 - (methoxycarbonylmethylene) - 1 - tetralone, is convened to the enol ether by 
treating with a mixture of 1J1 g. of trimethyl onhoformate, 0.2 g. of p-toluenesulphonic 
acid and 200 ml. of benzene. The reaction mixture is allowed to stand for 24 hours; 
then rlt is washed with water to neutraLity, dried over sodium sulphate, filtered, and 40 
evaporated. The residue, containing methyl 1,6 - dimethoxy - 3,4 - dihydro ~ 2 -
naphthylacetate, is refiuxed in a mixture of 45 .g. of 2,3 - dichloro - 5}6 - dicyano -
1,4 - benzoquinone and 200 rnl. of xylene lfor six hours; the mixture is then filtered 
and evaporated to dryness. The residue is taken up in 200 ml. of .acetone; this mixtw:e 
is chroma'l:ographed on alwnina and evaporated to yield methyl 1,6-dimethoxy-2-naph- 45 
thylacetate. 

Similarly, methyl 1 - methoxy - 6 - methyl - 2 - naphthylacetate, methyl '1 - -
methoxy - 6 - ethyl - 2 - naphthylacetate, methyl 1, - methoxy - 6 - fluoro - 2 - naph­
'l:hylacetate, methyl 11 - methoxy - 2 - naphthylacetate, methyl 1 - methoxy - 6 - iso-
propyl - 2 - naphthylacetate, and methyl·l - methoxy - 6- methylthio- 2- naphthyl- -50 
acetate are prepared from the corresponding unsubstituted and 6 - substituted 2 -
(cavboxymethylene) - 1 - tetralones by means of the above process. 

·By substituting other trialkyl onhoformates for tnimethyl orthoformate in the 
above process, the corresponding 11 - al.koxy - 6 - subsnituted - 2 - naphthylacet:ic acid 
esters are prepared. By employing triethyl orthoformate in the above process, methyl 55 
1 - ethoxy - 6 - methoxy - 2 - napbthylacetate is furnished. 

PartD 
To a mixture of 12 g. of methyl magnesium bromide and 200 rnl. of diethyl ether, 

25 g. of 6 - methoxy - 2 - (methoxycarbonylmethyl) - :t - tetralone are added. The 
alkylating mixture is refluxed for one hour after it has been allowed to stand for one 60 
hour; the mixture is made acidic to litmus iby the addi'l:ion of '1N methanolic HCI, 
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filtered, and evaporated. The residue, containing methyl 1 - methyl - 6 - methoxy -
3,4 - dihydro - 2 - naphthylacetate, is added to 1 g. of lrO% palladium-on-charcoal 
and the resulting mixture ,js heated to 180°C for six hours. The mixture is cooled, dilu­
ted with 200 mi. of chloroform, filtered, and evaporated to yield methyl il - methyl -
6 - methoxy - 2 - naphthylacetate. 5 

Similarly, methyl 1 - methyl - 2 - naphthylacetate, methyl I - methyl - 6 - chloro -
2 - naphthylacetate, methyl 1l - methyl - 6 - fluoro - 2 - naphthylacetate, methyl 1,6 -
dimethyl - 2 - narphthylacetate, methy11 - methyl- 6 - methylthio- 2 - naphthylacetate, 
and methyl :1 - methyl - 6 - ethoxy - 2 - naphthylacetate are prepared from the corres-
ponding unsubstituted and 6. - substituted 2 - methoxycarbonyhnethyl - 1 - tetra- 10 
!ones by means of the above process. 

By employing ethyl magnesium bromide, isopropyl magnesium ibromide, and 
hexyl magnesium bromide with 2 - (methoxycarbonylmethyl) - 1 - tetralone in the 
above process, the following are prepared: methyl 1 - ethyl - 2 - naphthylacetate, 
me<thyll - isopropyl- 2 - naphthylacetate, and methyl1 - hexyl- 2- naphthylacetate. 15 
PartE 

To a mixture of 25 g. of 6 - methoxy - 2 - '(methoxycarbonylmethyl) - 1 - tetra­
lone and 150 mi. of benzene, 2!1 g. of phosphorus pentachloride are slowly added. Mter 
the addition, the chlorination mixture is allowed to stand for an additional five hours; 
then it is added to 50(} g. of ice and extracted with xylene. The extracts, containing 20 
methyl 1 - chloro - 6 - methoxy - 3,4 - dihydro - 2 - na1phthylacetate, are combined; 
washed with water to neutrality and dried over sodium sulphate; then 23 g. of 2,3 -
dichloro - 5,6 ~ dicyano - ,1,.4 - benzoquinone are added and the resulting mixture is 
refiuxed for five hours. The dehydrogenat:ion mixture is cooled, filtered, and evaporated. 
The residue is taken up in acetone and chromatographed on alumina and evaporated 25 
to yield methyl 1 - chloro - 6 - methoxy - 2 - na;phthylacetate. 

Similarly, methyl ·1 - chloro - 2 - naphthylacetate, methyl 1 - chloro - 6 - methyl -
2 - naphthylacetate, methy11 - chloro - 6 - isopropyl - 2 - naphthylacetate, methyl 1-
chloro - 6 - hydroxy - 2 - naphthylacetate, methyl 1 - chloro - 6 - fiuoro - 2 - naph-
thylacetate, methyl 1,6 - dichloro - 2 - naphthylacetate, me'd1yl 1 - chloro - 6 - ethyl- 30 
thio - 2 - naphthylacetate, and methyl 1 - chloro - 6 - methylthio - 2 - naphthylacetate 
are prepared from the corresponding unsubstituted or 6-substituted 2 (methoxy­
carbonylmethyl) - 1 - tetralone by means of the above process. 
Part F 

A mixture of 25 g. of methyltl,6- dimethoxy - 2 - naphthylacetate 50 g. of 48°/, 35 
aqueous hydrobromic acid and 50 ml. of glacia:l acetic acid are refluxed for two hours. 
The mixture is cooled, neutralized with the cautious addition of aqueous 5% sodium 
carbonate, and extracted with methylene chloride. The extracts are combined, washed 
with water, dried over sodium sulphate, and evaporated to dryness. The residue, con-
taining methyl 1,6 - dihydroxy - 2 - naphthylacetate is thioetherified by adding it to a 40 
mixture of 50 g. of merhylmercaptan and il mi. of concentrated sulphuvic acid; the mix-
ture is heated to 180°C under pressure for 12 hours. The mixture is cooled, diluted with 
150 ml. of benzene, washed with water to neutrality, dried over sodium sn:1phate, and 
evaporated. The residue is refluxed in 200 ml. of methanol conta1ining ;10 g. of sodium 
methoxide for one hour; the product is extracted with methylene chloride. The extracts 45 
are combined, washed, dried and evaporated to give 1,6-dimethylthio-2-naphthylacetic 
~cid. 

Similarly, 1-rnethylthio-2-naphthylacetic acid, 1-methyhhio-6-methyl-2-naphthyl­
acetic acid, 1 - methylthio ,. 6 - fiuoro - 2 - naphthylacetic acid, and ·1 - methylthio -
(. - chloro - 2 - naphthylacetic acid are prepared from the corresponding unsubstituted 50 
and 6-substituted methyl 1 - methoxy - 2 - naphthylacetates by means of the above 
process . 

By utilizing ethylmercaptan, is£',propylmercaptan or pentylmercaptan with methyl 
1 - hydroxy - 2 - naphthylacetate in the above process, the following are prepared: 1--
ethylthio - 2 - na:phthylacetic add, 1 - lsopropylthio - 2 - naphthy:lacetic acid, or 1- 55 
pentylthio - 2 - naphthylacetic acid. 

By treating 25 g. of methyl 6 - methoxy - 1 - hydroxy - 2 - napht'hylacetate with 
10 mi. of methylmercaptan as described above for the 1,6-dihydroxy compound, 6 -
methoxy - 1 - methylthio - 2 - naphthylacetic acid is obtained. 
~rlG 00 

A mixture of 25 g. of methyl 6 - methoxy - 1 - hydroxy - 1,2,3,4 - tetrahydro -
2 - naphthylacetate, 38 g. of '1 - diethylamino- 1,1,2- trifluoro- 2- chloroethane and 
150 mi. of methylene chloride are allowed to stand for 24 hours. The fluorination 
reaction mixture is added to 250 mi. of water containing f12 g. of hydrogen chloride; 
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the resulting mixture is separated and the methylene chloride phase is washed with 
water, drled over sodium sulphate, and evaporated to yield methyl 6 - methoxy - 1 -
fluoro - 1,2,3,4 - tetrabydro - 2 - naphthylacetate and methyl 6 - methoxy - 1,2 -
dihydro - 2 - naphthylacetate. The mixture is separ~ted on a~umi~a eluting with _ace­
tone: diethyl ether (1: 4) and the separated fracttons are ~denttfied by ultravtolet 
spectroscopy. The fraction containing methyl 6 - methoxy - 1 - fiuoro - ,1,2,3,4 -
terrahydro - 2 - naphthylacetate is evaporated and the residue is refiuxed with. 23 g. of 
2,3 - dichloro - 5,6 - dicyano - r1,4 - benzoquinone and 500 ml .. of xyle?e for. s1x hours. 
The cooled mixture is filtered and chromatographed on alumma elut:mg w1th chloro­
form. The fractJion containing the product is evaporated to yield methyl 6 - methoxy -
1 - fluoro - 2 - naphthylacetati!. 

Si..'nilar:ly, methyl 1,6 - difluoro - 2 - naphthylacetate, methyl 1 - fluoro - 6 -
chloro - 2 - naphthylacetate, methyl 1 - fluoro - 6 - methyl - 2 - naphthylacetate, 
met.iyl 1 - fluoro - 6 - ethyl - 2 - naphthylacetate, methyl J - fluoro - 2 - naphthyl­
acetate, and methyl 11 - fiuoro - 6 - methylthio - 2 - naphthylacetate are prepared from 
the corresponding unsubstituted and 6-substituted methyl 1 - hydroxy - 1,2,3,4 -
tetrahydro - 2 - naphthylacetates. 

PartH 
A mixture of 25 g. of methyl '1,6 - d:imethoxy - 2 - naphthylacetates, 15 g of 

sodium carbonate, 200 ml. of methanol, and 25 ml. of water are allowed to stand for 
24 hours. The reaction mixture is then acidified with 200 mi. of 2N hydrochlo11ic acid 
and extracte;:l with methylene chloride. The extracts are combined, washed with water, 
dried over sodium sulphate, and evaporated to yield 1,6-dimethoxy-2-naphthylaceric 
acid. 

Likewise, the methyl 2-naphthy!acetates prepared in the preceding parts are hydro­
lyzed to the corresponding 2-nlliphthylacetic acid. 

ExAMPLE 3 
Part A 

To a mixture of 11 g. of chlorobenzene, 26 g. of aluminium chloride and 250 ml. 
of carbon disulphide are added 22 g. of dimethyl 3-chlorocarbonyl glutarate. The re­
sulting mixture is poured into 500 ml. of ice water after it has been allowed to stand 
for two hours. The aqueous mixture is extracted with methylene chloride; the extracts 
are comJined, washed to neutrality with water, dried over sodium suLphate, and evap­
orated to give dimethyl 3-(p-chlorobenzoyl)g~lutarate. rrhe latter compound is reduced 
and dehydroxylated by means of the procedures described in Part A of Example 2 to 
furnish dimethyl 3 - (p - chlorobenzyl) - glutarate. The glutarate derivative and 200 ml. 
of concentrated hydrochloric acid ,js refluxed for three hours, and then d'iluted with 500 
mi. of water and the product extracted with ether. The residue, containing 3 - (p­
chlorobenzyl) - glutaric acid, is taken up in 100 ml. of concentrated sulphuric acid 
and allowed to stand for one hour at room temperature; the reaction mixture is then 
diluted with a kilogram of ice and extracted with methylene chloride. The extracts are 
..:ombined, washed with water, dried over sodium sulphate, and evaporated to yield 7 -
chloro - 3 - (carboxymethyl) - 'l - tetralone. The latter is esterified by adding it to a 
mixture of 10 g. of boron trifluoride etherate and :150 ml. of methanol. The resulting 
mixture is evaporated after being allowed to stand for four hours to furnish 7 - chloro -
3 - (methoxycarbonylmethyl) - '1 - tetralone. 

Similarly, 3 - (methoxycarbonylmethyl) - 11 - tetralone, 7 - methyl - 3 - (methoxy­
carbonylmethyl) - 1 - tetralone, 7 - ethyl - 3 - (methoxycarbonylmethyl) - 1 - tetralone, 
7 - cyclopropyl - 3 - (methoxycarbonylmethyl) - 1 - tetralone, 7 - isopropyl - 3 - (meth­
oxycarbonylmethyl) - 11 - tetralone, 7 - methylthio - 3 - (methoxycarbonylmethyl) - 1 -
tetralone, 7 - fluoro - 3 - (methoxycarbonylmethyl) - 1 - tetralone, 7 - methoxy - 3 -
(methoxycai1bonylmethyl) - 1 - tetralone, 7 - ethoxy - 3 - (methoxycarbonylmethyl) -
1 - tetralone, and 7 - ethylthio - 3 - (methoxycarbonylmethyl) - 1 - tetralone are pre­
pared from benzene, methylbenzene, ethylbenzene, cyclopropylbenzene, isopropy.lben­
zene, methylthiobenzene, fluorobenzene, methoxybenzene, ethoxybenzene and ethyl­
thiobenzene, respectively, by means of the above process. 

Part B 
To a mixture of 8 g. of sodium borohydride and '1 150 mi. of methanol, 23.5 g. of 

7 - fluoro - 3 - (mthoxycarbonylmethyl) - 1 - tetralone are added. The mixture is diluted 
with 250 ml. of 2N hydrochloric acid ~fter standing for four hours at 25°C; the aqueous 
mixture is then extracted with chloroform. The extracts are combined, washed with 
water to neutrality, dried over sodium sulphate, filtered, and evaporated to yield methyl 
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6 - fluoro - 4 - hydroxy - 1,2,3,4 - tetrahydro- 2 - naphthylacetate. The latter com­
pound is dehydrogenated by the process described in Part B of Example 2 to furnish 
methyl6 - fluoro - 4 - hydroxy- 2 - naphthylacetate. 

Similarly, the 1-tetralones, prepared by means of the process of Part A above, 
are treated as described above to afford the corresponding 4-hydroxy 2-naphthylacetJic 
acid ester derivatives. Accordingly, methyl 6-methyl-4-hydroxy-1,2,3,4-tetrahydro-2-
naphthylacetate and methyl 6~methyl-4-'hydroxy-2-naphthylacetate are prepared from 
7 - methyl - 3 - (methoxycarbonyhnethyl) - 1 - .tetralone by means of the above des­
cribed processes. 
PartC 

7 - Methoxy - 3 - (methoxycarbonylmethyl) - 1 - tetralone is converted to the 
enol ether and dehydrogenated by means of the pmcesses described in Part C of Ex­
ample 2 to furnish methyl 4,6-dimethoxy-2-naphthy:lacetate. 

Similarly, other met'I'lyl 4-alkoxy-2-naphthylacetates are prepared from the cor­
responding unsubstituted- or 7 - substituted- 3 - (methoxycarbony;lmethyl)- 1 - tetra­
lanes. Accordingly, methyl 4 - methoxy - 2 - naphthylacetate is prepared from 3 -
(methoxycarbonylmethyl) - 1 - tetralone. 
Part D 

7 - Methyl - 3 - (methoxycarbonylmethyl) - .1 - tetralone is alkylated and de­
hydrogenated by the processes described in Part D of iExample 2 to afford methyl 
4,6-dimethyl-2-naphthylacetate. 

Similarly) other unsubstituted- or 7 - substituted - 3 - (methoxycarbonylmethyl) -
1 - retralones are alkylated and dehydrogenated to furnish the corresponding unsubstJi­
tuted- or 6 - substituted - methyl 4 - alkyl - 2 - naphthylacetates. Thus, methyl 4 -
isopropyl - 6 - chloro - 2 - naphthylaceta:te is prepared from 7 - chloro - 3 - (meth­
oxycal!bonylmethyl) - 1 - tetrc:lone and isopropyl magnesium bromide. 
PartE 

7 - .Chloro - 3 - (methoxycarbonylmethyl) - 1 - rtetralone is chlorinated and de­
hydrogenated by the procedures described ~in Part E of Example 2 to afford methyl 
4,6 - dichloro - 2 - naphthylace.tate. 

Similarly, other unsubstituted or 6-substituted methyl 4 - chloro - 2 - naphthyl­
acetates are prepared from the corresponding unsubstituted or 7 - substituted 3 -
(merhoxycarbonylmethyl) - '1 - tetralone by means of the aforementioned procedures. 
Accordingly, methyl 4 - chloro - 6 - methylthio - 2 - naphthylacetate is preipared from 
7- methylthio- 3 - (methoxycarbonylmethyl)- 1 - tetraJone. 
PartF 

Methyl - 4 - hydroxy - 6 - methoxy - 2 - naphthylacetate is thioetherified by the 
procedure described in Part F of Example 2 to afford 4 - methylthio - 6 - methoxy -
2 - naphthylacetic acid. 

Similarly, 4 - methylthio - 2 - naphthylacetic aaid, 4 - methylthio - 6 - methyl -
2 - naphthylacetic acid, 4 - methylthio - 6 - chloro - 2 - naphthylacetic acid, 4 -
methylthio - 6 - fluoro - 2 - naphthylacetic acid, and 4,6 - dimethylthio - 2 - naph­
thylacetic acid are prepared from the corresponcHng unsubstituted and 6-substituted 
methyl 4 - hydroxy - 2 - naphthylacetates by means of the above processes. 
Pa:rtG 

Methyl 6 - methyl - 4 - hydroxy - 1,2,3;4 - tetrahydro - 2 - naphthylacetate is 
fluorinated and dehydrogenated by means of the procedures described in Part G of 
Example 2 to afford methyl 4-fluoro-6-methyl-2-naphthylacetate. 

Similarly, other 4 -hydroxy- 1,2,3,4 - tetrahydro compounds, ,prepared by means 
of the processes of Part B of this Example, are fluorinated and dehydrogenated to afford 
the corresponding methyl - 4 - fluoronaphthylacetate derivative. Thus, methyl 6 -

• methoxy - 4 - fluoro - 2 - naphthylacetate is prepared from methyl 6 - methoxy - 4 -
hydroxy - 1,2,3,4 - tetrahydro - 2 - naphthylacetate. 
PartH 

Methyl 1,6 - dimethoxy - 2 - naphthylacetate is hydrolyzed by the means of the 
process descr,~bed in Part H of Example 2 to furnish 1,6 - dimethoxy - 2 - naphthyl­
acetic acid. 

Ukewise, the other 2-naphthylacetic acid ester derivatives of this Example are 
hydrolyzed to the corresponding 2-naphthy:lacetic acid derivatives. 

EXAMPLE 4 
Part A 

To a mixture of lS g. of methyl phenylacetate, 26 g. of alumi111ium chloride and 
150 ~1. of carbon disul:phide, 20 g. of succinic anhydride are added. The reaction mix­
ture IS allowed to stand for two hours at 35°C; then it is added to a litre of ice water 
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and extracted with methylene chloride. The extracts are combined, washed, dried, and 
evaporated to give methyl p - (3' - carboxy - 1' - oxopropyl) - phenylacetate. This 
derivative is reduced with sodium borohydride and dehydroxylated with palladium 
charcoal catalyst by the procedures described in Part A of Example 2 .to afford methyl 
p - (3' - carboxy:propyl) - phenylacetate .. This derivanive is reftuxed in 50 mi. of thionyl 
chloride for three hours and then it is evaporated. The residue, containing methyl p­
(3'- chlorocarbonylprQPyl)- phenylacetate, is taken up in 175 ml. of ·benzene contain­
ing 40 g. of aluminium chloride. The resul~ing mixntre ·is stirred for two hours at 20°C; 
then it is added to a litre of ice and water and extracted with methylene chloride. The 
extracts are combined, washed with water to neutrality, dried over sodium sulphate, 
and evaporated to give 7 - (methoxycarbonylmethyl) - 1 - tetralone. 
PartE 

Methyl 8 - hydroxy - 2 - naphthylacetate is prepared from 7 - (methoxycarbonyl­
methyl) - 1 - tetralone by reducing the latter with an aquivalent amount of sodium 
borohydride and dehydrogenating the resulting hydroxy derivative by heating with 
palladium charcoal catalyst by the processes described in Part A of Example 2. 
PartC 

Methyl 8 - methoxy - 2 - naphthylacetate is prepared from 7 - (methoxycarbonyl­
methyl) - '1 - tetralone by means of the esterificatJion and dehydrogenation processes 
described in Part C of Example 2. 
Part D 

Methyl 8 - methyl - 2 - naphthylacetate is prepared from 7 - (methoxycarbonyl­
methyl) . 1 - tetralone by means of the alkylanion and dehydrogenation procedure 
descri:bed in Part D of ·Example 2. 

Similarly, methyl 8 - ethyl - 2 - naphthylacetate and methyl 8 - isopropyl - 2 -
naphthylacetate are prepared from 7 - {methoxycarbonylmethyl) - 1 - tetralone by 
utilizing ethyl magnesium bromide and isopropyl magnesium bromide, respectively, in 
the alkylation procedure. 
PartE 

By means of the chlorination and dehydrogenation procedures described in Part A 
of Example 2, methyl 8 - chloro - 2 - naphthylacetate is prepared from 7 - (methoxy­
carbony:lmethyl) - 1 - tetralone. 
PartF 

8 - Methylthio - 2 - naphthylacetic acid is prepared from methyl 8 - hydroxy - 2 -
naphthylacetate by means of the thioesterification process described in Part F of 
Example 2. 
PartG 

Methyl 8 - hydroxy - 1,2,3,4 - tetrahydro - 2 - naphthylacetate (prepared from 7 -
(methoxycarbonylmethyl) - rl - tetralone by means of rhe reduction process described 
in Part A of Example 2) is fluorinated and dehydrogenated by means of the processes 
de5cribed ·in Part G of Example 2 to afford methyl 8 - fluoro- 2- naphthylacetate. 
PartH 

8 - Methoxy - 2 - naphthylacetic acid is prepared from methyl 8 - methoxy - 2 -
naphthylacetate by means of the hydrolysis procedure descdbed in Part H of Example 
2. 

Similarly, the other ester derivatives prepared by the above procedures are hydro­
lyzed. 

ExAMPLE 5 
To a mixture of 22 g. of methyl 6 -methyl - 2 - na~phthylacetate, 2.5 g. of sodium • 

hydride and 150 ml. of rl,2-dimethoxyethane, 25 g. of methyliodide are added. The 
reaction mixture is al:owed to stand for several hours; then it is diluted with ethanol 
followed by water and extracted with methylene chloride. The extracts are combined, 
washed with water to neutrality, dried over sodium sulphate, filtered, and evaporated 
to yield methyl 6 - methyl - 2 - naphthyl - a - methylacetate. This derivative is hydro­
lyzed by means· of the process described in Part H of Example 2 to obtain 6 - methyl -
2 - naphthyl - a - methylacetic acid. 

6 - Methyl 2 - naphthyl - a - ethylacetic acid is prepared by using ethyLiodide 
in place of methyliodide in the above process. 

Similarly, 2 - naphthyl - a - methylacetic acid, rl - methyl - 2 - naphthyl - a -
methylacetic acid, 1 - ftuo.ro - .2 - napht~yl - a - ~ethylaceric acid, 1 - methoxy - 2 -
naphthyl - a - methylaceuc aoJd, '1,6 - dunethylth10 - 2 - naphthyl - a - methylacetic 
acid, 4 - ethyl - 2 - naphthyl - a - ethylacetic acid, 4 - chloro - 2 - naphthyl - a -
methylacetic acid, 4 - methoxy - 2 - naphthyl - a - merhylacetic acid, 4 - methyl - 6 -
ftuoro - 2 - naphthyl - a - methylacetic acid, 4 ftuoro - 6 - merhoxy - 2 - naphcllyl -
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a - methylacetic acid, 6 - ethoxy - 2 - naphthyl - a - methylacetic add, 6 - ethyl - 2 -
naphthyl - £Y - methylacetic acid, 6 - methoxyrnethyl - 2 - naphthyl - a - methylacetic 
acid, 6 - triftuoromethyl - 2 - naphthyl - cc - methylacetic acid, 6 - isopropyl - 2 -
n:!iphthyl - cr - rnethylacetic acid, 6 - vinyl - 2 - naphthyl - a - methylacetic acid, 6 -
cydopropyl - 2 - naphthyl - a - methylacetic acid, 6 - fluoro - 2 - naphthyl - a -
methylacetic acid, 6 - chloro - 2 - naphthyl - a - methylacetic acid, 6 - chloro - 2 -
naphthyl - a - ethy!acetic acid, 6 - acetyl - 2 - naphthyl - a - methylacetic acid, 6 -
methoxy 2 - naphthyl - a - methylacetic acid, 6 - methoxymethyloxy - 2 - naphthyl -
cr - methylacetk acid, 6 - methylthio 2 - naphthyl - a- methylacetic acid, 6 - ethyl­
thio - 2 - naphthyl - a - methylacetic acid, 6 - fluoro - 7 - methyl - 2 - na1phthyl - (~ -
methylacetic acid, 6 - methyl - 7 - methoxy - 2 - naphthyl - a - methylacetic add, 
6 - methylthio - 7 - fluoro - 2 - naphthyl - £Y - methylacetic acid, 7 - chloro - 2 -
naphthyl - a - methylacetic acid, 7 - methoxy - 2 - naphthyl - a - methylacetic acid, 
7 - methyl - 2 - naphthyl - cr - methylacetic acid, 8 - methyl - 2 - naphthyl - a -
methylacetic aoid, 8 - ethoxy - 2 - naphthyl - cr - methylacetic acid, 8 - fluoro - 2 -
naphthyl - a - methylacetic acid, 8 - isopropylthio - 2 - naphthyl - a- methylacetic 
acid, 6,8 - dimethyl - 2 - naphthyl - a - methylacetic acid, and 6,8 - dichloro - 8 -
methyl - 2 - naphthyl - a - methylacetic acid are prepared from the corresponding 
methyl 2 - naphthylacetate derivatives. 

EXAMPLE 6 
To a mixture of 25.2 g. of methyl 6 - vinyl - 2 - naphthyl - a - methylacetate 

and 300 mi. of chloroform, a 51, brominechloroform solution is added at -10°C until 
the bromine colour persists. The mixture is then added to 200 ml. of ammonia con­
taining 15 g. of sodium amide. The mixture is allowed to evaporate; the residue 'is 
extracted with diethyl ether. The extracts are combined, washed to neutrality with 
water, dried, and evaporated to yield methyl 6 - ethynyl - 2 - naphthyl - a - methyl -
acetate. 

Simil'arly, ethyl 6 - ethynyl - 2 - naphthyl - a - difluoromethylacetate is prepared 
from ethyl 6 - vinyl - 2 - naphthyl - a - difluoromethylacetate. 

EXAMPLE 7 
To a mixture of 23 g. of ethyl 6 - methoxy- 2- naphthylacetate, 7 g. of sodium 

metal wire, and 150 mi. of benzene, 15 g. of ethyl formate are added; the resulting 
mixture is stirred for 2..J. hours and then '1 00 ml. of ethanol are added. The reaction 
mixture is made acidic by the adcLition of 500 mi. of lN hydrochloric acid and then 
extracted with benzene. The extracts are combined, washed with water to neutrality, 
dried over sodium sulphate, and filtered. The benzene solution, which contains ethyl 
6 - methoxy - 2 - naphthyl - a,a - hydroxymethyleneacetate, Js treated with 2.4 g. of 
wdium hydride; the resulting mixture is then treated with 3.6 g. of chlorine and the 
reaction mixture is allowed to srand for two hours at 2'5°C and then evaporated. The 
residue, containing ethyl 6 - methoxy - 2 - naphthyl - tf - formyl - a - cl!loroacetate, 
is taken up in methylene chloride, washed with water to neutrality, dried, filtered, and 
evaporated. The residue is taken up in 95% acetic acid containing 20 g. of chromium 
trioxide and the resulting mixture allowed to stand for two hours; the mixture is then 
diluted with water and extracted with methylene chloride. The extracts are combined) 
washed to neutrdlity, dried, filtered, and evaporated. The residue, contalining ethyl 
6 - methoxy - 2 - naphthyl - a - carboxy - a - chloroacetate, is heated to 50°C to 
afford ethyl 6 - methoxy - 2 naphthyl - a - chloroacetate. 

By using 9.3 g. of perchloryl fluoride in place of chlorine in the above process, 
~ ethyl 6 - methoxy - 2 - naphthyl - a - fluoroacetate is afforded. 

Similarly, other 2-naphthylacetic acid ester derivatives are chlorinated or fluoDin­
ated in the a-position. Thus, methyl 2 - naphthyl - a - chloroacetate and methyl 2 
naphthyl - a - fluoroacetate are prepared :from methyl 2 - naphthylacetate by means of 

~ the wbove process. 
EXAMPLE 8 

To a mixture of 30 g. of methyl 6,7 - dichloro - 2 - naphthyl - n,cr - hydroxy­
methyleneacetate (prepared via the procedure described in Example 7) and 150 m:l. of 
benzene, 20 g. of phosphorus pentachloride are slowly added. The reaction mixture if, 
stirred for four hours after the completion of the addition; then 11:00 ml. .of pyridine are 
added followed by the addition of 500 ml. of water. The reaction mixture is filtered; 
the product is isolated from the filtrate by extraction with methylene chloride to vield 
methyl 6,7 - dichloro - 2 - naphthyl - a,.a - chloromethyleneacetate. · 

Similarly, methyl 6 - methylthio - 2 - naphthyl - a,a - chloromethyleneacetate is 
prepared from methyl 6 - methylthio - 2 - naphthyl - a,c~ - hydroxymethyleneacetate. 
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ExAMPLE 9 
A mixture of 25 g. of methyl 6 - methyl - 2 - naphthyl - ~ - chloroacetate, I 

equivalent or 4 g of_ sodi~ hy~~oxide, and 200. ~I. of ethanol IS refiu.xed ~or t~o 
hours. The cooled mixture 1s actdtfied by the addtuon of lN. ·hydrochloric actd. 1 he 
resulting product, methyl 6 - m~thyl - 2 - naphth~l - ~ ~ hydroxyacetate, is isol~ted _by 
extractions with methylene chJonde. The product IS OXIdized by means of the OXtdatton 
procedcre described in Example 7 to giv.e methyl 6 - ~ethyl - 2 - naph~yl - a - oxo­
acetate. The latter product is refiuxed "~1th 31 g. of difiuoromethylene tnpheny~ phos­
phorane (prepared by allowing sodium chlorodifluoroacetate tp rea<?t wtth_ tnph~nyl 
phos;phine in diethyl ether) in 150 mi. of benzene. The resultmg mtxture 1s ~tsti:lled 
under vacuum. The dis tillate <is evaporated to yield methyl 2 - naphthyl - a,a- dtfluoro­
methyleneacetate. 

Methyl 6 - methyl - <r,<r - chloroftuoromethyleneacetate is prepared by using 33 g. 
of chlorofluoromethy:enc triphenyl phosphorane (prepared by allowing sodium di~hloro­
tluoroacetatc ro react wirh triphenyl phosphine) in place of ditluoromethylene trtphenyl 
pho~horane. 

Similarly, other 2 - naphthyl - «,o - difiuoromethyleneacewc acid ester derivatives 
and 2 - naphthyl - "•" - chlorofiuoromethyleneacetic acid ester derivatives are prepared 
from the corresponding 2 - naphthyl - a - chloroacetatc derivatives by means of the 
above described pro~edures. Accordingly, methyl 6 - fluoro - 7 - methoxy - 2 - naph­
thyl - n,n - di.tluoromethylcneacetate and methyl 6 - fiuoro - 7 - methoxy - 2 - naph­
thyl - <r,<r - chlorofi uoromethyleneacetate are prepared from methyl 6 - fiuoro - 7 -
mcthoxy - 2 - naphthyl - n - chloroacetate. 

R'tAMPLE 10 
A mixture of 22 g. of methyl 6 - fiuoro - 2 • naphthylacetate, 10 g. of sodiwrt 

methoxide, 6 g. of paraformaldehyde, and 200 ml. of dimethylsuJphox:ide is stirred for 
18 hours at 25° C; the reaction mixture ·is acidified by the addition of 250 mi. of IN 
hydrochloric acid and extracted with methylene chloride. The extracts are combined, 
washed, dried, filtered, and evaporated to yield a mixture of methyl 6 • fluoro - 2 -
naphthyl - a,cr - methyleneacetate and methyl 6 - Buoro - 2 - naphthyl - a - hydroxy­
methylacetate. The two products are separated by chromatographing on alumina, elut­
ing with methanol-diethyl ether; the fractions are idencified by ultraviolet spectroscopy. 

Similarly, other 2 • naphthyl - cr,a - methyleneacetic acid ester derivatives are pre­
pared from the corresponding 2-naphthylacetic acid ester derivallives. 

EXAMPLE J,I 
A mixture of 23 g. of methyl 6 - methyl - 2 - naphthyl - a,a - methyleneacetate, 

23 g. of diiodomethane, '19.6 g. of zinc-copper couple (comprising 19:5 g. of zinc and 
0.1 g. of copper) and 50() mi. of diethyl ether is refiuxed for six hours and then cooled 
and filtered. The filtrate is washed with O.lN hydrochloric ac!d, washed with water to 
neutrality, dried, and evaporated ro yield methyl 6 - methyl - 2 - naphthyl • a,cr -
ethylencaceta te. 

Similarly, other 2 - naphthyl - n,cr - ethyleneacctic acid ester derivatives are pre­
pared from the corres.ponding 2- naphthyl - <1'a- methyleneacetic acid ester derivatives. 
Thus, methyl 6,7 - dlmethoxy - 2 - naphthyl - a,cr - ethyleneacetate is prepared from 
methyl 6,7 - dimethoxy - 2 - naphthyl - a,•r - methyleneacetate. 

Part A 
EXAMPLE 12 

.A mixture of 24.4 g. of ethyl 6 - methoxy - 2 - naphthyJacetate, 2.4 g. of sodium 
h?·drtdc, and ;1<00 mi. of diethyl carbonate is stirred for four hours at 20oc. The product 
~Jethyl 6 - methoxy - 2 • naphthyl:malonate (isolated by methylene chloride extraction), 
IS ad~ed to 125_ mi. ~f 1,2 - dimethoxycthane containing 33 g. of potassium tert.­
bmoxldc; the mixture 1S allowed to stand for ·four hours at 60°C with chlorodifluoro­
meth~ne being continua_lly bubbled in after the mixture is initially saturated. The mix­
ture 1s carefully neutrabzcd by the add_ition of aqueous oxalic acid; the product, diet:hyl 
6 • ~cthoxy -. 2 - naphthyl - <r - c:Muoromethylmalonate, is 1isolated by methylene 
chlonde ~xtracuon a~d hydrolyzed by refluxing in 250 mi. of methanol containing 5 g. 
of pot~sstum hydwxtde and 5 mi. of water. The cooled mixture is acidified wirll oxalic 
acid and the product, 6 - methoxy - 2 - naphthyl • a - difluorome:thylmalonic aoid is 
extracted wi_rh methylen~ chloride. The dried product is decarboxylated by heating' to 
180°C_ f~r s•x hours to f!.tve 6- methoxy- 2- naphthyl- a. d i.fiuoromethylacetic acid. 

Stmilarly, the •rx-dlliu<!".omethy.l derivallives of the following compounds are pre­
pared from the ~orre~pondi.ng esters: ·t - ethyl - 2 - naphthylacetic acid, 1 - chloro • 
2 • naphthylaceuc actd, 1 - methylthio - 2 - naphmylacetic acid, 11,6 - dimethyl • 2 • 
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naphthylacetic acid, 4 - isopropyl - 2 - naphthylacetic acid, 4 - fluoro - 2 - naphthyl­
acetic acid, '4 - ethylthio - 2 - naphthylacetic acid, 4 - methyl - 6 - methoxy - 2 -
naphthylacetic acid, 4 - methoxy - 6 - chloro - 2 - naphthylacetic acid, 6 - methyl -
2 - naphthylacetic acid, 6 - isopropyl - 2 - n8:phthylacetic aoid, 6 - cydopropyl - 2 -
naphthylacetic acid, 6 - trifluoromethyl - 2 - n<I!phthylacetk acid, 6 - methoxy - 2 -
naphthylacetic acid, 6 - methyLthio - 2 - naphthylacetic acid, 7 - fluoro - 2 - naphthyl­
acetic add, 7 - methylthio- 2- naphthylacenic acid, 6,7- dimethyl- 2- naphthy1acetic 
acid, 6,7 - dichloro - 2 - naphthylacetic acid, 6 - methoxy- 7 -methyl- 2 -naphthyl­
acetic acid, 8 - ethyl - 2 - naphthylacetic add, 8 - chloro - 2 - naphthylacetic add, 8 -
ethylthio - 2 - naphthyl'acetic acid, and 6,8 - dimethoxy - 2 - naphthylaceuic acid. 
PartB 

A mixture cf 31.6 g. of diethyl 6 - methoxy - 2 - naphthylmalonate, 2.4 g. of 
sodium hydride, and 350 ml. of methanol is stirred for one hour, then 24 g. of methyl­
iodide are added and the resulting mixture is refluxed for two hours. The cooled mix­
ture is neutraiized with aqueous oxa:lic acid. The product, diethyl 6 - methoxy - 2 -
naphthyl - tcr - methylmalonate, is isolated, hydrolyzed, and decarboxylated by the 
means of the above described processes to give 6 - methoxy - 2 - naphthyl - a - methyl­
acetic acid. 

ExAMPLE 13 
A mixture of 24.4 g. of methyl 6 - methoxy - 2 - naphthyl - cr - methylacetate, 

25 g. cf sodium metal, and 500 mi. of anhydrous iso-amyl alcohol are refluxed for 18 
hours. The cooled reaction mixture is acidified by the addition of aqueous ,lN hydro­
chlodc acid. The product is isolated by diethyl ether extraction to give methyl 6 -
methoxy - 3,4 - dihydro - 2 - naphthyl - a - methylacetate. 

Similarly, methyl 1 - methyl - 3,4 - dihydro - 2 - naphthylacetate, methyl 1 -
fluoro - 3,4 - dihydro - 2 - naphthylacetate, methyl 1.- isopropvxy- 3,4 - dihydro - 2-
naphthylacetate, methyl '1,6 - dimethoxy - 3,4 - dihydro - 2 - naphthyl - a - methyl­
acetate, methyl 1 - ethyl - 3,4 - dihydro - 2 - naphthylacetate, methyl 7 - chloro -
3,4 - dihydro - 2 - naphthyl - a - rnethylacetate, methyl 7 - methylthio - 6 - fluoro -
3,4 - dihydro - 2 - naphthylacetate, methyl 6,7 - dimethoxy - 3,4 - dihydro - 2 -
naphthyl - <t - ethylacetate, methyl 6 - methyl - 3,4 - dihydro - 2 - naphthyl - a -
methylacetate, methyl 6 - fluoro - 3,4 - dihydto - 2 - naphthyl - ,a - methylacetate, 
methyl 6 - isopropyl - 3,4 - dihydro - 2- naphthyl - Lt - methylaceta:te, methyl 6 -
ch!oro - 3,4 - dihydro - 2 - naphthyl - a - methylacetate, methyl 6 - methylthio - 3,4 -
dihydro - 2 - naphthyl - '~t - methylacetate, methyl 6 - trifluoromethyl - 3,4 - dihydro -
2 - naphthyl - a - methylacetate, methyl 6 - difiuoromethoxy - 3,4 - dihydro - 2 -
naphthyl - ct - methylacetate, methyl 6 - methoxy- 3,4 - dihydro - 2 - naphthyl - a -
methylacetate, methyl 6 methoxymethyloxy - 3,4 - dihydro - 2 - naphthyl - a - di­
fluoromethylacetate, methyl 6 - methylthio - 3,4 - dihydro - 2 - naphthy1a:cetate, methyl 
7 - methoxymethylthio - 3,4 - dihydro - 2 - naphthyiacetate, methyl 7 - Isopropyl -
3,4 - dihydro - 2 - naphthyl - 1n: - methylacetate, methyl 7 - trifluoromethyl - 3,4 -
dihydro - 2 - naphthylacetate, methyl 7 - ethoxy - 3,4 - dihydro - 2 - naphthyl - ·tt -

methylacetate, methyl 6,7 - dimethyl - 3,4 - dihydro - 2 - naphthyl - a - ethylacetate, 
methyl 6 - fluoro - 7 - chloro - 3,4 - dihydro - 2- naphthyl- ,a:- methy:lacetate, methyl 
6 - methoxy - 7 - fluoro - 3,4 - dihydro - 2 - naphthylacetate, methyl 8 - methyl -
3,4 - dihydro - 2- naphthyl- ':X- methylacetate, methyl 8 - methoxy- 3,4- dihydro-
2 - naphthyl - a - methyiacetate, methyl 6,8 - difluoro - 3,4 - diliydro - 2 - naph­
thylacera.te, and methyl 6 - methyl - 8 - merhyhhio - 3,4 - dihydro - 2 - naphthyl­
acetate are prepared from the corresponding 2-naphthylacetic acid ester derivatives by 
means of the above process. 

EXAMPLE 14 
Pa1't A 

A mixture of 26 g. of methyl 6-methylthio-2-naphthyl-a-methylacetate, 200 
ml. of glacial acetic acid, and 200 ml. of 48% hydrobromic acid are refluxed for two 
days. The mixture is diluted with one litre of water and extracted with methyl chloride. 
The extracts ar~ combined, washed with water, dried over sodium sulphate, fihered, 
and evaporated to yield methyl 6 - thiol - 2 - naphthyl - rr - methylacetate. 
Part B 

The above product is added to a mixture of 150 mi. of dioxane and '150 mi. of 
aqueous 20% sodium hydroxide. The resulting mixture is heated to 65°C and saturated 
~vith ch:lorodifluoromethane. The resulting mixture is al:lowed to stand for two hours 
while continuously bubbling in chlorodifluoromethane. The cooled reaction mixture is 
then acidified by the addition o.f aqueous 1-N hydrochloric acid and extracted with 
diethyl ether. The extracts are combinedj washed with water to neutrality, dried over 
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sodium sulphate, filtered, and evaporated to yield 6 - difl.uoromethyJ.rhio - 2 - naph­
thvl - a - methyl acetic aoid. 

• Similarly, 1 - difluoromethoxy - 2 - naphthylacetlic acid, 8 - difluoromethoxy -
2 naphthylacetic acid, 6 - difluoromethoxy - 2 - naphrhylacetic acid, 6 - difl.uoro­
methoxy - 3,4 - dihydro - 2 n:aphthylacetic acid, 7 - difl.uoromethyltbio - 2 - naphthyl­
acetic acid, 6 - difl.uoromethylthio - 2 - naphthylacetic acid, 4 - difiuoromethylthio -
2 - naphthylacetic acid, 6,7 - bis(difluoromethoxy) - 2 - naphthylacetic aoid, 6 - di­
fluoromethoxy - 2 - nruphthyl - a - methylacetic acid, 7 - difluoromethoxy 2 - naph­
thyl - (t - methylacetic acid, il - difluoromethoxy - 6 - difluoromethylthio - 2 - naph­
thyl - j(t - methylacetic acid, 6 - difl.uoromethoxy - 8 - chloro - 2 - naphthyl - a - di­
fluoromethylacetic acid, 4 - difluoromethylthio - 6 - methoxy - 2 - naphthyl - (r,a -

methyleneacetic acid, 8 difluoromethoxy - 3,4 - dihydro - 2 - naphthyl - a,a - difluoro­
methyleneacet,ic acid, 6 - difluoromethylthio - :1 - methoxy - 2 - naphthyl - ~r - ethyl­
acetic acid can be prepared from the corresponding 2-naphthylacetic acid ester deriva­
tives by means of the above process. 

EXAMPLE 15 
A mixture of 23 g. of methyl 6 - hydroxy - 2 - naphthyl - a - methy:lacetate, 25 g. 

of chlorodimethyl ether, and 500 ml. of dimethylformamide is allowed to stand at 
room temperature for .12 hours. The reaction mixture is evaporated under reduced 
pressure to give methyl 6 - methoxymethyloxy - 2 - naphthyl - .:r - methylacetate. 

Methyl 6 - isopropoxymethyloxy - 2 - naphthyl - a - methylacetate and methyl 
6 - methylthiomethyloxy - 2 - naphthyl - a - methylacetate are similarly prepared by 
utilizing chloromethyl isopropyl ether and methylthio chloromethane, respectively, in 
place of chlorodimethyl ether in the above process. 

Methyl 6 - methoxymethylthio - 2 - naphthyl - (t - methylacetate is prepared by 
utilizing methyl 6 - mercapto - 2 - naphthyl - n - methylacetate in the above process. 
Likewise, methyl 6 - methylrhio - 2 - naphthyl - ·rr - methyl - acetate is prepared by 
using methyl 6 - mercapto - 2 - naphthyl - a - methylacetate and methylthio chloro­
methane in the process described above. 

Likewise, methyl 1 - methoxymeth:·loxy - 2 - naphthylacetate, methyl 4,6 - di­
(methoxymethyloxy) - 2 - naphthyl - a - methylacetate, methyl 1 - methoxy - 6 -
methoxymethyloxy - 2 - naphthyl - a,a - methyleneacetate, methyl 6,7 - di(methoxy­
methylthio) - 2 - naphthyl - a - methylKetare, methyl 8 - ethoxymethylthio - 3,4 -
dihydro - 2 - naphthylacetare, methyl 4 - ethoxymethyloxy - 3,4 - dihydro - 2 - naph­
thyl - a,a - difl.uoromethyleneacerare, me hyl 6 - methoxymethyloxy - 3,4 - dihydro-
2 - naphthyl - a - methylacetate, and m{ thy! 7 - methoxymethyloxy - 2 - naphthyl -
a - difluoromethylacetate are prepared frt m the corresponding 2 - naphthylacetic acid 
derivatives by means of the above pr.ocess. 

ExAr.: ... LE 16 
Part A 

A mixture of 500 ml. of benzene and 25 g. of 4 - methoxy - 2,6 - dihydropyran 
i"> dried by distilling off 50 ml. To the remaining cooled mixture, 2 g. of para-.toluene 
sulphonyl chloride and 26.6 g. of methyl 6 hydroxy - 2 - naphthyl - a - difiuoro -
methylacetate are added; the resulting mixture ,js stirred for 24 hours at 25°C. The 
mixture is neutralized by the addition of aqueous 5% sodium bicarbonate. The result­
ing mixture is extracted with methylacetate. the extracts are combined, washed with 
water, dried over sodium sulphate, filtered, and evaporated to give methyl 6 - ( 4' -
methoxytetrahydropyran - 4' - yloxy) - 2 - naphthyl - a - difluoromethylacetate. 

Similarly, methyl 6 - tetrahydropyran - 2' - yloxy - 2 - naphthyl - a - difluoro­
methylacetate is prepared by using dihydropyran in place of 4 - methoxy - 2,6 - di­
hydropyran in the a>bove process 
Part B 

A mixture of 22.8 g. of methyl 4 - hydroxy - 2 - naphthyi - a,a - methylene­
aceta·te, 100 g. of tetrahydrofuran - 2' - yl benzoate, and 500 ml. of benzene are 
refluxed for 24 hours. The reaction mixture is disnilled and the highest boiling fraction 
is collected to give methyl 4 - tetrahydrofuran - 2' - yloxy - 2 - naphthyl - a,a -
methyleneacetate. 

Similarly, methyl 6,8 - bistetrahydrofuran - 2' - yloxy - 2 - naphthyi - a - fl.uoro­
acetate is prepared from methyl 6,8 - dihydroxy - 2 - naphthyl - a - fluoroacetate. 

,fuAMPLE 17 
Chlorine gas is bubbled through a mixture of 23 g. of methyl 6 - methyl - 2 -

naphthyl - a - methylacetate and 1 g. of phosphorus pentachloride in 200 ml. of carbon 
tetrachloride 'in the presence of Hght until 21.3 g. of chlorine have been taken up. The 
reaction mixture is diluted with 200 ml. of pyridine, filtered, further diluted with 500 
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ml. of ether, washed with water to neutrality, dried over sodium sulphate, and evapor­
ated to yield methyl 6 - trichloromethyl - 2 - naphthyl - a - methylacetate. The above 
product ,js then reflu;'!:ed :in a mixture of 500 ml. chlorobenzene and 117.9 g. of antimony­
trifluoride, the cooled reaction mixture is washed with water, dried over sodium sul­
phate, and evaporaJted to yield methyl 6 - trifluoromethyl - 2- naphthyl -a- methyl­
acetate. 

Similarly, methyl 8 - trifluoromethyl - 2 - naphthylacetate, methyl ~1 - methoxy -
6 - trifluoromethyl - 2 - naphthyl - a - ethy.lacetate, methyl 6 - trifluoromethyL - 2 -
naphthylacetate, methyl 6 - trifluoromethyl - 2 - naphthyl - a,~ - methyleneacetate, 
methyl 4 - fluoro - 6 - t11ifluoromethyl - 2 - naphthyl - a,a - methyleneacetate, methyl 
7 - trifluoromethyl - 2 - naphthyl - a - methylace:tate, methyl 4,6 - trifluoromethy:l -
2 - naphthylacetate, methyl 1 - trifluoromethyl - 3,4 - dihydro - 2 - naphthyl - a -
methylacetMe, and methyl 6 - trifluoromethyl - 2 - naphthyl - a - difluo,rome:thyl­
acetate are prepared: from the corres,ponding methyl sub51tituted 2 - naphthylacetic 
acid ester derivatives by means O:f the above process. 

EXAMPLE 18 
Pa:rtA 

A mixture of 24.2 g. of methyl 6 - ethyl- 2- naphthyl- a- methylacetare, 17.8 g. 
of N-bromosuccinimide, and 10 mg. of benzoyl peroxide, and 300 ml. of chloroform 
are refluxed for two hours ~in the presence of light. The mixture is filtered and evap­
omted. The residue is heated in 200 ml. o,f glacial acetic acid containing 116 g. of 
sodium acetate at 60°C for 24 hours. Five hundred miHilitres of water are added rto the 
resulting mixture and the product is extracted by diethyl ether extractions. The product, 
methyl 6 - ( 11' - acetoxyethyl) - 2 - naphth)'!l - a- methylacetate, is hydrolyzed by adding 
ir to a 5% aqueous sodium carbonate solution. The product, methyl- 6- '(Ill:- hydroxy­
ethyl) - 2 - naphthyl - a - methylacetate, is isolated' by diethyl ether extractions. The 
isola•ted product is oxidized by addling it to 200 ml. of glada'l acetic acid containing 
25 g. of chromium trioxide. The resulting mixture is allowed ito stand t~,t room tempera­
ture for one hour. Two hundred milliliters of a 10% sodium bi'sulphite solution are 
added and the mixture is extracted with diethyl ether. The extracts are combined, 
washed with water to neutrality, dried over sodium sulphate, filtered, and evil!porated 
to give methyl - 6 - acetyl- 2 - naphthyl - a- methylacetate. 
PartB 

To a mixture of 24 g. of 6 - acetyl - 2 - naphthyl - ·.~ - methylacetic aoid and 200 
ml. of diethyl ether are added 4.2 g. of diazomethane in '100 mi. of diethyl ether. The 
resulting mixture is evaporated to give methyl 6 - acetyl - 2 - naphthyl - ·~ - merhyl­
acetate. The product is added to 200 ml. of aqueous 20% sodium hypochlorite. The 
resu1ting mixture is allowed to stand for four hours at room temperature. The mixture 
is acidified by the addition of aqueous !liN hydrochloric acid and extracted with 
diethyl ether. The extracts are combined, washed with water to neutrality, dried over 
sodium sulphate, filtered, and evapora:ted to give 6-carboxy - 2 - naphthyl- a- methyl­
acetic acid. 
Part C 

The a:bove product is esterified with 8.4 g. of diazomethane iby the procedure des­
cribed in Part ,B above to give methyl 6 - methoxycarbonyl - 2 naphthyl - a -
merhy1acetate. The diester is hydrolyzed by refluXJing in 200 ml. of ethyl alcohol con­
taining 4 g. (one molar equivalent) of sodium hydroxide for five hours:. The cooled 
mixture is acidUied by the add~tion of aqueous lN hydrochloric acid and' the product is 
isolated by methylenechlo11ide extraction to give 6 - methoxycarbonyl - 2 - naphthyl -
a - methylacetic acid. 
Part D 

A mixture of 25.8 g. of 6- methoxycarhonyl- 2- naphthyl- a:- methylacetic acid, 
4 g. of sodium hydroxdde, 10 mi. of water, and 500 ml. of methanol are heated to 50°C, 
cooled, and evaporated. The residue is taken up in 500 ml. of diethylene gly.::ol di­
methyl ether and diborane is bubbled through. The resuLting mixture is saturated with 
diborane and then is ai'Iowed to ~tand for l18 hours. The reacdon mixture is aaidified 
by the addition of aqueous lN hydrochloric acid. The mixture is extracted with methy­
lene chloride. The extracts are combined', washed with water to neutrality, dried over 
sodium sulphate, filtered, and evaporated :to give 6 - hydroxymethyl - 2 - naphthyl -
a - methylacetic acid. 
PartE 

A mixture of 23 g. of 6 - hydroxymethyl ~ 2 - naphthyl - a - methylacetic acid, 
230 g. of manganese dioxide, and 2 '1. of chloroform are stirred for U hours; .the mix~ 
ture is filtered and evaporated to give 6 - formyl - 2 - naphthyl- rx - methylacetic acid. 
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Pert F 
A mixture of 22.8 g. of 6 - formyl - 2 - naphthyl - {t - methylacetic acid, 1.4 g. of 

hydroxylamine hydrochloride, 25 g. of sodium acetate, and 1 1. of ethyl alcohol are 
refluxed for one hour; the coo!ed reaction mixture is diluted with ·1 11. of water and 
extracted with methylene chloride. The extracts are combined, washed with water to 
neurralitv, d ried over sodium sulphate, filtered, and eva.porated to give the oxime of 
6 - forniyl - 2 - naphthyl - a - methylacetic acid. The above ox>ime is reftwced in a il. 
of acetic anhydride containing 20 g. of p-toluenesulphonic acid for one hour; rlle reac­
tion mixture is then evaporated to dryness. The residue is taken up in methylene 
chloride, washed with water, dried over sodium su!phate, filtered, and evaporated to 
yield 6 - cyano - 2 - naphthyl -a - methyl acetic acid. 

Similarly, by means of ·the above processes, 6 - acetyl - 2 • naphthyl - a - di­
fluoromethylaceric acid, 6 - carboxy - 2 - naphthyl - a - clifluoromethylacetic acid, 
6 - metlwxycarbonyl - 2 - naphthyl - ·•r - difiuoromethylacetic add, 6 • hydroxymethyl-
2 - naphthyl - " - difiuoromerhylacetic acid, 6 - formyl - 2 - naphthyl - a - difiuoro­
merhylacetic acid, and the oxime thereof, and 6 - cyano - 2 - naphthyl - a - difiuoro­
methylacetic acid are prepared from methyl 6 - ethyl - 2 - naphthyl - a - difiuoro­
methylacetate. 

By utilizing diazoethane or 2-diazopropane in place of diazomethane in the pro­
cess of Part C, 6 - ethoxycarbonyl - 2 • naphthyl - a • methy.lacetic 'acid or 6 - aso­
propoxycarbonyl - 2 - naphthyl - cr - methylacetic acid are obtained. 
PartG 

A mixture of 5 g. of 6 - carboxy - 2 - naphthyl - a - methylacetic acid, 2 mi. of 
concentrated hydrochloric acid, and 250 mi. of methanol are refiuxed .for •ten minutes. 
The cooled mixture is evaporated. to yield a m1xrure of 6 - methoxycarbonyl - 2 -
naphthyl - I'C - methylacetic acid, methyl 6 - carboxy - 2 - naphthyl - a - methylacetate, 
and methyl 6 - methoxycarbonyl - 2 - naphthyl - a - methylacetate. The mixture is 
separated by distillation and chromatography on alumina eluting with ether. The sep­
arated products are identified by nuclear magnetic resonance spectroscopy. 
PartH 

To a minure of 2t.4 g . of methyl 6 - hydroxymethyl- 2 - naphthyl- a- methyl­
acetate (prepared from 6 - hydroxymothyl - 2 - naphthyl - a - methylaceric acid by 
esterifying the latter by means of the rprocedure described in Part B of this f!xample) 
and 500 ml. of benzene are added 2.4 g. of sodium hydride. The resulting mixture is 
stirred for two hours; then !12 .2 g. of methyliodide are added. The resulting mixture is 
next neutralized 'by the addition of aqueous lN hydrochloric acid after it has been 
allowed to stand for one hour; the mixture is then washed with water, dried over sodium 
sulphate, an<! evaporated to give methyl 6 - methoxymethyl- 2 - naphthyl- a- methyl­
acetate. 

Methyl 6 - ethoxymethyl - 2 - naphthyl - a - methylacetate is prepered by using 
13.7 g. of cthyliodide in place of methyliodide in the above process. 

ExAMPLE 19 
To a mixture of 20 g. of sodium hydroJCide and •400 ml. of methanol are added 

2·U g. of methyl 6 - methoxy - 2 - naphthyl - a - methyJacotate. The resulting reaction 
mixture is 'heated to 60°,C for five hours. The cooled mixture is neutralized by the 
addition of aqueous IN hydrochloric acid and extracted with methylene chloride. The 
extracts are combined, washed with water to neutrality, dried over sodium sulphate, 
filtered, and C\'aporated to give 6 - methoxy - 2 - naphthyl - a - methylacetic aoid. 

Similarly, the other 2-naphthylacetic acid ester derivativ~ prepared by mearrs 
of the procedures descr.ibed in the other ·Exanw.les herein are hydrolyzed to the corres­
ponding 2-naphthylacetic acid derivatives. 

ExAMPLE 20 
A sus;>ension of 2.4 g. of sodium hydride and 50 mi. of benzene is added to a 

mixture of 23 g. of 6 - tluoro - 2 - naphthyl - a - methylacetic acid and 450 mi. of ben­
zene. The resulting mixture is stirred for four ·hours. The mixture is cooled to 0°C and 
19 g. of oxalyl chloride are added; after the addition, the mixture is allowed {O stand 
for four hours. The resulting mixture ois then saturated with ammonia and allowed to 
sta~d fo; eight hour:s. This mimlre is. then evaporated under reduced pressure. The 
re>Jdue 1s 'taken up m me~ylene chlonde, washed with water ro neutrality, dried, fil­
tered, ~n~ evaporated to g~ve 6 - fluoro - 2 - naphthyl - a _ methylacetamide. 

S1milarly, N - methyl - 6 - tluoro - 2 - naphthyl - a - methylacetamide N N -
dimethyl - 6 - fluoro - ·2 - naphthyl - a - methylaceramide, N - ethyl - 6 - flu~r.o ~ 2 -
naphthfl - a - rnethylacetamide, IN,N - diethyl- 6 - fiuoro • 2 - naphthyl _ a- methyl­
acetamide, 6 - fluoro - 2 - naphthyl - a - methyl N - acetyl pyrrolid.ine, 6 - fiuoro -
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2 - naphthyl - a - methyl N - acetyl piperidine, 6 - fiuoro - 2 - naphthyl - a - methyl 
N - acetyl morpholine, 6 - fiuoro - 2 - naphthyl - ,:z - methyl N - acetyl p1perazine, 
6 - fiuoro - 2 - naphthyl: - a -methyl N - acetyl - 4' - me:thylpipetazine are prepared by 
means of the above pr<Jcess by replaoing ammonia with methylamine, dimethylamine, 
ethylamine, diethylamine, pyrrolidine, piperidine, morpholine, piperazine, and i1 - 5 
methy1piperazine, respectively. 

By means of the above process, the corresponding amides of the other 2-naphthyl­
acetic aoid derivatives made by means described herein are prepared. Accordingly, 6-
methyl-2-naphthylacetamide is prepared from 6-methyl-2-naphthylacetic acid. 

EXAMPLE 21 10 
To a solution of 26 g. of 6 - methoxymethyloxy - 2 - naphthyl - a - methylacetic 

acid and 500 mi. of diethyl ether are slowly added a solution comprising of 5.6 g. of 
diazoethane and 50 mi. of diethyl ether. The reaction mixture is a:llowed to stand for 
15 minutes and ~then is evaporated under reduced pressure to yield ethyl 6 - methoxy-
methyloxy - 2 - naphthyl - (t - methylacetate. By replacing diazoethane with diazopro- 15 
pane in the above pro:.::ess, propyl 6 - methoxymethyl:oxy - 2 - naphthyl - a - methyl-
acetate is obtained 

By means of the above described process, the other 2-ntllphthylaceuic acid deviva­
tives made 1by the procedures described in the Examples herein are esterified. 

ExAMPLE 22 20 
A mixture of 32 g. of methyl 6 - difiuoromethoxy - 2 - naphthyl - a - difluoro­

methylacetate, 10 g. of sodium methoxide, 14 g. of hydroxylamine hydrochloride, and 
500 ml. of methanol are allowed to stand for 16 hours. The mixture is then filtered and 
evaporated. The residue is neutralized by the addition ofaqueous IN hydrochloric acid 
and extracted by ether. The ether solution is then washed with water, dnled, and evapor~ 25 
ated to afford 6 - difluoromethoxy - 2 - naphthyl - tY - difiuoromethyl acethydroxamic 
acid. 

Similarly, 6 - methyl - 2 - naphthyl - a - methyl acethydroxamic acid is made by 
means of the above process from methyl 6 - methyl - 2 - naphthyl ~ a - methyl acetate. 

Similarly, the corresponding hydroxamic aaids of the other 2-naphthylacetic acid 30 
derivatives prepared via the procedures described in the Examples herein are made by 
means of the above described process. 

EXAMPLE 23 
To a mixture of 4 g. of sodium hydr<Jxide and 500 mi. of methanol are added: 24.6 

g. of 6 - methylthio - 2 - naphthyl - a - methylacetic aoid. The mixture is s1lirred for 35 
18 hours at 50°C. The cooled mixture is then evaporated to give sodium 6- methyl-
thio - 2 - naphthyl - cr - methylacetate. 

By employing potassium hydroxide, triethylamine, lysine, caffeine, or procaine in 
place of sodlium hvdroxide in the robove process, the potassium, triethylamine, lysine, 
caffeine, or procaine sa:1t of 6 - methylthio - 2 - naphthyl - ex. - methylaceuic acid is 40 
obtained. 

By means of the above procedure, the addition salts of the other 2-naphthylacetic 
add deri:vatives made via the procedures described herein are prepared. 

EXAMPLE 2'4 
A mixture of 2.2 g. of 6 - hydroxy - 2 - naphthyl - a- methylacetic acid, 50 mi. 45 

of acetic anhydride, and 1l 00 mg. of p-toluenesulphonic acid is stirred for four hours 
at 50°C. The mixture is evaporated, water is added, and the mixture is ex;traoted with 
diethyl ether which is >vashed with water to neutrality, dried over sodium stdphate, and 
evaporated to yield 6 - acetoxy - 2 - naphthyl - a - methylacetic acid. 

Methyl 6 - acetoxy - 2 - naphthyl - a - methylacetate is prepared from the above 50 
product by means of the esterification procedure descr·ibed in Example 21. 

EXAMPLE 25 
A mix;ture of 2.3 g. of 6 - methoxy - 2 - naphthyl - .,x - methylacetic .acid, 2.9 g. 

of cinchonidine, and 50 ml. of methanol is stirred for two hours; rclle mixture is then 
allowed to stand until crystallization is complete. The crystals are filtered off and 55 washed with methanol. The crystals are recrystallized fmm methanol, filtered, washed. 
and dried. The pure crystals are added to 60 mi. of 0.2N hydrochlork acid. The 
resulting mixture is stirred for two hours and then eXJtracted wJth diethyl ether. The 
extracts are combined, washed with we,ter to neutrality, dried over •sodium sulphate, 
and evaporated to yield one of the OP'l!ical isomers, namely d - 1(5 - methoxy - 2 - 60 
naphthyl - -tr - methylacetic acid. The filtrates from the EJbove filtranions are acidified 
with aqueous dilute hydrochloric acid and the product is .isola1ted by diethyl ether 
extractions 'to give the other optical isomer, namely l - 6 - methoxy - 2 - naphthyl-
~r - methylacetic acid. 
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Similarly, the opcica:l isomers of the other ,~-mono-substituted 2-napthylacetic 
acid derivatives made via the procedures described herein are separarted, e.g. the d­
and l- isomers of 

6-methyl-2-naphthyl-a-methylacetic acid, 
5 6-triftuoro-methyl-2-naphthyl-a-methylacetic aoid, 5 

6-ftuoro-2-naphthyl-a-methylacetic acid, 
6-chloro-2-naphthyl-a-methylacetic acid, 
6-methylthio-2-naphthyl-a-methylacetic acid, 
6-diftuoromethoxy-2-naphthyl-a-methylacetic acid, 

10 6-diftuoromethylthio-2-naphthyl-a-methylacetic add, ro 
6-isopropyl-2-naphthyl~a-methylacecic acid, and 
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6-ethyl-2-naphthyl-(t-methylacetic acid. 

Ingredients 
2-naphthylacetic acid 
cornstarch 

EXAMPLE 26 
Quantity per tablet, mgs. 

50 
200 

The above ingredients are thoroughly mixed and pressed into single scored tablets, 
one tablet being administered every three ,to four hours. 

EXAMPLE 27 
Ingredients 

6-methoxy-2-naphthyl-a-methylacetic acid 
cornstarch 
lactose 
Magnesium stearate 

Quantity per tablet, mgs. 
30 

100 
370 

2 

The above ingredients are mixed in~imately and pressed into single scored tablets. 

EXAMPLE 28 
Ingredients Quantirty per capsule, mgs. 

6-methylthio-2-naphthyl-(t-methylacetic acid 25 
lactose 225 

The above ingredients are mixed and introduced into a No. 11 hard-shell gelatin 
capsule. 

In a similar manner as that desCl."ibed in each df the preceding three Examples, 
the following compounds can also be so formulated: 6 - methoxy - 2 - naphthyl - a -
methylacetic acid, 6 - methylthio - 2 - naphthyl - a - methylacetic acid, 6 - chloro -
2 - naphthyl - ct - methylacetic acid, 6 - ftuoro - 2 - naphthyl - <a - methyl - acetic 
acid, 6 - methyl - 2 - naphthyl - n - methylacetic acid, 6 - trifluoromethyl - 2 -
naphthyl - H methylacetic acid, 6 - diftuoromethoxy - 2 - naphthyl - a - methylacetic 
acid, 6 - chloro - 2 - naphthylacetk acid, 6 - methylthio - 2 - naphthylacetic acid, 
6 - methyl - 2 - naphthylacetic acid, 4 - chloro - 2 - naphthylacetic acid, 3,'4 - dihydro -
6 - methoxy - 2 - naphthyl - a - methyl acetic acid, 3,4 - dihydro - 6 - methyLthio 
2 - naphthyl - cr - methylacetic acid, 3,4 - dihydro - 6 - ch:loro - 2 - naphthyl - a -
methylacetic acid, 1 - methyl - 2 - naphthyl - , ~:,a: - merhyleneacetic acid, sodium 
8 - chloro - 2 - naphthyl - a - ftuoroacetate, methyl 6,7 - dimethylthio - 2 - naphthyl­
acetate, 4 - methylthiomethyleneoxy - 2 - naphthyl - <Y diftuoromethylacecic acid, 4 
methyl - 2 - naphthylacetic acid, 1 - merhoxy - 6 - (4' - merhoxytetrahydropyran-
4' - yloxy) - 2 - naphthylacetamide, potassium 3,4 - dihydro - 7 - methyl - 2 -
napthyl - a,<t - diftuoromethyleneacetate, 3,'4 - di:hydro - 6 - fluoro - 2 - napthyl -
{~ - methylacetic acid, 3,4 - dihydro - 6 - methyl - 2 - naphthyl - a - methylacetic acid, 
3,4 - dihydro - 6 - diftuoromethoxy - 2 - na,phthyl - ,y - methyl:acetic acid, 3,4 -di­
hydro - 6 - methoxy - 2 - naphrthylacetic acid, 3,4 - dihydro - 6 - m~ylthio - 2 -
naphthylacetic acid, 3,4 - dihydro - 6 - chloro - 2 - naphthylacetic acid, 3,4 - dihydro -
6 - methyl - 2 - naphthylacetic acid and N,N - diethyl 4 - iso - propyl - 2 - naphthyl­
' - methylacetamide. 
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WHAT WE CLAIM IS :-
1. Any one of the compounds of ·the general formulae: 

;pi /?2 ~ 

ro<t:OO# cxY't:~# 
.1X I 

R~t:~oH ~~~0# 
:xrr ~ :zr 

/?1" R' R.... ;p# 

R~t:d~H ~t:(J(J# 
II1T ~ .IJC 

.RSJ .-p/0 .Rd lf>9 

~&"(}()/{ ~C'ddH 
If'- .m: /?~ E 

wherein one of R1 and R2 is hydrogen and the other is difiuoromethyi, fluoro, or chloro; 
or 

R1 and R2 :taken ltogetber are alky.lidene, :halomethylene, or ethylene; 
R" is n ifluoromethyl, a hydrolyzable ester, difluoromerhoxy, alkoxymethyloxy, 

4' -alkoxytetrahydiropyran-4'-yloxy, te'trahydrofuran-2' -yloxy, tetrahydropyran-2'-
yloxy, .or thioether; 

R4 is cyclaalkyl, lJYdroxymethyJ, alkoxymethyl, trifluorometh)'ll, vinyl, ethynyl, 
a hydrolyza'ble ester, alkoxymethyloxy, alkytthiomethy1thio, di•fluoromethoxy, alkoxy­
methylthio, alky.lthiomethyloxy, difluoromethylthio, :formyl, carboxy, alkoxycarbonyl, 
acetyl, cyano, or aryl; 

each of R' (at position 4, 7, or 8) and R~ :(a<t pos:ition l, 4, 7, of 8) is alkyl, tri­
.tluoromethyl, fluoro, chloro, hydroxy, a hydrolyzable ester, oxyerher, or thioerher; 
provided tha:r R5 '(when rot posi·tion 7) ·is other than alkyl; 

R' is alkyl, cycloal1ky.l, ·hydroxymethyl, al'koxymtthyl, wifluoromethyl, vinyl, 
ethynyl, fluoro, chloro, 'hydroxy, a hydrolyzabte ester, oxyethe·r, thioether, formyl, 
carboxy, alkoxycarbonyl, acetyl, cyano, or aryl; 

each of Ra and R~ (a't position 1, 4, 7, or 8) is a'lkyl, fiuoro, chloro, hydroxy, a 
hydrolyzable ester, oxyether , or thiocther; provided' tha<t when one of R" and R9 is 
hydroxy, oxyerher, or thiocther, .the orher is the identical group or alkyl, fluoro, chloro, 
or a hydrolyzable ester; 

cne cf R'0 and R" ·is hydrogen, <the other being methyl, ethyl, difluoromethyl, 
fluoro. or chloro; or 

R10 and R" taken together are alkylidene, halomethylene, or ethylene; provided 
that when one of R10 or R11 is methyl or ethyl, R6 (when at position 1 or 7) is other 

.. than alkyl; or 
a corresponding amide, ester, hydroxamic acid, or pharmaceutic<rlly acceptable 

addition salt thereof. 
2. A compound according to Claim :1 wherein one af R 1 and R 2 is hydrogen and 

me other ·is difiuoromerhyl, tluoro, or chi oro; or 
R1 and R~ ·taken together are medlylene or difiuoromethylene; 
R~ is difluoromcthoxy, methoxymethyioxy, 4' ~methoxytetrahydropyran-4' -yloxy, 

methy1thio, d1fluoroonethylthio, or methoxymethylthio; 
R' is cyclopropyl, vinyl, ethynyl, 'tllifluoromethyl, difluoromethoxy, methoxy­

methyloxy, ethoxymethyloxy, n-propoxyrnethyloxy, difiuoromethykhio, or methoxy­
metbylthio; 

each of R' (at position 4, 7, or 8), Rl (at position I, 4, 7, or 8), R• and R9 (at 
posidon 1, 4, 7, or 8') is fluoro, cl:tloro, methyl, ethyl, isopropyl, metboxy, methoxy­
meth~oxy, difluorometih.oxy, '4' -methoxytetra'hydropyran-4' -yloxy, methylth:io, di~ 
fluoromerhylthio, or methoxymethyl:th,io; provided that R5 {when at position 7) is 
other than methyl, ethyl, or iropropyl; provided that when one of R" or R0 ·is methoxy, 
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mcthoxymethyloxy, difiuoromethoxy, 41 -methoxytetrahydropyran-4 1 -yloxy, methylthio, 
difluoromethylthio, or methoxymethylthio, the other is me idennical group or fluoro, 
chloro, methyl, ethyl, or isopropyl; 

R' is methy~ ethyl, isopropyl, cydopropyl, ttifiuoromethyl, vinyl, ethynyl, fiuoro, 
chloro, methoxy, methoxymethyloxy, difluorometboxy, 41 -methoxytetrahydropyran-4

1

-

yloxy, methylthio, methoX}me:thylth~o, or difluoromc:thykhio; 
one of R'~ and R" is hydrogen, the other being methyl or difluoromethyl; or 
R'0 and R" taken •together are methylene or difiuoromethylene; provided that 

when one of R'" and R" is methyl, R" (when at position 1 or 7) is other than methyl, 
ethyl, or isopropyl; or 

a corresponding amide, ester, hydroxamic acid, or pharmaceutically acceptable 
addition salt ;thereof. 

3. The compound of Formula XI according to Cl00m 1, wherein R• is cyclo­
propyl. 

4. The compound of Formula XI according to Claim 1, wherein R• is trifiuoro­
methyl. 

5. The compound of Formula XI according to Oaim '1, wherein R• is difluoro­
methoxy. 

6. The compound .of Formula X·I according to Claim 1, wherein R• is difiuoro­
methylthio. 

7. The compound of Formula X<IV according to Claim 1, wherein R' is methyl; 
one cf R10 and R 11 is hydrogen and the other is methyl. 

8. The compound of Formula XIV according oo Oaim 1, wherein R~ is ethyl; 
one of Rw and Rll is hydrogen and •the other is methyl. 

9. The compound of Formula XIV according to Claim rl , wherein Rr is trifiuoro­
methyl; one of R' 0 and R11 is ·hydrogen and the other is merhyl. 

t10. The compound of Formula XIV according to Claim ·1, wherein R• is Buoro; 
one of R10 and R11 <is hydrogen and the other is methyl. 

11. The compound of Formula XIV according to Claim 1, wherein R1 is chloro; 
one of R 10 and R u tis hydrogen and the other is methyl. 

12. The compound of Formula XIV according to Claim ·1, wherein R' is metboxy; 
one of R10 and R11 is hydrogen and the other is meth}11. 

·13. The compound of Formula XIV according to Claim 1, wherein R' is difiuoro­
methoxy; one of R'0 and R11 is hydrogen and the other is methyl. 

14. The compound of Formula XIV accord!ing ·to Qaim 1, wherein R7 is methoxy­
methyioxy; one of R' 0 and R" is hydrogen and the other is methyl. 

15. The compound of Formula XIV according w Cla·im 1, wherein R1 is 41
-

methoxytetrahydropyran-'4' -yloxy; one of R1
" and R u is hydrogen and che other is 

methyl. 
,16. The compound of Formula XIV according to Claim 1, wherein R 1 is methyl­

thio; one of R'0 and R11 is hydrogen and the other is methyl. 
:t7. The compound of Formula XIV according <to Olaim 1, wheroin R 1 is dj­

tluoromethylthio; one of ·R' 0 and R" is hydrogen and the other ·is methyl. 
18. The compound rtf Frtrmula XIV according to Claim ·1, wherein R' is 

methoxy; one of R'" and R" is hydrogen and the other is difiuoromethyl. 
19. A compound of Formula :>GIV according to Claim :1, wherein R7 i'S methyl, 

lTiftum'ometl!yl, fiuoro, chloro, methoxy, methylthio, diftuoromerhoxy, dlifiuoromethyl­
thio, isopropyl or ethyl; and one of R'0 and R11 is hydrogen and the other is methyl. 

. 20. A. ~ompound according to Olaim 19, resolved· and having a laevorotary 
opncal actiVIty. 

21. A compound according .to Claim 20, wherein R7 is methoxy . 
. 22. A_ ~ompound according {0 Claim 19, resolved and haVIing a dexrrorotary 

opocal acuvny. 
23. A compound according .to C!aim 22, wherein R7 is mothoxy. 
24. Any one of the compounds of the general formulae: 

wherein each of R'2 and R" (at position t or 4) is •hydroxy, oxyother, or thioether. 
each of R 13 (at posicion ·1 or 4) and: R" is alkoxy or alkylthio; provided that 
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when R12 or R15 is alkoxy or alkylthio, R13 or R14
, respectively, is a different a:lkoxy 

or alkylthio group; 
one of R l'l and RF is hydrogen, the other being hydrogen, methyl, ethyl, difiuoro­

methyl, fiuoro, or chloro; or 
5 R16 and R17 taken together are alkylidene, halomethylene, or ethylene; or a 5 
• corresponding amide, ester, hydroxamic acid, or pharmaceuuicaHy acceptable 

10 

15 

20 

30 

additJion salt thereof. 
25. Any one of the compounds of the general !formulae: 

wherein each of R8 and R20 (a:t position '1, 7, or 8} is alkyl, fiuoro, chloro, hydroxy, a 
hydrolyzable ester, oxyether, or thioether; ;provided that when one of R8 and R20 is 
hydroxy, oxyether, or thioether, the other is the identJical group or alkyl, fiuoro, ch:loro, 
or a hydrolyzab:le ester; 

one of R16 and R17 is hydrogen, the other being hydrogen, methyl, ethyl, difiuoro­
methyl, fiuoro, or chloro; or 

R16 and R17 taken together are alkylidene, halomethylene, or ethylene; 
Rw (at posit:ion '1, 7, or 8) is a1kyl, trifiuoromecllyl, fiuoro, .chloro, hydroxy, a 

hydrolyzable ester, oxyether, or thioether; provided; ,that when R16 and R17 are hydrogen 
or one of R13 and R17 is methyl or ethyl, R19 (when at position 1) is other than hydroxy; 
and 

R21 is hydrogen, alkyl, cydoalkyl, trifiuoromethyl, fiuoro, chloro, hydroxy, a 
hydrolyzable ester, oxyether, thioether, or aryl; provided that at least one of R16

, R17
, 

and R21 is other than hydrogen; !provided that when one of R16 or R11 is methyl or 
ethyl, R21 is ot:her than hydrogen; or 

a corresponding amide, ester, hydroxamic ac1id, or pharmaceutically acceptable 
addition saLt thereof. 

26. A ·compound according to Claim 24, wherein each of R8
, R19 (at position 

1, 7 or 8) and R20 (at position 1, 7 or 8) is fiuoro, chloro, methyl, ethyl, isopropyl, 
methoxy, methoxymethyloxy, difiuoromethoxy, 4'-methoxytetrahydropyran-4' -yloxy, 
methylthio, difiuoromethylthio, or methoxymethylthio; provided that when one of R8 

or R20 is methoxy, methoxymethyloxy, difiuoromethoxy, 4'-methoxytetrahydropyran-4'­
yloxy, methylthio, difiuoromethylthio, or methoxymethylthio, the other is the identical 
group or fiuoro, chloro, methyl, ethyl, or isopropyl; 

one of R16 and R17 is hydrogen, the other is hydrogen, methyl, or difiuoromethyl; 
35 or 

R16 and R17 taken together are methylene. or difiuoromethylene; 
R21 is hydrogen, methyl, ethyl, isopropyl, cydopropyl, trifluoromethyl, fiuoro, 

• .. chloro, methoxy, methoxymethyloxy, difiuoromethoxy, 4'-methoxytetrahydropyran-4'­
yloxy, methy1thio, methoxymethylthio, or difiuoromethylthio; provided that at least 
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40 one of R16
, R11

, and R21 is other than hydrogen; provided that when one of R16 or R17 40 
is methyl, R21 is other than hydrogen; or 

J a corresponding amide, ester, hydroxamic acid, or pharmaceuticaHy acceptable 
addition salt thereof. 

27. The compound of Formula VI according to Claim 24, wherein R21 i'S fiuoro; 
45 one of R16 and R17 is hydrogen and the other is methyl. 4S 

28. The compound of Formula VI according to Claim 24, wherein R21 is chloro; 
one of R16 and. R11 is hydrogen and the other is methyl. 
29. The :compound of Formula VI according to Claim 24, wherein R21 is methyl; 
one of R16 and R11 is hydrogen and the other is methyl. 

50 30. The compound of Fonnula VI according to Claim 24, wherein R21 is trifiuoro- 50 
methyl; 

one of R16 and R11 is hydrogen and the other is met:hyl. 
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31. The compound of Formula VI according to Claim 24, wherein R21 is methoxy; 
one of R16 and R1

' is hydrogen and the other is methyl. 
32. The compound of Formula VI according to Claim 24, wherein R21 is methyl­

thio; 
5 one of R16 and R1' is hydrogen and the other is methyl. ~ 

33. A pharmaceutical composition for oral administration use in effecting treat­
ment of inflammation, pain, fever, and itching which comprises, in a dosage of from 
0.1 mg. per kilogram to 20 mg. per kilogram of body weight, a compound of any one 
of the general formulae I to VIII as hereinbefore defined and an excipient therefor. 

10 34. A process which comprises treating a 2-naphthylacetic acid ester derivative 10 

15 

20 

'25 

30 

of one of the following general formulae: 

.-f'~c~&"Jl'~-'7.7'' ..w-c-~'"'*'A'~/ 
1f16'1 1lE[ )pZI1 ZZJr 

R',J .f>Zt>l 

'OY'"~""'""'i:.J:o-'"1t_,.....,"7? 
:mil .x::m-

wherein each of R6
' (at position 1, 4, 7 or 8) and R19

' (at position 1, 7, or 8) is alkyl, 
trifluoromethyl, fluoro, chloro, a conventional hydrolyzable ester, oxyether, or thio­
ether; provided that R6

' (when at position 1 or 7) is other than alkyl; 
each of R81

, R9
' (at position 1, 4, 7, or 8), and R201 (at position 1, 7, or 8) is 

alkyl, fluoro, chloro, a hydrolyzable ester, oxyether, or thioether; provided that when 
R8

' is oxyether or thioether, R9
' or R20

' is the identical group or alkyl, fluoro, chloro, 
or a hydrolyzable ester; provided that when one of R9

' or R20
' is oxyether or thioether, 

R 81 is the identical group or alkyl, fluoro, chloro, or a hydrolyzable ester; 
each of R121 and R151 (at position 1 or 4) is oxyether or thioether; 
each of R13 (at position 1 or 4) and R 1

' is alkoxy or alkylthio; provided when 
R121 or R1

·" is alkoxy or alkylthio, R13 or R14
, respectively, is a different alkoxy or 

alkylthio group; 
Rw is alkyl, cycloalkyl, trifluoromethyl, alkoxymethyl, vinyl, fluoro, chloro, a 

hydrolyzable ester, oxyether, thioether, formyl, alkoxycarbonyl, acetyl, cyano, or aryl; 
and 

R211 is alkyl, cycloalkyl, trifluoromethyl, fiuoro, chloro, a hydrolyzable ester, 
oxyether, thioether, or aryl; 
with 

a molar equivalent of alkali metal hydride in an ether solvent and then with a 
molar excess of a methyl halide to afford the corresponding a _ methyl - 2 - naphthyl­
acetic acid ester derivative of one of the following general formulae: 
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wherein RG', R"', R", R12', R1", Ru, R1", R1$', R19', and R20' and R211 are as defined 
above. 

35. The process according to Claim 24, wherein the 2-naphthylacetic acid ester 
derivative of one of the formulae XVII-XXIV is treated with a molar equivalent 
of sodiUIU hydride in an ether solvent and then with a molar excess of methyl iodide 
to afford the corresponding 2 - naphthyl - fCI - methylacetic acid ester derivative of 
one of the Formulae XXV-XXXII and thereafter treating, in optional order and to 
the extent ne:cessary and desired, the compound thus prepared by 

1) the hydrolysis of the oxyether or alkoxymethyl groups; 
2) the hydrolysis of the ester group; 
3) the etherification of the hydroxy or thio groups; 
4) the introduction of the 6-ethynyl group by brominating and then debrominating 

the corresponding 6-vinyl group; 
5) the introduction of the 6-acetyl group by treating the corresponding 2-(ll· 

bromoethyl) group with sodium acetate followed by base hydrolysis to yield 
the corresponding 6-Ga-hydroxyethyl) .group which is <~xidized ·to furnish the 

. corresponding 6-acetyl group; 
6) the introduction of the 6-carboxy group by treating the corresponding 6-acetyl 

group with sodium hypochlorite or other oxidizing agent; 
7) the introduttion of the. 6-hydroxymethyl group by esterifying and reducing 

the corresponding 6-carboxy group with diborane or other reducing agent; 
8) the introduction of the 6-formyl group by oxidizing the corresponding 6-

hydroxymethyl group with manganese dioxide or other oxidizing agent; 
9) the introduction of the 6-cyano group by treating the corresponding 6-formyl 

group with hydroxylamine hydrochloride to yield the corresponding oxime 
which is dehydrated with •acetic anhydride or other dehydrating agent; 

10) the esterification of the carboxy groups; 
11) the. esterification of the hydroxy groups; 
12) the formation of the amide of the acetic acid moiety; 
13) the formation of the pharma~eutically acceptable addition salts of the acetic 

acid moiety; 
14) the formation of the hydroxamic acid of the acetic acid moiety; 

whereby 
to prepare an ~n:-methyl~2-naphthylacetic acid derivative. of one of the following 

formulae: 
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wherein each of R' (atr position 1, 4, 7, or 8) and R" (at position 1, 7, or 8) is alkyl, 
trifluoromethyl, fluoro, chloro, hydroxy, a hydrolyzable ester, oxyether, or thioether; 
provided R' (when at position 1 or 7) is other than alkyl; 

5 

·. 

10 

each of R3
, R' (at position 1, 4, 7, or 8), and R?o (at position 1, 7, or 8) is alkyl, 

fluoro, chloro, hydroxy, a hydrolyzable ester, oxyether, or thioether; provided that 
when R• is hydroxy, oxyether, or thioether, R' or R20 is the identical group or alkyl, 
fluoro, c-hloro, or a hydrolyzable ester; provided that when one of R' or R20 is 
hydroxy, <~xyether, or thioether, R8 is the identical group or alkyl, fluoro, chloro, or 
a hydrolyzable ester; 10 "' 

15 

20 

each of R12 and ,, (at position 1 or 4) is oxyether or thioether; 
each of R'' (at position 1 or 4) and R1' is alkoxy or alkylthio; provided that when 

Ru or R'~ is alkoxy or alkylthio, R 13 or R1 
.. , respectively, is a different alkoxy or 

alkylthio group; 
R•• is hydrogen, alkyl, cycloalkyl, trifluoromethyl, hydroxymethyl, alltoxyrnetbyl, 

viny~ ethynyl, Ouoro, chloro, hydroxy, a hydrolyzable ester, oxyether, thioether, formyl, 
carboxy, alkoxycarbonyl, acetyl, cyano, or aryl; and 

R21 is alkyl, cycloalkyl, trifluoromethyl, fluoro, chloro, hydroxy or a hydrolyzable 
ester, oxyether, thioether, or aryl; or a 

corresponding amide, ester, hydroxamic acid, or pharmaceutically acceptable 
addition salt thereof. 

36. The process according to Claim 35 for preparing a compound having the 
general formula 

15 

20 

25 wherein R,, is methyl, trifluoromethyl, ftuoro, chloro, methoxy, methylthio, difluoro- • 25 
methoxy, difluoromethylthio, isopropyl or ethyl; or a corresponding amide, ester, 
hydroxamic acid or phannaceutical addition, salt thereof. 

37. The process according to Claim 36, including a resolution step to yield a 
compound having a laevorotary optical activity. 

30 38. The process according to Qaim 37, wherein R" is methoxy. 30 
39. T-he process according to Claim 36, including a resolution step to yield a 

compound having a dextrorotary optical activity. 
40. The process according to Claim 39, wherein R21 is methoxy. 
41. A process for the preparraion of 2-naphthyl-a-methylacetic acid derivatives of 

35 the following general formula: 35 
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OH3 
I 

Ar---CH-COOH 

XXXV 

wherein Ar is a group of the general fonnula : 

R is hydrogen, alkyl, cycloa-lkyl, trifluoromethyl, alkoxymethyl, vmyl, ethynyl, 
fluoro, chloro, a hydrolyzable ester, oxyether, thioether, fonnyl, alkoxycarbony~ acetyl, 
cyano or aryl; 

R' (at positions 1, 4, 7 or 8) is hydrogen, alkyl, fluoro, chloro, a hydrolyzable 
ester, oxyether, or thioether; provided R and R' -are not simultaneously hydrogen; 
provided when R' is other than hydrogen, R is hydrogen, alkyl, trifluoromethyl, ftuoro, 
chloro, a hydrolyzable ester, oxyether or thioetber; provided when one of R and R' 
is ox:yether or thioether, the other .group is the identical group or hydrogen, alkyl, 
fluoro, chloro or a hydrolyzable ester; provided when one of R and R' is trifluoro­
methyl, the. other is hydrogen; and 

Z is a carbon-carbon single bond or a carbon-carbon double bond; provided when 
Z is a carbon-carbon double bond, R' when .at position 4 is hydrogen; provided when 
Z is a carbon-carbon double bond, R is hydrogen, alkyl, fluoro, chloro, a hydrolyzable 
ester, oxyether or thioether; 

which comprises treating a 2-naphthyl-.~-alkoxycarbonyl acetic acid ester deriva­
tive of the general formula : 

Ar-OH-COOAlky! 
I 
COO Alkyl 

XXVA 
sequentially with 

1) a molar e.quivalent of an alkali metal hydride in a hydrocarbon solvent and 
methyl halide to afford the corresponding 2-naphthyl...a-methyl-a-alkoxycarbonyl acetic 
acid ester derivative of the general fonnula: 

CH3 

I 
Ar-C--;COOAlkyl 

I 
COO Alkyl 

XXVB 

2) an aqueous basic hydrolysis mixture to afford the corresponding 2-naphthyl­
a:-methyl-a-carboxy acetic acid derivative of the following general formula: 

CH3 

I 
Ar-C-COOH and 

I 
COOH 

xxvc 

3) heating at a temperature between 25°C to 180°C to afford the corresponding 
2-naphthyl-a-methyl acetic acid derivative of Fonnula XXXV. 
, 42. The process a~ording to Clai!ll 41, wherein R is hydrogen, methyl, ethyl, 
Isopropyl, cyclopropyl, tnfluoromethyl, vmyl, etbynyl, fiuoro, chloro, methoxy, methoxy­
methyloxy, difluoromethoxy, 4' -methoxytetrahydrofuran-4' -yloxy, methylthio, methoxy. 
methylthio or difluoromethylthio; 
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R' (at position 1, 4, 7 or 8) is hydrogen, methyl, ethyl, isopropyl, trifluoromethyl, 
fluoro, chloro, methoxy, metho:x:ymethyloxy, difluoromethoxy, 4' -methoxytetrahydro­
furan-4'-yloxy, methylthio, metho:x:ymethylthio, or difluoromethylthio; 

alkyl is methyl or ethyl; 
alkaH metal hydride is sodium hydride; and 
methyl halide is methyl iodide. 
43. A process for the preparation of a 2-naphthyl-a-difluoromethylacetic acid 

deriwtive of the general formula : 
CHF2 

Ar-hr-COOH 

wherein Ar is as defined in Claim 411 
which comprises treating a 2-naphthyl-a-alkoxycarbonyl acetic acid ester deriva­

tive of the general formula : 

sequentially with 

Ar-OH-COOAlkyl 
I 
COO Alkyl 

XXVA 

1) an alkali metal alkoxide and chlorodifluoromethane in an ether solvent to afford 
the corresponding a - alkoxycarbonyl - iCI' - difluoromethyl - 2 - naphthyl acetic acid 
ester derivative of the general formula: 

CHF .. I . 
Ar-C-COO Ailey I 

I 
COO Alkyl 

XXVIB 

2) an aqueous basic hydrolysis solution to afford the corresponding a-carboxy-a­
difluoromethyl-2-naphthylacetic acid derivative of the general formula: 

CHFq 
I -

Ar-C-COOH and 
I 
COOH 

XXVlC 

3) heat to temperatures of 30°C to 150°C to afford the corresponding 2-naphthyl­
<r-difluoromethylacetic acid derivative of formula XXXVI. 

44. The process according to Claim 43, wherein R is hydrogen, methyl, ethyl, 
isopropyl, cyclopropyl, vinyl, ethynyl, trifluoromethyl, fluoro, chloro, methoxy, 
methoxymethyloxy, difluoromethoxy, 4'-merhoxytetrahydrofuran-4' -yloxy, methylthio, 
methoxymethylthio, diftuoromethylthio; and 

R' (at position 1, 4, 7 or 8) is hydrogen, methyl, ethyl, isopropyl, trifluoromethyl, 
fluoro, chloro, methoxy, methoxymethyloxy, difluoromethylthio, 4'-methoxytetrahydro­
furan-4' -yloxy, methylthio, methoxymethylthio, difluoromethoxy. 

45. A process for the preparation of a 2-naphthyl-a,a-difluoromethylene acetic 
acid ester derivative of the general formula 

OF2 
I 

Ar-C-COO Alkyl 
XXXVII 

wherein Ar is as defined in Claim 4'1, which comprises refluxing a 2-naphthyl-a-oxo­
acetic acid ester derivative of the formula : 

0 
II 

Ar-C-COO Alkyl 
XXVHA 
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46. The process accoding to Claim 45, wherein R is hydrogen, methyl, ethyl, 
isopropyl, cyclopropyl, trifluoromethyl, vinyl, ethynyl, fluoro, chloro, methoxy, 
methoxymethyloxy, difluoromethoxy, 4' -methoxytetrahydrofuran-4' -yloxy, methylthio, 
methoxymethylthio or difluoromethylthio; and; 

5 R' (at position 1, 4, 7 or 8) is hydrogen, methyl, ethyl, isopropyl, trifluoromethyl, 5 
fluoro, chloro, methoxy, methoxymethyloxy, difluoromethoxy, 4' -methoxytetrahydro­
furan-4'-yloxy, methylthio, methoxymethylthio, or difluoromethylthio. 

47. Compounds according to any one of Claims 1 to 32 as herein described and 
" exemplified. 

10 48. Compositions according to Claim 33 substantially .as herein described and 10 
exempHfied. 

49. A process according to any one of Claims 34, 41, 43 and 45 substantially as 
herein described and exempHfied. 

50. A 2-naphthyl acetic acid derivative when obtained by the process claimed in 
15 any one of Claims 34 to 46 or Claim 49. 15 
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