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2-(4-f|uorocyclohexyl)-3-hydroxy- 4-naphthoqumone,
2-hydroxy-3-(4-trifluoromethylicyclohexyl)-1,4-naphthoquinone;
2-(4-n-butoxycyclohexyl)-3-hdyroxy-1,4-naphthoquinone;
2-(4-t-butoxycyciohexyl)-3-hydoxy-1,4-naphthoquinone;

50 2-{4 A-dimethylcyclohexyl)-3-hydroxy-1,4-naphthoquinone;
2-{4,4-diethyicyclohexyl)-3-hydroxy-1,4-naphthoquinone;
2-(4,4-diphenyicyclohexyl)-3-hydroxy-1,4-naphthoquinone;
2-(4,4-di-n-propylcyciohexyl)-3-hydroxy-1,4-naphthoquinone and
2-{4-{4-chlorophenoxymethyl)cyciohexyl]-3-hydroxy-1,4-naphthoquinone.

55 According to a further feature of the present invention we provide compounds of formula (I} (as
defined above) and physiologically acceptabie saits thereof for use as therapeutic agents, for exampile, for
use in the treatment or prophylaxis of a protozoal disease in an animal, e.g. man.

According to a further feature of the present invention we provide a method for the treatment or
prophylaxis of a protozoal disease in an animal which comprises administering to the animal an anti-

60 protozoal amount of a compound of formula (1) or a physiologically acceptable salt thereof.

The compounds of formula (A} have been found to be extremely active against the human malaria

parasite Plasmodium falciparum and are thus of use in the treatment and/or prophylaxis of malaria in man.

s The compounds of formula {IA) have also been found to be extremely active against protozoa causing the
: commercially important forms of coccidiosis, in particular E/imeria tenella and E. acervulina and are thus of

65 use in the treatment or prophylaxis of coccidiosis in animals, particularly birds.
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thi ckefers, |ubricants, pr g (|nclud +g—ntR- oxi dant's) ant'} he

i ke, and substances |nclun.o pur pose of rendering the fornulation
i sotonic with the bl ood of TK i reci pient. The therapeutic

formul ations for veterinary use, -ar?chIar for coccidiosis, may
convenkently be in either powder or'1iquid concentrate form In accordance

h st andkichreleh & biPkdard L HEHEBLoRLefieadrt | CE, 65. conventional water

_soI | e ex0|pnaﬁhﬁga&u&bmﬁaokﬁaﬁmsmnor sucrose, may be incorporated in the
powders to 4 - 0 123 238

| nproveet heir physical properties. Thus particularly suitable powders of
this invention conprise 50 to 100% w w, fnd preferably 60 to 80% w w of the
active ingredient(s), and 0 to 50%mKy atts\ preferably 20 to 40% w w of
conventional veterinary excipient§ owders may either be addBH to
ani mal sseedstuffs, for -exanple by g nternediate premx, or diluted
I n animal drinking water. 5 L oncentrates of this invention
suitably contain a water-sol ubl e conpoung of fornmula (1,) or a salt thereof
and may optionally include a veterinarily acceptable water-mscible

sol ventgo f %he@%iﬁmpﬁs&@ %%.QIYJJ gf}S'tf‘p ] Xr%gé hyd%ﬁ?&é bt OJonor%MEﬁl Erovnd

gl ycer ol an® RZ-586tRutéd-&BloNG Alor BY | B dbDWiAdA KY 3hd O /dtad ABKaIbefard

l'i qui d conciefirted abcisvham rdpessertsia hydediysaigiel gloop) thhdrolgising e seid yateto adfyd@ry grah;s,

sparticul ar | Peanvert FZQ a wnpound ofrwmu@dmm isfl) tp georprseandirg comrang pidarmuail be
v

“al'so bygssd el"ﬂ" LT Aetoneiteraipeite PR e ol Exaplicrs

ot her anti ﬁr’g’fo'o acce aft i cular the conpounds of the invention

may be enpl oyed toget her WI t h knovvn ant i gal arial, anticoccidial and/or
anti heilerial agents. The invention thus”provi des in a further aspect, a
conbi nati on conprising a conpound of formula (1)




7

as defined herein or a pharnaceutically acceptable salt thereof toget rWr

wi th another therapeutically active 15 agent, in particular an

ant M’rﬁ arial or anticoccidial ager®.123e23®nbi nations referred to above may
convevi entlé/ ?ejsent ed fo“rf i N‘r the formof a pharmaceuti cal

f or mul ati on ’ﬁﬂﬂ’egﬁ HRRSHRARIEBTTUEA £ or mul ati ons conpri sing a conbi nati on
as defined above together with a pharmaceutically ;acceptable carrier

t herefor conprise a further asp@ct of Gt he tjon. 20 The

conbi mati ons defined above, i-n fart i cli 4 second antinalarial or
anticoccidial agent-is erp e € of va er alia in del &ilng the
onset of resistance to t s of fornm g&d). Suitable therapeutic
agents for use in the m g above include, for example,

pyri medé ham ne, chl oroqui ne, neflipqui ne, quinine, prinmaquine, nonensin,

hal of ugi none, arprinocid and zo& ene. 25 When conpounds of- forrmula (1)

are usedw ei e n révi c uf® &4drhiala r &IJ.&CH %%x st
t he Sanegrlﬁgﬁ 2%' ygﬁrﬁ%jbéf éggés % al%% &Eg&%ﬁﬁm rmjgplréqégﬁlyo? 4 e43ist) : %ﬂ%ﬁn
conpowdcdpperiehechitakataigst. Appropri ate doses nmay be readily deter m ned

t hose ski | |With regerd toprogess.a), Tmpmmmmsladfméxﬁempafeéb forayamnte, mp’&re’del n
convent i BRiEEFPORAIRG &halogeng ., 31chiero SF BbrEYednalpgussof foEulP Wt he |iterature. 30
According to a further feature of the present invegntion we provide a“

a (1) and physiologically

accept abl e salts thereof
3- X-substituted conmpound

. - N group whi ch i gy
hydr ol ysabl e to a hydrox t he .cor

ng 2, 3-epoxi de; b)

oxj di gi ng a conpound of 5 [err] 40 45 (wherein n, [err] and
[e are as hereinbefore teti neyy; reacting a conpound of forrrula(lll)
50 55 60 (vr/nerer ny represents . hydroxy group or - a group hydr ol ysabl e

t her et 0) ertuh onor acorrpoun provid o

BRI v BB g r e 5 e s s e o
R2 ar® Gide druﬁnrae%e‘éa f5urid COMWGRGHtY S &

hydr ol ysr ngha hﬁir&&ded:f(ﬁrﬁ“ﬁ (ViCabave 3¢ r.weycogrpemmsa thG§ ProGitié b AGthar &aaspemd of
formul a (nvgnnéwmeaftzampomndssffar)nu!adll)araebe pre ﬂfg' o indthexrt fbrahenpreperatibr)
(wher %r n°frF°i"8 %ﬁ "?‘BQSWEF*’%‘B@F@@IB’E pemplegbrmerped desibed bydinserds v A AAePeXGh t i ng
conpo nd Skl arduld Qnfdn By e BINGH 0I5 680K o 55 SRR s inctuge |

t her eof ; » g &"EL & ‘é.s rggc@as%moug&af oe.r;@at'raagm R4 Tahd L
wher ei n {:eg oxagdubﬁur: as%ahm defined previously, to a conpound of forrru a
(1B) by reePr!ﬂpthtbrremd olpeocess@ntha Ad-engrideigf, formutp (VBy hydr ogenati on especially
under4opressure and in the presepce of a cata t, for exanple a 15 copper
chromte catalyst. Wth regard go process pounds of fornula (1) may
2 Kkspondi ng 3- halgggeno, e.g.

be prepared by, for exa -,;l
err]

.-

3-chloro or 3-brono, an
45

U,

50 may be hydrolysed to a compound of formula {I) for example with diiute aqueous acid or dilute aqueous
base.
The compounds of formula {V) and (VI) above may be prepared for example by halogenation or
epoxidat_icn respectively in conventional manner of a compound of formula

55

g . i vih)
' (CHa); ‘
R2 -
60 R
| 0

65 (wherein n, R' and R? are as defined hereinabove).
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e group)




V

25 [err
V wherein [ERR] and n are as defined in fornula (i) and X is halogen ik§o
theﬁ%arrespondlng 3- hydroxy 30 conﬂbdﬂa B§8alkal|ne hydrol ysis, for

I

exanmpl e Wi t hcampdnkiabt fofRbid vify medi m for 1 nstance
POt assi um dppipiats detvlaﬂn@éﬂdec(w;g%g ﬁsoq: s‘é‘gﬁgeé% ; egﬁﬁ%ﬁ? gg A éf%%“t
The hydr oxdcdetofovidg mudmn@s\@fmbmuelaaconmvﬁofmoma v .lql&dtp

further, a %?,’ fnu ‘"'P’h‘é/ hwqwemswmm éph'EPOWHWWI‘lIéSCOO\fen’ed)Imdr@o@d\ds)ofrf&’yhube(l) by
pr epar ed HSAEThGCACHTAAT I Prosessciie e.9.dr 4 method @peleasus am that d@gw?dumdkgaofc
anal ogous os.u,ﬁ,g.q:.tcu,e@ 101 “ExXampr e R At e oS RPTREde HS chiqrige ard 4 minerg! acigy,
Chem Soc., 35 1948, 3165 et seq. Ot her hydrol ysabl e groups which nay be
pr esent in the 3- position of ';(1he starting tepgﬂ al s include acyl oxy groups,
e.g. [ERR al kanoyl oxy group such as g or aroyl groups such as

benozyl oxy; and [ ERRL-Z QL Qi BHsS ot hoxy (it Al sg wﬁ.tdocr-aggard to
process a), . the 2, 3¢ ornmul a 400 ( 2)n
(V) [ERR] 50 may {8 sgd to a compound®of fornul & f*l’)H for exanple

with dffute aqueous asld . gnlaqueous base. The conpounds of formul a
(V) and (V1) above may be prgpared for exanple by hal ogenation or '

epoxi dati on respectively in conventional manner of a conpound of fornula
S5[ERR] (Vh b&:c@@d(ﬂleﬁﬁdro(vm&rgmm Yrin fo['rﬁﬂﬂm) anayl b{ aERRrp wdefinad fod Kin m@ﬁss a) above,

her ei n#¥bo\fenexample palq, 2. i gg‘ﬁ 8 hyd '0’51 o PP :é b 'er sui%kect ed
to a Th e'sﬁbs% iﬁ’cgéﬁ'g‘? 3&} L #fee 5 ﬁﬁmg&i ot
(e.g. acetylyy kﬁ bstit %epdip% sw’ lﬁqaerfb&i lcBrdiitfod& Nt

perchl ori c aaisditableOdddbOabMPOUNRICIE HRUGD Sspoﬁdlﬁg)fymuklayn |c r xynaummdoapﬁndergo

for mul & (Iqxui)!t'wmycab@xzwmm edtaltlco pefe doh aoéataﬂm nw!as étMtb)mdo chryvdnientyari s

whIrch CO’T’% %gt o mo y19 2tf\ :21
oxi dat i on 3 tﬁﬁéf?‘i’, d’@;ﬁ R (o) %ﬁ %:i %%&%ﬁ%&fs& tgm% ug& Fhat
descri bed théﬁo,@.ﬂ@rugemma%lc&aﬁsu :epH Qo thelmbinsdolgling Sabtion

I ncl ude, froay, it regaipddeprovide the tlydndldy@rdud.ef-\llanﬂh @nditiondraed usaatly grearred Rir el hydratysisl.

[ ERR] in prodessmpleof the dénpgitself 9asratbb e pgmdaﬂrqunm if the methed e(mnlqv)ng raaypmpnatelv

palkanay, p -
glgfgpoagrfﬁfﬂr"‘éﬁo‘éf.’sﬁ‘m of}ug}f TRl 89 oo Il 1 B Sl oo
conmpousad lchléHll@B&ﬁﬁh Boraredirg@maduibhldy. GonGEMTBRMLIN réubﬁoehs a:asneeamaia aesom‘am such as
provi di ng tetrabydrofbmhi t ut ed cg;cl ohexyI or cycl ohexyI met hyl group as a free
radi cal wit hot'ﬁ(emé*'@ewcl?he’w d ?@ ugp apareprigtely substiy ? yl
subst i t uerfy O Qg: g‘gm'ggﬁgmg fS S,Q,}g,;q pesgfa Efr"‘é!ﬁ"}?g‘%‘!fﬁiﬁ"t W Sl TR e
donor GONpPOUR Pracisted to Qvi3® lolith 168/ &1t A& thed6cebRE BRXWel Rerdif nfdy YAk EitheRY
under go 2S5somesi hﬁbaﬁres/e:sd:emnd» @K yhe &binpaunds-of fotmilsd AN 6L vqneressdmheaue pWetsi‘hrt&lg
cat al yst, mawri! 'asmelpvew’eﬂo Pﬂm or F@nsommvmdenftfoma (!)he ur pose

Jacobson, |th be foun n-st;gystecl epagati ﬁqh oxn

7S N R e T a“"" i e
r eact I"t])sn hg)m‘eglisrlhﬁ ooﬁb srucﬁ Eouaenls %& ?EQG&H%V%&GM:&:VW% n\ﬁ\ehsmtamarve'ﬁhan

hydroxy. Gesterafiuadblb pammtarlveﬂmpelssmh hebtwaanndaewsiaie. atsus:eloesudxsyde@s ngto
agent andrap t'?ﬁa‘%féfp oytQ: %‘PP%‘FMF‘!&V&FGW' r ol SI S subs ent tQ

Cis Qf tr, ns, slnggq s e
mai n COUpl og %gfggt‘{'gn :{gl::bed n@pﬁg‘ytt nof the i@ ‘1% L %ﬂ%ﬁ? mgﬁ ds
Al kal i likh & e 8rt BRI cs foreeﬁ SLeibbi ory Pli¥orhatograBRicadsariRbS
t he donor | t wvth fregaed t’oynm@sead)pﬂfecmh\dang§ @ctprding tbSorth {17 trhey Cheeptdategi frugn s
appr.opri atcefrgspondmg compound of formula (IB) by Hooker oxidation as described for example in J. Am. Chem.
. 1948, 3174 or 3215.
55 The present invention also included bioprecursors for the compounds of formula (I) above e.g.
compounds of formula

60 (Vi)

65




substituted cycl oal kanoyl peroxide as suggested by U S. Patent No.
2,553,647. The provision of the cycl oal kyl free radical by a spont aneou:{é
rel easé fromthe donor can, for iﬁ{g e achi eved by the use of a

tri cycl oal kyl borane. Such reagent 5 be prepared by reacting the 35
cycl oal kepkersth kDRUAE ARR-iaBRe W rStHURNI Sve SRIW &N 1RGNS, 4cBiBxy, BAHESYIAK of 6,
carried oOaoxy Broap.Sibbsscdid nGECibnipdurice lahd brg disdiliiLas amermeliibres inabs Synblegesigadribdie X y |
or cycl oh@ﬂ mm hlcld@mnasrquntplr Yhehichipeasipyrhiverolysed imvitrgnto thethedroxwarpuphesgehey |
or_cyc) oNESITRELINT iR plorgarie tamres e T e é%":g:ﬂgr’@t%rtfﬁr. e
condensatﬁe Lg ﬂﬁ, g:),;‘g% ﬁhe‘?ﬁ Py PR ST PeeEPEviae g oarnd or°
formul a (1) ThéMtlowing e,Jatnptggh st thPRvegsmat ed to those ski I I ed |n the art -
that the processes described herein may | ead either to isonmeric m xtures

(cis or t?rrg‘tndz (4 © ounds of fo?’tjﬂ‘PE‘( 1), or, where isonerically pur e
starti'fg il fwﬁﬁfj@ R . LhethbRBRFXIRANAS AL L7
(1) 1t hag SR erbes 68y ‘?Gt °?‘s@ o S G Q'é'Z‘ite Efplrﬁrz%m?ﬁ%éﬂ”sﬁmgm |
gener al | yw:heaw 8 ) Nhilep pdsrmenrmtamh\ysm&mjpersarbme @f3 d) rewsrbrS(s @il) WwasadBed ErOAaSeS ,

t he anpunduripd 18 minutes. The mectianmikige w&scsglmrfeda etul(stmlma $HG5Teooied deide 4l

S5 32‘5?2%{%‘{{"2;@8* L t@ag;g;g%&tég B ggg&g@e;ggg&g e

systens nNRYoi po%ﬂ%'h b'bg)’otn oM @A) a‘a)d&taaa .&un

t o be parduriagliarshiyutesd fTBCtrda\iﬁhnl MixturdTvid theh r uxuratoera tanbkr B0 arhiatuked, rcoh@ntrdbad USe
of suéh sy v;rogrmmcac@ {6 ml:tada:;sdrm?m?mgteﬁ;rstggg Pg%lggtn ige. 3;'#30'2%;#53@' noggjgnge
obt ai ned. e y WiggGto -

obt ai ned BY™ 2 9‘%%1%‘! Flo e@‘yﬁﬁt fhgq"'%mﬁ My, 182 ’stz&]l%fg e(rg"@("la ﬁémﬁhea{mm
desgri be ove or by separation of the isoners by physi cal means. Such

met hods are wel |- known in the art abdmphekuds for exa fractional
cryst al | i saBy8method ehglegens odhay phixemple J ahefpliawing cppmppunde % Pfcmutad" pRsepgred) |
the conpodliss otenisedtatng theromePynss 8f Pemplendlr Yavest %5‘3‘?‘5 otcfsRf s isomers.
correspondi ng conpound of formula (1B) by Hooker oxidation as described for
exanpbe in J. Am Chem Soc., 1948, 3174 or 3215. 55 The present -
invention al so i rexhmipledobirdpr ecursoms for the conpounds ngftdcormul a (1)
above e.g. conpothtgs—ot—Forrta—+—66 [err]
65 Me - 07 0 123 238 wherein [err] and n
are agsdefined in formul aé(_lc)c bove and [err] is a hal ggengs acetoxy,
benzoyl oxy or [err] al koxy, group. These are novel corrpoun s and are useful
as internediates in the sy heses descri bed above. Those which carry a
group for [err] which is easrly hydrol ysed in vivo into_ the hydroxy group,
may beg, used as pro-dfugs 9HEr mui att ons or for treat me¥ ¥ provide the
hydrol ysed end-produgt in,ghgu. The,acetyl 5 ,.QL benzgyl .ge0up may undergo
such hydrol ysis and thus these bioprecursors are of potential as |ong
acting precursors of 5acti w@-a8wpounds. The folttaesti ng egeevzbes il lustrate
the .ipvention: Exanple 1 10

2- Kydioxy- 3- (4- met hofycycPEi&EN ) - 1 M- napht holfiMflone A B4ir e of

2-chl oro-1, 4- napht hogui noge (1.16 g)y 4-nethoxycycl ohexangag- car boxylic
acid (1.3 g and silver nitrate (0.3 g) were stirred at [err] in a mxture
of ac?Otonl trile (2.58m), Csul phol andd (7 5 m) tengl wat ef85187°5 nl) while a
sol uton of anmoni um pers in ter (5 m - added dropw se
during 15 mnutes. The re?é&rgﬁ?m xtHure was \évﬁ Ped for-)eé—%ﬁrther 15
mnutes at [err] coo;loed I o, and 3 extract gdny t h etdienseThe et her
extracts were washed with sodi um bi carbonate solution, dried and

evapoffat ed. The crud@ pro@HeQGR r dicr yst alsteresehpriigtym 3R5et@itrile to yiel d
2-chl oro--3- (4- met hoxycycl ohexyl) -1, 4- napht hHEfU"PWBne, mp. 110- [err] the
product so obtained 0.9 g Was di sgpl ved in boiling npjshapel (25 nl) and a
sol ution of potassium hydroxide (0.9 g) in water (9 m) added dropw se

60 13 £t Et 118—119.5°
14 Ph Ph 218—219°
15 (CH2)2CH3 (CHz)zCH; 144_1460
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during 10 minutes. The reaction mixture was then refluxed for a further dél‘
" mntues, concentrated 20 hydrochloric acid (5 nml) added dropw se and the
mxtuyre cooled in ice. Addition of a@ 3@3aR38ol une of water precipitated an
oi  “which slowy turned to a sem - sollqz. eclystallisation from
acet oni t ri |peepsiaBbrlerduinidyansxede CAodid WRURHeaa8XY! ) - 1, 4- napht hoqui none,
m p. 152- 1550A nsinbetrof g stbsftufed ciydonagant babddliceacids agd in Sﬁﬁ‘iﬂl’es12c515 are novel; their
Exanpl es ZWQPaQSOFBydEFCMHPQUWaﬁaI ogous to that of Exanple 1 the follow ng

corrpounds or mul ofg_ |f e}lr ed. _Un| ess ot lerwi se stated the

conpounds, & E% e ﬁgg VS o SR I b c@neh 2l 0yl BOURS %8

Exanpl e No. all.{nﬁﬁal’ los g) added Reductién wnth hydrogen gas was effected at arhBidht rat

2 C- O@tilospheres predsure until the theoretical quantity of hydrogard Radlieen l¥Bsotbed. The cﬁﬁlvlﬂ

H 10 removedh by filtration througg hy (g (filtgi0aidi and the salve Wis removed by pyaporation to provnde
cr t] ritluoromethy: -carboxy te.

£1t5r ans) Lﬂ?he gﬁ §J yl ester from 'grz% E{ was mixed with wa % e; me)hanol fﬁﬁ\i 94
potassium hydroxitie (2.02 g) lxture wa heated on a steam ba I’f inutes and @azg

F onto wWater (20 mi). The mixture was washed once Wi @péh% &nd then th eous layer adjuste o pH

(trans)ss 2 ithrcorjcetited hydrochidrig aeid. The solild product was collectefi by Sifatjon, washed weithride-wiaer
OC( CH3) 3 dried to give 4-tr|ﬂuoromeq_hyl5_\ﬁ§))1exane-1-ca]_!@_lx_w[g@qd Hrpt. complete at 11 0°C 11
[

I’]_ H f-ln"'::altahr:)y pﬁfhg - -ggr é%%i aci%zép 132——810%ii£{%%§9) and

B 4-n-butoxycyclohexan e—'&ir acid, b p 134—144°C (at Hg).
20
218-219 158 P{é%é{reton]of 4-?enzvl{»ewc]of('fxvl 1-carboxvllc acgfi [err] 65 8 pd 12ﬂ§ ?;E .
Exanpl e 16 br z% ‘(&YF B frpee 4 %% 3 '@?% %(Gi oxyetharie
(70 ml)and anol (3 d assiym-t- as ad

i nt er medi atgsy S e ‘#.’m&t%?’ M o P K §r§b| ed
i n Exanpl ese et'dﬁ:ra%razr IQ:thQHﬁJted Wit 4aturtb® Bodfiuat blﬂ&ldesso fSCREOAY ahe bRVicred
. Pr'epar at i orhlofofofmT341D0 mDer)aartgb:yé ecyra&tehex mdedmwmﬂhmtaﬂmneh (Eiuhg/ﬂ/lgso..) and
4-trifl uorGM@Pf?}qdb‘éﬂ'ze)m %fa 94* an vvag dz4sso| veg in etﬂt]anrcljl @)u s
catal yst (5% 5’3‘@% o i ochlori 9@%’%@%‘@%1\% :1;[521 gér% Sils
was ef f ect Gehied, ta tdefe.ﬂo 318Dtk Fasral d@fﬁa%%tﬁd“ﬂﬁ -sbilbm

t heor et} calhyqu:aﬂa solution {70 hy)darnegead Wit RatéDSMhbedd nifMiewssrembysa by fiRGtidrOand

renoved by tlie filttataamdn‘iedt\nrm@qqhnt?ahapfﬂvefbctﬂmlctaed \ahltt cays@istshparates] andwere/gptiected by
r emoved by ﬁg yv p@)wltq \Mat%ram,qlr&g twqﬂj@be@gmcyclohexane- -carboxylic acid m.p. 170-—180°C.

4-trifluoromep Vel C dﬁg{, Lgester from
above (%.35 9%(4%&0!%&% f‘%l}cﬁ:ﬁ: fan fiﬁyﬁ%%?ﬁﬁﬁgﬂi ¥ )é l; is8er) ﬁﬁ—ﬁ%@’bum

hydr oxi de ((t2an®Botper). The mxture vvas heated on a steam bath for 90 m nutes
and then poured onto wat er i The mxture vvas vvashed once with

f
Eegt anfﬂaan(F F’ﬁ lch oél;,h& %g%@ nigm chl Ti (gjlgyg stlr fdrt%ﬂqueer% %géﬁed
ydr ocHior i g, @fasizo E oI P CO, et btk Cylldnek ousH8bI5iko
W t h i ce- walseic, was added dropW|se durmg 10 minutes while maintaining the temperature of the reaction mixture
at below —20°C. The mixture was stirred at —50°C for a further 60 minutes and the solvent then decanted to
~ leave a gummy orange complex. A little chlorobenzene was added as the material warmed to ambient
45 temperature; the remainder of the chlorobenzene (total 300 ml) was then added, the so-obtained solution
heated at 40°C for 3 hours with stirring, poured into a mixture of ice and concentrated hydrochloric acid and
\_/ the organic layer separated, washed with 2M hydrochloric acid, 2M sodium hydroxide and water, dried
over anhydrous sodium sulphate and evaporated to dryness. The product was distilled /n vacuo, the
fraction boiling at 140—154°C (0.1 mm Hg) collected, diluted with an equal volume of petroleum ether
50 {(40—60), cooled to —6°C and a continuous stream of nitrogen gas bubbled through, and the separated
colourless solid recovered.

Bromine (2.8 mi) was added to a solution of sodium hydroxide (6.2 g} in water (42 mi} at 0°C. The
above-obtained substituted hexahydroacetophenone (3.1 g} was dissolved in dioxan (15 ml) and the coid
hypobromite solution then added, keeping the reaction mixture at below 20°C. The reaction mixture was

55 stirred at ambient temperature for 6 hours then allowed to stand overnight. Sodium metabisulphite was .
added to destroy excess hypobromite, the mixture cooled and then acidified to give a colourless solid. The
solid was filtered off, washed with water, dried and recrystallised from ethano! to give 4-(4-
chlorophenyl)cyclohexane-1-carboxylic acid, m.p. 254—256°C.

Similarly prepared were:—

60
4-(3,4-dichlorophenyl)cyclohexane-1-carboxylic acid, m.p. 181—183°C and
4-(3,4-dimethyliphenyljcyciohexane-1-carboxylic acid, m.p. 168—170°C

" D. Preparation of 4-Fluorocyclohexyl-1-carboxylic acid
65 A mixture of ethyl 4-hydroxycyclohexyl-1-carboxylic acid (21 g) and sodium fluoride (7.8 g) in pyridine/




and dried to give 4-trifluoronethyl cycl ohexane-1-carboxylic acid m pt. ' (g,
conplete at [err]. Simlarly prepared wer e: -

4- metMBxycycl ohexane- 1- car boxylic ac B B [err] (at 0.2 mrHg) and

4- n- but oxycycl ohexane-| - carboxylic a 32 38 [err] (at 0.2 nmHg). 20 B.
Preparat i OnHlOf'eaélenB%%y REKNG Wb SHives)sk allnbrﬁrﬂrtaﬁé(e)’:lturﬁ 6@ Kbufk, poured onto ice water and
Benzyl oxy cyedtradtekaith dietint ethérd The egher atects Wétbvbsbed (vith RédteOgnd wadien ticgs@lateasdiution

dry di net ho "wawes Fipd h‘#? neytaligedadried (singla. Qs«) ?ﬂd he sgivent rmoved by evapgratien.: fheed
at [err], wh ?ﬂ"fa? P BYATed B AR o give sthyh4 eFne-irepbpvielike- Stefe YLt -
m nut es. The I‘ @-Etf'r%g&em X&Wt etff@ro! FSh‘lﬁpanSta 'sslﬂt%q of} otlsgiuﬁ\]hy&rgfrdel(éQmlHWaéﬁ(S‘fi‘rnﬂ
ambi ent 25 wiscH¥pRd ah WsamathfoN® Hbs, tibl fedttiek] minlré) pSiédbriid REwsOCANdIWRddOkitnd e
sol ution (2&@0\@01 eam (@(k-t-aﬂac'ﬂhectqwovh pbésbomasfamdme@ 3yith 1y@roathigric ddite estrayted | with
extracts, wef qf ﬁ' eeg‘ ﬁ érevgpararqsdo (AngPsfgo NS uogaspiohexane-1-
evapor at'8d TREPoFYIGEci whish W used it °“1‘f’|’<§t ¥ PYjfigation.

4- benzy| oXyeg Wedpalagorad? @1-ButdkycydidhBxdné-12arBoxyPatial €f | uxed with stirring with a
m xt ure of gl &Eeiybd-hyaesydycoiezar®-1(chiboxyiate @NgG) w3 tiGEsNad At @ekhylyrardivblolios 80 ral brdi
(24 m) forcopg shiphuris, acﬂmb mr')@aéqdf 6r$tfmﬂXPU'§®UMS W@s)passe,doo fercB hme'whrxunre was

renoved "By wsm%r?mrw dn g E% &@?’ Q&@
h dd r fil
20 soat um g Tl b °z7@.dm° R Sl L
nitrile wasprbuddYedk ﬂwcpﬂasada r§t rh theloflb ¢fn&ar lai.d advéant a polymer of
concent r at eidoby ed’bérﬂcraueMaaemﬂ mtmhtomymww-sarsewmeat ed and were collected -
by filtrétigon, wgﬂ bvgpwom exane-irpaiboyyliate aiped, was heated ona steam bath with
4 benzyl ol % S rg&grr; BRI a:sxwr i
4-(1-methyl g sdlebuL phiss SHIGaia8 rs@.r DXL A of Gbyiaratdd sohich Rlslalie

4- (Mchl or ogaRgaKy Saititg) Trowelldane ¥aR@ed andadchetsibdddroaGietioleu Rher[@F-B )t6 giblg 4-
| somer) z@gst-moracl@wm qadzombc ycid, @.ptPY08HH058C. | on of

4- (4-Chl oro g’%}&g exzaﬁn l %%b%f{gg% Acrd 40 Acetyl chloride (30
g) and finel i & rhi & r%d:fF PR R Lnid
Sarbon di SWal 5. N d%;{ .si ﬂe@eeiﬁf DR Was stirred at
Cycl ohexa@neanidéht g)nppeﬁw dsvuaigyt o ther ﬁhrﬁtﬁbnecﬁﬂa&reewaﬂor da¥atgd\Phe ergahiid lbyegwad)
m nut es whi $eparptgd.rwashed with whter, tde tusing MgSOgf etaherateea@tiwoﬁs renst tther oil sg obteiherdy
lerr]. The '?q;ft u3tegt E’"’\‘/vrﬁgl a9ty }:% wmreesprq otgjpec, wpg, FaliRed. argshe Hithecoidielyeps and
sol vent the §wals didbT4 104 QR ¥and Ay behehd9.75 mi) stirred at -
chl or obesazemeams ﬂSsﬁhé@zHBﬁ&r(iﬁ'mn\gPd%ﬂdﬁ é @1.2 a M w.sebeérﬁsrrﬁﬁtf :
rt he remai ndBwe nitture hes sl«tvblwwarbenmmx@umtgab nﬂﬁ&sﬁhdth@tﬂeﬂu&bﬁhr fdaled30 hihgtes. The

‘so- obt ai nedho$ e?'uirqnowsmateé(ﬁafa@l e'm ]crumﬂ i® (ROUML With 1stirring Which mgs c nlreelcfor Mo
a nmixture o r::ggué ﬁ? 5 orat '?;{2;8@‘ G’r’? 190 2k the arganis AUt Yt vinaAly
‘separ at e, e ag»f it 9& &numamab%wee .@mﬂemm
dried over mhydreomnaﬂdwraﬁas api rw‘damara cemaam r6hidria a€lé YriteiGted WS witeOEoLC t
was di stil | mt Tha white salid vitich fonmmd twas rextta@tebr eawl {cetate 2 (><020!! nm.ntﬂdg)rgamc extracts
coI I ect ed, \mgq wigh ‘gﬂ?‘?’ﬁ“ﬁﬂ‘ ’EIEH"‘:' 56‘1'" tote
o0 13 (1S S e A rrar:rt ot e
an t he Sep@rbakae ag;@ recovere Brom ne to
a sol ution of TBestid(ms bmis dusod@d (n&trﬁmg)zom mlmai(ﬁralyétW)Wﬂd)c e.us d)edde]d urldéenitrogen.
above- obt ai ﬁedms'ubswaSt hydeoderiated gt GOIE/S atrevt fo b boush Th¢ Zatalyy )wawagnme g the diltiate
di oxan (15 oratpttordnessde TG_"’?\%BBPWW@“?@P&'E‘F‘EIH"’WFeﬁ‘i'da’ad’el? 1¥Ding the
reaction’m afgl 1s m xture was 65 stirred at
anbi ent terg)egtghﬁgem aﬁ’f%agﬁimﬁggﬁn'{& mgeto stand overni ght. Sodium
net abi sul ph4-d-nmepyiraderexdne-1gabbxytiyacik mas 38-FgRGbroni t e, the m xture cool ed
- and then acidified to give a col ourlesisolld The solid was filtered off,

| wi®
washed t h %Wl&ﬁ f 2- (s%:éﬂ%ﬂeua&gol; \}d%x scr£ laé??j]ﬁ: I;!lef'g‘ hfc fg?uén @;Fl%?gﬂ

chl or ophenyl

S é'}srrrhac(ﬁf einﬁef

- were:- 60 4~ sihoé':ud:l f&lbbﬂ'mﬁ ﬁmy ) cycl ohexane- 1- car boxylic acid, [err]
‘and 4- (3, 4-di iTbe fnaticanad tat deﬁcmwmssmémaletah Pnti !@pb ]AgE)\ts and
Pr epar at ¥n *t?f’;"‘ﬁ‘te ?78(: (T"{ Oﬂppo igs lat?l Ct:jn;:e

. et hyI 4- hydﬁlﬁ&f ',ﬁfafo%ﬁ“%%% faﬁorgpg loré ;v re seria iy xmh
g) in pyri dichsther Kith G-H- hypoxanthrne in RPMI 1640 medium + 10% human plasma and the cultures mcubated

for 36 hours. Cultures were then harvested, the particulate contents collected on a glass fibre filter paper
65 and washed copiously with water. The filter papers were dried and the radioactivity measured using a




18 0 123 238 HF reagent (70% 200 ml) was stirred at anbient terrperature[ﬂor
8 hours, poured onto ice water and extracted with diethyl ether. The ether
extracts were washed with water and &M@ carbonate solution until all
exc¥8s HF badiher @odﬂ%”tlrﬁf@&éd%q‘eatéy JnQQm(\HlS,tEJ]gntMthc?‘%re@QQret %dﬁ@L cPoHr&Is
renmoved by eviapasatsiatishodiéh wbiddle product was puri |ed by distillation to
gi ve et hyl - 4 fI uorocycl ohexane- 1-car boxyl ate (b.p. [err] 5 mm Hg). The

et hyl est e % gf Bsol ution of potassium

vl oxi e {649 § 45 ‘*ﬁ?]ﬁ%‘fr%” %ﬁ“ﬁ} Rk Eﬁé’/ﬁ{” Lobintar gﬁﬁ% LT
the reactigc, "I‘hﬁd&ﬁ&xs@ﬁ’s‘%é} dlentlyS ém& Véﬁz%‘?oel ol $v£t9‘j_ er
(60-80) . The ArG€00S nid eessaspuasoraanmilpfybaw pWaEtf'sehbédlb%ﬂléeﬂilinlbfaﬁdsﬂhat@éﬁn’e&&t’dad
wi th chl ormleclpmumnww lrm O reigd thepobisa Wil veial Gapiohs ef\/q'a o¢ e&r@datmentdvewms@ to

gi ve 4% u‘HOF c% ?rﬁes 2 me gg‘“dc?ﬁf‘ F']%::'at'cﬁf@eﬂﬁp W% tE E'°gﬁ We’g
further pufdt ea b beRer AT @7&%‘? ol o b 4B, ©
acid Et hylvaql,;eg eagmg Q, Qx&nﬂ, mg,_rl xy ate |sso ved In
nmet hyl ene di chloride (250 m) and conc. sul phurl c aci d (1 m ) added. A
stream’®f isobutene was passed in for Badeurs. The m xture was 15 washed
t horoughly wi th sodi um bi carbonate solution, dried and evaporated to a
m xture of oilRand solid. Ether waB added toPefed®eltve nost ¥finhitiEenat eri al
and the solidsgg gm)ved by TiTtratrgn. The etfgdgal TrTirate,ypas evaporated
and theoreS|due istilled (b.p. [err] mm Hg) to give a partlally
crystal line pro@ugiochJhe solid, mp. 95-[errpowas separatedsfromthe oil by
filtration and _proved to be a poI ymer of isobutene. The filtrate was ethyl
4-t - but oxycyclBE’éﬁf Bne- 1- car boxyl at 8. 20 04§%8 et hyl 62 -
4-1-bukoxycycl ghgyane- 1-carboxylatg (1 g), tgygspbtai ned, wgs heated on a
stsam bath with 2M sodi um hydroxi de solution (10 m) to whi ch had been
added et hanol &acCuth. After about ¥ hours a hotegenous sol u#?® on had forned.
The reaction n xture was washed with petrol eym ether (60-80)_ and the
‘aqueoug, phase M8 ed with concelltrated hy&P‘b’chI oric acid¥ An oil
separated whicp crystallised on cogling and gggat ching. Theggolid was . .
collected and recrystallised frompetroleumether (60-80) to yield 4- 25
t - but oxycycl oh@kane- 1- carboxylic adid, mpt.opa8r]. F. Prep8%ation of
4, 4- di ghenyl cy ane 1- car boxyl |,c acid 4, 4- D phenyl cycl obgxan- 1| - one
(1 25 g was séég'g d2d in acetic ahld (2 M)éggﬁ stirred atg:[?err] while a
sol ution of sodggApcyanide (0.7 g)uin water bgodgsd was addedg dropwi se. The
reaction mixture was stirred at 30 anbi ent tenperature overni ght and then
partitioned be€hd8ma@hl or of orm andHwat er. The organic | ayer lGe20-%¥épar at ed,
washed *hi t h vager, dried (using I\/gégl) evap%%gd to dryne and the oil
So obt ai ned trlt“urated with cold toI’uene The"wnite solid obtained was
coll ected, wasked with cold tolueng and petrobesm ether (40660) and dri ed.
The ‘above product (10.73 g) was dissolved in dry pyridine (9.75 n) and dry
benzend®(9.75 M) stirred at 35 [B¥r] and a%8&Buti on of ph8&phoryl chl oride
(12.7 M) in p){,;ldl ne (11.7 nl) adged dropw ggo@y¥er 45 mnuggs. The m xture
was~<l owl y wa ' - a
further 30 minutes. The hot solution was poured carefully onto crushed ice
(200 M with stirring which was continued for 30 minutes. The m xture was
extracted with chloroform (2 x 100 m), the organic extracts washed with
water, dried (using [err] and evaporated to dryness to give a yellow solid.
40 The nitrile (9.0 g), potassium hydroxide (6.4 g), ethanol (8.0 nl)
and wat%r (10 m) were refluxed for 48 hours. The reaction m xture was
acidifed with concentrated hydrochloric acid and diluted wth water (200
m). The white solid which formed was extracted with ethyl acetate (2 x 200
m). the organic extracts washed with water and then extracted with 1M
sodi umdaydr oxi de (200 m ). The aqueous extract was acidified with
concentrated hydrochloric acid and the white precipitate 45 coll ected,
washed with water, dried and recrystallised fromethanol to give
4, 4- di phenyl cycl ohex-1-ene-1- carboxylic acid (mp. [err]. The acid (4.5 Q)
.was di ss&ol ved in ethanol (200 m) and catal yst (10% Pd/C, 0.45 g) added
under nitrogen. The m xture was hydrogenated at [err] atm for 5 hours. The
catal yst was renoved and the filtrate
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evaporated to dryness to give 4, 4-di phenylcycl ohexane- 1-carboxylic acid,
mp. Jerr] 50 Simlarly prepared were: -

4, 4- dimtret hyl cycl ohexane- 1- car boxylic ql:#’ . [err]

4, 4-di et hyl cycl ohexane- 1- car boxylic i'd, r#go [err]

4, 4-di - n- pr opyl tycl ohexane- 1- car boxyl i TABREIAD, m p. [err] 55

Exarrpl e 17A Activit ofou%d gfsorm fut ed cycl ohexyl) - 3- hygpgxynapht hoqui nones
agai nst Pl asnodi um are parumin (\}ltro gonpounds of forrw.E/ag@hA) as

her ei nbefore descri bed,—were exam-nedfor—t-hei+—naptbi-tery—effect on

Pl asmodi urn fal ci pacimiothyi tro. The tedt nethod was a nodi +#&ation of that
described by Desjardins et alL., Antimcpob. Agents and 60 ghenotherapy,
1979, 76, 710-718. EBWHBunds were dissolved in ethanol at a concentrati on
of 1000 po/L and dil) EH. ons down to 1 nghL were nade. The drmgﬁzsol utions
were seri aI ly diluted using RPM 1640 nedi um + 10% human pl asma in
mcrotitration plat@ascClL®arasitised and Hresh red bl ood cell 813f8r e added,
together with G 3H hé&m%nt hine, in RPM, 1640 nmedium + 10% pyyggn pl asma and
the cul tures incubaf r 36 hours. Cultures were then harvested, the
particul Bte content gr,col lected on a glams fibre filter papef665 and washed
copiously with water. The filter papers were dried and the radioactivity
measured using a 100(CHJEHI23 238 scinti Pl ation counter. Inf &&%d untreated
and uni nfected untrﬁg&:éﬁ cultures were jncluded as control sgoghe results
are shovw# in Table I anmple 178 5 Activity of 2-(substituted

cycl ohexyl ) - 3- hydr ogppapht hoqui nones ag@hinst P.yoelii in vi¥® The

napht hoqui none was suspended in 0.25% (w v) celacol in wat er mlling for
16-24 hours at [ errFHsThe suspensi ons wetts subsequently serially diluted
wth O. 295%(w/v) cel gcol in water. At tipge, 0,0.1 nl of a suspensmn of 107
P.yoellii-parasiti séd red blood cells/m of phosphate saline were injected
intravenously into ¢8; 20 9 nice throughCls tail vei0@0626r oups4df 5 nice per
treatment were dosed to orally at ti S 6, 22, ﬁg 473 54, 7 and 78 hours
with 0.2em of the E?ug suspensi on. Tai Ybl ood smB3FE were taken at 96
‘hours, stained with ensa and the perceptage of pgeksbl ood aells infected
det er mi ned and conpared to untreated, infected controls. Percent inhibition
was correllated WithPrdOSE to provide [erP] val ues909198 resulf8s are shown in

Tabl e | Asbel ow. TABLE | [err]
Dose (ng/L) %InhlbltlonO\/e ' H
0. 0625 . H
Menoctone [2-(8-cyclo y £ -hyd oxy-1,4-naphthoquinone] was found ‘q have an EDgq of 2.55 x
0.0156 1077 against Pfalc:pa
0.0625 4 - 4- Cl Ph H
0. 00625 55 [ err] - Example 18 '
0. 00125 Activity of 2-(substituteff@y I@en]l}-a‘-hydraxy-naphthoqumone agamst ﬂmerla species 001
Certain of the compounds testéed in Exan}qle 17 were assayed for t against £.tenella. In the
47 30 F .
51 [ err ] met.h_od employed, cell cultureg were infec wm! sporozoite susp .tenella ummedlately after
. 45 addition of the compounds. Serial dilutions 6f solutions of the compo ade as in Example 17 ina
62\ 36 range of &héentrations of 19 g/l to 20 mg/ in ordéd to determine the minimush fory concentration
52 [err] {MIC). After incubation for 96 hourg-the cultures were fixed dhd QHEABIBAvere stamed with 0,1% toluitithe
: [ err ] blue. The stained cultures pere examined microscopically for presence of parasites. The resur%qqtﬂmegg

| [er r] 50 are shown in Table 2. ) G_B 0 00625 48

55

60

65




i [ 2- (8- cycl ohexyl oct yI9F: 3- hydr oxy- 1, 4- napHt hogui noné&%has found to have an

Et : Et 0. 0078 %45

Ph Ph 0. 0625

nPr: ' nPr 0 123 238 0.00156 52 50
550 65 0 123 238 TABLE I A @mouqﬂsngor mula (1)

ED50 R . . [err] (my/ kg x 7)
[err] : . RH R? Im@3mb/er ']

H 2.5.10 4-Cl_ Ph

H 5 C(CH,),0CH; 0. 0625 [err]H 0.125 H

0.1275 [err] H 0.0169 [err]

. OCHPh [err] H 031

{0.475 20 a-Giohr ] H H 03

0.25 [ebr] [err] 15 [err]
[err] 34Cl,Ph 1. 188 25 npr H 1.2 nPr

13.0 [err] [err] 625 48 30

Et 34-MePh gy Mo 0078 TR Tgs b

Ph 15 0.0625 F 48 nPr H 031 npPr

0. 00156 52 35 Menoctone

[err] of 2.55 x 10-7 ainst P.falciparumin vitro. D% le 18 Activity
of 2-(sgybstituted cyc(%ghexyl) 3- hydr oxy- nrnapht hoqui noooég aga?ﬁst El neria
species Certain of thgHLonpounds tested igHEXanpl e olod2sver e assayed for
their activity against E.tenella. In the nethod enpl oyed cell cultures
were infected with sg®rozoite suspensi onhof E. tene1l"1 a i medi ately after 45
addi tion of the conpggpds. Serial dilutigps of solyf dfgf, t he conpounds
Ue as in Exanple 17 in a range of concentratlons ‘of 19 [err] to 20
nmg/l in order to determne the mninmuminhibitory concentration {MC).
After incubation for 96 hours the cul texereglet®re fixed and the cells Were
st ai ned V\A‘M"’U"&%"t’ agpigst ] é’a The stal ned cu

m croseon! gl A ‘agggﬁ, g ety I oot Forl T R o

in Tabl e 2uer&fc in the presence of various concentratlons of compounds of formula (). Other
cultures were mcubated without the drug to act as controfs. Fourfold dilutions of compounds were assayed
to determine Eds, values, at least two tests being conducted on each compound. The EDg, is the
a5 concentration of drug required (mglL) to reduce the proportion of schizont-infected cells of the culture to
50% of that of untreated controls in the 48hr incubation period.
The results are given in Table 3. .

40 TABLE 3
R! ' R2 - EDgo{mgiL)
45 C(CH,),-OCH, H 0.006
\_/ OCH,Ph H 0.1
4-CIPh H 0.01.
% .3,4-Cl2P'h 'H 0.1
F H 0.01
55 CF, H 0.0015
OC{CH,); H . 0.006
CH, CH, ' 0.0015
_ ” CzHs C;Hs 0.0125
i * Ph Ph >1.0
| &5 nPr nPr 0.01

13




0 123 238 TABLE 2 [err] R2 M C (ng/L)
5 [err] H _ 0.125 [err]

H il 0.31 [err] H 0.31 10 [err]
H 1.25 [err] 0 123 238, 0.078 15

F oo . H Example 20. 31 [err]

H 0.005 [err] . . . . H

0.031-0. 0031 20 [err] Formulations — “Pour-on™ fogmylgtion 0.0125 Ph

Ph 5 A “pour-ok” fPmdiation for cattle may be prepared YgHollows:— nPr
0.031-0.0031 Exanple 19 A In vitro activity against T.parva 30 I'n

vitro results denonst r at femepouhoffdrinplefil veness dfratthiy weistbounds of fornul a
(I'A) against T.parva are Sh&’\é\ﬂgﬁgl oM. Cul turesmL(IJPfa bovi n%tl ynphobl ast oi d

cells ipfected with the B "985t stage of FePAMVEYREre incubated for
48 hours in the presencecdfordinr i ous concent righoopaas Bfwsighepounds of fornul a
(I'). Oher cultures were incubated without the drug to act as controls.
Fourfol d diauequsgypeensionconpounds were assayed to deternmine [err] val ues, at
| east two je ' ' ompound. The ED50 is the 35

WO Aq a%Léo#QErsB&s% g%y Bl gﬂfé%ng? ﬁaf&i&w%.

concentratiron o g require to reduce the proportion of
schi zont-infected cell s aampbliiotfslrhais® t 0 50%1000 phlBiwedght unt r eat ed control s

in the 48hr incubation period. The results are given in Table 3. TABLE 3 40

[err] Neosy! R 2 16.00 parts by weight [err] 45

[err] % H . Sarker :

H Bentomteo' 1 4-C Ph 3.20 partgb\RﬁQ g ' H |

0.01 50 [err] Glycerin H 15.00 parts by weight 0.1 F

H \ ~.0.01 55 [err] .

H 25 Sodium b@r_\r@ﬁgﬁ [ er r] 1.00 part by weight H

0.006 [err] Bevaloid 35/2 [err] 1.00 part by weight - _ 0.0015
60 [err] s [err] » D part by welg 0.0125 Ph
Ph Thymo!>1. 0 65 0.04\fairts by weight

nPr 30 - 0.01 13 0 123238 Exanple 20 Forrmul ati ons -
"Pour -on" formul ation Water 62.76 parts by weight )

100.00
35 Salt block

. Asalt block may be prepared by mixing a finely divided compound of formuta {1} (0.5 parts by weight)
with sodium chioride (99.5 parts by weight} and the mixture pressed into blocks.

40 Paste

The following paste may be prepared:—

Compound of formula | 3.0 parts by weight
45

% Gum tragacanth 4.0 parts by weight
Bevaloid 35/3 1.0 part by weight
50 Nipagin "M’ 0.1 parts by weight
Glycerin 19.0 parts by weight
Water 72.8 parts by weight

55
100.0

60

65




5 A'"pour-on" formul ation for cattle nmay be prepared as .foIIows:-' Co und

of formul a (I) 4 parts by weight D nethyl sul phoxide o }10
partss by wei ght 10 Castor oil ' 0 123 238 to 100 parts by weight
Aquieous susgen5| on 15 An aqueous suspension may be prepared as follows: -
Conpound @ [°7 1) 1.00 part by wei ght Neosyl :

16. 00 par tﬁsmloWrQMcut%peoﬁgmegﬁUntn%y be prepared by ijI g:— 3.20 parts by weight
G ycerin parts by nh 25 :

Sodi um benzoat e Compoundofignﬁﬁla plar t by \Aelpg’nstbyBeigaﬂ oid 35/2

1.00 part by weight Thynpl arts by weight 30
Vat er Methocel;> 76 parts by V\é1°@ﬁ’f5b1(ﬂﬁ'98'0 35 Salt block A

salt bl ock may be preparggadty-mA Xi ng a finely qdi y,ltsq%q,e@g{rpound of formula
1) (0.& parts by weight) wth sodium chloride parts by weight) and

he m xture pressed intoWskocks. 40 Paste Ti3.4fpeitd ywieisht paste may be

prepared: - Conpound of forrmula 1 3.0 parts by ght 45 Gum
‘t ragacant h : 4.0 parts by wei ght Beval oi d
‘1.0 paris hyjed@iddiutio? = Ni pagi n "M
0.1 parts by werght d ycerin 19.0 parts by wei ght Water
172 9 partsﬁtglutmfcgmtramwul@r lﬁléct®5n@4be prefardP By @@@91‘ﬂj ect abl e solution A
isol ution for subcutaneous inje be prep; e mX| ng:- 5
“|Conpoung, of formula (1) é°mp°L “C‘ﬁ q:ﬁm‘f)'gWs by vve _
2.0 parts by weight N paghﬂthyl%lphomde o 190past1{Mh£5 by wei ght” 10
Mater . - 93.4 parts by weight 100.0 15 Injectable
5ol ution A sol ut i on for $afeiteameneqigater i nj ecti orﬂﬁmsﬁsktyeﬂemhépar ed by m xing: -
ueLr_po_ung of formula (1) Corn oil 9.5 parts by V\Elloq;artsbywelght
| _ 100.0
Injectable solution
g0 The following injectable formulation was prepared:—
Compound of formuia (I} 5 parts by weight
é 5 N-methyl-pyrrolidone 48.3 parts by weight
Tween 80 2 parts by weight
Spaﬁ 80 " 4.7 parts by weight
ad Miglyol 812 - 40 parts by weight
_ 100.0
Tablet formulation
45
- Compound of formula | 100 mg
N .
Lactose 100 mg
50 Maize starch : 30mg
Magnesium stearate 2mg
232 mg
55
60

65
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ST R T A IR L e e T

Di net hyl sul phoxi de - 19. 0 parts by wei ght Sorbitan nmonool eiif

4.5 parts by weight 25 Corn oil
6770 parts by weight 100.0 Injectable solution The follow ng injectable
formul ati on was prepared - Conpou@di23 238nul a (1) 5 parts by
wei ght 3':} -, , N- net hyl - pyrrol i done 48. 3 parts by
wei ght OF] aysResie 2 parts by wei ght Span 80
4.7 parts by wei ght 40 compound of formula 1 M gl yodon$gl 2
40 parts bywei ght 100.0 Tabl et formul ation 45 Oorrpound of formula I
100° ng Lact ose Avicel RC 581 180"y 50
Mai ze starch 30 ny sium stearate -
2 ng 232 ng 55 60 65 1§ucr°se6yrf%3 238 O al suspens:\%ﬂmgonpound of formula 1
50 ng Avicel RC 591 Methylhydroxybenzoate 75 nmg Sueg ose syrup
3.5om Met hyl hydr oxybenzoat e 5 10 Col our
0.01 % w v Cherry flavGepyr GTB?%M('HV 15
Tween 80 Cherry flavour 0.2% v/ v VVatgoi, v
to 5 m Injectabl e suspension 20 Compound of
formul a | : TweenBOONy Pol yvi nyl pyrrol iockdnev ( RVP) 170 ny
Tween 80 0.2% v/ v 25 Met Hi"ll hydr oxybenzoat e
0.1% w v Water for inj &% on 30 Capsul e
Conpou mjbotabik euspedsionl 100 ny St ar ch 1500
15Qony 35 MAgNEST Um steg,;,ggugdofformu,a, 240 filled | nto a soft
gel atin capsul e
Polyvinyl pyrrolidonée (RVP) . 170 mg
)“J Tween 80 0.2% viv
25 .
Methylhydroxybenzoate 0.1% wiv
Water for injection = | to3mi
3¢ Capsule
Compoundof formula . 100 mg
Starch 1500 . 150 mg
35 .
Magnesium stearate . 25mg

filled into a soft gelatin capsule
40 Claims

1. Compounds of formula (I} and physiologically acceptable salts thereof

(CHy); (h
| v

50

OH
o

wherein either R' is hydrogen and R? is selected from C,_g-alkoxy, aralkoxy, C;_¢alkyl-C,_salkoxy, pheny!
§5 substituted by one or two groups selected from halogen and C,_galkyl, halogen and perhalo-C,-salkyl or
R, and R, are both C,_salky! or phenyl; and nis 0 or 1.
2. Compounds as claimed in claim 1 wherein n is 0.
3. Compounds as claimed in claim 1 whereinn is 1.
4, Compounds as claimed in any of the praceding claims wherein R' is hydrogen and R? is tert-butoxy
so or a phenyl group substituted by one or two groups selected from chlorine and methyt in the 3- and/or 4-
© position(s).
5. Compounds as claimed in any of claims 1 to 3 wherein R’ is hydrogen and R? is a phenyl-C, _gatkyl'
group optionally substituted by one or two halogen atoms.
6. A process for the preparation of compounds of formula (1) and physiologically acceptable salts
65 thereof which comprises:—
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40 Clainms 1. Conpounds of formula (lI) and physiol ogically acceptable lts
thereof [err] 50 wherein either [err] is hydrogen and [err] is select
fromujerr] aral koxy, [err] phenyl 55 substituted by one or two groups

sel ected from hal ogen and [err] hal®bd@3 298 [err] or [err] and [err] are
both [ery yl; and nis 0 or 1. 2. Conpounds as clained in claiml
wher ei n é‘lﬁl—w .Conpounds as clained in claiml whereinnis 1. 4.
Conmpounds as cl ai med i n Sorgpawhd dfiempledcedi ng cl ai ns5herein [err] is
hydrogen and R2 is tert-hut ox%/ 60 or a phenyl group substituted by one or
two gtoups sel ected fronfefBr?™e and nethyl "in the’3™and/or 4- positions.
5. Conpounds as clai ned pr@B¥ye@d clains 1 to 3 whesgid [err] is hydrogen
and [err] is a [err] group optionally substituted by one or two hal ogen
atons. 6. A process for Mawyihydspxybenzdatm of conpoundsS®8 fornula (1) and
physi’8l ogi cal | y accept abEo l;sal ts 65 thereof whi c@mg/oovg,’gri ses:- 16 0 123

238 Oral suspensi bn Corrpou?ld of fornmula 1 50 ng 5
Avi cel RC 591 Cherry flavour 75 ng Sucr oges SN up
3.5 m Met hyl hydr oxybenzoate - 5 nmg 10 Col our
0. 01%sw v Cherryfl avour Tween80 0. 198% My 15
Tween 80 0.2%v/v Wate
to 5 mM Injectable suspe‘r’lvgtle{)n 20 : losmi Conmpound of
f ormul a Injectable suspension 100ng Pol yvi nyl pyrrolidone (RVP) 170
nmy Tween 80 ' Compound offormulat 0. 2% v/ v 2504 hyl hydr oxybenzoat e
0.1% wv Water for injection ' "to 3 m 30 Capsule
Conpoundof fornul a | Polyvinyl pyrrolidone (RY®0 ngy St ar cH74%900 '
150 pg 35 Magnesium ste ate. 2%% filled into a soft
gelatisn capsule 40 d ai ! Q:orrpounds of fornmula ? and physiol ogically
accept abl e sal ts ther eof méfayih@irdxybértoats 0.1% wiv
Water for inieétion I to3ml
30 Capsule
Compoundof formulal 100 mg
Starch 1500 150 mg
35
Magnesium stearate 2.5mg

filled into a soft gelatin capsule
40 Claims

1. Compounds of formula (I} and physiologically acceptable salts thereof

Uk ’ q | ‘ |
(cn-&)nO( : (n
| v

50

OH
9]

wherein either R' is hydrogen and R? is seiected from C,_s-alkoxy, aralkoxy, C,_salkyl-C,_galkoxy, phenyi
55 substituted by one or two groups selected from halogen and C;_galkyl, halogen and perhalo-C,_salkyl; or
R, and R, are hoth C,_galkyl or phenyl; and nisQor 1.
2. Compounds as claimed in claim 1 wherein n is 0.
3. Compounds as claimed in claim 1 wherein nis 1.
4. Compounds as claimed in any of the preceding claims wherein R? is hydrogen and R? is tert-butoxy
o or a phenyl group substituted by one or two groups selected from chlorine and methyl in the 3- and/or 4-
position(s). :
5. Compounds as claimed in any of claims 1 to 3 wherein R! is hydrogen and R? is a phenyl-C,_salkyl'
group optionally substituted by one or two halogen atoms.
6. A process for the preparation of compounds of formula (I} and physiologically acceptable salts
65 thereof which comprises:— '
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erein either [err] is hydrogen and [err] is selected from[err]-al kox
qral koxy, [err] phenyl 55 substituted by one or two groups selected fr

al.ggen and [err], halogen and [errP dR3[@38]° and [err] are both [err] or

henyl; and Ry hydirdlsPb the- corespSrUAH grel.n
3. Conpou mmﬂ&?m&&/mla%ﬁdrokﬂgrg&ﬂ bMhd cﬂ?ﬁﬁggﬁéﬁﬁsﬁ%ﬁ%er% X r%%sﬁ)r(\\%s 9P “1h'°l’ r?ed
in any of the&) pdiviedH egpotnd atformbieiti n [err] is hydrogen and [err] is .
tert-butoxy 60 or a phenyl group substituted by one or two groups selected
from chlori ne and met hyl in the and/ or 4- pgsifgton(s). 5. Compounds as
claimed in any of clainmns 1 to 3 ereig [err 3 Aydrogen and [errl s a
[err] group optionally suhs vh hal ogen atons. 6. )
‘process for the preparati ( punds of 2 (1) and phy5|olog|cally
‘acceptdBl e salts 65 thered eegpri ses: - 16 0 123 238 a)
hydr ol ysi ng the correspondi ng “substituted conpound (wherein X
represents a group which is hydraHysable to a hydroxy group) or the
correspondi ng 2, 3-epoxi de; b) oxidising a conpound of formula (11) 5
[err] 75 ((Welenrﬁ‘rﬂndBéqre]ssmrnjnl{emrﬁqeﬁaedé: as hereinbefore defined); c)
reacting a cOffRstitae wmeeyidaifampl(dl) 20 25 0 (wherein Y represents a
. hydroxy group or a group hydrol ysable thereto) with a donor conpound
providing the [err] and R2-substituted-cygl ohexyl or cycloh' exyl net hyl
.residueowherein [err] and [err] are-a hei nbefore 30 defined) and (when
Y represents hydrol ysabl e group) h, y the said group to a(nxgroxy
group; d) converting a conpound of ) (whereinnis 1) t '
correspondi ng conpound of fornula ( ' nis 0) by Hooker oxidation;
~and optaonal |y converting a resulting co pound of fornula (1) into a
pﬁyéiologically acceptable salt thereof; @) converting a conpound of

formil a (l EI err W!éﬁ roup or a gr drrJl sable hereto with [%g& fl ned, to
o compoun s L e fe B el e e il o
7. Thersapeaistined) :fn@r(mna‘ttbﬁ-aé‘enﬁ(hwmy&bl&@r Fohlsing AR sGiaIFRRY Rs] ergnM

or a physi ol digotelting agemepind bl fernadd (1 (mrem ralsmau aicorrespgndog ccmmuﬁdoﬂ.fotmlléi(l)

t oget her \Mq'ie'bné% Y tiRoker ol @P@ﬂdgpwpwowet@pﬁaw@n%@mpemdrqftar@u'e Hidntedor. .
8. Conpour? j“e{n g&gﬁ% mqumdln any of claims 1 to 5 for use as

t her apeytic agents un s as claimed in claim8 for use in the
treatment or prophyIaX|s of a protozoal_ disease. 1%1 Conmpounds as cl ai ned

in claim9 for use in the treat nmegt orﬁbrophy syof malaria in man. 55 60
65 17 c (V)
40 2

R

45 .
_ wherein R' and R? are as hersinbefore defined, to a compound of formuia (I) wherein n = 1 by reduction of
i\/ the oxomethy! group.

7. Therapeutic formulations comprising at least one compound of formula (I} or a physiologicaily

acceptable sait as claimed in any of claims 1 to 5 together with one or more physiologically acceptable
50 carriers therefor.

8. Compounds of formula (l) as claimed in any of claims 1 to 5 for use as therapeutic agents.

9. Compounds as claimed in claim 8 for use in the treatment or prophylaxis of a protozoal disease.

10. Compounds as claimed in claim 9 for use in the treatment or prophylaxis of malaria in man.

55
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0 123 238 Patentansprfche 1 Verbindungen der Fornel (1) und ihre

physji ol ogi sch vertraglichen Sal ze | ~~~~~~~ | 10~~~~~~~ tS worin entwedef{R
WassepSt of f bedeutet und R2 aus Clg. §24! #ggy. Aral koxy,

Cl..-Ak -eg 6-,a+'koxy, Phenyl, substituiert durch eine oder zwei G uppen,

ausgevvahi)gf’t aus ®gen und C -e- Al kyl, Hal ogen und Perhal o- C, -6-al kyl,

ausgevahl t i Seibirdiden s8Rt mdRaPindFre YAioRRisthlvertraBlidiuh sqdder Phenyl bedeut et ;

und n 0 oder 1 ist. 2. Verbindungen nach Anspruch 1, worin n O ist. 3.

Ver bi fidungen nach Anspruch 1, worin n 1 ist. 20 ., 4. Verbindungen nach
Rgserstoff und R2 eine tert-

But oxy oder eine Phenyl AR, \ L und/ oder 4-Stell gyng(en)
durch.ei he oder zwei G § ; i Ms--ChRér und Met hyl , .

substi¢uiert ist. 5 Veddiodulgen fach ei nem der Anspruche 1 bis 3, worin
Rl Wasserstoff und R2 eint g hal | s durch ein oder zwei Hal ogenatone
substituierte Phenyl-Cl.-6-al kyl ¢f uppe bedeutet. 25 6. Verfahren zur

Her stel | ung von Ver bi ndungen der Formel (1) und ihrer physiol ogisch
vertragl M@riewwe%@,?’m?w bageutetaind §f aus éﬁs-éﬁ_bvgcmlmf Q_::wlgb%sﬂ"toa'v. @he;t'yo'_' '
ver o nou LTS o St S e S

: whHineEaehde™2,"3- Epoxi'd hy ) eine

VErbing

hydr ol ysi'EF e REh Aﬂeé%ucﬁﬂ, 1 rolysiert,

Ver bi ndung F@érbinaingenh ndch Ahspiachd) wértn n30isd IR - (CHH 2 ) n

111) 2D A Verbi'nqungen nach einem der vorhe-rg_ehenden Anspriiche, worin R! Wasse_rstoff und_ﬂ-_’\’ginmrt-
(worin n ,Butg«v Jaee hegv&rwshga:u ?tge ggp endiRdgetittabrgolseisiuich sing odee ywed Grippen.

Ver bi ”d“ﬁ‘ésﬁé rbIE nggﬂ m\ejm er Anspruche 1 bis 3, worin R Wasserstoff und R? eine gegebenenfalls
0 (wor i ngfirclbil 8ddryaEi MabbGéndtoRf sQbkEituichte PRerkyilC,ELANGIgRbpEE BecdGteliPPE :

hydr pby'si_eré)ertahtsnuspiderialilaglv@i Yerbindungennier FADDBICN ued inren @oyaipjogiitteveesglitRen UNd.

R2- " subsSalteivebei ean:Cycl ohexyl - oder Cycl ohexyl methylrest, wori Rl und R2
~die vorhgr d%ggeggwgco sgrg‘m stiaieriRey esdipung fwory Ffﬁgggﬁ:gf’%ﬁ qopgtet. ditst 91e" und
“(wenn Y SN R o R oxtloHPBC Dedett et dI'ese Gruppe in eine
Hydr oxygruppe hydrolysiert. d) eine Verbindung der Fornel (1) (worin n 1
ist) in eine entsprechende Verhkjndung der Fornelz1(1l) (worin n O ist) durch

Hooker - Oxi dati on Qoerfuhrt; undf gegebenenfAl 3 di e erhal tene Ver bi ndung- der
i (CHgh, i Xal z uberfuhrt; 605 1 8 *
g/d

Formel (1) in ihr physiol6Q

C L S * 0 123 338y b Ver bi na 8ro Fornel (1V) 5

X ad! X C O R (1v) OH

OH
40 (worin n, R' und R? die vorher gegebene Bedeutung besitzeh):
¢} eine Verbindung der Forme (il
. ' o) '
445 )
Y | @‘! ()

50 0

{worinY ei!'ne Hydroxygruppe oder eine in eine Hydroxygruppe hydrolysierbare Gruppe bedeutet) mit einer
Dono_rverbmdung, die den R'- und R®- substituierten Cyclohexy!- oder Cyclohexylmethyirest, worin R! und
R? die vorher gegebene Bedeutung aufweisen, zur Verfiigung stellt, umsetzt und (wenn Y eine

55 hydrolys.ier_bare Gruppe bedeutet) diese Gruppe in eine Hydroxygruppe hydrolysiert.
c:.l) eine Verbindung der Formel (1) (worin n 1 ist) in eine entsprechende Verbindung der Formel {I)
(worin n 0 ist) durch Hooker-Oxidation Gberfiihrt; und gegebenentfalls die erhaltene Verbindung der Formel
(I} in ihr physiologisch vertrigliches Salz tiberfiihrt; '
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10 ' | _ - worin Rl und R2 die vorher geg e
Bedeut ung aufwei sen, in eine Verbindung der Fornmel (It, worin n 1 ist,
du%ﬁ% Redukti on der Oxonet hyl gruppeOut23f288t. 75 7. Therapeuti sche
ForTrul i er ungg8Rine SRR L& m tens ei ne Verbi ndung der Fornel (1) oder
ei n physi ol gegj ggh vggltﬁgadgg?foérﬁé b al z, nach ei nem der Anspruche 1 bis 5,
zusammen m-t ei nem oder nehreren physi ol ogi sch vgrtraglichen

Tragerstoff(en). 8. Verbindunge® der ﬁormal ach ei nem der Anspruche 1
bis 5 zur Verwendung als therapgyti scle “@ 20 9. Ver biggyngen
nach Anspruch 8 zur Ver =, der Beha g, oder Prophyl axe ei ner

Pr ot ozoener krankung. 10. jen nach AnsprRch 9 zur Verwendung be!
der Behandl ung oder Prophyhafe~der Makari a bei m Menschen. 25
Revendipcati ons 1. Conpos6s de f dk mul e (It at leurs sels physiol ogi quenent

acceptables 30 </ (CF2)nigq CH 0~~~~ 35

)

O 0 ob soit R, repr6sente hydrogene et R2 est. chojsi. parm Cl-6al coxy,

ar al coxy, wﬂ%@@gﬁ“ “%ﬁgﬁéﬁﬂ@% D PR et o oot b
choi si,§ entr£ Thaide Eokmit , 6tdIBrd MRIEBME Qind VedMUhRY REFoRRI HMbEein 40
Soit R ebhysBlogiagiesaspliched Salzonseh aleanx détiansmiodey bie 5,0usapinten ynissinedt odar mehreren,

r epr 6sent ehygiolegisch veptraglicherpré@estefiiénkant | a revendi cation 1, dans | esquels n
repr esent 9“‘%'_ Veghingssapoies 5orag () aseh eingm derAnseriengt P 2T Varasgung g fierpreyfische
reprdsgnt € lg” viiintGHeR Hach ARPURATS Jur WaRveRiig Cu biCadhaidng VSdaH Prophyidk Seiner
pr 6c6dent estozébnbrkrahidagiuel s' Rl represente 45 hydr ogene et H2 reprb6sente
“t-butoxy ou WiVerkrtuogdn nptreAmgprectsd HosVeriver@iugilvei den BehandlenpiodeaRtpirataxe den Mabris
entre chl BY® Mansehgr-hy| e aux positions 3 et/ou 4. 5. Conpos6s suivant |'une
qpel_cggqug Sdcaisendi cations 1 A 3, dans lesquels Rl repr6sente hydrogene
et—R2 ‘reprosente un radi cal phenyl-Cl..6al coyl e eventuel | enent substitu6
par un ou deugomposssd fornuad (D geB@s sdidphysiologiGuenteheeaabide pr epar ati on des
conposes de forrmule (It et de |leurs sels physiol ogi quenent accept abl es, qui

conprend: a) 'hydrol yse du conposg 3- X-subst isue ¥rrespondant (ob X

repredente un radical qui esa_hydha ySo{ohg) adi cal hydroxyl e)'.gu du

2, 3- epoxyde correspondant NCi on“d ONpose de fornul e ((I )7 55
RI

R OH65 (0Un, R et R2
11111# 11111 11111111IN
(111): 5~~~ t O

ol soit R représente hydrogéne et R? est choisi parmi C,_alcoxy, aralcoxy, C;.¢alcoyl-C,_¢alcoxy, phényle
substitué par un ou deux radicaux choisis entre halogéno et C,_galcoyle, halogéno et perhaloC,_galcoyle,
40  soit R' et R? représentent tous deux C,_salcoyle ou phényle, et
n représente 0 ou 1.
2. Composés suivant la revendication 1, dans lesquels n représente 0.
"~ 3. Composés suivant la revendication 1, dans lesquels n représente 1.
4. Composés suivant l'une quelconque des revendications précédentes, dans lesquels R' représente
45 hydrogéne et R? représente t-butoxy ou un radical phényle substitué par un ou deux radicaux choisis entre
_ -chioro et méthyle aux positions 3 et/ou 4. _

S../' 5. Composés suivant Fune quelconque des revendications 1 3 3, dans lesquels R' représente
hydrogéne et R? représente un radical phényl-C, _calcoyle éventuellement substitué par un ou deux atomes
d’halogéne.

50 6. Procédé de préparation des composés de formule (I} et de leurs sels physiologiqguement acceptables,
qui comprend:
a) 'hydrolyse du composé 3-X-substitué correspondant (ol X représente un radical qui est
" hydrolysable en un radical hydroxyle) ou du 2,3-époxyde correspondant;
b} I'oxydation d'un composé de formuie (l1): :

sme d6finis ci-dessus); 19 1111111
9Hla'reaction d' un conpose de fornule

85

(i)

60

65 {ol n, R' et R? sont tels que définis ci-dessus);
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(ob Y represente un radi cal hydroxyle ou un radical hydrolysable en
celwi-ci) avec un conpose donneur apportant |e radical cyclohexyle ou
cygl ghexyl nbt hyl e R1- et R2-substigu§28028&1 et R2 sont tels que dMinis 15
C|'ﬁessus) S Y Lepygsent n radi cal hydrolysable), I'hydrolyse
de ce radléﬁFr%%R%h ?%ﬂmgbf(%q roxﬁwy, | a conversion d' un conpose de
formule (I) (Io n represente 1) en un conpose correspondant de fornmule (1)
(ob n represente 0) par une oxydatlon dqy Hooker et, eventuellenent, |la
convérsion d' un conpos6 r6sul tant e R
physi ol ogi quenent acceptabl e de dsg
conpose de formule (IV): RL O
25 . I
0 (o0 R1L et R2 sont tels que d6f|n|s ci -glessus) en un conpos6 de fornmnule
(1) ou n reprb6sente 1 par reduction du radical oxonethyle. 7. Conpositions
t her apeutdutrRpréSedtsunaSdicl hyaroxiie ol Sin Wallica HYRAS/Babikeen @I fed dn) cofiposédodrdur 35
phy5| ol ogprpttentinTedicat cyelohexdple ou syrohenytméthylecR' ot 8T-aubstijuiclodlB'set Rtspettelis gut définis 1 3
5, comj o @g&ﬁﬂgrﬁt ”8(?6%9 tirfersesepte usi radisad h&é‘i’@'ﬂ?ﬁ"@ht‘ "§vd5piyesi 35| ‘i?g’laéf&%r?érﬂ" radical
accept ab onsz? §.$co%’oié3£e”?d nﬁ.e(dﬁmém%?é@é td 140 G gH'ﬁ ds8 88} sp:&‘aém de

revendi Cﬂirh@lgﬁl) é%eM& E@Hﬁ rdHE fo conver
sui vant bc&np’oeéltéﬁdiamaielfﬁﬁ\u& (l)én i el pls,eiblopiauémdneadcérmbueedmu-@u la pr ophyl aX| e

d' uneo af f ecs) lagrnvbgsiquad’unmompestaigiformsle (IVD. Conpos6s sui vant ia revendicati.on
9, a utiliser pour le traltenent ou Ia prophyIaX|e du paludlsne chez |"etre
hunmai n. 45 50 55 60 65 200 R! ' '

(1v)
25

'\/.

30

{ou R et R? sont tels que définis cl-dessus) enun composé de formule (1) ot n représente 1 par réduction du
radical oxométhyle.
7. Compositions thérapeutiques comprenant au moins un composé de formule (I} ou un sel
35 physiologiquement acceptable suivant 'une quelconque des revendications 1 a 5, conjointement avec un
ou plusieurs excipients physiologiquement acceptables.
8. Composés de formule (1) suivant I'une quelconque des revendications 1 2 5, a utiliser comme agents
thérapeutiques.
9. Composés suivant la revendication 8, & utiliser pour le traitement ou la prophylaxie d'une affection
40  par protozoaires.
10. Composés suivant la revendication 9, 3 tiliser pour fe traitement ou la prophylaxie du paludisme
chez I'étre humain.
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