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synergl sti c conbr nat tons-of -ant.i-protozoal :naph- 3% thoquinones and
- 4-pyrf di*nol s or al kan0| c sters t hereof, wh ar,& said to be especially:
useful for the tre ; ' §f i a. Eur opean. Patent No
% bhoqw nones of fornula
I's” hydrogen ‘and-[err] i¢gyselected from
[ err]sal koxy, atal _ [err] al koxy, phenyl substituted by one,
or two groups serected ™o n and [err] “al kyl, -hal ogen and
perhalo-[err] al kyl [er] and [err] are both [err] al kyl or phenyl and n
is zero or 1, and. phyS| ol ogi cal ly acceptable salts t hereof . Conpounds of
formula (1) wherein'nis.zero.are said to be active .against the human
nal arsh awphasiasihber'R mairopeh ammn? Blselbqairftom (B.n:dallaalxﬁcaratkgarl,(}i&;t alkyi-Cre¢ alkoxs pbavyes
such as sibsttetercby ane @n thoSraapeseleated ram halttes bindaCes 56yl.caligatany perimlcg@ipi sk oof
cocci di B5psi RRGuerpuinifids alkl! dr ohamml end(r % zeuher & and pRysiblogically geseptablepsalietheredti ve
agai nst Compounds of formula (I} wherein n is zero are said to be active against the human malaria parasite
Plasmodium falciparum and also .against. Eimeria species such as E.tenella and E.acervulina, which are
56 causative organisms of coccidiosis. Compounds of formula (I) where n is 1 are said to be active against
protozoa of the. genus Theileria, in particular T.annulata and T.parva.
We have now found that a variety. of naphthoquinones are active in vivo against Pneumocystis carinii
pneumonia infections in rats. Activity has also been demonstrated in an in vitro preparation of P. carinii.
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prdt ozoasof the genus Theileria, ¥n pafticular Tannulata and T parva. W
have now found that a variety of naphthoquinones are active in vivo against
Pneunocystis carinii pneurmonia infections in rats. Activity has also been
denonstrated in an in vitro prepaFBi¥R 98¢ BP. carinii. EP 0 362 996 B1
In a first aspect t he present |nvent|on provrdes ‘the use of a
napht hOQUI nﬁ\nelr ’?E[ es nyon rovrd a rTeu(geo a na F\thoq(arlr\ t}or gl nent o?'r;d/ or
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patients suiNagmbqehohdsoion dSeRAScordiapiot e presenONBAtich Qe USAapRBERINEHOS Bf e dehdal
present ifwwent@on are -; 4-napht hoqui nones of the general fornmula (11): 10
(I'1) 2@ wherein [err] i's [err]non-aromatic hydrocarbon residue optionally
substituted by one or nore substituents, 25 selected fromhalo, [err]
al koxy, hydroxy, phenyl he 'Ii[err]3alkoxy and phenyl -[err] aIkyI, each
such pheny1 group or’ sa] ety BRI ng - ‘OpRional |y substituted by one'or nore
groups’ sel ected frqeffé “Terr]alkyl, [err]al koxy-[err]alkyl,
hydr oxi’, hal ogen, Ra am no, and nmono- or di-[err]al kyI
amno; and [err] i9 hydroXy; ;30 a group [err[, wherein [err] _
is{a [err] alkyl growp, A | oal kyl group, a[err{idPkoxy group, or a-
phefyl or napht hyl gro p, eacy such err] group being optionally
substijuted e.g. by am no, nmobgo- or di- [err] alkylam no, carboxy or
hydroxy, a group [err] or [err] wherein[err] is an optionally substituted
Ci -ioal kyl, C3-1l1locycloal kyl, phenyl or naphthyl group as defined for [err];
or 35 whdre@r Oup [err] [err] Wherein [err] and [err] each independently
represent hptisogen Aunfasalic a]dfgehrborores'a&ibeo@mup sibettitdd, b biid of Rpe aaRstusNtE 5- 7
menber &d satted &itre chaloe Lotk stk tivdroky, tjenyiphanpi-Cragalkafyt and nabiy-Cc-oakya i eacta such
further Hbewt gatrom selbtedielnd. obonsily substitoge by oo pig @pre Aarouss Beideted; froanCh s alkoxy,
physi ol odfeslkily Cr.aelexpCats bliyl.shidosy, zhaldoest hde-Cokabyl, gimbigi el ingnof on ct-Grormityl
derrvatr\ﬁésn%*ﬁ‘éreof A [-err]. -non- arorratrc hydrocarbon residue [err] rray be
a strai ght Br'sBYdé%H@HQ?f‘har n: g. [err] al k%ﬁ or [err
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such as conpoungdsonidia@ihic Aydraabdn eSadyri e e aFRYight BF BianSRdIcRaINCT-Hy RAS E5-4)- and
conpoundsalkl br) CHented: MrgalienPagouy @na 106-1gKog! PCaRBYychakyng®ap, t eaciviot hiei inthg .

Sui t abl e dotimellysaint & Ci-ne el €2-s lepaiagikpli aroub.aene each ot the sforesnidecycledifybdroupseptimhalije. g..
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or gani ¢ a8 a0 sapensatemnsg e.9 h@ﬁwcerp 2tpyasy Suitable residues R3 include Ca-1ocycloalkyl-Cy —g-alkyl,
Ci-1oalkyl-Cs- 1ocycloalkyPC| maIkyl-Ca rocycloalkyl-Cy —yoalkyl and Ca~1ocycloalkyl-Ca-yocycloalkyl.

45 Compounds of formula (1) containing an acidic hydroxy or carboxy group, such as compounds wherein
R* is hydroxy, may. form salts with bases, and _.compounds {il) containing a basic amino group may form
safts with acids. Suitable base salts mclude inorganic base salts, such as ‘alkali metal {e.9. sodium and
potassium) salts and a|ka||ne earth metal (eg calcium) salts; organic base salis e.g. phenylethylben-
zylamine, dlbenzylethylenedramme ethanolamrne and diethanolamine salts; and amino acid salts e.g. lysine

s0 and argmme Suitable acid addition salts include those formed from hydrochloric, hydrobromic, nitric,
perchloric, sulphorrc citric, tartaric, phosphoric, lactic, glutamic, oxalic, aspartic, pyruvic, acetic, succinic,
fumaric, maleic, .oxaloacetic, isethionic, stearic, phthalic, methanesulphonic, p-toluene sulphonic, ben-
zenesulphonic, factobionic and glucuronic acids.

Without wrshrng to be bound by theory, it is believed that compounds of formula (Il) wherein R* is a

s§5 group - OCOR®, OFS, SF&‘s .or NR7R® may act as pro-drugs or bioprecursors which are converted in vivo
either by the host or the parasite to a compound of formula (M) wherein R* is hydroxy. Such compounds will
be referred to-hereinafter as "physiologically functional derivatives®. Such compounds may also however
possess intrinsic biological activity. .
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zylam néy di bénzyl et hyl enedi ami ne; et hdnol ani ne and di et hanol ani ne salts;
and amno acid salts e.g. lysine so and arginine. Suitable acid addition
salts include those forned.fromhydrochloric, hydrobromc, nitric,
perchloric, sul phuric.citric, -taEP#362998Bdsphoric, .lactic, glutanic,

oxal ic, aspartic pyruvi c, acetic, succinic, fumaric, naleic oxal oacetic,
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conpound o ornula ereln roxy. Such conpounds w |l be
referred to herelnafter as "phyS|0Iog|caIIy functional derivatives". Such
conpounds nay al so howeveér possess intrinsic biological activity. 3 EP O

| udes within its scope the use of isomers of
m xtwes of such isoners. The conmpounds of
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N hat shown in formula (11)- 5 . A
prefeﬁﬁed group of conpoundu for use according to the invention is that of
formula (111): O 10 [err] woerein [err] is 20 a [err]al kyl group; a

[er%L.cycIoalkyl group (which may be optionally substituted by a straight
or anched . c aln [err] alkyl group, a halo-[err]al kyl group, a [err]al koxy
gr oup or Vh§" &roup, the phenyl group itself bei ng optionally
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formula (I Woﬂﬂs@ gfdup of compounds, which may be used according to[tiesr résefitamvisdtion is that of formula
[err] (18 O 40 wherein [err] is an alkyl group of from1 to 10 carbon
atons and mis 0 or 1, and physiologically acceptable salts and ot her
physi & ogi cal | y functional derivatives thereof. In the conpounds of formula
(1V) [err] is suitably a°stra|ght chai -rr]malkyl group, preferably

met hyl . 45 | ) : " 0 ymy be used according to
the present i neriti 'S the _ . rei nbefore defined, and
phyS|oIog|caIIy acce le galt othe

v

i ol ogi cal | functionm
g y vy .

wherein A1° is an alkyl group of from 1 to 10 carbon atoms and m is 0 or 1, and phys:ologlcally acceptable
salts and other physiologically functional denvatwes thereof. :

In the compounds of formula (IV) R“’ is suitably a stratght-cham Ci-s alkyl group preferably methyl.

45 A further, group of compounds which may be used according to the present invention is that of formula
{h as herembefore defined, , and physno!oglcally acceptable salts and other physuologlcally functional
derivatives thereaf .

Preferred compounds of formula (I) ror use. accordmg to the present invention include those wherein n
is zero, R' is hydrogsn and R2 is phenyl substltuted by one or two, groups selected from halogen and Ci-s

s0 alkylpreferably halogen. -

Particularly preferred compounds for use according to the present invention include:
2-(4-t-butylcyclohexyl)-3-hydroxy-1,4-naphthoquinone
2-(4-1-butylcycliohexylmethyl)-3-hydroxy-1,4-naphthoquinone
2-[4-(4-chlorophenyl)cyclohexyl}-3-chloro-1,4-naphthoquinone

55 and physiologically acceptable salts and physiologically functional derivatives thereof.

An especially preferred compound for use according to the present invention is 2—[4-(4-chlorophenyl)
cyclohexy!]-3-hydroxy -1, 4-naphthoquinone, represented by formula (V):



Pré&ferréd conpounds of fornula (1) for“use. according to the present

i nvention include those wherein nis zero, [err] is hydrogen and [err] is
phenyl substituted by.one or ‘two ou | ected-from hal ogen and [err] 50
al kyl , preferably hal ogen. PartICU%%H¥§§ﬁ§§FEFFEd conpounds for use
according to the présent invention include:

2- (4-t-butyl cycl ohexyl)-3-hydroxy-1 , 4- napht hoqui none

2-(4-[err]-butyl cycl ohexyl met hyl) - 3'hydroxy 1 , 4-napht hoqui none

2-[.4- (4-chl orophenyl ) cycl oexyl ] - 3-chl oro-1 , 4- napht hoqui none 55 and

physt ol ogi cal | y acceptable sal'ts -’a“phy: -Ioglcally functional derivatives
t her eofs. An especi g , €ise according to the present
invention is 2-[# or opheyfy ycl sExyl | - 3- hydr oxy- 1,
4-naphthoquinon=' b lby formula (V): 4 EP O 362(§96 Bl [err] 10

5" T H ~ Thus, in a preferred aspect the
presenfolnventlon provi des the us&'of the conpound of formula (V) and
- physi ol ogi cal 'y accept abl eGsalts and ot:her physi ol ogically functional
derivatives.thereof for the manuf acture of a rredi canent for the treatnent
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conmpound of formula (V) include those of fornula (VI) 35 (VI) wherein - 45
[err] and.[err] each repregdht =O an d the dotted line represents a double.
bond between the 2 .and 3 pQsi ti onsre gui nine ring in which case [err]
. . arrlci or a group [err], wherein
: S Further derivatives. of the -
coﬁgound (V) mhlch may -e use- |n accordance mnth the prese&g i nvention are
A 55 5 '

40

wherem -

4 RY and H‘2 each represent —O and the. dotted lrne represents a doub]e bond between the 2 and 3
positions of the quinone ring, in which.case R'? represents a group -OCOR®; a group OR® or SR®; or a-
group NR7 RS, wherein RS, R®, R and RE are as hereinbefore defined. .

Further derrvatrves of the compound {V) which may be used in at:cordance with the present invention
are those of formula (viy) . : .
50 s

55



EP O 362 996 ¢B1 [err] 10 wherein X is 'a hal ogen atom e.g. a chlorine,
brom ne or iodine atom preferably a chlorine atom The conpound of fornmula
(VIl) wherein X is chlorine has previously been described as an
intermediate 15 e.g. in the prgraga¢2dsgs ®f the conpound of fornula (1) but
no bi ol ogical activity has been ascribed to It. In a further aspect
therefore the present invention provides a conpound of formula (VIl) for
use as a nedi canment for the treatnent of Pneunocystis carinii infections.
The synt hesis. of” corrpounde of formulae (1) to (VI1) may be effected by
netbods al ready known and descrr A n m.cal literature (for exanple
N

t he patent specjf¥cs or by 20 anal ogous net hods.

In pa5rt|cuI ar . Fa—{VI) may be Pr engre by the

foll owi ng neth a further aspect of this invention: (a)

reaction of a . ula (V) or (VI1), wth a compound serving to

i ntroduce the reqth ed ghglp [et¥], and where appropriate the groups [err]

and [grr]; (b) reaction offt a- conpound .of formula (VII1): 25 30 (M11) 35

wher ei n[err] is as define® above with-a -donor conmpopnd serving to introduce

t he 4-(4-chl orophenyl)- cycl ohexyl group. 40 Wth regard to process.

(a) conpasnl R is Majogsddton€ iel3. 4 @lckite, bRiming of iBfiMiecA@) preferddlyarflofrelatoln. I €presents a .«

" groupl er r]The kamypole! g oepdis ) dinereex Brehibiirdaké praviaubly bbud desyissdLas dn (Wéjmediate -

. Est ens f pgat itterpraparptido@f thé teuroad of ferpdn (ichot ncorieidoicaieaativly has beercpstribed Riipna@pr i at e
aci d. RBMEOpest thardfale dher prosant werdiony proxidesa e @mmryonn fd@"'aa@l')dfoc lypeo 8§ die or

~aniacti nadieanent ferdhedtroatlengpliof M&E%ﬁéﬁaﬁ%ﬁ@ﬁ mat e e.

al Ky chl or'8¢ gynhesie of qvawprnépafrfemy'ae& gt dnayroerapeiad bd("('ﬁ"}“%\/ﬁ’??‘éﬁ oy and

[err] ea‘cgﬁ"'?eé ?é‘%“'eﬂ"temaa' 'r‘?h’} Cﬁ?ﬂ?ﬁampt%g‘ee%ateét PRoFificetiqng fisted, harginbalgre)i & PYout i n
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55 described below.’

With regard to process (b), a suitable donor compound is the corresponding cycloalkane carboxylic acid
which may undergo oxidative decarboxylation. For instance persuiphate with a catalyst, such as silver ions,
is convenient for the purpose, (c.f.Jacobson, N., et al, Annalen, 1972, 763, 135 and Acta Chem. Scand,
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further asg@siondn doBifgRRERB RbmbolNEIRbdraY as | %w%@@t!l@ GeaRkY) haslwreees nmay al so
“be used in acor,dAREOME0S B.oS (28, RUIESERIphth)V B5EH, Blit], B-nGiSHAY] 780 481s. hH), 3.30
concur r ent ki, witt, prEbenHtmer(apewu:(sa,gﬁmL sxcHpr exanpl e agents used in the
treat ment of 2-4rachimerbony)gycomb@EEhyp@t-Bhtsphthdaniednadi Ng anti cancer agents such
as i nterf effbmsrodicyol siabe thh wansuepshdadom &) mioh beiling meekhasad) emlt 65558 of potdsBur) hBBEXidd 96
Bl such asing®} tbefiyater dasnedded\dapwiseduay 118 jmins) Theimixivim was iefkexbdipntiba daviired solution

i munodul afagnest. (altfecan & rs WoRpLZ- n\bwecomptraéﬁdsmdrb@!oa@ Adichvax eaptinysly added gtoPMisR-i on
with a 4- JF‘? gt wesoPRIlsd rad f"éf’seddé@ctf‘? Blid resfduemashed thomaghlyowi water. The water

3, 5-di chl owvash'z'gis yaenerdiish mdditersd. Thawembiness 1ofich ersidyes (Ffempomp ARP-ARY <+ were
non-1iffiti FFQ'%'R'&?‘FHI"B’? apfteide o pive Merfieprodyrt ag theiansigamen (PN HOLBRAIPETH L t he

pr esent iéweqtbon 5. - the use of naphthoquinones for the manufacture of
a medi caneﬁ'?—?—er t he' treat ment ‘and prophylaxis of ‘P.carinii infections and

2- Methoxy -3~ [trans -4~ (4 chlorophenyl)cyclohexyl] -1,4-naphthoquinone

55
Sodlum (0.39, 0.0.1 3mol) was. d|ssolved. in 20mi of methanol and the compound of Example 1(b) (1.5g,
0.004mot) was added. The mixture was warmed fo reflux for 4 hours, then evaporated under reduced
pressure. The dark red solid which remained was partitioned bstween water and chloroform. The chioroform
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novel pharmaceutical fornulations.: Examrple 1 - Preparation of conpound (V)
10 2-[trans-4-(4-Chl orophenyl)cycl ohexyl ] - 3-hydroxy-1, 4- napht hoqui none a)
4- (4- Chl or ophenyl ) cyclohexane- 1-#%%%'& Acid Acetyl chloride (30g) and
finely powdered alum nium chloride [b0g) were stirred together In carbon 15
. disul phide (120 m) and then cooled to [err], "in a [err]/oxitol bath.

- Cycl ohexygaewds3kbsibd; wihl ey el Bhfe eamlnedydra.d[aerono}ued wRsvateel der walk Dpideel ehdr i ng
10 mi nub@poridd toegivena Réidw oY ©MR).t Epedsabtiysealiodd kdie adoaigile ©yivei thd iipreat

bel ow [ ploddet (800ney) MpXt7em2e: , Wenich Sab fureet r@drystafﬁ@ed@roﬁwthaaolftm pivdrthe tikdcampourides and
t he\ol Beerg) irpezo-idecant ed to. l.eave a gummy orange conplex. Alittle

chl oroben2Mie shivids-DASORBI0 424, triuls. fradpbih]. ZB5 (@4 meltl «tnechiBR% HH. ¢ Shilet @Ak &; t he
r emai nd8MepB.1 {ihebrg hEr dhEHZsheCH)t a2 (BHOB. 4PY2)was t hen 20 added, the
Sso- obt ai ned.sol-ution heated at 40 C for 3 hours with stirring, poured onto
a m xt uBempe 3 ce and concentrat ed hydrochl oric acid and the organic |ayer

separ at ed, washed p’i/d rochloric %’ I d, 2M sodi um hydr oxi de and water,
dried’ o@é‘F""ﬁﬁﬂg@iﬁﬁ"sc"?f?Bheﬂ XA & el °%‘</'EYB‘?)rat ed to dress. The product

:'—nt<a"'

313

:‘é

was di st Ialt)lzeagldo- tr\ér?scu(?bm ro er];yr aCH\ f)tpna ktﬂ uiagne[ er r] (0.1 mm Hg) collected,
di | uted Wi Za;f’ g m %Q» £ 958l & b
and; a CO”JoPnB al:n t@ ﬁiﬁ\ 5ethanol Rng to@ﬂ \L
separat edsnﬁﬁ hH n@&% f§191 a nn%mma{oesh QT IWaRr od. WertinP B rehick Was
sol uti on Qhtina@otliMdusttbiR¥bIB, ddBiingGh a teRtig¥aibetor {ﬂo’&r n‘ha reBltinh 6oy crydi8 were
above obt ibra@ dif ahtd®dshdalitiCvatse 4ad yiHEnoEne Qlve Rleaimpie tifeScohPpundd®ogiinpsslrsel 1 N
qgi?n ( Ifnisrharerialivds tdaa inciod abxttqa bitani theBmlrtidatiodn "t hen - added, keepi ng t he
reacti on syi2minoe-{gdns-Bed-anurdpBen@)cydittexyllgdotaptahguinant ur e was stirred at anbi ent
t enpes at uthe ifmire @ododwf Sageh(@ri0-2y) vepistolyeg instira tatfahydrefurah (HF) anS@dded iropwise to
met abi sul phispessiorad iB@m alurginjete dydride (st indYiFeXhoanigurh yipd Biredriitreom teporgiuset ur e
cool ed arfer ttaehangdded i20mbef watsr wis\addeyl deqpivise) itheepytiog off gurent phalr weg pasgedarguoh
filtered B mixtuggfehblpunpidbenl@rof. seiyrpbydeanide indm pvaigr W%éf{ﬂ'eq rT Wefurﬁam to
gi ve 4-(4iltereheed ¥ eh f E%Faﬁé'!eraﬁewai evepRrisa Y weesa&ﬁa "9 Us 98ege )
2-[ 4% 4- c’ﬁ‘l“‘d&a 'H apgafe hvg ?ﬂpm Q’aﬁgezt ef;& ‘ﬁ?‘% e of
2-¢chl or o- viasgfd 0 yl furs!g: ct he reaction was
4- ( 4- chl |i>eaﬁg ¥ cr 'io u ﬁh 10 The t ere c8m8|56d aqd q
(4-chl o [Eli séﬁunﬁx ettl ol und( gj{i Shs ) an
_powder ed S| ult na 7 T i qr Bith U7 Y!Ht B
Vi gorf)us M), r2r6 3rbg(2,1, Muft 1 _54 Idi,).1 €. A solut i'on anmoni u
persul phate ' ('12. 0g, 0. 0 | n 50 of water was added dropvm se over 1
hour. TegmgleXdt Ure was refI uxed for 3 hours then cooled in ice for 30 m ns,
after wiich it was filtered, "and the residual sticky solid extracted tw ce
W th boz-tuan@«t-dkdnmfoaﬁeavlyasydmexmwambtnﬂmmproﬁoxymemaamhoquﬁrm hgdndcbideor m was
renoved by evaporation to l.eave.a yellow brown solid (ca 40 2.79). This
vvas di ssolSedign l(wog,@swholmasbﬂ;sd»weng\ Sdimbtbylantind-grepan-grol (1.6%01 $2q) andspeldsl and thet er i al
- e meanedurigyof Exdnpiealith) dhi5gmreaiovds rrddedhEhetmiiktire wedstived) atdoogquapwtera fesd
ye| ow t;quy dallowving wl(@%etm”ud ,ﬂnp) wis aaeiged ang\WR mn[uge dn]uteg v@go@gﬁ (B0mlp The solutuon
[ er r] - n&pstivashed with gstentd x 2Am) gried (Me$Qs) andgyprorsjed in7vacyy tp 2 purplp é?r?']so"d as 3. 30
(1 H.40 baken up. @}qyetonz aBd;a xttp:p obdletf\yl e heﬂ_ﬁnd hxdrgchgngl qude t;t the p |on c)
2-[ 4- (4O 8 g« : %‘P ; 'Pff’g Hﬁfﬁﬂ 6°'“° > Phe
- product % 2 1x,?"§ r naso :rggg Ty ?fom oy C et 1 i S 55
of pot aSsT " 12 stheph 7 u}{"aa-na%ﬂﬁﬁefz {%ggmus 3@%@&8 3R, m ns.
The g x{ Lﬁaqzwassmr( Hkg e e o o, o
hrs) \Ah@pz)24r§13 @, ,,mn.g;@n;)r at ed hydr ochl oric aC| was caut'i ously ad ed
dropwi se. The nixture was cooled. and filtered, and the solid residue washed
t hor ougkkampwist h. wat er .~ The water washi ngs were re-acidified and filtered.
The conbined sqlid re5|dues (500 ng) nmp [err], were 50 recrystallised
fromsacemaarhxpm[tkaes t»q—ogmbphehh)eydtahbkye mrnqdmmﬁunme the trans-isonmer (300 np)
mp. 216-219 C -Exanple 2 - .
2- Met hoxy-TBe penmpmurst ot Efatapiehi (el (& pd @94yt \wes @h@mdbq ¢n1acmcr?alpldtld¢dqm) awhe ey
drops of concentrated sulphuric acid were added with vigorous stirring. A further quantity of acetic
anhydride (3ml) was then added, the mixture stirred for 30 minutes and then poured into 15mi of water
56 causing a vigorous reaction. The resulting mixture was cooled in ice and filtered to give pale yellow crystals
which were washed with water and dried to give the impure product (1.6g) mp148-152*. This was
recrystallised from 100ml of SVM to give the title compound (1.3g) mp158-160°.
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N T O R S R YA

Sodi um (03g, ©.013npl) was dissolved in 20mM of methanol and the conpound
of Exanple 1(b) (1.5g, 0.004nol) was added. The m xture was warnmed to
reflux for 4 hours, then evaporated under reduced pressure. The dark red
solid which remained was partiti onE® 062 @R&R1 wat er and chl orof orm The
chloroform9. EP 0 362 996 Bl layer was washed with ice cold dilute

sodi um hydr oxj.de,, f.ol | 2d wat er- s the rj nd_evaporated to
give a yeléao\??\t' gtp ngt'!@gﬁ ; '@ﬁ%"éﬁ%&&%ﬂe‘%ﬁyﬁt“é{\afr’llt'g’e;d?‘%ﬂ?%r?1 'ﬁ"ét%dﬁw' P &b o
give the i r'rp(ur’e Produc ong 1Fer'r ,"'whi' éh was further recystallished

fr om-et harggr'n-,g,g)sgi ve the title conpound - (600nmg)np[err]. 5 NVR, [err]
([err]-DMSOT 80 (2H, mult., [err]-naphth). 7.85 (2H, mult, [err]-naphth)
7.35 (4H, Sgthdiddoonylox{3{tdhb-4-8-chibibhenydcykioherdrdi-1 Phaphthoquisblle 2.6 (1H, br.t.,
CH, 1.5-2.2 (%Ulila? nfo'%xf—e‘r—r-]g Exarrpll%egeB 13‘i phineg

2- Ami no- 3- [ t tiRNemflond of Blafbl RS (ivily) E003HEaN Sreydylidide @287 I0bAHM UtaB REHRAF Smi of

2- azi do- 3-hitignaasd dooled irCivatsrafinavhid ot bR @XiYofbrmikiedwds ARSI 6B QR aeriod of
sol uti o ob nsatksLiMmeaiitile wadstidaDior DuBR6SDhijhutes thdpoured inwal mikturedsetndl shetitetand a
suspensi orwatef.” Thh ergaticeysmels abpatateiniiios add Blapdratedln,a BalI6W) Soiid [which wad taiystalised

et hanol . The chioxdiaimipetmh & gieatie dritue preducti@50nigh mp145-149 StThisrmagiaowas diseevedan
further 1%hiprotsfm.cnabhed ceverah im@yriWithdde ot (AN sedive heidickdd. ankidizenwatgr. JThel enganicetater x
was cont i r@edrigcopndievaperates 1 vk GIOger! $P0RYITAIAG 1-The, reaston was repeaipd pothe Samgur .
The restl t5F3Ry NPty cephirad ity thafopemeqtiopedpatprigiapd hpryroggaised fiem srisipierefretohd
et hanol t d° g%/ °Eiﬁéi’ﬂﬂ%§i\i@'39l'f“f‘§3'&%' ound (0. 995% np %er '] et § SR €5 i A
WaS'\,l_LS ed i ‘}"H% SH%D,’% Cﬁﬁg @ wg:fg\apongft%gz Py rinﬂ?ﬁ‘f G ,lgjaH), 4.3 (2H, q, OCHz),

2- Am no- 3-3[ ¢ PEt 2 £#84T F“oﬁh 12)é Mo ?>Zy1l‘4]@'i’,t' -'ﬂ'apht hoqui none 20 The
i mpure pr t of stage (a) (0.9g) was dissolved in dry tetrahydrofuran
(THF) %d%ﬂgﬁﬁ%ed?dr opwi se to a suspension of |ithium alum nium hydride

(2.09) in,l 4 ) ; 119]71 . 1 hour and
hen 2. o e T oAl s oy B R STRERGIEROR ot "air v
passed throutg domBourth % Ekafiph Olc) 12.0306limAatn lahyeBludhe (Sbrif com@ifthy! By hyAliddXb AR, | N
6m  of . ;sWabgrwadestmeydsl €bund Ramniaiﬁehmteé.métﬁtho@az@n IS It 184) trhdef Idtuend he
filtrate v@smnevapatat ®@6bwise clérViBatitutdsCPél Migurd ad BRFep b0 WS urdl radhg Smporature for 1

mat eri al \nBirCheaisB st doflixttol 1@thadhs, Wit dtanShgVionBEEKcRLSPANA teshaerBiRedCionys fulthed 7 hoursrdal
These wer eniftire twes atgbn globled, wastiee dvitivelater, whdidm Sidivbenad. @iuiiedaridoagyin ofittl vatef, i drisd
crop of prdghe) ard2@arorgtednip v&ue jo 3 yelibve satie avbith wes reagstalliegdiane ethanblto give the ditle

f ur t hersoccoppayfid {3 126a) vt 14 200 (ehyjrkngbfoesr ¥1B ). The t.wo .crops were conbi ned and
chr omat og w,me(pa%)gmm?ﬁ A Imyit.o B0, t o-Mg:MEhk &2 (3 melt.congpbtind-18 §8lony)
np[err]. ; PF& ?-1‘2 et siNepB) 3-88.0H (2, CHiS 14 (EH.rpa F1YIR) 2.52 @H.(bpH CHinll42.2
napht h), 1BEUkApCHe) Ph) | 6.7 (2H, s, 30  NH2), 2.6-3.0 (2H. mult., CH),
1.5-2.4 (8H nmult., [err]). Exanple 4 . c

2- [ trarf- B8R orophenyl ) cycl ohexyl | - 3- ( 3- di met hyl ani nopr opoxy) - 1, 4- napht

hoqui.none _hydr oricde 35 Sodi-um(Q. 10g, 4. 5mml ) was di ssol ved in -

3- (Czluid'r(ns\t'hyl2~ %%ﬂﬁgqgéﬁ‘ﬁ%%? 9’¥39y8'§‘3(‘¥ﬂ#%t;’ '“S*@%Tap&ﬁ‘a‘e ool ed and the conpound of
Exanpl e 1( b)'-rh(?:l;orlmr{d;gf@m;)lé.. 3163948 Dine S (1TBLySha hi ro wia'tJn{ Srufblior 22 RBrs
t enper af Uadsflf anhydngl fsml)fﬂh-lomrﬁ;r 'Tﬁf‘re@&:&%ﬁuﬂéﬁ%&&f nd aerﬁgdﬁé? )
m xture diahdided Wr bd HoGd. MRNEsulikDl prediBBtoSiab titehedwabRct wHR SRRF(4W 20k1) Wi dAbd
X 20ml) drd gk thd Rlelchhpaandoayamnarvaimd. i n vacuo to a purple sem solid. This
was 40 t akemMBipHI(®R-GMSEY) 318 (2BNGuls, Sraptth)rAB3qdH, ehulef daydphta), a3 (4and Phy 1206 hiHor | ¢
aci d addedr.uCH), [2.68 kidl, pruts PHe2. 60BILEs, GAC) 249r(8Htl so PACgE4-2.T (8, malt. kCien was
evaporased in. vacuo to dryness andwashed several tines with toluene to

gi ve a yelEamgld®i.ge solid, - which was recrystallised from nethanol/tol uene

(1:99) to gi-ve the title conpound . .. e
The following examples illustrate conventional pharmaceutical formulations which may be employed in
accérdancg with the present invention:-

t he
(

50

55
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as ‘a'yellow green, crystalline solid (0.92g) np[err]. NWR J[err] ([err])
8.06.(2H, nult.,[err]-naphth), 7.74 (2H, nmult., a-naphth), 7.25 (4H, nult.,
PhH), 4.28 (2H, 45 t., [err] ), 3.48 (2H t., NCH2 ), 2.95(6H s., 2xMe),
3.17 (1H, br.t., CH),"2.67 (1H, dﬂo@sagﬁ'@t 2.54 (2H, mult., [err]) 1.4-2.3
(8H, nult. 4X[err]) ‘Exanple 5 50

2- Acet oxy- 3 (trans-4-(4-chlor ophenyl )cycl ohexyl] 1, 4- napht hoqui none The
conpound- ci#tiegelian 1(c) (1.5g. 0,004nol) was suspended in acetic anhydride
(3nl) and a few drops of concentrated sul phuric acid were added with

Vi gbrous S‘HOM'?”H@'"'ﬁmPﬁP‘?ﬁ@?C"E{UquetP&epé?d ¢ @ing- anhydride (3nm) was then
added, the mixture stirred for 30 mnutes and therLDoured into 15m of
water’ 55 causing a vi J OCoRipbunti @pEdaindIB 1 [Thea.s esisiby wéight ITi Xt ure was cool ed in
ice and filtered to gi Yenamah;_esqrmbhm cr P/stmdﬁartv\/aiaém re washed with water
and dried to give the ifrgoiten porodesnd (1} 6099.5 paats pyewaight .| Thi s was
recrystallised from1l QCknaf SVMto gilebihearts by vaightqnpound (1. 39)

mp[erp]. 10 EP 0 362 996 Bl NVR, [erf[9QGerr]-DVSO| 8.1 (2H,

[err] naphth), 7.9 (2H, m a-naphth), 7.35 (4H, s, PhH), 3.1 (1H br.t.,
CH),26(1H br.t., CH, 2.5 (3H, s, COWw), 1.5-2.0 (84 m [err]).
Exanpl eB&nﬁct&eEgom%ycar bonyl oxy-3-[trans-4-(4-chl orophenyl)cycl ohexyl]-1, 4
napht hogui-none The conpound of Exanple 1(c). 0.1ig* 6. 063nol ) and pyridine
(0.24g, 0.003nol) was stirred in 5m of tol uene and cooled in a water bath
while 4m of ethyl chlg er a period of 10 15
m nut es. The mi xture \ g rh nut es t hen poured
intd”a mxture of ethyll {& r2 Tﬁ oy nijc | ayer was
separated, dried and e a@g,(@goed to a ye '04"#;%9; b dh was recrystallised
from2ehl or of or m petrol |tgqpie/gi2t he irnp r@&&p%gh{ 850ng) mpl 45- 149-. This
mat eri al was di ssol vedjin chI oroform gog¢! several tlimes "with ice cold
0.1 N sodium hydrOX| de “amdt—tfen—water—Fhe—organictayer was dri ed and
evaporated to give product (450nmg) npl47-9'. The reaction was repeated on
t he sarr§ I}g scal e, the product conbined with the aforenenti oned nmateri al

e

and th tystaltised from chlorofornm petrol* to give the title conpound
(1.3g) npl 53-155. NWVR, SH (d6-DVMsO) 8.1 (2H,. m  0O-naphth), 7.9 (2H m
_a-naphth), 7.4 ((4H—s Dh'—'\ 4-3—2H—¢ O\,."—Ql, —(HH—b+H., CH), 2.6
(1H, br.t., CH), Gpmswdefﬁ‘(xapplwm CH2), 1.4 (3H, t, Me)25Om9Exanple 7

2- [tragms 4. ( 4- Chhl'aFtessREny | cyclohex | | - 3- (4-.di-met hyl apm ff5bBRZoyl oxy) - 1, 4- na
pht hoqui none. The¢ MigpRsiziiee- ituiese R 'C‘?L' e 18Y) 0g, 5. 4nol% 7% |dry tol uene

50ni ) cont ai ni hd2¥F dFPéV V' ﬁ o P("'élﬁ%'v\dé Isti 1Y% 4t ar ound room
( ) %?é 'X]Egé&ﬁ? Gl ﬁt?tb ide (1g, leq) i O'B?y t ol uene
r i

tenperature. 4-

(25m ) was addeg /¢ 15 mnutes The m xturk irred at

aroumd roomter 1 hour heated at- reflux f e ours, left
&lng for 38lheu Lxed—fo he ‘Hebds. The m xture

t hen cool ed, washed wi t h water. SOdI um bi car bonate sol.ution and again

wnth wat er, dri ed (MS™) and evaporat ed in vacuo to a yellow solid which

was - rech gl i from.ethanol to give the title 30 conpound (1.25g

mpl 1 721 21 *(shrinks above. 113 ). NVR SH (CDCI3) 8.1, 6.75 (4H, nuit.

6- napht h + a- Me2N- Ph), 7._77 (2H __nult  a-naphth) 7. 18 (4H, mult. PhH)

672 (2H, d, O Me2N-Ph), 3. C&ngolid of Erarple,1 C:H)S,Orr@. 14 6H, s., 2xMe), '2.52

(1H, br.t., CH, 1.4-2:2 (8%‘%16@591 4xCHZ) ,75mg :

ag? s:um eara

45 Sucrose syrup - . . 35mi
Methythydroxybenzoate 5mg
Colour 0.01% wiv
4 - Cherry flavour 0.1 % v
Tween® 80 - 0.2 % viv

Water to5ml

55
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.

3s iExanpl g 8 2-(trans-4-(4-Chlorophenyl)cycl ohexyl -
, 3,4-triacetoxynapht hal ene The conpound of Exanple 1(c). (1.0g). and. zinc
dust (1.0g) was stirred at roomtenperature for 24 hours 40 in acetic
anhydride (6m) with one drop TEAgporg@a@i Oon M xture was filtered and
added to water (50m) and stirred.for one hour. The resulting white
precipitate was filtered, washed with water (4 x 20m ) and dried to give
the titl eEdugnnd lqr$d8$®s_i04lg) cnpl- 77-179.- NMR, SH (dr-DVSO) 7.87 (2H, nult.,
f-naphth), 7.63 (2H, mult., a- naphth) 7.35 (4H, s., Ph.H, 2.95 (1H,
br.t_;, CH, 2.64 (1 H br:-t., OH,; 2.62 (3H s., QAc), 2.49 (3H, s., QAc),
.4-2.3 (8H, mult., 4xCH2). d,ﬁ,p@gagmxgm&e {he f@b lhgwi ng exanples illustrate

convent® onal pharmaceuti cal ﬁogp,mubﬁ;ohdan@(pwh,l ¢ h7mg be}enpl oyed in
-accordance with the present jwasdoi on: - 50 S'P 02£91v0‘§62 996 Bl A

I njectable solution K Moty B@droiybentoateOr || Nt 6.eaMACYl ar i nj ecti on may be
prepar ed by m xing: - ' Water for Injection to 3 mi -
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - Conpound. of

Exarrpl &1 9.5 parts. by wei ght D nethyl sul.phoxide 19.0 parts by

wei ght  Sog Ritaa nonool eate 4.5 parts by weight Corn oil

67.0 partsml ght 100.0 10 B. Injectable solution Conpound of Exanple 1

5 parts by wei ght N-net hyI pyr ol |i done 48. 3 parts by wei ght Tween9 80

2 parts by wei ght Span A—7pat i ght 20
M gl yol O 812 gt""‘ff;‘s "FHPE by wei ght 100 o 25’°°c?y‘9T bl et. Compound
of Exarrpl e 1. ' are %ctlose BP . -

48. 5y Magnesiyp stearate flled injo2 harg 99‘?"an P9 Avi cel @ pH
101"). 10.0 ng Low substi t ut ed Hydr oxypr opyl Oel | ul ose BP ("LHPC
LH1 120 10.0 ng Sodium Starch d ycollate BP (" Expl ot ab") ,
30ngPo§2$?_'ﬂﬂmLBP( K30") 3.0 ng 35°

Magnesi um St ear at e 0.5 ng 35,
100. 0 nﬁhqjollomnapxagwéeﬁ él,,@lpﬁ ﬁov&boharmaceutlcal formulations according to the present invention.

25 A. Suspensions for Nebulisation

a)

Compound of Example 1, sterile . 10mg

%0 Water for Injections to -10.0mi

Disperse the naphthoguinone in the Water for Injections previously sterilised in a sterile container.
Fill in to sterilé glass ampoules, 10 ml/ampoule under aseplic conditions, and seal each ampoule by

35 fusion of the glass.
L,/ " b) The following suspension ‘was prepared:
‘ Compound of Exa_rl'\ple 1. micronised . 1 Og
0 _Polysorbate 20 , 1 0% wn
Water for Injections - ' to. 10 mi

. The Polysorbate 20 was dispersed ir: the water for injections, followed by the compound of Example’
1. This suspension was filled into sterile glass ampoules, 10mifampoule under aspetic conditions, and the ~
45 ampoules sealed by fusion of the glass.

B. Aerosol Formulations

a)
50

Compound ot Example 1, micronised 1.0 mg
Aerosol propellant ] to 5.0ml

55 Suspend the micronised naphthoquinone in the aerosol propellant. Fill this suspension into prefor-
med aerosol cannisters, 5 mlicannister under pressure, through the valve orifice.
b) .

13
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€onpound of .Exanple 1 ' 50 ng Avi cel:cl RC 591 75 ng 45

Sucr ose syrup . 3.5 mM Methyl hydroxybenzoate 5 ng Col our
0.01% w v Cherry f1 avour 0.1 %v/v Tween® 80

0.2 %v/v Water EP 0362896 BD 55 12 EP 0 362 996 Bl E.

I nj ectabl e suspen5| on Copound of Exanple 1 ' 100 ng s

~~~~~~~~~ Pol yvi nyl pyrrol | done (PVP) 170 ng _TweenS 80

0.2% v/ v _Met hyl hydr oxypeggQahdcot Example 10m;13,4h=§40v Vit ggmbor | | nj ection to
3 m .10 F. Capsul e 15 | aracel 85 Cormpgundo.pt whkxpnpl e 1

100\-ng Starch 1500 Aerasol propellant 150 ny NagnESi um

stearate filled into a Exarrple 10. The

foll oW ng e nove r mac di ng
tEga;gleeprlesggzs,ofpmkﬁzf;ﬁi%::;. e ke B o oL
| nj ecti AN Bowder inhatation t© - 10. 0 nl - Di sperse the napht hoqui none in the V\at er
for Ipj ect‘rUrTs—pT‘EVToust sterilised in a sterile container. Fill into
sterile glass anpoules, 10 nfi arrpoul e under asept ic condi-tions, and seal
each anpoule by 3s *° “f prstom—ot—the s/ *n—: nm OW ng suspensi on was.
pr epar ed: .Conpound of EX P%’_"‘i?fEﬁ?'Eﬁ%hl"g“é?i" ed 91 Pol ysorbate 20 :
0.1 % W\ 40 Lactose water for 1nf¥Pdns ~ . | to
10 m sThe Pol ysor bate 20 was dispersed in the water for injections,
f ol I-owed britirite amioignd thecmigbnisest aaxqbthequmpneTMthSheslacs?;e-rf@I teresuiting povrdeellendritto
sterile hgidzpgietinegepaviel sbells, 3P Mesrensmpeel € under aspetic conditions, and the 45

anpoul es seal ed by fusion of the glass. B. Aerosol Formulations a)
D. Nasal Drops :

20

Compound of Example 1 100.0" mg
Methylhydroxybenzoate 10.0 mg
25 Water for Injections to 100mi

Disperse the naphthoquinone and the methylhydroxybenzoate in the Water for Injections. Fill this
suspension into suitable dropper bottles, 10.ml/bottle, and close by securing the dropper nozzie and bottle
cap. : : GERE :

30
BIOLOGICAL TEST RESULTS.

Example 11

35 Activity against-Pneumocystis carinii - -

\‘* Test Compounds

A: 2—[trans-4-(+chlorophenyl)cyclohexyl]—d—hydroxy-1 4-naphthoqumone
40 B: 2-{cis-4-(4-chlorophenyl)cyciohexyl]-3-hydroxy-1,4-naphthoquinone

C: 2-[4-(4-chIorophenyl)cyclohexyl]-a-chloro-1 JA-naphthoquinone

D: 2-(4-g-butylcyclohexyl)-3 hydroxy-1,4-naphthoquinone

E: 2-(4--butylcyclohexylmethyl)-3-hydroxy-1.4-naphthoquinone-

45 a) Prophylaxis

Groups of 10 rats were treated ‘with dexamsthasone to aflow latent Pheumocystis carinii infection to
develop. Tefracycline was also administered to protect against bacterial infections. Test compound A was
administered, by gavage, from day 4 of the dexamethasone treatment, at a dose of 100 mg/kg/day. Two

50 control groups of rats .were treated w:th dexamethasone and tetracycline only. A further group of rats was
given cotrimoxazole (tnmethopnm + sulphamethoxazole, 56 + 250 mg/kg/day, orally) in place of the test
compound.

At the end of the test period the animals were sacrificed and autopsies carried out. The lungs were
removed and the right Jung bisected. An imprint was made onto microscope slides and stained with

55 toluidine blue. One half of the lung was placed in formalin, processed in paraffin blocks, sectioned and
stained by the Gomori methanamine silver nitrate method.

After autopsy the extent of P.carinii pneumonitis was scored under coded study as none if no organism
seen; 1+ if P.carinii cysis seen sparsely distributed with less than one per 25 high power field {(h.p.f.); 2+ if

14




50 ‘Conpound of. Exanple 1, mcronised + 1,0 ng AerPsol propellant
to 5.0 mM 55 Suspend the m croni sed napht hoqui none in the aerosol
propellant. Fill this suspension into prefor- ned aerosol cannisters, 5
m / canni ster under pressure, thr o@@tﬁ&ﬁﬂ@%&ﬂve orifice. b) 13 EP 0 362
996 Bl Conpound of Exarrpl e 1, mcronised 1.0 mg Arl acel

1% wW v erosol erse he Arl acel
85 in theﬁ% fF}I '“31 8?1'0 ﬂ]f%jm %%ou?rﬁpd'o &'“"?591“1‘339’%
PstRi®s, - 5ni/ canni ster under pressure,

N ex8 swl ed w n msm
suspensi off I PG BY % d it %
thr&ugh tR&.al've orifice. -C- Powder InhaI ation 10 Conpound of Exanple 1,

m cronise 1.0 ng Lactose - ' 29.0 ng 15 Trlturate

and bl end the m cronl sed napht hqu| none W th the | act ose. Fl | the

resultlng "p'ﬁ'WGlcl bteng—tnto—tyard IClLIII &JDUIC Dilellb, 36— er—eap- sul e.

D. Nasal fr ops 20 Corrb'd%?fd‘aﬁf ey Hepih o fI’G‘OPBa"H'QPW?Nthg 9(3’15%?12 bat e

10.0 nmy 2§ - S | cannibalis a“°“ Water for Injections ? m

Di sperse tlhe napht hoq i none qlnd't he metlhyl hydroxyhenzoate in ﬁféat?/@?té for -
I njecti ons'.‘f Fill this]suspengion.into suNdnab e1dropgae'r ‘ot3tH ep, 10

m /bottle, ‘fﬂ SE. DY § cut ng ne dropger nqzzlfe @nd{bojtTe Ccagy 30

Bl OLOA CAIJ RESUL[TS. anpl e 41 35 {Acji v{ ty; adai Bst - Pngumbcysé,gs

carinii Te &gm,{;gg;pound A,OZ [tran§ 4- (4-chl of o heny! pecygl ogexyl - Jodydr pxy- 1

, 4- napF‘ﬁ haqup/@me 40 0/10

2 CI s-4- (4T o) t1ohex —Traphthogquihonme—C.
[ 4- (4- ch?"ﬁreﬁ'ﬁkf’ rﬁfﬁg\/é‘ %?yqqy'fh?‘ﬁqngﬁs or}r nanhthgnlangne D
2 ( “t- butylcyclohexyl) ©3- hydroxy 1,4- naphthqu|none E:
2-(4-t-pbutyl cycl ohexyl met hyl ) - 3- hydr oxy- 1. 4- napht hoqui none 45 a)
Prophyl axp)®raghgagss of 10 rats were treated with dexanet hasone to all ow
| at ent Pheunocystis carinii infection to devel op. Tetracycline was also
adni ni st er e fudeppier et togls aph strmiadavt E¥Ngate SeeceanpEyBethofaast desgsierh Brpue: AoHas

compound A was admmlstered at vandus dose levels, by gavage and in the diet.

Q

Do

25

30-

35

50

56
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SISO I

adm?®fi st ered, » by gavage, from day:4 of «+the dexanet hasone treatnent, at a
dose of 100 ng/ kg/day. Two 50 <control groups of rats :were treated with
dexanet hasone and tetracycline only. A further group of rats was given
cotrinoxazol e (trinethoprim+ sEPFhPA¥Blazol e, 50 + 250 ny/ kg/ day,

orally) in place of the test conpound. At the end of the test period the
animal s were sacrificed and autopsies carried out. The lungs were renoved
and the ri'gafesy§Ay BICER{PE 2 An i nprint was nade onto nicroscope slides and
statned with 55 toluidine blue. One half of the lung was placed in '

forv@l i n, processed iHmmpqéaffi ni bl ocks, c)secti oned and sfai ned by the Gonori
nmet hasnam' ne silver ni{Pat/€ net hpode AbteR aut opsy & hesex en& of P.carinii
pneunoniti s was scorec[&‘un'der codegt sBudy asy nade af o o géni sm seen; 1 +
if P.carinii cysts se¢B qfarselly distributed with l.ess than one per 25 high
power field (h.p.f.); |3 45if 14 EP 0 362 996 Bl focal areas of P.carinii
pneunoni tis surroundedfby 10,t0{-25 h.p.f. of normal lung and 3+ if |ung
diffuygely and extensiygly i nvol pe® wet hSor gani®ne™i nval %os® all h.p.f.s.
Results 5 No of Rats [|Bar{ly deajhs or No of with P.carinii Pneunonitis
No of rats - cannibali-gtion' ~with PCP/ No .
- - of rats tested 10 Nqee | Kk + 2 + 3 +.Tegt Gormpound A 10
2% -8 w o0]° b1 ° % ° ° ° 078 %ontrgp’ (1) 10
2 s 0 % 1l 2 5 8/8 Control (2) - 10
0 0 8 O0Olg 2 8 10/ 10 T™PI SMZ
10 0z he A A © ©o A o o a ~ o0/10 'one early
death, believed @ _t d%gdvage, pne canni balisation. b) Prophylihxis A
further series of 8st|8 was carfied out using the same general® met hod as
descr¥bed abave.  Fegt [conpou A was adm nistered at various dpse |evels,
by gavage and i ndtetha diet. 203P 8 40 45. %0 &5 25 ~ B8P @ 3¢2 996 Bl The
results are showd | g Table 2= po
' . - * o
o 39 0 Q
2 47 R e % ©
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ﬂ.«:‘ %o-.!-i Yy 3 o o O O 6 6 ®m O o v
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: o
e
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40 <
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~~ -~~~ ~ ~ ~ ~ ... EP O 362 996 BI c) Treat ment G oups
of 10 rats were treated W|th dezamsaas@m and tetracycline for 4-6 weeks,
as described in experinent (a) above. Three groups of rats were treated

with Test conpound A beginning after 4 weeks of s i mrunosuppression, when

Pneunocystis carinii qeurmni a (PCP) had devel oped. Another group of rats
in a.parallel study wagrigated With Test conpound A after 6 weeks of
I muposuppr essi on, whenPdR i nfegti on was atg an adganced stgge. The results
are sshown in Table 3. 1 28 25 3p 85 20 @ @ B Jq Bp 0°~362 996 B1 U) O
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50
d) Treatment

Groups of 15 rats were treated with dexamethasone and tetracycline for 4 weeks, as described in

experiment (a) above. Test compounds (A) - (E) were administered orally by stomach tube from the
55 beginning of week 5 to the end of week 7.

In parallel with each test compound, Celacol was administered to one group of rats as a control. The
results are given in Table 4.
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e e

1550v at 4 Q@ 40 4 720 ~ ~ ~ « —~ ~ ~ ~ o0 2C @) to
30~~~~~~~~~ . LO 0 04-) 4) '00 0 25 '
0' .,-4 X4 4) 340 V4 4 -) a) ba UL * 4)4) i kn if a4 0
050 ~~ ~ ~ ~ ~ EP-036D9WPB1  Treatnent results are given in
Table 4. 4) 0O EP 0 362 996 Bi : TABLE 4 5 SCORE NO. | NFECTED/
%to Test GROUP 0O 1 2 3 4 NO. EXAM NED
| NFECTED. - Conpound ( Dose/ kg/ day) 15 Cel acol 1 0 1 2 6
9/ 10 . 90 20 A / kg 1 3 3 5 0
11/ 42, 92 75nmy/ kg 2 5 2 1 2 10/ 12
83 100ng/ kg 4 7 1 1 O 9/ 13 69 25 30
Cel acol 0O 8 7 0 O 12/ 15. 100 A
25ny/ kg 37410 1215 8050y kg 1
6 4 2 0 12/ 13 92 séHmy/ kg N INFéC'n-:ﬁ/ 2 Oy O
8/ 12 67 40 Cel acol- 0 8 7 0 /15
100 Bo  Test 250Q008 - 04 8 354l 90. EXAMINED14/ INFECTED.
Cdmpohﬁd_';_ "(‘_Dgs'é_/:kg/day)
15
N\ Celacol 101 2 6 9/10 90
0 A 50mg/kg 1 3 3 5 0 11/12 92
75mg/kg 2 5 2 1 2 10/12 83
100mg/kg 4 7 11 0 9/13 69
25 ' '
30 - Celacol 0 8 7 0 0 12/15. 100
A zslﬁg/kg 37 410 12/15 80
50mg/kg . 1 6 4 2 0 12/13 92
35 C . .
100mg/Kg 4 6 2 0 0 8/12 . 67
40 _
Celacol "0 8.7 0 0 15/15 100
B 25mg/kg 18510 14/15 93
® 50mg/kg 36 4 0 2 12/15 80
100mg/kg 2 6 2 4 O 12/14 86

50

55
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45+%50ng# kg i 3 6 4 0 2 . - 12/ 15 80 100ny/ kg

2 6 2 4 0 _ 12/ 14 86 50 55 20 EP 0 362 996 Bl 5

Cel acol 0 87 0 0 oA 100 C

25nmy/ kg 0 5 6 3 0 E"”‘*"’%%%i 100 50ng/ kg .

0 8 5 2 0 15/ 15 ' 100 10 100ny/ kg 4 6 4 1 O
11/ 15 73 i 5 Cel acol 0 8 2 3 2 15/ 15

100 * D 25K —F—F—1+—6 15745

100 20 _ 50ng/ kg *1*8 4 1 0 13/ 14

93 ¥.00ny/ kg 3 8 3.0 1 12/ 15 80 25 Cel aco

0 8 2 3 2 112801 0o 8 %00p3Q E 1s/15 100 25nmy/ kg

1 3 2 4 4 13/ 14 93 50ny/ kg 0 2 6 4 2
14/ 14 c 100 1 0fhmg/ ey 0 3§ 643206 0 14/14 12/ 1B0

92 35 40 dainms 1. The usé of a naphtho%U|none of general formula (11) 45
E 50 50mg/kg 2 01 15/15 100 (rry *

01 .SO~W~~~~~~~~~m e~ erein ClL -35 non matic hy ocar bon

resi due optional Iy subs¥1 Eﬁ%ﬁ by dhe or n%rg subsfpgﬁgnts seleéted from

hal o, C, -ral koxy, hydroxy, phenyl, phenyl O sal koxy and phenyl - C - 6al kyl ,
"l -

eae¢h such _ 5
: CEIaCOk 0 8 7 0 O 15/15 100 C :
25mg/ kG 0.5 6 3 0 14/14 . 100 50ng/ kg
0 8 5 2 0 1612601 0 8 20031@ 15/15 100
- D 25mg/kg 07 7 10 15/15 100
20 50mg/kg 1 8 4 1 0 13/14 93
100mg/kg 383 01 12/15 80
25
Celacol 0 8 2 3 2 15/15 100
% E 25mg/kg 13 2 4 & 13/14 93
SOmg/ke 6 2 6 4 2 14/14 100
100mg,/kg 14260  12/13 92
35
o
40 Claims

1. The use of a naphthoquinone of general formuﬁa {in

45

m

50

55
wherein

R3 is Cy-3s non-aromatuc hydrocarbon residue optionally substituted by one or more substituents,

selected from hato, C;-¢alkoxy, hydroxy, phenyl, phenyl-C;—salkoxy and phenyl-Ci-salkyl, each such
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100my/ kg 4 6 4 1 O 11/15 ——r 73715 Cel acol
/

0''8*2 3 r2 15/ 15 ' © 100 * :

zom o T4 (U,
S0nmy/ kg 1 *8 .4 1 0 gpose299bHil4 THFRC T "w ng/ kg

3 8 3 0 1 12/ 15 80 25 Cel acol 0 8 2 3

2 15/ 15 100 30 E 25ng/ kg - 1 3
2 4 4 13/ 14 93 50ny/ kg ' 0O 2 6 4 2

14/ 14 TOU T00Mg7 Kg T 4 2 6 0 12713

92 35 40 d.alns 1. The use of a haphthoqui none of general fornmula (11) 45
50 - : : (I')F ss
~ ~ &~~~ -~~~ P 5Qelacol~~~~ wWHer®i i R3 Ps Ci - 3S/kdn- ar omat L0

hydr ocar bon residue optionally substituted by one or_nore substituents.
sel ected $rom hal o, c2om&kekoxy. fydtoRy.3 phenyl, Widhyl -c - si%oxy and
phenyl - C, -6al kyl, ea sych 21 *EPs0 364 996 BL /45 lii Jdg!! 1111
1111, s !'1 phenyl grou%&ﬁ/ﬂﬁoi ety Beigﬁg5op2t3i onal | yEisﬁ%sti tuted by one or
nore groups sel ected &@@,@g‘?l - 6al koxy, 4sCi1 -6 al kyly1/64-6 al koxyz{i -6

al kyl, hydroxy,” hal ogen, éa 0o-C -s alkyl, am no, and nbno- or di-C

-4al kyl - am no; and R4 is hydroxy; hal ogen; 5 a_dgroup QOCORS,
wherein Rs is a Q0-1cal kyl group, a C3-10 cycl oal kyl group, a C -l oal koxy
groug, or a phenyl or naphthyl group, each such R group being optionally
substituted e.g. by am po, nono- qr di-C-4al kyl amn car boxy hydi oxy;
La0r oup OR6 ‘or SR6. whetaseh Re is%anéjoﬁti%n 1y s[?oss(gf'tut ed Cl 1-6,oal kyl,

Sl

3, ocyclpal kyl , phen napht hyl group, ag defi or R5; 0kgqo 10

a group 7 R8, wher e?%lm%gand R8)6eagh9i ﬁdegendenwléepr esent Ii(t)1(§/dr ogen or
CG - Zal kyl, or the greomsANR7/R3 r'-apresants @ 5-7 npyhered saturased
heterocyclic ring, which may optionally contain a further heteroatom

sel ected from nitrogenotngygen or Sul$hdr;0 abhd physipfbégi cal |y a8ept abl e
salts and ot her physiologically functional derivatives thereof for the
manuf acture of a nedicanent for tho tr i :
Pneu?ﬁ)cysti s carinii infections in 1s animals. 2. Use according to
claim1 wherein the napht hoqui none is selected from- K> B
2-(4-t-(butyl cycl ohex -31 hydr oxy- 13 4»napht,hoqui noy)e 100
2-(4-t-butyl cycl ohexyl}f%ﬁcﬁgﬂ ) - 3- hiédr%x;- iﬁp ?1 napht hothJi none 20

2-[ 4»4 4- ¢hl or ophenyl ) eygd aexyl ] - 3- chl er o 144- napht3dyaqui none 93

sonig/kg 0 2 6 & 2 14716 100

100mg/kg 1 4 2 6 0 12/13 92
35

40 Claims

1. The use of a naphthoquinone of general formuia (ll)

(M

50

5

wherein. . . .
R3 is Ci-15 non-aromatic hydrocarbon residue optionally substituted by one or more substituents,
selected from halo, Ci—galkoxy. hydroxy, phenyl, phenyl-C: —salkoxy and phenyl-C: —calkyl, sach such
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an&_ physi ol ogiiccal | y acceptable salts and physngFe&MunCTﬁT’al

derivatives thereof. 3. Use according to claim1l of.
2-[4-(4-chl orophenyl)cycl ohexyl] - 3- hydr oxy- 1, 4 “ﬂﬁww‘a\\m\ a phys-
i ologically acceptable salt or OEMBREHAYERHI og| derivative

t hereof for the manufacture of a 25 rredl carrent for t he treat ment and/ or
prophyl axi s, of Pneum)c C ctions | COI’dI ng
to.cl ai rn, plépnyl }(% %P rﬁ el%ﬁﬂl h{dsu rﬁu? one rmore alfou%s sel ed fro )r()y or a
m xture of © "“a' d- ‘tat!“’xﬁ mx ggn r? ng "‘ ﬁ ﬁ"

i SOMe# . som h,aa[o eut | cal for rrul ation \/\hl | ch corrprl ses a

napht Boqui no RE YRk oih s W, 0f a1 3B ks L9 cgclctamﬁpgpoh@raw&&koﬁy group,

phar naceut bf:@b exyx%p %pthﬁlglo@p Ga dubk Rt Bretibety, op@shal tsashifil ¢} Asmino, mono-

adm ni st r abi g4, -, Bkylahiph@mwaRcaud&dl fornul ati on whicb conprises a

napht hoqui nonegréip okefol SIECwhdreirlfyis @h oftordilyTSubsdtitited & - f.BIR\8, [0Sk cydbdtyl, Bheny! or

. phar maceuhippmllgroupecamhealidra®car ri er therefor, adapted for pul monary

adm niest r at i ‘GnNgroupSNAPAE, evhibrain 79 raole IRE edch iNdepanderdyl ingpresenh bdrdganp bit Crocdikyn amitge der

al | genei negrof NAH® r¢drdspnts}@ 5-7 membered saturated heterocyclic ring, which may . optionally contairQa 4s
further hetﬂro;(on)(sel@d from nitrogen oxygen or sulphur; 9 I 0' 50 Worin

R3 eFn ni chd ehysipipgidatic prspptetiie spifs apvh PprvRhy sieleaicatf fupclienal fey ’D’af“"ifeﬁhefﬂﬁﬁ?'vﬁé? se

Mt ei nem Bdefacista @medicanankios by Eearaart ans(ee pranbylaris of Beumagysiis cariil igjectipnediy

Hydr o¥y, Pﬁ’é‘ﬁ?}‘f Phenyl Cr-6-al koxy und Phenyl C -6-alkyl,.substituiert

t b I he. Ph - hl bstit t
TS Al R A i
-A Kyl , o-

R C|0 y t: rgx drox P t qumﬁl oxy, Hal ogen,
ral 0= 4Q - 6_2' '°‘° X -511 fo- o 4-al kyl am no; und R4 ist:

Hydr oxXy; H§rl| frddotog ﬁ:bl ysudﬁﬁrch?l; f tlcﬁb! RErivatived Merdr Kyl gr uppe, eine

, 0- Cycl oaI kyI grup pe .elne G - 10-AI koxygruppe oder ei ne Phenyl- oder
Nap ht hylQr uRPRcordihg toWRBCH of £HG4-SMr&IABnyIRS/CIGH S AENydRdxy-1,4-fliphthodbior® 08 8 $h396 Bl
I THj 11bbgidany bebeidolelshitlot othdr physiolobically Mnctiofal Herivalvh WiesidorahdBmantitattard ofari no,
Mono- zsoder mbbicdalent fék-tiad t}eyﬂramanaor pEGRTi eI Yo Bda&ﬂhodybttﬂrcﬁmy infeciivas intmameaks. | St; ei ne
OR6-. oder SR6- G uppej. .worin R6 eine wahl wei se substituierte Cl-1o0-Al kyi -,
C3-i 0- Cyk| Usd 4cgirding Plvisiny B wherde theapbduhy Isgr thegam ofihe tringrisoREr efeaf mintireof ¢is | st ;
oder eine W_g@iso'@pr'einiHMﬁqaﬁgﬁ’% ofi the YRS isoERei | s unabhangi.g Wasser st of f
oder Cl -4-Al kyl .5:-... darstellen oder die G uppe NR7Re einen 5- bis
7-gl i ®dr¥ gérph%gtgcﬂvﬁﬁabfe@w'atmewfmhdeveq%ew&?“wggmda% defiped ip angyeh clajipm | (et se
ei n weit er £9RREMER wwce%r’égmw ca{rier tagrpipri apipg for nasg] agnipigifetion o

e of G SR A M W L DPRER, 7S e er
physi ol ogl gcﬁ a ’%
Medi kament sg%ﬁerrw ﬁﬁhar aceu ca“%?ﬁcop BphyT axe ne u°r'h)' !"Qﬁ"ﬁm

.cafi n| [ -,Japgn k) " nen bel NEnsch und Tier. 2 Vervvendung gerrass
Anw uch 1, ‘da urceh gekennzel chnet, dass das Naphthochi non ausgewdhlt .

aus: 2- (4 VarBbHagaieb RERINNIDRS dbY Sigohtaisoh FmdA@Nt hochi non,
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o

pu (n .

50 wonn
R3 ein nicht-aromatischer Ci~a5- Kohlenwabserstoffrest ist, der wahlweise mit einem oder mehreren
Substltuenten ausgewdhlt aus Halo, Cy-¢-Alkoxy, Hydroxy, Phenyl, Phenyl-C -¢-alkoxy und Phenyl-
Ci-s¢ -alkyl,. substutuuert ist,.wobei jede solche Phenylgruppe oder. -sinheit wahlweise substituiert ist mit
siner oder me_hreren Gruppen, ausgewahit aus Ci—g-Alkoxy, Ci-g-Alkyl, Ci-¢-Alkoxy-Cq-~g-alkyl, Hy-

55 droxy, Halogen, Halo-Ci —¢-alkyl, Amino und. Mono- oder Di-Cs —4-alkylamino; und

R* ist:
Hydroxy Halogen; eine OCORS-Gruppe worin R® eine Ci~ m-Alkylgruppe eine C;-10-Cycloalkylgrup-
pe,.eine Ci-10-Alkoxygruppe oder eine Phenyl- oder Naphthylgruppe ist, wobei jede soiche R®-Gruppe
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15 % « = 2 (4-t-Butyl cycl ohexyl net hyl.) - 3- hydr oxy-3—-4--napht-hechi-nen;
2-[4-(4- Chl orphenyl ) cycl ohexyl ] -3-cl hlor-1, 4-napht hochi nan

physi ol ogl sch annehnbaren Sal zen und hyS| oI ogl S ﬁﬂcn Deri vat en
davon. 3. Verwendung genass Anspr (P H“I“HH‘H(““H EMI
2-[4- (4-Chl or phenyl ) cycl ohexyl ] - 3- hydroxy 1 4- naphthochlnon 20 oder

ei nes physi %ﬁ"%gf [y %waﬁnmwono PhAfe, QR Ian%dﬂeab& drabysﬁbs%%m sch
funkti onel | nnlﬁe érte%é gl!lbgtﬁ 1- < a 1o nyO lkyl-
Behandl ung Uﬁfi‘»ﬁ gr gpgw e;,v,é/fgpn &gygypcystl s carinii-in e iOnéh e
Saugesn. 4. .sves&eredmﬁwgeega% AvSRP 2 Gl s ﬁa&ar@&h%@emgselsﬁh%hn cﬁ@fAﬁ(yud' e
Ver bi ndung idars@fdn Ja6 dB GaSpeNR7RE einch 5ahIS 7-GiaHyek §es&d@én Rét618dycilvbifeh kg DarkiOit
Cis- und tr aBswinsRIEe bRMeitdlbLHIRMERAS bgevalD a0 SitIBIE, Sa6a$ET oddNEihabibl, enthalten
vorliegt. 5.kafharmazeutische Formulierung, unfassend ein Naphthochinon
genmass ei nermd ehysidlogisthumhenmbarky Salzn 2iud anveen phiistologisahgfimkiiinaliendeenatoh Slevon zur
annehnbar en Herstejey eitas Met;llkaauagepmsﬁshand_lw undissiat mphylexeaion Eneur@Cystis carigiFufeigo-. 6.
Phar maez ut i sehbsi MensebbiceFerng, unf assend ei n Napht hochi non gemass ei nem der
AnsprUche 1 bis 4 zusammen mt el nem phar mazeutisch annehmbaren Trager
daf Ur, anﬁed&@@t‘d%%ﬁe'b‘tfﬁ fpPPica A dpdiraih peliennzeichingy, dasssdarcdaphinchinen mgewghit ist
Uil s‘atl on &% une- nap ht ogui none .de f rrrul e generale (I1): 40 0 O~ )
4S 2- (4-t-Buty:cyc o:exyl)-a hyd A- naph4 ocer\tzn " .
utyicyc e me rox ~Ng| ochinon
1 so 8u R3j E %ﬁah 9?‘ JJ i R ihingh O &Eﬁn}:g&l B0 afibiBhran Satzen ung
facultatlve r'gok%% %,\ sleurs s ant s c olsIs. parm:

u
hal, , al coxy en - cfroxy p nyI e, phenylalcoxy en C1 -s et 55

phenyl ai c8ytgrwahau gePhassC RAGHRN MadhiC 2)a-@iEnBRhdnl IRy EIHBKYYH3Ehy BB, 4-naphthochinon
facul t 3 i veradteind BRsiobyl&en RAdehiBarSUsabdISdefblfct ahddftin pRybIIdgIREH hkGorRfidnDeridiltsC OXY
en & -6, aldewylBr @Brsiolung Bined ReGiRt¥nte RuCBehBldthg Qyd/®ie€ Rrobilylde vbrY Bidamycystis

hal ogene, habmalrtaydnen B siihern6, anm no, et nono- ou di(alcoyle en Cl

-4)am no, et R4 est-hydroxy; hal ogene; 23 EP 0 362 996 B1 *

C L M & Verwendung igerdiss AnsrBCORG daduteh Riekeweeichmet, delisalid Varbigdwy @ éan FOI des, un
radi caks cy clveesHeamerseoden oi@3 - Mischungnvon ist unad tranb-isomeren, dlie @indestels B %utens-ddineral
phényl e ou r?atbﬁt yariegt- chaque radical Rs etant facultativenment substitue, par
exenpl e, gar am no, .nmono- ou-di(alcoyle en €1-4 )an no, carboxy ou hydroxy;
t11~ PhafmagouipchesTarpiernre: SmfsssepieiRdiapitiochien g’ﬂ?ﬁ?a‘i‘"e&‘l EHYMRTUER £ 410
cycl oal coyl &*ER™E "Ibe"‘aﬂhgmﬁe'ﬁ'ﬁc sapnehmbargn, Triger) daivf. A0GTRPSY ARt B i t us

come dbfini® Sur ~aQu -un radi cal NR71R8 ou R7 et R8 repr6sentent chacun

independ rmazeut| bomuuru as em ochino e I & rile nte
un cyel e 6tzgi eﬁ g%@ﬂ? a 9%1%99/ rﬂh% L msq %%;n &ﬂbﬁ%wﬂ 639

contenir one c OISI arnl azote oxy ne ou soufre; et |les
sel s pgy5|olog|quenent acceptables et autres derives physiol ogi quenent

foncti Onnﬁéﬁmﬂé‘atlons
W,

1. Utlll-sa_tlon, d uné r{apﬁtpquinone de formule générale (Ii) :

4
) | Cae ! ” ;' | ~ (XI)

50

ol .,
~ R3 est un résidu’ hydrocarboné non aromatique en Ci-3s facultativement substitué en un ou
plusieurs substituants choisis. parmi. halo, alcoxy en Cy-s, hydroxy, phényle, phénylalcoxy en Ci—¢ et
55 phénylalcoyie .en Ci-g, chaque radical ou partie phényle étant facultativement substitué par un ou
plusieurs radicaux choisis parmi alcoxy en Ci-¢, alcoyle en Ci—¢, (alcoxy en Ci-g)alcoyle en Ci-s,
hydroxy, halogéne, haloalcoyle en Ci-g, amino, et mono- ou di(alcoyle en Ci-4)amino, et
R* est.hydroxy; halogéne;
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tO~ . Cewx-ci¥ pour la fabrication¢d unn6di cament pour Te traitenent et ou
| a prophyl axie d"infections par Pneunmpcystis car I maux.
Uiiisation suivant |a revendi c?* % oy |a nagmmmummmmt [mhm sie
parm : 2-(4-t-butyl cycl ohexyl) §8F ??F 1 , 4- napht oqui hone, sis*

2- (4-t-butyl cycl ohexyl met hyl ) - 3- hydr oxy- 1, 4. napht oqui none,

2- [ 4- (4- chl orapheaybienschbo hexyluh ranaliye o G, 4,o,n@p,la&.&muwa>eue@yae &lclgsusel s
physi ol 0gi AEATRRbxyGHCERT AR @Sra@ibal iy B8 bR, Ghgs RKIRATEFA lsthORGIRMERGL S de
ceux-ci. 3subbiitiél pab kPR, Fakl brkiAd) inch ol BERBEE 6AL-Ofamito, derbdx@ ou hydroxy;

2- [Ztv(4 chl orud pdafzayORF oy GRE,EX let-ud-rijudr coyie bn 4, Naaticapdyie1en Cs24h, phényleiéu OU UN
sel physi oh-pbiylgirenRivemeant ceptieddoemauiétnipsueRU6LI V6 physi ol ogi quenent
fonctionnel de ratdal BR'EF, olpRiuet A® aedrédontprt ahacom irdépendanBentCiaregine Do Lalcodle en

t rai t enent Ced /aule| radiqaf Uﬂ’rfvl mxEwnd' unnéysiet isEnesydiare Rt de Gyis membres, cmi pev |

chez | es nigpuiptivernent contenir unt juire biidreatamehivisi e pagter eyedmepesviisn 3, .o, le
conpos6 est $bies spla physiolpgiapment Jceepiablen of pulies dgyéy pwowquementrfmcmg%s ges

i sometes: cPRxEt Py Qﬁgb"c%f'%ﬁé%é{ﬁﬁ'ca&if"h?ﬂuhée oMY efou; 18 prpRivéRde [dpfections par

For mul at i oﬁﬁﬁﬁ%ﬂﬁﬁﬁ—é’& éesdﬂﬁ“a‘ﬁ‘orrpr end une napht oqui none comme defini dans

une Qléel Gtehsa%g gr% Iarr(c.:i‘\Ye(;"ndklona’lt 9 Q [\ Jhtoqumdne est cﬁonsue P XCI pi ent
phar maceut | Qlé ygr eI - dtbne, APPTOPr e ‘pour une
adm I"l,ISSt rati Qr 4_{1 y 1 4%35\_‘ ﬁ&{gaceut [ que QUI COfT'pI’ end une
napht oqui none. &g [mpgmp ﬁ1§-c lorbl'i‘Q-nﬁBﬁ GRjague des r evendications 1 a 4,
avec un excipf l@@&elsRJH?Jd’@fa énPdéE‘éEﬁB s ACRARE s@og%eﬁ,e.l.t liRcthneisBREGRY. | 6€
podg une adm ni stration pul monaire. 35 40 45 50
3. Utilisation suivant la revendication 1 de la 2-[4-(4-chlorophényl)cyclohexyl]-3-hydroxy-1,4-naphtoquino-
20 ne ou un sel physiologiquement acceptable ou autre dérivé physiologiquement fonctionnel de celle-ci,
pour la fabrication d'un médicament pour le traitement et/ou la prophylaxie d'infections par Pneumocys-
tis carinii chez les mammiféres.

4. VUtilisation suivant la revendlcatlon 3 0U. loe composé est sous la forme de Tisomére trans ou d'un
25 melange des isoméres cis et trans, contenant au moins 95% de lisomére trans.

5. Formulation phar_mace_utidue_ qui comprend une naphtoquinone comme défini dans I'une queiconque
des revendications .1 2 4, avec un excipient pharmaceutiquement acceptable de celle-ci, appropriée
pour une administration nasale. '

30

6. Formulatlon pharmaceuthue qu| comprend une naphtoqumone comme deflm dans f'une quelconque
des revendicalions 1 3 4, avec un excipient pharmaceutiquement acceptable de celle-ci, appropriée
pour une administration pulmonagre
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