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; Alccordmg to the present invention there are provided compounds of the
ormula : —

wherein Rt is hydrogen or methyl;
25 R? is chlorine; 25
R?® is chlorine at positions 4 or 5, alkyl of from 1 to 6 carbon atoms at
position 4, trifluoromethyl at position 5 or methyl at position 6;
and n is0,1or2.
Additionally when R® is chlorine at position 4, R? may also represent a methoxy
30 {g;gup, and one or more chlorine substituents in the molecule may be replaced by 30
mine.
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formul a:- wherein [err] is hydrogen or nethyl; 25 [err] is
chl ori ne;
[err] is chlorine at positions 4 or 5, alkyl of from1l to 6 carbon atons at

position 4, trifluoromethyl at position 5 or methyl at position 6; and n
is 0, 1 or 2. Additionally when [err] is chlorine at position 4, [err] may

al so represent a net hoxy 30 group; and one or nore chlorine
substituents in the nol ecule may be replaced by 30 bromine. [Price 25p]
2 2 1,308,3308, 327 2
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which is thereafter transformed into a compound of Formula I by treatment with
sulphur and morpholine to form a thioacetmorpholide of Formula V

“:H3,n

-y

cuzcsu

which is then hydrolysed.
The copper catalyst used in the above reaction is preferably copper in finely
divided form.
The hydrolysis of the thioacetmorpholide is conveniently carried out under basic
25 conditions, but where there is a trifluoromethyl substituent in the molecule acidic 25
conditions may be necessary, for example it has been found that 2-(2-chloro~5-tri-
fluoromethylphenoxy)-5-methyl-phenylacetic acid must be hydrolysed under acidic
conditions. _
The compounds of Formulae II and III, when not commercially available, may
30 be prepared by standard techniques. 30
Of the following Examples, Example 1 illustrates a standard procedure employed
in the rest of the Examples which illustrate the invention: ~—

Example 1
2-(2,4-Dichloro-5-Methylphenoxy)-5-Chlorophenylacetic Acid.
35 A mixture of 2,5-dichloroacetophenone (37.8g, 0.2 mole), sodium 2,4-dichloro- 35



di vided form The hydrolysis of the thioacetnorpholide is conveniently
carried out under basic 25 conditions, but where there is a
trifluoroneythyl substituent in the nolecule_acidic 25 conditions_nay be
necessary, for exanple it has been found that 2-(2-ch|oro 5-tri-

f I uor onet hyl phenoxy) - 5- net hyl - phenyl aceti ¢ acid nust be hydrol ysed under
acidic conditions. The conpounds of Fornmulae Il and Il1. when not
comercially avail able, may 30 be prepared by standard techni ques.

30 O the followi ng Exanpl es, Exanple 1 iBei8Trates a standard proceduré
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Exanple 1 2-(2, 4- ¥l @3 Et IGroGEd. 35
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was cool ed, dil ut%hﬁnvm thWater and extracted three 5 tines with ether. The
conbi ned extracts wer eguastued. for €2 HOICL.Q,:4-di FTE ordd- B4;neChyyR3 phenol with
dil ute sodi um hydroxide sol ution, anBuherCwidshedwt-h ®ht3éf7%and dried. The

ether was evaporate ) S T 209, 45%
was col lected at fgp dz§ Qdolcmom %eﬁhrildi)exfé,\@ 11%1%? bk kﬁ?%ﬁﬁ% erc.Ahé&mgt&gms 50
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3.35; d, 32206% }lthlog phenoxy roacet op none 20
(18.0g, 0.055 nDIe) 15 phol i ne (17 1g, 0.197 nole) and sul phur
(4.6g, 0.143 nole) vl %bétfedcuﬂdﬁhl\’oﬁéentle r fI ux, for 24 hours. The
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mp. 20 [err] of at least 48 hours was used.) The mixture was e aporated ater was add
) the 1xture wa The aqueoys, 1 s then acidified wi
20 Anal . Cal cd. 1 @cchithda] hyGmociiohic X e Zorodib, wad Aeano R nteh e Tho oier 4
30 extracts were washed with water, drxed and evaporated. The solid rc51due (10 Sg, 30

93°%,) was crystallised from light petroleum (B.p. 80-—100°) to give 2-(2,4-dichloro-
5-methylphenoxy)-5-chlorophenylacetic acid as colourless needles, m.p. 145—148°C.

Anal. Calcd. for C. H,,CLO,;: C, 52.1; H, 3.2; Cl 30.8
Found: C, 52.1; H, 3.25; Cl, 30.2°%

35 The overall yield of acid from 2,5-dichloroacetophenone is 32%,. 35

Example 2
2-( 2 Chloro-4-methylphenoxy)- 5-methylpheny1acct1c Acid.
p- _Chlorotoluene was acetylated with acetyl chloride in the presence of aluminium
chloride by the method of A. F. Dokukina, et al, Zhur. obshchei Khlm, 1956, 26,

40 1651 (Chem.Abs 1957, 51 1886a). The product was a mixturé containing about 70%, 40
of the "desired ‘2-chloro-5 methylacetophenone and 30‘7 of the isoméric’ 5-chloro-2-
methylacetophenone, and was used without separation of the isomers. This is satis-
factory, since the minor component contains an unactivated chlorine atom (in contrast
to the major component, the chlorine atom of which is activated by the ortho-acetyl

45 group) and is recovered unchanged after reaction of the mixture with a phenoxide. 45

The chloromethylacetophenone mixture described above (33.7g, 0.2 mole), sodium
2-chloro-4-methyliphenoxide (66.0g; 0.4 mole), 2-chloro-4-methylphenol (14.25g, 0.1
mole) and a copper catalyst (1.0g, prepared as in Example 1 above) were stirred in a
nitrogen atmosphere for about 24 hours at an internal temperature of 120—125°. The _

50 reaction mixture was worked up as in Example 1. Distillatior of the crude product in 50
vacuo ‘afforded 11.2g of forerun, B.p. 60—137°C/0.3 mm (consisting largely of 5-
chloro-2-methylacetophenone), followed by the desired 2-(2-chloro-4-methylphenoxy)-
S-methylacetophenone (27.3g, 71%, yield based on amount of 2-chloro-5-methylaceto-
phenone present in the original mixture) B.p. 137—143.C/0.3 mm.



Found: C, 53.0; H 4.3; d, 24.5; N, 3.2, S 7.2 %2 - (2,4 - Dichloro - 5
- nmet hyl phenoxy) - 5 - chl orophenyl thi oacet nor phol i de (14.0g, 25 0. 032
nol e), potassi um hydroxide (14.0g) and nmethanol (140 nl) were heated under
25 reflux for 72 hours. (In the other Exanples enploying this reaction
step, a reflux tinme of at |east 48 hours was used.) The m xture was
evaporated, water was added and the m xture was extracted with ether. The
aqueous | ayer was then acidified with concentrated hydrochloric acid and
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(14.25g, 0.1 nole) and a copper cat al st (1. Og prepared as in Exanple 1
above) were stirred,i n,tro t 24 hours aj. an
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Tétogrg)Z?B P T g cied e Eh,co.* ¢ s n 63408”%ﬁ Calcd. for [err] C
70.0: H 5.5 a, 12.9 Found: % &7 B ¥ 5 7%
2- (2- G0l or o- 4-ezhyClpdte R @x\n) - repyithinpkyac St-opfitganphendd 6(30.38). 63 nol &) was
mole) was heated with morpholine and sulphur as in Example 1. The yield of 2-(2-

chloro-4-n-propylphenoxy)-5-methylphenylthicacetmorpholide was 28.2g (709); m.p.
89—89.5°C from methanol.

Anal. Calcd. for C,,H, CINO,S:
35 C, 654; H,65;, Cl N, 3.8; S, 7.9. 35
Found C, 65.3; H, 6.5; Cl, 89 N, 3.5; S, 8.0%..

nusj

A mixture of 2-(2-Chloro-4-n-propylphenoxy)-5-methylphenylthioacetmorpholide (25g,
0.062 mole) and potassium hydroxide (50g) in methanol (250 ml) was heated under
reflux for 48 hours. The product was worked up as in Example 1 to give 2-(2-chloro-
40 4-n-propylphenoxy)-5-methylphenylacetic acid (16.1 g, 82%,), m.p. 85—86°C from 40
light petroleum (B.p. 60—80°C).

Anal. Caled. for C,(H,,Cl0;: C, 67.8; H, 6.0; Cl, 11.1
Found: C, 68.1; H, 6.2; Cl, 11.29%,.

Example 4

45 2-(2- Chloro-S trifluoromethylphenoxy)-5-methylphenylacetic acid 45
A mixture of 2-(2-chloro-5-trifluoromethylphenoxy)-5-methylacetophenone (pre-
pared by the method of Example 3, 15.0g, 0.045 mole), sulphur (3.8g, 0.118 mole) and
morpholine (14.3g, 0.165 mole) was heated under reflux for 4 hours. It was then
worked up as in Example 1 to give 15.95g (839,) of product, m.p. 120—124°C. A

50 portion was crystallised twice from methanol to give 2-(2-chloro-5-trifluoromethyl- 50
phenoxy)-5-methylphenylthioacetmorpholide as pale yellow needles, m.p. 128——129°C,



heated wi th sul phur and norpholine as in Exanple 1. On pouring the reaction
m xture 5 I nto met hanol there was obtained 170g (85% of yellow solid.
5 Crystallisation fromnethanol afforded

2- (2- chl or o- 4- net hyl phenoxy) - 5- net hyl - phenyl t hi oacet nor pholide mp. [err]
Anal . Calcd. for [err] [err] C 63.9; H 5.9; d, 9.4, N 3.7; S, 85 10
Found: C, 63.9; H 5.8; d, 9.7; N 3.9; S, 8.7% 10 2 - (2
- chloro - 4 - nmethyl phenoxy) - 5 - methyl phenylthi oacet nor phol i de (22g,

0. 059 nol e) was hydrol ysed as i n Exanpligo8l32? The crude product (14 g) vias an
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petrol eum (B. p. [err]Fo&ﬂve 556, H, 4.4; ClSl F, 136; N, 34; S, 7.8%.
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;{%\-p .02 5
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correspondlng phenOX| e contalnlng a sl |ght excess of the phenol . This was
then all owed to reacdnahiGalyddonCxHu€CE.QR5 C, 55.5f H, 3.5; Cl, 103; F, 165

2- chl or o- 5- et hyl acet ophenone and F¢%&d; sﬁnﬁsr's?(%?ég,c’@.l%; rﬁallé'f/ci'n t he
presence of 25 copper as in Exanple 2. gympe 5

2- (2- Chl or o- 45 n- pr opy| phengxhoh-1epehylphaclypphenapenpasgicaald ected at [ews]
at 0.35 mm (66. 1g, 7589 cruﬁma¢ld ObJainc;Um YL Yidd heTCZ clgro-n- Pénty@m@ol @s, 11.7.
Found: C, 71.4: Hallcﬁfecé 1o yep 3 (foomote ro the e dpp@iq?l 011 Wthh

rE:-

o S phenos) - Bt BAP PR I il ntz‘?* R oo oo
wi th nor phol 2he andosuiblghuss adisd, Iaﬂd Examnioe wis heIthﬁ rzzm(xa-Volanle 20

chl or o- 4- n- pr opyl ph@n@mya)-dﬁnhétlhwa ewylttvmperal%tqtmr hmzqndevem@d%arﬂg (70% ;
S “Zﬁ

n.é]flnﬁ vacu d w ken up in dry benzene (100
mp. [err] from g’ ded@?cl)& stx oma asg)a
n

to a d=0.880, 300 he resulting
C 65.4; H 6.5 spen filtered from undissolved pré’ﬁct':_r ﬁlgﬁ 65. 3
H 6.5, O, &9; MNyerldwh;sedmr lﬁ: ﬂltrXtTe,Uﬁv%h@f with water, dried over magnesium

2- (2- Chl or 0- 4- n- p# ph@n@ngrate%-'ﬂhetth Irﬁﬁemy#Stqqmba@etlthﬁh m@‘hmaéiebti@@g, 0 062
nol e) and pot asm{j °r ??é’t‘ﬁ%eno _m‘gq‘@;;s ;gheea“aéﬂf under

reflux for 48 hounsssy h?ocﬁgr@ YGs \/1@(50' WAhAEF CrosttR B pobibi Ve
2-(2-chl oro-3m0 hydr(ﬂudla(moo@tyl’piaemmby)waBﬁmtthepma&y G:&tpb:@teaaed @hyiek6. 1 g
829, mp. 85- 86Cufd benresider Wiscikken pem whtery v Blugion 88-idiGyd wisnhdrociericcd. f or

aci acte ether. The extract was washed with water, dried over
[err] C 67.8; Hma(gi;'tesum @rlphﬂé ar% evaporated to dryness. The residual oil solidified when

triturated with light petroleum (b.p. 60—80°C). Crystallisation from this solvent
35 afforded 2-(2-chloro-4-n-pentylphenoxy)-5-methylphenylacetic acid, m.p. 75—77°; 35
yield 6.7g (239, recovery from crude acid, 12%, overall yield)

Anal. Caled. for C, H.,ClO,: C, 69.2; H, 6.7; Cl, 10.2
Found: C, 69.3; H, 6.6; Cl, 1039,

The table sets out details of further examples of ortho-phenoxyphenylacet1c acid
40 derivatives which may be substituted at position 5’ of the A ring and at positions 2, 3, 40
4, 5 or 6 of the B ring which were prepared by the procedures of Examples 1, 2 or 3



Found: C, 68.1; H 6.2; d, 11.2% Exanple 4 45

2-(2-Chl oro-5-trifluoronethyl phenoxy) - 5- net hyl phenyl acetic acid 45 A
_mxture of 2-(2-chloro-5-trifluoronethyl phenoxy)-5-nethylacetophenone (pre-

pared by the method of Exanple 3, 15.0g, 0.045 nole), sul phur (3.8g, 0.118

nol e) and norpholine (14.3g, 0.165 nole) was heated under reflux for 4

hours. It was then worked up as in Exanple 1 to give 15.95g (83% of

product, mp. [err] A 50 portion was crystallised twi ce from nethanol
to giwge 2-(2-chloro-5-trifluoroneiygt- 50 6
phenovammmlm?mm p.
128-129C. © ® =~ o 1n 4 v o n o o n 42308, 327
5 Anal . Calcd. for errf G B5W R M5 B & F F¥°{13.25; N, 3.3; S,
7.5. Found: C, 55.% I—% 44 -G, 8olin ke 8326~ N o34, S, 7.8% A
m xture of 2-(2-chlsjo tr it |07 oferhyd pheRoxXy ) 5+ n@ tlllyl phenyl t hi oacet- 5
mor phol ide (9.CQg, [6:P21 ol &) ., aceli g agigd (6Q ), concentrated sul phuric
acid (9 nM) 5 and wate? |Gl¥ rg)swas shentedgugdey g efl Ux for 24 hours. The
solution was filtered_hot from a. residue of - sul phur Sone product _
crystallised in the ol d|kild reate ane tdieorenai nde{ -waé i sol ated by
diluting the filtrlatp wWP{B wWat®rs Ehé! cordi Ae $bld 0B dg2(6. 859) of nelting
poi nt about [err] wefe btﬁdiiigcg £ %njg ht"» %ctogﬁ: im (b.p. [err] 10
to give 5.5 (76%|Df F|w ® ¢ & ¢ o ¢ % 10 % © 8 o
2- (2-chl or o- 5- tri f|lsupromgthytphenoxy)=5-methytphenytgegti c 10 acid as
pal e pinkish mcrgcrystgll& np.2[gr] ARl 2 Galkd; fon [err] C 55.7;, H
3.5; d, 10.3; F, (16]5 Fotind: °C} B558;" H' 8.5%; ‘'A< 10,|1; F, 16.6% Exanple
5 15 2- (2- Gal or @- 4- n; pent.yl phenpxy) .54 nmet hyl phenyl aceti c
Aci d 15 The &&dat:; i B QotSi eiem$%) i ¢l d when
2- chl or o- 4- n- pent y|l phenél s Al koed to kelcll: & ngExanple 3 (footnote r
of the Table appliles) wagZarfk okl &h &dal Q@ fothBe Brystallised. It was
therefore purifiedyvia if8 &iHe® $hE H 1Y HcPdY 30 DAg] 0.085 nole) was
di ssol ved i n nethyl ene chloride (50 m 93 thignyl chponide (6.9 ml, 20
0. 095 nol e) was added,gand the sol ution sghiat ed uvndgr reflux for 2
hours. Volatile 20 n&Egrl.al was .dis Ex ot e ngvaguQ,Land two portions of
dry benzene were gdded an§ @ r@l@rgydr Y AnQv&ud. | The crude acid
chloride was taken dropwi se with
stirring to ammgnila (d=0)88@ B0 gl h glhe gesukd igqigesispensi on was shaken
with ether and il tere'gfrioﬁp u*pdeZgr]\/qd &r?d&cq‘. Tl'kff organic 25 | ayer
was separated fFom the fifl & & eg Rafh&d & fhkwat €8 ,$di ed over magnesi um
25 sul phate and eviaporat ed. The soli & resi die was conbilned with the
mat eri al obt ai ned <
X 22338823 & & 8§
P
g
ileeee_ fgsilses
a [} — _GI)— Q [*)
g o C 2 =2 0 = = =
g|m
%5"5 $00C 00400 4
(z ) o
® = =
~|0 O 0000000000 4
52‘@“““2:‘}.222222




by filtration and triturated several

f rom net hanol

to give 11.4g of

times with ether and then crystallised

2- (2- chl or o- 4- n- pent yl phenexyy—5~rethyl phenylacetam-de—mp—3136-1374-5C.

This was heated under reflux with 20% net hanol i ¢ potassi um 30
The solution was filtered,
30 and the residue was taken up in water.
hydrochl oric acid and extracted with ether.

(120 m).

hydr oxi de

the filtrate was evaporated to dryness

The solution was acidified with
The extract was washed with

wat er, dried bdver magnesi um sul phate argé0&32porated to dryness. The 7
residual oil solrtdifred when triturated wth [ight petroleum (b.p. [err]
Crystallisation fromthis soljent 33~ = affomded o o =«
2-(2-ch|oro-4-n-peny|phenoxy)P§rne rvlﬁheﬂv?acet1c*a0|d~ mp. [err] 35
yield 6.7g (23% recovery fron E'udE acid, e 12%owerqal + yeel d) Anal . Cal cd.
for [err] C 69.2; H 6. 7; d®|10-4FSund:°Cc° €9.%:"H "4.6; O, 10.3% The
tabl e sets out details of furtfier edanl es of ~org ho- phepdxyphenylacetic
aci d 40 derivatives which pay“he siibstgt gt ed stz pogiftion 5° of the A

ring and at positions 2, 3, -4—8.or—6-—-0f—+theB-+irg—hi ch were prepared
by the procedures of Exanples| 1] 2dn 3 ~ 868 8 5 = o
1, 308, 327 SEE2R22s % Hgm m 7
1, 308, 327 N 8 g w o o = = « = o 1o308,327
8 Footnotes to Table | a - Kef‘vhe: ®phendxs de: sphendl=in<¥ol ar ratio 2: 4: 1
b - Ketone: phenoxide: phenol |¥motfar Tatio 11Tt -Ketone: phenoxi de:
phenol in molar ratio 1: 2: 15} o gié 0egoge:é%[g]e{ﬁox%ce: phenol in nol ar
ratio 2: 2: 1 -° Két ofig: phenoxi de:
phenol in nolar ratio 4: 6: 3{f - thpng:”pagqpxldg:ﬁphe[ol in nmolar ratio
4: 2: 1 h - The phenoxi de- phepol nﬁxng? rgpaiqg ugijng the proportions
and net hod of Exanple 3. The subseﬁLgptsp”oﬁe re‘ﬁqﬁ t gt of Exanple 1,
using 2 nolar 10 proportlbrc;é} U-ghﬁp¢§ egopfignone to 1 nol ar
proportion of phenoxide. ©c°Y |
s 38 B3
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- Ketone: phenoxide: phenol in nolar ratio 3: 1: 0 m- |arge excess of the
phenol required to solubilise the reaction mxture r - The

—t-hi-cacetnor pholi-de-was not: obt ai ned -as-a—sel+d-—when the hot reaction
m xture was poured into nmethanol. The net hanol was evaporated and the
resi due was 15 di ssolved in ether. The solution was washed w th
dilute hydrochloric acid to 15 renove norpholine, and then with water,
dri ed over magnesi um sul phate and evaporated. The residual oil was then
hydr ol §sed by the procedure usedﬁD&ﬁWsolid t hi oacet nor phol i des.8t -
Thi odacetnor pnol 1 dé hydrolysedgl mxiure of 30g. pot assi um hydr oxi de and

20 IQet(ms rfﬂgnogdt.ebl{fl‘:gaiyl?ﬁl 1otes§

2:4:1
20 u - O%EOIK&&kL;m:rhyidd’ @Memdenmmrrmtghanal was used for the hydrolysis

st age, w Jh&mnu%mandedphmmpmlarf%ﬂeél Yila its anmide as in Exarrplg 5. L.P

refers toa%_;g};%ﬂm‘:@eﬁhﬂf“ % hgﬁﬂ Hear amé}fn H.p. range. Screening for

anti-infl Ijled out enploying the 25

est abl i shexil_aﬂjelpuaﬂaildeaphta [ ixinBe Eﬁsirqpa tl&rpr@o@ibm(h&dmbtﬁodiéscrl bed by
Newboul d  25ExpBple 3. The S@Fﬁavmemeduﬂ?:%s li@fi { Bgegl) 1, uihe 2 fredldron ng) is a

bri ef! dESCJ’_I_F% ﬁm’?:‘f“ o8 THon © ed%i‘ifieo of the test 0.05n

of liquid ﬂﬁﬁ eg‘“ﬁ e?lﬁ‘e;%?la”;ﬁ%mgﬁfse glg@gqmm@@t eriumtuberculosis is
i nj ected i ntoTk o@&axaxtp&mdsmsfnaxc@taﬁifed iishaesoliidedtien e ok rp@tion Gdixt30 mal e

rats.. _On day pplkredammm@olar'féemﬂgkvédfa porfied 2pdtthy reﬁlihs msessed by
rreaSLﬁserrent ‘3‘6"1‘6 R I %Jhgn*t%l

w Those
animal's in et eTHRT i b Lok v w%e oﬂf YVJIE" %@?&p ) ﬁ)i%‘ohEleJ ected and the
remai nder d| vih &etmbﬂph@ldgr oups so that t he mean Ieft hi nd paw vol une of each

group,,i s atppf’ﬁbéfraﬂﬂém‘éplyluieh@ds’éf?ﬂé m'lahéuxﬁtm sf 3ge potiseiym d’@@'@ﬂdeo@dl |y # th the
drug under e : af mal s
receive t h nﬁg@@d MQ& Citeq? %é [fé;l}:\(%z?% y&?o‘t?}ﬂg e i cI e, 5% acacia. On

35 day 28 (apprOX| mately 24 hours after the |naI dose) the animals are
vei ghed anBPtifersitetsht peirpiehmpdspesiytninie ravgsasur ed.  The results are expressed as

the percentagg change 10 RannYok UIB§ s Rody Wakioh f8lliMyag drug
treatzent . csﬁﬂﬁshdayr%lﬂj&vhrﬁ a%éruhsw&iy']%a@cswgeeesroaea&%a&& ev@@@ﬁ%&l eversd rats,
usi ng a noghri. IJCBHarmdAB' 487 (1960)). TtHa éollpweit @dbﬁéfdb&trﬂudne:rofehe mdthoflJ. Phar nac.

exp. ther a}ﬁhlc gﬁﬁ (31 N, eenl n Jetermine the
extont or gt I TR e i }%g bt of s crug i1
rats 0as bg@aPreaoh U 1ls AreWeRRA legﬂxssm oMArtinstal e et al .
(J. Pharmotheavdmrc@f ;he1e2§ hxﬂ:S@Tecfb&)&'Ew jmalslih ghictathe mmsasassessed at 4

h in t SRS T édhfereﬁlﬁader H %fv@mgro dat the h inth
cote ot OO G SR B Ty

studi®s in uﬁ@stle&waﬂgrsaaetwse m«mm/ oﬂﬂﬁldﬁl i %"/aic our s3t han at
shorter tidag aSr(ap@roxaias:ly % Ia&@ltlnec@nlall dbsc%imedmmls attyeghelsnd tiposi ti ve control
for the 24chidi 15? Bq yesufs e AFRSEed 2t W@%‘Eﬂetcbanﬁﬂemhave obt ai ned

aw ig
on a nunbef"off &} éﬁﬁ ﬁiﬁé“ ﬁlsééeﬁﬁ’ RTE0E FAL bhe0f mbdiRa@RPT OXi MRt e
m ni M ul sarogehdGt GGsdRr {t Pﬂaana hiQp therap. 133, 117 (1961)). 40
Screening to determine the extent of gastric ulceration following acute administra-
tion of a drug in rats has been carried out by a procedure based on that of Martindale
et al. (J. Pharm, Pharmacol, 12, 153T—158T (1960)). Ulceration was assessed at 4
hours in the case of Phenylbutazone and Ibuprofen, but at 24 hours in the case of the
45 compounds of the invention, for which preliminary studies indicated a greater ulcero- 45
genic effect at 24 hours than at shorter time intervals. Acetylsalicylic acid was used as
a positive control for the 24 hour studies.
Table II befow sets out results we have obtained on a number of compounds.
Calculation of the ratio of the approximate minimum ulcerogenic dose (MUD) to the
50 corresponding approximate daily minimum effective (anti-arthritic) dose (MED) clearly 50
demonstrates the reduced ulcerogenic potential of our compounds relative to their
therapeutic activity when compared with established anti-inflammatory agents.




50 correspondi ng approximate daily m ninumeffective (anti-arthritic)
dose (MED) clearly 50 denonstrates the reduced ul cerogenic potential of
our conpounds relative to their therapeutic activity when conpared with

est abli shed anti-inflammtory agents. 9

1, 308, 327 10 1, 308, 327

10 al so incorporate flavouring agents, colouring matter, disintegrating
agents, tabletting aids and other diluents as required. Tablets or capsul es

for oral adm ni stgati on contain from 25 to,300,.09 of a compound accor di ng 4
to the inventi i i i or 5 capsul’e

contains from 100 to 500 ng of 2-(2,4-dichl orophenoxy)phenyl acetic acid, 2-
5 (2, 4-di chl oro- 3, 5-di et hyl phenoxy) phenyl acetic acid,

2- (2-chl or o- 4- et hyl phenoxy) - 5- net hyl phenyl aceti c aci d,

2- (2- met hoxy- 4- chl or ophenoxy) - 5- net hyl phenyl aceti c acid, or
2-(2-chloro-4-tert-butyl phenoxy) - 5-net hyl phenyl acetic acid. A suitable oral
daily dose of these preferred conpounds for the relief of inflammtory

states in human 10 bei ngs, wculd be from 250ng to 3 g of the active
i ngredient." 10 The conpounds of the invention may al so
be incorporated into novel therapeutic conpositions,wth ogher knewn o

t herapeutical ly active conpounds such as, for, exanple, codeine. EXanpl esof
the fornul ati on andwpreparati on ofwtabl ets and capsules for oral 15
admi ni stration arg|§et? out Bel &u = ® = 2

n a . A AR REATBE TR o442 SE2EAY
15 Tablet An inti®&ate i'xture was 'preparéd o e@éﬁ vk gHiE QR g '§’§f§§§
2- (2, 4-di chl or oph2ngxy) -« phenyl acetic acid angd Jg;\_é@g 2y ecéor‘g)ri'gsi;g% @ 5
starch with the a#@dktisorr of g1%gnagnesi um st eaf ‘é;aévﬁl UbgBi cgﬁtw Eﬂggo.gg
m xture was conpresgSed ithtoVtabl ets contai ni ng.,g'gg“églo;o_:ng. s F27FE .
2- (2, 4-di chl or ophenoxy) phenyl aceti ¢ aci d. Efu- 8 £3 BERE8 Rl
Simlarly tablets gngaigli ng 5Q org, 200 ng. of &égﬂgfgﬂ%cm Qro%g®gW&§§-s'§4
phenyl - acetic acgdiwer € pr@pared.® sulRe Baft q%@n%.g %2 $ofd g9 Eats § CREIRES
were prepared, e&eh capsule contai'ning 50, 1ob 29 2 L E zorg 20 :ﬁ%gﬁésﬁg"
2- (2, 4-di chl or opinaxy) phenyl ageti ¢ aci d. SeEEss 3E 5£§§§§%§J§§
Simlar tablets aHd c syl 5re prepar ed cont'"grﬁ3%5@,3200}3\@@5%{)@%@%?
of 2-(2,4-dichlorof3, 5-di met hyl'phenoxy) pheny aeqt € agheh 8 ERESEESEZES
2-(2-chl or 0o- 4- et hylfphenoxy) - 5-net hyl phenyl acete ¢ @agis q..'8-§ § 280, 5898
y y y y §8803% S9,85° 5538,
2- (2- met hoxy- ZE chl or ophenoxy) - 5- met hyl phenyl aFeﬁgcg ng g &5 %'Ep‘i . 8,505y
Ry - B . IR [ S8 B8Bmm—+
B gs EH72g8ESs 2, 808008
S Egl8° 8 8 R % = & 8| £pf-EiiE; SEF,582858°
] FSBEETESy 9829 BEE
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or 2-(2-chloro-4-tert-butyl phenoxy)-5-net hyl phenyl acetic acid. 30
VHAT WE CLAIM I S: -
30 1. Conpounds of the formula: - [err] wherein [err] is hydrogen or
methyl; [err] is chlorine;, 35 [err] is chlorine at positions 4
or 5, aI kyl of from1 to 6 carbon atons at 35 position 4, trifluoronethyl
at position 5 or nethyl at position 6; and nis O, 1 or 2. 2. A
nodi fication of the conpounds of Forrmula | as clainmed in claim1l wherein
[err]l may al so represent mnet hox% when Ris chlorine at position 4. 40
3. Al%odification of the conpoliifdd?as clained in claiml or dPaim 2 wherein
40 ONe OfylshHcBrp6te aiclfneS MBSH, | biu@k SnahE} bR YN, Lskane repl aced by
brom ne. s afSompodindss sfeqhigdmul a | as clained in claiml ich are
2-(2-Chl oroTzﬁble* rcpsul mlsa ’Fi@ﬁvgng@p{(g fa@ild%r‘ rrfd%tabet y2 be optionally
SUbSStltUt pob&fl @ %g{»hé&pﬁ §) p% Jacejic acid, 2- S. SCorrpounds of
For mul a z,aaxcm a3 mp@ n@hﬂih v h@ acill €2 &- Aijn Fy QLS -
phenoxy)pzlme hagledetic aam df%metd)m ‘obehc )—iamahllghqsubstletcut ed by one or two
met hyl Lpp%c“?r“ﬁl‘ liét‘ﬁ’éP‘ “‘b 4t peidnd Suitable q’&lrﬁﬂ}}b\ 6.
2 (zocm i ;’ - Jerhy i R R o =

| O 0 The emma@ﬁy @&%&iarr éaynas‘o 1@ ds}ytkcaﬁestdocel aRtagouti®0 8.
2 ChI @moposnw iwiith umpﬂmmWhmmﬂo’y%cH@ compoayds vk Ry facetipt, aci d.

25 420(2%(1% ;Q%vb gﬁ &ﬁg/ti;}f 5%% ﬁgggpg?p)éy 10,0;11 oimfaatb[%% Enqen%suﬁzgefglj %ra?CI d 10.
2,
2-

2(
50
2- (
2-(
2- (
2- (

5- Dilor ophenoxy) phenyl acetic acid. 12.
Chl or o44- u'-rem ﬂn hieenwas et pf eqelt waighaoif @- “(2B8ichlorophenoxy)- 13.
2, 4- Di Rb#TEreEe Bet ,y“;l Ej:bc eh, 15{3 1 ﬁ‘)‘}q'! Stepsh| withy gie (pddition of 1%,

magn-.smm stcarate as xture’was compressed, in lets '1ta1mng
35 g9 10 100 mg. of 2-(2,4- dxchloropheno;\y)phem]accuc acid. Egd@ kéﬁ

10 also i ncrsrnﬂraﬂ‘af; lefs| @MEILERE BQ oAQEN g, ofCZ)tZQLdeh[bg)pH@&&?bhcndl sintegrating
agents, tagdob ecuttwmrgpraqadé and other diluents as required. Tablets or capsul es

[or oral e mfhgfb Lghlg Euggyptsuagsagg 01.23 L9, 800,19, ol 2cgqgpound accordi ng

iy hyElddiic 2t et or 55 capsul e
contains fromikoabks aE&)Gapﬁges creZpr ;ﬁ;cé-cdirﬁhlgomppbmmxm))pﬁgelayl acetic acid, 2-

5 (2, 4- diZBligichios: 355 dinepisih hem;rl adettios>-ehuenory)

2 (2! on e el e

2- (3 et ROX Or%{ acetic acid, or 3
2-(2-chl Or0-14€i:ﬂfoﬁndl§)bﬂtyd‘ﬁﬂﬂﬁﬂ0-)(—y) 5- rret hyI phenyl acetic acid. A suitable oral

daily.
31 gl n‘
2"51

CHz[:ODH

wherein R' is hydrogen or methyl;
R? is chlorine;
35 R? is chlorine at positions 4 or 5, alkyl of from 1 to 6 carbon atoms at 35
position 4, trifluoromethy! at position 5 or mcchvl at position 6;
and n is0,1or 2.
2. A modrﬁf*anon of the compounds of Fermula I as clatmed in claim 1 wherem
- R* may also represent methoxy when R* is chlorine at position 4..
40 3. A modificarion of the compounds as claimed in claim 1 or claim 2 wherein 40
one or more chlorine substituents in the compound is/are replaced by bromine.
4, Compounds of Formula I as claimed in claim 1 which are 2-(2-Chloro-4-
alkyl(C, ¢ ,)pheno"} Yphenylacetic acids which may be optionally substituted by methyl
at position 5/ of Ring A.
45 5. Compounds of Formula I as claimed in claim 1 which are 2-(2,4-Dichloro- 45
phcnoxy)pben;lacetxc acid which may be optionally substituted by one or two methyl
groups in Ring B and methyl at position 5/ of Ring A.
6. 2-(2-Chloro-4-methylphenoxy)-5-methvlphenylacetic acid.
7. 2-(2-Chloro-4-n-propylphenoxy)-5-methylphenylacetic acid.
8. 2-(2-Chloro-5-trifluoromethylphenoxy)-5-methylphenylacetic acid. 50
9. 2-(2-Chloro-4-n-pentylphenoxy)-5-methylphenylacetic acid.
10. 2-(2,4-Dichlorophenoxy)phenylacetic acid.
11, 2-(2,5-Dichlorophenoxy)phenylacetic acid.
12. 2-(2-Chloro-4-methylphenoxy)phenylacetic acid.
13. 2-(2,4-Dichloro-5-methylphenoxy)phenylacetic acid. 55

50

55



dose of these preferred conpounds for the relief of inflammtory states in
human 10 bei ngs, would be from250ng to 3 g of the active ingredient.
10 The conpolldnds of the invention may ﬁio%@zpe i ncorporated into novel g

t her apeuti CWMMMWWFH—%%HW%
such. as, for exantpl encormmdelﬂm‘eumﬁxms, agloying tripiter; GisirisBratingorgerin dgt@Bar at i on
of tablets and c#p F‘%""L‘id'éi“éiffe%“’;ﬁlfﬁm a0 BT SLER 10D, A78 RBLmpU obel oW
15 Tablet An intj M XS MEE Jak RVERS 8¢ entVE{ Sre@ftablet or

2- (2, 4-di chkor Opb@ﬁﬂb(gb))mnpheﬂﬂ oaceiscnocmg@f d(zaﬂdiclaorbphbioat)plbﬁy%em@ﬂﬁ,ﬂ SI ng5

starch with the &adiithlan3.sfdinkdsy a?cﬁﬁ Ché?“?-‘érb‘hﬂ@&?ﬁxy’)

e ves compeeHETEE Fil @§, o ot

2- (2 4-di chl or OpﬁS‘sQ the relief of inflammatory states in human
Simlarly tubl et Sexﬁg@,l’hbcﬁlldl’lbel’fg:rﬁﬂsmxg @6 dfghe achxvezagrai;eﬁs di chl or ophenoxy) 10
phenyl - acetic aci dThesmppmdpefr & m‘?ﬁ uiealndiedpremorgted &g p °V§i ‘%i*EPF‘FY‘CcapsuI es
wer e prepar ed, eé?f’l‘?"ﬁ%t’ﬁ% (RS °‘€‘Efrﬁ“81‘f”h @p"%tﬁcau"lffﬁv%mp"ms FRehASO
2- (2 4-di chl or OD&QJ}%) gheRYiaedilof MA6i feparation of tablets and capsules for oral 25
Simlar tabists amﬁtmstmsmirestmb@ovpr epared containing 50, 100 and 200 niéf

Tkl
of 2-(2,4-dichl ofag g 5 di rrer%n pheno % g “é, qlttsl0 Za&4dlch10rophmo“)_
2-(2-chloro-4-et ngbg ol el tho addition of 1%,
2- (2- nmet hoxy-4-c @hece@a@y fg 15)1}11 e&&@kdrﬁpr@ﬁd Ghtd)fablets co*ltammg
2- (2-chl or ozu4- tenooxng §/2 Hedidioydphénoxyppthimy %elueﬂ}d acetic acid. 20
arly tablets containing 50 or mg. of 2-(2,4- dlchlorophenoxy) phenyl-

WHAT ‘ME CLAIM | S; - Simi 5
Lo Corrpounds Eﬂjﬁi‘?cf)er‘fﬁﬂag - [err] [err] wherein [err] is hydrogen or

3, [err] is Chbaerenes soBtDgelatin capsules were bréfiareld, tash edpbudd toRRinaly J0pBI0L | ons 4
or 5% al kyl 20f f roRO . t0©262,$>a4cllﬂqmpham0@mhcaxluce®ﬂc idosition 4, trifl uofr omethy|

at position 5 or i ‘“'56"“ Prapapd qoutapine

modi fication of ég‘% ﬁymorg-g gcpmetg oxw} ylacetlc cxd 2- ;l?glgithdgfgﬂ gﬁer ei n
[err] may al so r@prQBﬁi"ﬂrom yph -5rrﬁéthy®h &hdzﬁl@iat position 4. 40

3. A nodifigsation oWHARWEIMs—as clained in claim1 or claim2 wheP®in
40 one or nore chl ofi AEERSEHE B2t t he conpound is/are repl aced by
brom ne. 4. Conmpounds of Fornul a g3 claimeg in claim 1 which are
2-(2-Chloro-4- alkyl ([err])phenoxyyg (g Hci ds which may be
optionally substituted by net it| of Ripg A 45 5.
Compounds of Fornula | as cl alt '- pdch are 2- (2, 4-Di chl oro-

45 phenoxy) phenyl acetic acid mhlc s b% op
two net hyl Rz

wherein R! is hydrogen or methyl;
R? is chlorine;
35 R*® is chlorine at positions 4 or 5, alkyl of from 1 to 6 carbon atoms at 35
' posmcn 4, trifluoromethyl at position 5 or methyl at position. 6; :
andn i50,1lo0r2 2.
2. A modification of the compounds of Formula T as clmmed in claim 1 wherem
- R?® may also represent methoxy when R® is chlorine at _position 4..
40 3. A modification of the compounds as claimed in claim 1 or claim 2 wherein 40
one or more chlorine substituents in the compound is/are replaced by bromine.
4. Compounds of Formula I as claimed in claim 1 which are 2-(2-Chloro-4-
alkyl(C, ., ¢)phenoxy)phenylacetic acids which may be optiocnally substituted by methyl
at position 5’ of Ring A.
45 5. Compounds of Formula I as claimed in claim 1 which are 2-(2,4-Dichloro- 45
phenoxy)phenylacetic acid which may be optionally substituted by one or two methyl
groups in Ring B and methyl at position 5/ of Ring A.
6. 2-(2-Chloro-4-methylphenoxy)-5-methylphenylacetic acid.
7. 2-(2-Chloro-4-n-prepylphenoxy)-S-methylphenylacetic acid.
8. 2-(2-Chloro-5-trifluoromethylphenoxy)-5-methylphenylacetic acid. 50
9. 2-(2-Chloro-4-n-pentvlphenoxy)-5-methylphenylacetic acid.
1
1
1
1

50

0. 2-(2,4-Dichlorophenoxy)phenylacetic acid.

1. 2-(2,5-Dichlorophenoxy)phenylacetic acid.

2. 2-(2-Chlero-4-methylphenoxy)phenylacetic acid.
3.2

55 -(2,4-Dichloro-5-methylphenoxy)phenylacetic acid. 55

W




groups in Ring B and nethyl at position 5 of Ring A 6.
2- (2- Chl or o- 4- net hyl phenoxy) - 5- net hyl phenyl acetic acid. 7.
2- (2- Chl or 0- 4- n- pr opyl phenoxy) - 5- net hyl phenyl acetic acid. 50 8.
2-(2-Chl oro-5- trlfluoronethylphenoxy) 5- et hyl phenyl aceti c aci d.
50 9. 2-(2-Chloro-4-n-pentyl phenoxy) - 5- net hyl phenyl aceti c acid. 10.
2- (2, 4-Di chl orophenoxy) phenyl acetic acid. 11.
2-(2,5-Di chl or ophenoxy) phenyl acetic acid. 12.
2- (2- Chl or o- 4- nethylphenoxy)phenylacetlc acid. 55 13.
2- (2, 4-Bfchl or o- 5- met hyl phenoxy) pridinA’acetic acid 11
55 11 14. 2-(2,4-Dichloro-3,5-dimethylphenoxy)pheny AacdicHIB, 327
11 14. 2- (2 4 b dHB,GrﬂImh&r@hedomi—h Prtenbxay phiény | acetl c acid. 15.
2-(2,5-Dich 7 H&@é %“E@Pﬂd“
2-(2, 4-Di chI or _(, 1 ﬁ\ x " é&ég &daCId 17. 5
2- ( 2- Ciil or 0- 4, bo. dipEidie gﬁ@@y-m c@laay acetlc acid. 5 18.
2-(2,4-Dichl orzﬁ 3 (Miowettm h}]hfh@m&x )mﬁwmmlﬁgdctherdyl acetic acid. 5
19. 2-(2,4-Dic iy feph cetic acid. 20.
2-(2-C@%xro 6- 5___ gnp it gfgquhc acid. 21. 10
2-(2,4 br onoph enexXH ﬂhﬁﬁbfb@@ﬁ&nbx»@) &Qieﬁi) iphérylacetic acid.
2-(2-Chl oro-4- éi r2y(R46h Xia)fﬁetmhyl;aelmdcctuﬂ_@md 23.
2-(2- ChI or o- 4- g@h ﬁ'él;ﬁ q q?@dam d. 10
24, Q - Chl or (btﬁ Q"' _ dacetlc acid. 25. s
A M@mwmmm%
or o- opben e ‘etacid. aci
2- (2 Chl or o- 4- Etﬁﬂ;}f? e JRipuast sde ‘Pefm‘é‘i‘i’iﬂﬂh@é’i’ihdefaf&ficél 1o app one 28.
2- (2 DT RREROX st méhpéagg,ysLsage Lodife A%l o com-_ 20 15

or o- 4-
29. 2C?1£ Chlpam-aélcmmba%ydnp RENEXaImsST st Ry bty lvid @t phirmahitally30
2- (2- Met hoxynadwc:ﬂllwrt@pheuoxy) 5-meth Iphenyl acetl c acid. 31. Corrpounds of

Formula | a Apusica) é:grggopxb@das fib 3 éntw@leb. of the
oo gp. B by ;s%o Lol g mfg onpr ppes as
a

active’l ngreldinen 1033, GAhith pratéls P&APREEs Feaciing &bgm doﬁhpnﬂ:ﬂdé AR glains 1 to 31
in adm xturendfifh a pharnaceutically inactive diluent or carrier. 33. A
pharmaceutical conpositiog.,as claimed in claim32 in tablet or capsule form
for oral adm nistration w cont ai ns fron125,go 500 ng of the active
ingredient. 25 pr epar ati on of conpounds of
Formula | as claine i ch process conprises
reacting together conpGumd

R2 Vg oty 7

in which R, R3 R* and n are as hereinbefore defined in claims 1 to 3, Y is ONa or
30 OK and X is chlorine, bromine or iodine, at a temperature of at least 120°C in the 30
presence of a copper catalyst to produce 2 compound of Formula V

which is thereafter transformed into a compound of Formula I by treaument with
sulphur and morpholine to form a tluoacetmorphohde of Formula V1

lbhg)n

CHy ﬁSN

which is then hydrolysed.

* [ L M S *



and 11l [err] COCH3 in which [err] [err] [err] and n are as herei nbefore
defined in clainms 1 to 3, Yis ONa or 30 K and X is chlorine, brom ne
or iodine, at a tenperature of at least [err] in the 30 presence of a
copper catalyst to produce a conmpound of Fornmula V-{err] whichis—
thereafter transfornmed into a conmpound of Fornula | by treatnment with

sul phur and norpholine to forma thioacetnorpholide of Formula VI [err] 35
35 which is then hydrol ysed. 12 '

1, 308, 327 12 35. A process for
t he preparatii@n of conpounds of Fornul a,308,3% herei nbefore defined in clidins

1 to 3 substantialTy,ag herernbefore described WTh.reference o any one of
35 cess Pargijoi of compg of Formpla s _hére, or

the Exanpl es. BOUg WA TE ﬁ%}éa{tﬁé‘&&‘ﬁaﬁg 3SRt £ on

Gar den, London E%N%(;&anﬁﬁli:sﬂt ed foF1 r I\/ajlesto;' s Stati oner§/nc0‘fi ce by the

Courier Press, Leam ngton Spa, 1BQULBUWADERe TBENNANB Patent Office, 25

Sout hanpt on Bui | di ngs, London, , W2 hﬁ?Vd? o) opi es may be obt ai ned.
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