5- Hydr oxy- 4- am nonet hyl - 1- cycl ohexyl (or cycl oheptyl) - 3-al koxycar bonyl
i ndol e derivatives, pharmaceutically acceptable antiviral salts

t hereof and a nethod for the production thereof The i nvention
relates to a novel group of 5-hydroxy-4-am nonethyl-1-cycl ohexyl (or
cycl oheptyl) - 3-al koxycar bonyl indole derivatives, as well as their
pharmaceutically acceptable salts posseésing antiviral activity. Said
conpounds can find application for the production of drugs for the
prevention and treatnent of viral diseases. Known antivira
conpound$§-Hydrodygsmivassdh gril -cyrdeheasl(ar exdehepodidsdkanycartionyl indole

activity only.in relation.tq specifjc viruses. Therefor t arch
for and EPlstst. BFerRiRseNicalnaBRfRiabE bubliar S HREfeGt Faf sistRod iR
the creapredu@londhtigst based on themis vitally necessary. The
mechani sm of action of contenporary antiviral agents consists in the

bl ocki ng of one of the stages of reproduction of viruses in the cells
of the virus i . that | nclude fa of. att.achment, .0

Che virus to tHebErioT R e T ol d ol Sh oA R et e oy
virus's pudbleiptylpsiatkdxgptaabédie irgeiodeivafivdshgs Welbks el bharblieewicalln esdeptable
of its own DNA and RNA, and the synthesis and assenbly of the )

i ntrinsi salfrRosesssag antiiragagvitysSaitwampeynsis icas fipd applispiiemios thgnrpdudtign of

drugs ar I i : fective; however, after

their usg“%%2$§%%8%%gﬂgﬁéﬁg§%%§%?iggg%?ggﬁ?%£éxacerbation of the

i1l ness, is pd&siviol antivirasamepopats ant dugd besadion theonss d tuke phavesk optiveral

of resistance of the viruses to themj]s characteristijc of a numher of
compounaE BT oI aR PRy ThHER B SR e TR e
have REPLAGEMENT potlEiTnd RidvEa2RYivit? aSOMRUNNSH Of dfude AR RLARUAE Gh0YP
(amant adi ne” and remant adi ne) (RU 2214997) as the acCtive conponent are
wi del y ugseessamy.nedi cal practice for the treatnment of influenza.

However, such.drugs, have ide_effect on the.ONS. The search r, .

bi o1 og1 cal |y ThF Fos e alidienss SonEShuBR f gl entuPag e bifhe pioking of
created bhabf theuladePOIERSTudiondf hrusBR G il celly 6f tha &ir® BarfBE(n@dh) that include
inportant direction in search for novel antiviral drugs. These can be

subst anc & sagstof gHechngnhpf e girupiodhie sell angl pepeiratinnaniol the insertion of the

(RO 2093 1R BN g RGP RRPect U BACATEE L (i BIPA RA A,
car bet hoxyd thediyntatdiy hahaseanislly oy IixeS inoxiysi Gptotains ofdbe virdy, Mhelalajdority of available

capabl e of .stinulatin ari Qus i nity system functions, and as has
beon donmBREnTABtES apsplaes a%%ﬁ%ﬁéacfw 2l e HEF AR Fo SR BRI Uyerinc
viral i nt&ghh@BRenoffenbilge oldx B&rbAMoRoFMe lIfeR! i@%%bs@lﬁl: Y SRS RRERS. In
and is well tolerated by healthy individuals and those suffering from
i nf | uenzadditondghedeveknpmedodf iesistangudiithe viewsek Yo @eihiis atiraceristigaif astimber of
sone strains of. vipuses, for. exanple, against the viruses of
ianuenzﬁmﬂpQH§S@?ﬁ”m‘Vhdfﬁéngare a nunber of patent publications
(EP 1731506 Alat thrEseni$@66bugainel Kb 1482118) relating to derivatives
of 5-hydroxyi ndol e- 3- carboxyl ates that possess antiviral activity.

The 5- hydr oxyi ndol e- 3- car boxyl ates are cl osest to the conpounds of
the present invention, and i i.on of drugs for
the treatnent and preventig§@@¢AgﬁigﬁkgﬁggggggﬁgggﬁEgg hepatitis B
and HV infection are described in EP 1731506 Al. However, the
conpounds of the present invention were not produced and they are not
di scl osed in any of these publications, nor is their use for the
production of drugs for the treatnent or prevention of viral

i nfections such as influenza A and B, as well as avian influenza.
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3 The objective of the proposed invention is a search for novel

I ndol e derivatives possessing immune-stinmulating activity and

si mul taneously having high antiviral activity in relation to specific
viruses, for exanple, the viruses of influenza A and B, as well as
avian in According to the present invention, | -cyclohexyl (or
cycl ohepty1) - 3- al koxycar bonyl-4- d ani német hy1-5- hydr oxyi ndol es
derivatives corresponding to the general fornmula (I) are proposed:

(1) where X represents hydrogen, chlorine, iodine, and n =1 or 2, R3

r epr esentanpoudds &Bthalakyhtaditeleragniaasaatimecand Eélna(ﬁ@adaddWRngzg 141997) Rk theR2
are independently selected fromC -Ca-al kyl, primarily met , or_ R,
R2 toget E%We\ﬁpmg%e% PEeBigelY Wb pdigal praghicRifar o Geasupyt Orférg)tf(%é% fowever,
groups coidhesRandiag «fde e}ﬂ{@@c JnHhEENES The sea]rch fol BR1d AVERL00 & éllpds on the

relates to pharmaceutically acceptable salts of sa onpounds
gener al bounelehith diTige caabd geatay tHaewpnldduwssds byotdh eeubaradm readiodsre an

];8; r Zgg(%g%gg@%% 8;[1 iinzgea?c?x%g r%‘v% ar(ljt]zvilfa érqllélsarh(elsg cayr\f l}ehsu{asqgnces that are
capable of modulating (stimulating or suppressing) the body's immune reactions. Such an
agent is arbidol (RU 2033156 and RU 2033157), which is 1-methyl-2-phenylthiomethyl-3-
carbethoxy-4-dimethylaminomethyl-5-oxy-6-bromindol. Arbidol is capable of stimulating
various immunity system functions, and as has been demonstrated, exerts a prophylactic and
therapeutic effect in viral infections. At the same time, arbidol is practically nontoxic and is
well tolerated by healthy individuals and those suffering from influenza. However, arbidol is
insufficiently efficacious against some strains of viruses, for example, against the viruses of
influenza A and B.

There are a number of patent publications (EP 1731506 A1, JP-63-188665, and CN
1482118) relating to derivatives of 5-hydroxyindole-3-carboxylates that possess antiviral
activity. The 5-hydroxyindole-3-carboxylates are closest to the compounds of the present
invention, and their use for the production of drugs for the treatment and prevention of viral
diseases such as hepatitis B and HIV infection are described in EP 1731506 Al.

However, the compounds of the present invention were not produced and they are not
disclosed in any of these publications, nor is their use for the production of drugs for the
treatment or prevention of viral infections such as influenza A and B, as well as avian

influenza.
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The pharnmaceutically acceptable salts include hydrochlorides,
mesyl at es, oxal ates, and ot hers. A preferable conpound is

5- hydr oxy- 4- di net hyl am no- 2- net hyl -1 - cycl ohexyl- 3- et hoxycar bonyl

i ndol e (conpound A) and its hydrochloriges. The conpounds are

synt hesi zed in accordance with the scheme 1: 5 in said schenme R1,
R?, R3 X Ale ob?ébﬁv@oh@%%rc%ﬂb@e@iﬁ@yﬁrdﬁqﬁh k@Radforan] ietle ddtivatives
accor dance with said sche the method is inplemented as follows:
I n the iRfSegssios ilramu@¢ stamulgtiRg a@iaﬁtb@ﬁg} s taneoustit leavirtg‘high]éntf@fahmtwty n
R3COCH2 e cet oacet ester t or.
cyol ohegtyt A eF s By BL BRERsr of Yelleq S AT 7 Wi Ba e
for examnﬂemmaydrochlorlc acid, in a solvent nedium for exanple
benzol or toluol, the correspondlng al kyl ester of p- czclohexyl or

cycl ohept yl ) A¢RorbRE fecthy Prosertdnvessipmlr¢ycjohgx g (osrciohepiyekeloxygarbonyl-4-
P-cycl
b oucod 1o AL AREB ol RHPARIPLAN BT E 1o @b abRullMbudty (hard o

formul a frbpdsedd t h benzoqui none, 5-hydroxy-2-al kyl - 1cycl ohexyhor
cycl oheptyl) - 3-al koxycar bonyl indole of fornmula (1l11), is produced

RZ
SNHG  COOAK
R
Ho— STy ~R3
X/i\j'{ \L(
0]

where X represents hydrogen, chlorine, iodine, and n=1 or 2,
Rj; represents a C;-Cs alkyl,
Alk represents an C;-Cg alkyl group,

Rj, R, are independently selected from C;-Cy4-alkyl, primarily methyl, or R;, R, together with a

nitrogen atom (i.e., an NR;R, group) represents groups corresponding to the formulas

The invention also relates to pharmaceutically acceptable salts of said compounds of
general formula I. The salts may be produced by the usual methods, for example, by treating

compounds of formula (I) with the corresponding acids.
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(IN 6 Then the conpound of formula (111) is subjected to
ai ni nornet hyl ati on by the appropriate bi sam nonet hane of the general
formul a: CH2( N( RRM under conditions of the Mannich reaction,
with the production of the corresponding 5-
hydr oxy- 4- am nomet hy1- 2- al kyl- 1- cycl ohexyl (or
cycl oheptyl) - 3-al koxycarbonyl indole of4foiniula |AX R2_ 0Al
The nmeanings of the radicals R, 127, R3, X, Ak, and n in al
structural formulas are those nentioned above.
The pharmaceutically acceptable salts include hydrochlorides, mesylates, oxalates, and

others.
A preferable compound is 5-hydroxy-4-dimethylamino-2-methyl-1-cyclohexyl-3-
ethoxycarbonyl indole (compound A) and its hydrochlorides.

The compounds are synthesized in accordance with the scheme 1:

Rg(f“—“CHCOOAik : -
NH

Q ()

CH,NR R, R )\ .R3

- ~.

R,COCH,CO0AKk

[ ——— -

(i

COOAK
‘ R3  CHANR R RQ\ , ,
HO— *%( HINRR)L), JNHC  cobak
P | e R
o

% HO e TR R3
| |

Jn X7V ;

V) In
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Wth hal ogenation of a fornmula (111) conpound, the correspondi ng
5- hydr oxy- 6- hal oi d2- al ky1-1-cycl ohexyl (or
cycl oheptyl) - 3-al koxycar bonyl indole of formula (1V), is produced
CCAk (w Compound (I1V) is then am nonet hyl ated by the
appropriate conpound of the general fornmula: cHZNR R2)2)2 7
under conditions of the Marnich reaction, with the production of the
correspondi ng 5- hydroxy-6-hal oi d-4-am nonet hyl-2-al kyl-1-cycl ohexyl
(or cycl oheptyl) - 3-al koxycarbonyl indole of fornmula TB: (1B)

in said scheme Ry, Ry, R3, X, Alk, and n have the above-mentioned meanings.

In accordance with said scheme 1, the method is implemented as follows:

In the interaction of an alkylcarbonylacetic ester of the formula

R,;COCH,COOAlk

preferably acetoacetic ester, with cyclohexylamine or cycloheptylamine in the presence of a
catalytic quantity of an acid, for example, hydrochloric acid, in a solvent medium, for
example, benzol or toluol, the corresponding alkyl ester of B-cyclohexyl (or cycloheptyl)
aminoalkenyl acid, primarily a C;-Cg-alkyl ester of B-cyclohexyl (or cycloheptyl)

aminocrotonic acid, of formula (IT), is produced

R,C=CHCOOAIK

H
MNH
B ()

G

In the interaction of an ester of formula (II) with benzoquinone, 5-hydroxy-2-alkyl-1-

cyclohexyl(or cycloheptyl)-3-alkoxycarbonyl indole of formula (III), is produced

COOAK

HO—H:\‘ X0
N~
O
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The meanings of the radicals Rl, R2, R3, X, Ak, and n are those
menti oned above. For the production of a fornula I A or TB conpound,
where the N121122 group sipifies groups corresponding to the fornul as
CHCH CH 132 6 596H5 ECt CC III11 it is preferable to use the
appropriate cyclic secondary am ne and formnal dehyde as the
am nonet hyl ating agent. For the productbPon of a fornula I A conpound,
where R1 and R7 each represent, for exanple, nethyl, formal dehyde and
the appropriate dialkylam ne may also be used as the anminonethylating
agent . Thigenphedoepsurdifdbmeda a1 id eiBjedte@do hfirfontghy&10M 13/ the Bpprbgriate bis-
foili of pharmaceutically acceptable salts. The conpounds
pr oposedeBetiang of Gegpeerghfegede: i nvention are active in relation to
different strains of influenza virus. At t @ﬁg)tlne there are
differences in efficacy of the proposed compéu iand of the anal og -
Arbidol - in f n C
are al'so ef fis SRRl oflte han ShEdd i iU RRRATE G Re -
not anal logkoxf- 4Iahﬁndmtﬁhyi€$al@l§51 cYtbkexyhice eytlbhdposly-B billeoxtyoarboyliisile of
that the conPounds of this invention expand the |list of conpounds
with a "¥rPyle echani smof action that does not affect the metabolic
processes in the cells. In addition, the nmethod of producing the
conpounds is sinpler and proposes p.snal |l er nunber of stages than in
t he production of known anal ogs. Therefore t he met hod of producing
the proposed conpounds is nore econom gj N Aadvagdageous. At the sane
d

time, the nmethod of producing the propos ¢onp unds does not require
the use of harsh and toxic starting co s¥guch as thi ophenol .
N

O

{1A)

The meanings of the radicals Ry, Ry, R3, X, Alk, and n in all structural formulas are
those mentioned above.

With halogenation of a formula (III) compound, the corresponding 5-hydroxy-6-haloid-
2-alkyl-1-cyclohexyl (or cycloheptyl)-3-alkoxycarbonyl indole of formula (IV), is produced

Compound (IV) is then aminomethylated by the appropriate compound of the general

formula:

CLNRR,)),
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The exanpl es given below illustrate the proposed invention in greater
detail. The nmethod of producing

5- hydr oxy- 4- di net hyl am nonet hy1- 2- net hyl - 1- cycl ohexyl - 3-

et hoxycarbonyl indole (A). REPLACEMENT $HEET (RULE 26) 9
REPLACEMENT SHEET (RULE 26) 10 Exanple 1. Ethyl ester of

f 3-cycl ohexyl am nocrotonic acid (11). To 13 g (0.1 nole) of
acet oacetic t I n..20 fy 1.0l Uo e f
cycl ohexyl am%%ng%é%oél rait% P gtthng%néjﬁéélellﬁfl %g%né%%g@% ﬂr%%\?cttﬁgg ?F}%egc r(ﬁ%gp%dl%g >

t enper at kydeoxyo6-hakbideuhsSnorl BBy VIREIRK]- | ichelbRé:e U (dr &yl bEdptylBTIask ybatbonyl
means of a Dean-Stark trap. The toluol is evaporated in vacuum the
resi due Mdole@hforaal®: Boiling point 130-134C /1 mm nD2l 1.514.
Yield of (Il) 18.5 g (87%. .

~

JNHC  COOAK
R1

R3
g
N
X
\Q In
(1B)

The meanings of the radicals Rj, Ry, R3, X, Alk, and n are those mentioned above.
For the production of a formula IA or IB compound, where the NR R, group signifies

groups corresponding to the formulas

H

5

z —O

H, CI;H2C6H5 cl;s
N N

OO0

N

it is preferable to use the appropriate cyclic secondary amirle and formaldehyde as the
aminomethylating agent. For the production of a formula IA compound, where R; and R;
each represent, for example, methyl, formaldehyde and the appropriate dialkylamine may also

be used as the aminomethylating agent.

The products obtained are isolated in free form or in the form of pharmaceutically

acceptable salts.

The compounds proposed according to the present invention are active in relation to
different strains of influenza virus. At the same time, there are differences in efficacy of the
proposed compounds and of the analog — Arbidol — in relation to different strains. The

proposed

REPLACEMENT SHEET (RULE 26)



Exanpl e 2. 5-hydroxy-2-net hyl - 1- cycl ohexy1- 3- et hoxycar bonyl indol e

(renry. To a solution of 2.1 g (0.01 nole) of (Il) in 10 nL of

gl acial acetic acid are added 1.08 g (0.01 nole) 1, 4-benzoqui hone

while m xing. The reaction mxture is left at roomtenperature for 24

hours. The precipitate fornmed is filtered, washed with cold acetic

acid, and dried. Yield of (111) 0.6 g (20%, nelting point 237C (from

acetic acid). Found, % C 71.14; H 7.87; N 4.78. C181123NC3.

Calculated, C 71.74; H 7.69; N 4.65. Exanple 3.

5 hydr oxyepﬁpoiimtehinﬁlwﬁfﬁmdmgmastrmmdiwhmiesmyxd laothe xythe Bnetdonycanlognyf
i ndol e _( m xture of 0.004 pole) of (I111) and O 9

m_ bi s (&%fé’ﬁﬁ;??lé?ﬁ HB)S%%%H@W 1f(§0 mmme tgﬁtdk%lﬁ@np@msapf e %?nt&@n expand

hours. - Atfealst df Shhd hild Bf iR LK AIEn b AREY hifgoe @h

are addede csoo | e I;u W e preci g}tat eﬁ? P?ere O 15611@%(: ‘%g% %IC

nmel ting pm’cmseslm]ihe fLelBCIr( zfdchtmnatheohmhc)d oﬂ-’mudu:b;m%e 60171@06&51;5 1H181p&2 andN

7.72. C21H30N203. | cul t%%: g 3 : %CEFN{E fore. {h

SHE_ET_ (Rg]“_cgo%)as er num er étaﬁ?s& T th; pla) uptéonp(} Yo GOp\08s- Aeretore, the

addi ti OnrrféfthddQJf(pHHu@fn@Qﬁe %ﬂlpaseﬁ%b Eab@ﬂﬂs% RS E&ohPmAGE Cﬁr@ﬁ'@antdﬁ%bﬁé ng

poi nt 194-195C (from al co and ether ). Found, % 63.93;" H 7.70;

N 6.99. C211-131C1N203. Cal cul ated, C 63 87, H7.91; N 7.09. The

];glr lr g‘é“pg%xt ﬁqegsa%ttﬂﬁ@% Megss o?bﬂ&ﬂl@}ﬁg %%bﬁds@@ Sotbduhdt BEesUR® rQuirk AR use

of harsh and toxic starting compounds such as thiophenol.

The examples given below illustrate the proposed invention in greater detail.
The method of producing 5-hydroxy-4-dimethylaminomethyl-2-methyl-1-cyclohexyl-3-

ethoxycarbonyl indole (A).
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starting conmpounds:
5- hydr oxy- 4- di net hyl am nonet hyl- 2- net hyl - 1- cydohept yl - 3- et hoxycar bony
| indole,

5- hydr oxy- 4- di net hyl am nonet hyl- 2- net hyl - 1- cycl ohexyl - 3- et hoxycar bony
| indol e,

6- chl or 0- 5- hydr oxy- 4- di net hyl ami nonet hy 2- 2- et hyl -1 - cycl ohexyl - 3- et hox
ycar bonyl i ndol e,

6- i odo- 5- hydr oxy- 4- di et hyl am
car bonyl Symttedisescheme 2. Theg g2

et hy1- 2- et hyl - 1- cycl ohexyl - 3- et hoxy
of these compounds were obtained by
treating the conpounds w t4 dppropriate acid. The foll ow ng
conpounds are obtai ned by using the corresponding starting conpound
(r1rr), formal dehyde, and cyclic condary am ne under conditions of

t he Manni ch reaction:

5- hydr oxy- 4- plperldlnoneth)&N ‘ﬁyl 1- cycl ohexyl - 3- et smcarun
indole and its hydrochlorlde
5- hydr oxy- 4-mmEhgHiCIemne y -2-methyl -1 Eﬁ@?ﬁfﬁk: ‘ethoxycarbogxl

i ndol e and |‘:%}§1 hydr chI faf‘b

5- hydr oxy- 4- (N—nethylplpera2|no)nethyl 2- etlhyl - 1- cycl ohexyl - 3- et hoxyc
arbonyl indole, and its hydrochl oride and hEsyl ate,

5- hydr oxy- 4- ( N- benzyl pi per azi no) net hyl- 2- ngt hyl - &chclohexyl 3- et hoxy
carbonyl indole and its hydrochl oride, REPL SHEET ( RULE 26)

12 '
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5- hydro

Xy-4- (N- phenyl pi perazi no) met hy1- 2- net hy1- 1- cycl ohexyl - 3- et hoxycar bony
| indole, and its oxal ate and hydrochloride. The salts of the
conpounds were obtained by treating the bases with the appropriate
acid. The individuality of the products obtained was confirned

chromat ographically in a benzene- al cohol?® 10: 2, systemon Silufol UV
254 pl ates. The antiviral activity of these conpounds was
studied in vitro, and anti-influenza activity of these conpounds was
found i nExemple 00 ebtef dTUYB0ZAHxYI drtisesrotodid acd (1Bl activity.

The effect of compound A on the influenza A virus was studied by the
enzyme i mmunoassay (EIA) nethod according to the follow ng scheme:

t he conpound t I

and t hon | n VRt p B B Ehaf i Bl dieafiel i ChE RSB S OpElcf! 4 (R hole
cel | s i nofcy@heeylhmpereat.l drop efednhcwritraus] HODtUeﬁlatY@metem‘iﬂﬁdur]z@& PlLhais.
t he sane d|u and to each cell control - 200 The panel s were

i ncubat ed Wategiib?rﬁteé IS herpoNed by prepe of pPegn- ﬁ@tt% eap The tOhlfﬂdS evaporated in
determn [ [ @b e r i

of V|raI@gﬁgﬁbgﬁggﬁ%gﬁgFaﬁgn%?%£¥%% s(g?ﬁpﬁe@%tgzgnﬁ@ né%?ﬁ‘@%&hﬁ?ﬂ)
account thegdBT%).i on by the preparation (1:5, 1:50, 1: 500 etc.) in a
vol une of 100 [IL of MEM medium were added to the cells, after their
i ncubation with conpound A. The panels were incubated in an incubator
in a 5% ERmple™ SRS Rinedf1 N OcRhekyl Bl &thoxycarboniigd m was
renoved, andﬁthe gg?ls}ﬁerégﬁixe mnthy80/6aé%t§ﬁe§|n ﬂEgEg phosphat e
salt buffer for 15-20 nminutes in a vol ume of 100 pL, and were then

wel | dried an sol.u T he cells

100 i L each 0? W‘? lugg Wk&q(gp(ﬁ%é IF)teOfg@t)tmE %/\;‘?Ctl aﬁ?ﬁ%ﬁ

SHEET ( RY(dE0Rfijole) I4- Betzahulﬁemmmlﬁn@%ﬁ%ﬁbh A tuedid 1¢fﬂ&tub@hed at
37C for 30 mnutes._ Follow ng renoval of the solution, 100 !

of
monoc!| oniEMPSFANIE defi ?éshqum:@)% p@?@wlmq forrped tSrﬁlt?rwawameén’dtwlﬁ ﬁ%ﬁﬁéuaﬁ@ and
of the i 000 dilution
in ETA bu %de?@éifo tﬁe(]rﬂ)lréjné \ggdé‘?) g%ﬁ&ﬂgjg]nteﬁﬁbgl A ac][d)ll hour at a
tenperature of 37C and with subsequent flushlng tmnce 100 pi of

175000 i 1 ut B/ E AT DG Sk bt e Cedhodisrd. (b Hrid s O

for 1 hour at 37C. After flushing three tinmes, the bound peroxidase

was devel oped by the addition to the wells of 100 tff of a 0.05%

sol ut i onEg#mplehophingyehdinéthyamenohGED)-2-mehybd3yslohexyhs ectimyytabonH
congﬁ fl gg 0. 003% H202 (subtractive buffer). The panels were

kept f or 18- é mnutes in the dark until the appearance of yell ow

coloration the reaction was stopped by the addition of 50 ME of IN

H2SO4 to each well. Then the optical den5|2¥ (OD) was then neasured

on an aut ormt 8duispEe of badP Sedmealelat (Hamd %Wé{khs ghimghylagnelsathang ér 10
| oaded WA iS4k fH5i88 't 4’1?&95.%&& tEi?stl‘i:lg{g Jf? he dioxane in vacuum, 5 mL of

alcohol are added, cooled, and the precipitate filtered. Yield 1.0 g (69.7%), melting point 141-
142°C (from alcohol).
Found, %: C 70.25; H 8.32; N 7.72. C;H3oN,Os. Calculated: C 70.35; H 8.44; N 7.82.
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The percent inhibition of virus reproduction by conpound A was

determ ned by the fornula: percent inhibition = 100- (OD of the
experinment - OD of the cell control / OD of the virus control wthout
t he conpound - OD of the cell control) ® 100. Three wells of the

panel were used for one point of the experinent. The concentrations
of the preparation or conpound decreasing the OD val ue by 50% was
taken to be the mninmal inhibitory concentration (nm C50)- REPLACEMENT
SHEET (RULE 26) 14 Table 1 Mnimal Inhibitory Concentration (M C50)
and Activity bie [GeinublmdieAs prodiReddety tha additidhef FRET 8y @heeo hrblutienadbase in

A/ New Cal edoni a/ 20/ 99, oM rus in in yitro Experinments Conpounds
| Sol venta%%@ﬁepgvpﬁlk%@% melc&yﬂ ﬁﬂf\{stilmi dol Al cohol 6.0
Found, %: C 63.93; H 7.70; N 6.99. C,;H3;CIN,O3. Calculated, C 63.87; H7.91; N
7.09.

The following are obtained under similar conditions with the use of the corresponding
starting compounds:

5-hydroxy-4-dimethylaminomethyl-2-methyl-1-cycloheptyl-3-ethoxycarbonyl indole,

5-hydroxy-4-dimethylaminomethyl-2-methyl-1-cyclohexyl-3-ethoxycarbonyl indole,

6-chloro-5-hydroxy-4-dimethylaminomethyl-2-ethyl-1-cyclohexyl-3-ethoxycarbonyl
indole,

6-10do-5-hydroxy-4-dimethylaminomethyl-2-methyl-1-cyclohexyl-3-ethoxycarbonyl
indole.

The salts of these compounds were obtained by treating the compounds with the
appropriate acid.

The following compounds are obtained by using the corresponding starting compound
(I1I), formaldehyde, and cyclic secondary amine under conditions of the Mannich reaction:

5-hydroxy-4-piperidinomethyl-2-methyl-1-cyclohexyl-3-ethoxycarbonyl indole and its
hydrochloride,

5-hydroxy-4-morpholinomethyl-2-methyl-1-cyclohexyl-3-ethoxycarbonyl indole and
its hydrochloride,

5-hydroxy-4-(N-methylpiperazino)methyl-2-ethyl-1-cyclohexyl-3-ethoxycarbonyl
indole, and its hydrochloride and mesylate,

5-hydroxy-4-(N-benzylpiperazino)methyl-2-methyl-1-cyclohexyl-3-ethoxycarbonyl
indole and its hydrochloride,
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89.5 Compound A Al cohol 5.4 96.5 Determ nation of the efficacy of

t he conpounds in the nurine influenza pneunoni a nodel . The
experinments were carried out on 60 white mce weighing 12-15 g. The
animals were infected intranasally under2 |i ght ether anesthesia with
the influenza A/ Aichi/2/69 (H3N2) virus (10 LD50). The conpounds to
be tested were adm nistered per os in a dose of 60 or 15 ng/ kg/ day.

The treat nment [l : I f i .
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i ndex of ;pjotection against fatal viral infection and the increase in
mean |ife span of the treated animals as conpared with the control
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followwng fornmula: Ef(d-1)/n, where f igs. t er of mce dying on
day d (the suWVf5?%8“W%@é%ﬁe¥kxgﬂg%”Tﬁ%@@@@ngzg??k 5in this case =
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26) 15 Table 2. Efficacy of Conpound A as Conpared with Arbidol in
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Antiviral activity.

The effect of compound A on the influenza A virus was studied by the enzyme
immunoassay (EIA) method according to the following scheme: the compound to be studied
(preliminarily dissolved in ethyl alcohol and then in MEM nutrient medium) was applied to a
monolayer of MDCK cells in a 96-well panel. To each virus control were added 100 pL of the
same medium, and to each cell control - 200 pL. The panels were incubated at 37°C in a 5%
CO, atmosphere for 2 hours.

To determine the effect of the antiviral preparations on the expression of viral antigens,
ten-fold dilutions of the virus, taking into account the dilution by the preparation (1:5, 1:50,
1:500 etc.) in a volume of 100 uL of MEM medium, were added to the cells, after their
incubation with compound A. The panels were incubated in an incubator in a 5% CO,
atmosphere for 24 hours at 37°C.

The medium was removed, and the cells were fixed with 80% acetone in a PBS
phosphate salt buffer for 15-20 minutes in a volume of 100 pL, and were then well dried and
washed with PBS solution. Then to the cells were added 100 uL each of EIA buffer
(phosphate salt buffer with 1%
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fetal serum and 0.05% TWEEN 20) and incubated at 37°C for 30 minutes. Following removal
of the solution, 100 uL of monoclonal antibodies (MCAs) against the internal M and NP
proteins of the influenza A virus were added to the cells in a 1:1000 dilution in EIA buffer.
After incubation with the antibodies for 1 hour at a temperature of 37°C and with subsequent
flushing twice, 100 pL of rabbit IgG against mouse IgG labeled with horseradish peroxidase in
a 1:5000 dilution in EIA buffer were added to each well and incubated for 1 hour at 37°C.
After flushing three times, the bound peroxidase was developed by the addition to the wells of
100 pL of a 0.05% solution of orthophenylene diamine (OPD) in 0.003% citrate buffer, pH
5.0, containing 0.003% H,O, (subtractive buffer). The panels were kept for 15-30 minutes in
the dark until the appearance of yellow coloration; the reaction was stopped by the addition of
50 pL of IN H,SO4 to each well. Then the optical density (OD) was then measured on an
automated spectrophotometer at a wavelength of 492 nm. Wells not loaded with the virus were
used as the control.

The percent inhibition of virus reproduction by compound A was determined by the
formula: percent inhibition = 100- (OD of the experiment - OD of the cell control / OD of the
virus control without the compound — OD of the cell control) x 100. Three wells of the panel
were used for one point of the experiment. The concentrations of the preparation or compound
decreasing the OD value by 50% was taken to be the minimal inhibitory concentration

(MICsy).
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Table 1
Minimal Inhibitory Concentration (MICs,) and Activity of Compound A in Relation to the
Reference Influenza A/New Caledonia/20/99 (HIN1) Virus in in vitro Experiments

CompOundS Solvent MIC50, ACthlty at 10 Hg/mL,
ug/mL %
‘Arbidol Alcohol 6.0 89.5
Compound A Alcohol 5.4 96.5

Determination of the efficacy of the compounds in the murine influenza pneumonia
model.

The experiments were carried out on 60 white mice weighing 12-15 g. The animals
were infected intranasally under light ether anesthesia with the influenza A/Aichi/2/69 (H3N2)
virus (10 LDsp). The compounds to be tested were administered per os in a dose of 60 or 15
mg/kg/day. The treatment was carried out according to the following scheme: 24 hours and 1
hour before infection, and then 2 times a day (at 8 o'clock in the morning and 8 o'clock in the
evening ) for 5 days. The chemotherapeutic activity of Arbidol and compound A in the
murine influenza pneumonia model was assessed according to two criteria: the index of
protection against fatal viral infection and the increase in mean life span of the treated animals
as compared with the control group. The mean life span of the mice was calculated according
to the following formula: ) f(d-1)/n, where f'is the number of mice dying on day d (the

surviving mice were also included in f; d in this case = 16); n is the number of mice in the

group.
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(Table 1). I n ani mal experinments conpound A was significantly
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of 15 np/kg/ day was equal to the efficaky of Arbidol at a dose 4
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cycl ohepgyl) - 3- xycar bony| i ndol es corresponding to the general
fgr mul ap%%’/‘ﬁ n%f’r”éa%gﬁ% 1_c%1/¥)|6§ Virus).

Compounds Survival rate | Mortality, Mortality Mean Life Span

% reduction, (Days)
%

Arbidol, 60 6/10 40 50 10.8

mg/kg/day

Arbidol, 15 3/10 70 20 7.3

mg/kg/day

Compound A, 15 5/8 40 50 11.5

mg/kg/day

Virus control 1/10 90 7.2

(10 LDsp)

Thus, the results obtained attest to the virus-specific activity of the compounds applied
for. Compound A in in vitro experiments proved to be somewhat more active than Arbidol
(Table 1).

In animal experiments compound A was significantly more active than Arbidol. Thus
the efficacy of compound A at a dose of 15 mg/kg/day was equal to the efficacy of Arbidol at
a dose 4 times higher (60 mg/kg/day). At a dose of 15 mg/kg/day Arbidol was practically
inactive (Table 2).
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where X represents hydrogen, chlorine, iodine, and n =1 or 2, R3
represents a Cl-C3 al kyl, Ak represents an C1-C6 al kyl group, R, R2
are independently selected fromGC -C4-alkyl, primarily methyl, or an
NRI R2 group represents groups corresponding to the fornmnul as and

t he pharnmaceutically acceptable salts thereof 2. A conpound
according to claim1, constituting

5- hydr oxy- 4- di net hyl am nonet hyl 2- et hyl - | - cycl ohexyl - 3- et hoxycar bonyl
i ndol e. 3. A nethod for producing derivatives of

5- hydr oxy- 4- am nonet hyl -1 - cycl ohexyl QIoAIMS

cycl oheptyl) - 3-al koxycar bonyl indoles corresponding of the general
formul a ilé according to claiml1, consisting in the fact that

5- hydr oxy-R2erayaiiyss af-5-hydroxy tHagrreomethylol-cxsjehesnkior 9Y91013apé>rlké>ay@§b1%mnyl
i ndol e of, f,Qk %Hxlr%pgh(]hh?g tPthe (gglye)rél formula (I) are proposed:

-

R2
DNHG  COOAK

Y ‘
o NN R
| ?
X = N
T
Q)

where X represents hydrogen, chlorine, iodine, and n= 1 or 2,

R; represents a C;-Cs alkyl,

Alk represents an C;-Cg alkyl group,

R1, Ry are independently selected from C;-Cs-alkyl, primarily methyl, or an NR;R; group

represents groups corresponding to the formulas

and the pharmaceutically acceptable salts thereof.

2. A compound according to claim 1, constituting 5-hydroxy-4-dimethylaminomethyl-
2-methyl-1-cyclohexyl-3-ethoxycarbonyl indole.

3. A method for producing derivatives of 5-hydroxy-4-aminomethyl-1-cyclohexyl (or
cycloheptyl)-3-alkoxycarbonyl indoles corresponding of the general formula (I) according to

claim 1, consisting in the fact that a 5-hydroxy-2-alkyl-1-
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010 (IV) where the neanings of the radicals R3, Alk, and n are
indicated in claim1, is subjected to am nonethyl ation by a conpound
of general fornmula: CH 2(N(RIR2)z), where RI, R2 are indicated in
claim1l under conditions of the Mannich reaction, with the
production of the correspondi ng 5-

hydr oxy- 4- am nomet hy1- 2- al ky1- 1- cycl ohedyl (or

cycl oheptyl) - 3-al koxycarbonyl indole of formula (1). 4. A

met hod according to claim3, distinguished by the fact that a
conpoundcyafohboylrfod @cldhkptyl)t B allisegharionorindeld olf Yortnuga (11T} r @¢Y:i on of an
appropriate al kyl carbonyl acetic ester of the fornula R3COCHLCOQAl k
where the neaning of RS is indicated in claim1l
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COOA

HO— % ﬁ%\v},rzsa
le“ l—rii\ \{/""\x‘

"'\"@‘{.

{
“,;»x

In
(v}
where the meanings of the radicals R3, Alk, and n are indicated in claim 1,
is subjected to aminomethylation by a compound of general formula:
CHNRR,),),

where R, R, are indicated in claim 1

under conditions of the Mannich reaction, with the production of the corresponding 5-
hydroxy-4-aminomethyl-2-alkyl-1-cyclohexyl (or cycloheptyl)-3-alkoxycarbonyl indole of
formula (1).

4. A method according to claim 3, distinguished by the fact that a compound of
formula (III) is used, produced by the interaction of an appropriate alkylcarbonyl acetic ester

of the formula

R,COCH,COOAIK

where the meaning of Rj is indicated in claim 1
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18 with cycl ohexyl am ne or cycl oheptylamne in the presence of a
catalytic quantity of an acid in a solvent nedium to produce the
correspondi ng al kyl ester of P-cycl ohexyl (or cycl oheptyl)

am novi nyl carbox ylic acid of forrmula (I1) R9c.:=Cl1 COOAl k NH where
t he meanings of R3, AlIKL and n arkw I (cted in claim11, which is
subjected to the interaction wth benzodui none. 5. A net hod
according to either claim3 or 4, distinguished by the fact that
acetoacetic ester is used as an al kyl carbonyl acetic ester, with the
producti on of P—cyclohexyl (or cycl oheptyl) am nocrotonic acid of

foiii ula where R3 neans net hyl 6. A net hod accor
to eit hewﬁfz cxflpkeXyEymine oge qhﬁ@maélﬁéﬂlrb@e prrsercsof atcﬁféiyuﬂ‘ﬂéalét&%ﬁgﬁfh%ld in

of For rm%gol&%]érh}eed n Y BAGLE BB R INA AU ¢ & RIS CRMARIAH

i n cl ai mrtinovinylcarboxylic acid of formula (II)

R,C=CHCOOAK

where the meanings of Rs, AlkL and n ar&qﬁ?@ea@ in}claim 1,

which is subjected to the interaction with benzoquinone.

5. A method according to either claim 3 or 4, distinguished by the fact that acetoacetic
ester is used as an alkylcarbonyl acetic ester, with the production of B-cyclohexyl (or
cycloheptyl) aminocrotonic acid of formula (II), where R; means methyl.

6. A method according to either claim 3 or 4, distinguished by the fact that the

compound of formula (III) is subjected to aminomethylation to produce compound (IA)

R2
TNHG  COOAK
1 ,

HO o \RS

P N
O,

(iA)

where the meanings of Ry, Ry, R3, Alk, and n are indicated in claim 1.
7. A method according to either claim 3 or 4, according to which 5-hydroxy-4-
dimethylaminomethyl-2-methyl-1-cyclohexyl-3-ethoxycarbonyl indole is produced.
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7. A nethod according to either claim3 or 4, according to which

5- hydr oxy- 4-
di nmet hyl am nonet hy1- 2- net hy1- 1- cycl ohexyl - 3- et hoxycar bonyl indole is
produced. 19 8. A nethod according to either claim3 or 4,

di stingui shed by the fact that a conpound of foula (IV), obtained by
hal ogenation of a formula (111) conmpound®, w th subsequent

am nonet hyl ation, is used for the production of a conpound of fornula
(TB): (18) X neans chlorine or iodine. REPLACEMENT SHEET ( RULE 26)

8. A method according to either claim 3 or 4, distinguished by the fact that a compound
of formula (IV), obtained by halogenation of a formula (III) compound, with subsequent

aminomethylation, is used for the production of a compound of formula (IB):

R2
DNHC  CODAK
R1

HO R

x”}'/’ M
O

(1B)

X means chlorine or iodine.
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