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09. 0 161 163 Descrlptlon The present invention relates to .

4- hydroxy 2H 1- benzot hi o- . pyran- 2- ones of - formula (1), the preparation

t Rer eof . and *t he ‘com ‘posi tions contalnlng them The interest of certain

1-t hi o=#--hydroxycoumari ne deriva- tives is known, partlcularﬂﬁ1fn651French
Pat ent 2, 351, 653, which has for its object the conpounds correspondi ng to
t he geneD@gc}thgbg ' - O+1%-n which X desi.gnates a hydrogen,
ghlorlne OF bromne atomor a nitro group; and the nedicament with .
antlcoagulatlH@hacpreﬁﬁwﬁ ﬁnMﬁnﬁiqnu?Q%ﬂﬁQﬁe#nlrﬂwhW@rényﬂéﬂ—ﬂybgnzothio-
1-t hi 0- 4y AV [ IV qtriyve 3%@%#@ d C n
be adm ni stereg oﬁg%zg%gu??cal e q}&w cﬂ(%rfr?p nds ﬁ%ggo%ne%ﬁe?ﬁggsthggaygg %0%
whi ch i nP98itiensarontaining | d by a biphenyl or phenoxyphenyl group

W:th ?ntl- goa?uéa%nrtere%tﬂ ‘dii we:q;wabl'eml&mast yarbxFeotii8rafk! Yerifiglci -

ple o a fodenticjdal conposi per |

anti dot at1Y$R8r 4 ekPPHQ!nR%§%$9ﬁiQH1 (#E (éﬁh éblﬁgg ET%e§§1céﬁgouﬁE§QHea

represerhas Pyrt hésf objelcs: the whmpmudasnnofmnspomdiﬁgAﬁb the general

tetrahydgﬁpﬁﬁ hyI ring, when R..s hydrogen; R and [err]- may be a carbonyl
€

group Wt adj acent carbon om R may be a hydroxyl group when [err]

I s hydrogen; AR is a biphepd 0 -henoxyphenyl 'HGHQFOFQ§§ib|y substituted
by a hal o- gen; and AR i § 1 eny or thienyl oup or y form with R a
t et rahydr onapht hyl ring, @ % s hydroThey may be prepared in
accordance w th one or other”of Ilomnng epHods. Wien RRL = 0 in the

formula (1), the products are obtalned by causi ffg the reaction of
4 roxy-2H 1- benzot hi opyran-2-one with conpoumus of the fornul a: 21in

Venins\k'ﬁlfﬂ ﬁsxeh'é%&gna]t:é'ﬁgéa%&dﬂo%)éﬂ‘e %€ o &t Br6RHEN aTbkOB AL

such as eri |ne r sever
n1 ro group; and the medlcament with antlcoagulatlng act1v1ty in

which the active principle formed by a 1- th10—4—hydroxy coumarine
derivative is associated with a medium which can be administered
therapeutically.

| New compounds have been investigated. which in particular
are substituted by a biphenyl or phenoxyphenyl group with anti-~
coagulating activity, capable of constituting the active princi-
ple of a rodenticidal composition, permitting the application of
an antidotal therapeutic in respect of non-rodent animals.

These compounds are represented by the formula:

(D)

in which: R may form, with AR', a tetrahydronaphthyl ring, when R1
is hydrogen; R and R, may be a carbonyl group with the adjacent
carbon atom; R may be a hydpoxyl group when R1 is hydrogen; AR is
a biphenyl or phenoxyphenyl group, possibly substituted by a halo-
gen; and AR' is a phenyl'or Thienyl group or may form, with R, a
tetrahydronaphthyl ring, when R, is hydrogen.; -

They may be prepared in accordance W1th one or other of
~ the following methods. '
When RR, = O in the formula (1), the products are obtained
: by causing the reactlon of 4-hydroxy-2H-1-benzothiopyran-2-one
with compounds of the formula'
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When Re= H and Rl = CH I n the fornula (1) the conmpounds .are obtalned by
.regucing, with the aid of- sodlun1borohydr|de in a solvent such as ,
>t hanol, di methyl~"formani de or the nixture of one of these solvents with - 10
matersgihe conpound of ‘f or nul (), in=8Hch RR1L = 0. I'n the case where R’ -
and AR forma tetrahydronaph - _Ning and=R .is hydrogen, (#ﬁz conpounds:
.correspondlng to the for- | réyprepared by causi ng reacti on of
"4~ hydroxy-2H1- benzot hi opyFan- 2- one th a conmpound of formula. (IIl) in a-
8ol vent isueh sail et i suaki dsi athhropr edéozanef, dnl e ipressntendf bat ween
[err] r R R ?qwﬁ%o ht hy
ring anggﬁkgﬂgﬁf%ggg %g“Fhgh%gn%§3ﬁ388§?§q8@esSﬁfe #%$&§1 ormﬂ(ﬁP .
n1xtureSGWQQ%%nhﬂ@@ﬁsoners as is denonstrated by thin- film

gﬂrorrat og{aphwwnbﬂ bimhaaaeagueeohl §ll @h%hli'@'tﬁﬁﬂ?{ {If)y ﬂi@tdwpuﬁ?asof
e inventio er es | r.tigul ar ant.i c ants,
such as%‘ﬁmﬁﬂ’ ?ﬁé%@sﬁ?% gpg‘ g?ﬁ‘ iiﬁ Z’ i
wild rata @Emnanxrﬁmuhgasuméthﬁnolghdimpmhgdsionmdmﬂde\nnrthecmmxgerefOBO

bpm of suh- ¢ &g f%éosgfyﬁéﬁg‘ﬂggh'§a Egpaéﬁgf St qnﬁﬁggﬂ??ﬂgﬁér%%e§¥ Bei ng

'sneared Wt h vase m Xt ure orﬁe
i nvesti §at edpich HRg paP+ is then given for 3 days to adult nale or female

wild rats and Ithetﬁ@téé(SéYWhérSXﬁ”hﬁadARV d@&@r@ ety rBrdghthyl The

results qgbtain [ ated i n-Tabl e bel o abl e
ot | v e A Ryt RORVABP B8R BB EPBREVEET COTTE RIBANE BB AToR-
Dose mula (I)uameopreﬁaredabyeaau51ngbthelw@ﬁdwiqmmnf 4-hydroxy-2H31-

days ~ 10/ 10
'Tab e |b€b3ﬁﬁ9ﬁﬁ£3r%§n%oﬁﬁg QR%h Boggmpound OfaqéJ |on of treatnent

Mortality 3 - 50 ppm - '3 days - 10/10 4
50 ppm . 3 days 10/ 10 5(1III) - 50 ppm

3 days _ 10/ 10 -

HO AR
in a solvent such as acetic acid in the presence of sulphuric
acid and between 20°C and 150°C.

When R1 = OH or when R and AR' form a tetrahydronaphthyl
ring and R is hydrogen. the compounds are presented in the form
of a mixture of diastereoisomers, as is demonstrated by thin-
film chromatography or by high-pressure liquid chromatography.

_ The products of the invention have interesting properties,
D particularly as anticoagulants, such as shown by the results of
tests carried out in connectlon with the wild rat (Rattus

Norvegicus). ' '

For this purpose. a bait with a dosage of 50 ppm of sub-
stance to be examined is prepared by impregation of wheat smeared
with vaseline with a mixture formed of starch and the product

" being investigated. This bait is then given for 3 days to
adult male or female wild rats and the activity is examined by
determining the mortality. The results obtained are indicated im~Table

1 below. _ - Iable; a- o '
Act1v1ty on Rattus Norvegicus (Coumafene-sen81tive strain)
_ Dose . Duration of treatment | Mortality
1 { 50 ppm .= 3 days' T 10/10°
2 50 ppm | .3_dfay.s‘__‘__, S 10/10




* 6 50 ppm . ~ 3days 10/10 7 50
-pﬁh\ o . - 3 days - 10/10 8 50 ppm .
3°days . - * © 10/ 10 Counafene = _Marfarin =

4- hydrexy- 3(1 phenyl 3- oxobutyl)-2H1 bénzopyran-2-one The conpounds have
dl so shown-that, in the case of aabﬂn-nycsqnﬁmpueﬁby lead to a nDrtallty

of 100 .
Tabl e IGompoundty]on Regeus ordeqi cBarebiomes tndatment. Mortalit

Conpouthd 5 Dos? 50 PP Duratlon§ days Nbrtality10/1o
50 ppm{ : ' day 10 2 50 p
1 day 70, PEm3” 5“% ' H6710

.tﬁe ot he h&Odppmt has {been estamisdﬁxbthat t he th|0-1§lﬂﬁhn|c

10/ 10

derivafives (1) 01 ?g entloH are superimrg eﬁ;thq correspondqogqbyr anfi c
derivagives, a re$ presenting an unex- pect chgracter. 1,5 in fhct
known fhat7the de §9| PPy of tHe 4- hydroxﬁ: I ng substitut eao/ﬂgt he B

posi ti
wor ks« 10383 -(1943)—0n—t-he?
ot her ham&hmhﬂdﬁesBOWQrth&hnthe4thﬂa@ﬂqux1gﬁh§ﬁyihﬁ%exobytynd-aﬁygen of
t he di coumarol by subphzopyssm-Cednen .a product of very |low activity. The
result has ‘be c r a 0 e | gpha ep¢veridiied by
t he counafenefgﬁdggg@ Gﬁg %gwﬁb%b%% Sﬂ&nﬁgiﬂﬁﬂebc%ﬁna Engagg % e?ésﬁégults
are reggbepddsen th@yféea@thgaTw@msahmty'nﬁn19¢%|03cﬁattp§ Yermegicns,
“brVeg'&§51§C?HHEE%Q@&$§%§%%bVQoihbW1 §‘@HBE%”EH. Dose

n hgve anti- ot apmn K pders and an@t&aybas rodenti ci degp/10The

Dukgilon Mortality Counaf @abIe IX 250 ppm 3 days
8/10 T THCy us Norvegicus. GCdﬁmﬁfene—sen51t1wyZHtrdih}
compou I La;andLng_La_ExaapLe_lr_canpaLe VI WYY I S Y
oxygenateempaundalient Oése the [3-[3(4' - brbumadiidnplien- yl)-1 Mortality.
3,4-tetr§hydro-1-n%ﬁp&ﬂxl]-4-hydroxy-2k+ [4Jdé§en40pyran- 10/10
2 50 ppm | -1 day | 10/10
> 1 50 ppm 1 day . 10/10

| On the other hand, it has been established that the thio-
pyrannic derivatives (I) of the invention are superior to the
| corresponding pyrannic derivatives, a result presenting an unex-
pected character. It is in fact known that the derivatives of
the 4-hydroxycoumarine substituted in the 3 position have anti-~
.~ vitamin K powers and are used as rodenticides. The works of
\ Mentzer. Bull.Soc.Chim.Biol.25. pages 379-383 (1943), on the . -
other hand, have shown that the replacement of the heterocyclic
oxygen of the dicoumarol by sulphur resulted in a product of very
low activity. The result has been confirmed and, on the other
hand, this has -been verified by the coumafene and its sulphur
homologue, the thiocoumafene. . These results are regrouped in
' the following Table III. o - ' -

M |
Activity on Rattus Norvegicus (coumafene-sensitlve strain)
chpqund Dose '~ Duration - E Mortality]
 coumafene" 250 ppm o 3 days | 8/10
‘Thiocoumafene’| 250 ppm | 3 days . | 5/10

The compound preferred according to Example 1, compared
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2- one has an act|V|ty cIearIy superlor than the same.. The com parative. — °

. tasts wer e carrled out on: Rattus rattus (counafene- reS|stant straln) Nhs .1
fuscul us (counaf ene-sensitive strain); and Mus muscul us : “““ -
(coumgfene-resistant strain); The results obtained are i ndi cated-in the
three follow ng tables: Table IV Tedk~ on Rattus rattus (coumafene-resistant

strain (EROYRES oxy en¥6E4 equiMmﬁts gt I onepera-(@(m-bmidaubypﬁen-

Sat™ yE)-1,2.3.4-CdPeanydrp s napthgtl cshydzomres- PP ¥enzopyran-

(counaféneneehnslane&nthvﬁtﬁbobeanny supermorethan thﬁnsamnxeulmhepeomed
Nbrtah

5 pp b&rative tests W uePY carried out’ ﬂZO ttus ﬁatf:e El (occ?\%{tJ ene- . o
(courraf zReissentt Skr nh: fusoRpsemiius (coumgena—sensAcm\m Avpainy; and

period sNBh%@dﬁﬂ’ fene-s€sPB train)i/ days .. |
Do Mu s (coumafene-résf ghnt strain). 0 The reading

/
of thes@hﬁaﬁﬁéyxﬁﬁhégkﬁ%n?ﬂaPre hn@ﬁ§a¥§§eiﬁft@ﬁbﬂﬂﬁﬁﬁnﬁéﬁi@%%?ﬁrﬁ?ﬁé ess

‘the formula (1), the presence of. the benzothlopyrannlc ring leads to a

better activity as conpared with the be r I ¢ anal ogues. Anot her _
unexpected effect which is obtalned is. Bg 3 toxicity of the conpounds

of 't he yrmvemtTomas conpared—w tih—ther—oxygenatedromotogues;—EsSpecTar ty

on the hoResdion Rakbus;pattusp(coppafensrresistants staaid) ng test was
carri ed| ocbmgmzi&le Heagl pobseed domdmﬁl@oa@t%anhesdore;d M@ﬁeéllﬁdy50

'[err] of the_conpound accprdingjto exanpl e ,I,. calTed conpoupd I, day
_peroral]y. aﬁd 3 dogsl of BeBBfe br eed rece?vg the sane dosg of %ﬁfﬁa '
co ounp ‘A ol t he saﬁe ba§|ppm The bioIogEbdbysupervision conpr 44480t he
determ nat—mn-#—t—he—@rr-ck—*t—ﬁﬂ’e-“wrnu stoppage—of—the—test e +3—5-
. _ Table V : .
- Test _on Mns musculus (coumafene-sen81t1ve strain
Compound Dose ~ Administration period Mortality
1 Sppm| -7 days 20/20
A S ppm ) 7 days ' 15/20
Table VI
-Test on Mus musoulos (ooumafene—resistant strain)
Compound Dose Administration period Mortality
1 S ppm _ 7 days 10/10
. A 5 ppm 7 days : 7/10
\ . an

The reading of these tables indicates that, in the case of
the compounds conforming to the formula (I), the presence of the
benzothiopyrannic ring leads to a better activity as compared
with the benzopyrannic analogues.

Another unexpected effect which is obtained is the lower
toxiclty of the compounds of the invention as compared w1th
their oxygenated homologues. eSpecially on the non—rodent spec-
ies. By way of example, the following test was carried ouy -on

5the Beagle breed dog.: ' ' :

3 dogs of Beagle breed received SOpg/kg of the compound
'according to Example 1, called compound 1, each day perorally.
and 3 dogs of Beagle breed received the same dose of the compqnd-
A on the'same basis. The biological supervision cdmprisedpthe'
determination of the Quick time with stoppage of the test when
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thi's [Fatter reached 300 seconds. The curves of Figure 1 of the

aecorrpanyr ng drawi ng show the effects obtained on the extension of the
erck time in the case of .the Beagl e dog; the Quick tinmes in seconds are
pl ot t egl as ordinates (TQ) and the treatment per- iod in days (j) as '

absci-ssae. The curves 1, 2 and 3 cor+Bspond to the effects of the
[ th T
cOmPOURLY S JUbE St 200, B0dafoho | "RE Bk BRI of e

Bbser vag¢companying r@evabmg&hmetmgeffeem ebtainpd: pa &mpeaw&nslqme |
deat h QACYHLAWMW S K tHé t BasBEokNEREBEag ot BB itEE wxex 555 (o fegey

: bl h [i- f h

COnLr afh SEGOAR ARATLRELTE oRS (FEILATERD GHRS nBBReHEEh STERTATEG MERY,i ck

Li rrekaa@dt e @iy | <§%’gt*’;mﬁﬁ°wf‘f@“ ni ¢ak etmvesane QL agrderr %rmre\éﬁmnd he
I C a

z?rj)pl | c%ton% fecigec 1ff?/ ?f @ﬁ é%'ﬁ?%{z@d $e§ ?Q aggg ona\h ﬁam F:artr an

NIAVAR rlalm@ter @rf dthes mmgmép‘ﬂ acedThe ibetbeal Mt Lodigetes [the mogxams/ of he

three | KV return of the Quick time towards nornal val ues,
and this |s e initive. The conpounds _of the invention, %iF) trcularly
the com pouRPTHOYeR. e@d&n‘fﬁ% ebreryedt khatyi 4B Fhei £835ul 4968 ances

of rodwféaﬂaaﬁlwﬁﬂgmfé% Sfsouhd ﬂssﬁﬁea&eﬁﬁh%bbu@r&dﬁﬁ@ﬁy \dtmcaklge,nh be
consune e Jodents vV are exa C | SLT, .
O ent Mhih wu heease  oh Ehe L P SrE AMRA SR ubldels 1Y ehle” dpfh -
3 [3(4du1ﬁnm Zbrfb|:sn'hem;rl:jddtal3thérriapetuﬁziilgzdro On the contrary, for the
t hyl W =
LRy coubabd oraf e LohGRALLEADD r‘ﬁ;@”l%nggﬁea%%%%‘t%’ém%‘%ﬁ wind
t h| opyraeml mammatgonooﬁsthel e @nlgaMsterc@nar& prsEnggsive.
1,2, 3, {4t 0:{ ékneﬁbéhféabﬁeéowb obcagasl ¢igel 49 LvioutTe troderr] .

cont F‘na‘?afp?y?er“rfaem E i erBEha L5546 R coRRah LR R o L RATR T
pour ed BBl Wit oritatiexK) acted T VLD ehijectionThe &t mpy/éqy reylddah by
B e L Dl g el
ration mmsﬁégm@mi@kotimahtohardsonpa‘mnédverluesS,| |angk this is
definitive.

The compounds of the invention, and particularly the com-
pound of ﬂx;exmmﬂe constitute active anticoagulating substances
of rodenticidal compositions, in association with a support which
can be consumed by the rodents.

Given below are examples which illustrate the invention in -~
non-limiting manner. ‘ '
Example 1: 3-[3={4“bromo-4-biphenyl)-1,2,3,4-tetrahydro-1-
napht}yl/-4-Nydroxy~2H-/3¥benzothiopyran-2-one. C54H,5Br0,S

(formula 1). M.W. = 539.47

| A solution of 14.2 g (0.08 mol) of 4—hydroxye2H-1-benao—
_thlopyran-Z—one and 30.2 g (O .08 mol) of 3—(4'-bromo—4—biphenyl)--
1,2,3 4-tetrahydro-1-naphthol in 60 ml of acetic acid is brought
to 110°C. 2.6 ml of concentrated sulphuric acid are then added -
‘and the heating is contlnued for three hours.  After having.
cooled, the reaction: medium is poured into water and extracted
with ether. The ethereal solution “is washed with dllute soda
and the formed insoluble 011 is decanted and taken up in 10N
'hydrochlorlc_acld. After extraction with ethyl acetate, evapo-
ration and passage of the oil which is obtained on a silica

13



-6-",qolum eluted wi-th chloroform the obtained solid is recrystal- Ilsed e
fromtoluene There are obtained 9.5 g (yleld 2299 of a white solid. . yQ.- 14
"< 1600 - 1620 [err]. Gravinmetric analysis: % H%6 Br% S% 0% -
- Cal cul at ed: 69.01 4.30 14.81.5.94 5.93 Found: _
68.9F 4.15 14.85 5.82 An exanination BY thin film chronatography indi cat es
the presluvalc@liute@niith echlopoformy thet abtaio#dr §old4<ie il?ellm?mﬁsft&f-b-
maj ori er t e QisN [ r@gi N . or
. band wihispe Fiod FbleAle' hers a%Et ofathBl 305s (LN T A"y
purlflmfs@nsalﬁde st Pes:t 3690pa- 539e°{“he two |sorrers The isomer in
maj ori A t@lé'é {gomtol ggne,. gw tspas [eS¥ . OFhe minority
i ek yiddis e 26930h3- 430bN6aBANEASY SL9Feny! ) -
1. 2. 3. 4 .a ydro 1- napht hyl ] 768-Bgdr ax152 4. 85 Bai@t hi opyr an- 2- one. _
= [err] (forrrula 2) - MW 555.47. Prepared according to Example | from6 g
(0.015 Alii)le)xaitfin’ﬂaiiiah -by thin film chromatography indicates the pres-

'bromp@d} geﬁsv} eI ¢ - grépdrib tb%hm%olao%w'h%@rweﬁl I ($hd15 ml)

+ of 4-h ran-2- one. After eat mantir\x%op ane
there majsmidined dlBeipesy | ¥hegecf-oat thscme tl‘«w[%rl?‘i evesy

G avi mité 'aP d$i Sr band wﬁ%ch iH%the caBeYof tH¥oprodiRds @ésml‘nbedl

?Z, 88 is 4%(33 %gzmél'e 1 FOU &ca&:ﬁlo&oli: srPeos?)bl@?thsepé-Z?’
1,2, 3, &rdtas rtﬂhydtwe 11somehshy| ] Th@ h)ednmy mﬂa_lj]omet;ﬁptmw%ljzl%ﬂ@

(100 Bl e, AbYbs!s Bhrioprad assyy ditivd o Pioumber lbton 1 0

34 - cﬁﬂcEQB‘-a'l‘bl@henyl) 1, 2. 3, 4-t et r ahydr o- 1- napht hol . After

purifi %ﬁéﬁ”&e@%ﬁ@“ ab%n{diﬁfe@ld MH&Q]}-WI}S@S&&&M&&O—QQD
-[err] avi rret ana c I—fg 1%
0% 8P xlla’#ehydroxy—ﬂi- Z}%élzlfpyf"éé'z"°“ie16 316238703% 4

(formula 2) - M.W. = 555.47.

Prepared according to Example 1 from 6 g (0.015 mol) of 3-/{4'-
bi‘omophenoxy)-#-phenyl]-'l,2,3 s4-tetrahydro-1-naphthol and 2.7 g
(0.015 mol) of 4-hydroxy-2H-1-benzothiopyran-2-one. After
treatment with hexane. there is obtalned a beige solid l“lPG 195~
105°C. IR ¢C = 0 ; 1595.

Gravimetric analysis - C% H% Br% - 0% S% : .
Calculated: 67.05 4,17 14.39 8.64 5.77 .
Found: 67.22 4.23% 14.09 5.79

Example 3 '.3{5-(4'-chloro-.ll—biphenyl)e- 1,2,3,4~tetrahydro-1-
W, naphthyl), A-hyaroxy;'—2H-[1]4benzothiopyran-2—one (formula 3)°
- '_031523c1023. M.W. 495.01
Prepared accordlng to Example 1 from 7 g (0.04 mol) of 4-hydroxy-
2H-1-benzothiopyran-2-one and 13.4 g (0.04 mol) of 3-(4'-chloro-
" 4-biphenyl) 1.2.3 J4-tetralgdro-1-naphthol. After pur:lfication
in ethyl acetate, there is obtained a whitish solid MP : 220 - 2°¢,
IRyC =0 : 1590

Gravimetric analysis - C% H% Cl% 0% 8% .
Calculatea: : 75.21 4.68 7.16 6.46 6.48 . -
Found: 5 19 4, 72 7.02 6.20

Exampie 4 [3-(4'-bromo-4-b1pheny1)-3—oxo-1-phenyl] 3-propyl-
. 4-hydroxy-2H-[1]-—benzothiOpyran-2-one (formula 4) 030H21Br03 S.
MWL 541485, |
5 g (0.020 mol) of 4-—hydroxy—2ﬂ-‘l-benzothiopyran-a-one and 9.1-g
(O 025 mol) of 5-(4'-bromo-ll»-biphenyl)-1-pheny1-3-propenone are



R "

Found». . '75.19 4.72  7.02 6. 20 Exanpl e 4
. [3 (&' - br ono- 4- bi phenyl) 3- oxo- 1- phenyl ] - 3- pr opyl - _ - , 15
4- hydr oxy- 2H[ 1] - benzot hi opyran-2-one . (formul a 4) [err] "MW 541, 45+ 509

(0. 028 nol) of. 4-hydroxy 2H 1-benzot hi opyran-2-one and 9.1-g (0.025 nol) of
:3- (4" - br ono- 4- bi phenyl) - 1- phenyl - 3- prdpenone are 15 -7- placed in 50 m

of et hanplaeed dinisw L dofr eeﬁaﬁom%bdta@nﬂi@ 9. 4uge s qﬁpérmﬂﬁéd under
haded Thig. Snshanridn fr Phas e SRGRT. ALl uk. roth T apdtiifey of jafe, ' ©
cool i ng obcanmine@ﬁséaafmam mbtaihéngnaobubhd;mnbﬁjmra@de&h hyd!lmexmedtund_

and the ji bl “Tm{ nt?é{xf’&& dd%&é’f?' £dr1ux 88" 8 HBEY,EC! Fhét%xen%éﬁing to

hydroex?‘r act o pur| assage-over a silirca colunmm a
recryst anbiiead fhecmpemﬂm, tha mnéalubéeggubgltna@qes isndydpoertaaated

“[err] : ah@r idpe [ﬁrlrﬂraté) is 15&%::91&%%&5&0 a”i"h)és 'f%rmedlfi*?%cipltate
8

Br % 0% . S%Cal cul ate '
. 5.92 Foaﬁdhydroextracted andGBuagf:\.eg. by pa§§ag§ over a J:-)c%ocgim| e

5: [ 3- 64d- When redryEtalliséd hfﬂme}:oluphenyl ] ﬂBane@qr beige solid

4-h Hal 1 543.4-6.
Pl acedyg‘:log%fé‘(? 3 a%’trb(gf&li?e g9 ée%qgé gr m#‘% rr]"Sé\éduct of
Exanpl eGmav'ﬂmeﬁrm angkyeis: 1. 7 §%(0. 04B%nol )- @ﬂ'%s_oda Q% pel | e‘ﬁ%fprm ‘The
whol e |s-at1Q¢1q)£.‘réanht to [err] ﬁ@dg‘kherg ahe. aq@e?6 i n gy | .;ZE,-.ons. 1.1
e

g (0.02 92 of sodi um bor o- dride The product is then for 2.
hours af ° , filtered and th@St Pt rabedes paﬂ'r'é?@ on to the entrated

([je; r] - g@xampﬂwr% ( 6@-@- -bﬁ@mﬂi-a,-blpilibﬁynoLese@hy\&robg-pr-qmmge@,prop__
ral ne n N 2 T 3
ﬁe—%@ﬁ —% w&l{%" éf eEB?i‘SBS. :

with th el e _
[err] 1806. @r&ﬁim‘t&-i c anal yS| S: C% H% Br % 0% S%

g«g' gg' a&ﬁ_%fged ip, 3,250 wP- 13Qact§r ér B497L (BOAYG 1P JPUBKE pro-
duct of Example 4, 70 ml o% ethanol 1.7 g (0,043 mol) of soda
in pellet form. The whole is then brought to 30°C and there are
added, in small fractions, 1.1 g (0.0292 mol) of sodium baro—
‘hydride. The product is then left for 2 hours at 30-35° C, flltered
. and the filtrateis poured on to the concentrated: H,0-HC1 mixture
(600 m1 - 30 ml). -The formed white precipitate is drained and
this is purified by passage on a silica éolumn, being eluted
with the cyclohexane-CHCla-MeOH mixture: 125 - 75 -25.

MP; 110-120° C, IRYC = 0= 1600.

i ~ Gravimetric analysis: C% H% Br% 0% S%
Calculated: 66.50 4.27 7 14.71 8.8% 5.90
Found: 66.25 4,28 14.82 - 5.86

Example 6: L[3-f4'—chloro-4-biphenyl)- 5-oxo—-1-—pheny],_7-3-—propyl-
4-—hydroxx-2H-[5l] -benzothiopyran-2-one (formula 6)
%OH21 01033 M.W., = 496. 99.
Prepared according to Example 4 from 8. 7 g (0.0273 mol) of
| 3-(4'-chloro-—4—bipheny1)-'l-phenyl-}—propenone and 5.3 (0.03
mol) of 4-hydroxy-2H-[17—benzoth10pyran-2—one. . After purifica-
tion in toluene, a white solld is ebtalned. MWG 171-3° C
IRYC = 0 : 1590. I
Gravimetric analysis: :.C% -H%¥ = Cl% 0%' 5%
Calculated o 72.50 4126 7.13 9.66  6.45
Found o 72 76 4.37  7.25 . 6.2




Exampl e 6: [ 3-[ 4' - chl or 0- 4- bi phenyl ) - 3- oxo- 1- phenyl ] - 3- pr.opy! - ib
4- krydr oxy- 2H-[ 1] - benzot hi opyran-2-one (forrmula 6) [err]. MW = 496. 99.
Prepared according to Exanple 4 from8.7 g (0.0273 nol) of

3- (4' - chl or o- 4- bi phenyl ) - 1- phenyl - 3- pr openone and 5. 3 (0.03 nol) of

4- hydr oxy- 2H-[ 1] - benzot hi opyr an- 2- one. After purifica- tion in toluene. a
white solid is obtained. [err]. [eTa‘]' = 0 : 1590. G avinetric analysis:

5%13 .Eiwﬁigle g-%)'q-chlo%@-@i P BF1 ) —3-hydroxy-1iphedy 1A 3 ro-
. . . O (Ul

6. 21 bronyl-ri-hydpoxy-eH-£7/~benzothig RYRANT -n.ylfe%‘y"u}-%)” 7-3- pro-

propyloég)-%%gm—l-ﬁlﬂhbeni opyran-2-one (forrmula 7) [err]. MW = 499,
Pr epar ordf'ng to Exanple 5 from'8 g (0.0161 nol) of the product of
ExanpRreparied acédrdidg tol Examplaisf i frqel8eg (0:01630mal ofofithes hyl

f or mary rgan f ' Lroglrs A
bei geLBIg’?d{J%{ gt iﬂs%‘?fg?‘gd.s‘[ grﬁ %.gﬁ‘é‘rbrif fé’éﬁg Jof ?lag% 9 g/g b2k,
&r avi B0 mk ohAimethyl formamide (510 ml @f;wabemend 1. @A d

72. 20 no¥) G sddidm boﬁof\gdr}%ueﬁﬁ FoAnseige product is isolated4 5.01

7.17 .21 ample.8,: - < _

- br omd®g B p 7{‘1)%390%9%9?%91%%&&31 _3IR¥G.= 0 : 1585

pyl - 4 GrydrimesPie [ dhabgsigthi opyrCsh- 2- or% (fornOl% 8). Bé#r]. 0% MW =
547. 4 r according to Ex g4 f 11 .03 g OfF

3- (4 Ebaﬁgﬁgféf q‘phenyl )-1(2-thi ??QS pé%r%nong'gﬁd 5. '4)2( 0. 093'362rml ) of
4: hyd®oun@H-[ 1] - benzot hi opyran-?;‘g/ e, Thebtby dbldi ned%%"_

ré%; YSanpBats on [30MacgrbmcAi-thipery IHlsLoRelhd (oS e dFD7 13- pR6 L]
1600. Vi LVSLS, 70 H0 Br 7% S76 0 urat ed
61. 42 oxp-SH7 1 ThenzoL an-2-one (formula 8g1 65 3. 52

12. 00 {@Bf@ Sibhe cHoWraet Sy ItAates: BE, CH DE, FR GB, IT, LI, LU,
NL, Slgaé-[ ié ' '
Prepared according to Example 4 from 11 g (0.03 mol) of

3-(4'-bromo-4-biphenyl)-1(2-thienyl)-3-propencne and 5.8 g
(0.033 mol) of 4—hydroxy—2H—[’l]—benzothidpyl‘.an-2—one.

Thereby obtained by Fecrystallisation from acetic acid-is a white
solid . MBy: 140-5°C,

IRyC=0 : 1600. ;
Gravimetric_analysis: - C% H% Br% S% @ 0%

Calculated 61.42 3.50 14.60 11.71 8.79
" Found 61.65 3.52 12.00

5 Claims for the contracting states: BE, (H, DE, FR, GB, iT, 11, 10, NL, SE.
& .’I. 4-hydroxy—2H-1-benzoth_iopyran-z—ones. characterised by the
forrula: - OH ' a '

& (T)

. S 0 S
in which, when R,] is hydrogen, R an_d AR' may fo_rm a tetrahydro-
naphthyl ring; R and R,l may- form a carbonyl group with the adja-
cent carbon atom; when R,, is hydrogen, R may be a‘hydroxyl grou-
ping; AR is a biphenyl or phenoxyphenyl group, possibly substi-
tuted by a halogen; AR' is a phenyl or a thienyl group or may
form with.R a tetrahydronaphthyl ring-when R, is hydrogen:
2. 3 -[ 3{4* —bromo-l&-bipheny])-;'l 32,3,4-tetrahydro~1~naphthyl7-4-
hydroxy-2H~/1/-benzothiopyran-2-one, according to claim 1.
3. Process for preparing the compounds of claim 1, character-

ised in that it consists in causing reaction of the 4-hydroxy-
2H-1-benzothiopyran-2-one with a compound of formula :




1. - hydroxy-2H 1-benzot hi opyr an- 2- o'nes ‘char act eri sed bWa i_nlb
WRi clk,. when R is hydrogen, R and AR nmay forma tetr rlng;- S
" R and [err] may forma car bonyl group with the adj a-ﬂm ,mua"ﬁgﬂ";m when
[err].s s hydrogen, R may be a“hydroxyl grou-- ping;. AR i s atbiphesyl

sphenoxyphenyl group, possibly substi- tuted by a halogen; AR is a phenyl
or a thienyl group or may formvm'tb 8a tetrahydronaphthyl ring when [err] =~

|1 S hydl’ l 3 [ &1 lF|br Ct. .‘ .5.1 - ‘_ dro _ﬂ-hen s g 0 e T
E4tetrm = q;- S AL ~B5ENTo ran- -one7 accoral
“to cl ai propy}-4-pydroxy-i-4it/rbengsothhapxn u-—-s eo formuka )character-

i sed ingt chocensi ¥.w.J rgaggg' jng reaction of the 4-hydroxy-
2H 1- ben Qtﬁt@}o n-2-one wth a conmpound of fornula - 8- '

16 Exi'mpke Eredl &c(c%rfcmibg H@-Exdipbens| rramhedgofol.mﬁnemm dfprthe 00
ro enzot e r I

Ilgr eggr eBTY ﬁz%néga ‘e @ ?p%meg 85'?8 Bég? %I )§o§%i t(h(raIlp?rloBélﬁ/\lfcmﬁjr
_Exanpl 56. mL efg d(:me(rmm rﬂ:dl)mmﬂi@eda’l()nmbebfe!‘atérmango me & @

*for rram f1 Wit 040 0 1) raqmdir de A

bei ge proc]ft}ct |s°:ascl)%ﬁ?ﬂ(c£ IB rlgL @egl(()SAlgéggggie%gggg? (égén)m | RyC I_ 0o :
1585 Gr Mgt 05-A28 ecompogdfion). pdR 0% Cal cul at ed

;2130 cta¥8methikl ana gfs: 9. 62c§ound H% Cl% S% 72.20% 5.01
e

[3- (4' Qla&r%‘ll?t(ﬁ henylﬁ 3-'oxo- 1- ?3 ?Rl enf’l‘ﬁs- 3- gr'c')]:1 6.42  9.62 _
py! - 4- hydumay- 2H- [ 1] - benzot hi opyra&. 24one 5(00r nuZa1d) . [ &+31 MW =

'g_%47b2rred 8’;100 di m 190 8”12-111%13-%&)‘14(1 g‘n}jﬂl ,. , _3_1._.0_'
- - o1 o——= =o- PI UPETIO] 119 O
4- hy dr opyia#-d e wm, L4 eenzo8hi opyRanaidy t(aﬂQ?éfﬂlltﬁ/

recryst@llﬁatg grom agafi czashg, a white SO|Id. MPG [err] [err] X
'1600. G &8 T I'@ & adal ysi s: 54%%1#7 Br % S% 0% Cal cul at ed

61.42 P%e'ifhré&l-&ibordﬂnéltoficiimple 4 from 11 g (0.03 mol) of
| 3-(4'-bromo-4-biphenyl)-1(2-thienyl)-3-propenone and 5.8 g
(O 033 mol) of 4-hydroxy—2H—[‘l]—benzothlopyran-Z-one.
Thereby obtained by recrystalllsatlon from acetic acid-is a whlte
solid . -MPG: 140-5 C.
IRyC=0 : 1600. .
Gravimetric analysis: ¢ C% H% Br% 8% © 0%

Calculated 61.42 3.50 14.60 11.71 8.77
Found 61.65 3.52 12.00

— Claims for the contracting states: BE, CH, DE, FR, GB, IT, LI, LU, NL, SE.
h R 4-hydroxy-2H- 1-benzoth10pyran—2—ones, characterlsed by the

formu1a° :

@)

in which, when R,‘ is hydrogen, R and AR' may form a tetrahydro-
" naphthyl ring; R and R, may- form a carbonyl group with the adja- -
v cent -carbon atom; when R1 is hydrogen, R may be a hydroxyl grou—
' -ping. _AR is a biphenyl or phenoxyphenyl group, possibly substi-~
. tuted by a halogen; AR' is a phenyl or a thienyl group or may
K form with.R a tebrahyd’ronaphtbyl ring ‘when. R, is hydrogen.
_ "[3-(4'-bromo-4-bipheny])-1 2,3 ,4-—tetrahydro-1-naphthyl]—l&-
hydroxy—2H-[1]-benzothiopyran-a-one , according to claim 1. _
- 3. Process for preparing the compounds of claim 1, character-

' 'ised in that it consists in causing reaction of the 4-hydroxy-
2H-1 -benzothiopyran—Z-one with a compound. of formula



=

e e

Found* : . ..61.65 3.52 - . 12 om—mm

c0ntract|ng states BE, CH DE, FR GB, IT, L

4- -hydr oxy- 2H 1- benzot hi opyr an- 2- ones. characterl sed Elw "]uﬁ in 17
whi ch,~=when Rl is hydrogen, R and AR may forma tet ring;

R and [err] may forma carbonyl group wiig-the adja- cent carbon aton1 when
[err] is hydrogen, R may be a hyo'uxyl grou- ping; AR is a biphenyl or
phenoxyphenyl group, possibly sgbsj- tuted by a halogen; AR is a phenyl
or a thienyl group or may form i QFT trahdronaphthyl ring when [err]
i s hydrogen. 2. 3-[3-(4 - br BoONG_BNQhET 1)-1,2, :

-3, 4-tetrahydro- 1-napht hyl ] - 4- hydr @yt 2H[1] - benzothlopyran 2-one,
according to claim1. 3. Process\{a preparing the conpounds of cIalntl

char act er gpbge AR atnt@ta 'ﬂox‘ip@'t%ﬁ‘dﬁy&ﬁéﬁéﬁﬂhyﬁaﬁihgﬁl &f t:ﬂeh4ahz¢6

2H 1- benzot hi opyr an- 2- one mnth gonmpound o hgfornu ﬁ%? Fh % form
a tetrahy&FoﬁEBﬁFﬁﬁ-ﬁqqﬂﬂ _ ac o¥ReRRR 3| B?nﬁlﬁar P&ﬂﬁ
when RR forma carbonyl grouﬂ{ o, adjacent -carbon atom 4.

Process f f | a aceording to C|alﬁ]1
charactergE8§ %Lha géggcoﬁﬁgﬁﬁgg are 0 tg?ﬁgd by reduction of

conpounds %ef f§WWMQ§SE§0r gmﬁnagytaqneeﬁ pei compeuadaraft EorBBYS n t hat

it contains as active substance, "¢ AT ¥él according to clalntl in asso-
ciation with a support whi My the %gdent

Rodenti ci de conposition ac 0 cIa|n15 cﬁ%? treskq Fﬂaﬁﬂaﬂ’lt
contains, as active substah b3(4 br ono- 4- bi phenyl ) -

1,2,3,4- tehaahpharibeﬁuﬂntnudbzbﬁgshcn@mﬁbhﬁd$ beezobbaﬁpydaby 2ednet10n .
of compounds of formula:

: CH AR' O

Se. Rodenticide composition, characterised in that it containé,

as active suﬁstance, a compound according to claim 1 in asso-

ciation with a support which can be consumed by the rodents.

6. Rodenticide composition according to claim 5, characterised in that

it contains, as active substance, the 3-/Xt-bromo-4-biphenyl)-

1,2,3, 4—tetrahydro—1-naphﬂnl]-4-hydroxy-2ﬁ—[17-benzoth1opyran-
1 2-one.
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