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Where m is I or 2, and R*is the same or different and is a halogen atom; a straight
or branched chain alkyl or alkoxy group, preferably containing at least 2, more
preferably from 5 to 12 carbon atoms; a cycloalkyl, preferably cyclohexyl group;
" an aralkyl, preferably a-aralkyl group; a phenyl or a phenoxy group, or a halogeno,
- preferably para halogeno, substituted derivative thereof. The halogen atom or
~atoms are preferably chlorine or bromine. Where m is 1, R* is preferably in the
para position and when m is 2 one of the R* groups is preferably in the para
position.” Preferably R? contains at least | but not more than 3 and optimally not
more than 2 halogen atoms. Further, R? is preferably an halogenopheny! group, a
bi-phenyl group, an halogeno bi-phenyl ‘group, a phenoxyphenyl group or an
halogenophenoxypheny! group, more preferably a 4-chlorophenyl group, a 4-
bromophenyl group, a 4-(4"-chloro)biphenyl gxoap, a 4- (4' bromo)bxphenyl group,
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-in which R', R? and R® have the meanings previously given.
Compounds of general formula VI or VII may be prepared by treating a salt of
malonic ester derivative, such as the sodium salt of dlethyl malonate, in a solvent
such as methanoi or ethanol or dimethyl formamide with a compound of general

35 formula VHI in which R!, R?, R? and Hal have the meanings given previously, 35
-followed by hydrolysis with for example sodium or potassium hydroxide in~
. - aqueous ethano! or hydrochloric or su]phunc acid. Compounds of general formula

VH may be prcpared from compounds of general formula VI by heating at or near

the melting point to effect decarboxylation.

40 Compounds of general formula VI or VII may alse be prepared from 40
compounds of gencral formula VIII by other methods commonly used for the
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- EXAMPLE 1.
-(3-p-B|phenyl-l 2,3 4- tetrahydronaphth 1-yl-4-hydroxy coumarin
A, a—Benzyl-p-pheny]benzyl alcohol
- (i) Sodium borohydride (6.7 g) was added to a suspension of benzyl-p-biphenyl
55. ketone (47.4 g) in ethanol (150 ml).-The solution was heated to boiling, the heat 545
: removed and the solution stirred for one hour. The mixture was d;luted with water
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2 4.4 _O-n sHi3 :

. Examples 3, 4, 5, 6, 7, 8, 10, 11, 12, 13 were made by the route described in
0.8 5.7 ll?.éarpple IF (ii) Examples 9 and 13 were made by the route described in Example
ii1). : : .

S (In) Example 8 the product from the direct condensation of 3-(4'-Chloro-4-bi- 5
phenyl) tetralin-1-ol and 4-hydroxycoumarin was chromatographed on silica using
chloroform as eluant and the fractions containing components having Rf values

: 0.8 and 0.71 collected and evaporated. The residue was rechromatographed on

15 5.2 " silica using chloroform/trichloroethylene (1:1) as cluant to give four fractions. The

. ’ P10 first fraction, (i), contained the component having an Rf value of 0.8, the next two 10

fractions, (ii) and (iii), contained both components and the fourth fraction, (iv),

contained the component having an Rf value of 0.71. The fractions were

i evaporated and the residue recrystallised from ethyl acetate to give the properties

; listed in the table. :

f

15 : Pharmacological Properties :
The products of the invention have very high levels of anti-coagulant activity
relative to that of commercially available compounds. More important is the
: activity of the materials against an anti-coagulant resistant strain of rats. The ratio
« of activity resistant:non-resistant is far smaller than that seen in other compounds,
20 i., there is little resistance to the compounds of the invention. 20
We believe that the increased activity of the compounds of the invention to
resistant rats is due to a high level of affinity between the particular stereo- -
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4 . L an
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S - one stage method of Qixker i nental Theoretical Exanple .
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J - W{?L t line of fit. The E.D.50 in this C@ sztge dogcé of —cc% S
4 67.215 long the prothrombin times b ,9 . 15
3.3 . 4 2 Baits: Bants containing £.025% or 0.02B}/ anti-coaghlant were produced by
2.9 6. 8 ' -8Aacgtone slg'ryz Aftgrair deyingpthese were diluted as necessa y hand mixing.
7Tl§ _ﬁg bas case w S me%gﬁmggrade s&bﬁsed atmea
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i (i V), contalned the conmponent having an Rf value of 0.71. The

wer e evaporated -and the. reS|due recrystalllsed fronlethyl acetate
e’ propertles : '
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-probabl litylsheets and frawi ng the best I'ine-off fit. The E. D.50 ijn this

‘case, i.s th¢ dose of -antil-cdagul ant 15032 Irefdired to ptdl ong t he
prothronbin;times by 50p6, - - 045 g Baits:
Bai t's conj.akni ng 0. 0259 dr o. 020% ant i - coagul ant Pe pir oduce by acet one

_slurry. Artér air dryinp,s these were}diluteed ag negessary byiband mi xing.
The bait base in all cases was mnedi um grade stabilised jpatneal. The
prepared ‘baiits were offpred to rats pr m @0 Ng alt%rnafive HPet was 20
..availablej Tap water gs avail ablejad | i BaAit g yeref replaged (daily.

 Mortality 20 counts ere trade daily up to.1d days of| contihuods feedi ng.
1, PROTHROMBI NS Prot hropisin ED 50* 4fh daw.@aftgr 8.0dail y | . PL.6i njjections in
PEG 300. Approxi mate ED 50 ng/ Kg/ Day| x_3 daily |doses. : 25 -
‘Mal e Rattus|norvegicus.| & 1 o= 012 -

25 . 10 L e :

.1 458, 670 midi i ed 8 i t+iii _6.12 - 0.10 1.2

TABLE 2 Homgzygous 8 v .- Resi st ance 0.07 -
9 0.22 0.13 1.7
10 -0.07. 0.07 1.0
1 - 0.33 -
12 - 0.18 -
13. - 0.20 -

 * ED 50 =~ dose calculated to elevate one stage prothrombin time:

fiom a mean restmg level of 16 seconds to 112 seconds. Calculated
. by best line of fit in logarithmic probablhty paper. '

- # ED. 50 Resnstant/E.D. 50 Non-Resistant.




Resi st ant - Wstar - Factor** ive d "
>50 . . 0.35° >100 | houseg @
10 T

>50 3.50 > 15 rn by the
12 [Dl‘;[‘] 5 0 0 qn' 1,458,&/%~1 6 n<ian of “
[err] 20 . 0.19 . ~100 eeiigardnd oagétmant
D| phaci none >20 —0—23— —>90 15
.>20 mi xing. diet
Activity of produc of%xam le 1 irelative to
56 wyarff:'x X P 054100 X 0,35
20 1 0. 32 0 15
o i} Actlvxly o(prgchct of Examp]e 1 i/relative to 1. 25 1 3
- Coumatggralyl: | . o>12‘° 0.12
| 0.10 -~ 0.08 pair TRIALS 1.3 6
10 dag. @nilnuous exposure no choice. 0.14 0.09
(a) Resistant female homqyygams gesistap§ Ringrydgicus. 0.12
1.2 8 v - - 0.07 9 '
' 1.7 10 . _ . 0.07. 0. 07
D TP 13
10. _* ED B0 __dose calculated to elevate ane stage
dn time froma nmeanFesing | evel off CeBcestratimdernt) of MpRaliteconds..
by best. line of fi{ A togarTtim ¢ probapf Tty PRS0 B D. 50
50. Non- RESI St QB lorophacihéne 250 0.5 Standards
q Coumatetralyi 1250Resi st pnt1/5 r mal
if product of Example | i rel atlve to S(- )W\arfarl h: 1/5 '
. : 2 Activ 1y of P oduct—of E)(clllpl{ﬁ i et ost/}j ve—tp * -
] : . _ _ >10 10 X 7/10 2 2.
iS 10 day continuoug$ exposure no ch¢ice. (a) Resis am‘/lff enmg| e
resi stant R norveg-cus—FABEE-3
i 10 4/5
5 3/10
45 _ 10 5/5
5 5/5
2 4/5 .
6 . , 50 5/5
' 10 0/5
7 5 10/10
_ 2 0/5
8 B (I B § 11 5 5/5
2 5/5
1 5/5
19 . 5 5/5
' 2 3/5
10 5 5/5
_ 1 /5
11 - 50 5/5
12 _ 10 4:5
13 10 1/5




Corrpound~ Concentration (ppm

Mortality Warfarin
250 s i

0/ 10 Chl or ophaci none. - 250 @ |
0/5 .+ . Standards Counmat et ralyl 250 :
1/5 20d i 13 1,953,670 5/5 10 3
-/ 10 5 § 0/ 15 &) Non-resistant LAC mice 10 '
--4/ 55 3/10 -5 10
. Y [mlla ClLE..10
g,/('g g 5/5.6 Compound :U_ Concentration ppm 10 7%6’& iYy
“0/5 8 i i S(-) Warfarin 5 20 5/ %0/20
25){'5_, 1 5/5 9 _ 1(535 i// :8 5/5
2 . 3/5 10 . q ’ " 5/51
_ W
5/ E 11 R(+) Warfarin 40 1(2)8 5/ 5‘:@& ._ _
10 4/5 13 ' 10 1- OpAch 12
.13 1 i 1. 458, 0670 10710
13 -a ’ (l:) Non-r Sistant L 7ice . . |
Conpound Ooncentratlon gpm rtalifly S(-) Warfarin
20 ' 10/ 10 1o4 5/10.2 0.5 5/10
- : 5 _ 2/ 10 |R(+)
Warfarin 3100 9/ 8¢ 20 9/10 1/10 10
130 /10 1 | . 1.0 }9 140 0.5
. 2.0
64200, 2 o/f18 | : 4 |
0.5, 5/ 10 7 1.0 10/10
- 8 . ii +1iii 0.5 10/10
9 0.5 9/10
R 10 0.5 10/10
0.2 0/10
. (c) Resistant Rattus rattus
i Compound (?oncemrailion ppm Mortality
Warfarin 250 05
1 i '50 . 5/5
L 8 i 50 5/5
@ Resistant Mus. musculis
Compound Concentration ppm Mortality
] Warfarin 250 0/5
N _ 1 i 50 5/5
| S : 8 i +iii 50 5/5
/
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+ 0l

i |
o/48 1o

10/ 10 -. St andar

0.5
ds 7

. 0.5

1,458,670

9. +10 -6,
1.0
10,/10 9 Ny )

- 0/10 (c)
Mortal i

5/5 (d) Resi st aAtonudai
- Mort _al T

- Resi stant Ratt

t\én.V\arfari n

ASivitabtt iemdc®NMPound

250

¢ stage pr.olhmg;.b_is L'Epes as megspred on the fourth day

LB,

50

CEEY N ol o W adew T\

mis¢
t Wia MR fnadvedicus used. throughout.

S conpound . -

250

"5/5 8 i

r I 543057 07U . . ~ _. — . .j_ -
ity of isomers One st.age "pr.ot hr onbi nbggerygg%g_ﬁ,ayeawﬂﬁmgg th_e_l
after. 3-daily I.P jyinjections Ml e |JR nervegi Cus |us@Ebnds ds 1
: ' Prat-hofiA—e—3 secedds -
} I\/@aan. Dose ,ng/_ Kg_/_ d’%f t running isomer Ow t 213

ng isoner. . Witar rats - 213Yy star. rlat sy¢
126. 0. 08 - - 15 1 [fast g.phni ng ijsoneys :
.. 24.9 Hono ' rats 1 slow rynning isgner
. '190: 5 "W st 3 H%a,sb_{ugning isomer 0.4 0.10 249
ow ruhning i somer | aeYE0upregistant 1212 Homozygdus
' 0.2 128. 3 rdis : . 0.1
runni ng i somers (fY slow runnfg2somer 0.15 212+ W sters rdts
. 83.4 0.07p Vistarrats 4d.2 8 8w runrfi ng!30dongr s
T 1 slow running isomer 0.4 212
Homozygous resistant 0.2 128.3
rats 0.1 . 28.0
8 fast running isomers (i} 0.2 <212+
Wistar rats 0.1 83.4
: 0.075 402
8 slow running isomers oo
(iv). 0.10 212+
Wistar rats 0.05 - 73.5
0.02 16.7

WHAT WE CLAIM [S:—

10

1. Compounds of general formula:

where R and R? are the same or different and are hydrogen or-halogen atoms or
straight-or branched chain alkyl or alkoxy groups, K> is an aryl group having the

fqrmula: ._ o
("D

where m is | or 2, and R* is the same or different and is‘a halogen atom; a straight
or branched chain alkyl or alkoxy group; a cycloalkyl group; an aralkyl group; ora H
phenyl or phenoxy group, or a halogen substituted derivative thereof, '

2. Compounds as claimed in claim 1 wherein R® is an halogenophenyl group, a

- bi-phenyl group, an halogeno bi-phenyl group, a phenoxy phenyl group or an

halogeno phenoxy phenyl group.

L~




:%OV\HAT \/\élaA}/\r\/Isfgr-r?tSCorrpdunds of gene ‘mmm“r“l‘umuumw? '59-

['err]"f'? 5 wheretferr] and [err] are the: sarmsmmdlffer‘ent afd are hydr ogen i+

hat ogen at os or 5strai ght :ﬁ"‘ Flsmchal n al kyl or al koxy
groupg, [err] is an aryl group having t e ol Terr] where mis | or 2,
[®rr] is the sane or di bhesepd nr&ﬂﬂdm.h&&mk’k@hﬁ)gﬁﬁku%dQﬂ]lluﬁluﬁ:Tﬂfd?dyght 10
orsbriinched chain al kyl or -afidedxgeilyridtpnicaticycl oal kyl group; an aral kyl

grougd or a 10 phenyl aqr ﬁpenox rQu a, hal ogen substituted
derivative thereof. 2. Corrp@un S "ﬁgetF% ur?é‘(gj)u‘lwugh "Sim | wherein [err] is an
halog*nophenyl group, a bj-phenyl group. an hal ogeng bi-phenyl group, a
phenggy phenyl group or hal ogeno phenoxy henyl oup . Mcah/ :
1, 4583670 3. Activity of |sonmers One stage| ptost ﬁ‘gg;g%gg"‘maasur ed on
the - f@durth day .after 3 dpily |.P._injectibns Mae&no vedl cus_wsed
throu_hout Mean Dose mg/ Kgfagagenning Booethr oprbi n 0-33 ’13 $econds 1
fast Junning isomer Wistargatg 308213 WJ tarl gat S
0. 15 4 126 0.8 15 | “fast run |ng I somer
0.4 3 24. 9 HOrRZMPMHE idosd St fint rats 1 sl oy runpbngli soner:
0.15 190. 5 -\W Bbmezyeas gesistaat 0.10
130. O:I sl ow runni ng i songr s 0. : 212 HonLrDzygo'us
resi sjant - - 0.2 1 slovu running isomefO- P I Al .15 190.5
0.1 % ' 28.0 B Wasdr riggnni ng | sprrer s ;i) 0.1320.0
212+ Qi star rats 01— w %—4;1?—9-7-5
. H H nnmgl om ot A H
40. 2 sl'ow runni ng i soney t’ Ioous resistant D. 10 0.2 12 :}2 W st ar
rats-4 0 O9as 3.50.1 28.0
8 fast running isomers (i) 0.2 212+
3 Wistar rats 0.1 83.4
0.075 - 40.2
8 slow running isomers :
(iv) 0.10 212+
] Wistar rats 0.05 735
B 0.02 16.7
] WHAT WE CLAIM IS:—
: 1. Compounds of general formula:
rR3
oH
2 I
R R2
T o” Yo
B Rl
5 where R' and R? are the same or different and are hvdrogen or halogsn atems or

straight or branched chain alkyl or alkoxy groups. R? is an aryl group having the

formula:
“(R9)p,

where mis | or 2, and R* is the same or different and is a halogen atom; a straight
10 or branched chain alkyl or alkoxy group: a cycloulky! group: an arzikyl group;ora
. piicayl or phenoxy group, or a halogen substituted derivative the reof,
. - 2. Compounds as claimed in claim | wherein R’ is an halogenophenyl group, a
. _ bi-phenyl group, an halogeno bi- -phenyl group, & phenoxy phenyl group or un
4 , halogeno phenoxy pncm' group,
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S ST IS S o)

[err] 5 14 fl ere [err] and [err] are th q SR Or *di Ffekent and *are T

~—hydrogenor - —ehat-A-aHoH—er—al k
groups, [err] is an aB rtq[remﬂ@ﬂ'!m!ndl’ ﬂcrh]ormmégrmpsad«r or 2,
and [err] is the s%‘iﬁ" m ODE’ f(4 )"’ e“h'aﬁ ; Bhfﬁn b’éi?m “qlﬁﬂ)ﬂ‘tpslo
or#branched chain in 16k qxﬁ ? dﬂb.laﬁ aE i ky
group or a; phény| momhemo group or a en substltutcd derrvatlve 5
thereof. 2y Conpou 355?5' éi Pnl’clbéﬂhﬁw' Mgﬂm‘ﬁt‘{*eﬁrordﬁhﬁl ah-yb-4-

- hal ggenophenyl groHB x‘”um

smh O m[&ﬁgq 4y RRE M, G OUP, 2
ph'(:noxy phenyl group 0r3-€&=p E@raﬁﬂir rg'li?t 1C§wn-hydroxﬁ[umarm 15
1,458,670 3. Gonpounds$. hs(3cllﬁ|-hem1quhma4mllz- kha4 eleraly@rareplah 41 ehl) o4 ophenyd

_group, a 4f bronopHeHg chg, B o dhedsi {1 e ]h
4- (4 - brorm) bi phenyl jarlp; [4a°9’ if,%;ir;f“ bifgHe h']% éﬁ% &ﬁS?[Ba;‘“oa a
4-(4' -chloko hendygro mﬂrl roup loro - - i phenyl -
1,2,3,4:- t thydr one} p-brq;mqplgl%rﬁ?u 34 tetrajrydronapht!hyﬂ) @k%@ mexamm 5 3 - 15
(7 - Methyf - 3 - &[&daﬁ&m hengxy)phepyll-dri bt Setsginenqnaphih - L-yPy . - 4 -
hydr oxycou LTH rih. 6. %cyclohexylphenyl 1,2,3,4-tetrahydronaphth- 1-y])-4 hydroxycoumarin.
3- (3- p- bi phenyl -1, 2, 314 @%mmm terghbp hﬂhﬁ&myhymﬁhm eh)eyeied Eduiarin..
7. 3-(3-p- )he¥R)xyphen r‘ he nll f tg gq?p;h sh-1-y1)-4-hydroxycoumarin. 20
-y1)-4-hydy oxycoumerenrbc "'" scrithd - 4 - BPOTSEH SRET Lio43ang pybstantially ag, 4
f et rahydronaphth - | {74 |)1ethod40f1nakih@ chﬁhdf@&yrﬁ[mdﬁ@srals Blainfd in any one of claims
3-(3-p-chl or ophenyl| to 16 CQmelSmgtf@Ml%zﬁym@nmmuﬂhnf the-fptnyuldt—hydr oxycounari n.
10, 3 - (3}- [4' --;chlorobiphén - 4 - yl] & 2, 3 4 - tetrahydronaphth -1
- yl) - 41 hydroxycounarln 15 1. '
3-(3-p- broﬁnp&gn -1,2,3,4- tetrahydronap '
15 12. 3 - (p - bronDphenoxy)p
- I - yl) 1 4-- hydroxycounarln _ N
I -(p- cyclphexylphenyl 1,2,3, 4- tetrahydronaphth 1- yI) 4- hydroxycounarln
14 -3-(p- benzylphenyl 1 2 3 4-tetrahydrondpht h- 1-yl)-4- hydroxycounarln
20 15. ]
3-.(p- n- hexy Iphepnyl“%} Cﬁn%mP%Pf%ejﬁ?%ﬁhﬁﬁﬂﬁf1_y1) 4- hydroxycounarln
= 20 16. Conpounds as cl ai ned |n any OH% of claln§ | 9% 15 and substantially
- as - hereinbgfore descri bed . 17.\AnNE pLi, heni cal conpounds as.
claimed iniany one of clains 1 td si ng a compound _of
. the fornul & [efr] 3

yI) 4- hydroxycoumarl n.. - -
|- 1,2,3,4 - tetrahydronaphtzh

where R!, R? and RJ are as def'ned in claim 1 and Hal is halogen.

ok 30 18. A method as claimed i in claim 17 wherein the compound of the general
4 formula:— . 30

' _ : ' L o HAL
Vatoms or 5¢ - ’ ) ' :
1aving the - o o 3

B 3

is made by reacting a cornpound of the general formula:—

OH

R
. a straight -
roup; ora 10 ;

¥l group, a _ ' )
3up or an 3 e Co by




wcorrpound .of the general for rf_ul a:- [err] V\hermmurmml""ﬁmmn : a:@)
i,n claimpl and Hal is hal ogen. 18. 4ﬂﬁ%80d "as ¢cl aimed s n«Claif 6
the co —F-S—pade-—by-reacti-Rg—as—— —

3f the general forn%whanethdd sdclaiinedrin claim {8 wherein the halogenating agent is
t h a -hal'ogen 37@ 1orus trich r‘ide,“phosphprus tribrq_ngiqggg gikmy! chloride.

thod as cl.ai npg] ﬁtﬂ"é‘l_ o }%‘&erfeﬂ"ﬁ PrEf FABJEda? Nfewyetie P
trichl oride, phosphoriis tribromnmde or thionyl chloride. 20. A
jcl ai med in any one of claims 17 to 19 Wigrein the com -
the general fornula:-- [err] i's nade % duci ng a conpound of the
jrmul a: - [Serr] where [err] and [err]. arg a3 [err] 21. ‘A nethod as '8
i any one of clains 17 to 20 substant g as 10 her ei nbef ore
n the Exanpl es. 22. Conpounds as ckéi ned i any one of. claims |
inever - made by the process clainmed in amy one of clains-17 to 21.
jenti ci dal conposition conprising a conpound as clainmed in any one
1l to 16 and 2% THedympiusitgidorempern ¢f thepenery formyla:— 24." A
iki |l 1ing rodents conprising feeding the rogents with an 15
mount -of the conposition clainmed inkglaifn23. For the -
- STEVENS, HEWLETT & PERKI NS, Charter g4 af ent Agents, 5 Quality
ncery Lane, London, WC2A 1HZ. Print e'd er Majesty's
i Office by the Courier Press; Leanm ngf®nhSpgs 1976. Published by
O fice, 25 Sout hanpton Buil dings, London, WC2A | AY, from which
be obtained. yhere R!, R? and R? are as defined in claim 1. ' )
- ’ 21. A method as claimed in any one of claims 17 to 20 substantially as 1

10 hereinbefore described in the Examples. ) :
' 22. Compounds as claimed i any one of claims 1 to 16, whenever made by the
process claimed in any one of claims 17 to 21. ) .
23. A rodenticidal composition comprising a compound as claimed in
any one of claims 1 to 16 and 22 in combina_npn_w_lth a carrier. o {
15 24. A method of killing rodents comprising feeding the rodents with an J
effective amount of the composition claimed in claim 23.
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