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NEW BENZOTHI AZI NONE DERI VATI VES AND THEI R USE AS
ANTI BACTERI AL AGENTS Descri ption The present invention

WO edoaties25 o novel benzot hi azi n derivati ves andp¢hEP1006/004942

use as antibacterial agents in infectious di seases of

manmmal s (humans and ani mal s) caused by bacteri a,

especi ally diseases like tuberculosis (TB) and |eprosy
i_a. Thiazinone, their deri vet ives

el AR e A OATL A, Q1" A6 SoF dEpBty B pRtas acauns

agai nst nycobacteria (TB), laid open for public in AR
24 25 67 Al, AU 37 04 400 Al, CA 13 22 551 d or EP O
245 901 Bl for instance. As known, there is a

threadful worldwi de increase in tuberculosis

[ ches@rii fbh W th nycobacteria which devel oped

ainst the available therapeutics

(B R Bloom J.L.Mrray, tuberculosis: conmentary on a

8R6ht E(ml'érﬁﬁon Selaeew o A6Vel beAZothiasm dadvatives and their

S At SO GETR A I i, (umans
raﬁdsaﬂnnalfsf) cteams:ti hga]owerna\;\mspfectaily whseasgstlike tuberculosis
HSHE g e am e 2 L

t hangé%@% O{h%gﬁv?ﬁvéﬁn@n& OfiF | ﬁ§6 '2?5 %ﬂtﬁ%@teﬁ@l eagents,

d.@pg@@&lyg@g@pgt MyCeRAq C(ﬁ?}r ﬁggﬁg@ ger“ lic th AR 24 25

3. 490Q. 100RHst b4 m%ll CAHRGr 22h%51 r@htoreRP 0240601 B1 for
di.seasés, |ike (TB) or Ieprosy there is an urgent need

f BRSERBGLdr ugs wi th new mechani sns of acti ons,

esﬁg ml ok ver C%]ngléldéalﬁﬁuf SRt APRR ‘?ﬁgreta‘geoﬁiert‘&%'é?culosm
infections W1th mycobacterza which developed resistance against the
available  therapeutics (B.R.Bloom, J.L.Murray, tuberculosis:
commentary on a reemergent killer. Science 257, 1992, 1055-1064).
Extremely dangerous is the development of multidrug resistant (MDR)
mycobacteria. These are mycobacteria, resistant at least against two of
the most active tuberculosis drugs, isoniazid and rifampicin, but also
against streptomycin, pyranzinamid and ethambutol. The proportion of
MDR-TB in some countries is already more than 20%. Together with
the increased number of TB diseases generally, worldwide it causes
about 3.000.000 deaths annually.

For the treatment of such diseases, like (TB) or leprosy there is an
urgent need for new drugs with new mechanisms of actions, especially
to overcome drug resistance and to overcome the known dramatic side
effects of the available drugs.

Object of the invention

The present invention aims at the generation of new compounds with
activity against mycobacteria as potential new tuberculosis drugs to
overcome problems concerning resistance and drug intolerance.
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effects of the available drugs. Obj ect of the
i nvention The present invention ains at the generation

w@boonasseedpounds with activity agai nst nycobaPtEEPRIGE04942

potential new tubercul osis drugs to overcone problens
concerning resistance and drug intol erance. Sol ution of
the technical problem This ai mhas been sol ved by
provi di ng conmpounds of the formula I (1) Werein Rl
and R2are, independently each fromother, NO2, CN,
choiitire ofdoreccharical pedtdgeh, NR7R8, SOPNR7R8, SR9,
OCF3,—mono-, di or tritluoronethyl; R3 and R4 are,
i ndependently each frqom ot her, H a saturat 0
B A s baa saln By pEpaHEee GoRiRaias pEfiEfprmula I
having 1-7 chain nmenbers, cycloal kyl having 3-6 carbon
atons, benzyl, SR9, OR9; Rb5and R6 are, independently
each fromother, a saturated or unsatur gsed,
hal ogenat ed or unhal ogenated, |inear ©f branched
al i phatic radical having 1-8 chai cycl oal kyl
havi ng 3-6 carbon atong %@ t oget her
represent a bivalgnt radicak - ( , or R5 and R6
t oget her repr eser!t@] @3 s wherein mis

PBL

1-4, or represent Dbi nt radlcals a saturated or
unsat ur ated nono eterocycl es wth heteroatons
N, S, O and substrtuted by (|RLO)x, wherein x is 1-4;
R7, R8 and R9 are, ind&¥endéntly each fromother H or
a saturated or unsaturated, hal ogenated or

unhal ogenat ed, |inear or branched aliphat{(B

Wherein R' and RZare, independently each from other, NO,, CN,
CONR’R®, COOR’, CHO, halogen, NRR®, SO,NR'R?, SR’, OCF,,
mono-, di or trifluoromethyl;

R?® and R* are, independently each from other, H_, a saturated or
unsaturated, linear or branched aliphatic radical having 1-7 chain
members, cycloalkyl having 3-6 carbon atoms, benzyl, SR, OR’;

R’ and R are, independently each from other, a saturated or unsaturated,
halogenated or unhalogenated, linear or branched aliphatic radical
having 1-8 chain members, cycloalkyl having 3-6 carbon atoms, phenyl,
or R’ and R® together represent a bivalent radical -(CR’,),-, or R* and R°
together represent bivalent radicals:

—@Rmm “or _/\0
—_ ——\/

wherein m is 1-4, or represent bivalent radicals a saturated - or
unsaturated mono or polyheterocycles with heteroatoms N, S, O and
substituted by (R'%)x, wherein x is 1-4;

R’, R® and R’ are, independently each from other H or a saturated or
unsaturated, halogenated or unhalogenated, linear or branched aliphatic
radical having 1-7 chain members, mono-, di or trifluoromethyl,
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radi cal having 1-7 chain nenbers, nono-, di or
trifluoronethyl, hal ogen, phenyl, or R3 and R4 together

wo eprassm a bival ent radical - (CH2)n- wher ei PCTIEPE06/004942

2-7; RI0O is Hor a saturated or unsaturated,

hal ogenat ed or unhal ogenat ed, _hkinear or branched

al i phatic radi cal having 1-7 chain nmenbers, N2,

NR7R8 CN CONR7R8 COOR9, CHO, hal ogen, SO2NR7RS,
nono r trifluoronethyl, benzyl

orhqﬁlﬁéﬁw Phleﬁlyli, or eRerdrnéingnmngh@mrepmsenh\aeﬂmuvmnt radical -
COITEL NS wifereRPAgs 20F: the fornula (1) selected from

t he grdup consi sting of

2- Rg’ ?ﬁoﬁﬁa Rab@fat€d Nor upbatuBateid! Hl6gehatedusr UBtal¥benated,
n-
%%gnzqt{ hiBed apAtSk, dicel havines 1T (ohtin, masahers, NO,
RA; &GNNEONR'RE, COOR®, CHO, halogen SO NR7R8 SR®, OR’,
h(?gzl?ghminfod' ot thﬁu%'rBS{etﬂyp ben)éy)l ot pheny? -benzo”

2 (1, 4-di oxa- 8 azaspiro[ 4.5]dec-8-yl)-8-R

118 Bs?lleféfr néﬁ%cﬁ@eﬁ‘l’t éheo 1@ (grg ec'r@'zfltg{% $ Zc%)%nﬁblgﬁ@s of the
_Zaféas ularl ?I)'s ected from the group con51st1ng of ’

)-2-nmethyl -1, 4-di oxa- 8-azaspiro[ 4. 5]dec-8-yl]-8-R

1% 3. 6 N
2 4 é% iR ? Hyl - ﬂi ady lgx%ng@gz%gﬁuﬂ o) rom'ﬁtggl L hepzgthiazin
L , 3- benzoth| azi n- 4- one,

8@11(? 2;!34 E% % Olt{hpié%a& - &?@3:?)115’8[)41 5] ggr?ic?thﬁ%ih% I?)ne
ié—brrﬁdg'? X4:15-3ZR 5%@8&81@1“96% mitd-13-Bel0tfaZin-4-one

enzothiazin-4
2-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-8-R'-6-R?-1,3-benzothiazin-4-
one,
2-(2-methyl-1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-8-R!-6-R?-1,3-
benzothiazin-4-one,
2-[(2R)-2-methyl-1,4-dioxa-8-azaspiro[4.5]dec-8-yl]-8-R'-6-R2-1,3-
benzothiazin-4-one,
2-[(25)-2-methyl-1,4-dioxa-8-azaspiro[4.5]dec-8-yl]-8-R'-6-R2-1,3-
benzothiazin-4-one,
2-(2,3-dimethyl-1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-8-R!-6-R2-1,3-
benzothiazin-4-one,
2-(1,5-dioxa-9-azaspiro[5.5]undec-9-y1)- 8-R!-6-R>-1,3-benzothiazin-4-
one,

>

wherein R', R%, R and R® have the above meanings,

The present invention is even more particularly concerned with at least
one compound selected from the group consisting of
2-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-6,8-dinitro-1,3-benzothiazin-4-
one,
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wherein Rl, R2, R5 and R6have the above neani ngs, The
present invention is even nore particularly concerned

WOWan/134623 east one conpound sel ected from t he BPCDEP2006/004942

consi sting of

2-(l, 4-di oxa-8-azaspiro[ 4.5]deg-8-yl)-6,8-dinitro-1, 3-
benzot hi azi n- 4-

one, 2- (2-nmet hyl -1, 4- di oxa- 8-azaspi ro[ 4. 5] dec-8-yl )-6, 8
-dinitro-1,3- benzothi azi n: 4- , o
zy(-ﬁ,izmeﬂgflnb%%@r zﬂzasplr§a|[§3§dgctﬁ-Mi)ré&d,lrgtmhz3ot h
| &nrothazén-4-one, _

7-met hyl - 2- (2-net hyl -1, 4- di oxa- 8- azaspi ro[ 4. 5] dec- 8-yl
) -56(44ddrdthorypiperidinz btyH)-#z8 wdigitone,, 3-benzothiazin-4-one,
2-(2-nmethyl-1,4-di oxa-8-azaspiro[4.5]dec-8-yl)-8-nitro
- 6-nethiyt2u062-onethiyd4 ),4-dipxa asurapd.6]desBeyl)-6,8-dinitro-

2-1( 2.13:.6i ~A_~4-di oxa- 8-azaspiro[ 4. 5] dec-8-yl)-8-n
i tlr’%-%ﬂ&?ﬁa%%ér 8?111%’[ hyl)- 1, 3-benzot hi azi n- 4- one,
2236}

2 9 A8 [ 3p RbINS0e OB ) Boitrbr 8- 6- (11
bty b st 101 o0
2% R nstgr i A ivatat 22aspiphf SldperseyB-§mitte-6i ¢ o
- {trofluetorBetlbdiqB harioihidrinaf-baej tri | e,

8- am no- 2- (2-net hyl -1, 4- di oxa- 8- azaspi ro[ 4. 5] dec-8-yl)
- 2-0k6-dioxa- %famspirbéiji]andec@r-pb)ni%tni'tﬂoe6€(m1dﬂuorometh¥l)- 1,3-

?E_%ﬁkaﬁiiﬁ'gﬁr%zﬁ'@ﬁ yl -1, 4- di oxa- 8- azaspi rof 4. 5] dec- 8-yl

tri ronet’hyl )- 1, 3-benzo-thiazin-4-one. For
{ De( BS0AHRY9-A2hsiIB[ SISTRAIECIRIHIE NS -4 qped our

origi'ngl. . .
l’be zoﬁnaz1ne—6-carbon1tr1Ie,

2-(2-methyl-1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-8-nitro-4-0x0-1,3-
benzothiazine-6-carbonitrile,

8-amino-2-(2-methyl-1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-4-0x0-1,3-
benzothiazine-6-carbonitrile and

8-amino-2-(2-methyl-1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-6-
(trifluoromethyl)-1,3-benzo-thiazin-4-one.

For the synthesis of the aimed compounds we developed our original
method of 1,3-benzothiazin-4-one synthesis with usage of
dithiocarbamate derivatives as intermediate (method A). The classical
method of 1,3-benzothiazin-4-one synthesis with usage of thiocyanate
salts (method B) is usable too. Both are presented in the scheme below.
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nmet hod of |, 3-benzot hi azi n-4-one synthesis with usage
of dithiocarbamate derivatives as internedi ate (nethod

W 07/ibws2<| assi cal net hod of |, 3-benzot hi azi n- BeDBR2006/004942

synthesis with usage of thiocyanate salts (nethod B)

is usable too. Both are presenged in the schene

bel ow. Surprisingly the conpounds of the invention

exhibit strong antibacterial activity, especially

agai nst nycobacteria with mniml inhibitory

conc ations (MC) int apgersof s O—R5
0, %g g/ M- OnmiRAHGRE_ fa5t Oyowi ng_ (et er | a,>_(_)jN

0, 19%- 1,56 1yl nyabpr M twuber | osis, i€} uding .
nul tiTesistant strains detern Red by the cl adecll O—R
met hod and of 0,030nmg/mM for M tubercul osis H37Rv Na-DTC
determ ned by the Al amar Bl ue nethod. Surprisingly the
conpounds of thgiinvention demonstrate aghigh |evel of
selectivity for|mycgbacteria only which neduces the

potential for eadverSEClide efd,ent s dramticady. The
conpounds of nvent i té
inthe S gl e compounds
are in vivo ther apegzhoggl ly active '39
of tuberculosis infectiggguperior-Conparied o the

mai n antitubercul osis qpgscpentazi d used as a
positive contrghi 100% of niee SUTMP%&.ANH;;HQQYHTN
animals died until < The conmpound @f the

I nvention (espedy on{ﬁ?ﬁhﬂf"ﬁo 2 = exam@te 1 in the
enbodi nent s) , on toxic after per os adm ni %Ejrati on
of doses rangNyg-tp tHCB000 ng/ kg was t he-eQrpolnd was
wel |l endured by anifrals in the first and
com ng hours after ©ntroduci ng. Duringz

sl ?
i nvestigationg_tfe conpound 2 did not cayse chan(g);;'\é'_s12 in
genera}JIl st a and |behavi or of the mce, ijt dig not O—RS
af f ect toy\and rleflex activity, active jand IrR|
cycl es, groon‘i"ﬁ(j{,6 food consunption, therg
o/R5 Na—S O—RS

\/
R (j\O/RG ¥ i
sS.__N 57N .
i H,O/EtOH Q/ RS
R2 CONH, O
o R
Surprisingly the compounds of the invention exhibit strong antibacterial
activity, especially against mycobacteria with minimal inhibitory
concentrations (MIC) in the range of 0,23pg/ml->10ug/ml for fast
growing mycobacteria, of 0,195-1,56 ug/ml for M. tuberculosis,
including multiresistant strains determined by the classical method and
of 0,030ug/ml for M. tuberculosis H37Rv determined by the Alamar
Blue method. Surprisingly the compounds of the invention demonstrate

a high level of selectivity for mycobacteria only which reduces the
potential for adverse side effects dramatically.

The compounds of the invention are non-mutagenic at Smg/ml in the
SOS chromotest.
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were no cases of animal death. LD50 for conpound 2 is

> 2000 ng/ kg. Thus, the conpounds of the invention are
wais@iabsetor the treatnent of tubercul ar i nfectPONEPIV6/004942

ot her nycobacterial infections, in humans and in

ani mal s. Accordingly, the inve@tion concerns

phar maceuti cal conpositions conprising a conpound of

the formula | . Thelnventlonrelatesfurtherm)retoa
ound of t e{ rmula |.for use in hodf?r t he
rempamdizet the HIVentierarore vive hsmagatically active in the

Prefighe et odeimufutudterofl dshe uflfe”dnidrﬁs E0or ¢den a&e&uﬁhthe main

' b
BN EuEnGERAR Uik @%%emsi?%% ppitisL0gye of mice
pisapearviedg Adl g¢ohtriod anomal$ dredbuntligpgrdd.on in

phar maceuti cal I%[ accept abl e aqueous, organic or
a thelinverton (espesailly copzpamdenal 2 = example 1

a‘?ﬁ‘tﬁbsérhﬁbﬁ%eﬂgzg' g rrﬁ%?'ﬂ ?ﬁ}éﬁ?&ana Flﬁnﬁfstratlon of doses

I ntramuscul ar
appNEE: Uph: 0 02 aW@a ti pammunctafps@sm@elérendured by

a@m‘hﬁ@ﬁs i she ik Bn8024nn\@x‘t féo?ﬂﬂl\geﬁbhfﬁ‘éfteﬂﬁﬂrﬁdﬁﬁﬁfg During
trationor as sup

oo oByR uef S esREARhRS W o ORuahRE o G ogot . Calso changes in

mgekgrd sigtenend Pniehﬁha)rleoiﬁttm ﬁgcw&:jﬂltczildfnﬂd)ﬂI ﬁﬁ&{dr:ﬂ;?ignt@r and reflex
PN LUl Al L0 b, rr
t Negredia cases cff anienal deatbf Lidhg fooepmpuind? iske2000 mg/kg.

i nventi on were establlshed by nodes of nt hesi s and
ell é\%nttgﬁycmp}l§ﬂ§ ohtlae u;aVﬁntipaaarenug@%th torr theptrgatment of

angh&rcul@stnfeBa6h! #nd Jth¥ehhy@sbRXerfal AYfeBliBh¥Si$ humans and
1n animals.

Accordingly, the invention concerns pharmaceutical composmons
comprising a compound of the formula I.

The invention relates furthermore to a compound of the formula I for
use in a method for the treatment of bacterial infections in mammals.
Preferred compounds of the formula I for use in such method are those
specifically listed above.

The compounds of the invention are formulated for use by preparing a
dilute solution or suspension in pharmaceutically acceptable aqueous,
organic or aqueous-organic medium for topical or parenteral
administration by intravenous, subcutaneous or intramuscular injection,
or for intranasal application; or are prepared in tablet, capsule or
aqueous suspension form with conventional excipients for oral
administration or as suppositorium.

The compounds can be used in dosages from 0,001 — 1000 mg/kg body
weight.
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Enbodi ments Starting materials Chemicals and sol vents
wer e purchased from Lancaster Synthesis (Lancashire,

wEogasd?s or from Al drich (Sigma-Al drich ConpaPyT/EBL006/004942

Louis, US) and were used in the synthesis w thout

addi tional purification. Melting points were

determ ned according to the BP procedure and are uncon

ected (Electrothernmal 9001, GB). If analyses are

i ndi cated only by the synbols of the el enents,

anbhg examplesshich fatlowiin the sobsequenttexrperiraonttlipzat serve to

v (oF : : S ST

o aaalC AR ar R hobk! TR e, 4 dimitation

féi’er:ﬂq NVR are reported in ppmdownf eld from TVS (d)

. Mass spectra were obtained using a Finnigan SSQ(-j?OO

A) jnstrument with direct inject. Reactions an .

o1 SUBERGSREOE AR hetiad @id o8 PeginyFoncs werm aalished by

Simodegef $Mmtk2sk ahdrslomentatyeanalysir akd &y nuclear magnetic
I - .

f?é [ oxcae-mgg#‘b‘o@é%ﬂ%eﬁé-‘@?%%&@ R"r{%?&?]ﬁ%ﬂ uor

onet hyl)- 1,3- benzothi azin-4-one, (conpound 1) Method

AErBodiskhfy €d 50 nL sol ution of 25% aqueous anmoni a

was—added—dropwi se a solution of 5 g of

2-chloro-3-nitro-5-trifluoronethyl benzoyl chloride

(D.E Wl ch, R R Baron, B.A Burton, J. Med. Chem 12;

2; 1969; 299-303) in acStamidd hfefidy M) at -200C. 10

mn later, 50 m of ethyl acetate was added. The

O iR iCal1aggd \OSIVeRRS! febel, pURINREA! R Thi@isRlr Synthesis

drj ed oyer 2SO4, . treafed by activated carbon,

¢ (Lang 1}%3@8& )r 8F ddomn Algigh (Sremer Addrigh ddaotpany, St-

whpupsyr iU69d did were used in the synthesis without additional
purification. Melting points were determined according to the BP
procedure and are uncorrected (Electrothermal 9001, GB). If analyses
are indicated only by the symbols of the elements, analytical results are
within £0.3% of the theoretical values (Carlo-Erba 5500, Italy). NMR
spectra were determined with a Varian Unity Plus 400 (USA). Shifts for
'H NMR are reported in ppm downfield from TMS (0). Mass spectra
were obtained using a Finnigan SSQ-700 (USA) instrument with direct
inject. Reactions and purity of compounds were controlled by TLC with
usage Silicagel 60 F,s, aluminium sheets (Merck Co, Germany).

Example 1

2-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-8-nitro-6-(trifluoromethy!)-1,3-
benzothiazin-4-one, (compound 1)
Method A.

To a stirred 50 mL solution of 25% aqueous ammonia was added drop-
wise a solution of 5 g of 2-chloro-3-nitro-5-trifluoromethylbenzoyl
chloride (D.E Welch, R R.Baron, B.A.Burton, J. Med. Chem. 12; 2;
1969; 299-303) in acetonitrile (10 mL) at —20°C. 10 min later, 50 ml of
ethyl acetate was added. The organic phase was separated, washed twice
in water, dried over Na,SO,, treated by activated carbon, filtered and
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crystallization fromethanol. The yield of
2-chloro-3-nitro-5- (trifluoronethyl)benzam de was

WO207/18982195- 1970C (net hanol ). Anal . Cal cd. f OPCT/EP2006/004942

C8H4Cl F3N2@3: C, 35.78; H, 1.50; N, 10.43 Found: C,
36.01; H5 1.53; N, 10.39 0.5 ggaf
2,2-chloro-3-nitro-5-(trifluoronethyl)benzam de was
dissolved in a 25 nl of ethanol. The reaction m xture

was treated with of 0.5 f )
I wn@iea&ral%d aZ8spiVASPR.5] E&an%a@ﬁ@d%h ovas apugified by

aiystaligatiodi hirdmt eeﬂﬁnoGeSFrheu yiéld Cheng.2- %(IHrB =3-nitro-5-

C@ﬁpg&w&ﬁbsﬁ%@d? P22 @#&?&3&%’7%@@8@8

of cooled water and the resulting yellow precipitate

gt ARG I Q0L P 005 A DS R0
2- (Ami nocar bonyl )F(Blmitro 4- (t i@, I@Odydd,hy.5B8pNNk0.39

1, 4- di oxa- 8-azaspiro[ 4. 5] decane- 8-carbodi thioate is

i tall lid. Yield 0. 479 %
1989 2,886, 74ttloro cimetao- -4 haonemeNdplsmnkoni e e, dissolved

H1n31 23:mNof%tBinol, Tﬁér@dctﬁ%l eix thre fastleattld With7of 0.5 g of

2- (:‘grﬂ2 ﬂ%é%‘ﬁéﬂwl)mgg &?C&n@ -$1531PPdBhinist hyacj@hesgdium  salt
L ddhidate (78 Ge.RpTipT? Cchs i Cuiatid 120208, 499, 3191
O 8 e P RS B B
r 801 mleef toplal water andsthehmesudong ekl bowst pnegi;intzytel way filtered
PoEE! theatﬂsn cfdd %48 dc%t?n?élfja g%ﬁgﬁ?@on twice from

met han Pur | na pfduct vas o
r 8t qal | i za(HFingcasb @Bﬁﬁr@tﬂiﬁﬁo‘ﬂ (tlzﬂpbrqmethyl)phenyl 1,4-

dioxa-8 -azaspiro[4.5]decane-8-carbodithioate is light yellow crystalline
solid. Yield 0.47g %. mp 138-140°C.

Anal. Calcd. for C,;H|,N,O,S,: C, 4257, H, 3.57; N, 9.31;
S, 14.21

Found: C, 42.61; H, 3.67; N, 9.22;
S, 14.30

0.4 g of 2-(aminocarbonyl)-6-nitro-4-(trifluoromethyl)phenyl-1,4-dioxa-
8-azaspiro[4.5]decane-8-carbodithioate was dissolved in a 25 ml of
ethanol. The reaction mixture was treated with of 0.32 g of Na,HPO, x
12H,0 and refluxed for 6 h. It was then cooled and ligth yellow
precipitate was filtered off and washed by 30 ml methanol. Pure final
product was obtained after recrystallization twice from ethanol. 2-(1,4-
Dioxa-8-aza-
spiro[4.5]dec-8-yl)-8-nitro-6-trifluoromethyl)-1,3-benzothiazin-4-one is
light yellow crystalline solid. Yield 0.47g %. mp 211-212°C.

R, ((hexane-acetone; 2/1) - 0.35

MS m/z 417 (M").

'H NMR (DMSO-d¢) § 8.83 and 8.77 (two 1H, two s, 2CH), 3.80 (8H,
broad s, N(CH,CH,),C), 2.02 (4H, broad s, OCH,CH,O) ppm.
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Di oxa- 8-azaspi r o] _
4.5]dec-8-yl)-8-nitro-6-trifluoronethyl)-I,3-benzothia

waewsdswee is |ight yellow crystalline solid. PMEEP2006/004942

0.479g % np 2 11-2120C. ~((hexane-acetone; 2/1) - 0.35
MS mz 417 (M+) . 1H NVR (DVMS®d 6) d 8.83 and 8. 77
(two IH, two s, 2CH), 3.80 (8H, broad s, N(CH

2CH2) 2C), 2.02 (4H, broad s, OCH2CH20 ppm Anal

Cacd r .Cl6HL4EF S, C 46.04;, H N, 10
A £ Rednlir CoFhst PHOKT 3. 3%, MO 0dh, S3.38:7aN,  10.07;
l\/bt hod B. The procedure in detaid 7gg§ the same as

hem | tommun. > aF ol ?F:26§”§2’ s e 45 N, 10.09;

Kristian, J . Gonda, E. Dandaro,7.%6l1. Czech. Chem
Commun., 48, 1983, 3315-3328; D. Koscik, P. Kristian,
0] Forgac Col . Czech. Chem Commun., 48, 1983, 3427-
30dethod B. Thonprocedure in .detatleses Fae . saife3522ddstribed in

quml h2p(|Kﬁst1 gf%u Crec q)cgerrr]l Commun., 47, 1982, 3268-

tro uor omet

éza sSpirQ
hﬁ%;éa 051 ZI n- B- Kﬁtﬁtl@,o Zl%GDﬁéiacorrpoEnEamdarova
I@@lﬂl@@écmmﬁwt@&@m@ncal 4gata19833 thg3qgup998d D. Koscik,

d
S 280 Pt Ll Csat! Epams Coaunugs 48, 49830 3427-
WITIHO&UﬁimyH) —J.B- H@BZOPHI 8@5”352@@47 Yield of 2- (1,4-

fﬂgﬁ%’&”?%%)apﬁ Bl IRR DR e Puom -1, 3-benzo-
thrzem-4-one is 21% The compound 1s identical by spectroscopical
data to the compound synthesized by method A.

Example 2

2-(2-methyl-1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-8-nitro-6-(trifluoro-
methyl)-1,3-benzothiazin-4-one, (compound 2)

Following the procedure of Example 1. Light yellow crystalline solid.
Yield 54%. mp 192-3°C.

R, (hexane-acetone; 2/1) - 0.30.

MS m/z 431 (M").

'H NMR (DMSO-dg) 8 8.81 and 8.77 (two 1H, two s, 2CH), 4.24 (1H,
m, CH), 4.11 (1H, m, CH), 4.06 (4H, broad s, N(CH,),), 3,47 (1H, t,
CH), 3.27 (1H, s, CH), 1.80 (4H, broad d, C(CH,),), 1.23 (3H, d, CH,)
ppm. '

Anal. Calcd. for C,;H,(N;0O,S: C,47.33;H,3.74; N, 9.74; S, 7.43
Found: C,47.36; H, 3.80; N, 9.87: S, 7.51
Example 3

2-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-6,8-dinitro-1,3-benzothiazin-4-
one, (compound 4)
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Rf (hexane-acetone; 2/1) - 0.30. M5s mz 431 (M) . 1H
NVR (DMSQd 6) d 8.81 and 8.77 (two IH two s, 2CH),

wad2@4/1846kf m CH), 4.11 (IH m CH), 4.06 (4H, POT/BRPIHO&)04942
3

N(CH2)2), 3,47 (IH, t, CH), 3.27 (IH s, CH, 1.80
(4H, broad d, C(CH2)2), 1.23_(j3H d, CH3) ppm Anal.
Cal cd. for CLl7HLBN3GBS: C, 47.33; H, 3.74; N, 9.74; S,
7 43 Found: C, 47.36; H, 3.80; N, 9.87; S, 7.51

le 3
apsmg)ibe a:wp@slpire o4 Extameples 1 ywyiths ugage ok Rehydmxy-3,5-

b%ﬁﬂ%‘éé}ﬁd?c“amﬂ ﬁ&\&teﬁ)afopgmh 110k cry%talme solid.
fﬁwf%égézmpc g‘pf %ﬁggmﬂt eri al §’grLloght yel | ow

cwfs(hekamaeewrfe MipL@.28% np 271-30C (Et OH DVF).
th%ghe angy one; 2/1) - 0.25. MS mz 394 (M) . 1H
%@ gﬁd)9 15 and 9.12 (two IH, two s, 2CH),
1H6NMR5(]BMSG) d,) 8 eHCaRy2Tm) 2 @ WlH@demspﬁdZH) 3.86 (8H,

CHERSNEHICARCY, So7dup Gy LD 6 g *

N, 14.30; S, 7.98 Exanple 4 2-(2-methyl -

bésénm O't %agcﬁnﬁﬁ lghg%)g%d@yzis) 68 ﬁ;@ BBtN"tlh412§ S, 8.13

=
procedure of Exa Uéldi V\At%*r'lﬁ%é gf 32505 B diky36; 8, 7.98

di nitrobenzoic acid as starting material. Yellow

crystalline solid. Yield Example 4

2-(2-methyl-1,4-dioxa-8-azaspiro[4.5]decyl)-6,8-dinitro-1,3-
benzothiazin-4-one, (compound 4)

Following the procedure of Example 1 with usage of 2-hydroxy-3,5-
dinitrobenzoic acid as starting material. Yellow crystalline solid. Yield
57%. mp 139-142°C (EtOH/DMF).

R, (hexane-acetone; 2/1) - 0.50.

MS m/z 408 (M").

'H NMR (DMSO-d;) 8 9.08 and 9.11 (two 1H, two s, 2CH), 4.23 (1H,
m, CH), 4.10 (1H, m, CH), 4.06 (4H, broad s, N(CH,),), 3,43 (1H, t,
CH), 3.27 (1H, s, CH), 1.80 (4H, broad d, C(CH,),), 1.20 (3H, d, CH,)
ppm.

Anal. Calcd. for C,(H;,N,O-S: C, 47.06; H, 3.95; N, 13.72; S, 7.85
Found: C,46.87;H,3.91; N, 13.57; S, 7.83

Example 5
2-(2,3-dimethyl-1,4-dioxa-8-azaspiro[4.5]dec-8-yl1)-8-nitro-6-
(trifluoromethyl)-1,3-benzothiazin-4-one, (compound 5)

Following the procedure of Example 1 with usage of 2-hydroxy-3-nitro-
5-trifluoromethylbenzoic acid as starting material. Light yellow
crystalline solid. Yield 58%. mp 205-207°C (EtOH/DMF).

R, (hexane-acetone; 2/1) - 0.55.

MS m/z 44522 (M").
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57% np 139-1420C (Et O/ DMF). (hexane-acetone; 2/1) -
0.50. Ms mz 408 (M+) . 1H NMR (DMSO-d6) d 9.08 and

w@2m7434625%0 | H, two s, 2CH), 4.23 (IH, m CH),Pdr/LP2006/004942

(ITH m CH), 4.06 (4H, broad s, N(CH)2), 3,43 (IH, t,

CH), 3.27 (IH s, CH, 1.80 (4H,- broad d, C(CH2)2),

1.20 (3H, d, CH3) ppm Anal. Calcd. for Cl6HL6NAO/S:

C 47.06; H, 3.95; N, 13.72; S, 7 85 Found C, 46. 87
7. 83 Exanpl e

L N (BMSRe i) 5 8.5 and 87 (v i rtw(;_s . 3 586
(UrbéJiU@rqw@P]Sg)) 13 QﬁbSVSZPt(Q'}PZ'nT DAY, Q‘P”EQH‘“ Proad d,
h
G Rg . ST U8Ry ot S BLaROBI benzor o acrd s
starting material. Light yellow crystalline solid.

(S AR Bl 0, T \E S ST 49T, 9143 S, 7.20

NI\/R DMVSQd 6) d &Fosmdand 8. 77 (Cyatl.66; Hod. 52; RCY32; S, 7.46
3. 86 (4H, broad c, N(CH2)2), 3,45-3.53 (2H, m 2CH),

2.41 (4H, broad d, C(CH2)2). 1.13-1.17 (6H m 2CH3)
ppm Anal. Calcd. for ClSFt&EEHEQ@: C, 48.54; H,

43; .S, .7..20 Fou 48. 66, H 4.12; N,
923,%[ 435116%1@@/@9551@1@- lgy gdg dinitro-1,3-benzothiazin-4-one,

inelt Goxypi peridin-1-yl)-6,8-dinitro-1,3-benzoth
|a2|n 4-one, (conpound 6)
Following the procedure of Example 1 with usage as starting material 2-

hydroxy-3,5-dinitrobenzoic acid. Yellow crystalline solid. Yield 32%.
mp 179-181°C (i-PrOH).

R, (hexane-acetone; 2/1) - 0.30.

MS m/z 424 (M").

'H NMR (DMSO-dg) & 9.08 and 9.11 (two 1H, two s, 2CH), 3.60-3.67
(4H, m, N(CH,),) 2.11-2.08 (4H, m, C(CHZ)Z) 3.47 and 3.57 (two 2H, q,
20CH,), 1.16 (6H, t, 2CH,), ppm.

Anal. Calcd. for C;H,(N,O,S: C, 48.11; H, 4.75; N, 13.20; S, 7.56
Found: C,48.12; H,4.73; N, 13.41; S, 7.67

Example 7
2-(7,12-dioxa-3-azaspiro[5.6]dodec-3-yl)-6,8-dinitro-1,3-benzothiazin-
4-one, (compound 7)

Following the procedure of Example 1 with usage as starting material 2-
hydroxy-3,5-dinitrobenzoic acid. Yellow crystalline solid. Yield 51%.
mp 193-195°C (i-PrOH/DMF).

R, (hexane-acetone; 2/1) - 0.45.

MS m/z 422 (M").

'H NMR (DMSO-d¢) 8 8.97 and 9.16 (two 1H, two s, 2CH), 3.57-3.74
(8H, m, 4CH,), 1.93-2.35 (8H, m, 4CH,)ppm.
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Fol  owi ng the procedure of Exanple 1 wth usage as
starting material 2- hydroxy-3,5-dinitrobenzoic acid.

woredozaseees ystal line solid. Yield 32% np 179- 18ADEP2006/004942

-PrOH). ~(hexane-acetone; 2/1) - 0.30. M5 nmlz 424 (M)
. 1H NWMR (DMSO-d6) d 9.08 and 19 11 (two IH, two s,
2CH), 3.60-3.67 (4H, m N(CH2) 2.11-2.08 (4H, m
C(CH2)2), 3.47 and 3.57 (two 2H, g, 20CH2), 1.16 (6H,
t, 2CH2, ppm Anal. Calcd. for C17H20NAO/S: C, 48.11;
HABal7€:alsd. fg. CoH,gN,Q,86 GGotthd4; &, 4801 N, 13. 26 837 56

N, 13.41; S, 7.6Fdumyrle 7
2:7(% 12- di oxa- 3- g:zaspfro[ 5. 6] dO(%c4§ 2][ % 4 d| ’n tir 131 30; S,
énzot hi azi n- 4-one, (conpound 7) FoI | ow ng the

procedure of Exanple 1 with usage as starting nateri al
2- hydroxy-3,5-dinitrobenzoic acid. Yellow crystalline

8 S S R a0,
ST SR W

4Geaypititapiel- oﬁ'@l(@dm QinE8FHIBNAC7S: C, 48.34; H
4.30: N 13.26; S, 6 Found: C, 48.21: H 4.43: N,

1:Fo31bwﬁlg ﬁhéiprcE)mimé efExample 1 w1th usage as starting material 2-
: Enyg'ré g'@’fﬁletﬁy?%a§pdlhﬂ[r§bé111901% Hotl) - Yeltes hycrysta 1" solid.
Yield 51%. mp 207-210°C (i-PrOH/DMF).
R, (hexane-acetone; 2/1) - 0.30.
MS m/z 408 (M").
'H NMR (DMSO-dg) & 8.77 (1H, s, CH), 3.86 (8H, broad s,
N(CH,CH,),C), 2.97 (4H, broad ¢, OCH,CH,0), 2.79 (3H, s, CH,) ppm.
ppm.

Anal. Calcd. for C,;H,(N,O,S: C, 47.06; H, 3.95; N, 13.72;
S, 7.85

Found: C, 47.12; H, 4.01; N, 13.69;
S, 7.94

Example 9

2-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-8-nitro-4-0xo0-1,3-benzothiazine-
6-carbonitrile, (compound 9)

To a stirred solution of 5 g (19 mmol) 2-hydroxy-5-iodobenzoic acid in
50ml DMF was added by small portions dry 2.5 g (22 mmol) of CuCN
(I). The reaction mixture was refluxed during 5 h, 100 ml of water and
50 ml ethylacetate were added. After it conc. Hydrochloric acid was
added up to pH ~ 3 very carefully under good ventilation. The organic
phase was separated, washed twice in water, dried over Na,SO,, treated
by activated carbon, filtered and concentrated in vacum. The crude
product was purified by crystallization from water. The yield of 5-
cyano-2-hydroxybenzoic acid was 71%. Following the procedure of
Example 1. Yield 44%. mp 217-220°C (EtOH/DMF).
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benzot hi azi n- 4-one, (conpound 8) Follow ng the
procedure of Exanple 1 with usage as starting materi al

WQ@200n48i60X Yy - 4- met hyl - 3, 5-di ni t robenzoi ¢ aci d. PEI/EP#06/004942

crystalline solid. Yield 51% np 207-2100C

(/-PrOH DVF) . /"(hexane-acetoqg;_Z/l) - 0.30. MBmz

408 (M+) . 1H NWR (DVMBQM 6) d 8.77 (IH s, CH, 3.86

(8H5 broad s, N(CH2CH2)2C), 2.97 (4H, broad c,

OCH2CH20) 52.79 (3H5 s, CH3) ppm ppm Anal. Cal cd. for

c&memmcetcamﬂ/bb 0:$03.95; N, 13.72; S5 7.85
47(1\][2) H 4.01; N5 13.69; S, 7.94 Exanple 9

3 ﬁewi\éﬁhi’éi\ﬂé@aéés BBt anH 8 &7 (Mehbblsio oy, 6T, 341 (SH,
Sbroaed, NOHIOH,HC)5 198 YGHBH0R s, OCH,CH,0) ppm by

2- hydroxy -i odobenzoic acid'in DVF “was’ ad

smal|l portions dry 2.5 g (22 mml) of CuCN (1). The

r i @alc&ﬂﬁarr@l6Irh§N£©§$uxed d@,i ngl 330, HO03M7;0fN, 14.97;
water and 50 ml ethyl acetate vve§e ed. After it

cone. Hydrochloric acid was add H~ 3 very
carefully under goessdventil ati ofs, 5‘|1h&0;)}£é3n849 th§689 S, 8.62

was separated, washed twice in water, dried over
Na2SO4, treat ed by activated carbon, filtered and

by cryst al i zati on from nabGBDRE0Y el d of S
2-(2-methyl-1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-8-nitro-4-oxo0-1,3-
benzothiazine-6-carbonitrile, (compound 10)

Following the procedure of Example 9. Yellow crystalline solid. Yield
34%. mp 251-253°C (EtOH/DMF).

R, (hexane-acetone; 2/1) - 0.40.

MS m/z 388 (M").

'H NMR (DMSO-d,) 8 8.73 and 8.61 (two 1H, two s, 2CH), 4.23 (1H,
m, CH), 4.11 (1H, m, CH), 4.07 (4H, broad s, N(CH,),), 3,51 (1H, t,
CH), 3.27 (1H, s, CH), 1.81 (4H, broad d, C(CH,),), 1.22 (3H, d, CH,)
ppm ppm.

Anal. Calcd. for C;;H,;N,O,S: C, 52.57; H, 4.15; N, 14.43;
S, 8.26

Found: C, 52.42; H, 4.08; N, 14.50;
S, 8.27

Example 11

2-(1,5-dioxa-9-azaspiro[5.5Jundec-9-y1)-8-nitro-4-oxo-1,3-
benzothiazine-6-carbonitrile, (compound 11)

Following the procedure of Example 9. Yellow crystalline solid. Yield
40%. mp 230-232°C (EtOH/DMF).
R, (hexane-acetone; 2/1) - 0.15.
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cyano- 2- hydr oxybenzoic acid was 71% Follow ng the
procedure of Exanple 1. Yield 44% np 217-2200C

W@ EioDHB4R4) . ~( hexane- acetone; 2/1) - 0.50. M5 PEWEB246/004942

(M) . 1H NWR (DVMSO-d 6) d 8.74 and 8.67 (two IH, two
s, 2CH), 3.41 (8H, broad s, N(g 2CH2) 2C), 2.93 (4H,
broad s, OCH2CH20O) ppm Anal I c for CL6HLANAGGS:
C, 51.33; H5 3.77; N, 14.97; S5 8. 57 Found: C5 51. 30;
H 3.84; N 14 89S, 8.62 Exanple 10

2 NIS-méz BPB-(M2). di oxa- 8- azaspi r o[ 4. 5] dec- 8-yl )-8-nitro

MSOEAL) sag'mfaﬁd?%qwq utg %{ ) Q‘E‘PH}“% 29-3.65
KWF%@D o 35 T chbhstss S e 83559341, . 2CFL) pprm.
(EtOH/ DVF). [ ~(hexane-acetone; 2/1) - 0.40. M5 niz 388

Oty SRR AR SE, 2, 00 B 8% (40 LS D8 1o
5 broad S5 N(CH 2)2), 3,51 (|H25,8;z@}0533.2g (I H ? s,
oo L1 (G by, SODE Sabal 0y GO 14 o

4.15; N, 14.43; S 8.26 Found: §,8P342: H, 4.08; N,
14.50; S, 8.27 Exanple 11

Example 12

Determination of the ir vitro inhibitory activity of the compounds of the
invention against mycobacteria.

The antibacterial activities of the compounds against Mycobacterium
smegmatis SG 987, M. aureum SB66, M. vaccae IMET 1010670 and M.
fortuitum B were tested by determination of minimal inhibitory
concentrations (MIC) by the micro broth dilution method in Mueller-
Hinton broth (Difco) according to the NCCLS guidelines [National
Committee for Clinical Laboratory Standards: Methods for dilution
antimicrobial susceptibility tests for bacteria that grow aerobically; 5%
Ed.; Villanova, Ed.; Approved standard Document M7-A5. NCCLS,
(2000)]

Activity against M. tuberculosis H37Rv was tested by the following
method for determination of minimal inhibitory concentrations (MIC)
and minimal bactericidal concentrations (MBC):

Strains were inoculated onto solid Lowenstein-Jensen medium. After 21
days, the cultures grown were used to prepare an inoculum suspension
corresponding to 5 x 10® microbial cells/ml). With 0,2 ml of that
suspension tubes with 2° ml liquid Shkolnikova medium, containing
corresponding concentrations of compounds under study — from 100,0
to 0,195 mg/ml, were inoculated. After 14 days of incubation at 37 °C
the tubes with liquid medium were centrifuged for 15min. at 3000 RPM.
After discarding the supernatant, the sediment was resuspended in 0,8
ml of sterile 0,9% NaCl. 0,1 ml of the suspension was used to prepare
smears subsequently stained by the Ziehl-Neelsen method. The
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2-(l,5-di oxa-9-azaspiro[ 5. 5] undec-9-yl)-8-nitro-4-oxo-
|, 3- benzot hi azi ne-6-carbonitrile, (conmpound 11)

wao-edozonery) t he procedure of Exanple 9. Yel | ow PCT/EP2006/004942

crystalline solid. Yield 40% np 230-232 0C
(EtOH/ DVF). “(hexane-acetone- 1 1) - 0.15. M5 nfz 388
(I\/H-) . 1IH NW\R (DvsQd 6) d 8.74 and 8.61 (two IH two

s, 3 29-3.65 (6H, m 3CH2), 2.38 (4H broad s,
93 (4H, Cal cd.
CI?P%ZFG Jéne%t(z“eaﬁ mrcrcug'tzfsl ﬁm %Anﬁyohgnes g0 tﬁree tubes

Fouind: solid Eﬁ‘u 2freb| LéwendteifbJehde® Ihedium- th3dEverithe minimal

1§)a5ﬁt er. gl'h‘gatl on t{‘ﬂ’g k%@& g i nhi bi és?r ergcrtelad a}(ter 21-28

maaysaof emlav_aﬂibﬁ anBi7bact eﬁa_)mﬂroha:twemet tuesoultheed with test-
o ST A Bl bl B FE BB "ana M rortui tum B
‘é‘%ﬁnh?ﬁt BactR¥ic leg%%thﬂ?oﬁfo%ﬂlr%@LMﬁz Qiféso tYnsidered as

centrati ons
b6 gaug @Ob@@ntr@ﬁmnmm@&ﬁtﬁboum DiRg dhe gas@wm .quny@obactena
t Iaﬁl HeCsSlig qneaimﬁeqﬂd\aaa@ﬁ@stm&b@@m@) Wakiteghcterized

or,at o St and
a5 TR BSOS GG BRIy BRI gL IpyCoRRCISHG, i ithe  aear and a
gstmngerd&re@d vin $hé Edmbeyi bifavolomiesdgrovepoavedlid media

S -A5. NCCLS, (2000)] Activity
aggﬁ%rg&%ﬁnggd&éﬁﬁlél s H37Rv was tested by the
fol |l owi ng

The results are presented in Tables 1 and 2.



met hod for determ nation of mnimal inhibitory

concentrations (M C and m niml bactericidal
wa@oncaseeat i ons (MBC): Strains were inocul at edPOIEPR2006/004942

solid Lowenstein- Jensen nedium After 2 1 days, the

cultures grown were used to prngpare an i nocul um

suspensi on corresponding to 5 x 108 m crobi al

cells/m). Wth 0,2 m of that suspension tubes with 2

ML id Shkol ni kov di_u containin rrespangi .
coeblerr o ailkoEE a'gﬁways,g%ﬁ%?w%%ﬁﬁg@f" fﬁf ﬁﬁ@a%ﬁmmd
to 0. 195 MyPHInHRe ARG coReetaipREMIG Jugigl of
incubatiop_at 37 OC the tubes with |igujid nediumwere

cent ri f uggcorapeundmi n. Mt 3000 M¥¥REcats t or Mafogtidtuan ng
t he superpatant, thenpgdiatdsn was resuspended in 0, B

m of stefile10, 9% N2 ng/thl1| NB 1Qhglnfle FUSIZENEE/AN WAS

used to EpanRe SITEGT epoentd tarmed 1
Zi ehl - mg;gn_zmgt hnf}’g@gy@wéﬁr%}?é/@m §;02\§A;6§7m'1':

i nocul at efl i n30, 2 i Oddelmbs| PR usiele| t 01988 naimh
solid drug fre,ge Lovvemgt,@/m}\]er@m ﬁ@gﬂgm b @0del/hIm ne
S>U

L ST ST ) o

Control s {werebt ubeb chf gimbd| w0 medst sf r 40851/
treated w th the s} uisedg/agents003Mgiire| 6,603 qrgdral dpl

concentr afiongof—dfru FOET t

drug conc ntrgti on PQ’M{ ,IV@%.SE:J@IM (?’ %fl}v%\wh of
mycobactefia dn t he GOsmirefi 4k mefal bhct 85 ne4elat i
effect (MO Was chakaapail zpd3 g nighel pf esenseg/ail only
i ndi vi dua cobac & I the ng—=a '
decr ease nn}/lg A .?fégsa%é/ﬂlcle ogég‘gl@&?gm o%gég}'ﬁi[ﬂg
medi a conpared to the controls. The results are )
plaBlert ed i ntiayrebial agthvdtyof rapipeunds ofhe farmalabagainst
activity of Moopeuerdsn sisbepfulosieHB dRvahd clinidaltisvlaten 6341 and
by m ni mal 6874 bs d@eryminehoentiniatal otsbiMrCcpnaphtrhfions (MIC) and

minimal bactericidal concentrations (MBC)

C

Strain Compound MBC MIC MBC MIC

(gml) | (ug/ml) | (ug/ml) | (ug/mL)

mean mean
H37Rv 0,58 0,39 0,71 0,45
6341 10 _ 0,78 0,58
6374 0,78 0,39
H37Rv 0,29 0,195 0,75 0,52
6341 9 1,17 0,78
6374 0,78 0,58
H37Rv ' 0,58 0,39 0,45 0,29
6341 2 0,39 0,29
6374 0,39 0,195
H37Rv 5 0,58 0,39 0,45 0,39
6341 0,39 . <0,39
6374 0,39 <0,39
H37Rv 0,58 0,39 1,75 1,17
6341 1 2,34 1,56
6374 2,34 1,56
H37Rv 1,15 0,97 1,15 0,97
6341 Isoniazid (INH) >100 >100 Not active, >100
6374 >100 >100 Not-active, > 100
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Table 2: Antimcrobial activity of conmpounds of the
formula | agai nst Mycobacterium tubercul osis H37Rv and

w@bdionitz@mks i sol ates 6341 and 6374 as det er m nedP@EP2006/004942

m ni mal inhibitory concentrations (MC) and m ni nmal
bactericidal concentrations (§BC) Exanple 13

Determ nation of the in vivo inhibitory activity of

t he conpounds of the invention agai nst Mycobacterium
tuberculosis in the murine TB npdel To determ ne the

chenot her apeutic ef fi cacy ExamplailBAILB/ c |ine nice

W th experinental henmatogenously di ssem nated

t eterminatian oftthennogveanbilbonri aetivity of theecdZapbuals of the

O ; : , i cal
BV PPN AU T moe
: . ! ¢ I _
010 Gt B LA SN2 ) e e
o Witlh exDeriTngaiah Rematparnousk: dissemisategrrbasgulosis. The mice
| RlgraV obeaihedn fesid ofthe( | OERtrhRI Any@al) NifrstRe of the Russian

PSR NGNS R o RSy SereAgtid mice ater

quare}jntﬁm_ i ,%ta@nﬁﬁt@d}@twaighﬂ de0-25tx) zm@lglﬂigiﬁle only. The mice
s r eat4rent I egi_men .use a . )

T§RTEifee0d: Mk | 8 FBeK TR TR St 1S Mkicobagterium

| tnbmrawless abd TR rleg uinteavenomseviijestionn(ietdi gt ivein) of the

T y e f [ S~@r :
TN R B 501 .0 PRI LB B
mg in 0,5 ml saline. All the experimental animals were divided into
groups depending on the treatment regimen used (Table 3). Tested drug
doses were selected based on the data from literature and on results of

previous investigations.

Table 3:
No Dose Number of animals
group Compound (mg/kg) per group
3 2 12 10
4 2 25 10
5 Isoniazid (INH) 25 10
6 without treatment 10

Treatment was started the next day after infection. The drugs were
introduced orally as suspension in carboxymethylcellulose/water with a
small quantity PEG-400.

Chemotherapy was administered daily 6 times per week (except
Sunday).

The animals were killed with ether narcosis. To determine the efficacy
of each treatment regimen we registered macroscopical changes in
parenchymal organs of the mice, growth of mycobacteria from
pathologic material on solid media, as well as a bacterioscopical index
of organ injury. We carried out a qualitative and quantitative analysis of
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6 wthout treatnment 10 Treatnent was started the next
day after infection. The drugs were introduced orally
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smal | quantity PEG 400. Chenotherapy was adm ni st ered
daily 6 tines per week (exceptjgSunday). The aninmals
were killed with ether narcosis. To determ ne the
ef fi cacy of each treatnment regi men we registered

macr oscopi cal changes in parenchymal organs of the
mn@%qrogp@mqal &Elaﬁﬁ@&badb@rlﬂ‘éelf, rs@i‘if%t bgmgs aadegaleulated an

ofinfYiidderqugingis f¥BHscafe dedlayt eri oscopi cal index of
organ”injury. carried out a qualitative and

ﬁ_lMa&ﬂds@b Veal %W@'lwi@tli@n Qfﬂthgfﬁﬁlm@?'ccfﬂ %a‘dlﬁﬁ_ﬁﬁﬁnbﬁt fé},gmen was

iver, spl.een a ungs ;and _ca ed an jnjury index

( 68BressRRiBRe 2t caRiRneR. cARuTtedufingR i, | on

of the efficacy of each treatnent regi nen was

expressed in the efficacy index, calculated using a

formula. Injury index of the studied group Efficacy

i ndex = 100% - x 100 | nj ur jurAdedexefthie control group

M cr obi ol ogi cal exani nati on stus¢digtedp cul t ure for

det er mEf¢dcynndek <CRW%R par-enchyral---efganslO0For this

pur pose, we honogeni sat ed Tijeryindéx of theg and

separately the spleen wth e¥nguldrwip ¢ aci d,

centrifuged, washed by water and saline. The yield

(about 0,5 nL) was diluted by 1,0 nL of saline and

honogeni sated. This suspension (0,5 nL) of test
Microbiological examination included culture for determination of CFU

in parenchymal organs. For this purpose, we homogenisated the right
lung and separately the spleen with 6% sulfuric acid, centrifuged,
washed by water and saline. The yield (about 0,5 mL) was diluted by 1,0
mL of saline and homogenisated. This suspension (0,5 mL) of test
organs was diluted 100 and 1000 times by saline and was distributed on
solid Finn-2 medium. The cultures were incubated at 37°C for 1 months
and read weekly starting from day 10. After 28 days CFU’s were
counted.

Data of macroscopical and microbiological examinations of
parenchymal organs of mice which died during the experiment were also
considered in the overall assessment of the experimental results which
are represented in tables 4-6.

Table 4: Indexes of organ injury in mice and treatment efficacy

Group Drug Dose _Injury index Efficacy index (%)
(mg/kg)

3 Compound 2 12 2,1 447

4 Compound 2 25 1,0 78

5 INH, Isoniazid 25 1,2 70,5

6 Control -- 3,8 --
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of anjmals Al control animals ddibionnti| day 33Cldalufisn

1. A conpound of tlhe formila | (I¢CFUWherein Rl and R¥XU
adre, |bdependently ach firom ot her ggNO2, CN| CONR7R8g0
@OOR9} 2 CHO, hal oggms NR7R$, SOZNR(KRY, SR9, (CF3,  _33

BON0- | 1] niagigf Uy OTTet Myt R3 ang Ré—are 40

ndep try eactt Fromother—H_a saturated—or

unsat urﬁgﬁﬂé@, linear or branched & > 120
1

tic radical
1-7 chai-nrenb i I? ligsowth)
atons, benzyl, SR9, OR9; R5 and R6 are, independently
Tables P uryigah oftawenalsa sat urat ed or unsat ur at ed,
hal ogenat ed or unhal ogenated, |inear or branched

havi n
TICAVT L}

at g a cragi cal z may g~ i= 8- chairmm enbers; coatkyl

h‘?gi %;fni- 6 (Sé?{fg%rf 0 %@érﬁk ord ;%% gnd R%?%%gt her

repfesent {a M.Q'ME&EE’QPH- £CR9 ont
1 10 10 10 10
2 10 10 10 10
3 10 10 10 10
4 10 10 10 10
5 10 10 10 10
6 10 10 10 10
7 10 10 10 10
8 10 10 10 10
9 10 10 10 10
10 10 10 10 10
11 10 10 10 10
12 . 10 10 10 10
13 10 10 10 9
14 10 10 10 9
15 10 10 10 9
16 10 10 10 9
17 10 10 10 9
18 10 10 10 9
19 10 10 10 9
20 10 10 10 8
21 10 10 10 8
22 10 10 10 8
23 10 10 10 8
24 10 10 10 8
25 10 10 10 5
26 10 10 10 4
27 100% 100% 100% 40%

All control animals died until day 33
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2)m, or R5 and R6 together represent bival ent
radi cal s: wherein mis 1-4, or represent bival ent

WO 207234685 a sat urated or unsaturated nobno or PCT/EP2006/004942

pol yheterocycles with heteroatonms N, S, O and
substituted by (RLO)x, whereipgx is 1-4; R7, R8 and R9
are, independently each fromother H or a saturated or
unsat ur at ed, hal ogenated or unhal ogenated, |inear or
brgnched allphatlc radi cal having 1-7 chain nenbers,
n£§322§d| or trifluoronethyl, halogen, phenyl, or R3
and R4 together represent a bivalent radical - (CH2)n-
Mfr nnlsﬁﬁ¥ isWarastaHﬂor_
Aregungfiy 8 unhal ogenat ed, |inear or
branched al i phatic radical having 1-7 chain nenbers,
NO2, NR7R8, CN, CONR7R8, COOR9, CHO halogen
SO2NR7R8, SR9, OR9, OCF3, nono-, di or
trifluoronethyl, benzyl or phenyl. 2. Oéélts of
conpound of fornmula (I A
2-(2, 3- R5R6- 1, 4- di oxa- 8
-6- (trifluoro-nmgg

/SRSS/I)-S-nitro
¥n-4-one of the
represents NOZ,
R2 is CF3, R3 and R4 & R5 and R6 have the
meani ngs gi ven i 4
2-(2, 3-R5R6- |, 4-di oxa- §- azapi ro[4.5]dec-8-yl)-8-nitro
- 4- 0x0-1, 3- benzot hi aziRfe-6Ccarbonitrile of the
formula (1) according to claiml, Rl represents NO2,

R2 is ON, R3 and R4 are H, and R5 and R6 h@lje the

313%1%16 v 15 giré' Mnde EB'C@%E\JR% glécfrgm kF O,, CN,
Bio CQ@Rberéﬁ& imcpg@n, RY,) SR OCF3,
aﬁfcﬁi@, A9 or arifhRirometRyl;and R2

R? and R* are, independently each from other, H, a saturated or

unsaturated, linear or branched aliphatic radical having 1-7 chain
members, cycloalkyl having 3-6 carbon atoms, benzyl, SR®, OR’;

32 az;aspl rof|4. 5]

R’ and R are, independently each from other, a saturated or unsaturated,
halogenated or unhalogenated, linear or branched aliphatic radical
having 1-8 chain members, cycloalkyl having 3-6 carbon atoms, phenyl,
or R’ and R® together represent a bivalent radical -(CR%,)_ -, or R’ and R®
together represent bivalent radicals:

o] R10_ or _/\Q
— _\/

wherein m is 1-4, or represent bivalent radicals a saturated or
unsaturated mono or polyheterocycles with heteroatoms N, S, O and
substituted by (R'%)x, wherein x is 1-4;

R’, R® and R’ are, independently each from other H or a saturated or
unsaturated, halogenated or unhalogenated, linear or branched aliphatic
-radical having 1-7 chain members, mono-, di or trifluoromethyl,
halogen, phenyl, or R® and R* together represent a bivalent radical -
(CH,),- wherein n is 2-7;



10

15

20

25

30

35

represents NO2, R3 and R4 are H, and R5 and R6 have
the nmeanings given in claiml. 6. A

WQ@2{02/136B6R6- | , 4- di oxa- 8- azas PCT/EP2006/004942

riro[ 4.5]dec-8-yl)-8-nitro-4-oxo-1, 3- _
benzot hi azi ne- 6-car bam de of _.phe_.formula (1) according
to claim, Rl represents NO2, R2 is CONH2, R3 and R4
are H, and R5 and R6 have the neanings given in claim
5-di nitro-2-R 3R4-dithi gcarbanoyl - pyri di ne
f t rRe”’fls.a Hr@lr@ S(at)lr%t@dd?rrdmﬁgﬁtu@t@d,ahmogem@ecgph ughakpgenated,

the Nikiad W WanthedfQipRdte fddlbal Révi Wchﬁlﬂ ﬁqénﬁé‘lds NO,,

5o RO N e RS aiqgeax, SEENRS, R,

conp@llhﬁl ©CR3hmdrmmalh @r(th)ﬂmgmesthyq Benzl fyrrphlenyl

sel ected from the group consisting of

2- (1, 4-di oxa-8-azaspiro[ 4.5]dec-8-yl)-6,8-dinitro-1,
bénz Sahisac mmpomd of formula (I).

2 (2 nmet hyl -1, 4- di oxa- 8-azaspi ro[ 4. 5] dec-8-yl)-6,8-din

zi n- 4- one,
23 4A2 22@?%2%3;# eficantrazgepire]8. S1dee %-5))-Snigiengot
| a2| (triflumre-metiey Byl ,3obqiezothidrin-4-one  of the formula )
1 4- z‘;bd@fé{rﬁg 3 a%@inh 4, R Steppeséntsl N, R? @ OFL 'R and R* are H,
2. (ARt Ry Havs e ancanings givsndp e 1 ) g it ro
(trlfluoronethyl)- 1, 3- benzot hi azi n- 4- one,
24( 2AR-(2 3 RARC- 1, dodidixax8-azaspioph 53deSRegt)-8-nitro-4-0xo-1,3-
- Ni theénzothldzihe1reerBitiwile of tBe bRAAANA! g}'a?:cérdiﬁ% to claiml,

1 i R R BR8Ny R HEER, e R afld RS R Have the

meanlngs grven in claim

5. A 2-(2,3-R°R®-1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-6,8-dinitro-4-oxo-
1,3-benzothia-zine of the formula (I) according to claiml, R' and R?
represents NO,, R* and R* are H, and R® and R® have the meanings
given in claim 1.

6. A 2-(2,3-R°R%-1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-8-nitro-4-oxo-1,3-
benzothiazine-6-carbamide of the formula (I) according to claiml, R!
represents NO,, R? is CONH,, R? and R* are H, and R’ and R® have
the meanings given in claim 1.

7. A 3,5-dinitro-2-R’R*-dithiocarbamoyl-pyridine of the formula (1)
according to claim 1 wherein X is the residue of the formula (II), R?
is NO,, n is 1 and R® and R* have the meanings given in claim 1,
except 3,5-dinitro-2-dimethyl-dithiocarbamoyl-pyridine.

8. A compound of the formula (I) according to claim 1 selected from
the group consisting of
2-(1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-6,8-dinitro-1,3-benzothiazin-
4-one,
2-(2-methyl-1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-6,8-dinitro-1,3-
benzo-thiazin-4-one,
2-(4,4- dlethoxyplpendm-1-yl)-6,8-d1n1tro-1,3-benzoth1azm-4-one,
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2-(l,5-di oxa-9-azaspiro[ 5. 5] undec-9-yl)-8-nitro-4-oxo-
|, 3-benzot hi azi ne- 6-carbonitrile, 2-(2-nethyl-

wd 20h7ds4exR- 8- azaspi ro[ 4. 5] dec- 8-yl ) - 8- ni t r 0- 4- BRDEPAD)E004942

benzot hi azi ne-6-carbonitrile, 8-am no-2-(2-nethyl-

1, 4- di oxa- 8- azaspi ro[ 4. 5] dec. 8yl ) - 4- oxo- 1, 3-

benzot hi azi ne-6-carbonitrile and 8-am no-2-(2-net hyl -
1, 4-di oxa- 8-azaspiro [4.5]dec- 8-yl)-6-

(trif])uor h ben azin-4- 9. A
conpduFet ﬁ%&n&mtﬁxﬁ + éeéap%aﬁgsmm@g idgcr8-y1)-6,8-

sel eclirdré+lgdrbdnzoghiazin-deonest i ng of R5 and R6 are

al kyly.- Z-Qnetﬁ hlaﬂfﬂ’i@)%'dm%hsgﬁ ng&é@% gn@fﬂlﬁbné- (frifluoro-

28% Bl 1 E;P%Pfﬁf‘lagl Gin RL and

$’ I n
e el andigCattl r Gonet el 5@%@3&3&&%»

9, CHidoromhethgh)-1 NRPEAZOSIRANRZRGONGRI, OCF3, nono-

or t 0 t ), d e

from gf 410 Mzagﬁ ?5’ THEnateo Ve RAROep; Qeg‘?‘%g?methyb

branclh 65\710 Bfcal hawgrg)sl 7 chain nenbers,

cycl dalkegrd wﬂ@zaslalr@émdunde yDb&mu{tio-43Re- 1¢Rbenzo-

R5 amhliaRtnexbecarbodépeliedent |y each from ot her, a

sat ur sat L [v])-8- -

unha2{21%:/‘:gn@ﬂhé{lP r]] @ déig%tag? Q%?ﬁggﬁl §a¥1|)08 rnéglocé’éloxo 1.3

haV| %1 n%b url ’ycl oal kyl haV| ng 3-6 carbon

at om8-ammﬂyz (Zﬁnetkaflah,é - xao§eazaspiroghiddent8-yl)-4-oxo-1,3-

bi valbeatotladizer)-6-ddeB8nitrile and
8-amino-2-(2-methyl-1,4-dioxa-8-azaspiro[4.5]dec-8-yl)-6-
(trifluoromethyl)-1,3-benzo-thiazin-4-one.

9. A compound of the formula I according to claim 1 selected from the
group consisting of R®> and R are alkyl;

10. A pharmaceutical composition comprising a compound of the
formula I according to claim 1.

11.A compound of the formula (I)

)

wherein R' and R’are, independently each from other, NO,, CN,
CONR'R®, COOR®, CHO, halogen, NRR®, SO,NR'R?, SR’, OCF,,
mono-, di or trifluoromethyl;
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2)m, or R5and R6 together represent a bival ent
radi cal: wherein mis 1-4, or represent bival ent

WO 207a34635 a sat urated or unsaturated nobno or PCT/EP2006/004942

pol yheterocycles with heteroatonms N, S, O and

substituted by (RLO)x, whereip3x_ is 1-4; R7, R8 and R9

are, independently each fromother H or a saturated or
unsat ur at ed, hal ogenated or unhal ogenated, |inear or
branchpd aI i phatic radical having 1-7 chain nmenbers,

nono-R” andoR"tarie |independaptly eadhodeom otkery| H, @ segurated or

and %sﬁﬂﬁ%{é@rhﬁ@ StCBt h@dvﬁl HEtlEafH &4l he¥ti -7 chain
o oF; Drathed lipharit ddica

wh
unggt%l?? as %’zﬂ @@]&Ygtl@d’ﬂég %ﬁwb@a@&@@@, benagh SRS, ORS;

I t di cal havi n cha menber s
Noo Hrang T Are xR el Fromogtatr, 5 saturated or

SOZ][\llﬁiﬂ's’Bturs’EQi BR%g @Q&&d ranmhad? génated, 11near or branched
tri t phen or, use in

for eUHARE, Biice B §hig, 15 ﬁtﬁn@nel?%rét sRiSRY! Having 3-6
t ubercathasiaoms, ephémyl, cor [Répand R ndgetheorrepresent a bivalent
MMl dical -(CR®,),-, or R® and R® together represent a bivalent radical:

R0 or 0
[— _\/

wherein m is 1-4, or represent bivalent radicals a saturated or
unsaturated mono or polyheterocycles with heteroatoms N, S, O and
substituted by (R'%)x, wherein x is 1-4;

R, R® and R’ are, independently each from other H or a saturated or
unsaturated, halogenated or unhalogenated, linear or branched
aliphatic radical having 1-7 chain members, mono-, di or
trifluoromethyl, halogen, phenyl, or R® and R* together represent a
bivalent radical -(CH,),- wherein n is 2-7;

R is H or a saturated or unsaturated, halogenated or unhalogenated,
linear or branched aliphatic radical having 1-7 chain members, NO,,
NR'R®, CN, CONR'R®, COOR®, CHO, halogen, SO,NR’R®, SR’,
OR’, OCF,, mono-, di or trifluoromethyl, benzyl or phenyl

for use in a method for the therapeutic or prophylactic treatment of
tuberculosis infection or leprosy infection in mammals.



