EP 0 177 080 Bl Descri ption This invention relates to a process for
preparing certain 4- hydr oxycounarin derivatives. US Patent No. 3,957,824
(and the corresponding UK Patent Specification No 1,458, 670) discloses a
class of 4-hydroxycounarin der FRaPiVeE08@vBAg anti-coagul ant properties, [ /
whi ch apgschmihul as rodenticides. or’ in human nedicine, of general forrru a ¥
[err]\,{.’LO 15 20 wherein [err] and [err] are the same or drfferent and are
hydr ogen on'Shweo rfela‘PbWBap esffersama ns:?ﬁnaﬂrwdrervcwm [Jerivaiyes.g

al kox B8 BI°AH7 " {45 oA ¥ rou
I k Ys ,FESQLT >hy 1 égo ann errv |ves eg@o l:?I t:oé‘l E?:% r@ignée{s%d h aré-use |deg

havi ng of general formula -
[err] where mrs 2, and Ris the sane or different and is a hal ogen

atom a straight or branched chai n alkwg or al koxy group, preferably
contarnrng at least 2, nore preferably |from5 to 12 carbon atons, a
cycloafkyl 30 preferably cycl ohex up, an aral kyl, preferably

a-aral kyl group, a phenyl or a p oup, a halogeno, preferably para
hal ogeno, substituted derivaiihyveA The hal ogen atom or atons @ke
preferably chlorine or bro 1 Re2is preferably in the para

posi tfdn and when mis 2 onlg thARR o\: Js is preferably in the para
position. Preferably R3 contaf ns at Peag 1 but not rmore than 3 and
optimally not nore than 2 hal ogen atomil 35 The above conpounds of
formul a | are pre ared b condensi ng hydroxy coumarin (I1) with conpounds

of gefe{gere rl’fﬂ Thidiresent %@’ﬁf’y‘ﬁ?gef’ 9 Bileasp giemscrreferabl ghloringch as
acetic g;;,rndr P{rlerf)'r eé’@ﬁ’é’ S fefered qh"'a‘%’%&?ﬁéafgg’é?r?mﬁ?g]a%ww"ﬁﬁﬁr IPgtheci g
or\ by condensi ng 4- hydroxy coumari n (I'1) with a conpound of general formula
IV with or without the use of a goryent. 40

[err]2®5 J[err] and [err] have ani ngs given previously and Hal is

hal ogen, preferabl y chl orine or brem e(R) EP 0177 080 Bl Corrpounds of
structureel \,4,,”3 pr.epar ed frrom co r neraa structurhe |

treat ITEa 5(& ggmda§ 3 ggfmr%{eso Iea? gre egqb ylaf bﬁgﬁqg}egg lgbyjl oride
or t heony ﬁﬂ’ (;f y wp,

chl or of malagéhb ROR ;iaei r. @I’du tut&&h@enbﬁmesﬁeréoenperhatoyéreate ¢ls big such
a - pr epamefaranty dhoripgrorbmmdmnWaere ovis bR nss:mférahmmlwn@somonfand Wlm:nrmurls aenelo:tthan d

1117 i n &cHPYPE ixpP :%} %fg}'a Wi\é'ﬁ“ r?éef%’?atr'\(/ﬁn'P"faﬁ‘srﬂ‘ #ag tbut prERA SN iScndof

8gt| lly ms.
compound®” Mo S eIt abuice dPRALL ' 5, LotBiieb] Yoflohfl el Ry 180nMD i rr

(for thessercabt £dehyydrafgragén lsechraa egrm rié ecd Stydbadetsigd AhydiroxCcoumariP@n lwith a 1
(1976) INempound of general formula [V with or without the use of a solvent.
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65 R', R?and R?® have the meanings given previously ar'1d Hal is halogen, preferably chlorine or bromine.
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11,. pages 1190 to 1195). Two specific conpounds of formula |I above are th
V\/nerel n [err] and [err] "are-both hydrogen and R3 is a 4- 10 phenyl phenyl
group (difenacoun) and that wherein [err] and ggrr] are both hydrogen and
R3:is a 4-(4- bronophenyl)phenyl gEBuP {%¢ 680f Bdoun) . GB-A-2 126 578, an
the CorrESpondb oﬁﬁds’%’f&ﬁm@?egvmw&%lré?ﬁl%ﬁfranfc ;;omﬁ&soq: e@lgélsg'tctérelll by treatment wi

hydr oXy-€ OUMBEdgBntsifich ysapthbabﬂsrumwon@ueamg&@agu BlideldF PRAYIchiBfde idaM ikdriGoivar byt
as rodenti ciadle®thylefe thiveide, chibote St calgdni tearrschiorte. t hese corrpounds have t he

formula 15 [er e l@@esQ@mppqqt%?rcnﬂovzdr 'eserwsra@pnhai p¢ensatiope @Fm@bhyqi
onort e & il b S el L TP T e, &
groupi ng whi Lk s furan et 4761 ¥ Polkin 1, (1976) No.

i ndirectly t10, dab& 1t1a1t6ah95n r| ng and having in t e para position (wth
respect to suchwadpkdidvamnedndest feinels sbore ark thirdvrawin®y asd RIrredpthgrdragenahdR’ds a 4-
rot ati ona® \PbF’!X!Pée'yhB%air‘i‘io acpym denssthetovhessie Beand ﬁa?fecPPfhahVﬂFf@ﬁWIa“‘bFotfpa 4
whi ch f or ms Y SHRPFROPIEEY GoLR A T ggt?%sa% o388 GRL o o0 B DL € Bl URAHIS
OF (2) @ OF GbRdomriR CleRatbisd HavingDartiBiokiiad DorBbtkicks & bd icu ﬁy 8 rod cides. I ther
groupi ng Whivedadesd aginitise 3hede Rivaioyhdmave taelfottia at t ached directly to the
tetralin sing and having in the para position (wWwth_respect to such
attachnent) a substituted furanyl or thiophenyl \d'gal attached thereto
directly or through oxygen and/or nethyl ene, suranyl or thi ophenyl
radi cal having an el ectron- withdra ng atom ongroup as a substituent i(wa:
positionzormng with the furanyl ol Ji cal a pol arisable
structure, said atom or group ' ol ume whi ch

subst anti al | y does not exceed of a phenyl\%roup. In the above
formula V, [err] is preferably bcifically defined as a group

sel ect ed 2T gmbh Zreprese(ﬂ@)a halogen atom, preferably a chlorine atom, and nig 0, 167 dnl R‘M@&E&néelther
represents a)Rargng walch Bmirisé LhasyleneMdichieltadne® HirdcBY brlindirdliR REthE Btrélin rirg and
[err] al kyl hevimip,thepara sosﬁ);on](wmr re8pegntd s¥ch gtaghrhdntlGani efegtray-withdlagdingnaora too gyoup
provi ded t hahosgy tgtiopal wol ag%séq;rtlaum dogsqnol exgepd thgt oQa pl‘(eb | group and which forms together
[err] 60 ghdf8s "'P?"V'ﬁ'PF Bolgrisabie pyshiEe: AHBLAIOYPI™S Fetebf O and D is an

oxygen at om or a group ]\ [err],[err],[err], ;e GH=CH, or a
sul phur anal ogue 65 theneof¥ wherein mis in ~Yalal= /toN6 and pisin
the range 1 to 6, provide hat when D is an ox

35 -
- —O——0

40 or (3) a grouping which comprises a phenylene radical attached directly to the tetralin ring and having in
the para position (with respect to such attachment) a substituted furanyl or thiophenyl radical attached
thereto directly or through oxygen and/or methylene, said furanyl or thiophenyl radical having an electron-

, withdrawing atom or group as a substituent in a position forming with the furanyl or thiophenyl radical a
N polarisable structure, said atom or group having a rotational volume which substantially does not exceed
45 that of a phenyi group.
in the above formula V, R* is preferably more specifically defined as a group selected from

Y '
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where X represents a halogen atom or a group CN, NO,, SO,R®, CF;, OCF;, COOR® or COR®, where R® is a
C,—g alkyl group, n’ is 0, 1 or 2 and Y is a fluorine or chlorine atom, provided that when X is halogen, n' is 1
§5 Or2;

Y
O —CF
60 (b) a'

where X, n’ and Y are as defined above, n"" is 0 or 1 and D is an oxygen atom or a group —O—(CH,),—,
—~—{CH;)y—0—, —O0—(CH;! ,—0—, —(CHz),,,-—O—-(CHz),,, {CHz}—m, oOr —CH=CH—, or a sulphur analogue
65 thereof, wherein m is in tk : range 1 to 6 and p is in the range 1 to 6, provided that when D is an oxygen




EP 0177 080 B1 atomand X is halogen, n',is 1 or 2, and when Dis -CH=CH,
X may additi'onally be a hydrbgen, ato (C) ' [err]
where X, n' and Y are as ‘defined above; (d) a group selected from/[err] (e
a group selected from20 [erf] WhEPeO4ZNn080 Biare as defined above, Aia
oxygen or s nd . i n.,Qxygen.at a 25 - CH2- group. The [/
conmpourds O#Ar?g%nﬁ?g’g@%b%\}g cgrzza"%r“g’%’épgsﬂ—ge—%’%@%yeasdé' f’?a('a%f’?flg‘é‘ﬁ%ﬁeﬂﬁfﬁ’ s
to those described for conpounds of for 2 ffove (e.g. in US Patent
3,957, 824 and“hadbol t et al J. C— 8,4 . %(1976) No. 11, pages 119
to 1195). It has now surprisingly beeh f\a possi bl e that conpounds of t
above- f'orn@é‘&éx}"'amél”vfemi efined 30over epared i n enhanced yield and at

t enper at ur &4 2GEUBRPtFISE ™ her et of ore enpl oyed. According to the present

i nvention there is provided a@ess fQ L.ng a 4-hydroxy coumnarin

] )

derivatiVe of fornmula .- 35 JLrr N4AQ_ 46 ) 2i ylerr] and [err] are

i ndependently selected fromth oup CY i\ng_ pf hydrogen, hal ogen,

al kyl of up to 6 carbon atons and al koxy of up to 6 carbon atons, and [err]
represents-a group selected oy [err] 50 y (8) where X represents a

hal ogen’%t om orand’ group [e @ ade) 4 kaxy, 4@rr] cycloal kyl, CN, -
[err], [err] or [err], whereN=efr] is [err kyl, n""i's O, 1 or 2 and Y is

a fluoring)algrdupls@édiddaron om [err] 60 where n' and Y are as defined above,
X is as-defined aboye is hydro n" is 0 or_1 and Dis an oxygen atom

or a gréfup [err], [« bermp, [eryd, [erry, ,of ( )o'r | phur anal ogue
thereof, wherein m n the®ran to 6 an PRl 1to 6; 65
[eSr’] 4 - : A A .

where X and n'' are as defined above, A ia an oxygen or sulphur atom and D’ is an oxygen atom or a
25 ~CHy— group. ) :

: The compounds of formula V above are prepared by processes directly analogous to those described
for compounds of formula | above (e.g. in US Patent No. 3,967,824 and Shadbolt et a/ J. C. S. Perkin 1,
(1976) No. 11, pages 1190 to 1195). ' : : '

- It has now surprisingly been found possibie that compounds of the above formulae | and V may be
30 prepared in enhanced yield and at temperatures below those heretofore employed. -
" According .to the present invention there is provided a process for preparing a 4-hydroxy coumarin
derivative of formula ) )

35

(

" 45 wherein R"and R? are independently selected from the group consisting of hydrogen, halogen, aikyt of up
to 6 carbon atoms and alkoxy of up to 6 carbon atoms, and R? represents a group selected from

y
o (@) o .@_x

“where X represents a halogen atom or a group C,_,, alkyl, C_qzalkoxy, C,_s cycloalkyl, CN, NQ,, SO,R®,
CF;, OCF;, COORS or COR®, where R® is Cy- alkyl, n" is 0, 1 or 2 and Y is a fluorine or chlorine atom;

55 T
a

(D)_,, X
(b) C> n <:§

60 wheren’ and Y are as defined above, X is as defined above or is hydrogen, n’’ is 0 or 1 and D is an oxygen
atom or a group —0-—{(CH,)y—, ~(CH,)y—0—, —O—(CH,),—0—, —{(CHy)—0~—{CH,);—, —{CH}—p, or
—CH=CH—, or a sulphur analogue thereof, wherein m is in the range 1to 6 and p is in the range 1 to 6;
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EP. 0177080 Bl where X, n' and Y are as.defined in (a) above: (d) a group

selected fromf[err] 10 ° ’ . and ' _ [err] (e) a
group selected from 15 20 where X and n" are as defined in (b) above, Ais
an: oxygen or sul phur atom and D iEPaf t&%08@ Bdom or a - CH2- group, whi

Pr OCess  CONphS Sy GARYSAT: Mda WV Bxxcoumarin vith a conpound of for

25 30w (d) a group selected from [err] 35 or the corresponding
1, 2-di hydronapht hal ene, wherein [err] and [err] are as defined above
is a hydrqgxy group or a hal ogen in ence of an organic
and a catal yst characterised i hatN t h i Nselected fromf

acid, a mxture of formc acid a t |ea N=e¥r] aliphatic carxyli'
acid having a boiling tenperature at atnospheric pressure in the range

[err] to [werr] and a liquid chI Hnat ed al kan aving a boiling tenperature
intherange[err]anﬂo[err],' is#
in the range [err] to the refl ux=tenperature

ff\gct;eq,nat a 40 tenperature

the reaction mxture. L in
formula VI is preferably OH, Br or . Preferably in formula VI, [err] and_
[err] are bdalagropdseepted.frodhen X i s not hydrogen it preferably represents a
fl uorine, "thl ori ne or~bfomn ne ato a group NO2, CF3_qr OCF3, nore
preferably a chlori -@ hr @yi ne ON\ Ofy 8, O QF) CE4 ' R3
preferably has the fyeoul a [ePr] dit 1s ef/fer red txo be an
oxygen atom a group [err],[err],[e‘?r]- or -CH=CH* It is further preferred
that n' i % @¢hena'X and nDargas defindl in () shpve Ayig@rpxedeoor Biphar aggroenst D' (G-aCldRvgematdmr a s
a group [ er rSHe1 9reuR Whichgrocessomprisey pendppsiig dydrgRycpyRarin g8 Frcppeynd obformias ¢
péﬁicul ar interest when applied to the ?reparation of di fenacoum

(o)

brondi f acoum or R
3-[3-(4-(&trifluoromethyl benzyl oxy) phenyl )-1, 2, 3, 4-t et rahydr o- 1- napht hyl | -
4- hydr oxycoumarin. The organic solvent _&qy be formc acid or a m xture of

formc acid and at |east one [err] ali
boiling tenperature at atnospherig-¢
M xtures #0 of formc acid (boiling te ure perr]) and gl acial acetic
acid (boiling tenperature [err]) having. 1oiIin& tenperatures in this

range, particularly in volunme proportior® formc acid:acetic acid of about
3:1, are preferred. Wth such solvents the catalyst nmay conveniently be a

moneral agsi ds g d6hespndmy| 1IRMydFonhthaRRE videRl &, ROIHN® RRDSDPRARdCabBEd, dnd B a
acid salt, sukdxyasoup ot amtigenatdny di hg prasedtd 4 Aabrganicsolveiasd ftalyshigrbct@sed iethat C
65 chl ori dethesplent isistlegtaddeonpfornpetcits & mintyre pf fermiichsid apd atd¢ast ang Cgetliphatic carboxylic
~acid having a boiling temperature at atmospheric pressure in the range 60°C to 105°C and a liquid
chlorinated alkane having a boiling temperature in the range 60°C to 125°C, and reaction is effected at a
40 temperature in the range 60°C to the reflux temperature of the reaction mixture. '
L in formula VI is preferably OH, Br or Cl.
Preferably in formula VI, R' and R? are both hydrogen.
, When X is not hydrogen it preferably represents a fluorine, chlorine or bromine atom or a group CN,
s NOQ,, CF; or OCF;, more preferably a chlorine or bromine atom or a group CN or CF;.
45 R? preferably has the formula

OO

and it is preferred for D to be an oxygen atom, a group —0—CH;—, —CH,—CH,—, —CH,—CH,—CH,—or
~—CH=CH—, itis further preferred thatn’ is 0, n’ is 0 or 1, D is an oxygen atom or a group —0—CH,— and
X is a group CF;, H, CN or Br.

55 The process of the invention is of most particular interest when applied to the preparation of
difenacoum, bromdifacoum or 3-{3-(4-(4-trifluoromethylbenzyloxyiphenyl}-1,2,3,4-tetrahydro-1-naphthyi]-
4-hydroxycoumarin.

The organic solvent may be formic acid or a mixture of formic acid and at least one C,_g aliphatic
carboxvlic acid having a boiling temperature at atmospheric pressure in the range 60°C to 105°C. Mixtures

60 of formic acid (boiling temperature 100.5°C) and glacial acetic acid (boiling temperature 118°C) having
boiling temperatures in this range, particularly in volume proportions formic acid:acetic acid of about 31,
are preferred.

With such solvents the catalyst may conveniently be a mineral acid, such as sulphuric or, preferably,
orthophosphoric. acid; an acid salt, such as potassium hydrogen sulphate; a Lewis acid such as ferric

65 chloride, zinc chioride or potassium chloride; or silica gel.

ic carboxylic acid having a
e in the range [err] to [err].

50




5 . EP 0177 080 Bl Reactlon t enperatures in such sol ventcat al yst syst ens
are preferably in the range 700C to reflu ténperature, nore preferably g
[err] to reflux tenperature. In EPPOSI7 080 guocess of the invention, th

solvent is a liquid chlorinated al kane, .the cat al i s sul PhOI’lI ¢_.aci

reaction g i ‘8%1‘%11’ fj] g@@o HeRifRIslY SYSemS 3R g fTaéalvthFeo PR /Yery (R
t enpegat ure 9|

t
P thelhbhtitnEthe LoiGert & PhduRBlRSinRbk aRMe] Se eaBysth [£h
is |iqui dsmwoaabduceaﬂsd reSUiPes atfdtted at etegper.re4n e rangégb°d toitichrbfux aavhdesanes of th

Exanpl 5 whctigugixtye or| nat ed al kanes i ncl ude 1, 2-di chl or oet hane (

(bp. [e
o lerr]) Bt ST g i % Wi et e It
1,1,1-tr @AI ﬁin@%t‘ﬂg clo 1‘&%) &Bét‘iﬁ)ne (ﬂ' tGE' rc(p ndb. p-
[err]), 137%) 13:&1:@5@&5&%% 9 cno 96°€Y 4rkd 13 ui¢rrdrdpand) (b. p1,1ﬂ5"dl thnﬁze@é@mne
(b p [1er‘r];tnclilpraetmar@hhcmn,eetcmameropar@ hayelhegn faund tol berverytshigabte. and
di chl or leﬁ 3 pristsinciug andthms'ﬂeh%tgra s*i Siifluppplethangsyinhrmicagid ggnd aryl
Sl phoni cf %@Vﬁfﬁ% f@ﬁ?ﬁg*"%%‘*? £ é"éodmef”fiﬁnﬁ@rgnﬁtgn ARESHLBNRPRIS
acid, andygabe df§|’~{ HOQIBeG 168l plotd ws&&me&eﬁw dintarid BérhofbiEompound of
p- t ol Uen efstmhyld W) Hng, idithie dase bfa §UIpB6MS &RBScatifyst faethkia ey 0.2510 2 bR, gr&rbrably ¥.8to 1.5

quant i t i emolgfof suighopicacid agrtneol af @mpotndcf FaringlalVl. However it is preferred for
there to beThe inyeriomyilide fiberaindpripod frem the foligwing Exgmeleshy dr oxycourarin per
mol of conpound of 15 fornula VI, andg aln'Bl the case of a sul phonic acid
catal ysd , f@r(4.(f4hﬂﬂ@r$rﬂetme9zy%'§wbﬁhna) 1) s.zetrlamfoef adphinol0. 5@ 1. dopmhs, af
sul phoni chyamixgbopresrinteb g.wio400 apdbiadie sufbﬁn’nl'ﬁ.hlclﬂ(Mg 0.0h &) were eatiuxearn ve-Hichidre-
further LmktPePéQOGtﬂUmfaermSW 4R9Fﬂatywu r Pitrangyt o5 24 Pugsrfhodting pgigr of dichloroethane
3- %4 (4- TG, TQ Hf;%ﬁ%%?ﬂgﬁdg WiSh d with wa ﬁf F%f’n dpyated FPa‘@ﬂ‘E‘ﬁ lid
wasp fle rom T 'gel’using (o ane as eluantto give

(8 91 25 (@.1 flu emethylb 9 fEhYI §Pﬁ-¥éerthéo n&hthg %’JF@ arm (9.9 g, 90%)
p-tol uenesgl gghasicc acid (1. were ref uxed |n 1, 2-di chlor o-
ethane (80 m) in a Dean St ark apparat us under n|trogen for 24 hours

(boiling po of d| chl or oet hane ’%
.

cool ed, ' )-1,83 98¢y, &M was
puri fi edvﬁﬁ "wﬁ& %E%E% dotry). Qﬁ? m’%ﬁ%ﬁﬁmﬁ Evérg a%m%%a%tﬁi%t to

gi ve 3-[ 33hodks. The resultlng mlxture was cooled and diluted with dichloromethane to give a solution which was
(4- (4-trivdshestwithew Etyemgtloonyt)\phemybr)netma@ saluﬂort asve abpjid residee waiphwépdufified hyd

r oXyco tgg ?r % methap n og:veo 3-(3-{4-(4-trifluoromethyl-benzyl-

1- Chl o}rjso W’Fﬂ"?g ‘? FeY @% %f rird\ 39'%’3Yy3 $198 %) myp- 25 8EF-ahy dr onapht ha

|l ene (2.08 g, 0.005M) and 30 4- hydg,@pﬁygg)gl{mﬁl n (2.49 g, 0.01 5M were

added to a Ril¥B-Biflobromethpibenzaeiyibhenytl-1g|3aabtedhydre-@inbghtievllidchy{rdxykounarin  Bwad )

cont ai m nRgergred vy prosess eriants of Examnpleliothe gy mevh@'vmﬂxm @raewwa§ 19 @fbeuwévd;hm ik

stirri b 8? V%*F'P‘F tﬁe Y'F'(;i? a'SQH‘EﬂJ' §a°' f@" ﬁ E”'E% H"'and
g rql na I-}iho der vatlve .used’in (ilwé nd c emq'{ e 1-chiorana ene

di| ut ed Wiclioedh GARTH @,rsﬁ?p Dis0)-UhertbsSHor! age §c. Ao

wat er . Evmwna;umamefama hacedrsc 2-6iEd6TEéthahe §b.5.0 3,Lta4mn mwe 1, mbmao&%b dug.

whi ch wasliptit14fd) eat DGP is hBdivbibograpteyb.pri28Ll i ca gel using di chl oronet hane as
eMfant4t o gi ve 3-[3-(4-(4-trifluoronethyl-benzyl- 35

oxy) phenyl)-1, 2, 3, 4 t et rahydr o- 1- napht hyI] 4- hydr oxycoumarin (1.6 g 60%

m p. 85-86C.
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les 3 to 14

3 'i;f3-(4-(4- Trifluoromet hyl benzyl oxy) pheﬁyl )-1, 2, 3, 4-tetrahydro-1 -napht hyl

1F4- hydroxycoumari n

was prepared by process variants of Exanple 1,
vpl-ume of solvent in Exanples 8 tER40357@8@i Bher (130 40 nl). The
viariants and the yields are given in Table | follow ng, in which S

t he

st ands.f or starting material,. "hydroxy" being the naphthol derivati
iin Exanple 1 and "chloro” being the 1-chl oronaphthal ene derivative
Exanmple 2, pTSAis nesu| phpni g agidy B is{enéenesul honi ¢ \aci
MBA i s met hanesul ph¢ai c agi ¢ BCEi sjail, & dlachledr ¢et ando (b p o 83- 84
is 1,1,2-trichloroethane b.dp. "11§°-1]‘f°4c°° apd |S°i,£ﬁ‘di°6h|°(‘)r Ppr opane
(b.p. 125C). 45 50 5 EPrO—t 77708 1 01771080, Bl
Exanmple 15 3-(4'-Br bi phhenylt4-y1)L1,P. 3 nol (7.56 g,
0.02M, 4-hydroxycotfmarin]( .5%, . a acid (1.9 g
0.01M were refluxeggin 1}2-di chl pr oft hine Bt ark
apparatus for. 24 heurs. The resu]tihg 5ol |l or onet hane
(150 mM) was added, trle' 5tsolutio S S IS sodi um
carbonate (2 x 100 angd with watey ({50 nd
evaporated to yield|®solid _regid i it ogr aphy on
silica gel using di¢higokofethape ught
3-[3-(4' - bromobi phef§I>-2-yl Je 12, B 4t elr @
napht hyl ] - 4- hydr oxy gngrinﬁa.( 7 {%3 :
Exanpl e 16 The proc f {Exa el 15 wa )
1, M2-trichl oroet hafe (20]m) s{ usgd D . or oet hane,
and the reaction m xture s refluxed fpr B hpurs (Mot {24 |hoyrs].
Br odi f acoum ( 8. 8g, Hél% [ery] Was| obtaihed} 1% :
Exanpl e 17 The proc¢ss of |Exanpl e} 15 wap fpl | pwed except {hat :
3- bi phenyl - 4-yl -1, 2{8, A-t ¢t rahydrp- 1} napht hol was usediin|pl acelof the
brono conpound, the ul i ng jpropuct bging djfepacdum
3- (3- bi phenyl - 4-y]| .- , 3, 4- tefrahydfo-[l- npphf hyl) - 4- hydr ¢xy¢oufrarin, np
215-2190C, in 95%y_’§:Igd. '
Pl
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g e 3
=t moMm M MM e N e N N N N
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20 , Exanpl e 18 The process
nodi fi cations of Exanpte 16 were applied to the process of Exanple 17.
D f enacoum np 215-2190C, (ﬁs obtained in 83% yield. Exanple 19 25 The”
process of Exanple 17 was f P Rdd7 eQ&‘erﬁ that in place of the naphthol
enpl oyed 2- bi phenyl -4-yl -1, 2- di hugkhgeapht hal ene. Di f enacoum np [err]
obt at, ned-( Brohedtippieei-alyl)- Oaﬁrawm; -foampil @.58 g( D.A2Mlc epvdaqe@m‘?rm H6.&B- A
M tolu@négs i i erg jefldxe

126 > t?r‘ );? afgfus!fg' (2?4 ’rjrllguer? 'l%‘?regt}l)tmpg% Ig\tlrlo]r!\&w:sqcﬁcﬁédgd 1I(;Jro%\ggzne LSE‘ ﬂ%{?ssogg)?)e%??hfg)

$ washe w/v_aqueous mca on X ml) and wit ater m ne
3(4 ( ”"58 el ﬁy RS T Ee Horiae Py LEoRiatca AL G sicH gab B4iRD |
g, cmﬂmhath@a at-elg W)@i\&uﬁﬂi’dlfd’torﬁrﬁ 8gs3- (4lﬂroﬂnomiﬁbh)lw%1f28&t—tentlahad!ro-]l60 170C
for omhhwu&hydﬁn‘xt/@nmeml(ﬂm%%) mpBitertBsCenperature, the resulting mxture
was purified by chromatography on.s Si Ir' ] gel using dichl oronet hane as -

el u8nt
' The Rl VS e followed tth t11 hloroethane (20 mi) was used in place of
3-3- &éngﬁf’éﬁer 0 DR o oo e kb fod 6 Bodte Aok 4 Rélsd Carodicoum
-naph(hhg' sla%nmp nwmumhm (2,35 g, 44% m p. 85-86C. 35 40 45 50 55 60 |

EP 0177 080 Bl Clains 1. A rocess for preparing a

4 Hﬁdr courrarr Jeri Ly 19 15 L d
4- %t b -n tﬁer [err]

are i gal Sl il ?aﬁ ik i
al ky! tefedhy 1nQp @fﬂ&mam m A fsupieldd 6 carbon at ons,
represents a group seI ect ed from [err] 20 where X represents a haI ogen
at ot or group [errE'F(a'aP'Ré& err G a 5y¢ [err],
[err] 1{9{5_219 g‘ff% me o ’"P'§15 8??‘1"9%1 V%pmcﬁ quaﬁ‘pel o'fe?acglh'a’"ﬁ'rp is a
fl\u_or? e-or AR a tderr] 30 where n' and Y are as defined above, X
i s as defined above or |s hydr ogemxample 189S O or 1 and D is an oxygen

25 The process of Example 17 was followed except that in place of the naphthol was employed 2-

biphenyl-4-yl-1,2-dihydronaphthalene. Difenacoum, mp 215—219°C, was obtained in 76% yield.

Comparative Example A
(in accordance with GB—A—2 126 578, page 10 lines 44 to page 11 line 2 and page 7 lines 55 to 59).
30 A mixture of 3(4-(4-trifluoromethylbenzyloxy)phenyl)-1,2,3,4-tetrahydro-1-naphthol (3.9 g, 9.8 mmol)
and 4-hydroxycoumarin (1.8 g, 11.1 mmol) was heated at 160—170°C for one hour. After cooling to ambient
temperature, the resultmg mixture was purified by chromatography on silica gel using dichioromethane as
eluant, to give 3-[3-{4-(4-trifluormethylbenzyloxy)-phenyl)-1,2,3,4-tetrahydro-1-naphthyl]-4-
hydroxycoumarin (2,35 g, 44%) m.p. 86—86°C.
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fomor a group [err], or-CH=CH, or ,a sul phur anal ogue thereof, wherein m
5 in the range 1 to 6 and p is in the range 1 to 6; 35 (O .
gerr] where X, n' and Y are as d bove (d) a group sel ected
trom 40 and [err] (e?ég équoé@l Blied froms0
ferr] wher eciafmand n" are as defined in (b) above, Ais an oxygen or sul phui
ht orand D is an oxygen atomor a [err] group, which process conprises }
ondensi ng 4- hyAlPresese (96 EPATiNG RidtHIraxvseHRED ferNEIverhiaTINa 60 [err] 65 9
0177 08Q Bl or the corresponding 1, 2-di hyfronapht hal ene, wherein [err] a
lTerr] are as defined above, and L is a hyptoxy group or a hal ogen atom i
the presence of an organic solvent and a fatal yst characterised in that the
.solvent is selected fromformc aci @ Xy ure of formc acid and at | east
fone [er r] aliphatic carboxylic acid hav boiling tenperature at
atrrospherlc pressure in the rg 7 [eyr] and a liquid 5 (1)
chlorinated al kane having a bgl ) 5-ith the range [err] to
[err], and reaction is effected-at @ t¥hpeRature in the range [err] to the
reflux terrperature of the reaction mxtur@l 2. A process accordi ng to cIarm
1, wheréfn rr andR lerr ar e boteh h g‘ ns‘ ro ess accord i n
RIS & b o ol Pk A el
; o A{ A rocess according t ere| n Xis
b a chI or| ne or brom ne atomor a group CN_or yGF3. 5. A process according to
claim1r 2 wherein [err] represents # gRg [err] wherein n', Y, n" and D

are as definedinclaimlandXis hy oris as defined in claim3 or
4\\/6 Aprocess ?‘ecgegrq Io‘?.enatomorag u res ntscla‘l Q:H Ng SO,R%,
[err] wher eigy e @ cc,?_ ko.é‘nf aam o 5 cRBrSsias
atom a itgroup 25 [err] pr!ocess according to

claimé V\/nereln n' |s 0, n" |s (DI? |s an n;atomor a group [err]

and X is a gro(up [err], H CN n"

30 \where n' and Y are as defined above, X is as defined above or is hydrogen, n"’ is 0 or 1 and D is an oxygen
atom or a group —O—{(CHy)—, —O——(CHz)—0—, —O—{CH}y—0—, —O—(CHz)i—0—(CHz)p, (CHa)—rm/
or —CH=CH—, or a sulphur analogue thereof, wherein m is in the range 1 to 6 and p is in the range 1 to 8;

Y |

n
3B {c) .

where X, n’ and Y are as defined in (a) above:
{d) a group selected from

S S O

i (e) a group selected from

50 . rn)n. _[->_x WO—(D')FO—X

g d D’ is an oxygen atom or a
where X and n’’ are as defined in (b) above, A is an oxygen or sulphur atom an
—CH,— group, which process comprises condensing 4-hydroxycoumarin with a compound of formula
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8. A process according to any of clains 1, to 7, wherein the solvent is a
liquid chlorinated al kane the catalyst is a suI phoni ¢ acid, and reaction is
effected at a tenperature in the range [err] to the reflux 30 tenperature
of t he reactlon m xture. 9. A progﬁ?? to claim8 wherein the

|dgbhl nat ed al kane is sel ro - and trichl oroal kaneg.

by
10 procey, ﬁfe&g* % Ieﬁ“ ARl e't'ﬁ‘e i‘.lf‘dafér?lsé'?f"}‘?ataé@'eam{’aln i
sel ect ed fr:&molf 1 mad gin im“?e eIl f ﬁ"abafiﬁg ) cgua'sz:igf 'gxt e
1, 3-di chl oraonprr@pua@e boBing tempelature At PidE@Rhc BfetdirdinNge tréhg@%bbc s lﬂ-l ’
10 whereén %'ﬁeﬂwaéha baving adwllieg tegubertucnin et ramyeese @l tp hzsed, enaafeed.,on is effected ata

benzenesul ﬁﬂB@ﬁ"’E‘”&& © A ﬁ@ﬁ‘l}F'T‘ tyre oEthe feaPaJLﬂ@mtaWSpruche 40 1.
Ver f ahr en zuulﬁq,r?&cg 'F;"?gi"gcgﬁ‘ ‘%'ngrggﬁ freoaRdydrages der Fornmel 45

uonne, loriné or bromine atom or a grou EIQ
to NO,, CF; or OCF3 sroup

~~~~~~~ ~6~~~~4:-A-process-aecordihg toRlaiin 3Whu@iniXis Bechibiid drBroitltidn @i Lgr¥@en badrjer
aus der aus VRdSEpasssoAceordipfmtomipim 1 op2 héreiniR? rebiesentse ol Kohl enst of f at omen
und Al koxy mt bis zu 6 Kohl enst of fat onen best ehgnden G uppe ausgewdhl t

sind und R3 eine G uppe bedeut et usgewghl tet (a)
, 60 15 _Q—‘D’n' X X worin X ein
Hal ogenat om oder ei ne Cl1. 12Al kyl ppe, C koxygr uppe,

C3_SCycl oalykakbig htRPE: ared® ardNePdefiméddReNainiF ahd XRR o F lsggﬁgfln@@rn&iaﬁk Blor gWOT i N
R fur C - 6A. Kyfocsssabiordiny to dieim 5\0ldreid R° rlep:@ﬁbefsa2g t und Y ein 65 Fluor-

oder Chlglatomist; 10 .-
|l

LINLLITIIIIIDC LS EP01780 5 ~~~~~~~~~~~ "t b)) ~~~~~~ (
D n or i n!ﬁ' W e vorstehend definiert

si nd, X Wi e oben definiert ist od er V\asser off bedeutet, n" J—CI-P—

oder ggt %—@f ﬁ—%l%r&??‘d i glaﬂ‘é Ddip 7B Favaep- a(tﬁ\_m sroup Ve

(CH2) m COI‘dI Pn Ts(OCHZ)sm orod@rrs%%n aqueér @bﬂaup
Schwef el analoogmp—hh@X @ gr tlet:N, owB.iNn mimBereich 1 bis 6 liegt und p
i m Berei ch 1 $hpapragess wggtdmg];@ any of claims 1 to 7, wherein the solvent is a liguid chiorinated alkane the
y ( C) catalyst is a sulphonic acid, and reactlonnls @f‘fgg;@ﬁdI s a)(empprathrﬁdn \hev\watégeoqg&todm ée[ﬂw( a)
| def inier ? m%ar.ature of the reaction mixture.
' A process according to claim 8 wherein the liquid chiorinated atkane is selected from C,_, di- and

trichloroalkanes.
10. A process according to claim 9 wherein the liquid chlorinated alkane is selected from 1,2-
dichioroethane, 1,1,2-trichioroethane, and 1,3-dichloropropane.
35 11. A process according to any of claims 1 to 10 wherein the catalyst is selected from
methanesuiphonic acid, benzenesulphonic acid and p-toluenesuifonic acid.

Patentanspriiche

%0 1. Verfahren zur Herstellung eines 4-Hydroxycumarinderivats der Formel

I\’/ R3
45 o
Q (I)
R
50 o
]

worin R' und R? unabhingig voneinander aus der aus Wasserstoff, Halogen, Alkyl mit bis zu 6
Kohlenstoffatomen und Atkoxy mit bis zu 6 Kohlenstoffatomen bestehenden Gruppe ausgewdhlt sind und
R® eine Gruppe bedeutet, ausgewdhit unter

(a) _ __@_n
60 X

55

worin X ein Halogenatom oder eine C,_ 12Alkylgruppe C,_,2A|koxygruppe, C,-sCycloalkyigruppe, CN, NO,,
SO,R®%, CF,, COOR® oder COR® darstelit, worin R® fiir C,_sAlkyl steht, n’ den Wert 0, 1 oder 2 hat und Y ein
55 Fluor- oder Chiolatom ist;

10 \

AT 0 o




d) ei ner G uppe, ausgewi hi t unter 20 _'

4 N ;und (e)

L 25 und ‘ - 03
‘ei ner Gruppe, ausgewahit unter 30 5 (DAn o
X und - A ' RP 177 2800 B1h" sie oben unter (b)

tdefiniert sind, A ein Sauerstoff- oder Schwefelatomist und D ein

Sauenrgt of fatom oder eine -CHZ-Q uppﬁD dar st el fefches Verfahren ein
Kondensi er en vo;n 4- 35 o'(@:‘ )Iii't el er B ndung der Fornel R3{4
L 45 (o R

(V1) oder wgimneaicpwrebeRHEEm difiterDiinty ¥ monetph téfmiartist oadralassersigst hedeyret, n"Rienynd
R3 Wi e obamMerdef oodret thasiund Rinein Ssuerstpfjater xSAsF Gb’ﬂg;rr =AY +'§,géﬂgohnif"6'r9
. Si

darstel |t ,—@w(%)ma@m‘rréfglﬂw 'ﬂ;‘é@”ﬁr‘gﬁ" e ) ‘CB'E £ SR E I e
Kat al ysap g8t h'™y ?{%'?Ph 2R '??gf","f%lgf %:51 gsuﬁé;gé'm ttel unter

Anei sensaure, einem Geni sch aus Anei sensgushe ufd weni gstens einer C2_0
al i phati schenleCar bonsaure nmit ei nesr afj @-‘m- &t ur bei At nospharendruck im
berei ch 60C bis 1050C und ei nem fl uss gan lorierten Alkan mt einer '

Si edetem peratur imBereich 600C bis 125C ausgewi hit wird und daB die
Unset zudly wein %inhenrd Yreiepeemenie’ @) ¢efRiseih 600C bis zur ROckf | uBt enper at ur

des Reakt i ondgjetfcsEneee ¢GOS Eh wird. 55 = 2. Verfahren nach Anspruch
1, worin R und R2 jeweils Wass t of f 3. Verfahren nach Anspruch
1 oder 2, worin X ein Fluor-, I_é - odér B fit ofp oder sine G uppe CN,
NC2, CF3°oder OCF3 bedeutet. 4.\ Verfahr ch\Angpruch 3, worin X ein

Chl or- oder Bromat om oder sine G uppe CN oder CF3 bedeutet. 60 5

Vexf ahren nach Anspruch 1 oder Z Worin R3 ei uppe 65 11 EP 0177 080
Bl darstellt, worifh', v, n" W P i pryth 1Yebfiniet sind und X
Wasser sedff bedeutet. oder wie n Anspruch 3 ode definiert ist. 6.

Ver f ahr en nagd) edas@upkeladsgevanit usterR3 ei ne Guppe S ~~~mmmmmme~ () nx -c

darstellt, worin X, n', Yund n" wie in Anspruch 5 definiert sind und D ein

Sauer st of f at om ader egfng, G ll‘,@pe 10,0 CH2--, - CH2-, - CH2- CH2- oder
- CH=CH- 3bedeut et . @’- R* N Apspf UEH 64 wopn(Dhy; % 0 hat, n"
den Wert O oder 1 hat¥=P ei n Sauer $pdff at om A

worin X und n'' sie oben unter (b) definiert sind, A ein Sauerstoff- oder Schwefelatom !st und D’ ein
Sauerstoffatom oder eine —CH,-Gruppe darstelit, welches Verfahren ein Kondensieren von 4-
35 Hydroxycumarin mit einer Verbindung der Formel

RS

40

W, | 2
. o | | . R vI)

oder dem entsprechenden 1,2-Dihydronaphthalin umfat, worin R', R? und R? wie oben definiert §ind unlL
ein Hydroxygruppe oder ein Halogenatom darstellt, in Anwesenheit eines organischen Lésungsmittels }Jnd
50 eines Katalysators, dadurch gekennzeichnet, dal das Lésungsmittel unter Ameisenséure, einem Gemlsch_
aus Ameisensiure und wenigstens einer C,_s aliphatischen Carbonséure mit einer Siedetemperatur bei
Atmosphérendruck im bereich 60°C bis 105°C und einem fidssigen chiorierten Alkan mit einer Siedetet_’n-
peratur im Bereich 60°C bis 125°C ausgewahlt wird und dal3 die Umsetzung bei einer Temperatur im
Bereich 60°C bis zur RiickfluBtemperatur des Reaktionsgemisches vorgenommen wird.
55 2. Verfahren nach Anspruch 1, worin R' und R? jeweils Wasserstoff bedeuten.
3. Verfahren nach Anspruch 1 oder 2, worin X ein Fluor-, Chior- oder Bromatom oder eine Gruppe CN,
NO,, CF; oder OCF; bedeutet.
4. Verfahren nach Anspruch 3, worin X ein Chlor- oder Bromatom oder eine Gruppe CN oder CF,
bedeutat.
60 5. Verfahren nach Anspruch 1 oder 2, worin R® eine Gruppe

Y

\ . n‘
_Q_ (D)n'.' X

65
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oder ein Guppe -0-CH2- darstellt und X fur eine Guppe CF3, H CN oder Br
steht. 8. Verfahren nazh ei nem der Anspruche 1 bis 7, worin das

Losungsnmittel ein fl Gsstges chioriertes Al kan ist, der Kat al ysator ein
S fonsaure ist und di e Unset zBRgOER7 GBOeB1Terrper atur imBereich von

bis zur 15 Ruckfl ul 3te at ur des a ns

ver 4y M gk s AR TR R R P AR et ©
ah:@ ﬁtﬁhns ablﬁgre‘vadialdruwbrd 10. Verfahren nach Ans ruc " 8/

vvorln das fI$3|ge chlorlerte Al kan unter 1, D|chlorethan 1,1, 2-

Trich orethan und 1, 3-Dichl or pan ausgewatti'h'w rd. 20 11. Ver f hr

nach ei nem der Anspruche 1 b — R Kat al ysator unter

Met hansul f onsi ure, Benzosul fo ure und p=Fol uol sul fonsaure ausgewahl t

Wi rd. Relvsddwoet x,mng uaasn 1w:eUrArppr©d"e&teflpwsmd @d@eerﬁypa‘stptmordb@meldeﬁlwee de

4- hyd‘r’ OX?C'@U!T& Hz& oder —CH=CH— bedeutet o serstoffatom

e i “ﬁzmg@ A L A

const i t%é &_ RN Gor A ] A0 WBiin Gl L baagsitell 6 Atiiesiabseasigea NRE!

j usqu' astﬁdeakawsstodan safdasie .anncm.com;emy@m eihetIerparatlr iaiBewes vetesottidrone, et

R3 r epriisighBemperayr desReaktihtigemis¢has psgghryird.

-cn ou X Pe é%remﬂ@hmspa%r?ewa"m%ﬂS%ﬁWé cplariens AfeBype" CerObye Tedlarglkapen

al coxy ¥, i/ Gvaf X5ch 050 & 3 saes onfohbrNHan SIS 2 Fradbill 31,2000

ou CORI Tncﬁhure n 6%d 1,31Dicil6 PR8N 5@% R wha. n" est 0, 1 ou 2 et Y est un
at oneo de fit.\@rfatoen thieh einbrorder Adspriche t 13§ 10, worin der Katalysator unter Methansulfonsaure,

nil ,, Benzosulfopsdune ls@mTOtue|sslfq'.TEﬁe"ﬁd@Fﬂlwéblt ¢ird-dessus, X est tel que defini

ci\-fdessus ou est de |'hydrogene, n" est 0 ou 1 et D est un atonme d' oxygene
un %M@t:on@ (CH2)m, -{CH2)mO, -(CH2)mO, -(CH2)m O (CH2) p,

(CHZ.ém ou - , ou un anal ogue sul fure correspondant, ou mva de 1 a 6

60 et pvaidén ﬁroﬁ'z,de 601)r la préparation d’un dérivé de 4-hydroxycoumari@ de forn@lj‘p _

- 12 ¢ | 11111211121111111 EP 0177 080 Bl ob X, n' et Y sont tels que

definis en (a) ci-dessus; (d) un group% choisi parm et

[ 1B et

OH
(T

. 35 ) . R

40 o0 R’ et R? sont choisis mdependamment dans le groupe constitué par r hydrogéne, les halogénes et les
radicaux alcoyle ayant jusqu’a 6 atomes de carbone et alcoxy ayant jusqu'a 6 atomes de carbone, et R
représente un groupe choisi parmi

v B
. 45 (a) _@_x .

ou X représente un atome d’halogéne ou un groupe alcoyle en C,_,,, alcoxy en C,_,,, cycloalkoyle en C,_g, N
so CN, NO,, SO,R®, CF;, CCF,;, COOR?® ou CORS, ou R® est un groupe alcoyle en C;_g, n‘ est0, 1 ou 2 et Y est un
atome de fluor ou de chlore;

Y ¢

7\ -
55 (b) = P @x

ol n’ et Y sont tels que définis ci-dessus, X est tel que défini ci-dessus ou est de I'hydrogéne, n”’ est 0 ou 1

et D est un atome d'oxygéne ou un groupe —O—(CHp)m—, —{CHp)p—0—, —(CHp)p—O0—,

—(CHy)=—O—(CH,),, —{CH}—,, ou —CH=CH-—, ou un analogue suifuré correspondant, oumvade 126
60 etpvade1l6;

(©) | n
65
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L LR

e) un groupe choisi parm n" A X et *A nt 3X ob X
ft n" sont tels que dMinis en (b). ci -dessus A est un atone d' oxygene ou
_3 soufre et D est un atonme 20 d' oxygene ou un groupe -CH2-, |equel
proocede conprend | a condensatlonEleﬂi?/MOXﬁiourrarl ne avec un conpose g

formul e R3y ®5let ¥ sont tels que défi (a) ci-d
R2 Ri_su le (&), utrgoupy @ mdig#g&ehin;islegnaec'cgfruespondant oui RI, R2 et R3 son

‘dtels que definis ci-dessus et L est un 35 groupe hydroxy ou un atone

d' hal ogene, en pr6sence d'un ant & d'un catal yseur,
caracterise en ce que |e solvgnt gst | " aci de form que, un

nel ange d' acide form que et d'. noi ns car boxyli que aliphatique en
C2_* ayant une tenperature d' |lition A la pression atnospherique
conprisg,dans |'ieatervalle d NC A.105C e al cane chlore |iquide ayant
une tenperature d' 6bullition ri se dans intervdile de 60C A 125C et

que |l a react(log est & mdu ite a une 4 tenpera e conprise dans |'intervalle
de GOC ala r’rﬁer%et PE' ™ of | ux du rrel ange reactionnel. 2. Un proc6de

sel on revendl CHTQ 1, ,dans el ont tou eux de
hydrog 3. @ e 4 € xevetnd ati s lequel X est
un at onme’ de fl uor ‘=& chl ore ou brome ou groupe , CF3 ou CCFS.

4. Un procede selon |a revendi catlon 3, dans equel X est un atone de

chl ore ouo#& e!gr”cfnet teJgjauprsietyss Qj‘r(@tﬁ STOR| ARSt \CRoMe ownfpeéwefreelﬂ Oppt pryatome
revendi &aflf° o mquﬁg"'? | PresedespPRERHE £ONGANSEY fp & My oxyeoumarine avec
~~~~~~~~~~~~ sX 50 obi n', Y. n" et D sont
t &< que definis dans |a revendi catlorpl et X est de |'hydrogene ou est tel
que defini dans la revendication 3 ou 4. 6. Un procede selon |la

revendi ¥ation 5, dans |lequel R3 repreggnte un groupe 55

n | ~~~D) wxX ouj X, n', t n" sont tels que definis dans ia
revendi cation 5 et D est un ato ne, un groupe 60 -0-CH2-,

- CH2- CH2-, -CH2-CH2-CH2- ou - CH=CH . rocede selon |a revendi cafbn
6, dans® equel n' est 0, n'" esw O ou estR™un atonme d' oxygbne ou un
groupe -O-CH2- et X est un groupe CF3, n*—| CN ou Br. 8. Un procede selon

| une quel conque des revendications 1 a 7, dans iequel |e solvant est un

al cane cthee“H‘ f%pht?'e'eccatfeﬂp uitrmeﬁ’t Rtiet 'ﬁ@p@fét%mtfemqf"qve degsu$ ef Lr@aemu on

0 pe ol €a
est Con't;up (ét | %)a%sge feﬁ uﬁamé?aﬁr?gea gicnde rmlqe?e d’au
t enper at U'irﬁn Qm ﬁ: U@é S&I: @Iﬂﬂﬁiqﬁ@%ﬁ ONYant: uneStempérature d'ébullition a la pression
atmosphérique comprise dans Fintervalle de 60°C a2 105°C et un alcane chloré liquide ayant une
température d’ébullition comprise dans I'intervalle de 60°C 4 125°C et que la réaction est conduite a une
<0 température comprise dans |'intervalle de 60°C & la température de reflux du mélange réactionnel.
2. Un procédé selon la revendication 1, dans lequel R' et R? sont tous deux de I'hydrogéne.
3. Un procédé selon la revendication 1 ou 2, dans lequel X est un atome de fluor, de chiore ou de brome
ou un groupe CN, NO,, CF; ou CCF,.
. 4. Un procédé selon la revendication 3, dans lequel X est un atome de chiore ou de brome ou un
N 45 9roupe CN ou CF,.
5. Un procédé selon la revendication 1 ou 2, dans lequel R” représente un groupe

50 O

ot n’, Y, n et D sont tels que définis dans la revendication 1 et X est de I'hydrogéne ou est tel que défini
dans la revendication 3 ou 4.
6. Un procédé selon la revendication 5, dans lequel R? représente un groupe

Yn
Ol

ou X, n’, Y et n’’ sont tels que définis dans la revendication 5 et D est un atome d‘oxygéne, un groupe
66 —Q—CH;—, —CHy~~CH,—, —CH,—CH,—CH;— ou —CH=CH—.
7. Un procédé selon la revendication 6, dans lequel n’ est 0, n’’ eswt 0 ou 1, D est un atome d'oxygéne
ou un groupe —0O-—CH,— et X est un groupe CF,, H, CN ou Br.
8. Un procédé selon 'une quelconque des revendications 1 3 7, dans iequel le solvant est un alcane
chioré liquide, le catalyseur est un acide sulfonique et la réaction est conduite 4 une temperature comprise
65 dans l'intervalle de 60°C a la température de reflux du mélange réactionnel.
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