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2-substi tuted- 3-hydro , hpht hoqui nones of forrmula (I)¢(® n 45 50
whereggn either ' [
ar al koxy, [err]

R AT kO gd phenyl substituted by one or two groups
sel ected from hal ogen and [ err] al kyl, hal ogen and perhalo-[err] al kyl or
[err] and [err] are both err] al kyl or phenyl, and nis zero or 1, and
physi ol ogi cal | y acceptable salts thereof. Corrpounds of formula (1) wherein
N i s szewbereln eitheai'ds tyairdgen arditR? ecselacted fiam Ci-h elkinyrasaikoriabias alkyHGars stkioxyephenyl.
substituted by one or two groups selected from halogen and C; - alkyl, halogen and perhalo-C; -5 alkyl or
R! and R2 are both Ci-¢ alkyl or phenyl, and n is zero or 1, and physiologically acceptable salts thereof.
Compounds of formula (l) wherein n is zero are said to be active against the human malaria parasite
Plasmodium falciparum and aiso against Eimeria species such as E.tenella and E.acervulina, which are
55 causative organisms of coccidiosis. Compounds of formula (1) where n is 1 are said to be active against
protozoa of the genus Thelleria, 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 ‘in vitro preparation of P. carinii.
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carrying a Gi~10 6.g. (Gi -4)alkyl group. The non-aromatic hydrocarbon residue R® preferably contains from
1 to 20 carbon atoms, e.g. 1 to 14 carbon atoms. Suitable residues R® include Cs-1ocycloalkyl-Cy-5-alkyl,
C1-10alkyl-Ca-10cycloalkyl, C1~10alkyl-Cs—1ocycloalkyl-Ci -10alkyl and Cs-10cycloalkyl-Ca~10cycloalkyl.

45 Compounds of formula (Il) containing an acidic hydroxy or carboxy group, such as compounds wherein
R* is hydroxy, may form salts with bases, and compounds (ll) containing a basic amino group may form
salts with acids. Suitable base salts include inorganic base salts such as alkali metal (0.g. sodium and
potassium) salts and alkaline earth metal (e.g. calcium) salts; organic base salts e.g. phenylethylben-
zylamine, dibenzylethylenediamine, sthanolamine and diethanolamine salts; and amino acid salts e.g. lysine

50 and argining. Suitable acid addition salts include those formed from hydrochioric, hydrobromic, nitric,
perchioric, sulphuric, citric, tartaric, phosphoric, lactic, glutamic, oxalic, aspartic, pyruvic, acetic, succinic,
fumaric, maleic, oxaloacetic, isethionic, stearic, phthalic, methanesulphomc, p-toluene sulphonic, ben-
zenesulphonic, lactobionic and glucuronic acids.

Without wishing to be bound by theory, it is believed that compounds of formula (lI) whereln Rt is a

55 group - OCOR®, OR®, SRS or NR7R® may act as pro-drugs or bioprecursors which are converted in vivo
sither by the host or the parasite to a compound of formula (lf) wherein R* is hydroxy. Such compounds will
be referred to herelnafter as "physiologically functional derivatives”. Such compounds may also however
possess intrinsic biological activity.
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activity. 3 EP 0 362 996 Bl The invention includes within its scope the
use of isomers of conpounds of formula (11) and m xtures of such isoners.
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wherein R'° is an alkyl group of from 1 to 10 carbon atoms and m is O or 1, and physiologically acceptable
salts and other physiologically functional derivatives thereof.

In the compounds of formula (IV) R" is suitably a straight-chain C1—s alky! group, preferably methyl.-

45 A further group of compounds which may be used according fo the present invention is that of formula
() as hereinbefore defined, and physiologically acceptable salts and other physiologically functional
derivatives thereof.

“ Preferred compounds of formula (l) for use according to the present invention include those whersin n
is zero, R! is hydrogen and R2 is phenyl substituted by one or two groups selected from halogen and 01 -6
s0 alkyl,preforably halogen.

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

s5 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)-

cyclohexyl}l-3-hydroxy-1, 4-naphthoquinone, represented by formula (V):



In the conpounds of formula (l1V)[err] is suitably a straight-chain [err]
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ratio is about 1:1,40:60 ang 5:95. For use according to the present

i nvention the trans i somer RO the corrpound of formula (V), or a mxture of
its cis and trans i =Y, 95% e.g. 99% of the trans
isonerd® is prefeLg€d: ‘ ional derivatives of the
conmpound of for p v la (VI) 35 [err] 40 wherein
45 J[err] and [ =0 and the dotted line r&g;esents a
doubl e bond betWw 13

) 0

wherein
46 R'" and R'2 each represént =0 and the dotted line represents a double 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 NR7RE, wherein R®, RS, R? and R® are as hereinbefore defined.
Further derivatives of the compound (V) which may be used in accordance with the present invention
are those of formula (VIi)
80 .
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positions of the quinone ring, in which case R13 represents a group -[err]
a group [err] or [err] or a group [err] wherein [err] and [err] are as

her ei nbef ore defined. Further degpyagdyssppf the conpound (V) which nmay be
used in accordance with the present 1 nvention are those of fornmula (VI1) 50
55 5 EP 0 362 996 B1 (VIl) X 10 wherein X is a halogen atom e.g. a
chlorine, bromne or iodine atom preferably a chlorine atom The conpound
of formula (VII) wherein ¥ is chlorine has previously been described as an
intermediate 15 e.g. in the prepaa{ion~af the conpound of formula (1) but
no N ol ogi cal aciisn ¢ —+@L I n a further aspect
therefore the [ 3 $..& conpound- of for&&ﬂza (Vi) for
use as a nedic eat nent of Pneunocystis car i¢ i nf ections.
The synt hesi s formulae (1) to (VIl) may be effected by

met hods al r eady Géscried in the chenmical literature (for exanple
the patent specificationsiilisted hereinbefore) or by 20 anal ogous net hods.
in pafticul ar novel conpo@nds of fornmula (VI) may be prepared by the
foll owi ng net hods which forma further aspect of this invention: (a)
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al kyl chl o?’BT%‘?TnﬁP%Wh%am@" gonsH AR of formula (VI) wherein [err]
each repr ©swEAHonof 3gmpe muiMast erification is 46 carried out in the
-preséﬁce.of a reducing agent, e.g. zinc. Conmpounds of fornula (V) wherein
[err] is a group [err] or [e6r] may be prepared froma conpound (VII)
wherein X is a halogen atom_ Thus for exanple the group [err] may be

i ntroduced by reactign with jthe appropriate al cohol, e.g. nethanol or
ethangl in the presggnce NUm and the group [err] may be introduced by
reaction with the thiol, [err]SH

(VIII)
36

wherein R'3 is as defined above with a donor compound serving to introduce the 4-~(4-chlorophenyl)-

o cyclohexyl group. .

M0 With regard to process (a) compounds (VI) wherein R'' and R'2 represent = 0 and R'3 represents a
group OCOR® may be prepared by esterification of the compound (V). Esterification may be effected in
conventional manner using the appropriate acid R°COOH or acid derivative e.g. an acid anhydride, acid
chioride or an activated ester such as an alkylhaloformate e.g. an alkylchloroformate. To prepare a
compound of formula (VI) wherein R!!, R*2 and R'® each represent a group-OCOR?*, the esterification is

45 carried out in the presence of a reducing agent, e.g. zinc.

Compounds of formufa (V1) wherein R is a group OR® or SR® may be prepared from a compound (Vil)
wherein X is a halogen atom. Thus for example the group OR® may be introduced by reaction with the
appropriate alcohol, e.g. methanol or ethanol in the presence of sodium, and the group SR* may be
introduced by reaction with the corresponding thiol, R® SH.

50 Compounds of formula (Vi) wherein R'? is -NR7R® may be prepared by reduction of the corresponding
compound wherein R'3 is azido, e.9. using lithium aluminium hydride in tetrahydrofuran, followed where
necessary andfor desired by alkylation of the resulting amino group. The azido compound may be prepared
from a compound of formula (VHl) wherein X is halogen, by reaction e.g. with sodium azide. .

Compounds of formula (Vil) may be prepared for example in an analogous manner to process (b)

s5 described below.

With regard to process (b), a suitable donor compound is the corresponding cycloalkane carboxylic acid
which may undergo oxidative decarboxylation. For instance persulphate 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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pr esent ) for the manufacture of a
medi ggne#w‘?&.[m g‘%&%ﬁﬁeﬁﬁ&:ﬂ% propﬁHT@Pﬁ&gf P.carinii infections and
novel pha&)@&S@é&-hﬁﬁd-ﬁ&hiﬂ?&bﬁmﬁmeﬁﬁmkﬁ\th%quinoﬁ’é eparation of conpound (V)
10 2- [ t r an soifitioh 4ot (SakiGh QRIA6 10/A20C B.0beMoR X lalm 3t WidF WX/ added 10 ADEPEASILH BOME 2)
4- ((4- Chl ogomphbuiia ok ERarpleOt IR X B.NE -0DoSon I X5mhii of eférior] TRE Bbxitte w3l Hektedl & refRRGWth and
fineliy posttiag @dd Hehi i Mithem16hil @retiasol (a6d Ginl vewster Sdere’ adeidd. t iegtrighdier] mfiuzavakon 15
di sul phi den{ni@Dforit howustilldwed by caviidgaid atrefrigetaor foe 1t thpyr. The resultiag ydlidwo mystal$ werat h.
Cycl ohexefiterod 30 agg waghec wittowatbryand eihlest tot give- 15€ inPurevjille camlpwad (ghmPBE-18%1-i ng
10 mi nut eBhisythatérial wagiupadan thie next sthge witbend dwthar purlicaipn.t he reacti on ni xture at

bel ow - 20P)E:AmmeeS-lirangtc{f-ehierppheryieyciobgyylht. 4‘“@0‘[’@{"'(" nef or a further 60 ninutes
and, the sBreysewe pradust of seemEl099) gras dissplved; &UW“W"&‘H@MTE@ { added N°P"I"§°ctPe
chi bfoberﬁzgﬁee"wafsofdma'a@mw vﬂﬂeé?-?@r" iR gt & ?5?*@9 the
r emai nder o} §ir wes

so- obt ai ng¥ %ﬂ" Y’T‘? agqur 7 "i?o"ﬁ'?ed
h w

?Qtygr?sre”p% ot {eﬁﬂ;g ev%??d &gé"fss £b %"9’”’

vater, drj 9%@5 ﬁ x 6O LiSp 50 wr® c

pr oduct V@\ﬁ)rﬂz{ btie tnhé‘w&f%léﬂ)fonﬁ h@g JtﬁGEﬂeQQm Jitseﬂng’ﬁnp 10218 04 er r] (0 1
nm Hg) “col | ﬁmhesh (deLDMS0 6.0 ViBH, D nINAY.8 @, Wiuk, pmaﬁbts@kﬂum RHH) 0.7 (2!403 60),
cool s toNHzﬁ Qrerdoa(gd ra,utgcnj,nbum(sl-l sfukcemp).of nitrogen gas 26 bubbl ed

=2
_O

‘through, and the separated col ourless solid recovered. Bromne (2.8mM) was =

added t @xampwal uti on of sodi um hydroxide (6.2g) in water (42 m) at [err].
The above-obt ai ned substituted hexahydroacet ophenone (3.1g) was dissol ved

i N di ox&dirafst4(4rGhjoraphahyldyeiohomiticB-E-ginsiiwieminersopoxy)-tiinaphthogrinenetidenghloride e pi ng t he
react$on mxture at below 20 [err] C. The reaction mxture was stirred at
anbi ent t Sepien 2-19e4-Smemel) Basdizspived ip dgimsthylgmisetPropansira (PS5, feak Aing Becled 3aditha m

met abi semMPRERdeot \Rramein1®) (. éﬁﬁdé‘ﬂ"‘?’b%ﬁ‘?%‘%&‘t’f@%‘% HrEadr 36 éemﬂef@'?rf"kf re
cool ed 5ot f9'Rwipg ‘é’t’@?’b‘?"ﬂ"’eﬂ'dt(lf" pesdded “” ”"°"
filger elfayashed w (Mg 1) g % ﬁ°’? “t % f to
gi vE- n"d%fh'w seoaﬁ? ﬁi CQ . \: So ol thhos ‘51 o C
) 2-[ 4l 3 ‘;3 e.{aadl Dol 115 o amBouh

of 2-chLor g /g ﬂﬂé‘éoﬂ@w%z 194

4-(4-ch or dc‘&)’@b@&ﬁxﬁﬁlﬁ aSﬁﬁ)bﬂwfeH Qnult a-naphth) 7.25 (4H, mult., PhH), 4.28 (2H,

45 t, OCH: ). 3.48 (2H, t., NCHz ), 2.95 (BH, 5., 2xMe), 3.17 (1H, br.t., CH), 2.67 (1H, br.t., CH), 2.54 (2H, muit,
CHz) 1.4-2.3 (8H, mult., 4xCHz).

Example §
50 2¥Acetoxy-3-[trans-4w(4—chloyophenyI)cyclohexyl]-1,4-naphthoquinone

The compound of Example 1(c) (1.5g, 0.004mol) was suspended in acetic anhydride (3ml) and a fow
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 info 15ml of water

56 causing a vigorous reaction. The resulting mixiure 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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35 . acid (4.99, 0.02 nol) and powdered silver nitrate (1.05g, 0.0062 nol)
wass heated to reflux with vigorous stirring in 40 m- of acetonitrile. A
sol ution of amoni um persul phate gp3 §43.908 64525 Mol ) in 50 M of water was
added dropwi se over 1 hour. The m Xxture was refluxed for 3 hours then
cooled inice for 30 mns, after which it was filtered, and the residual
St cky sol i dMBxaH(&g:Dmsb)tam @H, m\i g-daplith), 7.9 (2, mh&-mpmhprr.as {48, s, Chidy®1 (1HOIrG ACHI)C
mat er i al . 26148, whl GHEDEH sneOMelehBRaBHIM, Bapor ation to | eave a yel | ow brown
solid (ca 4o 2.79). This was dissolved in 40 mM of boiling acetonitrile;
a Irtileﬁmﬂdﬁ_ﬁble material was renoved by filtration. On cooling, the
t|tIe €éonpound separated as yellow crystals, (550 ) mp. 172-175[err].

& i W

NVR, [er @h%ca(bzprloxwﬂﬂm P]QPPP&M'PW‘H‘)'“”‘VW‘MWH’GH“P a- nap ht h) 7. 30
gﬂ':_lt S ’ qH e c ggrd(o% E>|<_:—.|1mple 1(c) ‘(.1g, oobamor) and gyndine (. 24g dooamol) was strrred in sgnl of
2-[ 4- (4CH o) ko) ' ﬁl""S‘ﬁ h"% '°°'W§ h‘?ﬁf@;ﬁ’ ﬁ' vase °|':p‘\’ﬁg°f
b “pot gs;r'fﬁ%i froe ey bl V °" e&l 51% %; f@ﬁ}»g
i | D4E ai el
The' i L (o S ool tfrmbs lvma;’«!&lé’&&oﬁﬁ L o i eecrrgsaae Jaydr

hrs) whenysd dibd [ SRP&HASY fogiRCp gzmp%ﬂpl fihé’%&cti@@%é &B&Jtéd GHOE& dame

dr Opwi €. scdib@he Hirddubt! B mitiASd mmrkeeﬁoraﬁuﬁuénb Ente el andBRi rédARtEaMSdd R dBlofrRpaRE hed

t hor oughlty giwé thb tisedompound liE3ghapE3-19&Shi Nngs were re-acidified and filtered.

'The conbi nedmMBOIH (ds-DESOXRIERH( B Onaptth), 1P (20 6r, 2A8phthoT4e48.G, PhH)LLT @H qloCHSed

f r om acetanfttrtrk.cCH),R.af1 b.cort HeH) 1.8-2.@(88r o diHz), 14%3H, h(Melrans i somer (300 ng)

.mp. 216-219 C. Exanple 2

2- Met h@xyé@é_elans 4- (4-chl or ophenyl ) cycl ohexyl ] - 1, 4- napht hoqui none 55

Sodhum (0. 3 0.013nmol ) was dissolved in 20m of- rret hanol and the conpound

of Exanpl ?elied)(*Ptt'O'BgPe"@cwmﬂ!l? (rdimethyirmirpbenpeyoxp hd-npliheRlBonRar ned t o

reflux for hours then evapor at ed under reduced ressure The dark red

sol i d vvhl c %5?’1% PhE-Bhedmped ey ¢ g'g‘“}‘(h

chl or of or " ?fﬁt e ¥'ﬂ'8'8° 1°h' fde-goq'eg) 1" ’ét° 8 um

nyaroxt oo ‘"' °°”ﬁ il TR T Pl e
el

yel | ow sy ‘ggtégggﬂ &y t he
i npure pr(ﬂla Lﬁ.ﬁﬁg‘ﬁo v soli A ol %

”%%

h

| BiEsdtbondt® 'Shitko

i&;é‘é@&nfsﬁﬁr %mragfah&ﬁ 4 il jih&%
from efhaiAboun B}Hzg%;h 1é1 (rﬁn@%m@umg (600ng)" np120-122[err].

[err] DVBO RmH, RHB.A, 6.75] @K, hutl) bt + J-MBN-£H 7 72MRH! mulg) aar&ahﬁ)hha?«aS
(4H, s, R, ,Phl4), 674 &H, dss-M&MJ%) 338 11, bra.cHi 3.4 .8H, €ixMmed, 252 ((1H, Ibk.t., [oH), t1.4:2.2CH) |
1,5-2.2 ((&Hmdﬂ4>etﬁﬂ-|2) Exanple 3 to

2- Am no- 3-[trans- 4- (4-chl orophenyl ) cycl ohexyl ] 1 , 4- napht hoqui none a) '
2- azi de- Ipemele8- 4- (4- chl or ophenyl ) cycl ohexyl ] - 1, 4- napht hoqui none A sol ution
of sodium azide (0.429, 0.00mol.) in 6m of water was added to a suspension
“of the cdhifiengric4-Ghlorpphenyiicyclongyl-1.8.4-tripgstoxgnapthalee) in 15n1 of et hanol. The

m xture was_heated to reflux wwth 15 stirring and then a further 15m of

et hanol and Tgriempeund gf Example 16} (e and 2ingdust (h0o) yagyetired akrpam temaeraturs far Fﬁﬂ%’ﬁs fo

yeI | ow C%F‘f"ﬁ'@\ﬁ’l""?fg’% q”T}r . %EA‘ '°H ﬁ%%%ﬁﬁeg W%EF gyhag%m(gd %&ngndtdo gi ve
the I'mpur' .5'72Igé| e E'R h&%ﬁzh mdi ) oShaPHR SF 453k, W Bn HE 885 1R, t he

next sta
2- Ami ng-%—ttr h%il{ g orop eny1 cyclohex 1?“114’23(8ﬁt'hgqﬁ)|(cr'f'5ne 20 The

| mpur e er_qg,H%;gof stage (a) (0.99) was dissolved in dry tetrahydrofuran
(THF) and—added dropw se ‘to -
The following examples illustrate conventional pharmaceutical formulations which may be employed in
accordance with the present invention:-
50 .

55
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a suspension of lithium alum niumhydride (2.0g) in THF. The m xture was
stirred at roomtenperature for 1 hour and then 2. Onl of water was added
dropwi se with caution. A currentg®p ags bed'B$ Passed through the mxture for
1 hour and then 0.7g of sodium hydroxide in 6ml of water was added. The
m xture was filtered and washed with THF. The filtrate was evaporated to
dr yness Al lpjastebhgsolutioranor phous or ange 25 material which was triturated

w th SVM wher eupon orange crystals formed. These were filtered off, washed " -

wel | ~wi t h Sxghitienfdr intramaistulatinipétion thanbd prepareddy opxingf- pr oduct (200nm)

npzmr 215[err]. The reaction was repeated to give a further crop of product
(300ng) np200-210[err] .| doiRpoliiios Exatiph 1\ reggggﬂglbpe,g,gﬁnd chr omat ogr aphed,

el uting w th chl orof or M pi@th@isuipndkios ti {1 a9.0aRRMYMAight3pONT) np212-215. NWR,
[err] -DMSO 8.0 (2H, Sdérbitan Motolelty 7. (zlsipa,muyt”esgmnapht h)y, 7.35 (4H, q,
PhH), 6.7 (2H, s, 30 Candil, 2.6-3.0 (2lg7.0pestoy weight) | 1.5-2.4 (8H, nmult.,
CH2) . Exarrpl e 4 _ 1000
2- [trans - (4- Chl or ophenyT ) CycT ONeEXYT ] -3-(5 drmet hyTam nopr opoxy) - 1, 4- napht
hoqui none hydrochl oride 35 Sodi um (0.10g, 4. 5ol ) was di ssolved in

3-di net Igy*., i so%&pan 1 -ol (1.55g, 5eq) and cool ed and the conpound of
Exanpl e , 3mmol ) was added. The m xture was stirred at room
tenpagature for 1 hour, foll ow ng Whl ch acetic acid (1 m) was added and
the m xture diluted WtIIIUIUEI r|1) The |UL|,(1Jtlr pas washed with water
(4 x 20m) dried (err) r il y as%{) ::g. ple sem solid. This
was 40 taken up in ace rﬁe tu e P ﬁb%g :ft her and hydrochloric

acid added until the pdr aﬁ@%@ ut| on tufneg;alARdGeigk P SOl Ution was
evapofated in vacuo to d,(,%@glg%@nd washed 45 84Rg3weilght"EP Wi th tol uene to
gi ve~a yel | ow bei ge solji which was re riﬁgg%gllse frpm nmet hanol / t ol uene
(1:99) to give the titl Yystalline solid
(0.92g) npl91-194[err]. NWR, [err] 8.06 (2H, mult., [err]-naphth), 7.74
(2H, nmult of naphth), 7.25 (4H, nult., PhH), 4.28 (2H, 46 t., OCH2 ),
3,48 %20 T NoH2 ), 2.95 (6H, s., 2xMe), 3.17 (1H, br.t., CH), 2.67 (1H,

br.t. CH), 2.54 (2H, mult., [err] 1.4-2.3 (8H mult. 4xC|—|2) Exanpl e 5 50
2- Acet Oxy_ 3_[tr"ne /L.fj] rhlnxnlebnn\d \J\lejnhﬂyuLL 14 rt\n!ﬁt h{\}qlll none The

T

conpound of Exarrrﬁompw f Expmplg 1 0. 004rm|) was suspendqd 250 M dt i c anhydri de
(3m )ypand a few|draeipse concentrat ed sul huric acid JWert85&ded with

vi gorous stirri r%ﬁ’éﬁ?ﬁ‘t“ﬂ@?"“ x%egr Bg%g'l'"ﬁﬂh‘%bd i Q0

added, the m xtU ! érh( gr eqi
wat er 55 causi ng g? dbjf@’ Ef‘é gp rg‘ﬁ% resul ting mixt glpé“ ;

ice and filter eq %gﬁ lu\g‘g&g guel low crystals which wereo.o 1
rrpure product (1.69) npl49- 152[ 610-mg! I}
y . 39)

and dsied to gi#e

recrystallised fte .

npl 58-160[err]. 10 EP 0 362 996 Bl NI\/R [err]-DI\/BO) 8.1 (2H m

[err]- naphth 7 9 (2H, m a-naphth), 7.35 (4H, s, PhH), 3.1 (1H, br.t.,
CH, 2.8 us S CH), 2.5 (3H, s, COw), 1520(8H m [err]. Exanple
6 552 Et hoxycar bonyI oxy- 3-[trans-4-(4-chl orophenyl)cycl ohexyl]1, 4

2"

‘napht hoqui none The conpoupd——ofiExanple 1{c)}—(1.-1g—Q. 003nol) and pyridi ne
(0.24g, 0.003nmol) was sti rOemp@undEfrﬁxarmlﬂ 50mg

Avicel® RC 591 75 mg

- | Sucrose syrup 3.5ml
Methylhydroxybenzoate 5mg
Colour 0.01% wiv
Cherry flavour 0.1 % viv
Tween® 80 0.2 % viv

50 Water to5mil

&6
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tol,uene and cooled in a water bath while 4m of ethyl chloroformate was
added dropwi se over a period of 10 15 mnutes. The m xture was stirred for
a further 30 mnutes then poured gpip®gd o Byure of ethyl acetate and water.
The organic | ayer was separated, dried and evaporated to a yellow solid
which was recrystallised from chI orof orm petrol to give the inpure product
(850ny) rEphikbteliie&spersibn This material was di ssolved in chloroform washed
several tinmes with Ice cold 0.1N sodi um hydroxi de and then water. The
organi c 'l ayer was dried and evaporated to give product (450np)
npl MNge 9[err]. The reaction| \WBspdudPsrakarbidn t haosmage 1p scale, the product
conbi néd with the aforenen |pgg@q|mwah@(bvp;nﬂ1t7djlﬁ.g regrystallised from
chlorof orm petrol to give [ h@ednistahe conpound (103@),/va| 53-155[err]. NWR
[err]-DVBO) 8.1 (2H, m [ ef Methpiyindxienzodted ( PH, 0.n% wa haphth), 7.4 (4H, s,
PhH), 4.3 (2H, q, OCH2), 3| WafetfoHnjettiont ., CH] to2m6 (1|H, br.t., CH),
1.5-2. (3 (8H, m Jerr]), 1.4 (3H T, ME). 20 EXanple [
2- [trans 4- (4- Chl or ophenyl ) cycl ohexyl] 3- (4-di et hyl am nobenzoyl oxy) - 1, 4- na
pht hoqui rrog % dge conpound of Exanple 1(c) (2.0g, 5.4nml) in dry toluene
(50m ) con ng dry pyridine (0.44g, 26 1leq) was stirred at around room
tenperature. 4-Di nethylam nobenzoyl chI oride (1g leqg) in dry toluene
(25mM )4swas added dr gpwv R irred at
around room t enpera -' "‘&o hours, |eft
standing for 38 hou ‘. o s. The nixture
was then cool ed, washed i on and again
with water, dri ed (err) and evaporated in vacuo to a yeIIow solid which was
recyys®allised fromethanol to give the title 30 conpound (1.25Q)

mp1}7- 12 Exprenle 19 (shri nks above 113[err]) NVR, [err]8.1, 6.75 (4H, nult.,
[err] naphth + [err]7.72 th 7.18 (4H, lt., Ph 6. 72
(214 .| r P eSS pepoeuig Sl sl frlaputy il By ke
(1H, br A5 1f n2 8H, rmult., 4x[err]). 35 Exanple 8
2- [trazrﬁs iRail s A cycl ohexyl ] -1, 3, 4-tri acet oxynapht hal ene The
conpound of, Exanple 1(c) (1.0g) and zinc dust (1.0g) was stirred at room
tenperature for 24 hours 40 in acetic anhydride (6m) with one drop TEA

The reaction m xture waspHt+Hteretd—ara—addet—to—v m) and stirred for
one hayr. The resul ting WaPTREURT & Ecgmmriest. gotie flltéroé'(‘F washed with water
(4 x 20m) and dried to [ppter foplmiestion o conpoun!® (A9 dpl 77-179[err].

NWR;, [err]-DMSO 7.87 (2H, mult., [err]-naphth), 7. 63 (2H, nult.

a- napht h), 7.0persélitle raphthoRlindr in Be Matef Tor Hhjecions tpravioGity) sterlisdsidn éa]std'ile contaibar.,
CH), 2.62 FBli) tossterileOglags, anpoulds, (13 M/arspoule @AdY asdbticl cahdBorsSaid seall gach amipa@ldty. 45
.Exanpla 9 hien ¢fdhd glass.ng exanpl es il lustrate conventional pharnaceuti cal

f or mul at i ohkThefidliewingsyppepsionowasinepared:i n accor dance with the present

“invention:- 50 EP O 362 996 B1 A Injectable solution A solution for
intramuscul ar injection ¢ompolitd oPEBRMPRAMBYNIEIdX| NT: -1.09
Conj‘_ggund of Exanple 1 | Polyorbatp20ts by wei ght Pi netohyd weul phoxi de 19.0
parts By wei ght Water for Injections to 10ml

The Polysorbate 20 was dispersed in the water for injections, followed by the compound of Example
1. This suspension was filled into sterile glass ampoules, 10mi/ampoule under aspetic conditions, and the
45 -ampoules sealed by fusion of the glass.

B. Aerosol Formulations

a)
50

Compound of Example 1, micronised 1.0mg
Aerosol propeliant to 5.0ml

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

13
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S'ofb_i tan nonool eat e 4.5 parts by weight Corn oil 67.0

parts by. wei ght 10 - 100. 0
B. Injectable solution 15 Conpougsig gge fgep! € 1 5 parts by wei ght

N- net hyl - pyrol | i done 48. 3 parts by wei ght Tween[err] 80

2 parts by weight 20 Span[err] 80

4.7 parts by wei ght MJ[g TTer . arys by weight 100.0
25 C. Tablet Conpound |o ‘i"&?l"%"l%"aﬁ‘%"m'c’°"'sed f‘,sjj"?v,v 25. 0

nmg Lactose BP  Aerosol llant | © smi 48.5 ng 30
Mchgerystal line Cel | ut usfo.'gr‘opf a:v.nt'T{errq‘ B r%LClr'pi 10. 0 ng

Low substi t ut ed drox | ; CeI | ul ose BP ("LHPC LH 11" rrg.

Sodi um St ar E’ﬁp‘i‘? BIAF'%FF a%lﬂs(g' °bP’8’P?"2“‘ and then add °°"‘p°““d ‘%F%e éf V| #8ne BP

(" K30") suspension i to preformed aero: ters Smi/cannister %nde,r ijs%&“%p Hﬁ’l céef e BP

0.5 ng é . Oral suspension Conmpound of Exanple 1 50 ny
Avi ce+[ r%ﬁ?&- 75 nmg Sucrose syrup : 3.5 mM 45
Met hy hydr oxybenzoat e 5 nmg Col our 0.01% w v Cherry
flavour 0.1 pewv—hweehierr—S6 . 0.2 %v/v Water
to 5 m 55 12 EP 0 3 ?0'9%“5‘3!'5@"‘!4'?1] micranlsed |s dsdyemdi on Conpound of
Exanple 1 100 ng Pol y¥898%® pyrrolidone (PVP)I 22979 Jng Tween[err] 80
0. 2%/ v Met hyl hydr oxybenzoat e 0.1% w v Water for Injection to 3
m 10 F. QCampets add biend the micronised naphthoquinone with the lactose. Fill the resultlng powder blend into

hard gelatin capsule shells, 30 mg per capsule.

D. Nasal Drops
. —\o
o
Compound of Example 1 100.0 mg
Methylhydroxybenzoate 10.0 mg
25 Water for Injections to 10.0ml

Disperse the naphthoquinone and the methylhydroxybenzoate in the Water for Injections. Fill this
suspension into suitable dropper bottles, 10 mlbottle, and close by securing the dropper nozzle and bottle
cap.

BIOLOGICAL TEST RESULTS.

Examgle 11

36 Activity against Pneumocystis carinii

Test Compounds

. A 2-[trans-4—(4-ch|oropheny|)cyclohexyl]-3-hydroxy-1 ,4-naphthoquinone
'\,_,o B 2-[cis-4-(4-chlorophenyl)cyclohexyl]-3-hydroxy-1 ,4-naphthoquinone
C: 2-[4-(4-chlorophenyl)cyclohexyl}-3-chloro-1,4-naphthoquinone
D: 2-(4-t-butylcyclohexyl)-3-hydroxy-1,4-naphthoquinone
E: 2-(4-t-butylcyclohexyimethyl)-3-hydroxy-1,4-naphthoquinone

45 a) Prophylaxis

Groups of 10 rats were freated with dexamethasone to allow latent Pneumocystis carinii infection to
develop. Tetracycline 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 with dexamethasone and tetracycline only. A further group of rats was
given colrimoxazole (trimethoprim + sulphamethoxazole, 50 + 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 lung 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 cysts seen sparsely distributed with less than one per 25 high power or fisld (hptf) 2+ if

14
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15 - 100 ng
Starch 1500 . 150 ng Magnesi um stearate
filled into a hard gelatin capsulepo3ssZeds gy 20 Exanple 10. The foll ow ng
exanples illustrate novel pharmaceutical formnulations according to the
present Invention. 25 A Suspensions for Nebulisation a) Conpound of

Exanpl e IgcalsAreas jof B.carinii prisutonip @@ounded by 10 to 25 h.p.f. of normal lung/dndesr+ & bng diffusely

| nj ect i orard extensively inygived Gith(prgenismp ingbmostalithipd.snapht hoqui none in the Water for
Injections previously sterilised in a sterile container. Fill in to sterile
gl as%s a s, 10 m/anpoul e under aseptic conditions, and seal each
anpoul @ by 35 fusion of the glass. b) The foll ow ng suspensi on was

Conpound of Exanple 1

prepared: _Conpound of Exanple 1. ncronised 1 _.0g Polysorbate 20

0.1% w v ter for | r|jNe®ot RasFEarly deaths or |  Nooof ih PitarifihRnettodritis or paNeof2dls Whs
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pr ef or’fred) meprigpaé canni sters, 5m/cannister under pressure, through the
val€ orifrce. C. Powder Inhalation 10 Conpound of Exanple 1, m cronised

1.0 ng Lactmfsher series of tests was carried out using thtOsdthengpnérai method ‘as described above. Test
compound A was administered at various dose levels, by gavage and in the diet.
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6anni bal | sati on with PCP/No of rats tested
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Dexamethasone and tetracycline continued throughout experiment i
a Treatment with test compound started after 4 weeks of dexameth
b Treatment with test compound started after 6 weeks of dexameth

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
85 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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‘rats were treated w th dexanet hasone and tetracycline for 4 weeks, as
described in experinent (a) above. Test conmpounds (A) - (E) were

adm ni stered orally by stonmach tube fEABLE Bhe 55 Dbeginning of week 5 to the
end of week 7. In parallel with each test conpound, Celacol was

admyyi stered to one group of rats as a control. The results are given in

Table 4. 19  EP 0362 996 Bl SCORE NO. INFECTED/ 10  Test
GROUP 01 2 3 4 NO EXAM

NED— | NEECTED Conpouad—
(Dose/ kg/ day) Cel acol 1 0 1 6 90
50ng/kg 1 3 3 5 0 -——&éﬂé%L——— NO. I“%@é83%ng/kg* 2
1 e 10/ &%%)P o 18% 190”%6:@»:0 examikp Ot}«FE&TEPO o o

9/13 - 69 25

80 égmg/ Ggmpound HO0pealidiay) 2 7 1) 1, 9 12{9-5535'100ng/ kg
4 6 2 0 O 8/ 12 67
) .15
Celacol 1 01 2 6 9/10 90
9 A 50mg/kg 1 3 3 50 11/12 92
~ 75mg/kg - 2 5 2 1 2 10/12 83
100mg/kg 4 7 110 9/13 69
26
30 Celacol 0 87 00 12/15 100
A 25mg/kg 37 410 12/15 80
50mg/kg 1 6 4 2 0 12/13 92
® 100mg/kg 4 6 2 0 0 8/12 67
N
Celacol 08700 15/15 100
B 25mg/kg .1 8 510 14/15 93
® 50mg/kg 3 6 4 0 2 12/15 80
100mg/kg 2 6 2 4 0O 12/14 86
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Cel acol - 0O 8 7 0 O. 15/ 15 100 B

25ng/ kg 1 8 5 1 0 14/ 15 - 93 45 50mg/ kg
3 6 4 0 2 12/ 15 o8t 00ny/ kg 2 6 2 4 0

12/ 14 86 50 55 20 %5906%62 Q%G Bl 5

- Cel acol : 0O 8 7 0 O 15/ 15 100 C -

25ny/ kg 0 56 3 0 14/ 14 - 100 50ng/ kg R
0 8 5 20 5715 ' TO0—10—100ngr kU 2—6 4 1 O
11/ 15 73 Cel acol 0O 8 2 3 2 15/ 15

100D 25mg/ kg 0 7 7 1 0 15/ 15

100 208 Celacd30ng/ kg0 8 7 010 8 4 150150 10013/ 14

93 .100ng/ kg 3 8 3 0 1 12/ 15 80 25- Cel aco

0 8 2 3C2 25ra ke 0 5 500330 E 14/14 1005ny/ kg

1 3 2 4 4 935mg/kg 0 2.6 4 2
14/ 14 100 1%3%{4‘%9 0 § 542 8 0 13/13 12/ 140

92 350 d 1. Th t f | f la (11 45
22 3 ai s elgg,gg/% a nth gloqw{loge o] gﬁl}@ga ormul g ( )

~ 55 wherein [err] is [err] non- aronatlc hydrocarbon resi due optlonally
substituted by one or nore substituents, selected from halo, [err]alkoxy,
hydroxy, phenyl, phenyl-[err]al koxy and phenyl[err]al kyl, each such 21

EP O 362 996 Bl 5 Cel acol , 0O 8 7 0 O

15/ 15 100 C Celacol 0 85%y/%g? 15/45 5 6 3109
14/ 14 D 100 5smg/xg 07 710 15/15 100.
ki 50mg/kg 1 8 410 13/14 93
' 100mg/kg 383 01 12/15 80

25
Celacol 0 8 2 3 2 15/15 100
o E 25mg/kg 13 2 4 4 13/14 93
50mg/kg 0 2 6 4 2 14/14 100
100mg/kg 14 260 12/13 92

35

~— 4p Claims

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

65
wherein ]
R® is C1-s5 non-aromatic hydrocarbon residue optionally substituted by one or more substituents,

selected from halo, C1-salkoxy, hydroxy, phenyl, phenyl-Ci—salkoxy and phenyl-Ci-calkyl, each such

21



50ny/ kg 0O 8 5 2 0 15/ 15 100 10 100ny/ kg

4 -6 4 1 0 11/ 15 73 15 Celacol —™——0-8 2 3 2
15/ 15 100 D 25my/ kg 0o 7 1 0

15/ 15 100 20 EP 0362996 Bt 50ny/ kg g ”"i, gﬂﬂﬂ"m
.13/ 14 93 100ng/ kg 3 8 3 0 1 T mn”"f
80 25 Cel acol 0 8 2 3 2 15/ 15 ‘ 100 %0 s £
25nmg/ kg 1 3 2 4 4 13/ 14 .93 50ny/ kg

0 2 6 4 2 14/ 14 100 100ny/ kg 1 4 2 6 O
12/13 92 35 40 Cains 1. The use of a naphthoqui none of general

formula (11) 45 [err]_Q 55 wherein %grr] is [err] .non-aromatic _hydrocarbon
- resi Hue optionally sUisderelut ed by°o br 9ot e subdpftlents, set%cted from

‘hal o, [err] al koxy, s , phenyl .. phenyls[err] ;alkoxy and nyl-[err]
al kyl , egch such 21 f%%',,s@ég/ L stsphgngl %roup c}?/irir"oi ety beﬂr@ optionally

substituted by one ors(mgﬁgg groupsgsegl ested ¢rom [ gspis al koxy, 1garr]al kyl,
[ errjpal koxy-[err]al kyl, hydroxy, hal ogen, halo-[err]al kyl, am no, and nono-

or [err]al kyl- am no;lc@mg/¥gt i s hgdréoxy; 1had ogen; 1%/15 a gmoup [err]
wherein [err] is a C -, oal kyl group, a [err] cycloal kyt group, a
[err]al k - roup

bei ng optionally substituted e.g. by am no, nono- or di-[err]al kyl am no,
carb®xy or hydroxy; a group[err] or [err] wherein [err] is an optionally
substituted [err]oal kydiacder 1] ocygl gal kyl3 phenyl j9papht hyl gyooup as
defined for [err] or 10 a group [err] wherein [err] and [err] each

i ndependent | y repr esezsmg/iyglr ogen or A errlial &yl , onsyie group [Bonr]
reprgsents a 5-7 menbered saturated heterocyclic ring, which may optionally
cont@in a further het®mgfkom sel ett &d #rdm i troged/Bxygen or A3 phur; and

physi ol ogi cal | y acceptable salts and ot her ghysi ol O%B’hal l'y functional

derivatives thereof f¥0mefk8 manufdctqurd & 4% nedi &d4bht for theé%reat ment
and/ or prophyl axis of Pneunocystis carinil infections In 15 ani mal s.
25
Celacol 0 8 2 3 2 15/15 100
30 E ' 25mg/kg 1 3 2 4 & 13/14 93
 50mg/kg 0 2 6 4 2 14/14 100
100mg/kg 1 4 2 6 0 12/13 92
35 . .
" 40 Claims

1. The use of a naphthoquinone of general formula (1)

Y
5 ] |

AN 4

(4}
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55
wherein : B

R3 is Cy-35 non-aromatic hydrocarbon residue optionally substituted by one or more substituents,

selected from halo, Ci—galkoxy, hydroxy, phenyl, phenyl-C; —salkoxy and phenyl-C; -galkyl, each such
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. Use accordlng to claim1 wherein the napht hoqui none-i rom -
(4-t-(butyl cycl ohexyl) - 3-hydroxy- 1, 4- napht hoqui none

(4-t-butyl cycl ohexyl net hyl ) - 3-gp/glsexagelg - napht hoqui HMHLU“““‘““‘“‘

4- (4-chl orophenyl ) cycl ohexyl - 3- chl or 0- 1, 4- napht hoq

hysi ol ogi cal | y acceptable salts and phy5|olog|cally functlonal derivatives
t her eof . Pherybgroupcer aoibiynigping@ptidnally reuldstitgfed by one or mors groups selected from Ci-¢alkoxy,

2- [ 4- ( 4- cH¥ eqalisphCrryaiRoy €1-edlieyk Wiroxs.- hajoderp kglo-C1 -4alkyh phring.oand imeoereor gi-Cras alidily s -
iologicall "&cﬁ@ptable salt or other physiologically functional derivative

2
2-
2-
2-
p

t hereof f '%Wé'%ﬁﬂ?gfﬂ-t ure of a 25 medi canent for the treatnent and/ or
proptyl axi s 69’°P‘?1@9%c E‘i’?‘% Eiral‘?ﬁr'l"a'\‘yr'ﬁ’@'(’f’e P Gprgo PYFloAllH BEQPR @ Ca-109koxY R di ng
to claim :§" | R rereupcbeing opfiopdlly sphstitpied g- by aginey mgpo- 5

m xt ur e of°r % of

Gt ooy st
i SOMET . 3q\aph gro g‘ or , w erel 1? %r} ?ng@]y sgﬁsﬂ C(hqeﬂlﬂ(g Qg clgenkyl plgena or

naphtfioqui ”05‘5 8' W ih ﬂ? %B’ PLach b Gachty Ropid SJ or"\fn halk?l or the

phar maceutguea Jﬁﬂﬁfgﬁ@m &7 %Fnbé sa&bF J?Jrocyéha ic lly contaln a

admi ni st r grneiheteRvatof dBleebdRénehlirdge y & dP Wity

napht hoquian® physitiogdaly | d264btable s%l?syarﬁlf othdr qsnyeimohicaug fdnctiaﬁeaéiﬁ&ﬂvw ﬁ&e@ for the

phar maceutrida@hdigte ALApdicabont férafid treaimohi WAG/SH sdphyi@dkid PaslimobystieshmnRTadHNs in

adm ns st r ahimale. 35 Patentansprijche 1. Verwendung el nes Naphthochi nons der

al I genei nen Fornel (11) o R3 50 worin R3 ein nicht-aromatischer C,

- ss- Koh&erlisa ssverding &f dlaire 4 twherein thechephthegditone isselected frogi-nem oder nehreren

Subst i t uerttéhbutiavisbewibtydioy-14aaphthoglinane - Al koxy, Hydroxy, Phenyl,

Pheny! - Gi r2-(-biftyleyelohesyimetol-ydroxy=1 4-naphthequingne.  substituiert ist, wobei jede
sol ch'é Phé’ %1 lﬁ’ nypeslohenilipbloro- 1 depitaauiaone bst i tuj ert ist mt el ner oder
mehr e er en & é‘ﬁ' %?ﬁ‘éﬁ“ﬁ@ﬁtﬁetsa'éﬁﬂ‘d B?Vs'°‘§9'2ﬂ"KB’R§f'°"atf’°”"§"'% e C1 - s- Al koxy- G

-S-a C,-S- no und I\/b 0- oder
DR by i i o e 2‘5553#"13" o
’mevd

o AI ﬁoxygruppe oder e| ne %eny pr e e %"s'g ohel Jede sol che

RS - G uRP&ysd According 1é-claimls witdrein the ¢ mm&’f kthe gsr#of ﬂ?’ff&@ ;s%mbm 2 MR of ggor

Di -G - 4- gh&kifdnd Momérs cordiniigay o6 850, GHAHS 30 1so BTt Ist; esne OR6= oder
SR6- G uppe, Worin R6 el ne wahl wei se substituierte d-1Io- AIkyI

Co- i e Gy.ClaogHalfbceuticdPRpithtion GeIcH covNBdshy haphtisiMoneVdsedefindd i.REnﬂafdaﬂﬁsef to4ist;
oder ei ne wdyBtherNiAB -aGhatppcuticany dctoplaisle darfer Mfbreffce\uabptstl forhasdnadigigrabdhs ser st of f
oder C -4-Akyl 6 darstell en oder die Guppe NR7 R oenen 5- bis

7- gl i eds.i dephagresatitsl fprpuigtion ehiel oanyreisessa haphthéguingnedasr dstineldiin anydefrclainashi wes se
el n. wel t ertagsthédenith p@harmegeuticalypeopptable carder trtefarledentsdifor pBlmoeary adsfifistatimy

Schweg el , enthalten kann; * und physi ol ogi sch annehnbaren Sal zen und
anderen"méﬂ"ﬁf“@b? sch funktionel | en Derl vat en davon zur Herstellung eines
Medi kanment s zur Behandl utwg und/ oder 'Ef%maxe von Pneunocysti s

cari ni D& fPRRIYNg gigps Naphtbaghinggs F°f|\?£s?§t?ﬁ°
o (0]
R3
o O‘ {n
R4
0]
50 worin . _
R3 ein nichi~arematischer Ci-3s-Kohlenwasserstoffrest ist, der wahlweise mit einem oder mehreren
Substituenten, ausgewihit aus Halo, Cs-g-Alkoxy, Hydroxy, Phenyl, Phenyl-C; -s-alkoxy und Pheny}-
G, —-s-alkyl, substituiert ist, wobei jede solche Phenylgruppe oder -einheit wahlweise substituiert ist mit
einer oder mehreren Gruppen, ausgewshit aus Ci-s-Alkoxy, Ci1--Alkyl, Ci-s-Alkoxy-C; ~s-alkyl, Hy-
665 droxy, Halogen, Halo-C; —s-alkyl, Amino und Mono- oder D|-C1 —¢~alkylamino; und

R* ist: '
‘Hydroxy; Halogen; eine OCORS-Gruppe, worin R® eine C;-10-Alkylgruppe, sine Cs—10-Cycloalkylgrup-
pe, eine Cy-10-Alkoxygruppe oder sine Phenyl- oder Naphthylgruppe ist, wobei jede solche R5-Gruppe
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2. Verwendung gemass Anspruch 1, dadurch gekennzei chnei——dass—das—-———
Napht hochi non ausgewahit Ist aus: 2-(4-t-Butyl cycl ohexy dro
SR, i momone . (T

2. (4-t- Butyl cycl ohexyl met hyl ) . 3- hydr oxy- 1, 4- napht hOChI

2-[ 4- (4- Chl or phenyl ) cycl ohexyl ]-3-chl or-1, 4- naphthochlnon und pHysoIogIsch
annehnbar erwaBiwbizenB. durth Amngi MénggadeciPi-Ch ummvlamme.l GaghoxyDwsier Madyoam substitaert ist3 . _
Ver wendung %n@@% ofder S r@arupre. wqm R® eine wahiwsise substltulerte Ci-10-Alkyl-, Cs~10-Cycloalkyl-

2- 4- Chl Yieeder Nappibyign ip 18 B, gefinighy - ht hochi non 20 oder
LRk sl ﬁéﬁ%?;%’w T"SaWzlé’E’ B sl raghapie dbesrd ﬁﬁgv%&gﬁm

funkti |l P'"?qeﬁre'ﬁé fiqdH
Bohand! ung %6 H? "&&P#B wgﬂw SHRTORIORY eSO é&’%e?'fgf%’a??‘ﬁwgﬁ el orthelien

Sl Ugem 4. un SIO?i Sg'l g’l gq Arég anuu%g a§ 9 da url(;io | hl%lg ne lenC r}ﬁg gaas Szucril €
Sl ol AR it S

VErblndung
cis- ypd tr,@gg l\gﬁé’&ﬁ%ﬁ&ﬂe e ﬁ1urnB est’g&rg "8@ ans Isorr'ﬁ?ﬁ{‘%c Cphithrekhe?

vorliegt. 5. ar mazeut | sche Formulierung, unfassend ein Napht hOChI non
gemiss epn %h@ﬁ&uné\@aaééécdaeprachbﬂ SadbrcR YIRGHNEIcHNet, as'ésraﬁgmmmﬁ \ahdgSuedhit ist
annehnbar enyydr ager daf O, angepasst zur nasal en Verabrel - chung;

Phar mazeut lmlﬂeutﬁwcme-umxy-umnmﬁamme,l n Napht hochi non gemass el nem der
Anspr +€he B2-(si-Butficyziobadgimethylfd-bydeixirengdhtbdhimog Ut | Sch annehnbaren Tri ger
daffir, angdpdsCiiorghenylpycohemilB-elor\iakraphtigichinonhud ghys@bgiBwannetinbaren Salzen und
Utilisati orphisialagisciniupitionstinei Dedratendlevohor nul e g~nerale (H): 40 0 50 oci ~~~~~ *
R3 est un r~sidu hydrocarbon4 non aromatique en 01'-35 facultativenent
subst | i t &6 \ervepding Leeprsss Masprush stulyan i2dlérifrthorRbpmyliaycisherdi-grivdrpy-dd-neghiheshjnorn  C1
T B dr o or s~ﬁ s€'°9' gelh&‘P?fﬂk $2i2e, odgr eines andern;physiologiseh fupldionliey, Perivels ()
-r. chaqu P’ g?;g Heghrnyiscut Bahandinacriody; Riaheat Lo HOeeE par

un ou pl uslcér' Woi'sis parm alcoxy en G -6, alcoyle en Cl -s,
: (al coxy En encﬁ}\ l SBX ﬁéi urc!iluyslefg cn?ét, &Q;'Si |n(aa{g ﬁ’X FFo;'rm_dgs
h 95 er

ggn -ls odepgm tra -
haI og ne; i 5“ vorfiegt. n rad ical est un radica
al coyle en G - un radl cal cycl oal coyl e en C3 10 un radical alcoxy en

C -jo ougu Whﬁrﬁﬂieﬁﬁ’dch@bo?ﬂﬂﬂl‘eﬁm@Lbrﬂ?é%&)éfnelﬂapﬁm&ﬂ#ls‘n etthis€ BtherRerOirdptiche 1 bis 4
facul tati V &i&ihmen mit einem phaiRsdeitistHd annBRHibafN ETRYeF dafii BngdPdsBtOzur NBYalRn Vetdbrei-

- di (al gpyl e caumgC, -4)am no, carboxy ou hydroxy; un radical. OR6 ou SR6, -0b R6... ...

est un radical alcoyle en C, -10, cycloalcoyle en C3 -10, ph~nyle ou 5
napht y| e6.f @barmazsiiisciEnBamulistubg turtfaséend @imitepbithdchindn gemiiss Rﬁqm der Anspriiahd i10ad 4
NR7R8, o0i RusammeR@itreinemadbanizantiscl banebmbarenddgpendiéinrapgdpassy eir pgmpmlen Yembreioy | e
en chung.
' 35
Revendications

1. Utilisation d'une naphtoquinone de formule générale (i) :

U w
- l ! ;l (I1)
l ]
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oli
R® est un résidu hydrocarboné non aromatique en Ci-35 facultativement substitué en un ou
plusieurs substituants choisis parmi halo, alcoxy en Ci—s, hydroxy, phényle, phénylaicoxy en Ci-s et
85 phénylalcoyle en Ci—-¢, 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-s, amino, et mono- ou di(alcoyle en C1-+)amino, et
R* est hydroxy; halogéne;
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4. Utilisation suivant la revendication 3, ol le composé est sous la forme de Fisomere trans ou d'un
.25 mélange des isoméres cis et {rans, contenant au moins 956% de l'isomére trans.

5. Formulation pharmaceutique qui comprend une naphtoguinone comme défini dans I'une quelconque
des revendications 1 & 4, avec un excipient pharmaceutiquement acceptable de celle-ci, appropriée
pour une administration nasale. :

30
6. Formulation pharmaceutique qui comprend une naphtoquinone comme défini dans I'une quelconque
~ des revendications 1 & 4, avec un excipient pharmacsutiquement acceptable de celle-ci, approprige
pour une administration pulmonaire.
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