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3-(TRSUBSTITUmD BENZOYL)-PROPIONIC ACLD AYID A' .ME,0IHD FPORITHE
PRODUCTION THBREOF (71)    We TAKE DA  YAKUHIN: ''Ito 4 carbons, an aikoxy
group of lto.4 car.-. KOG:YO  KABUSHIKI KAISHA: also 'bons, hydroxyl,
halogen or an alkyltio:' . known asT~alke.da Ch'emical. Industries Ltd
group of I to 4 carbons. oir tQgether -cpn- . -  :of ,27 ." Doshofnachi
2-chome, Higashi-ku ' stitute an alkylened'ioxy group ' Ito 3 car-' 5 -
Osaka, . Japah; a body .corporate organised   bons, with the proviso that
when Ri is an  35 .,under- thelawsof Japan do hereby declare  alkoxy.
group, at least oneof R2P and R. is; ::the invetion,,forwhich we pray.that
a pa-  alkoxy or alkylthio group, or R2 and R.. , ,tent may b:'granted'to
us, and the method  -together constitute alkylenedioxy, when R.i:: by which
it is;to be per formed, to be par-  is alkyl or^ hydroxyl, .2 and R3 which
ore ,10O, . ticularl.y described in and by the- following  the same or'
dier6fntj, represent alkoxy or: 40 : statement:,- 'alkylthio group- or.'
together -constitute, ; .is  invention, reTates to a novel 3-
alkylenedioxy,: when R2 -and. R3 are meth- (trisubitituted
benzo6y')-propionic acid 6a:d  oxy, R. is an alkyl group of 2 or 3
carbons,:a a ' .   the production thereof.              alkoxy group of 2
to 4 carbons or hydroxyl .15, eretof'ore, thore hasbeen noreport that  and
when R2 is'methyl and R3 is methoxy, .45 .benzoyl propionic acid
derivatives. have 'a  RI is and alkoxy group of.2 to 4 carbons'.
.spasmolytic ,or relaxing action on the gall    Referring to the formula
:(I) thealkyl' *   bladder, the cpommon biliary duct, especial-  group of
R., R2 or Ri may be exemplified by ly Oddi's sphincter.
methyl, ethyl, n-propyl, isopropyl, 'n-butyl, 20 E :We have found that a.
compound  -sec. butyl 'and tert; butyl, the akoxv group-50.- represented by
the:folow1ing formula (I) has  of R., 1I: or R, may be exemplified by .,a
stro~ng spasmolytic .or relaxing action'on  methoxy,ethoxy, n-ropoxy,
isopropoxy, ,- the gall bladder, th,.: commonbiliary  uct, .butoxy, sec.
butoxy and tert. butoxy,.the especially .Oddi's sphincter as :.we  as a
halogen atom  of2 R1or R, may be ex- 25 strong choleretic activity and a
low toxicity:  amplified by chlorine, bromine, iodine" a-d  55, . -  .- Ri
" . ' :: . . . : -' ' ': "' -    fluorine,. the alkylthio group-of R2 'or.3
miaybe exemplifedc by meth yIt~ho OCH2CHi COOH             ethylthio,
n-propylthio,- isopropylthi  '. I.          -    ,   Cl  .- ;'.  .......  '
t) .butylthio, sec. butylthio and tert. butylthio. and.the alkylenedioxy
grcup formed by,60 ,2  , l .,  ,,  - ,.    ,,   -  -  , connection of R2
and R. may be. ex- ^ :.  .Rj: ,3 . .-.::   :       emplified   by
methylenedioxy, ;. , ,.., ....ethylenedioxy 'and: propylenedioxy. wherein
Ris an R lkyl  group of.l to 4 car-    The compound of theformula (I) can
be :bons, an. a.koxygtroup of [t to 4 carbons or  produced by,` for
example:  '   65 



hydox     n         ar e te Samie or    (I):reacting a compound of the
formla 30      :   _ '       ,diff  ad repeset an '.alkI gu of 1  .... I
-~ ~ P.PIPo    2~~~~~~~~~~~~~~~~~~~~~~~~ t  ^  .2 .  : , ,   t    :
~1,387,7933            ,,,,.!+                2 . '   -   '   :    ' R'' -
alkylene-dioxy group. of :1: to' 3 carbons car, :beproduced by,-'for
example, subjecting a "'' '  .................   :.  : . ................;
comp~ound df the f~ormula (VI):,..- R7 -~ '                              '
i? l C H)'  <''' '  '  '  ''ffl'  "   .   ' ' .  J  ,!J'  .  -M , .-,.It
^ :      0       - ~~R2                                   vCOCH2C~I2COOH
. - . wherein  R, Rzand R3 have the. same.mean-  N ing as defined above
with a.: reactive derivative of sucCinic anhydride, succinic      Rg 5 acid
half-ester. half-halide, succinic. acid .half-ester half nitrile or
succinic.acid half-  where R. is an alkoxy group and R, and R9  35 ''estet
half nitrile or succinic. acid half-ester  have the same meann, as above to
ether and hydrolysing::theresulting productT .f  cleavage. necessary;
The esterified carboxyl group of R, and 10   (2) subjecting a compound of
the formula 'R may be exemplified by alkoxycarbonyl (III):    '
:  '          (e~g.' methojxycarbonyl or ethoxycarbonyl),  40
'aralkoxycarbonyl (e.g. benzoylcarbonyl or phenethyloxy-carbonyl) and'
aryloxycar- | ,Obonyl (e.g. phenoxycarbonyl or- tolyloxy- COCHC H-COO
~carbonyl). *  An" alkoxy: group of R*R. and R, ani  45 - NL  j . .   (IlL)
' -       alkylthio group and an'alkylendioxy group of R. and R, may be
exemplified'in the R2                                same.way as in the
case of Rk, R2 and R3. R3                            The production 'of the
compound (I) by, wherein Ri, R2 and R3 have the same mean-  the re
compound (II3   50 andthereatie drivtie of succiic acid ing as defined
above to:hydrogenation; and   varies with the kinids ofreactive eridvatives
15   (3) treating a compound .of the formula  of 'succinic' acid.  ypica
modes are as -  (IV)   -    .  ti         '    :  . '   '   follows: (I-A)
The reaction between the corn- 55. :.': RI    - - .  .  R      .  pound
(II): and 'succinic :anhydride gives directly the compound'(I). C:: CHCH
(I-B) The-reaction between the com- t~j) ~t'  ' ' N  '   .  i pou'n'd (11)
and the succinic acid half- ..4,. . . . . X : . ,., . R6 ester
half-halidee   such    as   / - 60 -1
rn .  methoxycarbopropionyl chloride and fl R2   |      :         - \    -
ethoxycarbopropionyl chloride or succinic: acid fialf-acid.half-ester
half-nitrite:such as meth'yl  -cyanopropionate,  and ethyl /3 wherein R1,
R2 and R3 have the same mean-  cyanopropionate gives the:ester correspOn-
65 - ing as defined above and Ra and E ahre athe   dig tQ the compound (I)
and the hydrolysis 20 same as. or.different from each other, es-  of. the
ester gives the compound (I). -terified earboxyl group or cyano or one of
(I-C) The reaction. between the com- 



.R, and. II is 'hydrogen and 'the oter is  pound (II) and a succinic acid
half-ester cyano wi:th an acid or an alli"        such as monomethyl
succinate and  70 The compound (I):wherein R1 is hydrox-  monoethyl
succipate in the presence of 25 yl, nam'ely the com'pound ofthe formula:
polyphosphoric acid or polyphosphoric-acid ester. gives the ester
corresponding to the : '.   .  ':' ~H  cohnpound (I), and the hydrolysis of
the es- - -   OH           .   E .      ~~~~~~~~~~~~ter gives the compound
(1).  7 The icaction o  h   bv   1Ao -                  (I-COC~aCH2CWH  :B)
is advantageously carried out in a -  -  f  -<          A, {a) ,' '
suitable .inert solvent such as an aromatic N'                          '
' ' ::-'' ' .i    ::: :hydro~carb'on or its deriivative (e.g. beniene,
tol1uene, xylenne: or nitrobenzene), a  80 I                    :    :
halogeno aliphatie hydrocarbon (e.g. 9     -   '
methylene chloride, chloroform, carbon wherein Re and R, are. the same as
'or  tetrachloride, *ethylene dichloride or - different from each other, an
alkoxy group   ethylene tetrachloride), ether (e.g. ethyl of I to 4 carbons
or an alkylthio' group of t  ether, propyl ether, isopropyl ;qther  85 30
to 4 carbons, or together constitute an   ethyleneglycol  dimethyletheri,
ethylene-    3                                        1,387i,733
3 <,    glycol diethylether or carbon disulfide and   such as zinc, iron
or.. tin, or. an amalgam mixtures of -two or' more' of them. It is  such
'as sodium amalgaim.Catalytic reduction desirable to .carryout tet reaction
under  his, in general, carried out in a suitable solvent. - .anhydrous
conditions and in the presence. of. such as a lower alcohol having from i
to 4 5 . a metal- c~hlorid@- such as 'anhydrous '-carbon atoms (e.g.
methanol or ethanol), an^ 70 '. aluminium chloride, stann'ic'chloride, zinc
ether (e.g. dioxane,.tetrahydrofuranisopropyl- chloride and titanium:
tetrachloride .;and' ether.), acetic acid, ethyl acetate or water, or a
mixtures of.two ormore of 'them. The reac-  .mixture of two or more of
them, in the tion temperature is, in general, from  70C   . presence of
catalyst such  as palladium 10  to  2000C. and desirably from  -100C.
platinum rhodinior nickel.  ''75 to 1000C. The introduction of dry hydrogen
7.The compound :(  is a novel compound' chloride to the reaction system can
serve to  :and 'it may be produced by reacting the accelerate the desired
'eai'               compound (II): with a reactive derivative of 15- .. .
The reaction. at ,the above. (n-C) may   maleic acid, for instance, maleic
anhydride, . 5- conveniently be carried out in the absence   in a manner
similar to that. of (IA), (I-B)  80 of a solvent.. In this. reaction, any
or (1-C).         . polyphosphoric acid or polyphosphoric acid   Treatment
of the compound (IV) with an -   ester can be employed, and it. may. be
used .acid or an alkali can be carried out in 'con- 'in an amount of, in
general, from'2 to 20   ditions similar to those of hydrolysis of the 20
timespreferably from5 to 10 timesas much   ester in the reaction (I-B) or
(1-C).      85 as the. compund          ,,The reaction   E.ther cleaage of
the cornound (VI) is -   temreratureisa bl    genferra  fromm 00C.to .
dcardied out in the presee of ai inorg 250  .~    esiablyfro   30 C.  t  10
0C.The acid  e-g.   hydriodic    acid,  hydrobrotnic    acid other
conditions may be the Same as those   or hydrochloric acid, a mixtureof
potassium 25  of the reaction (1-A) or (I-B).   .         iodide and a
polyphosphoric acid, an organic  90' The.reactions of (I-B) and (1-C) give
acid such as. formic acid, acetic acid' or the ester corresponding to the
compound   trifluoroacetic anid or a mix'ure of the (1). The ester, in the
reaction mixture or   ornanic  acid  and  sodii'  iodide  or isolated from
the reaction mixture is sub-  potassium iodide. In addition to the acid, a.
sjec~ted to hydrolysis. The hydrolysis is carried  suitable solvent such as
water, a lower  95 out unde acidic or alkaline con ditions. In   alcohol
having from I to 4 carbon atoms, a 



case of alkaline conditions, the hydrolysis  phenol, an organic acid or an
ether such as may conveniently be carried out in the   dioxane  ori
tetrahydrofuran  may  be presence .of water or a mixture of water and
employed. The' reaction temperature 35  a lower alcohol having from I to 4
carbon   ranges, in general, from 0-C. to '2006C., 100 atoms such as
methanol or ethanol,6in the   desirably from 706C. to A60C. presence of an
alkaline substance .such as .  In order to isolate the desired compound
sodium hydroxide or potassium hydroxide,  (I) from any of the reaction
mixtures among sodium bicarbonate, sodium carbonate or 'those  described
above, vaijous conven- .40  potassium carbonate at a temperature rang-
tional treatments may be employed. For ex- 105 ing from -100C. to 1500C. In
the case of: ample, steam distillation, extraction with a acidic
conditions, the hydrolysis may con- solvent or' an alkaline solution4
distillation veniently be carried out in, water or a mix-  or,
chromatography  is advantageously ture of water and a lower alcohol having
employed. . .  -                ' .45  from I to 4 carbon atoms such as
methanol    The compound (I) may be obtained in the 110 or ethanol, an
ether such -as tetrahydrofuran  form of a pharmaceutically acceptable
'salt, .or dioxane or an organic acid such as formic  such as a metal salt
of e.g. sodium, calcium, acid. or acetic acid in the .presence of a
magnesium or lithium or an ammonium: salt mineral acid such as hydrochloric
acid, sul-  or. an amine salt. 50  furic  acid  or. phosphoric  acid  at a
The compound a) thusproduced is novel '115 temperature ranging from -100C.
to 1500C.  and has a strong spasmolytic or relaxing ac-. In the reaction of
(1C), after condensa  tion on the smooth muscles'of the':gall tion reaction
between. the compound (11)  bladder, the common biliary duct, espeial- and
the. succinic acid'half-ester 'is coin-  ly Oddi's sphincter as well as a
strong 55 . pleted, the polyphosphoric acid or  choleretic activity and low
toxicity: and  120 polyphosphoric: acid ester in the reaction  therefore it
is very useful as a therapeutic mixture is hydrolysed 'by the addition of .
agent for cholerystopathy, especially biiary' water and the hydrolysis of
the ester'of the  dyskinesia and cholelithiasis, or cholagus. -compound (1)
is.easily carried outby the ad-    The compound (I) can be administered 60
edition of an aqueous organic solvent and  orally in the form of tablets,
granules or 125 heating the reaction mixture.,             powder, or by
way of injection. H.  . ,Slydrogenation .:of the reaction (2) men-   : A
typical effective daily dose of the com- tioned above may be carried out in
conven-  pound (I) is, usually 20 to 1000 mg tional ways such as catalytic
reduction, a  desirably, 50 to 300 rg. when administered 65  reduction
using  an  acid* with  a. metal  intravenously to. adult humans. Of course,
::130    -1,387,733                                   .4 an. increased or.
reduced dose is also effec-   addition of :50 parts by weight of ice and50
:- .tive de p ending on symptoms.               parts  by  volume  of'
co.neentrated : The' folowing examples, the relationship   hydrochloric
acid, the reaction mixtre is': .between 'parts by weight and  parts  by
subjected to steam distillation. After::cool- 5. volume 'corresponds  to';
the  rela~tionship,, .ing crystals separated: from'the remaining: b~etwe~en
cr'ams:'an$id Oill liters. .  ,iquid  are collected by filtration' and  '20
Exampe I            .                   '.recrystallised  from  aqueous
ethanol, '-. To a m'ixturi of 7.5 parts by weight of  :whereby'2.5 parts
byweight of 3-(2',`4',5', 1,2,4-triethoxy-b'enzen, 40parts by volume
triet hoxybenzoyl)-propionic acid ar'e:'ob- 't10 oftetrachloroethan6eand
7.5 p arts by weight  tAined as colourless needles, m.p;. 105 of succinic
anhydride.is added:23 parts by   151C.                                 .25
weight of .anhydrous aluminium  chloride       Examples 2 to 4 and the
mixture is stirred for I hour at 250C.  In the manner similar to that of
Example   - ,then.' for another 2 hours'at :60C. After the   I , the
following compounds are obtained. :   .  i :  ..   ..   :         , .
........     -              . .   ,.       , ...................  : . . 



Exa     N.         .           Coupwvnd                    .  mp-(oC) <
2    -; 3-(22-etboxy~~~~-i!-5dimethox -benzlt"       -      .-.:.
:' . .  .    . : propionic acid   .    : : '    , - :  ' ' :   156158  ,
... 3       .3-(2'n                                      . :6-.5 7. ,.-
propionic acid 4... .       3-(21,4%5',tri-h butoxybZOyl).:- propionic acid
: 17-I 18 30  Example .5 '      ' '  '        0   '   . : vent layer is
separ.ated and extracted with a To the mixture of 9.0 parts by weight of
HN-aqueous solution of'sodiim carbonate. 3,4-dieth'ox-toluene, 6.0 parts by
weight of  The aqueous solution is adjusted with dilute - 45 succinic
anhydfide'and 100,p'arts by volume :' . hydrochloric acid to pH 2.5,
whereby 3-(2'- of carbon tetrachloride is added 27 parts'by   methyl-,4',
5'-diethoxybenzoyl-propionic 35  weight. of anhydrous aluminium chloride.
acid.'is'abtained'as crystas. Recrystallisa- The mixture is stirredfor 1
hour at' 25C.  *tion of the crystals gives 10.0 parts by . and mildly
refluxed for:2 hours. After eool-  weight of coloutless: plates melting at
116-: 50 ing, 70 parts byweightoficeand70 parts by    '117C. volume of
concentrated hydrochloric acid 40are   adddt-h                  mitur,
Examples -6:-1 4 methylenedichloride is. added and the       la a -similar
mannerto that of Example.5, whole mixture. is: shakn; 'The organicP'.s-
'the following compounds are produced.    5
.1,387.733, .Example No.                   Compound
np. (-0 : 6    ,   :3-,(2%,4'-dimethoxy-5'.chloro-. .benzoyl)propionic acid
-185-187 -7   ,,.:3-(2'-n-propyl-4',5'-dimethQxy.            :
benzoyl)-propionic acid                        95-96 8
3-(2'-n-propyl-4'-methoxy-.'-:: -: ethoxy-benzoyl> propionic acid  ,93 . -:
9  3-(2f-f-propyl-4'-mothoxy-S'.. n-propoxy-benozoyl)-propionic'acid   ,70
. 10       3-(2'-n-propyl-4'-methoxy-S'-n- .:butoxy-benzoyl).propioni acid
85-86 .  .   .11    :  3-(2',4'7diethoxy-5'-chloroben .-.:zoylpropionicacid
172-173 ,12      .3-(2-mehoxy-4'-t.-butylS' ethoxy-benzoyI)-propionic acid
.         135-,137:: ...13.   3-(2',4'-diethoxy-SY-ethyl.
.benzoyl)-propionic acid                      153-I 55 14
3-(2'-methoxy-4'-chloro.... methoxy benzoyi)propionjc acid
8188 Example 15                                 To nhe residu  ae a
1  parts. by E  20 T:h mitur of 136 parts by w          ofvolme ofmehW
and 5 ats by vmpe ,-e hoxy3            xybenzene, 12 pt        f
lN-methanotjc poti            ide. The 5   by  wei ght   of  /3-.
thoxycarboprop.on l 'mix   ure   is   stirred  a '  fo:  1  .  A. te %
:chloride and 65 partg by volume of benzene -removal -ofmethanol by'
distillatio, under mxture.- is stirred at, 25.X for  .hour. The   by volume
of meth lent chloride, and the 10. mixture is cooled at 5C-and 130 Parts by
mixture is shaken  The aqu        l     is volume of 20% hydrichoic
acdaeadded   sepa rated and adjusted to pH 25.5 with con- - thiereto. on
stirn.  4otemxuei  dded   centrated- hydrochloric -'acid, whereby43 250
parts by volume 'Of -methyn  chlorid    parts. by weight of
3-(2'ethoxy.-4', 



- and th  mixtureis sAiken. The -iethylene`S' -fdimehxbnzy)popionic. acid.
are 15  chorid loa yer is saatd anIxrce    obtained as palelydo  crystals m
1.p.5O~ - with a 5% aquous soution of soidiumf bicar-   1 580C. bonate twce
and ten washedit water       Examples. I 6-2       .3 *  wice. Aft r drigwt
anliy rous-,ac          .n    ~g hlorie, the solvnt ws istile  acu
nam      e si i~ar otat -of:Example. o' o  oitl i.~4jtjleo.ff.-  15, the
foll'owg componpunds are obtained.    6..                        ~
~~~~~~1,387,733                               6 EapeNoi.
Cmo 16   3~~(2I,4I.5' -trieto~elol                      0-l5 poioC acid 17
3(2I~-n-butoxy 4',5'1-dimethoXY             156-15 benzoyl)Pro~nic acid645
18  3-(2DmethO~jy 25,5. nethylele-             14o-141 d
-xybenzyl),propionic acid :19      34'npoy    -ehlie
138--139 dioxY-ben o-lProPionic acid 20    3~-(2P-,n-propY1-4'm85h86 flb0oy
e3o.po oicaid856 nbthoxjvbenzoYl)iPropiontc acid .22      3  i  t
b.enzoyl)propionlic acid                   186188 23       3-(T-methoxY.
4Ft.-butylYlCthOxY            15-3 benzoY1)-Propionie acid Example 24
~~~~24, 3-(2' 4', 5?tif~~~enzoyl)- In 0 prtsbyvolume of dried ethylether
poincai  sotie   scluls aredisovd 30 prtsby  eigt 1 of 124-  crystal
Lting: at I 170"lO.3 mehlI5   norpoa  T  h  ouin.    A mixture, of .12
parts by weight of.3,4- are aded 20 pars by  eightof ahydros
diehoxytl~efl, 10parts by weight of suc- zin.c chorid n   .  atsb   egto
cinic acid mondoethyl ester and- 100 prt by anhydous auminum chorid.
Hydogen weight .of P1pfolyphoshric acid is hecateat4 10  choridegas is
pissed.truhtemxue 5 .fo    or  otemxuei added ovr3 mnts Temxur  slftsa- 20
at by- volumeof ice-water andth ding at-50. for 15  hours and '100. prt by
mixture is extracted with ditylte..  B voluime of ethylether ar  ade  hrt.
distilling of4h ovn,1  at  ywih After'removal of the-,upper laeth    of.
ethyl'  3.(2'--methYl4~5-4 15  residue ismxd: with 100 parts by volumebof
diethoxropionat  ar  obaie 201%,hydrochloric acid anfelxdfo70aOrstl   etn
minutes, whrb   aeylow~ crstl are: ;.The crystals are added. to a mixture
o70 sepratd.  fte  coling, the cytil re' parts by volmofetalan70prsb
collected by filtration (yield: 4.3 pas)  volume  o    NmtallC ptsim5 20
The crystals thus obtained are mixedwt    hydroxiide'adhae   t 0C.o   hor
30prsby volume of mehnla' 0prs After  remoar         fmtaolnh  eann
hydroide ad heaed fo 40 mnutes Aftr   with  cQncnrtd   yrcloi   cd removal
othsovnth    mainliquid   whereby    3('mth~                    ~    5-5 25
isdissoved in 70 parsbvouef water          tho~~xybenlxoypriocaidsob and
neutralised  with  concentrated   tamned as crystal.Rcytliainfo
hydrochloric  acid, whereby 3.0 parts by   aqueous methano gives 1  at
ywih wegtof 3-(2' 4', 51-triethoxybenzoyl)-  of co'lourless pltlets mliga
10-6 30  meltiflat 150ol151oC.                      Example 27--32 



Example 25                             In a similar manner to that of
Example, In a similar manner to that of Exalmple  26, the following
compounds are obtained    7
'1,387,733.                                      7 Example No.
Compound                   . ip. (C) T 27
3-(2'-methoxy-4'-t.-butyl-5'-. ethoxybenzoy )-propionic acid
135-137 '28       3-(2-n-propyl-4'-methoxy-'-n'
propoxybenzoyl)-propionicacid                    70. 29
3-(2',4',5'-tri-n-butoxybenzoyl)-  ' propionic acid          :11.7-118 30
3-(2'-methoxy-4',5-methylene- :dioxy-benzoyl)-propionic acid   .140-141 31
3-(2'-n-butoxy-4',5-dimethoxy- benzoyl)-propionic acid  -156-157 32-
3-(2',5'-diethoxy-4'-methyl- benzoyl)-propionic acid
128-129 Example 33.                             weight of anhydrous
aluminiumr chloride. To a :50%1 (weight/volumrfe) chloroform   Themixture
is stirred for hourandheated S35 solution of polyphosphoric acid ester are'
at' 501C. for. another hour. After cooling, 5- added 5 parts by weight of
1, 2, 4-  concentrated hydrochloric acid and ice:are triethoxybenzene; and
.3 parts by weight of  added to the mixture. The mixture is cx-
succinic.acid.half-methyl. ester. The mixture  tracted with
methylenechioride and the is heated'at 50C. for 1 hour and mixed with
:methylene chloride. layer is washed with  40 50 parts by volume of
ice-water and 30 parts  water and dried over anhydrous sodium sul- 10  :by
'volume' of ehlor.oform and then stirred  fate. Upon temoving the solvent
by distilla- for'40 minutes at 269C.                   tion, 3-(2', 4',
Y'-triethoxybenzoyl)-trans- The chloroform  layer.is separated and
acrylic acid  is obtained. as crystals. washed with water and dried. The
solvent is  Recrystallisation from a mixture of ethanol 45 1
Ldistilledo.ff. To the residue is added 30 parts  and benzene gives yellow
needles melting at. . by volume of methanol and 30 parts by   192: - 1940C.
* vPlume  of IN-methanolic  potassium          A mixture of l.0part by
weight of 3-(2', * hydroxide. The mixture is stirred for 40  4',
5'-triethoxy-benzoyl)-trans-arrylic acid, minutes at 500C. and the solvent
is distilled   50 parts by volume of methanol and 0.2 part 50 off. The
'residue is:dissolved in 100 parts by   by weight of 5% palladium-harcoal
is sub- 20' volume' of water and washed with 30 parts  jected to catalytic
reduction at 251C. under b'-     volume of diethylether. The pH of the
atmospheric pressure for I hour. After mixture is adjusted to 2.5
withconcentrated   removal of the catalyst by. filtration,. the
hydrochloric acid,. whereby 3-', 4' '5'.  filtrate is evaporated and the
residue is 55 25  triethoxybenzoyl)-propionic  acid  is' ob-
.recrystallised from aqueous ethanol to give 25 am. fied as crystals.
Recrystallisation of the    Q.85 :part by. 'weight of 3-(2', 4', 5'-.
.-.-crystals fromi aqueous- acetone. gives 4.1  triethoxybenzoyl)-propionic
acid as pale .,;parts by weight of colourless'plates melting   yellow
needles melting at-ISO - 1510C. : ;`at l500 -.15:1C.
Examples 35-38                         60 Example 34         - 4
In a similar manner to.that of Example 30  . T  a mixture of 2.1 parts by
weight of 1:,  34,' the following starting 3-(trisubstituted
.-,4-triethoxybenzene1.2 parts by weight o   benzoyl)-acrylic  acids and
desired  3- maleic anhydride and 30 parts by volume of  (trisubstituted
benzoyl)-propionic acids are carbon tetrachloride are added 5.2 parts by
obtained.                             .65 .                           .
.~~~~~~~~  obtained..  
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'reaction  mixture is subjected  to  tion-mixtureismixedwithice-water and
ox- - chromatography with silica gel and eluted   tracted with beazene. The
benzene laer is  45 -with. benzene, whereby 0.67 part by weight   washed
with waterand dried. The oit is of  3 -(2',  4',  5'- triethoxybenzoyl) -2-
distilled off"and the residue is crystalliscd 5 .
ethoxycarbopropionitijllen is o           from aqueous.ethanol to give
3-(2'-n-propyl- crystals. Recrystallisation from  methanol   4'- inethoxy
-:5':- n - butoxyben'hyl)-: 



gives colourless plates melting at 1090C. -   propionintrie which is
obtained I.as.colores s 50 1 !100c.    S .-   :    --needles melting at
760C. One -part by weight of 3-(2', 4',.5'-    A. mixture of 1 part by
weight of 342-n- 10-triethoxybenzoyl). -2 _-ethoxycarbopropio-'
propyl:-4'-methoxy-5'- n-butoxybonzy-l).: nitrile is treated with 14.
parts' by' volume  ipropionitrile.2parts by volumeof concen- of
4N-hydrochloric  acid  and  40  parts  trated hydrochloric acid, 5 parts by
volume 55 .by  volume :.of- acetic  acid  at 1000  -  of water and 5 parts
by volume of acetic .  1100C. for -2 .homurs. .The reaction mix-   acidis
stirred for 1.5 hoursat 80  -90IC. 15  ture is treated in the same manner
as. th at of   The reaction mixture is diluted with-water Example 39
whereby 0.65 part by weight of   and extracted with methyleechlo de and
3-(2', 4', Y'-triethoxybenzoyl) propidnic  the extract is washed, dried and
concern  60 acid is obtained. mp. 150 - 15.10C.        trated. The residue
is mixed with n-hexane Example 41.                              and cooled
whereby 0.8 part by weightof 3- 20    To a mixture. of. 5.0 parts by weight
of 3-  *(2! - n - propyl - 4' - methoxy - 5' - n- -
methoxy-4n-butoxy-n-propylbenzene,  4.0   butoxybenzoyl).propionic acid s
bained parts  by . weight of -i- chloropropionyl   as crystals;
Recrystallisation from a miture .65 chloride'and 20 parts by volume of
dried   of methy"nechl'oride and n-hexane gives benzene is -added
:'dropwise 9.0 parts by   pale yellow crystals melting at B? -1C.: 25-
weight of stannic chloride dissolved in 5    Example 42 parts by volume of
carbon tetrachloride on   A mixture of 2 parts by weight of 3-(2', 4',
cooling below 200C. After stirring for- 2   5'-triethox'ybenzoyl)-propionic
acid, 12  70 hours, about 200 parts by volume of ice-   parts by weight of
Potassium iodide1and 60 water are added to the mixture, 2001parts by   p .
arts by volume of formic acid is refluxed 30 - volume of benzene ar~e added
and' the mix-   or 3 hours and the solvent is distilled .off. . ture...is
shaken . The benzene layer is   The residue is mixed .with 50 parts by
separated and washed with water and dried.   volume of water-and stirred
for a while and  75 The solvent is distilled off and the residue is:  then
insoluble substance is collected by crystallised from petroleum ether
whereby   filtration. The substance - is washed -with 35  w-chloro(2'- n
propyl-4 - methoxy-5'-n-   water and  recrystallised  from  aqueous
butoxy)-propiophenone  is, obtained  as   ethanol whereby 12 parts by
weight of '3- - colourless prisms. mp. e4 - WC4.        (2' - hydroxy -
4'S5' - diethoxyben'zoyil   80. o j parts by volume ofdimethysulfoxide
propionic. acid are obtained as colourless are added 6.0 parts by weight of
o-chloro-  crystals melting at 1420.- 144C. 40  z4-n propy   l - methoxy -
5-n  n5-  -utoxy-.   Examples 43.45 propiophenone. To the mixture is added
1.0   According to a similar manner, to that- of' parts by weight of sodium
cyanide. The mix-  Example 42. the following compounds are  85 ture is
stirred for 2 hours at 800C. The reac-  .obtained. Exaiiple NC . "
Compound-                   m     (OCu 43 '
3-(2'-hydroxy,4',S'-dimethoxy-      . benzoyl)-propionic acid
162-163. .44   .    -(2'-hydroxy.4',s',methylene' -dioxybenzoyl)-prpioncai
8-8 .~~~~~~~y  .o ,tt  aci:                 ':...,''.'. 45
3-(2'-hydroxy-4',1n7butoxy                     .   . -.~~ ~ .'
:.--..,,benzoyl))-propionicd i; i .   -.   -.127'.  .: Example 46       . .
.        anhydrous sodium sulfate and the solvent is In :50 parts by volume
of ethyl acetate are   distilled off. Th.e  residue is recrystallied. *90'
dissolveda 9 parts by weight of 2-mthyl-4,5-  from petroleuImether to give
8.6 parts lby- *diethoxy-acetophenone and  1l:2. parts by   weight.  pof-
2'-met:hyI-4',    - weight of cuprip Vbromideand. the mixture is
diethoxyphenacylbromide  as  coloud ess 1 00 refluxed for 30'minutes. After
removal of  crystals.         -    .  . white inorganic- substnce: by
filtration; the  To a mixture of 15iparts by volume of-dry 95 filtrate is
washed with water and dried over  tetrahydrofuran, 0.6 part by weight of : 



.~~~~~~~~~~~~~tta -r  nV..-    10.
11,387,7330 diethyl malonatem and  21.2  ,art byweight of'  3.116(2,tilt  C
2C~ 24 sodium hydrie is added   yweight  (3Hsiniglet, aromaIcC~i.   J(H
phenac~brO~ide ad. themixtue andthe cadult mulipet     -C3   - k       an 5
mm.u~i tirdfr1 hous.  he recto &         C(C      OC~H4))     6.6    11
ige,2 mixtre i. pored nto iaterea aniiid.   C~~,72 (ItHle, snlt  ' 1it
diluted hydrochlrc  acd(dI-         I    imlrmne  ota of ixamle 39,
tracted~~r wihety  actae Th-xrc i          2   methyl -H). 6'5 -de62m
yelZy) ethxyab rointisbtaiedraea                      n issiarmnneri to
thtofEaml trum. ~    ~      aerad  c             (tiusiutdb;7;)poinc  cd  r
IRabsoxtrpto:  'd    n'15-75(se)    'bainu d... 1665 (keytone) ~ ~ ~ ~
~ ~ ~           'aner t tA oxybenzo~~~l)Pro~lo    ted mhl. - V5ybe..izoyl
i)prO 6ioy.l~.l wa "h dYrl nitriY   3 propioflitil benza 141-14   -popafi
aid12-7 49  3~~~~~~(2'~~~~~ethO~~~~~y41~~~~~  3:(2'~~~~~~~ethoxyan.41- tat
of E, obtainemthxyRdisanalylgrupof2 rancr *methoxaR, isanrtkox gr~rosupbo
2toi4uca- substan Ce eCH2 CO iOH s               thereofed.-  3 PI       I
.Acopun   scliedi  lamI N~~~~k:am osdffretcepesntacikoxy r 15        bR .3
.(2.ehxy.P5..iehxyez~) I R absorption. Flid~cjh  175propi5flictacid.
wh.5.(erein R  sa   lylgopo   t    a-           4 tom4 carons anakx   ru
f1t    a-            6      ompoundaclieinlim , grup at ( les one ofrjth
4F,53 sa  lkx  . 3('.nethyl- 4,'-dehoyeio group  orlylthio gruo  R   n
2propiorlcacd iste  lylo hdoyl  2  o  R   hihbnzoyl)~poifi  cd 55  may be
th  samethorxifrny      ersnt       9   ~2~lp~ykUehxseh alkoxy
roalkylthiootgehrcntute   141zo142  rprinic acid alkylenedoxy, andthat, whe
R2 and  o are  10 3-(2'-y -roupy-'-mtxy5flr    10
1,387,733                                    10 diethyl malonate and 0.22
part by weight of  1. 1-1.6 (12H, triplet, -CH2-CH), 2.42r. sodium hydride
is added 0.7 parts by weight  (3H1 singlet, aromatic CH.), 3.35 (2H, of 2'
- methyl - 4',5'-diethoxy-   doublet,-COCH.-),3.6-4A (9H; quartet
phenacylbromide and the mixture and the  and    multiplet,  -CH2-CH,   and
5  mixture is stirred for 12 hours. The reaction    (CQOC2H)2); *6.62  (I
H,  singlet, 25 mixture is poured into water and acidified  (CC'O-D, 7.28
(1H, singlet, C'r. with diluted hydrochloric acid and ex-    In a similar
manner to that of Example 39, tracted with ethyl acetate. The extract is. 3
- (2' - methyl - 4',5' - diethoxybenzoyl)- washed with water, dried over
anhydrous  propionic acid is obtained from ethyl 3-(2'- 10  sodium sulfate,
and the solvent is distilled. methyl 4  5' -diethoxybenzoyl-7-ethoxy-  30
off, whereby 0.68 part by weight of ethyl 3-  carbopropionate.
(2'-methyl-4',  5'-diethoxybenzoyl)-2-    Examples 47-49
ethoxycarbopropionate is obtained, as an    In a similar manner to that of
Example oily substance. The substance shows the  41, the following starting
3-(trisubstituted 



IS  following IR absorption and NMR spec-  benzoyl)-propionitriles and
desired 3-  35 trum.                                   (trisubstituted
benzoyl)-propionic acids are IR absorption: v 'n'cmn1 1750-1715 (ester),
obtained. 1665 (keytone) NMR spectrum  (60 MC, in CDCL3, 8 20  p.p.m.):
Starting compound             Objective compound Example,._ No.
Compound          mp (IC)       Compound         mp (IC) 47
3-(2',4',5'-trieth-              3-(2',4',5'trieth- oxybenzoyl)-propio-
oxybenzoyl-propio- nitrite                117-118  nic acid     .15015 48
3-(2',4'-diethoxy-                3-(2',4'-diethoxy- 5'-chl6robenzoyl)-
.'-chlorobenzoyl)- propionitrile          141-142 - propionic acid
172-173 49     3-(2'-ethoxy-4'-                 3-(2'-ethoxy-4'-
*methyl-5'-methylthio-        .methyl-5'-methyl-                    :
benzoyl)-propionitrile  99-100  thio)-propionic acid   117-1 18 WHAT WE
CLAIM IS:-                       methoxy R1 is an alkyl group of 2 or 3
car- 40   1. A compound of the formula (I):      bons, an alkoxy group of 2
to 4 carbons or hydroxyl and when R2 is methyl and R3 is 60 methoxy, R. is
an alkoxy'group of 2 to 4 car- bons. or a pharmaceutically acceptable salt
COCH2CH2 COOH              thereof. r* If(I)                            2.
A compound as claimed in claim 1, wherein R1, R2 and R3 which may be the 65
R2   T                                same or different represent alkoxy.
R3                                 3. 3-(2'-ethoxy-4',5'-dimethoxybenzoyl)-
propionic acid. wherein RI is an alkyl group of I to 4 car-    4.
3-(2',4',5'-triethoxybenzoyl)-propionic bons, an alkoxy group of I to 4
carbons or  acid. hydroxyl, and R2 and R3 are the same or    5.
3-(2'-butoxy-4',5'-dimethoxybenzoyl)- 45 different, and represent an alkyl
group of I   propionic acid. to 4 carbons, an alkoxy group of I to 4 car-
6. A compound as claimed in claim 1, bons hydroxyl, halogen or an alkylthio
group   wherein R1 is alkyl group and R2 and R3 of 1 to 4 carbons,or
together constitute an   which may be the same or different, repre- 75
alkylenedioxy group 6f fo'3 carbons, with  sent alkoxy, or together
constitute 50  the proviso that, when R. is the alkoxy   alkylenedioxy.
group, at least one of R2 and R3 is an alkoxy  7. 3 - (2'methyl - 4',5' -
diethoxybenzoyl)- group or alkylthio group, or R2 and R3  propionic acid.
together constitute alkylenedioxy, when R.    8. 3 - (2'-n - propyl -
4',5'-dimethoxy- 80 is the alkyl or hydroxyl, R2 and R3 which
benzoyl)-propionic acid. 55  may be the same or different represent    9.
3-(2'-n-propyl-4'-methoxy-5'-ethoxy- alkoxy or alkylthio or together
constitute  benzoyl)-propionic acid. alkylenedioxy, and that, when R2 and
Rj are    10. 3-(2'-n - propyl-4' - methoxy-5'-n-pro- *  C   L  M  S  *
poxybenzoyl)-propioic. acid.            (2) subjecting a compound of the
formula' . Iu L11  3-('2'-n-propy1-4'-5'-meOthlonodioxy- ' [1-
50 benzoyl)-propionic acid' 12. A compound as.claimed in claim I, 



5  wherein R1 is alkoxy and one of R2 and R3   'O:- '  1'O' is alkoxy
whilst the other is chlorine. 13. 3 - (2',4'-diethoxy - 5'-chlorobenzoyl)-
propiooic: acid  .......'.                        -v       -      (m 14.
3-(2',4'-dimethoxy-5.'-chlorobenizoyl)- 10 propionic acid.     -
2 15. 342',5'-dimethoxy-4'-chlorobenzoyl)-          R3 pro ionic acid. 1
3-(2'-hydroxy-4',5' dimethoxybenizoyl).  wherein R., R2 and R3 have the
same mean- propinic acid                            ing as above to
hydrogenation; or 15   17. 3-(2'-ethoxy -. 4-methyl-5' - methyl-  (3)
treating a compound of the formula (IV): thiobenzl)-propionic: acid. 18.
3-(2 hydroxy - 4'-5'-diethoxybenzoyl)- propionic acid.
Rs 19. A. methodof producing a compound      .   l    -
55 *20 of.the formula (I): N' ;   ;  -   .  pa J   .R6 COCH CH2 COOH
R 2 N                         M (I)           R3 "wherein R., R2 and R3
have the same mean- R3 i                             ing as above and Rs
and Ri. which-may be the same or different, represent esterified - wherein
Rt is an alkyl group of I to 4 car-  carboxyl or cyano, or one of R. and R6
is - bons or an akoxy group of I'to 4 carbons of   hydrogen and the other
is cyano with an 60 hydroxyl, and R2 and RI which may be the  ..acid or an
alkali and optionally converting 25 same or different represent an alkyl
group   the compound (I) to a. pharmaceutically of I to 4 carbons, an
alkoxy group of 1 to 4   acceptable :salt thereof. carbons, hydroxyl,
halogen or. an. alkylthio.: . 20. A method for producing a compound group
of I to 4 carbons, or'together. con-:  of the formula (V) .
65 stitute an alkylenedioxy group of 1 to 3 car- 30 bons, with the proviso
that, when R, is..         OH alkoxyatleast one of Rk and R3 is alkoxy or .
alkylthio group, or R2 and R3 together con-            COCH2CH2COOH stitute
alkylenedioxy, when R. is alkyl or      , hydroxyl, Ri and K3 which may be
the same 35  or different, represent alkoxy or alkylthio group, or together
donstitute-alkylenedioxy, and.that when Rit .and K3 are methoxy, R -is
RS an alkyl group of 2 or,3 carbons, an.alkioxy group of 2 to 4 carbons or
hydroxy,  and .whein R. and R which may be the same 40  when R2 is methyl
and R1 is methoxy, RI is  orvdifferent, represent an alkoxy group of I :.an
alkoxy group of 2 to 4 carbons orbydrox-  to 4 carbons or an alkylthio
group of I to 4 'y which method comprises:.              carbons, or
together constitute an alkylene- 70 (1) reacting a. compound of the formula
(I1):  dioxy.group of I to 3 carbons which method' comprises subjecting a
compound of. the -  RI    '           formula (VI): -R7 -A     (E}
'        COC2DH2CH2COOH R2.:1 I
es1) -:      ~~~R3           -       :R 8        ::: R3~~~~~~~~ 45  wherein
R., R2 and R3 have the same mean- ing as above, with a reactive derivative
of  wherein Rt7 is an aikoXy and RE and R, have 75 



succinic acid, and hydrolysing the resulting  the same meaning as above to
an ether product, if necessary:      .           cleavage reaction.   -. I
111111 111111 11111 11111 11 1111 * C   L  M   S    12
1,387,733                                      12 21. A method as claimed
in claim 19, in    25. A method asclaim&1 in claim I9, in  ,j -    : which
a compound mof the formula (II):.  which a compound of the formula (II):
RA) (U          .'   (H) ,  - :R 3   r-   . .:R 3 wherein R1, R2 and R2
have the same mean-   wherein RI, R and R, have the same mean- 22ing as
above is reacted with succinic  ing as above is reacted with a succinic
acid cted:~~ j it  su anhydride.              .     ~~~~~~~~half-ester, in
te presence of polyphosphoric  30 22.  A mthodas caime  in  laim21,acidM or
polyphosphoric acid. ester, andth wherein R, is alkyl group and R2 and' R
reulin  produti rae   iha  cdo whc    ay be thesam   or dfent alkali.
represents an alkoy   oup,   together       2. A method as cimed inclaim tl
t wein RIs as'elkyl adrid   and Re which  35 23. A: method as cli
ay be the same o iferent, repre which a compound o the formula (II)~ alkoxy
group,. or together constitute an. whc a com on               . 'the for'
copunIfIomuaI)a)dfn alkylenedioxy group. 27. A method as claieed in anclaim
1o9 s 1'b- stantially as herein described with ref erence  40. to any of
the specific examples. .   H)            ed9 A comipound of fbrmula (I)as
defins- edin claim 1 or -pharmiaceutically accep- table salt thereof when
made by a method as claimed -in any of- claims 19-27.  . 45 29. Acompound
of formula (I) as definied in claim 1 or pharmaceutically acceptable 15
wherein R,, R2 and R, have the same mean-  salts thereof substantially as
herein describ- ing as above is reacted with succinic acid  ed with
reference to any of the specific ex- .'hta~f-eser of half-halide or a
succinic acid   amples.                           50 'half-ester,
half-nitrite, and the resulting produ'ctis subjected to hydrolysis.
ELKINGTON AND FIFE, 20    24. A. method as claimed in claim 23,
Chartered Patent Agents;, wherein RI is: alkyl group and .R2 and R3,
High Holborn House, which may be the same or different repre-
52-54 High Holborn, sent alkoxy group, or together constitute an
London, WCIV 6SH. alkylenedioxy group.                             Agent
for the Applicants. Printed for Her Majesty's Stationeqr Office by the
Courier Press, Leamlnngo , 197. PubBshed by the Patent Office, 256
SouthnaPton Bujildings Lnidon, WCSA lAY, from- which copies may be
obtained. I'IIIi    11  I   1   11111 7~~.:;....-,. .,-. -:.:    


