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* 30-and to the pQgrnaceutically accept able

sal ts thereof, wherein the substituents [ERR] "and [ ERR] represent hydrogen,
ydr oxy or al kox

\ y of from1l to 4 carbgn a omsNHherei nafter referred to as
oweNal koxy; wherein R2 is ANR-R' | '
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il kyl ene chain of from2 to 5 ,carbo yJbnal |y substituted with
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se equivalent to their respective free base forns for purposes of
invention. The conpounds:of the invention can exist in unsolvated

as solvated forns, including hydrat ed forms. In general, the solv

B W th pharmaceutical |y ‘acceptabl g .such as water, ethanol

the like are equivalent to the unsolvate ornms for purposes of th
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; wherein [err] and [err] have e “dbovwe neaning. 65. '3 . 0 114 00%
|nvent|6n in still another aspect rel ates

5 and the pharmaceutically acceptable salts thereof; wherein A has the above meamng andA’isa stranght or
branched alkylene chain of 2 to 5 carbon atoms.

The invention in another aspect relates to benzoth|opyrano[4 3,2-cdlindazole compounds having the
structural formula 3: .

\/ e o L N—NeR
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~ and the pharmaceutlcally acceptable salts thereof; wherein R, has the above meamng

The invention in another aspect relates to benzothlopyrano[4 3,2-cdlindazole compounds having the
50 structural formula 4a .

55

4a

60 - . _ - : .
and the pharmaceutically acceptable salts thereof; wherein R, and R; have the above meaning.
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88 25-.and the pharnmaceutically acceptable salts thereof; wherein R and .
jhve the above neaning. The invention in another enmbodi nent relates to
s@=nzof hi opyrano[ 4, 3, 2-cdl i ndazol e conpounds 30 having the structural
fgornul a 11a: 1la [err] 40 and the pharmaceutically acceptable salts
ihereof; wherein A, A, R, and [err] @arb4t@@2above neani ng. The inve
i anot her enbog - ' 5 indazol e =
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&1 r] 50 [err] and the pharmaceutically acceptable salts thereof; wherein
24> has the above neaning, and [err] and maqquaﬁe hydr ogen, hydroxy or
Efower al kbxy, at |east one of [err] and b€i ng hydroxy or | ower
Bl koxy. 55 The invention in an nt relates to
B dlcnzot hi opyrano[ 4, 3, 2-cd] i ndazol € g ing the structural formula
pq/7. [err] 60 17 65 0 114 002 and the pharfraceutically acceptable salts
#@her eof ; herein R2 has the above neaning, and [err] ‘and [err] are 5a
iy dfogen, hydroxy or |ower al koxy, at |east/ohNe of [err] and [err] .being
i xy or |ower al koxy. The invention in Bnot “enbodi nent relates to
gcnzot hi opyrano[ 4, 3, 2-cd] i ndazol e conpounds ha ﬁng the structural formula
(8. [err]610 [err] and the pharmaceutically acCeptable salts thereof;

R L A A R L
s _

[l koxy. The invéntion I n another enbodinent relates to _

Menzot hi opyr ano[ 4, 3, 2-cdl i ndazol e conmpound NHRgg the structural formula
E®0: [err] 20 25 - [err] andathe pceutically acceptable salts
i@her eof ; wherein R2 has the above ng J is nitro amno or [err].
[llne i nvention in another enbodi nent Yefates gL o
enzot hi opyr ano[ 4, 3, 2- cd] i ndazol e conpounds having the structural fornula
4 [err] [err] : _ . - NR'R, B

6 .

~ and the pharmaceutically acceptable salts thereof; whersin R’ and R, have the above meaning.
The invention in another embodiment relates to benzothiopyranol4,3,2-cdlindazole compounds
30 having the structural formula 11a: ' . '

N~ N—A~NH—A’~OH

35

. 1a
L | _' NR’RZ' i | |

and the pharmaceutically acceptable salts thereof; wherein A, A’, R’, and R, have the above meaning.

_ The invention in another embodiment relates to benzothiopyrano{4,3,2-cdlindazole compounds
" having the structural formula 16: ' : :

45

18

50
| i NG,

- and the pharrhaceuticaﬂy acceptable salts thereof; wherein R, has the above meaning, and R, and 'R,., are
hydrogen, hydroxy or lower alkoxy, at least one of R, and R4 being hydroxy or lower alkoxy.

‘56 _.The invention in another embodiment relates to :benzothiopyrano(4,3,2-cdlindazole compounds
having the structural formuia 17: ' : S . - '

60 -
: 17
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t he pharmaceutically acceptable salts thereof; wherein R2 ;
aning and [err] is lower alkoxy. 45 The i nvention infafid

ructural fornula 25: [err] and tdﬂé|1i4l1mceutically accept aly e'
; wherein [err] hast heabove rreanln “and R9 |s Iower al kox XY ?5 5
and R, and 1o are
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ng the structural formula 27: 2 2 ‘ and t he pharnmaceutically
ept abl e salts thereof; wherein [ C@' +"have t he.above meaning. 18
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2- i 2-[ 5- %‘12 [ (2- hydroxyethyl)amnol am-No!FZZH[l] .
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: - 19
edi anm ne; and the 45
invention rel at es to further

berfzot hi opyr anol 4, 3, 2- cd] i ndazol - 5-
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| ' having the structural formula 25; . :
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b0 ' 5-ami no- NN-di et hyl - 2H[ 1]

Ecnzot hi opyranol 4, 3, 2- cdl i ndazol e- 2- et hanani ne;

g1\ N\-di ethyl-9-nethoxy-5-nitro-2H 1] : :
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Am no- 2- [ 2- ? ,{1aﬁQ|.g.aﬁ,etzwmen12,{f[dbyrano[432-cd]|ndazole-2 propanamine; .

_ hanol;
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3 met hoxy- 5-ni tro-2H 1] benzot hi opyrano[4 3 2-cdli ndazol e-2-et ha
‘Am no- NN\- di et hyl - 3- met hoxy- 2H 1]
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b It;
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descyli bed bel ow VEH2 ¢Amioartitytiamingir2el2- elemvlnlglnghethw)y'/lﬂm{!\mtﬁmsﬁ3PM'MPN%?'NG
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. havelk he above et il H;ggj a'P'é%sz[? Sﬁthﬁlﬁ'i"f{ﬂ'f’l"'f"&hyﬂ@gﬂ‘zﬁt;w\’/yé%"gd?] %ﬁ%ﬁﬁa%?%?*ﬁ
reactf on is us I b inb jatHA1-SA b ERbthRbyrhrRiES AlikdagstaBet Ween about
25 4 about 14OC Ciddhyl [. g?eg-{alq)lg:ﬂh?rg gg[dﬁydzetﬁﬁﬁz:mbua;hd‘bﬁ;ndgtolavﬁhan'ihme, '
requifite hydr azmm-n&mv etby-39eiindihyoxy-24it bergothiobyranoiit H¢dliedaggle-frethgnamine;
appr pri at e sl k N-l?el?-ﬁlﬁéhv' F‘r) th dimpthexy-2ffH bepaoiiiopy a4 A slineigoi Py - e,

¥ 7 403 6 &E}ag %hv ]_ e Q{iﬁ&mmﬁwﬂ b1 ol olobyréroifR2-dfRdakdI-B 8 Giot,
' - id Avent 1 on anot her aspect conprises a process
: e epar| ng con;mmmda-[i:metmgmiria&tlﬁt]-lzuclbenzathfoovrand[@.z?,cdl:{ubzm-}% Sbyal Subj ect| ng .
. a_conpound hawan'gthlehbarmqeumwweptaehmij:ﬁhezwf I to redu he LE D on of the-
3 and pnggg ﬁ:;?g{aﬁl? ou SO gnﬁgﬁﬁi Fil% tsNO, or NH;
B suitsd l e rT'ea‘ns’an h e%% gdmféeﬁc s 9'&9% é&ﬂfeﬂ BdIdW WhitkPéohfintrotecting
% Dpall ..o um char s.cata yst I n a so vent such as net hanol or acetlc aci d,

aci d 4ei ng preferred.
_ PROCESS FOR PREPARING THE COMPOUNDS
The invention in one process aspect comprises a. process for prepaﬂng compounds having the .

structural formula 2:

3

50

- 65

. by reacting a 1-halo-4-nitro-9+-thioxanthen-9-one [such as that described by S. Archer and C. M. Suter, J.
* Am. Chem. Soc., 74; 4296 (1952}] and R,-substituted hydrazine having the structural formula H,NNHR,, -
- 60 wherein Ry, Rs, Ry, R, Ry, and R,y have the above meaning. The reaction conditions can be varied widely.
The reaction is usually carried outina solvent at temperatures between about 25 to about 140°C. A suitable
solvent is xylene, pyridine or DMF.
The requisite hydrazines are prepared by reaction of hydrazine with the appropriate alkyl hahde XR2,
wherein R, has the above meamng |92 Med Chem., 7; 403 (1964)), or other methods known in the art as
65. described below




5 * The invention in anot her aspect conprises a process for preparing
onpounds having the structural formula 4: [err] by reacting a conpound
aving the structural formula 3: [err] with a haloal kyl am ne having the
ormula [err] wherein [err] and [errP A39e00Re above meaning and X'is a
al ogen. WWher enRavédieh HRSthE aS5tSombises QE"QUJQ_s ok Dleparing ¢ cSHRpUUREY Ha®ih§ th¥ structura
rotected pfoiouwla8:0 the reaction by a protective group. The reaction is
arried out in the absence. of soIventRor Nn_awsqgtable unreactlve 50 3
ol vent such as [err] or DIVE. t he E%e ce Q%VEHt the reaction =
enper at yre may be about [err]. | 8x tenperature is used,

or exanple, from about 60 to about es such as Et3N or [err] 3

ny be enpl oyed as acid scavéngei _ essential. In another .

spect, the invention.conprises a pr epari ng conpounds havi ng

he struetural formula 4: 55 [err] 65 by reactghg a conpound having the

orn mila 3: § sy ,eg,ng%o,q gm[,rﬁg‘;,,]g M LR RABoRRd fpriately substituted al dehyde
pr

ibracetal, ketone or al at reflux tenperature, for exanple, 10 from
i.ﬁbdt 65 to about [err] and reducrngybheN+eawH§|ng Schiff base with a
(Ui t abl ers educi'ng agent such as rr B erein [err]. and [err]

fhave the above neaning. In stil
fgor ocess for preparing comnpounds ha
i 'err] by ronoacylating a conmpoufg “havj ng t he

the invention conprises a
tural formula 5: 15 2
tructural forrmula 4: [err]

Wi th a reactive derivative of an acykqtrng agegt of .fornula- R COOH such as

@aci d halides, anhydrides and the |iKke, mhereln [err] and R have the above
Seani ng. erreduﬁhonr widreid 8s Ra Rs@n@mtand'&o avouie @awmmmga@ea; y g s@‘pb"

co alB

@chis is appt “F REFE %{%ﬁ;&‘t@ﬂ'ﬁ E?f?;)é;ﬂ‘%ﬁ“ﬁmw aaPaB?

@such as Q?ni‘ﬂf rﬁLﬁf oA bacD Dhrbbs Ko sférQﬁLp@M{g dofpéUds ﬁwﬁgarm aruwmar

Bt Or exanplehngmaaeactlng t he conpounds ih a sol.vent such as pyridine at

Bsuitable tenperature, for exanple, from about 25 to about 1150C. In one

gor ef erred enbodi nent, the invention dqurmseakdgprocess for preparing

_benzothrgpyrano[4 3, 2. cdlindazdye c outhds _hav RY the structural formula

1: 45 [err] which conprises reacti |y~ substituted

l1-chl oro-4-nitro-9Ht hi oxant hen-9- 55 substituted hydrazi ne

- ormthe conpounds havi ng t h88strdct ural flormula 1 where [err] is nitro

- if desrred convertrng sard conwgunds waR?duction to conpounds having
Mt he st uct’ ﬁ ﬁﬁ W% f Turther desired converting

Blsai d conpou ‘853?'8988%??% avh"zg\} "é"’ftﬁ'é gMfctural fornmula 1 where [err] is

M err] by alkylation with a haloalkylanrne havrﬁg the formula [err]

L optronalgg after covering sensitjve d ou- protective groups; or by

i menoacyl #ing with a reactive d ' ; acfd ating agent of 60
@formula [err] and redu0|ng t he acyl . optionally after covering

5:'sensrt|ve groups mnth Rg _ _

~ with a haloalkylamine having the formula XR,, wherein Ry, R, Ry, Rg, Rg, and R, have the above meaning

and X is a halogen. Where R, includes a sensitive group, this is appropriately protected prior to the reaction

_ by a protective group. The reaction is carried out in the absence of solvent or in a suitable unreactive

50 solvent such as CHCI; or DMF. in the absence of solvent, the reaction temperature may be about 150°C.

" With solvent, reflux temperature is used, for example, from about 60 to about 150°C. Bases such as Et;N or
K.CO; may be employed as acid scavengers but are not essential.

. In another aspect, the invention compnses a process for preparmg compounds having the structural
ormula 4: .

.55 '
: Tig NN,

©w g

65 by reacting a'’compound having the formula 3:




ng groups; and if fuither desired, converting said conpounds

[err] is NHR2 to correspondi ng conpounds wherein [err] is [err] b
acyl ation and reduction; and if desired, renoving the protecting

by hydrol ysis ‘or reduction; andyiprf agang the product in free bas
addition salt form -wherei 'n.X'Fi's chloro or bromd and [err] and

' have the above meani ng andwher g [TT']N‘I% a 65 straight or

gched al kyl having from one tg9 , arboratofs. . --.0.114 002 In

@ her preferred enbodinent, the i ri ses a process for

@ari ng benzothi o- pyrano[ 4, 3,8, of eednpounds having in free ba
t-he structural formula: [err] byl!reacting a conpound having the
uctural fornula: 15 [err] 20 wher Bt n [errNend [err] are hydrogen, -

| OXyl ;| O\:Ne alakor)c(: fi teqrs lggtﬂzt Aq é‘l deOJr aQe_th'.qcl t%né)gr @_amtrgfa%%‘r'h ggﬁﬁé, rfolllte)?aq'\ le,

; Zy| _OX_y’;g Wy ﬁ%&ﬂ?é@aﬁ?ﬂo‘@iﬁ@ uci Q%%Qii;#g&cnﬁ@‘gse hQ &iébl@?@ﬂcing agent suclg as

oxdggzol i di NoONQa8KR G MIBLCRAWhdIgNn RN R,, BE, IRL &L, W@ R, hoelThd sbovellednitigl | [err] as

subj ect i styuayre forpptad 35 conpound to al kali-ne hydrolysis to obtain a
corfpound having the structural fornula [err] 45 if necessary, removing any

‘berfzyl oxy’®gr oups by hydr ogenol ysts] an the product in free base
: onfenp| at es t he enbodi nment:

or ‘acid addition salt form The | _so
nMich one or nore of [err] [err] Eigﬁe benzyl oxy or al koxy
e“yrShoved by hydrol ysis or
embodi nent, the invention 5

rein the benzyl oxy and al koxygd

dat ment2wi th boron tribromni de. 9

rises a process for prepari ng-cor’rﬁl’)unds' Mying the 50 structural

qmula 6: [err] 10 0 114 002 [err] to ductg@p, wherein [err] and
§r] have the above nmeaning. One uses a suftablle reducing agent, .
erabl¥ in an ethereal solvent such as ether 0 dioxane, THF.or ethylene
col di metdprhorRhdyRiting dSompsBhdialving tHelstMidittalifrnmldyk oyed, but ot her reducing
gnts, for exanple, alum num derivatives such as AIH3 may be used. In

her enbodi ment, the invention congrises a,ppocess for preparing
__ounds’ohavi ng the formula 11: 520 n’gm ?f NEE?

renovi ng the protecting grouplg9

forgnul a 10: : .

[err]
savi ng the structural

fr R

" with a reactive derivative of an acylating agent of formula R"COOH such as acid halides, anhydrides and the
Co like, wherein R,, Rg, Ry, Rg, Ry, Ryo and R’ have the above meaning. Where R’ includes a sensitive group such
: 40  as a hydroxy group, this is approprigdtely protected prior to acylation by a protective group such as benzyl
| B : group. The reaction can be carried out in any suitable way, for example, by reacting the compounds in a
solvent such as pyridine at suitable temperature, for example, from about 25 to about 115°C.
In one preferred embodiment, the invention comprises a process for preparing benzothiopyrano[4,3,2-

cdlindazole compounds having the structural formula 1:
45 .

50

which comprises reacting an optionally substituted 1-chloro-4-nitro-94-thioxanthen-8-one and an Ra-
§§ substituted hydrazine to form the compounds having the structural formula 1 where Rs is nitro and, if
desired, converting said compounds by reduction to compounds having the stuctural formula 1 where Rsis
NH, and if further desired converting said compounds to compounds having the structural formula 1 where
Rs is NHR, by alkylation with a haloalkylamine having the formula XR,, optionally after covering sensitive
.. groups with protective groups;. or by monoacylating with a reactive derivative of an acylating agent of
60 formula R*COOH and reducing the acylated product, optionally after covering sensitive groups with
protecting groups; and if further desired, converting said compounds wherein Rg is NHR, to corresponding
coinpounds wherein Ry is NR'R, by further acylation and reduction; and if desired, removing the protecting
groups by hydrolysis or reduction; and isolating the product in free base or acid addition salt form: wherein
X is chloro or bromo and R,, R;, R’, Rs, Ry, Rg, Rg, and R, have the above meaning and wherein R® is a
65 straight or branched alkyl having from one to three carbon atoms. ' '

£l




&

@ [err] 40 wherein A, A, [err] and [err] have the above neaning and P is
Bprotective group such as acyl or benzyl. Renoval of the protective groups / .
il acconplished in-any suitable way. For, exanple, acyl groups are renpved {
@ hydrol ysis; benzyl groups are rem)\ﬁbdﬂﬂ/ uction.  -Wien acyl is used as
[l protecting grioumothert BreRa8d embslimerNthaiikvietdnt ddhpAses ' pcds Adri SreghiiAgl BSnzothio-
[Rpar at ed by PYiaRelH3.2-tdlindagole eantmpundsthavisg in4ise byselform thettercwitioat@s havi ng t he
g ructural fornula 2a: [err] 50 [err] 60 are contenplated where A and A

#ve the gbove neaning.: 65 11 "f‘tne process and the nethod of

[ epari ng conpounds such as ifJ ustrated as follows: 5
1] The protecting groups may il by reacting the starting
@terial with an acyl anhydrgde o—Defzy | i de or di phenyl carbonate.

- %Hbearl ng protective groups 40

ter natlvely, a hydrazi ne praecuror al read
138kt reaction steps to

- o be uti'fized as, for exanple, BgNnH AN
\Y; qu‘%:h carrl ed out in a manner

§ ve( @ conpoypd.hiay

" aIe%dous to ?haat éeasrlgrrn%%%ag %‘{Lgﬁ)“?‘uﬂe production of a conmpound havi ng

e of the fornutas 3,4, 4a, or 6, prityi dlsd—+mwgver that, when P is benzyl,
e reductfon to a corrpound havifgg. t bR _f g inulh 8 iRy accorrpl I shed using

Bney nickel as the catalyst in a s
: G:VTHF conbi nation rather than geedih
#he i nvention conprises a proce$® preparl

ound having the structural

. by reactR ng a c
Bornula 15: Rio 4002 vmth subS|tu
-methoxy

o haw "tfh
a:l?flé?e[e?r h@i aﬁf??i "%P"’é‘ﬂ%“?(‘?&%f P‘;‘;‘?’? °f'°teqlk%g§'r§zn Ay %E% By
oxy-substi tuted beszI W(LN rng- [err] may also be '

@ p- hal o2or p

@ydroxyl. The addition of the hygdrazinm best, according to the
@nvention, in DVF at room t enper - Farbodi ment, the invention
fonprises a process for preparing c ng the structural formula

; 7 30 HB

I n another-enbodinent,
g conpounds having the

.ructuraF"forrruIa 16: [err]

as defined above wherein R; is an N-[2-(2-oxo;3-6xazolidiny|)ethvl]amino group and subjecting the latter
compound to alkaline hydrolysis to obtain a compound having the structural formula: :

N-——N—H2

S @ o

NH(CH2)2NH(CH2)2OH

35

45 if necessary, remowng any benzy!oxy groups by hydrogenolysis, and isolating the product in free base or
: acid addition salt form. The invention also contemplates the embadiment in which one or more of Ry, R,,
Rs, Ry, and Ry, are benzyloxy or alkoxy wherein the benzyloxy and alkoxy groups are removed by

hydrolysis or treatment with boron tribromide. _
in another embodiment, the invention comprises a process for preparing compounds having the

50  structural formula 6

55

"n,-_' - 'NR’ n2

. 60 by subjectmg a compound having the structural formula 5:

65

10




7 15 by subjecting a conmpound having the structural fornula

5 to reduction, wherein R2 has the above neaning, [err] and
Ikoxy of from1t04carbon ato laeWoxy or p-halo or

16 may also be hydroxyl, pre 2

_ drogenatlon I n AcOH usi ng- pallaﬂlunh@hawa as the catalyst ' / he
g aney ni ckel as the\catal yst

: onpounds 30 .having the

[err] or OH, t hese groups

: he benzyl oxy substituted co'-n

rul a 16 contains reactive groups

be protected using conditi 0 3 P

A mula 2. -I'n another enbodi ment, the inventfon conprises a process for=
geparing conpounds having the structhral jorwul a,18: 35

&r] 1 8,40 by N-al kyl ati ng a conpeund h%ylngctﬁe structural fornula 17

[err] 1§ 50 wherein R2 has the above

;n| ng, [errl_ and Jﬂerrrl e q’i % carglbo atom; {é re}éucm
| EAI ghsf;z. £ e jarang S produdnd "
'; oxyl , pically Ll/-ﬂHﬁQ Wed rFediking b ts,I feyﬁcakblgrhhﬁrﬁm H&ﬁ&w@s %@Sﬁﬂﬁ,
qr preparlmgymomﬁmunds having the structural forrmula 19: [err] 4 ~~60
14 1 3 1 0 Il auptin 2mbpdiment, e inyettied chmerisey a prrsesstiprurresring cdropavndsahargg the
drr] 10 wh@F®"%'"Ferr] has the above neaning, [err] is nitro, [err] and
rr] are al koxy of from1 to 4 carbon atoms, benzyl oxy, or p-halo- or
' ptnethoxﬁesubstltuted benzylox 20T T@ﬁ”ﬂ %19ﬁ[err] may be

J A st abRy with [err] in
rom about 25 to about 600C
qr conpounds wherein [err] aﬂd #-€~Jkoxy or by hydrogenol ysis fog
c@npound®® 15 wherein [err] anfl [erlr] are Bbenzyloxy. |n another enbodlneﬁ%,
ti§e i nvention conprises a process flor prepdRiRg certain conpounds having

str U(_:t "t“/ %vaQ\r W pQ'ot;jc%ng L%LEJ fro%‘p a compound having the structural formula 10:

30 i | : . - P

35 10
Ry NR’R,
: <0 . . _ : . _
;- wherein A, A’, R’, Ry, Rs, R-,, Ra, Ry and Ry have the above meaning and P is a protectlve group such as acyl
: or benzyl. Removal of the protective groups is accomplished in any suitable way. For example, acyl groups

. are removed by hydrolysis; benzyl groups are removed by reduction. When acyl is used as a protecting
group with compounds containing two or more protic groups separated by two or three carbon atoms,
45 cychc intermediates having the structural formula 2a: .

AL R aay

AdsaWoeis
=0

50

. 2a
55

R, . NR’R,

are contemplated where A and A’ have the above meaning.

L i 5
o RN iSO - 2 iyt v tin Aot i s

60




8 by acylating a conpeund Kaving the structural formula 18: [err] 30 3* R3
ggiuci ng the resulting acyl ated conpound [err] and treating the BBr3, -

n [-err] has the above meaning, R7 and [err] are benzyl oxy or- al kxo
4err] may also be hydroxyl

- to 4 carbon atons and one of (e 414 rqb
Internedi ate 12, prepared by ki

B} the preparation of starting material,
igocedures [P. THe M@eSSBaﬂﬂemeGedafmenBrmMon@hmﬂahmhyﬂs stoctureidisgerillstratast asd

[ 257 (1959)], is diazotised with sodiumnitrite, treated witp the
B¥ assium sal t of et hyl xanthic acid,. and hydrolized with HCl tolgive
i§mound 13. React Rgp w-t-hNQAANbd-rﬁchDUromtrobenzeneRf)de‘f-d'sNC'OnﬁUﬁrfﬂ’PM
i idl a yriflmoroacetic aci dRg{ Li ugdbacdy i rynhydri de

5.7 Alternatjvely, ! “y be e
ride and ring cl oseg

@At robenzepe B [efr] to gfve the internedi at fe5a. [45 AItrnatlver, t he
i e@atlon of stam,}lng ma@yal 15 where [err] andRjerr] am®, al koxy from 2
: rbon atoms, benzyl oxy,“or p-halo- or p-methoxybenzylo

NZYL XY oi)tﬁ 2

N,Conplished as folloms 2, 5-di hydr oxybenzoic acid is: ef'thér
or benzyl halide, nitrated, and reduced

g@nzyl ated,with a suitable al Kl
(¥i | i zing methods knowp t ot hogesskplled in the art to give |
i ‘@xy { di penzyl oxy, or di (p-halo- Bro.phre NoRyi=A—OP
L Thits iiBer medXBs ed i s Rgren haact \s_oedscr i bed
){ 50 prO'd'UC'e*startlng wher e [ erf—r
hal o- or

xture to give
| ori nated wt

nd [ err] arqq 0 4 carbon atons,

) et hoxy- benfyl o] actions are illustrd&ted & s: 55 60 65 14

M 114 002 [err] In still another enmbod®rent, tKN&RJ nvention

@nprises a process fos preparing conmpound havin structgral fornmula 24:

BN-P2 [erf] to by reacting a gonmpound having the structural fornula 23:
formul a

15 20 with a sUbstituted|hydrazi ne having the structural
PNNHR2; wherein RR has&-&hs—&b&v@-@ﬁam ng and- [err]quiEajJaonyAmHix e0Hl toO
tituted 25

g car bon ator’% and lgenzyl oxy of h ut ed
Fo sBructura

prizyl oxy. 2 = ess for _Qprepari
kr'rﬁl a 16 conpr @ '

. 35 7

: R., . NR’R,
10 11
' The protecting groups may be instailed by reacting the starting material with an acyl anhydride or

benzyl halide or diphenyl carbonate. Alternatively, a hydrazine precursor already bearing protective groups -

-40. may be utilized as, for example, H;NNH—A—N(P}~-A'—OP. The reaction steps to give a compound having

: the formula 10 are each carried out in a manner analogous to that described above for the production of a
compound having one of the formulas 3, 4, 4a, or 6, provnded however that, when P is benzyl, the reduction
to a compound having the formuia 8 is accomplished using Raney nickel as the catalystina smtable solvent

such as MeOH, THF, or MeOH/THF combination rather than acstic acid.
In another embodiment, the invention comprises a process for prepanng compounds havmg the

16

45
structural formula 16:
50
Ry - Nop -
55 . Co . :
by reacting a compound having the structural formula 15:

' Rigp © ¢ -

o .

. 65

12




B BN et AR T SR e S A R S A s e R i

nd of fornula 13a with 2, 6-dichl oro-3-nitrobenzoic acid to prodyce
pund 14a which is subsequently ri ng-cl osed to produce the interne t
15b. The starting material, 2,®-t141H02 o-3- nitrobenzoic acid,

ar ed by whngsﬁgﬁtmgéihﬁf’a ll!g ﬂ'cqtstrl?cmal Elg‘q WN’HR B%ereznghasgh %ﬁov(eq'r%‘}r?l d.R
Pr 0CeSS a@dl, 4r8 Gk ol 26oR aloRS, Heh&ioR} SHAH P
“ust r at éd amsR,§ Oky dvushe tﬁ]:lro{(yﬂil’l'hé additiod oﬂiﬂlélhﬂﬂﬁmEﬁ‘bcdehﬂoeﬁﬂ’ SoertinG ke mf/erit

 ért|ng naP@FPb#@mZQ“P ound 20 [ prepared by known procedures:

tafitited ben ony,

5. IVl In. @ugé ﬂaielp thamv%f?ﬁ cogapns&]érﬁroc%cfor pramn% I%W}‘"dsa’m'"g the

4 man paten ucﬁ"%
He potassium salt of ethylxanthlc Bl dN-eRd-Rydrol'yzed with HCl to give
pound 21. Reacti:on of 21 with 2,4-di ¢hl ojo-nitrobenzene affords conpound
whi chei s 5 chl grinated with t
nltrobenzene at [err] to g| ve

: met hoxy-substituted benzyl
ri ed out
ounds and in MeOH using Raney nigkel as tthe catalyst for the benzyl oxy
stitutgd conpounds.
ounds haigi raqliclidne whdrkin &, Uisthe bBdvEBeaning) R, 3Rd R, are alkoxy bekdr 1[t€ 4 lchrbdPatdfls,
by al kylmzwqxg oambd nmbtﬂwaws ﬂgltuththWI and iy, fhay aisd be B\siroxyiD preferably by
wher ei n

(serogenpien
o <t g ey T il
ing cond sl':l SR ek aﬁlﬂ/e A& HaviRg th® fdiin

ounds havi mgaddi@r sinbotihett,ahe fr@érfmh @ompfised ebfo};ess@or%?e;ﬁ&ndagcnwayﬁatuaﬁgg he
ound havitmgtuahiermdis tist ural formul a 26:

35

40 -
' 45
- 50

55

is -diazotized with sodiumnitrite, treated with

yde and ring closed with AIC13
ate 23. Addition of the 17
, procepds to give a conpound havi ng

tie formula 24. Suitably, the reactpon can carried out in xylene at

[err] in tshe presence of [err]. In still another’ enbodi ment, the invention
c ri ses abpeifeessy 4§ @mppiritavihdg the Soutnedl fidmulbas:i ng t he . _structural formula
25 [err] by subjecting to reduction_a conpol having-the structural
fofmula 24: 20 [err] [err] 24 25 [err 0 T has t he above neani ng and
et is @l koxy of from1l to 4 carhe may al so be benzyl oxy 30 or

bly, the reduction is

in AcOH using Pd/C as t': for the nethoxy substitut ael

The invention &l so coﬁ'ﬁm ses a process for preparing

# thesaialystiar thelofkamysubstittacsampoungs and
r subatrtt d ﬁ%ﬁ

A

N--—N--Fe2
@ Q- .
R Ry

by N-alkylating 2 compound having the structural formula 17:

17

| R, - NH
wherem R, has the above meaning, R; and R,, are alkoxy of from 110 4 carbon atoms, benzyloxy, or p-halo-
or p-methoxy-substituted benzyloxy, and Ry, may also be hydroxyl.
In another embodiment, the mventlon comprises a process for preparmg compounds having the
structural formula 19: : :




A ¥

17 0 114 002 [ERR] 5 7 -
26 [ERR] 10 reduci ng the resulting acyl ated corrpound wth [ERR] and
deal kyl ati ng as above or debenzyl ating as bel ow, wherein R2 has the above
nmeahi ng and [ERR] is al koxy of fromg {4 fg®rbon atonms and may al so be
benzyl oxy or p-halo- or p-nethoxy-substituted benzyl oxy. |.n another

enbodi ment from j§eompnaued hiving tiooswretusbformaulptéocess for preparing conpounds
having the structural forrmula 28: 1 erﬁ]_z,@_%om a:- conpound having the
structural fornmula 24: 25 [err] 24 ' s the above n¥ani ng and,
[err] is nitro and [err] is al koxy 4 carbon atons and may 35
al so be benzyl oxy or p-halao- or p- ituted benzyl oxy. The 15
conversion is suitably acconplished ysis with acid such as 48% HBr
for ‘conpounds wherein [err] is alko dr ogenol ysi-s for corrpounds
V\,hereq nH{Eerr] i s benzyloxy. Purification ‘of c@npounds or products obt ai ned

t RESinGE, HallShel SBYS nbdihgl B, RGHRAITR, bsdIRY abeNalRY of tbrhabloet sdon atoms,
pr ef er ably bbdéyl'gﬁ) Urnﬁlhéﬁh roéﬁ?ﬁeﬁ@k\agﬁbbtmﬁéd BenyiSdx@) ﬂ\gb&é bioRy.and B, may bledroxyl. The
i nventi on iconvetsion BampopiishedxuitatdyeittBBrdh dithdeomethanegHamperetungs indhelrange §P‘t“\"on

conpri si ng zét‘rt mfma?mnﬁww'mﬁaﬁndf Rop A9 24O Sy IHEHNFR AV SITPRUIP y
accept aff e“g\slrei an ﬁ remgotr:ﬁmentzxt?ﬁbvé}-ﬁ&lg \%Jsré pqooggq%%”ﬁd &ﬂ“’\}forﬁﬁ&ﬁ&tﬁbﬂt@
carri er. Traeegﬂ{]&@,g? not ne asp ecpt rel'ates to a pharnaceuti cal -
conmposi ti on conpri si ng a corrpound haV| ng structural formula 2 and the
phar maceutical |y acceptabl'e salts tgwer eBf—~ N=Bpnbi nation with a 45
phar mac#utical |y acceptable carrier i nyention in another aspect
relates to a pharmaceutical conpg i sing a conmpound having 49
structural fornula 4a and the pha acceptabl e salts thereof in
conmbi nation with a pharnmaceutically] acceptapble carrier. The invention in
anot her?%phar naceuti cal aspect rel ats to a W& naceutical conposition
conprising_a 50 conpound having structural fornula 6 and the
phar maceut %V'Fvga?r%@ﬁ?‘a‘ﬂlhé"‘%ga ¢ &ryehied! fsrule 48:conbi nation with a
pharmaceutically acceptable carri erRmTh I ToMpBynds  of this invention may be
used i nsea net hod for treating mcrokjaldi nfdctions in a mamal- which
== ‘conprises adm nistering a sufficig ! a conpound havi ng struct yr al
formula 1 and the pharnmaceuticall salts thereof in combinatign
wi th a pharmaceutical Iy acceptable to a mammal in need thereof.
The conpounds of this invention nmayRal so. benwrged in a method for treating
| eukem a. i n a manmal whi ch conprises administerin a SUffICI ent anmount of

% iarrrpound h '§f ?ﬂ&%ﬁlmw plﬁ)dy%anqmﬂwm %gé hgeety ml@g.

P T s 3§ A o pod e BeabiRot o

ts ther eb R :688@
a rTB.mTBJto | lBalli}ﬂ fOChaudhury, J. Indran Chem. Soc., 86: 257 (1959)], is dlazotlsed wnth sodium nitrite,
— treated with the potassium salt of ethylxanthic acid, and hydrohzed with HCl to give compound 13. Reaction
~ with 24-dichloronitrobenzene affords compound 14, which is ring closed in a trifluoroacetic acid/
trifluoroacetic anhydride mixture to give intermediate 15. Alternatively, compound 14 may be chlorinated
with thionyl chloride and ring closed with AICI; in nitrobenzene at 70°C to give the intermediate 15a.

45  Alternatively, the preparation of starting material 15 where R; and R, are alkoxy from 2 to 4.carbon atoms,
benzyloxy, or p-halo- or p-methoxybenzyloxy is accomplished as follows: 2,5-dihydroxybenzoic acid is
either alkylated or benzylated with a suitable alkyl or benzyl halide, nitrated, and reduced utilizing methods
known 1o those skilled in the art to give 2-amino-3,6-{{dialkoxy, dibenzyloxy, or di{p-halo- or p-methoxy)-
benzyloxylbenzoic acid. This intermediated is then reacted as described above for intermediate 12 to - -

50  produce starting material 15 where R, and R, are alkoxy from 2 to 4 carbon atoms, benzyloxy, or p- halo- or .
p-methoxy-benzyloxy The reactions are lllustrated as follows :

\55

T T ]

60

65

14

s et RS PO PR




The conpounds of this invention nmay al so be used in a nethod for
'ng leukem a in a mammal which conprises administering a sufficient 4
t of a conpound having structural fornula 4a and the pharnaceuti ¢a
abl e salts thereof in combinati On1d4t B02 phar maceutical |y accepta
i'er, to a manmal in need thereof. The conpounds of this invention g
g used in a nmethod for treating solid tumour sin a mamual 65 which
d@prises admnistering a sufficient. anount ~ofla conpound having structural
gula 1 and the 18 0 114 002 pharnmaceu |y acceptable salts
preof in combi aH;on with a pbagnaceutica ceptabkﬁﬁcarrieéb-to a
el in need t ereobquhe corfpoungls,.pf €his | nvention may, ahso be used in
H o

pt hod for tr g solidt s.l%anammozmhic 1%
inistering i cTent™a of - a compourt—hevi ructur ornmul a
and the 5 pharmatedicallyJac able salts thereo _ ation with

phar maceut i cal | Fgcceptable rrier, to.a mammal i
rpounds of this 1Avention may & so be used in a nmethod for tre _
purs in a mammal which conprg ses admnistering a sufficiggt amount of a
hpound having structural fornula 6 and the pharmaceutically acceptable
sgits thereof inica®d@inati onn with a pharmaceutically acceptable carrier, to
a'lo mamal in Weof?a PEYSTCAL AND PHARMACOLOGI CAL PROPERTI ES OF THE
OUNDS The benzothf%pyrano(4,3,2-cd]indazole-conpoumﬂs of the invention
nge in color frombeige to orange. They are criygeal lijne solids that are
stjabl e under nornmal atnospheric—conditions. The c 4 15 typically
qve nelting poiakﬁain t he range of ab
arfe useful as phgrmacol ogi cal agents
gal infectio in warm bl ooded an

~bacterial -and.
The activity of representative

cgmpounds of th vent i on—was—est ab d by test pro Beal s descri bed

bl ow. I n additi hei r useful ne anti bacterial and antifunga
agents, conpoundd of ttee invention 20 [dispfy in vitro and in vivo

argt i t unor activi§§ﬁ3TEST PROTOCOLS I nogHLro- One test protocol is the in
viftro proliferatizgg human col on adenocarci noma (HCA) cell screen. 1n this
2

test, HCT-8 cells (HCA cell line rE?eiyed fromYale University) are:
\péinized usingCH;ypsin-EDTA._A si.ngl e . cell suspension is achieved by
t

pgssi ng the cell rough 126 gauge needle with a 20 cc syringe. A cel
sispensi on is praparPoygsi RPM, 164Q + 10% FCS + 50) g/m gentanicin
syl fate with a.EES” conc tion;og_aﬁpLoxhgat@Jy5§0,000 cells/m. The
cql | suspensi or~5Adi sp in 3-nhtY324-wel | plates; 1 nmi/well. The
plfates are incubated £6r agproxi matel'y 48 hours at .[err] in a 5% CO2

ajmosphere. At t@€s, ti me 3080,test conpounds -are added in the appropriate
cgncentration. Five [err] of the 200 [err] stock solution is added to each
: in a primry t est? Ten. [err] of the appropirate dilution is added to

edch well for a titrpiion test.. The plates are re-incubated an additional

6 to 65 hours at' - r] 'In a 5% Co at nrosphere. The cells are |ysed using'a:

alnt, gl aci al” acetic acid, and sodiumchloride. Two
dnsion fromeach well 1s added to 8 ml of diluent.
tegm ned using a Coulter 35 counter (ZBI del),
ug. concentration is calcul ated, Fromihis,-
nmpound (that results
uses L1210 g, _alnurine.

afjd a percent griowth for
aff 1 D50 nol ar c®ftignt r atNOgn of a
-off growth) is determ ned. Anotherte
HQukenia cell line, '§rown in RPM 16

16

.15

éng solid.

t 100 to abo rr]. The conpouhds:'

g




B —

Bgh 5% fetal bovine Se_rum and gent am ci n (50 pg/nm). Drug dil uti ons are

24-wel | Linbro tissue culture plates, follomed bythe addition 40 of
of cell suspension containing 3 X 106 qe a 2 . Sol vent: and nedi u
jft rol s are included in each test. Aft g tlon at [err], for three
3ls i n 5% [ err] intdal afkcder @MbediMént RS RvenNabd c&rrpasésermyca& iaiSledalfg §dPlgoding havin
nted in a ZBuct@elfbtveda 2tount er. Percent growth are calculated relative to
controls and the |evels . of drug-agHrity are expressed as
rl in ngles per liter. Still anoh@er test jprotjocdl is the in vitro :
| bacterial/antifungal (ABF) test. tested for 45
9 i mcrobial activity in an agar-disk [ say, a standard
' obi ol ogi cal technique for testing antibidficy. After incubation df eacles
@ ture with a test conpound, a zone of inhibiti i s determ ned. The zone
meter (nMm) of active conpounds ranges froma m#inumof 13.5 mmto as
has 60 nmPY feeihe 3 °@'F‘E%t’ﬂ‘€|ha‘mgafh?eité‘|°‘“fae?°r'é‘é% #Hg hi gher activity. For
@veni ence, values are reported for two gramnegative bacteria (Aerobacter
@ ogenes 0126 and Escherichia coli _04863), Qo lam posi tive bacteria
B¥-ci | lus 50 subtilis 04555 and Stfe s faecalis 05045 utilizing
- 09 medi unm), -and one nycelial fungus avel | aneum M2988). In
a0 Another test protocol is the in vi ic leukem a P388 test. 23
e animals used are either nmale or female [err] Jmce. There are six or
igven ani n&l s per test group. The tunor -transplapg.is by intra- peritoneal
il ection of dilute ascitic fluid containing cells®of |ynphocytic |eukem a
ER88. The t esiwith anpisumea hpdrézidiaving the atr@tlral idrinala ¢LNNKRISahdrain B8 tibaabbye rhaaning
M Vve consecut |aNeRdayfsomt°fm it gascarhog @tomis ahd mAY #lep l!elhmlomefdlaha@n regthoxysebstituted
i mal s ar & wé f naa eg gurylyo os G er.t.nl;gecpnl;)den op struéuﬁ rmula afﬁff:':o?n fﬂo régctmg a
Jys. A compoygdy Pt &&’%’&chw 25 nitthbéhad Y té) Broduce o o Swhich is
agerl’aﬁtZJS%dBforo-S-.

Bl ed prior o stiuuentiyingdicssd tolpiddute thé int it 16 of m
t i me nftobertzoieadic ¢s frdparteddm threaheti{dd)of aﬁhmsaldSaﬂd§cliradlmlﬂeat7€ld 1528 (1937).

Elir vi val
i terion Por ef Thedseegssiegd ghemmathod of preparingihe steging grataiiplare Hipsiigted os foflows: t o
"é\/See Cancer Chenot herapy Reports, Part 3, 3; 1 (1972) for a )

@npr ehensi ve discussion of the protocol. The test protocol procedures gave
representative conpounds of }he

gsults listed in Tables 1 and 2 for
ipvention. s49 0 114 002 [err] 0 114 002 [err] = 0 114 00 0
414 002 | : ' - | _

& '\_/r Ry COH : ' RQ COZH NO..
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0 114 002 [err] 0 114 002 [err] . 0 114 002 PREPARATI ON
ACEUTICAL COVPCSI TI ONS When being utilized as antibiotic and A
ngal agents 't he conpounds of th i nvention can be prepared and' jy
stered in a wide variety of t(9p a4 °°3r al , and parenteral dosage

/1t WI IFj:x tpgp agﬁ{ontbpthg I&Qﬁlﬁg ﬁtlﬁe Jlgg J:opn tonr% ﬁr[ére&abe%t tkn&vrf 8‘ cj:eQWele B.
ge forgh @jll@i Bsoi ané FL & 05‘195 OBddN1947)0 rmgPF 2,566080pWhds
£ or mul. ad.azpmd @/ fcempondtengeaphmmeuhssmai sbryofamemmbéo&i el t/drafyzeawth att

d conpowrgie! compoa"drﬁutﬂaaceorobf %1uvhh e Ugwdmroaﬁaﬁrwrafbedsmmpw eh umg

r rraceut‘F Pa"E t &ﬁ'ﬁj%“' E neados Fﬂ"é‘“ hifh

vt phafdnleliele @ﬁf&f’é’hﬁ 5 % éasﬁrﬁ%’ﬂf %% LK
®lidform prlreﬁmraﬁ&thé?@&bbcﬁ fe RGNS éi)mp| a%Fo‘éess&r%ﬂ;@Erﬁig ﬁpﬂfnﬁgh’dvﬁ\‘é,the
.f'psul es,. amﬂueﬂsrmtamb suppositories. A solid carrier can be one or nore to
e 1) _%‘\éori ng agents, solubilizers,
abRet s di sintegrating agents;
powders, the carrier is a

kih t he f| nely divided actiae
mxed with carrier having

d proportions and conpacted in
“the shape and size desired. The powders andNHgbl ets preferably contain from

: - 10 to_abpu ercent of the nt. Suitable solid
brriers aysuﬁ‘ﬁ“mg °rﬁ§‘f¥ HHEpednd hﬁﬁ'ﬁﬂ§§|5lr'f'ﬁ%§?'g E & talc, sugar, |actose,
pectin, dextrin, starch, gel atin, tragacaN%+rN*ﬁghyl ceIIquse, sodi um
€ rboxynethyl ceIIquse, alow. clocoa butter, and the like. The
“tkrm "preparation” is intended to | or rul atlon of the active
cpnpound with encapsul ating materi providing a capsule in 24
Ahi ch t*he active component (Wi th or .without gther carriers) i s surrounded
carrier, which is thus |n associ ation 20 h it. Simlarty, cachets are

- i;jhcl uded. TabI ets, powders, b3 Bbdztho
L e s e e
thcl udé’s %Bﬁlsgﬁh‘ﬁtute%'% Bt ﬁn@WeO@&xsﬁ@ REN6Q AipkebasiiBdtatatyst forthe
ngnti oned mhﬂﬁxy@ﬁbsﬂﬁfeﬁborﬁﬁdﬁlbyﬁ ene glycol solutions for parenteral
i Bction. LiTheindentipr glsy conipgses agearess| fercpreparifaciomapynds Baving tasftiyetughformula 26:
afiueous pol yet hyl ene gl ycol sol ution. AquelesNgg%ut ions. suitable for oral
‘upe 25 %an be prepared by di ssolg,%ng t he onponent in water and
é ding suitable colorants, flavors] and thi ckening agents . as
se can be made by
in water with viscous 26
eri a®, i.e., natural or synthetic guns, re I{‘}s met hyl "cel | uf ose, sodi um
yhr boxymet hyl cel | ul ose, and ot her wel | - known\g pendi ng agents. Topi cal
epar at i csysalkylatiguedechpdurgitiavigg (e woletsal femetar?s:, | oti ons, gel s, and sprays.
ese various topical .30 preparations nmgy_bg - {qorrrul at ed by . wel | - known
ocedues. See for exanple Rengngton's Knar céutical Sciences, Chapter
14th Ed., 1970, Mack Publi shith Pennsyl vani a 18042, USA.

j'brlcants suspendi ng agents, Dbinders,
] \%en al so be an encapsulat|n§§ Q
i K

|y divided solid which is in .:@

-.rrpour)gl In the tabl et the active~sen

=

50 25

wherein R, has the above meaning and R, is atkoxy of fromitod carbon atoms. and may also be benzyloxy .
or p-halo- or p-methoxy-substituted benzyloxy.

85 The invention also compnses a process for preparing compounds havmg the structural formula 27
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Preferably, the pharmaceutical. preparation is in unit :dosage f-orm |h sug
form the preparation is subdivided into unit doses containing appropri
quantities of the active conponent. The unit dosage form can be package
preparation, the package cont-aining @ fﬁ\aﬁ quantities of .preparation,|
exanpl e, 35 packeted tabl ets; capsul ‘S%wders In vials or anpoul es)
The unit dosage form can al so be a capsul gg—cachet, or tablet itself or
can be the appropriate nunber ofganyyof these |pa kaged forms. The quantity -
of active conpound in a unit dose o)’ : may be varied or adj-usted
from 50 gy to 500 ng according to t u@} % ! t application and the "
pot ency *of the active ingredient. In TherapeulyTc use as antibiotic and 26
antifungal agents, the conpounds utiljized in n'gz phar maceuti cal 40 net hod
of this |nvent|on are adm nst ered—dt the.initial dosage of about 0.1 ng to

about 50 ngre&:% e r% It acyl tp §o§n rﬁ%lﬂ?[nAﬁpoal% I 99 HII de&gnzg/g ds -
ki Lograffl i sbeﬂ:n‘(nﬁ réify #W‘Q% |koxV§Vfr G't%ﬂ@ #ﬁcﬁl

t he _requi I eEREyloSy O p-ﬁgllﬁopﬁe'iﬁefhﬂiy,-subhmté‘tﬂbéﬁiyldxy of th e condltlon being -
treated, and trhawotenpobmiingeitgingentbo yerapriséied eronéss dari poepatiig tdmwopnds having the
dosage for HupwrtfPEwiad®: situation is within the skifl of the art.

CGeneral 15y, treatnment is initiated with smaller dosages which are |less than
t he optinum dose of 45 the conpound. Ther F‘zthe dosage is increased by
sl | increments until ‘the opti &y _the circunstances is
reached. For convenience, the total may be divi ded and

adm ni steered in portions during the . )3 ed. The active. corrpound§8
may al so be administered parenterally or intraperitoneally. Solutions of
the active conpound as a free base or phar mac&sltlcally acceptabl e salt can
be prepar eq.o,l,,rg,c\g@,},&fnd%w,aatmyt,mramox,ggawth a surfactant such as

hydr oxyps.opyl cel | ul ose spersions can also be prepared in gl ycerol,
l'iquid pol yethyl ene glycols, and m xt uresNt.hen.egj and in oils. Under
ordinary conditions of storage use, tfjesejpreparations contain-a
preservative to -prevent the growth I sms. The phar matceutlcal24
forms swtable for injectable use i e aqueous sol utions or
dl\s_ger5| ons and sterile powder s for tThe €Xtenporaneous preparation of
sterile inj ect able sol utions or dispersions. 55 .all cases the form nust

be sterile e.f h |
e e SRR S Sk S L S

be: preserved hagaysimat}t d&m soanisaawmrlmg:oaﬁburmwﬁéremm IsGkbyedtibg minrsgmblyﬂsfor
bacteria amingqur whe?l'dweﬂsoabeﬂmngvcan be li;}gsol vent or oc}g}ses%?@%r:sgﬁrredl igped in
ont ai ni ng, f 'be‘?%ﬁr r. Progurta Abfel cGreR
pyl eng aryﬁﬁfmve i p’ &r yrgg}gétgrgl%t &? éaplhar Zngnu.'%m]ng ftion _comprising a _
pleBIg R4iE4ALrAofah kSmbirldtien 60

proper fl uithbyphaaacebdcaltpacedpsbleadrrief.or  exanpl e, b t he use of a coating
such as | eci tThen"VE "t'hé"?’f@ﬁfﬁﬁ@ﬂta'ﬁ@@séﬁ alph%mﬁ@el)éa !;pﬂﬁ“l"l qoMeriging, @ COrMPquURe
case of di §'§)"¢’ﬁ§ ;;B b}széﬂdgrg%pigﬁmgﬁptfcalyt blergats Heeobint egRinaton; Wi @
action & M Crg ORI abHectHbiRER a HaRHcoltital Bl Mo Ligh@R § ciriboudd
anti f ungal ha.geﬁitmptufaofonamamplam the ihaBateticalif) bexethhld SanS thergdh BN@mMbiratiorbwith a

RURPTIPIEIETATI N WSS T Pes 7 :

“aci d, thi mehamadeuticativacceptablejchesier. | n nany cases, |t will be preferable to

i ncl ude |sot offfednvaption inanothes;ohac ‘asg Figes 0 a AgANACRtCR © 'i"ﬁ’é'm?ﬂ"ﬁlﬂi”ﬁ'ﬂ 2d
65 26 Equg}%:g, @33{?&]’] ral formﬁ’:qy 'the rf’ elgr%ag (}call(y’ accep abl sa(l)t?] Shereof in gom mat%
about by t he THeCompodnas omﬁpe&hﬁdnqna, 53‘ us@ @k snedehaw tFHQtuiﬂDﬁEfoBfal @fectidn®lin a
exanpl e, almynmmwhlninmmtrlearaamensmndg gedfidisnnam@mneof d @mppgrddevitg Srustgtaliforrons1

are prepar éﬂ:’ Byt Rhﬁ'@lﬂ" Faéi’( |a P s%lﬁttl“if%?fd‘bﬁmm"" MWith RerhapaRutieally aRsetakle | n
the appfpffahe 9H§ o od (8  \REendd G Bl ekl URE e
above, as wewca.a ys@ﬁ&rnt théubt bOEbnHeGR TRving 38 utaef biiOthe
General ly, pdarsqaalusnamna:ca:tamlepamaéred nbgombmaﬁurpmma{phngpat:dnacanamcemaalséaefer,lm zed
acti-ve i ngrr@d‘If%ﬂht"S"eFMhefeef sterile vehicle which contains the basic

O e L S T R L R 4 AR
above In. t\;‘)h nﬁ@eﬁﬁca ecﬁw\gﬁ{bﬁ\ harmaceutically acceptable carrier, to a

mammal in need thereof
The compounds of this invention may be used in a method for treating solid tumours in a mammal
65 which comprises administering a sufficient amount of a compound having structural formula 1 and the
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an of st eri I e injectable solutions, the preferred met hods of
‘ion are vacuum drying and the freeze drying techni que which yield a
f the active |ngred|ent pl us any additional desired 10 ingredient
‘eviousty sterile-filtered sol@t1th @0Rreof. As used herein,

ut i cabimacamisdph

si.on mc;a’dalarﬁnal m&bg nﬁg‘lf" zliér:frrt{){g%t%%fr":' £5}1(""J'blﬂ'g§§ant A g}'amz'ﬂce"é@%'ﬁta%"e”tF@?)‘Eaé'rﬁ" 0a
r pti-en. ded campquaqmmtnsveam nidy@lsb bkiSed ih  thethd @ foPireaBihddlidR loGrs HATnammal
or p ?'?éfe@ " stering; a atffisight amenntend 2 cempushd hdving wiudtutal tfidt@uR 4k and the
11 NSO gl el # e ! ?,f@ % BirdherRldn eembinationesith 4 rhamrsenvipuly piskrsatig calvier. e

1 ngredi eﬁe,coﬂnbcﬁmﬂsscﬁtﬂrﬂ VP Ll b&in L hefhd
R oo e i ol ol 830 B 4 et ROl s s pamma
he co nwgmlapqm@llv acpentayle@gmberadf linycoardbirativrag e ythaintacédubit IR E@E&able carrier, to a

nt er al "% SPATH' t’ﬁ'l?ﬁ%thF’ﬁ° nit dosage formfor ease of adm nistration and
ormty of OSBRI nAF{M&Qﬁgg [ ed herer n refers to physicall y

CJ ‘ete uni tS P! I'ﬁoﬂ'lsan&mh 5 ﬁ%ﬁ%ﬁ e mven on rar?‘n SUb b btelge toe
trefted; eachrdnge. tl'hé?yCH?é @y stHiling salid at 4% & m e tompounds
‘grial cHl ctmcall»efdwe welpngphireein ttiecrask@sof bigat idoeds aﬁbeuzsmc e ect I n

assgci ati on \M t Fet E‘PP aree'efejyhatr Ritarmenclogigdl agents fazrthe Fémemep @t bdteial arm@nfuhgyl
tg; novel unij ﬁ%}iﬁ eq s‘m%s Tb?{éﬁ’r"l'\bﬁf ffP@sQﬂ'Faé"{Qat"E@POB'}dseﬂidhqjmvmm yvas '
depggndent on gomrtgg,-r,eu &hi Gt afd af GLLNE Lhmterial

parj§i cul arzet h&plapewttto(anefnf\&&ftanﬁtﬂmbﬁacﬁﬁli%J eved 2 ‘@ﬁ? % atg rhs c?mpouf‘dst i tﬁ mvent'on

i nhigrent in the art of conmpoundi ng such an active materr al for the .
tregt nent of TEPCROTACOLS | j v ng subjects havi ng a di seased 25 condr tion in
whi

ifh bodi Iy "healt, WfiS -
) e R e R oo

Eni strati oell suspeeéubreustachr@equ)puasm e lcBlisqhrBught

chptabl e cavspension; rn RrpReredclosingy BPMD 11640 10%e 1FGS ntser gine ganear.msearfat Ji'ﬂaﬂf §§::
[ e e
) ts raﬁglt%o SuR d d lstlme
okt 250 rrgtdmmgeumeﬁr a efr oats il F"'fii" e g@i riuﬁ? :;"?:2
cogpound |s g@mptalrdr-yctrba@semadditionér rsmmesb.eurtsa ce@ are lysed -
carfi er. s nsr ° ?at' ?t@rrtosiytatemaam rag ehladnearr oaﬂtorma lysed cell
i ngfedi ent3§, Efff\ AR o mﬁk‘qﬁ% nt. 'F%T“é]‘?é'e’ft"éf’ﬁt! ﬁée'GE'U'aﬁd uging & Ceuitelr
t hefmanner Ofm B&dﬂérﬁﬂ'af @idf @lkorRpo #shits |j5| Wﬁﬁ atl ;f‘%g‘eg g}lﬁ' & Hio
dos§s- f or rramm#noauartssabgoemémsésmmecéué aMeEe feaﬁ‘égﬁsc iﬁ érpﬂi ented
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By until preci ptation was conp| ej«® | The solid wase col | ected an
j#rystallized to give the prodyu 208-2120C. Exarrpl e 18 55 _
®Y[2-[5-[[2-[(2-Hydroxyet hyl) amg hyl ] am nol - 2 LL,benszhgopyrano[.4, 3,2
B ndazol -2-- yl | ethyl | am nol e hydr ochl ort 8&ssal tNA ﬁl Kt ure of 5.1
[10. 012 mol of N-[2-(acetyloxy)efhgl]-N[2-(5-anmggg2H 1]3
ihzot hi opyrano(4,3,2- cd]indazpkE | ) et hyl ] acet BE & hyﬁﬁoBh oride salt
8l 11.6 g (0.077 nmol) of 3-([ef | or oet hyl ) - 2- oxazol i di nong was
Mrred at [err] for 2 hours, d ed in 20 M of a [err] {20 1) m xture,
8 60 flash chromatograph%g ove ica gel, e+ut‘| ng with a [efr] (20/1)
jkt ure. The appropriate f§§ctip Be Fonbi ne a;pd concentrated to
@/ness in vacuo. The resifide wa dtedl with 20wl of 2N KOH jn MeOH, 10
0
h

t
I,

pes of H20, and 10 m of TI—@E an i ¥fure was heated under rgflux under
a $uree Was treated W th,160 i of H20
R 100 m of CH2CI 2 and t3 g | a yetsé re?sep?ar ai;ecﬁ The aq@eo%s phase was

W racted twice with [err]ignd [h@F ér]m ext.’fractns avere 65 qondiped, dried.-
r], and concentrated to 8ynes& | pTvacuo.” Thé resi due Wés i psolved in
m of 30 0 114 002: Eiéﬂ apd tregtegl with 8N excess ofg i o Py OH

urated with gaseous EC ,E’ue pr éti EI tfte%/vas col |l ected %ecrystal lized

;f‘j om MeCH to give 0.6 g ofﬂﬁt‘&bduct,% [®rr]8 O RerS 5- (subswtﬁlt ed

itro HCA—®in vitio
=3 glc'.;

B3\ at nosphere for 16 hou g T

@i No) - 2- (substituted)- 2H[<f];‘—'benzot hif opyr ano[ 4, 3, 2- cd] i ndazol es{ where t he
=% Substituent contains regﬂtl ve groulpgs such as NH [e.rr], org CH whi ch have
R@cT protected, prepared iggthe|5 mﬁﬁne : 2s 15-18, arg as
B | ovs: 3-[2-[[2- [2 [ (2- hg&r oxpet hyl ﬂarﬁ'aoloefh PE[1] . &
g8 nzot hi opyr ano(4, 3, 2- cd]l-ﬁnéazo -5--§/I Far@gol{ect hy ?g oxazol Hnb”ef

BB dr ochloride salt, np [ergg. El%m Zo Za % I3 4 =
% . [ 2-15-[[ 2- (2- ox0- 3- oxazo§ di nyl]é‘t'_hﬁl ]‘ém‘ ﬁ’ol -2’H[‘i]| benzot‘“hl‘dpryrano[4 3,2-
s ndazol - 2- yllethyllacetam de, np Rerg]. 10 _ _
2-[[2-(2-am noethyl)-2H | | bpnzog P'u,p ra [433’? cd]i ndézol b-yl Jam nole
| am no] et hanol , hydrochl orife shll§, ;rp H4Cxeg. Exanpl® 39 _ -
(Di et hyl ami no) et hyl | - N-[ 2-] 2- (e8]} &t hyl arg noet hyl | - 2H 1]3)eazot hi opyr ano(
2-cdlindazol -5- is yl]acetapide A' solution Zof 5.0 .g (0.011
of 5-[[(2-diethyl anino) el hyl]am nol - NN-di etgyl - I I
) X
g & £ 8 g =
£jz 2 2 z z z
: X X
o . )
B . 3 &
2 F £ 2 Tz
g & ¢ ¢ ¢ g ¢
2 2 & Z Z 2 %
s|I55 & 5 5 53

N
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and cryst arng

iours, and poured into

g7 ot hi opyr ano[ 4,3, 2- cd]lndazol
dwith 1.2 g (0.015 nol) of acetyl
of [err].

}, .dried, and recrystallized to give the product .
_bstltuted am no) - 2- (substlt

pyrano[ 4, 3, 2- cd]|ndazoles

1

2- ethanantne in 10
chloride, he
The precipita

e ac ed at [err]

0 m. of pyri-dine
ated under reflux '
te that- fornmed was
20 - Ot her

intike nanner'.

0 5-[[N-[-2-(Diethylp ethyII-N—ethyIIamno] NN- di et hyl - 2H[ 1]
hi opyrano[ 4, 3, 2-cd] i ndaggle-2r 25 et hangm ng Tyenty-five.mlliliters
¥solution of UAIH4 (0. ORI ) in THF at [err] way treated dropw se
solution of 5.0 g | g0, p1l - L ' : :
et hyl am no) et hyl - N-[ 2- [ REtli'® hylanln )éthyll-

d nzot hi opyr ano(4, 3, 2-cd] zpl -5-yl]acetam de in 45 m of THF over a

te period.” The mxture N§_é1fated ungleri reflux. forf two hours,
to cool to room tenperpgfre| and treated dropmrse 30 with H20 until
kcess [err] was deconposefd| The nlxtur freﬂa with 109 of MySO4,
sti d for 30 mnutes, and fi| ger&ed. 'The i solub terfi al -was washed
i t§-THF three tinmes and the f E@na es were conbi ned and |concentrated in
vacfo to dryness. The residue WS Erystallized and dried fto give the

product. O her <> L .

|aIkylanino)-2-(subst|tutedé-é%‘l]benzothiopyrano[4 3, 2-cd] i ndazol es
are prepared fromthe correspop @p asylateq |nterneg|ates in |like manner.

xample 21 - -

i et’hyl - 7, 10- di met hoxy- 5ni t Egzﬂm benzo&blgpygang[4 3} 2-cd] i ndazol - 2-et
handni ne” A mixture of 16.2 g (0o ) of® & & :

1- ctjl oro-5, 8-di met hoxy-4-nitroj9 t hi oxant hen- 9- one and 91.g (0.069 nol)
(dlethylantnoethyl)hydraz n& im 400 m of DMF was stfjrred at [err] for
ours. The 40 precipitate {ha&sg acgurml atediwgs chllecied and dried to -
14.8 g of product, nmps[erf] 1s| % X % x - o
or o- 5, 8-di met hoxy- 4- nStro 9EF%h|§yanthqy-g-qpe s prepared as foll ows:
ution of 9.5 g (0. 048 nol | @ 2-anino-3,6- dinethoxyb=nzorc acid [P. K

Ban erjee and D. N. Chaudhiiry, 1J.2g ndi an' Chgm 1, Sqc. , 186 (4); 257 (1959)], -

(0.11 nol) of 50% gHueoys Na@H, 60 niy, of |=120, Zand 8.3 g (0.048 mol)
N2 was added slowy g0 a}jms& dre of 15* ng qf- cencenfrated HCl and 20
i ce chips which had een previ gusly 45 ‘cooled in a salt-ice bath to-
7 Cood stirring. mas'ndintalnedgthroughout the additiop and the
ferature was kept below [ert]. &flter the addition was ¢onplete, the
i xture was stirred to [err] for o ¢ hour, neutralized (pH 5.5) wth
potgbsium acetate, and added while qold in a thin stgeamgo an [err]
sol tfion of 22.2 g (0.15 nol) of p_ota$| umeﬁhgl %anﬂtate in 75 m of H20
undgf N2. Copious N2 evol ution |(foari §) ocaurﬂednduﬂAng tthe additi on, and
heaig§ was applied as needed to rfainggi @ the tzerrgerzaturze at {[err] The 50 _
reagfion mxture, under N2, was coéled?to [efrE ahd atidiflied (pH 3) with
conggntrated HO . The oily matdriaf mhfch sepapauéd whs ejftracted into -

[eri} (2x), keeping contact witih airf to a mninmm The extl[racts were

conbf ned, dried under J[err] ard cerceptrated an a steambath to a brown

oi | ipising a stream of N2. The drud§ 2§5 di-meg h xy-36 Zhi obgnzoi ¢ acid -was

i mgfli ately dissolved in 40 m [of &dt oanhydrab)us» Egc}-lcand gdded to a

presfn xed, 25C mixture of 9.2 ¢ (O. C48 nDI) of02 4- drchloronitrobenzene.in

sodiipm et hoxi de 55 [2.2 g (0.096 g dt of soélunt ereq dissolved in 90

mM @ anhydrous EtOH . The res ltlng[éuzp nS|o@ wasi hext®d under reflux for-

16.§aurs concentrated to dryn SS N uo andztéﬁen pin 250 m- of ether

and{p50 m of H20. The layers-were Se ated agd Ehe guedus | ayer was
extehcted twice with ether to rienoveg Of"ganlc s@ ul e3npurlties, and nade
~acidfc (pH 1) with concentrated HCe. T%e soIidéM‘Ech Zormed was col | ect ed-,
dri@¢§, and recrystalllzed fromEtOHto®give a first- crop: of product. ‘The
notAkr |iquor was 60 concentrated to dfyneSSelq:wgcuq;and he residue was
crysfallized fromJ[err] to glve a secagid cr of groddict. [The nother: |iquor
was i foncent r at eg”f oyt yness in pacuol afd theZr &si %ue Fas f|ash '

chr gfat ogr aphed 00 g of s|lical dgpl, elBtidgiwi th [err] (1511)

Conf@nati on of - ra€ti ofs, cofcéht¥ation to dryness in

vacygg,



B rd crop of product. Al crops were conbined to give 7.8 g of
i [ 5- chl or o- 2- ni trophenyl ) thiol -3, 6- 65 di net hoxybenzoic acid, np [err]
(4114 002 A mixture of 19.7 g (0.053 nol) of-the above benzoic acid, 600
i t.rifluoroacetic acid, and 300 ml of trifluoroacetic anhydride was
i rred at [err] for four hours, treateg '.éh addi.tional 70 m of
& fl uoroacetic anhydride, and stirred at for 20 hours. The reaction
£8<t ure was pdBE %v%gﬁ"’pl“{p'@"led ?Cﬂ‘“’g‘t’g@n@ %Q,S' n|§t g{ee t hat 2CCUWHLvaéE1t?o(:r|l nas
| ected and dr e

vari efor s. it will be clear to
g oo o diltie b R R el
B et hoxy- §- kyslpéunds of faxmdla 4, ymﬁceﬂtl&aﬂﬁa&ep&fbwbsﬁ bftabi ﬁd id compounds, or a
B4 1] benzot hi 0pymarn®§t¢h39rﬁ9®d§!smndazsﬂltes can be prepar ed in the manner of

‘ anples 1 thr PEEPAfiNg pharmacpydical gorpppsitie pounds described by this invention, inert,
R s e T B o s e
] i ndazol - 1,0-s0hstan ﬁJ\ &S ldbiuen vETi rfg]age @ﬁz B ulsRBARE) YiKpehding agents,

a%r—éd frombindenlaldmme&msﬁuegmh syeyitsBit Gayt &@wménabsmann@hhtehaloxmw&emeemm.s

& ch i n turn afpelpdivided solid 'ublcri i9in agmixturdwiththe mm«a@ﬁm*@e@: o(d. (e talpjethective
igs |r5s}ntﬁlple @fOpomons and

[ (5-chl oro Zompe s. 29 h*U‘ t%ﬂﬁe% m ol
i vene, eﬁ"ﬁg ga{g R R A e o] w}:’% iy Z%t::
Rethy

B Lo hour S,taISQUEaen dtddb,! Mﬂ@b‘é&h'd@la’d@-%&@acaﬁﬁ' sbd"urE%ar
[t r obenzene. céihdoss,Gl low h@lﬁng\ﬂﬁx t:dsoeabmdr RO the tke\Wite @ertv “plepdatidny lséuﬁer@@ﬁtormdh)de the
e Al Cl 3, keepfpfﬁg"aﬁlhreofttbﬂwvmomeum'm msvl%tmematﬂgl asirarrisiRipYidipgha cappde in which
@ xture was stt Tﬁé\tg vgtha riers) ig surpqupgied by c "%f ‘f’??'} lﬁgf Uy °'a"‘°“
g ith | arl nclu ed b s paw:ﬁéso cac?ﬁts a psu és can-be used as solid
gg,e ol TR &

B cr ni ght, 2n op&grf _
ik tracted four tLigws f ma wne.oﬁaestsﬁsasﬁs&nwe eﬁmmhaend andarxb.adle may be .

v Prr], and conmceibreswathr orrwammwhvlbne giveyirseintions Tdrpareteraldujectioad-iquidiprape@tiare can aiso
B eSS e oy Sppahine i Tatre Camoent o cwaier and Sadina, TGbls oo Favors,
S 5 14
. ' give 1. Z s@a‘fbll gfﬁﬁ@ fhicke%ﬁ%oa‘g z%gyred Aqueous suspensions suntable for oral use can be made by
anpl e 22 ‘dispersing the finely divided actwe component in water with viscous material, i.e., natural or synthetic
8 Ani no- NN- di afubig) resinsietb B8N0 So; yodiin chibyhdatiiyldeiyss A8 bk ervel-kadri siétRAdIhEagants.
h am ne 3.1 TQﬁGal preparatlons included dustmg powders, creams, lotions, gels, and sprays. These various topical

ot hyI =29 eRﬂr p feﬁpr@f, F%lfﬁ amgie Berpi aceytical
hanani ne Wa;gy Hﬂfﬁ? g}é Q{m '%s%g%l% Jﬁﬁ?ﬁ mg%v?? H?atlon is
gxanple 4 to %Bﬂvsged:in@:unmao e@'i:é alm ropnate oﬂﬁﬁmxwhe unit dosage

dr oxynmet hoxyferm can &a packaged pdeyajlattoh,y)e &cl(aguhmtaidingtﬂbete qiantities of preparation, for example,

BlH 1] benzotsi: cazsw,q; neh deyydsrsds viels pr dmpoples: {Hag it dpsagerform can also be a capsule,
n e the appropriate number of any of these packaged forms.

| Ppr opr rate 79 uan‘%g ve nd lnaunltd of reparati n m be varied or. adj
ju dfrom 50 mg to
gsubst i tuted) o a0 i‘nhedahe‘t BNERAIN e poten riadoradupedrom NP
it Exanpl e 4. One thetafeutionse @kl Bitibiotit Snd antifungal agents, the compounds utilized in the pharmaceutlcal'

8- ani no- 2- [42- (mtEdejth&mwam)oeta Idimnsﬂe[eﬂi ttbenmdtdbnaoWIaBme 4@ tPabouk]5D e Oiilegram.
10- di ol , hydr’b er kilogram is preferred. The dosages, however, may be

55?'198 gf abgpt 0.5 'ﬁ%t
varied depending upon the re (1emenﬂs patlent the severity of the condition being treated, and the
is withi th skill

arrpl €. 23 n [ 2 proper cu S 1on
- [ 2-[ [ 2- 2- (e QuR Gt aol it udeidm M%s%’; o R A O L v AR oot

d] I ndazol -45- yth4 ampoajdTHeydaiter, tﬂemeageo incteasediisy sfnallinétethets Ofitll ﬁ:eBptgm(rﬁ)eftwﬁﬁderthe
ol ) of 5-am rRycymtatices: if y4 8ch73?f Ly lgqmvemmxybezqq{auiaymmh rap pe divigpdi arg! gministered in.
dl I ndaZO| e- 2- %%Lg?h gnégelﬁ eils‘;deQ&Aw nrgPJréd &t'e terally or intra erltoneally Solutions of the

~(Lerr]-chl orgg QAR Habl SIARGrmR Skl ALcSStad el xsﬁs}@@rn water sultably -

@iescri bed i Bxeplvih 4 Qurfactahtlbuth S hybirdxytomiceliuisde.t Disple e.oaemm e prébagdaryRterol,
han [err] dedliquidirhiyethyighe 5¥cals, mmvgw;esgwe eaf ira:nls Woder@rdinary conditions of storage anduse, -

R.cyl ari no) - 2- (‘BeRgrseermlSsp % g;%?g Hio aroush of microraaREs 2 (& ersions:
- epar ed int h'fn %\ :[iﬂ@ %iehi:%; §ar§§? gﬁpersxons In
¥ hose conpgyndg f&ﬁ%@dt Be §té rﬁihﬁdsﬂﬁe ﬂMlJ tﬁeee%é'hit\ﬂﬁ By QUMZaiitG BxiS. ithivlist be

(o err], or OH. dtarblesumbr tlmasedinortsbemsrmmturmd goagandruist ba‘presextved)sgapmhmmadnrasng

B ¥iescribed in- BG&W&Q‘G@”&?QQW 4;actq§ and funwhé@ecadﬁ Wéﬁ b2 @ gm l[|qu|d |
o . The

r
n turn reduce&lf rgne gli g% ﬁhe e cetaml e su;tgbatg ege
en benzyl ,0r e fRldly éak b aﬁalktiieedp 61t et bIE O (LGRS of 1) aaha.gs S SN, olithe
reducti ons ar emsifteiidneslof the required particlie size in the case of dispersion and by the use of surfactants The
prevention of the action of microorganisms can be brought about by various antibacterial and antifungal

" agents, for example, parabens, chlorobutanol, phenol, sorbic acid, thimerosal, and the like. In many cases,
it will be preferable to include isotonic agents, for example, sugars or sodium chloride. Prolonged

65

28



| _MeG—l THF, or 'NEO-LJTHF m xtures using Raney nlckel as the cat aI ys .

0, and 15 to provide 7,10-di net hox (nDnoaIkyIated or
d) 2- (;ugst i tut ed) 2H[ 1] benzotﬁhl'ldﬂ?; [4 '3, 2-cdl i ndazol es. 45
- an of bl jt b b ht bE by th th itions of agents
. no 23;\555 %Eimograajl :gjaggf itio @Jﬁn g rought a é eusecl(r:uI Ie r;:&rggc:)sll lgrsts omiglenbe
BiddoNRbnsQle groparda bﬁmltﬁ‘p(&ﬁgttmmekdmnd in tteirequizedgmount
,, d usi I‘r@thupﬁ}obﬂate solviehiavithwarives of tfe ofheni @erggerru@ fegglpqy as required, followed by
(Bt ol rretsh(ste il @pmgthq by filgpringriGe ralqt | gzred tzly lncorporatmg the va;ro:s
% I gredient il icl contams asic dispersion medium and the
o enZOt ﬁ‘eﬂ H'%}? I2tséﬁr%m Fhao’éz §J1 bove. In the case of -the sterile powders for the
: stE mt% ?é ; méthdds of preparatlon are vacuum drying and the

et h OXYT & [WhicA Itﬂa\?poﬁfdérdn}fl thel aaztive -ibgredisnt plus. any additional desired

' no et le-fy |
y ] gt Iwygrd m'} ebhanvtsllv sterile-fiitered 8o grond,lfereds 9 es gw agr? ail sg'lventsn&sgersron media,

ic and: abs ptio agents and the like. The use
llj OL \BMi \éﬂ iAXa4R) Bxciptiasttar ag’ O

[l benzot HP?SJﬂ&?’ E'HB ‘ﬁe"g
m - 2N KOﬂ th actfve |r|d2@henﬁ&s usecia ttigdithempeutiti
progluct i gol aX\ itidhs d;eﬁﬁfehiaedadr Sughleaiefitbiy ébﬁvev\inbdadltathe céroplb® e r'rgom'@@rét'!“erfhe
af tr concertbmadrsitio .t he CHC13 extracts in vacuo to 'i/ ness., .t he # gg WRS
S orm or se

cryStallized flfeﬁrﬁs 'E’taf" v “ later pa ip ppit d e
L e
déte

are pl‘ epa{ FiteB& chleuld®d t6 eaTfHecdedied therapeutlc eﬁect |n
' ydsﬁﬁbﬂﬁu)vﬁthhyd deqLBFe{i bﬁar@éc’éuﬁtyldﬁmlﬁ éh ‘)'f'&#\'qfid‘}’éb

nzo ,h| opyr artog ﬂv@tr@mare@{ ¢tatedipyAnd éueptlyﬂppgn q F so t %3 o§ '
of |00 (0. "‘*’2"‘:.3‘31 %“?."t e %tﬁsfﬁ ok |
di thoxyg' F:er iﬁf 66 2 rain € Iés@ ﬁhzdéarl -

yl j:m no] €t hy ReprinG ﬂta&ﬁﬂmbreﬂlant mipb unﬂéd fot dvpvenivet 32 effectiv® agmmnsga)gm m effectlve

di c§l ori de vénsoubtsedth eehutablaphaynacﬂg@allmatdaptﬂblﬁamef §]!2't©°sa®fﬂ'ﬂ‘7’s

tri fromi de, &tmlt d@dgeaft’ eﬁ"r °" :bp It2 w %ﬁ ts r n
ou po IO S,
hm % ZTE,’@ %ve compou | II3 E-r] @%& frv abBk g 5@tmg/@f o Larfié Inkhase of
Ol,t ’ EE rigrddfthis) the dos&é fre ddléroined Byerefarente 14 08
m mapm aah nhe rﬂ&dmﬂnlstjstiongxf shesdajdcingrediéntsy iThe dafhyepa '@tai pseg fos
was; oI I ect e;i%ramdlangmreyett@heltremram%ffPWBGﬂ‘Q"‘@ 1qy109 &narkgThe pgferpasigly dose ’?j"gBts
product, np B/E
d TBF b d acti the same are illustrated by the following examples of
2,5 (di SU{fSt ﬁg""gﬁi}ﬂﬂg%%g:ﬁ}ﬁ eo,fr 's #predbrtigmazol e- 7, 10-diol s, are
pr efgar ed fro e correspondlng 7, 10- dlnethoxy precursors in the’ nanner - of
Eéla} | e 25. 01e such conpound is 2- 2- Example 1 :
i €t hyl a ) 15-nirot2H 1ihen n
(()I . 'ydr ogr 2“?%%37% E(%ZE O%E -4-mtd§5&jo %ﬁ)ﬁg ?m%ng Q]Arﬁ%éﬂ' Sve.! VJ'Q2§%'
: (0.30 mol Tdieth ino I)hvdrazme I Med Chem., 7; 493 (1964)}, 41.5 g (0.30 mol)
z of K,CO,, and 1000 mi of xylene was heated under reflux for 1.5 hours, filtered to remove inorganic
NN_' 1 et hyl 9m|3ﬁh$l,@ﬁyl -affowld ttd éonH[aﬁm]abm!mbdnatmpyﬂamo{cmt@e Qratqﬂqmwcyyag_ﬂgereq Mmen
G ; A i xt drie infacto @ ryovidd.689 bf profiuct, ofP 120'('?ﬁ2é-'t hyl am noet hyl ) hydr azi ne, :
(0.6069 nol) of 1-chloro-7- methoxy, & 4 ro- 9Ht hi oxant hen- 9- one; and
0. 97 J (o OOEWH}H% oqg?(\[(u;fg;,&d;;[a_gg]fnhazbg.zg SHimigd xyl ene was heated at |
ek Sdidtion Gf" 1 £©.36 hoB Idf 2-(athirldathi)hyarazind [Blidsh IPatnt S¥Ri282ki0l1i4d of/\g_MF at . .
rat ed | p5°tiNAs aeadeddparimiwise with 8@}7 deZBmo dfch\s E? -9H- XT@H“ onqRyer a 45

dlict wess t\dkenafuﬁhei Rjecitatgithap pecypylated yag ;‘f%{"f b Ao 3§g @ﬁ,lg
Igbl a d tr H It
Y] of IN mgf h"}“ﬁi?nfwfﬁig a grgo'w F&mr o’rﬂﬁd o ° flGHingo 86Id] fnp N1GB—203°C.
g pltatewa co ecte rieq to glve 890f product as the - .
fbhnesul fonic acid salt, [err]. Di SExAmptld Hn Of 1. 0 f t he product

H f ol | enea-i urreaﬂﬁbamzowopwaw Weddindazol 2y ethylleyneleth @ chiorice salt
en-9-one |

3-1R-[ [2- [ 2- di A2Ys9d badimO M@tm#lyﬁyegﬁa GaFTIRK nclud
i

(:'U)

suspension of 42.3 g (0.4 mol) of 1-chloro-4-nitro-94-thioxan 50 ml of pyridine was
treated dropwise with 20.7 g (0.17 mol) of 2- {{hydrazinoethyl}aminolethanol over a five minute span,

keeping the temperature less than 30°C. The mixture was stirred overnight at 25°C and the precipitate was

collected. The filtrate was treated with an excess of i-PrOH saturated with gaseous HCL to precipitate a

so second crop of product. The two crops were combined and recrystallized from DMSO to give 31.1 g of
product, mp 293—295°C dec. ' .

Other 5-nitro-2-{substituted)- 2/-![1]benzothropvrano[3 4,2-cdlindazoles, prepared in the manner of
Examples 1—3, are as follows: §
N,N-dimethyl-5-nitro-2H{1]benzothiopyranol4, 3, 2-cd]|ndazole-2 ethanamlne mp . 184——189°C methane- :

65 sulfonic acid salt, mp 266°C dec :

y 3 .




th gaseous HCl provided 0.8 g of the product as e hydrochloride salt,
. Ue {err] dec. 20 - . 1-Chl or.e- 7- net' hoxy-4-ni tro- 94t hi oxant hen-9-one is
repaced as foll.ows: Route A A solution of 27.6 g (‘0. 16 nol) of
- anmi no- 5-'net hoxybenzei ¢ aci d [N, B. Chapman, G 'M G bson,. and F. G .ManR
B .- Chem Soc., 890 (1947)]-16.0.m (0.38 nol) of 50% aqueous NaOH, 220 mi
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A mi xture of 10.2 g (0.03 nol) of” the above benzoic acid, 360 pi- L
i oacetic acid, and 180 m of "trifl{oroacetic anhydride was :

roomtenperature for 12 hour's. The Sol ution was concentrate
| solid was triturated from nmethanol to give 9.2 g of produt
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in an /@QﬁleQQ&Iﬁarﬂﬁa@tﬁ{}u ﬁtﬁﬁénmﬂo;ytémemmuoaww NRsihyht Ut ed
i ol s. rhotiem{phica

cleaq N- yl - 5-ni tr‘\cﬁogﬂlghehw rvetolﬂ&k BH{f alo'eszNWl f&ﬂ nﬂqtﬂwﬁwandm.mdmhme- _
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cd]|nazol e-2- Wﬁ%ﬂ‘,ﬁéﬁ pi/ {%}%}L g mol) of 2-{N-{2- -
3 ([etf ] chi or Sabrainct et et enholly Z‘a"ﬁ?d'l‘.hﬁ e WO HBLRLa 1B water and the

tisol at "t 0 f uselutitin WS exdracted with fiehidrmetHdne. 'ITheaﬁédl didhiovdatettifie G Glas Eeshdtéyraphed on

anplle 10 W ts'l'tc be'ﬂmngﬁ dighterempethane them 9y dmebmetmnmsthammoatveperprqduétesan

ol-
3 hoffrs. |nss?e 1S d'c tr Eﬂ'lﬁr gturated with
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wgase oifs HC unholhtnqaroem Qg (0DB3 §)df MABChHPEEyBING 2-(phBe/ emﬁ:eﬁz@ iAd) Hn':dor,
recr y al | i zed Kpyatsits, Etﬂ@rqive'me iAotz Qhirh. ad-f Sdi. Hﬂmprz)daz:ﬂswl. Eh'thysB mel)tlof)énm‘}arous

|t 7 1 hyftazinegn Orplo aBs_qutaaethan unte TheoRituregwds plogred int '
b ”Phéiy | e T 2@@%’3@? t@‘al s
2H 1 S f_'

le-2cy| gffed) - 2- (subst i 't ut ed) nzot hi opyrano azo es are
S'E'r epaifed in t hélethod 8
d % 60 . A mixture of 1 0 g * (0.0025 . mol) of 2-[(2-5-n|tro-2H[1]benzothlopyrano[4 3,2- cd]mdazol-z-
lein g yI)ethyl]ammo]ethanol in 50 ml of DMF at 25°C was treated with a suspension of 0.12 g (0.005 mol) of NaH -
cold 3 in 20 mi of DMF, stirred at 25°C for 15 minutes, and treated with 0.9 g (0.0053 mol) of benzy! bromide. The
| B mlx;ure was stirred at 60°C for two hours and poured into 300 mi of H,0. Workup as in Method A gave the
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manner” of. Exanples- 5 through 11, with the exception of those conpounds
whi ch contain side chains with 45 reactive groups such as NH, [err] or
In such cases, the reactive groups nust first be protected as describe
Exanpl es” 12 t hrough 14. These derivathéﬁ anunds are in turn reduce
t re 5-afm no conpounds as described in anpl'e 4, except when benzyl
group(s) are used as the protectln grod¢@31e14n thIS |nstance the

reduct i ons . a3-R-(&Hitpi28H! m°thi'qf?y 2 dazg) ]
el ot SRS b W RS P
the manner o ﬂt 1 0"0%& 1 hou all oilt® rdUerté}nﬁ&atZre, arﬂl—tntu e,d t\ilt e in a
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am no) - 2-(su ﬁﬂﬁ;}g@l@@ﬂf‘%ﬂ"e’%ﬁ"&?"ﬁ %[ply?naz?lol[opyranoé cd |Indazo l'es. Exanple 31
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2-[[2-[[2-[ 2= Dﬂa;pl l)e#wl ﬁ {SQ-‘H%WH% PR ﬁYPvggd 'Eds&t%jj
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The product Qus uﬁtf‘ racipliafiér WS caMPIBB The kolldQas & cﬁéihd triturated
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" KOH in MeOH, 10 ml of H,0, and 10 ml of THF, and the mixture was heated under reflux under a N,
atmosphere for 16 hours. The mixture was treated with 100 mi of H,0 and 100 mi of CH,Cl; and the layers
were separated. The aqueous phase was extracted twice with CH,Cl, and the CH,Cl, extracts were
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fofmati oss -as descri bed n Exarrple 34 gave : g of the product as the
hygir ochl or dﬁl Sal'm) %m AL ?lfotl’x‘;pyrano[4325c§]m§§zol éthangrgme |

Di et hyl n‘% i A
|b_' nz_ot h| Onybgl'?f if; fg_f(a,e I:g;a?ﬁ;?ﬂ é:hl?:ﬁ's 8-dlmetho -4~mtro§-:€-égl nthen-%ne%%nél'ss g
1 400 Iptecigithte tha®iccdmiistod vy omteaeea hﬁeh):ds\mdéatzsma pradiutt, gp (68-0688. nol ) of

1-fchli or 0- 5- MeChio aadnmetnqusﬂmmmmeao@e is nrepared Boligivs:d¥ soDKPn of 9.5 g (0.048

defcri bed i - ciglP. KB dD N. Chaudhury, J. Indfan Chem. Soc., 86
oo TR yﬁ Tl e
- 2-Jret hoxypeised sQlt— oy GG&n&im Was méintai éh $5 tl\e | 2aditicH aktBthaer
of Exarrpl € t@rbperdtlite @vas ¥epf hadéw FLYyAftepite raydnmtvlihsxqmplelé, mixtuee waslstirred to 0°C for one

t hoxy- PHG mqtrglgze@lpp BEhyi mahqy;(y cetytey egwhlle cold in a thin stream to an 80°C solution -

e R R e R e T e

mafiner OEO ldlfl (pH 3) with concentrated HCI. The oily material
- which separated was extracted into CH,Cl, (2xX), keeping contact with air to a minimum. The extracts were
combined, dried under N; (MgS0Q,), and concentrated on a steam bath to a brown oil using a stream of N,.
_ The crude 2,5-dimethoxy-6-thiobenzoic acid was immediately dissolved in 40 m! of hot anhydrous EtOH
and added to a pre-mixed, 25°C mixture of 9.2 g (0.048 moi) of 2,4-dichloronitrobenzene in sodium ethoxide
{2.2 g (0.096 g atom) of sodium spheres dissoived in 30 ml of anhydrous EtOH]. The resulting susperision
was heated under reflux for 16 hours, concentrated to dryness in vacuo and taken up in 250 ml of ether and
250 mli of H,0. The layers were separated and the aqueous layer was extracted twice with ether to remove
"organic soluble inpurities, and made acidic {(pH 1) with concentrated HC!. The solid which formed was
collected; dried, and recrystallized from EtOH to give a first crop of product. The mother liquor was
. 60 concentrated to dryness in vacuo and the residue was crystallized from CH,CN to give a $econd crop of -~
product. The mother liquor was concentrated to dryness in vacuo .and the residue was flash
. chromatographed over 500 g of silica gel, efuting with CH,C!./MeOH (15/1). Combination of the appropriate
fractions, concentration to dryness in vacuo, and crystalhzatlon of the residue from acetonitrile provided a
third crop of product. All crops were combined to glve 7.8 g of 2-[(5-chloro-z-mtrophenyllthlol-fi 6-
65 dlmethoxybenzolc acid, mp 218--220°C. _
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< 14 002 Exarrpl e 37 '

B\ no- NN- di et hyl - 7- met hoxy- 2H[ 1] benzot hi opyr ano[ 4, 3 2-cd] i ndazol e-2-et
ne Hydrogenation =~ of
diethyl -7-nmethoxy-5-nitro- 2H[ 1] benzot hi opyrano[ 4, 3, 2-cd] i ndazol e-2-
anam ne as described in Ekanple 4 gag,e ;Qtﬂa oduct. 5 O her
A no- 7- met hoxy- 2- (substituted) - 2H 1] H yrano[ 4, 3, 2-cd] i ndazol es
b prepar ed fr omnikereap 8. 0400i06@ 8o} of: the above benzoic acid, 600 mi of trifluoroacetic acid, and 300 mi of
et hoxy- 2- (stufwt"rawi&e@ v@ldﬁlwa\S(ﬁﬂE @E’ﬁzfet fdup wantsfae@wzh @dl 4deitioneb |78 gl of

t he manner 2 ygndeEgg 20 hours g reaction mixture was poured into 8 | of H,O :
e e e ,,c;um ;gd 4] SRR F159 P Iy BB TR
o-yl]-1,2-et ha kamﬁuaoxy -onvaﬁmsal A-hyldrx G iafd) 7QD-dinetrRky$-hife-2 Mubstinked)-
3 0. 0095 nol )zl-tbﬂbéazcampyaanszmcdll Foled canielpoepyred i thé tnmobfriw es 1 through 3 and 21.
o[ 4, 3, 2- cd] Predasugh eﬁ@nm"n’énaﬁ‘g T -@ﬁtbvlsmwo)ge WJ-7 1n§r° benz:thlopvranoifir 3%
’; rmet hyl arﬁd}lﬁd ﬁ}}&gro i H rgpen?g-:ne which in turn |s prepared a VFJZWA s%gg;rrﬂgi)hné::f

i ro- -thig
L I) 0 gl[( fnitrophenyl)thiol-3,6-dimethoxybenzoic acid, 50 m! of toluene, and 3.8 g

o (Am noet NBIOSEXRRINGH thigm] ehidrido et 1beatoiTuReey o2rkly o it RoTe SSAEAMtrbto RYdrHRGH 1 wabiso,

M cd] i ndazol - 7andidissdived irr.ﬂommrdeabsrabrte 'Readumnmwfreaaedeampmmmh A9 (0.0B r@pl)ofAlCla.

. 0047 mol ) (f[ dc?gﬁp tze %%GF@W ig Tnd o%re advm?ﬁfﬂ- e8 foggvo i ?d7f();5r
i opyr antf 4h8e] 3% t 3 Q'EJ‘ éﬂ
g“excesg 20 r sfdubcvégfu dbub °c @ihk ctaflz KF to
gave Goiad 196 O Hieduct, DZRar3

5- (di substituted)-2H 1] benzot hi opyrano[4 3, 2- cd] i ndazol e- 7 ols are’

Zﬁg{ gdzgr 3’(271 mlno-WN-Slethylgqgglme oxy- ]Denﬁhrggyrano 4532r I nrr‘]'%ré of

of N, |eth 1-7,1 -5-mtro-2H[1]benzothlop ole-2-g! mine
A 10- 2 [ 2- (Wlishiv b enated Bniybtce Moo T dhaeetsas coboribns @B@Mne : g,v CJﬁbZ S fseee.
Reacti on of Other: 5-ammo-7 10-(d|methoxy hydroxymethoxy, and dlhydroxy)-z-(substltuted)---'

am no- NN- e e enmhmmg .32iqplirdpesles serhbo mwb{rdm @ezapwpnwazmw-mwm
ne with 48%50 u )-% 5T HB‘H’-ZZ-t -mn d%b n ranoﬁ{:{; n az I%n‘leoiuc:\

ani no- 2- (suqaf.?oﬂ 'tmsa.zur“;fé“bsféqi O RS S AT T RRAT S giegT10-die

epared fromthe 30- appropriate

arino- 7- mat hoxy- 2- (substi t ut ed) - 2H 1] berEzm;lrlee.Cp ranof 4, 3 cd] i ndazol es -
t he rranner QJ[;Z [[E;(%] fylagg\o)qg)yg-rwp-gl methoxy-2(1]benzot |opyrano[432-cd]mdazol §-yllamino]ethyl]-

e 35 R Re&#ih da%i&@eéth;:rﬁfégéél%ﬁ]@i& %fﬂﬁ‘:"m@ ﬁhggmf T2 azﬁﬁ%h%ﬁif%:ﬂi%e

(di et hyl ags neaineydeséripedd mZExaraple 3) t ftg'm 6101, @&1)5th8ﬂﬂ coafpolnd, mp greater than 250°C dec.

| or 0- 6- net hox ﬂllhem t7r1©-dm¢tlt°m-@$eﬂml?mgn Qor 0 regylaming)esybistitated) 2R lhenzothicpyrandi .8,2-
amﬂ e 21 Br gnner of Examples 5 through 11, with the exception of those compounds

chl or o- 6- net ° ta F hal

\% re@é&l’iﬁ gm_lg ﬁ?ﬁi&% e?)% I]rbsdlctf cages, the reactive groups

met hoxybegze net‘rhése Ja:.ze und3Bfelln tubftbdu i AbburkiSad dageriBRNA Bample
. Exanpl e 26. 4,4%¢ept wheﬁ]:émem gl&u:ﬁm dse«gs,thqqdmagnhmhp;x thiginstynce) se@eduedons are carried
- met hoxy- subseytin/y Iﬂgnq_mckel as the catalyst The 5-amino compounds are

Q.
1 10 -8-
subst i t ut ed) - %g{g %ng’% i‘f‘éﬂ enzo g;’gll 8'3[4"%2 i 1 ‘Féd 1finpethexy
genner of EXsa”p aéy no ubstltutedl)-ZH[ﬂbenzothlo yrano(4,3,2-

- Ami no- NN- di e&dnydaz&srmiy Xoytand]; emaafahleamexw thaadihee | ilaed fe Rdwkdading

m ne 45 : ﬂHg e friapmer of Exgfnple 20 to provide 7, 10-dimethoxy-5-{disubstituted amino)-2-{substituted)-
N- di et hyl - 8- HBS(’?“B”W’%"PH?‘?HF]Y]"B@F??N hi opyr ano[ 4, 3, 2-cd] i ndazol e- 2-
thanam ne gs described in. Exanple 4 gave g, pduct . Ot her '

- ani no- 8- et hpyyHRR{SiHeRkhhoeag)7, aﬂ[.rlal-:h@azznh'fue%wm.eﬁéh 32-2dlﬁdézblfvﬂ azol es .
re pr epar ed fyilaminolethyljamino]ethanol '
A mixture of 59 g (0012 moi) of 3-[2-[[2-[2-d|ethylammo)ethyl]-? 10-dimethoxy-
_ 2H[11benzothlopyrano[4 3,2-cdlindazol-5-ylJaminolethyl]-2-oxazolidinone, 70 ml of 2/ KOH in MeOH, 50 mi -
- §5 of THF, and 35 ml of H,0 was treated and the product isolated as described in Example 16 with the
- . following excepﬂon after concentrating the CHCl; extracts in vacuo to dryness, the resudue was crystallized -
" from CHLCN to give 1.9 g of product, mp 119—123°C. i :
Other 7,10-dimethoxy-2, 5-(d|subst|tuted)-2H[1]benzothlopyrano[4 3,2-cdindazoles are prepared inthe
.- manner of Examples 15—18. . _ ,
60 : L
Example 25 - '
. 2[2- (Dlethylammo)ethyl]-s {[2-[(2- hydroxyethyl)ammo}ethyl]ammo]-2H[1]benzothlopyrano[43 2-
cdlindazole-7,10-diol, hydrobromide sait
A suspension of 1.9 g (0.0039 mol) of 2 - [[2 - [[2 - {2 - (diethylamino)ethyl] - 7, 10 - dimethoxy -
65 2H[1]benzoth|op_yrano[43 2 - cdlindazol - 5 - yllamino]ethyllJaminolethanol in 100 ml of ethylene

32




ropr| ate
FOXY- 2- (substi t ut ed) 5-nitro-2H 1] benzot hi opyrano[4 3, 2- cd] I ndazol
manner of Exanple 4. 50 Exanple 43 '

- (Di et hyl anmi no) et hyl ] - 8- et ho H)Benzot hi opyrano[4 3,2-cd]ind
-1, 2- et hanedi am ne, hydrobrom de salt "Reaction of a solution of 4.
22 n@dhloridé whe tedaited Oialsiindh @ithy.b mBe121008X yol? bi bbtdparittarhide, Gpiyed db 26°C for two
: 3 2 dﬁdﬁ |tneetastuit*ear28delttlheﬁha-ﬁm¢5 %m@ 021 §olyof(bgrod JeEomide. n‘bheated at 50°C for two

%rea éé’%;lpltzte was col ecte?wqirecrystgﬁ%ﬂ %ﬂ tO gwe, F@ 6
ro

Ani %oet rm(a: luehi&ﬂ.@manm 8. oxtinkiazdielz hb-BRR7 BleNirgRYEaH6H 4ne3,
ndaz oéofraspohdmﬁmo-ai o:b/rmuudaerssaltne inar@et oftExampile 25.5UreP@S banpound isR-@- g
2 ol etbwlam"{ot}ﬂ{vwmumé‘ﬁﬁwemwy@vﬂﬂ 2dlindaznle10-gio], 1 vgleqipromide  salt, mp
pyr antE ¥ 98-0- cd] i ndazol - 5-yl ] - éEx g pedi ani ne, hydrobroni de salt,

YT

exce§§8p thtl B-m(&{h%m éj %ogQHﬁ]rbg&Ltﬁﬂa |g@az<ﬂé2-glﬁ§rﬁmuged In Exarrpl €

ol) of 2 (dlethylammoethyl)hydrazme, 20 f((o .0069 mol) of 1-chloro-7-

di su bs,tnethwy adlone) RNd @ev0d (4.0059 Zhol) 0 K503 incl0o$nl af >gylene was

ar ed f riguatet Iate?om)‘orrbﬁhoe . G Iedlmlangeaathmﬂlﬁl qu?e@dlds'!ﬂSSrlwrﬁted IndH-Granghdried &

Ex i rrpl e 725. giggl4g ofero r? g uct was taken up in 30 mi of boiling EtOH, treated with 4.0 ml
m ci

e e L

Olpissolution of 1.0 g of the product in EtOH followed by treatment with an excess of i-PrOH saturated
5 R m no NN- wittegdaydus BEnmboviaed\0-84-§f Hjdyeodued dsitiehydaciogritie 3ai2 mpdf$°Adez ol e- 2- et han
argne wi t2n 48%0QHRro-E:etioactnitedfthipx@thanstoae Ezpr@axpé ag f?ﬁ°"gﬁ’ oduct. O her

5-:gm no- 2- (éubs ituted)- 2H[ 11 benzot hi opyrano[ 4, 3, 2-cd] i ndazol -8-0l s are

pr par ed fr Riti by 6 Oalbﬁ f 2-ammo methoxybenzolc acid [N. B. Chapman, G. M. Gibson, and F. -
S5-#m no- 8- ngt nhzmﬁy.r %p 'sg ob oaA)) -% hﬁlﬂ&%ﬂb%ﬁﬁﬁeﬁ:ﬂ@ﬂébfé) 250 ic HyO) a1 19159
i ngt-he masn@re obl) EbNHNpL was'ﬂiade dsicsnigb @ mﬁﬁuré_&‘ 50 mi of concentrated HC| and 65 g of ice chips which

NNHDI et hyl - hadk been lncex uav mo!qdonz it ceéﬁtbd 'HNSBWZQ Fwa&z*tsw@hzutéhg]
nai i ne Reac®d oq.ﬁnalfdt o v ri] comhp] l(l;e mlx;urewasstlrre
i Ml e Ky o u;rif'?‘i,gf e ol id ol s

. chiffor o- 8-saeJeniiyn -ﬁoﬂmhg) uﬂa{gaﬂfemaam&. Gine Hait v}alsoa ppliedods - fskliedate rddisteini thed

i n arrpl e @mpgatuce a7 °©fTh resgtipnt mixture, under N,, was cooled to 20°C and acidified {pH 3) with
1-1 or o- 8- mﬁ 79 HChiThg mw N3P axerﬁ Wi 2. Bhef %C'p SBHan-cifieren to eaguepo

Of.ﬁ_ Exarrpl e ?CH@ %rg a§ y n&ﬂ%ﬁ)ﬁ %wew con'l'b ane@ Under Nz
p- et NoXyesS {94010 tdrgriesd)| L T 0- 2-

(sybsti t ut ed) -merhyé)smambhl-zapipb &;dioyazirodbdmelamedobsd Wr1d0 re‘marm:lydroustﬂtmi-l
rra ner Eangradiiesso 3 prenixgd, 25°C mugg'e o ichlg ronltrobenzene in sodium ethoxide
5~ no; o fpea fﬁﬁiﬁgﬁ gé’””ﬁ“ oREg.o ‘?’W "ﬁ"ﬁ@i!eﬁ i I"%o‘?nd?i%ﬂ"ffﬁw:%{mﬁ%a
na; e 20‘0 1 L Widle sepa ed and the aqueous layer was extracted twice with ether to remove
NN-gdi et hyl - amﬁ&wrey ufitiek lafd mialiel R (A 11N ivitp Yonasnbratéd BICR Thalddlia dhithli@med was -

et f|anam ne e;sl?dens driecb el rmtv@tla ir@n &t @iveie tyr aeRsc19.8 dpfi&fS-chioro-2-nitrophenyl)-
2!’ r Ce) 10 th‘ﬂ f Qv E‘Eﬂ? the a ov]e lgergglgtacml %R X’\r g‘ﬂg)l[lene, dng 4%d| I(Jl &Q%\%ll)%
p paJS iJ uﬁﬂe lux é é\i ours, con ntrated to dryness in vacuo, and dissolved in
10: aﬁrbsé.l.&ee. sauttorntwa o] ISR b Gt 0. A5 %0 068 ol of A, AeIRY 186
In. he man nﬁ!inpeifat %’Oﬁunﬁ’d&he addition. The mixture was stirred at room temperature for 20 hours and
Ex | e 48 poured into 800 ml of ice-cold H,0O. The mixture was stirred for one hour and the H,O was decanted from

the tarry residue. The mass was washed with H,0 and triturated in boiling MeOH to give 8.2 g of product,
50 mp 235—238°C.. Other 1-chloro-4-nitro-9/-thioxanthen-9-ones containing an -alkoxy or benzyloxy
. substituent at positions 5, 6, 7, or 8 may be prepared in an analogous manner starting from appropriately

' substltuted benzoic acids. )

" . Route B ' '

_ 55 An ice-cooled suspenslon of3.0g (0 125 mol) of onl-free ‘sodium hydnde in 100 ml of tetrahydrofuran

3 . was treated portionwise during ten minutes with 12.2 g {0.052 mol) of 2,6-dichloro-3-nitrobenzoic acid

" [Lehmstedt and Schrader, Ber. 708.: 1526 (1937)]. After stirring for ten minutes, the suspension was treated

ik - dropwise with 7.0 g (0.05 mol) of 4-methoxybenzenethiol [C. M. Suter and H. L. Hansen, J. Am. Chem. Soc., =

- - 54: 4100 (1934)] in 50 mi of tetrahydrofuran. After stirring for 30 minutes at 0°C, the cooling bath was

60 removed and the mixture was maintained at 25°C for 12 hours. The mixture was acidified with 150 mi of
10% aqueous HCI, then trated with 200 mi of ethyl acetate. The organic layer was separated and the
aqueous phase was extracted with 100 mi of ethyl acetate. The combined organic phases were dried
(MgSO0,), and concentrated to a yellow solid which was purified by flash chromatography on silica gel,
utilizing dichloromethane:methanol (8:1) as eluting solvent, to give 11.89 g of 6-chioro-2-[(4-

§5 methoxyphenylithio]-3-nitrobenzoic acid, mp 154—157°C, following crystallization from toluene.

B . T T S TR NS

.33

A i SR e P




S

N—[2 (D| et hyl am no) et hyl ] - 10- met hoxy 2H[ 1] benzot hi opyr ano[ 4, 3, 2- cd] i ndazo
5-yl]-1, 2-et hanedi ani ne, hydr obrom de salt Reaction of a solution of 3 29
(0.0087 nol) of 5-am no-NN-di et hyl - 10- met hoxy- 2H[ 1] benzot hi opy- i

. rano[ 4, 3, 2- cd]lndazole 2-ethanam ne and 5.3 g (0.0259 nol) of

. 2-bronoet hyl am ne, hydr obr oni de, |n 7@@% of EtOH as described in v

- Exanple 6 gave 1.3 g of. product. 1

t 5-[ 2- (Am noetAwihurdidinop gde. @Qmélmfmwuﬁbvwem)c%mdsb n@b{tﬁﬂmm‘bbtlﬂlﬁyd feuahi&F 3, &

2 cd] i ndaz tifludrBacetic, anhydridewasotitrekbat st ter perature for RIS Bresolhtualw mramd apd

g (0. o@sseswmgg(oleﬁww tsztang m.r@% ? o'aw%ﬁs phpr dum;%%}; Elfgc;;e- Ei
zot hi opyf a :gj(;g .
and excegssﬁlggarr%n 11 'l St ene e as escrl e‘g in Exanpl e
25 gave 1.9 g of product. Qher - "Example 27

2, 5- (di sub&in-Diethdd)nitttg-dhe bﬂmgtm’m%g&ls amotfiopy@ndld 3 8t dlindarple2etha@antihe ar e
eﬁ‘ﬂi"

( g( 0 lo
%S@E%EWE%W A ’%@ﬁ%ﬁﬁ i R W
|
- benzot hi opyr ol as " thof/-substituted phenylmethoxy)-5-nitro-2-

- 5- ani no- NNistlbstitukad)- Mﬂbmthemarﬁtd[alz]- mmdslawéﬁarw [irth@ manmed bi Exddpied Bthzbugh ha
nani ne wi tB,MS%EHBrﬂas descrlbed i n Exanpl e 32 gave the product. O her

5 m no- '2 Eg‘&f é-?%-l jt %Ezb:thogj?ranoqég,f'-bﬁlhgazgl gr?‘azng)ul\e 10- ol s are.
K

pr epar ed f - thoxy- -m 1lbenzothiopyrano{4,3,2-cdlindazole-2-ethanamine was
5- am no- 10ny#kdgl &hu&tuae fH‘] GoRE&H 1 |EQ9M5I@'3C£‘§W31 é'f é@ezqh@s
in the manmz#ma"cExarrpl e 32. Exarrpl e 51 50

N, N- Di et2hy| - Dtires Slaming-95methaxy 3= upptitgterd-atd banzoippyranslias. Bedlindeaples pieprapasediram ha -
nami ne Re afS;F B:H'orgpt rmtmxuﬂésuaftltl&e -SgltW%szyraa?Mﬁz -cdlindazoles in the manner
2-(di et hy|%rﬁaﬂo%‘r‘ﬁry|)hydram ne, 7.5 g &@mP@33 nol) of 1- -

chl oro- 2- nsAhmnWM-diatthraqath%méthmaﬁnIhemmfmupmnoms 2eflinddzoleR-efbvhansise descri bed. .
Exanpbe 2ARQ pnejtiefdy V-diethyl-E-nitro- :9-phenylmethoxy-2H{1]benzothiopyrano[4,3,2-

In

1-Chloro 2c '?eoo §F-P ¢lpn 1@“3 ted {2 Parr shaker at -
2-thi Obenz&%& %réﬁam S rﬁeogu:ﬁ pﬁjﬁ aﬁﬂ% e was 1te§ a ﬁ%ﬁw r?naentrg\tedl? :
Mangli k, R." tdthdvBQinir.9-( enﬁ(}h@ Bsfiluféd pAREHYI- etthy-zT@ sﬁtutea)-ZI-ﬁ]EH?&otIEprﬂheus 2-
Perkin Tbasdinddzéles 7%re( 1988ackd i nfrdnine then rappropriate=x &mitroes- ﬂﬁnvl@mew-zasqbamhdxy,
phenyl et hé‘%ylberﬁ?th-amfm%& inflaggiestp she manpes of Bamels 2°.
phenyl met hox 2 Example 30

(substit ut & %‘ﬁﬁj’mm’ﬁmﬁﬁ?‘%@?’%]bz"’t?ﬂ'ﬁprd?ﬂﬁ %5”"31’¥°'p5|"’é’5'31"8’8th"91 21 he

|
manner qf BXau Rarel of 0163 g2 {0.048 6maiN Gb-aino-AAGH R YRe-AAthBIy-2H11 ]benzoth|opvrano[4 3,2- -
5 Ami no- Nl\bdthaszhy-lz-e&ammmy:-s?_bi[g 13- bematps 3PPl trastiNiR-ckadtidi 7abted andxhdran
ne Hydr gggn:g_tvas)splated toffurnish 15.2 g, mp 135—138°C. The reactlon was as descnbed in Example 10, with

'r“z*nﬁ'[ T S L e A AR T

@lof the product as the hydrochloride salt, 212°C dec.
5 am no 3- netdinetyr-, -, (9 ub-&hetbm,epsh)enﬂrhl[zt&@)gemm huir @pyetiaoRp Edbs&p@d @d«}nymwess

are prepar epnpaliiofiateder @-@ﬂql;ggguted)-ZHn]benzo;hlopyranoM ,3 2-cd]mdazoles are prepared in the
t
3 o L e e L L RS

N[2-[2-(Di etﬂnyéeaﬁhm Eh'y dungs-d?@ih @ yediddall fo the 5-amino compounds as described in Example .
| benzot hi ofsyaxeapbv Herebeﬁzw:dﬂloumaaze)usesayth]emot@tlm gravrdsli In thisiestaney.dhe teduatipakcare
- sal t carried out in MeOH, THF, or MeOH/THF mixtures using Raney nickel as the catalyst. The 5-amino

". . so compounds are then derivatized in the manner of Examples 5, 7, 8, 9, 10, and 15 to provide 7-, 8-, 9-, 10-
(methoxy, phenylmethoxy, or p-halo- or p-methoxy-substituted phenylmethoxy)-s-(monoalkylated or
acylated)-2-{substituted)-2H[11benzothiopyranoi4,3,2-cdlindazoles. :

: 7, 8-, 9-, 10-(Methoxy, phenyimethoxy, or p-halo- or p-methoxy-substituted phenylmethoxv) -5-

(monoalkylated or acylated-2-{substituted)-2/H[1]benzothiopyrano(4,3,2-cdlindazoles may be acylated at Ng

55 inthe manner of Example 19 and the acyl derivatives reduced using LiAlH, in the manner of Example 20 to

provide 7-, 8-, 9-, 10-(methoxy, phenyimethoxy, or p-halo- or p-methoxy-substituted phenylmethoxy) -5~
l(dlsubstltuted amlno)-z-(su bstltuted)~2H[1 ]benzoth10pyrano[4 3,2-cdlindazoles.

Example 31 . - .
60 2-[[2-[[2-[2-(D|ethylammo)ethyl]-9-methoxy-2H[1]benzothlopyrano[4,3 2- cdlmdazol 5- .
yl)aminolethyllamino}ethanol '
: A mixture of 80 g (00177 mol) of 3-[2-[[2- [2—(d|ethylammo)ethyl]~9-methoxy :
2H[1]benzothiopyrano(4,3,2-cdlindazol-5-ylJamino]ethyl]-2-oxazolidinone, 70 mi of 2/ KOH in MeOH, 35 mi
. - of THF, and 35 ml of H,0 was treated and the product isolated as descnbed in Example 24 to furmsh 6.4gof
65 the product, mp 1111 15°C _ _
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fof a solution of 7.0 g (0 019 nol) of

BE\N\- di et hyl - 3- net hoxy- 2H[ 1] benzot hi opy- 5 S

E 2-cd]i ndazol e- 2- et hanam ne and ;. ‘? @%(2{ 0566 nol) of

-t hyl am ne, hydr obr om de, in 60 ™ 1) as descrl bed in Exa
£3. 1 Of pr oduct npl e 54 Example 32

nd 5- [ noe i 'e vi '2"‘(’)61“&’1 I‘la?ﬁzﬂb 3'2244["1 et h| opyrano
»4-2_ ¢ azol 9 f'f %Wa(é? zﬁﬁ IO vr 32-
be 4 A t130°C T atmosp o hree
(0. 9 n Mhe mlxture was made
“zot r ano[ lb:erg':l’y ml]c mdam |aqtﬁoy§ I}Jadl-l heﬁﬁ énad’ditﬁﬁd td B/EWBDINDATI QR 8 lglim that

S bo rfenmeti mw'mtﬂbmnsse@lh yitk G.CHi 849, odiHEI@ aad;redresailized)fmln EtOH koxgivail. 2y of
3.9 p"

o d -PrOH saturated
e T
e Z@Jf i prddu

{ 25 Exarrpther 55-(d|subst|tuted) 2!-/[1]benzoth|opyrano[432-cd||ndazole-9 ols are prepared from the corre-

{1 Jio- 2- [ 2- (sapnsing\Proathary precyrsdrg RitelhirmardEhiragiy/32anol 4, 3, 2- cdl i ndazol - 3- ol

i on of

ifho- NN & et hyl - 3- met hoxy- 2H[ 1] benzot higgyieaaol 4, 3, 2- cd] i ndazol e- 2- et han

as @M N 20 i t h 24Bidritaniveo) ciea G2k thydroxyBmaiERis|aid 1ga6]-2-A1gbeRIcR Py fancidl Be T

np 5- amjno- 2- (sutyglindazat%d)hv@lelﬁlﬂ ridesattot hi opyr anol 4, 3, 2- cdﬂll ndazol - 3-0l s are
-9-phenylmethoxy-2H[1]benzothiopy- -

Ared fr om t 94 mol) of 2-{[2- [ [2-{d|ethylammo)ethy
n 1 d/ was’
S O e e
U1 manner fifdate cbht cuo to a small volume, treated with 300 mi of H;0, and the pH was adjusted
Examg§l e 56 to 6.5 with 50% aqueous NaOH. The mixture was extracted three times with CHCI; and the extracts were
N, N- ¥ ethyl -3 cgnblmﬂe@m F.Jnandreonceifatddieyacun Ridoypyesdine fesidGs Wascitbpolved drrainminium

dani ne eéE‘P rB f Hafn r TtEH’ gltlbf-P Hg‘lnﬁl Rrg:tm}g_tg)yl vyﬁgpymgjpte The solid. was collected and

ifet hyI am' Ce N5 @L” 4 B orpritntbel QQ?[@sQQWndQJot 10- d from th
chl offo- 2, 7- di méawmg 71BistoF m@ e @apeernma\ethaxya@ecuﬁo@f [ forepared from the
bed in Banple 21 gave 2.4 g of product.

1 1- Ch1 or 0- 2,%- di net hoxy-4-nitro- 9H-t hi oxanthen 9 one I's prepared from

5-rre_oxy2t i 2 4-d G nitro er
o ! o b LR Aol B SRR i Sl AR
- p-ne hOXy SUbSt | A%lﬂlarepbeﬁlylg”ﬁi(bﬂ?(%ﬂ%frﬁ f21{12-12-(diethylaminolethyi]-9-methoxy-2H[1]benzothiopy-
2- 2- (sbst i t uisedinoRid 2iddlireiazd S-ilanyoiamaif24x3zofidiaahp | and SLBOME Sf aifoBe [aictip Bbletori bBf béren
e manndr of Exa @gldq_mtd@hlgromthamvaahgpt%t refigx for 15 minutes. The suspension was cooled and poured
th Exandll e 57 5- %%. ?}uﬁef{l_aap glc rbﬁlmtq.ld'}a agx[efus mixture was extracted with a mixture of
| benZot hi opyr 3 E ?r % ancé&nase ﬁ{)aégshed wi h brlne, dnef:l {Na,SO,), and
th itara

o N N-dli et hyl 23, 9-ds ﬁﬁ ax;heﬁmauhrvasa tgboly ehemza{.minommnm[ h3t a?eu@d}.tn PELRIpRAtION as
et am ne as comelete] The solid nvaEmilnqsd»@nd dgm 65°A ¢o giveolilig of the(irbiict as the hydrochloride salt,

2B 0%
s 5-anjno-3, 9- d'""’eg ?ﬁg o bl 85 SR B vodrad o W 650
th es are prepargg n I'r ro{ ample 34
s - 3 94di met haxy- 230at 1t 5N tro- Ef—l[ ]E’E) tzot hi opyrano[ 4, 3, 2- cd]lndazo
| es ifn t he nanner of Exanp Ie 4. Exanpl e 5Bxample 25 3

e N-[ 24 2- (D| et @ﬂ?—&;@;ﬁv@)@mwmlsﬂtzétzavmmmxwwemymmw IWEMMOB 32-cdlin
e dazol yl yl ] i"? EE "’}’Bed'(@tﬁﬂ r’hol)h)#:i 5—&9[ 20[91(0(21 e%hy %!mtno)et \; Cst ygrgxyoltl-l[ﬁbenzothlopy-

> sol-utfi on Ofsa r§10 lethyl]-2-oxazolidinone and 100 mi of 2V KOH in MeOH was heated at
. 5-amno- NN-di eéfh‘-y |for38 Aoudé Mlmgd-a% dehibed A @kdmoD16-to give the crude product. Chromatography
rano[ 4, 3, 2- cd]overchilize bed ugllizing [3cinetiil pestatg1MeCH 8s gludn 992D grofi furepdroduct. Sait formation as
5- 2- br dnoet hyl arﬁeﬁébedﬁyﬁj‘PGB‘F afrﬂ‘ﬁ'é"glgrf’fﬂﬁ H’ﬁduﬁfas thedprirgehlaride it HR d24TP3E% eprreposi-
s gave§l.8 ¢ oduct . - Exanpl e 59
;’ S- [ 24( Ami noet hyI ) ani nol - 2 [ 2- (di et hyl am ng}am‘pm@b] 2H[ 1] benzot hi opyrano[ 4, 3,
2- cd}} ndazol - 3, /VBN@lecﬂ\/W mymomtsrrmrn-zwﬂmmmmmbﬁmm cafindazofetosquaanahiael of 2.4 ¢
(0. 047 nol) oh m e g_ 9H h ﬁb? yaf 2-@iethylgminsethibydraife] 3.9 & (90093 mol) of 1-
zot h1 opyr anoa[{g P W ERY8rHhioNanthen-Sroneip 80BHeT DY|Fias desriheA Brf<amplad! aayp 2.7 9 of

. and cess %OI’ om tmd)rb-BQ{H!QQy-#-ﬁtrmsH thioxanthen-9-one is prepared from 2-methoxybenzenethnol L. Gotter- o

P : - mann, Ber. 32; 1136 (1899)] in the manner of Example 26.
1l § Other 7-(methoxy, phenylmethoxy, or p-halo- or p- methoxy-substntuted phenylmethoxy)-s-mtro-z
,f (substituted- 2H[1 ]benzothlopyrano[4 3,2-cd}indazoles are prepared in the manner of Example 1to0 3,.21, 26,

65 and 36.




Exanpl e 25.

ol Reaction

hm no- 3, 9-di

in the 65
Intravenous
[2~]5-[[2

Nt ai ni ng 25

it ernativel y,

s noved by |yo
Movi de a pédd
gintracting St
Wnzot hi opyran
Mructural for
Jereof ; whes ei
pigdroxy or alk
‘_z_"_ is a straighf,
[l ai-ght or st
bstituted WI

- wherein
: rbon at omes

45

' 55

60

: ethyl ene dichloride as described in Exanple 25 gave 2.2 g of product.
ser 2,5-(disubstituted)-2H 1] benzot hi opyrano[ 4, 3, 2- cd] i ndazol e- 3, 9-di ol §
‘ prepared fromthe correspondlng 3, 9-di met hoxy preecursors in the manne

B no- 2- [ 2- (di et hyl ani no) et hy! ] - 2H[ 1] B34 A9%oyr ano[ 4, 3, 2- cd] i ndazol - 3,

@ benzot hi opyr a
- npl e 18) asranble, 3,d4chmdaza@kﬂ-enrahdﬁmsaidts 8g90.0888 pial) e1}-tirsmdettliaefinenaydibrdindde, in 30 mi

ection at retﬁt@itlesrq!ﬁecréze@rrnéxvmplhﬁsewer1rﬁimprdﬁhe solution is sterile
tered int'® 500 5 mM vials, each of whic Egl ns 2 mM of solution

Gt i onal |y subs |<§t
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Exanpl e 60 60

of Example 37

B i no- NN- di eb-Aminody, A-digthwiet-hethgey2 l!jemrlmpvfﬁn ?-edliofiazole-22theudniindazol e- 2-- ...

oKl ibenaqthiopy BaRIAE2-cinezple-2-

ananmine wth: ztt!%omrat‘; ﬁzg
m no- 2- (sy &Y ﬁﬁﬁ‘iﬁﬁ &52% ﬁmgﬁﬁiﬁéﬁm%p@%{m@ka&m& Sl ﬁ’JeEar@J .

pared fr Om %Q%g&mafeof théth&ky-2-{substituted)-5-nitro-2H[1]benzothiopyranol4,3 2-cdl|ndazoles in the manner

: My 42- (substit ut ed) - 2H 1] benzot hi opyr ano[ 4, 3, 2- cd] i ndazol
manner of Exanple 32. 38 0 114 002 Exanpl e 61 Preparation_ .

mle

F %t Lon ﬁ?ﬁy@%xy%tﬁﬁbenzmmo rane[43 2-cdlindazol-5-yl]-1,2-ethanediamine,

Csdrmariazsné € -(@009K IndoBt 41 )5 anidhb-A A Ry RN Rlethbdy MM Ibenzothiopy-

%&Rm%w,a or.?.rzl.r a3 é%ﬁ

n%.{ﬁ%g% riHok ra%%ﬁndaz -7-01
hrdBdmidd &l tra lon 1nto vi a

phiRebaiab ioh & susparcichhud 2)3i a0D047Hreel) ﬁ%[Z&ﬂ(M{ﬂmMﬂhy}? ntemoxy~2H[1]ben- :
gathigiyranpl4i3g- Ma@k%vlirb&etpﬂeepmm ’WWPUGWFC’G i5alt, @cgxpass peyen yifgemide in

%ﬁ?;% % I%T?“ 430 : b@\e&mﬁ-l@ran '3§ 'é: :Z°L€7‘°'s qre pre D?fed from the corre-

mul a err and t e phar rraceutlcal y acceptabl e salts
I n the substltuents [err] anEka{nelemp represent 25 hydrogen,

Wr nof2-[R{digthylamipp ran wepl-1-af
?‘ﬁ?ﬁn@%ﬁ%f"ﬁjﬁg ° mr%t%'asﬂé arﬁgwdazraﬂmanamm
mgﬁﬁtﬁﬂoﬁyr rﬁhdca&da%r.%r&y% OLE8rdd’ from the
dieidtela do-mmtfads@m(&mmutédmantmemoﬂhtopvfano[4n)2~bdmaézbrys in the mannerof

E*an‘mytﬁ’zoxyl R and R' taken toget her al so representing 30

r_r] 35 wherein n and mare each 2 or 3 a‘%f"ﬁfl a direct bond or 0, S. or

W, v-DibRy YA nftfo- h 30C AR daaA b hafmikg OM 1 to 4
o eRnt ot ot

tro, [err] 4&lRoW-RthdR‘tmo:emh@es-m]e mtooNR'oRﬂMF admesfoﬁbeu IdREX; MpE 2f ga)ms:hg of
@ 4 carbon acytodu‘éhl or acetyl or 45 e

020t hi opyrang '?:W 9’63‘ irjo)i ‘ﬁ&?&ﬂ’%ﬂal’?ﬁ f"t°5‘ Trehervhenenginiay L feath-
' .e'e base f QM §ld’~((+fe h'd{qa ph 5o rﬁro r p-methoxy-substrtuted phenylmethoxy) -5-nitro-2-

{subst:tuted)-ZH[‘l]benzothlopyrano[4 3 2-cd]mdazoles are prepared in the manner of Examples 1to 3, 21,

26 and 41.
Example 42

. 5-Amino-N, N-dlethyl-S-methoxy-ZHh]benzothlopyrano[4 3,2- cd]mdazole-z ethanamine

Hydrogenation of. N, N-drethyl—S-methoxy-s-n|tro-2HI1]benzothlopyrano[4 3,2-cdlindazole-2-

~ ethanamine as described in Example 4 gave the product.

Other 5-amino-8-methoxy-2- -(substituted)-2H[1]benzothiopyranol4,3 2-cd]mdazoles are prepared from
g;eEa;a:pro'pr?te S-methoxy—z-(substltuted)-5-mtre—2H[1]benzothlopyrano{4,3 2-cdlindazoles in the manner
.of Example

Example 43° '
N-[2—[2-(D|ethylam|no)ethyl]-&methoxy—ZHH]benzothlopyrano[4 3 2-cdlmdazol—5-yl]-1 2-ethanediamine,
hydrobromide salt ST o

Reaction" of a solution of 4.5 g (0.0122 mol) of 5-amino-N, N—drethyl-8-methoxy~2H[1]benzothiopy—-

g (

Example 44

' 5'[2"Am'“°3th\ll)ammol-2~{2-(dlethylamlno)ethyl]-2H[1]benzothropyrano[4 3,2-cdlindazol-8-ol,

hydrobromide sait
' Reaction of a suspensionn of 5. 0 g (0.0102 mol) of N-[2-[2-(dieth ' .
_ ylamino)ethyl-7-methoxy-2H[1]ben-
zothiopyrano(4,3 «2-cdlindazol-5-yi}-1,2-ethanediamine, hydrobromide salt, and excess boron tribromide in
- ethylene dichloride as described in Example 25 gave 4.8 g of product.
Other 2 5-(dlsubstltuted)-2H[1]benzothropyrano[43 Z-ca'hndazole-s-ols are prepared from the corre-
spondmg 8-methoxv precursors in the manner of Example 25.
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2 andg- phar maceutically acceptable salts thereof, wherein {err] is
' erein Ais a straight or 65 branched al kyI ene chain of from
, at ons, optionally substituted & ¢ F|4h9 zoxyl wherein R and | |
Exanpj 1 Preparation of Intravenous ForrEuI at,l A sol ution of 14.7\¢

azolg2d [ 2¢ [ 2- [ iy sy lgﬁltln)) ok Rblzbh QRhARikd 372- cdl i ndazef e
-2- Yk hyI asfn R&d c@&lzg(&m ; )%myé&a[;r% LrifethoX y-ﬁﬂ[ﬂ&ﬁo%bﬂﬁm-@mhdﬂﬁol&&bﬁwada&\me

W fromepag n 1 wlithoB%ithr @s déscnibedm Betple 2 givetimameduetper at.ure wit h 'sti-r-rin

nanfgie .sp __| orr i s Other |5’raE"'T°r4'(F‘éHG@EFe1’)rﬁ"b1"!m@“5° "?ﬁf‘&?ﬁd"“éﬁzg ﬁi fepared ! f’°“‘ the .
cont af & l'}z?’?@? PBIRC-B AT fiPsT st/ BtberrayoRygane fgazo H‘ B TP of
under ¢ {trogen ernatively, after sterile filtration into vials, the

ningjat er be rermoved by |yophilization, amsahfiess/i al s then seal ed /

asept | 1'yo tRONDietvi-themeth ﬁdﬂro Zldtﬂlluﬂnzqﬂsonvadotéé’;@w]ma br&ﬁthanmlnﬂ ec’t i on

thiopy  CLli ms for t eacwrﬂfuamtwﬁ 25 900992 pet yihydra 3 mol of 1-
13°I§3n_zo’_. i opyr ar@r ;fs’mﬁthﬁ’m‘”}‘utb“a lé”‘?:"é'?’r"ﬂ&fﬁﬁ Eﬁl ?{g""iﬁ ?‘?s‘é‘}eb Qgéa"f'%? P27 9 of
Uctral formuh@nibro-d-Réthdxyaltrd-dMenRRMEHIRSIHE is pRiphiéd RGB! & EX@hIS 26.

7 whey ei no'tHéEHBMhﬂfok\i pe&HyBndtieixy, jor amdiof @r J-hetheqyrselstifited Hhenylrhatbiox@giinitro-2-
hydroxf or al Kesbptitatedifiiketzothinpgrapel#.Bamdlinderaies arpireeparpthinf® mapnpNRERIMAlGsd tef 1.
A i s afstrai ght® #d%ranched al kyl ene chai rtxgp;‘p,%.pm 2 to 5 carbon atons,

n.d it i onfl |y SUDS Adinbvaddishil o seho Qa1 1M RiBhyRanBla, 320 eirRzoRl LotkihaAgEn O

st'xai gt or 00" anelpdrdgeabtionl 0bf f 1 AW-diethgl- 14—mbﬂfobp51»m&b-ﬁﬂlﬁl,berﬁﬁﬂhloﬁﬂ'a’td[%,z-cd]mdazole—2—

cor$€HbStI ut ed wi ethenhmie exgdscribpd lf‘eﬁ#&ﬂﬂ“tgmehemr t.-her al so representing

1.p (2 36"% e ANAC-I-mettiony e 251 P#ze'e erewed
NS REERL At zg:-'ar’gﬁﬂ Feee 3&@1‘? wgfes n o

0, S
from1¥to 4, carbon atoms, opti onal I y subst jtuted with hydroxyl; and wherein
am?gr Ibz ;2;0 CMLZr (]Dreth$ hvll-g -mFﬁoB%h@lébeg%atprrani “ol \ggg-cg‘imgazol- -y%] 1f f-gn;nedlamme,

n ‘Bq?nzot i opyr ano| #e%péh cfdd sandiad of 8.2 QONPEETMGkS) ﬁ(Bsaamﬁh-MU-deﬂintﬁh&h&yfmmuaﬁlzotﬂ‘bpy-
"®f%¥ ee Hhse for nﬁa't‘%3 edlingazole-2iethrraming and 3.8 (04269 mol) of adranivethplminezugdrabromislel iy 27 mi
acceptbl e ¥al &M detsribedin Examnle Ggave 3. 3ANRPR“'"%er ein Ais a straight or .

- 65 br ched al kyl ene chain of from2 to 5 Jo atoms, optionally
subst [ ut ed wig-fa- (Mﬂﬁ@%}”hmm%&@lﬁhﬁmlﬁd’&h% H[1]beq otnldhyRRAela, R'Z-cafn@aﬂayﬂltdpgen
bofdr 3 r hi ght orhydrohreotidedalal kyl of from 1 to 4 carbon atons, optionally
4 g§{1b st l ut ed®i t }}‘Reactlon of a suspension of 1.7 g (0.0035 mol) of NV-{2-[2- (drethylammo)ethyl) -10-methoxy-2H[1]ben-
o zothiopyrano{4,3,2-cd]indazol- 5-y|] 1,2-ethanediamine, hydrobromide salt, and excess boron tribromide in
5zath- : sthylene dichloride as described in Example 25 gave 1.9 g of product.

: Other 2 5-(d|subst|tuted)-2H[1]benzothlopyrano[4 3,2-cdlindazole-10-ols are prepared from the corre-

g’o'j- «© sponding 10-methoxy precursors in the manner of Exampie 25.
/¢ ' . Example 50
- 5-Am|no-2-{2-(drethylammo)ethyl]-2H[1]benzothtopyrano[4 3,2-cdlindazol-10-ol
: i Reaction of -5-amino-N,N-diethyl-10-methoxy-2H[1]benzothiopyrano[4,3 2-cd]|ndazole-2-ethanam|ne
He-2- P with 48% HBr as described in Exampie 32 gave the product.

: - Other 5-amino-2-{substituted)-2+[1]benzothiopyrano(4,3,2-cd]indazol-10-ols are prepared from the
from appropriate 5-ammo-10-methoxy-z-(substxtuted)-2H[1]benzothlopyrano[43 2-cdlindazoles in the manner
nner of Example 32, . _ _

' . Example 51
50 N, N-Dlethyl-3 methoxy-S-mtro-ZHH Jbenzothiopyrano(4,3 2-cdl|ndazole-2-ethanamme
. . Reaction of a mixture of 4.5 g (0.0343 mol) of 2-{diethylaminoethyl}hydrazine, 7.5 g {(0.0233 mol) of 1-
€, chIoro-2-methoxy-4-nltro-9H-th|oxanthen-9-one in 200 mi of DMF as described in Example 21 gave 7.6 g of
product. 1-Chlore-2-methoxy-4-nitro-9H-thioxanthen-8-one is prepared from 2-thiobenzoic acid and 2,4-
2py- X ' dichloro-5-nitroanisole [C. Bloomfield; A. K. Manglik, R. B. Mootie, K. Schofield, and G. D. Tokin, J. Chem.
Omi 4 -85 Soc. Perkin Trans. Il, 75 (1983)] in the manner of Example 26.
i . - Other 3-(methoxy, phenylmethoxy, or p-halo- or p-methoxy-substltuted phenylmethoxy)-5-nitro-2-
' (substltuted)-ZHH]benzothlopyrano[4 3,2-cdlindazoles are prepared in the manner of Examples 1t0 3, 21,
_.26 and 51. _ _ _
: ’ Example 52
' 60 5-Am|no-N N-dlethyl-3-methoxy-2H[1]benzothlopyrano[4 3 2-cd]|ndazole-2-ethanam|ne C
en- ' " Hydrogenation of N, N-dlethyl-3-methoxy-5-mtro-2H[1]benzothlopyrano[4 3 2-cd]benzoth|opy-
ein rano[4,3,2-cdlindazole-2-ethanamine as described in Example 4 gave the product. ' _
re. |3 Other 5-amino-3-methoxy-2-{substituted)-24(1]benzothiopyrano(4,3,2-cdlindazoles are prepared from

" the appropriate 3-methoxy-2-(substltuted) 5-n|tro-2H[1]benzothlopyrano[4 3 2-cd]|ndazoles in the manner
65 of Example 4. . :




e
droxyl, R and R' taken together also representing [err] [err] wherein n
mare each 2 or 3 and Bis a direct bond or 0, 'S. or NR'"" wherein R'"
hydrogen or straight 10 or branched aI kyl of from1 to 4 carbon atons,
i-onal |y substituted with hydroxyl. ﬁgzsbhl opyrano[ 4, 3, 2-cdl i ndazol :
Bpounds according to Claim1 having |Rf e09%se formthe structural

& nula 4a: N N-R2 20 and the pharmaceuti ¢gichple gcCept abl e salts thereof,
lerei n R2 i s MRIR-Biettwlvatin)ethyfl-3 Betfoxg-RAajbatbthidpyrbrcM; hetinddzislyd F1e2- eu’maeduarmfre,
@om 2 to 5 caw#b'gbromidsnﬂt o tionally substituted with hydroxyl; wherein R

8d R hyd t°fc7 0 br‘ % Fyminggl - syt S-rheshony-2601 lppprothiopy-
ons, g[y? | g% éirigl%?ﬁig .% g\% " ggé%gg 6f 2-br dorp?etr{ylaR'une, Itwdrob{chmrde, in 60
er e

rod
S O representlng err] n “an mare each 2 or 3 and Bis a

@ ect bond or 0, S. or NR"' wherein R'' iEsanhpyalsdogen or strai ght or
anc hed aI |EwlarfAnrlmrhvnamtooliz-larmfmrrmqmyll-zdbﬂhemm'qpyras%éeﬂlm@al el h

Bldr 6% hyprabramide ﬂ'rr cehSolbi el
; 85 mol) -[2-]2-{diet )eth i-3-methoxy-2H{1]ben-
- i er r] 4Qo&ﬁ?ﬁr‘an azﬁ-‘g? 2-e\z£ﬁ£ﬂngnéﬂi%r6b%or£rﬁé) QX SS%F Q rtl;lr[m]de in
yl, chl or oaGeiyléhe drﬂﬂord-ﬁ as descnbed in Example 25 gave 3.9 g of product. [err] ) _
[ npound accor dthegr 2 s-musﬁbammd)-zH[v\lhmzethioperﬁ:[fi.s;Z-dﬂliec!ahglé-s-almreomwayéd famithe corre-
@] is 5079 équir!sﬁ-wth%mswms mdeomennsgofitser@®atin 3 wherein [err] is
gr} and R5 is [err]. 6. A conpound ac%%nq g to Claim3 wherein R2 is

l ot hy! ami noetdyihin @b (iijibmin)oMINIARASNGRBy FRol482colindszol-3-o

jnzot hi opyrano| ﬂl:a&K%- g- m_'g x NZElawmm%g/‘:aﬂ[g]ﬁérdb‘iﬁgp\?:ﬁomﬂ?ﬁ-éﬂlﬂdab:ﬂstz-agaﬂafhme
M ece base fmmnmtgg\%&!sirssde;zc:thﬂgi Exg;ngyl[ﬁflligf aavé'ghel‘d»rodetiz%f-ﬁ R2 .60 6 QIF\’ R2 65 49 fom th
b er S-amino-Z-{supstituted)- N2z YERR -é rom [
g ceptabl e salFerfl %?5?'"°’§R7H}§F“€F‘hz‘ﬁ2bsf'§“e°gg{ SRR g‘g@a d§f° 5|‘ g mgprer of

anched al kyl'éne chain of from2 to 5 carbon atons, optionally substituted
‘ :th hydroxyd ;wherein R and R' are hydr agenpl@se strai ght or branched aI kyI

from1 to ANN@etyks. &dlmmoxxp?mtrwwanlb zgﬂ)bstraltom.?eﬁcmqaho elrhmgyime
0137 mol) of 2-{diethylaminoethyl)hydrazine, 3.1 g (0.0093 mol) of 1-

‘ i
t ake,n toget h%ro-ﬁ %“Wethgpﬁ 1tro-££ ﬁr@xanthen—Q-one in 80 mi of DMF as described in Example 21 gave 2.4 g
- of product.
u 30 1-Chloro-2, 7-d|methoxy-4-mtro-9H-th|oxanthen-9-one is prepared from 5-methoxy-2-th|obenzorc acld
_ and 2,4-dichloro-5-nitroanisole in the manner of Example 26. : e
' Other 3,9-di-{methoxy, phenylmethoxy, or p-halo- or p-methoxy-substltuted phenylmethoxy)-5-nitro-
2-{substituted)-2H[1]benzothiopyrano(4,3 2-cdlmdazoles are prepared in the manner of Examples 1t0 3,21, -
26 and 56. © _
35 ' Example 57
5-Amino-N N-dlethy|-3,9-drmethoxy-2H[1]benzothlopyrano[4,3 2-cdlindazole-2-ethanamine
Hydrogenation of  N,N-diethyi-3,9-dimethoxy-5-hitro-2H(1]benzothiopyrano(4,3,2-cdlindazole-2-
ethanamine as described in Example 4 gave the product. .
~ Other 5-amino-3,9-dimethoxy-2-{substituted)-2H([1]benzothiopyrano(4,3,2-cdlindazoles - are prepared
40 from the appropriate -3 9-drmethoxy-2-(substrtuted)-s-mtro-2H[1]benzothropyrano[4 3,2-cd1|ndazoles in
the manner of Example 4

' Example 58 :
N-{Z—[2—(D|ethylammo)ethvl] 3 9-d|methoxy-2H[1 ]benzothropyrano[4 3 2-cd]mdazolyl-5-yll -1,2-
_ 45 ethanediamine, hydrobromide salit
-Reaction of a solution of 3.6 g {0.0095 mol) of S-amlno-N N-drethvl-3 9-drmethoxy-2H[1]benzothropy- _
ranol4,3,2-cdlindazole-2-ethanamine and 5.8 g (0.0283 mol) of 2-bromoethylamine, hydrobromide, in 30 mi
of EtOH as descnbed in Example 6 gave 1.8 g of product.

50 Example 59
5- [2-(Ammoethyl)ammo]-2-[2-(d|ethylammo)ethyl]-2H[1]benzothlopyrano[4 3,2-cdlindazol-3, 9-drol
hydrobromide sait
Reaction of a suspension of 2.4 g (0.0047 mal) of N-[2—[2—(drethvlammo)ethyl-3 9-d|methoxy-2H[1]ben-
zothiopyrano{4,3 2-cdlmdazo|-5-y|] 1,2-ethanediamine, hydrobromide salt, and excess boron tnbromrde in
' 55 ethylene dichloride as described in Example 25 gave 2.2 g of product.

R . Other 2,5-{disubstituted)-2H[1]benzothiopyrano{4,3,2-cdlindazole-3,9- diols are prepared from the

correspondmg 3 9-dlmethoxy precursors in the manner of Example 25. .

: Example 60 -
60 5-Ammo-2-[2 (dlethylammo)ethyll-ZHh]benzothropyrano(4,3,2-cdlmdazol-3 9-diol .
~~ Reaction - of S-amino-A, N-diethyl-3, 9-dimethoxy-2H[1]benzothiopyrano(4,3, 2-cd!mdazole-2-
ethanamine with 48% HBr as described in Example 32 gave the product. . :
_ ‘Other 5-amino-2-{substituted)-2H[1)benzothiopyranol4,3,2-cdlindazol-3,9-diols are prepared from the
- appropriate 5-amino-3 9-d|methoxy-z-(substltuted)-ZHH]benzothropyrano[4 3 2-cd]mdazo|es “in  the
65 manner of Example 32. . _ :
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> 3 : [err]- wherein n and ny ar
‘_" 3 and Bis a direct bond or 0, S.- or NR'' wherein R'"' is hydrfo§é
Eoht or branched al kyl of from € rbon atonms, optionally
& cd with hydroxyl . 8. Conpound aH)r g to aim1 which are:
[2 (d| et hyl am no) et hyI - 2H 1] beéaopiabopyr ano[ 4, 3, 2- cdl i ndazol -

re: m 0| et ﬂ reE]ratlon of lntravenous Formulations
1opy2- | [ PS5 - [[2 o é,f,ﬁ w?%’é L ,t"M gfmgbé&g g %Z‘ée%
n 60 cd]igEnzol - ity (Jm tef I:tle s r|I ﬁvjhlc Eﬁﬂgﬁs
benzi opyramﬁn[éksaluﬁorcddhuamd.gaa of Yiluh ad the B asat oamuéleutr
NN- o} gyl - 5- ni tAﬂtgn@H[ell,laftbremtytﬁmawyntane{54h8~@erm bﬂmmdéwwomlhamnandmevnals
5-ni 1B 2H] | | Behwsed F%?BW%ES’[M%‘“?- Rowder i eedissaiver arier e iniectian-
2-[[ 4

5-nitro-2H 1] benzot hi o # 4,3, 2- cdhj—ﬁd”azol 2-yl)ethyl]am no] et han
benp| - HEEni nif- NHeimE A Coptrpe ']‘!)g WLYNLSEi ndazol e- 2- et hanani ne;
Seiny, . ¢ et hyl 9- mitéuazafh.épymnam2%HEn%Léaﬁ%mbmnepwvﬁ,@@r[ fleebass ol iR dRdRlA 1amRlana

orre18 2
N-[ 2§ 2- (d| et hyl am no) et hyI ]-2H 1] benZQt hi opyranog 4, 3, 2- ch | ndazol 5-yl]-1
, 3- pi ppanetfi am ne; '

' 5 am fo- NN-.di net hyl - 2H 1] benzot hi opy '
__meN- [ 2-§ 2- (di et hyl ani no) et hyl ]-- 2H[ 1] be ' gp

Nt hyl et hani mi dami de;  3-[ 2- [fg- [ 2{(di et hylra

el 1] behzot hf%pyrani [ 4, 3, 2- cd] i ndazol - 5- | ] am noget hyl ] -2- 30 .oxazol i di none;
fN N- ¢f et hyl -5-nitro-2H 1 ] benzot hi opyr%no[4 3,2-cdl i ndazol e- 2- propanani ne;
2- [[ (5 am no- 2H 1] benzot hi opyr ano[ 4, 3, 2- cdl i ndazol - 2-yl ) et hyl ] am no]-et han
ol t and the pharmaceutncallygccp tahl gs Q\Qregfmvhm@ Y bth nts Rs. Rz, Rs, R and Ry represent
1b Eﬁm'% P&Z]y
£ 1-5-
14l ;
2
]

|'?1'tlazol e- 2- propanami ne;
[4, 3, 2-cd]indazol -5-yl]- NN
m no) et hyl | - 2H

ez ni offy E S J@%ﬁ’ﬁ?“?ﬁo ifgﬁ’ *'?&ms ﬁz‘l@’g“ﬁ%‘?&‘m" sherain B and
anmfio- 2- [ 2- RALRIHUIOGLR O e bR biahiied BRH S bR 1q9>a orts, Sphct iy A BaREDa
hydroxyl R’ and R’ taken together also representing .

 di et hyl am no) et hyl ] -5-[[2-[ (2- hydr OX}_/'et hyl )am noj et hyI ] am no] - 2H 1
t hi offyr ano[ 4, 3, 2- -cdl i ndazol - 9-ol ;

'3- (di met hyl am no) propyl ] -2H 1
J benzpt hi opyrano[ 4, 3, 2-cdl i ndazol -5-yl]-1 Z/et hanedi am ne; .
3-[ 27§ [ 2-[ 2- (di et hyl ani no) et hyl ] - 9- hydroxngJi,l-I[l
]benth| opyr anol 4, 3, 2- cd] |ndazol 1 4 bl ot
e_eRcC

&-2- (2),[ LIZ SII’ :Lgflha’g:g:%x A%WII%F%H gn %ggs, op onale@ lfsgtﬁ?eﬁ wq‘gm gx%l an@wh%ﬁng;gﬁﬂ%,
srzdN, N- a et hyI 7o nkt hoxy-5-ni tro- 2H[ 1] benzot hi opyr ano[ 4, 3, 2 cdl i ndazol e- 2 et ha
s innam ne; R’

5- ‘&m o- NN- d| et hyl - 7- met hoxy- 2H[ | ] benzot hi b rano[ 4, 3, 2-cdl i ndazol e- 2- et han
~amnegg N-[2-[2-(diethylam no)ethyl]- 7- met T 2H[1

] blen Zg' opyr &iRY, 4 NQ’RR &‘WR"F@dWJ’emST ¥id frdm 410 EEJ?%%WI%mo%etylhb’rdr obr om de

sa :
ev-5- [ 2:f ami noet hyl )am noj - 2- [ 2- di et hyI am no) et - 2H 1] benzot hi opyrano[4 3 2 .
‘=l cd] thdazol - 7- ol , ~hydrobrom de salt; SCaéanm 2- (d| et hyl am no) et hyl | .- 2H[

1 ] béhzot hi opyrano[4 3, 2-cd] i ndazol - 7- ol ; \n/ :

35
[ 23

en
N-[ 23
en

ro-
.21

‘N, N- § et hyl, 8- met hoxy-5-nitro-2H 1 o] -

] benzpt hi opyr anof. SefothiopgrhndMiAZ-edliadazole béragvandsisording to Claim 1 havmg in free base form the

'5-aniho- NN- di etr¥ppdral@ormetalfoxy - 2H[ 1 , _ :
e"‘] benzpt hi opyr ano[ 4, 3, 2- cdl i ndazol e- 2- et hanami ne; 50.

N[ 23] 2- (dgget hyl ani no) et hyl ] - 8- met hoxy- 2H[: —N-R, .
trsbenzeg hi opyrano[ 4, 3, 2-cdl i ndazol -5-yl =1, 2: nedi-am ne, "hydrobrom de

sal t- t ' '

5- [2 am noet hyl )am nol - 2- [ 2- di et hyI e 2H 1] benzoth| opyrano[4 3, 2

-cd]i dazol - 8-ol, hydrobromde salt; 5-am no-24[2-(diethyl am no) et hyI] 2H[ 1..
~z.] bengpt hi opyrano[4 3,2-cd]indazol -8-ol; 55  NEj-diet hyl - _

. 0- oxy-5 n| t ro-2H 1 | benzot hi opyrano[4 3, 2- cdl i ndazol e- 2 et hanam ne;
he

--‘::.l'i-ﬁi}.«sx:i

and the pharmaceutlcally acceptable salts thereof wherein Rz is ANR R" wherem A is a straight or
65 branched alkylene chain of from 2 to 5 carbon atoms, optionally substituted with hydroxyl; wherein R’ and’

| 39

K
Ea
_§.




i, no- NN- di et hyl - 10- et hoxy- 2H 1]

P
-3

t hi opyr ano[ 4, 3, 2- cdl i ndazol e- 2- et hanam ne;
[ 2- (di et hyl am no) ethyll-1 0-net hoxy 2H “‘!‘““J““I“ “lll “ |“‘
B-nzot hi opyrano[ 4, 3, 2-cdl i ndazol -5-y lLantnes
> 5-[2-(am noet hyI )am nol - 2-[ 2- dDem‘lﬁI smm) ethyl]-2H 1

zot hi opyr-ano[ 4, 3, 2- cdl i ndazol - 10- oky,Gfk tydr obr om de sal t;

I No- 2- [ 2- (di et hyl am no) et lryepbratidr ok ijtheeneos Féraptiaro| 4, 3, 2- cdl i ndazol -

& N, N-di etshlyixor'eofrrgt? lgov,(y-[lsw'.h[[z Kzahy,'t_’lH[x&ethyl)ammol -2H({1 Jbenzothiopyrano(4,3,2-cdjindazole- 2
nzot hi dps,qag_}q rwleshazgld Fe@)g_t@e diBysaeahipade saltis prepared in 11 of water for injection

% er ur solution is sterile filtered into 500 5 ml vials, each of which contains
5
ani nos N @P%‘ts :Eél m %g‘
el

fdrug as th ase and sealed under nitrogen.
'nZOt hi oZ Hay be removed by lyophilization, and the vials
i 2-[ 2- ( dhéﬁtsbyle:ﬁiﬂeﬂﬂ: W. h'yd:rbvrae %&mxyrhﬁh'l[s]redlssolved prior to injection.
enzot hi opyrano[ 4, 3, 2-cd] i ndazol -5-yl]-1, 2- .65 et hanedi am ne, hydrobrom de
§t; 4% claibs fbi.ﬂ\emtractmg States: BE CE DE FR GB IT LI LU NL SE

o %Lz)o?qmﬁmn?agapg %dg,',dgngf L Roundeatiy e A kDR e OB Aol 7 2

i di et hyl - 3, 9- di met hoxy-5-ni t no[ 4, 3, 2- cd] i ndazol e- 2-e
anam ne; 5
ari no- NN- di et hyl - 3, 9-di net hohg
anamzpe; N-[2-[2-(di ethylam no)et , i met hoxy- 2H[ 1]
liBenzot hi opyrano[ 4, 3, 2- cdl i ndazol -5-¥I 1 -1 , 2°5 et hanedi am ne, hydr obr oni de
alt; 5-[2-(am noethyl)am no]-2-[2-di ethyl amno)ethyll-2H 1
] benzot hi Odnd ki Hhbdhn adeuticilf labda A BIR salid tHerddir Ol herdiy/ e SUNSMORAER,SRY R,; R1Ad R, represent
% am nes 2-Hydrogeln, ewry*wnrlat»mdﬁ;rbdmz&lﬂ da]rmmm Mp!;errem ANRBR'2whatéin AdozotaigBt &-
C{I ol; 2-[ [era IQ/J fr éqr stituted with hydroxyl; wherein R® and
Henzot hi o %gpg cfg%Féo Y eg, Vi e o PUgRY ppgtituted with
har ITB.CEUtI y accept a e sa sald onpounds. 9.
nzot ke opyrano(4, 3, 2-cdl i ndazol e corrpcou{ms according to daim1 having in
ee base formthe structural forrmula 16; ™ [err] 20
25 and the pharmaceutically acceptable sa@lts thereof;. wherein R2 has the
aning according to Caim1 and [err]@p [err] are hydrogen, hydroxy or
bwer, sgkerr] al koxy, at |east one of [err and [err] being hydroxy or
wer, [ erwhereih kentdm alk@achBom2ehdiE Bpyirembént, a8 02S.odVR T nlaereih B “dovdmgenier straight
cor di ng mraerfafﬂmkﬂ oh BT A &P 4 qarton alemscpptionaly Hbstikted with BYdipxl: andhvhaggiaRsiynitraQ
err] 35 z
gpd the pharmaceutical ly acceptabige salts thereof; wherein R2 has the
aning according to Claim1, and [err] iand [err] are hydrogen, ‘hydroxy or

opyrano[ 4, 3, 2-cd] i ndazol e- 21e

'_\—h

| bwer, C..4, alkoxy, at |east one of RECHR®BRLO bei ng hydr oxy or |owver, .
T S Mo S AR kR R -
| oo b
50 \Io(

2. Benzothiopyrano[4,3,2-cdlindazole compounds according to Claim 1 having in free base form the
structural formula 2:

s N —N-Fp
QL IO :
s -
60
NO,

and the pharmaceutically acceptable salts thereof, wherein R, is ANR'R" wherein A is a straight or
65  branched alkylene chain of from 2 to 5 carbon atoms, optionally substituted with hydroxyl; wherein R’ and
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[err] 18 and t he .phar maceutj cal |y accept abI e saT‘ts t hereof ; wherein R2 has
t he neani ng according to daim 1 and 55 [err] ogen/
hydr oxy or: | ower, Terr} al koxy, - | east one of ﬂ !lm F Hrll ei ng{ #
hydroxy or lower [err] alkexy. 12 Benzot hi opyrano t - ol e

corfpounds accor di ng to Cai.m 1, having r||14f 002 base formthe structur

for mul a 24 err] 0 114 002 and the Geu cc ;
ot oyt ngha AT A A BT,
R2 has the n‘e"gh‘t"h‘g SoL8 |
Benzot hi opyrano[.4, 3,2-cd] i ndazol e corrportmd)s ‘according to daim1l having in
free base formthe structural fornmula 25: 5\[err] and the pharnmaceutically
accept abl € salts thereof; wherein [err] is ?édroxy or al koxy of froml to 4
carbon-45"atoms and R2 has the’ meani ng ofding to Caiml. 14. -

Benzot hi opyranof[ 4, 3, 2-cdl i ndazol e conpoun nd3 accordi ng to Claim1, having in
free base f OAHErdid Yeanitnk ar6 bath alor F amt BUd i@ boficsar 0} S, BNNR'T dsengingy’ h'abedmeo af ytxpight

: o g b f b , pRtio h
o e R o
1. 15 A proséreg‘gra'ffSV""ﬂ? ®haring benzot hi opyrano[ 4, 3, 2- cdl i ndazol e corrpounds

e rg‘.;ﬁﬁt?mwﬁﬂm ;

havr ng the structural 30 formula 1: [err] p—n-R, 40,
c\_rdr ng 60 Claim1, which conprises: reptr ga _ :
-chl oro-4-nitro-9Ht hi oxant hen-9-o0 -"- _ ra substituted hydrazi ne to
: formthe conpounds as clainmed in C 4 d - [err] i.s nitro; and, if

fdesired, e - converting sai d qonmpounds by reduction to
'corrpoundszas clained in daiml vvherern [err] prs NH2; and i f further

desired, convertin the resul ting ounds wh rein. . to
8 conpounds acE‘Eﬂ% '%ﬁ" ai"e%&%:%jﬁ r:lal s rrlé;f i ﬁvﬁ’éﬁﬁ{%‘z
a hal oal kyl a a §|g %rkl}l offro b é( at® erns&w Edtﬁﬂuted wnth
y

sensitive zgrgwp&y FW'Q 516 tdgBBerQisa Utiesefting D reactlon wi th an al dehyde or
@ acetal, ketone or ket al and reducing the resulting Schiff base, or by

| -rmnoacyl ating with a reactive derivativelC# an acyl ati ng agent of fornula

& errt-and reducing the acyl ated product, opt\ré)nal |y after covering '
B sensivive ;groups with 8 : pretecting groups; and if further
Bdesired, converting the corrpounds wher ei(oH®Rs is NHR2 to conpounds 50
Mwherein [err] is NR R2 by further acylation and reducti on; and |f desrred

renovi ng t heserein Er’lfgs‘ B FB‘F qnd opP: 5 | V\I: e"‘ %‘l a'ght _
¥t he produg WE ?'fcg%’{‘adgg‘gvgﬁ" ?dzga °EF t'?ﬁ\'ﬁsuPsd'%r‘érﬁi‘gE Ydro’ﬁ}ﬂ Wher oY
brono and %errf and [err] have the neaning according to Clarml and Ra |s :
a §tyaight or branched al kyl having from Rto 3 carbon atons. id

A process for preparing benzot hi opyr ano[ 4, l3 2 -cd] i ndazol e conpounds -
according 40 Claim 1, having in er —N= * b5 'free base formthe

fsg ;lrjnirt gr al f@ri-rﬁU'Nﬁ*Rz bENA R "ORnin heaetfrom @4ceert;epuadch@%seagr uﬂe structural

.45 o ‘_.. ) ; -CH20H2!\{—.—\0..
o . _ _\,0(

' 4. A compound according to Claim 3 wherein R, is diethyl aminoethyl and Rs; is
s0 NHCH,CH,NHCH,CH,OH.
6. A compound according - to Clalm 3 wherein R, is CHchzNHCHch,OH and Rs is
NHCH,CH,NHCH,CH,OH.
6. A compound according to Claim 3 wherein R, is drethylammoethyl and Rs is ammoethylammo
7. Benzothiopyrano[4,3 z-cd]mdazole compounds accordmg to Claim 1 havmg in free base form the
§5  structural formula 6: : .

' 60

&5

.40




w

te 0 114 002 20 err

's an N-[2-(2-oxo-3-oxazolidinyl)ethyl]am nﬂm L “I ljm cti ng
onpound to al kaline hydrolysis to obtain the

al formula: 25 [err] 30 [err] if

(rjy, rerm;/l ng the benzyl O)c(Ly gr(mpstlb)ﬂmydrogenol ysis; and isolatin
uct in. fr qltttons rm, " da B PLAGRSS

nd the .pha ceutlca ac ta Ie salts thereof w r n whereln ‘A is a st r

ng t Q?\ i ﬂ; 2 ¥ ¥cafdo W ;'hfstn wifdhy rm@f evhbl%ﬁ'l%t/f

Xy eE@'thrbé\#\ Jaeﬂagﬂtexyraadndd é’(k\}(@f(ﬂorgﬁwpﬁarﬁdﬂtémm(iﬁal )sulibfd.lt@ll Wigh s

t menhbydraxyihR'od 81 tdken fog@imerdiso repBsentinghar maceuti cal conposition

I ng a conmpound having the structural formula 1 according to Claiml

i nation vvithapharrraceutically(ﬁ ptable carrier. 40 , 19. A

aceut i cal conposition conprising a co und havi ng the-stiuctural
‘a 2 according to Claim-2, in conbination with a pharmaceutically

ac;: fB able carrier. 20 A phar maceut i céﬂinb.orrposi t i on corrpri sing a conpound

bra

hyél
opt

A kAT R L e vt et e v . o

vpng the s ructur a 4a. accor di ,,3 conwbinati on
o eut i %v a ch 5£ b% :tg gl r@,}gg ig &U& her II'IR' ] hagro?enorWralgh\t
i'sing a cpm;),g “n.ggt RinPT WhisH .4,@ ornmul a 6 accordl ng 45 to Caim

n conli nat 2—[1)11[[2A02I(thet&/|apiﬂﬂd)étﬁﬂ}aﬂlﬂmidﬂyomme{pﬁamﬂmdmr5-I er. Clains for
P%?F“’%’a"? Ol

Cont tvl] mS?tb.YlbmmA]FthﬁmlA f
g 2 cd] |Cn @IB e T e A S L
fad the § i, ,ﬁJ, L&fetﬁ\ﬁ]%ﬂt]@émoﬁléﬁtahgmgaﬁﬁlﬁﬁgml SMIRT £dthankdiSmine;

i tuegts [ RN .etwn nitr82H( 1lbaﬁafhesﬂaﬁot&)yﬂmgmmewdamyne@r al koxy of from
4 carbon amtrucBH{ﬂhhaomionvr ®i4,d.2-¢dlinddRe-Retheenimei n A i's a straight or

thed al kyl %Heﬁcﬁm'wncb‘?enﬂt anef4.32-llndar ﬁ?ﬁj}h’ﬁw” ql‘ﬂ’i‘f&P'l-y substi t ut ed. _
vl g hoét@?%m B AL Sarchon sl
h\é‘l §[t4'3t21é pro md;, R

r om 4N-

eth

and R ta en tslaaﬁ\bwv-atnsmylrmuuasaﬂtdpmgn 43 2-cd1[adazan4-2Q%a gt} vvherel n n and

‘e each 2 oN-[23[2fid1eih\Ehmnso)eth\di-%liltenMn@bvmm[e32Sdllr@onmll-NMher ein R"' is

B AT

N,N-dimethyl-5-nitro-2+[1]benzothiopyrano(4,3,2-cdlindazole-2-propanamine;
2-[[2-(5-amino-2H[1]benzothiopyranol4,3,2-cdlindazol-2-yl)ethyllamino]ethanol;
2-[[2-{[2-(2-aminoethyl)-2H[1]benzothiopyrano(4,3,2-cdlindazoi-5-yllaminolethyilamino]ethanol;
5-amino-2-[2-(diethylamino)ethyl]-24(1]benzothiopyrano[4,3,2-cdlindazol-8-ol;
35  2-{2-{diethylamino)ethyi]-5-[[2-[{2-hydroxyethyl)amino]ethyi]lamino]-2/{1]benzothiopyrano{4,3,2-
cdlindazoi-8-ol; :
: N-[2-{3-(d|methylammo)propyl]—2H[1]benzothlopyrano[4 3,2-cdlindazol- 5-y|] -1,2-ethanediamine;
3-[2-[[2-[2-{diethylamino)ethyl]-9-hydroxy-2H][1]benzothiopyranol4,3,2-cdlindazoi-6-yl);
2-[2- (dlethylamlno)ethyl]-5-[[2 [(2-hydroxyethyl]am|noethyI]ammo-2H[1]benzothlopyrano[4 3,2-
40 cdlindazol-8-ol; :

N, N-diethyl-7-methoxy-5-nitro-2H[1]benzothiopyranol[4,3,2-cdlindazole-2-ethanamine;
§-amino-N,  N-diethyl-7-methoxy-2H[1]benzothiopyranoc(4,3,2-cdlindazole-2-ethanamine; .
N-{2-[2-(diethylamino)ethyl]-7-methoxy-2H[1]benzothiopyrano(4,3,2-cdlindazol-6-yl]-1,2-

ethanediamine, hydrobromide salt;

45 - B-[2-(aminoethyl}amino]-2- [2-d1ethylam|no)ethyl]-2H[1]benzothlopyrano[4 3 2-cd]|ndazol-7-ol

hydrobromide salt;
5-amino-2-[2-(diethylamino)ethyl]- 2H[1]benzoth|opyrano[4 3,2-cdlindazol-7-ol;
N, N-diethyl-8-methoxy-5-nitro-2H[1]benzothiopyranol(4,3,2-cdlindazole-2-ethanamine;
5-amino-N,N-diethyl-8-methoxy-2H[1]benzothiopyrano[4,3,2-cdlindazole-2-ethanamine;

50 N-[2-[2-{diethylamino)ethyl]-8-methoxy-2H{1]benzothiopyrano(4, 3 ,2-cdlindazol-5-yi]-1,2-

ethanediamine, hydrobromide salt;
5-[2-(aminoethyl}amino]- 2-[2-d|ethylam|no)ethyl]-2H[1]benzothlopyrano[4 3,2-cdlindazol-8-ol, .
_hydrobromide salt; _
. B-amino-2-[2- (dlethylammo)ethyll 2H[1]benzoth|opyrano[4 3,2-cdlindazol-8-ol;

§5  N,N-diethyl-10-methoxy-5-nitro-2H[1]benzothiopyrano(4,3,2-cdlindazole-2-ethanamine;
5-amino-N,N-diethyl-10-methoxy-2H[1]benzothiopyrano[4,3,2-cd]indazole-2-ethanamine;
N-[2-[2-(diethylamino)ethyl]- 10-methoxy-2H[1]benzothlopyrano[4 3,2-cdlindazol-5-yl}-1,2-

" ethanediamine, hydrobromide sait; :

5-[2-{aminoethyl)amino]- 2-[2-d|ethylam|no)ethyI]-2H[1]benzothlopyrano[43 2-cd]|ndazol 10-o| '
60 hydrobromide salt; , '
©  B-amino-2- [2-(d1ethy|ammo)ethyll -2H{1]benzothiopyrano[4,3 2-cd]mdazol 10-ol

N, N-diethyl-3-methoxy-5-nitro-2/+[1]benzothiopyrano(4,3,2-cdlindazole-2-ethanamine;
5-amino-N,N-diethyi-3-methoxy-2H[1]benzothiopyranol4,3,2-cdlindazole-2-ethanamine;
N-[2- [2-(d|ethylam|no)ethyl]-3-methoxy-2H[1]benzothlopyrano[4 3 2-cd]|ndazol-5-yll-1 2-

65 ethanediamine, hydrobromlde salt; : _ .
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ructural

S r hct ur al

[ cept abl e gﬁlts t her eof mherein [ er
Bl Which process conprises: al

@hving the structural formula: 50 R, NO,
(@ Wwherein [err] and [err] are hydrogen, hydroxyl | ower al koxy, benzyl oxy,

hydr ogenol ysi s; and

N:CNR"R' 15 NHR, or NRR2 or NR R'" wherein R'™" is from1l to 4 cérbon ~

vl , chloracetyl, or [err] . 20 which proc r“ cting
hi of 0- 4- ni t r 0- 9H t hi oxant hen- 9- one and an [err]eﬁmnﬁm nﬂﬂllmmazi ne,
@ formthe conpounds wherein [err] is nitro; and, tf dedirdéd, *25* =
j@nverting said conpounds by reduction t(p1t1heoognpounds wherein RBs is NHR;

d, if further deS| red converting the resulti ng ounds wherein [err]

W \H2 to conpourRid-apiass VHafmgt’lr?sIZ%nemz'awo)&wa# penzoticpyenelired-elindag A ne
@ving the for”{' Sarihie Qifeihﬁ)lgﬁlnk%th%zgﬁ'ilb% P54 lh Hol@lpUPS” Wi th |
got ecting. gr OUPSH,NKetH)3, §-@ietnlo5-itr H[@-]Beﬁ 4, 55.6)iAdazo KB MBRiniHe; ket al

jBd reduci ngst he 5'-35:ub-N;met&hBHmdmemmmemmhiﬂstm Mdhn@zm-t-hthanmt ive
(@i vat.i ve of aém m-%#t hvllcizﬁi qlmpméﬁnét@mlmawléaawevlwgaqoh%vltsm '
[y at ed produgthane "; : | ve grou ’
ot ecting gr OHpFots am :c; T y‘ mln?]th dﬁg\yammagthglgg@h&:?nzﬂ pyra oi %U'Pl zoI :3,-diol,
ferern [errfo i S g-&hihg- z-tzqdmmpamaﬂﬁwmmrimdaotﬁ%spw&wm,ﬁd] méchuarstdiwr '

@V ati on and r eduit-EdiR-(diemdamindletthdlpmine H2H( Tibemeathiogy ranb i, 2rcolieiztdl-2.g groups by
@ drol ysis or véstdenoplethannd anetblea'eairmgfewve" ¢seigble sqits of spidsomepyndsr  aci

Bdi tion salt ftgufﬂﬁa‘?ﬁf"'°py’a“%‘é"ﬂ Prlasgie

B rai ght or Rranc 4

i \A process for preparing benzothi opy ,:qmo ,[,_A__?N_zqgcd] i ndazol e conpounds
fVving in free base formthe structural Por -

verln

e ¢ OMPAYNSE Aecpiding FArYmd Havirep free hase fa"“ the
K91%of - from1 to 3 carbon atoms. in
40
t he pharmaceutically
are as defined in daim 1g
reacti ng a conpound

[err]

({err]- hal oe%iﬁ%‘y&%ﬁa xﬁé&m&é’% h%? r}z‘ﬁ?eggg hasa‘ 'Wﬁ?gc ﬁﬁgﬂ\mxb"?&ho

f or el atkoxy. 65 45 0 114 err erel n Rs IS

B8 [ 2- { 2- ox0- 3- oxd@dienzthigpy e@[ﬁ?ﬂ?dmmmlmwndan@omﬁhg to Claim 1 hwbp @Cftdebgsetfbien the
it ter conpoyntUCyTaLfomaYa A& hydrol ysis to obtain a conpound having the

formula: [err] and, if nece sary, reaning t he benzyl oxy groups
_ %t "N — N~R,

35 17

R7 NH,

40 and the pharmaceuticallv acceptable salts thereof wherein R; has the meaning according to Claim 1, and.

g-, and'Rm are hydrogen, hydroxy or lower, C,_,, alkoxy, at Ieast one of R, and Ry, bemg hydroxy or lower,
1-4, alkoxy.

11. Benzothicpyrano(4,3 2~cd]mdazole compounds according to Claim 1 having in free base form the

structural formula 18:
45

‘50 . Lt 8.
Ry NHR, _
and the pharmaceutlcally acceptable salts thereof wherein Rz has the meaning according to Claim 1, and’

55 27 andli:,o are hydrogen, hydroxy or lower, C,—.. alkoxy, at least one of R; and Ry, being hydroxy or lower
] =gr a Ox‘/

12. Benzothlopyrano[4 3,2-cdfi ndazole compounds accordmg to Claim 1, having in free base form the |

structural formula 24: . '
60
24

65
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24

a I, : . ’ /
i /g the product. in free base or acrd addition salt form 3. A proce

| ng to Caim2, in which one or nore of [eny | ﬂ‘l\)benzyl Xy
oxy 25 wherein the benzyl oxy and al koxy gr m&mmm\l
ysis or by treatnent with boron tribronide. #. A prodesé accordr ng t
1 -for preparing benzot hi opyrano[4 #@ [ ndazol e conpounds, havi

e base formthe structural for [err] 2 35 and the
ceut i cahd e abarmpdeativaily a;@ptabterseltsem‘reolewm Ry vﬂydrosv anikory ofifrpat biorft carbiog

i ght ouatomsan'&ﬁelafszmm H@' @FAMHE from 5 carbon

al | y Slg!?é Jrgﬁf%a%mm e‘{ﬁﬁ'@?‘é"dﬁaﬁord'"ﬁ éo Qalmaf heav n§ d'rroe%rargdform the

ght ors branc 'Iky] of from1l to 4 carbon _atons, optionally

gituted with hydroxyl, R and R' taken

_ wher ein.n~and m are each 2Rg
t wherein R'' is hydrogen or str

r al.so representing [err]
a direct bond or 0, S ‘or
ched al kyl of from1l to 4
K , optionally substituted™W #¥l. 5. A process accordi ngs
toClaimil, 2 or 3, for preparing benzoth|opyr.no[4 3, 2-cd] i ndazol e
gounds having in free base formthe struct ung fornula 4a: 4a and the
:=ceut|cal tab salts thereof wher el subs | tuents %err

err] rbe acc {gfere%grayﬁm ls]hy YT elgoxy © g?rBd o 4 cdrbon
5; wherein Bb.a E:ﬁiln&'a ban&uﬁésraeamg t@blaﬁr51 hNiR VR RE8&lbase form the
ene chaistruaiiraf fomin “carbon at ons, optional ly substituted wth

xyl; wherein R and 46 0 114 002 R' _are hydr ogen or straight or

hed al kyl of from1l to 4 carbon atoms |?Znally substituted

xyl, ® and R' taken togethgﬁ euting [err] [err] 10

inn and mare each 2 or 3 and t bond or O, S. or NR'"; -

in R'" is hydrogen or. straight § 4 al kyl of from1l to 4 carboff
, optiaonally substituted with hydroxyl, dand wherein Rs is nitro, '
. EI I\ECNR'BI:'I' NHR , NRR2 or NRR'" wheMN#fg R'" is from1l to 4 carbon
chl or oaat phaﬁfac&@cdil?ﬁé’ck table salts ther3of; ﬁhgélﬁﬁeﬁﬁ

or 5, whadnd andR2 hasahdmesdmllaacaiaammtdh% 1and Rs. Ig&%ﬁ%&? y ﬂ%ggg%ﬁargon
ding to C a$.m brocds & prepdning Waebthiopyrbib(4,%2- {dlindazol@ ROmpdhad hiving the structural
NHCH2 CH2NHesXermd: 8. A process according to Gaiml or 5 wherein R2is

di etfiyl am noet hyl and Rs i's am noet hyl am no. :

35

40
according to Claim 1, which comprises: reacting a 1-chloro-4—mtro-9H-th|oxanthen-9-one and an Ra
substituted hydrazine to form the compounds as claimed in Claim 1 wherein R; is nitro; and, if desired,
coriverting said compounds by reduction to compounds as claimed in Claim 1 wherein R; is NH;; and if
- further desired, converting the resulting compounds wherein Rg is NH, to compounds according to Claim 1
" 45 wherein Rs is NHR; by alkylation with a haloalkylamine having the formula XR,, optionally after covering
sensitive groups with protecting groups; or by reaction with an aldehyde or acetal, ketone or ketal and

protecting groups; and if further desired, converting the compounds wherein R; is NHR, to compounds -
so wherein Rs is NR'R, by further acylation and reduction; and if desired removing the protecting groups by :
" . hydrolysis or reduction; and isolating the product in free base or acid addition salt form; wherein X is
chloro or bromo and R,, Rs, R’, Rs, Rz, Re, Rg, and Ry have the meaning accordmg to Claim 1, and R* is a
~ straight or branched alkyl having from 1 to 3 carbon atoms.
' A process for preparing benzothiopyrano(4,3 2-cd]|ndazole compounds accordmg to Claim 1, havmg in
. g5 free base form the structural formula

60 .

NH(CHg),NH(CH,)oOH

65 by reacting a compoun'd having the structural form_ulé: '

43

reducing the resulting Schiff base, or by monoacylating with a reactive derivative of an acylating agent of -
formula R®*COOH and reducing the acylated product, optionally after covering sensitive- groups with



o - 9 ‘Aprocess according to Caln I, Oor 5, for preparing
enzot hi opyr ano[ 4, 3, 2-cdl i ndazol e havi ng i n free uct ur al
ormula 6: [ERR] and the pharnmaceutically accepta ﬂumm' H{!ﬁ‘ g‘ wher
R2 i.s ANR R' wherein Ais a straight or branched alFkyfene onaisn

o 5 carbon atons, optionally substituted with hydroxyl; wherein R and
@re hydrogen or straight or branched agkji4qgggzrom 1 to 4 carbon atons
Bptionally substituted with hydroxyl, R 45 -andsR' taken together als
fl epresenting [ERR] wherein n and m ar eRQaCN-Q-N-FRgs and Bis a direct bo
br 0, S. or NR'"'- wherein R'' is Hyogen o Il sthdaig or branched al kyl - of

roml to 4 carbon atons, optionally ' wi t'h hydroxyl 55 10.
@\ process &ccording to Caiml, %1 :
- [ 12-[[ 2-[ 2- (di et hyl am no) et hyl ] _ “opyr ano[ 4, 3, 2- cd] i ndazol - 5-
/| | am nol et hyl | am no] et hanol ; Ry NH,
Y - [2@?5’a [[2-](2- hydroxyet hyl )am nol et hyI | am nol “2h[ | ] benzot hi opyr anol 4, 3 2-

d]i 01192 -whbrpin FELHY R, amaﬁ@hﬁtahﬂiva o Ghydro i, lower C,_, alkoxy, benzyloxy, -halo- -
B\- [ 2-[ 2-{di etﬂ&sfﬂomuhﬂ')laédb}hz]ylow&ﬂl 3~(Bl-zgloeth;’l) 2-$azolxdlnor:eto obta?n a: ofcva;;(l\lldlgro:ei;aaal\(:lngrtr‘!’e
- enzot hi opyr &¥isfwial Brpuled] i ndazol - 5-yl | -'1, 2- et hanedi ani ne;
, N-di ethyl -5-nitro-2H 1] benzot hi opyrpfino[,ea_?;,,@ dl i ndazol e- 2- et hanam ne;

b- n_t,r o- 2H61] . benzot hi opyr ano[ 4, et hanam ne;
P-112-(5-nitro-2H 1] | benzot hi opyra -2-yl)
et hyl ] am nol et hanol ; ' _ _
-am no- NN-di et hyl - 2H[ 1] benzot hi ]i ndazol e- 2- et hanam ne; 65
BN\N- di et hyl,;9- met hoxy-5 : :

BNi tro- 2H 1rbenzot hi opyrano( 4, 3, 2- cdl | nEIazoI e- §5et hanam ne; 47 | 0 114
|002 N-(2-[2- Préth%:l gm M? 13101( I)ethyl]ammo group and subjecting the latter compound to
Wbenzot hi opyr AKH hErovsisipio ‘aﬂfd‘f’ a‘i"%‘“f)?‘&ﬁﬁ'ﬁ’ééﬁ"ﬁﬂ? ne: :
5- am no- N_N-di net hyl - 2H[ 1] E N_N-r#
pan

Ry

i met hyl met hani mi dani-de; 5

W] benzot hi opyrano[ 4, 3, 2-cd] i ndaﬁol e- Dpr
N[ 2-[2-(diethyl am no)ethyl |-

] benzet hi opyrano[ 4, 3, 2- cd] i ndazol I ]
W3- [ 2] 2- [.2-{di et hyl ami no) et hg T~ 2R 1]
M benzot hi op¥r anol 4, 3, 2- cd] i ndazol I ]am n | @ o&@zol i di none;
N, N- di net hyl -5-nitro-2H 1] benzothl\?/)pyrano[4 3, 2 cI I%%Iazol e- 2- pr opanam ne;
W2-[[2-(5-am iﬂﬂec@ﬁhdc removing the benzyloxy groups by hydrogenolysis; and isolating the product in free base or

4 benzot hi opyr dditign ialtd ndazol I ) et hyl ] am no] et hanol ;
2. [ [ 2. [ [ 2 3( 2. e g fo Clalm 6 in which one or moré of Ry, Ry, Re, Ry and Ryg are benzyloxy or
alko

Ayt bl e R

5- am no- 2- [ 2- { de&X phakmadtbuied @bmpdsiior Edrigkising a compound having the structural formula 1 according

8 benzot hi opyr &rigid,13n GnodHatiordwizrod pi@rr@dcputlcally acceptable carrier. -

& 2-[2-(di et*Ay] n"P-n‘b *'@f pytical o F'G ?“h‘l"ﬁ"ﬁ@ thetsHyqtgraliierryla-22efordinge

g nzot hi opyranf?[ );0@)!2 arm%g} " eutsl:;all cg‘r:: c:md ;:rr:ert e. ruct al fo ula 4a accor
N-[2-[3-(di- tdwﬂn@ o Hopbie iy 3, 3 edl Raazef BT

1 , 2-et hanedi armmpha&n{caut{cil%rb&:s(tadm ectrﬂipjaknagrh nahhwthdvaﬂh)sdnmyi-f&Ir[uIa]s accordmg :

| benzot hi opy o g, 1B combitdtion with @ lPhBmygepticatiyracceptable carrier.,

2-[2- (di et hyl am n 5-112-1(2- hydroxyethylIamnoethyl]amno 2H[1]
benzot hi opyré:?]lo 4*0%3&2@;'5&"1??0%2‘51‘(5 ol ;. N, N-di et hyl - 7-nmet hoxy-5-nitro- 2H[ 1]'
benzot hi opyr anof.4a 3rodess dbr BEIsHAiAY BardoloBFBRIA calindazol -

5- am no- Ni%e difertnlal1: 7- net hoxy- 2. 1fbgnzg?rh| opyr acralqén N §°mp(§rndsdh§{8 eth s" ural
amne; N-[2-[2-{diethylam no)ethyl]- 7rrethoxy 2H[1] . .
benzot hi. opyrano[4 3 2-cdlindazol - 5-yl Tl Z—EOPQt hanedi am ne,. hydrobro_m’-de
salt : . _

tlc

55

and the pharmaceutncally acceptable salts thereof wherem the substituents R,, R Re, Ry and R,o represent
_hydrogen, hydroxy or alkoxy of from 1 to 4 carbon atoms; wherein R, is ANR'R’’ wherein A is a straight or
. branched alkylene chain of from 2 to 5 carbon atoms, optionally substituted with hydroxyl; wherein R’ and
. R’ are hydrogen or straight or branched alkyl of from 1t0 4 carbon atoms, optlonally substltuted with
65 hydroxvl R’ and R" taken together also representmg :

44




e 2 e 20t o

b- 2- [ 2- (di et hyl ani no) et hyl ] < 2H[ 1]

§1i opyr ano[4, 3, 2-cd] i ndazol - 7- ol ; Nl\l-gnﬁ yI 8 met hoxy-5-nitro-
I hi opyr anol 4, 3, 2-cd] i ndazol e- 2- ePhih ,

- NN- di et hyl - 8- net hoxy- 2H[ 1] (CHa), _ _

opyrano( 4, 3, 2- cdl i ndazol e- 2- et hanamv\ge; e Y

}

- (di et hyl am no) ethyl | -8-nmet hoxy-2H1 B
hi opyrano[4 3, 2-cd] i ndazol - 5- yI] (&H 2. et hanedi ani ne, hydrobrom' de

zhm

M NOEthetein® bnl A arleabi’2 6Haghdwis 8 GirdecRl byd, k; s? W1 hﬁé}&th'l iORMFod B0 r4traigh?

idazol - &fm’anchhydkv&iflfmmmMGafﬂoh ato®8, optionally substituted with hydroxyl; and wherein R is nitro,
-2- [ZNQ'HA et hyl ami no) et hyl ] - 2H 1] benzot hi opyrano[ 4, 3, 2- cd] i ndazol - 8- 0

g n—
[N o N
28T

t hyl - 10- met hoxy-5-ni t ro 2H 1] benzot hl opyrano[ 4, 3, 2-cd] i ndazol e- 2- et ha
; 5-am no- NN-di et hyl - " N=CNR'R" .
hoxy 2H 1] benzot hi o rano 2-cd] i ndazol e- 2- et hanam ne;
[ 2- (db ethﬂ-&ﬂ gm\lﬁ@) ETW%//BT W qgelﬁﬁ"'h@)fl'ymZHPfcarbon acyl, chloracetyl, or . '
ot hi opyr anol 4, 3, 2-cd] i ndazol -5-yl]-1, 2- hanedi am ne, hydrobrom de
35 5-[2- (am noet hyl ) am no] _26,,[2% gethylamno)ethyl]-2H 1
ot hi opyr anol[ 4, 3, 2-cdl i ndazol - Hﬂ br omi de sal t;
no- 22¢ 2- (di et hyl am no) et hyl] - 2H11 ] benz hi opyrano[4 3, 2- ch I ndazol -1

N, N-di e h -3-s o 5n|tro 2H 1
ngot hi opyrvé"?ﬂ In ?: Tﬁﬁbﬁ&%xﬂm% na?\d an Ry-substituted hydrazine, to form the
no- NN-dig and, if desired :
nfot hi epyr anﬁzﬁrﬂelﬁng?sa(di:}:mndmnﬁb\ﬂeﬂmﬁﬁrhaﬂﬁm)mmmndmlvherem Rs Is NH,; and, if further desired,

[ 2- (d| et h prawem *ée l?mnmmweﬁﬂ[ﬂslwzmpemmw in Rgis NHBHviakatian
{ Ak ik “E'gd ’?”"ﬁ?;%ﬁ D e e ooy SoiE oS
: (am nOEt%}y:iss iigi fva{v? étﬂ)e%ggrﬁ uf 525{' fformula RaCOOH and reducing the

_ hi gpyranetkdpr le:t 65& on&y &ﬁ&co@rl sen hRotectihg groups; and, if further desired,
no 2-[ 2- (dprmv ihgire mm)r@'u Ivv]he@H[Rl]sb&ﬁzmtchnpmmdmmieh&IQNR!Hz]bvﬁuj'a@odeﬂqn

: NN-2H &gy 101188@' il fepised ox y - 5- DLty o- 2 J@ son: and.
ot hi opyr anifd )éh gﬁﬁfﬁﬁgﬁ%@t ﬁﬁ?&ﬂ i form: |
no- N% die re ls a straight or branched alkyl of from 1 to 3 carbon atoms. _
1§ot hi opyr anG.[Adpr&;e?sfﬁldirédad@m&hﬁth%pﬁahﬁ[ﬂaﬂk‘ﬂm:!azole compounds having in free base form the
§[ 2- (di etdyystamd lamyude:hyl | - 3, 9- di net hoxy-2H 1
n&ot hi opyrano[ 4, 3, 2- cd] i ndazol - gyl | 1R et hanedi ani ne, hydrobrom de
y 5-[3; (am noet hyl ) am no] g2+ Rﬁo ethyl]-2H 1 '

§ot hi opyrano[4 3, 2-cd] i ndazo drobr.omi de salt;
rtgno- 2-[ 2- (di et hyl am no) et hyl ' '
th| opyrano[4 3, 2-cd] i ndaRgl- 3 0
%{)2 (di et hyl ami no) et hyl ] ag_no] - 2H[N’L|(CH NH(CH,),0 '
- ot hi 6pyr ano[ 4, 3, 2- cd] i ndazol - 2-7 yl | et hyl | ahf no] e Flanol and t he '
gaceut i ca#ddyh%@pﬁcabb@vs@bmsbleﬁaitstawdofomm&m R71RG, RsAnq)Ramresssdefmed in Claim
Jdi ng to Tgichprogessgpmp) F%% i p {?enz hi of yrano[4 3,2-cdlindazole
unds 55 hawi 'bqam"PP v'"% gS °rg‘f' uctural formula 16: 60 65 48
4 002%and the pharnmaceutical l y a a'b'l' fsal ts thereof; wherein R2
f]he meani ng according to C dlom pds[err] are hydrogen,
irgxy or lower, [err], alkoxy, ; [err] and [err] being
Xy or Iov‘ver, [err], al koxy g ‘according to Caim1 for - 3
4ri ng *®enzot hi opyr ano[ 4, 3 Ed] i ndazol e clonpounds ;
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wherem Ra, Ry, Ra, Rg and Ryo are hydrogen, hydroxyl, Iower alkoxv benzyloxy, or p-halo- or p- methoxy' _
" g0 . substituted benzyioxy, with 3-(B-haIoethyl)-2-oxazolldmone to obtam an oxazohdmone having the
' -structural formula: | .

[ s .

T 65

45




5 having'in free base formthe structural fornula 17 err] 15 and the
phar maceutical ly acceptable salts thereof; wherein d'ﬂﬂ mg

according to Claim1, and [err] and [err] are hydr Mm"’r ower ,
[err], alkoxy, at |east one of R7 and [err] being hydroxy or"' | Swer, [err]
al koxy 20 13. A process accordindt4o002ai m1 or 2, for preparing
benzot hi opyrano[ 4, 3, 2-cd] i ndazol e conpounds having in.free base formthe
structural fornula 18: [err] 30 and Rfoe Pmarffafeutical Iy ‘acceptable salts \
t hereof; wherein R2 has the medhiwg idi né sFglaim1 and R and [eir]
are hydrogen, hydroxy or |lower, [e at | east one of [err] .and
[err] Iseing hydroxy or |ower, I 14. A process according
to Claim1 for preparing benzot |opy ano[4 3 2 cd]i ndazol e conpounds havr ng
in free base formthe structural forfula 24:Rs40 e

[err] 24 AbnereidiRdifien RIBLIBRES Uk ORIV etAERIAb gRuE: swal t'S t her eof ; Wnerel n

[er r]\ hs hydsuiecting thalldtex songdoudid tomll(blmeohydrmisbo)nbtaihcarmnmndadmvnhashetMctural
nmeaning acdemri:ng to aim 1. 50 15. A process according to Caim1 for
preparing benzot hi opyranol 4, 3, 2- cd]rndazole conpounds having in free base
formthe structural formula 25: N-R, [err] and
t he. phgy maceutical |l y accept eofRy wherein. [err] I s hydroxy or
al koxy of from1 to 4 carbon 6paydns has the meani ng according to
Claim1l. 49 0 114 002 16, rding to Claim1 or 2, for
prepari ng benzot hi opyrano[zﬁ83 2- ¢d].i ndazol e c%ou having in free base form
t he st%(;uctural formula 26: [err]Rand t heNpifdl 2% |y acceptable salts

" thereo err] i s hydroxy or al koxy of froml to 4 carbon atons and

R2 has the cbg X i 17. A process for preparing
a phar maceut 1ss|a¢ngq %ngouﬁbgh%rg&éoy&i?&%mr ses conbi ning a conpound

havi ng,t he s8./AptdcassakcofdimgtolClainil2, menvhich@hegr nicde dEIRa RyyR Rydnti B,,are benzyloxy or alkoxy

phar rraceutVY"@eﬁﬂl WeaQ?eWabh% atkporyr grovps arg removed dy dydrofvaie onrbyizetmRyt avith boron
a_co

1 ¥
phar macentT iy A ORIl Bl Ml Yol G55 Sonk R 01 S0 B B SEIRE Wil
pharmaceutical ly accept ab‘l"e'acarrr er. 19. A process for preparing a
.phaxwa®eut i cal conposition which process—cNARY | ses conbining a 20 conpound
having the structural fornula 4a accorrng to Jdaim5 with a ._
ﬂ‘ ocess for preparing a 2
sOMIpri ses conbi ni ng .a conpound

pharmaceutical |y acceptabl e carrj
phar maceuti cal conposition which
havi ng®t he structural fornula 6 actording Jo Caim9, with a

phar maceutical |y acceptable carrier:.. 25 f entansprfiche ffr die
Vert,ragsstaaten: BE CHDE FR GB IT LU LU NL SE 1. :

Benzot hi op m am@e@ticeltyl aroedablo baitahdeaf,cnaginiR, istiNg’ R’ rwhE@inm rslestraighmr@ranawde
die Sté¢a ktz in og_from 2 to 5 carbon atoms, optionally substituted with hydroxyl; wherein R’ and R"" are
rogen or straight or branched alky! of from 1 to 4 carbon atoms, optionally substltuted wrth hydroxyl R"

~ and R’ taken together also representmg

 (CHln
.48 ' B T N
. B

' (CHz),,.

.50 wherein n and m are each 2 or 3 and B is a direct bond or O, S, or NR'"’; wherein R*" is hydrogen or strarght
or branched alkyl of from 1 to 4 carbon atoms, optlonally substituted with hydroxyi. '
", 5. Aprocess according to Claim 1, 2 or 3, for preparing benzothlopyrano[4 3 ,2-cdlindazole compounds

I'1avmg in free base form the structural formula 4a:
65 -~
4a

60

A ST b v 1, e

and the pharmaceutically acceptable salts théreof wherem.t'he substituents Ry, R,, R;,, Rg and R,q rep'rééent
_hydrogen, hydroxy or alkoxy of from 1 to 4 carbon atoms; wherein Rz is ANR'R’’ wherein A is a straight or
- g5 branched alkylene cham of from 2 to 5 carbon atoms optionally substituted with hydroxyl; wherern R’ and
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Xy
m

g

~ W

)

B*

651dh 15 *

3 ~~~R 35 '

& eutisch akzept abI e Saize; vvorbn ql e Hbshmmlm“mmﬁyl Re,
sserstoff, Hydroxy oder Al koxy mt 1 |s 4 Kohl enst.of f at onen ,

en; vmraré\hﬂﬂog‘eﬁxor ANRIhRSr rbriehéd aIINDbifmmMmﬂeargmradﬁs optionaliycsubstiaitegt it

nket t hydreiyl, B ahil B Bkecohgethes ples fepteenting gegebenenfal | s durch Hydr ox

uiert, bedeutet; worin R und ReyWéasserstoff oder--gerades .oder

i gtes Alkyl mt 1 bi s 4 Kohl enstof f a{ omen, gegebenenfal I's durch

yl¢substituiert, bedeuten, wobei R uhd R' zusamrengenommen auch 45

Kohl eW Q’Eif'f‘
et; uf

steht vvorl n RR". fM 1 bis 4 Kohl enstoff AcyI Chl oracetyl oder 60

~~~~~~~Rl N-NR2

~~~~/ (CH2)M 50 bedeuten, worin n und m

s 2 oder 3 bedeuten und B eine UCIHéktbl ndung oder 0, & oder NR"'

t; worin Rl" V\ﬁ,ssef des %&@Q%ﬁwwerm.rm '@ hidirlsydn oRbttaight
I ML G

Elﬁﬁuﬂgﬁﬁifeaw hyindxglt artduherein Rs is nitro,
|tro NH2, ,. NHR - oder NR R2 oder

he

065 st eht . ‘ _ 050I
c L NO 114 002 nds RR"", 2.

BenZot hi opyr ano[ 4, 3, 2- cdl i ndazol ver bi n?:llungen nach Anspruch 1, die in Form -

der frel en

ﬁﬁﬁ'eNﬁthg%rSiH" Nk’tWHeiéiH relis ?}oma to 4 carbon acyl, chioroacetyl, or

haben, und der en gha\mazeut i sch akzeptabl e Sal ze,

vvorirfl R2 ANR R' bedeutet, worin A et@QgNadeo oder verzweigte Al kyl enkette
mt- 2 bIS 5 Kohl enstoffatonen gegebenenfallfs durch Hydroxyl substituiert,

bedeutet; worin R un@ R' Wasserstoff oder gerades

Ver vei gtes nggs dGdrdi kb Cldim KON, et Gf InkbrGIAER,, is, diethyl aminoethyl and Rs is
geg benenf aNthéAH

fdwdoixyl substituiert, bedeuten,

zus mMmengenonmera atwésslagcqa_dmg to Claim 1, 2, 31:5 §. jwherein R, is CHZCHZNHCHzclﬁn and Rs is
(CHf). ig aNBBH£LH,NHCH,CH,OH

_bed“ey/’[ en un

35

50

55

60

. 65

thylammo
A PSS dln to Claim'1 or 5, wherein R, is diethylaminoethyl and Rs is aminoe

g A gfggess a@ rdmgg to Claim 1, 2, 3 or 5 ﬁ' preparing benzothlopyrano[4 3,2-cdlindazole having in
%base form the structural fornlEﬁ?ed@ n, worn n und mjewils 2 oder 3

el ne Direktbi ndung oder O :;'Q_d%r NR"'

and the pharmaceutically acceptable salts thereof wherein R, is ANR’R" wherein Ais a stralght'or bran't’:hed
alkylene chain of from 2 to 6 carbon atoms, optionally substituted with hydroxyl; wherein R’ and R arez
hydrogen or straight or branched alkyl of from 1to 4 carbon atoms, optionally substituted with hydroxyl, R
and R’ taken together also representmg ' _

(CHy),

K (CHz)m

wherein n and m are each 2 or Jand B isadirectbondor 0, S, or NR''’; whereln R"' is hydrogen or stra|ght :

or branched alkyl of from 1 to 4 carbon atoms, optionally substituted with hydroxyl.
10. A process according to Claim 1, 2, 3 or 5 for preparing:
2-f{2-[[2-{2- (d:ethylammo)ethyl]-2H[1]benzothtopyrano[4 3 2-cd]|ndazol-5-

. yllaminolethyllamino]ethanol;

2-{{2-{5-[[2-[{2- hydroxyethyl)amtno]ethyl]amlno]-2H[1]benzothlopyrano[4 3 2-cd]|ndazol -2-yl}-

ethyl]laminojethanol;
N-{2- [2-(d|ethylammo)ethyl]-2H[1]benzothlopyrano[4 3,2-cdlindazol-5-yll-1, 2-ethanedlamme, '
N, N-diethyl-5-nitro-2H{1 |benzothiopyranol4,3,2-cdlindazole-2-ethanamine;
5-nitro-2H[1]benzothiopyranol4,3,2-cdlindazole-2-ethanamine;
2-{[2-(5-nitro-2H[1]benzothiopyrano(4,3,2-cdlindazol- 2-yl)ethy|1am|no]ethanol
5-amino-N,N-diethyl-2H[1]benzothiopyrano(4,3 ,2-cdlindazole-2-ethanamine; .

N, N-dlethyl-s-methoxy-s-mtro-zH[1 ]benzothlopyrano[4 3 2-ca’]mdazo|e 2-ethanamme

47




il - - i

>

bedeut ets. worin R V\asserstoff oder ger ades oder—vef—zwerg’f es—AI—Iaew— m t
bis 4 KohI enst of.f at omen, gegebenenfalls durch Hy, | tuiert, ‘
bedeutet .- 3. Benzot hi opyrano[4 3, 2-cdji ncrazol veﬂmnﬁhllm H nspr
d|e in Formder freien Base die 25 osq:mk for

~~~~~~~~~~~~ Rt 35 haben, und deren phar mazeutlsch akzept abl e Sal ze,
R2 ANR R bedé@t[étdletmmm)eehvﬁﬂﬂbl aldmvr@w 3.%-elindaolftvl- 14 kgrapeiantine:

Dyl oyl aqé;gowdmw FEF’Y ik e pw %%W@eistgﬁ{m

oder ‘gerades b [2\1(6#&%%&1ﬂﬁ)@ﬁuylﬁbllﬂﬂbed%thuoéyrhbﬁ342 demidaon sty pdnlind @R
gegebenenf akdaidmasiezh Hydr oxyl urch substituiert,

bedeut en, R NdinRthy}$;nitrodfin enzovrionyrane43.2-cdljndzole-2-propanamine; 40 R ° ;
S A 2:[[2-(5- 042H11]genzothiopyranol4,3,2-cdlindazol-2-ylJethyllamino]ethanol; -

~~~~~~~ /. 45 2-[[2-{[2¥ -am noethyl)-2H{1]benzothiopyrano{4,3 2-cd]|ndazol -5-yl thy%mmo&ethénoln d
. . 19 5-a -(dlethylamm o)et y!]-2H[1]benzot yrano[ 3,2-cd}i i m
jeweils Od@.r[%ii A SetyEo [ 25 (2EHy R xylet H§/ @ind &nzo(ihl &5 Rdno 32

bedgus et , wdlihta2olddl; Wasser st of f- oder gerad es oder verzvvel gtes Alkyl mt 1
bi's 4 Kohl engy- BfW&WWWM#HHﬂaMOﬁ“@M@mH Wwﬁyp‘ Sylifis-9thanediarpine;

bedeut et yIN'n r%y- lben cdlin 5-y|) d
B e N e et i “i”b?"@%%?"i??& oder

- CH2CF12N fON-dfethyl-7-methoxy-6-nitro-2H[1lbenzothiopyrano(4,3,2-cdlindazole-2-ethanamine; O St eht .
4. “Xer bi ndungs-ansieeN N-dletis b7 -tnethoxy&Hl ileneathiodyfanbid aRkryreladolect-dtiapamipedeut et und
Rs fur NHCH2 m@ﬂﬂ@mhﬂv@ﬁtmeﬂ@w-wﬂlberﬁemﬁgvr Bgeiptee Byl 2norin R2

fur mzdﬂzﬁlm%g ersalt: NHCHD 2 0 114
002 6. Ver md? -ammoetl?{ aAnno 2 p i ylamm%%y”ﬁ%% Qll\_JF ?ano Fhf%{;hdgéééﬁlf et und
Rs fOr Am nOéﬁ-JiMh&ﬂZﬂﬂietﬁWﬂhﬁo)etﬁyl] 2H(1 ]benzothlopyrano[432-cd]|ndazol-7-ol

Benzot hi opyr atmv{dtbﬂﬂl-@meﬂjbxvrﬁdmfﬁ‘dbdymm nl432ehlintiafer2-atirandminegti e | n Form

der frei¥n B 11'epn pyr azole-2-
haben, ungeﬂﬁgj t%éz Zér!s%ﬁ["eéh [é pEo P‘Q’%mqg g e’-hf_ﬁmwﬁ bedeut et ,
ffa

worin ‘A eine !Q(Q-r( |no]-2-[2-d|ethylam|no)ethyI]-2H[1]benzothlopyrano[4 3 2-cd]|ndazol-8-ol
- hydrobromide salt;
) 30 _8-amino-2-[2-(diethylamino)ethyi]-2H(1]benzothiopyrano(4, 3 ,2-cdlindazol-8-oi;
L/‘ < N,N-diethyl-10-methoxy-5-nitro-2H[1]benzothiopyrano(4,3,2-cdlindazole-2-ethanamine;
S-amino-N, N-diethyl-10-methoxy-2H[1]benzothiopyrano(4,3,2-cdlindazole-2-ethanamine;
N-{2-[2-{diethylamino)ethyi]-10-methoxy-2H{1]benzothiopyranoi4,3,2-cdlindazol-5-yi]-1,2-
" ethanediamine, hydrobromide sait;
35 5-[2-{aminoethyl)amino]-2-{2-diethylamino)ethyl]-2H[1]benzothiopyrano(4,3,2-cdlindazoi- 10-ol
hydrobromide salt;
5-amino-2-[2-{diethylamino)ethyl]-2H[1 ]benzothlopyrano[4 3,2-cd]indazoi-10-ol;
N, N-diethyi-3-methoxy-5-nitro-2H4[1]benzothiopyrano(4,3,2-cdlindazole-2-ethanamine;
N 5-amino-N, N-diethyl-3-methoxy-2H[1]benzothiopyrano(4,3,2-cdlindazole-2-ethanamine;
' 40 N-[2—[2—(dlethvfammo)ethyl]-3-methoxy-2H[1]benzothnopyrano[4 3,2-cdlindazol- 5-y|]-1 2-
ethanediamine, hydrobromide salt; '
5-{2-(ammoethyl)ammo]—2-[2-dlethylammo)ethyl]-2H[1 Jbenzothiopyrano(4,3 2-cdl|ndazol-3-o|
hydrobromide salt; .
‘S-amino-2-[2- (dlethylammo)ethyll-ZHH]benzothlopyrano[4 3 2-cd]mdazol-3-ol
45 N, N-diethyl-3,9-dimethoxy-5-nitro-2H[1]benzothiopyrano[4,3,2-cdlindazole-2-ethanamine;
: §-amino-N, N-diethyl-3,9-dimethoxy-2#[1]benzothiopyrano(4,3,2-cdlindazole-2-ethanamine;
N-[2-[2-{diethylamino)ethyl]-3,9-dimethoxy-2H[1]benzothiopyrano{4,3.2-cdlindazol-5-yl]-1,2-
ethanediamine, hydrobromide salt;
5-[2-(aminoethyl}amino]-2-[2-diethylamino)ethyi]- 2H[1]benzoth|opyrano[4 3 2-cd]|ndazol-3 9-diol,
50 hydrobromide sait;
5-amino-2- [2-(d|ethv|ammo)ethyl]-ZH[1]benzthlopyrano[4 3,2-cdlindazol-3,9-diol;
2-{[2-[5-[[2-(diethylamino)ethyl]amino]-2H(1]benzothiopyrano(4,3,2-cdlindazol-2-
yllethyllamino]ethanol; and the pharmaceutically acceptable salts of said compounds.
11. A process according to Claim 1 for preparing benzothlopyrano[4 3 2-cd]|ndazole compounds
85 havmg in free base form the structural formula 16: _ :

Ao

60 - '
= 16
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zwei gte AIkyI enkette mt 2 bi's 5 Kohl enstoﬁ—attm'e

._Hydroxyl substituiert, bedeutet; worin R f oder
s oderverzwei gtes Al kyI mt 1 bis 4 Kohl en ll mg benenf a
B Hydr oxyl substituiert, bedeut en, wobei R nonmen

CH2J, 20 - B/ (CH2)A
#ten, worin n und mjeweils 2 oder 3 be euten und B ei ne Direktbi ndung

odedf0, S ocRSF thaRharmaeuticaliy accapeable saliRthereRE ybpising hasgeaneanag srgerdingteiaim 1and R,
el ores g Eropety S N & or FRFD AEIE. 78 o B P A Lot B s,

difexyl substh Foeess REQRIMEIo: Cifim Vedr s HRP BhzRRE S rBRRT dlzoled&d?n ounds |
B-[ 2- [52- r(ammgmndeaaaerfa)nmégketwcmamo% I:H 1551 " PrdhBRRIz & °

b ot hi opyr ano[ 4, 3, 24cdl i ndazol - 5-yl - aninol- 4thyl | -am fl - athanol ;

P-[5-[[2-[(2- Hydr oxyat hyl ) - am nolpqé—thyu_ nol-2ftl1

! be 7ot hi opyr.ano( 4, 3, 2-cdl i ndazol - 2- t Ryl | - am noI at hanol ;

] [2(glthylamno)-lthyII-ZH(I '

handi ani n; ' 17
i i thyl -5-ni tro- 2H[ 1 | benzot hi opyf an . 2-cdl i ndazol - 2- 4t hanam n;

5 Nftro-2H 1 | benzot hi opyr ano[4 3, 2-gdl i ndaz j_, 2- at hanami n;

2-15- Nltro 2H 1 .
zot hi opyrano[4 3, 2-cdli ndazol 2-yl)-ithyll-am nol - at hanol ; 35

i no- NN- dérdittire,dhadidéskitibativ acediatigsattsthereaf; @hetein B han the zsienifg accérdina v Glgim 1, and
it hyI anfpg @ﬂry hsdrﬂqanqyg@ﬂ orjower, C;_,, alkoxy at least one of R; and R, being hydroxy or lower,

IR (e e T

, 3, 4propandi am n; _

5- Aji no- N, N-di rret hyI 2H[ 13benzot hi op;@gnom—a\l—mzcdl i ndazol - 2- pr opanam n; _'
N.-[f2-[2- (D i thyl am no) - at hyl - 2H11] bejnzot i oplyr ano[ 4, 3, 2- cdl i ndazol - 5- yI 1-
N- 40 di & hyl met hani m dam d; 3-[ 2- ylamno)-lthyII-ZHll

| begzot hi opyr-ano[ 4, 3, 2- cdl i ndazol - t hyl | - 2-- oxazol i di non; 18
NN- i met'hyl -5-nitro-2H [1 | benzot hi ogyrano(4,B, 2-cdl i ndazol - 2- pr opariam' n:
2-132-(5-Amino-2H 1 - = Ry _

] bedzot hi epyranof 4, 3, 2-cdl i ndazol 2-yi') -4t hyl | R&m nol - at hanol ; 45

2- [ 21 2- (2 Amnpo'arth luggﬁu Sltsgﬂe NeEsin Ry hasyh dirg 4-iaim 1and R
] bejzot hi opy reckyyheesin gh;} 6‘3’9’ i 3afelaim 1 and R,
5- Afi no- 2- fZC%% gld%z e'r‘l’o'ydm’t“h%/rli?weﬁ' ! ﬁ‘?@f i jélﬁbf" nadIVARgLY dewes.
ol :. ' 14. A process according to Claim 1 for preparing benzothiopyrano(4,3, 2-cd]mdazole compounds
2-[3-(Dii t hyl\aatmgm'oi)'oeénawmmﬁneii[nmulz(lbrinyidrzcxxyl t hyI) am noI at hyI] am nol -2M -
| ]Benzot hi opyranol 4, 3, 2- cdlindazol -9-o0l; _ _

N- [\>/13- (D et hyl am no) - propyl | - 2Ht 1 :

| bejzot hi gpyr ano(4, 3, 2-cdl i ndazol -5-yl -1 ;2-3 hg?'ldl am n; 50 :

3-13-112- 12-(Diithyl am no)-ithyl |- y

] befyzot hi. opyr.anol 4, 3, 2- cdl i ndazol - 5-

2-43- (D||thylamno) athyll-5-[[2-[(2-T ) - amn0|thyl] am no- 2H[I -
| belzot hi gpyrano[ 4,-3; 2- cdl i ndazol -9-ol ; NN-Di £ hyl - 7- net hoxy- 5 nitro-2H 1 .
| begzot hi opyrano[ 4, 3, 2-cd] i ndazol - 2- 4t hanani n; NO2 _

5- Alfi no- NN-dlathI-7 met hoxy- 2H( 1 '
| bedzot hi opy. p{%q] g::g@pliyr?q%?plagaljsttwgmhqreuﬁ; is hydroxy or alkoxy of from 1 to4carbon
N[Z-[2-(yi

] bedzot hi g%yrh ms g ,%,Zfi %ﬂ: q,] ! .jgﬁa"“?t‘ﬁ“z°8“°a?ﬁﬁa“°‘ﬁ§/%rr°‘3‘:5'?%’ﬁ‘?oF%P%“""s
5-{3- (Am n0|thyl -am nol - 2- (2-( d| |thyI amno)-ithyll-2H1 -

| berjzot hi opyrano[ 4, 3, 2-cdl i ndazol - 7- ol - Hydr obron dsal z;

5- Aifi no- 2- 5L -(diithylam no)-athyl | - 2H11I ben 't‘hf"oﬁg/rano[4 3, 2- cdl i ndazol

[ L6 NN-Di at hyl - 8- met hoxy- 5%
zot hi opyr and(4, 3, 2-cdl.i ndazol -2-a )
i no- NN- di at hyl - 8- met hoxy-2H 1 N s

25
iz ot hi opyr anol 4, 3, 2- cdl i ndazol - 2-‘at hanani n; '

”

~ and the pharmaceutically acceptable salts thereof; wherem Ry is hydroxy or alkoxy of from 1 to 4 carbon .
55 atoms and Rz has the meaning accordmg to Claim 1.




[ 2-[2-(Dithyl am no)-athyl I - 8- met hoxy-2H11
gcnzot hi opyranof 4, 3. 2-cdl i ndazol -5-yl]-1 ,2- ithan !M' l"-"l‘HmHH“ldsal z;
|l [ 2- (Am nodt hyl ) - am nol - 2- 12- (di bt hyl am no)- ithyll-
enzot hi opyrano(4 3. 2-cdl i ndazol - 8- ol 6? ?ﬁ obrom dsal z; 52 0 114 te
®2 no 5- Ami no- 2- [g di at hyl am no) - 4thy| 2Hf 1 \
[penzot hi opyr anog Arocessdictandiegio|Clagn o or 2, for pariBigdetipthicbyranol4,3,2-cdlindazole compounti
i net hoxy- 5- ni‘ ¥t @ infiee bassdprFLhe RIS fRIPWa 36:0_ o dl i ndazol - 2- at hanamin; fie .
B4 Ami no- NN-di gt hyl -1 0- met hoxy- 2H[ 1 B

iBenzot hi opyrano[ 4, 3, 2- cdl i ndazol - 2¢i t hanami - — N
[2[2(Diathy|am'no)'athy||-10 the _
d benzot hi opyranol 4, 3, 2- cdl i ndazol - 5-y o 26
8 handi anmi n- Hydr obr omi dsal z;
& [ 2- { Am noeat hyl ) -am nol - 2- [2 (di at hyI am no) - at hiyl ] - 2H11
nzo\‘fjmi opyranol 4, 3, 2-cdl i ndazol -i 1 0-ol - | Hydr d¥tfgm dsal z;

1to

] 6
i Ari no- 2- [ 2- G d th aﬁu rmﬁﬁ:q&allg‘wt ble, m@tﬁ%‘%ﬁzz?%elopvlgg d(;((;% Oéalﬁoxg (ﬂ fro azo gaitbon.
17. A process for preparing a pharmaceutical composition which process comprises combining a

; 15
D at hyl - 3- mehb@ng hivingithe ru@bidiifpielkeZiatdordmm,to Glamd UywiBy Pehpdhacendiagliy laccBptaltléicanier.
18. A process for preparing a pharmaceutlcal composmon which process comprises combmmg a

- : - c av, r t e

g Ami no- NUN- di8f %x{&‘ ?fv‘§§e Ehag:l @@ﬁ%ﬁ%&ﬁ%@% Ly B A e =
gomin, N[2; [ 20dbdnb m 5 with a pharmaceutically acceptable
, enzot hi opyrartainér 3,2-cd | ndazol -5-ylJ-1,2- it andl am n- Hydr obrom-dsal z; er
- [ 2- (Am noi t hyl 30. Anroesks for (rﬂug@; freaseytiod l-cg_mhgslition 2tHich process comprises combmmg a
benzot hi opyr &ﬂl@fgpng hgnr@dlpq dggraqurgt |6 acqot'dmg to Claim 9, with a pharmaceutically acceptable carrier.

@y dr obr om dsal z; n,

- Ani no- 2- p2- (Pmemangprfg:m W{))hpalpﬁvpﬂsnzﬂ[qﬁ CH DE FR GB IT LILU NL SE

v bﬂlsogtlh;ry;ago%faﬁgﬁoﬁ’ooig E&gggthngﬁgl%erbmdungen, die in Form der freien Base die SturkturformeH _
BBcnzot hi opyrano[ 4, 3, 2- cdl i ndazol - 2- at hara‘am rN__N Rz ' '

R - A no- NNeddi at hyl - 3, 9- di met hoxy- 2
-1.beﬁidthiopyrano[4,3,2-cd|indazol-

- [2-[2-(Diithylam no)-ithyl]-3, 9-di.
il benzot hi opyrano[4 3, 2-cdl i ndazol -Rg
- 2- (Am noat hyl ) - am noJ 2-[ 2- (di at hyl aM no).- Mﬂ%/l ] 2H1] benzot hi opyr ano[ 4, 3
2- cdl i ndazol +aped; dhd)herkhﬂitﬁé}%ﬂmns@ﬁ%kzémable Salze; die Substituenten Rs, R;, Ry, R, und R
- Aot no- 2- [ 2- (Whissdrdiyft, aiyiiro0) odet Albsy-nait] Bis 4 Kohltzanst:vftf):tgm; blejd:v.:t::n:l:rms'ﬁz fiir KNReRl;"n steht,
i benzot hi opyr a‘my & fnegeradp jodet orpigweidte leqyllp(udet;te mit 2 bis 5 Kohlenstoffatomen, gegebenenfalls durch
®-[[2-[5-[] 2- wwﬁ'a be%ﬂtﬂff?g %gwge F%F FWmmTad??ﬁqdewe@eiAlé\dmﬂﬁ@lj
Rzol-2-yl]-1It qu f,,f,’,ma gren Yt 'é”“ﬂh%{Pﬁ‘ﬁ%'%'ﬁ %"Eﬁe‘ék%‘iﬁ bl eae R

Sai ze dieser VErblndungen
lBenzot hi opy ano[ 4, 3, 2-cdl i ndazol verb| ndungay, nach Anspruch 1, die i n Form

;er- freien Base die Strukturfornel 16 Rt 10 \N-N-Ft2 30 1>
o~ e~ e e B 35.

7 NO2 haben und derg,r,l har mazeut i sch akzept abl e

JSal ze; worsen R2 di e Bedeutung gemai Anspruch 1 hat und R7 und RO .
\\4Asser st of f | %ﬂﬁ"@( o ey urldi e devieils Cioddr- 3 Bédeasty ubie 8 aiHeDIrektbBRig cHENONS@8dr NR'
e

ndi ani h-Hydrobrom' dsal z; !

lei nes von R7 orip, &' gg qg dgs ex!ewewv« Alleg tmit 1 0is 4 Kohlenstoffatomen,
#Benzot hi opyra Wa& 'n %\?gﬁ?\/‘ﬁ'ﬁ\"ﬁﬁﬁ drviet: ﬁ%l‘i""%‘épﬁ"bﬂﬂml"‘“zdl e in Form
der freiengBase die 40 St rukturformel 17RR10  N-N- Ft2 45f .
t S : 17 :

N=CNR'R”, ™"

. NHR' oder NR' R, oder NR'R"” steht worin R"" fr 1 bis 4 Kohlenstoff~Acyl Chloracetyl oder . -

° m |
-CH2 CH2N'\n/O
&5 '.steht. o

50



ei nes
g 114
ie in
24 C=

und def

1 bIS/' !

ohat .
g4 di e
ief2 25
g &lydr

rielBe ut

'%lBenzot
der f r

" NH haben, und deren.pharmazeuti sch akz 50 wor i
sedeut ung genBB Anspruch 1 hat, und RY und N%m ,L Hydro
drig-C -4- Al koxy bedeuten, wobei zum ndest ei

der Niedrig-Cl.4-Al koxy ist. 11. 7,
opyranol[ 4, 3, 2-cdl i ndazol ver bi nd h- Anspruch 1, die in Form
‘en Base die Strukturfornel 18 5?19(1& 002
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\Or i N Rf“‘dﬁ"ﬁf ggﬂéutung genmaB Alnspr uch 1 hat, und R7 und Rlo : :
tof f, Hydroxy oder Niedrig-C -4 65 RI-k-eNyR@edeuten wobei zumi ndest
on. R? und R10 Hydroxy oder Ni edrj kOxy ist. 53 .t, ~~~.
02 12° Benzot hi opyrano[ 4, 3, 2-¢, i ndungen nach Anspruch 1 2
Form der freien Base di e-Struk NNR 0o - 1 -

- 1 . NO2 haben,
'en phar mazeuti sch akl eptabl e Sal ze; vvorim Hydr oxy oder Al koxy mt
Kohl’énstoffatomen bedeut et und R2 ie utun gem Al Anspruch 1

s tat, in eoder
- ' Z‘qlmi\lk Pg?aérmr}rf%' GQHE nsgoE?atome e néﬁ%ﬁ‘ % ro su stltuuert
in FO gﬁvﬁte Wc‘:héﬁ lﬁ V\gésg % aiddloHEr ﬂ/e%e sAlky bl ohlenstoffatomen,
NH2 25 hgbgBenekalls dlfdheHydidida kibRERidh) Beadlshk wesdk RIUnG RS smmewgynb.ﬂm auch
XV oder'5AI koxy mt 1 bis 4 Kohl enst of EES onen bedeutet . und . d| e

ing gem B Anspruch .1 hat. 14.
Ni opyr anoj 4, 3, 2- cdl i ndazol ver bi ndungen n@ch Anspruch 1, ‘die in Form
bi en” Base die 30 Strukturfornmel 26 N -, ANR2 35 ~ ~ ~ ~ ~~~R 26 'NHR2

g 40 habfen, uwre deren phar mazeuti sch akzept &= Sal ze; worin RO Hydroxy oder

rieAl kKoxy

teht, N

urch
1 bis
RII

1Rlll
nen,

e ae e

mt 1 bitedéutdfpivb@ns wad hofeasne bR 8 WeBdutdANthd Beifl BirdR@FHRALA IS BC B der NR'"

bedeutet, worin R’"’ Wasserstoff oder gerades oder verzweigtes Alkyl mit 1 bis 4 Kohlenstoffatomen,
gegebenenfalis durch Hydroxyl substituiert, bedeutst.

3. Benzothiopyranol4,3,2-cdlindazolverbindungen nach Anspruch 1, dle in Form der freien Base die
25 Strukturformel 4a

4a

as haben, und deren pharmazeutisch akzeptable Salze,
worin R, ANR’R” bedeutst, worin A eine gerade oder verewsigte Alkylenkette mit 2 bis 5
Kohlenstoffatomen, gegebenenfalls durch Hydroxyl substituiert, bedeutet; worin R” und R’ Wasserstoff
oder gerades oder verzweigtes Alkyl mit 1 bis 4 Kohienstoffatomen, gegebenenfalls durch Hydroxy!
substntuuert bedeuten, R’ und R’* zusammengenomen auch

(CH,),
B .
worin n und m jéwells 2 oder 3 bedeuten und B eine Direktbindung oder O, S oder NR’’* bedeutet, worin
R’" Wasserstoff oder gerades oder verzweigtes Alkyl mit 1 bis 4 Kohlenstoffatomen, gegebenenfalls durch -
Hydroxyl substituiert, bedeutet, und worin Rs Nitro, NH,,
50
R
' | .
_ , .—N—CNR'R" _ _
'55 ' NHR' NR' Rzoder NR'B”" bedeutet, worin R'"'" fiir 1 bis 4 Kohlenstoff—Acyl Chloracetyl oder
—CHQCHZNYO .
60 T | 0
steht. ' ' . -
. 4, Verbmdung nach Anspruch 3, worin F{2 Diathylaminodthyl bedeutet und Ry fiir -
" NHCH,CH,NHCH,CH,OH steht. ]
_ 5. Verbindung nach Anspruch 3, worin Rz far CH,CHzNHCHchZOH und Rs far NHCH2CH,NHCH2CH20H
65 stehen. ;
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i ureaddi ti onssal zes; worin X
| or oder Brom bedeutet und R2, R3, R Bg)mm RO. Rg und ROdie 5

deut ung  genti3déuien Wohi n kinb ﬁ.euslwddd% EREEU OSR 8in® BREKIIRIUAYBUD RS deKXR
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R~ 30 I\Hﬁyllfmmqi-aﬁsnol.m un RO Wasser st of f

5 _[2_ s-w 1 2-achndlamm,
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i (. - Hal ogenat hy AR 111 Qrbpmnau,,

athanamin;
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o r ukt urfor gl 5-Am|no-N N-disthyl-2H[1]benzothiopyranol4,3,2-cdlindazol-2-dthanamin;

- N, N-Diathy!-9-methoxy-5-nitro-2H[1]benzothiopyrano(4,3,2-cdlindazol-2-thanamin;

2 W . N-[2-[2-{Disthylamino)-&thyi]-2H{1lbenzothiopyranol4,3,2-cdlindazol-5-yl]-1,3 ~propandiamin; .

5-Amino-N,N-dimethyl-2H]11benzothiopyranol[4,3,2-cdlindazol-2-propanamin;
N'-[2-[2-{Didthylamino)-dthyl]l-2H1]benzothiopyrano(4,3 2-cd]mdazol-5-yl]—N N-
40 dimethyimethanimidamid;
3- [2-[[2-[2-(Dnathylammo) éthyl]-2H[1]benzothlopyrano[4 3 2-cd1|ndazol-s-yl]-ammo]-athyll-z-
oxazalidinon;
N, N-Dimethyl- 5-mtro-2H[1 {benzothiopyrano(4,3 2-cd]mdazol-2-propanam|n _
2-[[2-{5-Amino-2H[1]benzothiopyrano(4,3,2-cdlindazol-2-yl)-athyi]-amino}-dthanol; : '
.45  2-[[2-[[2-{2-Aminoathyl)-2H([1]benzothiopyranc[4,3 2-cd]|ndazol-5-yl]~ammo]-athyl]-ammo]-athanol
. . B-Amino-2-{2-(didthylamino}-athyi]-2H[1]benzothiopyrano(4,3,2-cdlindazol-9-ol; :
2-[2-(Diathylamino)-athyl}-5-[[2-{(2- hydroxyathyl)—amlno]-athyl]-ammo]-ZHh]benzothlopyrano[4 3,2-
cdlindazol-9-ol; .
N-{2-[3-(Dimethylamino)-propyl]-2A11 lbenzothlopyrano[4 3 2-cd]mdazoi-5-y|] 1,2-4thandiamin;
50 : 3-[2-[[2-[2-(Diathylamino)-athyl]-9-hydroxy-2H[1]benzothiopyranol4,3,2-cdlindazol-5-yl];
2-{2-(Disthylamino)-athyl}- 5-[[2~[(2-hydroxyathyl)-ammoathyl]-ammo-ZH[1]benzothlopyrano[4 3,2-
“cdlindazol-9-ol;
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: 5-Amino-2- [2-(dmthylammo)-athyl]-ZH[1 \benzothiopyranol4, 3 2-cdlmdazol-7-ol
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5-[2- (Ammoathyl)-ammo]-z [2- (dlathylamlno)-athyl]—ZH[1]benzoth|opyrano[4 3 2—cd]|ndazol 8-ol-
65 Hyddrobromldsalz, _

- B2 -




R8 R

. P7
- Ox0- 3- oxazol i di nyl) - at hylj -am nogruppe be m“ M“imm ‘g‘herden
|97t eren Ver bi ndung ei ner al kal i schen Fydrol er
i gung mit der Strukturfornmel R8 P7 NH( a - 2) 2NH( CH2) 20H R '

B notwendi g, Entfernung der Benzy®oky4rogpen durch Hy'd'r'-'bgenol yse;
-.-.-'ung des Produkts in der ornderfreen aseoder ei ne

" saurch figo-2 (dfshvlavméﬁ fe “ador
lie rrehre _ von R3, }; }ﬁ ° ?ig h%;:eyjo yra o mf)fs r%zol- - n mmtnen baorin
40 Beh b OHD

fnzyl oxy- unnL[fdz S arREI Sy
f m dent faamndiamie-Hedrobremidd®; Phar nazeuti sche Zusamenset zung unf assend
er bi ndu

rst el Jyurfgf g

St r ult ur f or melpydro

béﬁ@tlﬂﬂﬁfan&ﬂﬂraﬂintﬂi@ s t1,2-
3@9 $ﬂ2t(Ard@patBﬂ>rqmaq;?1?dﬂﬁ@r/lammﬁhﬂéwﬂﬂﬁ§bqea@w-opvravplk%ﬁml'ﬁ%ﬁz?'éPh'°'m t

phar naz &¥ePgen d@? p;h hlen T oo Bl ST
enset zung m'ﬁ“ ey gﬁ?ﬁk 05 '°fs1%‘ir"3 e s nach
ch 2 jon KOSm#!ﬂIaIN Maﬂmjlb-rﬁtmmﬂ ]ﬂéd’f&ﬁﬁlﬂrﬁ B, ﬁﬁ&(ﬂ-b-la&llna-ﬁflﬁger 20.

pzeut i sche Mzs[amn\ﬂammfi@vﬂmramanmabmthlemnnH@ﬂgdlmdazoa@vll -1,2-
‘urfor rrelatMBF'mcﬁY
abl en Tr,

dung #i tb@grgﬁmgfofzqkid%ﬁyﬂﬁm%i-atﬁylpﬁmbeﬁ'i_bt RInbIG 8,2 4dlindadSPaRli nat i on it
phar mazeut N3iciatiH-38aintid oRy5-Akra-@81 |bedrbthidplraid (4,3,2-cdlindazol-2-4thanamin;

n Konbi nati.on .nem
Sty & e s Bt e SR LSRR
~| $-Aninio-MN-dithgl-3B1dirhdthdxly12/]1]bernzothippirado[9B2 cdlindazol-2-athanamin;

Pat ent ar1 gﬂ“ athwl?m'nﬂéwvllréﬁdrﬂaegw & Ibenggthiogyranoldgiggedlindazglpyikit-an

m{%@@{a‘}wémﬁm?ﬂk,}.1%4@%9;,&9&%@ 9 2 Qd]ﬂhgzolwdlol-

sal

R55-Aind2d2-tistiyanpioh st bepedthisgyzaapl RicalindSakzedip!; vvorl n die

" Substli t uent enﬁ?{?ﬁ-‘;l 5-IR$3'atharan mﬂ-amﬂ‘sﬁ’éﬁﬂlemh'opmngb{:y@l?eﬂ di?dérv'lﬁﬂ!&i?'“ﬁi t
4 Kohl] ie
OhZ € 9 ﬁguo lyram?gﬁg g% :%g Eﬁd%\ r? A}]ﬁprucﬁgI %? in’ Form dLr fé.e‘ﬂ'dage di

ger age oder V%rt'ﬁ ‘ﬁ
urc

enstof f at one

gegeljenenfal | s roxyl substituiert, bedeutet; worin R und R
Wassg¢rstof f oder ger ades oder verzwei g4gs m-kyﬂl—mg t-1 bis 4 o :
Kohl gnst of fgt omen, gegebenenfalls dur roxlyl substituiert, bedeuten,
wobei "R und R' zusammengenonmmen a . S '
(CH) B * 5= (CH12), 25 ' 18
35 & NO,
haben, und deren pharmazeutisch akzeptable Salze;
worin R, die Bedeutung gemaf3 Anspruch 1 hat und R; und R, Wasserstoff Hydroxy oder Niedrig-Ci-4
, Alkoxy bedeuten, wobei zumindest eines von R; und R, Hydroxy oder Nledrlg-C1-4-Alkoxy ist. _
(- 10. Benzothiopyrano{4,3, 2-cdlmdazolverbmdungen nach Anspruch 1, die in Form der frelen Base dle :
40  Strukturformel 17 _ .

45

50

55

60

65

947

haben, und deren pharmazeutisch akzeptablen Salze; '
worin R, die Bedeutung gemaB Anspruch: 1 hat, und Ry und Ryq Wasserstoff Hydroxy oder Nledrlg-C1-4

Alkoxy bedeuten, wobei zumindest eines von R; und R,y Hydroxy oder Nledng-C1_ -Alkoxy ist.

11. Benzothiopyrano(4,3 2-cd]|ndazolverb|ndungen nach Anspruch 1, die in Form der freien Base die
Strukturformel 18

18

Ry .. NHR,

haben, und deren pharmazeutisch akzeptable Saize; . ' ' . ..-C .
worin R, die Bedeutung geméaR Anspruch 1 hat, und R, und Ry Wasserstoff, Hydroxy oder Niedrig-Cs-4"
~ Alkoxy bedeuten, wobei zumindest eines von R-, und Rw Hydroxy oder Nledrlg-C1_.-AIkoxV ist.
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Scut-en, worin n und mJeweHs 2 oder 3 sind und B ei ne D| r ekt birmdung—ader 4
@S odor NR'' bedeutet; worin R'' Wasserstoff oder '

jzvei gtes Alkyl mit 1 bis 4 Kohl enstof f at onen; geg Q[HM 3
Ml oxyl substituiert, bedeutet; und worin Rs fOr N|tro NH2

& oder NR R2 oder NR R'" steht, worinOR114:082s 4 Kohl enst of f - AcyI _
gggﬁ?é%’l S\gleéhzgﬁﬁ%%nomﬁgccf]mdazolv rlr'glgduznlgj?]ngnaétf ﬁrésgm(:h1 die in Form der freien Base die
Bh| or - 4-ni tro- 9Ht hi oxant hen-9-ons und ei nes R2-. subistituierten Hydra2| ns

fg 8i | dung der Verbi ndungen, worin R5 Nitro tbed-&u-t t: und gewunschtenfalls

i f uhrung di eser Verbi ndungen dur gl Reduktijpn ijn ie Ver bi ndungen, worin
for NH2 steht, und, falls weiters el R fihrung -der

Mul ti erenden Verbi ndungen, worin R5 fi ; 7='in 45 Verbi ndungen, 24
Blin Rs fO NHR2 steht, durch Alkylierung mt effnem Hal ogenal kyl ami n mit

[ Fornmel XR2, gegebenenf all s nach Versehen enp bgdl I cher Gruppen mt

WUt zgr uppen;. E " msetz n p lEem Al yd, Acetal, Keton oder

gal und Redu ﬁﬂ‘h dro ?ﬁ& Eﬁ?s?ohfg mgl?‘ggdeutgld l?nd \?Lgicged utung gemaf
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M sehen enpfi nitukgtieme@Suppen nit Schut zgruppen; und; 50 falls weiters
Bunscht, Uberfuhrung der -Verbi ndungen, worip R _[%r NHR2 steht, in

Mbi ndungen, worin Rs NR R2 bedeutet, durch cre Acyl i erung und

@uktion, uggd gewunschtenfalls Ent oy
B Reduktion; und |soli erung des Prod}
B Sgureadditionssaizes; wrin X fOr z e
B ades odor verzweigtes Alkyl mt 1 bis 3-Kohlen
B \Verfahren zur Herstellung von . N

Bzot hi opyréno{,aq,e,?),uga Géthd m%gga{g&m,&gggg%gm die in Formder freien Base
St r ukt ur f or wedin ﬁngyany odd¥-AlkbRy &fit 1 bis 4 Kohlenstoffatomen bedeutet und R, die Bedeutung gemaR

der frei en Base odor 25

toffatorren bedeutet. 5s '

ks 65 Anspruch 1 hat. 7R NH( CH2) 2NH( CH2) 20H 56 .
: J ._Banznlhigo y:ano[4,3,2-cd]|ndazolverbmdungen nach Anspruch 1, die in Form der freien Base dle
Sk 1|¥°1|F‘F‘H““ITT1°1 $11 112112 112 - :'1  f Il 0 114 002 haben, und

@en pharmazeuti sch akzeptabl en Sal zen, worin R2, R3, R7, R8, R9 und R10
@ Definition des Anspruchs 1 ents echen, ‘Sﬁz\/erfahren ur aBt - Jer
et zung ei ner Verbindung mt der ; R7 NH2 i f,
Min R3, R7/¥ Re, Rs und RO V\asserstoff i edri gal koxy, 8enzy| oXY 26
BFr p-halogen- oder p- ne : >xysubstituiertes :
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B _ 40
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- Anspruch 1 hat.
16. Verfahren zur .Herstellung von’ Benzoth|opyrano[4,3,2-cdl|ndazoiverbmdungen mit der

45 Strukturformel 1
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' ~gemaf Anspruch 1, welches umfaBBt: Umsetzung eines 1-Chlor-4-nitro-94-thioxanthen-9-ons und eines R,-

substituierten Hydrazins zur Bildung der in Anspruch 1 beanspruchten Verblndungen, worin Bg Nitro
bedeutet; und gewlinschtenfalls Uberfuhrung dieser Verbindungen durch Reduktion in Verbindungen wie
- in Anspruch 1 beansprucht, worin Rs fiir NH, steht; und, falls weiters erwinscht, Uberfuhrung der .
- .go resultierenden Verbindungen, worin R fiir NH, steht, in Verbindungen gemaB Anspruch 1, worin Rs fir
NHR, steht, durch Alkylierung mit einem Halogenalkylamin mit der Formel XR,, gegebenenfalls nach
~ Versehen empfindlicher Gruppen mit Schutzgruppen; oder durch Umsetzung mit einem Aldehyd oder
Acetal, Keton oder Ketal und Reduktion der resultierenden Schiffschen Base oder durch Monoacylierung
.. mit einem reaktiven Derivat eines Acylierungsmittels der Formel R°*COOH und Reduktion des acylierten’
‘s5 Produkts, gegebenenfails nach Versehen empfindlicher Gruppen mit Schutzgruppen; und falls weiters -
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- dertfggei en Ba i Qs(lﬁtr Uﬂj% 89 &e$9erg|]n tlxonnssa z
s 3 s . t Vesbindypg f
Ver { offren nacRagl i b A e e czevm.fﬁ::en g AR

R O H bnzyl oxydaete Hytﬂ’&b&@O&i&r bﬁdﬂcﬁ&fﬁ‘ Pund¥e8ileRing | dds .

’Sﬁé"ﬁﬁiﬁ?ﬂe"
RY U

dur chl Hydr ol yS&ireadditiordsatze viBeiin o) @hidin gdeniBrorh Sedeutet und Rz, R,, R Rs, R,,B.Q,r

entfnt wetd %ﬂeutpgg gemaR Anspruch 1 haben. und Bf. eilyegefadby @ﬂernwwe;gtwpmlm il 1Zbli§ 3
:_Iﬁr |S: lml 32? :‘lauetm a&%@ rl% voh "&{giogg'gz ?rl él f tthlI naggoeggpdungénena!:hs Ari?sprt;ch 1,
21 t ~ I~~~ . .

e g e e A e e e e n © Ne=—= N~ 501 r '

NO2 | _ n% 10 . k T mmmmmmmee———~NQ2 i t
habe und deren pharnmazeuti sc Pz"en, r Ss

R2 fur ANR R' steht,. wori
' [ gegebenenfalls dur ch Hydroxyl
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(CH2}J B 62 - - (CH2)m 57 ,.
e e -Rm- N——N-R,
" G 11 il HIL"L Ry pedeutlen A wor Ry n und mJeweHsZoder
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Wasspr stof §5 oder gerades oder vef_‘z o
Kohl gnst of f at oneri, gegebenenfal '8 durich Hydrdxyl substituiert, bedeutet.
.5. Merfahren nach Anspruch. 1, 2 ofer 3 Zum rstellung von : :
Benz ;E Ihleo gil ; 3&8'[@‘?% Sﬁ, @ﬁ, Rm Was(zlstl-zrlstg'l"(%I ?'-Izyglovxyel I’Ntl)t-l‘drr]ig %n 9 %nco ! genlzyrlloxﬁ géerpp (i!\glléagefn[ ef:ler p-
o met bstituiertes Benzyloxy bedeuten, mit 3-(B-Halogenathyl)-2-oxazolldmon zum Erhait emes
Oxazolidinons mit der Strukturformel

35

40

worin Rg eine N-[2-(2-Oxo-3-oxazolldmyl)-athyl]—ammogruppe bedeutet und Unterwerden der letzteren
Verbmdung einer alkalischen Hydrolyse zum Erhalt einer Verbindung mit der Strukturformel

-
% NH(CH2)2NH(CH2)20H

' falls notwendig, Entfernung der Benzyloxygruppen durch Hydrogenolyse; und lsollerung des Produkts in
der Form der freien Base oder eines Saureadditionssalzes. :
55 17. Verfahren nach Anspruch 16, worin eines oder mehrere von R, Ry, R, Rs und R,,, Benzyloxy oder
©  Alkoxy bedeuten, worin die Benzy!oxy-und Alkoxygruppen durch Hydrolyse ‘oder Behandlung mit
Bortribromid entfernt werden. -
. 18. Pharmazeutische Zusammensetzung umfassend eine Verbmdung mit der Strukturformel 1 nach -
. Anspruch 1 in Kombination mit einem pharmazeutisch akzeptabien Triger. .
50 19. Pharmazeutische Zusammensetzung umfassend eine Verbindung mit der Strukturformel 2 nach
Anspruch 2 in Kombination mit einem pharmazeutisch akzeptablen Trager.
" 20. Pharmazeutische Zusammensetzung umfassend eine Verbindung mit der Strukt’urformel 4a nach
Anspruch 3 in Kombination mit einem pharmazeutisch akzeptablen Triger.
_ 21. Pharmazeutische Zusammensetzung umfassend eine Verbindung mit der Strukturformel 6 nach
. g5 Anspruch7in Kombmatxon mit einem pharmazeutlsch akzeptablen Tréger. : :

15]




NR2 - 4a R5 i5 haben, und deren ‘phar mazeutlsch

ept abl en Sal zen, wori n R fO ANR R st eht, vvor:ﬂlm der
3 zvei gte Al kylenkette mt 2 bis 5 Kohlenstoffato mﬂl 'Zs dyrc
A oxyl substituiert, bedeutet; worin R und R' WaslerSt df f Ho er gerad

i verzweigtes Alkyl mit 1 bis 4 Kohl egstpdf@@@nen, gegebenenfal I s dur
J@ir oxyl substituiert, bedeuten, wobel R und R' zusammengenommen .auch

2). B 25 Patentansprﬁche fiar den Vertragsstaat At (CH2) m bedeut en, worens -
D nd m J ewei | s 21.O rfah%e elﬁm an DBE F\Qbﬁ%ﬂ& ?z@?ﬁda%lvefb rQﬂﬁéenN%lt dér
fglceutet, WOr n dgyiquifimee st o f er gerades oder verzwel

=% 4 Kohl-enst of f at onmen, gegebenenf alls durch_ Hydr oxyl substltw ert,

(¥icutet, und worin Rs Nitro, NH2, 30 RmN-CNR-RU-R3C NHR , NR R2oder

B R'" bedeutet, worin R'" 1 bis 4|=t§ t ofif - Atyl , %Chl oracetyl oder - -

k8 H2 QCHN 0 40 - O

f@leutet. 6. Verfahren nach Anspruch 3 olds

th;dam no#ft hyl bodeutet und R5 fgr HCH2 CH2NACH2CH20H st eht 7.

fahren nach Anspruch 1, 2, 3 oder 5, ggorl n R:thr CHZCHZNHCHZCHZOH st eht

Rs 45 NHCH2CH2NHCH2CH20H bedeut et. 8. VerfaRren nach Anspruch 1 oder

worin R2 Di aindyeramphagoazentischinizseiablen Salzen; “F@ImfdGSUA?ﬁtm*& ﬁxngﬁp RetfVassgstof,
edeutet worin A'eine

- ri
@r en naéh l-’](Fld oger Alfoxyzmt o d ng' %:?Fto ?tﬁw an egebe enfalls durch Hydroxyl
(2ot hi opyr an gﬂztﬁfgsin Géer géﬁbérbdg% gfes Alkyl mit 1 bis 4
ukt urf or nel tomen, gegebenenfalls durch Hydroxyl substituiert, bedeuten, wobei R’ und R"
NRFR2 60 hat zuwndndilgesmeplamhnazeutlsch akzept abl en Sal zen, worin R2 fM
R R' stet, 2aworin A eine gerade oder verzyed,gte Al kyl enkette nit 2 bis 5
| enst offat onen, gegebenenfalls durch Hydr oxyl substituiert, bedeutet;
in R und R V\asserstoff oder gerades oder v rzwei gtes Al kyI mt 1 bis 4
| enst of f at onen, gegebenenfal | s durch Hyg,_p)x substituiert, bedeuten,
ei R und2R' zusammengenonmen auch 65 5 “"0 114 002

e L

. 11 tit, bedeuten, worin n und m jewgils(3-gHen3 sindsund B eine Direktbindung oder O S oder NR”' bedeutet;
e 2) m ‘ waorin R'"* Wasserstoff oder gerades oder verzwelgtes Alkyl mit 1 bis 4 Kohlenstoffatomen, gegebenenfalls
- £ durch Hydroxyl substituiert, bedeutet; und worin R, fiir Nitro, NH,
| N CNR'R”,
NHR’ oder NR'R; oder NR R’’’ steht, wonn R”" 1 bis 4 Kohlenstoff-Acyl Chloracetyl oder
35 .
—CH,CH,N YO .
40 : R ' : o

bedeutet, welches Verfahren umfat: Umsetzung eines 1-Chlor-4-nitro-9f/-thioxanthen-9-ons und eines R,-

substituierten Hydrazins zur Bildung der Verbmdungen, worin R; Nitro bedeutet; und gewiinschtenfalls

Uberfiihrung dieser Verbindungen durch Reduktion in die Verbindungen, worin R; fir NH, steht, und, falls

weiters erwinscht, Uberfihrung ‘der resultierenden Verbmdungen, worin Rg fir NH, steht, In

45 Verbindungen, worin R fir NHR, steht, durch Alkylierung mit-einem Halogenalkylamin mit der Formel XR,,

gegebenenfalls nach Versehen empfindlicher Gruppen mit Schutzgruppen; oder durch Umsetzung mit

einem Aldehyd, Acetal, Keton oder Ketal und Reduktion der resultierenden Schiffschen Base; oder durch

Monoacylierung mit einem reaktiven Derivat eines Acylierungsmittels der Formel R*COOH und Reduktion -

des acylierten Produkts, gegebenenfalls nach Versehen empfmdhcher Gruppen mit Schutzgruppen; und,

s0 falls weiters erwlinscht, Uberfihrung der Verbindungen, worin Rs flir NHR; steht, in Verbindungen, worin

Rs NR'R, bedeutet, durch weitere Acylierung und Reduktion, und gewiinschtenfalls Entfernen der

Schutzgruppen durch Hydrolyse oder Reduktion; und Isolierung des Produkts in Form der freien Base oder

- des Sdureadditionssalzes, worin X fir Chlior oder Brom steht und R® ein gerades oder verzweigtes Alkyl mit
-1 bis 3 Kohlenstoffatomen bedeutet.

"56 - 2. Verfahren zur Herstellung von Benzoth(opyrano[432-cd]|ndazolverbmdungen, dte m Form der
' frelen Base dle Strukturformel

w R

. " . NH(CHy )5NH(CH,),0H
65 _ S 7 _(.2)-2.H-22.
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tdeut en, worrin und m]EWEI s 2 oder 3 si n kt bi nd ng
®S oder NR . bedeutet, worin R. V\assersto g mmﬂ} pder_.
ve@tes Alkyl- mit 1 bis 4 Kohl enst of f at onen, . .gegelenen _
';dr oxyl substituiert, bedeutet. 8 és Ver f ahren nach Anspr ch
ﬁoder 5 zur Herstellung von 2-1[2 (ﬂ"[ %DI at hyl am no) - at hyl -
i 0pyT arnabén, ndddréH ghamslaguaibchBidsbramen 84denat hyl ] - ami nol - at hanol ;
¥ 2- [ 5- [ [Wor[n(R2-RayRir RuxBeaxtnd fRho)deabefintibn 8¢srispructwil motspridip, Imbe:hzsdleltfampyma Bt:
73, B cdl i ndaymetzpog eiper Vebipdyung migflerSruitufsmell . t5 -
[§ (Dithylam no)-ithyl]-2H11
B opyr &no[ 4, 3, 2-cdl i ndazol -5-yl | - 1R1% aNh-a-nm@m n;
N, N-Di ghyl -5-nitro-2H 1 ]benzot hi cga 2d||
5- N tr@§-2HL | benzot hi opyr ano[ 4, 3, 2- cd| p
[[2 5-Nitro-2H 1 S
benzoghi opyrano[ 4, 3, 2- ch i ndazol - fayl ) - gt hyI | - am nol -i at hanol ;
b- NN- di at hyl -2H 1 | benzot hi opyrancﬂ., , 2- c,quzi ndazol - 2-at hanam n; 20
TYhyl - 9n'ethoxy5n|tro 2H( 1 '
) benzof hi opyr anglid.q3, R?, RJRl DRARQ |Wa35ér§t$¥ﬁm@%ﬂpl Niedrigalkoxy, Benzyloxy oder p-halogen- oder p-
ne-~~~~~N- 12- [ 25 (rhitiedcgpb ﬁiﬁ]lm} -Bhiyoxy -batiélden, mit 3-(B-Halogenéthyl)-2-oxazolidinon zum Erhalt eines
vl benzof hi opyr arfftgapliginghs et den8ktirioBnef| 1 - 1 | 3, - propandiami n; r
*,‘f~~~\-.=~~5 Am no- NN- di et hyl = 2H[ 11 | benzot hi o&)yr aggj’__4N3R§ cdli ndazol 2 pr opanam
[ N 2- (2-(Di athyl am no) -ithyll-2H 1 _
hi opyr@no[ 4, 3, 2- cdl i ndazol - 5- 1™
2-[2-(Diithylam no)-4thyll-2Ht11
nol -at hyl | -2 oxazol i di non; NKE

azoI 2- at hanami n: .
ananmn; \V K.,

y l:‘Bhanl m dam d; 25
¥t anot 4, 3, 2-. dl i ndazol -
ro-2H1

] benzog hi opyrano[ 4, 3, 2-cdl i ndazol - 2- pr opghami n; 25 ([2-(5-Anino-2H11
| benzo} hi opyeano[ 4, 3, 2- cdl i ndazol - 2-yl) - 4tthyl ] - am®nol - at hanol |
t:2- 1 [ 2-1 [ 2- ( 2- Aniveindikwjte)N-2HE-Gxo-3-oxazolidinyl)-4thyll-aminogruppe bedeutet; und '
Is] benzof hi opyr angptam@rien detlletzietery ¥arbisdupp jeinghelkaischen Fiyrqvsa A Grhals pinerarbindygg mit der
5- Ani np- 2- [ 2- (d?i"fWé{‘Pﬁ'no) at hyl | - 2HEL
] benz -hi opygano(4, 3, 2- cdl.i ndazol - 9- oy ~N——N-R, '
2-[ 2- (Di Jt hyl am no) - at hyl I -5-[ [ RgN(2-& yJLhyl pyam noI 3t hyI | -am nol - 2H
| benzok hi opyr anof 4, 3, 2- cdl i ndazol -P _
N-[2-[B- (Di net hyl am no) - propyl:l - 2HIA s
| benzog hi opyganol 4, 3, 2-cdl i ndaz&e-5- yl -1 , 2-al handi am n;
3-[2-[[2-[2 % i f t hyl ani no) - at hyl | - 9- td roxy 2'?‘!1(0”2)2““(0"‘2)20"‘ C
| benzgt hi opyr ano f"sg%“ﬂ% in %zo 9 - %;gf’mg 2 - . .
Di t hylfani no) - at, g%%ﬁ?&%gjfg‘ i 1 g
| beMza hi opygano §x5erénre emdb;f wBbin ef iwre o] WOKY eiDurd  Ber@iibdy oder
1 benzqgt hi opyr amko&y Bed2uted| diid M&%Wgruppen durch Hydrolyse oder durch Behandlung mit

i5- Ani rfo- NN- di atﬁwﬂnbr?bmmb@dtfem Qr n1

4 b t hi 4 rf reny] pon Benzoth|opyrano[432-cdlmdazolverb|ndungen, die
(2 (o (D1 ag hyR&RITHEY ffr'f'hagfrsr%sf@cﬁfﬁﬁ%w!%% 1 | | o

t]benz t hi opy‘F ano[ 4, 3, 2-cdl i ndazol 5y|] 1, 2- ,‘,4.0__,\,_,:‘2
hat handi am n- Hydr obr omi dsal zZ,
n5- [ 2- (JAmi noi t hyl ) - ami nol - 2- [2 (dllthy| =
i) benz_ t hi- opyrano[4 3, 2 ch i ndazol - 7- ol

]benz th| opyrano(4 3, 2-cdli ndazol 7 ol; NNNDiit. M' - - met hoxy 5 nitro- 2H[1
,J benzdt hi opyr ano[ 4, 3; 2- ¢dl i ndazol - 2- at hanam n; 45 :

5- Ami njo- NN- di at irapén, Snmwwutlsch akzeptablen Salzen, . ' : ' : C
A ] benzot hi opifr I;ERS r. Mﬁiﬁl‘fda@ml w’_bnathaﬂmgs:;ade oder verzweigte Alkylenkette mit 2 bis 5

[2-[2- (D at: h atqnf @BFLE‘?’ |t fPXZ' ;;;;;Ule%:;edeutet worin R’ und R’ Wasserstoff
] benzof hi opyrang g},, s FPEARTPRNH e brIPRIAt sddaghz Hydroxyl
5-[2- (Am noi t hyl ) - am noI | at y a%é?]o'f'e"zfte?'?mmeéﬁ"fq I benzot hi opyrano(4
3,2

,2-.cd| i ndaz#l - 8- ol - Hydrobrom dsal z; (CH

5- Ani np- 2- [ 2- (di at hyl ami rio) -i thyl | - 2H[ 1Jben26fQ| opyr ano[4 3 2 ch i ndazol 8-
ol; NNVyDi athyl -1 0-net hoxy-5-nitro-211
| benzo} hi opyrano(4, 3, 2-cdl i ndazol - 2 at hana(rgHr; /

. e 2)m
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8- Ami no- NN- di at hyi -1 0- met hoxy- 2Hf 1

foensouhiooyranol .3 2-cdindazoi -2-seranant v, NIINIANDANNNDY

[2[2(D|athylamno) athyl]-1 0-nmet hoxy-2H11

lbenzot h| opyrano[ 4, 3, 2- cdl i ndazol - 5-yl - 1 , 2- fithanedi am n- Hydr obr oni dsi

3°° 0 114 002
-12- (Am noat hyl ") - ani noj - 2-[ 2- (di at hyl am no) - at hyl | - 2H 11benzot hi opyr anof\4

M, 2-cdli ndazopedggermwonw@p@@nmalgg atler:3 sind und B eine Direktbindung oder O, S oder NR:"" bedeutet,

- Ani no- 2- [ 2- paindt {%ﬁﬁu%l%ggy = %F{wm@ﬁ%ﬁt\'ﬂr'awrbasrfdi"n'e%“@a@me? REIEPBTen RS

ol ; NN\-Di at hy‘f oder 3 zur Herstellung von Benzothiopyrano(4,3,2-

benzot hi opyr ad]iﬁ&aém%rana.tabérru#amcwbm?dawaanaenﬁe Strukturformel 4a .

- Ami no- NN-di at hyl - 3- met hoxy-2H[ 1° } /

@benzot hi opyrano[ 4, 3, 2- cdl i ndazol - 2- 4t hanam-AN-69 ' s

3l J2-[ 2- (Di at hyl ani no) - St hyl | - 3- met hoxy- 2 11 Benzot hi opyrano[4 3 2- ch [ ndaz

B -5-yIl-1,2-\ ~~~at handi a dsal z- ;

5-[g/(AmﬁoIthyI) ainl-2-[2-(diath [5)) Il - 2H benzot hi opyrano[ 4, 3, 2

5- Ami no- 2{[ 2- (di athyl -am no) - 4thy| | -2H(1

cdlindazol - 3-ol -. Hydrobroni dsal z;
benzot hi opyrano[ 4, 3, 2- cdl i ndazol - 3 oI 65 Rg
N-Diithyl-3 9d|rrethox-5 nitro-21[

% ( glab{ ert, bedeutet; worin R’ und R” Wasserstoff
g benzot hi opyr gdee kA adihBBRMN Rohlenstoffatomen, gegebenenfalls durch Hydroxyl
[242-(Diit h;dbsmmerncb)adeatehWQbeGi' gndRMshomyngghwmmen auch '
benzot hi ofyranol 4, 3, 2- cdl i ndazol - 5-yl i é at handi am n- Hydr obr om dsal Z;
- [ 2- (Ami noi t hyl ) - am nol - 2-[ 2- {di ct hyl am‘ﬁ 3)" 4t hyi | - 2M :
benzot hi opyrano(4, 3, 2-cdl i ndazol -3, 9-di ol - s B Hydrobrom dsai z;
- Am no- 2- [ 2- (di at hyl am no) -at hyl I - 2H 1- /
benzot hi opgr anor 4, 3, 2- cdl i ndazol - 3, 9- di dfHzlm

[[2-15-1[ 2- éelale @hg Qﬂ ﬁ &wm(lt M@%%HL f eine Direktbindung oder O Sod NR”' bedeutet,
benzot hi opyr gael 2 déiles oI ATkyR Rt @154 KORIBRAEAatoREA) d?%senenfaus
harmzeutlsc&uwﬂmm Lisstituladt) Beledtetedr@irwovia IR) NRGLINGEN. ' O 11. Vert ahren
ach Anspraeh 1 zur Herstellung von :

Benz 0T hi opyr anof 4, 3, 2- cdl i ndazol ver bi ndung®n. die in Formder freien Base
ji e Strukturformel 16. A10 N-N-A2 20 _\_¢nRR? A7
B2 haben, und der pharmazeutisch akzeptabl'en Sal ze dersel ben:; worin R2 dié

! edeutung g MR’ AN Rubdee INRR M dbdeaured wdrin 81 1 BisG Kl sweafSAdyf, t:hlorlat;eaknoatqr oder

Ni edri g- C1. 4- Al koxy bedeut en, wobei zumi ndﬁl nes von R und R10 Hydroxy
%(NI edrig-C, 4- Al koxy bedeut et. 25 . Verfahren nach Anspruch 1 zur’
: |  ung von Benzot hi opyr anol 4, 3, ZSHfth I*'ver bi ndungen, die in Form
ler .freien, Base die Strukturfornmel 17 NI "~'NNEAZ2 * ~~30 17 R7

N\H2 haben, . U”B’ed@@t&te” phar mazeuti sch akzeptabPen Sal zen; worin R2die

| Bedeut ung genaB sAvefdhvénnakh NiHepriéhd 1,7, 313derFS, QNJI’Q Rgv\ﬁﬁﬁtgﬁﬁfngétfwl M&ﬁ&“dw%r

z % doge 5. Stegiahian Sofen ' 1 kel
benzgagigg?g\évg% ? ' sggza? gﬂefcg&gae ;&ara‘?}if 'er vegwéllaé RIQﬁ&l&geerltlaLH; 5

BN\ edri g- C14- NHW mms;wmuminel zum ndest eines von R7 und dr oxy
®der Ni edrhg ﬁé @Ed‘t’ﬁ?@?h 112, 3\¢éF"f Bhwerin Rﬂé.‘(!‘hCHszU@l‘lzo"ﬂ. Stat!eunQ Rs
{ l;r Fgre];n S;[jgr fAﬂIn@ﬁlh hr g{hﬁﬁgéé"e’r ? v_»{%n 0 RCdilatl?\agnZ\i(P\oa\{l'leyﬁ bbeggul'tlquund Rs f%r 3

9. Verfahren nach Anspruch 1,2, 3 oder 5zur Herstellung von Benzothlopyrano[4 3 2-cd]mdazol das in
. Form der frelen Base die Strukturformel 6 .
50

60 hat, und dessen pharmazeutlsch akzeptablen Salzen worin R, fir ANR R" stet, worin A eine gerade oder
verzweigte Alkylenkette mit 2 bis 5 Kohlenstoffatomen, gegebenenfalls durch Mydroxyl substituiert,
-bedeutet; worin R’ und R’ Wasserstoff oder gerades oder verzweigtes Alkyl mit 1 bis 4 Kohlenstoffatomen,
gegebenenfalls durch Hydroxyl substituiert, bedeuten, wobei R’ und R”’ zusammengenommen auch

65

-58-'-.




EN- A2 45 18" hbn | | - R7 ' aben
en pharmazeuti sch akzeptabl en Sal zen; wori l “ I tl ge ha
h 1 hat und R7 und Rio Wasserstoff, Hydrox i - 4-
_j_bedeuten.,- wobei zum ndest ei nesOvdl4R002nd R10 Hydroxy oder
- C, 4- Al koxy be~deutet. 14. Verfahrgn nach Anspruch 1 zur Herste
;. BNz ot hi opyr anof 4, 3, 2- cdl i ndazol ver bi ndhqgen, 5S die in Formder f
e e Strukturformel, 24 N N-R2 60 B .
§ RO <24 NO2 65 haben, und deren pharnazeutisch akzeptabl en Sal zen; 60
: 5 - *? 0 114 O 1111111
L --131%%13}3&;1111111 \/\/02i n R9 I;|ydroxy oder Al koxy nmit 1 bis_4 bed
“e@storta el i t j ’ f ine Direktbj ar 0, er NR."’ bedeutet,
s S T B LA L
Y tifuiert eutef. . . . : ) .

: ﬁ%’l I Clﬁﬁiﬁc‘{ﬁf ) 3L EMA PHerélbiRing PonFOr m der freien Base
l[ igihylami

f afir en nac Womh
§ hi opyy,aftt
\i3thyR9HOISer28iopyranol4,3,2-cdlindazol-5-yll-amino}-dthyll-aminol-

1{

rukturfornglz.?gz
L 5i habemandaktnd deren pharnmazeuti sch akzept abl en Sal ; '

Elyg( y oder élgl%&gﬂsgﬁzﬁ(2-%ié‘gyp)9'éwvlkﬂniﬂelr?§‘tV81aF‘5’Pbﬁ€Hb%éﬁ@ﬁﬁ%é%“gaﬁ&y\coﬁﬁj‘%ﬁgzvl]-
_oedequng gg % ST iaminS ety -1 61 AIBb ol AP NinddRG B WG B -athbndiatiiey. 2
szur _ JHer st ef’l ungy ESib B T@.%'T&?qﬁu&ﬁ%&ﬁdwfﬁéo[&ggcﬁﬁéuébwz&mﬁmsgr bi ndungen, - di e
#in Fdrm der frei €RirdaRAludhRthipyiakdlais 2-odinedzol2Gti@Bamin; - N - N-FN R9~~~R
¥ 26 24 NHR2 habenz-[[2:seNinte2Hitibgriethiomyrangldidcilinge aihdlermipgldanoliso worin RO

. Hydrdxy oder Al kbAqpingiNN-didthyic2Hif e ragelf-32 GrinpazgZnthanamin i
B e A Ol E R i S T
¢ oh . 1amin&)-athyt}-2H[1 brdnofd3,2-édtihddz8 511 B, -Fropenliiamin;
; phar rfazeut i scheng wm}émmmmlb RS Fanyia 3 2abNreBzot2-gropamatninnat i on ei ner
- Ver bilndung ni t  der-{2§-Diskiiylaiirol-seyl]- 24 Heenkotifierymnold B.2 2 dlindezobfvibMV-

i phar azeut i schiiredtnydpetbdniraidarfidager unf

Bt. 35 >
| Her stfel | ung®ei nefAJRdPRIRAT ﬁ@M’L?'i’]?)&?ﬁ’r@ﬂ@@f’%#é%'{@/'F%%éel'g'(’@g?@gﬁrﬂéw‘zai e

T —

oxazolidinon; _ : _
N,N-Dimethyl-5-nitro-2H[1]benzothiopyra nol4,3,2-cdlindazol-2-propanamin;
2-[[2-(5-Amino-2H(1 ]benzothiopyrano[4,3,2-cd]indazol-2-yl)-éthyl]-amino]-éthanol:
2-[[2-[[2-(2-Aminoathyl)-2H(1 ]benzothiopyrano[4,3.2-cdlindazol-5-yl]-amino]-éthyl]-aminol-éthanol;
30 5-Amino-2-[2-(diéthylamino)—éthyl]-ZHﬂ]benzothiopyrano[4,3,2-cd]indazol-9-ol ; _
_ 2-[2-{Diathylamino)-athyl]-5-[[2-[(2-hydroxyéthyl)-ami nol-athyll-amino]-2/11]benzothiopyranol(4,3,2-
N cdlindazol-9-ol; . :
N-[2-[3-(Dimethylamino)-propyl]-2H(1 ]benzothiopyranof4,3,2-cdlindazol-5-yl]-1,2-8thandiamin;
. 3-[2-[[2-[2—(Diéthylamino)—éthyl]-S-hydroxy-ZHH]benzothiopyrano[4,3,2—cd]indazol-B'-yl]; .
b 35 2-[2-(Di§thylamino)-5thyl]-5-[[2-[(2-hydroxyéthyi)-aminoéthyl]-amino-ZH[1 ]benzothiopyrano[4,3,2-
- cdlindazol-9-ol; . : )
N,N-Diathyl-7-methoxy-5-nitro-2H[1 ]benzothiopyranoi4,3,2-cdlindazol-2-dthanamin;
5-Amino-N,N-diéthyl-7-methoxy-2H[1]benzothiopyrano[4,3,2-cd]indazol-z-éthanamin; '
E N-[2-[2-(Diéthylamino)-éthyl]-7-methoxy—2H[1]benzothiopyrano[4,3,2-cd]indazol-5-yl]-1,2-
.~ 40 &thandiamin-Hydrobromidsalz; : ' .
' 5-[2-(Aminoathyl)-amino]-2-[2-{diathylamino)-dthyl]-2/{1]benzoth iopyranol[4,3,2-cdlindazoi-7-ol-
Hydrobromidsalz; . o
5-Amino-2-[2-{didthylamino)-athyi]-2H[1]benzothiopyra no(4,3,2-cdlindazol-7-ol;
: ' N, N-Diathyl-8-methoxy-5-nitro-2H[1 ]benzothiopyranol[4,3,2-cdlindazol-2-dthanamin;
43 5-Amino-N,N-diéthyl-S-methoxy—ZH[1]benzothiopvrano[4,3,2-cd]indazol-2-5thanamin;
. N-[2-[2-(Disthylamino)-athyl]-8-methoxy-2H[1]benzoth iopyranol(4,3,2-cdlindazoi-5-yi}-1,2-
#thandiamin-Hydrobromidsalz; : _ : : . - _
5-[2-(Aminoéthyl)-aminol-2-[2-(diéthylamino)-éthvl]-ZHﬂ]benzothiopyrano[4,3,2-cd]indazol'—8—ol-
, Hydrobromidsalz; ' S S ' -
50 S-Amino-2-[2-(di§thylamino)—éthyl]-2H[1]benzothiopyrano[4,3,2-cdlindazol-8-oI;
: N,N-Diathyl-10-methoxy-5-nitro-2H{1]benzothiopyra nol4,3,2-cdlindazol-2-dthanamin;
_ B-Amino-N,N-didthyl-10-methoxy-2H(1 ]benzothiopyrano[4,3,2-cd]indazol-2—§thanamin;
- N-[2-[2-(Didthylamino)-athyl}-1 0-methoxy-2H[1]benzothiopyrano[4,3,2-cdlindazol-5-yi}-1,2-
#thanediamin-Hydrobromidsalz; _ , -
i . 85 5—[2—(Aminoéthyl)-amino]-2-‘[2-(diéthylamino)-_éthyl]-ZHﬁlbenzothiopyrano[4,3,2-cd]indazol-10-ol-
4 .- .. Hydrobromidsalz; o : o T . _
: : o '5-Amino-2-[2-(diéthylamino)—éthyl]-ZHH]benzothiopyrano[4,3,2-cd]indazol-10-oI;
N, N-Digthyl-3-methoxy-5-nitro-2A[1 ]benzothiopyrano(4,3,2-cdlindazol-2-dthanamin;
o 5-Aminp-l.\l,N-diéthyl-S-methoxy-2H[1]benzothiopyrano[4,3.2-cdlindazol-z-éthanamin;
60 . N-[2-[2-(Dié§thylamino)-éthyl]-3-methoxy—2H[1]benzothiopyrano[4,3,2-cd]indazol-s-yl]-1,2-
.. thandiamin-Hydrobromidsalz; - T S S
" B-[2-{Aminoathyl)-arino]-2-{2-(didthylamino)-éthyl]-24(1]benzoth iopyrano[4,3,2-cdlindazol-3-ol-.
~ Hydrobromidsalz; o o _ S .'
_ 5-Amino-2-[2-{diathylamino)-athyl]-2H[1]benzothiopyrano(4,3,2-cdlindazol-3-ol;
- 65 . N,N-Dié;hyl-3,9-,dimethoxy-s-nitro-2H[1]benzothiopyrano[4,3,2-cd]indazo|-2-_éthanamin; _




Wi nation einer Verbindung mit der Strukt urforma4~—2 nac"h””ﬁspruéh 4 nmit

em phar nmazeuti sch akzeptabl en Triger unfaft. m&
@t el | ung einer pharmazeutischen Zusarmenset zun ‘“ en di
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i nation einer Verbindung nit der St réktiﬂ

M phar mazeuti sch 40 “akzeptablen Trig 20 Ver f ahren zur
&tellung einer marnmwsthmmzhb&mr&m&%ﬁupganomi,z:&bwa&@rzfamaﬁmndl e
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J-m phar rrazeutaihsw"ak-ﬂw@mm@wlzﬁa er unfalt. 45 Revendications pour |e
M s contr act ant ér br mld iryt-apyinokgsirt aTY'aT{P)M_hV%Hh]beBBYhFQPBf§“%3 2-cdlindazol-3, 9—dlol-

B ot hi opyr aho[ 4 Zadm6 . ﬁgﬁnlnﬁmﬁéiﬁ\ﬂt-m E%Hz%tm&v{an&% DRaifiBaBRSRaibl Pre, |a

iBul e struct ureli@z[t [[2-[([153 ino)dthH-adino-2511]benzothiopyrano(4,3,2-cdlindazol-2-yll-athyil-amie]-
RS Ge@thedol | eur s sel’S phar maceut i quement accept abl es; dans

Muclle: les sHb%ﬁ'P’EPa'mZS"tRQ‘akﬁPtab'RBSa'Rd'eequﬂ!E'Odlm -esentent’ un_ato

drogbne "in grt p%ﬂ%’f hrar eg[e%f}nw fsff "@r"ﬁﬁﬁ?"zﬂ'@'%wa"%“%% fﬁlr’ﬁ%azﬂéerb'“d””ge"'
pbon R2 represen Al ans - equer Tepresente une chai ne al kyl ene
ite ou ramifiee renfer mant de 2 a. 5 a;(fm%_d%_ rbone, . 6vent uel | ement
Mstituee par un hydroxyl e; R et R' r¢pregpntgnt<un atone 65 d' hydr ogene
jBun radical’sal kyl e 'a chaine droite ur‘* T 1N enfermant de 1 a 4 atones
jlicarbone, 61 . . ~~~~~~~~~mm B ) NuhEuauib I 0 114 18
8 eventuel | enent: ‘substitu6 par un hyd oxy?e et R" prls ensenbl e

Bl esentant egal enent. (CH2)ni s

@CH2Im ' danhs lequel: n et msont cha%un egaux°2a 2 ou 3; et B represente

M | i ai son dir ggdeR JAY abh ph§ma%t:4¥ﬁ{§l:zépta {Qer{gﬂ”%orﬁl’{z die'BEéy ggnrﬁaﬁuxhspmch1
e d hydr ogbr& ualeMdfFﬁodNébaé ldydirexyode L PUkoRy Sddedta]Wobéi indest eines von
B er rant de 1Raundl Fiailmed@rumdbmﬁe,~Aimmbdwteterrent substituo par. un

i oxyl e; ‘ews Rs, r18 Yesargn ga r*ﬁ’;rgl?b‘g? ezup Hersigllunggvon Bepzg@hiRpyRanol-¥2-cdlindazqyRrifydungen,
BNR R'" ou R' 'et"é[ﬂ"aé’gr feée" 4 ‘ﬁ‘f"’faﬁ‘gﬁ Y renfermant de 1 a 4 atones de
Bbone, un radical chloroacetyle, ou 20 -CHCK2 N 0 25

. Derives du benzot hi opyranof 4, 3, 2- ceho;- ngazo gRzel on 1a revendi.cation 1,

nt\_/sous IeaJr forns de base libre I A

17

_ Ry . NHy
haben, und deren pharmazeutisch akzeptablen Salzen.

worin R, die Bedeutung gemaR Anspruch 1 hat und R; und Ry, flr Wasserstoff, Hydroxy oder Niedrig-Ci_4-

Alkoxy stehen, wobei zumindest eines von R-, und R,, Hydroxy oder Niedrig-C,_,-Alkoxy bedeutet.
13. Verfahren nach Anspruch 1 oder 2 =zur Herstellung ~von Benzothlopyrano[4 3,2-

40 . cd]mdazolverbmdungen, die in Form der freien Base die Strukturformel 18

. 35

45
18

: . : Ry . - . NHF-?2
s0 . ' :
haben, und deren pharmazeutlsch akzeptablen Salzen, o
worin R, die Bedeutung gem&R Anspruch 1 hat und R, und R,., Wasserstoff, Hvdroxy oder Niedrig-C, ;-
Alkoxy bedeuten, wobei zumindest eines von R, und R, Hydroxy oder Niedrig-C,.,-Alkoxy bedeutet.

. 14, Verfahren nach Anspruch 1 zur Herstellung von Benzothsopyrano[43 2-cdlmdazolverb|ndungen. '

: 56 dne in Form der fraien Base die Strukturformel 24

. o
0 24

s haben, und derer_i pharmazeutisch akzéptablen Sélzeri;




‘ ' el s -
- ceut I quenent accept abI es, dans Iaquel | e: R2”I "’ﬂﬂ“\gﬂﬁ -
Fsent ant- une chatne al kyl ene droite Cu ranmifiee ren er RYS
#s de carbone, eventuellenent sub® il14080@ar un hydroxyle; R et R" ql
gsent ant wiih A BRoxd @dst AEly GEONBis GkoHiBnsta@ioRidh baddiit BncBR Chid BERURING bR
dmfiee Aspfehmaat de 1 a 4 atones de carbone, 6ventuell ‘ement substit ue
“#n hydroxy|1é Verfahrgn nggh Pmnrscheneleﬁmte"qneprple§wqtarnpvregw3eﬁm'hmdazrﬂ\@r@)du4€en,
B () m dan g‘el"bc?ﬂ'élde’fFP'eétBa?ﬁ%%ﬁ‘f“"E‘ﬁaWh %gaux a 2 ou 3; et B represente
> @iaison directe ou 0, S. ou NR'', dans 50 |equel R'' represente un

b d' hydrogene ou un radical alkyle a cﬁ'ra-r-ﬁ\b"’tdror te ou ramfree

ermant de 1 a 4 atones de ca
hydrpxyl e., 3. Derives du benzot hi op 25
revgndi catron 1, ayant'sous |eur forg S
strycturelle 4a: 55 4a 60 R5 et |leurs sels pharnmaceuti guenent accept abl es,
dans | aquelle: 65  "R2 represente ANR' R" Am.%present ant une chatne

al kyléne drojte ou ramfti erenferman '

[, L1 b gind garen ey ey ok @? ﬁ%&@%eﬁ& RS 5% £A50BABung gemas

evetft uel | erren,r,spﬁ,u})ﬂ,;,tt uee par represent ant -un afone
d' hydr ogbne ou 18n vesfdiresl n&hky:lneprachc hiai cmer de okzdre Hewstallamg f vome Beerotrdopyemndidde-

1 atonescﬁedazeivemn@ngwélnﬁwmeﬁe‘reien%tﬁsﬂth$tuétUpfa'lmeUZﬁ hydroxyle, R et
R pris erfenbl e representant egal enent: ,Q—lZ)N 5 B (CH2), m 10 dans | equel:
n e msont chacun 6gaux a 2 ou ; et Brg e une liaison directs ou
0, ou NR', R'' representant un’ e ene ou un radical alkyle a
chailne droite ou ramfi6e renfermanfl\dg|1 onmes de carbone, ' 2
evelt uel | ewent substitue par un hydroxyl &? % repr6ésente un groupe.

nit o NH2, t o
-N=¢NR R' NHR , ou NR' R2 ou NR R"" ou R'™ rep'?"é@zente un radi cal acyle

renger mnt dﬁaben, unE %?lﬁazgﬁl 8?5 e%gz%le %E’IL W oacetyle, ou 20 -CH2CH 2NO 25

0 4] Un camp@s bR Inma 501 1ichRéHBtdRA 68keuR2 A R] @6 SBidRtung gemat

po di et hy\h@mcnoabthy e et

i 17. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, welches Verfahren die

\./" . Kombination einer Verbindung mit der Strukturformel 1 nach Anspruch 1 mit einem pharmazeutisch -
akzeptablen Trager umfafit.

35 18. Verfahren zur Herstellung einer pharmazeutischen Zusammensetzung, welches Verfahren die
Kombination einer Verbindung mit der Strukturformel 2 nach Anspruch 4 mit einem pharmazeutisch
akzeptablen Triger umfafdt.

" 19. Verfahren zur Herstellung einer pharmazeutlschen Zusammensetzung, welches Verfahren die
" Kombination einer Verbindung mit der Strukturformel 4a nach Anspruch 5 mit emem pharmazeutisch - -
\ W, 40 akzeptablen Triger umfaBit. o
- T : ' 20. Verfahren zur Herstellung einer pharmazeutlschen Zusammensetzung, welches Verfahren die
Kombination einer Verbindung mit der Strukturformel 6 nach Anspruch 8 mit einem pharmazeutisch
akzeptablen Trager umfa|3t

4 Revendlcatlons pour Ies Etats- contractants BE CH DE FR GB ITLILUNL SE

1. Derrves du benzothuopyrano[432—cd]|ndazole ayant "sous leur forme de base llbre, ‘la formule
structurelle 1 :

S0

55

60 et leurs sels pharmaceuthuement acceptables. _ ' :
: dans laquelle: les substituants R;, R;, Rg, Ry et Ry representent un atome d’hydrogene, un groupe hydroxy
ou alkoxy renfermant de 1 & 4 atomes de carbone;
R, représente ANR’R’’ dans lequel: A représente une chaine alkyléne drorte ou ramifiée renfermant de
.2 3 5 atomes de carbone, éventuellement substituée par un hydroxyle; R’ et R” représentent un atome
65 d hydrogene ou un radical alkyle a chame drorte ou ramlflee renfermant de 1 8 4 atomes de carbone, '

-_'61'




B o esent e NHOH2CHZNHOH2CH20H, 30

5. 'Un co mm{endl at ixon
@ 3. dans |equel R2 repr6sente CH2CH2NHCH2CH20H em nm
i NHCH2CH2NHCH2CH20H. 6. Un conpos6 selon | a revendkcation 3! dansd le ﬂ
n

g ' epr 6sent e |l e groupe di6thyl ami no6t hyl0: 144 Q92 epresente un radi cal
g am nogt hylt angvgque.,zmepgggsmg p?,mnb,ga%gwhoaw'gnewse.%uzréaeﬁsem;@n@me|
B revendi-cati on

, sous leur forne d base libre la formnule
Bstructurelle 6: N N-112 40 _ {CH.)a

36 NR R2 45 et | eurs sels phar rraceutiquerrent\gccept abl es, dans Iaquel le: R2
[llrepresent® ANR R', A repr6sentant une chai n? al kyl ene droite ou ranifiee
BMrenfermant de 2 a 5 atones de carbone, uel | enent substituee par un
hydroxyle; R et R' representant un. atorre hydrogene ou un radl cal al kyl e
33 chai ne dr adah€lequel: rnatnnfsbﬁeha“ceméganxmmu et B regrégent unprfiajsag g ‘ﬁ}lﬁ da"s

event uel | emeaquekRibmpiésente ynat 'Wg_g ﬂ%é“ ragtical afkylgd o F‘e R&f@%‘g Srmant de
8 epresent ant1%©a1°éﬁizﬂ? °a"(‘CF12é)"35"“E? eryt e3bsdithp Bar YD WAV o e
Jegaux- a 2 o et B represente une |iaison dlrecte ou 0, 5,

il eqret R'' represente.un atone d' hydrogene ou un radical alkyl e A chaine
Bdroite ousram fiee renfermant de 60 1 a 4 atorres de car bone,

event uel | enment substitu6 par un hydrox N&CNRSR” Conpos6s selon | a

di t rres 112 eren $ne,un
b g b L L sl o
2-f[ 2- [ 5-

roxyet hyl ) am no] 6t hyl I am noJ- 2H( 1) benzot hi opyraho[ 4,3,2
A -cd_]-i ndazol -2- 65 yl]4thyllam no})thanol; 6

Y )

. e CHG BN~ O T~~~ N
B114 002 ' -eHi ' :

ngro pe nitro,
m sont acun :

ou NR'", dans

) benzot h' opyranp bénvas da Qﬁzbtﬂi@&ﬂﬂ*ot@:ﬂdd}m&z@e séidnNa i ehdndatisret, a?ank Sous leur forme de
N, N- di 6t hyl - basalibre Ga BHuld amedifiz:opyr ano[ 4, 3; 2- cdl i ndazol e- 2- et hanami ne; -

a 5-nitro-2H(1) benzot hi opyrano(4, 3, 2-cdl ipdazple-2- 6t hanam ne; 5 Ié_

" -{[2 (5- Qoltro 2H( 1 )benzoth| opyrano[4 3, Tllr?aazol 2- yI)thyIIam no

bt hanol ; | a

b- ani no- N, N-di et hyl - 2H(.1) benzot hi op
B a NNM di 6t hyl - 9- net hoxy-5-ni tro-2H

) benzot hi 8$yrano[4 3, 2-cdli ndazol e- 2- 6t hanam ; la

B\ {2-[2-(dl ethyl am no) 6t hyl.l-2H(1 )benzot hi op?'Pano[4 3, 2-cdl i ndazol -5-yl
-1,3-pr Opa@ﬁg&rggalﬁﬁwarmacbﬁlqﬁemEHE &l dmnt RydeneH( 1

benZOt hi opyr anmy réprésedte XN taﬁtrtﬁlﬁfcﬁﬁsﬁﬂ 416)enk Qroite ou rdmitigd renfermant de 2 2 5

A\ - {2-[2- (di etomeb 3ieri cabpér, ¥ ¢r1tueﬂed(\é1 ) [selrstitiiéd iperpyn hvdspxyle3 R2-et B’ i regtéseotantSury blomiy
N-\di bt A fbYera al alkyl

| ite_quramifie (e tprmant A1 A143ipmesxy cprbone,
benzot hi opy P‘é‘ﬁ'&f ?“Es“(?ﬁtf"i’érﬁé%?"%;&ﬁ %:F?f quTg‘meeqy'ZpresemaZ" ‘E‘hzme”?‘ﬁ( |
. | | (CHz),,\_l
- 48 B
" (CHgp -

danslequel: netm sont chacun égaux a 2 ou 3; et B représente une liaison directe ou O, S, ou NR’"*, dans _
50

lequel R""’ représente un atome d’hydrogéne ou un radical alkyle & chaine droite ou ramifiée renfermant de '
. 1 _é 4 atomes de carbone, éventuellement substitué par un hydroxyle.

3. Dérivés du benzothiopyrano[4,3, 2-cdlmdazole selon la revendication 1, ayant sous Ieur forme de
base libre la formule structurelle 4a

55

. 4a
60

- etleurs sels pharmaceutnquement acceptables, dans Iaquelle : :
65 R, represente ANR'R", A representant une chaine alkyléne drcute ou ramlflee renfermant de 2345

62




: Irrg!t R)C/)Ine;S hi 'It?o 2H( 15 benzot hi opyrano[ 4, 3, 2- cJI“lIlmqu“”m:“ullanam : Y\

oxa

16 | & 2-{[2-{5-ani no- 2H(1

) bedot hi opyrano(4, 3, 2- cdl i ndazol - 2-y0) #14y0P0@ni no}ethanol ; . le

2- { @- [ [ 2- ( Zterhdsn@etdmydng,- Kleftuellement substituée par un hydroxyle; R’ et R’* représentant un atome
) bergzot hi opydydabéne3qulurcaiiical dikylelachaind ditea] dAviifigk irenfarmart ele Haind btomes Hecarbone

no- 2- { 2veniieliement sylisiiy$ eerwlhydrzweiﬁbeéﬁz@flﬁ?rﬁﬂw'arﬂs[eaer@nzewwenﬁazol
le 2-{2-(diethyl am no) 6t hyl - (CH.)

[ 2-[ 62- hydr oxyet hyl ) am nol et hyI | am no}'kgH( 1 ) benzot hi opyr anol 4, 3, 2-
cdl igndazol -9-0l; 20 I a

N-{3-[ 3- (di nbt hyI am no) propyl | - 2H( 1) benzot h|/0pyrano[4 3, 2-cdl i ndazol -5-y1}-
1/246t hanedi amine; . Is 3-{2-[[2-{2-(di 6¢%84 ami no)ht hyl | - 9--hydr oxy- 2H( 1

") bedzot hi ppy§RA0R &I%Q&QLHEQ&%%%&M'OL 3; et BlrEprésente une liajson directe ou O, S, ou NR"’, R"’
2-{%- (tdet hy.lea;me[%a)mﬁm%&e Fhyidragge 4&:@:@&@(3@%&9@%% ﬁ.a%mahzﬂﬂeh a4
) behzot hi opystemed dé,c8rbdne, éhtupitbarieot suBstité; par url liydroxyle; et Rg représente un groupe nitro, NH,,
N, i et hyl - 7- n6t hoxy- 5-ni tro-2H(1) benzot h| opyrano[4, 3, 2-cdl i ndazol e- 2- 4t ha
namyne; 25 1a

5-af no- N, N- di 6t hyl - 7- net hoxy.- 2H( 1) benz_@lnglNﬁwranoM 3,2-cdli ndazoI e-2- 6t ha
nantne; . le bromhydrate de
N-{ 27 [ 2- (di 6NHE| anNRIB) 61 NYR1" du Rt hooéyanﬂal-d(nlr)db@hmterlermmararue[m &t@mscﬂelcanclam

| -50 yl}- L, 2oMQrpehlei &hi ne; | e bronhydrate de -
5-{R-(am n06t hyi ) ami no} - 2- [ 2- ( di 6t hyl ani no) 6t hyl | - 2H( 1) benzot hi opyrano[4 3,
2- -tdlindazol -7-0l; 30 le
'5-am no-2-{2-(di et hyI am no) 6t hyl } - 2Héqﬂzlme9not fo opyr ano[4 3, 2 cdl i ndazol - -7-0
1 l'a N, N-di 6t hyl - 8- nmet hoxy-5-nitro-2H( 1 _
) bepzot hi ‘IEfpyrano[4 3, 2-cdl i ndazol - 2- 6t hanamae; . Ia _
5- afn no- N, N- di 6t hyl -8- n6t hoxy- 2H( 1 -
) bepzot hi opyr annpé canﬁseculdngdazahmamﬁBMnammﬂz refrésetse tergnraie digthylgminoéthyle et Rs -
D t
Al M ;”g{gmw‘%ﬁb*%'ﬁmgﬂc”ﬁ:':s.&p%ﬁgl SR ok B, PR bR B,
5-{%-(am noefeﬁ ﬁt % ngﬂi%%maﬂgkﬁfehm rlaprgdémtlle groupe diéthylaminoéthyle et Rg
) befizot hi opyl; n.sa dicd Qmirnd & Vigh
5-am no- 2-{2- dz OBlivg ba(rbm)fetohyhno]m:ﬂz-l(dlmdazole selon la revendlcatlon 1, ayant sous leur forme de
) behzot hi #py besedipw IBfopmdelstiusireeliefL 8-0l ; . | a
N, di et hyl - 10- m6t hoxy- 5- ni t r o- 2H( 1) benZ(R,tJ:u_ ﬁﬁano[4 3,2-cdli ndazol e- 2- eth
~anami-ne; . la 5-amno-N, N-di6thyl-1 0-neth (r - .
) bemzot hi opyranol[ 4, 3, 2-cd] i ndazol e ;40 |l e bronhydrate de
N-{ 2- (e 6t hyl am no)ethyll-1 O-
) bemzot hi opyr ano[ 4, 3 -ch i ndazol - ~et hanedl am ne; . le .8
br ophydr at e de
5-{2- (am noet hyl ) am no) 2 [2 (d| 6t hyI am. no) et hyﬂZI 2H( 1) benzot hi opyr ano[ 4, 3,
2- ¢dli nd&me'('éfg?«lﬂ . op ﬂﬂ f)[aﬂ‘feﬂ
5-ami no- 2- { 21 Y ﬁ&ﬂé@iﬁw Aoy D 04 B il 9880 2 5
0-a . 45 . atomeL e13n aLJ ﬁ%ﬁlﬁ " et R” représentant un atome
) bepzot hi Opyl’daaﬁld}f)ﬁe@ oz-m‘ad'kdl&dawlﬂ £ crkidatda ﬁi’é&ﬂﬂ réifiée reh@rmant de 1 3 4 atomes de carbone,
5- am no- Nei\- dveptuelfdmet substivoiner Qirivdrdeiazititeh'0 prysrensroible réprseotit dgdemeite- 2- 4t ha
nanine; . le b romhyd2rate de N-{2-(2- (9 ?t hyl am no)t hy- 3- rret hoxy- 2H(1
) benzot hi opyr anol 4, 3, 2-cdl i ndazol - 5- yI) CHal 2 et hanedi amine; . le -
bro

ydrate de 5-{2-(am no6t hyI ) am no) - _{2- i et hyl am no) ethyl | - 2H( 1
)benzot hi-epyrano[ 4, 3, 2- 50 cdjindazol-3-0i; / :le _
5-am no- 2-{2- (dl 6t hyl ani no).6t hyl }- 2H(1 (CHo)m

)benZOt hi Opy éi’”% 21 r%sl:l rt‘: a%ZrQI' S 901.13 etérepresente une Ilalson directe ou 0, S, ou NR’’", dans :
N, N-di 6t hyl - 1??11 dcﬁvm-éne ou un radical alkyle & chaine droite ou ramifiée renfermant de
)benzot hi Q@yrﬁmo btémas &dad:lohad%ﬁieﬂa%weat S8 A€ in hydkdakyle. _ '
5-anj no- N, N-di 66 mp§$®sdour\§trm jicaflbi( 1. qui sont: , _
) benzot hi opyr g Rzmé'% laag@ éghyfh- ‘t"r‘i’a‘ﬁaﬁi%ﬁa"°[4?%‘%ﬁ‘b’ﬁﬂ§dr ate de -

N-{2%[2-(diet Gl B4 255
N oLz (et Mb&m ﬂm ﬁ&; i AR e n@(%%&s\gbﬂmw&dﬂnaza

5- {24 (amnoGthyI)amno} 2- [2 (d|6thylamno)6thyll-2H(1 o -

) benzot hi opyrano[ 4, 3, 2- .cdli ndazol -3,9-diogz . le - - '

5- amjno- 2- { 2- (d| 6t hyI ani no) 6t hyI ).- 2H( 1) benzot hi opyr ano[4 3 2- ch i ndazol
-di oI ;

13,9 .




C A

e

S {32-[5-[12- (di et hyl aﬁ nlo) 6t hyl | ani nol - 2H( 1) ben llIIIIIlllIllIIIIll\I||1|ll|||z cdl ifnd

fb| -2- 60 yl]ethyllanm nolethanol: et les sels pharracéuttquenent *accept
f¥le ces conposes. 65 64 IIIIIIIIIIIID 1141002 2 0 114 002 I

9. Dérives du, bﬁﬁﬁg ’}%}L@aémﬁaﬁﬂf iﬂ‘ﬂ?e@cltrﬁop&?a'n&ﬂsz%dfr%ﬁi‘@'bl?-%-' 0

iy ant sous | gty structurelle 16: ., ~~~~~~~~ L

- t O . la N,N-diéthyl-5-nitro-2H(1)benzothiopyrano[4,3,2-cd]inddZdle-2-éthanamindNO2 et | eurs
igel s phar maceut Hlafanepii(lbee toabhrw?aﬁaihedalza @re!hh@m'm est d6f| n; come. A

¥ a revendi €at i ore2{[2-Btnitpr2Hitibens ‘Uh' o 'E Rene. un
b o e e R
#ies synbol es R7.\& N( di yiarﬁﬁ%ﬁﬁﬁm(ﬁeénzmogfrmm dAXY-590-13 pkdwedmﬁﬂmﬂ:
igle 1 a 4 at ones.diBafias-NMNidiméth{)-2Hddenaobtopsitano(4,3,2-cdlindazole-2-propanamine;

benzot hi opyar anofleiN'232-igthylacinoisitiy!128(1hendothiqppaeai¢id.Eedlindatol BvllaNBint  sous | eur
jj or ms_de basé"!‘q“b'l'

?ﬂﬁw'en té\éﬁ(-:ztl#ﬁbenzo?hlopyrano 4,3,2-cdlindazol-5-yl]laminoléthyi}-2- 7

: ~ TR lid

2 et leurs Sez?§ﬁm&ﬁ@smﬁommmmm@sasmblzaal.ndahamse-armuaﬁ.he R est
@lefini come A |ia2- {[e—mamdmsm(nbehzdtmoﬁs,trarﬁmaa-cdmhc@zm hétisdiahieoléthamolat one
B hydrogbne un.! zd a»( n@un&prr@gw}rmymﬂsa@'llmdaaolzﬁ-vamwﬁl hu@"w&

o moins 1 un dé{ %wg,q’\?’g,g}} ol TG A fheb 2 iénzt;me%e/o[wz.

| k\oxy ayant g
genzot hi opyy an 2- -(eiehethwﬁh?rfalpeopw;lzmm)bbr&oﬂhwﬁacb[m-wqmdaiol 5 Y}alrE-étismediarhiaetr

M orns de base Inbs-ez ({24 déthipdnsinséthyll3-hydedxy-2H(1 BenzBhiopyrand {43, Rt lin@zal §-vil:

l RNHR2 et | ec,lég rlq%ea %—iﬂéggmhmm@ém}rﬂi?dwYOME’H‘E'B!B?I%V'135‘&[}% ZV%HB@PW@WW[%%?

Ivrlnl conmme ) dication 1. ef RL o SlhicRhndi£ RS ' '
5-itro-2H(1 (5056505056 HaQ Ahifdre

' hydrogen?& un Iggamgl[) e dié Vla:ytuﬂé?é(z; 194 r&b‘iz%n 4§jﬁctlﬁ-m@az Aleihe BRIk

;g arbons, au noi nsbﬂomHWrﬂeﬂe 8. %laﬁylmlnﬁﬁthﬂ ﬁnéﬁmﬂﬁeaﬁtmmragbloﬂp&dhndazol -5-

lydroxy ou alyevaéteanadiemides 1 A 4 at ones de car bons

Penzot hi opyrano 4 g b@"ﬂzvqms HeRit2Aemisodtayilaminp}2, F’e‘%ﬁ‘i‘&‘?‘@ﬁ?’?@ﬁ” 1”“ ’HW?FP“’B’(W?H i
. IO rl\l-rrBRZ d g 6 g?‘s é: dgg-ém-rl% 2- {9 Eﬂ*ﬁanﬁﬁg)&ﬁh}]ﬂ'ﬁ{ )Leﬁtz&ﬁ'opﬁzg\om 3,2-cd]indazol-7-ol;

- a N,N-diéthyl-8-méthoxy-5-nitro-2H(1)}benzothiopyrano[4,3,2-cdlindazol-2-éthanamine; '
BF4 NO2 et |eurs, IS &Lﬁsrﬁmm-aamawmqmaﬁmmmmadahc&sa 2-Edindatalresithanegoiekl e: R
'epr &sent e un grleu gthgs;reta dx}-{22- (it arpineléthib3-mamhoxy Rk ibenzathiepveanald.3 @edlindazol-5-
anediamine; ~ -
ar bO ns, Et ' %romhydrate de 5-{2-(ammoethyl)am|no}-2-[2-(dxéthylammo)ethyl] -2H(1 )benzothnopyrano[4 3,2-
cd]mdazol-8-ol
. le 5-aming-2-{2- (dlethylammo)éthyl}-2H(1 Jbenzothiopyrano[4,3,2-cdlindazol-8-ol; :
. la N,N-diéthyl-10-méthoxy-5-nitro-2H(1)benzothiopyranol4,3,2-cd]indazole-2-éthanamine; _
_ . . la 5-amino-N,N-diéthyl-10-méthoxy-2H(1)benzothiopyrano{4,3,2-cdlindazole-2-éthanamine; =
R, 40 . le bromhydrate de N-{2-{2- (dlethylammo)ethyl] -10-méthoxy-2H({1 )benzothlopyrano[4 3,2-cd]indazol-
' 5-yl} -1,2-éthanediamine;

. le bromhydrate de 5-{2- (ammoethyl)ammo}-Z-[Z-(dlethylam|no)ethyI]-2H(1)benzothlopyrano[4 3, 2
cdlindazol-10-o0l; :
. le 5-amino-2-{2-{diéthylamino)éthyi}-2H(1)benzothiopyrano{4,3,2-cdlindazol- 10-ol
45 . 1a N,N-diéthyl-3-méthoxy-5-nitro-2H(1)benzothiopyrano(4,3,2-cd]indazole-2-éthanamine;
: . la 5-amino-N,N-diéthyl-3-méthoxy-2H(1)benzothiopyrano{4,3,2-cdlindazole-2-éthanamine;
. le bromhydrate de N-{2-{2- (dlethylammo)éthyl]-3-methoxy-2H(1 )benzothlopyrano[4 3 2-cd]|ndazol-5-
_ yl}-1,2-éthanediamine;
o . le bromhydrate de 5-{2- (ammoethyl)ammo} 2-{2 (dlethylammo)ethyl]-ZHﬁ)benzothnopyrano[d» 3,2-
- 80 cdlindazol-3-ol;
' .le 5-amino-2-{2-(diéthylamino)éthyl}-2H(1)benzothiopyranol4,3,2-cdlindazole-3-ol;
. la N,N-diéthyl-3,9-diméthoxy-5-nitro-2H(1)benzothiopyrano(4,3 ,2-cdlindazol-2-éthanamine;
. la 5-amino-N,N-diéthyl-3,9-diméthoxy-2H(1)benzothiopyrano(4,3,2-cdlindazole-2-éthanamine; - -
N . le bromhydrate de N-{2-[2-(diéthylamino)éthyl]-3, 9-d|methoxy-2H(1)benzothlopyrano[4 3, 2-
55 cdlindazol-5-yl}-1,2-éthanediamine;

. . le bromhydrate de 5-{2 (ammoéthyl)amlno}-z-{z (duéthylammo)éthyl]-2H(1 )benzothlopyrano[4 3,2-
cdlindazol-3,9-diol;

de 5-ammo-2—{2' (dlethylammo)éthyl}-2H(1)benzothlopyrano[4 3,2-cdlindazol-3,9-diol;

.le 2-{[2-[5-{[2- {dlethylammo)ethyl]ammo]-ZHﬂ)benzothlopyrano[4 3,2-cdlindazol-2- -
60 yl]ethyl]ammo}ethanol

~ etles sels pharmaceutiquement acceptables de ces composes

base
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ni “‘cemre a""l'é revendi cation 1. 65 65

1% 111“5~11;“55;“““““““;“' ! 111111“‘“‘““‘“]“‘\\]“‘\!1%‘“& q
du §enzot hi opyrand( 4, 3, 2- cdpi ndazol e Qe 902 ( cvendi cation 1 ayant so j

f or me bass; ps#ives Qu lbdnzb®iopythib(4d, 1-¢tlihdbkst sefondd revBhdicatid- ‘R2y5|t gdus 1ddr Wride d
s sel s phritedeistrmgeanetellat&ept abl es, dans | aquelle: R9 repr6sente un

pe hydroxy.ou_al koxy renfermant de 1 3 4 atones de carbone; et R2 est
ni conme 3 l.a revendication 1. o N-HN-Merives du

bengot hi (fpyrano[4 3, 2-cdl i ndazol e selon lla rkvendication 1, ayant sous |eur
for de KJ. base libre | a | e turelle 26: N N-R2 20
119§ 26 25 o NHR2 et |eurds
sel phar rraceuthuemant accept abl es, | gquel | e: R8 represente un groupe
hydf oxy &u al koxy renfermant de 1 Aﬂﬂ at onesvgde carbone; et R2 est d6fini
co Ala rﬂégndaca‘?lrggel% eme ace Pr ocede de preparation de dériv6s du
benp ot hi opy ggRldhetib: A; detienhis §Iaagﬂr P ©.H, B bRl kn ofthe abydlodihe 37
groupe hydroxy ou alkoxy ayant de T 44 atorkes cﬁcarbone, au mdis 146 deelynbdied R, et Ry

re endi.cat i geprdsentgutiun gorupe Bitdeaxy oa alkaxyragant 8ays # atomes de carbone.

1- ghl or o- 4- ni t 1% Péiyes Ay Bsrasthineymnol4g@rdcdlindazpincselep dir rgyandisatiop dsavertisews Ipformg de
radi cal R2 P8 'IPFOP fEPUIe SEuBFiiSdées sel on 1a revendication 1 dans | esquel s
R5 kepresente un groupe nitro et ,1;1 onpy-e-gophaite, 45 - A transforner
ceg conpeses par reduction en corrpoé’s glal op | & revendi cation 1 dans

| eqquel s Rs repr6sente NH2; et si gAYt e. encore,. -A transforner

| ed conpos6s qui en resulte dans I8 59 epresente NH2 en conposes
selion | a revendication 1 dans | esqu§ Fpr 6sente NHR2: par. al kyl ation a
| ' di de d2sine hal ogenoal kyl ami ne de fornul a @R2 6ventuel | enent apres
'prctectlon des 05 groupes sensibl es’ par des zgroupes protecteurs; ou par

régcti on avessleyrs %Isabﬁ eeuweurnntae@wah'esvune ce ou .un.cet aL d,h ggg&tel fn
de il a base dnsi Eﬁtd ﬁlqo ﬂaq'eveggcatlon1 et t 10 représenter'lt unatome d'hy .
groupe ydroxy ou alkoxy ayan de tomes de carbone, au moins I'un des symboles R; et Ry

30  représentant un groupe hydroxy ou alkoxy ayant de 1 2 4 atomes de carbone.
11. Dérivés du benzothiopyranoi4,3,2-cdlindazole selon la revendlcatlon 1, ayant sous leur forme de
base libre la formule structurelie 18:

35

18

B . 40 . : . ' '
NS . . F{7. _ NHRQ_

et leurs sels pharmaceuthuement acceptables, '
dans laqueile: R, est défini comme 2 la revendication 1; et R7 etRyg représentent un atome d’hydrogéne, un
45 groupe hydroxy ou alkoxy ayant de 1 a4 4 atomes de carbone, au moins I'un des symboles R; et Ry
représentant un groupe hydroxy ou alkoxy ayant de 1 & 4 atomes de carbone.
12. Dérivés du benzothiopyranol4,3,2-cd)indazole selon la revend|catlon 1, ayant sous leur forme de
base libre la formule structureile 24

" 24

et leurs sels pharmaceuthuement acceptables, '
60 dans laquelle: Ry représente un groupe hydroxy ou alkoxy renfermant de 1 a4 atomesde carbone et R, est
_ défini comme ala revendlcatuon 1. . .

. -




- -

monoacyl ation a |'aide d' un derivé r6actif d' un agent d' acyl ation de
rmula R COOH et r6duction du produit acyle, 6ventu

otection des groupes sensibles par des groupes prot m‘“ﬁ “‘mum
souhai te encore, - transforner |es C?EEOSSS dans ¥esqual s #Rss
presente NHR2 an conposes dans Iesqueps 3resente NR R2 par acylatio
reduction; et 1%5iDéas b b&R6IAIBPYrshol4;32-lihdibdNESeidn8S redénaidARA 1P4vahR6LQBEForRR

drol yse ou,rllashjtmi lefprmele striktirg®l28r | e produit sous sa forme.de base |ibre

sous sa forme de sels d' addition d' acides; 60 X repr6sentant ‘un-

one de chlore ou de brone et R2, R3, R, RYNo—N-RRs* R9 et RI.O etant

finis confre Ala rev’endi cation 1 BRAR ft ant un radical alkyle A
bs de carbone. 65 66 4. k

on de derives du

‘nzothlopyranol4 3, 2- cdl i ndazol e sel on | a revennlcatlon 1 ayant sous | eur
)rme ;de. bd8e libre la fornule structurelle: R10np N NR2 S 20 lo -

~ ~ 3018 s sdl Eretrhacd iEldntdR) Scdpidblet zact i on ¢ un conpose de formute

}ruct U r e' | e: dadd laquetie: R, représente un groupe hydroxy ou atkoxy renfermarRHé 2 tNith&hB carboneOet R, est
R3 |Y def' ini comme & la revendication 1.

¥ -8 dars | %uepér@ew bemoth'wm%" 361““‘R|“6‘°Pép‘%?éﬂ‘teéﬂfa"ﬂ’h1 étf?ﬂ‘:é“s leur forme de
hy¥rogene, BPFedPBIBB YYD 28 radical 2s al koxy ayant de-1 A 4

g ones de carbone, benzyloxy ou benzyl oxy substltue en pare- par un atone’ '
hal ogene ou par un groupe met hox avec | N=-Ry

(, 1- hal ogenoet hyl ) - oxazolldlnon
@rnul e structurelle: A8 3s - _
@ dans | aquelle Rs.reprasente Un. groupe . 26
B 02- (Z- xx0-3-oxazol i di nyl ) xthylJanmino, et a unettre ce dernler conmposm
- une hydrol yse alcallne pour obtenir un coHﬁB§e de fornul e :
ructurellel: - 40 Ro NR2 - 45 i Ra R7 -

une oxpzolldlnone de
R7

NH( CH )NH(CP# W%ﬁphﬁm 8'1‘9"!?"‘?9 B¥Fner. hes u zv|.0Q r

i dr ogenol yseSe a‘;f:::f&ﬁ;@ e 8’3@" '°"P’(57"29é ﬁg%bg)ﬁ%%%esld? r&% 'e'tcpll‘éa")t
B " addigp| 0 pr ratiér &Qi@ﬁl\@ 8@$éﬁﬁbtﬂ\|§pﬁéﬂ3ﬂ]§ﬂlcﬂﬁfdh@lb d@ﬁ:rmd&&ﬁucturellﬂ
“quéT/un ou plusieurs des synboles R. R, Rsr Rs et RIO |

~representent un groupe benzyl oxy ou Qlko&y_gh_Q@ns | equel les groupes
bnzyl.oxy et al koxy sont eI|n1nengar hy®r olyysejou ggr traltenent au

ﬁJMOmueﬁebme

40 .
selon la revendication 1, qui consuste : ' '
' ~— & faire réagir une 1-chIoro-4-mtro-9H—thnoxanthen-s-one etune hydrazme substituée par le radical R,

pour former les composés selon la revendlcatnon 1 dans lesquels Rs represente un groupe nitro et, sion le

souhaite,
45 ~— 2 transformer ces composés par réduction en composés selon la revendlcatlon 1 dans lesquels Rs

représente NH,; et si on le souhaite encore,.
_ ~— & transformer les composés qui en résulte dans lesquels Rs represente NHz en composés selon la
revendication 1 dans lesquels Rs représente NHR,:
- par alkylation a I'aide d’une halogénoalkylamine de formule XRg eventuellement aprés protection des

50 groupes sensibles par des groupes protecteurs; ou
- par réaction avec un aldéhyde ou un acétal, une cétone ou un cetal et réduction de la base de Schiff

' qut en résulte, ou
. par monoacylation & I'aide d'un dérivé réactif d’un agent d'acylatlon de formule R‘COOH et réduction
du produit acylé, éventuellement aprés protection des groupes sensibles par des groupes protecteurs, etsi

55 on le souhaite encore, .
' - & transformer les composés dans Iesquels Rs represente NHRz en composes dans lesquels Rs -

représente NR‘R, par acylation et réduction; et si on le souhaite, -

— 2 éliminer les groupes protecteurs par hydrolyse ou réduction; et -
— & isoler le produit sous sa forme de base libre ou sous sa forme de sels d’addition d‘ac1des,

. 60 X représentant un atome de chlore ou de brome et R,, Ry, R’, Rs, Ry, Rq, Rg et Ry &tant définis comme & .
' la revendication 1 et R* représentant un radical alkyle 3 chame droite ou ramifiée renfermant de13a3

atomes de carbone
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Proosi tion phar meceut i que conprenant un compg de for mul e

striad@urelle 1 sel'on la 55 revendication 1, en co r'm supppr
phar rikceuti quenent acceptable. 19. Conposition ph "f” hLenan )l
conp@ke de forrmule structurelle 2 selon | a revendication Y2, "ers conbi nai §on
avec gin support _phar maceut i quenent acc@pi%l@ZZO Corrp05|t|on

Fceuti que ¢HRRE e cturelle 4a selon- la
reveddi cat i ory&t s&is |ﬁ?£&§géé}£g %gggﬁfﬁ%’ésiﬁﬁ° fe%yrﬁgﬂ%'gﬁﬁe]wﬁo&f@ﬁ%Ht'e"e"d""am" 1,

accefgt able. so 21. Cgnposition pharnaceutique conprenant un conpose de
formgl e stgucturelle 6. selon la ré&gndicatN-6a 7, en combi nai son avec un
supp@rt pharmaceuti quenent ac ol e, lb7 Ir. Ry - o x . 0
114 02 !~~~I 1111,.111 111. ! ~ -U 0 114 002

1. Procede de. preparation de

deriges du, benzoth| opyrano[4 2-cd~i ndazol e de fornule structur el R1
NNJRox . 18 2~ 1R, RS* R7NH(CHy),NH(CH),0Bt | eurs sel's
phar’ ceut [ querrent accept abl es; Y5 dans laquelle: les subst ituants R3, R,
R&, -et  Rl(ar @ati6s &0k edtiposdldeatoentie drubydi@gene, un groups hydroxy ou un

radijcal al koxy renfermant de 1 a 4 atogmes .de carbons; R2 represente. ANR R
flee renfermant de 2 a 5
R, hydroxyle; R et R

al kyle A chalne droite ou

ato s de car bone, 6ventuel | enen
sentent un atone d' hydrogene o .
ramflee renfermant de 1 a 4 at g 24 20 eventuel | ement substitue
par|un hydfoxyle, R et R' pris ensenble reprg¢sentant egal enent: (CH2),
25/ (CH2Ymob): nm et msont chacun eddux A 2 3; et B represents une
lialson directs ou 0, S, ou NR'', dans lequel R'' represente un atone
d' hjdr ogene dans mwlbdia,dhl ReaRdst IR, reprédeatientsunchtand dhyditogbse uh g@apd 1RdfoyigRIA radl&l
1 Al4 30 &foff d’éa'E Hohé atamies e ratbpesrbanzyigabey bengvoxyzaubglituécanopapropar un atome
hydf oxyl e; e[, ldfn %gm-'%ﬁgﬁ ‘pwoa\ﬁf:th B(B lﬁqgencﬁth g-oxazohdmone pour obtenir une
N=CNR R" NHR' ou NR u R reprGSente un radical acyle
renf.er mant. de 1 A 4 atones de car bone,‘ urhrac“ Céﬁa chl oroac6tyl e, ou 40
1 -CH2CHNse 0. o *45 ce proced con 18t qpt. |re réagir une _
1-cpl'or 0- 4- ni tr o- 9H-t hi oxant hen-! Bri ne substituee par le
radf cal R2 - :

dans Iaquelle Rs. représente un groupe N-{2- (2—oxo-3-oxazol|d|nyl)ethyl]ammo, et 3 soumetire ce dermer
composé 3 une hydrclyse alcalme pour obtenir un composé de formule structurelle:
40 :

45

NH(CHy)oNH(CHy ) OH .

si nécessalre, a eltmmer Ies groupes benzyloxy par hydrogenolyse, et a isoler le produut sous sa forme de.
s0 base libre ou de sels d’addition d'acides.

17. Procédé selon la revendication 16, dans quuel un ou plusieurs des symboles R,, R,, Rg, Re et Ryo
représentent un groupe benzyloxy ou alkoxy et dans lequel les groupes benzyloxy et alkoxy sont éhmmes K
par hydrolyse ou par traitement au tribromure de bore.

18. Composition pharmaceutique comprenant un composé de’ formule structurelle 1 selon la

s5 revendication 1, en combinaison avec un support pharmaceutiquement acceptable.
: 19. . Composition pharmaceutique comprenant un composé de formule structurelle 2 selon la .
* revendication 2, en combinaison avec un support pharmaceutiquement acceptable.
.~ 20. Composition pharmaceutique comprenant un composé de formule structurelle 4a selon-la
revendication 3, en combinaison avec un support pharmaceutiquement acceptable. .
60 21. Composition pharmaceutique comprenant un composé de formule structurelle 6 selon la
- revendication 7, en combinaison avec un support pharmaceuthuement acceptable.

6
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pour formér |es. corrposes dans | esquel-s Rs represent rou
bi- on |e souhalte -A transformer ces conposes, "jﬁﬂ 'ﬁ"ll Im)rrpos
lans | esquel s Rs represente NH2; et, si on |e souh

ransformer |es conposes qui en r6sul t@ni1420@2 Iesquel s R5 reprbsente

PN CONMPOS6S GalkhdicARAYSdup it dofpdctnTe NHR2 par al kylation A l"aide d'.
al ogenoal kyl am ne de formle XR2, 6vent uel | ement apres protection des

fldehyde Wn acetal, une cetone ou un cetal et reduction de |a bas$s de
.chiff qui en resulte ou par nDnoacyI-1oon 7?1” de d' un derive reactif
‘un agent d'acylation de fornul efg Bn du ss produit .acyle,
tvent usl | ement apres protection des bl es par des groupes 1
@rotecteurgy et si on le souhaitegen sformer |es conposes dans__
esquels R5 represents NHR2 en conﬁose* quels Rs represente NR R2
gar acylation et reduction; et si on Ié%souhalfb el imner |es groupes

Dr ot ecteur s R %qr°|a¥:§§:eu}‘ Le ggtgqgh et 60 ° -A i soler e produit sous
. quemen ptatiles

a forms dg Qgia 1 %F@-ﬁ,&cﬁ) HI%t lﬁ?reﬁr@ieﬁte?k ﬁ@(ﬂﬂd&ﬂdﬁ@&kdﬂ@ou& hydroxy
epresent ant ddfin dﬂﬁ&al nyehieaﬁsat aun 88 alomede @kboke; T epr esentant un radi cal -
| kyl e 3 chai nsRglrepiétenteOANR BT fremeésentemtfune wkaire aliyléhe AroBe qu mmifigedenfermaniofes2 a5
5 @ *. ] 1atomes -de_carbone, -éventueliement _substituée par_un_ bydroxyle: R et R” représentent un atome
. Y o R R" bl égal t:
1110111118 PSR RPoe B v Ry §et Br BDar At on He deri vas au
apecnzot hi opyranof 4, 3, 2- cdllndazole ayant (eaas |leur forne de base libre la .
gornmul e structurelle: R N-NR2 RO N 3to R7

| H( CH2) 2NH( CH2) 20H et | eurs .sel s phar maceuti guenment accept abl es, dans

B ce proc6d6 consistant: -a faire reagir un conpose de fornule

BBt ructurelieondbet RisontlhdvuiR&aidoa 2 ou 3; et B-refRdsente une liaisomti2ctd ang, S, e.‘qNE!f J@nﬂ&weﬂi“'
e R et R1@prasgnéue ptomaid hyerogine e ud 'ragdjedl aliyteriochaing gwee aantifigerrenfermant denl a 4

B8 adi cal  25%al3eB1ey 9 Firspe SYantusliement SUBSHISRET WEIOYRE Y SroxKIA; & HsrgRsesante %’muqfam

BN atonme d' hal &gbne ou par un radical nbthoxy, avec une

- (, \bal og6noet hyl ) - 2- oxazol i di none pour @btenir une oxazolldlnone de

WEOr mul e structurelle: Al ‘N N- A2 ,.~~~_~~~~+~~~1 _
% 30 A8 3535 . N=CNR'R"  A7A 36

kY %0

| '—crizcﬁzr\{—\o

.46 ce procédé consnstant a: o
’ — faire réagir une 1-chloro-4-mtro-9H-th|oxanthén-9-one etune hydrazme substltuee par le radical R,

~ pour former les composés dans lesquels R représente un groupe nitro; et, si on le souhaite, .
- — 3 transformer ces composés, par réduction, en composés dans lesquels Rs represente NHz, et, si on
. le souhaite encore,

50 — 3 transformer les composés qui en résultent dans lesquels Ry représente NH, en composes dans
lesquels Rs représente NHR, par alkylation 3 l'aide d'une halogénoalkylamine ‘de formule XR,,
éventuellement aprés protection des groupes sensibles par des groupes protecteurs; ou par réaction avec
un aldéhyde, un acétal, une cétone ou un cétal et réduction de la base de Schiff qui en résulte, ou par

. monoacylation & 'aide d’'un dérivé réactif d’'un agent d’acylation de formule R*COOH et réduction du

55 produit acylé, éventuellement aprés protection des groupes sensibles par des groupes protecteurs; et sion

. le souhaite encore,
. — & transformer fes composés dans (esquels Rs represente NHR, en composés dans lesquels R5

représente NR'R, par acylation et réduction; et si on le souhaite,
: - = & éliminer les groupes protecteurs par hydrolyse ou réduction; et
.60 - & isoler g produit sous sa forme de base libre ou sous sa forme dé ssls d’addmon d’acldes,

ramifiée renfermant dela 3 atomes de carbone

65

68

aquel le RZ, R3, R, R8, Rg et R1O sont élﬂ gque definis a-la revend| cation-

___d’hydrogéne ou_un radical alkyle & chaine droite ou ramifiée ren rm?; & 4 atomes de Trbone.
I%ré o

N , 1] &,
3z [ 5. ( 2 OXO0- *ﬁ%ﬂ@ ﬁb ﬁfgf ﬂu R%n?res?éme%ﬁ ?J&Yc% a'é\ﬂe gﬁf@%ﬁt de1a4 atomes de carbone, un |

ir oupes sensi bl Erqseds dd@mperiNTiesiélvés fiebeneathigeyrangi4drodlindarolq ds formple stryureNe v

Py

X représentant un atome de chlore ou de brome et R® représentant un radlcal alkyle a cha‘l‘ne droite ou -




; oy

S0 t«tre ce derni er corrposG 3 une hydro yse’ ur obten
conpd@ de fornmul'e structurelle: 40, l'ﬂ”ﬂl""l""l,””mAl
N- N- AZ 40 ' 245 - - 0 114 002
NH( CHE) 2NH( CHZ) 20H 7 et, si cela est necessaire, - A 8liminer les
§s benzy| gx"‘x g‘?f Iﬁ% Wg‘ﬂﬁbﬁfgﬁ“’e%‘!u bﬁBZOFfEQDNenow.aZ-pdlmdazblb agahiti Sous Feuf RFABde
de bafe I|bre ou de “g&f H4*¥9 on d' aci des. 3. Proc6de selon |la
-revenfi cation 2, dans | equel un ou MW

Hsne.u.r_m s synboles R3, R7, Re, R9 et
' §or 6sentent un radical bemgyl o

oujj al kpx 5% dans | equel ‘I es groupes
par traitenment avec du
I cati on 1 pour |a pré6paration
] : ol e ayant sous |leur forne de
Jibregda formulo structurelle & N o) son sel
pceut i quement acceptable, 69 70 114 002- 26'9"-@0 2 c | M
§ dans | @t leelslsals phizmiRiReMeH: Bccbpiibidd, . A represente une chains al kyline
(e ou r arfians laquelieRf By RaRi Rele RQ, sbntrels QI MsAniél8 Iraled@iBsiion \e8 Blddsdel ST
't uee,par i RyRieesinnecomRoséale fmulespuatgelist ant un at one d' hydr ogene ou
di cal ‘al kyl e a chaine droite ou rmflee renfermant de 1 a 4 atones de
ne, eventuel |l ement substi-t ue "R et R pris ensenble
sentant 6gal enment: (CH2)n B
Y1lm deps lequel n et msont chac
on diTects ou 0, S, ou NR'' g edn S represente un atone
rogbne ou un radical alkyle 3 chal ne droite ou ram fiee renfermant de
atones de carbone, eventuel | emefl? subst iINHge par un groups hydroxyl e.
5. Pr oclensdageliaoRs, Ra Ry, @y erRij mptssanteniun &oRbl dByddsyshe, gRIuBR RY Ry RNuf Rdical
6s df’bé 'nfﬁwyrb&m[w 8u PenzyleNyi subktiug|ee parpapat Ulﬁﬁtdlﬁe Idmubgéne I‘om:‘paldﬁh har#

| a for urelle. 4a: N . NR2 20 Cc~~~~~f] ~~~~~~~

‘leurs se cs Ir'p .édfj%?ao &% elh&'l’fg%aﬁ{hl'dg'@%ﬁ"éB%%’E' “"Gé’ﬁ%m'ldéﬁﬁﬂ%ﬁ @'““F@s"’“"‘“"e"e
repriesente ANR R', A representant une dfgi ns—adNyhgene droite ou ranifiee
renflermant®de 2 A 5 atones de car Bgrg, Jevenfuelfl emeqt substituee par un
hydrioxyle; R et R' representant un brft ou un radical alkyle
3 chains droite ou ram-fiee renfer tomes .de carbone, 30
even;t del  ement substitue par. un h t R" pris ensenble-
representaﬁt egal enent : (CHZ) _ Ry R o

ou 3; et B represente une

dans Iaquelle Rs represente un groupe N-[2-( 2-oxo-3-oxazolldmyl)ethyl]ammo, et
—.a soumettre ce dernier composé a une hydrolyse alcahne pour obtemr un composé de formule

structureile: |
40

4 - |
' Ry NH(CHa)pNH(CH),OH

et, si cela est nécessaire, .
50 -— 3 éliminer les groupes benzyloxy par hydrogénolyse; st
. — & isoler le produit sous sa forme de base libre ou de sels d’addition d'acldes
3. Procédé selon la revendication 2, dans lequel un ou plusieurs des symboles R;, R;, Rg, Rg et Ryg
représentent un radical benzyloxy ou alkoxy et dans lequel les groupes benzyloxy et alkoxy sont éliminés
par hydrolyse ou par traitement avec du tribromure de bore.

3 - 55 4. Procédé selon la revendication 1 pour la préparatlori de denvés du benzoth:opyrano[432-
cdlindazole ayant sous leur forme de base libre la formule structurelie 2: _ _
o _ . ' o N —— N=R, o B
B : | L _ : . '
A o © I
65 .. :' L NO2 .

et son sel pharmaceuthuement acceptable.




B35 =« ' 7] (CH2)mdans | equel: n
et mMsont chacun egaux a 2 ou 3; et B represente u 1 108 i e ou O,
S, ou NR"', R'" K -" representant un atone d' hum"ummﬂ”ﬂllm@dl cal
al kyle a chains droite ou ramfiee reﬂfﬁwzde 1 A 4 40 atones

carbone, 6ventuel |l enent substitu6 par un hydrexyle; et.dens | aquel | e: R5
represent e WihsGdqaslRSR Yepres@nteMINR/R" R\ repisente une chaine alkyléne droite ou ramifiée renfermant de 2
-N=CNR R’ Naii¥ atoroes ddRiaPine évadRiaRement isybsttude pasyn dwaranie: fin o Rigioper™ %f;g“‘:
B enf er mant  déydroggng oy tug rfadicaljalkyd ?dB ‘;’,‘Eﬁt‘i‘a f ’e}?'g?n@gﬁ{ LB B0 G
Ct O . SypniysiiggenbubRityRsPal 4f BYFTPY fe\?end 15,3 ou 5, dans |equel
R2 repres®ente | e radical diethylam noetfuhe et Re represente

NHCH2 CH2NHCH2CH20H. 7. 'Proced6 selon ia revendication 4, 2, 3 ou 5, dens

| equel R2 represente CH2CH2NHCH2CH20H et R B epr~semte NHC - 2CH2NHCHCH201- .
60 8 Procede selon | a revendi catloq g,0u 5, dens | equel R2 represente

o e radi cab diethylam noethyle et R repre’s’énte I'1 radi cal am no6t hylé&gi r;o.
65 70 2 n et m sont chacun égaux & 2 du 3; 31 B replésanmaniligiron ditedtedu CPB.UARE . dans
B-clonla re\?él‘%szi}?igggbpm‘enfb unﬂgon@dtb?udrﬁgen owun fagic F'Bﬁ%ﬁ@??‘%‘Pf°'é?e°“dﬂf"f'%°e’§“f5’lff‘a“tde
penzot hi opyna dh\@ de@g:pméygmue" a;ﬁ‘m§pour la pgypara g@éﬂées%%@néo*h@b@rak&43z-

ormul e sbruct .
R R et |effd §§1°’ aya 5?"@151%“% [ uen%sﬁt"bg(':a(:fg&“gﬁtgjgure(ljl%‘r‘las Iaquel le: R2
eprbsente ANR R', A representant une chai ne al kylene droite ou ramfiee
enfermant de 2 A 5 atonmes de carbone, s I'f‘errent substitues par un
ydroxylge R et R' representant un: ' hydr ogene ou un radi cal

' [ [ 1 fie: ¢ 1 A 4 atones de carbone,4a
R' pris ensenble

1

epresentant egal ement: (CH2)n 20. o
(CH2) mgdans fequel: n et msont chacun egauRsa 2 ou 3; et B repr6sente
ne |iai son disuscks pbarmaceufijuemientideptabldains 25 | equel R'" represente_un

At ome d' hydrdsgeiaeucie; Rurepremw\m'%f o nfesante an?ﬁé‘a kidae 1?"? Pffigaronformant do
g enf er mant a rr:‘.es i ra lca B::q rﬂ t43 Hp%togég de Iaarbone,
gydroxyl So ent Srd‘ Hiis nse%ble eppdéertari? @gdlerhant:

2 2 | 6t yI am no) At hyl]-2H(1

rep%at I on _
3 benzot hi opyr ano[4 3 2 ch | ndazol 5- yl kedy,nol i t hyl | am no} 6t hanol ;
_ AN . '

' : . : ' B
35 ' : : . _ 7
) . ' (CHz)m

_ dans lequel: n et m sont chacun égaui a4 2 ou 3; et B représente une liaison directe ou O, S, ou NR""’, R’’’
LN représentant un atome d'hydrogéne ou un radical alkyle & chaine droite ou ramifiée renfermantde 1 3 4
_ 40 atomes de carbone, eventuellement substltue par un hydroxyle, et dans laquelie: R, représente un groupe

nitro, NH,, .

®
45 - .~ —N=CNR'R"

‘NHR’, ou NR'R, ou NR R ouR"""’ représente un radlcal acyle renfermant det1a4 atomes de carbone, un
radlcal chloroacetyle, ou : :

” 7\
'—CH'2 CH2N \"/O
B 0

55 : .
: 6. Procédé selon la revendlcatlon 1, 2 30ub, dans quuel R, représente le radlcal dnethylammoethyle et

" Rg représente NHCHchgNHCHchon

_ 7. Procédé selon la revendication 1, 2, 3 ou 5, dans lequel R, représente CH,CH,NHCH,CH,OH et Rs
représente NHCHzCHzNHCHZCHZOH

60 . 8B.Procédé sefon la revendication 1 ou 5, dans quuel R, représente le radical dlethylammoethyle et Ry
represente lé radical ammoethylammo :

Y

70.




-

2- {E‘Z 5 [[2 [(2 hydroxy6t hyl ) am no] 6t hyl | am noI 2 o[ 4, 3,
- cdl i nflazol - 2- yl] et hyl | am no) 6t hanol ; T‘““m“‘ﬂ‘“““mm“b
N-[ 2- [- { di 6t hyl ani no) 6t hyl ani no) 4t hy|9 14
) be hi opyr aROfrdesde geidndd letshaidstion v-2y3 &rslparr Ia@ﬁé’;b&@ﬂ&ﬂ RFEMBs du benzothlopyrano[4 3,
N, N- dif6t hyl - SHinddzsle ayahk sbj:denziotriv darb;searbo{ldmmﬁlestﬂﬁcmnduazsol e- 2- 6t hanam ne;: 3 /
. tro- 2H(1) benzot hi opyrano[4 3, 2-cdj i ndazol e- 2- et hanam ne; . *
2-{[ 2} (5- nltro 2H( 1. - N—N-R,
) benzpt hi opyrano[4 3, 2-cdli ndazol 2- ' 4 no} 6t hanol ;
5-ampo- N, N-di 6t hyl -2H(1 ) benzot hi of cdj i ndazol e- 2- et hanam ne; 6
N, N-di et hyl - 9- net hoxy-5-nitro-2H( 1 '
) benZzot hi gpyrano[4 3, 2-cdli ndazol e- 2- At hanami ne;. . ,

1[2- (ti 6t hyl am no) 4t hyl | - 2H( 1 ~ NRR,
) bengot hi opyLARMN 4 hglgfaq& A7t 528 Jb}es'l 3- propanedl am ne; 40
5- am no- N, N- dindtiq Mﬁe% aemh 7@%&@&%4&& afaﬁﬂkmm.@nzrﬂ.mmmde

2 é 5 atomes de carbone, éventuellement substituée par un hydroxyle; R’ et R’’ représentant un atome
N - (f2-[2-{%di gb B ragjdali allyy 4 3hatne deiith jon pymifiérofedfe@ant del] B Mctoruds-ds-cptbpre
N di met hyl RSP afﬁ"}ﬂ‘ AT, par urgfiydboxylp. ' BOR"( risentey éﬁf?%ﬁee&amf'egwl
)benzot hi opyrano[4 3, 2- cdl i ndazol - 5- yl 1 a8, pol et hyl }-2- oxazol i di none; 45

N N-d| rret?vyl -5-nitro-2H( 1) benzot hi opyrano(4 3 2-cdli ndazol e- 2- pr opanam ne;

. 2-{[2-(5-am no-2H(1

) benzot hi opyrano[ 4, 3, 2-cdj i ndazol - 2- yI )t‘%\ml am no} At hanol ; : '
2-{[ 2- [ [ 2- ( 2essienoet hatin) soptdhacun égaux & 2 ou 3; et B représente une liaison directe ou O, S, ou NR'"’, dans
) benzot hi zspyleatmb q r@f@emwn atelaz@)h phd curdnmasticgl atky le b gvinealfBte haraotifiée renfermant de

: mg bstltué par un hydroxyle.
S-am no- 2- { 2 eq'o F?H% ou 5 pour la préparation de:
i!n Y

) benzot hi opyr ang '

2-{2- (di 6t hy{,,gm,,{ﬁ,@ﬁ i b“”éff’%‘&?"‘é’?'h°§ﬂ%?ﬁ"ﬁ% %yl ] ami no} - 2H( 1
) benzot hi sapyr ar] [41[ [[2H2-ﬁyd5ﬂyét%hmfr\dﬁihﬂlarrgndll-hHﬂ)benzothlopyrano[43 2-cdlindazol-2-
N-{ 2- [ 3- ( di naickhyllamngiéthpratipy| . - 2H( 1 '

) benzot hi opyy lerZSd'éthtlar‘1nﬁ)éaz'ewm5)sml-2'i(1)bglzetf'ﬁa\ﬁwﬂaﬁrﬁ w&ndazo'-E-V'l -1:2-

3- { 2- \H 2- [ 2- fgﬁ"ﬁ ?éﬁ%‘sm jm&lni ngg%ﬁ 9[%% 2%11_Kn11azole 2-éthanamine;

) benzot hi gpyr ariglfw ndazole-2-éthanamine;
2-{2- (di it hyl aneaR)shitry-Lli¢ ez tBmb(ran&wsjz-mnya‘zmwy)mmlnm]rﬁ;éﬁgahuam no} - 2H( 1
) benzot hi opyr ané-[amlr@-l\RN d@t!llvli-afrw*alzeotoﬂﬂomram[?,@ 2-cdlindazole-2-éthanamine;
T el e o
) benzot hi $PYT an -ra L(QIZ hi ” |n:iazole2 ropanamine; -

5- awi-no- N, N- di Givh -[2 maﬁﬂmWét (1)be’§z§othiopyrano[4}32cd]mdafon g—yl} N,N-
)benzot hi opy tiedtlyunéthaistddlmiideclaz ol e- 2- et hanam ne;. . bromhydrate de '
N-{2-[ 2-(di 6t hy pdﬁ-{[‘h{;)(mpﬁypmmq)ém %Wenztqulgpyrano[tl 3,2-cd]indazol-5-ylJaminojéthyl}-2-

)b th P’c‘fﬁ , br omhydr at-
ZZI egz? 2- I(ga%%ynoetzfmﬂ?’e%w%g %gf}zé hgryyrgno szjag vﬂ%ﬁiﬁfﬁ;ﬁd romhydrate

:-) benzot hi opyr ane{{i:[2{(2amiabsthyi)ciH msbazotHiopyradbdla,3,2-cdlindazol- 5-y|]amtno]ethyl]ammo}ethanol

- 5-am no- 2- { 2- (dﬁem-gprza{m(m \éarhyw g0 bepothiotrang 3@glintiadl-9-0k dl i ndazol -
2( lethylamlno)ethyl} -5-{[2-[(2-hydroxyéthyllamino]é yl]ammo}-ZHﬁ)benzoth:opyrano[43 2

0
N, N-di 6t hifl - 8 ’W%i{%% n%tﬁvlatrr{u%')&tg‘ﬂibhﬁ%%mlﬁp¥ﬁ@99£ AuRaoedhiNslarMkaarmet ha
'nam ne; . 5-am .3924- (die@IByiinoRehgrRb-hyd enzothiopyrano(4,3,2-cdlindazol-5-yl];

:) benzot hi opyr anm{zr(daatlﬂflanddm)étM}z!b{[EHZhﬁtdxaétMamep]ethylﬂmmmyﬂh eazothéppyrano(4,3, 2

- N-{ 2-[ 2- (di ecHipPazakSRl) - 8- nbt :&j

: digthy-

) benzot hi Bpyr a”@'la"#f kit éﬁﬁ%éﬁl H(1 repssaelafme Ty 0 114

002 . bromhydra drate de N- {2 -[2- (dlethylammo)ethyll-7 -méthoxy-2H(1)benzothiopyrano(4,3,2-cdlindazol-5- -

- 5-{2-(am noGt,dpsz)e&ﬁhma)m :[ 2- (di et hyl am no) et hyl J-2H( 1) benzot hi opyr ano[ 4, 3,

1 2- cd]i nd?éol gBécdr?*_g:ra@dam{h@n@wté@vl(aml@ﬂﬁﬁ @rétmbm)mhwgl 2'2(F-I(0er1;°thlopvrano[432-

;)benzothl y FERET2R" %qkm 8: 9l N, N-di 6t hy -

! {2 thyla éth H(1 higpyra -cd]indazal-7- .

- 0- et hoxy- 5- ni t'RAN gl @ At S et S et al o ne. 5
5-am no- N, N- d.lsﬁH’hU- %enzoﬂ%‘yrﬁo(432cd]mdazole~2—tethanamme

) benzot hi opyr ancb[-cﬂnlﬁ;iﬁtedd M(nmawetmlaametémmamenexv-zn(1 )benzothlopyrano[4 3,2-cdlindazol-5-
: yl}-1,2-éthanediamine; = . | |
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bronhyﬂrate de N-{2 [2- (diet hyI am no) 6t hyII-lO met hoxy 2H(1

.zjgenzot hi opyr ano[ 4, 3, 2- cd] i ndazol - 5- yI} 1, 2-et I—Izmﬂ'”mlmnllllllmrnhydrae

5-{2-{am no6t hyl ) ami no} - 2-[ 2- (d| 6t h)d g|1 W hyl j -2H("1) ben2ot hi dpyr ano| |

2- cd]indazol - 10 ol; 10 . 5-am no- di 6t hyl am no) 6t hyl }-2H(1 -~

) benzot hi OB]¥1’ y,q!ra@ dgsda-}qnn@mmpan]_nqj 2d[2-(d|ethylammo)ethyl]-ZH(1)benzothlopyrano[43 2-
y

N, N-di 6t h n hg% hi o ORYS :?E'QH Ay ql i ndazol e- 2- 6t ha -~
. iéth [ dJinddzo1-8-

nam ne; .5- am N&ﬁﬁ/ gjiy 5-n ﬁj!:yv no[4°3 2 cd]mdlazol: 2-éthanamine;

) benzot hl opY rs3dmtl &N,&,&tmm—mebam zem%e $oRehRFEnGI8 3,2 lcd inB-0@1YsEHaARIngl € '

N-{2-[2-(di eth !andraltﬂge@t {2;12 lmﬁwmmwmméneﬂhoxy-mﬂ)benzothlopvran0[432-cd1mdazol -5-

gdi eic -
LPg%;é? :,ﬂ(,_y B]Sﬂrzlt draz‘!tze.an e5-{9 {amlnoet yJ)ammo} 2- [i-(dlethy%amql:[\o)ethy% 2H 15nenzoih|op\5/rano[4 3,2- T

5-{2-{ ajgi noot &mﬂaﬂémem&%o{e 'glzhmb%mofh%%m{haéik!ﬁ.maanasathl opyranol 4, 3, 2
- cd] i ndazol -NBNaléthyl-3-DétBoRyrBnitdo-FH{ 1) bhzdihibpyiraiaiarBe) dlikidioler2-@idnarhine;

) ben zot hi opyrsamm{no&N,gl diéthvitB-méthaxelH Bbenkothivpyrano(4,3,2-cdlindazole-2-é6thanamine;

N, N-e et hﬁh g %E.‘ M? I%idrﬁ“Maavmmlﬁmmwwwﬁf&%[ow@%wa'n‘éfa%ér e-2-
6t hananj A - i

) benzot Ri Qﬂwdaﬂﬂ f {%I} 1’8"%50% ﬁ%ﬁﬁ"gw ZHmbenﬁgth °r?ﬁ"‘8?‘4at3 é de
N-{ 2- [2 (di etdwrluamz ma(a)eﬂwhlyinlnoﬁtrﬂl-}dHnWehmm}prﬂalﬁd@ma&mﬂdaolcspbjr ano[ 4,3,2-cdlin

dazxgl- 5-yl }NN-diethyGi.hdiméthoxwh- m@o-ZHm}g)qggqh Fa;{algcd]mdazole-z-ethanamlne

5-{2- {amn06t a anol 4, 3,
~2- cdl i¥dazply E_i;%ﬁwﬂﬁ lgéfn&d aﬂ‘"@"l"?@t %%B?E 'P% }°"‘Zﬁf{gp 5 NJ""“‘ I
i ) benzot hi opy st 5‘15‘](5"“5&&9‘)&1351& ﬂhmléth%mo)éthyll-zhﬁ)b%nzothlopyrano[43 2-

i ([2-]5- [[zawam-mgauuam no) 6t hyl | ami nol - &’Y

¥ ) benzot hi opyrsaﬂﬁ'(‘_i %2- ‘(E@B‘MPWH‘GEEM}'ZEU’R?FZI° jopyrapelpd2edingRalddtdiolet | es sel's

: phar mac’éuty] fl5- %aggatvm'méﬂzy&a'&'@%' 2HthsaeogucryreRol2sdlidBo| on | a

: revendi Catek@@s ;Flﬁbﬁa RiqRérenf iRl diddibs 46 cfloinpsts.du benzot hi opyrano(4, 3, 2-

; cd] i ndazol e @y @PrdcédsOsEton BUevdnaication depdln3& plépbration de B&VERILE bShZothithirakd(4,82-16:
£ 30 35 16 <dlindigzole ayant sous leur forme de base libre la formule structurellqyB: NO2 et | eurs
: sel s ph#rmaceuti querent acceptables; 45 dans |aquelle: R2 est defini comme
“Alarevendication 1; et R7 et R10 representent un atone d' hydr ogene, un
igr oube/ hydroxy ou al koxy ayant de a 4 atomes .de carbone, au moins |'un

. des synbol es R7 et R1O representan o] 'S“zhydroxy_ ou al koxy ayant de 1
.a 4 atowes de carbons. 12. Procedé evensdi cation 1 pour |a _
preparation de derives du benzot 1. 2- cd]indazol e, ayant sousg
leur forne de base libre la formhyg €l le 17: 50 Ro N NR2 55

~~des~~gg~~~~~~~ 17 NH2 60 et | eursTBel s ph¥Ppaceut i quenment - accept abl es;

dans laquelle: R2 est d6fini come a la revendication 1; et R7 et R1O

repr6sentent un atonme d' hydrogene, un-groupe hydroxy ou al koxy ayant de 1 A

4 at ones dix grsggr,;ﬁam@&bumen,gmlacéégmaeéj synbol es R7 et Rlo 65 repr esent ant

un grougs egl'ra@@ye -Gl esh Hdfiaxapminpand reebaditatian 4; et BB regesantenbesyptomerbhydrogéne, un
groupe hydroxy ou alkoxy ayant de 1 4 4 atomes de carbone, au moins I'un des svmboles R; et Ry

représentant un groupe hydroxy ou alkoxy ayant de 1 4 4 atomes de carbone.
. 12, Procedégselon la revendication 1 pour la préparatlon de dérivés du benzothlopyrano[432-

o cd]mdazole, ayant sous leur forme de base libre la formule structurelle 17
50

55
17

| R NH,

et leurs sels pharmaceuthuement acceptables

dans laquelle: R, est défini comme 2 la revendication 1; et Ry et Ryq representent un atome d” hydrogéne, un
groupe hydroxy ou alkoxy ayant de 1 a4 4 atomes de carbone, au moins |'un des symboles R; et R“,
65 representant un groupe hydroxy ou alkoxy ayant de 1 & 4 atomes de carbone _

72




29/=M 0 114 002 5 T 11 13. Procede
| a revendication 1 ou 2 pour la prepar atlon d lmm“mmmw“ml
hi opyranol 4, 3, 2- cd] i ndazol e ayant sous | our f re Ia

a structurelle 18: R1 N-N-A2 0 I|+14 002 .
: | eur s

cout | Bl e erg: s R L
revendi cation 0 rep senten } (J hydrogene, un groups
hydr pxy ou al koxy ayant de 1 A 4 atonées de cdrhbone, au moins |'un des _
synbples R7 et RIO 15 repr6sentant ﬁlogrup droxy ou al koxy ayant de 1
a 4 ptones de carbons. 14. Proc6de andi cation 1 pour la
preparati on de dé6rives du benzot hig 4- cdlindazol e ayant sous 44-
| eur; forme de base libre la fornula e 24: 20

N _l N- 24. 25 NO2 et |eurs sels pharnmaceutli quenent accept abl es, dans

| aquel l e: R, repr6sente un groups ouPfal koxy NERfernant de 1 a 4 atones de
carbons; et &2euesdeistpbbimaceuBquemeatnagesptables- r evendi cation 1. 15. Proc6d6 sel on

(w

lar evendl c alans fpauellpifa pst dgfinprommaerida qemdiga;lou@‘;rer mﬂdmpwmtww@wd{%é@

J... cdl FARE Y am‘m gnt|da 2 # 3jomes e cashene: gy BPias Fup fesyqppeles Ry ot Ru
{dl ereg sen ;25/1 d‘t@a oxy ayant de atomes ecar one;

o UCt e oced tion 1 pour la préparation de dérivés du benzothuoerahHai‘IZ-

et leurs sel &ji lémsfaawouquerrremeo&cva@pn:ammndaa&rdcweue Rg. represente un -

growgs ou -al koxy renfermant de 1 a 4 atones de carbons; et R2 est defini 46

comme a la revendication 1. '16. Proced6 sejan |\ evend| cation 1 ou 2 pour

| a preparfdtion de derives du benz;gt hi opyr apo[ 4 -aﬂzz cdli ndazol e

ayant sous |our forns de base |lib ruct.urel le 26: N N R2.

.26 55 NHR2 et leurs sel;4

phar rraceutrquerrent accept abl es, dans quesl eYR  reprdsente un groups

hydr oxy @@ al koxy renfernmant de 1 a 4 atones carbons; et R2 est d6fi ni

commea |a revendication 1. 60" 17. Procedo de preparation d' une

conposition Q@H@Q%Hirhﬁ&ﬁuq‘ﬁﬁeﬁra&feﬁéﬁegOI’ISI stant "a conbi ner un conpose de .

fornul e str umhslagkdie Rl.ra:ésmn% d:regromendikwtremmamavéé 4 gtomselpeariione; et R, est défini -

pharmaceupl resTmER la save s 18. Procede de aratLon

conpesi tion- H‘? @E%'ls?lg%’l a ?gg:@?&&n% g tugellgf hul (rg‘lé;benmthmgn%n%"a%

formire struBtTPaNT &0 CE 'S r?a revendi cat I on avec un support -

i phar maceut i querrent
35

25

et leurs sels pharmaceuthuement acceptables, - ' ’ :
dans laquelle: Rq.représente un groupe ou alkoxy renfermant de 1 3 4 atomes de carbone; et R, est def‘ ini

45 comme a la revendication 1.
. 16. Procédé selon la revendication 1 ou 2 pour la preparatnon de dérivés du benzoth;opyrano[43 2-
cdlindazole ayant sous leur forme de base llbre la formule structurelie 26:

.26

55

et leurs sels pharmaceutnquement acceptabies,

dans laquelle: Rg représente un groupe hydroxy ou alkoxy renfermant deia4d atomes de carbone, et Rz est

défini comme a la revendication 1.
6o -  17.Procédé de préparation d'une composition pharmaceuthue, ce procedé consistant 38 combiner un
‘ composé de formule structurelle 1 selon la revendlcatxon 1 avec un support. pharmaceuthuement o
acceptable, . c
"~ 18. Procédé de préparation d’une composmon pharmaceuthue, ce procédé consustant a4 combiner un
" composé de formule structurelle 2 selon la revendication. 4 avec un support pharmaceutiquement
65 acceptable. . .
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0. 002 19. -
ProcB8dk de preparation d' une conposition pharnaceutl ue, ce proc6d6 |
onsi stant a conbi ner un conpos6 de fornul el stru Wlﬂ“ﬂfﬂzﬂ '
evendi cation 5 avec un support pharnaceutiquenen n Proce-g

e preparation. d une conposition pha:orrgqﬁubpg ce pr ocedd cdnststant a

onbi ner un 5 conpose de fornule. e 6 selon la revendication 9

AVEC un suppons. Ha&tadérmcpmﬂataquedmtcmaﬁmm pldr@acelfhue e gfdcétfd caidisBint #ébmbinebln

b5 60 65 74composé de formulej structurelle 4a selon la revendication 5 avec un support pharmaceutiquement
acceptable

20, Procédé de preparation d’'une composition pharmaceutigue, ce procede consistant 8 combiner un

5 composé de formule. structurelle 6 -selon la revendication 9 avec un support pharmaceutiquement

acceptable. 7
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