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tical conpositions contai# ng the_.hlox&hthem@nﬁsﬁixaun@tmoﬂs D j
tunors with the thi oxant henones and :te-imethodsgedf. 1.1 egiiged..cante
mals with the conpositions containing/the-tdi oxani‘hermnﬁﬁpwud..f!..l\l I

”]aelkh [J. Pharm Sci. 54, 1672- 1673 (1965)] dicsglese

The present invention relates to novel 1-[[(di-
alkylamino)alkyl Jamino]-4-substituted-thioxanthen-
9-ones, to pharmaceutical compositions containing the

5 thioxanthenones, to methods of treating tumors with the
thioxanthenones and to methods of treating cancer in
mammals with the compositions containing the
thioxanthenones.

Nabih and Elsheikh [J. Pharm. Sci. 54, 1672-1673

10 (1965)] disclose 1-[[2-(diethylamino)ethyljamino}-

4-[ (diethylamino)methyl]thioxanthen-9-one. No utility

was demonstrated for the compound.
Collins and Rosi U.S. Patent 3,745,172 disclose as
an intermediate in the synthesis of antifungal and

15 antibacterial agents:

O NHCHLCH,NEt,

QL0

il
CH=N-O- CCHj4

and as an anthelmintic and antibacterial agent:

F O  NHCHsCHNEt,
CH=NOH

Rosi and Peruzotti U. S. Patent 3,312,598 disclose
20 1-[[2-(diethylamino)ethyl]amino]-9-oxo-9H-thioxanthene-
4-carboxylic acid as a by-product of fermentation having

no disclosed utility.
Blanz and French [J. Med. Chem. &, 185-191 (1963)]

disclose the synthesis of a series of thioxanthenones
3 25 related to lucanthone and the results of the testing of

A TR J A £ A
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ated for the conpound.

al

: Collins and Rosi U.S. Patent
{i scl ose as an internediate in the synthesis of antifungal and

agents: [err] . and as an

tic and anti bacterial agent:

10

15

-2-

the compounds against a leukemia and two solid tumors.
among the compounds disclosed are

o) NHCH,CH,NEt,

QL

R

wherein R is methyl, methoxy, and ethoxy.
Yarinsky and Freele [Journal of Tropical Medicine
and Hygiene 73, 23-27 (1970)] disclose .

0 NHCHZCHZNH® @SoaNHQ

QL0 °

CH,OH

as an antischistosomal agent.

Palmer et al. [J. Med. Chem. 31, 707-712 ¢1988)]
disclose N-[2-(dimethylamino)ethyl]-9-0x0o-9H~thio-
xanthene-~4-carboxamide monohydrochloride which was
tested in vitro versus murine leukemia (L1210) and
in vivo versus P388 leukemia cells and was found to be
unlikely to be worth pursuing as a potential antitumor
agent. '
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Rosi# uzotti U S. Patent 3,312,598 disclose

1-1[ “hyl am no) et hyl ] am no] - 9- oxo- 9H-t hi oxant hene- 4-carboxylic acid
as duct of fermentation having no disclosed utility. Bl anz and
Fre Med. Chem 6, 185-191 (1963)] disclose the synthesis of a series

henones related to |ucanthong_and the results of the testing of

Archer, U.S. Patent 4,539,412 discloses compounds
of the formula:
R
HNCH,CHoN

0

R2

CHyR®

wherein, for X=S:

Rl and R? are individually selected from one ‘of
lower-alkyls, and jointly selected from one of
pyrrolidinyl, piperidinyl, morpholinyl, piperazinyl and
N-substituted piperazinyl; and

R3 is H or hydroxy.

10 wherein, for X=0:

Rl and R? are individually selected from one of
lower-alkyls, and jointly selected from one of
pyrrolidinyl, piperidyl, morpholinyl, plpera21ny1 and
N-substituted piperazinyl; and-

15 R3 is hydroxy.
The compounds are said to be useful as antitumor agents.
L Archer et al. (J. Med..Chem. 31, 254-260 (1988)]
disclose compounds of the general formula:

o  HNCH:CH,NR,

RI'

20 wherein R=CyHs, R'=H, R"=CH;0H (example 1);
R=CH3, R'=0H, R"=CH20H (example 2);
R=C3Hs, R'=H, R"=CH,OCONHCH3 (example 4);
R=CH3, R'=0H, R"=CH,OCONHCH3 (example 5);
—_—
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conpounds against a |l eukema and two solid tunors. Anmong the

-di scl osed are [err] wherein R
/1, met hoxy, and et hoxy. Yarinsky and Freel e [Journal of
Medi ci ne and Hygiene 73, 23-27 (1970)] disclose
", -

R=C2Hs, R'=H, R"=CH;0CONHCgHs (example 23);
R=C,Hs; R'=H, R"=CH,0CONHC3H; (example 24);
R=C3Hs, R'=H, R"=CHO0CONHC4Hg (example 25);
R=C2Hs, R'=H, R"=CH0COOCH3 (example 26);
5 R=C2Hs, R'=H, R"=CH;0COCH3 (example 27) or
R=C2Hs, R'=H, R"=CH,0COCgH3(NO2)2 (example 28)
and the results of the testing of these compounds for
antitumor and/or antischistosomicidal activity.
According to the present invention there is
10 provided a compound of the formula I

R1
b
O NH(CHz)N_ .

0

S

wherein: (1) n is 2 or 3;
R! and R? are independently lower-alkyl;
Q is a residue chosen from the group consisting of
15 CH,NHR3, CH,N(R%)SO,R7, CH,NHCHO, CH=N-Ar,
C(O)NR5R6, CH,N(R4)C(O)R7, CHyN(CzHs)CHO,
CH2N(R4)P(0) (0-lower-alkyl)z, CHaN=CH-N(R?)(R10),
CH,N(R4)C(0O)CF3 and CH;N(R%)C(O)OR7;
R3 is hydrogen or lower-alkyl;
20 R? is hydrogen, lower-alkyl or Ar;
R3 is hydrogen, lower-alkyl or Ar;
Ré is hydrogen or lower-alkyl;
R7 is lower-alkyl, or Ar;
R® is hydroxy;
25 Ar is phenyl or phenyl substituted with methyl,
methoxy, hydroxy, halogen or nitro; and
R? and R0 are independently lower-alkyl; or

—_—
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chi st osomal agent. Pal mer et al. [J. Med. Chem 31, 707-712
, cl ose N-[2-(dinethylam no)ethyl]-9-o0xo-9Hthio-

xantjse-4- car boxam de nonohydrochl ori de which was tested in vitro versus

' tikemi a (L1210) and in vivo versus P388 | eukenia cells and was

be unlikely to be worth pursung as a potential antitunor agent.

(2) Q is a residue chosen from the group
consisting of CHoN(RY)SO,R7, CH=N-Ar, C(O)NRSRS,
CH2N(R*)C(O)R7, CHyN(R4)P(0)(0-lower-alkyl),,
CH2N(R*)C(0)CF3 and CHN(R4)C(0)OR7; R® is hydrogen,
lower-alkyl, lower-alkoxy, or hydroxy; Ar is phenyl
substituted by hydroxy; and n, R}, R2, R4, RS, RS, and
R’ are as defined hereinabove in part (1) with the
proviso that one or more of R4, R5, or R7 is Ar; or

(3) Q is a residue chosen from the group
consisting of CHaN=CH-N(R?)(R10), cHyN(R%)C(O)CF3 and
cH2N(R4)C(0)0R7; R® is hydrogen, lower-alkyl, lower-
alkoxy, or hydroxy; and n, R, RZ, R4, R7, Ar, RY and
R10 are as defined hereinabove in part (1);
or a pharmaceutically acceptable acid-addition salt or
15 solvate thereof;.

The compounds are useful for the treatment of
tumors in mammals.
Lower-alkyl as used herein describes linear,
branched or cyclic hydrocarbons containing four or fewer .
20 carbon atoms. Halogen describes bromine, chlorine or
fluorine. The term lower-alkoxy means linear or
branched alkyloxy substituents having from one to about

four carbon atoms, for example, methoxy, ethoxy,
propoxy, isopropoxy, butoxy, sec-butoxy, and the like.
25 Preferred compounds within the scope of part (1)
are those wherein Q is a residue chosen from the group
consisting of CH,NHR3, CH;N(R%4)SO,R7, CH,NHCHO, CH=N-Ar,
C(O)NRSR®, CH3;N(R%)C(O)R7, CH,N(C,H5)CHO and
CH;N(R%)P (0) (O-lower-alkyl); and R? is hydrogen or lower
30 alkyl, especially when Ar is phenyl or phenyl
substituted with methyl, methoxy, halogen or nitro.
Particularly preferred are those wherein n is 2, both
R! and R?2 are ethyl, R3 is hydrogen or methyl and R7 is
lower-alkyl and especially 1-[[2-(diethylamino)ethyl)-
35 amino]-4-[(meggxlggipo)methyl)-7-hydroxythioxanthen-
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20

25

30

Archer, U S. Patent 4,539,412 discloses conpounds of the
[err]

-6-

9-one and N-[[1-(2-(diethylamino)ethyl)amino]-7-hydroxy-
9-oxothioxanthen-4-yllmethyl lmethanesulfonamide.

Preferred compounds within the scope of part (3)
are those wherein R® is hydrogen, lower-alkyl, or lower-
alkoxy; RY is hydrogen and Ar is phenyl or phenyl
substituted with methyl, methoxy, halogen or nitro.
Particularly preferred are those wherein n is 2 and both
of Rl and R2 are ethyl and R® is hydrogen or methoxy,
especially wherein Q is CHoN=CH-N(RY)(R10) and RY and
R0 are both methyl or wherein Q is CHaN(R%)c(0)OR7,
especially wherein R7 is lower-alkyl. Most preferred
compounds are methyl N-{{l-[{[2~(diethylamino)ethyl)-
amino]-9-oxothioxanthen-~4~yl Jmethyl jcarbamate and methyl
N-[[1-[[2-(diethylamino)ethyl)amiho]-7—methoxy-9-oxo-
thioxanthen-4-yl]jmethyl]carbamate. '

The invention further relates to compositions for
treating tumors and cancer in mammals which comprise
compounds of formula I together with pharmaceutically
acceptable excipients or diluents.

The invention further relates to a method of use
of a compound of formula I for treating tumors in
mammals which comprises administering to the mammal a
compound of formula I. .

The invention further relates to a method of use
of a compound of formula I for trgating cancer in a
mammal which comprises administering to the mammal a
composition of a compdund of formula I together with
pharmaceutically acceptable excipients or diluents.

The synthesis of compounds of the invention may be
outlined as shown in Schemes A, B and C:

'\
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X=S: Rlerr] and Rlerr] are individually selected from
al kyls, and jointly selected fromone of pyrrolidinyl,

>, mor phol i nyl, piperazinyl and N-substituted piperazinyl; and

{ or hydroxy. mhereln for X=O Rlerr] and Rl err] are

I ndi y selected from one of | ower -al kyls, and jointly selected from
ol idinyl, piperidyl, norphol47fyl, piperazinyl and N-substituted

; and - Rerr] i s hydr oxy. The conpounds are said to be
usef ntitunor agents. Archer et al. [J. Med. Chem 31, 254-260
(198 :scl ose cgupaynds of the general fornula;/f R! :

[err Q  NH(CHz)N
\ R2
O
S
CH=N-Ar
IIT
T / R1
O  NH(CHp)N
2/n \ H2
O
S
CHO
II
R1
O  NH(CH3),N
. ( 2)“ \ R2
=9
S
VII CH=NOH
1
—
NH(CHz)nN\ @ NH(CHp)N
RZ \ R2
re—C ) R®
S S
CH,oNHR*? CN
v VIII
R'S0,C1
R! R
0 NH(CHz)nN/ O NH(CHy)N ,
RZ R
R
RS—Q ) E—O
s , S
CHaNR4SO,R7 oy e
VI
— o)
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15

R=Clerr]Herr], R=H R =CH err]OH (exanple 1); R:CHLefr], R =OH,
,,err]CH (exanpl e 2) R=Clerr]Herr], R=H R'=CH err] OCONHCH err ]

R=CH[err], R =OH, R' =CH err] OCONHCH[ err] (exanple 5);

-8~
Scheme B R
7
o} NH(CH2):N
R2
a8
S
v CHaNHR*
0
(3 i
R’CCI (lower-alkyl-O)-PCl
R‘l
e
0 NH(CH,),N
R2
s o}
I
CHoN(RYCR? CHaN{R4P-(O-lower-alkyl)o
X Xi .

The compounds of formula III (formula T wherein
Q is -CH=N-Ar) may be synthesized by heating an aldehyde
of formula II together with about one equivalent of the
appropriate aniline in an inert, aZeotroping solvent,
preferably xylene or.toluene at reflux. .

The compounds of formula IV may be prepared from
an aldehyde of formula II by heating at 150° to 185°C in
the presence of from about 5 to about 17 equivalents of
formic acid in formamide, N-alkylformamide or N-Ar-
formamide as a solvent. The conditions are well known
in the art for the Leuckart reaction. The compounds of

-formula V are then obtained by acid hydrolysis of the

formamide.
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rlHerr], RHs, R'=CHerr]OCONHC([ err]H err] (exanple 23);
rr]Herr]; R=H R'=CHerr]OCONHC[ err]H err] (exanple 24);
grr]lHerr], R=H R'=CHerr]OCCONHC[err]H err] (exanple 25);
B r]Herr], RFH, R'=CH err] OCOOCH err] (exanple 26); R=Clerr]Herr],
R =Hg R'=CH err] OCOCH[ err] (exanple 27)gor R=Clerr]Herr], R =H
CRlerr]OCOCf err]H err](NJerr])[err] (exanple 28) and the results of the
ity. Awnérdomgoﬁﬁ)dé hef Ecyafilla VIV Eoirmnlaherehesepiovi ded a
und of 6h§sfoﬁﬁﬁﬁfh4)sozn7) may be synthesized by sulfonylation
of the amine V with a slight excess of a lower-alkyl-
sulfonyl, or arylsulfonyl chloride in (a) a suitable
5 solvent, preferably pyridine, at 0° to 50°C; or
(b) a suitable solvent, such as dichloromethane, in the
presence of an excess of a base, such as triethylamine,
at a temperature in the range of about 0°C up to about
room temperature.

10 Alternatively, the compounds of formula VI,
wherein R4 is lower-alkyl, may be synthesized by .
sulfonylation of the amine V, wherein R? is hydrogen, as
described above, followed by treatment of the resulting
sulfonamide VI, R? is hydrogen, with an excess of a

15 Dbase, preferably sodium hydride, in a suitable solvent,
such as tetrahydrofuran or N,N-dimethylformamide,
followed by treatment with an excess of an appropriate
lower-alkyl halide at a temperature in the range of
about 0°C up to the boiling point of the solvent used.

20 The carboxamides of formula IX may be synthesized
by reacting the aldehyde II with a 5-6 fold excess of
hydroxylamine hydrochloride in pyridine, optionally
containing a cosolvent, followed by dehydration of thé
oxime (VII) by treating with an excess of acetic

25 anhydride and heating in an inert, high-boiling solvent
such as xylene, and, finally, partial hydrolysis of the
nitrile (VIII) in concentrated sulfuric acid. 1In the
cases where it is desired that R5 and R® be other than
hydrogen, the amide IX may be further hydrolyzed to the

30 corresponding acid in 16% alcoholic KOH and the acid may
be condensed with the appropriate amine using procedures
well known in the art.

' The compounds of formula X (formula I wherein
Q is CHN(R%4)C(O)R7) may be synthesized by acylation of

35 +the amine V with an excess of a lower-alkyl acid

chloride, or aryl acid chloride in a suitable solvent,
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Rlerr] and R err] are independently

{ kyl ;* Qis a residue chosen fromthe group consisting of
HR[err], CHerr]N(Rerr])SOerr]Rerr], CH err] NHCHO, CH=N- Ar,
err]Rlerr], CHerr]N(Rerr])C(ORerr], CHerr]N(Cerr]H err]) CHO
Rlerr])P(O (O lower-alkyl)[erlfo- CHerr] N=CH-N(Rlerr])(Rerr]),

(1) nis 2 or 3

CH er@NRerr])C(OCF[err] and CHerr]N(Rlerr])C(O ORerr]; Rl err]
i s hy@.ogen or |ower-alkyl; Rlerr] is hydrogen, |ower-alkyl or Ar;
R er __| s hy@tegaaabnympyrfakﬂé capﬂonany 1nR[t<hEaf bresehydr egea or

Aris 'henyl °8?°E;H8%r Blﬂ%t?’r'?@[%d’ "[lir? ane, at a &mﬂﬁkﬁ%§§2yﬂ;gﬁg%y

g or nu.nr theandnge fromabsodt afa R[oerarb]ou&rsm gdependent |y

or _ The compounds of formula XI (formula I

5 wherein Q is CH;N(R?)P(0)(0O-lower-alkyl);) may be
synthesized by treatment of the amine V with an excess
of an appropriate di-lower-alkyl phosphorochloridate in
a suitable solvent, such as dichloromethane, in the

presence of an excess of a base, preferably triethyl-

10 amine, at a temperature in the range of from about 0°C
up to about 50°C. .
Scheme C
1 1
A AR
0 NH(CHg)nN\ 0 NH(CHo)aN
R? | g2
s (R*=H) s
v CHoNHR* xi  CHaN=CHN(R®)(R™)
R'OC(O)X CRCOX
y R'l H1
o) (CHy) { 4
NH 0] NH(CH
2 nN\R2 ( 2)nN\R2
R"-@I R®
o)
S S a
CHaN(R4COR’ CHoN(R*)CCF3
XIv X
_____ -
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resi due chosen fromthe group consisting of
err])SOerr]Rerr], CH=ENAr, CCONRerr]Rerr],
err] ) C(ORerr], CH[err]N(R[err])P(O) (Olovver-alkyl)[err]
HH)QQCHmT]mﬂ(ﬂewﬂ«ﬂmﬂ)d@ﬂ%aﬂ RMH]IS
| ower - al kyl, | ower -al koxy, ei}hydroxy, Ar is phenyl substituted

y; and n, R[err] Rerr], T, Rerr], Rerr], and Rerr] are
d herei nabove in part (1) mnth t he

The compounds of formula XII (formula I wherein
Q is CHaN=CHN(R%)(R10)) may be synthesized by the
treatment of the amine of formula V with an excess of a
dimethyl acetal of formula (MeO);CHN(R?)(R19), at a
temperature of about 60°C.

The compounds of formula XIII (formula I wherein
Q0 is CHaN(R%)C(O)CF3) may be synthesized by treatment of
the amine V, in a suitable solvent, preferably
dichloromethane, with an excess of a solution of a
trifluoroacetyl halide of formula CF3C(0)X wherein _
X is halogen, preferably trifluoroacetyl chloride,-in a
suitable solvent, preferably toluene, at a temperatufe
of about 0°C.

The compounds of formula XIV (formula I wherein
Q is CH;N(R%)C(O)OR7) may be synthesized by treatment of -
the amine V with an excess of an appropriate haloformate
of formula R70C(0)X wherein X is halogen, preferably
chlorine, in the presence of an excess of a base, _
preferably triethylamine, in a suitable solvent, such as
dichloromethane or chloroform, at a temperature in the
range of about 0°C-up to about room temperature.

" The aldehyde II is available by the method
disclosed in U.S. Patent 3,294,803, by MnO; oxidation of
the alcohol obtained by the method of U.S. Patent
3,711,512, or by the methods described hereinafter in
the examples.

Simple chemical transformations which are
conventional and well known to those skilled in the art
of chemistry can be used for effecting changes in the
functional groups of the compounds of the invention, for
example, dealkylation of lower-alkyl aryl ethers to
produce the corresponding phenol derivatives.

The compounds of formula I are useful both in the
free base form and in the form of acid-addition salts,
and both forms are within the purview of the invention.
The acid-addifion salts are in some cases a more
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t one or nore of Rlerr], Rerr], or Rerr] is Ar; or (3) Q
due chosen fromthe group consisting of

CHNRerr])(Rerr]), CH[err]N(R[err])CXC»CF[err] and
Rlerr])C(OORerr]; Rerr] is hydrogen, |ower-alkyl, |ower-
hydroxy; and n, Rerr], Rerr], Rerr], Rerr], Ar Rlerr] and

e as defined herei nabove in T (1); or a pharnaceutically

e acid-addition salt or solvate thereof;. The conpounds are

h f i |.S. .- d
cciPBeehEBRERFof 0L A o AR O PR BE NS o a bR ng Tour or
r bgaléat orm Hahepent ke samodretss roortihee usehbér the basél uori ne. The

B i e S M

-

t o “about
Xy, addision §éét%u%@&yud%uﬂreﬁﬂidhﬂ&ethose whipehf preduce pnpounds

e YmeRccembRAbd iin afie IFASE MY eh@d@chﬁaﬁl&%bééﬁtﬁbﬁéen from

I con5|st|n of CHerr]NHR err], CH[err]N(R&err] SHerr]Rerr],
CHealEs) at is, salts whose ‘anions are relatively
innocuous to the animal organism in medicinal doses of
the salts so that the beneficial properties inherent in
the free base are not vitiated by side effects
ascribable to the anions. In practising the present
invention it is convenient to form the hydrochloride,
fumarate, toluenesulfonate, methanesulfonate, or maleate
salts. However, other appropriate medicinally
acceptable salts within the scope of the invention are
those derived from other mineral acids and 6rganic
acids. The acid-addition salts of the basic compounds
are prepared either by dissolving the free base in
aqueous alcohol solution containing the appropriate acid
and isolating the salt by evaporating the solution, or
by reacting the free base and an acid in an organic
solvent, in which case the salt separates directly, is
precipitated with a second organic solvent, or can pe
obtained by concentration of the solution. Although
medicinally acceptable salts of the basic compounds are
preferred, all acid-addition salts are within the scope
of the present invention. All acid-addition salts are
useful as sources of the free base form even if the
particular salt per se is desired only as an

¥ intermediate product, as, for example, when the salt is

'?fm formed only for purposes of purification or

3 identification, or when it is used as an intermediate in

preparing a medicinally acceptable salt by ion exchange

Procedures.

The structures of the compounds of the invention
were established by the mode of synthesis and by one or

. 3

more of elemental analysis, and infrared, ultraviolet
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yl,

Rlerr], CHerr]N(Rerr])C(ORerr], CHerr]N(Clerr]H err])CHO

rIN(R[err])P(O (O | ower-alkyl)[err] and Rerr] is hydrogen or
especially when Ar is phenyl or phenyl substituted with

et hoxy, halogen or nitro. Particularly preferred are those wherein
oth Rlerr] and Rlerr] are etdid- R err] is hydrogen or nethyl

ower - al kyl and especially 1-[[2-(diethylam no)ethyl)-

[ (et hyl am no) et hyl ) - 7- hydr oxyt hi oxant hen-

and nuclear magnetic resonance spectroscopy. The course
of the reactions and the identity and homogeneity of the
products were assessed by thin layer chromatography
(TLC) or gas-liquid chromatography (GLC). The melting
points are given in degrees C and are uncorrected. The
starting materials are eithér commercially available or
may be prepared by procedures well known in the art.

The invention will now be illustrated with
reference to the following examples but is in no way to
be construed as limited thereto.

(I: RI=R2=Et; Q=CH=N-CgHs; RE=H; n=2)
A mixture of 17.7 g (50 mmol) 1-[[2-(diethyl-

"amino)ethyl jamino]-9-oxo-thioxanthen~4-carboxyaldehyde

and 15.1 g (150 mmol) aniline in 100 ml toluene was
refluxed for 8 hours with a Dean-Stark trap. TLC on
alumina with chloroform/hexane/isoproéylamine 10:10:2
indicated incomplete reaction. The toluene was
distilled off, 25 ml aniline was added and the mixture
refluxed for 4 hours. 50 ml xylene was added and the
reaction refluxed again for 3 hours. The solvent and
excess aniline were removed in vacuo and the residue
recrystallized from benzene to yield 19.9 g of crude
product. This was recrystallized from approximately
1.5 1 hexane to yield 15.8 g (86%) of product,
m.p. 125-126°.
Example 2
N-[[1-[[2~(Diethylamino)ethyl]amino]-9-oxothioxanthen—
4-ylimethyl ]formamide
(I: R=R2=Et; Q=CH,NHCHO; R8=H; n=2)

A solution of 35.4 g (0.1 mol) 1-[[2-(diethyl-
amino)ethyl]amino]-9-oxo-~-thioxanthen-~4-carboxyaldehyde,
420 ml formamide and 50 ml (1 mol) formic acid was

ThlS Sheet Has Been Re lac
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“N-[[1-(2-(di et hyl anmi no) et hyl )ani no - 7- hydr oxy-
xant hen- 4-yl ] net hyl ] met hanesul f onam de. Preferred conpounds
e scope of part (3) are those wherein Rerr] is hydrogen,

| o yl, or lower- alkoxy;, Rerr] is hydrogen and Ar is phenyl or
ph bstituted with nethyl, nethoxyt4hal ogen or nitro. Particularly
pr are those wherein n is 2 and both of Rlerr] and Rierr] are ethyl

hydrogen or mnethoxy, especially wherein Qis
CH- NeRItesd 1Ay & ]fPrahthQrandTRFeFﬁPC'aPenbEFH rechet,or wherein

Qis err] ar ]) @) r =5 | wer-alkyl
Most ferr epg)%:ror#polu%s zaariga%rre‘%eﬁ:y rﬁha?e[ %f@}g{ J%hl am % est%hy

amn - ox 0t35 %o s ihvan -hyrdrdxisteh o d larbdleanat g‘h@gmthprec:.pltate

N[ 2- (di ar Eldpd ) )- 0X@e dried

t hi oxaft hen- ﬁs?])ﬂr%e?ehé}l@] ce;'Jr]eslgilarfagitaeQﬁ:]leZi I nvent i O-I‘? ftfrlteher relates to

conpos§t i ns Hﬁﬁc%lé@ci?%g’aﬁnﬁﬂ-@o&ﬁ’@dcdﬁbébqq# darPred $okhieERYdonpri se
conpoufids of fuade) lARERAIIetH (dhatrAIHCaud GHistaa0GeRialye excipients

or d|| ents The invention further_relates to a nefhod qf _use
i cooling. The product was filtered off, washed Qi h

ethyl acetate and dried to provide 29.0 g (75%) of
product, m.p. 154-155°.

10 Example 3
4-yllmethyl]-N-methylformamide *

(IV: R1=R2=Et; R%=Me; R8=H; n=2)
By a procedure analogous to that of Example 2,
15 24.6 g of the N-methylformamide was prepared from 35.4 g

' (0.1 mol) of 1-[[2~(diethylamino)ethyl]jamino]-S%—oxo-
thioxanthen—~4-carboxyaldehyde, 394 g of N-methyl-
formamide and 50 ml formic acid. The product was
recrystallized from 150 ml acetone to a m.p. of

20 127-130°.

Example 4

4-(Aminomethyl) =1-[[2~(diethylamino) ethyllamin
thioxanthen—9%—-one _

(I: R1=R2=Et; Q=CH2NHz; R8=H; n=2)

25 A solution of 24.4 g (64 mmol) of the formamide of
Example 2 in 240 .ml 2N hydrochloric acid was heated on a
steam bath for 1 hour. The reaction was cooled to room
temperature, made basic with 35% agqueous sodium |
hydroxide, and the resulting yellow precipitate

30 collected by filtration. The product was dissolved in
benzene, treated with charcoal,-dried with magnesium
sulfate, filtered and azeotroped to remove traces of
water. The dried residue was crystallized from methanol
and isopropanol by the addition of ethereal hydrogen

35 chloride. The resulting solid was recrystallized in
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‘manmal whi ch conprises adnministering to the mammal a

be outlined as shown in Schenes A, B and C

veral crops from methanol to yield 10.6 g of product,
p- 270-272°, as the dihydrochloride salt.

, iﬂJ1;4Dig:h¥laminQ1ethxlJaminglzﬁziimethxlaminalz

(1: R1=R2=Et; Q=CH,NHCH3; R8=H; n=2)

By a process precisely analogous to that of

gxample 4, 10.5 g of the methylamine was obtained as the
dihydrochloride hemihydrate from 14.6 g (37 mmol) of the

N-methylformamide of Example 3 and 150 ml 2N
hydrochloric acid. The product melted at 241-243°.

(I: R1=R2=Et; Q=CH;NHSO,CH3; R8=H; n=2)

A solution of 10.65 g (30 mmol) of the free base
-of the amine of Example 4 in 100 ml pyridine was cooled
in an ice bath and 4 g (35 mmol) of methanesulfonyl-
chlorige was added in one portion. The mixture was
stirred for 2 hours at room temperature and poured into
. 750 ml water containing 2 g sodium hydroxide. The dark
;yellow precipitate was collected, washed with water and
ried in_vacuo overnight. A second crop was obtained by
dding excess sodium hfdroxide to the filtrate and
iltering the resulting solid. The combined

. Precipitates after drying were recrystallized from

benzene to yield 6.4 g of the methanesulfonamide,
- m.p. 169-170°.

(I: Rl1=R2=Et; Q=CONH,;; R8®=H; n=2)

A suspension of 74g (0.23 mol) 1-[[2-(diethyl-
. Mino)ethyl]amino]-9-oxo-thioxanthen-4-carboxaldehyde
" and 74 g (1.06 mol) hydroxylamine hydrochloride in
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id of formula | for treating tunors in mammal s which conpri ses
g to the manmal a conpound of fornul a-l. - The invention
tes to a nmethod of use of a conpound of formula I for .treating

of a compound of fornula | together wi th pharmaceutically
xci pients or diluents. -15- The synthesis of conpounds of the



A [err]

~16-

400 ml pyridine and 400 ml ethanol was refluxed 0.5 hour
and 70 ml water was added to provide a homogeneous
golution. The solution was heated for a further 2 hours
and allowed to sit at room temperature 14 hours. The
resulting crystalline oxime was filtered off to provide
a quantitative yield, mp 215-218°.

123g of the oxime was heated briefly on a
gteambath in 180 ml acetic anhydride to achieve
golution. The solution was cooled, 100 ml 1.8 M HC1l in
ether was added and the resulting suspension was diluted

with 500 ml ether. The suspension was allowed to sit
14 hours at 0° and filtered. The residue (123g,

mp 109-112°) was slurried in 250 ml xylene and refluxed
20 min. The mixture was cooled and 71.3g of the nitrile
was filtered off, mp 265°.

10g nitrile was stirred in 200 ml conc. HySO4 at
room temperature for 3 days. The reaction was
neutralized- with coﬁc. NH40H and the residue filtered
off. The residue was digested in warm EtOAc/EtOH,
filtered and the product crystallized from the chilled
solution, mp 241-243%. It was dissolved in ethanol and

one equivalent of HCl in ethanol was added. 6g of the
amide hydrochloride was obtained, mp 271-272°.

(I: RI=R2=Et; Q=CH,N(CH3)SO0;CH3; R8=H; n=2)

A solution of 1.5 g (3.5 mmol) methanesulfonamide
of Example 6 in THF (60 ml) was cooled to 0°C in an ice-
bath and NaH 0.16 g (4.0 mmol) was added. The reaction
mixture was warmed to room temperature, stirred for
10 minutes, then methyl iodide 0.25 ml (4.0 mmol) was
added. The reaction mixture was stirred at room
temperature for 24 hours and the solvent was removed
in _wvacuo. The residue was purified by column
chromatography on silica eluting with chloroform (100%)
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-17=

then 1% isopropylamine/chloroform to afford 1.15 g (74%)
of the N-methylmethanesulfonamide as a yellow powder,
m.p. 175-177°C. The free base was also treated with
methanesulfonic acid in methanol to afford the
methanesulfonate salt, m.p. 194-195.5°C (labelled
Example 8a hereinafter).

Example 9
N-[[1-[[2-(Diethylamino)ethyljamino}-9-oxothioxanthen-
4-ylimethyl Jphenylsulfonamide

(I: RI=R2=Et; Q=CH;NHSO,Ph; R8=H; n=2)

Following a procedure substantially similar to
that described in Example 6, 2.4 g (57%) of the
phenylsulfonamide was obtained as the methanesulfonic
acid salt from 2.54 g (7.15 mmol) of the free base of
the amine of Example 4, pyridine (50 ml) and benzene-
sulfonyl chloride (1.1 ml, 8.62 mmol), followed by |
treatment with methanesulfonic acid in methanol. The
product was recrystallized from ethanol.

(I: RI=R2=Et; Q=CH,NHC(O)CH3; R8=H; n=2)

Following a procedure substantially similar to
that described in Example 6, 2.3 g (52%) of the
acetamide was obtained as an orange solid from 4.15 g
(1i.7 mmol) of the free base of the'amine of Example 4,
pyridine (60 ml) and acetyl chloride (0.82 ml,

11.53 mmol). The product was recrystallized from
acetone and melted at 182-183°C.

(I: RI=R2=Et; Q=CH,NHC(O)Ph; R8=H; n=2)

Following a procedure substantially similar to
that described in Example 6, 1.02 g (68%) of the
benzamide was obtained as a yellow powder from 1.17 g
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wdsoffmnwalll(menalvmaeH1Q|s-GtNAm may be

by heating an al dehyde of fornula Il together with about one
of the appropriate aniline in an inert, azeotroping sol vent,
xyl ene or toluene at refl ux. The conpounds of formula IV

-pared from an aldehyde of fggmla Il by heating at 150[err] to
-in

(3.29 mmol) of the free base of the amine of Example 4,
pyridine (25 ml) and benzoyl chloride (0.42 ml,

3.62 mmol). The product was purified by column
chromatography on silica eluting with chloroform (100%)
to 1% isopropylamine/chloroform, followed by
recrystallization from ethyl acetate. The product
melted at 161-163°C.

Example 12

(I: R=R2=Et; Q=CH,NHP(O)(OEt)2; R8=H; n=2)

A solution of 2.28 g (6.41 mmol) of the free base
of the amine of Example 4, CH3Cl; (50 ml), and triethyl-
| amine (2 ml) at 0°C was treated with diethyl phosphoro-
$15 chloridate (1.0 ml, 6.9 mmol). The reaction mixture was
1  stirred at 0°C for 2 hours, then at room temperature for

1 hour. The solvent was removed in_vacuo and the

residue was purified by célumn chromatography on silica

eluting with ethyl acetate (100%), then 5% methanol/-
jdo ethyl acetate and finally methahol/isopropylamine/ethyl
acetate (5/5/90) to afford 2.28 g (72%) of the diethyl
phosphoramide as a yellow solid, m.p. 108-110°C when
recrystallized from ethyl acetate.

35 morri-rro- _9- -

(IV: R=R2=Et; R4=Et; R8=H; n=2)
A solution of 2.0 g (5.6 mmol) of 1-[[{2-(diethyl-
amino)ethyl ljamino]-9-oxo-thioxanthen-4-carboxaldehyde,
J0  N-ethylformamide (24.0 ml) and formic acid (3.0 ml,
| 79.5 mmol) was heated at 170°C for 4 hours. The
reaction mixture was cooled, poured into water and made
basic with 10% sodium hydroxide. A solid was obtained
which was collected by filtration and washed with water.
¥ The solid residue was taken up in chloroform/water, and
the organic layer was separated and dried over Na;SQ4.
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7.

known in the art for the Leuckart reaction. The conpounds of

T'e of fromabout 5 to about 17 equivalents of formc acid in

N-al kyl formam de or N-Ar- formanm de as a solvent. The conditions

are then obtained by acid hydrolysis of the fornman de.
The compounds of formla VI giornula | wherein

The solvent was removed in vacno and the residue was
purified by radial chromatography eluting with iso-
propylamine/methanol/ethyl acetate (0.5/1/98.5) to
afford 1.32 g (57%) of the N-ethylformamide as an orange
solid, m.p. 75-77°C.

Example 14

(I: R=R2=Et; Q=CH,NHCHs; R8=H; n=2)

By a process substantially similar to that
described in Example 4, 1.29 g (92%) of the ethylanmine
was obtained as the dihydrochloride from 1.3 g
(3.2 mmol) of the N-ethylformamide of Example 13 and
10.8 ml 2N hydrochloric acid. The product was
recrystallized from ethanol/tetrahydrofuran and melted
at 160°C (dec.).

(I: R1=R2=Et; Q=CH,N=CHN(Me)z; R8=H; n=2)
N-[[1-[[2-(Diethylamino) Jethyl]amino]~9-oxothio-~
Xanthen-4-yl]methyl]formamide (3g) was diluted with
50 ml 2N HC1l and the solution was heated on a steam bath
for 90 min. The mixture was cooled, basified to pH 10
with 35% sodium hydroxide solution, and extracted into
chloroform. The organic layer was separated, filtered
through K;CO3, and concentrated in vacuo and the
resulting crude product was allowed to react with
dimethylformamide dimethyl acetal overnight at 60°C.
Excess DMF-dimethyl acetal was removed in vacuo and the
desired title compound was purified by flash
chromatography (silica gel; chloroform/iPrNH,/MeOH
(98:1:1). This product was dissolved in 2.5 M HCl/EtOH
(100 ml), cooled in an ice-bath, filtered, and dried to
afford 2.38 g of 1-{[2~(diethylamino) ]Jethyl]lamino]-

—_—
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Qit f*[err]N(R[err])SC{err]R[err]) may be synthesized by sul fonyl ation of
the afEne V with a slight excess of a |ower-alkyl- sulfonyl, or
aryl’sgfonyl chloride in (a) a suitable solvent, preferably pyridine, at
O[err o 50[err]C, or (b) a suitable solvent, such as dichloronethane, in
t he p@Esence of an excess of a base, such as trlethylan1ne at a

t enpe ure in the range of about O[er?PC up to about room tenperature.

Al ter ively, the conpounds of fornmula VI, wherein R err] is |ower-alkyl,

may bd& synth ed sul fonyl ati_on of  the wher err is
myar odn " aobatE e e e L eoaenLByme FREL hethiGfat et St
sul f organi de Mlhﬂmdﬂlomdwdrsogﬁnormgb 801£d ¢ emsp of 2 38-4BEXCC .pr ef er abI y

sodi u :hydrwﬁﬁuw%ﬂigu§U|table sol vent, such as tetrahydrofuran or
N, N- digret hylT°or meam de follomed by treatnent mnth an excess of an

of forgula I&mmﬂ&z&g@thgsbﬁ%@yoct @ngt.hﬁ_gl)dehyde Il with a 5-6

fold cess of
A solution of 4-(aminomethyl)-1-[[{2-~(diethyl-

amino)ethyl Jaminojthioxanthen-9-one (2.91 g; 8.19 mmol)
in 80 ml methylene chloride at 0°C was treated with

10 trifluoroacetyl chloride (14.75 ml 0.61 M solution in
toluene; 9.0 mmol) and the reaction mixture was stirred
at 0°C for 90 min. The mixture was concentrated
in vacuo and the residue was purified by flash
chromatography (silica gel; EtOAc (100%), then 2% iso-

15 propylamine/EtOAc) and then recrystallization from ethyl
acetate to afford 2.52 g (68%) of the product as the
free base, m.p. 189-190°C (Example 16). The free base
was dissolved in methanol and treated with methane-
sulfonic acid (0.55 g, 5. 72 mmol) to afford the

20 methanesulfonate salt, m.p. 152-154 C after

: recrystallization from acetone (Example l6a).

Example 17
(a)

‘ A mixture of thiosolicyclic acid (50.14 g,

§25 0.33 mol) and cupric acetate (5.0 g) in DMSO (500 ml)

' was brought to reflux and potassium carbonate (54.3 g)
was added in portions. 3-Bromochlorobenzene (42 ml,
0.36 mol) was then added via syringe and the mixture was
refluxed for 3 hours. The reaction mixture was poured

130 into water, treated with charcoal and filtered through
celite. The filtrate was acidified with concentrated
HCl and the precipitate which formed was collected by
-filtration, washed with water and dried in vacuo at 60°C

: to afford 75.01 g (86%) of 2-~[(3-chlorophenyl)thio}-

i?S benzoic acid.
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ne hydrochloride in pyridine, optionally containing a cosol vent,
dehydration of the oxine (VII) by treating with an excess of
ydri de and heating in an inert, high-boiling solvent such as
nd, finally, partial hydrolysis of the nitrile (V1) in
ted sulfuric acid. In the cases where it is desired that R5 and R6
t han hydrogen, the amide | X m¥~be further hydrolyzed to the
ding acid in 16% al coholic KOH and the acid may be condensed with
prli?e am ne using procedures well known in the art. The

mmﬂaXUmwMalWEWH1QW(MMH]MNHH)QQNeHD

nt hesi zékp By sduiiredi splutioheofintcorcéhiratedirizS0eas 0fCa

VI 3 Sl 2-193-2h18E8bndky £) SN Sfbélfzd it ActY (3R.9059, Vent,
0.28 mol) in portions over 1 hour. The mixture was
stirred for 2 hours, poured into concentrated NH40H

(500 ml) in water (2.5 1) and the precipitate which
formed was collected by filtration, washed with water
and dried in vacuo at 60°C to afford 65.9 g (95%) of a
g mixture of 1l-chloro and 3-chlorothioxanthen-9-one.
10 (@)
] A mixture of l-chloro and 3-chlorothioxanthen-~
9-one (14.01 g, 56.8 mmol), pyridine (20 ml) and di-
ethylaminopropylamine (5.13 g, 39.4 mmol) was refluxed
: until the reaction was complete. The heat was removed,
715 the solvent was removed in vacuo and the residue was
| taken up in chloroform and purified by column
chromatography on silica eluting with chloroform to
remove the unreacted 3-chloroisomer and then 5% iso-
propylamine/chloroform to afford 5.10 g (54%) of
;20 l-[[3~(diethylamino)propyl]aminojthioxanthen-9-one as an
] orange gum.
(d)
A mixture of 1-[[3-(diethylamino)propyljamino]-

i thioxanthen-9-one (5.10 g, 15.0 mmol), formalin (160 ml)
225 and 5N acetic acid (0.8 ml) was heated to 90°C 16 hours,
: additional 5N acetic acid (0.20 ml) was added, followed

by formalin (50 ml) and the mixture was heated at 90°C
for approximately 57 hours. The mixture was diluted
v with water, basified with 5N NaOH and extracted with
#% chloroform. The organic layer was dried over Na,SO; and
: passed through a silica column eluting with 2%
methanol/chloroform and then isopropylamine/methanol/-
chloroform (2/2/96) to afford 3.82 g (69%) of 1-[[3-(di~
ethylamino)propyljamino]-4-(hydroxymethyl)thioxanthen-

535 9-one as an orange/brown gum. ———
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erably pyridine, optionally in the presence of a cosolvent,

pr di chl oronet hane, at a tenperature in the range from about
o[ o about 50[err]C. The conpounds of formula XI (fornula I
wherg is CHerr]N(Rlerr])P(O (O lower-alkyl) 2) may be synthesized by
tred of the amne V with an excess of an appropriate di-Iower-alkyl
pho chloridate in a suitable solv22+, such as di chl oronet hane, in the
pres of an excess of a base, preferably triethyl- amne, at a
tenp re in the range of fromabout O[err]C up to about 50[err]C
Sche (e)
1-[[3=(Diethylamino)propyl]Jamino]-9-oxothio-
xanthen-4-carboxaldehyde

(II: RIl=R2=Et; R8=H; n=3)

A mixture of 1-[[3-(diethylamino)propyl]amino]-
4-(hydroxymethyl)thioxanthen-9-one (3.82 g), toluene
(60 ml) and manganese oxide (7.5 g) was refluxed for
6.5 hours. The mixture was cooled to room temperature,
filtered through celite, and the filtrate was
concentrated in vacuo to afford 3.3 g (87%) of the
product as a brown oil.

(f)

(I: RI=R2=Et; Q=CH,NHMe; R8=H; n=3)

A solution of 1-[[3-(diethylamino)propyl]amino]-
9-oxothioxanthen-4-carboxaldehyde (3.3 g, 8.96 mmol) and
3 g of formic acid in 50 ml N-methylformamide was
allowed to reflux for 2 h. The mixture was basified
20 with 5 ml 5N sodium hydroxide solution and extracted

into chloroform (3x150ml). The organic layer was dried
over sodium sulfate, concentrated in_xaghg, and a crude
0il was dissolved in a 3N aqueous HCl1l solution (50 ml)
and heated on a steam bath for 3 h. The above mixture
325 was cooled, basified with 30 ml 35% NaOH, extracted into
' chloroform (3x150ml), the organic layer dried over
sodium sulfate and concentrated in_xagug to afford a
brown oil. The brown oil was purified by flash
chromatography (silica gel; 5% triethylamine/Et;0, then
30 5% Et3iN/EtOAc, then triethylamine/methanol/EtOAc
(5:5:90)) to afford 1.1 g of 1-[[3-(diethylamino)-
propyl]amino]-4-(methylaminomethyl)thioxanthen-9-one, as

a clear orange gum. The above gum was converted into
the corresponding dihydrochloride by treatment with

35 6N HCl in ether to afford 1.04 g of the dihydro-
chloride-3/2 hydrate as a yellow powder, m.p. 222-224°C.
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The conpounds of formula XII (forrmula I wherein Q
]N:CHN(R[err])(R[err])) may be synthesized by the treatment of the
formula V with an excess of a dinethyl acetal of fornula

5] CHN(R[err])(Rerr]), at a

-23-

(a)

A mixture of l-chloro and 3-chlorothioxanthen-
9-one (20 g), pyridine (40 ml) and N,N-dimethylethylene
diamine (11 ml) was refluxed for approximately 22 hours
and then the solvent was removed in vacuo. The residue
was combined with the crude product (3.51 g) obtained
from three similar experimental runs and the mixture was
purified by column chromatography on silica eluting with
chloroform, then 1% isopropylamine/chloroform and
finally 2% isopropylamine/chloroform to afford 13.4 g of
1-[[2~(dimethylamino)ethyl ]amino]thioxanthen-9-one.

(b)
A mixture of 1-{[2~(dimethylamino)ethyl]amino]-

thioxanthen-9-one (13 g, 0.044 mol), 37% formalin

(390 ml) and 5N acetic acid (6.5 ml) was heated to 100°C
for 8.5 hours, allowed to stand over the weekend and -
then was heated at 100°C for several more hours. The
mixture was poured into ice water, basified with 35%

NaOH and extracted with chloroform. The organic layer
was washed with brine,. dried over Na;SO4 and
concentrated in wvacuo. The residue was purified by
column chromatography on silica eluting in succession
with; 25% CHCL3/hexane; 50% CHCli/hexane; 75% CHCl3/-
hexane; 100% CHClj3; 0.5% isopropylamine/chloroform;

1% isopropylamine/chloroform; 2% isopropylamine/-
chloroform; then 2% isopropylamine/2% MeOH/CHClj3 to
afford 9.2 g (64%) of 1-[[2-(dimethylamino)ethyl]amino]-
4~ (hydroxymethyl)thioxanthen-9-one.

(Formula IXI: Rl=R2=Me; R8®=H; n=2).

A mixture of 1-[[2~(dimethylamino)ethyl]amino]-
4-(hydroxymethyl )thioxanthen-9-one (9.2 g, 0.028 mol) in
toluene (322 ml) was heated to about 60°C and then
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t eng ture of about 60[err]C. The conpounds of formula X1l (fornula

n Qis CHerr]N(Rlerr])C(O CF[err]) may be syt hesi zed by treat nent

mne V, in a suitable solvent, preferably dichloronmethane, with an

f a solution of a trlfluoroacetyl hal i de of formula CF[err] C(O X

X is hal ogen, preferably trifléoroacetyl chloride, in a suitable
preferably toluene, at a tefférature of about O[err]C. The

s of formula XIV (fornula | wherein Qis

B LA ASE | hadBR) 8 ENTUECAEG Dl RS el e a e V

# excess an appropri ornate of fornu r CIXC»X
i@ X i sabiahegeed 3t FETGHOr dhlhonﬂ:ne The mh&tpr%smefbit@rﬁfbxcess of

4 Prefipgaphy #1i6td0d Al Sonidend rakeiaRhevaehyerd . affisd as
gonet hane or chloroform at a tenperature in the range of about

up 7e9aBo(87% bk ttdiparadncs The al dehyde Il is available by
t he ne'hgd ga§closed in U S Patent 3 294,803, by MhJerr] oxidation of the

al coho; obtalnef_EZ tBe nethgd af g §] Eﬂtent —9- hi hen—
5 4-y1Imethyl]formamide _
(I: R!=R2=Me; Q=CH,NHCHO; R8=H; n=2) _

_ A mixture of 1-[[2-(dimethylamino)ethyl]amino]-

;10 9-oxothioxanthen-4-carboxaldehyde (4.75 g), formamide
(66.5 ml) and formic acid (7.6 ml) was heated at 17.0°C
for 4 hours. The mixture was poured into ice water

(250 ml), basified with 35% NaOH and extracted with
chloroform. The organic layer was washed with water

§15 (2X), then brine (1X) and the. solvent was dried over
NaS04 and concentrated in vacuo to afford 6.2 g of

the product.

§20 9-oxothioxanthen-9-one dihydrochloride-1/2 hydrate
f (I: Rl=R2=Me; Q=CH,NH; R8=H; n=2)

A mixture of N-[[l-[[2-(dimethylamino)ethyl]-
amino]-9-oxothioxanthen-4-yl]methyl]formamide (6.2 gq)
and 2N HC1 (52 ml) was heated to 100°C for 1.5-2 hours.
fi25 The reaction mixture was poured into ice water, basified
’ with 35% NaOH, and extracted with chloroform. The
organic layer was washed with water (2X), then brine
(1X), dried over Na,SO4 and concentrated in wvacuo. The
; residue was purified by coclumn chromatography on silica
830 eluting with ethyl acetate, then 0.5% triethylamine/-

{ EtOAc, then 2% triethylamine/EtOAc, then CHCl3/1-2% iso-
propylamine and finally CHCl3/1-2% isopropylamine/-

2% MeOH to afford 3.3 g (58%) of the product as the free
base. A portion of the free base (1.25 g) was dissolved
':35 in methanol and treated with concentrated HCl (3.3 ml)
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3 or by the nethods described hereinafter in the exanples.

gchem cal transformations which are conventional and well known to
gkilled in the art of chemi stry can be used for effecting changes in
¢tional groups of the conpounds of the invention, for exanple,

tion of |ower-alkyl aryl ethers to produce the corresponding phenol
ves.
mand in the formof acid-addition salts,
iew of the invention. The acid-addition salts are in _sone cases a

The conpounds of for2Bta | are useful both in the free
and both forns are within
in MeOH (6 ml) to afford 1.2 g of the product as the
dihydrochloride-1/2 hydrate, m.p. 213°C (dec.).
(£)
4-y
(I: RI=R2=Me; Q=CH,NHSO;Me; R8=H; n=2)
4-(Aminomethyl)-1-[[2-(dimethylamino) Jethyl]-
amino]-9-oxothioxanthen-9-one (2 g, 6 mmol) in 30 ml dry
pyridine under nitrogen was stirred at room temperature
until the solution was complete. The solution was
chilled in an ice-bath and 0.52 ml (6.7 mmol) methane-
sulfonyl chloride in chilled pyridine was added dropwise
and the mixture was stirred for 1 h at room temperature.
The reaction mixture was poured into 500 ml water
containing 0.51 g sodium hydroxide, extracted into
chloroform, the organic layer was washed with water (2x)
and brine, and dried o&er anhydrous sodium sulfate. The
mixture was filtered and concentrated in vacuo. The
residue (2.5 g) was stirred in ether, filtered, and
dried to afford 2 g of the product, m.p. 126-127°C. The
free base was dissolved in MeOH, and treated with
methanesulfonic acid (0.48 g) to afford 2.0 g (67%) of
the product as the methanesulfonate salt, m.p. 168°C
(dec.). '

Example 19
(a)

Following a procedure similar to that described in
Example 17(c), there was prepared 6.83 g of 1-[[3~(di-
methylamino)propyllamino]thioxanthen-9-one, from a
mixture of l-chloro and 3-chlorothioxanthen-9-one
(15.15 g, 61.4 mmol), pyridine (20 ml) and dimethyl-
aminopropylamine (6.01 g, 58.7 mmol).

(b)

Following a procedure similar to that described in

Example 17(d), there was obtained 6.74 g (90%) of
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convenient formfor use, and in practice the use of the salt form
ntly amounts to the use of the base form The acids:which can be used
pare the acid- addition salts include preferably those which produce,
sombined with the free base, nedicinally acceptable salts, that is,
:whose anions are relatively innocuous to the animal organismin

medi @@ nal doses of the salts so t hat =2We beneficial properties inherent in
the 8 ee base are not vitiated by side effects ascribable to the anions.

I n pigactisin he present invention jt is_convenjent to formthe

ydr gl or (RECATIAraR GLssgieHcSBl PHHGFSESHE HhduUeTRe: EPZBRIMal cat e
saltsg Hovedlkica gjeiler(chilproficin; e1¥veisopropy Jaminesjahdlorefea)stei t hin t he
SCOnROl Ueddp A Aok LHR°RedTEbY il AR P oYY GunC! OIS ANC

The product was converted intc the corresponding
5 hydrochloride salt by dissolution in MeOH and treatment
with concentrated HC1l to afford 0.98 g of the
dihydrochloride monohydrate, m.p. 228-229°C.
3 Example 20
110 (a)
4-ylimethyl]-N~methylformamide
‘[Formula IV: Rl=R2=Me; R4=Me; R®=H; n=2)
; A mixture of 1-~[[2-(dimethylamino)ethyljamino]-
115 9-oxothioxanthen-4-~-carboxaldehyde (4.75 g, 0.15 mol),
1 N-methylformamide (48 ml) and formic acid (3.9 ml) was
| heated at 170°C for 4.5 hours and then was allowed to
stand at room temperature for approximately 64 hours.
The reaction mixture was poured into water (250 ml),
320 basified with 35% NaOH, extracted with CHCl3; (3X). The
organic layer was separated, washed with water (2X) and
then brine (1X) and was dried over Na;SO;. The solvent
j was removed in vacuo to afford 5.75 g of the product.
i (b) .
{$5 1={I2-(Dimethylamino)ethyllamino]=4-[(methylamino)-
thyl]thi then-9- {ihvd hloride-5/4 hydra
(I: R=R2=Me; Q=CHyNHMe; R8=H; n=2)
By a process similar to that of Example 19(e),
1.8 g 1-[[2~(dimethylamino)ethyl]amino]-4-[ (methyl~-
- amino)methyl ]thioxanthen-9-one was obtained from 5.7 g

(15.4 mmol) of the corresponding N-methylformamide of
Example 20(a) and 50 ml 2 N HCl, after purification of
the free base by flash chromatography (silica gel;
chloroform; then 0.5% isopropylamine/chloroform; then
1% isopropylamine/chloroform). The free base was
converted into the corresponding dihydrochloride
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acid-addition salts of the basic conpounds are prepared either
ng the free base in aqueous al cohol solution containing the

te acid and isolating the salt by evaporating the solution, or by
the free base and an acid in an organic solvent, in which case the
rates directly, is precipitated wwth a second organi c sol vent, or
tai ned by concentration of t#8-sol uti on. Al t hough nedicinally

salts of the basic conpounds are preferred, all acid-addition

AL Rrdefid S T bR shTRHD m BCLA ® BB 1 ool ar

seto safiford el Hrg y(3a)5%)armf| rther peddate, pnopluct77s, (dea. Yexanpl e,
SauiaﬁﬁléE%EEd only for purposes of purification or

_cat' g en it is used as an internediate in preparing a
Ily'a ceptable salt by ion exchanoe procedures '

The structures
= synt hesi s

2Lyl imethyl]formamide
(Formula I: R=R2=Me; Q=CH,NHCHO; R%=H; n=3)

A solution of 1-[[3~(dimethylamino)propyljaminoj-
9~oxothioxanthen~4-carboxaldehyde (3.6 g; 10.57 mmol) in
50 ml formamide containing 3.6 g of formic acid was
refluxed for 1.5 h and then was allowed to stand at room
temperature overnight. The reaction mixture was diluted
with water (400ml), basified with 3 ml 5N NaOH solution,
stirred rapidly for 30 min, and the precipitated solid
was filtered, washed with water, and dried, yielding
3.1 g (79%) of the product as a yellow powder.

(b)
thioxanthen-9-one
(Formula I: R=R2=Me; Q=CH;NHz; R®=H; n=3)

A solution of the fqrmamide of Example 21(a)

(2.98 g; 8.07 mmol) in 40 ml 3N HCl was heated on a
steam bath for 4 h, allowed to cool to room temperature,
chilled in ice, and neutralized to pH 8 with 5 N NaOH
solution. The resulting heterogenous mixture was
extracted into chloroform (5x100ml) and the organic
layer was dried over sodium sulfate and filtered through
a pad of silica gel (first 5% triethylamine/ether, then
1-5% isopropylamine/chloroform) to afford 2.3 g (83%) of
the product as a bright yellow oil.
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! el enental analysis, and infrared, ultraviol et

¥ and nucl ear nmagnetic resonance spectroscopy.- The course of the

bns and the identity and honpgeneity of the products. were assessed

h | ayer chromatography (TLC) or gas-1liquid chromatography (GLC). The
j points are given in degrees_Ggand are uncorrected. The starting
hl s are either commercially available or

5 (I: RI=R2=Me; Q=CH,NHSO;Me; RE=H; n=3)
To an ice cold solution of the amine of
Example 21(b) (2.2 g; 6.44 mmol) in pyridine was added
methanesulfonyl chloride (0.51 ml; 6.59 mmol) and the
‘ resulting mixture was stirred at room temperature
f;10 overnight. The mixture was diluted with chloroform and
i passed through a large plug of silica gel eluting with
5% triethylamine/EtOAc affording 1.32 g of )
N-[[1-[[3-(dimethylamino)propyljamino]-9~-oxothioxanthen~
: 4-ylimethyl Jmethanesulfonamide as a yellow powder. The
%15 free base was dissolved in methanol (10 ml) and treated
t with methanesulfonic acid (0.31 g, 1 eg.) in methanol to
afford 1.38 g of the methanesulfonate-l/2 hydrate salt
as an orange solid, m.p. >107°C.

220 - - - - i -

(I: R=R2=Et; Q=CH,N(CH3)SO2Et; R8=H; n=2)
A solution of 2.03 g (5.49 mmol) of 1-[[2~(di-
ethylamino)ethyljamino]~4-[ (methylamino)methyl]-
525 thioxanthen-9-one (prepared by the method described in
K Example 5) and-triethylamine in 45 ml methylene chloride
was cooled to 0°C and treated with ethanesulfonyl
chloride (0.74 g, 5.76 mmol). After 15 min at 0°C, the
- reaction mixture was stirred at room temperature for
330 72 h. The mixture was concentrated in vacuo, the
] residue dissolved in chloroform and purified by passing
through a pad of silica gel (chloroform; then 1% tri-
ethylamine/chloroform) affording 2.43 g (96%) of
3 N-[[l1-[[2~-(diethylamino)ethyl]amino]-9-oxothioxanthen-
i“ 4-y1ljmethyl]-N-methylethanesulfonamide. The sulfonamide
i was recrystallized from ethyl acetate and treated with
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en-

r epared by procedures well known in the art. . The.- i nvention
illustrated with reference to the foll ow.ng exanples but i
be construed as |linmted thereto. Exanple 1

met hyl am no)et hyl ] amino ]-4- (N phenyl forn1n1doy| )
9-one (I: Rerr]=Rerr]=Et30CH=N-Cerr]Herr]; Rerr]=H,
of 17.7 g (50 mol ) 1-[[2-(diethyl-

hyl ] ami no] - 9- oxo-t hi oxant hen- 4- car boxyal dehyde and 15.1 g
i | i methané89lfibniol aeie mamﬁﬂdpmlf @b 8flfowdsthet h a Dean- Stark

FRUHEL 1= b e e AL S GRCBY) P EPE% 25 1 ami i ne

ture refluxed for 4 hours. 50 m xylene was added and
, : ~aniline

ciil

OF s -
hethof
(I: RI=R2=Et; 0Q=CH,;NHSO,CgHy-p-OMe; R8=H; n=2)

A solution of 1.40 g (3.94 mmol) of 4-(amino-
methyl)-1-[{2-(diethylamino)ethyl]lamino]thioxanthen-
9-one (prepared by the method described in Example 4) in
30 ml chloroform containing 1.5 ml triethylamine was
cooled to 0°C and treated with p-methoxybenzenesulfonyl’
chloride (0.83 g, 4.02 mmol). After 10 min at 0°C the
reaction mixture was stirred at room temperature for
2 h. Chloroform was removed in vacuo, the residue
dissolved in 100 ml methylene chloride containing
1ml triethylamine and treated with additional
p-methoxybenzenesulfonyl chloride (0.85 g) with stirring
at room temperature. The mixture was concentrated
in_vacuo, the residue was purified by passing through a
pad of silica gel (1% triethylamine/chloroform)
affording 1.57 g of N-[[1-[[2~-(diethylamino)ethyl]~
amino]-9-oxothioxanthen~4-yl Jmethyl]-p-methoxybenzene-
sulfonamide. The sulfonamide was treated with methane-
sulfonic acid (0.3 g) in isopropanol/isopropyl acetate/-
methanol to afford 1.07 g of the methanesulfonate salt,
m.p. 133-137°C.

(I: R1=R2=Et; Q=CHyNHSO2Et; R®=H; n=2)

A solution of 2.5 g of 4-(aminomethyl)-1-[[2-(di-
ethylamino)ethyl]amino]thioxanthen-9-one (prepared by
the method described in Example 4) in 30 ml pyridine was
cooled in an ice bath for 15 min and 0.95 g of ethane-
sulfonyl chloride in 5 ml pyridine was added rapidly
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bkt al 1i zed from benzene to yield 19.9 g of crude product. This was

allized fromapproximately 1.5 1 hexane to yield 15.8 g (86% of
, mp. 125-126[err]. Exanple 2 N-[[1-[[2-( Diethyl am. no)et hyl

8] - 9- oxot hi oxanthen- 4-yl]nethyl]formamide (I: R err]=Rerr]=Et;
br r ] NHCHO, R[err]=H, n=2) Agpolution of 35.4 g (0.1 nol)

(di et hyl - am no) et hyl ] am no] - 9- 0xo-t hi oxant hen- 4- car boxyal dehyde,

3 nan1de and 50 m (1 nol) formc acid was

dropwise and the reaction mixture was stirred at room
temperature for 1 h. The mixture was poured into

75 ml water containing 0.75 g NaOH, extracted into
chloroform, the organic layer was washed with water (2x)
and brine, and dried over sodium sulfate. The mixture
was concentrated in_vacuo and the residue was stirred in
ether and dried (40°C/0.1lmm) to afford 1.7 g of
N-[[1-[[2-(diethylamino)ethyl]amino]-9-oxothioxanthen-
4~yl]methyl Jethanesulfonamide, m.p. 105°C (dec.). The
sulfonamide was dissolved in methanol and treated with
methanesulfonic acid in methanol to afford 1.61 g (42%)
of the methanesulfonate salt, m.p. 135°C (dec.).

(I: RI=R2=Et; Q=CH;N(Et)SO;Me; R8=H; n=2)

A solution of 2.10 g (5.48 mmol) of 1-[[2-(di-
ethylamino)ethyljaminoj-4~[ (ethylamino)methyl ]~
thioxanthen-9-one (prepared by the method of Example 14)
in 30 ml methylene chloride was cooled to 0°C and
treated with 2 ml triethylamine‘and methanesulfonyl
chloride (0.7 ml) and the reaction mixture was stirred
at room temperature for 6 h. The solvent was removed
in_vacuo, the residue dissolved in chloroform, and the
solution was purified by passing through a pad of silica
gel (eluting with chloroform followed by 2% triethyl-
amine/chloroform). The yellow solid isolated was
recrystallized from ethyl acetate and dried to afford
1.11 g (44%) of the product as a yellow powder,

m.p. 172-176°C.
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?%ted at 160 for 1 hour.

cipitate was filtered off and dried in vacto. The dried
te was dissolved in about 1.5 1 hot ethyl acetate,

made basic wth about 50 mM 35% sodi um hydr oxi de sol uti on.

The reaction was cool ed, poured into 2 1

The

treated with

washed

15

| 1

s

and crystallized by cooling
acetate and dried to provi

Ladoe

he product was filtered off,
0 g (75% of product, mp.

N [[2- [[2- (Di ethylanino)ethyl]anino]

- 9- oxot hi oxant hen-

R[err]=Nb; Rl err]=H

Yl ]is lformam de (1V: R err]=Rerr]=Et;
By 'a proce ure analogous to that of Exanple 2,

snlfanate+l£2_h¥drate
(I: RI=R2=Et; Q=CH,NHSO,CgH3.3,4-dichloro; R8=H; n=2)
To a solution of 3,4-~dichlorobenzenesulfonyl
chloride (1.84 g, 7.5 mmol) in 35 ml dry pyridine was
added 2.5 g (7 mmol) 4-~(aminomethyl)-1-[{[2-(diethyl-
amino)ethylj}amino]lthioxanthen-~9-one (prepared by the
method described in Example 4) under nitrogen and the
reaction mixture was stirred at room temperature for
15 min. and then was allowed to stand for approximately
72 hours. The reaction mixture was poured into 75 ml
water containing 0.75 g NaOH, and extracted into
chloroform. The organic layer was washed with water
(2x) and brine, and dried over sodium sulfate.
Chloroform was removed in vacuo, the residue was
recrystallized from ethanol to afford 1.24 g of
N-[[1l-[[{2-(diethylamino) Jethyl]aminoj-9-oxothioxanthen-
4-ylmethyl]-3,4-dichlorobenzenesulfonamide, m.p. 95°C
(dec.).
treated with methanesulfonic acid in methanol to afford
the methanesulfonate-1/2 hydrate, m.p. 55°C (dec.).

The free base was dissolved in methanol and

(I: RI=R2=Et; Q=CH;NHSO;CgH4-2-F; RE=H; n=2)

A solution of 1.36 g (3.83 mmol) 4-(aminomethyl)-
l-{[{2~-(diethylamino)ethyl]amino}thioxanthen-9-one
(prepared by the method described in Example 4) in

25 ml methylene chloride containing 1 ml triethylamine
was cooled to 0°C and treated with 2-fluorobenzene-
sulfonyl chloride (0.84 g; 4.32 mmol) and the reaction
mixture was stirred for several hours. The solvent was
removed in vacua, the residue dissolved in chloroform,

and purified by flash chromatography (silica gel:
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bl ) of 1-[[2-(diethyl ani no)et hyl]am no] - 9- oxo-. e

hen- 4- car boxyal dehyde, 394 g of N-nethyl- formam de -and 50 mni

cid. The product was recrystallized from 150 nl acet.one to a mp.
30. Exanmple 4 4-(Am nonethyl)-1-[[2- (diethylam no)ethyl]am noj-

t hen-9-one (1I: R[err]:R[err]:Eg'_CFCH[err]NH[err]; Rl err]=H, n=2)
ilon of 24.4 g (64 nmmol) of the Pornanide of Exanple 2 in 240 m 2N
loric acid was heated on a steambath for 1 hour. The reaction was

ool (o 10 I ERIOLEFEER N Rowd Py 135 ke1Wkh{1 AnTASAUSRYS &AL UMRedr oXi de,
and resulilngsyeIIOM/ recj pitate collgcted Qg filtration. The product
was dissol vERTYRTHeSR feemqvied: ddag YRcue aRdr EBSI PIRFIY W3S nagnesi um

sul f i e, fiteerpstallifed ErcaPedhlyl heBRitel 48CL8 Sfandd Powdere, dried
resi dgge was c6gs%aL%§%ed from_net gl, and isopropanol by the addition of
et her gal hy%?oge b R PTHE IFrng solid was recrystallized in

® 5 Example 28 _

(I: RI=R2=Et; Q=CH,N(C3H7)SOzMe; R8=H; n=2)
The o0il from 0.2 g of 60% dispersion of sodium
810 hydride in mineral oil was removed by triturating with
: pentane (4x). Dry DMF (40 ml) was added under nitrogen
to sodium hydride with stirring, and 2 g N-[[1-[[2~(di~
ethylamino)ethyl Jamino]-9-oxothioxanthen-4-ylimethyl]~
methanesulfonamide (Example 6) was then added to the
}15 reaction mixture while stirring under nitrogen and the
: . mixture was heated to 50°C for 2 h. The above mixture
was chilled in an ice bath for 15 min, 0.87 g of propyl
jodide in a small volume of DMF was added, and the
: mixture was allowed to stir at room temperature
420 overnight. The mixture was stirred with 35 ml water,
] filtered, and the residue was washed with water and
dried (50°C/0.1mm/P305) to afford 2.17 g of the product,
m.p. 142-143°C,

(I: RI=R2=Et; Q=CH;N(Me)S02Cg¢Hs; R®=H; n=2)

% A solution of 5.32 g (14.4 mmol) of 1-[[2-(di-

230 ethylamino)ethyl]amino]-4~[ (methylamino]methyl]-

3 thioxanthen-9-one (prepared by the method described in
Example 5) in 100 ml methylene chloride was cooled to
0°C and treated with triethylamine (5 ml) and

‘ ‘benzenesulfonyl chloride (2 ml; 15.67 mmol) and the

85 reaction mixture was stirred for 2 h. The mixture was

] concentrated in vacuo, and the residue was purified by
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»  several crops fromnethanol to yield 10.6 g of product, mp.
‘72, as the dihydrochloride salt. Exanple 5

- (Di et hyl ami no) et hyl ] am no] - 4- (et hyl ami no) - et hyl ] t hi oxant hen-9- one
{err]=Rlerr]=Et; Q=CH err]NHCH err]; R err]=H n=2)

-34-

passing through a pad of silica gel (eluting with
chloroform; then 1/2%-1% isopropylamine/chloroform)
yielding 6.24 g of a yellow gum. The product was
dissolved in ethyl acetate and the solvent removed

in vacuo affording 6.06 g (83%) of N-[[1-[[2-(diethyl-
amino)ethyljamino]-9-oxothioxanthen-~4~yljmethyl]-
N-methylbenzenesulfonamide. The sulfonamide (2.5 g) was
suspended in isopropanol and treated with methane-

sulfonic acid (0.51 g) to yield 2.63 g of the
- methanesulfonate salt, m.p. 171-174°C.

Example 30
(a)

To a mixture of m-anisic acid (250 g, 1.67 mol) in
acetic acid (1 1) was added bromine (85 ml) and then
water (1 1). The mixture was heated to reflux, cooled
in an ice bath and the product which precipitated was
collected by filtration and washed with water to afford
305.7 g (79%) of 2-bromo-5-methoxybenzoic acid,

m.p. 154-156°C.
(b)

To a mixture of 3-chlorothiophenol (20 g,

0.138 mol), and cupric acetate (1.8 g) and DMF (200 ml)
was added X3C03 (23 g). The mixture was heated to 150°C
for 15-20 minutes, then 2-bromo-5-methoxybenzoic acid
(35.8 g, 0.155 mol) was added in portions. The mixture
was heated overnight, poured into water (600 ml),
filtered and the filtrate was treated with charcoal,
filtered and diluted with HCl. The resulting

: precipitate was collected by filtration, washed with
f30 water, and dried at 50°C in_wvacuo over P;05 to afford

! 27.6 g 2~[(3-chlorophenyl)thio]~5-methoxybenzoic acid.
(<)

To cooled sulfuric acid (89 ml) under nitrogen was
added 2-[(3-chlorophenyl)thio]-5-methoxybenzoic acid
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F ocess precisely anal ogous to that of Exanple-.4, 10.5.g of the

m ne was obtained as the dihydrochloride hem hydrate-from 14.6 ¢
|) of the N-nethylformam de of Exanple 3 and 150 m 2N

loric acid. The product nelted at 241-243. Exanple 6 NJ[[1l-[[2
ylam no) ethyl Jam no ] -9 -oxojdii oxanthen- 4-yl ]nethyl

nesul fonamde (1: Rerr]=Rerr]=Et; QCHerr]NHSO err]CH err];

H, n=2) A solution of 10.65 g (30 mml) of the free base of
ne of(zlixgr,rpbeoézlmip%mpﬁ%iéhsﬂw@as 1G8akedouird. anThee bath and 4

| Dl ) _qf .nmet hanesul { chl oride was added in one portion. The
e wasm1§FPFFeHa?o?t2rFéhw%Fzﬂm9¥ﬁﬂﬁIFEHREFQFHFQ Qﬁﬁrﬂéghéd into 750
{;-r copbaradngnﬁogwaﬁdruosquhl»aahntémnin@acbncyeNHQQHpreC|pltate was
vas ofk o ned 2y MShAg “Tdes i AU RSH BESFSETREtHA) Pl and
filtel ng tﬁ@lﬂégnﬁdlhg ﬁ@lt:atﬂbuaanﬂnﬂnmgﬁ agr 80i°Gi tat wecuht evedryi ng were
recrygal | i #68; f£®Mfford 21 g (42%) of a mixture of l-chloro and
3—chldro-7-methoxy-thioxanthen—S-one;
(d)
3 A mixture of l-chloro and 3-chloro-7-methoxy-
E 10 thioxanthen-9-one (20.7 g), pyridine (69 ml) and di-
: ethylaminoethylamine (16.1 g, 0.138 mol) was heated at
115°C'under N2 for 20 hours. The solvent was removed
in wvacuo and the residue was purified by column
chromatography on silica eluting with CHCl; (100%) and
i 15 then 1% isopropylamine/chloroform to afford 11.22 g of
4 1-[[2-(diethylamino)ethyl ]amino]-7-methoxythioxanthen~
9-one.
(e)
3 A mixture of 1-[[2-~(diethylamino)ethyl]amino]-
120 7-methoxythioxanthen-9-one (11.2 g, 0.031 mol),
; 37% formaldehyde (277 mL) and SN acetic acid (4.6 ml) '
was heated at 100°C for 3 hours. The reaction mixture
was cooled, filtered, and the filtrate was poured into
7 ice-water (600 ml) and made basic with 35% NaOH. The
425 mixture was extracted with chloroform (3X), washed with
: brine and dried over Na;SO4. The solvent was removed
in vacuo and the residue was purified by column
chromatography on silica eluting with 25% CHCl3/hexane,
then 50% CHClz/hexane, then 75% CHClz/hexane, then
830 0.5% isopropylamine/CHCl3 to afford 8.8 g (73%) of
' 1-[{2-(diethylamino)ethyl]amino]~4-(hydroxymethyl)-
7-methoxythioxanthen-9-one.
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fie to yield 6.4 g of the nethanesul fonanide, mp. 169-170. Exanple 7
E-- (Di et hyl am no) et hyl ] ami no] - 9- oxot hi oxant hene- 4-car boxam de (|

g —Rerr]=Et; Q=CONH err]; Rerr]=H n=2) A suspensi on of 74g
mol) 1-[[2-(diethyl-

et hyl ] am no] - 9- oxo- t hi oxant hen- % carboxaldehyde and 74 g (1.06 nol)
yl am ne hydrochloride in - 16-

(£)
1-[[2-(diethylamino)ethyl]amino]-7-methoxy-9-oxothio-~
zanthen-4-carboxaldehyde

(Formula II: Rl=R2=gEt; R®=7-0CHj3; n=2)

A solution of 1-[[2-(diethylamino)ethyl]amino]-
4-(hydroxymethyl)~7-methoxythioxanthen-9-one (8.8 g,
0.023 mol) in toluene (268 ml) was heated to 60°C under
nitrogen and then MnO; (13.2 g) was added. The mixture
was heated overnight, filtered, and the filtrate was
concentrated in vacuo to afford 7.05 g (81%) of the
product. )

(9)

(Formula IV: R!=R2=Et; Ri=Me; R8=7-0CH3; n=2)

A solution of 1-[{[2-(diethylamino)ethyljamino]-
7-methoxy-9-oxothioxanthen~4-carboxaldehyde (3 g,
7.8 mmol). and 1.5 ml formic acid in 25.5 ml N-methyl-
formamide was heated to 170°C for 8 h with stirring
under nitrogen. The reaction mixture was poured into
160 ml ice/water, basified with 35% of NaOH solution,
and extracted into chloroform (3x). The organic layer
was washed with water (2x) and brine, dried over sodium
sulfate, and the solvent was removed in wacuo affording
3 g (89.9 %) of the product.
(h)
(I: RI=R2=Et; Q=CH;NHMe; RP=7-OMe; n=2)

The N-methylformamide of Example 30(g) (3.0 g) in
a 2N aqueous HCl solution (24 ml) was heated at 100°C
for 2 h under nitrogen with stirring. The above mixture
was cooled, poured into 125 ml ice/water, basified with
35% NaOH solution, and was extracted into chloroform and

washed with water (2X), then brine. The organic layer
was dried over sodium sulfate and concentrated in vacuo
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fyri dine and 400 m ethanol was refluxed 0.5 hour and 70 m water
d to provide a honpbgeneous solution. The solution was heated for a
2 hours and allowed to sit at roomtenperature 14 hours. The

’g crystalline oxinme was filtered off to provide a quantitative

P 215-218. 123g of the oxinme was heated briefly on a steanbath
il _acetic anhydride to achi eve~3dtution. The sol ution was cool ed,

.8 M HCO in ether was added and the resulting suspension was

mnth 50 The sus |on s allowed to sit 14 hours at O
er edt® ﬁfe‘gq‘é’g df}eg( ?3353 nE 966- RAORUTY ) Th) RAQuGte¥asn 250 mi
nd refitnmcte?D im ethéle anixtheefIBeraed ik it 17f11ew1ﬁf the nitrile
ere [ 1 irred in 200 m conc.
dﬁéu%rarlg%m%tggln%gl%mFggFSng %@gﬁs?hésvaﬁ@f ‘was neutralized
N T gOM i 50Re hegsndiiehlorofomm, then chloroform, and
5 then 0.25-0.5% isopropylamine/chloroform (column 1);
chloroform, then 1% isopropylamine/1% MeOH/CHCl;
(column 2); and CHClj3, then 0.5% isopropylamine/CHC1;
(column 3)) affording 0.746 g of the product.

1?10 (a)

(I: RI=R2=Et; Q=CH,NHCHO; R8=7-0CH3; n=2)

. A mixture of 1-[[2~(diethylamino)ethyl]amino]-

'%15 7-methoxy-9~-oxothioxanthen-4-carboxaldehyde (3.6 g,

. 0.0094 mol), formamide (48 ml) and formic acid (6 ml)
was heated to 170°C under N; for 8 hours. The mixture
was poured into ice-water, basified with 35% NaOH and

| extracted with chloroform. The organic layef was

:20 separated, washed with watei (2X), then brine and was

: dried over Na;SO4 and concentrated in vacuo to afford
3.88 g of the product. '

(b)
s 7- : -9
! (I: RI=R2=Et; Q=CH;NHz; R8=7-OCH3; n=2)
A mixture of the formamide of Example 31(a)
(3.88 g) and 2N HC1l (32 ml) was heated at 100°C for 2 h

3 under nitrogen with stirring. The above mixture was

;30 cooled, poured into water, basified with 10% NaOH

g solution, and extracted intc chloroform and washed with
water, then brine. The organic layer dried over sodium
sulfate and concentrated in _vacuo to afford 3.6 g of the

. crude product. The product was dissolved in chloroform

®5  and purified by flash chromatography (silica gel;

: eluting with hexane/chloroform (50:50) and then 1% iso-
propylamine in hexane/chloroform (50:50)) affording
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ie5|due was digested in warm Et CAc/EtOH, filtered and the product
¥ed fromthe chilled solution, np 241-243. It was dissolved in
id one equivalent of HO in et hanol was added. 6g of the am de

hydr ¢ de was obtai ned, np 271-272. Exanple 8

N[[ZL Di et hyl am no) et hyl ) am no] - 9- oxot hi onant hen-

4-yl] ] N- met hyl met hanesul f onam de 3lg- Rl err] =Rl err] =Et;

Q=CH W(CH err])SHJerr]CHerr]; Rerr]=H n=2) A solution of 1.5 g
(3.5 Mt met hanesul f onam de of Exanple 6 in TEF (60 m ) was cooled to
O[err] Cn anli@8-gbaf htleendiddailtedl Progluct.0 ol ) was added. The reaction
m xt ur e as VWag dto roon1tenperature stlrred for 10 m nutes, then nethyl
i odi de OF25 :

room t enfler at

X1 as stirred at
fEﬂggfg_vacup. The
g%ﬁ‘a ating with

To a solution of 1.75 g (0.0045 mol) of the amine
of Example 31(b) in 22.5 ml pyridine cooled in an ice

bath under nitrogen with stirring was added dropwise
0.39 ml (0.005 mol) methanesulfonyl chloride in a small
volume of pyridine and the resulting reaction mixture
was stirred at room temperature for 2 h. The mixture
was poured into 375 ml water containing 0.38 g Nadﬁ,
extracted into chloroform, and the organic layer was
washed with water and brine. The chloroform layer was
dried over sodium sulfate, the solvent removed in
vacuo, and the residue was dried in wvacuo to afford
1.61 g (77%) of the product, m.p. 144°C (dec.).

Example 32
(2)

fo To a mixture of 3~chlorothiophenol. (20 g,

0.138 mol), cupric acetate (1.75 g) and DMF (199 ml)
under N; was added in portions K;CO3 (23 g). The

g mixture was heated to 150°C and then 2,5-dibromobenzoic
; acid (43.5 g) was added. The mixture was heated

15 overnight, poured into water (600 ml), filtered, the
filtrate was treated with charcoal and filtered again.
The filtrate was acidified with conc. HCl, extracted
with CHCl;, the organic layer was washed with brine and
4 dried over Naj;S0O4. The solvent was removed in wacuo to
Po  afford 28.9 g of 2-[(3-chlorophenyl)thio]-5~bromobenzoic
h acid.

(b)

A mixture of 2-[{3-chlorophenyl)thio]~5-bromo-
benzoic acid (28.4 g) and conc. sulfuric acid (80 ml)
was stirred at 0°C and then at room temperature
overnight. The mixture was poured into ice-water
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¥ then 1% isopropylam ne/chloroformto afford 1.15 g (74% of the
| met hanesul f onam de as a yel | ow powder, mp. 175-177[err]C. The
ise was also treated with met hanesul fonic acid in nmethanol to

't he met hanesul fonate salt, mp. 194-195.5[err]C (|l abelled

p 8a hereinafter). Exanple 9 NdJ1-[[2-

| am no) et hyl ] am no] - 9- oxot hi oxant hen-

5t hyl ] phenyl sul f onam de

(850 ml) containing conc. NH40H (199 ml) and the product
which precipitated was collected by filtration and dried
at 50°C in_vacuo to afford 15.0 g of a mixture of
l1-chloro and 3-chloro-7-bromothioxanthen-9-one.

5 (c)

A mixture of l-chloro and 3-chloro-7-bromo-
thioxanthen-9-one (13.6 g), pyridine (108 ml) and
N,N-diethylethylenediamine (16.3 ml) was heated to 115°C
for 20 hours. The solvent was removed in_vacuo, and the

210 residue was purified by column chromatography on silica
eluting with CHCl3 (100%),. then 1% isopropyl-amine/CHCl;
to afford 9.3 g of 1-[[2~(diethylamino)-ethyl]amino]-
7-bromothioxanthen-9-one.

(d)

{15 A mixture of 1-[[2~(diethylamino)ethyl]amino]-

3 7-bromothioxanthen-9-one (9.3 g, 22.9 mmol), 203 ml

37% formaldehyde solution, and 3.4 ml 5N acetic acid
solution ‘was heated to 100°C under nitrogen overnight.
The mixture was cooled to room temperature and the solid
;20 formed was removed by filtration. The filtrate was

] diluted with water, basified with 35% NAOH solution and
extracted into chloroform. The organic layer was washed
with brine, dried over sodium sulfate, and the solvent
was removed in _wvacuo to afford 10 g of oil. The above
825 01l in methylene chloride was filtered, the solvent
concentrated in_vacuo, and the crude hydroxymethyl
analog was purified by flash chfomatography (silica gel;
eluting with 25% chloroform/hexane, then chloroform/-
hexane (1:1), then 25% chloroform/hexane, then CHClj3

§30 (100%), and then 0.5-1% isopropylamine/chloroform) to

; afford 3.2 g of 1-[[2-(diethylamino)ethyl}aminoj}-
4-(hydroxymethyl)-7-bromothioxanthen-~9-one.
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e substantially simlar to
ine
$2.54 g (7.15 mmol) of the free base of
.50 ) and benzene- sul fonyl_ghloride (1.1 nl, 8.62 mml),
treatment with nethanesul fonic acid in nethanol The

ghl ori de p( ®i&2uik, of 312

one_and

ERlerr]=Et; Q=CH err]NHSQ[err]Ph: Rlerr]=H n=2) Fol | owi ng
that described in Exanple 6, 2.4 g

phenyl sul f onam de was obt ai ned as the nethanesul fonic

:é recrystallized from et hanol. Exanpl e 10 N[[1-[[2-(D ethyl
| ] anmigag] - 9- oxo- t hi oxant hen- 4 yl]nethyl]acetan1de (1
=B (@=Ck et ) Naiel £ R E: » 1oFol I oving a

55Ubs%@ﬂihéhklzéhﬂhbﬁﬁlaéhy.— T descri bed D , 2.3 40

i acet am de_was obt ained as an orange solid from4.15 g

of (IF& f RcR¥zB%s ofRE¥HeBani nE2df Exanple 4, pyridine (60 m)
(P34 -mmd1e) QHQQﬂﬁg aNeSHACHst al | i zed

Ex ampqglgs?d?t §2 %?%f%&{z in 85 ml toluene was heated
at 60°C for 1 h under nitrogen. The mixture was
filtered, washed with CHCl3, and the combined filtrate
was concentrated in _vacuo affording 3 g of a yellow
solid. The yellow solid was triturated in ether,
filtered, and dried to afford 2.7 g (94.3%) of the
product, m.p. 145-146°C.

(£)
thioxanthen~4-y1Jmethyl ]formamide

(I: RI=R2=Et; Q=CH;NHCHO; R8=7-Br; n=2)

A mixture of 2.7 g (6.2 mmol) 1-[[2-(diethyl-
amino)ethyljaminoj-7-bromo-9-oxothioxanthen~
4-carboxaldehyde, 31.7 ml formamide, and 3.6 ml formic
acid was heated to 170°C under nitrogen and with
stirring for 8 h and the mixture was allowed to stand at
room temperature for 72 h. The mixture was poured into

150 ml ice/water, basified wiith 35% NaOH solution, amd

the solid product was filtered and washed with water.
The solid'product was dissolved in chloroform, washed
with brine, dried over sodium sulfate, and the solvent
was concentrated in vacuo to afford 2.85 g of the
desired formamide, as a yellow/orange solid,

m.p. 132°C (dec.).

(9)

(I: RI=R2=Et; Q=CH;NHz; R8=7-Br; n=2)

A mixture of 2.85 g (6.6 mmol) of the above
formamide (Example 32(f)) in 26 ml 2 N HCl solution was
heated to 100°C under nitrogen for 2h and the mixture
was allowed to stand at room temperature overnight. The
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11 N-[[2-[[2-(Di et hyl am no) et hyl ]am no] - 9- oxot hi oxant hen- 4-yl
' ] benzani de (I: Rerr]=Rerr]=Et; Q=CH err] NHC{O) Ph; R err]=H n=2)
ng a procedure substantially simlar to t hat described in Exanple
P g (68% of the benzam de was obtai ned as a yel | ow powder from

- 18- (3.29 mol ) of the free
t he ami ne of. Exanpl e 4, ~41-

reaction mixture was poured into 200 ml ice/water,
basified with 35% NaOH solution, and extracted into
chloroform. The organic layer was washed with water and
brine, dried over sodium sulfate, and concentrated

in vacuo to yield 2.67 g of a dark oil. The dark oil
was purified by flash chromatography (silica gel;

1250 ml hexane/chloroform (1:1), and then 1% isopropyl-
amine in hexane/chloroform (1:1)) to afford 1.87 g (70%)
of the product, m.p. 79-82°C.

(I: RI=R2=Et; Q=CH,NHSO,Me; R8=7-Br; n=2)

1-[[2-(Diethylamino)ethyljaminoj-4-(aminomethyl)-
7-bromothioxanthen-9-one (1 g, 2.3 mmol) in 11.5 ml dry
pyridine under nitrogen was stirred in an ice bath for
15 min and 0.2 ml (2.6 mmol) methanesulfonyl chloride in
chilled pyridine was added dropwise and the mixture was
stirred at room temperature. The reaction mixture was
poured into 200 ml water, added 0.19 g sodium hydroxide
in ice/water, and extracted into chloroform. The
organic layer was washed with water (2x) and brine, and
dried over anhydrous sodium sulfate. The mixture was
filtered, concentrated in_vacuo and the residue was
stirred in ether, filtered, and dried to afford 1.02g of
the product, m.p. 134-139°C.

(I: Rl=R2=Et; Q=CH,NHCOOMe; R8=H; n=2)

To a solution of 2.94 g (8.27 mmol) of 4-(amino-
methyl)-1-[[2-(diethylamino) Jethyl]amino]Jthioxanthen-
‘9-one (prepared by the process described in Example 4)
in 50 ml methylene chloride containing 5 ml triethyl-
amine chilled to 0°C was added 0.7 ml (9.06 mmol) of
methyl chloroformate and the mixture was stirred for
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pyri E25 m ) and benzoyl chloride (0.42 m, 3.62 mmol ). The product was
puri £ §y col um chromat ography on silica eluting with chloroform (100%
to 1% br opyl ami ne/ chl oroform followed by recrystallization .from ethyl
acet he product nelted at 161-163[err]C. Exanple 12

N[ Di et hyl am no) et hyl ] am no] - 9- oxot hi oxant hen- 4-yl]di et hyl

phosp de (I: HRerr]=Rerr]=Et; G#2«r|NHP(O) (CEt)[err]; Rerr]=H
n=2) solution of 2.28 g (6.41 nmmol) of the free base of the am ne of
Exanp CH[er%;][ewr (50 nl), and triethyl- amne (2 m) at Olerr]C
was ‘t wi t2r ditet hyihepREdpRBEOWaS hremeRd sy Magug, tdheg rmn}te The

react Fonggn xturvﬁsW%%s@bhabadlﬁt cHiSf:&&rBO&n@ vgﬁyrp%nfﬂ%a 3 %
e residue

t enpera *e for 1 hour. The solvent was renoved I n vacuo an

was pur i ed bf@@“@ﬁ?%ﬁ@@ﬁaﬁééléﬁhﬂ%r sshiexpfamm,i dgen ¥ éﬁﬁyl acet at e
(102% . n 5%1:’E|iiyfl&ﬁﬂ.}né-/ﬁﬁ}lbltbf6§ﬁ§ ""“?%—7%0" rna.lje]y (69%)2§f th 00 of
et hanol J sgor oyl Am1el g IV 3istoLe (8 3D 1438 9 (729 o

~[[2- ino)e ino]~-4-[ (methylamino)=

| (I: RI=R2=Et; Q=CH;NHMe; R8=7-0H; n=2)

q 10 A solution of 1.6 g (4 mmol) 1-[[2-(diethylamino)-
ethyl]amino]-4-[(methylamiﬁo]methyl]—7—methoxythiq-
xanthen~9-one ‘(prepared by the process described in
Example 30(h)) in 10 ml 48% HBr solution was heated to

3 110°C for 5 h. After cooling, the reaction mixture was

f 15 neutralized with saturated sodium bicarbonate and
extracted into chloroform (3x100ml). A dark gum,
insoluble in water or chloroform, -was dissolved in
methanol and .combined with chloroform solution. The

;. solvent was concentrated in vacno to afford 1.67 g of a

;20 dark orange solid. The orange solid product was

] purified by flash chromatography (silica gel;
isopropylamine/methanol/chloroform (1:1:98) followed by
a second silica column eluting with isopropylamine/-

: MeOH/CHCl3; (2:2:96)) affording 0.56 g (36%) of

1;25 the product, m.p. 167~169°C.

‘ Example 36

. (I: RI=R2=Et; Q=CH,NHCOOMe; R®=7-OMe; n=2)

D To a solution of 1.55 g of 4-(aminomethyl)-
l1-[[2-(diethylamino)ethyl]amino]-7-methoxythioxanthen—
9-one (prepared as in Example 31(b)) in 40 ml chloroform

~ containing 2 ml triethylamine chilled to 0°C was added

; 0.45 ml methyl chloroformate and the mixture was stirred

;35 at room temperature for several hours. The solvent was

1 removed in wvacuo, the residue was purified by flash
chromatography (silica gel; eluting with chloroform,
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125

e as a yellow solid, mp. 108-110[err]C when recrystallized

bcetate. Exanple 13 ' , .

Oi et hyl ani no) et hyl ] am no] - 9- oxot hi oxant hen- 4-yl] net hyl

fmamide (1V: Rlerr]=Rlerr]=Et; Rerr]=Et; Rerr]=H n=2)

2.0 g (5.6 mmol ) of 1-[[2-(diethyl-

g-am noj - 9- oxo-t hi oxant hen- 4- carddxal dehyde,

fid formc acid (3.0 M, 79.5 mol) was heated at 170[err]C for 4

¢ eaction m xture was cool ed, poured into water and nmade basic

i umthedr 4% gEiephydpmineain sthlorefpmm{inexangs (délddct ed by

fand w&sbediwﬁt h.pageps The SEodubt QAIEHE WiRS realkgBtiRlifed
T

N- et hyl f or mam de

at er., and organi c | ayer was_ separated an ri ed_over
from ethy acgtate ton{eld 0.7J)g of a %ng t yelfow
solid, m.p. 131-132°cC.

Example 37

xanthen-4-y1 Imethyl imethanesulfonamide.3/4 hydrate
(I: R=R2=Et, Q=CH,NHSO,CH3; R8=7-OH; n=2)

To a solution of N-[[1l-(2-{diethylamino)ethyl}-
amino]-7-methoxy-9-oxothioxanthen-4-ylmethyl jmethane-
sulfonamide (0.5 g) (prepared as in Example 31 (c).) in
CH2Cl; (45 ml) at -78°C was added 1N BBr3 in CH3;Cls
(1.75 ml). The mixture was warmed to room temperature,
stirred overnight, and then poured into ice-water
(250 ml) containing 35% NaOH (8 ml). The mixture was
acidified with dilute HCl, then basified with solid
Na;CO3 and then was extracted with ethyl acetate. The
organic layer was separated, washed with brine, dried
over Na;S04 and concentrated in wvacno. . The residue was
purified by column chromatography on silica eluting with
5% MeOH/EtOAc to afford 0.28 g (58%) of product,

m.p. 78°C (dec.).

Example 38

6-methylthioxanthen-9-one

(I: R=R2=Et; Q=CHyNHy; R®=6-CH3; n=2)

Following a procedure similar to that described in
Example 30, parts (a)-(f), but substituting 4-methyl-
benzoic acid for 3-methoxybenzoic acid in part (a), it

. is contemplated that there can be prepared 1-[[2~(di-

ethylamino)ethyl]amino]~6—methyl-S-oxothioxanthen—
4-carboxaldehyde. It is further contemplated that the

* latter can be converted into 4-(aminomethyl)-1-[[2-(di~-

ethylamino)ethyl jamino]-6-methylthioxanthen-9-one by
following procedures similar to those described in
Example 31, parts (a)-(b).
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b sol vent was renoved in vacuo and the residue was purified by
rmat ogr aphy eluting wwth iso- propyl am ne/ net hanol /et hyl acetate
) to afford 1.32 g (57% of the N—ethylfornanlde as an orange
75-77[err]C. Exanple 14

yl am no) et hyl ] am no] - 4-[ (et hyl am no) - nethyl]thloxanthen-g-one
err]=et; Q=CHerr]NHJerr]dharr], Rerr]=H, n=2) By a
tantially simlar to that described in Exanple 4, 1.29 g (92%
am ne was obtained as the di hydrochloride from1l.3 g

Examples 39-41

Following a procedure similar to that described in
Example 34, but substituting, if necessary, an
appropriate amine of the formula V for 4-(aminomethyl)-
1-[{[2-(diethylamino)ethyl]jamino]thioxanthen-9-one it is
contemplated that the following compounds of formula I
can be prepared:

R1
Ve
0 NH(CHg)nN\ o2
-0 |
S
Q
|
Example '
No. Rl R2 n Q RS
39 CayHs CaHs 2 CH;NHC(0)0OCgHs H
40 CaHs CyHsg 2 CH;N(CH3)C(0)O 7~0CH3
~4-CH3~CgHy
41 CaHs CoHs 2 CH;NHC(0)0- 6-CH3
?I - 2-NO,~-CgHy
5 Example 42 :
10 - -1 ] 3 Y, s -

(I: R=R2=Et; Q=CH,NHCH3; R®=6-CH3; n=2)
Following a procedure similar to that described in
Example 30, parts (g)-(h) but substituting 1-[[2-(di-
15 ethylamino)ethyljamino)-6~-methyl-9-oxothioxanthen-
4-carboxaldehyde for 1-[[2-(diethylamino)ethyl]amino]-
5. 7-methoxy-9-oxo-thioxanthen-4~carboxaldehyde, the above
product can be prepared.
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#) of the N-ethylformam de of Exanple 13 and 10.8 m 2N
oric acid. The product was recrystallized from

t etrahydrofuran and nelted at 160[err]C (dec.). Exanple 15
t et hyl am no) ] et hyl ] am no] - 4- (di et hyl am no-

eam nonet hyl ) t hi oxant hen-9-one tri hydrochloride (I:

f err] =Et; Q=CH[ err] N=CHN( Me) F4br]; Rl err]=H, n=2)

:2- (Di et hyl am no)] et hyl ] am no] - 9- oxot hi o-

!mat%l]forrrarride (3g) was diluted with 50 mMl 2N HC and the
_ asteam bath for 90.m' n. The mxture was cool ed,

tered through

® errlI mmenﬁen@@.ﬁso%t%acw gndgshenégfultl ng crude product
@vwed to react with di rrethy formam de dineth acetal_ overnight at
b5 Excess TRELQUIRG Ry Progastuze \ﬁ/&%‘lﬂ-éﬁoﬁedtpﬂtvﬂéﬁﬁrhﬁ?ﬂdth‘é desired

titie @npoundampte By ift ad ByntlempiBtelr enat Oghé Pilyovs | prédud€lcan

chl oro. pr v | Pr NHi,er r]} clvbfg_iom 4-(amino~-methyl)~1-{[(2-(diethylamino)-
g ethyl Jamino]-6-metiylthioxanthen~9-one, pyridine and

q methanesulfonyl chicride.

210 Example 44

(I: R1=R2=Et; Q=CH:;ESSO0,Ph; R&=7-CH30; n=2)
Following a procedure similar to that described in

15 Example 31, part (c}, it is contemplated that the above

product can be precared from 4-(aminomethyl)-1-{[2-(di-
ethylamino)ethyljamino] -7—methoxythidxanthe n-9-one,
pyridine and benzezesulfonyl chloride.

, Example 45

20 (a)

- ~N-phezzlf
(IV: R1=R2=Et; Ri=Ph; R8=H; n=2)

: A mixture of ’;—[[2-(diethylamino)ethy1]éhino]-

25 9-oxothioxanthen-4-carboxaldehyde (3.40 g, 9.59 mmol),

3 formanilide (31 g) aad formic acid (3 ml) were heated to
160°C for 2 hours. The mixture was cooled, poured into
water (200 ml) and sxtracted with ether (3 x 150 ml).

A The agueous layer was basified with 5N NaOH, extracted

". 30 with CHCl3 (3 x 150 mal) and the combined organic

extracts were dried over Nay;SO4 and filtered through
florisil eluting with CHCl3 (100%), then 5% isopropyl-

. amine/CHCl3. The scivent was removed in wvacuo and the

A residue was purifisd by column chromatography on silica

;§3S eluting with 0.5% <> 1% isopropylamine/CHCl; and then by
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1:1). This product was dissolved in 2.5 MHO/EtOH (100 nml), cooled in
fce-bath, filtered, and dried to afford 2.38 g of :

2- (dlethylan1no)]ethyl]an1no]

t 4- (di et hyl am nonet hyl eneam nonet hyl ) - thloxanthen 9- one

ochl oride as an orange solid, mp. 258-260[err]C. Exanple 16

[

by d
21 2-(Di ethylanino)ethyl]aninofﬁg-oxothioxanthen-

r
- [
recrystallization from benzene/hexane (2x) to afford

1.88 g of the desired product.

(b)

1-[[2=(Diethylami byl inoj=4=[ (p} lamino)methyl]
5 thioxanthen-9-ope

(V: R1=R2=Et; R%= Ph; R®=H; n=2)

A mixture of the N-phenylformamide of

Example 45(a) (1.70 g, 3.70 mmol) and 3N HCl (100 ml)
. was heated on a steam bath for 1 hour. The mixture was
{10 cooled, basified with 5N NaOH, extracted with CHCljz

(3 x 100 ml) and the combined organic layers were .dried
over NazS0s; and concentrated in vacuo. The residue was

purified by column chromatography on silica eluting with it
ether (100%), then 5% isopropylamine/ether; followed by

a second silica column eluting with 1% isopropylamine/-
ether to afford 0.80 g of the desired product,

m.p. 133~135°C.

(c)

(I: R1=R2=Et; Q=CH,N(Ph)SO,Me; R8=H; n=2)
Following a procedure similar to that described in

% Example 22 it is contemplated that the above product can
f be prepared from 1-[[2-(diethylamino)ethyl]amino]-
125 4-[(phenylamino)methyl]thioxanthen-9-one of
- Example 45(b), methanesulfonyl chloride, methylene
chloride and triethylamine.

It is contemplated that other membhers of the
genus I may be made in a fashion analogous to that of

Examples 1-14, substituting the appropriate 1-[[2-(di-
alkylamino)ethyll]amino]~ or 1-~[{3-(dialkylamino)propyl]-
amino}-9-oxothioxanthen-~4-~carboxaldehyde for 1-[[2-(di-

' ethylamino)ethyl]lamino]~9-oxothioxanthen-
4-carboxaldehyde, or in a fashion analogous to that of ;Q
Examples 15-45 but utilizing an appropriate 1-[[(di- 1
alkylamlno)alkyl]amlno] 9-oxothloxanthen-
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¥t hyl Jtrifluoroacetamde (1: Rerr]=Rerr]=Et

gr ] NHC(O) CF[err]; Rerr]=H n=2) A sol ution.of .

bomet hyl ) - 1-[[ 2- (di et hyl - ami no) et hyl ] ami.no] t hi oxant hen-9-one (2.91
¥ mol) in 80 m nethylene chloride at O[err]C was treated with

B oacetyl chloride (14.75 m 0.6],M solution in toluene; 9.0 mml)

g recaction mxture was stirred at"Oferr]C for 90 mn. The mxture
M centrated in vacuo and the residue was purified by flash

i 00" ANl rHidd Lddifde F (4002he AiGahydad Shid RipeRY! am ne/ Et OAc)
BN recrystal lil zat | r?efrogr%%gyh%? aceét ate t%&/afford 2.52 g (68% of the

. as (ETWESTFaAre degcribed1bn¥rf i ASHUpl 296)803Fhe free base

B sol ved in nethanol and treated with nethane- sulfonic acid (0.55 g,

5.72 @ol) to afford the nethanesul fonate_salt,. mp. 152-15€4err]€:after
recry@ al | i zati oRIRTFASHIATYE CERRLPE 9Baf e EXARPI &L &Y A mxture
of thﬁnsslicteﬂﬁedéﬂdﬂidﬂﬂlthﬁog,activity in mice according to the

following procedure:

The animals were pooled, implanted subcutaneously
with 30 to 60 mg tumor fragments by l2-gauge trocar, and
again pooled before unselective distribution to the

10 various treatment and control groups. For early-stage
treatment, chemotherapy was started within 1 to 5 days
after tumor implantation while the number of cells was
relatively small (107 to 108 cells). For advanced-stage
treatment, chemotherapy was delayed until the tumor

115 became relatively large (200 to 300 mg in size). A

300 mg tumor contains approximately 3 x 108 total cells.

Tumors within a given advanced-stage trial were within a

2.5-fold size range for 90% of the animals. Tumors were
measured with a caliper weekly (or twice .weekly for the

#20 more rapidly growing tumors). Mice were sacrificed when

their tumors reached 1500 mg (i.e., before they could
cause the animal discomfort). Tumor weights were -
estimated from two-dimensional measurements.

The treatment and control groups were measured

425 when the control group tumors reached approximately

: 700 to 1200 mg in size (median of group). The median

tumor weight of each group was determined (including
zeros). The T/C value (weight of treated tumors over

5 the weight of control tumors ) in % is an indication of

%30 antitumor effectiveness: A T/C equal to or less than 42%

% is considered significant antitumor activity by the Drug

E Evaluation Branch of the Division of Cancer Treatment

§ . (NCI). A T/C value <10% is considered to indicate

i? highly significant antitumor activity. A body weight

235 loss nadir (mean of group) of greater than 20% or
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£) and cupric acetate (5.0 g) in DMSO (500 m) was brought to reflux
Bssi um carbonate (54.3 g) was added in portions.

chl orobenzene (42 m, 0.36 nol) was then added via syrlnge and the

r was refluxed for 3 hours. The reaction mixture was poured into
treated with charcoal and filtgged through celite. The filtrate was
i filled Wi th concentrated HCO and the precipitate which fornmed was
col | eded by filtration, washed with water and dried in vacuo at 60[err]C

to af ffrd drdditer (M) 208 ArhgiaehtRsophesyhdidéfda RSMARIiCAE J.
5- an excessively toxic dosage.
The results are shown in Table I for pancreatic
ductal adenocarcinoma #03 and in Table 2 for colon
5'5 adenocarcinoma #38.
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A To a stirred solution of concentrated Herr]SOerr] at

y Wwas added 2-[(3-chl orophenyl)thio] benzoic acid (75.00 g, 0.28 nol)

ions over 1 hour. The mxture was stirred for 2:hours, poured into

rated NH err]OH (500 mM) in water (2.5 1) and the preC|p|tate whi ch

g@\as collected by filtration, washed with water and dried in vacuo at
Cto afford 65.9 g (95% of a-#9xture of 1-chloro and

‘ot hi oxant hen-9-one. (c) A m xture of 1-chloro and

ot hi oxant hen- 9-one (14.01 56.8 Mol ), pyridine (20 m) and di-

I nopr opyl am ne (5.13 g, 39. was refluxed until the reaction

ipl ete. The heat was renoved, the solvent was renoved in vacug a f

bi due was taken up in chloroformand purified by col um ota

k- Dose
E Weight (mg/kg)
2 T/C Loss Drug i.v. or
: Example # (%) (9)* Deaths p.o.
] 1 0 1.6 0 1739
4 2 0 2.0 0 576
1 7 1.6 0 144
. 0 0.4 0 570
| 0 1.6 0 222
1 6 0 1.6 o - 124
0 3.2 1/5 400
1 8 0 0.8 0 304
3 9 8 1.6 0 1395
3 10 0 2.4 0 540
i 1 0 0.8 0 855
] 12 36 3.2 0 1298
i 13 0 2.4 0 431
3 14 0 1.2 0 448
; 15 0 2.0 0 390
] 16(a) 21 +0.8 0 1171
§ 17(£) - 17 2.0 0 1060
* 18(e) 82 1.0 0 128
18(£) 0 5.2 2/5 256
19(e) T4 3.4 0 610
20(b) 10 0.4 0 383
21(c) 0 4.5 0 208
22 0 3.2 0 465
23 20 2.4 0 1212
24 0 2.3 0 203
25 0 4.6 0 288
26 13 2.2 0 654
27 5 +0.8 0 2594
28 0 2.8 0 552
29 6 2.4 0 2403
Sheet Has Been Replaced
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gaphy on silica eluting wwth chloroformto renove the unreacted
isoner and then 5% i so- propylam ne/chloroformto afford 5.10 g

f1- [ [ 3- (di et hyl anmi no) propyl ] am no] t hi oxant hen- 9-one as an orange

1 A m xture of 1-[[3-(diethylam no)propyl am noj-

ien- 9-one (5.10 g, 15.0 nmmol ), éornalln (160 M) and 5N acetic acid
fwas heated to 90[err]C 16 hou? addi tional 5N acetic acid (0.20
fidded, followed by formalin (50 m) and the m xture was heated at
or approximately 57 hours. The mxture was diluted with water,
ith 5N NaOH and extracted with chloroform The organic |ayer was
&r Na[err]SOerr] and RABIEdL h{eogh'd)silica colum eluting with
10l / chl orof orm and then i sopropyl am ne/ met hanol /- chl or of orm

-to afford 3.82 g (69% of 1-[[3-(di- Total
tno) propyl ] am noj - 4- (hydroxynethyl)thloxanthen- 9-one as an Dose

r own gum Weight (mg/kg)

T/C Loss Drug i.v. or

Example # (3) {(g)* Deaths p.o.
31(c) 0 5.6 0 248
30(h) 0 1.4 0 880

33 28 2.0 0 1281

34 0 3.6 0 248

36 0 0.4 0 155

37 7 0 0 32

45 *Average body weight was 25 g.
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?e)

1-[[ 3- (D et hyl am no) popyl ] am no] - 9- oxot hi o-

- car boxal dehyde (I1: Rlerr]=Rerr]=Et; R err]=H n=3)
pf 1-[[ 3-(di et hyl am no) propyl ] am no] - '

3 et hyl ) t hi oxant hen- 9- one (3. 82 g),
5 g) was refluxed for 6.5 hour§2 The m xture was cooled to room

re,

q10

The compound of Example 6 was tested by bolus
intravenous injection against a number of other tumors
as shown in Table 4.

The compound of Example 8(a) was tested against a
number of tumors as shown in Table 5.

The compound of Example 36 was tested against a
number of tumors as shown in Table 6.

Representative compounds of the invention were
tested against Mammary Adenocarcinoma 16/C/RP as shown
in Table 7.

Representative compounds of the invention were
tested against P388/adriamycin resistant leukemia as
shown in Table 8.

-
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Loss at
Nadir
g/mouse

W,t.

Total
Dosage
mg/kg

Tumor
Free

T/C Value
in

Schedule

Tumor

oi |

- d t hrough celite,

form (3xg50m ).
N vacuo,

1/4
0/4
0/5
0/5

16%
16%
15%
15%

~0.4
~0.4
-0.4
-0.4

16 hr infusion
days 7,20

960
© 600

Human Adeno Squamous
Lung #125

0/7
0/7

18%
16%

~
!

720 4 hr infusion

454

Mammary 16/C

i
I

days 1,4

0/7

3 hr infusion -2.8 23%

960

Mammary 16/C/Adr*

and a crude oil
and heated on a steam bath for
spd s tie30 1 ,35% NaCH, @t racked, |cnto ghl or okor m (3x150m ),
yef ar ad ove'r* sod‘r um SLﬁﬁate AgdNSoncent at e& i n vacuo to

The brown oil

fleed
I

q‘acgf e

and the filtrate was concentrated
3.3 g (87% of the predue%—éﬁ;4%4ﬁ+ﬁm+4y4
o( Di ethylan1no)propy|]an1qg
sochl oride 3/2 hydrate (I:
A solution of 1-[[3-(
hi oxant hen- 4- car boxal dehyd
m NnthfOHdeevmsaHommtoreHuxfm 2 h. The m xture was

ed with 5 mM 5N sodi um hydroxi de solution and extracted into

The organic |ayer was dried over sodium sulfate,

was di ssolved in a 3N aqueous HC

3 h. The above m xture was

was purified by flash

days 1,4

1/5
0/5

0%
9%

[= -}
™ N
i1

3-15 bolus

732
477

Colon Adenocarcinoma
#38

2/17
1717
0/7
0/7

11s
11%

-209

fusion

in
days 6,13

960

Colon Adenocarcinoma

4 hr

"209

#38

26%
26%

"200
~-2.0

600

0/5
0/7

8%
12%

720 3 hr infusion

454

Colon #51

days 3,7

in vacuo to

1/74

222 3 hr infusion ~1.6

Panc 03

thyl) thloxanthen 9- one
Q=CH err] NEMe; R err]=H
opyl]an1no]

nmml) and 3 g of formc acid

*adriamycin resistant
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f A mixture of 1-chloro and—3=chltorothtoxanthen-
e (40 nl) and N, N-di et hyl el &8 B/ Pe

mately 22 hours and then the
was comnbi ned with the crudﬂ

experinmental runs and the

ogr aphy

MG

n silica eluting with chloroform

ﬂgmgll m) was refluxed for
enoved i n vacuo.
g) obtained fromthree
i fied by col um
then 1%

9-one (20 g),
The

| am ng/84hl orof orm and finally 2% i sopropyl am ne/chloroformto

basifigd
[#]

Wt. Loss at

Total
Dosage
mg/kg

Rre of 3
32

Tum
Free

Drug
in % Deaths

T/C Value

Nadir
gq/mouse

Drug
Route

Tumor

Schedule

days 3-7

0/5
0/5

4/5
0

13. 4 gudf|l X[ [Rw(diwret hyl anmi no
[ 4 (df 962 By arr%ﬁo)etﬁyl]armno]-
formalin (390 m) and 5N acetic acid (6.5 mM) was heated to
all owed to stand over the weekend and then was
nore hours. The m xture was poured into ice

<r e~

5 hours,

r]C for severa

with 35%
n n 1w
~ ~ NN
[ 3} S | inm
(=) OO0
(= OMOoOO
o O <t O <
™~ OONO.
I 1+ 11
(=] o
7oRAd
@ ™
n nal
Do B
o mm.r,
T T
8 0,600
o - 0 0
o W NOoOIIn
< [ B e N o
™ ™~ = 1D N

Colon
Adenocarcinoma #38

500
250

Coleon 51/a

days 3-7

days 3-7

pP.o,

5/6 0/6

-7.1 32

i.v. 2x/day

i.v.—>p.o.

340

Mammary 16/C/Adr*

days 1-4;
p.o. day 5

-2.3 61 3/6 0/6

i.v. 2x/day

284

days 1-4;
p.o. days 5-6

i.v.—p.o.

)ethyk]anino t hi oxant hen-9-one. (b)

hi oxant hen-9-one (13 g,

0/4 0/4

39

days 5.6

i.v. 2X/day
days 1-4,

p.o,.

ioVo"'pnOc

183

facds famyein teatatant:




Loss at

wt *

Total

hd extracted with chloroform The organic |ayer was washed W th
+dried over Na[err]Sd err] and concentrated in v@fmuSheetTlaeBereﬂR

ed by colum chromat ography on silica eluting in 25%
& ']/ hexane; 50% CHC [err]/hexane; 75% CHO [err]/-
r]; 0.5%isopropyl am ne/ chl oroform 1% i sopropyl am ne

2%

pyl am ne/yp chl orof orm then 2% i sopropyl am ne/ 2% IVEO—VCHCI[err] to
le% of 1-[[2-(dinethyl am no)et hyl ] am no] -
A ) thisox ant ea+9- one.4 g;%
A di et hgligni hd) Bt hyM M no] - &° t hi oxant hen- 4-carboxal dahyde
RHrr]=Rerr]=Me; Rerr]=H n=2). A m xture of
Iqri no) et hyl ] ami no] - 4- (hydr oxynet hyl ) t hi oxant hen-9-one (9.2
i toluene (322 mM) was heated to about 60[err]C and then
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' f or
at ed
(ni met hyl am no) et hyl

hnganese oxi de (MQ2,
1 hour.
in vacuo to afford 7.9 g
] am no]

16 9) was added and the. m xture was heated at
The m xture was filtered and the filtrate was

(87% of the product.
- 9- oxot hi oxant hen-
Rlerr]=Rlerr]=Me; Q=CH err] NHCHO, Rl err]=H

N-[
4-yl- yl]formam de (I:
Am e of 1-[[2-(dimethylam no)ethyl]am noJ-
9- ox ot oxanthqu&-carboxaldehyde (4.75 g), formam de
o
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Fm) and formc acid (7.6 m) was heated at 170[err]C for 4 hours. The
fre was poured into ice water (250 m),. basified with 35% NaOH and
cted with chloroform The organic | ayerr was washed with water (2X),
tbrine (1X) and the solvent was dried over Na[err]SJerr] and

intrated in vacuo to afford 6.2 g of the product. (e)

I nonet hyl ) - 121 [ -(di et hyl am no) et hyl ] am no] - 9- oxot hi oxant hen- 9- one
irochl ori de 21 ydratre (1: m[err]:\?R[errR:I\/E Q=CH eqrINH err]; .
]=H n=2) & 8| A nixtlure of "N-[[1-T[2- (dﬁneth'ylamno)ethyl]
] - 9- oxot hi o¥@nt hen-4-yl | nmet hyl Jformam de (6.2 g) and 2N HO (52 m)
eated to 100Q for 1.5-2 hours. The reaction m xture was poured into
ater, basif{ied wth 35%NaCH, and extracted with chloroform The
i C Iayer \A@s-«wa:ihed w@th water (2X, then brige (1x3, dried over
& r]Sqerr] §rl.d c®ncent ateda n vacwp. The residlue purified by
gm chromatogrgphy on silica eluting with ethyl acetate, then 0.5%
gt hylam nely , '
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- (Di et hyl am no) et hyl ] am no] - 9- oxot hi oxanthen ?
anesul f onam de met hanesul‘fonate (I: RLerﬂi?ﬁIe@tr}lralﬁe'\e/Ekeplaced :

(
met h
[err]NHSO err] Me; Rerr]=H, n=2) - - : :
B\i noret hyl ) - 1-[ [ 2- (di met hyl ani no)Jet byl ] - ani no] - 9- OXC“""M"’HHHHM one
&, 6 mol) in 30 mM dry pyrigégg under nitrogen was sti '
erature until the solution was conplete. The solution was chilled in an

bath and 0.52 m (6.7 nmmol) methane- sulfonyl chloride in chilled

di ne W@Qﬂ%ﬁbﬁaﬁéa%&a@im&yr&m Prdsead for 1 h at room
erature.. The reaction mxture was poured intqg 52& .wat er cont ai ni ng

!
g‘-”é’cﬁiﬁ%nhwgﬂfiﬁe‘?n%x?? PR ‘P#\t‘%‘%rﬂ h&RdBgani c | ayer was
edinvidnt ivat EFormdihtendiRed "Composhitioms wwgerhathywdthusneodi um sul fate.
mxture was filtered angd onceqtﬁ?ted i cug. _The_ residue (2.5 g) was
stilrr &F MR ROP-tPRip PRES o oe T by (arcaatable Sa 5 a8 Re product, m .
126- 12qjerven€s Olre vehéeléaswhiels aife s MesttiivellyOrdefendedr eated with
rre_t-’har]]eewifno YsC c%%Qegg', 4§09)p519eﬂé19£f J%J%cg:igﬁz%fogf oral

administration in solid or liquid form, for rectal or

t
0
T

topical administration, and the like.
The compositions can be administered to humans and

) animals either orally, rectally, parenterally
{intravenously, intramuscularly or subcutaneously).,
intracisternally, intravaginally, intraperitoneally,

. locally (powders, ointments or drops), or as a buccal or
nasal spray.

5 Compositions suitable for parenteral injection may
comprise physiologically acceptable sterile aqueous or
nonaqueous solutions, dispersions, suspensions or
emulsions and sterile powders for reconstitution into ’ i
sterile injectable solutions or dispersions. Examples .

0 of suitable aqueous and nonaqueous carriers, diluents,
solvents or vehicles include water, ethanol, polyols
“(propylene glycol, polyethyleneglycol, glycerol, and the
like), suitable mixtures thereof, vegetable o0ils (such
as olive o0il) and injectable organic esters such as

5 ethyl oleate. Proper fluidity can be maintained, for
example, by the use of a coating such as lecithin, by

the maintenance of the required particle size in the
case of dispersions and by the use of surfactants.
These compositions may also contain adjuvants such

0 as preserving, wetting, emulsifying, and dispensing
agents. Prevention of the action of microorganisms can
~ be ensured by various antibacterial and antifungal
agents, for example, parabens, chlorobutanol, phenol,
sorbic acid, and the like. It may also be desirable to
5 include isotoni¢ agents, for example sugars, sodium
chloride and the like. Prolonged absorption of the




pr oduct—as—the—wethanesul fonate salt, mp. 168[err]C (dec.). Exanple 19
' Fﬁﬂggmytﬁgfgmghgﬁggure simlar tg that :described in Exanple 17(c),

e was p of 1-[[3-(di- - ,;: - -
yl am npiﬂﬂﬂm u m} hi oxant hen-9-one, froma m xture of 1-chloro and
| or ot hi : (15. 15 9%1§1'4 mmol ), pyridine (20 m ) and

et hyl - am nopropyl am ne (6.01 ¢g,758.7 mmol). (b) Fol |l ow ng a
edure simlar to that described in Exanple 17(d), there was obtained * ! -
9 (83fféct¥ble pharmaceutical form can be brought about by

the use of agents delaying absorption, for example,
aluminum monostearate and gelatin.
If desired, and for more effective distribution,

by

;
&

45 the compounds can be incorporated into slow release or
4 targeted delivery systems such as polymer matrices,
liposomes, and microspheres. They may be sterilized,
for example, by filtration through a bacteria-retaining
filter, or by incorporating sterilizing agents in the
10 form of sterile solid compositions which can be
dissolved in sterile water, or some other sterile - |
injectable medium immediately before use. ;
solid dosage forms for oral administration include _ !
_ capsules, tablets, pills, powders and granules. In such
‘15 solid dosage forms, the active compound is admixed with
at least one inert customary excipient (or carrier) such
as sodium citrate or dicalcium phosphate or (a) fillers
or extenders, e.g. starches, lactose, sucrose, glucose,
mannitol and silicic acid, (b) binders, e.g. carboxy-
j20 methylcellulose, alignates, gelatin, polyvinyl-
pyrrolidone, sucrose and acacia, (c) humectants,
e.g. glycerol, (d) disintegrating agents, e.g. agar-

agar, calcium carbonate, potato or tapioca starch,
alginic acid, certain complex silicates and sodium
25 carbonate, (e) solution retarders, e.g. paraffin,
(f) absorption accelerators, e.g. quaternary ammonium
compounds, (g)-wetting agents, e.g. cetyl alcohol and
glycerol monostearate, (h) adsorbents, e.g. kaolin and
bentonite, and (i) lubricants, e.g. talc, calcium
stearate, magnesium stearate, solid polyethylene
glycols, sodium lauryl sulfate or mixtures thereof. In
the case of capsules, tablets and pills, the dosage
. forms may also comprise buffering agents.
The percentage of active component in the
composition and method for treating tumors or cancer can
be varied so that a suitable dosage is obtained. The




-[[3- (d|nethylan1no)propyl]an1no] 4- (hydr oxynet hyl ) -
"hen-9-one, from 1- [[3 (di met hyl am no) propyl ] -
hi oxant hen-9-one (6.8 g, 21.8 mol ), formalin (175 m) and gl aci al
hcid (0.75 m). (c) '
Hi net hyl ami no) propyl ] am no- 9- oxothloxanthen- 4- car boxal dehyde
2 I1: Rerr]=Rlerr]=Me; R err]=H63%=3) . Follow ng a procedure
to that described in Exanple 17(e), there was obtained the product

‘ Lgn(gldg’%tgq&a mﬁﬁ‘}'g{:%g%%]n%n}%g i %W‘tﬁ% §-§ JprigRdesr oduct
i fi ed kdgpeadimy upohranalcmﬁnﬁ&manﬂssﬂddgamentumsnggwashtﬁHCI[err]
criteria: the route of administration, the duration of
treatment, the size and condition of the patient, the
5 potency of the active component, and the patient's
response thereto. An effective dosage amount of active
component can thus readily be determined by the
clinician considering all criteria and utilizing his
best judgement on the patient's behalf.

-_
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}pylanine/CHCl[err]. (d) xanthen-4-y|]nethyl]5N-nethyl]fornanide:ES
:;IV: Rlerr]=Rlerr]=Me; Rlerr]=Me; Rerr]=H n=3) A mxture o
f or mami de (50 m), formc acid (5.2 g) .and

i met hyl am ne) propyl J]am no]- 9- oxothloxant . yde
:12.16 mmol )  was refluxed for Ng urs iﬂ!@ I&E“im ﬁﬂht ed
: ter (250 m), basified with 35% %ﬂ and e Cl [err]

The organic |ayer was dried Over Na[err]SOerr], passed

a pI $I|Ica eluting with CHCl[err] (100%, then 2@6

| | am [err] to afford 3.93 g (84% of the product. (e)

® et hyl anilno) Br copppamidn off- £orprdehy| am no- '

hi oxant hen- 9- one di hydrochl ori de nonohydrate; (I; R err]=R err]=M;

n=3) A sol ution of above
o] NH (CHz )N
2/n \Rz
59
S
Q

wherein: (1) n is 2 or 3;

Rl and R? are independently lower-alkyl;

Q is a residue chosen from the group consisting of
CH,NHR3, CH3N(R?)SOzR7, CH,NHCHO, CH=N-Ar,
C(O)NRSR6, CH N(R4)C(O)R7, CH,N(C3Hs)CHO,
CH,N(R%)P(0) (O-lower-alkyl);, CHpN=CH-N(R®)(R10),
CH,N(R4)C(O)CF3 and CHaN(R%)C(0)OR7;

R3 is hydrogen or lower-alkyl;

R¢ is hydrogen, lower-alkyl or Ar;

R5 is hydrogen, lower-alkyl or Ar;

R6 is hydrogen or lower-alkyl;

R? is lower-alkyl, or Ar;

R® is hydroxy; _

Ar is'phenyl or phenyl substituted with methyl,
methoxy, hydroxy, halogen or nitro; and

R? and R10 are independently lower-alkyl; or

(2) Q is a residue chosen from the group

consisting of CH,N(R4)SO;R7, CH=N-Ar, C(O)NRSRS,
CH,N(R4)C(O)R7, CH,N(R%)P(0)(O-lower-alkyl)a,
CH,N(R4)C(O)CF3 and CH;N(R*)C(O)OR7; R8 is hydrogen,
lower-alkyl, lower-alkoxy, or hydroxy; Ar is phenyl
substituted by hydroxy; and n, R, R2, R4, RS, R6, and
. R7 are as defined hereinabove in part (1) with the
proviso that one or more of R4, R, or R7 is Ar; or

(3) Q is a residue chosen from the group

consisting of CHyN=CH-N(R?)(R10), CH2N(R%)C(0O)CF3 and
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?) in 40 M 3 N HO was heated on a steam bath for neutralized
1500 NaCH sol ution, and chilled on ice for 1 h. The | ayer was

ed and a crude ‘\\\\jirﬁﬂ4L\\JLTﬂnﬁ
ssolved in chloroformand filtered through S|I|ca ﬁﬂm 1%

:pylan1ne/chloroforn) to afford 2. 3§4g of the desired “anitnes
b gum

CHaN(R%)C(0)OR7; R8 is hydrogen, lower-alkyl, lower-
alkoxy, or hydroxy; and n, R1, Rz, R4, R7, Ar, RI and
R10 are as defined hereinabove in part (1);

or a pharmaceutically acceptable acid-addition salt or
solvate thereof:.

2. A compound as claimed in claim 1 wherein:

n is 2 or 3;

R! and R2 are independently lower-alkyl;

Q is a residue chosen from the group consisting of
CH;NHR3, CHoN(R4)SO2R7, CH;NHCHO, CH=N-Ar,
C(O)NRSRS, CH;N(R%4)C(0O)R7, CH;N(C2Hs)CHO, -
CH;N(R4)P(0) (O~-lower-alkyl)s, CHyN=CH-N(R?)(R10),
CH,N(R%)C(0)CF3 and CH3N(R%)C(O)OR7;

R3 is hydrogen or lower-alkyl;

R¢ is hydrogen, lower-alkyl or Ar;

R5 is hydrogen, lower-alkyl or Ar;-

Ré is hydrogen or lower-alkyl;

R? is lower-alkyl, or Ar;

R® is hydroxy;

Ar is phenyl or phenyl substituted with methyl,
methoxy, hydroxy, halogen or nitro; and

R? and R0 are independently lower-alkyl;

or a pharmaceutically acceptable acid-addition salt or
solvate thereof.

3. A compound as claimed in claim 2 wherein:

Q is a residue chosen from the group comnsisting of
CH2NHR3, CH;N(R%?)SO0,R7, CH3;NHCHO, CH=N-Ar,
C(O)NRSR6, CH3N(R%)C(O)R7, CHaN(CyH5)CHO, and
CH;N(R*)P(0) (O-lower-alkyl),,
and R4 is hydrogen or lower alkyl.

4. A compound as claimed in claim 3 wherein

Ar is phenyl or phenyl substituted with methyl,

methoxy, halogen or nitro.
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The product was converted into the correspondi ng hydrochioride—sakt—by
di ssolution in MeOH and treatnent with concentrated FKJL”H ” of
t he di hydrochl ori de nonohydrate, mp. 228-229[err]C MFMImﬁﬁmil
N-[[1-[[2-(di nethyl am no) et hyl]am no3-9- oxot hi oxant hen-

4-ylJmethyl ] -N-nethyl formam de [Formula J.V: R err]=Rerr]=Me; R err]=M;

Rlerr]=H n=2) A mixture of 1-[[2-(T 5rrethylamno)ethyl]amno]

9- oxot hi oxant hen- 4- car boxal dehyde (4.75 g, 0.15 nol), N-nethylformam de (48
n) and formc agid @3¢ %m%k%nﬁaﬁshﬁi%gﬂe&t1ﬁ79i§iﬁ]E:@ﬁéfélé hours and t hen
0 er

was al |l owed to sfand at mte ure roxi mately 64 hours. The
reaction mi xt dse2wabopbuRedandi B vaxereyipto A a%) ispdwidrogemerh 35% NaCH,

extracted wghp ?@Chharﬁy igx&owgyeagﬁgpnlc | ayer was separated, washed with
water (2X) and tThen brine (1X) and was dried over hh[errésxigrrl The
sol vent compound as claimed in claim lect from

the group consisting of
1-[[2-(diethylamino)ethyljamino]-4-[ (methylamino)-
methyl)-7-hydroxy-thioxanthen-9-one and
N-[[1-(2-(diethylamino)ethyl]amino]-7-hydroxy-
9-oxothioxanthen-4-yl]methyl Jmethanesulfonamide.
7. A compound as claimed in claim 1 wherein
n is 2 or 3; : -
Rl and R? are independently lower-alkyl;
Q is a residue chosen from the group consisting of
CH,N(R4)SO,R7, CH=N-Ar, C(O)NRSRS, CH,N(R%)-
C(O)R7, CHyN(R%4)P(0)(0O-lower-alkyl)a,
CH,N(R4)C(O)CF3; and CHN(R%)C(O)OR7;
R4 is hydrogen, lower-alkyl or Ar;
R5 is hydrogen, lower-alkyl or Ar;
R6 is hydrogen.or lower-alkyl;
R? is lower-alkyl, or Ar;
R8 is hydrogen, lower-alkyl, lower-—alkoxy, or

e e ot e S LT R

hydroxy; and
Ar is phenyl substituted by hydroxy; with the

53
§

proviso that one or more of R%, RS or R7 is Ar;
or a pharmaceutically acceptable acid-addition salt or
solvate thereof.

8. A compound as claimed in claim 1 wherein:

n is 2 or 3;

Rl and R? are independently lower-alkyl;

Q is a residue chosen from the group consisting of

CHoN=CH~N(R?) (R10), CH,N(R4)C(O)CF3 and

CH;N(R4)C(O)OR7;

R% is hydrogen, lower-alkyl or Ar;

R? is lower-alkyl, or Ar;

R8 is hydrogen, lower-alkyl, lower-alkoxy, or
hydroxy; —_—
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gnoved in vacuo to afford 5.75 g of the prodyc
Di met hyl am no) et hyl ] am no] - 4- [ (et hyl am no
t hi oxant hen- 9- one di hydrochl ori de. 5/ 4 hydrate "’I"IWM!””W’,%NE
rr]NHVe; Rlerr]=H n=2) By a process sinila’ to l e
1.8 g 1-[[2- (di et hyl am no) et hyl ] am no] - 4- [ (et hyl -
met hyl ]t hi oxant hen-9-one was .obtaine®from5.7 g (15.4 mol) of the
pondi ng N—nethylfornan1de of Exanpl e 20(a) and 50 M 2 N HO, after

| cation of thg cht Qyt oG 1gel
chl-orof orm then 0 596| opr yP¥n?héﬁ£%Ioro 1'%3 othy
i soprippyl ami ne/ chl or mqﬁhgxy.Thvdrﬁu. bh%bom @bmaetrmvd angt 0 t he

spondi ng di hy¢r @glal @10 dgre independently lower-alkyl;
: or a pharmaceutically acceptable acid-addition salt or
solvate thereof.

9. A compound as claimed in claim 8 wherein
R® is hydrogen, lower-alkyl, or lower-alkoxy; R? is
hydrogen and Ar is phenyl or phenyl substituted with
methyl, methoxy, halogen, or nitro.

10. A compound as claimed in claim 9 wherein
n is 2 and both of R! and R? are ethyl and R® is -
hydrogen or methoxy.

11. A compound as claimed in claim 10 wherein
Q is CHoN=CH-N(R?)(R1?) and R® and R1® are both methyl.

12. - A compound as claimed in claim 10 wherein
Q is CH,NHC(O)OR’.

13. A compound as claimed in claim 12 wherein
R7 is lower-alkyl. '

14. A compound as claimed in claim 13 selected
from the group consisting of
methyl N-[[1l-[[2- (dlethylamlno)ethyl]am1no]-9-oxothlo-
xanthen-4-yl]methyljcarbamate and
methyl N-[[i-[[2-(diethy1amino)ethyl]amino]-?-methoxy-
9-oxothioxanthen-~4-yl]lmethyl jcarbamate.

" 15. A pharmaceutical composition which comprises
a compound as claimed in any one of claims 1 to 14 and a
pharmaceutically acceptable carrier or diluent.

16. The use of a compound as claimed in any one
of claims 1 to 14 for the preparation of a medicament
for treating a tumor in a mammal.

17. The use of a composition as claimed in
claim 15 for the preparation of a medicament for

‘treating cancer in a mammal.
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-28- - 5/4 hydrate salt by treating with conc. HO in nethanol to
1.8 g (30% of the product, mp. 177[err]C (dec.). Exanple 21 (a)
N—[[ -[ [ 3- (di net hyl am no) propyl ] am no] - 9- oxot hi oxant hen- :
4-ylJmethyl]formam de (Formula |I: R err]=Rerr] Ma(}G{eH]NH}D

Rl err]=H, n=3) A solution of 1-[[3- (d|nethylan1no)propy|]an1no
9- oxot hi oxant hen- 4- car boxal dehyde (3.6 g; 19757 mmol) in 50 m for
containing 3.6 g of formc acid was refluxed for 1.5 h and then was
to stand at room tenperature overnig%B %Pﬁﬁ eaction mxture was dil.ut
with water (400m), basified with 3 nft8 sol uti on, __

THIOXANTHENONE ANTITUMOR AGENTS

Compounds having anti-tumour activity are disclosed
having the formula
R
/
0 NH(CHz)nN\ ]
R

0

S

wherein: (1) n is 2 or 3;

R! and R? are independently lower-alkyl;

Q is a residue chosen from the group consisting of
CH,NHR3, CH;N(R%)SO;R7, CH,NHCHO, CE=N-Ar,
C(O)NRSRS, CHN(R%)C(O)R7, CH,N(CyHs5)CHO,
CH2N(R%)P(0) (O-lower-alkyl),, CH,N=CH-N(RY)(R10),
CH;N(R4)C(O)CF3 and CH,N(R%)C(O)OR7;

is hydrogen or lower-alkyl;

R! is hydrogen, lower-alkyl or Ar;
R3> is hydrogen, lower-alkyl or Ar;

W

Ré is hydrogen or lower-alkyl;

R’ is lower-alkyl, or Ar;

R® is hydroxy;

Ar is phenyl or phenyl substituted with methyl,
- methoxy, hydroxy, halogen or nitro; and

~ RY and R!? are independently lower-alkyl;

or

' Th1s Sheet Has Been
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stirred rapidly for 30 mn, and the precipitated solid was filtered, washed
wth water, and dried, yielding 3.1 g (79% of the product as a yell ow
powder. (b) 4-(am noethyl)-1-[[3-(dinmethyl-am no)propyl]am no] -

t hi oxant hen-9-one (Forrmula I: Rerr]=Rerr]=Me; QCHerr]NH err];

Rl err]=H, n=3) A solution of the fornpggde of Exanple 21(a) (2.98 g
8.07 mol) in 40 M 3N HCO was heated on a steambath for 4 h, allowed to
cool to roomtenperature, chilled in ice, and neutralized to pH 8 with 5 N

NaCH sol ution. The g®sulg ity heleRiguanendsehxErér the gpddmcted into
and fi1tered G rou@%%%dgtahgﬁ‘é’é?ﬁ*‘tsﬁo' et sof o PR Tam nol ot her,
then 1-5% i sopIHleRéMZn@bRﬁl cﬂnﬁmmﬂ)Pt(O)aOf-boﬂeﬁ-ﬁllgyf(W/é of the product
as a bright yeid,84re)&(0)CFs and CHaN(R4)C(0)OR?; R® is hydrogen,

lower-alkyl, lower-alkoxy, or hydroxy; Ar is phenyl

substituted by hydroxy; and n, rl, r2, r4, RS, RS, and

R’ are as defined hereinabove in part (1) with the

proviso that one or more of R4, R3, or R is Ar; or

(3) Q is a residue chosen from the group

consisting of CHaN=CH-N(R?)(R10), cH2N(R%)C(0)CF3 and

CH2N(R4)C(O)0R7; R8 is hydrogen, lower-alkyl, lower-

alkoxy, or hydroxy; and n, R}, R2, R4, R7, Ar, R and

R10 are as defined hereinabove in part (1),

or a pharmaceutically acceptable acid-addition salt or

solvate thereof-.

Compositions containing the thioxanthenones ‘and methods

of treating tumors and cancer in mammals with the

thioxanthenones are alsé disclosed.
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-29- ([0 NEPLACEDS Tyt g oy pr opy ! | ani! @&-
4Riy| ] met hﬁ;ﬁ dhan s&ép%ﬁ%de rr% esul fonate.. I R

err] =R[g%rd = H Rl err] =K .n: U s
sol ution i %ﬁk% g%ng“ EX 6121(b (2.2 g,(GVAj ToFy - 1 1 pyrldhhé‘ ;
added ngthaiesif nﬁ?yéhlorﬁﬁﬁgﬁb 51 ;| mo Rd* t heps: ”§ﬁ|¥nﬁg;=
m Xture Wk fi#%ted: §ﬁgﬁ0ﬂnwﬂéﬁ§@4atura overnlght The n1xtu e was d||uted !
with chl QEeY G MRARECEIPT oo P PT S3AT Jf

The present invention relates to novel 1-[[(di-
alkylamino)alkyl)amino}-4-substituted-thioxanthen-
9-ones, to pharmaceutical compositions containing the
thioxanthenones, to methods of treating tumors with the
thioxanthenones and to methods of treating cancer in
mammals with the compositions containing the

thioxanthenones.
Nabih and Elsheikh [J. BPharm. Sci. 54, 1672-1673

(1965)] disclose 1-[[2-(diethylamino)ethyl]amino}-
4-[ (diethylamino)methyl]thioxanthen-9-one. WNo utility
was demonstrated for the compound.

Collins and Rosi U.S. Patent 3,745,172 disclose as

an intermediate in the synthesis of antifungal and
antibacterial agents:
0 NHCH,CH2NEt,

QL0 |

Il
CH=N-O- CCHg4

and as an anthelmintic and antibacterial agent:

o) NHCH,CH,NEt,

QL0

CH=NOH

Rosi and Peruzotti U. S. Patent 3,312,598 disclose
1-[[2-(diethylaminc)ethyl Jamino]-9-oxo-9H-thioxanthene~
4-carboxylic acid as a by-product of fermentation having

no disclosed utility.
Blanz and French [JI. Med. Chem. 6§, 185-191 (1963)]

disclose the synthesis of a series of thioxanthenones
related to lucanthone and the results of the testing of
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passed through a large plug of silica gel eluting with 5%
triethylamne/ EtQAc affording 1.32 g of '

N-[[1-[[ 3- (di net hyl ami no) propyl ] am no] - 9- oxot hi oxant hen-

4-yl ] net hyl ]l met hanesul f onami de as a yell ow powder. The free base was

di ssolved in nmethanol (10 m) and treated w th nethanesulfonic acid (0.31
g, 1 eqg.) in nmethanol to afford 1.38 g of-2-he net hanesul fonate. 1/2 hydrate
salt as an orange solid, n]p >107[err]C. Exanple 22

N[[21-][[2-(Di ethylanlno I]anlno - 9- oxot hi oxant hen-
4-yl ] et hyl | - N- net 3H§ 8¢ Rels H’EFK%&%EH&“H" tumors.

Rlerr]=Rlerr] =Et; Axﬁ@x@ﬁ[&er}:bﬁxﬁbﬁﬁs]@ﬁ@{hse@&remerr] =H, n=2) A
solution of 2.03 g (5.49 nmml) of 1-[[2- (dl
et hyl ami no) et hyl ] ami no] - 4- [ (net hyl ami no) et §
(prepared by the nethod described in
nmet hyl ene chloride was cooled to Of q
chloride (0.74 g, 5.76 nmol). After
m xture was stirred at roomtenperatu
concentrated in vacuo, the

A} ed with et hanesul f onyl
]C, the reaction
The m xture was

wherein R is methyl, methoxy, and ethoxy.
Yarinsky and Freele [Journal of Tropical Medicine
and Hygiene 73, 23-27 (1970)] disclose

Et
l -

0 NHCHZCHzNH@ Os04NH,

C : C _ Et
S
CHoOH

as an antischistosomal agent.

Palmer et al. [JI. Med. Chem. 31, 707-712 ¢1988)]
disclose N-[2-(dimethylamino)ethylj-9-o0xo~9H-thio-
xanthene-4-carboxamide monohydrochloride which was
tested in vitro versus murine leukemia (L1210) and
in vivo versus P388 leukemia cells and was found to be
unlikely to be worth pursuing as a potential antitumor
agent. '
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-

resi due di ssolved in chloroformand purified by passing through a pad of
silica gel (chloroform then 1%tri- ethylamnine/chloroform affording 2.43
g (96% of N J[[1l-[[2-(diethylam no)ethyl]am no]-9-oxothioxanthen-

4-yl ] met hyl ] - N- net hyl et hanesul f onami de. The sul fonam de was
recrystallized fromethyl acetate and treatg£d with

- 30- met hanesul fonic acid in isopropanol to afford the

Archer, U.S. Patent 4,539,412 discloses compounds
of the formula:

H1
o  HNCHCHoN
R2
RYGE:
X
CH,R3

wherein, for X=S:

Rl and R? are individually selected from one ‘of
lower—-alkyls, and jointly selected from one of
pyrrolidinyl, piperidinyl, morpholinyl, piperazimyl and
N-substituted piperazinyl; and

R3 is H or hydroxy.
wherein, for X=0: '

R! and R? are individually selected from one of
lower-alkyls, and jointly selected from one of
pyrrolidinyl, piperidyl, morpholinyl, piperazinyl and
N-substituted piperazinyl; and- '

R3 is hydroxy.

'~ . The compounds are said to be useful as antitumor agents.

Archer et al. (J. Med. Chem. 31, 254-260 (1988)]
disclose compounds of the general formula:

o HNCH,CHoNR;
R' !illlﬂ [lliii
S
R"
wherein R=C3Hs, R'=H, R"=CH;0E (example 1);
R=CHj, R'=0H, R"=CH,0H (example 2);

R=C3Hs, R'=H, R"=CH;0CONHCH; (example 4);
R=CH3, R'=0H, R"=CH,OCONHCH3 (example 5);
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product as the nethanesul fonate salt, mp. 159-161[err]C. Exanple 23
N-[[2-[[2-(Di net hyl am no) et hyl ] am no] 9- oxot hi oxant hen-

4-yl ] et hyl ] (p- met hoxy) benzenesul f onani de nethane- sul fonate (I:
Rlerr]=Rerr]=Et; CH err]NHSO err]err]H err]-p-Ov; R[err] =H, n=2)

A solution of 1. 40 g (3.94 nmml) of 4-(amno-

met hyl )-1-[[ 2- (di et hyl am no) et hyl ] am no] t hi oxant hen- 9-one (prepared by the

nmet hod described in Exanple 4) in 30 m chl orof orm cont ai ning 1.5 m
triethyl am ne was c?ﬁi eth-QHp[;eugoéﬁﬁaésrﬂ%awﬁ atip1e 23

p- met hoxybenzenesul 1onyl orj de After 10 mn at
O[err] C the react Fﬁﬁzﬁﬁ'xlnurg \A% 8?8@%‘9357 r(S’(S errper)éture for 2 h.
Chl or of or m was re:reafids,l R'wHe UR'= Qﬂzécﬂwdise(m!MQ/&ﬁ)l:n 100 m nethyl ene

chl ori de contai ni RY %ﬂ Rt.r_ etgwd 860 (fe&gﬁbgg ¥ {;,h additional
p- met hoxybenzenesul? r?yl or| de room

stilrri
temperature. The ﬁFQzﬁﬁr'eRWag c%rT&,gﬁPFﬂ?%H (,effa{}!g&ﬁoé';hﬂ;lgrem due was
purified by passi rgciHy,ORgRHEA RaeCHIDCOCEHANOgE: (ekEmple 28)

triethylanine/Chlganggéoresults of the testing of these compounds for
antitumor and/or antischistosomicidal activity.
According to the present invention there is
provided a compound of the formula I

R1
7~
O NH(CH2)N_

wherein: (1) n is 2 or 3;

Rl and R? are independently lower-alkyl;

Q is a residue chosen from the group consisting of
CH,NHR3, CHyN(R?)SO2R7, CH;NHCHO, CH=N-Ar,
C(O)NRSR6, CHaN(R%)C(O)R7, CH2N(C2Hs)CEO,
CH,N(R4)P(0) (O-lower-alkyl)z, CHaN=CH-N(R?)(R1?),
CH,N(R4)C(0)CF3 and CH,N(R4)C(O)OR7;

R3 is hydrogen or lower-alkyl;

R4 is hydrogen, lower-alkyl or Ar

R5 is hydrogen, lower-alkyl or Ar

e ~e

RS is hydrogen or lower-alkyl;

R7 is lower-alkyl, or Ar;

R® is hydroxy;

Ar is phenyl or phenyl substituted with methyl,
methoxy, hydroxy, halogen or nitro; and

R? and R10 are independently lower-alkyl; or
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affording 1.57 g of NN[[1-[[2-(diethylam no)ethyl]-
am no] - 9- oxot hi oxant hen- 4-yl | net hyl | - p- net hoxybenzene- sul fonam de. The
sul fonam de was treated with nmethane- sulfonic acid (0.3 g) in
| sopropanol /i sopropyl acetate/- nmethanol to afford 1.07 g of the
met hanesul fonate salt, mp. 133-137[err]C. Exanple 24
N-[[1-[[ 2- (Di et hyl ani no) et hyl ] ami no] - 9- oxot3T xant hen-
4-yl'] met hyl ] et hanesul f onami de net hanesul fonate (1: Rlerr]=Rlerr]=Et;
& Cam nomot byl )~ 1- [ 1 2. (o - Gk, Earenigan o Rl EpR I skoted o
(prepared by the aeRfibitingOf 55@'(%‘1‘)59%%4 CEFN-pR. 3D(WNRBT i di ne was
cooled in an ice pajM(Hige (d5rN TWMRURY) B®)qoclovéhadlieylyyl f onyl chloride in
5 m pyridine maSCﬁf“%ﬂi)E?BSQﬁ}'and CH,N(R4)C(O)OR7; RS is hydrogen,
lower-alkyl, lower-alkoxy, or hydroxy; Ar is phenyl
substituted by hydroxy; and n, R}, RZ, R4, RS, R, and
R’ are as defined hereinabove in part (1) with the
proviso that one or more of R4, R3, or R7 is Ar; or
(3) Q is a residue chosen from the group
consisting of CHaN=CH-N(RY)(R10), cEHoN(R%)C(0)CF3 and
cHaN(R4)c(0)oR7; R8 is hydrogen, lower-alkyl, lower-
alkoxy, or hydroxy; and n, R, R2, R%, R7, Ar, R? and
R10 are as defined hereinabove in part (1); -
or a pharmaceutically acceptable acid-addition salt or -
solvate thereof;.
The compounds are useful for the treatment of
tumors in mammals.
Lower-alkyl as used herein describes linear,
branched or cyclic hydrocarbons containing four or fewer .
carbon atoms. Halogen describes bromine, chlorine or
fluorine. The term lower-alkoxy means linear or
branched alkyloxy substituents. having from one to about
' four carbon atoms, for example, methoxy, ethoxy,
propoxy, isopropoxy, butoxy, sec-butoxy, and the like.
Preferred compounds within the scope of part (1)
are those wherein Q is a residue chosen from the group
consisting of CH;NHR?, CH;N(R*)SO;R7, CHpNHCHO, CH=N-Ar,
C(O)NR5R6, CH,N(R4)C(O)R7, CHyN(CzH5)CHO and
CHaN(R4)P(0) (0O-lower-alkyl); and R? is hydrogen or lower
alkyl, especially when Ar is phenyl or phenyl
substituted with methyl, methoxy, halogen or nitro.
Particularly preferred are those wherein n is 2, both
Rl and R2 are ethyl, R3 is hydrogen or methyl and R7 is
lower-alkyl and especially 1-[[2-(diethylamino)ethyl)-
amino]-4-[ (methylamino)methyl)-7-hydroxythioxanthen-
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- 31- dropwi se and the reaction mxture was stirred at roomtenperature
for 1 h. The mxture was poured into 75 m water containing 0.75 g NaCH,
extracted into chloroform the organic |ayer was washed wth water (2x) and
brine, and dried over sodiumsulfate. The m xture was concentrated in vacuo
and the residue was stirred in ether and dried (40[err]C/0.1nm to afford
1.7 g of NN[[1-[[2-(diethylam no)ethyl]am no]-9-oxot hi oxant hen-

i 2501 ved. i n' ot honbhe Aid: (o406 W d gt BADRS AN andhb L iRl to
afford 1.61 g (42%Qoggtﬁ{g;ag%hggﬂfgégﬁhégg§f]gg%ﬁdnégdifo%35 &gf](: (dec.).

Preferred compounds within the scope of part (3)
are those wherein R® is hydrogen, lower-alkyl, or lower-
alkoxy; R? is hydrogen and Ar is phenyl or phenyl
substituted with methyl, methoxy, halogen or nitro.
Particularly preferred are those wherein n is 2 and both
of Rl and R? are ethyl and R® is hydrogen or methoxy,
especially wherein Q is CHaN=CH-N(R?)(R10) and R® and
R10 are both methyl or wherein Q is CH2N(R4)c(o)or7,
especially wherein R’ is lower-alkyl. Most preferred
compounds are methyl N-[[l-[[2-(diethylamino)ethyl)-
amino]-9-oxothioxanthen-4-yl]methyl Jcarbamate and methyl
N-[[1-[[2-(diethylamino)ethyl)amiho]-7-methoxy—9-oxo-
thioxanthen-4-yl]methyl Jcarbamate. .

The invention further relates to compositions for
treating tumors and cancer in mammals which comprise
compounds of formula I together with pharmaceutically
acceptable excipients or diluents.

The invention further relates to a method of use
of a compound of formula I for treating tumors in
mammals which comprises administering to the mammal a
compound of formula I.

The invention further relates to a method of use
of a compound of formula I for trgating cancer in a
mammal which comprises administering to the mammal a
composition of a compound of formula I together with
pharmaceutically acceptable excipients or diluents.

The synthesis of compounds of the invention may be

outlined as shown in Schemes A, B and C:
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Example 25 N-[[1-[]

4-yl ] met hyl ] - N- et hyl net hanesul f onam de (1:
Q=CH err] N(Et)SJerr]Me; Rerr]=; n=2)
mmol ) of 1-[[2-(di-

2- (D et hyl am no) et hyl ] am no] - 9- oxot hi oxant hen-
Rlerr]=Rerr] =Et;

A solution of 2.10 g (5.48
et hyl am no) et hyl ] am no] - 4-[ (et hyl am no) net hyl ] -

[
t hi oxant hen-9-one (prepared by the nethod of Exanple 14) in 30 m nethyl ene

chl oride was. cool ed to O[err]C and treated

ymthzm

triethylamne and

met hanesul fohyl chloride (0.7 m) and the reaction mixture was stirred at

roomterrperat'ure for 6 h. The solvent was renoved in vacuo, the residue

di ssolved in chloroform and the solution was purified 3%4 passi ng through a
Yo

pad of silica gel (el uSEFREWR t h chl orofor%fohh@sp)d

am ne/ chloroform. The yellow solid isol atjgd
acetate and dried to afford 1.11 gF(a4
mp. 172- 176[err]C s

CH=N-Ar

IIX

|

O NH(CHz)N

L)

s
( CHO
II

RI

A \B'z
L0

. —
0] H(CHa)N

Ra_@g@_ N R

CH,NHR*
v

ln’soza

R1
O NH(CHp).N
2 \ R2
re—{ )
S
" CHoNR*SO,R7
vI
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- 32- Example 26 N [[1-[[2-(Di et hyl am no) et hyl ] am no] - 9- oxot hi oxant hen-
4-yl ] met hyl ] -3, 4-di chl or obenzenesul f onam denet hane- sul fonate. 1/ 2 hydrate
(1: Rerr]=Rlerr]=Et; CHerr]NHSO err]err]Herr]-3,4-dichloro;

Rl err]=H, n=2) To a solution of 3,4-dichlorobenzenesul fonyl chloride
(.84 g, 7.5 mol) in 35 mM dry pyridine was added 2.5 g (7 muol)

4- (aminonet hyl )-1-[[2- (di ethyl - ani no) et YA ani no] t hi oxant hen- 9- one
(prepared by the nethod described in Exanple 4) under nitrogen and the

Scheme B

R!
7
0 NH(CHaIN

o
a i

1
_ R
0 RH(CHo) N
R2
0
S I
CHoN(R4CR7 CHaN(R4P-(O-lower-alk

The compounds of formula III (formula I wherein
Q is -CH=N-Ar) may be synthesized by heating an aldehyde
of formula IT together with about one equivalent of the
appropriate aniline 1n an inert, azeotroping solvent,
preferably xylene or toluene at reflux.

The compounds of formula IV may be prepared from
an aldehyde of formula II by heating at 150° to 185°C in
the presence of from about 5 to about 17 equivalents of
formic acid in formamide, N-alkylformamide or N-Ar-
formamide as a solvent. The conditions are well known
in the art for the Leuckart reaction. The compounds of
formula V are then obtained by acid hydrolysis of the
formamide.
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reaction mxture was stirred at roomtenperature for 15 mn. and then was
allowed to stand for approximately 72 hours. The reaction m xture was
poured into 75 mM  water containing 0.75 g NaOH, and extracted into
chl oroform The organic | ayer was washed with water (2x) and brine, and
dried over sodiumsulfate. Chloroformwas grenoved in vacuo, the residue
was recrystallized fromethanol to affordgf.24 g of
N-[[1-[[2-(diethyl am no)]ethyl]am no]-9-oxot hi oxant hen-
]fl;xéla] et gy{NL-SBaﬁ-deJCCLﬂ@%eaﬁaylJprfgg%gﬁa Vi p(-f&tﬁhiﬁricﬁhe(ﬂ&m ). The .
in methanol to afford -%tq%g(ﬂngi%%gtﬂ?ﬁ?%ﬁﬁ égﬁﬁgg%%%cﬁéz;tbg‘a&%f% %Iyr CCaCI
gdsfj%éthgfﬁnglFlzi;;§§¥§?§zggz-?i;;;;;g;égzrqexggzglEfn;giﬁ::ﬁw;if& Foxant hen-
i T eT 7 1 lor inhl T ud! le
GO err] iSOl or LT AL FLsLeldoty pietibde; d8b co sooch gfl ution of 1.30
1-[[ 2- (di et hyl am () & Iplijfablaocsshiemtanshen-£5 aliehlopomedrase ,bynt hke net hod
described in ExanEQéEé%EeiBf an excess of a base, such as triethylamine,
at a temperature in the range of about 0°C up to about
room temperature.
Alternatively, the éompounds of formula VI,
wherein R% is lower-alkyl, may be synthesized by .
sulfonylation of the amine V, wherein R* is hydrogen, as
described above, followed by treatment of the resulting
sulfonamide VI, R?Y is hydrogen, with an excess of a
base, preferably sodium hydride, in a suitable solvent,
such as tetrahydrofuran or N,N-dimethylformamide,
followed by treatment with an excess of an appropriate
lower-alkyl halide at a temperature in the range of .
"about 0°C up to the boiling point of the solvent used.
The carboxamides of formula IX may be synthesized
'by reacting the aldehyde II with a 5-6 fold excess of
hydroxylamine hydrochloride in pyridine, optionally
containing a cosolvent, followed by dehydration of thé
" oxime (VII) by treating with an excess of acetic
anhydride and heating in an inert, high-boiling solvent
such as xylene, and, finally, partial hydrolysis of the
nitrile (VIII) in concentrated sulfuric acid. 1In the
cases where it is desired that RS and RS be other than
hydrogen, the amide IX may be further hydrolyzed to the
corresponding acid in 16% alcoholic KOH and the acid may
be condensed with the appropriate amine using procedures
well known in the art.
The compounds of formula X (formula I wherein
 Q is CHN(R*)C(0)R7) may be synthesized by acylation of
~ the amine V with an excess of a lower-alkyl acid
chloride, or aryl acid chloride in a suitable solvent,
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25 m nethylene chloride containing 1 ml triethylamne was cooled to
O[err]C and treated with 2-fluorobenzene- sulfonyl chloride (0.84 g; 4.32
ol ) and the reaction mxture was stirred for several hours. The sol vent
was renoved in vacuo, the residue dissolved inchloroform and purified

by flash chromat ography (silica gel: ’
- 33- chloroformfoll owed by 1% triethysa.am ne/chloroforn). The solvent
was renoved in vacuo and the product was

preferably pyridine, optionally in the presence of a
cosolvent, preferably dichloromethane, at a temperature
in the range from about 0°C to about 50°C.

The compounds of formula XI (formula I
wherein Q is CH;N(R%)P(0) (O-lower-alkyl);) may be
synthesized by treatment of the amine V with an excess
of an appropriate di-lower-alkyl phosphorochloridate in
a suitable solvent, such as dichloromethane, in the
presence of an excess of a base, preferably triethyl-
amine, at a temperature in the range of from about 0°C
up to about 50°C.

Scheme C
Rt R‘l
7 e
0 NH(CHa)N__ o) NH(CHa)sN
RZ . ~ RZ
nB—O (MeO).CHN(R®)(R™®) RB—O
4
S (R'=H) 5
v CHpNHR* . xii  CHaN=CHN(R®)}R'?)
— CF5C(O)X
2 1 1
(o NH(CHo) < (o "
0 NH(CH
> nN\ o2 ( z)nN\ "
O O
S 9 s ﬁ
CHaN(RYCOR7 CHoN(R4CCF3
v Xl
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recrystallized fromethyl acetate as an orange powder, 1.08 g (55%, mp.
125-127[err] C. Exanple 28

N-[[21-[[2-(Di ethylan1no)ethy|]an1no] 9- oxot hi oxant hen-

4-yl ] met hyl ] - N- propyl net hanesul fonam de (I: Rerr]=R err]=Et;
QCHerr]N(Cerr]Herr])Sqerr]Me; Rerr]=H n=2) The oil fromO0.2 g
of 60% di spet.sion of sodium hydride in mlderal oil was renoved by
triturating with pentane (4x). Dry DM (40 m) was added under nitrogen

to sodi um hydride with stirring,

di_- .
et hyl ani no) et hyl ] ami nb}® §W8P%F‘Sx%ﬁtm“43y£(ﬁe£€8/‘%"lula FePREFRYI f onani de-
(Exanpl e 6) was ighis CHieCHNORI NR10) pavdy dre syrthesizéd |y sherring under

nitrogen and t hetrg%eg{légte o‘faﬁhgeﬁ%ﬁf% tQ ?g;ﬁﬁﬂ G fv@%hzaﬂ exddls Hpoye

m xture was chil In an ice f‘ﬁf propyl |od|de in
a small vol une oﬂl{‘ﬁﬁj‘%é‘:&é}&éd"fa“rﬁf-’“ﬁﬂé (HFQHF?HQI(\Baé B ewBd fo stir at
room t enper at ur e geyeratuglet ofTBBoma mwrce was stirred with 35 m water,

(ol & 718 £ 1 S Y o A v
Q is CHz {0)CF3) may be synthesized by treatment of
the amine VvV, in a suitable solvent, preferably
dichloromethane, with an excess of a solution of a
trifluorcacetyl halide of formula CF3C(0)X wherein
X is halogen, preferably trifluoroacetyl chloride,-in a
suitable solvent, preferably toluene, at a temperatufe
of about 0°C. -

The compounds of formula XIV (formula I wherein
Q is CHoN(R%)C(O)OR?) may be synthesized by treatment of -
the amine V with an excess of an appropriate haloformate
of formula R70C(0)X wherein X is halogen, preferably

- chlorine, in the presence of an excess of a base,
preferably triethylamine, in a suitable solvent, such as
dichloromethane or chloroform, at a temperature in the
range of about 0°C-up to about room temperatufe.

"The aldehyde II is available by the method
disclosed in U.S. Patent 3,294,803, by MnO, oxidation of
the alcohol obtained by the method of U.S. Patent
3,711,512, or by the methods described hereinafter in
the examples.

Simple chemical transformations which are
conventional and well known to those skilled in the art
of chemistry can be used for effecting chaﬁges in the
functional groups of the compounds of the invention, for
example, dealkylation of lower-alkyl aryl ethers to
produce the corresponding phenol derivatives.

The compounds of formula I are useful both in the
free base form and in the form of acid-addition salts,
and both forms are within the purview of the invention.
The acid-addition salts are in some cases a more
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nrp 142-143[err]C. Exanple 29

N-[[21-[[2-(Di et hyl am no) et hyl ] am no] - 9- oxot hi oxant hen-

4-yl]-methyl]-N nethyl-benzenesul f onam de mnet hane- sulfonate (1
Rlerr]=Rerr]=Et; CHerr]N(Me)SOerr]Cerr]Herr]; Rerr]=H n=2) A
solution of 5.32 g (14.4 mol ) of 1-[[2-(di-

et hyl am no) et hyl ] am no] - 4-[ (met hyl am no] sg2#yl ] - t hi oxant hen-9-one
(prepared by the nethod described in Exanple 5) in 100 ni nethylene

chl oride was cool ed to err ndtreated wlthtrleth am ne 81) and
benzenesul f onyl Eﬂf’%?’r ‘1‘?3“@? nﬁBF)"’érﬁfaFﬁéc?e & iHF fxtlfe was
stirred for 2 h. sahe fonu mhemmmnhtatﬂd the waeunf thed balse resi due was
purified by form. The acids which can be used to prepare the acid-

addition salts include preferably those which produce,
when combined with the free base, medicinally acceptable
salts, that is, salts whose anions are relatively
innocuous to the animal organism in medicinal doses of
the salts so that the beneficial properties inherent in
the free base are not vitiated by side effects
ascribable to the anions. 1In practising the present
invention it is convenient to form the hydrochloride,
fumaratée, toluenesulfonate, methanesulfonate, or maleate
salts. However, other appropriate medicinally -
acceptable salts within the scope of the invention are
those derived from other mineral acids and organic
acids. The acid-addition salts of the basic compounds
are prepared either by dissolving the free base in
aqueous alcohol solution containing the appropriate acid
and isolating the salt by evaporating the solution, or
by reacting the free base and an acid in an organic
solvent, in which case the salt separates directly, is
precipitated with a second organic solvent, or can be
obtained by concentration of the scolution. Although
medicinally acceptable salts of the basic compounds are
preferred, all acid-addition salts are within the scope
of the present invention. All acid-addition salts are
useful as sourees of the free base form even if the
particular salt per se is desired only as an
intermediéte'product, as, for example, when the salt is
formed only for purposes of purification or
identification, or when it is used as an intermediate in
Preparing a medicinally acceptable salt by ion exchange
procedures.

The structures of the compounds of the invention
were established by the mode of synthesis and by one or
more of elemental analysis, and infrared, ultraviolet
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-34- passing through a pad of silica gel (eluting with chloroform then
1/ 2% 1% i sopropyl am ne/ chl oroform yielding 6.24 g of a yellow gum The
product was dissolved in ethyl acetate and the solvent renoved in vacuo
affording 6.06 g (83% of N[[1-[[2-(diethyl-

am no) et hyl ] am no] - 9- oxot hi oxant hen- 4-yl ] rTSt hyl ] -

N- et hyl benzenesul f onam de. The sul f onanTd (2.5 g) was suspended in

i sopropanol and treated with nethane- sulfonic acid (0.51 g) to yield 2.63

g of the methaneg ﬁﬁfdﬂ&&bﬁrsﬁképeéﬁdJre%éﬁa&% [ §8ddeCosESBPP! ermD dokse To

m xture of manisic acid I'n acetic acid (1 1) was added
gronlae (85 n1) af FheZgactions and the identity and homogenelé§ f)t

products were assessed by thin layer chromatography
(TLC) or gas-liquid chromatography (GLC). The melting
points are given in degrees C and are uncorrected. The
starting materials are either commercially available or
may be prepared by procedures well known in the art.
The invention will now be illustrated with

reference to the following examples but is in no way to
be construed as limited thereto.

(I: Rl=R2=Et; Q=CH=N-CgHs; R8®=H; n=2)

A mixture of 17.7 g (50 mmol) 1-[[2~-(diethyl-
'amino)ethyl]amino]-9—oxo-thioxanthen-4—carboxyaldehyde
and 15.1 g (150 mmol) aniline in 100 ml toluene was
refluxed for 8 hours with a Dean-Stark trap. TLC on
alumina with chloroform/hexane/isopropylamine 10:10:2
indicated incomplete reaction. The toluene was
distilled off, 25 ml aniline was added and the mixture
refluxed for 4 hours. 50 ml xylene was added and the
reaction refluxed again for 3 hours. The solvent and
excess aniline were removed in vacuno and the residue.
recrystallized from benzene to yield 19.9 g of crude
product. This was recrystallized from approximately

1.5 1 hexane to yield 15.8 g (86%) of product,
m.p. 125-126°.

(I: R1=R2=Et; Q=CH,NHCHO; R8=H; n=2)

A solution of 35.4 g (0.1 mol) 1-[[2-(diethyl-
amino)ethyl Jamino]-9-oxo-thioxanthen-4-carboxyaldehyde, -
420 ml formamide and 50 ml (1 mol) formic acid was

REPLACEMENT SHEE]
03 MAR 997

h

P ——




—

water (1 1). The mixture was heated to reflux, cooled in an ice bath and

t he product which precipitated was collected by filtration and washed with
water to afford 305.7 g (799 of 2-brono-5-nethoxybenzoic acid, mp.
154-156[err] C. (b) To a m xture of 3-chlorothi ophenol (20 g, 0.138
nol ), and cupric acetate (1.8 g) and DVF (200 m) was added Klerr]CJ err]
(23 g). The m xture was heated to 150[errrEﬂTor 15-20 m nutes, then

2- br ono- 5- met hoxybenzoic acid (35.8 g, 0.155 nol) was added in portions.

The m xture was heatgd oyer h red in wat er, (60 filitered and
the filtrate was g :l’tngnug %%fc]otaip UG | %E‘Feﬁe i IQ'uat@eg WERYHO . The .
resul ting precipi ‘paﬁeedvacsntm)lz acwetebyahd |iads lbtals;.cmﬁtmdalwuth 5Qatmdr , and

dried at 50[err]C §Q Y n&gﬁgnggrLgI&g{Jn}<3T?Ef8£gm; fedipitate

2-[(3- chloropheny th|o - xybenzojc_acid o gfoled sulfurlc
acid (89 m) undeF2sit gfdgdried in vacuo'.
2-[(3-chl orophenyb):éhiph]taﬁ:emralaomzbsazeéd; @AcCiabout 1.5 1 hot ethyl

acetate, treated with charcoal, and crystallized by
cooling. The product was filtered off, washed with
ethyl acetate and dried to provide 28.0 g (75%) of
product, m.p. 154-155°,

Example 3

4~ylimethyll-N-m 1 amide
(IV: Rl=R2=Et; Ri=Me; RE=H; n=2) .

By a procedure analogous to that of Example 2,
24.6 g of the N—methylformamidé was prepared from 35.4 g
(0.1 mol) of 1-[[2-(diethylamino)ethyl]amino)—-9—oxo—
thioxanthen-4~carboxyaldehyde, 394 g of N-methyl-
formamide and 50 ml formic acid. The product was
recrystallized from 150 ml acetone to a m.p. of
127-130°.

(I: R1=R2=Et; Q=CHyNHy; R8=H; n=2)

A solution of 24.4 g (64 mmol) of the formamide of
Example 2 in 240 .ml 2N hydrochloric acid was heated on a
steam bath for 1 hour. The reaction was cooled to room

temperature, made basic with 35% aqueous sodium
hydroxide, and the resulting yellow precipitate
collected by filtration. The product was dissolved in
bénzene, treated with charcoal, dried with magnesium
sulfate, filtered and azeotroped to remove traces of
water. The dried residue was crystallized from methanol
and isopropanol by the addition of ethereal hydrogen
chloride. The resulting solid was recrystallized in

REPLACEMENT SHEET
03 MAR 1997




- 35- (27 g, 0.092 nol) in portions over 1.5-2 hours. The m xture was
stirred at anbient tenperature overnight,” poured into water (900 m)
containing conc. NHerr]J]COH (218 m) and ice. The solid which preC|p|tated
was collected by filtration and dried at 50[err]C in vacuo over
Plerr]Jerr] to afford 21 g (42% of a m xture of 1-chloro and

3-chl or o- 7- net hoxy-t hi oxant hen- 9- one. s

j,veral crops from methanol to yield 10.6 g of product,
2.0 270-272°, as the dihydrochloride salt.

.. 1]
1-({2=(Diethylamino)ethy] jamino]=4=((methylaming)=
gaghyllthioxanthen-9-one

(I: RI=R?=Et; Q=CH;NHCH3; R%=H; n=2)

By a process precisely analogous to that of
gxample 4, 10.5 g of the methylamine was obtained as the
dihydrochloride hemihydrate from 14.6 g (37 mmol) of the

N-methylformamide of Example 3 and 150 ml 2N
nydrochloric acid. The product melted at 241-243°.

gxample 6
N=[[1=[[2=(Diethylaminojethyllamino]=9=-oxothioxanthen=
4=yllmethyl Imethanesnlfonamide

(I: R1=R2=Et; Q=CH,NHSO2CH3; R8=H; n=2)

A solution of 10.65 g (30 mmol) of the free base
of the amine of Example 4 in 100 ml pyridine was cooled
in an ice bath and 4 g (35 mmol) of methanesulfonyl-
chlorige was added in one portion. The mixture was
stirred for 2 hours at room temperature and poured into

" 750 ml water containing 2 g sodium hydroxide. The dark
‘yellow precipitate was collected, washed with water and
dried in_vacuo overnight. A second crop was obtained by
adding excess sodium hfdroxide to the filtrate and
. filtering the resulting solid. The combined
Precipitates after drying were recrystallized from
_benzene to yield 6.4 g of the methanesulfonamide,
R.p. 169-170°.

(I: Rl=R2=Et; Q=CONH;; R®=H; n=2)

A suspension of 74g (0.23 mol) 1-{[2-~(diethyl-
amino)ethyl }Jamino]-9-oxo-thioxanthen-4-carboxaldehyde
and 74 g (1.06 mol) hydroxylamine hydrochloride in
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A m xture of 1-chloro and 3-chl oro-7-net hoxy- thi oxanthen-9-one (20.7 g),
pyridine (69 m) and di- ethylam noethylamne (16.1 g, 0.138 nol) was
heated at 115[err] C under N err] for 20 hours. The solvent was renoved in
vacuo and the residue was purified by columm chromat ography on silica
eluting with CHCO [err] (100% and then 1% i sopropyl am ne/ ¢chloroformto
afford 11.22 g of 1-[[2-(diethyl am no) et élam no] - 7- net hoxyt hi oxant hen-
9-one. (e) A m xture of 1- [[2 (diethylanino)ethyl]anino]-

and SN avet] o acieo( i Ermicang; Sndadh uk <FBuper o rdrikRLYCS v ™
reaction mxture msm(m'll e@te{rl vesrattiedarte phevide ta omogasepviired into
i ce-water (600 m,)ggﬁﬁoﬁad@hga%ﬁuﬂ&h wa/nbatkh Ade anipuiuher Ve shdes! act ed

W t h chlorofornl( washed with brine and drleg ov%f4 gaLerr]é% r]. The
sol vent was renpwsd #HQEEASCaRYGE (He T FEBPRERCHG il AGUFS- I{ﬁm
chromat ogr aphy ornegultiosy elrnysicafling foxAms GhEl feltdrddeodifieto provide
a quantitative yield, mp 215-218°.
123g of the oxime was heated briefly on a
steambath in 180 ml acetic anhydride to achieve
solution. The solution was cooled, 100 ml 1.8 M HCl in
ether was added and the resulting suspension was diluted

with 500 ml ether. The suspension was allowed to sit
14 hours at 0° and filtered. The residue (123g,
mp 109-112°) was slurried in 250 ml xylene and refluxed
20 min. The mixture was cooled and 71.3g of the nitrile
was filtered off, mp 265°.

10g nitrile was stirred in 200 ml conc. H3S04 at
room temperature for 3 days. The reaction was
neutralized-with coﬁc. NH40H and the residue filtered
off. The residue was digested in warm EtOAc/EtOH,
filtered and the product crystallized from the chilled
solution, mp 241-243°. It was dissolved in ethanol and

™  one equivalent of HCl in ethanol was added. 6g of the
amide hydrochloride was obtained, mp 271-272°.

(I: RI=R2=Et; Q=CH,N(CH3)SO,CH3; R8=H; n=2)

A solution of 1.5 g (3.5 mmol) methanesulfonamide
of Example 6 in THF (60 ml) was cooled to 0°C in an ice-
bath and NaH 0.16 g (4.0 mmol) was added. The reaction
mixture was warmed to room temperature, stirred for
10 minutes, then methyl iodide 0.25 ml (4.0 mmol) was
added. The reaction mixture was stirred at room
temperature for 24 hours and the solvent was removed
in_vacua. The residue was purified by column
chromatography on silica eluting with chloroform (100%)
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then 50% CHCl [err]/hexane, then 75% CHC [err]/ hexane, then 0.5%

| sopropylamne/CHCl [err] to afford 8.8 g (73% of

1-[[ 2- (di et hyl am no) et hyl ] am no] - 4- (hydr oxynet hyl ) -

7- met hoxyt hi:oxant hen- 9- one. - 36-
1-[[ 2- (di et hyl am no) et hyl ] am no] - 7- met hoxy- 9- oxot hi o-

xant hen- 4- car boxal dehyde -17-

then 1% isopropylamine/chloroform to afford 1.15 g (74%)
of the N-methylmethanesulfonamide as a yellow powder,
m.p. 175-177°C. The free base was also treated with
methanesulfonic acid in methanol to afford the
methanesulfonate salt, m.p. 194-195.5°C (labelled
Example 8a hereinafter).

(I: Rl=R2=Et; Q=CH,NHSOPh; R8=H; n=2)

Following a procedure substantially similar to
that described in Example 6, 2.4 g (57%) of the
phenylsulfonamide was obtained as the methanesulfpnic
acid salt from 2.54 g (7.15 mmol) of the free base of
the amine of Example 4, pyridine (50 ml) and benzene-
sulfonyl chloride (1.1 ml, 8.62 mmol), followed by
treatment with methanesulfonic acid in methanol. The
product was recrystallized from ethanol.

(I: RI=R2=Et; Q=CH,NHC(O)CH3; R8=H; n=2)

Following a procedure substantially similar to
that described in Example 6, 2.3 g (52%) of the
acetamide was obtained as an orange solid from 4.15 g
(li.7 mmol) of the free base of the amine of Example 4,
pyridine (60 ml) and acetyl chloride (0.82 ml,

11.53 mmol). The product was recrystallized from
acetone and melted at 182-183°C.

(I: RI=R2=Et; Q=CH,NHC(O)Ph; R8=H; n=2)

Following a procedure substantially similar to
that described in Example 6, 1.02 g (68%) of the
benzamide was obtained as a yellow powder'from 1.17 g
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mula I'l: Rlerr]=Rerr]=Et; Rerr]=7-CCH err]; n=2) A sol ution of

‘(For

1-[[ 2- (di et hyl am no) et hyl ] am no] -

4- (hydr oxymet hyl ) - 7- met hoxyt hi oxant hen-9-one (8.8 g, 0.023 nol) in toluene
(268 M) was -heated to 60[err]C under nitrogen and then Mh(Jerr] (13.2 @)

was added. The m xture was heated overni g?é‘ filtered, and the filtrate was
concentrated tp vacuo to afford 7.05 g (81% of the product. (gQ)
N-[[1-[[2-(diethylam no)ethyl]am no]-7-nmnmethoxy-9-oxo-

t hi oxant hen- 4-vyl aezmyﬂnlow BEt tyd ffreeBBhee df aheubmihy of Riaampl=Rl4err] =Et ;

Rierr] =Mg; RLernL %ﬁ]zs] mlg]a?x?d benzofl SH18i38 ¢b.42 m1,

1-[[2-(di ethyl a
7- met hoxy- 9- oxotﬁb@&mién ATherprodactcwge oy figed7by eodumgn and 1.5 nl

formc acid,in 2§n§onmta>jrlsghpyén qu&@arréﬂ@tmgs wieat 160k qriobg)for 8 h
W th stlrrlng under_nitro The reactiop m xtur oured into 160 m
i ce/ water, basi fF‘édl%;\nlﬂ? %@W ‘S:SF%E‘?’B‘H f&'r]rgmé?? ted into
chl or of or m ( 3x) . ré¢rysiragdireticy diromasthpl rezetaiteh V\ﬂh@rpl(@u)ctand bri ne,
dried over sodi URited at 161-163°C.

Example 12

4-ylldiethyl phosphoramide
(I: RI=R2=Et; Q=CH,;NHP(O)(OEt)3; R8=H; n=2)

A solution of 2.28 g (6.41 mmol) of the free base
of the amine of Example 4, CH;Cl; (50 ml), and triethyl-
amine (2 ml) at 0°C was treated with diethyl phosphoro-
chloridate (1.0 ml, 6.5 mmol). The reaction mixture was
stirred at 0°C for 2 hours, then at room temperature for
1 hour. The solvent was removed in vacuo and the
residue was purified by column chromatography on silica
eluting with ethyl acetate (100%), then 5% methanol/-
ethyl acetate and finally methahol/isopropylamine/ethyl
acetate (5/5/90) to afford 2.28 g (72%) of the diethyl
phosphoramide as a yellow solid, m.p. 108-110°C when
recrystallized from ethyl acetate.

(Iv: R1=R2=Et; R4=Et; R®=H; n=2)

A solution of 2.0 g (5.6 mmol) of l-[[2-(diethyl-
amino)ethyl]amino]—9-oxo-thioxanthen-4-carboxaldehyde,
N-ethylformamide (24.0 ml) and formic acid (3.0 ml,

79.5 mmol) was heated at 170°C for 4 hours. The
reaction mixture was cooled, poured into water and made
basic with 10% scdium hydroxide. A solid was obtained
which was collected by filtration and washed with water.
The solid residue was taken up in chloroform/water, and
the organic layer was separated and dried over Najz;SOy4.
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sul fate, and the solvent was renoved in vacuo affording 3 g (89.9 % of the
product. (h) 1-[[2-(Di ethylam no)ethyl]am no]-4-[(nethylam no) -

et hyl ] - 7- met hoxyt hi oxant hen-9-one (I: Rerr]=Rerr]=Et; Q=CH err] NHWe;

R err]=7-QOw; . n=2) The N-nethyl formam de of Exanple 30(g) (3.0 g) in a
2N aqueous HO solution (24 m) was heated at 100[err]C for 2 h under
nitrogen with stirring. The above m xture1sas cool ed, poured into 125 mi
ice/water, basified with 35% NaCH sol ution, and was extracted into

chl orof orm and washed with water (2X), then brine., The organic |ayer was
dried over sodi urBheuFPiYRRt RS SABEYRYG ckfodachQ aRY Fhe residue was

purified by radial chromatography eluting with iso-
propylamine/methanol/ethyl acetate (0.5/1/98.5) to
afford 1.32 g (57%) of the N-ethylformamide as an orange
solid, m.p. 75-77°C.

Example 14

methyl]thioxanthen-9-one

(I: R=R2=Et; Q=CH,;NHCHs; Re=H; n=2)

By a process éubstantially similar to that
described in Example 4, 1.29 g (92%) of the ethylamine
was obtained as the dihydrochloride from 1.3 g
(3.2 mmol) of the N-ethylformamide of Example 13 and
10.8 ml 2N hydrochloric acid. The product was
recrystallized from ethanol/tetrahydrofuran and melted
at 160°C (dec.).
Example 15

thy] : thyl)thi then—9= t1ihvd hlorid

(I: Rl=R2=Et; Q=CH,N=CHN(Me);; R8=H; n=2) '
N-[[1=-[[2-(Diethylamino) ]Jethyl]amino]-9-oxothio-

Xanthen-4-yl]methyl]formamide (3g) was diluted with
50 ml1 2N HCl and the solution was heated on a steam bath
for 90 min. The mixture was cooled, basified to pH 10
with 35% sodium hydroxide solution, and extracted into -
chloroform. The organic layer was separated, filtered
through K;CO3, and concentrated in vacuo and the
resulting crude product was allowed to react with
dimethylforﬁamide dimethyl acetal overnight at 60°C.
Excess DMF-dimethyl acetal was removed in vacno and the
desired title compound was purified’by flash
chromatography (silica gel; chloroform/iPrNH;/MeOH

(98:1:1). This product was dissolved in 2.5 M HC1/EtOH
(100 ml), cooled in an ice-bath, filtered, and dried to
afford 2.38 g of 1-{[2~-(diethylamino)]ethyl]amino]- )
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-37-

tolums (silica gel

and

to afford 3.1 g bf the crude product. The product was triturated
in ether and the filtrate was purified by several flash chromatography

then 0. 25-0.5% i sopropyl am ne/ chl or of orm (col um 1);

eluting with 50% hexane/ chl orof orm then.chl oroform

chloroform then

1% i sopropyl am ne/ 1% MeOH CHCl [err] (columm 2); and CHCO [err], then 0.5%
i sopropyl amine/CHCl [err] (colum 3)) affegding 0.746 g of
Exanple 31 (a) N J[[1-[[2-(D ethylam no)ethyl]an no]-7-methoxy-9-oxo-

t hi oxant hen-4-yl ] nethyl]formamide. (1: Rerr]=Rerr]=Et; QCH err] NHCHO
Rl err] =7- OCH err i-(dim¢thylaminomethyleneaminomethyl)-thioxanthen-9-one :

trihydrochloride as an orange solid, m.p. 258-260°C.

(I: RI=R2=Et; Q=CH,NHC(O)CF3; RS=H; n=2)

t he product.

A solution of 4-(aminomethyl)-1-[[2-(diethyl-
amino)ethyl)amino]thioxanthen-9-one (2.91 g; 8.19 mmol)
in 80 ml methylene chloride at 0°C was treated with
trifluoroacetyl chloride (14.75 ml 0.61 M solution in
toluene; 9.0 mmol) and the reaction mixture was stirred
at 0°C for 90 min. The mixture was concentrated

in _vacuo and the residue was purified by flash

chromatography (silica gel; EtOAc (100%), then 2% iso-
propylamine/EtOAc) and then recrystallization from ethyl
acetate to afford 2.52 g (68%) of the product as the
free base, m.p. 189-190°C (Example 16). The free base
was dissolved in methanol and treated with methane-
sulfonic acid (0.55 g, 5.72 mmol) to afford the

methanesulfonate salt, m.p. 152-154°C after
recrystallization from acetone (Example 1l6a).

Example 17
(a)

A mixture of thiosolicyclic acid (50.14 g,
0.33 mol) and cupric acetate (5.0 g) in DMSO (500 ml)
was brought to reflux and potassium carbonate (54.3 g)
was added in portions. 3-Bromochlorobenzene (42 ml,
0.36 mol) was then added via syringe and the mixture was
refluxed for 3 hours. The reaction mixture was poured
into water, treated with charcoal and filtered through
celite. The filtrate was acidified with concentrated
HC1l and the precipitate which formed was collected by
filtration, washed with water and dried in_wacug at 60°C
to afford 75.01 g (86%) of 2-[(3-chlorophenyl)thio]-

benzoic acid.
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A m xture of 1-[[2-(diethylam no)ethyl]amno]-

7- met hoxy- 9- oxot hi oxant hen- 4- car boxal dehyde (3.6 g, 0.0094 nol), formam de
(48 mM) and formc acid (6 mM) was heated to 170[err]C under N err] for 8
hours. The m xture was poured into ice-water, basified with 35% NaCH and
extracted with chloroform The organic |ayer was separated, washed wth
water (2X)-; then brine and was dried ovél~Na[err]SO err] and concentrated
in vacuo to afford 3.88 g of the product. (b)

4- ( Am nonet hyl ) - %% [ 2- (di et hyl am no) et hyl ] am no] -

7-nethoxythioxanf n-9-one (I: Rerr]=Rerr]=Et; Q=CHerr]NHerr]
Rlerr]=7-OCH err]; n%9 a stlrrﬁi riolagiencpt t FRNGEHFANPH H 4E§‘an?>|¢.= 31(a)

(3.88 g) and 2N il a(d%%dﬂb)-[Y\@Scﬂi%%bsﬂea{rl)l&Q[@béthi@ra&dﬁ(mmdergpltrogen
with stirring. The abo m xt ur.e was oured into water, basified
W th 105 NaGH b2 PEIL) SRQPERICHE: BHSF ot & -or BRBr AT SadBfied w th
wat er, then brinstirmesd dogadikounsyepodreddinnge cosegntiated NH4OH
(500 ml) in water (2.5 1) and the precipitate which
formed was collected by filtration, washed with water
and dried ip _wvacuo at 60°C to afford 65.9 g (95%) of a
mixture of l-chloro and 3-chlorothioxanthen-9-one.
(c)
A mixture of l-chloro and 3-chlorothioxanthen-
9-one (14.01 g, 56.8 mmol), pyridine (20 ml) and di-
ethylaminopropylamine (5.13 g, 39.4 mmol) was refluxed
until the reaction was complete. The heat was removed,
the solvent was removed in _vacuo and the residue was
taken up in chloroform and purified by column
chromatography on silica eluting with chloroform to
remove the unreacted 3-chloroisomer and thén 5% iso-
propylamine/chloroform to afford 5.10 g (54%) of
l1-[[3~(diethylamino)propyl]amino]thioxanthen-9-one as an
orange gum.
(d)
A mixture of 1-[[3-(diethylamino)propyl]aminoj}-
thioxanthen-9-one (5.10 g, 15.0 mmol), formalin (160 ml)
and 5N acetic acid (0.8 ml) was heated to 90°C 16 hours,
additional 5N acetic acid (0.20 ml) was added, followed
by formalin (50 ml) and the mixture was heated at 90°C
for approximately 57 hours. The mixture was diluted
with water, basified with 5N NaOE and extracted with
chloroform. The organic layer was dried over NaS0O4 and
passed through a silica column eluting with 2%
methanol/chloroform and then isopropylamine/methanol/-
chloroform (2/2/96) to afford 3.82 g (69%) of 1-[[3-(di-
ethylamino)propyljamino]-4-(hydroxymethyl)thioxanthen~
9-one as an orange/brown gum.
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sul fate and concentrated in vacuo to afford 3.6 g of the crude product.
The product was dissolved in chloroform and purified by flash

chromat ography (silica gel; eluting with hexane/chloroform (50:50) and
then 1% iso- propylanine in hexane/ chlorof orm ('50: 50)) afford| ng

- 38- 1.75 g of the desired product. (c)

N-[[1-[[2-(Di et hyl am no) et hyl ] am no] - 7- nebhoxy-

(e) .
1=[[3=(Diethylamino)propyl Jamino]-9-oxothio=
xanthen-4-carboxaldehyde

(II: RI=R2=Et; R8=H; n=3)

A mixture of 1-[[3-(diethylamino)propyljamino]-
4-(hydroxymethyl)thioxanthen-9-one (3.82 g), toluene
(60 ml) and manganese oxide (7.5 g) was refluxed for
6.5 hours. The mixture was cooled to room temperature,
filtered through celite, and the filtrate was
concentrated in vacuo to afford 3.3 g (87%) of the
product as a brown oil.

(£) _
thi then=9- dihvd hloride 3/2 hydrat
(I: RI=R2=Et; Q=CH,NHMe; R8=H; n=3)

A solution of 1-[{[3-(diethylamino)propyl]amino]-
9-oxothioxanthen-4-carboxaldehyde (3.3 g, 8.96 mmol) and
3 g of formic acid in 50 ml N-methylformamide was
allowed to reflux for 2 h. The mixture was basified
with 5 ml 5N sodium hydroxide solution and extracted
into chloroform (3x150ml). The organic layer was dried
over sodium sulfate, concentrated in_wacuq, and a crude
o0il was dissolved in a 3N aqueous HC1l solution (50 ml)
and heated on a steam bath for 3 h. The above mixture
was cooled, basified with 30 ml 35% NaOH, extracted into
chloroform (3x150ml), the organic layer dried over
sodium sulfate and concentrated in_xannn to afford a
brown oil. The brown oil was purified by flash
chromatography (silica gel; 5% trlethylamlne/Etzo, then
5% Et3N/EtOAc, then trlethylamlne/methanollEtOAc
(5:5:90)) to afford 1.1 g of 1-[[3-(diethylamino)-
propyllamino]-4-(methylaminomethyl)thioxanthen-9-one, as
a8 clear orange gum. The above gum was converted into
the corresponding dihydrochloride by treatment with
6N HCl in ether to afford 1.04 g of the dihydro-
chloride-3/2 hydrate as a yellow powder, m.p. 222-224°C.
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9- oxot hi oxant hen- 4-yl | met hyl ] net hanesul fonamde (1: Rerr]=Rerr]=Et;
Q=CH err]NHSO err] Me; R err]=7-0Ovke; n=2) To a solution of 1.75 ¢
(0.0045 nol) of the anmi ne of Exanple 31(b) in 22.5 m pyridine cooled in an
ice bath under nitrogen with stirring was added dropwi se 0.39 m (0.005
nmol ) nmet hanesul fonyl chloride in a small volunme of pyridine and the
resulting reaction mxture was stirred at_gxomtenperature for 2 h. The

m xture was poured into 375 m water containing 0.38 g NaOH, extracted into
chlorof orm ;and the organic | ayer was washed with water and brine. The

chl orof orm Fayer exaspilei 8 over sodi um sul fate, the solvent renoved in
vacuo, and the rgai)due was dried in vacuo to afford 1.61 g (77% of the

D e P anal et ot 42 3_BhXbH6E, Qxant hen-
3- chl or ot hi ophenal 2§C’“£’Q§‘§ﬁ%§fng| hloro atd X foxanthen

. ml), cupric acetate (1.7 L a DVF (199
m) under N2 was %28 Ed(?‘h Por BYSALLRE (4] @FepPf {‘é@'@ﬁﬂe"gﬁg ﬁ?’gﬂiﬂee was
heated to 150C amddathse @15-ndi)bwasobefianiedl for approximately 22 hours

and then the solvent was removed in vacna. The residue
was combined with the crude product (3.51 g) obtained
from three similar experimental runs and the mixture was
purified by column chromatography on silica eluting with
chloroform, then 1% isopropylamine/chloroform and
finally 2% isopropylamine/chloroform to afford 13.4 g of
l1-[[2-(dimethylamino)ethyl ]Jamino]thioxanthen-9-one.
(b) .

A mixture of 1-[[2-(dimethylamino)ethyl}]amino]-
‘thioxanthen-9-one (13 g, 0.044 mol), 37% formalin
(390 ml) and 5N acetic acid (6.5 ml) was heated to 100°C
for 8.5 hours, allowed to stand over the weekend and
then was heated at 100°C for several more hours. The
mixture was poured into ice water,'basified with 35%
NaOH and extracted with chloroform. The organic layer
was washed with brine,. dried over Na;SO; and
concentrated in vacuo. The residue was purified by
column chromatography on silica eluting in succession
with; 25% CHCL3/hexane; 50% CHCliz/hexane; 75% CHCl3/-
hexane; 100% CHCl;; 0.5% isopropylamine/chloroform;
1% isopropylamine/chloroform; 2% isopropylamine/-
chloroform; then 2% isopropylamine/2% MeOH/CHCl3 to
afford 9.2 g (64%) of 1-[[2-(dimethylamino)ethyl]amino]-
4-(hydroxymethyl)thioxanthen-~9-one.
(c)
1=[[2~-(dimethylamino)ethyl jamino]-9-oxothioxanthen-
4-carhoxaldehyde
(Formula II: Rl=R2=Me; R8=H; n=2).

A mixture of 1-[[2-(dimethylamino)ethyljamino]-
4-(hydroxymethyl )thioxanthen-9-one (9.2 g, 0.028 mol) in
toluene (322 ml) was heated to about 60°C and then
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acid (43.5 g) was added. The m xture was heated overnight, poured into
water (600 ml), filtered, the filtrate was treated with charcoal and
filtered again. The filtrate was acidified with conc. HO, extracted with
CHCl [err], the organic |ayer was washed with brine and dried over
Na[err] SO err]. The solvent was renoved in vacuo to afford 28.9 g of

2-[ (3-chl or ophenyl )t hi o] - 5- br onobenzoi ¢ &4-d. (b) A m xture of

2-[ (3-chl orophenyl )thio -5-brono- benzoic acid (28.4 g) and conc. sulfuric

el 8 (20,1 ves Slhrhed SL0S G Y 1 WhSRaST HecaRERAL OV The

was heated at 60°C for 1 hour. The mixture was filtered
and the filtrate was concentrated in_vacuno to afford

7.9 g (87%) of the product.

(d)

4=yllmethyl ]formamide

(I: R=R2=Me; Q=CH,NHCHO; R8=H; n=2)

A mixture of 1-[{[2- (dlmethylamlno)ethyl]amlno]-
9-oxothioxanthen-4-carboxaldehyde (4.75 g), formamide
(66.5 ml) and formic acid (7.6 ml) was heated at 170°C
for 4 hours. The mixture was poured into ice water
(250 ml), basified with 35% NaOH and extracted with
chloroform. The organic layer was washed with water
(2X), then brine (1X) and the. solvent was dried over
NajSO; and concentrated in vacno to afford 6.2 g of
the product.

(e)
9-oxothioxanthen-9-ane dihydrachloride-1/2 hydrate
(I: R=R2=Me; Q=CH,NH;; R%=H; n=2)

A mixture of N-[[1-[[2-(dimethylamino)ethyl]-
amino]-9~oxothioxanthen-4-yllmethyl]formamide (6.2 g)
and 2N BCl (52 ml) was heated to 100°C for 1.5-2 hours.
The reaction mixture was poured into ice water, basified
with 35% NaOE, and extracted with chloroform. The
organic layer was washed with water (2X), then brine
(1X), dried over Na;S04 and concentrated in vacuo. The
residue was purified by column chromatography on silica
eluting with ethyl acetate, then 0.5% triethylamine/-
EtOAc, then 2% triethylamine/EtOAc, then CHCl3/1-2% iso-
propylamine and finally CHCl3/1-2% isopropylamine/-

2% MeOH to afford 3.3 g (58%) of the product as the free
base. A portion of the free base (1.25 g) was dissolved
in methanol and treated with concentrated HCl (3.3 ml)
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—
-39- ° (850 m) containing conc. NHerr]OH (199 nm) and the product which
precipitated was collected by filtration and dried at 50[err]C in vacuo to
afford 15.0 g of a m xture of 1-chlorbo and

" 3-chl oro- 7- bronot hi oxant hen-9-one. (c¢) A m xture of 1-chloro and
3-chl oro-7-brono- thioxanthen-9-one (13.6 g), pyridine (108 m) and
N, N-di et hyl et hyl enedi am ne (16.3 m) was hgated to 115C for 20 hours. The
sol vent was renoved in vacuo, and the residue was purified by colum
chromat ography on silica eluting with CHO [err] (100%, then 1%
i sopropyl -am ne/ GiiCiMeeRr | 6 til pftbORE£8r8 0. 20%g of the product as the

1-[[2- (di et hyl amqiue b A0 5 iy brot . Bxapyien 8agng: (o)
f (£) . '

N=([1=-[[2-(Dimethylamino)ethyl Jamino]-9-0xothioxanthen-
4-yllmethyl lmethanesnlfonamide methanesulfonate
(I: R=R2=Me; Q=CH,NHSO;Me; R8=H; n=2)
. 4~(Aminomethyl)-1-[[2-(dimethylamino) Jethyl]~
amino]-9~-oxothioxanthen-9~one (2 g, 6 mmol) in 30 ml dry
pyridine under nitrogen was stirred at room temperature
until the solution was complete. The solution was "
chilled in an ice-bath and 0.52 ml (6.7 mmol) methane-
sulfonyl chloride in chilled pyridine was added dropwise
and the mixture was stirred for 1 h at room tempetature.
The reaction mixture was poured into 500 ml water
containing 0.51 g sodium hydroxide, extracted into
chloroform, the organic layer was washed with water (2x)
and brine, and dried over anhydrous sodium sulfate. The
mixture was filtered and concentrated in vacuno. The
residue (2.5 g) was stirred in ether, filtered, and
dried to afford 2 g of the product, m.p. 126-127°C. The
free base was dissolved in MeOH, and treated with
methanesulfonic acid (0.48 g) to afford 2.0 g (67%) of
the product-as the methanesulfonate salt, m.p. 168°C
{(dec.).

Example 19
(a)
Following a procedure similar to that described in

Example 17(c), there was prepared 6.83 g of 1-[[3-(di-
methylamino)propyljaminojthioxanthen-9-one, from a
mixture of 1-chloro and 3-chlorothicxanthen-9-one
(15.15 g, 61.4 mmol), pyridine (20 ml) and dimethyl-
aminopropylamine (6.01 g, 58.7 mmol).
(b)

Following a procedure similar to that described in -
Example 17(d), there was obtained 6.74 g (90%) of
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A m xture of 1-[[2-(diethylam no)ethyl]amno]- 7-bronothi oxanthen-9-one
(9.3 g, 22.9 mol ), 203 m 37% fornmal dehyde solution, and 3.4 m 5N acetic
dcid solution was heated to 1000C under nitrogen overnight. The m xture was
cooled to roomtenperature and the solid formed was renoved by filtration.
The filtrate was diluted with water, basified with 35% NaOH sol uti on and

extracted into chloroform The organic 2fer was washed with brine, dried
over sodiumsulfate, and the solvent was renoved in vacuo to afford 10 g of
oil. The above oil in nethylene chloride was fi red, the vent
concentrated i nlvéééo(d%%éméﬁ?lb%‘w&ﬂ%ﬁ%ﬂﬁ T(erﬁ’r?fp § %hrl fied by -
flash ChrO”atngﬁﬂbiaﬁﬁhédJEiogeb,ff&mHMAEJ3WuumméfnyIﬂﬂmmDOP@OHthxane t hen
chl or of ornt - hexane 1 5 h (e} ngt{}[err]
(100%, and t he ™0 %}aﬁagt?lggy?aor@%elsgﬁlé ?1 to afford 3.2 g of

1-[[ 2- (di et hyl amlﬁé)elhyil]darﬁlﬁé]lal acetic aCld (0.
4- (hydroxynethyukj7 br onot hi oxant hen- 9- one. _
4-carboxaldehyde
(Formula II: R1=R2=Me; RS=H; n=3)
Following a procedure similar to that described in
Example 17(e), there was obtained the product from
1-[ [3-(dimethylamino)propyl]amino]-4~(hydroxymethyl)-
thioxanthen-9-one (6.7 g), toluene (80 ml) and MnO;
(12.15 g). The product was purified by column -
chromatography on silica eluting with CHClj3 (100%) to
1% isopropylamine/CEClj3.
(d)

_{Formula IV: R!=R2=Me; Ri=Me; R8=H; n=3)

A mixture of N-methylformamide (50 ml), formic
acid (5.2 g) and 1-[[3-(dimethylamine)propyl]amino]-
9-oxothioxanthen-4-carboxaldehyde (4.14 g, 12.16 mmol) -
was refluxed for 3 hours. The mixture was diluted with
water (250 ml), basified with 35% NaOH and extracted
with CECl; (3 X 150 ml). The organic layer was dried
over Na,;SO4, passed through a plug of silica eluting
with CHC1l; (100%), then 2% isopropylamine/CHCl; to
afford 3.93 g (84%) of the product.

LLLB__(nmej:hylamno.Lpznple.ammoJ_L_Lcmexhxlammo_
Bethyljthioxanthen=9-one dihydrochloride monohydrate
{I; Rl=R2=Me; Q=CH;NHMe; R8=H; n=3)

A solution of the above N-methylformamide (3.83g;
lo mmol) in 40 ml 3 N HCl was heatgd'on a steam bath for
' h; neutralized with 35% NaOH solution, and chilled on
e for 1 h. The liquid layer was decanted and a crude
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"40- (e) 1- [ [ 2- (Diethylamino) ethyl ] amino ]-7-brono-9- oxot hi o-
xant hen- 4- car boxal dehyde (Il1: Rerr]=Rferr]=Et; Rerr]=7-Br
.mxture of 3.2 g (7.34 mvol) of the al cohol of Exanple 32(d) and 4.3 g

1 h under

n=2)

ni trogen.

Mderr] in 8 m toluene was heated at 60[err]C for
The m xture was filtered, washed with CHO [err],

was concentrated in vacuo affording 3 g_gﬁ_a yel | ow

‘[Formula IV: Rl=R2=Me; R%=Me; R®=H; n=2)

product was dissolved in chloroform and filtered through
silica gel (chloroform; 1% isopropylamine/chloroform) to
afford 2.38 g of the desired amine as an orange gum.

The product was converted into the corresponding
hydrochloride salt by dissolution in MeOE and treatment
with concentrated HCl to afford 0.98 g of the
dihydrochloride monohydrate, m.p. 228-229°C.

Example 20
(a) '

4-ylimethyl ]-N-methylformamide
A mixture of 1-[[2-(dimethylamino)ethyl]amino]-
9-oxothioxanthen~4-carboxaldehyde (4.75 g, 0.15 mol),
N-methylformamide (48 ml) and formic acid (3.9 ml) was
heated at 170°C for 4.5 hours and then was allowed to
stand at room temperature for approximately 64 hours.
The reaction mixture was poured into water (250 ml),
basified with 35% NaOH, extracted with CHClj3 (3X). The
organic layer was separated, washed with water (2X) and
then brine (1X) and was dried over Naj;SO4. The solvent
was removed in vacuo to afford 5.75 g of the product.
(b) .
1={(2=~(Dimethylamino)ethyl Jamino}-4-~[ (methylamino)-
hyllthi then=9— jihvdrochlaoride-5/4 hvdrat
(I: Rl=R2=Me; Q=CH;NHMe; RS8=H; n=2)
By a process similar to that of Example 19(e),
1.8 g 1-[[2~-(dimethylamino)ethyl]amino]-4-[ (methyl-

. amino)methyllthioxanthen-9-one was obtained from 5.7 g

(15.4 mmol) of the corresponding N-methylformamide of
Example 20(a) and 50 ml 2 N HCl, after purification of
the free base by flash chromatography (silica gel;
chloroform; then 0.5% isopropylamine/chloroform; then
1% isopropylamine/chloroform). The free base was
converted into the corresponding dihydrochloride

S o
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solid. The yellow solid was triturated in ether, filtered, and dried to
afford 2.7 g (94.3% of the product, mp. 145-146[err]C

N[[1-[[2- (D et hyl am no)ethyl]am no]-7-brono-9-oxo-

t hi oxant hen-4-yl] net hyl ] f ormam de (I: R[err]=R[err]=Et; Q@CH er r ] NHCHG
Rl err]=7-Br; n=2) A mxture of 2.7 g (6.2 mml) 1-[[2-(diethyl -

am no) et hyl ] am no] - 7- br ono- 9- oxot hi oxant hen-,4i- car boxal dehyde, 31.7 ni
formam de, and 3.6 nl formc acid was heatedzto 170[ err] C under nitrogen
and with stirring for 8 h and the m xture was allowed to stand at room
tenperature for 72 5Y4 hgdratetsyls wsr.ﬁeajtﬂﬁb iwith &5k MEdICcdhwatehanol

basified wiith 35%#?’; so?géuilé)g{]c‘ tgf tslf)é qgg{lggu sl-,t,b&t g&é&éj and

washed with water s dISSO| In" c 1oroforn1 mash
with brine, -dried oﬂ?’élmpéﬁd?%m sulfate, and the solvent was concentr at ed i N
vacuo to afford 2.88)g of the desired formanide, as a yel |l ow orange solid,

mp. 132[err]C (decN:)LLl_LLLLdme:hxlamummpleamino_lzﬂ;thioxmthexz

(Formula I: Rl=R2=Me; Q=CH,NHCHO; R8=H; n=3)

A solution of 1-[[3-(dimethylamino)propylliaminoj]-
9-oxothioxanthen-4-carboxaldehyde (3.6 g; 10.57 mmol) in
50 ml1 formamide containing 3.6 g of formic acid was
refluxed for 1.5 h and then was allowed to stand at room
temperature overnight. The reaction mixture was diluted
with water (400ml), basified with 3 ml 5N NaOH solution,
stirred rapidly for 30 min, and the precipitated solid
was filtered, washed with water, and dried, yielding
3.1 g (79%) of the product as a yellow powder.

(b)
thioxanthen=-9-one
(Formula I: R1=R2=;4e; Q=CH;NH;; R8=H; n=3)

A solution of the fqrmamide of Example 21(a)

(2.98 g; 8.07 mmol) in 40 ml 3N HCl was heated on a
steam bath for 4 h, allowed to cool to room temperature,
chilled in ice, and neutralized to pE 8 with 5 N NaOH
solution. The resulting heterogenous mixture was
extracted into chloroform (5x100ml) and the organic
layer was dried over sodium sulfate and filtered through
a pad of silica gel (first 5% triethylamine/ether, then
1-5% isopropylamine/chloroform) to afford 2.3 g (83%) of
the product as a bright yellow oil.
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(9) 1-[[2-(Di ethylam no)ethyl]amno]-4-(am nonet hyl) -

7- bronot hi oxant hen-9-one (I: Rerr]=Rerr]=Et; QCHerr]NHerr];
‘Rlerr]=7-Br; n=2) A mxture of 2.85 g (6.6 mmol) of the above
formam de (Exanple 32(f)) in 26 M 2 N HO solution was heated to 100[err]C
under nitrogen for 2h and the m xture was allowed to stand at room

tenperature overnight. The -29- -41-
(c) :
N-[[1-[[3-(Dimethylamino)propyl Jamino]-9-oxothioxanthen-
4-yllmethyllmethanesulfonamide methanesulfonate-~
1/2 hydrate

(I: Rl=R2=Me; Q=CH,NHSO;Me; R8=H; n=3)

To an ice cold solution of the amine of
Example 21(b) (2.2 g; 6.44 mmol) in pyridine was added
methanesulfonyl chloride (0.51 ml; 6.59 mmol) and the
resulting mixture was stirred at room temperature
overnight. The mixture was diluted with chloroform and
passed through a large plug of silica gel eluting with
5% triethylamine/EtOAc affording 1.32 g of )
N-[{[1-[[3-(dimethylamino)propyl]amino]-9-oxothioxanthen-
4-yllmethyl lmethanesulfonamide as a yellow powder:' The
free base was dissolved in methanol (10 ml) and treated
with methanesulfonic acid (0.31 g, 1 eq.) in methanol to
afford 1.38 g of the methanesulfonate-1/2 hydrate salt
as an orange solid, m.p. >107°C.

Example 22

(I: RI=R2=Et; Q=CHyN(CH3)SO2Et; R&=H; n=2)

A solution of 2.03 g (5.49 mmol) of 1-[[2-(di-
ethylamino)ethyl]amino]-4~[ (methylamino)methylj-
thioxanthen-9-one (prepared by the method described in
Example 5) and-triethylamine in 45 ml methylene chloride
was cooled to 0°C and treated with ethanesulfonyl )
chloride (0.74 g, 5.76 mmol). After 15 min at 0°C, the
reaction mixture was stirred at room temperature for
72 h. The mixture was concentrated in _wacuno, the
residue dissolved in chloroform and purified by passing
through a pad of silica gel (chloroform; then 1% tri-
ethylamine/chloroform) affording 2.43 g (96%) of
N-[[1-[[2-(diethylamino)ethyl]amino]-9-oxothioxanthen-
4-ylimethyl]-N-methylethanesulfonamide. The sulfonamide
was recrystallized from ethyl acetate and treated with
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reaction m xture was poured into 200 ml ice/water, basified with 35% NaCH
solution, and extracted into chloroform The organic | ayer was washed with
wat er and brine, dried over sodiumsulfate, and concentrated in vacuo to
yield 2.67 g of a dark oil. The dark oil was purified by flash

chromat ography (silica gel; 1250 m hexane/chl oroform (1:1), and then 1%

| sopropyl - amine in hexane/chloroforn1(1 nr 39d afford 1.87 g (70% of the
product, mp. 79-82[err]C Exanple 33

N-[[1-[[2-(Diethyla 99% ? ggf ﬁ%‘ fford th

xant hen- 4-yl | met hyl ]%rret anesu})?ongérﬁlge I9 err Eotr © o

Q=CH[ er r] NHSJ er r | MBTORYGY @s-bg methamesulfonate ‘salt, m.p. 159-161°C.

1-[ [ 2- (Di et hyl ami nokeadyyld 23 no] 4- (anlnonethyl) 7- bronDthloxanthen-Q-one

(1 g, 2.3 mmol) in 41,05 0dc-dry
ice bath for 15 mnﬂLa, H:
chilled pyridine maén_ r se an
tenperature. The react I on mzxture was

- (I: =R2=Et; Q=CH,NHSO,CgH4-p-OMe; RS=H; n=2)

A solution of 1.40 g (3.94 mmol) of 4-{amino-
methyl)-1-{[2-(diethylamino)ethyl]aminojthioxanthen-
9-one (prepared by the method described in Example 4) in
30 ml chloroform containing 1.5 ml triethylamine was
cooled to 0°C and treated with p-methoxybenzenesulfonyl
chloride (0.83 g, 4.02 mmol). After 10 min at 0°C the
reaction mixture was stirred at room temperature for
2 h. Chloroform was removed in_wacuo, the residue

dissolved in 100 ml methylene chloride containing

1 ml triethylamine and treated with additional
p-methoxybenzenesulfonyl chloride (0.85 g) with stirring
at room temperature. The mixture was concentrated

in vacno, the residue was purified by passing through a
pad of silica gel (1% triethylamine/chloroform)
affording 1.57 g of N-[[1-[[2~(diethylamino)ethyl]-
amino]-9-oxothioxanthen-4-yl]methyl ]J-p-methoxybenzene-
sulfonamide. The sulfonamide was treated with methane-
sulfonic acid (0.3 g) in isopropanol/isopropyl acetate/-
methanol to afford 1.07 g of the methanesulfonate salt,
m.p. 133-137°C.

(I: R=R2=Et; Q=CH;NHSO;Et; R®=H; n=2)

' A solution of 2.5 g of 4-(aminomethyl)-1-[[2-(di-

_ ethylamino)ethyl]amino]thioxanthen-9-one (prepared by
the method described in Example 4) in 30 ml pyridine was
cooled in an ice bath for 15 min and 0.95 g of ethane-
sulfonyl chloride in 5 ml pyridine was added rapidly
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poured into 200 Ml water, added 0.19 g sodi um hydroxide in ice/water, and
extracted into chloroform The organic |ayer was washed with water (2x) and
.brine, and dried over anhydrous sodiumsulfate. The m xture was filtered,
concentrated in vacuo and the residue was stirred in ether, filtered, and
dried to afford 1.02g of the product, mp. 134-139[err]C. Exanple 34 Mt hyl
N-[[21-[[2-(di ethylam no)ethyl]am no]-9-0xpthi o-
xant hen-4-yl ]l methyl Jcarbamate (1: R err]=R err]=Et; QCH[ err] NHCOOVE;
Rl err]=H, n=2) To a solution of 2.94 g (8.27 mol) of 4-(am no-
met hyl ) - 1- [ [ 2- (dFeRmiacampfofhetrpactionnol XIS MAshekired at @opmpar ed by
g hreT1 p[ 09ets?] ?esﬁéﬂlﬁﬁhﬁu!ile:ftﬁﬂfi Ehd4) T'h]a éﬂxmrmgyb@g@rfﬂ(%%ge coln§ ai Pi ng
riethyl - chille 0, Qlerr wa e . 9. nmo o]

net hyl chl or of o?#a'?ngw 8t ﬁ%nﬁﬁﬁl[’]ﬂgeomgg %ts'far%%gdef%a‘:ted into

chloroform, the organic layer was washed with water (2x)

and brine, and dried over sodium sulfate. The mixture

‘was concentrated in vacuo and the residue was stirred in
ether and dried (40°C/0.1mm) to afford 1.7 g of
N~-[[l-[[2-(diethylamino)ethyl]amino]-9~oxothioxanthen-
4-yl]methyl Jethanesulfonamide, m.p. 105°C (dec.). The

* sulfonamide was dissolved in methanol and treated with

methanesulfonic acid in methanol to afford 1.61 g (42%)

of the methanesulfonate salt, m.p. 135°c (dec.).

(I: Rl=R2=Et; Q=CH;N(Et)SOzMe; R8=H; n=2)

A solution of 2.10 g (5.48 mmol) of 1-{[2~(di-
ethylamino)ethyljamino]-4-~{ (ethylamino)methyl]-
thioxanthen-9~one (prepared by the method of Example 14)
in 30 ml methylene chloride was cooled to 0°C and
treated with 2 ml triethylamine and methanesulfonyl
chloride (0.7 ml) and the reaction mixture was stirred
at room temperature for 6 h.' The solvent was removed
in _wvacuo, the residue dissolved in chloroform, and the
solution was purified by passing through a pad of silica
gel (eluting with chloroform followed by 2% triethyl-
amine/chloroform). The yellow solid isolated was
recrystallized from ethyl acetate and dried to afford
1.11 g (44%) of the product as a yellow powder,

m.p. 172-176°C.
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T -42- 2.5 h. The solvent was renoved in vacuo, the residue was suspended
i n chloroformand was purified by flash chromatography (silica gel;
.chloroform then 1% iso- propylam ne/chloroform affording 2.36 g (69% of
the product,. as a yellow solid, mp. 129-131[err]C. Exanple 25

1-[[2- (D ethylanino)ethyl]anino]-4-[(net2¥%$nino)-

nmet hyl ] - 7- hydr oxy-t hi oxant hen-9-one (I: r]=Rlerr]=Et; Q=CHe[rr] NHVe;

Rlerr]=7-0H n=2) A solution of 1.6 g (4 mmol) 1-[[2-(diethylam no) -
: Example 26
N=[[1=[[2~{Diethylamino)ethyllamino]-9-oxothioxanthen-
4=-yllmethyl]=-3,4~dichlorobenzenesulfonamidemethane-
sulfonate«1/2 hydrate

(I: R=R2=Et; Q=CH,NHSO,CgH3.3,4-dichloro; R8=H; n=2)
To a solution of 3,4-dichlorobenzenesulfonyl
chloride (1.84 g, 7.5 mmol) in 35 nl dry pyridine was
added 2.5 g (7 mmol) 4-~(aminomethyl)-l1-{[2-(diethyl~
amino)ethyl]amino]thioxanthen~9-~one (prepared by the
method described in Example 4) under nitrogen and the
reaction mixture was stirred at room temperature for
15 min. and then was allowed to stand for approximately
72 hours. The reaction mixture was poured into 75 ml
water containing 0.75 g NaOH, and extracted into
chloroform. The organic layer was washed with water
(2x) and brine, and dried over sodium sulfate.
Chloroform was removed in_wacna, the residue was
recrystallized from ethanol to afford 1.24 g of
N-[[l-([2-(diethylamino) Jethyl ]amino]-9-oxothioxanthen-~
4-yllmethyl]-3,4-dichlorobenzenesulfonamide, m.p. 95°C
(dec.). The free base was dissolved in methanol and
treated with methanesulfonic acid in methanol to afford
the methanesulfonate-1/2 hydrate, m.p. 55°C (dec.).

(I: RI=R2=Et; Q=CH;NHESO2CgH4-2-F; R8=H; n=2)

A solution of 1.36 g (3.83 mmol) 4-(aminomethyl)-
l-[[2-(diethylamino)ethyl]Jamino]thioxanthen-9-one
(prepared by the method described in Example 4) in
25 ml methylene chloride containing 1 ml triethylamine
was cooled to 0°C and treated with 2-fluorobenzene-
sulfonyl chloride (0.84 g; 4.32 mmol) and the reaction
mixture was stirred for several hours.. The solvent was
removed in wacuo, the residue dissolved in chloroform,

and purified by flash chromatography (silica gel:
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et hyl ] am no] - 4- [ (et hyl am no] net hyl ] - 7- net hoxyt hi o- xant hen-9-one (prepared
by the process described in Exanple 30(h)) in 10 m 48% HBr sol ution was
-heated to 110[err]C for 5 h. After cooling, the reaction mxture was
neutralized with saturated sodi um bi carbonate and extracted into chloroform
(3x1GOmM ). A dark gum insoluble in water or chloroform was dissolved in
nmet hanol and conbi ned with chl orof orm solagd on. The sol vent was
concentrated in vacuo to afford 1.67 g of a dark orange solid. The orange
solid product was purified by flash chromatography (silica gel;

i sopropyl ani ne/ rtASESSPFRhE ol lswednby 114  ggiethyl amirel aplozosermhd Bie i ca
colum el uti ng védlventopaspyéntedcin Masdd GHE tBé rgrddict: 9%ag af f ordi ng

0 -

N Ty 55t RS T, bt Sty e S Bl LAY

9- oxot hi oxant hent#8yig] {Fdd hy|d.qar Bakel279Q.: Rl err] =R err] =Et;

Q=CH[ er r ] NHCOOMVExadar bg7- OVe; n=2) To a solution of 1.55 g of

4_(a”inonEthyl)_u-[[1~[[2-;:‘ hylami hyl Jamine]=9-oxothi then—
- 4=yllmethyl ]-N-propylmethanesulfopamide

(I: R1=R2=Et; Q=CH,N(C3H7)SOsMe; R8=H; n=2)

The o0il from 0.2 g of 60% dispersion of sodium
hydride in mineral oil was removed by triturating with
pentane (4x). Dry DMF (40 ml) was added under nitrogen
to sodium hydride with stirring, and 2 g N-[[1-[[2-(di~-
ethylamino)ethyljamino}-9-oxothioxanthen-4-~ylimethyl]-
methanesulfonamide (Example 6) was then added to the
reaction mixture while stirring under nitrogen and the
mixture was heated to 50°C for 2 h. The above mixture
was chilled in an ice bath for 15 min, 0.87 g of propyl
iodide in a small volume of DMF was added, and the
mixture was allowed to stir at room temperature
overnight. The mixture was stirred with 35 ml water,
filtered, and the residue was washed with water and
dried (50°C/0.1lmm/P;0s5) to afford 2.17 g of the product,

m.p. 142-143°C,

(I: R=R2=Et; Q=CH;N(Me)SO02CgHs; R8=H; n=2)

A solution of 5.32 g (14.4 mmol) of 1-[{2~(di-
"ethylamino)ethyl}amino]-4-[ (methylaminojmethyl]-
thioxanthen-9-one (prepared by the method described in
Example 5) in 100 ml methylene chloride was cooled to
0°C and treated with triethylamine (5 ml) and

" benzenesulfonyl chloride (2 ml; 15.67 mmol) and the
reaction mixture was stirred for 2 h. The mixture was
concentrated in_vacuno, and the residue was purified by
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~1-[[2-(di et hyl ami no) et hyl ] am no] - 7- net hoxyt hi oxant hen- 9-one (prepared as
in Exanple 31(b)) in 40 M chloroformcontaining 2 ml triethylamne chilled
.to O[err]C was added 0.45 ml nethyl chloroformate and the m xture was
stirred at roomtenperature for several hours. The solvent was renoved in
vacuo, the residue was purified by flash chromatography (silica gel;

eluting with chloroform 34— - 43-

passing through a pad of silica gel (eluting with
chloroform; then 1/2%-1% isopropylamine/chloroform)
yielding 6.24 g of a yellow gum. The product was
dissolved in ethyl acetate and the solvent removed
in_vacuno affording 6.06 g (83%) of N~-[[1-[[2-(diethyl-
amino)ethyl]amino]-9—oxothioxanthen-4-yl]methyl]-
N-methylbenzenesulfdnamide. The sulfonamide (2.5 g) was
suspended in isopropanol and treated with methane-

. sulfonic acid (0.51 g) to yield 2.63 g of the

" - methanesulfonate salt, m.p. 171-174°cC.

Example 30
(a)

To a mixture of m-anisic acid (250 g, 1.67 mol) in
acetic acid (1 1) was added bromine (85 ml) and then
water (1 1). The mixture was heated to reflux, cooled
in an ice bath and the product which precipitated was
collected by filtration and washed with water to afford
305.7 g (79%) of 2-bromo-5-methoxybenzoic acid,

m.p. 154-156°C.
(b) .

To a mixture of 3-chlorothiophenol (20 g,

0.138 mol), and cupric acetate (1.8 g) and DMF (200 ml)
was added K;CO3 (23 g). The mixture was heated to 150°C
for 15-20 minutes, then 2-bromo-5-methoxybenzoic acid
(35.8 g, 0.155 mol) was added in portions. The mixture
was heated overnight, poured into water (600 ml),
filtered and the filtrate was treated with charcoal,
filtered and diluted with HCl. The resulting
precipitate was collected by filtration, washed with
water, and dried at 50°C in_vacuo over P,0s to afford
27.6 g 2~[(3-chlorophenyl)thio}~5-methoxybenzoic acid.
(c)

To cooled sulfuric acid (89 ml) under nitrogen was
added 2-[(3-chlorophenyl)thio]-~5-methoxybenzoic acid
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then 1%triethylam ne in chloroforn hexane (1:1)) affording 1.2 g of the
product which was recrystallized fromethyl acetate to yield 0.79 g of a
-bright yellow solid, mp. 131-132[err]C. Exanple 37

N-[[ 1-(2-Di et hyl am no) et hyl ] am no] - 7- hydr oxy- 9- oxot hi o-

xant hen- 4-yl | met hyl ] met hanesul f onam de. 3/31 hydrate (I: Rerr]=R err]=Et,
QCH err]NHSO err]CH err]; R err]=7-0H 5 To a solution of
N-[[1-(2- (diethylanino)ethyl]

ani noj - 7- met hoxy<97 C§<,0td1lof9>26ﬂb g:xfl PErkTBhE VoudN800- noutd onavﬂede (0.5 9).

repared as in Ie 31 In"CHerr]CJerr 45 - 78C was
ggdeg 1N BBr[errT"ﬁ ’64[“8& Y 4’5’ Jemﬂ?% %Ff?u‘? Wh\ﬁar nmed to

roon1tenperatureP°%#¢¢lm@Goovetewgﬂﬂﬂo mhd c¢mﬁa4nmmgedonntoNH4Q§-water (250
m ) containing 3 pd\l@,@j gﬁdw%% mﬁéw&ewm %gk%i d| lute HA ,

then basified w ol.1 acte acet ate.
The organic Iaye?h]v%Sc gpga r%&?ﬁeﬁ“ V%Fﬁﬁtsfﬁ’ie 04t |%‘HJ€"§%‘P bve
Na[err] SO err] dPuPscbacafifort @l gn(d2agpwf almdéxtese duf Wwahloro and

3-chloro-7-methoxy-thioxanthen-9-one.
(d)

A mixture of l-chloro and 3-chloro-7-methoxy-
thiozxanthen-9-one (20.7 g), pyridine (69 ml) and di-
ethylaminoethylamine (16.1 g, 0.138 mol) was heated at
115°C under N3 for 20 hours. The solvent was removed
in_vacuo and the residue was purified by column .
chromatography on silica eluting with CHCl; (100%) and
then 1% isopropylamine/chloroform to afford 11.22 g of
1~[[2~(diethylamino)ethyl ]amino]-7-methoxythioxanthen-
S~one.

(e)

A mixture of 1-[[2-(diethylamino)ethyl]amino]~
7-methoxythioxanthen-9-one (i11.2 g, 0.031 mol),

37% formaldehyde (277 mL) and 5N acetic acid (4.6 ml)
was heated at 100°C for 3 hours. The reaction mixture
was cooled, filtered, and the filtrate was poured into
ice-water (600 ml) and made basic with 35% NaOH. The
mixture was extracted with chloroform (3X), washed with
brine and dried over NazSO4. The solvent was removed
in vacno and the residue was purified by column
chromatography on silica eluting with 25% CHCl3/hexane,
then 50% CHCli/hexane, then 75% CHCl;/hexane, then
'0.5% isopropylamine/CHCl; to afford 8.8 g (73%) of
1-[[2~(diethylamino)ethyl ]amino]~4-(hydroxymethyl)-
7-methoxythioxanthen-9-one.
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purified by colum chromatography on silica eluting with 5% MeOH Et OAc to
afford 0.28 g (58% of product, mp. 78C (dec.). Exanple 38

-4- (Am nomet hyl )-1-[[ 2- (di et hyl am no) et hyl ] am no] - 6- net hyl t hi oxant hen- 9- one
(I: Rerr]=Rerr]=Et; QCHerr]NHerr]; Rerr]=6-CHerr]; n=2) '
Foll ow ng a procedure simlar to that described in Exanple 30, parts
(a)-(f), but substituting 4-nethyl- benz3ft acid for 3- net hoxybenzoi ¢ acid
in part (a), it is contenplated that there can be prepared 1-[[2-(di-

et hyl am no) et hyf§am no] - 6- et hyl - 9- oxot hi oxant hen- 4-car boxal dehyde. It is

further contenpla that the |atter can be conver}ed into .
4- (ani nomet hyl )=%* ! =i= y=9=oxothio=
et hyl am no) et hykdmihemld-Garhbkalddnydsant hen- 9- one by fol | owi ng procedures
simlar to thosgeainpid 434 | R RsaBR} Cxitl_oBRL} Sidg) - ().
A solution of l-{[2-(diethylamino)ethyl]amino]-
4-(hydroxymethyl)-7-methoxythioxanthen-9-one (8.8 g,
0.023 mol) in toluene (268 ml) was heated to 60°C under
nitrogen and then MnO; (13.2 g) was added. The mixture
was heated overnight, filtered, and the filtrate was
concentrated in vacuo to afford 7.05 g (81%) of the
product. :
(9)

(Formula IV: R!=R2=Et; Ri=Me; R8=7-0CH3; n=2)

A solution of 1-f{[2~(diethylamino)ethyl]amino]-
7-methoxy-~-9-oxothioxanthen-4~carboxaldehyde (3 g,
7.8 mmol) and 1.5 ml formic acid in 25.5 ml N-methyl-
formamide was heated to 170°C for 8 h with stirring
under nitrogen. The reaction mixture was poured into
160 ml ice/water, basified with 35% of NaOH solution,
and extracted into chloroform (3x). The organic layer
was washed with water (2x) and brine, dried over sodium
sulfate, and the solvent was removed in _vacuo affording
3 g (89.9 %) of the product.
(h)

\o1[2-(Diethylamino)ethyl Jamina]=-4={ (methylaming)-

| (I: RY=R2=Et; Q=CH,NHMe; R®=7-OMe; n=2)

The N-methylformamide of Example 30(g) (3.0 g) in
a 2N aqueous HCl solution (24 ml) was heated at 100°C
for 2 h under nitrogen with stirring. The above mixture
was cooled, poured into 125 ml ice/water, basified with
35% NaOH solution, and was extracted into chloroform and
washed with water (2X), then brine. The organic layer
was dried over sodium sulfate and concentrated in_wacno
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-44- Exanpl es 39-41 Following a procedure simlar to that
described in Exanple 34, but substituting, if necessary, an appropriate
.amne of the formula V for 4-(am nonethyl) -

1-[[ 2- (di et hyl am no) et hyl ] am no] t hi oxant hen-9-one it is contenplated that
the foll ow ng compounds of fornula | can be prepared:

[err] -37-

to afford 3.1 g of the crude product. The product was
triturated in ether and the filtrate was purified by
several flash chromatography columns (silica gel;
eluting with 50% hexane/chloroform, then chloroform, and
then 0.25-0.5% isopropylamine/chloroform (column 1);
chloroform, then 1% isopropylamine/1% MeOH/CHCl3

(column 2); and CHClj, then 0.5% isopropylamine/CHC1;
(column 3)) affording 0.746 g of the product.

Example 31

(I: R!=R2=Et; Q=CH,NHCHO; R8=7-0CH3; n=2) .

A mixture of 1-[[2-(diethylamino)ethyljamino]-
7-methoxy-9~-oxothioxanthen~4-carbozaldehyde (3.6 g,
0.0094 mol), formamide (48 ml) and formic acid (6 ml)
was heated to 170°C under N; for 8 hours. The mixture
was poured into ice-water, basified with 35% NaOH and
extracted with chloroform. The organic layef was
separated, washed with watei {(2X), then brine and was
dried over NazS0O; and concentrated in wacno to afford
3.88 g of the product. ' ’

(b)

(I: RI=R2=Et; Q=CH,NH>; R®=7-0CE3; n=2)

A mixture of the formamide of Example 31(a)
(3.88 g) and 2N HC1 (32 ml) was heated at 100°C for 2 h
under nitrogen with stirring. The above mixture was
cooled, poured into water, basified with 10% NaOH
solution, and extracted into chloroform and washed with
water, then brine. The organic layer dried over sodium
sulfate and concentrated in _vacuo to afford 3.6 g of the
crude product. The product was dissclved in chloroform
and purified by flash chromatography (silica gel; -
eluting with hexane/chloroform (50:50) and then 1% iso-
propylamine in hexane/chloroform (50:50)) affording




" Example No. Rl err] Rlerr] n Q

Rerr] 39 Cerr]H err] Cerr]H err] 2
.CHerr]NHC(O O err]Herr] -~ H 40 : : Cerr]Herr]
Cerr]Herr] 2 CHerr]N(CH err])C(O O 7-OCH err]
-4-CHerr]-Cerr]Herr] 41 . Cerr]Herr] Cerr]Herr]
CH err] NHC( O O- - 6-CH err] .38~ _

2-NJ err]-Clerr]H err]
1.75 g of the desired product.
(c)
N=[[1=({2-(Diethylamino)Jethyl]amino]-7-methoxy=
2=oxothioxanthen-4-yl Jmethyl Jmethanesulfonamide
(I: RI=R2=Et; Q=CH,NHSO;Me; R8=7-OMe; n=2)

To a solution of 1.75 g (0.0045 mol) of the amine
of Example 31(b) in 22.5 ml pyridine cooled in an ice
bath under nitrogen with stirring was added dropwise
0.39 ml (0.005 mol) methanesulfonyl chloride in a small
volume of pyridine and the resulting reaction mixture
was stirred at room temperature for 2 h. The mix;pre
was poured into 375 ml water containing 0.38 g NaOH,
extracted into chloroform, and the organic layer was
washed with water and brine. The chloroform layer was
dried over sodium sulfate, the solvent removed in
vacuo, and the residue was dried in_wacno to afford
1.61 g (77%) of the product, m.p. 144°C (dec.).

Example 32
(a)

To a mixture of 3-chlorothiophenocl (20 g,

0.138 mol), cupric acetate (1.75 g) and DMF (199 ml)
under N; was added in portions XK;C03 (23 g). The
mixture was heated to 150°C and then 2,5-dibromobenzoic
acid (43.5 g) was added. The mixture was heated
overnight, poured into water (600 ml), filtered, the
filtrate was treated with charcoal and filtered again.
The filtrate was acidified with conc. HCl, extracted
with CHCli, the organic 1ayer'was washed 'with brine and
dried over Nay;S0O;. The solvent was removed in wvacuo to
afford 28.9 g of 2~[(3-chlorophenyl)thio]-5-bromobenzoic
acid.

(b)

A mixture of 2-[(3-chlorophenyl)thioj-~5-bromo-
benzoic acid (28.4 g) and conc. sulfiric acid (80 ml)
was stirred at 0°C and then at room temperature
overnight. The mixture was poured into ice-water
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Exampl e 42 1-[[ 2- D et hyl am no) et hyl ] am no] - 4- [ ( et hyl am no) net hyl ] -
6- met hyl t hi oxant hen-9-one (1: Rerr]=Rlerr]=Et; Q=CH err]NHCH err];
Rlerr]-6-CH err]; n=2) Fol I owing a procedure sinmlar to that
described in Exanple 30, parts (g)-(h) but substituting 1-[[2-(di-
et hyl am no) et hyl ] ami no] - 6- net hyl - 9- oxot hi oxant hen-  4-car boxal dehyde for

1-[[ 2- (di et hyl am no) et hyl ] am no] - 5
7- met hoxy- 9- oxo-t hi oxant hen- 4- carboxaldehy e, the above product can be

pr epar ed.
(850 ml) containing conc. NH4OH (199 ml) and the product

which precipitated was collected by filtration and dried
at 50°C in vacuo to afford 15.0 g of a mixture of
l-chloro and 3-chloro-7-bromothioxanthen-9-one.

(c)

A mixture of l-chloro and 3-chloro-7-bromo-
thioxanthen-9-one (13.6 g), pyridine (108 ml) and
N,N-diethylethylenediamine (16.3 ml) was heated to 115°C
for 20 hours. The solvent was rémoved in wvacuo, and the
residue was purified by column chromatography on silica
eluting with CHCl3 (100%),. then 1% isopropyl-amine/CHCl;
to afford 9.3 g of 1-[[2- (dlethylamlno)-ethyl]amlno]-

7-bromothioxanthen-9-one.
(d)

A mixture of 1l-[[2-(diethylamino)ethyljaminoj-
7-bromothioxanthen-9-one (3.3 g, 22.9 mmol), 203 ml
37% formaldehyde solution, and 3.4 ml 5N acetic_acid
solution ‘was heated to 100°C under nitrogen overnight.
The mixture was cooled to room temperature and the solid
formed was removed by filtration. The filtrate was
diluted with water, basified with 35% NaOH solution and
extracted into chloroform. The organic layer was washed
with brine, dried over sodium sulfate, and the solvent
was removed in wvacuo to afford 10 g of oil. The above
oil in methylene chloride was filtered, the solvent
concentrated in vacuo, and the crude hydroxymethyl
analog was purified by flash chfomatography {silica gel;
eluting with 25% chloroform/hexane, then chloroform/-
hexane (1:1), then 25% chloroform/hexane, then CHCl;
(100%), and then 0.5-1% isopropylamine/chloroform) to
afford 3.2 g of 1-[[2-(diethylamino)ethylj]amino]-
4-(hydroxymethyl)~7-bromothioxanthen-9-one.

e s v ed




- 45- Exanple 43 N-[[1-[[2- (D et hyl am no) et hyl ] am no] - 6- net hyl - 9- oxot hi o-
xant hen- 4-yl ] mat hyl met hanesul fonam de (I: Rerr]=R err]=Et;

Q=CH err]NHSO err]CH err]; R err]=6-CHerr]; n=2)

Fol l owi ng a

procedure simlar to that described in Exanple 6, it is contenplated that

t he above product can be prepared from
4- (am no-net hyl)-1-[[ 2- (di et hyl am no) - -40-

et hyl ] am no] - 6- et yl t hi oxant hen-9-one, pyridi ne and net hanesul f onyl
chloride. Exanple 44 N-[[1-[[2-(D et hyl am no)ethyl]am no]-7-nmet hoxy-

9- oxot hi oxant hen- 4- ¥} et hyl | phenyl sul f onami de (1:

R[err].R[err] =Et;

Q=CH[ er r] NHSJ er r | PheH=(@pshyianine jathylaning | =7 - '"‘u' ¢ Hsedur e

simlar to that desé#ﬁ#kﬁ?ﬁ$¢CE%BQ§#%ﬁQh¥ﬂepart ([err])

i's contenplated

A mixture of 3.2 g (7.34 mmol) of the alcohol of
Example 32(d) and 4.3 g MnO; in 85 ml toluene was heated
at 60°C for 1 h under nitrogen. The mixture was
filtered, washed with CHCl;, and the combined filtrate
was concentrated in vacuo affording 3 g of a yellow
solid. The yellow solid was triturated in ether,
filtered, and dried to afford 2.7 g (94.3%) of thq

produc‘t, m.p. -145-146°C.
(f)

(I: R1=R2=Et; Q=CH;NECHO; R8=7-Br; n=2)

A mixture of 2.7 g (6.2 mmol) 1-[[2-~(diethyl-
amino)ethyl]amino] -7-bromo-9—oxqthioxanthen-
4-carboxaldehyde, 31.7 ml formamide, and 3.6 ml formic
acid was heated to 170°C under nitrogen and with
stirring for 8 h and the mixture was allowed to stand at
room temperature for 72 h. The mixture was poured irnto
150 ml ice/water, basified wiith 35% NaOH solution, amd
the solid product was filtered and washed with water.
The solid product was dissolved in chloroform, washed
with brine, dried over sodium sulfate, and the solvent
was concentrated in vacuo to afford 2.85 g of the
desired formamide, as a yellow/orange solid,

m.p. 132°9C (dec.).
(9)

(I: Rl=R2=Et; Q=CH,NH;; R8=7-Br; n=2)

A mixture of 2.85 g (6.6 mmol) of the above

formamide (Example 32(f)) in 26 ml 2 N HCl1l solution was
heated to 100°C under nitrogen for 2h and the mixture

" was allowed to stand at room temperature overnight. The




product can be prepared from 4-(am nonmethyl)-1-[[2-(di -

et hyl am no) et hyl ] am no] - 7- net hoxyt hi oxant hen- 9-one, pyridi ne and
‘benzenesul fonyl chloride. Exanple 45 (a) :

N-[[1-[[2- (D et hyl am no) et hyl ] am no] - 9- oxot hi oxant hen-

4-yl ] met hyl ] - N-phenyl formam de (1V: Rerr]=Rerr]=Et; Rerr]=Ph; Rerr]=H
n=2) A mxture of 1-[[2-(diethylam-ddyret hyl]am no]-

9- oxot hi oxant hen- 4- car boxal dehyde (3.40 g, 9.59 nnDI) formanilide (31 g) -
and formc.acid (3 n1.{> were heated to 160[err]C for h?urs. The m xture
was cool ed, pourERSFAPY RtTe ¥as Pﬁ")reo?nd-néﬁt?%t“@d’ﬂe Wak®her (3 x 150
m). The aqueou@alsa'.ﬁéedmlbaﬁ%f NeOH védlutibnNodild exctiragteddimtd h CHC [ err]
(3 x 150 nm) andgpt | Nggl 0 c r

Na[err] SO err] Qh&%???ﬂ?edq‘ﬁhréggﬁk% ?rg?%? &é ut |s(fleq lw?ﬁh Tr an]d (1009,
then 5% i sopr opr*"8ni Heheh GI"FErF?dl%é“ééP‘v'%ntaqﬂa§°P€ﬁBV§®It¢41 vacuo and

t he resi due was mﬂmd:daw:.edﬂu!mﬁ'ch; mmhogaﬂptqﬁ.mn chei darlelaitl ng wi th
0.5%to 196'50p%%9y5391f§¥d3g; e2LLN Al tSQrgghy (silica gel;

1250 ml hexane/chloroform (1:1), and then 1% isopropyl-

amine in hexane/chloroform (1:1)) to afford 1.87 g (70%)

of the product, m.p. 79-82°C.

xanthen—4-yllmethyl Imethanesul fonamide
(I: R1=R2=Et; Q=CH,NHSO;Me; R8=7-Br; n=2) .
l1-[[2-(Diethylamino)ethyljamino]-4~-(aminomethyl)-
7-bromothioxanthen~9-one (1 g, 2.3 mmol) in 11.5 ml dry
pyridine under nitrogen was stirred in an ice bath for
15 min and 0.2 ml1 (2.6 mmol) methanesulfonyl chloride in
chilled pyridine was added dropwise and the mixture was
stirred at room temperature. The reaction mixture was
poured into 200 ml water, added 0.1%9 g sodium hydroxide
in ice/water, and extracted into chloroform. The
organic layer was washed with water (2x) and brine, and
dried over anhydrous sodium sulfate. The mixture was
filtered, concentrated in_wacno and the residue was
stirred in ether, filtered, and dried to ‘afford 1.02g of
the product, m.p. 134-139°C.
Example 34

xanthen-4-yl jmethyl]carbamate
(I: RI=R2=Et; Q=CH,NHCOOMe; R8=H; n=2)
To a solution of 2.94 g (8.27 mmol) of 4-(amino-
methyl)-1-[[2-(diethylamino) ]ethyl]amino]thioxanthen-
9-one (prepared by the process described in Example 4)
in 50 ml methylene chloride containing 5 ml triethyl-
amine chilled to 0°C was added 0.7 ml (9.06 mmol) of
' methyl chloroformate and the mixture was stirred for
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- 46- recrystallization from benzene/ hexane (2x) to afford 1.88 g of the
~desired product. (b)
‘1-[[2- (Di et hyl am no) et hyl ] am no] - 4- [ (phenyl am no) met hyl ] t hi oxant hen-9-one
(V: Rerr]=Rerr]=Et; Rerr]= Ph; Rerr]=H n=2) A m xture of the
N- phenyl f or mam de of ‘
-42-~

. 2.5 h. The solvent was removed in_vacuo, the residue
' was suspended in chloroform and was purified by flash
chromatography (silica gel; chloroform, then 1% iso-
propylamine/chloroform) affording 2.36 g (69%) of the
product, as a yellow solid, m.p. 129-131°C.

Example 35
- X AL laming)-
methyl]-7-hydroxy-thioxanthen-9-one

(I: R!=R2=Ft; Q=CH;NHMe; R®=7-0H; n=2)

A solution of 1.6 g (4 mmol) 1-{[2~(diethylamino)-
ethyl]amino]-4—[(methylamiﬁo]methyl]-?-methoxythiq-
xanthen-9-one ‘{prepared by the process described in
Example 30(h)) in 10 ml 48% HBr solution was heated to
110°C for 5 h. After cooling, the reaction mixture was
neutralized with saturated sodium bicarbonate and
extracted into chloroform (3x100ml). A dark gum,
insoluble in water or chloroform, -was dissolved in
methanol and combined with chloroform solution. The
solvent was concentrated in wvacuo to afford 1.67 g of a
dark orange solid. The orange solid product was
purified by flash chromatography (silica gel;
isopropylamine/methanol/chloroform (1:1:98) followed by
a second §ilica column eluting with isopropylamine/-
MeOH/CHCl3; (2:2:96)) affording 0.56 g (36%) of
the product, m.p. 167-169°C.

Example 36

(I: RI=R2=Et; Q=CH,NHCOOMe; R8=7-OMe; n=2)

To a solution of 1.55 g of 4-(aminomethyl)-
1-[[2-(diethylamino)ethyl]amino]-7-methoxythioxanthen-
9-one (prepared as in Example 31(b)) in 40 ml chloroform
containing 2 ml triethylamine chilled to 0°C was added
'0.45 ml methyl chloroformate and the mixture was stirred
at room temperature for several hours. The solvent was
removed in_vacno, the residue was purified by flash




Exanmpl e 45(a) (1.70 g, 3.70 mmol) and 3N HO (100 m) was heated on a steam
bath for 1 hour. The m xture was cool ed, basified with 5N NaOH, extracted
swith CHCl [err] (3 x 100 m) and the conbined organic |ayers were dried over
Na2SO4 and concentrated in vacuo. The residue was purified by col um
chromat ography on silica eluting with ether (100%, then 5%

| sopropyl am ne/ ether; followed by a second sil | ca colum eluting with 1%

i sopropyl am ne/ - et her to afford 0.80 g of t n&37esi r ed product, mp.
133-135[err]C. (c) N[[1-[[2-(Di ethyl am no)ethyl]am no] - 9- oxot hi oxant hen-

4-yl ] met hyl ] - N- pheny. G /% t

Q=CH[ er r ] N(Ph) SO er rém rl%:r?}]&w n-% in Eﬁi%%on %E)!]ragge“l]rle) )SI mlar to
that described in Ex%\%‘;éi it 2i ¢ ebrithenpraduse t‘f@t‘ﬂ’t Was b8ty Sadddeged can
be prepared from 1-[ {2 dithiylly bastae eddylikadi 00l9 g of a bright yellow

~4-[ (phenyl anm no) met i nt e of Exanple 45(b), nethanesul fonyl
chl ori de, nethyl enehy(#]]][ (gipl 3 gggl’l e yI am ne.

(I: R!=R2=pt, Q=CH;NHSO;CH3; R8=7-0H; n=2)

To a solution of N-[{l-(2-{diethylamino)ethyl]-
amino }-7-methoxy-9~oxothioxanthen-4-ylimethyl jmethane-
sulfonamide (0.5 g) (prepared as in Example 31 (c).) in
CH3Clz; (45 ml) at -78°C was added 1N BBr3z in CHzCl;
(1.75 ml). The mixture was warmed to room teﬁperature,
stirred overnight, and then poured into ice-water
(250 ml) containing 35% NaOH (8 ml). The mixture was
acidified with dilute BCl, then basified with solid
NazCO3 and then was extracted with ethyl acetate. The

organic layer was separated, washed with brine, dried
over NajS04 and concentrated in_vacuo. The residue was
purified by column chromatography on sili'cal elufing with
5% MeOH/EtOAc to afford 0.28 g (58%) of product,

m.p. 78°C (dec.).

Example 38

(I: RI=R2=Et; Q=CH;NHy; R®=6-CH3; n=2)

Following a procedure similar to that described in
Example 30, parts (a)-(f), but substituting 4-methyl-
benzoic acid for 3-methoxybenzoic acid in part (a), it
is contemplated that there can be prepared 1l-f{{2-(di-
ethylamino)ethyl]amino]-6—methyl—9-oxothioxanthen-
4-carboxaldehyde. It is further contemplated that the
latter can be converted into 4-(aminomethyl)-l-[[2-(di-
ethylamino)ethyl}amino]-6-methylthioxanthen-9~-cne by
following procedures similar to those descrlbed in
Example 31, parts (a)-(b).
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It is cont enpl at ed that other nenbers of the genus | may be made in a
fashi on anal ogous to that of Exanples 1-14, substituting the appropriate
»1-[[2-(di- al kyl am no)et hyl]am no]- or 1-[[3-(dial kyl am no) propyl ] -
am no] - 9- oxot hi oxant hen- 4- car boxal dehyde for 1-[[2-(di-" :
et hyl am no) et hyl ] am no] - 9- oxot hi oxant hen- 4-car boxal dehyde, or in a fashion
anal ogous to that of Exanples 15-45 but utilizing an appropriate 1-[[(di-
al kyl ami no) al kyl ] ani no] - 9- oxot hi-oxant hem44-
-47- '
Examples 39-41
Following a procedure similar to that described in
Example 34, but substituting, if necessary, an
appropriate amine of the formula V for 4-(aminomethyl)-
l1-{[2~(diethylamino)ethyl]amino]lthioxanthen-9-one it is
contemplated that the following compounds of formula I
can be prepared:

R1
pd
o) NH(CHa)aN "
-0
S -
Q
|
Example
No. Rl R2 n Q R8
39 CaHs CyHs 2 CH2NHC(0)0CgHs B
40 C,Hs CoHs - 2 CH,N(CH3)C(0)0  7-0CHj
~4-CH3~CgH4
41 CoHsg C2Hs 2 CH;NHC(O)O~ 6-CHj3
2-NOy~-CgHy
Example 42

(I: R1=R2=Et; Q=CH,NHCH3; R8=6-CH3; n=2)

Following a procedure similar to that described in
ﬁxample 30, parts (g)-(h) but substituting 1-{{2-(di-
ethylamino)ethyl]amino]-6-methyl-9-oxothioxanthen-
4-carboxaldehyde for i-[[2-(diethylamino)ethyl}]amino]-
7-methoxy-9~oxo-thioxanthen-4-carboxaldehyde, the above
product can be prepared.
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4- car boxal dehyde. Many of the al dehydes and their precursors are descri bed

in U S Patent 3,294, 803. Representati ve exanpl es of the invention
were tested for antitunor activity in mce according to the foll ow ng
procedure: - The ani mal s wer e pool ed, inplanted subcutaneously with 30

to 60 ng tumor fragnents by 12-gauge trocar, and again pool ed before

unsel ective-distribution to the various treat ment and control groups. For
earl y-stage:treatment, chenotherapy was 4Pirted within 1 to 5 days after
tunmor inplantation while the nunber of cells was relatively small (10[err]
to 10[err] cell s)gxaﬁgle@g_yanced stage treatment, chenotherapy was del ayed
until the tunor Iy By o C -8L =300 ng
tunmor contai ns apahe hameild S.  Tunors within a gi ven

advanced- st age tr| al Ry\ei{zeg\gn t&&‘%SOZCHg, R8=6-CHs; n=2)
Following a zzocedure similar to that described in

Example 6, it is ccatemplated that the above product can
be prepared from 4-(amino-methyl)-1-[[2-(diethylamino)-
ethyl]amino]-6-metsylthioxanthen-9~one, pyridine and
methanesulfonyl ch zride.

- - — 1=y = 7 -] -

(I: R=R2=Et; Q0=CE-¥=SO,Ph; R8=7-CH30; n=2)
Following a procedure similar to that described in
Example 31, part {(c), it is contemplated that the above
product can be przsared from 4~(aminomethyl)-l-[({2~(di-
ethylamino)ethyljamrino] —7'-methoxythioxanthen-9-one .

pyridine and benze=mesulfonyl chloride.

onyl s

(IV: Rl=R2=Et; R4=32; R8=H; n=2) .

"A mixture of 1—[[2-(diethyla.mino)ethyl]atnino]-
9-oxothioxanthen-4—arboxaldehyde (3.40 g, 9.59 mmol),
‘formanilide (31 g) 2ad formic acid (3 ml) were heated to
160°C for 2 hours. The mixture was cooled, poured into
water (200 ml) and =xtracted with ether (3 x 150 ml).
The aqueous layer w=s basified with 5N NaOH, extracted
with CHCl3 (3 x 15D ml) and the combined organic
extracts were drief cver NaySO4 and filtered through
florisil eluting wizh CHCl; (100%), then 5% isopropyl-
amine/CHCl3. The sc_vent was removed in wacuo and the
residue was purifiaZ by column chromatography on silica
eluting with 0.5% == 1% isopropylamine/CHCl; and then by




'2.5-fold size range for 90% of the animals. Tunors were neasured with a
cal i per weekly (or twice weekly for the nore rapidly gromﬁng tunors). Mce

-were sacrificed when their tunors reached 1500 ng (i.e., before they could
cause the animal disconfort). Tunor weights were estlnated from
t wo- di nensi onal neasur enents. The treatnent and control groups were

measured when the control group tumors_ggached approxi mately 700 to 1200 ng
in size (nmedian of group). The nedian tunor wei ght of each group was
determ ned (including zeros). The T/C val ue (weight of treated tunors over.
t he wei ght of mnnylsmhlﬂ.mmison) fh:am%é:szeme/muanatdbn &b afifordnor

ef fecti veness: @éﬂ gq n 42%is considered significant
anti t unor act|V|ty by tﬁﬁétée%l ﬁ%’ﬁ Branch of the Division of Cancer.

Treat ment (NCI§R) A T/ C value <10@6|s conS|dered to indicate highly
significant aris ety Jjanvimk eoyddint nd hmeetrbyif] gr oup) of
greater than

(V: R1=R2=Et; R= Ph; Ré=H; n=2)

A mixture of the N-phenylformamide of
Example 45(a) (1.70 g, 3.70 mmol) and 3N HC1l (100 ml)
was heated on a steam bath for 1 hour. The mixture was
cooled, basified with 5N NaOH, extracted with CHCl3

{3 x 100 ml) and the combined organic layers were .dried
over Na;S04 and concentrated in_vacuo. The residue was
purified by column chromatography on silica eluting with
ether (100%), then 5% isopropylamine/ether; followed by
a second silica columh eluting with 1% isopropylamine/-
ether to afford 0.80 g of the desired product,

m.p. 133-135°C.

(c)

{(I: R1=R2=Et; Q=CH,N(Ph)SO;Me; R8=H; n=2)

Following a procedure similar to that described in
Example 22 it is contemplated that the above product can
be prepared from 1-[[2~(diethylamino)ethyljamino]-

4-[ (phenylamino)methyl]Jthioxanthen-~9-one of
Example 45(b), methanesulfonyl chloride, methylene
chloride and triethylamine.

It is contemplated that other members of the
genus I may be made in a fashion analogous to that of
Examples 1-14, substituting the appropriate 1-[[2-(di-
alkylamino)ethyllamino]- or l-[[3-(dialkylamino)propyli-
amino]-9-oxothioxanthen-4-~carboxaldehyde for 1-[[2-(di-
ethylamino)ethyl]amino]-9-oxothioxanthen-
4-carboxaldehyde, or in a fashion analogous to that of
Examples 15-45 but utilizing an appropriate 1-[[(di-
alkylamino)alkyl]amino]-9-oxothioxanthen-
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-48- greater than 20% drug-deaths is considered to indicate an excessively
t oxi ¢ dosage. The results are shown in Table | for pancreatic ductal
-adenocar ci noma #03 and in Table 2 for col on adenocarci nona #38.

-d 7=

4-carboxaldehyde. Many of the aldehydes and their
precursors are described in U.S. Patent 3,294,803.

Representative examples of the invention were
tested for antitumor activity in mice according to the
following procedure:

The animals were pooled, implanted subcutaneously
with 30 to 60 mg tumor fragments by l2-gauge trocar, and
again pooled before unselective distribution to the
various treatment and control groups. For early-stage
treatment, chemotherapy was started within 1 to 5 days
after tumor implantation while the number of cells was
relatively small (107 to 108 cells). For advanced-stage
treatment, chemotherapy was delayed until the tumor
became relatively large (200 to 300 mg in size). A
300 mg tumor contains approximately 3 x 108 total cells.
Tumors within a given advanced-stage trial were within a
2.5-fold size range for 90% of the animals. Tumors were
measured with a caliper weekly (or twice .weekly for the
more rapidly growing tumors). Mice were sacrificed when
their tumors reached 1500 mg (i.e., before they could
cause the animal discomfort). Tumor weights were
estimated from two-dimensional measurements.

The treatment and control groups were measured
when the control group tumors reached approximately
700 to 1200 mg in size (median of group). The median
tumor weight of each group was determined (including
zeros). The T/C value (weight of treated tumors over
the weight of control tumors ) in % is an indication of
antitumor effectiveness: A T/C equal to or less than 42%
is considered significant antitumor activity by the Drug
Evaluation Branch of the Division of Cancer Treatment
(NCI). A T/C value <10% is considered to indicate
highly significant antitumor activity. A body weight
loss nadir (mean of group) of greater than 20% or

O3MAR W97 | |
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Tot al
Wi ght
Loss
(9)*
0

576 2
1.6

TABLE 1
(mg/ kg) . . T/IC
Dr ug I.v. or Exanple # (%
Deat hs p.o. 1 0
1739 2 -482 2.0
7 1.6 0

0.4 0 270 5 . indi
o greater than 20%)drpgg-deaths is considered tg indicate

B24excessively toxic dosage.
The results are shown in Table I for pancreatic

ductal adenocarcinoma #03 and in Table 2 for colon
adenocarcinoma #38.

!

| 63mmwer | |

et e o,
-

REPLACEWENT S

e

Dose

1.6
0

144 4
0

1.6



- . _
3.2
0 0.8 0 204 9 175 400 8
:1.6 0 . 8
1395 10 0 > 4
0 540 11 0 0.8 '
855 12 36 3 2 | 0
13 0 Ve 0 1298
0 - 0 431 14
1.2 0 44
2.0 0 390 16(a o1 0
0 . 1171 17(f) Exmm1j17 2% 0 +0.8
1060 18(e) 82 10 ' 0
18(f) 0 5.2 25 Total?d
4 3.4 0 7 61fe280) A sy
0.4 0 383 234€) o (malkg)
0 &% ;2._3 Loss rug i.w Br
pie # (%) 0 (q)* = _Bedths P-Q)
465 23 —7 > 7
24 1 0 0,3 T T1s Q 20%1ﬁ212
0 #.6 0 0 288.0 0 5o
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4 0 0.4 0 570
5 0 1.6 0 222
6 0. 1.6 0 124
7 0 3.2 1/5 400
8 0 0.8 0 - 304
9 8 1.6 0 1395
10 0 2.4 0 540
11 0 0.8 0 855
12 36 3.2 0 1298
13 0 2.4 0 431
14 1.2 0 448
15 2.0 0 390
16(a) 21 +0.8 0 1171
17(£) 17 2.0 0 1060
18(e) 82 1.0 0 128
18(£) 0 5.2 2/5 256
19(e) 4 3.4 0 610
20(b) 10 0.4 0 383
21(¢) 0 4.5 0 208
22 0 3.2 0 465
23 | 20 2.4 0 1212
24 0 2.3 0 203
25 0 4.6 0 288
26 13 2.2 0 654
27 5 +0.8 0 2594
28 0 2.8 0 552
29 6 2.4 0 2403

L I AT
| \.H’-lrﬂ

'. . u-_.,-a

m——— i v e

S Ao s




26 13 2.2 0 654 27

5. +0. 8 0 2594 28 0
3.8 0 552 29 6 2.4
0 2403 - - 50-

TABLE 1 (cont'd)
=50~

TABLE 1 (cont'd)

Total
Dose
Weight (mg/kg)
T/C Loss Drug i.v. or
Example # (%) o (9)* Deaths pP.o.
31{(c) 0 5.6 0 248
30(h) 0 1.4 0 880
33 28 2.0 0 1281
34 0 3.6 0 248
36 0 0.4 0 155
37 ' 7 0 0 32

*Average body weight was 25 g.
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Tot al

Dose
Vi ght (mo/ kg) T/ C Loss
Drug i.v. or Exanple # (% (g)*
Deat hs p.o. 31(c) 0 6 0
248 30(h) : - 0 _st.4 0 880 33
28 2. 0 1281 34 0
3.6 0 248 36 0 0.4
0 155 37 0
32 *Average body wei ght was 25 g.
Total
Weight Dose
T/C Loss Drug (mg/kg)
Example # (%) (g)* Deaths i.v.
2 0 2.8 0 600
5 11 2.9 0 960
6 0 5.0 3/17 132
6 4 1.7 1/7 82
7 16 0.6 0 840
10 0 4.0 0 340(b)
24 2.3 0 200(k)
22 0.6 0 160(b)
4.0 2/5 - 740(2)
1.2 0 460(2)
23 2.0 0 865(b)
11 0] 2.0 0] 1709{(a)
0.8 0 ggs5(a)
33 0.8 0 518(b)
16(a) 20 1.2 Q 1000
27 1.5 0 670
18(e) 51 2.2 4/5 180
3 1.0 0 120
25 0 4.8 4/5 gs52(c)
0 0.6 0 529(e)
0 0.8 0 327(<)

*Average body weight was 20.5-25.5 g.

(a) = p.o. administration.
(b) = i.p. administration.
(c) = i.v. administration days 3-6 and

p-o0. administration days 7-10.

The compound of Example 5 was tested by
intravenous infusion against a number of other tumors as

shown in Table 3, and was active at 300 mg/kg p.o.

against colon adenocarcinoma #38. -
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Tot al
T/ C
(9)*
0

960 6
4

0.6

0

200( b)

TABLE 2

340(b2i.ntravenous igjection agaiaé% a number %fgother tumorso
as shown in Table 4.

The compound of Example 8(a) was tested against a
number of tumors as shown in Table 5.

The compound of Example 36 was tested against a
number of tumors as shown in Table 6.

Representative compounds of the invention were
tested against Mammary Adenocarcinoma 16/C/RP as shown
in Table 7.

Representative compounds of the invention were
tested against P388/adriamycin resistant leukemia as
shown in Table 8.
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Loss Dr ug (my/ kg) Exanple # (9
Deat hs i.v. 2 ' 0 2.8
600 5 11 _goo 2.9 ‘ 0
0 5.0 3/7 132 6
1.7 1/7 82 7 _ 16
0 The ccipOuhf of Example 6 was tested by bolus 4.0

160( b)
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The conpound of Exanple 8(a) was tested against a nunber of tunors as shown
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The pharmaceutical compositions of the present
invention include one or more of the compounds of this
invention formulated into compositions together with one
or more non-toxic physiologically acceptable carriers,
adjuvants or vehicles which are collectively referred to
herein as carriers, for parenteral injection, for oral
administration in solid or liquid form, for rectal or
topical administration, and the like.

The compositions can be administered to humans and
animals either orally, rectally, parenterally
(intravenously, intramuscularly or subcutaneously).,
intracisternally, intravaginally, intraperitoneally,
locally (powders, ointments or drops), or as a bucg¢al or
nasal spray.

Compositions suitable for parenteral injection may
comprise physiologically acceptable sterile agqueous ox
nonagueous solutions, dispersions, suspensions or
emulsions and sterile powders for reconstitution into
sterile injectable solutions or dispersiomns. 'Examples.
of suitable agueous and nonagueous carriers, diluents,
solvents or vehicles include water, ethancl, polyols
{propylene glycol, polyethyleneglycol, glycerol, and the
like), suitable mixtures thereof, vegetable oils -(such
as olive o0il) and injectable organic esters such as
ethyl oleate. Proper fluidity can be maintained, for
example, by the use of a coating such as lecithin, by
the maintenance of the required particle size in the
case of dispersions and by the use of surfactants.

These compositions may also contain adjuvants such
as preserving, wetting, emulsifying, and dispensing
agents. Prevention of the action of microorganisms can
be ensured by various antibacterial and antifungal
agents, for example, parabens, chlorobutanocl, phenol,
sorbic acid, and the like. It may also be desirable to
include isotonic agents, for example sugars, sodium
chloride and the like. Prolonged absorption of the
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The pharmaceutical conpositions of the present invention include one or
nore of the conmpounds of this invention fornmulated into conpositions
together with one or nore non-toxic physiologically acceptable carriers,
adj uvants or vehicles which are collectively referred to herein as
carriers, for parenteral injection, for oral admnistration in solid or
liquid form for rectal or topical adni ni st78dti on, and the |ike. The
conpositions can be adm nistered to humans and animals either orally,

rectal ly, parenteralls ' asrif'é]:‘?déﬁ ntr S b sly),
I ntracisternally, ?’rﬁﬂt]}régsgg?'éna y, | %E‘an%% i@%ﬁegﬁlfﬁé *5@‘5??3 %)%‘\?\pdg&g, '
oi ntnents or drops)theoPsgsoh agants deiayingabspration, LorcaFABRIL/ ons
suitabl e for parentaunalinunj maidsteaifaye Caidgedatphysi ol ogi cal |y acceptable
steril e agueous or nonague . S0l utign di sperskons,. . s | ONS_ or

q T4 8&§1§éd, ngoﬁg{.qoﬂ% e%f&%%%ye %ig%?§b§¥E0n

enul sions and steril e powders tor ICutl on Tl steri nject abl e
sol utions or di speftfPofiSmPEyRdfHican be indarporated e s Felraffe OFs

carriers, diluentstargeted delivery systems such as polymer matrices,

‘ liposomes, and microspheres. They may be sterilized,
for example, by filtration through a bacteria-retaining
filter, or by incorporating sterilizing agents in the
form of sterile solid compositions which can be
dissolved -in sterile water, or some other sterile -
injectable medium immediatel& before use.

Solid dosage forms for oral administration.include
capsules, tablets, pills, powders and granules. In such
solid dosage forms, the active compound is admixed with
at least one inert customary excipient (or carrier) such
as sodium citrate or dicalcium phosphate or (a) fillers
or extenders, e.g. starches, lactose, sucrose, glucose,
mannitol and silicic acid, (b) binders, e.g. carboxy-
methylcellulose, alignates, gelatin, polyvinyl-
pyrrolidone, sucrose and écacia, (c) humectants,

e.g. glycerol, (d) disintegrating agents, e.g. agar-
agar, calcium carbonate, potato or tapioca starch,
alginic acid, certain complex silicates and sodium
carbonate, (e) solution retarders, e.g. paraffin,
(f) absorption accelerators, e.g. quaternary ammonium
compounds, (g)-wetting agents, e.g. cetyl alcohol and
glycerol monostearate, (h) adsorbents, e.g. kaolin and
bentonite, and (i) lubricants, e.g. talc, calcium
stearate, magnesium stearate, solid polyethylene
glycols, sodium lauryl sulfate or mixtures thereof. 1In
the case of capsules, tablets and pills, the dosage

. forms may also comprise buffering agents.

The percentage of active component in the
composition and method for treating tumors or cancer can
be varied so that a suitable dosage is obtained. The
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solvents or vehicles include water, ethanol, polyols (propylene glycol,
pol yet hyl enegl ycol, glycerol, and the like), suitable m xtures thereof,
vegetable oils (such as olive oil) and injectable organic esters such as
ethyl oleate. Proper fluidity can be maintained, for exanple, by the use of
a coating such as lecithin, by the maintenance of the required particle
size in the case of dispersions and by the-é&e of surfactants. These
conposi tions may also contain adjuvants such as preserving, wetting,
enul sifying, and dispensing.agents. BPrevention gf the actio
M cr oor gani sms cana‘gé;agre;ns?@g'éﬂgﬁﬁ‘v’é’rl Qud BRTTISHCAE P?\FJ‘%’?{C la%nSﬁfaTrﬁﬁga?
agents, for exanplepgnrgiaigenpon ctlieorcdlinicihat’ s pivdgement orping &si ¢heand t he
like. It may also @&ﬁé@r&lar-abLﬁet,fb.{?@%g ?mfﬁs%afelaaeniﬁe du¥at@sangke

e

sugars, SOdIun}Chlgrldee%Q? %he size and cond (ﬁzda%%OQ élégkfgnéthhe
potency of the active component, and the patient's
response thereto. An effective dosage amount of active
component can thus readily be determined by the
clinician considering all criteria and utilizing his

best judgement on the patient's behalf.
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-61- injectable pharmaceutical formcan be brought about by the use of

agents del ayi ng absorption, for exanple, -al um num nonostearate -and gelatin.

I'f desired, and for nore effective distribution, the c :
incorporated into slow rel ease or targeted delivery symmmilﬁmﬂmrﬁmlymar
matrices, |iposones, and mnicrospheres. They may be sterrliged; fror sexanpl e,
by filtration through a bacteria-retaining ft83=er, or by incorporating °:
sterilizing agents in the formof sterile solid conpositions which can be
di ssol ved in ster'gh?lé ter, or sone other sterile injectable nedium

i medi at el y beforé& use.’ Solid dosage forns for oral adm nistration

I ncl ude 1. A compound of formula

R1

0 NH(CH; )N
n\2
R

O

S

wherein: (1) n is 2 or 3;
R! and R? are independently lower-alkyl;
Q is a residue chosen from the group consisting of
CH;NHR3, CH,N(R%)SO,R7, CH,NHCHO, CH=N-Ar,
C(O)NRSRS, CH,N(R4)C(O)R7, CH,N(C,Hs)CHO,
CH,N(R%)P(0) (O-lower-alkyl)z, CH;N=CH-N(R?)(R10),
CH,N(R4)C(0)CF3; and CHN(RY)C(O)OR7;
R3 is hydrogen or lower-alkyl;
R* is hydrogen, lower-alkyl or Ar;
R3 is hydrogen, lower-alkyl or Ar;
Ré is hydrogen or lower-alkyl;
R’7 is lower-alkyl, or Ar;
R® is hydroxy; .
Ar is phenyl or phenyl substituted with methyl,
| methoxy, hydroxy, halogen or nitro; and
R? and R10 are independently lower-alkyl; or
(2) Q is a residue chosen from the group
-consisting of CH;N(R4)SO,R7, CH=N-Ar, C(O)NRSRS,
CH,N(R4)C(O)R7, CH3N(R%)P(0)(0-lower-alkyl)s,
CH,N(R4)C(O)CF3 and CH;N(R4)C(0)OR7; R8 is hydrogen,
lower-alkyl, lower-alkoxy, or hydroxy; Ar is phenyl
substituted by hydroxy; and n, R, R2, R4, R5, R6, and
R7 are as defined hereinabove in part (1) with the
proviso that one or more of R4, RS, or R7 is Ar; or
(3) Q is a residue chosen from the group
consisting of CH;N=CH-N(R?)(R10), cHoN(R4)C(0)CF3 and
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capsul es, tablets, pills, powders and granules. In such solid dosage forns,
the active conmpound is adm xed with at |east one inert customary excipient

(or carrier) such as sodiumcitrate or dical cium pho ﬂiate or HiﬁTme

or extenders, e.g. starches, |actose, sucrose, gl-uc

silicic acid, (b) binders, e.g. carboxy- nethylcell

gel atin, polyvinyl- pyrrolidone, sucrose an®#acacia, (c) hunectants

gl ycerol, (d) disintegrating agents, e.g. agar- agar caIC|unicarbonate

otato or tapio C ini acid, certai X, Si]icates and
godi um car bogat gﬁ ?é&gié% %%Ro t’a"r ddzoggn, rT11;15‘ AL (Y9¥Fsorpti on
accel erators, eagkoqyiatcﬂr Iafdy o TeYid) ), caﬂfponi'hdsi"‘.( 8y, VBt § iRfy amgent s, e. g.
cetyl al cohol dog{,y%ea[soIde@gﬂggt}g&ret%ﬁgbo(,g)}g%qrtbarﬂss, e.g. kaolin and

bentonite, and (i ricants i'um st earate, magnesi um
stearate, soli d°§oPy@‘@#ﬁﬂa&¢@tQF%¥M accepsrhie | agidrRdditier ssadt PFxt ur es
thereof. In theseasatdftiapeeles, tablets and pills, the dosage fornms nmay

al so compri se bUfferﬁng.EQ§ﬁﬁ%und as claimed in claim 1 wherein:

n is 2 or 3;

Rl and R? are independently lower-alkyl;

Q is a residue chosen from the group consisting of
CH2NHR3, CH;N(R4)SO;R7, CHNHCHO, CH=N-Ar,
C(O)NRSRS, CHaN(R4)C(O)R7, CH;N(CpHs5)CHO, -
CH2N(R4)P (0) (O-lower-alkyl)s, CHoN=CH-N(R?)(R10),
CHoN(R4)C(0O)CF3 and CHaN(R%)C(O)OR7; .

R3 is hydrogen or lower-alkyl;

R? is hydrogen, lower-alkyl or Ar;

R5 is hydrogen, lower-alkyl or Ar;-

Ré is hydrogen or lower-alkyl;

R7 is lower-alkyl, or Ar;

R8 is hydroxy;

Ar is phenyl or phenyl substituted with methyl,
methoxy, hydroxy, halogen or nitro; and

R? and R!? are independently lower-alkyl;

or a pharmaceutically acceptable acid-addition salt or
solvate thereof.

3. A compound as claimed in claim 2 wherein:

Q is a residue chosen from the group consisting of
CH2NHR3, CH;N(R%)SO,R7, CH,NHCHO, CH=N-Ar,
C(O)NRSRS, CH3N(R?)C(O)R7, CH;N(C2Hs5)CHO, and
CH2N(R%)P(0) (O-lower-alkyl),
and R4 is hydrogen or lower alkyl.

4. A compound as claimed in claim 3 wherein

Ar is phenyl or phenyl substituted with methyl,

methoxy, halogen or nitro.

REPLACEMENT sz«iwﬁ’i
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The percentage of active conmponent in the conposition and nmethod for
treating tunors or cancer can be varied so that a suita dosage |s

. e
obt ai ned. The - 62- jmmﬂﬂ i msﬂ H' ed
to a particular patient is variable dependi ng upon the

j udgenent using as the criteria: the route of_ adm ni stratlon t he duratlon
of treatnent, the size and condition of the"patient, the potency of the
active conmponent, and the patient's

5. A compound as claimed in claim 4 wherein
n is 2, both Rl and R2 are ethyl, R3 is hydrogen or
methyl and R7 is lower-alkyl.

6. A compound as claimed in claim 5 selected from

the group consisting of
l-{[2-(diethylamino)ethyl]amino]-4-[ (methylamino)-
methyl)-7-hydroxy-thioxanthen-9-one and
N-[[l-(2-(diethylamino)ethyl]amino]~-7-hydroxy-
9-oxothioxanthen-4-yl JmethylImethanesulfonamide.

7. A compcund as claimed in claim 1 wherein

n is 2 or 3;

R! and R? are independently lower-alkyl;

Q is a residue chosen from the group consisting of
CH,N(R%)SO,R7, CH=N-Ar, C(O)NRS5RS, CHoN(R%)-
C(O)R7, CHoN(R4)P(0)(O-lower-alkyl)a,
CH,N(R4)C(O)CFs and CHaN(R%)C(O)OR7;

R4 is hydrogen, lower-alkyl or Ar;

RS is hydrogen, lower-alkyl or Ar;

RS is hydrogen.or lower-alkyl;

R? is lower-alkyl, or Ar;

R8 is hydrogen, lower-alkyl, lowér-alkoxy, or

hydroxy; and

Ar is phenyl substituted by hydroxy; with the

proviso that one or more of R4, RS or R7 is ar;

or a pharmaceutically acceptable acid-addition salt or
solvate thereof.

8. A compound as claimed in claim 1 wherein:

n is 2 or 3; _

R! and R2 are independently lower-alkyl;

Q is a residue chosen from the group consisting of

CHaN=CH-N(R?) (R19), CH;N(R%)C(O)CF3; and

CH2N(R4)C(O)OR7;

R4 is hydrogen, lower-alkyl or Ar;

R’? is lower-alkyl, or Ar;

R® is hydrogen, lower-alkyl, lower-alkoxy, or

hydroxy;

REPLAC MENT SE dzE
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response thereto. An effective dosage anDunt of active conponent can thus
readily be determ ned by the clinician consideri

‘““""*“T—*Ta*and——
utilizing his best judgement on the patient's beha_l M"”"I"l"" m””"f

- 63- CLAI Ms: 1. A conpound of fornula

[err] 66

Ar is phenyl or phenyl substituted with methyl,

methoxy, hydroxy, halogen or nitro; and

R and R!? are independently lower-alkyl;
or a pharmaceutically acceptable acid-addition salt or
solvate thereof.

9. A compound as claimed in claim 8 wherein
R® is hydrogen, lower-alkyl, or lower-alkoxy; R* is
hydrogen and Ar is phenyl or phenyl substituted with
methyl, methoxy, halogen, or nitro.

10. A compound as claimed in claim 9 wherein
n is 2 and both of R! and R? are ethyl and R® is -

“hydrogen or methoxy.

11. A compound as claimed in claim 10 wherein
Q is CHyN=CH-N(R®)(R10) and R? and R!® are both methyl.

12. - A compound as claimed in claim 10 wherein
Q is CH3NHC(O)OR?. -

13. A compound as claimed in claim 12 wherein
R7 is lower-alkyl.

14. A compound as claimed in claim 13 selected
from the group consisting of
methyl N-[[1-[[2- (dlethylamlno)ethyljam1no]-9—oxothlo-
xanthen-4-yl]methyl]carbamate and
methyl N-[[1l-[[2-(diethylamino)ethyl]Jamino]-7-methoxy~
9-oxothioxanthen~-4-yl]lmethyljcarbamate.

" 15. A pharmaceutical composition which comprises
a compound as claimed in any one of claims 1 to 14 and a
pharmaceutically acceptable carrier or diluent.

16. The use of a compound as claimed in any one
of claims 1 to 14 for the preparation of a medicament
for treating a tumor in a mammal.

17. The use of a composition as claimed in
claim 15 for the preparation of a medicament for

.treating cancer in a mammal.

REPLACLM_N’E SHEET

03 MAR 197
S

————




wherein: (1) nis 2 or 3; “ Rlerr] and Rerr] are independently
| ower - al kyl ; Qis a residue chosen .fromthe group consisting of
‘CHerr]NHR[err], CHerr]N(Rerr])Serr]Rerr], CH err] NHCHO, CH=N-Ar ;
CCONRerr]Rerr], CHerr]N(Rerr])C(ORerr], CHerr]N(Cerr]Herr])CHGO,.
CHerr]N(Rerr])P(O (O lower-alkyl)[err], CHerr]N=CHNRerr])(Rerr]),
CHerr]N(Rerr])C(O CF[err] and CH err] N(R er6[lyC(O OR[err]; Rl err]
i s hydrogen or | ower-alkyl; Rlerr] is hydrogen, |ower-alkyl or Ar;.
Rlerr] is hydrogen, |ower-alkyl or Ar; err] is hydrogen or
| ower - al kyl ; ABSTRAA%

THIOXANTEENONE ANTITUMOR AGENTS

Compounds having anti-tumour activity are disclosed
having the formula
r!
/
0 NH(CHZ),,N\ ,
R

0

S

wherein: (1) n is 2 or 3;

Rl and R? are independently lower-alkyl;

Q is a residue chosen from the group consisting of
CH5NHR3, CH;N(R%)SO3R7, CH,NHCHO, CH=N-Ar,
C(O)NRSR®, CHN(R%)C(O)R7, CHyN(CHs5)CHO,
CH,N(R*)P(0) (O-lower-alkyl),, CH,N=CH-N(R?)(R10),
CH,N(R4)C(O)CF3 and CHoN(R4)C(O)OR7;

R3 is hydrogen or lower-alkyl;

RY is hydrogen, lower-alkyl or Ar

R3 is hydrogen, lower-alkyl or Ar

~e e

R6é is hydrogen or lower-alkyl;

R’? is lower-alkyl, or Ar;

R8 is hydroxy;

Ar is phenyl or phenyl substituted with methyl,
methoxy, hydroxy, halogen or nitro; and

R® and R0 are independently lower-alkyl;

or

REPLACEMENT SHEET|
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Rlerr] is lower-alkyl, or Ar; Rlerr] is hydroxy; Ar i s phenyl
or phenyl substituted with nethyl, nmet hoxy, hydroxy, hal ogen or
nitro; and Rlerr] and Rl err] are independently |ower-alkyl; or

(2) Qis a residue chosen fromthe group consisting of
CHerr]N(Rerr])SOerr]Rerr], CH=ENAr, CCONRLerr]Rerr],

CH err]N(R[err])C(OR[err], CHerr]N(Rlerr])PTY~ (O lower-al kyl)[err],
CHerr]N(R err])C(OCF[err] and CI—I[err]N(R[err])C(O)CR[err] Rlerr] is
hydrogen, lower-alkyl, koyeroaldQxyesiudVeidden £A6mithedlygdnp substituted

k
by hydroxy; and, 1. (B8 band s w6kl pr Bk Lar 1L N&a”@@d ore of
Rierr], Rlerr], or CRpR(RY)C(QIRT; QN (RY)P(OX(Y-lowes-aliWdizdue chosen from
the group consisti @Hz@iR%[(Gr)éH\':ﬂd' Ve B84 )I(ORORTS IR is hydrogen,
CH[err]N(R[err])CXg%we aldyl lower-alkoxy, or hydroxy; Ar is phenyl
substituted by hydroxy; and n, R!, rR2, R4, R5, RS, and
R7 are as defined hereinabove in part (1) with the
proviso that one or more of R4, R5, or R7 is Ar; or
(3) Q is a residue chosen from the group
consisting of CHaN=CH-N(R?)(R10), cH2N(R%)C(0)CF3 and
CH2N(R%)Cc(0)0R7; R8 is hydrogen, lower-alkyl, lower—
alkoxy, or hydroxy; and n, RL, RZ, R4, R7, Ar, RY and
R10 are as defined hereinabove in part (1), )
or a pharmaceutically acceptable acid-addition salt or
solvate thereof-.
Compositions containing the thioxanthenones and methods
of treating tumors and cancer in mammals with the
thioxanthenones are also disclosed.
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CI-l[err]N(R[err])C(O)CF[err] and CHerr] N(Rlerr])C(O OR[err]; R err]

IS hydr&gen or | ower-alkyl; Rlerr] is hydrogen, Iower-aLka ol AL
Rlerr] is hydrogen, | over - al kyl or Ar;- Rlerr] is j&i Q0SMiRNT SIERET
| ower - al kyl ; Rlerr] is lower-alkyl, or Ar; : (e

Ar i s phenyl or phenyl substituted with methyl, ;

hal ogen or nitro; and Rlerr] and R 84r4 are indepg

| ower-al kyl; or a pharnaceutical ly acceptabl e aci d-addi tfi dn salt or_So vaﬂe
t her eof . 3. Aco 1

resi due chosen fromtheeggroup consisting of CH[ls
CI—|[err]N(R[err])SCIer|°3]- err], CH err] NHCHO, CH=N- Ar,
CCONRerr]Rerr], CH[er]NnR[err],.)Q(O)R[,g;r],,,Q—I[erh]uﬁ\l(C[err]H[err])Cl-IO

and CH[err]N er-r'] P (O™(O | onwey -al ®WY) 28 & and Rlerr]
is hydrogen or |ower & &yl. 4. A conpound as clainmed in claim3
wher ei n Ar is ph | or phenyl substituted with nethyl,
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met hyl ) - 7- hydr oxy- t hi oxant hen- 9- one and
N-[[1-(2-(diethylam no)ethyl]am no]-7-hydroxy-

9- oxot hi oxant hen- 4-yl ] met hyl ] met hanesul f onani de. ' lm:
clainmed in claimi1 wherein nis 2 or 3; Rm%@g@?errlgﬁre

i ndependently | ower-al kyl ; Qis a residue choseh r&n}b%?.,@égup

consi sting of CHerr]N(Rlerr]) s&®@&rr] R err], | CH=-N"AM;
CCONRerr]Rerr], CHerr]N(R err])- C(O)R[er

CHerr]N(R err])P(O (@l ower-al kyl)[err],

CHerr]N(R[err]) (O €Rjerr] and CH[err]N(R[err])C(O)O - r

i s hydrogen, | ower-ah IgpggAr;:;: R€krd |5‘°t£ydrogen | ower - al kyl or
Ar; Rl err] isE rogen. Iovver-al kyI Rlerr] is |ower-alkyl,
or Ar; Rl err] |g hydrogen | ower - al kyl, | ower-al koxy, or hydroxy; and
Ar i s phenyl substitut¢d by hydroxy; with the provi so that one or nore

of Rlerr], Rerr] or err] is Ar; or a pharmaceutlcally accept abl e

w
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after 2-4 days of injections

(a):

Note some injections were changed io p.o.

due to tail vein damage.



is 2 or 3;

n

8. A compound as clainmed in claim1 wherein:

or Ar;
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Rierr] and R err] are independently |ower-alKkyl:
I s hydrogen,
I s hydrogen,

chosen fromthe group consisting of
CH err]N(R[err]) (O CF[err] and

Rl err]
R err]



- 66- Ar i s phenyl or phenyl substituted with methyl,

nmet hoxy,. hydroxy, hal ogen or nitro; and Rlerr] and R err] are
i ndependently | ower-al kyl; or a pharmaceutically acceptabl e aci d-addition
salt or solvate thereof. 9. A conpound as clainmed in claim8 wherein

Rlerr] is hydrogen, |ower-alkyl, or |ower-al koxy; R4 is hydrogen and Ar is
phenyl or phenyl substituted w th nethyl58 ret hoxy, hal ogen, or nitro.
10. A compound as clained in claim9 wherein nis 2 and both of Rl and R2

are ethyl and R8 is hydro;genmor mat hoXYye dl. Aznconp@und ag clained in
cl ai m_10. \Ahﬁll.&-l»ﬂn%is ClEl[;prr?Nz(]—l‘:N(R[eﬁr])(R[—err])ﬂand Rlerr] Tand Rl err]
. TR
are bot it e 12.3]A conpound as clainmed in claim 10 wherein Qis
CH[ ex+td- ] . 1 13. A conpound as clainmed in claim12 wherein
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Rlerr] is |ower-alkyl. 14. A compound as clainmed in claim13 selected
fromthe group consisting of nethyl

"N-[[1-[[2- (di et hyl armi no) et hyl ] ami no] - 9- oxot hi o- BEBI ACTAONT CUDOT
xant hen- 4-yl fnet hyl ] car bamat e and net hyl REPLACEMENT SHEET
N-[[2-[[2-(diethyl am no)ethyl]am no]-7-nmethoxy-" _
9- oxot hi oxant hen-4-yl ] met hyl ] car bamat ez 59 = 15. A phar nacefit i c4) 7 OCT 1998

conposi tion which conprises a conpound as clainmed in any on¢ ¢f clains 1 to

14 and a pharnmaceutical ky accept abI e carrier  dilgent. «m - 16. The use
of a conpound as claingd|i® any ome%of cFains™ to 714 foF‘ the preparation.
of a medicament for tr@aling a tumor in a mamal . 17. The use of a
conposition as clained Bh claim15 for the preparation of a nedi canent for
treating cancer in a nmanpal .
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