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LILLY AND COVPANY, a Cor padgfodon of the tate of Ind| ana, United St at es of

Arrer i ca} of 307 GAshddbiCaccptansd reet y of Indi.anapolis, State of _

I ndi anaj,. " Uni t ed St at €3C ot83Arka#- 53 Téb Eﬁ’eﬁc 1R mm nvention, for :
whi ch We pray that a pater}%yq %P rret hod by whi ch
it is tp be per- 5 f o5 O ﬁ{rlzyé avd %ﬁi Bed in and by the
foll owipg statenent: - 313 314 3f5 iyi ﬁllmelz BEIN32Yebnt 13 to novel 3- or _
4-phenotypheny| and 3- or 340 I?t4lﬁ|3éY B6(h$d¢aaﬁél365 aC| ds, their

phar maceutical Iy accept abl3§L & pond| ng esters
am des, lfam nes, al cohols, 3 r3§ -and. ureas having
anti-inflammatory acti vi t \3AZWIL BA zaﬁ\pVBAms 61 3AW meSI c and . -

anti - pyfr etic 10 ~  acti A 3G1 3A7VSH 3A7V3]3 3A7V3]4 3A7V3K3B

10 A number of humans andi@ |5é45 i vari ous
6
rheumatic conditions i nvolsy § er ness
decreas,ed nmobility, paingol zmlxdfo ewew;w K@KM a nunb

of . pr esiently avai l-abl e anﬂf—L’ﬁfﬂlammw\ég@hQsT QﬁlR:ElRlﬁ.a&% been found to be

effectijve in the synptomat¥c treatnment of conditions such as 15 rheumatoid

arthr|t||s r heumat oi d sp Y. t e
(osteoarthritis) . 15 of t%@ %dé&ﬁEmﬁé& { Brﬁ?ﬂ%@%@? undesirabl e
si de eff ects. Thus the search for 1nproved ant|-| nfT anmat ory agents

continues. The prese(m) i NwenELIODLPY AN O@nealin) \eeCorfida o U hs Sedd SNndierR,
excel l'ént anti- i mtdrﬁmwyﬁmgmtJ@OhEm Md§lath Stréen Cigldf Indizmpblis, $thee iof

_ e %%ap d erica, do hereby declare the invention, for which we
ant - n{f la tory ’a\tlr':l atent mayI ?Jselgrlznted ’to us, and the method by which ;t is to be per-
formed to be particularly described in and by the following statement:— 5

This invention relates to novel 3- or 4-phenoxyphenyl and 3- or 4-phenylthio-
~ phenyl alkanoic acids, their pharmaceutically acceptable cationic salts, and the corres-
ponding esters, amides, amines, . alcohols, ethers, tetrazoles, carbamates,.and. ureas
, havmg anu-mﬂammatory activity and mild, aspirin-like, -analgesic and anti- pyreuc )
10 activity. 10
_ A number of humans and animals aré known 1o suffer from various rheumatic
conditions involving inflammation, swelling, tenderness, deéreased’ mobility, pain, and
fever. While there are.a number of presently available anti-inflamimatory agents-which
have been found to be effective in the symptomatic treatment of conditions such as
15 . rheumatoid ‘arthritis, rheumatoid spondylitis, degenerative joint disease (osteoarthritis) 15
of the hip, such agents have a number of undesirable side effects. Thus, the search for
improved anu—mﬂanunatory agents continues.
The present invention prowdes novel compounds which are excellent anti-
. inflammatory agents, and which, in addition to their anti-inflammatory activity, exhibit
20 " mild, aspirin-like analgesic and anti-pyretic activity. 20
' More specxﬁcaliy, the invention provxdes compounds havmg the formula
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20 mld, aspirin-like analgesic and anti-pyretic activity.
20 More specifically, the invention provrdes conpounds having the formul a
r] [err] Formula | [Price.25p] 2

264 340 - - : 2 and ‘tHe phar TaceuticalTy ™
aﬁcept abl e acid addltlon salts of the basic nmenbers thereof; where: X is
oxygen or sul phur; [err] is hydrogen, hydroxy, am no, nitro, halo, nethyl,
‘et hyb’,' [err] al koxy, 5 nmet hanesul fonyl., met hanesul f onam do, -
tF* Yuor omettyl , . acet ami do, nethylcer&a@door 5 5 phenoxy,
L;{:[ La: iy lhydgg ud %—J epgr_a{nﬁceuncar{y %ccg%r%aéﬂa&%{‘o}ﬂsaus Lo [l foasht RN theRlbg; L €7 11
[err] X is oxygen or sulphur; - 10 is in the para position, n
i 507 [err i s hydhogemdm@}dhmr v, baino tith| oo meftyhigthol, Grdhoakorndo), [err]
al kyl %err]"é1 2Re5ylp “ylaﬁ’ﬂthﬁ’é%“ ongpidpsctrifigoromehyh éFﬁ‘T’“‘B’aﬁ?‘iB’!’lc%‘éP%yﬂrogeﬁ when
[err] |s hydro I .
15 Zis erther,cyaa‘)ky err &%’eﬁaa%ﬁrdogénc [alekﬁyf CT_?/I alk%lyl [Orercrs]—c"
al kyl ) ami no( [ eranf)wherethkmbiety or an al kal i- metal , al kaline earth netal,

et e vt

—

ammoni um or substituted amonium - : 15 cation; [err] 20 ' X
20 20 whengin each [err] is the sane xfer ent hydrogen, hydroxy, jgerr]

al kyl , cycl opropyl - methyl, or [err] [err] being hydrogen, [err] alkyl-
acetyl propi onyl, car barryl N- et hyl car barryl', N, N- di met hyl car bamyl , or .

[err] al koxyal H?*“mwfawl% . (d) [err] and, when
them)lety30|5| ] ! t chloro, fluoro, bromo, ioda), C,—C, alk n-is an

i nteger fromo (f:O-g }rggyrg%&’ fgg oﬁf% HaBn('ﬁorcaaﬁt e ydi@dn &’%&VR, xshryarogeﬁ hydr ogen

when [err]i5is hydnemy;; 30 [err] is hydrogen hydr oxy 15

NNy ggéprm ﬁ%@%&%ﬁ mmr s
@sion§t n al 'so !

35 R,
20 (®) —CON< . 20

e

wherein each Ra is-the same or dlfferent hydrogen, hydroxy, C,—C; alkyl, cyclopropyl-
methyl, or —CH.COOR,;

(c) —CH,OR,, R, being hydrogen, C,—C; alkyl, acetyl, propionyl, carbamyl,
N-methylcarbamyl, N,N-dimethylcarbamyl, or C:—C. alkoxyalkyl; or .

' d BN , _ .
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P and, when the moiety |
| 1s1nthemetaposmon, R L T
‘g -- -~ ndis an integer from0Oto3; - - TTTTmet 0T
L . © 30 . Y, isas defined above, but is hydrogen when Y, is hydroxy, o 30
i . Y, is hydrogen, hydroxy, halo, methyl or. ethyl but is hydrogtm when Y, is
' hydroxy or C,—C; alkoxy; -
P oo Ry ds 2~ (3-phenyl-x—phenyljpropyl in addmon to ‘the” radxcé.ls énume:ated above,
: and-’

35 Zmay alsobe . N : 35

R ) .
(e) when n=1—3, ——N< a, wherein each R; is individually

t]

1 hydrogcn, Cl-—C alkyl, cyclopropyl, or cyclopropylmethyl; or

(2) acetyl, propionyl, N-methyl carbamyl, N,N-di-methyl carbamyl. . )

The novel 2-(3- or 4-phenoxyphenyl) or 2-(3-or 4-pheny1th10phenyl)a1kan01c acids, .

40 their pharmaceutically acceptable cationic salts, and the esters, amldes, amines, alcohols, 40

ethers, tetrazoles, carbamates, and ureas related thereto, are useful in pharmaceutical
compositions for the treatment of mﬂammatmn, pain, and fever in humans and animals.
Some of the compounds of this invention also greatly enhance the analgesic activity of
a number of analgesic agents. :



(e) when n=1-3,-N<[err] , Wherein each [err] is individually
35 (1) hydrogen [err] aIkyI cyclopropyl or cyclopropylnethyl or (2)

2-(3- or - 4- phenoxyphenyl) or 2 (3 or 4-pheny|th|ophenyl)alkanorc aci ds, 40
their pharmaceutically acceptable cationic salts, and the esters, anides,
amni ness @Icohots, .40 ethers, tetrazoles, carbamates, and ureas rel ated
therzto, ‘are usgful -in pharnaceutlcal COHHHG&MIOHS for. the treatment of 3

in&Tamat i on, . parn a ever, in nu 3 an an OITE_Of T he, conpounds

of LS| vent on' ql5 BERL VoA A AR L) LB i moe

of apal gesi ¢ agent Qicohols, ethers, tetrazoles, carbamates and ureas related thereto. b4, 340

3 i mary- advant age Sdll a tilrther ddmneapd is @t it$r®idéktthdripelm’c@mpﬂ>ﬁﬁonl§]miﬂie raxef or

4-phenoxy- phény] m@mmwwmpﬁénwcpm@mn% swllk)asrfe‘ree apd the dikeain dnap fand 5

esters, am des, amaﬂ@fmhel G aj%a WBH’] &5 Eshl?egrlgqgatre?rﬁ atﬂd ur eas
S e

rel ated thereto. Skdibdin d provi de rapeut ic
conpositions for the rm heél 35phenoxyph&.fyl Anafalpamym:dpﬂ&yl dlafbid &tRls,akfrp@nRy i Ng
pain, swelli né‘) fevemcallarvdcepdalée catiogic i spitsyrand  grdcorBspendingredsters, Avid¢sh emines, 10
advajpf ages wi || bedlsphe %‘per@ﬁtmetas, fietraroles, aRe prepscpf jtys inpration, are epsTeRtEh Y

foll ow ng descript rgon and ¢lai ms. -The novel _3- phenoxyphenyl and

3- phenyl t hi ophenyl al kanoi c acids, thei r, ph rmaq 10 ‘ceutically-
acceptable cationic salts, and the corre’s nlg esters am des, am nes

10 al cohpls, ethers, carbamates, tet ol Weeds of this invention
are representéd by 10 : é_g neral formula I[I: 15 Il wherein
15 15 X is oxygen or sulfur;

15 [err]{ is hydrogen hydroxy, amino, nitro, halo, met hyl, ethyl, mferr]

al koxy, RO wherein rret hanesul fonyl , nmet hanesul fonam do, . .
trrfluoranethﬁ acet rﬁ B”rs“ thﬁmel“g' RLQ, pRut i gen wh Dy 1/2 il¥ -
hydr oxy; | - [e'irfe]harte?tﬂf n@ﬁ‘dkﬂﬂmn} ido; mtz?hmcu&t,mgjmf oxofne M‘ aptob ut is
hydBgen| when [ er r butiShyafdgen wheryydisdyatoye [ €rr] al Koxy

20 [err]]is h%:lrogen Yp esrhs]drogai, Ihydroxy{ éalcr,]m@hykem;ethyl [betrm]hyéiost:yngﬂerr Yaris [ er ri

cl o- : bl 2
Fg(rzlrf geikn:g h;dlrzgﬁg,]li?,[lTEe}ﬁyrfg'e%liy_FE Fe_rﬁaﬁrlgef‘ﬁy‘#ﬁfﬁ?rf&}?%@r ?’«—C cyclo- ( a)

al kyl, -2t (-3- phenyl - x- ﬁhaﬁlsﬁbk@m@ﬁwm3 @hd an- al kali -netal, al kaI | ne ea,rt h
metal, aj um num arrrer er Or subst | tut ed ammoni um cati on; err]
wher ei n kach f%rr] sl( enl : 1 'T%(ﬂ“g% ﬁ ‘T%gg 'gém Ll al kyas,
cyc%praﬁyl net hyl , o tlzltedy p g’yl %:ﬁl Peab aliglige r“l’f ]

al kyt , etyl; pr opr ony car net hyl-car barryl - :

N, N- di meft hyl car bamyi:, |‘_e%!':err]Raal kox al kyI L. (d) Terr 30 (e) when :
n=1--3, FN< [err] ; dﬂ‘e{et?r?ﬁ]‘—h i fhei semelomidf ent( rqswmgem [err]
al kyl, dycl opropyl, or -cyckoprdpyl nethyl; or : :
: C,~C; alkyl, cyclopropylmethyl, or —CH,—COOR;; : '
30 (c) -—CH,OR,, R, being hydrogen, C,—C; alkyl, acetyl, propmnyl carbamyl N- - 30
' methylcarbamyl NN—dtmethylcarbamyl or Ca—C aIkoxyalkyl '
SILL AL . . "h" o B ‘ SR ,.'_____t,_-_..
iz ania " el (d) - h - ]l N T
ST DTl /\ N~ ST :
AL _,H o a ol Jwaa '~,. :
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o *{e); when h= 1—3, —N<R 5 wherem edch R;is mdwxdually T
: 5 . . -
.35 ' N
: _ (1) hydrogen, C;—C alkyl cyclopropyl or cyclopropylmethyl or
35 . (2) acetyl, propionyl, ‘N-methyl carbamyl, or N,N-dimethyl carbamyl;~ . R
N and the pharmaceutically acceptable acid addition salts of the basic members thereof. 35
.The novel 4-phenoxyphenyl and 4-phenylthlo compounds of thxs mvennon are
represented by general formula III .

.




NN- di et hy|

35 (2) acetyl, propionyl, N nethyl carbamnyl, or
carbanyl: and the pharnaceutically acceptable acid addition salts of the

basike nenbers—thereof-——-3.-The novel 4—phereryphenryl—and 4-phenylthi o

conpounds of this invention are represented by geperal.formula |Il [err] 40
1,264,340 X is oxygen Or sulTuUp; e

eri] 4 wherein.
[err] al koxy,

nfgrio, [err] alkyl,
trifluoronethyl

t hanesul f anam do,

5 .

[’ 1 s ’ '
®re] i's hydrogen, hydroxy, hal'o (chloro, fluoro, brono, iodo), amno ,
phenoxy,

met hanesul f.onyl ,
acet am do, or nethyl mer capt o;

#or o, brono, iodo), [err] alkyl,

Bre] is'hydrogeryfh T OXY; _
f [err] al koxy; [emilqdvs.,Nldroogen, hydro
'- r}.‘]-/al kynyl or 10Y, ik eégj;,“,{i}gg)gl

annot be hydr ogélyenC| skdky, o
£1ir] being hydr SFEFA wmethyiaieicypio;
m fal kali netal g.agkgl)
Jation; [err] whereRpise
Hydroxy, [efor] alkyCs cyclyiuyspd
dydr ogen, [err] ¥ L agcety| , .

at bot ﬁ
[err

W8 ydroxyphad (chi ' or ,substituted 5
Bakbeh et i s thé smm’%&? % &9 Crhidl mbge o
v rﬁe‘gﬁyamﬂo Crf-€5 .ralken(yg)czl_%r

M

Xy, [err] al ,

g} %’k ilg g;(ocept that both Y and [err] B
o Taybtoly, iodo : 7 1. o -ther : (a) .
o B St gt e ()

if‘]nY‘aP’R‘}l?ﬂes)ﬂfme

tmmoi ym
ame or .
ei ng

Y aionberhylrpgeh it *ggrry or
] 20 and the pharmaceuttcal | yqq

fedr] al koxyal kyl ; 'BF‘the’g ) :
cgi:e_pt abl e aci d aug %‘i_alggucgfiﬁgédﬁ(hmmmcimrm‘%ﬁ?—wgaq reof. "Al kali net a|.
PR eapb tmeead i aemoniud g o .gfg{;ﬂﬁcx“mal i ne,

4, ias used hereicmtionyefers 10 So

fg’a;r'th netal " refers to calcium magnesium and barium T &P

s$ubst i t'ut etb anmoni " &Q_clﬂades met hyl ammoni um di et hyl 25 anmoni um
-?,Je‘,;?nzy.l amoni-um nd"ONErjset hanol -ammoni um . The term" acid addition
salts " refers to salts prgbared by reacting the free amine with ans
brigani ¢ or inor iy eagle Relis tHRggk ibve salts include the hydrochl oride
hydr obr omi de, S%F St zStﬂCfQR:S)?ﬁaceitﬁcg?%lhé?fwﬁl—drsmgmbﬁyﬁy@te,

Pporate, benzoatg. -QRﬁ@haﬁ@o@,Qﬁﬂ@t citrate, naleate; funarate,
meligich H Jyimethalegbamyy, satglag;?:ﬁé,? gI{HW’e gubamyl,onic .

jsuccinate, tartrate an

ga(':id)._ "[epr] .alkyl " refers
fincluding_ nmethyl, ethyl, n-propyl, iso-i
itert-butyl, iso--butyl,- n-anyl iso-anyl/

irefers to the [err]
hydr ogen at om

35 to produce et hyf i Betlls atusdcHete® rofee

i - 1) dd' T . S . .
1- pent enygls. "[.€r rthe . dars I‘;’et.al ;;hsn&ﬂ@hﬁﬁg%ﬂ t > Alelapd lighowps as def i ned
above , f¥om vémmdniuki\Eent}y éﬁ&é‘ a?gfm iufn 3V énc a@n,;a&g from _ each of two

;ddj acent car bo n in'Thf;thtenn “acid addl-'i?éna“sa,?;?fh,;“;glm ant’monlium. fonium, - diethyl » '
f € WIth an organic or inoreanic aw: 0 salts prepared b i '
P ide- 1norganic acid, : . Yy reacting the f;
P hydI'Obromxde, sulfate, bisulfate, ace;atefe‘?;?ar:zanve salts include the hydfociﬂoﬁ‘ri:
2

(salt of 2-naphthalenesulfonic aci
{3 3 f
oot b onic acid),

methyl, ethyl, - ;
. zso-al‘i‘l),’l and ,’,ea-g;gg}f, z:o-ProPy!_, n-butyl
»—C, '

Iia(l)o ” includes chloro, fluoro, bromo and
—C; alkynyl ” refers to the C
two hydrogen atoms have been

. . 2
hexyl, T : ycloalkyl

& _
. | Compounds Tepresented by general

0 both sjrajght an

al kyl dgroups, as deffi ned above

lacta 1 i
2 te, phosphate, tosylate, Citrate, maleate, fumg

ref i
refers to both straight and branched chain alkyls including
s, Sec-butyl, tert-butyl, so-butyl, n-amyl
¢

- . alkenyl ” refers to the C,—
:;h;)cr!;di cléye%o;i:en' atom has been removed g‘:)niﬂz}:chgmfu i
ylenic unsaturation; &.g., vinyl, allyl, metha?lylt:xv:d ald

includes cyclqpropyL cyclobutyl,

. &€ ;
Ci—C,; alkoxy » refers to methoxy, ethozy,
formula

anched - chain alkyls

ropyl, n-butyl, sec-butyl,

ng neo-pentyl. "[err] al kenylzg'
from 35 which a

two adjacent carbon atons

A th) ebarmecengoang ¢, Al |
B c&ﬁtﬁﬂ@ fcﬁic aréﬁl.non V’tﬁ |tpe bdsik yﬂembwﬁ,&@dfj Y| and

oleate,’ laurate,
rate, succinate, tartrate and napsylate’

30

as gieﬁned above, from
lacent carbon atoms 35

iodo. “penteny].

40 atoms to removed f .
1. produce acetylenic ‘unsaturatien; e.g., -eﬂars?rllz;'l o o, adjacent carbon

5 Propargyl, 2-butynyl-and 1- 40
cyclopentyl and cyclo-

and propoxy. .
I are excellent anti-inﬂammatory 45

blocking assay. All of t.he compounds of this

5 : .
0 mild analgesic and anti-pyretic activity. Thera

a pharmaceutically acceptable diluent or carrier,
)

he compounds gre generally administered 1o

55

mg. /ke. of b i i i i
hours.g ody weight daily, either in single or divided doses o

peutic compositions comprising, as thejr 50
I in associati i

are_alsg provided by this im?:ntvi‘ggl
mammals in dosages of from 0;2—50.6
ver a period of 24

55

- 35

40

.50.

55



40 atons to produce acetylenic unsaturation;

e.g., ethynyl, propargyl,

2 butynyl and 1- pentynyl.

"[err] .cycloalkyl”. includes cyet - -
cyclo- : 50 hexyl. "[err] al koxy" refers to nethoxy,
ethoxy,'and pr opoxy. 45 Compounds represented by general fornula

L.are+~ éxcellent antl-lnflamratory
of from0.2-1.0 ny./kg.

EUN

45 agents, many of them having

assay. All §)f ,

in theé§¥i¥4tohena bl ocki ng £

oundssof this invention are u in the treatnent of
55 inflammatory di SeRsi€%e bduiiesial tat tollethadi 46 1 awtlersiod mesc-audsnemngmmef erred
enbodi - {nents t hepﬁatbis inventiomatel Fttnrmlated mﬂulhdmsconmcrf ithejinvkd tam s foy elamplew ty,
t hexcompounds exhils alr acids can he 1so ﬁ ‘s° agg’ "“"re”‘ilg erTvity.
Thes ape:g,ol C %orrpogitgjt}éﬁgh Q@f ‘%ﬁ QZ’I‘ the dqq )34 Lau IB' ?I.:S( S) '
one or re ConPoudRdEatd) tgﬁﬁlﬂ:{nﬂﬂxan @bi&;aﬂd fever fh AGERGI at1 on W th
Pharmacgutical | y acc8pteads|the dxdpmedst ofothis mezmumarparnaﬂalyah&s@w mh’dmﬂ ’éay this
i nventi ¢n. The co %Cnaﬁ‘é* e‘E é}"tlf e‘ad?ﬁﬂﬁl’ ages
o oronc 2 5. o BEREE S e A i
doses oyer a peri m« ®Butanes, pa Qﬂhﬂ'l? opoxypﬂene (identified chemically as e-d-
1, 264, 340 12—dlphenyl-2—propmn0xy 3-methyl-4-dimethylanfmobitanels dmd Bertaimdercstcood t hat
both th¢ d and | ;‘ﬁh&ﬁ% agensy sugihes Mesphine, epr¢ine a!@dhﬁ)@ﬁnﬁ@ﬂ ot-adnipigeredytherat | on are
contenp at ed th | t he
[ er#] Kyl a&(’:": dSp&ﬁg nc§xﬁt91§@i Qnaggslzai‘eﬁe\éﬁakv bm;I; ! parI 93; WS @@Lﬁ%ﬁ hods 15
newn i n t headuibistraB3a) br idaeniskrainoni Heholr b&mmcr $ Hﬂavﬁtebﬂer‘adfnﬂnsn-d- to have
substantial |y i detied Qfaﬂfona@9¢5\/ﬁ°t29 pafFhbisweight phtse a!@allaeSlq @elﬁilmpeqkéls: or the
d and | {i SO”’E caﬂ‘ (gus lgv non a rifﬁsizr‘gé ?ftfﬁatgeﬂéé uxc dosaike‘gggﬁf{cé lghﬂ pai 2
and fever in’m F s e s fﬁpc vent | on, Scul &y
t hose wherein [err B.ﬂ:des&{n&ﬁﬁe] compeuniyol HRgRRent navexﬁoz{)mclﬁd%rﬂie] folkfmnghydl’ ogen,
et hyl , jor ethyl, anﬁcithhyymhmxypaens%@camsr eof, have surprisingly been
found tp enhgnce the? évk%( S jdyj with 10 certain
an# gesic ag€nts suci’f ' %I:C"'“c ac‘ socium satt
1, 2--di phenyl - 2- hydrozmxﬂaﬁm mmwﬁamshﬂiuted 4- ani no) but anes,
particularly [err]-d2- blpmglpllfﬁemen ylthidgheyDdceedicidhemi cal |y as d- - _ _
1, 2- di phenyl - 2- pr opi b hﬁwx ququnobutane) and certaln
narcoti ¢ anat%yesic af "%ﬁﬂgfp ﬂﬂﬁ? ine, and the like, when3®
co-adm hi stered therasy mqum fonic ﬁancenent of analge3|a S _
effsect ed when about daZréB Kiandxyﬂ:hynylbﬁb;g caorﬂ a com 15 15
pound of this invent?@nPegha Wb§? n%ﬁ S|nultaneously, t hat
is, co-|adni®istratefl,J% *’gg"' £ ‘Pg' 'HJ’F’B 1 $ore to 1 hour aftéd
t he adni ni stra- tlon}.tmcﬁg uhgaaﬁsgﬁ&£§mgﬂmM§&ght of the analge5|c
nt. enerally spea(el-n’i@noxyphexghpi@ionicacxo,bhlaumsal:, ghelebeer | evel of anal ge5| a,
fromO0.p to 50 ny./ k& ¢thld-3dtlj¢tpwhﬁdyl2@ncaﬂd of this invention is
adii ni st er ecowi t h -t & ?W ggm’ g“? e of the analgesic 20 agedf.
Represept ati ve conposL &Mi %gﬁa &“haﬁﬁﬁtlon I ncl ude the follomﬁng
_ %
2-4ycl 01exyl 2-(3- phaﬁemy@m;tdn):@pleﬂm)pmaomdmd
2-Vi nyl B{4rfPidary-B-phanexyphepipRdeH Q‘}'ldl c aC| d 25 .
2- Propaf i e;ﬁ%ﬁ?ﬂl ﬁ! PR um sal t 45
25 5- (3 ,1,8 '{,é}g,gﬂ}m Na ﬁle chl or o- 3- phenoxyphenyl ) acetic
acj,d 2- Ciesyphdabgpilteyiydelieait | ¢ acid _ _
2-(2- Fl por o- 5- et hyI hapssy. ¢-3-abeaosyphepsd)betyric acid - -
S 50 -Armno— -p cnoxyphenyl)butync acid 50
2-(2-Me1hy1 5-phenoxyphenyl)acetic acid
. 2-(3-Phenoxyphenyl)propionic acid
4. 2-(5- Propoxy—3-phenylthlophmyl)butync acid
2-(2-Fluoro-5-phenoxyphenyl)acetic acid
' 55 2-(2-Ethyl-3-phenoxyphenyl)propionic acid, calcium salt 55
2-(5-Chloro-3-phenoxyphenyl)propionic acxd
2-(3-Phenoxyphenyl)propanol
50' _ 2~(2-Acetamido-5-phenylthiophenylpropionic acid
_ Methyl 2-(3-phenoxyphenyl)propionate
60 Ethyl 2-(3-phenoxyphenyl)acetate 60

.55

Ethyl 2-(3-phenoxyphenyl)propionate :
2-Cyclopropyl-2-(3-phenoxyphenyl)acetic acid
2-(D1ethylaxm_no)ethyl 2-(3-phenoxyphenyl)propionate



30 2- (2, 5- Di brono- 3- phenyl t hi ophenyl ) butyric acid
30 2-(4- Et hoxy-3-phenoxyphenyl) propionic acid

d-2- (3:. phenyl ) pr opi oni-

*2- (1- Pentyl ) - 2- (3- phenoxyphenyl )acetic acid 35

2- Cycl opropyl - 2- (2, 5- di chl or o- 3- phenoxyphenyl ) acetic acid ' '

35 2- (#3- Phenoxyphenyl)acetic acid 2-(3-Phenoxyphenyl)propionic acid, sodi um

salt, di hydrate 30 . ° 2- (3- Phenoxyphenyl ) pr opi oni c ..

adi d, cal g umsalt, dihydrate 2- (4 Mnﬁg ¥g - 3- phenoxyphenyl ) acetic agid 40 7

2- 4- Hydr exy—3—ph _ _ —

40 2-(4-Nitro-3- pfePorymh )plyml:éﬁhglmmﬁenyl)mwwmte , '

2- (4=/Met hoxy- 3- pti VI K€acid 35

2--(4- Chl or o- 3- phRDG eXi‘, i ﬁ%gﬁy%‘@ﬁ;gm@ o : :

2- (4- Chl @ro- 3~ phumwizqwﬂ;e)x@s;ﬁfemy@p@ﬁmdrb&ﬁme R 5 5

1- 2- ( 3- Phenoxyphd mmnmﬂhdlyl)lsoniqn&mﬂsalt - o

45 2-(2-1odo-5-p! i{é (garbamate

2- (5- Chl or o- 3- phgf (g{hg]‘ Eﬁ‘ r‘(pé‘mfﬂ‘i'fi%ro 3- phenoxyphenyl )acetic

acid 2-(m Met hane.@.liqf yphenyl )butyric acid 50 10 10

2- (2- Am no- 3- he -rd‘y-in):tbmbs)jdlft)nyl-h]menbxyphenyl)aoefnc acid

50 2-(2- Met hyI gi% pigwe scid acid 2- (3- Phenoxyphenyl)prop| oni c - _

acid 2-(5- Propox ’;gﬁ‘) )butyric acid _ -

2 (2-Fl ugy 0- 5- ph &lid deidddmintbnRim salt ' : 15 15
2- (2-Et hyl - 3- phem(m p:hema mmynmophmyl)acaitladd cal ci um salt

55 2- (5- Chl or o- 32 ge? sﬁgwefni}lh BPTMWEWS@H@IEDQEB- Phenoxyphenyl ) pr opanol

50 2‘ 2-Trifluorometh ”“” ‘§‘°ﬁﬂ%nyl t hi ophenyl ) propi oni ¢ aci d

4-Chloro-3- enl ‘1} IC aci

Met hyl 2s¢ 3- phen@g&g} RN é i gt Et hyl 20

2-(3- phenoxypheny—b)-ﬁm&b-atpﬁenylthmphenyl)aceuc acid, benzylamine salt : 60 _

Ethyl 2-(3- phenoi Grlerg43iph lflphml@r@l@f@@@)propyl 2- (3- phenoxyphenyl ) aceti c

aci d 55 Pt s iy i o) eyl

2- ( 3- pheppxy pheny (3 Bl AR, ARa BT 25 %

1, 264, 340 -Cyclopropyl-z-(3-phenoxyphenyl)butylammeﬁnaleate 7 .

2- ( 3- Phenoxyphen 3 Phenoxyphenyl)et hyl car bamat e

phemile
N- Vet hyl s@2- ( 3- ph LA ‘ﬁ’eﬁﬂ& %
N- Met hyl - 2 (3- phzmwaﬁaﬂgmﬂ(j; 'ﬁﬁ ﬁy@tﬂib b®pionate : S

N, N- Di net hyl - 2- Hmmymwytom a@pmmmgmyn-acetate -
N, N- Di et hyl - 2- ( 3CpHiemih

gl—Q/Scl opgopy! met AN

nt carbamate . | o
Phfifochtorid 35
Met hyl t hi O0- N=M& M,,..Eé %ﬂl % orice : 3.

( Pk

( 3- Phenyl t hi opNa¥# hl)edS'EZ-(SCpbamxyﬂbhenyl)pmpylamme hydrochloride 10

Et hynyl - 2- (4-n eoxypheny ﬁ) cﬁenoxyphenyl )acetic acid
ic , :

(3 Phewl t hi opfT ﬁﬁﬁﬁ@ﬁy

2-(3 —Phenoxyphenyl)enanthlc acid
3-(3-Phenoxyphenyl)butyric acid
2-~(3-Phenoxyphenyl)propylamine hydrochloride
: - 2-(3-Phenoxyphenyl)butylamide sulfate : :
45 : 1-Methyl-3-[2-(3-phenoxyphenyl)propyl] urea 45 45
1,1-Dimethyl-3-[2-(3-phencxyphenyl)propyl] urea -
Ethyl 3-(3-phenoxyphenyl)butyrate
3-(3-Phenoxyphenyl)butanol
3-(3-Phenoxyphenyl)butyl acetate :
- 50 2-(3-Phenoxyphenyl)propyl propionate ' ' : 50 50
N N-[3-(3-Phenylthiophenyl)butyl] acetamide : ' : :
- 5-(a~Methyl-3-phenoxybenzyl)-1H-tetrazole
N-[2-(3-Phenoxyphenyl)propyl] acetamide
N-[2-(3-Phenoxyphenyl)propyl] propionamide '
.55 4-(3-Phenoxyphenyl)valeramide " 55
5-(3-Phencxyphenyl)caproic acid, alummum salt : -
2-(3—PhenylthxoEhenyl)acetaxmde
2-(3-Phenylthiophenyl)butyramide
- N-Methyl-2-(3-phenylthiophenyl)propionamide
© 60 N-Cyclopropylmethyl-2-(3-phenylthiophenyl)propionamide 60
2-(2,3-Dimethyl-4-phenoxyphenyl)propionic acid :
2-(3,5-Dimethyl-4-phenoxyphenyl)propionic acid, sodium salt
2-(2-Iodo-4-phenylthiophenyl)acetic acid,
2-(3-Methoxy-4-phenoxyphenyl)propionic acid

2- (3- Phenoxyphen %% erh@:%ﬁmbﬁnﬂmmwm)npﬂbpl onat e

wRw)

2
2
2-




2- (3- Phenyl t hi ophenyl ) butyric acid 2-(3-Phenylthiophenyl)valeric acid 15
2-(3- Phenyl t hi ophenyl )acetic acid, ammonium salt 15

2-(4- I\/Et hyl -
2-Tri fil uor onet hyl - 5- phenoxy

2-

3- phenyl t hi ophenyl ) propi onic acid, sodium salt

phenyl)proplonlc acid

Chl or o- 37 phenyl t hi ophenyl )aceti c a264840 ‘ 7 20

(
(4- Cnl ar o- 3- phenyl t hi opheny! ) propi onic acid 20
% ¢4-

- (5- Ghl oro=3=ph nyl Jgcernl c. acld,—benzyl'am ne salt

% (2- Chl or o- 3- pheny?{}Wﬁ sbBr &91 aﬂcﬁoﬁﬁeﬂ'l)acenc acid

(2- Met hiyl 5- phenylzt( MO bhedk@ihery aetictheid . _
2- ( 2«5+ uor o- 5- pheny [2( ©rdbiepyithiopremilipropigiigiacitis
2_ (j_ Phen[oxyj)henyl) Bl;] -2rfA-|ethyl-4-phenoxyphenyl)propionate _ 55
25 N-Cycljopropyl - -' ,em ﬁcm};ﬁﬁtﬁ%@g mal eate ~ I
2- (5~ Bronp- 3- phenyl tohs apkigny. eﬁ(»x%hhxﬁrl)ﬁ@jn&mﬁm ci um sal t
2- (3- Phe_rEyI t hi- ophenHR.piDipeaiydi-phabviyphengiadeBe gideny| t hi ophenyl )prop| onat e 30
Et hy® 2- (i3- ghenyl 't hi2of e; pbqa yphenylacetic acid )
30 2-Di ethyl ani noet I’%Sf g }‘Zm' fi me)&ﬂié i 85%pi onat e
2- (3- Phenlyl t hi ophenyikigd fu{yi % QbEphehiiataphenyl ) - acet at e
2- (13- Phenyl t hi ophen\zl-()i-mrydqoxmalmn gpheay()&etithreid Deyayhanydnjuprsapi onohydr oxam C
aci#35 | 15 qu&mlp

hydrochl ride

, N- Di et hylzé;-b% g 10'4'

3- phenoxyphenyl )propyl am ne .

°T1C acl

-Duggg;rl-mp% g‘; l’@%ggm?@?ﬁ@ﬁyl)propyl anine 15

sul fate fals RERYham ne hydrochforide:

2- ( 3- Phenjoxyphenyl )m(lz,ymxphemypxﬂena})z(c I?tienoxyphenyl yvaleric acid 40

2- ( 3 Phenjpoxyphenyl ) ngdﬁogjyl-#phenoxyphenyl)acetlc acid 20
40 2- ( 3- Phenoxyphen ti noxyphenyl)butyrlc acid’

2- ( 3- Phénpxyphenyl )Qr ﬂo henj%ﬁ%g&l%g c&ﬁdz ( 3- Phenoxyphenyl ) but yl-am de
sul fate 4 ro-4- ygha@nﬁxgl@bnenyl ) propyl ] urea

45 25 | 285 1,1- IZEthvéZ @oro eﬂwl-ﬁplprh@mmnwl ) propyl ] urea Et hyI 25
3- ( 3- phenjoxypheny! ) % etan Wom 335Ut anol

3- ( 3- Phenpxvphenyl ) hlo ;,'l)g:opmnamld (3- Phenoxyphenyl )pr opyl

pr opi onat N—methvl—2-(2-ﬂuoro-4-phenoxyphcnyl)prop5ﬁhm1de 50 N- [3 (3
-:Ph#anyl t hii opshenyl ) bu¥- 1-26(6erteamyd‘bphenoxyphenyl)propylcarbamate ' .30
5- ([err]-pvet hyl - 3- pRENdX *g Riea 1°“amlde

[ 2- (3- Phepoxyphenyl ) ' C _ _ { §f- : ca;grﬁ;a%n&iytel ) propyl ]

pr opi onanj de 55 2-Eth fslﬁEh }aoeucamd -
55 %5 ( 3- Pherssxypheny2-¢ pxywbplmwtbipplaﬂyi)momuh sal t 35
2- ( 3- Phenlyl t hi.ophen K%{W 4'2 “1 le"Hi"%ﬁ?Fnenyl )butyranide .
N- Met hyl -P- ( 3- pheny I8 SRR *_ 3 O |

N- Cycl opriopyl net hyl 22(2 ynﬁsu éqgﬁg %&%‘ﬁ%ﬁm o - .60

my@anetamalcl d : - 40

- (49, 3- Di jretddy| - 4- me(am:yme
2-(3, 5- t a '
_ (3, 5_ b nEt hyl - 4- pmd ygj??gﬁ:}x: y-4- 11i:1h¥cfpll*1§enyl)%rop1"<S:»r?a(xjr{1 em sal t
: N N-Dlmethyl-z-(z-chloro-4-phenylthxophmyl)proplonar'ude

N- Cyclopropylmethvl-z-(Z-ﬂuoro-4-phenylth1opheny1)prop10nanude :

The compounds of this invention can be prepared by methods which are well 45
known for the preparation of phenyl acetic acids, phenylpropionic acids, and deriva- -
tives thereof. While various routes can be employed in obtaining the compounds of -
this invention, a number of the preferred reaction sequences are represented and des-
cribed hereinbelow. In the following representations and - discussion, R,—R are as
defined in formula I, and ‘ Ar ” represents the . 50

-
50
- 55

60

R TNy e e

5

50 .

moiety of for-mula I

A. Acids

I Ar—CHs NBS Ar—CHz--Br NaCN Ar—CH,—CN H.O Ar—CH,—~COOH -

—_

—— ——



2- (2-10do- 4- phenyl t hi ophenyl )acetic acid
2- (3- Met hoxy- 4- phenoxyphenyl ) propi onic acid 7
L2 64l -

2- (3 Met hoxy- 4= phenoxyphenyl Yacetic acid - :
2- Oycl ohexyl - 2- (2-i sopr opyl - 4- phenoxyphenyl)acetlc aC|d
2-(2 Met hoxy-4- phenoxyphenyl ) acetic acid

2- [ 2- Met hoxy- 4- phenyl -t hi ophenyl ) propi onic acid 5

- putyl - 2- (2- net hyl - 4- phenoxyphenyl ) pr opi onat e ' ' 5 -
2- (3- Met hyl - 4-sphenoxyphenyl)acet| C aC| dlﬁ4lgyd ' 8 '
2 ( 3 br Orm ¢_ph-e UOXV U C . ’ ' B V _--- 2 V ¥ 5 6

aci d«2- (2, 3-Di et hyl. - 4- phenoxyphenyl)acetl C aci d 10 - 10 -

2- Vi nyl - 2- (3- chl or o- 4- phenoxyphenyl ) aceti-c acid _ ' - . 10

-{ 2, 3- Di net hyl - 4- phenoxyphenyl ) pr opi oni ¢ aci d-

-PQ—N

-(2- Et hyl - 4-phenyl t hi ophenyl ) acetic aci d Met hyl

2- (3 t - but yl - 4- phenoxyphenyl ) acet ate 2-(3- Fydroxy 4- phenoxyphenyl)acetlc o
acj d, benzyl - ammoni um sal t 15 15 _

2- Cyclopropyl 2-(2-fluoro-4- phenylthlophenyl)acetlc aci d - - 15

2- K3 5- Di net hyl - 4- phenoxyphenyl ) acetic acid ' . o

2;(3 Met hyl t hi o- 4- phenaxyphenyl )val eric aci d

-i2, 5- Di met hoxy- 4- phenoxyphenyl )acetic acid 2-(2,4-Di phenoxyphenyl )acetl c
agid 20 - 20 2- (3= Met hanesul f onyl - 4- pheno%phenyl)acetl c acid

| t hi ophEgnyI )acetl C

I\.)

20 2-( 3, 4- Di phenox ggagacetlc ‘acid 2-(2-Fl uoro-4-phe
aci d 2-(2-Fl uor o-3 ﬁhe phenyl)proplonlc acid Methyl &
%,(2 fl uor o- 4- phamgég | ) propi onate 25 25 o] gﬁigyl _

i( 3- trifluor onetiyle phénoxyphenyl ) acet at e o Ei{__m" o258 Ethyl
2-(2- acet ani do- 4f@@em é?@ enyl)proplonate 8 § o
2-'( 3- Met hyl - 4- phq@é'? Ezgfl pr opi onam de O dd.

2- (2- Chl oro- 4-ph | ) propi gnam de - ' -
N- met hyl - 2- (2-f 1 %énoxyphe | ) pr opi onami dé)-aﬂﬂ w8 30 .
N-net hyl - 2- (3 net § L4 enoxyph@nyl)propylcarb%?a 8 " 30
N, N-Di net hyl - =gt °I; agphenoxy ghenyl ) propi onani de 2 <
NN- Di net hyl - 2- (2, BT Beo- 4- phe:roa@phenyl) n- péh’yl cakbamat e
N- Cycl opropy! net i/l ?ﬂg@ thyly 4=phenoxypheny! ) ®pf opi ofini de
2- Et hynyl - 2( 3- ni t§78- = 188 Banes g f onyl - 4- phenoxyp nyl)auetl c amg 35
35 2- (2- ﬁ’apﬁ’)xye—glgrgﬁ ny] t R bphen I)propa%
35 Methyl 2-(2 B BEA4heny| t & opheny! ) Br opi on EthyE ‘f
2-(3-nitro- 4-phe§§t§%g £&riy/| ) @ o onat eﬂfz Di eﬂm‘i& ani no&  hyl
2-(2- i odo- 4 phen @gﬁ%ﬁ' ) propljonat e , —Z
2 (2- Met hyl t hi o- é?gﬁﬁﬁﬁb.m phéhy) pr.opi ndﬁlde %b—“ 40 é .
21 ( 3- Br oito- 4- phef Qﬁgmﬂgﬂ)mm am de ot . 40
2- (3- Chl or o- 4- phen{id hieepBany | )buéyram de, Q|
N- Met hyl - 2- ( 3- phé‘:hgé/givg) yl t hi enyl ¥pr opi on Q|2
N; N- Di met hyl - 2- ( % g18-9&aP 8- henyIEh ophe nyl;)‘é‘prop des
N-q/cl opr opy! met % “E%ﬁl@oro \.,phsnylm |£phen% p‘.‘rop&b ani de
S.aBtisr B (% 3 .
E558amn S i,
S oSy _ :
"IfsicEt 8§ O\/ ?Ia-
g%.sﬁ'aﬁﬁ ) ) 5" E“
_ o I i
P& & 1
o =] g B



45 45 The conpounds of this invention can be prepared by
met hods which are wel | 45 known for the preparation of phenyl acetic

AN a -

- aVaVa¥a a ala aVa a aVa ala a

routes can be enployed in obtaining the compounds of this invention, a -
nunber of: the preferred reaction sequences are represented and des- cri bed
her ei nbel:ow. In the foll owi ng representations and di scussion, [err] are as

?0. 8 ! 56; defined in fornulal13§uub /y repres?nts t he N 9
NaCN [erri] [err] [err]’ 8 1, 264, 340

8 9 [err] [err] 8 9" _ 1, 264, 340

9 [eke] | 10 1, 264, 340

10 5 10 [ierr] [err]: 10 : 1 & .

1, 264, 340 ' Q 11 The nitrile prébared in

the above illustration can be al kyl at ed mﬂfh an aliphatic halideSr
tosylate[err] in |iguid aﬂnd§ia in the priesé¢fice of sodi um am de |t o pro-
vide an [ijerr]-ali phatg c su@st®tuted nitri kg, The al kylated nitri ELES
hydrol yzgd as above: yi ebd ?he correspondi ng carboxylic acid (9equence
kla). Inja simlar fas '__é‘ _apyl- 5 o sdcetic acid or aryl acetam de
may be alikylated a- to tfhe"ca bé&yl group¢543 illustrated 5 in ction
sequence {l Ib-11c. In thé&-eassdof the aryl ggetamide; the resulting

[err]-al Ryl derivativeggan be hydrolyzed t the corresponding cagpoxylic
acid if desired. In angtlher nethod, asilliw%ﬁated in sequences‘sfd and
ke, an dgrylacetate ter, such as the ethylester, or an arylacgtogitrile
can be canverted to he correspondi ng 10 nalonic_ester.orﬂc%hn acetic
ester by [the action g metgllic sodiumand*di ethyl car- 10 bona Ei t her

of thesederivativesQuy t8en be al kyl atedg 4Such al kylation is usually

ef fect ed iby reactinggéh Aral oni ¢ ester oré%}anoacetic ester mitth strongly
basi'c reagent, such §bdiun1ethoxide, sodi met hoxi de, potass :
tert-butgxi de or di umghydri de, thereby ridTg a carbanion on he

a- car bon jat om Su§§equent treat- 15 t ¥pf t he carbani on i'nger medi ate
with an 4l kyl atindg agent | such as an al kyl{halide- 15 or tosylatg [err].

yi el ds t He corres@@ndin galkyl.nalonic éter or cyanoacetic&asger
4 0 2 | " L
25 8] :
g E 2 7 o 'ng'
N 3 :
8 \m/ - o
-] T =0 (_'J
< < Hoon
. o o__o
8 % 2
~~~ [-- 4 (24
Qlz 8=z -
= S Al
8§ 3 SN

1I
111,
v

AT Ry R 3 T e e e e s e o T ¢ e e e 42 p e e S R 498 S ke e e e s nes o § Rtsrareraa g e i 1t o aomme sregenns e 4 aivy e e e e s o



derivative. Either of these may be hydrolyzed to the corresponding
[err]-al kylaryl malonic acid which is then decarboxyl ated by nethods well

known in the art; thus yielding the—desi~ed—er+—altkyt—aryl acetic acid. 20

Anitrile prepared according to reaction squence I canmoptionatty g
;nEthyIated 20 according to the follow ng procedure (Sequence Il1): The
‘nrtrlLe is condensed with ethyl formate under basic conditions, for

€kanpl e, in the presence of sodium hydride or sodi um et hoxide in an inert
hidr ocar bon sol vent such as in benzene. The resulting hydroxynethylene -
derrvatrve i slbenzoyl ated by the acti od:264340i t her benzoi ¢ anhydri de 20
of benzoyl chloride and pyridine; and the benzoic ester is then
hydrggenated inthe 25 presence of a noble netal catalyst to yield the
desited [err]-nethylarylacetonitrile, which i's then hydrolyzed as above.
The desired lerr]- nethyl aryl acetonitrile can optionally be prepared by the
,fpllomnng series of actions (Sequence |V); the aryl oxy- or : :
-atyl t hi oacet-ophenone @prepared by 30 - the nmethod of an U I man Et her
isynthesis) is reducedyeither with hydragen:in the 3Q.presence of a noble

taI catalyst or wt 62%netal hydride,.-such as |ithium al um num hydri de,

1i thium or sodium

of ‘this carbinol tao t e correspondi ng bronide cangbe acconplished by.
tteatlng the car- bingl4 with phosphorus tr bronldé preferably in an inert
sbl vent such as chi or fornr '35 benzefe or cawbon tetrachloride. The
bt omi de 't hus obtalne =t hen reacted wt - 35 &odi um cyani de

advantageously in a dn hyl sul foxide soliuti.on té_ygeld a nitrile which |s

hydrol yzed, as set f 08tlh above, to the de§Ted cargboxylic acid. An
akternate nethod of, a@hesrzrng a- al kyl== fhenoxyphgnyl or, phenylthrophenyl

a¢i ds invol ves Ihemus of the Arndt-Eistegk reactf' n, as illustrated in
sequence V, 40 |ng a suitable phen y- of phenylthrobenzorc acid as
the starting naterC€f 40 Theg[err]- & kil yl a@rds so obtai ned can be

resolved into their dg and 1- |son%§s by nm§thods kiown in the art. The
desired phenoxyphenyl kanoi ¢ aci®s can & so be prepar ed by - ‘the WII -
gerodt reaction (Seqdé ce VI). Irlékns reé&;&on & sui t abl e .phenoxyphenyl
or phenyl - 45 t hi gphenyl alkylrketone is heatg with, for exanple,
norphol i ne and sul fur¢d Jand the 45€resul ting thi odmide hydrolyzed to y|eId
the desired al kanoic gcid derryatnﬂ whi cifcan beualkylated by treat nent
with two equival ents ¢f - sodi unglani'de in-: I'I-qui d ambni a, foliowed by the
addi tion of the al RFFhal i de og tdsgyl ate Eerr] asSi | lustrated in sequence
ltb. 50 The zcids of fhis vent'gon in whi ch. n-is other -than 0 can
bé prepared by 5Q, mel | - knovis hodsswi th t h§ wel | -known Wttig
réaction as illustrat 4wen reacthg schengs=Vl | a thQVIIb The internedi ate
unsaturated esters (a®lin Vila) ofnitril&s (as in M1b) can be

hydr ogenated in the pgesence of aeﬂoble nmedal caplgl yst; such.as plati num
and the resulting satgrated est ergk-and nlg iles n| be hydrolyzed ~as set

55+ - forth above, %o the desi r &x carbogylic acfd

55 12 (zj £ 21, 264340 _

12 C. ESTERS V'IIa [§ [err] [viee] Theg arboxy%r aci ds prepared by
met hods described in e above reac i on s€guencessal e converted to the

h

correspondi ng esters B mell-knomﬁinethods of the . prior art such as
by heating the acid. y%wt_h an al cohg in thﬁ_presenze_,-‘of a mneral -5

e-u

. . Lo & é’
.__I- = o =
o=y . g =} g
:-_._ a

hydride, to the correspondlng carbi nol.” Conversion .

10

15

pit

2

3



acid (Vi1

foll owed by reacting said acid chloride with an al cohol,

am des of

10 acid chloride with an am ne,,
an.inert solvent such as chl oroform benzene,
the mjesence ofy an acid scavenger such qszspy4d di ne or [err] or in a

tert+ary
E. Al-cohol

whose pref
suchias |i
met hods of
Et hers
20 ‘The al d
by treatin
metal , al K
di met hyl ad
al kyl hal i
[err] 13
13 The al g
converted
t r eat nent
pr ef er abl y

triethyl am ney Suc

a), or by converting the acid to the correspondi ng acid chloride,
preferably in the

1 n The

Aid-ces rnrr1

this invention are obtalned by t he reactlon of the aforenentioned
This reaction is custonarily carried out in
-or carbon tetrachloride, in
11
5

m ne—sotvent—stch—as uun I_TGLILIIU, —tt GLTTrc [9) ]
S The nitrile prepared in the above illustration can e algy

‘at Wit er s
aration $ed (ﬁﬁse ‘;5

97 tos R diq m? L?'E‘ﬂ@ | de
thi um al ?gaa E}{éﬁ;&@%ﬁ %)Ryﬂo%%:’& ;c?%&ﬁﬁ%g nNsicth ﬁla@%ﬂ n, 6‘%

t h® pri@etcaritl.or 2fFlacetamide may be alkylated «- to the carboxyl group, as 1llusu'ateE
in reaction sequence IIb—IIc. In the case of thg@ry}@pq;_amx ee resulting «-alkyl

ohol s obfesiyagEcan e budrelyzd pche.og 08 Tot i L earanding et hers
G the ol pEhAeis, St 1““‘?‘%&&0“ 30t ;Ig ‘F ﬁ%m al kal i

oxi e, omaunyde:teder c;pﬁcﬁéeef oy i the s:ﬁbxusfl rﬁdialllxd’boﬁimﬁ&hdl)die ﬂrdmm deimor
et ami de. bomadiuhcmof these d@#ati¥& may thenpfe glfylatedhlich pisylatiod iswshallywi t h an

h 1
ge or ot B [erP 41 LI e SR TR St

ert-butoxide of
sod.mm hydnde thereby forming a carbanion on the ~Subsequent treat-

oholss  Obiait e the @b ih by @¥rlelae Rith QAGH Qe S@éﬂt} Qi s %o ciayl Hale

to est erordeqylatca(&}masnel thevedrtesfondingne-aikil plisic egaci cragacdioestex anp

o R T I S ey R

in the yigjding
A mRde @ﬂe@&h&gn@@emcgma@haﬁ@kr 68, oplidhllyeveaniahytiedy | €l dB

T eLnyl arTe;

15
l e,

5 - "theé desi redamﬁngatoethewlew:mg procedure (Sequence IIT): The nitrile is condensed with

b%'amtdém@e for wranipleein fbcf presaee af 1§d’€ﬂ§t ai ned

5 H. Carbanates [ ety fqrapte pn
as in rea¢tion seq egif: eﬁtﬁmgﬁ‘,e
al cohol wijth gn isg- @n&rmﬁ

if‘iéi%hﬁ Ve“&i‘lﬁ ol s e@‘bnaéf t he

; Bl

etg anh
nzoic est& is & % d iien a 25
freserdve asa Mmdm&atchtyﬂlyaad hietaohel degifed Qimietiglary b@@&nle,lﬁuch

~n—_r

car banoyl |hal i de,
reactionsjare- prefleﬁalbhysirdy@m&ow usi ng a tertlary am ne sol vent, -such as
pyri di ne ¢r triet hyl, ahierflssired o @1’“‘“‘“' T “I’ najl })’ ‘?’md by the follg or ]
| eries of reacnons { equ ce V ; T lox arylthioace o%hmone ggxiepaf
15 1e the method of an Ullma s rﬁ Rudd® leleie it Sd

can be pPpresae afla bm}bldl\ﬁétil-cktﬁlﬁwlar wrtma mﬁdmﬂﬂ&, suBh! 6 TithiGm | Ihﬁdﬁﬂirxl on o?

i nvention

an am de yith a nebwfiddpd htlude are bor@udriﬂe,ats thej ctom:sgmirak uafrblmlrﬂdn qnde
(Sequence| XI | a). Ilgf‘% 6% % %ﬂ 5 1 la‘{a WE‘%“PV £ s e .

these can COf}éem egthlale DRkt '%,é Mol S Bclfheat o eﬁéx'é e ﬁ?ﬁd' ng ss
nl triles sodium cyamde advantageously in a dimethyl sulfoxide soluuon to yield a nitrile which

is hydrolyzed, as set forth above, to the desired carboxylic acid.

An alternate method of synthesizing a-alkyl-phenoxyphenyl or phenylthiophenyl
acids involves the use of the Arndt-Eistert reaction, as illustrated in sequence V,
using a suitable phenoxy- or phenylthiobenzoic acid as the starting material.

: The e-alkyl acids so obtained can be resolved into their d- and l-isomers by
methods known in the art.

The desired phenoxyphenyl alkanoic acids can also be prepared by the Will-
gerodt reaction (Sequencc VI). In this reaction, a suitable phenoxyphenyl or phenyl-
thiophenyl alkyl ketone is heated with, for example, morpholine and sulfur, and the
resulting thioamide hydrolyzed to y1e1d the desired alkanoic acid derivative which can
be alkylated by treatment with two equivalents of sodium amide in hquld ammonia,
{(I)gowed by the addition of the alkyl halide or tosylate (RIXE) as illustrated in sequence

. 45 45

The acids of this invention in which n is other than 0 can be prepared by 50
well-known methods with the well-known Wittig- reaction as iliustrated in reaction
“schemes VIIa and VIIb. The intermiediate unsaturated esters (as in VIIa) or nitriles
(as in VIIb) can be hydrogenated in the presence of a noble metal catalyst, such as
platinum, and the resulting saturated esters and nitriles can be hydrolyzed as set

forth above, to the desired carboxylic acids.

50
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the presence of ammonia and an active catalyst, such as Raney nickel
(Sequence XiIb) A suitably substituted aryl al kyl ketone may optionally
be condensed with nitro- methane—ard—t+he—esttting nitrostyrene

- derivative can then be.reduced either catalytic "alTy of Wih a netal

hydride reagent such-as lithium alum num hydride, to yield the 25

desired am ne (Reaction Sequence Xl|c) - '

25 J. Amine Derivatives, U eas and Am des [err] Of[err] . 14 : .
264, 340 : . L : 15 [err] [err]

berivatives of% Tl

standard nethods as illustrat ed in sequeracsgg XlI'la and XI11b. The am ne can

_g‘a rcﬂz)ncosUCh as net hyl.

be. caused to- 10 rege @@‘1"
iso=tyanate, preferably in pyrlrdunez ®iel ding a urea

derivative (Sequence Xllla). Atérnately, the &ini ne may be con- 5 verted,
L iif desired, to an amide derijvative (Sequence Xl I1b) by well- known .
procedures. \Wen the anine & rrEalaaihisln, A -Br bk e, acetic.-anhydride

itn pyridine solution, the corresgondi ng N-acegyl deri imtlve IS forrred

15 K. Hydroxam c Aci ds 0 10 [err] Ap~CH- (O

40 10 The esters prepared according to reaction se uence ’\/I I'la and VI I b

Qan be converted intg_ hydroxam ¢ aci ds bg/ treat ment® with hy%roxyl anm ne_ by
WE| | - known pr ecedt he “carboxylic acids prepared by methods described in the” above feaction

dfi@ices are converted to the correspondi es rs by well-known methods of the

25 L. _ Tetr azc& €S TBor art such as by heating the acid wi hol in the presence of 2 mineral 5
15 30 [err] abiit(vili=}SorViiyi Blverding tlﬁl’aﬁiﬁ&ﬁ@ii dauespdiuemgm&chad@de,ffomqmences
i, Ila, Ill, or IV rcﬂcuq%;xdtahérch!vmelwﬂhmmotmétm@@daly incthen pigsence oh e HCEd t o
tthe corr espondl ng SePEEEA

B by treatin ?mlgtwth for exanple, sodium
azide, using dinethylformam de as the reéa R sol vent (in the manner

descrl bed by Finnigan, W G, Henry, oR A., and Lof qui st, R), .35 20
J. Am Chem Soc, 80, 390 _3%%2% _

20 The starting mat eFXaI@‘tﬁH e gotfaeNHeachs diJ y obtai ned
froman Ul mn diaryl et herR synt hesi dasuUCHas t haty reported Bacon and
Steward, J. Am Chem Soc., 87, 4953 (1965) and represent ed yRet he -

foll ow ng reaction: err] 25 wherein X i's -hal ogen and Ar’ represents :
an unsubstit-i ed ph tﬂ& HOHAgfaC ib@l&!}d E)Y the reasgmar‘é‘firee%‘ e@nggg 10
subtitut ed phenyl g<thd§0rof h?F on te%hé Tl e,ﬁﬁ ?rese t?ﬁf '

i nternedi ates whi théﬁﬁerr%ucﬁra@?ﬁ{ , br 1 M?aﬁaﬁ:@@&l&eﬁ)&ué{ £ c&ﬁd%

foll ows: lutidine or triethylamine:

30 3-Phenoxyacet ophenone, b.p., 117-126 C /0.08 mm; [err] = 1.5865;
50 4-Chl or o- 32 et hyl di phenyl et her, b. g, Ai‘ﬁ%’-“llS[err]/O 06 nm; [err]=15
1. 5850, X. Ar—-CiH—-(CH,),, COOR, LiAlH, Ar—-(':H—(CHz)nCHzOH -

———
. Rx : R1

The esters whose preparation is outlmed above can be reduced with a metal hydride
such as lithium aluminum hydride, to the corresponding alcohol by the methods of

the prior art.
20 L : | F. Ethers . | 20
XIa. Ar—CH—(CHz),—-CHz-—OH 1) NaH Ar-CH—(CH,),, CH,OR, ' '
ko YRRk

R

The alcohols obtained above can be converted to the corresponding ethers by
treating the alcohol with a basic salt-forming reagent such as an alkali metal, alkoxide,
or hydride, preferably in soluticn in dimethylformamide or dlmethylacetarmde Reaction
25 of the thus-formed salt with an alkyl halide or tosylate (R,X,) yields the desired ether. 25

G. Esters
O

XIb. At—-—(lZH-—(CHQ).\-—CHg—-OH Ac,0 Ar—cl:H—(cnz),.—CH.,o—cE—CH,
R, " R

e antseas

—

10

¢

- %



2- Chl or 0- 5- net hyl di phenyl ether, b.p., 120-123[err]/0.08 mm; [err] =
1.5850, 35 4- Fl uor o- 5- nethyldlphenyl ether, b.p., 75-85[err]/0.05 nm;
[err]= 1.5565, 35 4

1, 264, 340. 15 '

4- thhzl 5- phenoxyacet ophenone, b.p., 120-132[err]/O 05 mm; [err] =

1: 582182 12'-51\3/? hgxy- 5- phenoxyacet ophenonelzgsgo, 132- 140[err]/0 15 Mm; 4

i nventi on.i EXAMP |_|§ e alcohols obtained as set forth in reacuoﬁrs enceaX icorbeghnverted to ester

2- ( 3- phendxyphenyl zr(xéy drkgown methods, such as, for example treppn @of ealcglfolmg? phOl i ne

were added

react+on i xtsure \ﬂ&:ﬂoﬁr&fdctt&e
m xture was then added 700 ni.

and a snal
stirring f
t he sol ve
filtered

42.4 ¢

Qi%fhl%or acid anh dnd $refera§lwc e(gc fi‘%@ﬁr q?l;
eW|th stlrrlng or UI’S éreactrosl_

of 15 percent aqueous potassrunrhydroxrde
| of ethyl alcohol. The readli &#bansesure was refl uxed with

or an toxy. Ar—CH C}H?‘_CH‘-OW%IIIE?: o020 hours. About 200 m .
t was dIStI||ed[_§ he .remal n eaction m xture was
ile hot, parti® |y cooled with ice, and acidified with

of

concentrated hydrochlorrc aci d, whereupon an oily precipitat® forned and

‘Hen es. |
mhlter ,
a@di ed ?g
g pr
until the
wi t h- car bp
2- (3- phenp
for [err]t
73.°85;
EXAMPLES
of Exanplie
amounts of
'21(4 et hy

4- et hy
&, 5.83.
2- (4- Met b
from 30
69. 7515
2-(2- Met |
from 35
C, 69.75;
2- (2- et
JpK‘a 6.9
Calc. fo
72.08;
pK a=29. 1
C, 68.86

y
D

“

25

g

'mashed sever.a

H 5. 35.
0.

Found:
oxy- 3- phenoxyphenyl ) acetic acid, mp., 85_ﬁqmﬁhgtf]
4- met hoxy- 3- phenoxyact.ophenone. .
H, 5.46. Found:

0XYy155- phenaxgimh

Wyl - 5- phenoxxg@eg%_baqet 153,16 ]/0 16
from 2- et hyl - phenoxygfefop enpne 5? Am‘(ihUCﬁf' Analysrs

H 5. 82. 2.%3 Phen II

_ crystallrzed The plte ate was
tinmes with water, I‘ppe &%_&%_L%Ppéé and
ield 45.9 g. of crude product as a yd&,l ow orange solrd The crude
duct was s |n borlrn hexane, and ethyl acetate was added
@ & g, Frabpls 1 igPastonissiersn oh oy eat ed

S ende
n i i twﬁaézrrr AR :ﬁﬁ.d gﬁvﬁrg@%r G

xypheny képativnst ire pﬁ&tad]y coidiicted Bhg 36
Found
I. Amines 20 10

C, 73tg@ylaming) 5 30. 20
aere prepared agcording to the nethod

fromthe. COrmrespmnﬁbwg/ph@gmxy@.gmcgﬂh none, " using appr opr i at e
25\

sul fur -and- nmor phol i "

| - 3- phenoxyphenyl)acétlc acl d, m p ” 49-5 ‘%ﬁ pK
| - 3- phenoxyacet ophenone. Analysrs Calc Lo, [err]
C, 74.45; H 5.88. 15~ 30

C,

6 The follow ng conpounds
1,

—~7 0 :from
C, 74. 36;

pK' a=6. 9,
Anal ysis; @alc [err]: C, -
C, 69.47; H, 5:30.
Le—eR a1, /0N Ar-98HI4LR!
ehRehes> 20 Analysr
- H, 5 61.R:.

F oy
”icﬁr TﬁKI or T f‘?]:

2- met-hoxy.- 5+ phdnoxyacetoph
H,  5.46. ‘Found: 1C 69. 58;
mm ;

H- 5.83.. R, 40 -Found:
h|op enyl)acetlc acrd mp., 82-84 C.,

r%b wellk
Eﬁﬁ& ‘tt’;%t?%lfwl 1% a metal hydn e reagegﬁt such a?’irllthlirn?xr
ence

X1la). In those cases where primary amines are desired,
- these can convemently be prepared by hydrogenation of the corresponding nitriles in
the.presence.of ammonia and .an active .catalyst, such as Raney nickel {Sequence XIIH).
“A’Suitdbly “substituted aryl alkyl ketone may-optionally-be-condensed with snitros
rar]xg’thane a&d the reslul!:n:ig gm'ostyrene derivative can then be reduced either catalytic~
or with a metal hydride reagent such as l1th1um al
desired amine (Reaction Sequence XIIc). . umium bydride, to yleld the

<G T4y 36 R, - C

[err]:

[err]:

from 3- &bﬁ' .L»uch
H 4. ﬂﬁmnum dn

. 20 20

2
5 25

J.” Amine Denv.anves, Ureas and Amides
Ar—CH—(CHz). ~—CH,—NH, CH,N=C=0 .
:{{ ————— A IR R
R T S B S -_---.—'-

- Ar--cIH'—_-(euz)n-cmNH_c'-,—NH—CH; :

R

XIIIa.

RV s i o g
? o LT .



45

Found: C, 69.09; H 5.17; S, 13.06.

45 EXAMPLES 7-13. The foll owi ng conpounds are prepared according to the
nmet hod of Exanple 1 30 emthe—eorrespondi ng

“phenoxyacet ophenone, -usi-ng-appropri at e -anount s -of--st-fur~-ant-Aor pline=50- ~sw-

1.6274 NWR studies Nmiasca&e,daré laaﬁd;idr@c&hmo& AR AN TR m:d;;-'&iz gnd 92

per cent of

4- 3ty other wdilaswr Be

heerivyiddr 1 Nehed a),rres“pelﬁﬁrgc&ﬂratﬂésyby

.2- (2- Et hyl - 3- phenoxyphenyl )acetic acid from 2-et hyl - 3- phenoxyacet ophenone.
{50 2-{ 4-n- Propyl - 3- phenoxyphenyl )acetic acid from-

14- n- propyl -3-phenoxyacet o- phenone 35 - 16.- -

11,264, 340 = 16
: "::2-_( 5-iso-Pr nﬁ?;l 3- nhpnrw\thpn\/l \RPPTJf1%6413ﬁ)fIDm . 14
5-iso-propyl - 3- phxnwya\eeCH—(CH,,),phmm Ac,0 _

2-(4-Trifl uor onet. hyl - 3- phdnoxyphenyl )acetlt-—>a0| d, from’

4- ¥ f F uor oret hyl - 3- phengxyacet ophenone. ‘5 _ o

2- (2- Et hyl - 5- phenyl t hi ophenyl Jacetic acid, from | I

2- et hyl - 5- phenyl t hi oaceto- 5 phenone. Ar—CH—(CHg)n—-CHr—NH-—C-—CHs

2- (2-n- Pentyl - 3- phenyl t hi ophenyl )acetic acid lfrom

2-n-pentyl -3-phenyl t hi oacet o- phenone. R,

2- (2, 5-Di et hyl - 3- phﬁ%ﬁ\’dé &Rﬁ&%eé édcas mﬂﬁdeﬁi abot'g &%e re; ared b standard

2, 5-di et hyl - 3- pheiambcts  GHustddted in sec;a?’[%?‘!r ORNBNAAEXIITb. The anu%epcan beycaused to

10 EXAMPLE 14 Mﬂ%@@o&yﬁh@%@)ﬂﬁ A@Eﬂ'alt@pﬁﬁtaﬁly in pyridine solution,

10 To 1, 2003ni . &Fl we derivetge [P rntna@ i‘)eAéf arpm mag;fbe rgnenm@ 4-
chl or ot ol uene, %‘gﬂ&sﬁf ‘?fﬁ: ﬁ Qd Tqrete W oper oxi de.
The 15 react b&fgpm w-&emnﬁm,g,gﬁ é’d cf ours after
which tine, the reaction. 15 mxture was flltered and the solids: vvashed

Wi th carbon tetrachl oride. The fil & atgdpgmicedeidsor ated to an oil and’
distilled to yield fractions A, B, and C of crude 4-chior 15 _

3- phenoxybenzyl broni de. Fraction - B.P. (hrm) - V\él ght (g.)
[err] 20 10 XIV. M—CH—(CH,),-1+-¢00R5O0H.N@H 0&)y—CH—(CH.),-1328. 5 g.

1.5960 2b B 145-453> (0.d7) N.190.6 g

1.6152 C 145-160 %0.07) - 79.4 g. & 1. 6é’§o-¢ﬁlact| ons 1B
and C were conbi nedTﬂenSLte?snﬂxjeyage@daccordm to reaction sequence VIIIa and VIIIb can be

20 Anal ySI s, Cal eonvéred ifte ﬂi&c]roxaﬁlc treauﬁdnt @it Bydre¥plamine by well-known FOuNd:

C, 52.25; H, 3préckdures. 25 The

.conbi ned fractlons B and C were redisfilled fhrough a \/greux columm to
yield 25 fractions A, B, C, D arnd %raction - B.P. (nm)"

Viéi ght (9-)15 [err] A .. -. 105-145 (0.09) zﬂb—ﬂl 24,2 1.15951
30 . B 14518 55 -89) e 1.6114

30 C 130-136 (0. 07) P8 s i P 5228 D 128- 135
(0.07) 52. Q- ke 621"8 E - -$36- 149H (0-08) 29. 8

35 | n approxi nmat &¢apingiden with, f@fexmpl?e@ﬁ 9%ills wingdiinepyfemetnide o5l theaghciad. 2 . of

The

25

30

35

The starting materials of the foregomg reactions are readily obtained from an
Uliman diaryl ether synthesis such as that reported by Bacon and Steward, J..Am.
Chem Soc 87 4953 (1965) ‘and represented by the following reactmn

-.' :.3.:— o Ar’-OH+Ar"X —_— Ar'—-O—Ar”

wherem X 15'“halegm and At represents an unsubsumted phenyl moxety and Ar""
répresetits thesubstituted phenyl mofety, " .

of general formula I.

ol Typical mtennedlates 'Wthh were prepared from the above reaction are as
ollows: .

3-Phenoxyacetophenéne,. b.p., 117-—126° C./0.08 mm.; np,?*=1.5865;
4-Chloro-5-methyldiphenyl ether, b.p., 105—113° C, /0 06 mm.; nn"“'—l 5850,
2-Chloro-5-methyldiphenyl ether, b.p., 120-~123° C_./0.08 mm.; no” $=1.5850,

4 Fluoro-5-methyldiphenyl ether, b.p., 75-—85° C./0.05 mm.; npz‘—l 5565,

95 percent godiu ﬂé@wm S;ﬂ‘ft’; ‘flé’ ‘i“lfﬁ“’ﬁ’?ﬁt#‘é“% fre and befait gt 50[err]

30

15

10

p—

5

20

25

30

35

40

45
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crude 4-chl oro- 3- phenoxybenzyl brom de (125 g.) was added dropwi se with
stirring. The tenperature was maintai ned at bet ween 50 60[err]

during the

of the br

onmi de.

After t he bromde
reaction nmixture was heated to 60[err].

m xt ;!Eé was then all owed to cool

40 40 addrtron was conplete, the
and stirred for 3 hours. The

to roomtenperature and stirred over-

after Swhich tine it was poured 18640 ce and extracted with et Ayl

et fler and (Ren i X phSorydbRBpHEcthe B0, L2030 RISt 1o Yo, and dried
over. sodi Um sul f 2iMethofhS-phenoxjateophtoNe Bips 19RLEI0EY 5 e On gi.ng a
redd:i---sh_-br own viscous oil which was distilled 45 to vyi eI d fractions A B,
and -C/of 2- (4-chl or"dhCSfQM@tﬂcP%W‘leérﬁ thy EER| erfirgsent inwengient. | on " B.P.
£,mm ) V\él ght (g.) II a{alodbbf 2-(3- }93(1 aélx £9(0. 15) 51.6
1.5916 B | 16314 26 mi( 6 holine were(adieé‘ 4 g}g%))f m- h«??ﬁ%t&@lcnone and ’ C
174- 190 0. 10) 9.6 g. of sulfit, Phe reaction miktubeD@ag refluxed with stirring for 20 hours. To@heAnal ysi s,
g‘dﬂ c. f or|[err]: rea‘gon g e was thfq addgl 709:ml ofNS preahd] aquQ)g mgtassmx@ Jy@8xideD : H,
4 20; N & 50. a%m | algobol (e 'ﬁ%f'%\ T w (%fg?e th, giering Jpry s ponqbng
5 (4- chl Of 0~ 3- PhRBRARY iRk Wl hRdt hifle B4 mfﬁiv cﬁ and QUG Rt bt ed
'frydr ochl oy i ¢ aci ebnversataid tpdlochiori® afld, whereupond an 2ily prec1pﬁ;.te tiehed @Y hedl tri | e.
ﬁhe reactj on m xmgf%hmhs"l" he tciystalbing tawwlt#teataeﬁlteted, edrch]eraf tmes A¥ith %r, -17
(i 264. 340} and dried to yield 45.9 g. of crude product as liowrprange mlig-eThe
P 15 roduct was ded in boilin 1
m 1111 ter s¥or ofRIN AR ipling e g ma T R ch s
then heatjed Wit hedsled,r fol Figd a2.714)Sf ek - k! of 22 ﬁara@eercrtgldgamly) The
reaction mxture84wa$§ hek'ppotd.ed into a Iarge voI urre of ice and water. .The
reaction egd, {3 c th ethyl ether. The
conbi ned etfber pﬁ%\aéyé’%mgé? e&)&%ﬂd %zgé ﬁg\\%;o . and extracted with,
di l ute sadi um carbonate. The extract Wwas then vvashed 5wth ethyl ether -
and ald diffi ed by dropvvl se additi on oExGhuksyelechloric acid while stirring.
Jhe voluninous whi tEefe léwefrqswerawoenctsme roipered psetdipgm e the nethededf Exaroplovished
vl thio T e PR PEWRIE Ry ST RPR P Toe d5tHen 2RPEETIRS pBoWpeticFullr. 2 g. of
white crystglli ne ég_{p }Mﬁ l-@fpﬁéngxypﬂegvl)acenc acid, mpphﬁn@@/ xgﬁa):‘?(betﬁloﬁ\l aci ds
m p., 77-80[ err]4-miyl- 3-phenoxyacetophenone VPLES’ 15- 16
10 The fqll ow ng, a?rTP gn S wWere prepared by t he met hod of Exarrple 14 from
The ysis, Calg, for G onti Jas. ol - usi ng appr opri ate anount s
of 'NHBr onpssgcci ni m Aq. mEcR-3-5Ren
cyanide. filtrat -emedzo@xy- -phezi;xicto&gﬁ?yl)acegc a(m?do pI’or o%?; pﬁeﬁoxyp%e)n aceta? c
acid, mp. 88-90, C ; pKa=6.8, 15 ~ ° Analysis, Cal¢, for [err]: ¢
64. 00: H, 4. 22Analys1s, Calc for (’J,.,,I-LMO4 “C, 69.75; ﬁ?ﬁound o 63. 73: H,
4.32. 20 2-(2- FFemds- 5 f)sh‘gnox Ryl ) acetic acid, mp.
'80-82[ er ] pK' a=6. ﬁ@erﬁlﬁbﬁ}-Y-ﬁheﬁoxygﬁh@aceﬁ@ﬁmc{, eHp.) 90—d4e @8pﬁ&=74 lﬂom4 50
Found: €, 38. 082-me‘€h¢ﬂy-54>h¢t@xya®®phenone ~ EXAMBLES
17- 22 ' ! ' 2 The fol | owi ng corrpounds afr e
pr epar ed accordl ng”fl% Fﬂ% e gx Pe 5431 ng -appropri ate .Starting.
materi al 5: 2-(2-i-odo- 3-phenyl't opheny yatetid acid yield S
2- (2, 5-d| net hoxy-3-2@ lenyBdedc aatid 2bp., 153—163°C/0.16 mm.;
2- (5-chl pro- 3- ph%??ﬁﬂafdﬁfh%thy ogyaggiqplenone. S
(2-chlggr o- 35,p13 i
( fluioro 3- pheny thl ophenﬁ’{%@e & %%gd II.;I 55523 40
2-'(5-bromo 3 pheno ;/ghenyl )aceti c aci d ‘ '
T . 2-(3-PhenylthiophenyDacetic ‘acid, m.p., 82—84° C., pK’a=7.1, from 3-phenyl-
thiophenylacetophenone. B '
Analysis, Calc, for CuH,-_.OzS C, 68.86; H, 495; S, 13.12. -
45 Found: C 69.09; H, 5.17;' S, 13.06.' 45
_ : ESAMPLES 7--13. . '
o _ The following compounds are prepared according to’ the method of ‘Example 1
. 30 from the corresponding. phenoxyacetophenone, using appropriate ‘amounts of sulfur
. and morpholine.
50 2—(2-Ethyl -3-phenoxyphenyl)acetic ac1d from 2-ethyl-3-phenoxyacetophenone.

35

-(4-n—Propyl-3-phenoxyphenyl)acetlc acxd from 4-n-propyl- -phenoxyaceto-
pheaone N _ y _ _ . '

50



30 2- (2-chl or o- 5- net hyl - 3- phenoxyphenyl ) acetic acid 30

2- (4, 6-di chl or o- 3- phenoxyphenyl )acetic acid

30 EXAMPLE 25 PREPARATI ON CFE_2-(3-PHENGPHENYEPROPI ONIL C ACLD. A,
- 3: Phenoxyacét ophenone. A nixture consisting of 908 g. (6.68 nDIes) “of
1 mhydr oxyacet ophenone, 4500 g. 95 , 35 - (28.6 nDIes) of
1brorrpbenzene 996 g. (7.2 noles) of anhydrous potassium carbonate, 35 and
1-300 g. of copper bronze was heated under reflux with stirring unttl water -
igvol u- tion wats:-conpl ete; -using a'Dean Sﬂﬁikmmater separator. The mi xtd$e

‘was then stirred ron. nd,te X After -
cooling to roomt z'(éit’sﬁ'rPé(‘pylt%%h re cf“ygn v\:ﬂ%udl }ét géf‘"m’ﬁ%é’ %Ia to-vol une
of [err]. and filter ect,(ﬂihmu&b:hettrryak-ghew@pmmh@ﬁk Wictdh from e dasififorog@thyl-3- HC |
ith’en with 5 per cemhemar@aﬂtmphanbm water, dried over [err and evapor at ed

40 in vacua. r o5 Zd@Aitbyls-pheppdiopieatliarerie d 2fifkr o fref éwhwﬁg?a@f& 5
‘eol um, i el d| ng 9‘%3“%‘ h (0.09
S T R Py 3-lS RAHEG 54-0RN S50 Eon bbgpentﬂa(}h&g}fk{é(rﬁ%”] _
‘C, '79.22; H_ 5. 70. 2Heukethyl-Gphéh@it@Phenylabitic 52d@. frbf 2,5-diethyl-3-phenylthio- B.
i[err] - Met hyl -18- phessesapgrerzy|  al cohol . 45 A stirr#y

'sol ution of 700 g. of m phgpo éﬁﬂ@gﬁg%ﬁ@@_ g} gdrous net hanol
was cooled to O[err] g 1260 ik Eofd&ttoR Noir hdd s)zno%e BGBenosk36 9. °
(3.6 nol es) was addne:ebtdlmé,hss gs of Nttr@ubsictinisivalahd QOr §.i cbrtenzafl ewgille. Akeat e
‘that the tenpérat uleEtSOmixBpeasste %@G@ﬂexeﬂ(f{’wrl]oufhf#f@rwfb@rw |r gtioaddi t o
was conpl ete, 't he PERE wesfilipd and thes “}ﬁ é‘hwﬂaf” XSom

: nmp was eva or ted and chstr g Vie nonl Ioro-

‘t enperature and st3_gy, & i hen red
refFuxed for 8 hours. Ag)out 400 m . of met hanol was di sti I I ed out . and t he

remaining sol ution wa&raetiapor teHzIPt(eme)bout orvéeighhig)d it s mfi gr nal vol urrezd n

vacuo and pofled into i de wat ero—"rfg )xt ure gext rac}e¥%t wi ce with
ether, acidified with 6 HO, extrac7 vvlth eyBRp- The ether
extracts were com 55 bi ned vva wi-th saturat ed Nal sol ution,

dried over anhydr oEmaieuscHanmCsui-ercanlauedauwlanalﬁﬁdevapor ated in vacuo. The

resr dual oil was dJ\n JLIL’I Sg%tg oggﬁ?w&c}é% c&nsz%greﬁxsggl um, . ~~~~~~~~~~~

~~~~~~~~~~~ 1, 264, 340 o
18 yi el di ng 586 ."of Teri]-mnethyl o ‘henoxybenzyrI 1N cohol b. p.,
132-134[err] (0. 35 m<)omb®erfra]lc)7ﬁoni35ﬁ69: wéke addisglied , thrigh @, ng:e:x c[ommn]to yxelﬁ:
78.48; . H, 6.59. frastiengA, B, Dygndh; H 6.31. 55 :

C. [err]-Methyl-3-phe enzyl. bg ' 5A ..
stirred solution of 1%%{0% of1d5er1a §hy| yggq}fgrﬁ?xy l;gggﬁyl al cohol in
5000 m . anhysrous [err]B (prde&d-rlfseotom)er nol egal ar sitgy®) was cool ed 't 80
O[err]. To this was addéd 17601 gﬁarﬁo})ﬂstl rri ﬁ 4and cdéEZSng being -

mai nt ai ned at- such a ra that3 e é’rature nalne(}é.} 0-5 C. during
the addition. The reaction-m xEare e hen allowed to

war mto room .t enpeNsiRIsiics 3itikatd@ Ghas tfiaftfoﬁﬁcaihd lmedﬁtatxﬁdfpﬁraﬁct DI Per@MCEE-4- 10

ni ght (ca. 125hour®)oro-3FﬂEn¢XM@Mbmmx tmcmelswa t hen our ed into i ce wat eps
and the organic phaseI“s rge'h lﬁ‘ ‘E'?@?@S%g%{: h [err]

and the com bi nedbax \é’ﬁeﬁané‘ Sashieds i}‘? fel t frhed over

; 195e g xﬁ?%d&éh Ghth s Bf

anhydrous sodi um smha‘ta;h@-;auaadasamrﬁaﬁea e dBn SV ER S dhtEh,,\tEleQmH@adﬁlt d 1702
g: of [err]- bt hyl A3edivienforped imntgiatl§ upon thheiditiph ofybo briowtide. dften thh brvmidevi sc s
oil, [ err]=1. 5993 addition was complete, the reaction mixture wag Jeated to 60° C. and stirred for 3
"hours. The mixture was then allowed to cool t0 room temperature and stirred..overs
night, after which time it was poired -onto ice dnd extracted with ethyl ether and
then with hexane. The extracts were washed with water and dried over sodium sulfate.
. 45 The solvents were cvaporated, yielding a reddish-brown viscous oil which was distilled 45

- to yield fractions A, B, and C of 2-(4-chloro-3-phenoxyphenylacetonirrile.

Fraction: - B.P. (mm.) . - Weight (g:) np?

A - - "170(0.4)—170(0.15) 51.6 1.5916

) B 163-—174 (0.08) 16.3 1.5917
50 C 174—190 (0. 10) : 22 15917 50

Analysis, Calc. - for C,HoCINO: G, 68.99; H, 413; N, 5.74.
T Found: G 6872 H, 420 N, 550,

Acnd hydrolysxs of the nitrile produced the corresponding 2-(4-chloro-3-phenoxy-
. phenyDacetic acid. To 500 mi. of concentrated hydrochloric acid was added 50.9 g.
55 of the above nitrile. The reaction mixture was stirred and heated to 85° C. for 24 ‘85

10

15

25

35

45



Anal ysis, Calc. for [err]: C, 60.44; H 4.71; Br, 28.73. Found: C,
60 62; H 4.89; Br, 28.47. D 2 (3 Phenoxyphenyl)prop| on|tr|Ie A

20 20 of anhydrous drnethyl sulfoxrde (prevrously drred over nolecular
sieve) was: warmed 20 to 50-60[err]. and maintained at this tenperature
|whil e*3£02 g. of a-nethyl-3- phenoxybenzyl brom de was slowy-added. After
the—brem-de adgi ti on was com pleted, th@64t,360rperature was raised to 17

pgherr] andﬁne m Xtpre, stl Lre era- fure fhor L.2paours. The
d liters e 4 he reactio
{Vi\%])g ure was then mﬁz 1ve n e Ewi erz ¥ ?4 Ulors (ﬂﬁﬂmg gent1;¥§125
S stirred over njegién ﬁtxnrr@@mth@rﬁaawtw elaagadomlhear iPOAR] @@ tet. 'THe réaCdnat er .
ichke®i_ 25 resulti theyURGareed Srsp emh iethml m 'ébctqoab:tl@deﬂtevwhﬁeeswetdﬁwaeheﬁ I

_acetate, and5then¥ tTlFreithire‘?F‘m“Fﬁ i te. Besexipae gﬂ"cghw agﬁdw tha
S8 um chl:ori de s¥ e} gh ts: éi“ 54;, A M G ohks  Sodi um
witthof at e. Evaporatwnwetr 5daedr&@ ¥ Qo |t61yMlaC34Q & twhate) c@smmnerza@ucﬂm ahi ch was
distilled throughplmnoiﬁhom)ac&ﬁcgrmémpeaﬂ-usm @o 30 yield 1136- g of

2-(3- phenox lﬁhenyl)propl onitrile, b.p., 141- C (0.1 Mm), 3
7

(%e-r ; L - C5 ° 80. Séntitla c rijf llﬂ tolueziﬁ%ﬁu h::;g %ﬁgﬂng %&%ﬁ?ﬂﬁg&n%i& gglit-l 0 g ' (23

zoyl peroxide, and sodium cyamde3 A m xture of 233 g. of
ﬁBI-'a(e?: phenoxyphenyl )@‘@;ﬁh@m—i—Phw@Ml)@@@ #id, 3tp. BN C. 38K a8 xi de in 1600

Bro- of 50)percent, ¢ Stigr for 72 hours. Afte
cooling t ‘ralomte%I era allf pis ﬁtﬂ bg% td)é“)b I 4%3 poured into ice I
wat er. The resulting sol ution was washed W|th ether acidified with

concent et ed HO , arfd2&oroaphenbzypiheryastiiteacid, Mipe @H@é‘r Cexn¥'seb.6%%as washed

wi t h wat et drredo qumsul fate, and '
evaporated to dr %s’calcg d%%ﬁ«:ﬁa& %é%ﬁ ori S distilled to 40 yield
203.5 g. {84 percent) of 2-(3-phenoxyphényl ypropionic acid as a vi scous;
oil; b.p. ms 171[err] 0. 11 mm ) , [ Exavrrss 574424 pK' a=7. 3. Anal ysrs CaP-Q:._

for [err]f ghhe fo gg)ounds are prepared according to the method of Example 14 45
usmg materials: :

Found: 25C; 74 48 12- (2-1&0—3 hﬁglth enyl)acetic acid EXAVPLE

B 2-(2,5- d1methoxy—3-phenoxyphenyl)acenéla51d2 (3- Phenoxyphenyl propionic -

Acr d, Sodj urffSal t3-(GiohlapelrphtryltRerhsyRivaivasiy phenyl ) propi onc acid (6460 g. ) 250as

convertedi to the Z@dplamr Rox] enyl)aceﬂcmd 0 adding it batchwi'se to 26.7

mol es of PN sodi 'SF P o3t lﬁg’x 3 1 g and cooling. The aqueous :
sol ut| P wer e t hep-&¥aRohakyRd-ph ,gg@ﬁy] tMORHS | N vacuo. The sem - 50
dry resTduesover e2-(sedichbto-3-phetbxyhtryl)etentid acet at e and agai n. evapor.ated 3h
vacuo. 5{0 The white solid residues were dissplved in the smallest possible
anount of} boiling et fs, G & r (about 18
fl4 ters of: solution), hﬁﬁ‘iﬁﬁgtv\)gdo% b.éggggﬁ ,ﬁg}f,g?kg’%@er ni gﬁ?f -
resul tgpg crystal |l i nemigagrs cdnassmj o $08rge (k. esndoldy bfes-hydroxyacetofhbnohd) 4mocgro at

resom t enper ébur e, (2 6@101;% bengene, §P6 g(7-@ motrs)i of enlydross peiresinox Aoy | ) -
opp ed under reflux with stirring until wdter evolu-
ilﬂlﬂopl Onatie di hyc@;n was m;:ﬁyete’, ﬁas? Kn— K water s¢pa xtt%re was then stirred
i 19 } and refluxed for 24 hours. After coolmg 10 room :t ﬁr y the reaction was diluted
lﬂgrp .40 | . with an/vaadl Welinse ofCAHICL, afdofiltefedty The: filtrdte wisOwaStdd with 5, pefrent 0.
Fpund: ¢, 59. 93;HC, Hlen vy 75 dl:WE%:%vnh w;tﬁfg’hdﬁ% over \17\11;;2%., and evalﬁfa:;; 40
& (4- CHLGRO- 3- PHEYERYRER %%p*rg?’ dﬁh K gg 0 g. of
‘Bf chl or 0-3- phenoxypﬁeny ce %aﬁ"‘ s 05 12hr - 89Amm)’ azl gg 4.15 g. of
@dmom‘gm tchl ori deAnatyﬁs;i Quld rface,(grm}itnt%o;g%%; t hr;]i,rrssjzlghl oride in 80
our
45 | | B. a-Methyl-S-phenoxybenzyl alcohol. 45

. A stirred solution of 700 g. of m-phenoxyacetophenone in 3000 ml. anhydrous
T ' methanol was cooled to 0° in an ice-acetone bath. Sodium borohydride, 136 g. (3.6
50 | moles) was added to this solution in small portions at such a rate that the temperature
s never rose above 10° C. After borohydride addition was complete, the reaction
50 mixture was allowed to warm to room temperature and stirred for 18 hours. It 50
was. then stirred and refluxed for 8 hours. About 400 ml. of methanol was distilled
out and the remaining solution was evaporated to about one-third its ongmal volume
in wvacuo and poured into ice water. This mixture was extracted twice with ether,
; acidified with 6N HCI, and again extracted with ether. The ether extracts were com-
55 55 bined, washed with saturated NaCl solution, dried over anhydrous sodium sulfate, and . 55
: evaporated in vacuo. The residual oil was distilled through a 15 cm. Vigreux column, - ‘

~
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m . of dinethylformam de (dried over a nolecular sieve) was stirred and
heated at 125[err] for 12 hours. The reaction mxture was filtered and the
sol vents evaporated until a brown_oil-—was—ebtai ned. Thg_,oﬁl_l_wy“\@&sws‘uspgn_dﬁg
i n approximatety 400 m . of 10 water. After Stl rring, the pH of the

-+ suspension was adjusted to pH 2 by dropwi se 10 10 ' addi ti on of .

'§f3N-HCI-. The resulting precipitate was cool-ed, filtered, washed with-ice

-} wat%er, and dried in vacuo. The precipitate was then taken up.in boiling

12d|chloro t hane-and al l-oned to cr i ze slowy overnlght toy Id'
*14.5 g. of qui%n-t-e odium X%‘?’Ho needl-as- 1§ ._3
V5. (4-chl oro- 3- phem@dmgb@&\awf)r-xﬂeﬂiyt-bpmyﬁwyl alwmi;bp,lﬁs-?-llﬁg[ @35]MI5 '

T pKa=5.7. -

: 36/15 Anal yS| s, Cg!ﬁ H&A N 19.54. Found:
. C, 58.66; el %&1 g’;&f‘ . Ngéggg‘;‘ 2- %ﬂhenoxyphenyl Y pr opi onani de

20 A solution of 0.5 M of (3 phenoxyiohenyl )prop| onyl -chloride 5
“in 300 m. of 20 20 gﬁ‘y 911@1 ro t025
;;I iters of liquid m@rﬁ]ﬂﬁc‘%ﬁ:&?ﬁg Fr :Tl_s‘fvve) ﬁh&\% " the

! ‘reaction was stir 1960 £ " e@ta%’y Qt RIthaghe added.
' The reaction was . sdnipth@et mﬁﬁdﬂlgm—sw\ﬂem&hytm md&mmenﬁ mataNnkua yas -~ 10
.evaporated. H I ut @ehywectm wmco mmm@mé@atmmme rp@a@tnpqmuem and'10
125~ ether |ayd§ Mﬁgmsé%m rf;agvggo%ﬁuaﬁgm af“g i ‘ggowggnm frer, and -
.dried over 25 T ere washed three t i@&%vet of the

;ether in vacuo | ekiifai, gdreaporaRs it u@ne@mnahcz@rtwfualwodgwd- leg-pﬂeﬁdxyurat ion 15
Wi th col d helfane. béay royeide 4siazlmvy onscdus eibnaBhy993acet at e and hexane yi el d%d

7629 of 2-(3-p oxy enl) na 7-69[ el Anal ysi s,

.Calc. for [err]: hl‘ﬂaq g y"r(gr}?‘;%ﬁYEpg ’5%}3 Zg %&ggz]; '
:Found: C, 74.01; H 6. 30; f ’ 30 EXANPLE. 29
‘Met hyl  2-( 3- phenoxyph I)acet aDe 2- Eweﬂxmhcm bgemictiacetic acid i s o
di ssol ved in,gchl or -stiredy Sru F‘tSrsP mmé PP amis,, 20
added sl ow y* The ‘Bé"m g“ ds(p?egfs‘ft a‘f;:&;f‘g tirfing
for about 3 hour Sph& ben B} brd@U D Ps3d 1 Stﬁe thmedeeidéan%vas com-
‘correspondi ng 35 pked,dhelahpardnge wasliagedas |7£P CJ;1 br@lr thelizihuBe driteddx thi tempera-

chl or of orm and t héurg @sdﬁth E’@ﬁl mumwadbmowweépw@étwwm tmne’fawren%ﬂdt 0 a
excess of CO d rref” txr :gﬁe then poured into ice water [}are

a ous sus nsx n was e with ethyl acetate, and then wi
i s cool ed to bel OWndDIFRI bloanic Hiacrivi wai" TS T s ad Sen iy D
The solvent is st kwippeer,ahd dadl sver ai}:?crrgusemmomfhemﬁpdmtohef B Sblokae in
distilled to,yiel decddleit an oilgpeshipe whicl % igrqux column to o
40 40 ExaMBLE 3@1%%1;%?%&@?%%%3% ®Ppr br-é‘f?an? d@1T8mA00 nf30 30
of dry chl or of or nfe ded 72.6 g. of 2-(3-phenoxyphenyl)propionic acid
and 36.9 g. of thiagalscichior foflec, HiNO  e@ctoion nixtsigre wWas 62ef | uxed with S
stirring 45 for about 3 houFsud Th@, 001 oFlo6ADMasNE Bah evapor at ed and |

the residue azeotroped 45 twi (if ﬁt '[he i due was dissolved in 25
i i St DA D ks e
di met hyl am n€ in ﬁ}cﬂéﬂdee hﬂlezaéf\ﬂﬁux@-w firfCFord?2 hours.

approxi mately 0 CAftar coblaigawrdm te erathe, @sdahattzommlxrirdaevas pauddi iow zcn wttm e was

al | owed to warm ta'h? ‘ﬁ ‘@She STt b thf‘E?F‘C fafaed )
poured into ce a gﬁé’ eﬁ’ %g"ﬁg’” tﬁgﬁn EE'S" %Jate 40
The aqueous 0 y1e1d 203.5 g. (84 percent) of 2+ xyM@@l)ﬁiS 16:&&& asV‘d bibo

The et her extract $.ppar—-17anid. r(ﬂa mﬂlﬁ&h&élvﬂ?ﬂ;lpmﬂS dried over SOdI um

sul fate and evapor atied SO The oI Id was dis- 50 | _
solved in boili ngAﬁﬁ‘!?ﬁhé“? %’d %& & 43 ool I@y to roomterrperature to 45

yield 67.6 g. of N, Ndinethyl - pﬁenoxypheﬁy propi onam de: mp.,

73.5-76[err]gs 55 © Analysis, Calc. Bametgesr]: C, 75.80; "H 7.11; 45

N, 5.20." 2-535Phenoxyphenylpropmmc Acid, Sodium Salt, Dihydrate '
2-(3-PhenoxyphenyDpropionc acid (6460 g.) was converted to the sodium salt by 50

adding it batchwise to 26.7 moles of 2N sodium hydroxide with stirring and cooling.

The aqueous solutions were then evaporated to near drymess in wvacwo. The semi-
50 dry residues were then stirred with ethyl acetate and again evaporated in wvacuo. 50

The white solid residues were dissolved in the smallest possible amount of boiling

ethyl acetate, filtered into a large container (about 18 liters of solution), and allowed

to stand at 7° C, overnight. The resulting crystalline mass was filtered and dried _ ¢

in vacuo at room temperature, yielding 6954 g. of pure sodium 2-(3-phenoxyphemyl)— B
55 propionate, dihydrate, m.p., 76—78° C 55



Found: C, 75.93; H 6.90; N, 5.27. 20

1, 264, 340 20 EXAI\/PLE 31
NN Dipat-biyl 2. ( 3—pherexypheryts ,,. opytantme—hytrochtoride To a frame dried
flask were’ added under nitroge 6.08 g.. of lithium al um num hydride and -

500°m . of ethyl ether. The mxture was stirred.at roomtenperature 5

f.or approxi mately 30 minutes. To the mixture was added dropwi se 67.3 g. of
NN d| net hyl - 2- ( 3- phenoxyphenyl )prOE)I orﬁ&n de (prepared according tgQ t he
—ncef_had_.of_ Exalfpl e 30) dissolved-i'n 800 4340 ¢ ethyl ether The reaction-
Smaxpure was ref | uxagdisvciill % i) Hi OgNQVY &, rsoghy . fipsyhe reaction mxture was
‘then_added: 4.65 m . of water, 3. Bound:. @f 5920; peBegé@8f. sodi um hydroxi de, and
16. 5. of water. The reactlon m xturge 10 vvas t hen poured onto ice,

addi t'i onal ; sodi um hydr oxd deask R498ENO g,-g ¢EIrRRzoAR Was extracted
‘with ethyl: gther. Tlaeml% £ 178YE lof WRRINA x)phdnaca@kitllc, 3100k, of¥ddfuacCt ed M t h
di l-ut e hydr ochl Olatide, 405 @. ofTimenoammdchmGaer, and a was dmoan ofdisihedchlvritidrinedthy |

‘Wmler  basified wiltdf diodbylformap dpddﬂed@vermdolec}etdr aame)eﬂaswmrgcbaw hepred ey

HS Wi

125° C.4f § |
S ai o, ng SvoigiA T A %‘%ﬁ% R
i
*98r2 g. 10f: M|of3N( Bep tsmaeeeeﬁ : rpfedpy ooled,lﬁte&ﬂ; wshedbip. | 1;:e
4 the. 120[ erir] /. Olwam, ,anchdrwd zﬂwuo ,ll‘rhabscspxsue @alten dkey u lerbrn]mg I,Z:dldﬁ

9: |\|1§ 49 e n@d a _crgstallize gl owlg qyggnight 4 y1 ?& rogr ams
‘§ y-t he abdve gg ?g% B T R T 2 e et € ’mng g%f dryy
ethyl etser, and ydrogen chl ori de gas was passed into the solution until
20 saturated. ThenslgsylQaicn rwdi BLCHIOL dCpisa; pi Ehiddsnas N il9-54r ed, washed
with ethyll ether, partially driedFouadd €etd6fst althi4Péd f Nod?#biling ethyl

al cohol tq@ yield 34.3.g. of NN dinet gﬁ iz (28- phenoxyphenyl ) propyl am ne
hydrochl.ogi de, mp., 215-217]er pls.rhfsdyyrehf)prophdmidef O [err]: C, 69. 96;
JHnl 7.60; - hb 4.80. A2§bluuon of 0.5 M of 2-(3-phenoxyphenyl)propxonﬁ(nhlodde inGoo6gl. 68; M,

echo 20 N 4. 90. dry ethyl ether was added Zgopmqyx\mp@Ehtgg of - hquld ammonia with stlrnng

q/cl oprcppyl met BYES %3‘%{ msoo
ﬁﬂal or of or im wer e %ﬁéﬁﬂ e m i wg %y qpﬂ,g%a@uoﬁ ° and 30.4

gﬂd of thiongg chlemed ﬁ%r w’ahee;raa&at Wﬂ;ﬂedmvmt sddemiNagirdxil) wated and tiledsévier r i n@s530
Ber ni gt ; evapous@iwdwlfancﬁvamaume@l tbhmheazremwdﬁed W}E@suiqe yidigh W%tﬂ benzene.

e resul - | et oyRialiizagion frm eyl acerate apd o gy g
:gin am norrpt hyl cy@@‘bﬁ%‘ﬂ%ﬁ?‘glgfd? gfp(l)’?nlméyg W i‘;r PPEFES ss%%’ ved %;T]J%g eg:mal | anmount
mfo wat er, : made basigiscab. BN GodiNG): hytraxsde, Hand7;extNassred wth

Bl or oﬁﬁbr m 30he aqueous | ayer Wasds at 10468 wi Hh63Gdi uMa 6H.or i de- and agdi n
extractediwith chloroform The chi orof rme racts were 35 - conbined and .
dri ed ovef sodium carbonate andfﬁ%y@,ﬁ, ?aIé?aQe extracts were 35

10: Y 1
filtered,}and 50.m ¢ 9?@5@5.%» d‘:,ad écﬁlt)@fonﬂ_h@lrtﬁﬂ ¥dndl iiondBSs cool ed
in an 30 i cehlatietionito is a'ﬂ&edtsﬁuwiy Whs raadxdmdmainop\m@eed mtlmmﬂl)r of orm

sol utign of 3% he a%rince@n él dwou evapREatet B dur®ng
By o " SR R R MR e

stirred flor xture i Thdoled asaewwammd ia ttl Q\llﬁvﬁk |tb|)hamp&| Rém teadpbrasrd t 0 cool
*P@J room tienper at (e solndis stripfed off 0:85 raary reve@ckam/mdmhg msiducTdigillgbtoutislon was

Kn

en parti addy em%lr%@@aenamh i ce wat er mxture. The 40
ahl-or orim | ayer .was washed bt]nedd Jj &ﬁéd dried over
sodi um sul fate, andrgvarai. afl\gicﬂo%f b addd &n&;@ﬁieﬁgnwmmﬁc covered
with hexadne and wddahdBeg g. vihrbiosibhbridea The yea.ttai: mme sad reflusked wirk dirrifighe :
crystalliine4sol i dor4ahout 3 thTbaRléWf i ey qvRRERs Fheadeagua@go% hex’éne
Wwas added to tur tﬁ:ﬁ }211 F'liyg wasgi§solved in € let er’and a with 'stirring

cooliig, to a’so imethylamine in ethyl ether. The temperature
- 45 | was maintained at apprommately 0° C. or below during the addition. The reaction
mixture was allowed to warm to room temperature, refluxed gently for 1.5 hours, . :

y 50 poured into ice and water-acidified, and the ethyl ether layer separated. The aqueous 50
g layer was extracted with ethyl ether The ether extracts were combined, washed with .
1= _ : water, dried over sodium sulfate and evaporated to a white solid. The solid was dis-
7. 50 solved in boiling hexane and allowed to cool slowly to room temperature to yield
g i . 67.6 g. of N,N-dimethyl-2-(3-phenoxyphenyl)propionamide m.p., 73.5—76° C,,
d 55 Analysis, Calc. for C;,H,,NO,: G, 75.80; H, 7.11; N, 520 55

55 Found: C, 75.93; H, 6.90; N, 5.27.

;. £ T TR A el ottt e Tkt s .
T S o T e e remr e --»-r.-.‘-.-,-.‘-\-.,r..........,._._._... A



was allowed to cool to yield 50.6 g. of crystalline
N- cycl opr opyl net hyl - 2- ( 3- phenoxy- 40 phenyl) propi onam de, mp., 94.5-96
C. Analysis, Calc. for [err] . —G—FF26—H, 7.17; N, 4.74. Found: C,
RIE Sl H 7.17; N, 4.71. 45 50
i EXAMPLES 33- 34 : 50 The foll ow ng
i conpounds wer e prepared according to the nethod of Exanple 30, using
»apprbprlate stanrpi ng materials. N Methyl-
{mp., 84-86[er

D

"N’ 5. 00.

i XAMP. LE 1

5 g '520f 2(5) 21 : N N—Dxmethyl—f 8-phenoxyphmyl)propyl ’

oY ' ' To a flame dried flask. were added, under mtrog:%m ! Q:in al
121 K Met hyl - 2- ( 3- phiyaniy/ RRaSSn! miD 6P RLATRIEE. Ofhe ke, [&1:6 t§ eS ]

iCateé. for [erry:  Clor Apprimately b mGwiEd ;To thi\midturd 9as dddedndtopwise,67.3 . H,
i6.86; - N, 5.61. of dimrihyl-2-(3-phago phe@d)p@pxonamxdc (prepared according to the method of

Example 30)- e i g
{EXAMPLES 35-37 5 di ng
Baeues beTar s | e L S i

;appropriate stmrti ngasrmetne;rouah %nto ﬁ&e)(iddftﬁnal sodmm hydroxide was added, and the reaction 10

iN- Met hyl - 2- ( 3- phenowas sheaste tethiylogtiien €lhiq ye dlmbhtmsrwbehedmu%wateﬁznﬂn rr].

10 Anal ysi élithﬁ grt?: h&d@srb p%‘gh with eyl ethegy
: L. extracted thce thh ethyl “éther. The ether
‘Found: C, 69.83; ’wash 7’%‘4

0.
: . acts’ wi um $ lfate, a d evaporated !
N et hyl - 2- (3 Bhenoay e Bl hasRisalst o Fud 89 b §or OLR I e atonh AC 15
10 15 | Analgtmmspra]llé:—lZOGrC @zrm]n,m@, 259, R SR =
Found: C, 69.21; .
_-]\l- QICI opr opy! et hyIA‘g‘llyf'ﬁ Cﬁﬁefﬂo%% %yl g’p%%yl arﬁ rﬁe’k hgdrstighl oride, mp.,
Anal ysis, Calc. for [err H N, 4.40.
15 Found: C, 71.96; THiky-fburigams ohoe M%MN\HCrEMMP&dEn&BpMMMI CF

[er r]-dl-2-(3- %HEN@M!H@M;dewd@gmmrmmaﬁmdpmd ¥ gpfution unil 20

-2- (3 phenoxyphen ]’eo]"ﬁ“l'f‘& SFEP ﬁ? ed‘”“h eth}g%ﬁg""o
20 d-(+)- [err] met hyl benzyl am ne were addec to t1e sol utlon A crystal l'ine
mass Separ at ed, uponAmlyss, Calg. forThiENRECE: | €.e6986; t o éO,d 2Mp4.

-2-(3- pheno%phenyl ) pr opi oni ¢ aci¥pundy- (q*)ﬁ-g[sérr] ﬂ?ryl b@ni% anine salt,2
"mp., 115-126[err]. Five successive recrjg jizations from hot ethyl

acetate yielded 63.5 g. of dq-(;yaapz,pﬁﬁetpﬁeq@)@y@ PfoPionadiRle pi oni-c.
acid, d-(+)-[er r] met Ko 3@ nmly biackionmdormabedre adnh:cpﬁqs $A8- A@S@xeuoxy])henyl)pmpmmc

[[er r] +14. 5[ er acxd gSQ@ g of thmnyl chlon doncrgﬁture ed TRl St 3. 74
(C=1 perCﬁnt err] "y SYRorate ?ge : nomezxj?ugcé gﬁz N, %

3.85. with hydrochlonde were dxssolved ina small amount of wate QMH basic H,
6. 80; N, 3.63. wechydrowidy, eand extracted .with chloroform The al;lltma Isyem»daarsatmm&n@ﬁth

l:=(-)-2-(3- pheonyﬁh@ |chlopids ér&g?@n exetiagted i @[rqfr mpgxiracts were
benzyl am ne sd

fo .
sodi Far ﬁ 35
F %1 soml. ﬁfepnethygg 3 éﬁﬂ% 'ithE mix coo?edtxn ar% .
per cent, 30 aci Gce-acetone bath. To this was ad 1s el the acid

d- ( +) 2- (13- phenoxy pdap#iye. LRILo brdtkifring vesd ,maht ad{ue:grﬂ]emh
The reaction mixture was allowed to warm to room temperaturc, stirred for 30
40 minutes, warmed to the reflux- point, allowed to cool to room temperature, and 40
stirred overnight. The solution was then partially evaporated and poured. into an
ice-water mixture. The chloroform layer was washed with dilute hydrochloric acid,
dried over sodium sulfate, and evaporated to an oily residue. The residue was covered
with hexane and scratched, whereupon a crystalline solid formed. The crystalline solid

45 was taken up in boiling ethyl acetate, and hexane was added to turbidity. The solution - 45

was allowed to cool to yield 50.6 g. of crystalline N—cyclopropylmethyl-z (3-phenoxy-
phenyl)propionamide, m.p., 94.5—96° C.

Analysis, Calc. for C19H21N03: C, 77.26; H, 7.17; N, 4.74.
Found: G, 77.14; H, 7.17; N, 4.71.

50 ' ' . EXAMPLES 33——34 50
The following compounds were prepared according to the method of Example

30, using appropriate starting materials.
‘N-Methyl-2-(3-phenoxyphenyl)butyramide, m.p., 84—86° C.

- Analysis, Cale. for C,,H;,NO,: C, 75.81; H, 7.11; N, 5.20. . :
55 . Found: C, 75.60; H, 7.11; N, 5.00. 55

22&4?346)henoxyphenyl )but yrami de, 20-.

10

15

20

25

30

35



benzyl am ne salt were suspended between 1.5 1. [err] and 0.5 1. [err] and
acidified by and 40 the addition of 6N HO. The ether |ayer

~Es—rErsired—wi-tr—weat-et ; th+ed—over—sodrom-35 stifat C, amct EVapor ated—n
vaguo to yield d-(+)-2-(3-phenoxyphenyl)propionic acid, 35 :[[err]] +46.0
(C=1 percent, [err]) In a simlar manner, : '
' 1.-.(-)-2- (3-phenoxyphenyl )propionic acid, [err]- 45.1 (C =1 percent, [err])
ﬁ§ prepgred krom | - (-)-2-(3- phenooxyphe#B40pr opi oni ¢ aci d, 21 '
:E;(}A\I-V{DI-_ ILEUZS —methy! bﬁ%&hﬁ%(ﬂ&eﬁ&%b@yﬁ&opiwamide, mp., 67-K§8° C.
algmiti-3--Phenoxyphenyhgipiso03it. &6f CEHLNO, :huQdrsed; gr ays.70f N, 5.49. _
nger{iBsphenoxyphenyl ) pr opi oni t ri | Boungyr eBatsédd; ac&ebdbng NeoSBkanple 25 D, 10 g
iefrlg.fN,R?ney ni ckel, 250 m . of ethyl a'&%ﬂ?xlp,s 3'<:;,1ng7150 g. of ammonia were
TRl ned \insa pressypeiodSanelonpRis! wad prdphtd ﬂcorbmg kP B netof DB W fnpgld 45 5
ofLitd Psi . ‘The r eag fiofthd\@fresfRRiding ainide tringRPRbtprteaRfiuf Matefdd heat ed "at _
%xﬁﬂm&b[ err].,, 45 50 N-Methyl-2-(3-phepdxyphbrgRbutgamifieco hydibchigridesm.p, l@t-1260C.in a 91
| pretiment Rydrogen,upt ake. After ing and filteying th alyst, the
;1 tion mixture Is’pgﬂ‘i’é‘ﬂ (‘r‘e‘fﬁl"égé .%?yw@e o5 aC] g’f;[% d V\Et a_gé[ydrochl oric
'AGhY, washed with ethyl ether, basi Fied Wi th 10 per cent % o hydr oxi de,
HaBmextract e wit h NiMehyl-a(hptrenossibenybprhpylambtehisirokidoride, mays 160shext it h 30

bonepiler , dyg:ed over sodi ul f at d evapgr at ~a residual- oil, which
| was dis-. }50 til r“%@"“f’o iéf 8“381.%?6}&]: OE’ gf 3" pggrééyphéﬁﬁgg‘propyl am ne
| b.p., 158l.16-1[err]/0.08 mm - [err :E'.SS.' ’ - o :

| 1,264, 340! . N-Cyclopropylmethyl-2~(3-phenoxyphenyl)propglamine 2EydAwdiddridsi s mfal c. for
[err]: Ci 79.26115—1°G. 54; N, 6.16..Found: C, 79.18; H. 7.29; N

08y, B. $53 Phg{‘\%ig%;ﬁp%ibpﬁ%ékﬁﬁjgg hygr ochl ard,de Tyenpy -grams of tl?ﬁw s

{lé B\/e-pr%pa ed 2- phenoxy ptiefty Fdghe WEr&sd N, 43ossolved in e
f&iNrer, and the resulting solution was saturated w th hydrogen chloride 5
gas, whergupon a solid Breci i tate foEmeePLE BBe r_ec.ilgptate was filtered, -
washed with ethyl eRESQLUBIAN @Fadh2@PHENQRNPHENGI)PEQRIGNAP A h%/g et her
| was added! t g tur pdph ppld St e aé%ﬁ' ;Eﬂ%“ ek °y1§ihgf§@§§“ §Sh at ched
'to yiel # {1879 g. d0%)-2nleihylPAenMyRenyddhd toDih® Bor o A eryfiyl eeﬁa& Rparfd& mMp.,
- 147-147.5{ err] . ®nlkOoling. FrialyssiigredGalydld 229rg. [of [di-2-(3-plEroxfifBeri3Dpropionid, 6. 88;

"N, 5.31. | - acid, d-(+)-ay amingsaltgm.py, 1115—134° ( Fig- succespipe wergsgal- EXANMPLE
g 2. (3 Phegoryp TR P Coadei Al S bt _W%%i e
afmﬁﬁ 15 4, T ¥ pdrlted IR ] PF -+ 5. qcunggge&,@ to _4"1 ters of liquid
spaigoni @ i:n a 5 15 Iiter flask, which contai'ned a catalytic anount of
dfuey ri c chl ori de. Awser%tf?roﬁs%g it 1% r76@0f or Hap8hit 3N, #Bhutes. To the
‘Yigsul ting reaction were added Z ‘g {1332 (3Bpﬁ‘é?10xylﬂh§ﬁ§l )acetonitrile,

epar gd ‘accor di Ng- nOs §iAGthédfer SEGLY héhoxybhBylipffohic QRaWEE-Shhdiyed for 30
,‘}%ﬁnute ?’Lansb 187b@ mfsaetmwp?epma,?jmggddéﬁ'fmQ?{?‘Em}m.ag(c DeperSe, 30
aidact i on jwas t he®H&QDr r ed over ni ght therebg al | owi ng .t he, ammoni

3 o
1575 H.QG an

: M Ng .t ar ato.
evaporate. 20 Q&E?XQIE s%‘f: 1('1')' 1(%&%‘?“ i_‘aﬁd 3 lomelyl-and t he
rifxture das aci di_%gla _-'aﬁnéiggﬁt.s E ORI Gas Vel &%%.CZ %i’?@?%%ﬁﬁbout one
fﬁpur. he 35eact sulfme,ndnd teviaperatsliSn birRd t¥ibll ACHODR-BiphdhoRbleyyDpeipdEiE .acidhe esher
iddayer was washedlalp¥ h4edi(er1 asreens 68IGhin t hi o- sul fate sol ution, and the

X
- . 40 EXAMPLE 39 ' 40
A. 2-(3-Phenoxyphenyl)propylamine :
One hundred grams of 2-(3-phenoxyphenyl)propionitrile, prepared according to
Exampl_e 25 D, 10 g. of Raney nickel, 250 ml. of ethyl alcohol, and 150 g. of
ammonia were combined in a pressure vessel under an initial hydrogen pressure of.

45 1000 psi. The reaction was maintained under pressure, and heated at 70—80° C,, 45

ple 50 with shaking, for 4 hours, resulting in a 91 percent hydrogen uptake. After cooling - -

and filtering the catalyst, the reaction mixture was poured into ice water, acidified
with h_ydrochloric acid, washed with ethyl ether, basified with 10 percent sodium
, hydro:nde_, and extracted with ethyl ether. The ethyl ether layer was washed with
L 50 water, dne.d over sodium sulfate, and evaporated to a residual oil, which was dis- 50
; 5% | tilled to yield 78.9 g. of 2-(3-phenoxyphenyl)propylamine b.p., 158—161° Cc.jo.o8 -
mm., np®*=1,5752. ;- - . D1 o0 Uo7 s T et

3 i e, arns s T T S et a4 e ey nt e e poin
i P : Fmea e s

ed her was (ch 2 Pl gugncr Y- peplonig; &id, alo™ 457 | ed to
3o B R R
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P .i,-.'_,,.,,,.,.“-.-.-,\_'u

nm
25 B. One hundred and forty-five grams of the above-prepared

2- ( 3- phenoxyphenyl ) - but yr.oni lyzed..t-0-t-ho-gorresponei-ng-—.
.aci d;—fetl-owi ng the nethod of Exanple 25E, to yield 95.9 g. of

2 (3- phenoxyphenyl )butyric acid, mp., 73-77[err]. 30 .Anal ysi s, Cal.c._
for [err] C, 74.98; .H, 6. 29. : : 30 30 '
. Fouhd: - C, 74. 70, H, 6. 33. EXAVPLE 41 2-(3-phenoxyph‘eny|)propi
Two “hundr ed g 2
to 35 Exanpl eﬁﬁrysls);\@éle 6 esHl,.}ed iq) 74260 i1, 7.8f; etMaéi® , and hydrogen
chloride gas was 35 passed i nt doule &% ITaAYI i CHs DRt | O 60Tt | | it was

nat e

: saturated. The reaction nix 35 trrtl)e r.ef roglon\éneth stirring
Mwwmm%@mmrur s
: vacua, and the ren@dsiNedsh émsthdrqad ﬂie)fésbh&swaﬁo ura&ehtddrmmhwegemﬂ@rde Thes
“reaction m xture vgs whesipon @colid prhupl:@te med Mhe padpitana was diltered, deshed with

. extracted 40 t@é“b\ﬁ’twdé‘ts yl %B‘ﬁﬂle & wbidigraad wer e
: washed twi ce vvrthv%%gg 'gé p‘ Pigh1g ‘5??'*’ & [ et her

‘was evaporated |eaving cr enoxyphenyl ) propi onate-as an 10

"oi Iy residue. 10The jalyEgrGalc fbﬂ oms,Nmelat fﬂj 68B0;h oM, 6.83; MO.Hddi ti onal .20
: g. of 2-(3-phenoxyphenyl ) propioni c Faeidd. Cl'ﬁélbrudfé ¢85 dU®sS-3Rere com bi ned
tand distilled through:-a-15 e¢m Vi greux gl {@%yleld 339.9 g. of ethyl

. 2-(3- 45 - phenoxyphenyl.) pr.opi 0B Bhen aybgficladd err]/0.15 mm-, -[err] '=.
+ =1 5458, 45 Anal ysAs, Z-Mh&mxsfpﬁé‘nylﬁberyfo}mmec 75.53; H,6.71. 15 |
- Found: C, 751%5; H weBtylree Ex0M\PE| sBdiviR wRre a@d@‘reri Gireypéfiqyid p!m@panm 550 15 :

"3’

. To 27.4 g. of |ithi%h L}’{Hhrﬁ tj tlﬁaam d nﬂ, shed ‘
fl ask 50 was 3%%. g,pﬁ ﬁbf‘ g‘t ? cjﬂuﬁ} a@ﬁu é{eﬁ] ?&d gk ;ﬁ ‘

‘moxture was Stirr edasVeiifhed QS Ymuﬁés, f@?flué%ethlibﬁ@e KR oREl sﬂhagrsnef et-hyl
. 2- (3- phenoxypeenyl pmon onatien spir a\reeﬂthaobmbdlarllgwmg)ﬂEx nia Hhlevaptirssol veed 20

i'n 500 m. of et hy ety prbcr vrve adds éxedrs él"t“H% Cigfehmvibumi num |
‘hydride suspensi onS f‘@l},ﬁd@gg i{fﬁgé o o |
constant|y mai nt ai gg, g, e@rrnyga,&uﬁ@ Iﬁgg,duet 8 digaction
m xture 55 wes stnltededy:am snefgl ofm(d-pgezniyb!yenﬂ)beﬂyﬁmgh& prleH—l@O(ﬂ,{Orlg t heas .
reaction to room tewk 22 23

B. One hundred and forty-fi f th 3.
1, 264, 340 B o e o e v B B 10 PORET RISt i on

was achi eved by th"“‘m“mf;‘;@ﬁ‘;‘;,e’} 5‘5’% zﬁ &mg_?]eg@ﬂ;?on - agut,ﬁ owrﬁg f__witer 33.3
m . of 20 percent SOdI um hydrOX| de and 1 wat er A 1arge amount of

wat er was t hefd addaxhlysikiCal. foCaBdOan & 798 onH, m s becane cl ear when 30 30

acidified. The reaction was_t hefPuBdt ractd® wi Fn68¥hyl ether, -t he. ether
| ayer separated, and the'5 .. . . aqueousglaues 4fxtract ed again with ethyl

ether. The ether extracts were C gl 3@ChhenokyphdalifprdpibRate 5 washed
wth water, dried ove’fmshmidrartrg@m ﬁfaﬁ-(é-phmdxyahehyllptobenxs ad, tpraparair fpomditesto The

dried ether s& utlg’ﬁr‘{’ésﬁtﬁ B gofa?ﬁramlr rh tgﬂorqdhtrgg,: WEs 35
distilled to yiel digs 'E( gm@cﬁ%ﬂa g@g ,th Dol was
128-131[err]./0. 1 &Hporatadh: cua, a'éz i{§ke§cuoz§:§ﬁﬁ1re ﬁafi % 1ce<$uatei8 92

H 7.06. Found: CThe/#adtiony mxxtdﬂ: wis, lﬁﬁﬁed with 10 percent sodium hydrox1de, and extracted

10 EXAMPLE 434®- (3 P%Samsa g! tmceam &
2.51 g. of methyl m@@i%%% a,l;‘ﬁt g ﬁ?:%q ﬁ’%ﬁiﬁlﬁe 1
a 5 .

with stirring at r H{FphhoSf éﬁ&lb&é}nc@ BERRY -
bined and distilled through a 15 cm. Vigreux Lolumn 0 y1e1d 339 9 g. of ethyl 2-(3-
45 phenoxyphenyl)propionate, b.p., 128—134° C./0.15 mm., np** =1.5458. 45
' Analys:s, Cale. for C,HuO;: G, 75.53; H, 671, . | 45
: Found C, 75.75; H, 6.70. :
_ ] EXAMPLE 42 .

- : 2-(3 -Phenoxyphenyl)propanol ’ -
50 To 27. 4 g of lithium aluminum hydride in a flame dried mtrogen-ﬂushed ﬂask 50

was added approximately one liter of ethyl ether. The mixture was stirred vigorously
for 45 minutes. Three hundred grams of ethyl 2-(3-phenoxyphenyl)proionate, prepared
according to Example 41, dissolved in 500 ml. of ethyl ether were then added dropwise

to the lithium aluminum hydride suspension at such a rate that a gentle reflux was

55 constantly maintained. After the ester addition was complete, the reaction mixture 55
was stirred and refluxed gently overnight. After cooling the reaction to room tem-



15 phenyl ) propanol, prepared according to Exanple 42, in 25 m . of

benzene, and the 15 in a 5 resulting reaction m xture was
refluxed with stirringfoer—5-hours—TheTeactTom M Xture was then
evaporated to an oil, and the oil distilled to yield 8.7 g.-of

2- (3- phenoxy- phenyl ) propyl - N-net hyl carbamate, b.p., 170-180[err]/Q 1

mm ;[ err] =1.5615. Analysis, Calc. for rr]: C, 71.56; H 6.71;
_4_94_[& 23 Y h%‘%ﬁ?é C_ 71 64: __H 6 00 zﬁu

4777, : perature, decompos&t{dn ehashichibreE X AP Atidd, Ropiwe E&lﬁhﬂ)ﬂyﬂl’ﬁeﬂy bf) pr Opyl
AC etate is - water, 33.3 ml. of 20 percent spdigw gyﬂrm aﬂ‘blﬁﬁ 41!16‘!qu§1' larg¢ amount

2-(3- phenoxyphen 39515 glmﬁddeq gh% clearwhen acidifie anple 42,
oot o e T S MR BT T i R .

.chiqiddi neds and r éi‘jf, waldr] d¥ie8 bk Edclagh suff A& and dium MQE(ilathThE afedpyr i

h evapor at ed @& saitjoh)was then evaporated to an oily resmlua mdmahdjtotyhki XMésedue was
i ol ved .in chlom-Gbeﬂmyphmslmaw,tbm d24-oi3d° Ryt sum.ge’ Gi-5771.

c oric acid, ove ydr odi um sul fate. The .

‘chl or of or myva sm%"syds’éalc foge 108 eg’ggiévagzqgl on in vacuo and the yq

resulting olly residue . was dIStI||ed yleldl ng 10.6 g. of '

2-(3- phenoxyphenol)propyl acet at e, b%AMPL.E_?}S 145 ¢ 0.1 mm, [err]= 30 . 30

’U

1.5478. ¢ (3—Phenoxyphenyl)propyl-N—methylcarbamate
H on_of 2.5 isocyanate 1 of dry ben L
- 30 Ana_l ySI S, C:ala&ded ﬁh(gfx tl:%& {ljstxrm}git iﬁ:igzperatu '3 S u 16 2- 3-?::2[10 40; H,
6. 59. 15 phenyl)propanol, prepared according to Example 42, in 25 m e,Adnd \WieS 15 35

-ipa £3 Phéhpxy phe nestljigerrenondn xﬁixtg iveR eeflexedvavish stirring for 5 hours3Fhe reaction mixture

LT e e R RISt S g et g

g ﬂzb? 149[ err]/ 0. hokls, cAiCbdr ks hr, 220. CAVESs; H, 671; N, 4.91. Anal ysis, Calc.

d
1s

- [er2:20C, 76.03: H 7. ®6undct €d71.64; H, 690; N, 4.77. - 20
E‘r nd: C 75.73; H 7.32. ExANPLE(?ig&ILg ' | "
3- Phenoxyphenyl ) pr opi onohydE A 1 t 40 Sodi um
s @it hoxi dei was pr epaferl sy fobdXendatiflof b-@HpHetox dyw ;a%c@%r&mem&hm ® - (3-
/A50 m .250f net ha@aahple 42, Fohlubi ﬁ&lu&ﬁhyang, am‘ yoddifratély | a0l ef ysttieolor i de

dg hSS ol veck 2h 45 combined, and refluxed, @rh stirringpfor hébhdqarmw ofake Wh@m vegd cappratest t he 25

1 vas 1
l ed SOdI um mgltxl TicC a..gg %Jt%efr{%; ngqéd éfirif cg':)v.pl?lsogp su‘;? he C] rg;ffnf’@ﬁf’orl de
‘g.emoved by filt ré%i:obéarby e Qﬁéﬁ 7 'zMzﬁo E'e)éﬁhtn s:d as distifid dl@ met hyl
2-(3- phenoxypherws)goroﬂm(slammpnaﬁo@wm ce@ﬁmrpdnm&t-nmt 0.1 g =45  of
Exanpl 80 4130 wer .5¢#8en added to the filtrate with stirring. The reacti éf

m-xture s stirnred. a er for hal f hour and then

refl uxedv?avm th @P’e}’f 1 {:laéc ?Qfg%‘ g’d%pie gours ‘The reaction mxtyre’
was then icool ed and acidifi ed y t he dropvm se addi tion of .6N hydrochloric
Bdei d. Aftier parti al soI vent rem)val iBxaymeuls, a yel | ow oil formed; which.
Ehibseqient 5%/ cryst ed. Re mxrrrhzla%)wewlﬁ’ m?fies 50 apount of
Wb hyl acetate E%‘ ﬁr%teg‘ nsf,’é‘ Y@“"f??“ﬁh”é’%ﬁ%%enyl?
atgrt opi onorydroxamngysgcc fd’in SH,,Q 2 cl ;
CtiﬂEhaI ysis,i Calc. for [err]: Eound0. 0275.73; H, H5788 N, 5.44. Found:  C-

89.9540 'H 5.96; N, 5.41. . 24 |

264, 340 4 38 Thenoro EXAMPLE 46 2 LE 47 1-Methyl - 3
1

vl h
b2~ (3 - pRENOXY Phengbdiit SRitblscn B o Ry e Do T3t Bt G5 mefal 1
(3- ( 3- pheﬁoxypherlgg )nﬁ) rof pethasl. Aesolugsregal gdaf Agpdi@ydmine hydrochloride dissolved in

of methanol was then added to the cooled sodium methoxide solution, and
the precipitated sodium chloride removed by filtration. Twenty-five and six-tenths.

H

<

|1
~ ] 4 grams of methyl 2-(3-phenoxyphenyl)propionate, prepared according to the method 45
of Ezample 41, were then added to the filtrate with stirring. The reaction mixture
was stirred at room temperature for one-half hour and then refluxed, with stirring,
for one and one-half hours. The reaction mixture was then cooled and ac1d1ﬁed by the
ot dropwise addition of 6N hydrochloric acid. After partial solvent removal iz vacuo, :
1sk . 50 a yellow oil formed, which subsequently crystallized. Recrystallization from a small 50
sly ! amount of ethyl acetate and methylcyclohexane yielded 12.2 g. 2-(3-phenoxyphenyl)-
ed propionohydroxamic acid, m.p., 121—122° C. .
se .
as B AﬂalYSIS, Cale. . for Cy;H.:NO;: C, 70.02; H, 588; N, 5.44.
;‘e - 55 _ .~ . Found: C, 69.95; H, 5.96; N, 5.41.

5 e

ARyt e

T prrmar - e A g e g goioe . . . . .
: T i i . g e e 2 o €5 8 TR -y 5 e = e oo s oA S 15 e m by S 4 e et v

o




ing to the nmethod of Exanple 39, dissolved in 15 ml. of pyridine were

treated with a 5 solution of 1.43 g. of nethyl-iso-cyanate in 10 m.

of pyridine. The resulting mxiiue—5-was Neated almost-to—reftux—for2---
tem stirred overnight at roomtenperature. The reaction mxture

v\?s then warned briefly, and the pyridine renoved by evapora- tion in

vacuo. . The resul ti ng gummy residue crystallized after trituration with.cold

h?xane Recrystal | hgation from et hyl acet ate1 giwhexane afforded 4.5 g. of ,

wlrmethyl -3- 10 sheroxyvphen ' _ .

~%phal ysis, Calé. for [err] C, 71.80: H, Exa@&g 47 N, O. 85 Found

©71.74;- H, 708, N, 9_92. MethyB3-§2-3 seg?qm ric ACI
‘A. Ethyl. 3-(3-phenoxy etggzﬁf fXAMbth amSOfg?:hpheno\:yph y)pmymm&gi

le 39, dissolved in 15 ml. of idi
. and twenty-four grans s&nfuoﬁ'bf erdh |of&3&§lﬁﬂ&@£f%&ég 8l r\ﬁ?ﬁg@f’dﬁx Ol resambe iz 48 5

Jed

'#.g1 of a 50 per cent sodnaumlhg/dmosdez el p@r2dioan akilibpe vériiigt @Orobrh température.
i monogl yme with stirri rT € TERAIgn Fé’ds '@MWW@W )gm&hﬁbe B)fﬂdme removed by evapora-

- m phenoxyacet ophenone . ag% W mgﬁ“ifﬁ}gﬁl)g;fﬂmy e EE‘EHL ‘33‘?%3 fﬁ% e‘ch “;d

.+ dif opwi se. and sti ta ed fh hm;lé’mpyuurjﬁg BALL koD NaS &n ref rsty3-

i overnight, cooled to roomterrpera re, and decom 20 posed by addi ng wat er

i thereto. After sol ventngysispGaafirdh HaulN:.0acuG, 71t88e cHud@9pr oNuéss.was

i di.ssolved in ethyl acetate, washed t¥jued vt Bt eFb 788 dM 882-over sodi um

'-3 sulfate. | Evaporation of the ethyl acet atﬁ“%ﬁ_gt gan oi ly residue which was
d| Stl lled to yield 25 52 6 g of eBiPstnodphedyipigrOAviRhenyl )crotonate _
i bip.; 163-170[er#./0.2 nm ; [err]:AlEEh?l?i}(S —iBenokitp lyl)crotonate | 15

;3 (3- phenoxyphenyl )but §t"eh dW‘é’éV faw gfﬁmn lévlélﬁsp tweterf@wly

{atiove- prepared et hyl ryhﬁ%vﬁsggéf n% g‘%ﬁfﬁs ri‘fx@cﬁﬁf donfe o
:et:hanol were hydrOQe‘nafss@ ed ¢ ol SSRHeg were add} xs@ D befbiel b&“ Rt rd
The et hanol was %R/aporrai @tiction wid eaD rdflesed | oR@nigit, @blkd/ tof &smdﬂ@ewhms lAndvaom- 20

"dl stilled to yield 16@¢g, b)qfddeg fer Qlﬂl(e@— @ﬁ@ﬁdxﬁypwwﬂybmvﬂm E‘!e Cltl}deppmdu%%

30 139[err]/0.06 nm , %] alegw, 'é"n 5 F‘EFa
’hundred and Si xt gragg?éjsgon of g e ﬁ%taﬁg%gg&&féy, 51 3“? @w dlsnle Q]}Zg" 3 35

‘but yrate were hyt ol yz.eﬂoaccordl ng to et hod o Exarrpl e 5E to yield 25

1172 g. of 3-(3- phenoxyghenyl ) but y&.i Edat3<B- plbnffyphenlr%%%[err /0.-23. mm
[err]= 1.5687, pK a dred and ninety-seven grams of the above-prepared ethyl 3-(3-phenoxy-

35 hnalysis, Calgy tobt e gt g0 o g ﬁatefa‘fﬁﬁ 5 eaing abbi e

6.41. 40 which was dlsulled to yield 160 g. of et >pHendk henyl)butyrate, bp., 137— 30
30 Preparation of 2- (839Prﬂ/|0@§(ym4nﬁ=ﬁem40}phenyl )acet ic acid 40

To 17 m. of nor phol i ne were added 9 hox 4 phenoxyacet o-
phenone and 5.75 g. of S&e%% “g ﬁé?:l
with stirring fog 20 Heuhs wer‘f{é i%@'fab m@t&ﬂﬂérx&r i:a Et';Bﬁyx @%

With 15 percent pot asmaal(mpﬂ&oxyphen )bduyﬂ«aﬂebﬁnws-l-(l@swﬂ: /OthylnDa’lﬂcﬁﬁ&:f pKan
ef luxed with stirri ng7@verni ght. The reaction 45 mixture was then poured
ignto ice water anda |f| H ere 0,8 gumy precipitate,
ghich partially crysta o z’ed‘ijc gobﬁg}g?d T% %\ggm p?ﬂp%\ge was filtered, washed
gth water, and dried in vacuo. The dri ed preC|p|tate was taken up in

exane with et hy#0 acetate, decol ori zed vvhr IE@AW I49n f| I ter ed and cooled 4y

Piyield 18.4 g. of den 0 Preparat] ic acid
2] (3 met hoxy- 4- phenox SinQ)( d)ml of ‘yéhome were a‘tfiﬂ? oxy_ et

3
: fnlrOThe' Pedetion feﬁ xed%ﬂg‘a
hal ysis, Calc. for [®Ff R hoursCTh c?15n mixtdrk wis. diiGted Emon ‘potassitin

5% 45, 45 hydrox1de and 100 ml. ethyl alcohol, and refluxed with sumng overnight. ‘The reactich

' ‘mixture was then poured inte ice water and acidified with 6N HCl, whereupon a gummy
precipitate, which partially crystallized, formed. The precipitate was filtered, washed
with water, and dried iz vacuo. The dried precipitate was taken up in hexane with
ethyl acetate, decolorized while boiling, filtered and cooled to yield 18.4 g. of dense,

50 yellow-orange crystals of 2:(3-methoxy-4-phenoxyphenyl)acetic acid, m.p., 83—85° C., 50
pK’a 6.8. . )

n.
=

. 40.

PR W TF P WY RN

Analysxs, Calc. for C,,;H,,0,: C, 69.75; H, 5.46.
‘ Found C, 69.72; H, 545

s e 4 AR

EXAMPLES 50—-—56
55 The following compounds were prepared by the method of Example 49, from 355
the corresponding phmoxyacetophenone, using appropriate amounts of sulfur. and
morpholine: .

iy

45

-



EXAMPLES 50-56 55 The follow ng conpounds were prepared by the
nmet hod of Exanple 49, from . 45 the correspondi ng .

24 .. 25 ¢ . : 1, 264, 340 )
25 2- (2. Met hyl - 4- phenoxyphenyl )acetic acid, mp., 71.5-74[err], pK a=6.9.

Analysis, Calc. for [err]: C, 74.36; H, 5.83. Found: G 74.43;
: . eraisure. 2-(3, 5-Di net hyl - 4- phzgagsyphenyl ) acetic acid, mp.,25
124-126 C., pkK Anal YSi.5

pK—a=7145; calc. 1 [T /G 44 98, H-
6 20, Found: G 74 B Methslyt-ppengephenylaestc sdyimpn M5 s cpRegEa S - N T
-‘ ™ mop. .. 89- 91hgihigi, CaRidorEIHIO ATl MSbS, Gakes. for [err]: C 74.36;
und: C, 74.49; HFoubd:72C, MG13; H, 5.79.

¥
: . F :
1 . X ; : .

- D net hyl - 4- phenoxyphenyl )acetjc- acid, . ., .106-10 , a=7.1.
vi9apbraal ysi s, Cal c. f%&ﬁ‘g\ﬁ%ﬁ“ ,“°’7>Z’!’§‘§‘,a°e“c ﬁ‘g%g%g.‘ F&&%"dg-{ %K_ 3_(':1,97’-2?4 95;
Hth @0, 20 5  anaiysis, Cale. K¢ CZHEDNY |, 44pbenoxyphenyl ) aceti ¢ acid, mp., 5
'@?’-’%ﬁt err]m' pK a=7.0. product Found: C, 7430; H, 6&nhal ysis, Calc. for_,F[_era]_.:

: ( ' . ' 15 ~ Found:
g’_ ;g gg’ E". g g%E(3-|1\/Ie§hl§£l|-I—gl}ex?oxyphenyl)aceﬁc acid, m.p., 89—91° C.,]_;%(’at-—a7.§,i eld 25 |
2-(2- .Pheno>§y- 4- phgRsy RN C2AEHI.C @Clds, M B 58325-127[err], pK a=7.0.
Anal ysis, ®alc. For Jerr]: C,'FM:QQC, 7448t 5H)372Found: C, . 74. 84, H,

4.92. 2-(2+Met hoxy- 4- phenoxyphenyl )acetic acid, mp., 105- 197]err],
Scacr o B Bk pcketee sy mpe i 10RLCH R L 1 10
5 skGly | Analysis, Calc. for CiHiO: 48 QYD 1, £2069.83;  H 5.60. EXAVPLE
Bl of7 2 g o Found:  C, 74.95Pr epRuls@bi on of
??l}feﬂ‘gl—lydrow%-phenox phenyl Yacetic acid 35 To 105 m. of 48

IRR&EENT  hydr obr oni ¢ &&rEhsi-A-phepgxypenyliasetieypcids et 338 € BRI "Wer e 23

@aobded 17.5:9. of 2-63- -4- ghe enyiy) tic acid prepare o :

1elfatx di ng tgls 253%%%%5?5”%52@%%%3@ rrgi(ggfe was stirred and reflyxed
e? nitrogen for 18 hours and poured into about 3 liters of ice water.

e reactj;on was extd-@cthedsy-fkeaoxipheryleetncidemie 125+t 1RE expR'act - was_hgd "
twice with: water, t yagt.ed-wW,t.h. 5 ke CENt sodi um hydr oxi de. e
Hspegic sol uti on m%‘%w“g%tﬁgg%v&?té%g%ﬁy?&%@% %Srgg%d with 40 30
PEafffon, filtered, cooled and acidified while stirring by the dropw se -
¥ 'Ilet i on 36)f 6N HC %@'M@W'Q‘IPUF“Q.’QP}GH@?CCM agid, g dﬂ;’?l(ﬁf’ |G.neK'a=74. " _
27(3-h dr oxy-4-ph . | hageti.c aci,d.. mgp. . ,118-120 C. The crystalline
_pr'(()'dUC%/ Wagsy oakgng%gélly’ﬁﬁggfﬁ %F&&%h& g%gé;t at % %ﬁé hexane and the sol uti &h
was, al l oweld to cool to roomtenperature to yield 8.6 g of 2-(3- 35
g i’oxy-4-}phenoxyphenyl Yacetic acid neEBHMEEE St p., 118- 120£err] , b.p./mMm .
7’»]_&@,2 35 35' 204/ 0 Oﬁ KPﬁp_argiog of 2—(3;lHydroxy-4-pgenoxypfxen1yl)acetic afi _

- . " ~Td 105 ™l of 48 pert romic acjd iny 1 . i tic aci _

35 Anal ysi:s,z5Cal Cagafli7.5 G 'bi :2-(3I-, ett:tl;1 44< lt;(:lr:;:;p ny] cﬁg?acig(%mﬁre?ea sscllgn%'ﬂgg’ 24t

4.92. dense, Example 49. The reaction mixture was stirred and refluxed under nitrogen for 18
- P hours and poured into about 3 liters of ice water. The reaction was extracted twice
i - with ethyl ether, the extracts washed twice with water, and then extracted with S per-

cent sodium hydroxide. The basic solution was washed with ethyl ether, warmed -with
40 .30 carbon, filtered, cooled and acidified while stirring by the dropwise addition of 6N HCl 30
to yield 13.6 g. of crude crystalline 2-(3-hydroxy-4-phenoxyphenyl)acetic acid, m.p.,
yaceto- 118—120° C. The crystalline product was taken up in boiling ethyl acetate and hexane
sarrng and the solution was allowed to cool to room temperature to yield 8.6 g. of 2-(3-
assjium ! hydroxy-4-phenoxyphenyl)acetic acid needles, m.p., 118-~120° 'C,, b.p./mm. 194— '
:action 45, 35 204/0.08, pK’a=6.8. _ 35
ummy : . ' :
vash.ed N Analysis, Calc. for C,,H,,0,: C, 68,84; H, 4.99.
sd with i Found: C, 68.99; H, 4.92.
ense, - ; :
5°C,, 50 . EXAMPLE 58
S ; Preparation of 2-(3-methyl-4-phenoxyphenyl)propionic acid
140 To 500 ml of liquid ammonia containing a trace of ferric chloride were added 40
¢ portionwise 2.48 g. of sodium metal. The resulting solution was stirred for 30 minutes, ' -
i after which time 11.8 g. of 2-(2-methyl-4-phenoxyphenyl)acetic acid was added over '
2 30-minute period and the dark green solution was stirred for 45 minutes. To the
_ f _ solution was added dropwise 11.3 g. of methyl iodine. The reaction mixture was stirred _
from . 55 45 for 2.5 hours, and then 500 ml. of dry cthyl ether were added and the reaction mixture 45
. ?ﬂd : was stirred overnight and the ammonia allowed to evaporate. The solution was acidified -

with dilute hydrochloric acid, ethyl ether was separated, and extracted with 10 percent

e
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EXAMPLE 58 Preparation of 2-(3-nethyl-4-phenoxvphenyl)propionic acid 40

To 500 m . of liquid amonia containing a trace of ferric chloride were
added 40 portionw se 2.48 g. of .sediummetal. The resuHrng"sﬂﬁtﬂ«m—-ma
stirred for 30 mnutes, after which tine 11.8 g. of

',2 (2- met hyl - 4- phenoxyphenyl )acetic acid was added over a 30-m nute period
.and the dark green solution was stirred for 45 mnutes. To the sol ution was

. addéd dropwi se 11.3 g. of nethyl iodine. The reaction mxturé was stirred
rom 45 for 2.5 hours, andAH9 500 m. of dry ethyl ethét 2

Wer e added and the T gafafnl arolia tis Svas »Qéheﬁ%h ethyl ether, acidified, and extracted VRS eﬁ'&i rred ~
overni ght and the amened ahalihpve: Was @sedRErabdum fittesad \baprited\che aeulbag | ed

. Wi-th dilute hydrochl oiljwss aéstited et 5 et Ivé 2-(dvasthylcdpphemEplienybmebicaict acidcasead

; Wl\t-»h 10 percent gellow, fluorescent oil,

Lo SN SR T
v

.p., 185—188° C./0.08 mm., pK’aT72@4 340 o
¥ 126 sodi um hydrox de. sLhi . RS s RS n@ Wi Ehogdghyl getdygr, acidified, and 5 5
¢ extracted with ethyl ether. The eF

i: eches73pas mjre@d over sodi um sul fat e
and evapor at ed. . The. resul ti ng 0|I

vvasdlstllledtoyleIdSQ of .

- 2-(2- met hyl - 4- phenoxyp enfgﬁ acﬁ”d“é&@sa? £ ow o] uor es ent . o o
b.p., 185-188 C./0.0 3‘% ““lgcwgf: °’§F§$ g] i@
C, 74,98, H @ 29. akg) U.H&jthea tﬁh %lﬂxylhaeﬁy 8.4 31 he K

|l owing [err]-al kyl atecdzmmﬂ

f: xgopﬁfr@l)mﬁp&maraad, hy., 1B8—+eihQipKrh= Exanpl e
58, fromthe cor respondl ng phenox henyl acetl C aC| d (or substituted
phenoxyphenyl acetic fgalysis, Calg. fiog e O;th ’ A ng al kyl hal i de.

10 2-(2-Met hyl - 4- phenox!@h?ﬂe}ﬂ Y. E CacidC résf pIIoS he

: 15
lcu )vn I\OMﬁeﬂﬁ)a&gfé[ﬁﬁr lnd n- .
pK' a=7.3. Anal ys$i s, @abpe.iodiderm.b.er3d7se CCpK’34793 15

i 74, 88:; H, 6.31.

z
1
|
]
3

i 2- (4- Phenoxyphenyl )vél“@?sfsccaé‘cf‘tﬂ k! Zc(gghen ;ﬁgenyl )acetl c acid and-n- o
115 propyl iodide, mp., 73-75°C% =773 45 '
C, 75.73;

lysis, Calc. for [err]:

H,-6.71. FOW-Dlngthylzﬁp&ﬁ)oxyphedﬂ)prﬁpx&& acid, m.p., 100—101° C. - - o
320 2-(2, 3-Di net hyl - 4- phenoxyphenﬁl gpl‘opl onic acid, mp., 100-101 C - '-__
Anal ysis, Calc,,for [AearIYS]SsCal@for C4.98; 29 H, 6.29. LW g
120 20~ Found: Famiyg. C 74885 g Jh 631 :

25 2-(2-F 4- ph i C Anal
o o g iy 21 € A

ound 8.94; - H, 5.28. -

430 2- (3- Met hoxy- 4- phéndmpﬁémi#r)@xrfépﬁ(bm €, aBPH, l:H,pS 242-250[ err]/0.08 mm

25 Analysis, Calc. for [err]: *"eundygG$8.94; 554 %
25 Found: C, 69.92; »fmBnok34phe ¥ibiid c£d4r, hﬁQO&y@f@ ekghel | ¢

acid, mp., 146- 149[err] pK olyS n@ﬁ%ﬁ?‘)ﬁshm ,a B for [err C, 77.39;

H 7.14; 0, 1% 47. Analysxs, Cale. for Can;O' CA’ZO SF?oundR, 5922 77.52; H, 6.96; 02 a5
15.55. 30 Found: G, 69.92; EXMLIE 65 . o
BO The fol | owi ng conmpous! d(% @Jg}&) . 1 ryesp n hepyl t hi o-

= h = 6.9:
acet ophenone following th %ﬁ&e.os t%’@%‘ﬁ alt}?f { npl eQ%gé’&(’Q 59
2- (2- Met hyl - 4- phenyl thm@plﬂe(mcl )oaoamzos acCdr7.39; H, 714 0, 15.47. . 4

2 (3, 5-Di net hyI 4- phenyl t hi opheny|Pounset iG 726%:d c 6.96;  0,155%.

i (3 Met hoxy- 4 thenyl t hi ophenyl )acetic amﬂmx’m 65 35 30

_g The following compounds are prepared from the corresponding phenyltlno—

! ’ acetophenone following the procedure set forth in Example 49, &
i .

§ . 2-(2-Methyl-4-phenylthiophenylacetic acid

H : ) 2-(3,5-Dimethyl-4-phenylthiophenylacetic acid . : o

: - .35 2-(3-Meihoxy-4-phenylthiophenyl)acetic acid B o 35

; s 2-(3-Ethyl-4-phenylthiophenyl)acetic acid '

% 2-(2-Phenoxy-4-phenylthiophenyl)acetic acid 5
P 2-(2-Methoxy-4-phenylthiophenylacetic acid '

! 2-(2-Chloro-4-phenylthiophenylacetic acid

' 40 - 2-(2-Fluoro-4-phenylthiophenyl)acetic acid 40

EXAMPLE 66 '
2-(3-Hydroxy-4-phenylthiophenylacetic acid is prepared according to the method _
of Example 57 from 2-(3-methoxy-4-phenylthiophenyl)acetic acid. ;
_ L ExXAMPLE 67
45 '

The followmg a—alkyl compounds are prepared by the method of Example 58, 45



Et hyl - 4- phenyl t hi ophenyl ) acetic acid

Met hoxy- 4- phenyl t hi-ephenyt)acetTc T
Chl or.o- 4- phenyl t hi ophenyl ) acetic acid 40
2- Fl uor'o- 4- phenyl t hi ophenyl ) acetic acid
EXKNP E 66 2-(3-Hydroxy-4- phenyltg gﬂgﬁ?yl)acetlc acid is prepar;p

—&e@er_. 28 20 the nethad of Exanple 5

2-(3-
2- (2- Phenoxy- 4- phenyl t hi ophenyl )acet ic acid
2-(2-
2-(2-
2 (

lw;g; gl met hoxy 4- phemﬂ-M&hﬂﬂkm&ylthxma{yl)ﬁonicm : . 55 _
‘E%J:WLE 67 45 2-(3-Mediyid-pholyldgenbenylprepionjcagiiky| - conpounds are .prepared by

1thio ylbu aCl
€ het hod of Exanﬁglg?}xethyl- ~-phenylt %:phenyz)propxomc ac1d27

1, 264, 340 noro-4-phenylthiophenyl d 5
2" (2- Vbt hy > 4- phenyl b mre P R st adl | -
2- (3% Met hyl - 4- pheng/-bvmhwhé(ﬁywh)athmﬂaM)&nemmd acid as'a !
2- (4-Phenyl t hi ophe I )but ric acid maceuncal compositions
amgle @Q 3-Di net hyl Hﬁgﬁl ﬂﬁ?ﬁﬁlﬁﬁbg go(ﬁfe(iogpounds of this invention
WYMQ Fl uor g5 EQaDBer @ﬂh(ﬂent The compounds of this inven- 10
k 2 'u’od\bdhibn)byehlbrqi emﬁ:éMrﬂphﬁrhy laddo¢ao [bi: deringlatad inddosage forms
a'27"Cycl ohexyl 2- fo- tehiil’ meeé flpinigtedtign. T Q[]uﬁ resent |nven ion -
includes mithin_jt °1’§ 2D H’fﬁrl’régfcﬁ os;mef,‘ ‘E)vtefécps;g 1 Sk as an
active i nigedi el il egéesm s sebD k&&s i icaen Vg tonan 10 15

apdh nassoc aE| on \nt blsoacqa’fpasegr&eeutnbzaal pe@tice) edditiofial d;uﬁsuﬁdai oth&heéhast dagpounds  of
t-his i nvién- 10 dilyenrm e@ehuﬂymnnb@mts ouch|as amhep‘an eearae. dh tecdaje\of tcspselﬁd can be

f or nul at esd in d&‘é&%ﬂ lﬁ'ﬁ! l@m Iy AR (CemREise byfispngateenty Tablerpatdy
dditionally be ith"ente: 1c oatm
adni ni st riagg on (Aol ey e/ qﬁmal Rhirbrion 440 Pmetdt@my 2 twﬂee 2
capsul es,i tabl eEﬁulsthls, Joﬁltloxﬁ,oéﬁﬁiﬁﬂisﬁns, 3ytapsy aﬂnuixee contaihirgUiadtt didlehsl coiRsage
“fornms, the act i wenlg duthel ait, suchchsriwatet Besideshinat diluerass suclo rranppsitend caglplbauent such

as sucrose, | acfnsige E"a%‘f’ “%E ‘@%@ e GEulFifyingsand PIPEAiRe L89S e¥hpri se, as

eni
' S nor m§¢ Qﬂ’ act Fv&egtg : eriuﬁ: ﬁleegﬁonow? %arehtbla{] a&nﬂﬁgrl'anglp include
diluents,; e teril® hduedt bﬂﬂm&ﬁ&b@ﬁs&olﬁﬁtﬁ s@PentiBd '@ Sind o] Bamdle€of dol- t he case
of. capsuljes, taladpectus sotens op ivéhicks aterpeopdhs:agmlf palyvehylameyghabls oegetem%;nlsse
buf f ering agent §ch tive pib ;E‘P blg g@&r@t&’ad‘i":ﬁlaﬁﬁb}im atpé“ Mt h

y 0 contam uva
enteric CO?J ' ngénacn may bc sti fo %ﬁ% Jvﬁfﬁ?;?: b en = ?i§t r atsbon
i ncl ude phar rracauar,l e,a cHrpetad D é |+fd amgmsuaﬁ? | ietBating UpPENSI ONS,
syrups; and eli xom;@sntnmtoabylhcagng fmercdsmp;bsxhamermey Msonﬁmiayufmd mrthd he art,

such as Water. |°c§é ‘ierfel comppserem §h1C15$Pe Rsd in Stovile wetsn oalsemes | ncl ude
adj uvarf®s, ssuch® c@‘g‘ﬂﬁg‘ R mpadalelst ofgogms §l&e i NGB0gNt S, sgnd
20 i - Sweehk&iod do Qéﬁ@é’ kdbGtancel NElcipt 5 supposnory

6.9Pr epar att ons aceatdi n to this inventi on for parent eraI adm ni stration
‘include 25 st eri| %h aﬁﬂven@mﬂd sc&yg%mqnonfsthl%n@p stlrbler@sgtgy or
‘enmul si ons. 4FxX %’E‘% | en
.glycol , Bof%e eth E&leth e&e&, gﬁft@e%tioaé?eodflaﬁfmi%ﬁtﬁ °sage St e i 40

i nj ect gpt e Orgaﬂieﬁrcﬁﬁxtxﬁ.rserﬁﬂdmb desagecitvaly lof Bdredh ®.2 tsuchmgd%&gﬂodfyﬁfefgﬁt may al so
/itient ai n adj uvan;‘%lw{f@ﬁma&fcf#léfs@#@hﬁgw objein teffestjve rdntuﬁsﬂwwm@p&mnd@ sper si ng
30 RoaNt s E |I d or, ex f||trat10nthr ugh
a bacterja-ret awmbma% ﬂfé‘grg o mﬁc%ug%atl nahaa me a|12| n ag%snts I'nto
- the corrp:)S| tions, by irradiating. themmmm%st I ons, or by he.atl ng the
conpossst | ons. TheyT%’&ﬁ weighing 1360 man@fiéretiw@d fallowingh eonfpositiTnodre ptepared:e sol i d

conposi tj ons which, gan. ol ved erile 25
ot her.stersd e inj egﬁ}@‘?‘%%"&??l’f°"’°“‘° 2P Ch'Ilm Paf eﬁﬁse (Veﬁg
Conposi ta ons for rebdidl sis@dm ni stration are supp05| tories Wamaé may con? ain

in 35paddition tomighesiumctgasate subst ance, excipients such a0 egcoa butter or
a suppos tory EXAMPLE 69

‘thod Tablets weighing 200 mg. and having the following compositions are prepared: _
55 2—(3-phenoxyphmyl)aceuc acid - 50 mg. | 55
: starch o _ - . 120 mg.
PR colloidal silica . ' : 27 mg.
45 ¢ maenes . £
) . gnesium stearate : , 3 mg. |
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s enn

7 6.0. wax. The dosage of--active -i-ngred-ent—id—the o
conpositions of this invention nmay be varied; however, it is necessary that
-the amount of the active ingredient shall be such 40 that a suitable
:dosage formis obtained. The sel ected dosage depends upon the .40
sdesited therapeutic effect, on the route of adm nistration, and on the
‘duration of 30 _28 the treatment. Gen&2%#%9  dosage |evels of betweeR®

0.2 to 50 ng./kg. of body weight daily are mguRimntered to manmmals to
obtain effective relief "Didbleks el ghinE680 B anddlfiving tha flfowiy @knposition are prepared: The

f olL.owi,ng exanples further illustrate the pharmaceutjcal conpositions

45 whi ch are a feature 0?'( SniPighlerprd-phenpypbenpljeetippgd, gostiugasale fgg mg.

Tabl etts ‘wei ghi ngs 500 ny. co &!Q i-ng the follow ng conpositions arjgmg P
prepared: i _ mpn@aﬁgeyphenyl ) propi oni ¢ aci d, sodi unposmg.t , :
di hydrate 250 nmg. 50 star ch Exampis 71

190 ng. . ' 50 col ;%ie(tjsa\%lrexgﬁ mg and having the following compositions are prepared;

50 ng. negnesi um st ear at 10 nyg.
EXAVPLE 69 Tabl ets wei ghi-aoviaRi-4{fenoipReniiipédpitaictabig f ol | owi ng CON¥0Sth.i ONS

are prepared: 530 starch- g 3- phenoxyphenyl ) acetic acid 120 mg. 1
50 ng. - 55 st arHpidal silica 27 mg.

120 ny.. 45 magnesyM KRR sili ca 3 mg.

27 ng.. magnesi um st ear atEablets analogous to those described in Examples 68 to 71 can be prepared 3y 0.

28 replacing the above active ling2Gilkp849 the same weight of any other compound

28 EXAMPLE 70 Ta¥l et scomire 1971 thsec@peig , thigy frefeneieny iSueh ®bless ¢ap]be suiFrirgcoateshprsisar i on I
are prepared: 2-(3,5- dEgtaly ePmpriss byl PTETryl )acetic acid, sodiumsalt 250
ng. starch WHAT WE CLAIM IS: — 190 ng. 5
colloidal silica 1. A compound having the formula - 50 ngy. magnesi um
stearate - » 10 ng. EXAMPLE 71 Tablets

2- (3- Met hyl - 4- phenoxyphenyl ) propi oni ¢ aci d B (), ~2 50 ng. 10

starch 120 ng.. col | oi dal
silica Q/ 27 ny. nmagnesFomuktkar at e
3 ng. Tabl ets anal ogous to those de bed in Exanples 68 to 71 can be

prepared by replici ngaddhte pHagyReua&lty YRepddl! BRI AMtish fMs bItGe 5B MBS Blerebtf P 2
any ot her conpound 15wherein:comi ng Wthin the scope of this invention. Such

tabl ets can be enteri c c%apwsem@ﬂ@&n addl ti onaII conpr |se bufferl n

agents. WHAT WE CLAI M | S¥x isphydge rg" 1 01 Bt %ﬁ % ba |
20 and the pjar rragﬁgﬂ:fsu ‘V‘f’y accepf]aqﬂfe Yerd addrt ﬂon sa th’fl Basi ¢ 25 :
menbers thereof; VI el Gydiogens G,-S-Op %M EL0,-OC; Blkehyl,uUT— alignlyl,ios dPdr oghn, :
hydroxy, am no, nitroakykal o, methyl, ethyl, [err] al koxy,

and, when the mmety
Oas

30 is in the para position, _ 30
’ nis0; ' ’
Y. is hydrogen, hydroxy, halo {chloro, fluoro, bromo, iodo), Cl—C alkyl, or
CI—C;, alkoxy; and both of Y, and Y, cannot be hydrogen when R, is hydrogen
or methyl; _
35 Z is either; 35
(a) —COOR,, R, bemg hydrogen, C,—C,; alkyl, di{C,~—C, alkyDamino(C,—C,)- _
alkyl, or an alkali metal, alkaline earth mctal aluminum, ammomum, or substituted
ammonium cation; R . .
3
') —-—CO\T'<R

wei ghing 200 ng. and having the fol |l ow ng c@?ﬂ ons are prepared:
\

40 wherein each R, is the same or different hydrogen, nydroxy, Cl--C alkyl, cyclopropyl- 40
methyl, or =—~CH,~—~COOR,;
(¢) —CH.,~—OR,, R, being hydrogen, C,—C, alkyl, acetyl, proplonyl carbamyl,
N-methylcarbamyl, \TN-dxmethylcarbamyl or C;,—-C alkoxyalkyl; or

Sy
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*35 (a) [err] bei
~ior an alkali retal, alkaline earth rret aI M@u@n ammoni um or ;.
substituted amoni um cat Tabiefs vfeizhing 5q0bdg. axﬁ(nhbdngteaffb]lowﬁ& compositigheareprpacdch - o

- th di f h d | kyl, | of |-
T R b B L e Rl A

met hanesul fonyl , met hanesul fonam do, trifluoronethyl, acetam do, nethylthio
or 25 phenoxy;

25 [err] is hydr %g_e%q’j_e,rr_]__a.l_k_)d—r—ke-r-ﬁ—‘aﬂ—kenyl, ferrt—at kynyt-or-[err]- -
cycl o- al kyl; and, en the noiety [err] 30 is in the para position,

30 nis G [err] is hydrogen, hydroxy, halo (chloro, fluoro, brono, iodo),
[err] alkyl, or [err] alkoxy; and both of [err] and [err] cannot be

hydrdgen vvhen [err] is -hydrogen or rret hyI Zis either; . |
L %GF‘ ' rel alkyl, 2

propi onyl , carbagyl, N ngj iggcrabarryl NN- di met hyl car banyl, or [&f k. o
al koxyal kyI or .28 magnesium stearate 1, 264 3400 mg. ' :
28 EXAMPLE 70 Tablets wei ghi ng 500 ngy. and_havi n‘ght he foI | owi ng conposition

are prepared: 2- (3 5-Di chlprQ i gdaqnergnr&eﬁg‘rpé Sodi um saJt 250 -

) owmg compo?;mom

fg. starch 158

col loidal silica - ) 2-(3-Methy!—4~phenoxyphenyl)prop10mc acid : 50 nyso mggnesr um
Stearate 10 starch 10 ng. EXAI\/PLEIZUlmEabI ets ¥ 5
wei ghi ng: 200 ng. and ha\ﬁ°t¥d“i pilicas ol| owi ng conposi tions ‘are pr epaf eH‘g

2- (3- Methyl - 4- phenoxypheTh FBFopTohi ¢ aci d 50 ng. 16%

: St arch. Tablets analogous to those described in Examples 63 t 20 cB)be ﬁr@ﬂa}eﬁlbglm X
isilica ' replacing the above active ingredients by theZsimngJezghragrmswdm shpaungdt € 10
3 ng. Tablets anAl ogoiif‘“lgd’" g\értrube&nrm Buch ighlesscag e ugsriy goaged gudhean Ik
| prepar ed by repl aci ng “2‘358’%’“ Y88 16t edi ents by the same weight of
any ot her conpound WHAT WE &0Af®1S:— coming within the scope of this

i.nvention. Such tabl ets &acolngouadbaping che bomatied - and can additionally conpri se

buffering-.agents. WHAT VE CLAIMIS:- 1. A corrppund having the fornula 15

[err] - o£ul ;-1 20 and t he 15
iphar maceutical | y accept abl e aci d addi t | on sa@

‘thereof; 20 20 wherein: X is OXygep= r 5 “ lerr]. |s hydrogen hydr oxy,.
‘amno, -nitro, halo, nethyl, ethyl, al koxy, Formula I

ol — pg,basi ¢ menbers

20 and the pharmaceutically acceptable acid addition salts of the basic members thereof; 20 20
wherein:
X is oxygen or sulfur;
Y, is hydrogen, hydroxy, amino, nitro, halo, methyl ethyl, C,—-Cs alkoxy,
methanesulfonyl, methanesulfonamido, trifluoromethyl, acetamido, methylthio or -
25 phenoxy; 25 25
: R, is hydrogen, C,—GC; alkyl, C,—C; alkenyl, Ca—C alkynyl, or C;—C, cyclo-

. ' 3
o

30 is in the para position, =, . ' ' 30
’ nis0; S
Y, is hydrogen, hydroxy, halo {chloro, fluoro, bromo, iodo), Cl—-C alkyl, or
C,—C; alkoxy; and both of Y, and Y, cannot be hydrogen when R, is hydrogen
or methyl;
35 . Ziseither; 35
“(a) —COOR,, R, bemg hydrogen, C,—C; alkyl, di(C,—C; atkyDamino(C,~C,)-
alkyl or an alkali metal, alkaline earth metal, aluminum, ammomum, or substituted
ammonium cation; . :

() (:0N<Ra
R,

alkyl;
and, when the monety

40 whercm each Ra is the same or different hydrogen, hydroxy, CL—-C alkyl, cyclopropyl- 40
. methyl, or =~-CH~CQOOR;;
() —CH,—OR,, R, being hydrogen, C,—C; alkyl, acetyl, propionyl, carbamyl,
N-methylcarbamyl, NN-dlmcthylcarbamyl or C;—C, alkoxyalkyl; or

[
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met hanesul fonyl , met hanesul fonam do, trifluoronethyl, acetam do, nethylthio
or 25 phenoxy

=~ oY = L 11
T

ol
T 1

L lgl] 1 [ | 1
Al Ny T, LCeT '] AIrRTITy T, |_ CT 1] arnyitryr, Ul

o aaa [ PN 1
—J Lbl J I.\J Ily Uub Lb J
(”?r] cycl o-: al kyl; and, when the noiety 30 30 is in the para position,

30nis O -
35 Jers is hydrogen, hydroxy, halo (chloro, fluoro, bronp, i odo), [err]
aIkyF or;&errbg al koxy; and both of [enpbksmod [err] cannot be hydroger®
’ Z s either;

aqs 4a) [err] bei ng hydrogen, [err]®@ilkyl, di([err] alkyl)anino([err])-

aﬂ an al kali nmetal, al kaline earthk al, alum num amonium or
suh@trfuted annonrunrcatron [err] (b) -Cﬁnk [err] 40 wherei n each
?h is the sane or different hydr ogen, Hypﬁoxy, [err] al kyl, cyclopropyl -

ﬁethyl br [err]; (c) [err]being hydrogeh, [err] alkyl, acety!,

pr%%ronyl carbanyhﬂﬂkhﬂ@hbu@carbanyl NN-drnethyIcarbanyI Jerr]
alkoxyalkyl or 29 1 264 340
28refld) [err] [err] and, when the noi etx_ is in the meta position, n

s an integer fromO to 3; [err] is as of i ned .above, but is hydrogen when
E r] is hydroxy; Y2 S hydrogen hydr oxy, hal o, nethyl, or ethyl, but is
Nyl ogen wied [ erisjn them err] al koxy; 10 - [err] is
P mig3- phenyIL%&pheny]§ f “’“3%? i bfibetrQete®, if Atigal S enunerated above;
10 anddZ lmlay ?ll)sohbgn B Hyd r%&eg h igj‘?;;ri‘”gyﬂ olNethy, rmt\rrémfdsedgéhI aaahy| Iﬁrr] hlls

ual I'y y rogen piylor G xogyyCl opr op or cycl opropyl net

grandng aceii y¥° pro |lbn‘§/ -G-pby enYBaqﬂ%ﬁwdd‘q‘lP %F ragistin glumesated fo
15 15 mﬁm und of claim1l wherein Zis [err] [err] 3. The -
conmpound of clarnrl ereinnis 1-g and Zis -N< [err] 4.
2-(3- Phenoxyphenyl)p@bpMand—am+dNor,aMmﬁaamaReuhMRRMMy acceptabl e cationic
sal't thereaof. 20 enyI cetrc acrd or a

phar maceut | C?SI 'y acc%%afymog %‘%@#yéﬂ%c amy - l-m Yltcafbar;)l;l | 15

. The compound of claim 1 wherein Z is COO 2-
R,

3. The compound of claim 1 wherein n is 1—3 and Z is —N<< 0

R,
4. 2-(3-Phenoxyphenyl)propionic acid or a pharmaceutically acceptable cationic -
salt thereof.
e 5f 2-(3-Phenoxyphenyljacetic acid or a- pharmaceutically acceptable cationic salt
€0,
alkox 6. 2-(3-Phenoxyphenyl)propylamine or a pharmaceutically acceptable acid addi-
thio Y5 tion salt thereof.
or P 7. N-Methyl-2-(3-phenoxyphenyl)propylamine or a pharmaceutically acceptable
vl . 25 acid addition salt thereof. 25
s Cyclo- 8. 2-(3-Chloro-4-phenoxyphenyl)propionic acid, 2-(2-chloro—4-phenoxypheny1)—
: : propionic acid, or a pharmaceutically acceptable cationic salt thereof.
9. 2-(3-Methyl-4-phenoxyphenyDacetic acid or a pharmaceutically acceptable
{ ~ cationic salt thereof. 39
: 30 10: 2-(3-Methoxy-4-phenoxyphenyl)actic acid or a pharmaceutically acceptable '
£ cationic salt thereof.
11. 2-(3,5-Dichloro-4-phenoxyphenyDacetic acid or a pharmaceutically acceptable
. cationic salt thereof.
'303 12. 2- (3 5-Dimethyl-4-phenoxyphenyl)acetic acid or a pharmaceutically accep- 35
ks, o P35 table cationic salt thereof.
di’-o T . 13. A therapeutic composmon comprising as active ingredient a compound of
gen 5 any of claims 1 to 12 and a pharmaceutically acceptable exc1p1ent
‘ 14. A compound of the formula

- 4)‘ ) ' Vz

tituted ‘@'?’ . Formula I
U— (CHy)p ~
Q/x/\ | e

40 wherein X, Y,, Y,, Z, R, and n are as defined in claim 1 substantally as herembefore 40
described thh particular reference to examples 1 to 67.
15. A therapeutic composition according to claim ‘13 substantially as hetem-
before described with particular reference to examples 68 to 71. :
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6. 2-(3-Phenoxyphenyl)propyl am ne or a pharmaceutically acceptable acid
addi - tion salt thereof. 7. N Methyl-2-(3-phenoxyphenyl) propylam ne or a
phar maceuti cal | y.-acceptable-—25——=acrd—aodrtion salt thereof.25 8. :
2- (3- Chl or o- 4- phenoxyphenyl ) propi onic acid, 2-(2-chl oro-4-phenoxyphenyl) -
propionic acid, or a pharmaceutically acceptable cationic salt thereof. 9.
) ?-(3 &t hyl - 4- phenoxyphenyl Yacetic aci'd or a pharmaceutically acceptable

- catjonic salt tser eof 30 10 2- (31pet3aoxy- 4- phenoxyphenyl )actl C 30
acid or a phar ; A I

-2-(3,5-Di chl oro- 4- phenoxyphenyl )q é‘ éf{onérdm’ ﬁ?"r{ae?utl cal I y

acceptable cationic salt thereof. Chartered Patent Agents, @
2- (3, - Di et hyl - 4- phenoxypheny| )acetl Agdnbsifet tMA@h@h@.r maceutical |y accep- Rl
35 35 table cationic salt thereof. 13. A therapeutic conposition 0l
conprising as active ed| ent a—'eerﬁja%rﬁd—e-f-—a-ﬁ-y—e-f——e-{—aﬂrs 1 to 12 and a wif
pharmaceuti cal |y acceff: gxﬁ P@g&f’m" y /N e ‘T’riﬁﬁmﬁrﬁfldﬁ"@‘é‘f"bfp@fﬁ [ err] ¢
Formula | 40 . Wherein X [err], Z, wt[uﬁrcd&v]eeﬁﬁdeﬂataaié& as defined inclaimi1 &
substantially as hereinbefore 40 described with particular reference to =
exanples 1 to 67. 15. A therapeutic conposition.according to claim 13
substantially as herei n- before described with particular reference to
exanples 68 to 71. 1,264, 340 -
30 BOULT, WADE & TENNANT 111 rden, London, E.C. 1.
Chartered Patent Agents, M@"mhﬂmum .. Agents for the
Applicants. Printed for Her ry Office by the Courier
Press, Leam ngton Spa,. 1972. Published by the Patent O fjce, 25 Sout hanpton
Bui | d| ngs, London, WC2A 1AY, from- which copies may be obt ai ned whi[[[ch
CV\:hVWWWWWWWWWWWWVI ch copi esvwwvopl es may be obtai ned '
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