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-3 - benzoyl phenyl) - etonit / te the éﬁrrespondl ng aC| d,

¥5 ~ to the reaction schene; -

: (wherein R represents a hydrogen atom or an llkﬁquléﬁ&nmmmg l to 4 carbon '
al 1 epr esaifdos, a:dhhf Cran ©ptofdlly rbe sabistidited by lofe, orah@enhalégdy When
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Dyl phenyl) - cyaoothe qirephmtion of the (3 - benzoylphenylalkanoic acids of general formula I,
the processés involving
20 (1) when the product required is one wherein R represents a hydrogen atom and the 20
benzene rings are unsubstituted. or substituted as aforementioned conversion of a
3 - methylbenzophenone into a 3 - halomethylbenzophenone, replacement of the halo-
methyl substituent of the intermediate by a cyanomethyl radical, and hydrolysis of
the resultlng (3 - benzoylphenyl) - acetonitrile to the corresponding acid, according
25 - to the reaction scheme;— 25
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al k?yl'ati ng the carbon atomin the a - position to the ester group, and 5
“hydrol ysing 5 and decar boxyl ati ng the (3 - benzoyl phenyl )acetl c acid . - F

derivative so obtained, accord- ing to the reaction schene:-- wherein [err]"r '
and [ern] each repr esent)an al kyl rf"ﬁo%@d containing 1 to 4 carbon atons 03r '
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agents, can be 5 - pr epar ed b a new process which involves fewer stages
‘than the hitherto kngWwRy pt.o- esses - obt_al i ng-those conpounds and
utilises readily ON n_si_. _' Jeti i al s. - " Zhe process

of .the present inventTon fo Fegpreparatr 8 benzoyi phenyl ) -

akanoi ¢ aci ds of the genggal -fornul'a: (XV) ;

10: (wherein Rs represent hydrogen atom - a rret hyI radi cal and R, .15'.-
represents a hydrogen or hal ogen, preferably chlorine, atom) conprises '

_carrying out f ( onyl phenyl) -
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phenyl ) al kanoi ¢ acid of general fornula (XV). . The. reaction
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of the reaction mxture. 25 Ir) ysis 0 he - nitriles of general
formula (XVI1) can be effected by 25 known per se for converting a2 -
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wherein R’ is as hereinbefo:c defined.



heat the nitrile of general formula (XVIl) in. water or an organic solvent
(€. gz nethanol” or ethanol) in the presence of a base such as sodium

hydr oxi-de or potassium hydroxide, or of an acid such as sulphuric acid. It~
is preferable to effect the hydrolysis 30 i'n an inert atnosphere such
“as a.nitk ogen &t nosphere. . 1360560 - 230 The acid . 3
chl ori des of general f o st.a s _in.the
proocess of the invenjki Q{ﬂpslk&‘f%ii(jv}o}mdea@ gﬁfqm gfé@ %ﬁsﬁ&dof
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tenperature of the- readmerpmass oﬂﬂl&‘present invéntion for the prépefetiatél, (SG(Bmzoylphmyn-

4 4: The acids of ¢&arsicaridscithegtaeral foompla:| ) -can be obtained by reacting
aceidrfitrile or propionitrile with 2 - chlorobeuzoic acid, which are a-11|
readily; availl e and i nexpensive co ngeto t he 4nmet hod
described -by-E. R Biehl J. -Og.k W%6). 5 &V The .
(3 - .benzoyl phdfyl ~al kanoi ¢ aci ds of #mi a (X)-can be converted 10
5 into-netal salts or addition salts with mtrogenus bases -by application
of Oi i i et hods known per se. Thus, these salts can be prepared by the action

of an alkali :L (fd?’_r?p‘l 69}8|Q§rﬁ mvn,um dhe mbkwdts ne
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an appropriate sol vq-uﬁuc‘ﬁ as an al o1, a ' , a orre or
water; the salt forned is precipitated, if necessary after con-
centration of the solution, and is separated Ry f||trat|on or decantatlon
In this speci fidgatlon the term' "nmet hod=Wrigany se” means (k¥netofore o

used or described in the chem cal |iteraturé =» foI Iow ng Exarrpl es
illustrate the process of - ths present invention.

EXAIVPLlfol - ;"ﬁ@ suspensr on of .
2 - (3" car boxyphc'rgg ‘E;%blg*m %gw&% "eﬂfaﬂefﬂ gighzdengid o E.
R’ Biebi, J. g ‘tetnB hi or de (250 cc.) ..
contalnlng thlonyl chIorlde (26 g.) is heated under refiux for- "hours.
Af ter oling, the- solvent. is evapor# &l ed pres (20 S
ai'mHggé) 500C. 20 and then the¥irg in Jéﬁ'rs di stl%jléYed 2 - (3 -
Chl or ocar bonyl phenyl') - propi o- 20 nitrile (¥8 dg%), b.p. 138'0/0.1 nm Hg,
is thus obtained. (b) A solution of 2 - (3 - chlorocarbonyl phenyl) -
propionitrile (11.9¢ )rem R, mdmmshhéﬁ&Bnedeﬁﬁﬂ) wcthy cdr@spatiiigd3 ' -t teazoyl-

suspensi on of gphydi® us benzene.ZO
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The acid chlorides of general formula (XVI) employed as startmg materials

in the process of the invention can be prepared from the correspondmg acids of the
general formula

cc.), t her e | s 36)bt allﬁﬁm % i}x acid as sulphunc ac1d It is prefera & 1o tﬁe hydro ysis _

35 - (wherein R; is as hereinbefore defined) by methods known pér sé for the preparstion " 35
h of acid chlorides from acids. Preferably thionyl chloridé is uséd ih an iheft organic
solvént (e.g. carbon tetrachloride), and the reaction is cariied out at the teflux
temperature of the reaction mixture. - _



benzoyl phenyl )propionitrile (11.8 g.) rreltlng at 51 "C (c) A sol utlon of 2 !

- (3. - benzoyl phenyl) - proplonltrlle (1.2 g.) in a r:nethanol/ water C e ¥
mxture (1/1 v/v; 10 cc.) containing 85% pure potassium hydroxide peIIets
(0.3 g.)4is heat ed under refl ux for 3g(fl5-60hours After cool [ ng, t he soJ ution
obt ai nee 35 aYare¥-Ye aeee pr-Hg)—at . 506C.

The resulti NG T CPhechiRls of general fon&ﬁa xvm)&&pbe/adamea u;usdctu{gl @domeneer (30 ccy

and t he sol ut ¢ropropitrtimileneith 2s- whigrbhsukzoigi 4cid, b bl and. ). The - E
aqueous phasei ?@‘zdl %\ ACPORinSR ‘Pﬁ/ﬂF‘B@h‘l‘ ?,d'éYchB ‘2"‘%1: Or8- The product. fé
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and then dri egitot ﬁelﬂl l6s o addition salts wad Qpplﬁiﬂoﬁ ofi @iethodsO. 9

er92C -.-40 known per se. Thus, these salts can be prepared by the action phoa\gMal mpetal (for i 3

cxarnple, ?lm 12}, base, ATHONA or aming,q - tr| | e
(16.1 g)mfpreae&eﬁke@fe Jﬁvtt& i E]E E}: 2 nkesta '% Egous § bon
tetrachl ori dece(tti‘a!ﬁ'&l dfuhe)solam,taamismazhiad Whtmfmmdt23 .) is heated: &
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under refl ux. femé‘@ﬁqungmommrseb’l m@m hﬁr@"fofeel@@porat ed, ;
under reduced°‘|6'F ﬂg‘h %‘f g soog resi due 45 t
~obtarned is di st oroca?hb ceI - ace Onitrile (11. 8:
g.)b.p. 15140-. : 142 C /0 2' mm\ LEIIS thus obtained. (b) 3 - 15 - :

Chl or ocar bony! Is“s t h t:?fO @éﬁd@ 4(8\)4?“’- dourse OF 20 - .|
mnutes to a B&p é‘;n 26 @ d e
pc'hl oro- benzgme codinlg nsJ ratee - @qudadl ¥ ss{ne( u@ acho

i hy: os .
eder refl ux
cfor .3 20s. ftasd th@ the res1dueoel:|tam Jis dlktﬂect ea-ctsl oﬁhlnmoathonﬁphrrwl) ypi'omd-ysedZQM th 10

crushed ice (W ),b Hg,l trat ed . chloric acid (d=
1.19; 60 ccC. ) éggé%ﬁ? m@’@’ o éfﬁ?ﬁi&i :;élm the organic’ !
| ayer is- washibriné ¢16.4 ) sd hdh& s\baizexe (500kc)).€The Qd4€tion grum sul phate -,

and t hei25concrefiux for &downdiser odligcthelr epqneu;mmnue droMeng)l caitshed 0GC t 025i ve 3

- - (4 - chl oro@@}@ '}‘mth 300. 55

. ._(C) A suspens E;ggﬁbhate,cgla ic la er is wasi:l &ghys&led aé‘ilﬁﬁ oﬁ; (16.5 g.) = &
in 3N 55 soptessure tohgield @i (8 ebmbylﬁhequ)p ropiafitrik (14 g.) teideg.ef l ux for 18 'y

- hours. APter codMiepaecrystilisat é?ﬁonfspﬂjﬁtgﬂgt(éﬁcom thbremwbmmeQBOCI-"cc ) 3%nd- 15

then acidifie P "ok 2 Lyt REHES oo The product
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i ch oryst ol s 0143088 ) o R By )2nd then
cdried to_-gi v@.33g) is(héated widkrorefixcfy  cooling, ﬂﬁ&bluﬁbnaﬁta ec( fs4 7°0.)

mp. 14 z?é v concentrated under reduced pressure 20 mmH ) at § CAfI‘hce Fesultu;gcge%ré%e}m | i 3at | on

from benzene } %l:ﬁbm‘)g;s“’gﬁeféfoﬁ ﬁgiﬁ@“ i’g“ﬁ @h zoyl ) phenyl

- acetic aci drkel off] washed with dlS led
1, 360, 560 and then dried to give 2 - (3 - benzoylphenyl)propmmc acid5(02' gWHAP. S]ECCL IMIS: - 1.

Process for the preparation of (3 - benzoyl phenyl)al kanoi ¢ acids of the.
general gormula: R4-Q-M  CVI1 ggamprglWherein Rs represents a hydrogen

atomor a net hyl(a)rmehsﬁbﬁimnadﬂd -ReErbbayplieayl € Atetonirile (15.112)dpreed a&dorditd! 0gEN at on)
whi ch conpri s%%gai?ﬁyh cipl1in «mhﬁmuedaebon@;taﬂtkmdc elattbtoq)ouonthmhg\ﬂﬂmla (3 - a0 |

chlorocarb Onyi rc'jhscegd pressure 30%? %ﬁﬁé‘ %lfrguqhgh:olgs%‘ti}:co O N

obtained is .distilled. 3 - Chlorocarbonylphcnyl - acetonitrile (11 8 g), bp. 140— 45
142°C /0.2 mm Hg. is thus obtained. - . '
®) 3 - Chlorocarbonylphenyl - acetomtnle (11.5 g.) is added over the course 35
_of 20 minutes to a suspension of aluminjum chloride (16.7 g.) in anhydrous chloro- ' T
- benzene (120 cc.). The reaction mixture is heated under reflux for'3 hours. After
50 cooling, the reaction mixture is hydrolysed with crushed ice (300 8.) associdted with 50
concentrated hydrochloric acid (d=1. 19; 60 cc.). After extraction with diethyl - :
ether (3X100 cc.), the organic layer is. washed with distilled water, dried over . o 40 '
anhydrous sodium sulphate and then concentrated under reduced pressure (20 mm.Hg) .
: at 50°C. to give 3 - (4 - chlorobenzoyl)phenyl - acetonitrile (16.7 g.), m.p. 93°C. '
55 (c) A suspension of 3 - (4 - chlorobenzoyl)pheny! - acetonitrile (16.5 g)) in'3N - 55
sodium hydroxide solution (150 cc.) is heated reflux for 18 hours. After cooling, - o
the solution is diluted with water (600 cc.) and then acidified by adding concentrated
hydrochloric acid (d=1.19; 50 cc.). The product which crystallises is filtered off, -
washed with water (4 X S0 cc) and then dried to give 3 - (4 - chlorobenzoyl)phenyl - N
60 acetic acid (14.7 g.), m.p. 144°C. - 60
After recrystallisation from benzene (100 cc.), there is obtamed 3- (4 chloro- :
benzoyl)phenyl acetic acid (12 g.) meltmg at 148°C,
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3 (V\/nerel n Rs is as——he'r-errrb'eT—F"‘dﬁf_rned) and benzene or a hal ogenobenzene

<rd 10 hydrolys n|tr|Ie .of -the general formula:

10 ReCO& O | FCR (wh E !ﬁﬁ\ﬁ&'ﬂi H’ fe as hereinbefore defined) to the
corresponi ng (3 - eny )alkan0|c acid. 2. Process according to
cl ai m1-it’ which an excess of benzene or t #5938 ogeno- 15 bepzene is
enpl eyed in retatrion to %&gép gocarbonylphenyl)alkanonltrlle
reactlant. 15 3. Procesf foduﬂa%ganwf@ 1 b@boyphdaP)atlhoicicial6F the general
Frledel Crafts catalﬁﬁmmenployed i's al um nium chloride. 4. Process

accoy hg to claimi1, 2 or 3 in which theyreaction between the (3 -
chlon %onylphenyl) - al kanonitril % e e

carrled 20. ¢ out at the reflux tenpere delreaction.mxture.
20 - 5. Process according to any one of the precedl' [ [
hydrol ysiyg of the intermediate nitrile to the corresponding (3 - o
benzoyl phenyl ) alskanojyhergii®] ieprediss @0t gebyat&eai la Mikttlyl) GadiRhll dnld | 16, depleséfdl &7 - OT 5

an organic sol vent i hydtdger v kmbogenceom) w apries cofyingrpun ai FriedeP-Erafts reactioh.
Process according t obesyess SChlﬁO%PWWh@W@“Em@lF§WﬁH°W oxi de or

25 pot assi um hydroxi-de, and the-acid is sulphuric acid. 7. Process -
accordingsto any one of clains 1 to GFHﬁ—@ﬁizh H=NErj edel - Crafts reaction is
carried out betmeen 2 - (3 - chlorocarbon epyl)propionitrile and ben-

zene, .and 2 - (3 - benzoyl phenyl)propionitrile=sthus obtained is hydrolysed

to 2 - (3 - 30 b | hRN! NeRirBErbre NdefinedY bk benzene or a hak%genobenzene and

30 8. Prascess atfcor dhydglysing taeesubing niofle éfhie gpremtionhiulg cl ai ns f ol | owed by theio
step of converting by nmethods known per se the (3 - benzoyl phenyl’) al kanoi c

acid obtained into-a netal salt or an a IOCE' h a nitrogenous
base. 9. Process for the preparation. - pej henyl)al kanoi ¢ aci ds
accordimj to 35 - cI aim1l substantially as dess# I n Exanple 1.

35 10. Process for. t f S
according to claim 1y mﬁ‘f ?{} agshe%fégeéorréljg%&? tQE’gQX&%éhW@ be?%)krfj
Benzoyl phenyl ) al kan0| C 2 Praigs adortiing tay emnrlain vﬂm:hmuleﬂ:essl mdor the(hhlagem-

and et @ sal tsl5and ‘Fﬁﬂl’l%# “’W' M?Efr‘
40 the process c %l gotﬂé ?:"Iza‘fl 2 st emp yed
€

40 J. A. KEMP & CO aftPch adderting ko AgANL 2 ok 3, mmmmta&em@aam Lnn
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Press Lasni ngt o Spaat reactien migueent  Of f j.ce. 25, .Sout ton 20
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is effected by heatmg the mtnle in water or an organic solvent in the presence of a
base or of an acid.
25 ¢ J6. Process according to claim 5 in which the base is sodium hydroxide or 25
: potassxum hydroxide, and the acid is sulphuric acid.
40 7. Process_according to any one of claims 1 to 6 in which a Friedel-Crafts
reaction is carried out between 2 - (3 - chlorocarbonylphenyl)propionitrile and ben-
zene; and 2 - (3 - benzoylphenyl)propionitrile thus obtained is hydtolysed t0o2-(3-.
30 benzoylphenyl)propionic acid. : 30
: 8. Process according to any one of the preceding claims followed by the step :
45 © . of converting by methods known per se the (3 - benzoylphenyl)alkanoic acid obtained
into a metal salt or an addition salt with a nitrogenous base,
9. Process for the preparation of (3 - benzoylphenyl)alkanonc acids according to

35 claim 1 substantially as described in Example 1. 35
10. Process for the preparation of (3 - benzoylphenyl)a]kanolc acids according
50 . to claim 1 substantially as described in Example 2,

11. (3 - Benzoylphenylalkanoic acids of the general formula depicted in claim
1, and metal salts and addition salts with nitrogenous bases, when prepared by
40 the process claimed in any one of claims 1 to 10. _ 40
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