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THIOXANTHENONE ANTITUMOR AGENTS

The present invention ielates to novel
1-[[(dialkylamino)-alkyljamino]-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. Bharm. Sci. 54, 1672-1673
(1965)] disclose 1-[[2-(diethylamino)ethyl]amino]-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
antibacterial agents:

0 NHCH,CHNEt,

CH=N-O- CCH3

"and as an anthelmintic and antibacterial agent:

0 NHCH,CH,NEt,

CH=NOH

Rosi and Peruzotti U. S. Patent 3,312,598 disclose
1-{[2- (d:.ethyla“.mlno ) ethyl ]anu.no ]-9-oxo-98-tluoxanthene-
4-carboxylic ac:.d as a by-product of fementatz.on having

5O
.‘ av !

no dlsclosed *utxhty. '
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cdnt s conprise basestock and additives to inprove the per f or mance
e lubricant and increase its useful life.. Degradation of 10

‘@cants is known to be caused by many mechani sns including thernal

i@hem cal |y catal yzed oxi dation. One notgkiLous nechanismis acid

@Yyzed oxidation. The acids can be sul fur containing acids forned as a
‘@duct of sulfur containing fuel conbustion, NOx acids forned directly
fuel conbustion in the presence of air, and oxy-acids formed from 15
dation products of the basestock and Iubrlcant addi tives. Wen the

cant breaks d&anzfaed Freneh fod-aMeds ofhem. §nok851He (1963341 s and
| dehydes d%@@l&géogﬁécéfﬂhéﬂ@ o&oﬁnhéf@ei)c’&f' “ﬁ{io%&r&rh@%bh% | ar ge

us sludge Like part] Those particles_and ot her products of

t ock OX|&§@P6ﬁdf%ﬁr4¥ﬁﬂﬂEHQQ§ PﬁﬁttEﬁnr%%Mékﬁv&%uthﬁh&eﬁéﬂégnﬁﬁlng 20
sei ze, t@e e&ﬂﬁ@ﬁﬁﬂéﬂéﬁéﬂhdﬂ A03etiRAefiia Cdnd two solid tumbibioxidants

elp % ng: oxj dati on or df;ﬁr gte %ree radi cal s. D spersants

el p BE LS FARQARAS, d18F4osed | FES conpounds can prevent

dation products, including sludge, OM RpAH r on engi ne
Ash form ng detergents neutrallzeE{C|d- asdﬁggmﬁare f or med

wherein R is methyl, methoxyl, and ethoxyl.
Yarinsky and Freele [Journal of Tropical Medicine
10 and Bygiene 73, 23-27 (1970)] disclose

Et

o) NHCH2CH2NH@ @soawn2

QO -

CH,OH

as an antischistosomal agent.
Palmer et al.[J. Med. Chem. 31, 707-712 (1988)]

15 disclose N-[2-(dimethylamino)ethyl}-9-oxo-9H=-
thioxanthene~4-carboxamide monohydrochloride which was
tested in wvitro versus murine leukaemia (11210) and in
vivo versus P388 leukaemia cells and was found to be
“unlikely to be worth pursuing” as a potential antitumor

20 agent.
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preventing deposits and runaway oxi dati on. The
ory of nodem crankcase |ubrication reflects ever

g severity of demands for lubricants to control the adverse

that result from breakdown of kasestock and additives. Thus

; recent American PetroleumlInstitute certification |evel, API
Emiuires 30 lubricants to pass a panel of tests. Anong the many tests
tRkd to neet the APl SH cl assification (and its predecessor the
S cl assificati are the. Sequence 1D (ASTM STP 315h part 1),
T (Aemihd Premts)l,nvsﬂﬁi%@qﬁsﬂes HE YR

formula I

RT

0 NH(C 4
CHIN,

-0

S

5 or acid addition salt or solvate thereof wherein n is
two or three, preferably two; R! and R? are
independently lower-alkyl, preferably both are ethyl;
Q is a residue chosen from the group consisting of
-CH;NHR3, -CH;N(R4)SO,R?, -CH,NHCHO, -CH=N-Ar,

10 =C(O)NRSRS, CH,N(R4)C(O)R7, CH,N{(CzHs)CHO, and
-CHZN(R4)P(O)(0—1ower-a1kyl)z; R3 is hydrogen or lower-
alkyl; R?Y is hydrogen or lower-alkyl; R® is hydrogen,
lower-alkyl, or Ar, preferably hydrogen; RS is hydrogen
or lower-alkyl, preferably hydrogen; R’ is lower-alkyl,

15 preferably methyl, or Ar; R® is hydrogen, lower-alkyl,
lower-alkoxy or halogen; and Ar is phenyl or phenyl
substituted with methyl, methoxyl, halogen or nitro.

Ar is preferably phenyl. The compounds are useful for -
the treatment of tumors in mammals.
20 Lower-alkyl as used herein describes linear,

branched or cyclic hydrocarbons containing four or fewer
carbon atoms. Halogen describes bromine, chlorine or
fluorine.
The invention further relates to compositions for
25 treating tumors and cancer in mammals which comprise
compounds of formula I together with pharmaceutically
acceptable excipients or diluents.
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51506/ 13637 -2 - The
gnce |ID tests an oil's ability to inhibit rust. It is intended to

“ate cold winter conditions for short tiddp driving when condensation on
42l ve cover creates a corrosive environment. Acid neutralization is a
;‘-chanlsn1to prevent rust. 5 The Seq. VE (ASTM D5302) neasures

ubricant's ability to prevent deposits and wear encountered
glowwemmrmee | i ght dut

: erating conditipns
#ho factors inclT heec Lpgenti rther réiqgegd v%ﬁ?ﬁ?éi gﬁihaft
g in thf eRJicBfipo 3m:iL0°f fo:?mulafllerfotrher!éemiﬁg amdndt)rmmmatmansve
nuously i nprove er for.mg to t ve present
he Iubrlcyﬁﬁcﬂa§°mwrlséé s%ﬁ?ﬁ@&s&ﬁ gﬁﬁdgﬂﬁggtcal ?&ghPhrates f or
{PPE, SF, Sofagdrbtllails were 5.5, 6.5, 10, and 13 wei ght percent

dai 11 ve pedapension farif RIANRE Lo Mor HRERE 0,

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 and B:

I
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15 4mcr easi ng the anmount of one additive adversely inpacts another

adgyees ve. Thi s probl em has been particularly troublesonme in the area
of i neutralization. In the period beginntng in April, 1994, and
encf _.‘ Sept enber, 1994, over 133 Sequepge |l D tests (ASTM STP 315h

were registered with the Chem cal Manufacturers Associ ation
tes@®20 nonitoring service wwth a pass rate of just 52.63%

Det @ gents that are used to neutralize acids generally conprise a
pol & head with a |ong hydrophobic tail, with the polar, head conprising a
net & salt of an aciggin@eosagani c conpound. The salts—a} contain a

antially stoichionetric anmount of t$ t%h)u‘\x ich case they are 25
- I

b AW and &t typically have a
@. ASTM D2896) of from O

to &. It is possible to include Ia ¥ yORFs of a netal base by reacting

an ekcess of a metal conpound such as an oxpglge@f hydroxide with an

aci dgc gas such as carbon dioxide. The smgsulting overbased detergent 30

conpfi ses mcelles having neutralized onganic salts as an outer |ayer

surrpundi ng a core of an inorganic net af base (e.g. carbonate). Such

over pased detergents may have a TBN of 150 or gre}LQF, and typically of

0 NHE(CH)N
n \ Rz
Ra
s
cHO
11
RZ
e R
(CHZ)“N\ O  NH(CH;),N
2 2
8 R N
R " _
ll s
CH,NCH
I gy CE=NOE
R‘
l r! l R:
O NH(CH;),N 0 NH({CH,).N
N g2 2
8
CHZNHR CN
- WIII
7
R'S0,C1 l
RI
1 /
0 NH(CH;),N
(cnz),,n 2n \Rz
BES
s
c-ﬂﬁz
cE,NR*sO,R’ IX g
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ﬁO to 450 or nore. The inorganic base core of the colloid is the nost
Bnt acid neutralizer present in the Iubricant. - WD 97/10318
6/ 13637 . -3 "

tice the colloid core can only neutrglize aC|d if the acid can be
rted to it. The acid neutralization potency of a detergent systemis
re a function both of the basicity of the systemand of its

-bility to acids that are formed in the lubricant. Lubricant additive

5 facturers have | ong known that the theoretical neutralizing potency
of a detergent system based on the stoichionmetric anmount of base
pre i s me B R
e
NH(CH; )oN
SR

q | ?

Ricel (lower-alkyl-O)-PCl
1 . . 1
- /n R
- NH(CHp )aN NH(CHz )N
O 0
s 0
| 1 |
CHaN(R4CR? _ CHaN(R*P-(O-lower-alkyl),
Xi

The compounds of formula III (formula I wherein
Q is -CH=N-Ar) may be synthesized by heating an aldehyde
'5 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
10 the presence of about 10 equivalents of formic acid in
formamide or N-alkylformamide as a solvent. The
conditions are well kriown in the art for the Leuckart

reaction. The compounds of formula V are then obtained
by acid hydrolysis of the formamide.

The compounds of formula VI (formula I wherein Q is
~CH,N(R%)S0,R7) may be synthesised by sulfonylation of

"




~reae——
In fact reached. In consequence |ubricants contain base in excess of
theoretically required to neutralize acid through—%he—ee&%se~e#—a—-—
3 drain interval, e.g. 3,000 to 6,000 nlles Has B aced
lingly, a need exists for lubricants that have dete
,a acid transport to the colloid core-9-s inproved a l]}l'eﬁm
F drain interval and the overall amount of addltlve 1,

Rt conpron15|ng performance in tests designed to nonitor a
Bant' s ablllty to handle basestock and addltlve degradati on products

4 Sunnar% ention l ﬁlcants Wit h i nproved
‘Qeut r al PR aﬁP pEFF e? %SQPQQNQHgﬂnlc so V?F B ent system
I si ng ohktainedbby sbhebntovatidikaf wheesolbtion. AkRthbuginlts of an oil

Ee org e oyp._.C t sul foni ¢
, pheno s‘ﬁcq'ﬁ#' lil égéégg%i%?orgalgﬁdg%a% 3 B?lgic'éa&czg % EB“E (‘ﬁtncl udi ng
ylic ammnNBQneahlaQCiMdmi@m;tSSgre witbierthe saroped t he
§ a”?”?“o?kh@??i‘lasﬁﬁuhﬂ% &f‘ %&ich&‘idl—id&wi& Zgsh{£Llld ve to the
t of inorgani¢ salt in the co .

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

formed only for purposes of purification or
10 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, elemental
15 analysis, and infrared, ultraviolet 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
20 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 more particularly
described with reference to the following examples which
25 in no way limit the scope of the invention.
Example 1

1~ [[2-(D1ethylam1no)ethyl]am1no]-4—(N-phenylform;mldoyl)
thioxanthen-9-one

(I: RI=R2=Et; Q=CH=N-CgHs; R8=H; n=2) (III;Ar=Ph)
30 A mixture of 17.7 g (50 mmol) of
1-f{[2-(diethylamino)-ethyl lamino]thioxanthen-4-
carboxyaldehyde and 15.1 g (150 mmol) of aniline in 100
ml of toluene was refluxed for 8 hours with a Dean-Stark
trap. TLC on alumina with chloroform/hexane/
35 isopropylamine 10:10:2 indicated incomplete reaction.
The toluene was distilled off, 25 ml of aniline was




T

Further inprovenment in acid neutralization is possible by keeping t he

; f of dispersant nitrogen added to the basestock (independent of 25

E'trogen present in the basestock) below 0.053 wt % (grans per 100

z.of finished lubricant). Keeping the added di spersant nitrogen |evel

en 0.0073 and 0.053 wt % and using a zigle or nolybdenum

gy ocar byl dithiophosphate system wherein at |east half of the

car byl groups are secondary al kyl groups inproves acid 30

i zation while permtting the lubricant to handl e sl udge well enough
pass the Seq. VE test. A convenient way to express

ati o of agdedgand cthe n@p:ganecrgalmxed for g dvmms.i n50hsldefer gent

mis oxg28AbIRYs dfedOaRaCORS ' tOAL M 5. Hluxed agf¥’ £520 as Y

‘nleqU|va ents) fromthe overbasing re

g hours. The solvent and excess anilxne were removed
in vacno and the residue recrystallized from benzene to

5 yield 19.9 g of crude product. This was recrystallized

from approximately 1.5 1 hexane to yield 15.8 g (86%) of
prOduct, .mopo 125"'126° .

Example 2

N-{[1~[[2-(Diethylamino)ethyl}amino]~-9-oxothioxanthen-
10 4-ylimethyl ]formamide

(I: R1=R2=Et; Q=CH,NHCHO; RS8=H; n=2) (IV;R4=H)

A solution of 35.4 g (0.1 mol) of
1-[[2~(diethylamino)-ethyl]aminojthioxanthen-4-
carboxyaldehyde, 420 ml of formamide and 50 ml (1 mol)

15 of formic acid was heated at 160° for 1 hour. The
reaction was cocled, poured into 2 1 of water and made
basic with about 50 ml of 35% sodium hydroxide solution.
The gummy precipitate was filtered off and dried
in vacuo. The dried precipitate was dissolved in about

20 1.5 1 of hot ethyl acetate, treated with charcoal, and
crystallized by cooling. The product was filtered off,
washed with ethyl acetate and dried to provide 25.0 g
(75%) of product, m.p. 154-155°.

Example 3

25 N-[[1-[{2-(Diethylamino)ethyl]amino]-9-oxothioxénthen-
4-yl]methyl ]-N-methylformamide

(IV: Rl=R2=Et;R4=Me;R8=H; n=2)
By a procedure analogous .to that of Example 2,
24.6 g of the N-methylformamide was prepared from 35.4 g
30 (0.1 mol) of 1-[[2~(diethylamino)ethyl]lamino]-
thioxanthen-4-carboxyaldehyde, 394 g of N-methyl-
formamide and 50 ml of formic acid. The product was
récrystallized from 150 ml of acetone to a m.p. of

127-130°.
~f‘~*~——~’—’f~_ﬂ___,,_

"l
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aI ents) of organic salt. Thus the ratio of TBN frﬂ%g HggmaemReplac
s, “&

to the noles of organic salts should be at | east M! \I\\“\

E-Ie When the anount of organic sal t=31s mini m zed

st of nitrogen is kept within the prescribed |evel e zinc

Kyl 5 dithi ophosphate has at |east 50 % secondary aIkyI groups, a

cant having a total TBN of less than 5 is possible. Coviating the
or high TBN | ubricants enables a | arge reduction in the anount
ditive required to meet the difficult performance standards of
B¥SH certification. Efamplnient |y the detergent system

B Les o S PRBR bR a2 gg%‘gr‘;q“b' FRETERLRY oo 2
| et 4,200. Preferably the ra P%Pfﬁn eTron1|norgan|c salts to TBN
oréanl c salts (I¢ Rl=Résf%; QWORNHy; R8=H; n=2)(V;Ri=H)
A solution of 24.4 g (64 mmol) of the formamide of

Example 2 in 240 ml of 2N hydrochloric acid was heated

on a steam bath for 1 hour. The reaction was cocled to

room temperature, made basic with 35% aqueous sodium
10 hydroxide, and the resulting yellow precipitate

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
15 and isopropanol by the addition of ethereal hydrogen '
' chloride. The resulting solid was recrystallized in
J several crops from methanol to yield 10.6 g of product,
m.p. 270-272°, as the dihydrochloride salt.

Example 5

20 1-[[2~(Diethylamino)ethyl]amino]-4~[ (methylamino)-
methyl]lthioxanthen-~-9-one

(I: Rl=R2=Et; Q=CH,NHCH3; R®=H; n=2)(V;Ri=Me)
By a process precisely analogous to that of
Example 4, 10.5 g of the methylamine was obtained as the
25 dihydrochloride hemihydrate from 14.6 g (37 mmol) of the

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

Example 6

N-[[1l-[[2~(Diethylamino)ethyl]amino]~9-oxothioxanthen-
30 4-yl]methyl Jmethanesulfonamide

(I: R1=R2=Et; Q=CH,NHSO,CH3; R8=H; n=2)(VI;R%=H;R7=Me)
A solution of 10.65 g (30 mmol) of the free base of
the amine of Example 4 in 100 ml of pyridine'was cooled
in an ice bath and 4 g (35 mmol) of methanesulfonyl-
35 chloride was added in one portion. The mixture was
stirred for 2 hours at room temperature and poured into




e source of added di spersant nitrogen nmay be any of the

Ei onal di spersants, typical dispersants are madé by reacting a 15
kut ed succinic acylating agent with an am ne: wherisRhdel s BebrHeplhdeant
nhunber average nol ecul ar wei ght ([errh% of at. IeasHIWﬁmmu!M U

gat i vel y, the source of nitrogen may Be“3d nitrogen

functional viscosity nodifier. Nitrogen may be adde min
gy \ays, for exanple oil soluble aliphatic, oxyal kyl, or aryl al kyl

= 20 are often used to boost fuel econony and aromatic am nes are

g used 750 a1 o watefadbstaidihd)d PN sadlRE hydtdede .amppas shoul d
&1 uded when consi der the total, anount of> di spersant nitrogen

in
B dark yeldow, PRECHRISALR Yas Qoligchedcwashad (Hdh, ¥atesar byl
groufs preseand driedodnt @acucetaterdiightyl diat beophd squey avdss prinary.

Keep@ng the ampunt qf,25 econdary hydrqcarbyl. _grpoups, tq.between 50 and 70
mol e §per cent égea by asab’b‘? vﬁ@%ﬁ'é/ o Bédf?@“g%ytoe ing reduction
of tge anbunfidktrate andi fpktexzirig rther agsalaingdedkidientTha t hout so

by foant cagCRBLARE pragHBRid<Hd iy, Revily, SREE e ¥ialssnflni ) (e

hydr qcar byl §rompbeszendataryield 6.4 g of the methanesulfonamide,
m.p. 169-170°.
Exzample 7
10 1-[[2'~(Diethylamino)ethyl Jamino]-9-oxothioxanthene-4-
carboxamide

(I: R1=R2=Et; Q=CONH;; R8=H; n=2)(IX)
A suspension of 74g (0.23 mol) of
l1-[[2-(diethylamino)-ethyl ]amino]thioxanthen-4-
15 carboxaldehyde and 74 g (1.06 mol) of hydroxylamine
hydrochloride in 400 ml of pyridine and 400 ml of
ethanol was refluxed 0.5 hour and 70 ml of water was
added to provide a homogeneous solution. The soclution
was heated for a further 2 hours and allowed to sit at
20 room temperature 14 hours. The resulting crystalline
oxime (VII) was filtered off to provide a quantitative
yield, m.p. 215-218°.
One hundred twenty-three grams of the oxime was i
heated briefly on a steambath in 180 ml of acetic ' |
25 anhydride to achieve solution. The solution was cooled,
100 ml of 1.8 M HC1l in ether was added and the resulting

suspension was diluted with 500 ml of ether. The
suspension was allowed to sit 14 hours at 0° and

filtered. The residue (123g, m.p. 109-112°) was

30 slurried in 250 mL of xylene and refluxed 20 min. The
mixture was cooled and 71.3g of the nitrile (VIII) was
filtered off, m.p. 265°.

Ten grams_of the nitrile was stirred in 200 ml of
conc. HyS04 at room temperature for 3 days. The

35 reaction was neutralized with conc. NH4OB and the
residue filtered off. The residue was digested in warm




is a fashion and the total ampunt of phosphorus is kept be|OM/0 1wt
Mt as neasured by ASTM D4927 and as defined in the proposed AP

b and | LSAC G- 2 specifications. . In pract.ice,. the various
fnts of the fornulation may be added to the basestock’'singly or
gnbi nati ons or subconbinations. Thus &@B8-35 exanple, the individual
Fgents that collectively conprise the detergent WO 97/10318
$)S96/ 13637 :

EtOAc/EtOH, filtered and the product crystallized from
the chilled solution, m.p. 241-243°. It was dissolved
in ethanol and one equivalent of BCl in ethanol was

. added. 8Six grams of the amide hydrochloride was

Example 8

N-[fl-[[2-(Diethylamino)ethyl)amino]-9-oxothioxanthen-
4-ylmethyl JN-methylmethanesulfonamide :

(I: RI=R?=Et; Q=CH,N(CH3)SO,CH3; R®=H;
10 n=2) (VI;Ré4=Me;R7=Me)

A solution of 1.5 g (3.5 mmol) of the
methanesulfonamide of Example 6 in THF (60 ml) was
cooled to 0°C in an ice-bath and NaB 0.16 g (4.0 mmol)
was added. The reaction mixture was warmed to room

15 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 vacuo. The residue was purified by
column chromatography on silica eluting with chloroform

20 (100%) then 1% isopropylamine/chloroform to afford
1.15 g (74%) of the N-methylmethanesulfonamide as a
yellow powder, m.p. 175-177°C.

Example 9

N-[[l-[[2-(Diethylamino)ethyl}amino]~9-oxothioxanthen~
25 4-yl jmethyl }phenylsulfonamide

(I: RI=R2=Et; Q=CH,NHSO,Ph; R®=H; n=2)(VI;Ri=H;R7=Ph)
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
benzenesulfonyl chloride (1.1 ml, 8.62 mmol), followed
by treatment of the residue thus obtained with
methanesulfonic acid in methanol. The product was

recrystallized from ethanol.

Sheet Has Been Replaced
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ymay be added together or separately. The detergent systemis

f when the TBN contributions of the individual inorganic salts are

& and the nol es of individual organic salts present in the individual
fents are summed to yield total the anpunts -and ratios required by 5
Bvent i on. Decr easi ng t herHmount of di spersant nitrogen

g@ly affects the ability of an oil to hold sludge in suspension.

&q. SE . test requires a | ubricant to have good sl udge di spersancy
fteristics. Applicants have di scovered that inproving the ability

. | ubricant to neutralize aci@gaﬁ?ggggg i nproving the ability of a
Elant to prevent wear ensates tor the adverse inpact of

conpe )
ing the amourl b= '2§§BP§§HY1ﬂ?¥¥%§%ﬁh¥h1ﬁ@%n°}'9‘PHPEe way
® onshi p between acitd thenpz4ry bipethyl lacatamddeper sancy has
Fen know(Thef RLleR2+Et  IQCH,NRS{@)CHS ;h RHB=H3Va=P § % ; ReiEyRIeNb) t han
| i_n the pagt,and, have mininzed dj spers treat .rates, 15
Bants have S?gigqﬁ*ﬁﬂi5IﬂﬂpcgghfgaggkﬁgaE%{gE¥XN§Hﬂﬁfﬁﬁc§Pb§$a§roups

t in tdeseriived iy ®@xamplbyb, d2tdigpsphaf the/RbRtambdedwds be

* obtained as an orange solid from 4.15 g (11.7 mmol) of

the free base of the amine of Example 4, pyridine (60
ml) and acetyl chloride (0.82 ml, 11.53 mmol). The

10 product was recrystallized from acetone and melted at
182-183°C.

Example 11
N-[{[1-[[2=(Diethylamino)ethyl]amino]-9-oxothioxanthen-
4-yllmethyl ]benzamide
15 (I: R=R2=Et; Q=CH;NHC(O)Ph; R8=H; n=2)(X;R4=H;R7=Ph)

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 (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

N-[[1l-[[2-(Diethylamino)ethyl]amino}-9-oxothioxanthen~
4-ylldiethyl phosphoramide

(I: Rl=R2=Et; Q=CH,NHP(O) (OBt)z; R8=H; n=2)(XI;Ré=H)
A solution of 2.28 g (6.41 mmol) of the free base

of the amine of Example 4, CH2Clz (50 ml), and
triethylamine (2 ml) at 0°C was treated with diethyl
phosphorochloridate (1.0 ml, 6.9 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
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treat rate lubricant of the present invention shows
i ngly robust performance. Wth the present invention, a single 20
pnt formul ation can pass all the APl SH tests including the Seq. IID
p Seq. VE in a variety of basestocks with only n1nor -formul ation

cat i ons. Det ai | ed Descrlptlon A

bck 25 The basest ock used im53trhe |ubricating oi | may be

ed from any of the synthetic or natural oils used as crankcase
vating oils for spark- i gnited and conpression-ignited engines.
,bricating oi | base stock conveniently has a kinematic viscosity

but 2. g a0 vmﬁssﬂr%t)han% LRRYE" 88b¥adOuha S L0 about 9

: at 10 i SCosIt aracteristic of basestock is

| ly ekin Mhatnné/negp:@pymﬁm/ethyl e@'emteowlﬁé%) S150N)
F° highes Jergrpla. wn*eeqvbsyrwzwcaif@tﬁsmbws%homﬁ&& aier, Vi SCOSi1y

Wi ven temperature. TR S nuib defi ned viscosity of the
bas gt ock aXeﬂ%‘{ éqlii@'nﬂ‘aguréﬁafﬁusﬁlﬂﬂetn ORFTESLallized from
' 5 ethyl acetate.

Example 13
N-[[1~- [[2-(Dlethylamzno)ethyllamino]-9-oxothloxanthen-
4-yllmethyl }-N-ethylformamide
(I: RI=R2=Et;Q=CH,NEtCHO;RS=H; n=2)(IV;R4=Et)

10 A solution of 2.0 g (5.6 mmol) of
1-[[2-(diethylamino)ethyl]amiﬁo]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

15 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;SO4. The solvent was removed in wvacuo

- 20 and the residue was purified by radial chromatography

eluting with isopropylamine/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

25 l1-[{[{2-(Diethylamino)ethyl ]Jamino]-4-{ (ethylamino)-
methyl Jthioxanthen-9-one

(I: Rl=R2=Et; Q=CH,NHC,Hs; R8=H; n=2)((V;R¢=Et)
By a process substantially similar to that
described in Example 4, 1.29 g (92%) of the ethylamlne
30 was obtained as the dihydrochloride from 1.3 g
(3.2 mmol) of the N-ethylformamide of Example 13 and
10.8 ml of 2N hydrochloric acid. The product was
recrystallized from ethanol/tetrahydrofuran and melted

at 160°C (dec.).
-
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' Seconds. The average basestock neutral nunber (ave.
of straight cuts may be determ ned according to the f
Fa.: [err] where 5 BSRn = basest ock’
tock n = (wt. %basestack n/"wt. %total

Other representative members of the genus I may be
made in an analogous manner to that of Examples 1-14,
substituting the appropriate 1-[[2-(dialkylamino)-
ethyljamino}- or 1-{[3~-(dialkylamino)-propyljaminoj}-
thioxanthen~4~carboxaldehyde for 1-{[2-(diethylamino)-
ethyl Jamino]thioxanthen-4~-carboxaldehyde. The aldehydes
and their precursors are described in U.S. Patent
3,294,803, which is incorporated herein by reference.

Representative examples of the invention were
tested for antitumor activity in mice according to the

following procedure:
The animals were pooled, implanted subcutaneocusly
with 30 to 60 mg tumor fragments by 12-gauge trocar, and
15 again pooled before unselective distribution to the
various treatment and control groups. For early-stage
3 treatment, chemotherapy was started within 1 to 5 days
i after tumor implantation while the number of cells was
relatively small (107 to 108 cells). For advanced-stage
120 treatment, chemotherapy was delayed until the tumor -
. became relatively large (200 to 300 mg in size). A
i 300 mg tumor contains approximately 3 x 109 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 percent is an indication of —

fijitt
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gsest ock neutral nunber for basestock n Basest ocks

¢ sol vent neutral nunbers are used for |ower Vi scosity

§r exanple typically an SAE 5W30 will have an ave.. 10 BSNN of 90
§SAE 10W 30 will have an ave. BSNN of 140 to 150, - - an SAE _
£l have an ave. BSNN of 130, and an7SAE 15W50 wil | have an
Eof 160 -180. M xtures of synthetic and natural base oils may
. desired. B. THE METAL CONTAI NI NG DETERCGENT SYSTEM

E: Vet al - contai ning or ash-form ng detergents function both as
uce orﬁﬁennye deposits and as_acid neutralizers or rust

, ttgﬂ(r!f?'gwofeﬂ aiion Sind T4Cregmah sAeEdessithar d2te |ife.

%

ﬁ; gdsecehbydepedrssgnifivant ahedduibrhastieigy e @rug tail,

? ConvariEatohafall B S pRriBinR: pf Comtth ot 1n
e t K8GIdr e ASTAT|valies li0Becdsaconsidaredrtoeindidatenl ts, and

2k C2hl ¥n 1PV gni £ And 22t 1RUABE" aCL1 TERY ( 252 BRayP Wiy’ €d by
loss nadir (mean of group) of greater than 20% or

greater than 20% drug-deaths is considered to indicate

an excessively toxic dosage.

o S

i
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ASTM D2896) of fromO to 80. It is possible to include Tat}$
base by reacting an excess of a netal conpound such %
de with an acidic gas such as carbon di oxi de. The
ped detergent conprises neutralized detergent as the o
} base (e.g. carbonate) micelle. Suqﬁegyerbased det erge
s TBN of 150 or greater, and typically of from 250 to 45
)ent s t hat nay be used include oil-soluble neutral and 30
fat es, phenates, sulfurized phenates, salicylates, and 3
Pyl ates of a netal, particularly the alkali or alkaline earth;netal
1 sodi unThe@otrasalys) adre hshown cahciTableant Fogngsandieatss MOSt
Y. andS8f THAce i #8532 khd I8 e MY Cho T ey’ P°

At I n

adenocarcinoma #38.

5 TABLE 1

Total

Weight Dose
T/C Loss Drug {mg/kq)

Example # (%) (q9)* Deaths i.v.
1 0 1.6 0 1739

2 0 2.0 0 576

2 7 1.6 0 144

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

*Average body weight was 25 g.
TABLE 2
10

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 3/7 ' 132

6 4 1.7 1/7 82

7 16 0.6 0 840

*Average body weight was 25 g. I
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06/ 13637 -7 - detergents
I a lubricant, and m xtures of calcium and/or magnesi um W t h
h Particularly convenient netal detengents are neutral and
sed magnesi um and cal ci um sul fonates having TBN of from 20 to
BN, neutral and overbased cal ci um phenates and sul furized phenates 5
" TBN of from 50 to 450, and neutral and overbased cal ci um and
ki um sal i cyl ates having a _TBN of 50 to 450. ) Sul f onat es
I prepared fTRENCOMPPYRACCACERATRLL? ch A% t8F%edabyyintraveRews ned by
e 1 L?natiﬁ%ﬁb@% Kh?%b{iwﬁm?é!ﬂ o¥ ;H’E%id:[r.c MEQC&§WU£EK ati as .
@ obt ai ne rQm ractionati on of petyol eum or e ation o
B ot ARG onABO as LRSS Y A0, H/K BeOon IR AR LAYy at | g
e, toladenocarglinoma #3pht hal ene, di phenyl or their hal ogen
atiyes such _as chl oroben chi orpot ol uene .and, ch] or onapht hal ene.
kytation nﬁ%goﬂ?}lfigdég[ﬁ*ﬂﬂ%e&ﬁﬁgﬁﬁﬁe& bX %gig?yst W th
al ky§ati ng dgtxiavehousninjectiah@gaihsto ammumbelract 76texr bomartsons. The
as shown in. Table 4.

[
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Ky substituted aromatic rTEi ety. Thfs Stiekt ¥29 iﬁﬁ e
fonates or al karyl sul fonic acfds=nay be neutrall ‘“es,
BIr oxi des, al koxi des, carbonates, carboxylate, 20 - sul f\\%\m H

fr osul fi des, nitrates, berates and,ethers of the alkal tal. The

bunt of metal conpound is chosen havifig regard to the desired TBN of

e final product but typically ranges fromabout 100 to 220 Wt %

¥ eferably at least 125 wt % of that stoichionetrically required.

#al salts_pf al kyl phenols and sul furized al kyl phenols are 25 prepared
r reacti qngiM th an appropriate netal conpound such as an oxi de,

dr oxi de @} al koxi de and overbased products may be obtai ned by

2

t hods wefl, B| k(o &n timpmart § Sul fi@ gzed glkyl, phenol's may be prepared
" reacti @epn al kyT' phenol V\A'Nth sul"fgr orNaéLEfurSCR)nt ai%i ng conpound

ch as hytfpgen sul fide, sulfur nmonohalide or sulfur dihalide, to form 30
Foducts whPEh are generally nixtures of conpounds in which 2 or nore

15 al karyl sulfonates usually contain fromabout 9 to about 80
' atons, preferably from about 16 to about carbon atons Ry

Benol s are bridged by sul fur containing bridges. The starting al kyl phenol
“ .
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hed,
-carbon atons (provided the resultlng aIkyI

318 2T - :

6/ 13637 .

¥ar bon atons being preferred. M xtdres of al kyl

4 substituents may be used. Metal salts of

gl i c acids (including salicylic acids) may be
by addi ng a basic netal

TABLE 4

Ent  al kyl

¥ of ways:

Loss at
Nadir
g/mouse

Wt.

Total
Dosage
mqg/kq

 ai n one or

(Days of
Observation)—h

Tumor
Free

T/C Value
in %

Schedule

Tumor

nore al kyl

Colon Adenocarcinoma
#38

or exanpl e,
o~ o~
™M m ™ ™
~ o~ NN
~ ~
~~ Lo
(o B ] oo
©
~® © ®
~ o~ on
— ot
! !
o <
é 0 ''wm
3 i B
279 -
@ A za
o ]
o -
S g

Mammary 16/c

0/6
0/6

14
28

” ™~
[ ]

days 3"619011
bolus

96
66

Colon 51/a

substi tuents.

28
28

0/5
0/5

23
42

days 1-4
bolus

82
51

Panc 02

days 3-4; 6-14

Panc 03.

These may be branched.or
and depending on the nunber of substituents may have from

phenol is oil sol uble),

18-- with from?9
phenol s wth

prepared in a

245
245

3/5
1/5

bolus

124
79

I
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5 conpound to a reaction mXxture conprising the car aci (mhlch nay
jpart of a mixture with another organic acid such ‘Wﬁagmeﬁ acet) or

b netal salt and pronoter, and renoving free action
ture to forman netal salt, then adding nore ba ound

it he reaction m xture and renoving free water fr I on
kture. The 10 carboxylate is then ovd@Bbased by introducing the acidic
terial such as carbon dioxide to the reaction m xture while renoving
er. This can be repeated until a product of the desired TBNis

al ned. The overbasing process is well known in the art and

bl o2 ! Yenyorid@ Bph> Fhe °RERE", il Godld abBbrikiBn? dF AERROT T XL e
di ¢ neirjeéctabley pharmagectigad Sorim asamn dvéhobrokight cabout shjrf ur gi oxidde,
k'af. TEYHE U8kt ofCaflents aeTa¥iTEPanaSipt Mon T W Biliiphe, OVEL OS]
ocess SRlumiznm menogtearats and ge@&éﬂum sul fonates is descrl bed in

R A-835929. A Praestsed 0T ali@KiEBE #bred VEEFESELS ULEYEPbGE1bF, dESCTi bed in
‘f A- 351052. The overbased metal detergents can be borat ed.
e borc”pqﬂnpqmpounds can he incorporated into slow release or

targeted delivery systems such as  polymer matrices,

liposomes, and microspheres. They may be sterilized,

for example, by filtration through a bacteria-retaining

10 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 immediately before use.

Solid dosage forms for oral administration include

15 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, as for example, starches, lactose,

Ry il

20 sucrose, glucose, mannitol and silicic acid,
(b) binders, as for example, carboxymethylcellulose,
alignates, gelatin, polyvinylpyrrolidone, sucrose and
acacia, (c¢) humectants, as for example, glycerol,
(d) disintegrating agents, as for example, agar-agar,
25 calcium carbonate, potato or tapioca starch, alginic
acid, certain complex silicates and sodium carbonate,
(e) solution retarders, as for example, paraffin,
(£f) absorption accelerators, as for example, quaternary
ammonium compounds, (g) wetting agents, as for eiample,
cetyl alcohol and glycerol monostearate, (h) adsorbents,
as for example, kaolin and bentonite, and
(i) lubricants, as for example, talc, calcium stearate,
magnesium stearate, solid polyethylene glycols, sodium
lauryl sulfate or mixtures thereof. In the case of




-
| oduced by using boric acid as the acidic material used in the
basi ng step. However a preferred alternative is to borate the

pased product after formation by reacting a boron conpound wth
bver based nmetal 25 salt Boron conpounds include boron oxide, boron

P hydrate, boron trioxide, boron_g4difluoride, boron tribrom de,

jh trichloride, boron acid such as boronic acid, boric acid,

jpboric acid and netaboric acid, boron hydri des, boron am des and
}ous esters of boron acids. Boric acid is preferred. Cenerally, the
tbased netal salt nmay be reacted with a 30 boron conpound at from

¥rr] C t ocaps@lesnp tthblptasande pdflls,sdhectosageh forms may ls®al oil or

gne. The Qﬁ?ﬁf lgi, netal salt preferably conpri ses
feast 0. ggﬂbgéggeragf rom to 5% :

by wei ght boron.
The percentage of active component  in the

composition and method for treating tumors or cancer can
5 be varied so that a suitable dosage is obtained. The
dosage administered to a particular patient is variable
depending upon the clinician's judgement using as the
criteria: the route of administration, the duration of
treatment, the size and condition of the patient, the
10 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.

I
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C. THE NI TROGEN CONTAI NI NG DI SPERSANT R p

F t he nit rogen contai ni ng di spersants conprise an %iiﬂheet.HasBeenReplaced

fi zi ng pol yneri c hydrocarbon backbong, derivati zed w
fuents that are capable of associatTfig with pol ar pel- wmﬂﬂwmﬂ 5
fed. Typically, the dispersants conprise a nitrogen |
Fattached to the pol ynmer backbone often via a bridging group. The

fon cont ai ni ng di spersant of the present invention may be sel ected

iny of tCEBAIM8d known oil soluble salts, am des, imdes, am no-esters,

azol i nes of §ong ' ho ubstituted nono and 10
boxyl i ¢ aci dsi(')r t‘ﬁrewbé) d?’%gggfﬁl’;?ocar boxyl ate derivatives of |ong

chaiy® hydr ocar bons; |ong chain aliphatic hydrocarbong having a pol yam ne
attagned directly thereto; and Mannich condensati oy products formed by
cond@nsing a | ong chain substituted ﬁhenoﬂﬂWCﬁhhﬂQRhaldehyde and

pol ydl kyl ene pol yani ne. R?
| 29
| s
Q
wherein n is 2 or 3;
{ 5 Rl 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)NR5RS, CH,N(R4)C(O)R7, CH;N(C3Hs5)CHO, and
CH,N(R4)P(0) (O-lower-alkyl)s;

10 R3 is hydrogen or lower-alkyl;

R? is hydrogen or lower-alkyl;

RS is hydrogen, lower-alkyl or Ar;

RS is hydrogen or lower-alkyl;
R? is lower-alkyl, or Ar;

15 R8 is hydrogen, lower-alkyl, lower-alkoxy, or
halogen; and
4 Ar is phenyl or phenyl substituted with methyl,

methoxyl, halogen or nitro;
or a pharmaceutically acceptable acid-addition salt OI
20 solvate thereof.
2. A compound according to claim 1 wherein:
Q is a residue chosen from the group consisting of
CH,NHR3, CH;N(R?)SO;R7, CH2NHCHO, CH=N-Ar and
C(0) NRSRS r?
5 R3 is hydrogen or methyl; and
R7 is lower-alkyl. .
3. A compound according to claim 2 wherein n is F
2 and both of Rl and R2 are ethyl, and R® is hydrogen.

LT




¢  The oil soluble polyneric hydrocarbon backbone iLs typically an
tpol yner, especially polyners conprising a major nolar anmount (i.e.
F than 50 nmole % of a C(Jerr] to Jerr] olefin (e.g. Thi HasBeen Replaced
ene, butyl ene, isobutyl ene, pengene, octene-1, j
Hly a CJerr] to CJerr] ol efin. The oil soluble
kar bon backbone may be a 20 honopol yner (e.g. polypropyl ene or
tobut yl ene) or a copol ynmer of two or nore of such olefins (e.g.
ymers of ethyl ene and an al pha-ol ef.i.n such_a ropyl ene and
: ene or copol yrftrs dt qaPognds aFeRrdipgnte claim 3 L Ot her
_ mers i na} dde d hesddue fﬁbﬁénaffﬂ')ﬁooﬁhéf%ﬁu rﬁuﬁititsinn of] t he .

|y ner non 3€e. 7 err o Cerr] non-

jMgat ed di %@rﬁ( e.gﬁ?’,”]%’%(?%% g%é& ‘éﬁzﬁ%%%‘t yl ene and but adi ene, or a
cop@yner of ethyl dhe, & aopipenedaadcérdihgxadi ebaimrd whetrieviln dene- 2-
norgnene). g ig CB;NBR3§ne preferred class of olefin polyners is

ut enes and specifically polyisobutenes (PIB) or poly-n-butenes,
§ as may be 30 6 epdrdd 2o¢Dpethybanine)ethyl lamigjed-dl refinery stream
Anotiher preferngdehyviamifbfaseivi Plads heR!sdne. et hyl ene al pha-ol efin
(EAGs) copol ymofr(s orY g’?pﬂgofeﬁln égﬁjb- angz dc?%pol ynmers having in each
Q is a residue chosen from the group consisting of
CH2N(R%)SO,R7, CHaN(R%)C(O)R?7, CH2N(C2H5)CHO and

CH2N(RY)P(0) (O~lower-alkyl),.

‘ 8. A compound according to claim 7 wherein
n is 2 and both of R! and R? are ethyl, and R® is
hydrogen.

9. A compound according to claim 8 wherein
Q is CHyN(R4)C(O)R7.
10. A compound according to claim 8 wherein
Q is CH,N(R%)SO,R7.
11. N-[[l1-[[2-(Diethylamino)ethyllamino]-9-
oxothioxanthen-4-~yl ]methyl Jmethanesulfonamide.
12. A pharmaceutical composition which comprises
a compound of claim 1 and a pharmaceutically acceptable
carrier or diluent.
13. A pharmaceutical composition which comprises
‘ a compound of claim 6 and a pharmaceutically acceptable
carrier or diluent.

14. A pharmaceutical composition which comprises
a compound of claim 11 and a pharmaceutically acceptable
carrier or diluent.

15. The use of a compound of claim 1 for the
preparation of a medicament for treating a tumor in a
mammal.

16. The use of a compound of claim 6 for the
preparation of a medicament for treating a tumor in a
mammal.

* ¢ L M 5§ *



L >30% of term nal vinylidene unsaturation. That is;—the potymer has
kol | owi ng structure: 35 WO 97/ 10318 ThnsSheetHasBeenReﬁac&

§)S961/ 3637 _
3 P- HC = %__—- wher ei n P is th Ilmmuﬁﬂ’lﬁ
R is a Cl1 - C18 al kyl group, typlcaII? 5 nmethyl or eth

ool ynmer s have at | east 50% of the pol yner

17. The use of a compound of claim 11 for the
preparation of a medicament for treating a tumor in a
mammal. ' '

18. The use of a composition of claim 12 for the
preparation of a medicament for treating cancer in a
mammal.

19. The use of a composition of claim 13 for the
preparation of a medicament for treating cancer in a
mammal.

20. The use of a composition of claim 14 for the
preparation of a medicament for treating cancer in a
‘ mammal.

(I
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ns with termnal vinylidene unsaturation. EAO copolyners of this type
ferably contain 1 to 50 wt % et hyl ene, and nore .preferably 5 to 45 wt. %
yl ene. Such polynmers nay contain nore than one al pha-ol efin and may

ain one or nore CJerr] to CJerr] diolefi2gs. Al so usable are m xtures of
B EAO s of |ow ethylene content wwth EAO s of high ethylene content. The
) s may al so be m xed or blended with PIB's of various [err]'s or

ponents derived fromthese may be m xed or bl ended. Atactic
pyl ene ol igomer typically having [

HsrraleTf rom 700 to 500 may al so be
d, as described in EP-A-490454. 15 Suitabl e ol efin polyners and
olyners may be prepared {3 ovanraefbip N N OR Admpn of hydrocarbon
dstreanms, usually Cerr] -

e presence of a strong
i s acid catalyst and a reaction pronoter, usually

_ _ _ an organoal un num
such as HA or ethyhal pbRaikgl & @8 ) £y 174t e/} -Asubstithteped reactors
may be used. Such pol yrerizations and catal ysts "are 20 described, e.g., in
US 4, 935, 576 akRigxanbhensd-ones Anp Aisglosed; as antityupr 98848 al so be
USFd_aSbin PS I DéboRe deditaind $m§6%§2?$§hthen?ne§?ﬁﬁ@niue

pol yi sobutyl ene pol yners are der.ive rom i.nat efi ner

f eedst r eans. Cﬁﬁgﬁ?}%i a‘Ps%i%&%‘H%*—Q%BP?%FP&?F%#NA% Bﬁgieand

cancer in mammals are also disclosed.

®
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.

enpl.'Oye t-o-provide olefin polyners suitable for yuseptor prepare:-
28 .and e FERBACED SEEETS SG Such preferrep
prepared i\pohymerumgm@ the paged .24appropri ate nmong;
a cat al Y&t < Eys(om conpri.SkNE gHged .27 || east one ne;j

cycl opentadi-enyks) - pagddt. 0N dRigad . £ompound) drpres aptipd

dtsper

activat iz se«gsctan :ahsAOXANE, GQPPOKNd] The 30 net&i#eceﬁés ha%»@é’ferﬁﬁﬂﬂ )

Wi th onﬁﬂ”{MD,;Q@angevcyclopentaHfEh/I groups, which are substituted
- Oor unsu sTrtuted“*ﬁ%e~ﬁePaLLeeene-nay al so jcontarrr'a furtbersphw o
di spl aceabl e |i gand,- prefera b i =d

| eaving group - that is us

hydr ocar byl groups and hal ogens. Cptlonally there is a bridge between the

35 cycl opent adi enythé;rm@n(i/neéntgaw palgtesprantdwel transition netal,
whi ch may Conp{Ifi(éiéikylagggg)gglﬁyf?amfhélEﬁign% tf@ut%hLlcon
5 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.
10 Nabih and Elsheikh [J. Pharm. Sci. 54, 1672-1673
(1965)] disclose l-[[2-(diethylamino)ethyl]amino}-4- -
[ (diethylamino)-methyl]thioxanthen-9-one. Ro utility
was demonstrated for the compound.
Collins and Rosi U.S. Patent 3,745,172 disclose as
15 an intermediate in the synthesis of antifungal and
antibacterial agents: ‘

O  NHCH:CH,NE!,

CLO .

i
CH=N-0- CCH3

and as an anthelmintic and antibacterial agent:

O  NHCH.CHoNEt,

L2 i

Rosi and Peruzotti U. S. Patent 3, 312 598 disclose
l1-[[2~ (dlethylamlno)ethyl]amlno]-9-oxo-9H—thioxanthene- :
4-carboxylic acid as a by-product of fermentation having

25 no disclosed utility.

CH=NOH
20 :
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phosphorus or nitrogen atomcontaining radical. The transition netal may

be a Goup IV, Vor VI transition netal. Such polynerizations and catal ysts
are descri-bed, for exanple, - in US-A-4530914, 4665208, 4808561,

4871705, 4897455, 4937299, 4952716, 5017714, 5055438, 5057475, 5 5064802,

5096867, 5120867, 5124418, 5153157, 5198401, 5227440, 5241025;
EP- A- 129368, 277003, 277004, 420436, 520732; and WO A- 91/ 04257,
92100333, 93/08199, 93/08221, 94/07928 and 94/13715. The oi

sol ubl e pol yneric hydrocarbqn_backbone wil] usually h er
average nol ecul ar 1gne EPQrFf?“ﬁ&t?ﬁ11qﬂde giﬁﬂb ﬁf iﬁgﬁigbo(}gggb
ig 888 The [erar;j][scqa&sléhet;égstmﬁ@sio%dﬁ%f@@&hthk_-xs Wﬂlﬁ?ﬂokhﬁthﬁﬂ@@eb of 50? to
nore prefera 0 e e e Q ackpone is to
prepare a conpd&®dfte g?n mtﬁqw%cﬁegﬁigﬁ 8?5%8?5 ro
the compounds against a leukaemia and two solxd tumors.

s Among the compounds disclosed are
(o} NHCH,CH,NEt,

QL0

R

% . wherein R is methyl, methoxyl, and ethoxyl.
Yarinsky and Freele [Journal of Tropical Medicine
10 and Bygiene 13, 23-27 (1970)] disclose

Et

o NHCHQCHgNH@ @so:,m-n2

as an antischistosomal agent.
Palmer et al.[J. Med. Chem. 31, 707-712 (1988)]

15 disclose N-[2-(dimethylamino)ethyl]-9—ox6-9H-
thioxanthene-4~carboxamide monohydrochloride which was
tested in vitro versus murine leukaemia (L1210) and in
vivo versus P388 leukaemia cells and was found to be
“unlikely to be worth pursuing” as a potential antitumor

20 agent. ' '
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pol ymers such as pol yepoxi des are al so usable to prepare conponents.

Both relatively | ow nol ecular weight ([err] 500 to 1500) and rel atively
high 15 nol ecul ar weight ([err] 1500 to 5,000 or greater) polynmers are
useful to make di spersants. Particularly useful olefin polyners for
use in dispersants have [err] within the range of from 1500 to 3000.
Where the conponent is al so intended=$d have a viscosity nodification
effect it is desirable to use hi gher nol ecul ar weight, typically with
[err] of from 2,000 to 20,000, and if 20 the conponent is intended to
function primarily as a viscosigy nodifier then t he nol ecul ar wei ght

may be even higher wth I i oh! 090 Ugosh: ds SOGH00 or
greater.. The func??%r%ﬁefsi%l(f'[ ?Inre ."%f‘f)’gﬁ ;!/gn%fagegseg to %?tg[l)as;e

di spersants QggﬁﬁmaﬁMy'have approxi mately one term nal doubl e bond per

pol ymer chain. 25 The [err] for such polynmers can be determ ned by
sever al . known t echni ques. A conveni ent net hod foR!such determ nation
is by gel permeation chronat ography (CFﬁm( Lﬁ additionally provides
nmol ecul ar wei ght distribution info’natimn, ee 2W Yau, J. J.
Kirkland and D. D. Bly, "Moder Si zZ8 ExcAysi on Liquid Chronat ography”,
John Wley and Sons, 30 New Yo&ek g @

Q

or acid addition salt or solvate thereof wherein n is
two or three, preferably two; R! and R? are
independently lower-alkyl, preferably both are ethyl;
Q is a residue chosen from the group consisting of
-CH,NHR3, -CHN(R*)SO2R7, ~CH,NHCHO, -CH=N-Ar,
~C(O)NRSRS, CHN(R4)C(O)R7, CHzN(CzHs)CHO, and
CH,N(R%)P(0) (O-lower-alkyl)z; R3® is hydrogen or lower-
alkyl; -R4 is hydrogen or lower-alkyl; R is hydrogen,
lower~-alkyl, or Ar, preferably hydrogen; Ré is hydrogen
or lower-alkyl, preferably hydrogen; R? is lower-alkyl,
preferably methyl, or Ar; R8 is hydrogen,'lower-alkyl,
lower-alkoxy or halogen; and Ar is phenyl or phenyl
substituted with methyl, methoxyl, halogen or nitro.
Ar is preferably phenyl. 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,iﬁvention further relates to compositions for
treating tumors and cancer in mammals which comprise
compounds of formula I together with pharmaceutically
acceptable excipients or diluents.
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The'oil sol ubl e pol yneri c hydrocarbon backbone may be functionalized

to incorporate a functional group into the backbone of the pol ynmer, or
as pendant groups fromthe polymer backbone. The functi onal group
typically will be polar and contain one or nore hetero atons such as 35 P,
0, S, N; halogen, or boron. It can be attached to a saturated - WO
97/ 10318 ... '

PCT/ US96/ 13637 ~4- -12-

hydrocarbon part of the oil soluble polymeric hydrocarbon backbone via
substitution reactions or to an olefinic portion via addition or
cycl oaddit.i on

The invention f&rther 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.

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

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

il m‘i
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reactions. Alternatively, the functional group can be incorporat ed into the
pol ymer by oxidation or cleavage of a small. portion of the end of the

polyner (e.g., as in ozonolysis). Usef ul fmmgsneammlséak
reactions include: hal ogenation of the pol ymer at

and subsequent reaction of the hal ogenated pol ymer

ethylenically unsaturated functional coggQund; reaction

pol ymer with an unsaturated functional conpound by the "ene" reaction 10
absent hal ogenation (an exanple of the fornmer functionalizationis

mal eation where the polymer is reacted with maleic acid or anhydride);
reaction of the polymer with &t |east one phenol group (this permts
derivati zati onSc¥®& Manni ch Base- tye condensM ; reaction of the

pol ymer at a point of unsaturation (:%Pﬂlbd)\rmnom de using a Koch-type

15 reaction to introduce a CapiNpy p in am Ré0 or neo position;

4

reaction of t he pol yme% nctionali zing conpound by free
radi cal addition using a s fcal catalyst; reaction with a
t hi ocarboxylic acid derivative; aﬁmj\eacti on of the polyner by air
oxi dation net hods, epoxidati on, IIT chl oroam nation, or ozonol ysis.
} 1
R
0 NE(CH;),N
2/n \ Rz
Re
' s
CHO
. II
R' -
“NE(CHz)oN N _-R!
g8 . ‘ N g2
8 .
ll R
CH,NCH 8
I yyy CH=NOE
R‘
— /
(Cﬂz)nN\ , O  NH(CH,).N
R N g?
s .
cnzm‘ . oN
' VIII
R'S0,C1
1 o R
WE(CH2)N o [Tvemaa®
R?
9
s
4 7 ~NH
CH,NR*SO,R x ;ﬁ 2
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20 The functionalized oil soluble polymeric hydrocarbon backbone is
then further derivatized with a nucl eophilic am ne, am no-al cohol, or

m xture thereof to formoil soluble salts, am des, |n1des——aﬁrﬂ0‘esrér§’———
and oxazol i nes. Useful am ne conpounds include nono-,.

pol yam nes, nost preferably pol yal kyl ene pol yam ries;, of a

preferably 2 to 40 (e.g. 3 to 20), totaié-carbon atons and l“ ‘H
preferably 3 to 12, and nost preferably 3 to 9 nitrogen at

nol ecul e. These ami nes may be hydrocarbyl amnes or may be

predom nantly hydrocarbyl amines in which the hydrocarbyl group includes

ot her groups, e.g., hydroxy’ groups, al koxy groups, amde groups, nitrites,
30 imdagQbime® 9roups, and the like. Useful anine conpounds for

derivati zi ng functionalized polyners cg lise at least one amine and -
can conprise one - or éhfgﬂ{ﬂg or other reactive or polar
groups. Were the Fgrboxylic acid, carboxylic
ester or thiol ester, it with the*am ne to forman am de.
Preferred am nes are [ 35 amines. Non-limting exanpl es

of suitable amne cof : 4- di am noet hane;
1, 3-di am nopropane; 1, 4-setd . , 6- :

9 S

CHNR4YCR? CHzN(R")P-(O-lower-alkyt)g

The compounds of formula III (formula I wherein
Q is -CH=N-Ar) may be synﬁhesized 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 about 10 equivalents of formic acid in
formamide or N-alkylformamide as a solvent. The
condltlons are well krnown in the. art for the Leuckart
reaction. The compounds of formula V are then obtained

by acid hydrolysis of the formamide.

The compounds of formula VI (formula I wherein Q is
-~CH,N(R4)SO2R7) may be synthesised by sulfonylation of

. This is the replacement shieet
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di am nohexane; pol yethyl ene am nes such as diethylene tri amsrsaeetﬂasBeenR laced
triethylene tetram ne; tetraethyl ene pentam ne; and pol ypro
such as 1, 2-propyl ene diam ne; and di-1, 2-pro ylene)trlan1n ![“

O her useful am ne conpounds i ncl ude: allcycT T diam nes su

1, 4(di am nonet hyl ) cycl ohexane, and heterocyclic nitrogen conpounds

such as imdazolines. Mxtures of am ne conmpounds may advant ageously

be used such as those prepared by yeaction of alkylene dihalide with

ammoni a. Usef ulp@nimiGie & SAthnal 4HEgRe! yRedd kyf epe1apani nes. A

alkylsulfonyl, or arylsulfonyl chloride in a suitable
solvent, preferably pyridine, at 0° to 50°C.

Alternatively, the compounds of formula VI, wherein

5 R! is lower-alkyl, may be synthesized by sulfonylation
of the amine V, wherein R4 is hydrogen, as described
above, followed by treatment of the resulting
sulfonamide VI, R? is hydrogen, with an excess of a
base, preferably sodium hydride, in a suitable solvent,

10 such as tetrahydrofuran, 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 soivent used.

The carboxamides of formula IX may be synthesized

15 by reacting the aldehyde II with a 5-6 fold excess of
hydroxylamine hydrochloride in pyridine, optionally
containing a cosolvent, followed by dehydration of the
oxime (VII) by treating with an excess of acetic
anhydride and heating in an inert, high-boiling solvent

20 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 R® be other than
hydrogen, the amide IX may be further hydrolyzed to the
corresponding acid in 16% alcoholic KOH and the acid may

25 be condensed with the appropriate amine using procedures
well known in the art.

The compounds of formula X (formula I wherein Q is
CH,N(R%)C(O)R7) may be synthesized by acylation of the
amine V with an excess of a lower-alkyl acid chloride,

30 or aryl acid chloride in a suitable solvent, 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
35 wherein Q is CH;N(R4)P(0O) (O-lower-alkyl),) may be

“This is the replacement sheet
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particularly useful class of am nes are the polyam do and rel ated am do- 10
aim nes as disclosed in US 4,857,217; 4,956, 107; 4,963, 27_5r_and———-—~-—————~
5,229,022. Also usable is trls(hydroxynethyl)an1no nmet hane ( QQ ﬁam
described in US 4,102,798; 4,113,639; 4,116,876, and UK 9 o=
Dendri ners, star-1ike am nes, and conb- structure am nes
used. Simlarly, one may use the condensed amBres of Steck
5,053, 152. The functionalized polyner of this invention is reacted mnth the@
am ne conpound accordi ng to conventional techniques as in EP-A 208, 560

and US 5,229,022 using any of a hQroad range of reaction ratios as

. 2 usi b !
i sper sant s | reyEREs e P reatrRE SF, She pBRbPecy FhHL I8 S8 rea”
wi th succini c afihgurappropmiate di-lowed-atkylephosphopathiatidate: iani nes
(e 9. Letraethyl hecRoll Yient, suchRb BLENL SRGeORMIO M WY one

Ool's sucC

di am ne), am noa m nomet hane, and
optional | y addP¥eserge refhamexsesgcRfad baseraPEGﬁGF§bbhd reactive netal s

e.g. pentagrytpridhyldhthe Ot R2kefPerduréN€heehe range of from
about 0°C up to about 50°C.
_ The aldehyde II is available by the method
- disclosed in U.S. Patent 3,294,803 and by MnO; oxidation
of the alcohol obtained by the method of U.S. Patent
10 3,711,512, .' :

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

15 convenient form for use, and in practice the use of the
salt form inherently amounts to the use of the base
form. The acids which can be used to prebare the acid-
addition salts include preferably those which produce,
when combined with the free base, medicinally acceptable

20 salts, that is, salts whose anions are rglatively .
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

25 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 organic

30 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

35 solvent, in which case the salt separates directly, is

This is the replacement sheet
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Al so useful as nitrogen containing dispersants are dlspersants wherein
a polyamne is attached directly to the I ong chain allpha

hydr ocarbon as shown in US 3,275,554 and 3, 565, 804 where a EhsBmmR
group on a hal ogenat ed hydrocarbon is displaced with varlous

pol yam nes. : Anot her cl ass of nitrogen- contalnln

conpri ses Manni ch base condensati on prodﬁkts Ceneral ly,

condensati on products are prepared by condensi ng about one nDIe of an
alryl- f substituted nono- or pol yhydroxy benzene with about 1 to 2.5
nol es o :

precipitated with a second organic solvent, or can be
obtained by concentration of the solution. Although
medicinally acceptable salts of the basic compounds are
preferred, all acid-addition salts are within the scope
5 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
formed only for purposes of purification or
10 identification, or when it is used as an intermediate in
préparing a medicinally acceptable salt by ion exchange
procedures. -
The structures of the compounds of the invention
~ were established by the mode of synthesis, elemental
15 'analysis, and infrared, ultraviolet 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
20 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 more particularly
described with reference to the following examples which,
25 in no way limit the scope of the invention.
' Example 1

1-[[2-(Diethylamino)ethyl]amino]-4-(N-phenylformimidoyl)
thioxanthen-9~one

(I: RI=R2=Et; Q=CH=N-CgHs; R8=H; n=2) (III;Ar=Ph)

30 A mixture of 17.7 g (50 mmol) of

l-[[2-(diethylamino)-ethyl Jamino]thioxanthen-4-

carboxyaldehyde and 15.1 g (150 mmol) of aniline in 100

ml of toluene was refluxed for 8 hours with a Dean-Stark
. trap. TLC on alumina with chloroform/hexane/
35 isopropylamine 10:10:2 indicated incomplete reaction.
, The toluene was distilled off, 25 ml of aniline was

Thie is the replacement sheet
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-"14 - car bonyl conpounds (e.g., formal dehyde and par af or mal dehyde)
and about 0.5 to 2 nol es pol yal kyl ene pol yam ne as di scl osed, for
exanple, in US 3,442,808. Such Manni ch condensati on products may

i nclude a | ong chai n, high nol ecul ar wei ght hydrocarbon (e.g., [err]
of 1,500 or greater) on 5 the benzene group,qr nmay be reacted with a
conmpound cont ai ni ng such a hydr ocar bon, }g exanpl e, pol yal kenyl
succi ni ¢ anhydride as shown in US 3,442, 808. Exanpl es of
functionalized and/or derivatized ol efin polyners based on pol yners

synt hesi sed using netall ocene catal yst systens are described 10 in
publications i gridted iaad thev@ixture refluxed v f4umzidranal 50ainl 06$,

pat ents may o JYBIIR3, 2HEE FRRCreanacor oihafhd WaiR IBFLC  he
preferred pol yrientoubsscr Thedsabvemt aifl RXEsschiline werecredoved
3,442,808, 3, 444, 808ma3 a8 tHe6r&ffhvk b Rstallized from benzene to
5 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)ethyljamino]-9-oxothioxanthen-
10 4-ylmethyl]formamide -

(I: Rl=R2=Et; Q=CH,NHCHO; R8=H; n=2) (IV;R4=H)

A solution of 35.4 g (0.1 mol) of
1-[[2-(diethylamino)-ethyl]amino]thioxantpen—4-
carboxyaldehyde, 420 ml of formamide and 50 ml (1 mol)

.15 of formic acid was heated at 160° for 1 hour. The

B reaction was cooled; poured into 2 1 of water and made
basic with about 50 ml of 35% sodium hydroxide solution.
The gummy precipitate was filtered off and dried

.- ~in vacuo. The dried precipitate was dissolved in about

20 1.5 1 of hot ethyl acetate, treated with charcoal, and
crystallized by cooling. The product was filtered off,
washed with ethyl acetate and dried to provide 29.0 g
(75%) of product, m.p. 154-155°.

Example 3

-23' N-{[1-[[2-(Diethylamino)ethyl]amino]-9-oxothioxanthen-
4-yl]methyl ]-N-methylformamide

(IV: Rl=R2=Et;R%¢=Me;R8=H; n=2)
By a procedure analogous to that of Example 2,
24.6 g of the N-methylformamide was prepared from 35.4 g
0 (0.1 mol) of 1-[[2-(diethylamino)ethyl]amino]~
thioxanthen-~4-carboxyaldehyde, 394 g of N-methyl-
. formamide and 50 ml of formic acid. The product was

-Eécrystallized from 150 ml of acetone to a m.p. of
127-130°.

IL Sheet Has Been Re! laced
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15. The nitrogen containing dispersant can be further post-treated by
a variety of conventional post treatnents such as boration as
general ly taught in US 3,087,936 and 3, 254, 025. This |s r eadi

acconpl i shed by treating an acyl ni trogen di spersant Wh Rﬂlﬂxd
conmpound Selected from t he cl ass consisting of boron 2ﬁ ﬂ l

hal i des, boron acids and esters 20 of boron <rids in an a

from about 0.1 atomic proportion of boron for each nole of the

acyl ated nitrogen conposition to about 20 atom ¢ proportions of boron
for each atom c proportion of nitrogen of the acyl ated nitrogen
conposition. Usefully the dispersants contain from about 0.05to 2.0
w. % e.g. 0.05to 0.7 w. % boron based on the total weight of 25 the
borated acyl nitrogen conpound. The boEmamplé#i4&h appears to be in t he
product as dehydrat 8 rr]), is
believed to attach fdﬂ{iﬁ.dche é&g Eigéadig{%#ﬁ%?ag%)nﬁ salts
e.g. t he netaborate s It of t Boration is

readily carBied out by @FdRIgRPTERS a%'tﬁﬁﬁT?ZGSR?ﬁHﬂ n‘ézb(le‘S@) to 3 wt. %
(rareranly. borly SUASoRRonde 2R PTRRAINY of 205 ormantas Gp0uN0
ple 2 in 240 ml of 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
10 - hydroxide, and the resulting yellow precipitate
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
15 and isopropanol by the addition of ethereal hydrogen
chloride. The resulting solid was recrystallized in
several crops from methanol to yield 10.6 g of product,
m.p. 270-272°, as the dihydrochloride salt.
Example 5

20 1-[[2 (Diethylamino)ethyllamino]-4~{ (methylamino)-
: methyl]thloxanthen-S-one

(I: Rl1=R2=Et; Q=CH,NHCH;; R8=H; n=2)(V;Réi=Me)
By a process precisely analogous to that of
Example 4, 10.5 g of the methylamine was obtained as the
25 dihydrochloride hemihydrate from 14.6 g (37 mmol) of the
N-methylformamide of Example 3 and 150 ml of
2N hydrochloric acid. The product melted at 241-243° .

Example 6

N-[{[1-[[2~-(Diethylaminc)ethyl}jamino}-9-oxothioxanthen-
30 4-yl]methyl Jmethanesulfonamide

(I: R1=R2=Et; Q=CH,NHSO;CH3; RS=H; n=2)(VI;Ri=H;R7=Me)
A solution of 10.65 g (30 mmol) of the free base of
the amine of Example 4 in 100 ml of pyridine was cooled
in an ice bath and 4 g (35 mmol) of methanesulfonyl-
35  chloride was added in one portion. The mixture was

stxrred for 2 hours at room temperature and poured into
' This“is the replacement sheet
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ni trogen conpound and heatlng wWith stirring at fromabout 135[err] C
190[ err}s—e—g—140-170[err] C., for from1 to 5 hours followed by

eboron treatnment can be carried out by

ni trogen strlppln BEsa RE
addi ng boric aC|d ‘WD 97/ 10318 _

m “‘ - 15 - . reaction
m xture of the dlca naterlal and" % ne while renovi ng L

wat er .

10 .

15

20

25

’

NITREEEN CONTAI'NI NG DI SPERSANT VI SCCSI TY MODI FI ERS

750 ml1 of water contaiﬁing 2 g of sodium hydroxide. The
dark yellow precipitate was collected, washed with water
and dried in wvacuo overnight. A second crop was
obtained by adding excess sodium hydroxide 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,

mop. 169-170° -

Example 7

1-[[2'—(D1ethylam1no)ethyl]amlno]-9-oxothioxanthene-4-
carboxamide

(I: R1=R2=m:, Q=CONHz; R®=H; n=2)(IX)

A suspension of 74g (0.23 mol) of
l1-[[{2-(diethylamino)-ethyl Jamino]thioxanthen-~4-
carboxaldehyde and 74 g (1.06 mol) of hydroxylamine
hydrochloride in 400 ml of pyridine and 400 ml of
ethanol was refluxed 0.5 hour and 70 ml of water was
added to provide a homogeneous solution. The solution
was heated for a further 2 hours and allowed to sit at
room temperature 14 hours. The resulting crystalline
oxime (VII) was filtered off to provide a quantitative
yield, m.p. 215-218°. :

One hundred twenty-three grams of the oxime was
heated briefly on a steambath in 180 ml of acetic
anhydride to achieve solution. The solution was cooled,
100 ml of 1.8 M HCl in ether was added and the resulting

suspension was diluted with 500 ml of ether. The
suspension was allowed to sit 14 hours at 0° and

filtered. The residue (123g, m.p. 109-112°) was

slurried in 250 mL of xylene and refluxed 20 min. The
mixture was cooled ‘and 71.3g of the nitrile (VIII) was
filtered off, m.p. 265°.

Ten grams of the nitrile was stirred in 200 ml of
conc. H2S04 at room tehperature for 3 days. The
reaction was neutralized with conc. NH4OH and the

residue filtered off. The residue was digested in warm
Thig is the replacement sheet
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Viscosity nodifiers (or viscosity index inprovers) inpart high and low 5

tenperature operability to a lubricating oil. Viscosity nodifiers—that
function as dispersants are al so known. These multifungtional

di spersant viscosity modi fiers may be used to totally of; eplaced
repl ace nitrogen cont ai ni ng di spersant. In general, the ﬂ"
viscosity nodifiers are polyners as desgribed bel ow t ha

functionalized (e.g. inter polynmers of ethylene- 10 propylene post grafted
with an active nononer such as mal ei ¢ anhydri de) and then derivati zed
wi th an al cohol or am ne. \Wen the dispersant viscosity nodifier is

derivatized with a q;tro en_containiha group, It iIs a source of

di spersant nit rBERAC/E tfdfereddapR the Bredust ¢Ratalldged from The

| ubri cant nay bthéorhildkaddoliution, w.pho2dia2édhvenitowmas dissadviedy 15
nmodi fier and with or, without, a dispersant viscogity, nodifier. Wen the

| ubri cant cont aFRsTEER é?§5ﬁ?evF§83¥Fgﬁnﬁnﬂff$éi 19 8thARAL %38 ni t r ogen
t hat nitrogen iadded! uddik igramst @if ¢hepamidet hydtochyboridiasas 0 t he

basestock. g obtainea,f&ﬂﬁgﬂﬁTQJqupqunds for use as viscosity modi fiers
are general ly high 20 nol'ecul ar wei ght hydrocar bon pol yners, including
pol yesters. Q| soluble vi scosi t fxaBBle\8 ng pol ymers general ly have

wei ght average njLe¢yL{f2-(Diethylamino)ethyl)amino]-9-oxothioxanthen~-
4-yl lmethyl ]N-methylmethanesulfonamide

(I: R!=R2=Et; Q=CH,N(CH3)SO0,CH3; R®=H;
10 n=2) (VI;Ré=Me;R7=Me) '

A solution of 1.5 g (3.5 mmol) of the
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

15 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 rehoved in_vacuo. The residue was purified by
column_éhromatography on silica eluting with chloroform
20 (100%) then 1% isopropylamine/chloroform to afford .
1.15 g (74%) of the N-methylmethanesulfonamide as a
yellow powder, m.p. 175-177°C.
Example 9

N-{[1-[[2-(Diethylamino)ethyl]amino]}-9-~oxothioxanthen-
25 4-yl)methyl]phenylsulfonamide )

(I: RI=R2=Et; Q=CH,NHSO,Ph; R®=H; n=2)(VI;R4=H;R7=Ph)
Following a procedure substantially similar to that

described in Example 6, 2.4 g (57%) of the
phenylsulfonamide was obtained as the methanesulfonic

. 30 acid salt from 2.54 g (7.15 mmol) of the free base of

: the amine of Example 4, pyridine (50 ml) and
benzenesulfonyl chloride (1.1 ml, 8.62 mmol), followed
by treatment of the residue thus obtained with
methanesulfonic acid in methanol. The product was
recrystallized from ethanol.

' ,' This is the replacement sheet
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wei ghts of from about 10,000 to 1,000,000, preferably 20,000 to 500, 000,
as determ ned by gel perneation chromatography or light scattering

met hods. 25 Represent ati ve exanpl es of suitable VISCOSIty nodi fiers
are pol yi sobut yl ene, copol yners of ethyl ene and pr opJi ed
al pha- ol efins, polynethacryl at es, polyalkylnethacryl

met hacryl ate copol yners, copol yners of-&ﬁ-unsaturated

acid and a vinyl conmpound, inter polynmers of styrene and acryllc
esters, and partially 30 hydr ogenat ed copol ynmers of styrene/ isoprene,
styrene/ but adi ene, and i soprene/ butadi ene, as well as the partially
hydr ogenat ed honopol yners of b d i soprene and

i soprene/ di vi nyl benzene. n general, viscosity nodifiers that

function as di SpersanN-ﬂtebs2*w1ethylamma)e¢mldnmipguy&wso-as descri bed
above that are functional i thtoxanthen-4-yl)methyl]acetamide

(I: Rl=R2=Et; Q=CH,NHC(O)CH3; R®=H; n=2)(X;Ri=H;R7=Me)
5 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 (11.7 mmol) of
the free base of the amine of Example 4, pyridine (60
ml) and acetyl chloride (0.82 ml, 11.53 mmol). The
10 product was recrystallized from acetone and melted at
182-183°C. -
Example 11

N-[{[1-[[2- (Dlethylamlno)ethyl]am;no]-9-oxoth10xanthen-
4-yl]methyl ]lbenzamide

15 (I: RI=R2=Et; Q—cnztmcm)ph- R8=H; n=2)(X;Ri=H; R7-Ph)
Followzng a procedure substantially similar to that
described in Exémple 6, 1.02 g (68%) of the benzamide
was obtained as a yeliow powder from 1.17 g (3.29 mmol)
of the free base of the amine of Example 4, pyridine
120 (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.
25 ' Example 12
N-[[1~- [[2 (Dlethylamlno)ethyl]amlno]-9-oxoth10xanthen-
4~-ylldiethyl phosphoramide

(I: RI=R2=Et; Q=CH,NHP(O) (OEt)2; R8=H; n=2)(XI;Ri=H)
_ A solution of 2.28 g {6.41 mmol) of the free base
30 of the amine of Example 4, CHyCly (50 ml), and
' triethylamine (2 ml) at 0°C was treated with diethyl
phosphérochloridate (1.0 ml1, 6.9 mmol). The reaction
mixture was stirred at 0°C for 2 hours, then at room
temperature for 1 hour. The solvent was removed in
.45 vacuo and the residue was purified by column
chromatography on silica eluting with ethyl
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-16 - I nter. pol yners -of ethyl ene-propyl ene post grafted with an active
nononer such as nmal ei ¢ anhydride) and then derivatized with an al cohol
or am ne. Description of how to make such di spersant viscosity
nodifiers are found in US 4, 089, 794, 4,160,739, and 4, 137,185. O her

di spersant viscosity 5 nDdlflers are copolygggs of ethylene or propyl ene
reacted or grafted with ni trogen conmpounds” such as shown in US

4, 068, 056, 4, 068, 058, 4,146, 489, 4,149,984, US 5,427,702 and US

5,424, 367 D. METAL DI HYDROCARBYL DI THI OPHOSPHATES

Di hydrocarbyl di t hi ophosphate netal salts are frequently used as 10
anti-wear and aatéeatela(locgy/tien Y4 methhaolpéthybeacdwaten adal i or

finally methanol/isopropylamine/ethyl acetate (5/5/90)
to afford 2.28 g (72%8) of the diethyl phosphoramide as a
yellow solid, m.p. 108-110°C when recrystallized from

5 ethyl acetate.

Example 13

N-[[{1-[ {2-(Diethylamino)ethyl]amino]-9-oxothioxanthen-
4-ylimethyl ]-N-ethylformamide :

(I: Rl=R2=Et;Q=CH;NEtCHO;RS=H; n=2)(IV;R4=Et)
10 A solution of 2.0 g (5.6 mmol) of
1-{[2-(diethylamino)ethyl Jamino]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

15 = 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;S04. The solvent was removed in_vacno
520”_and the residue was purified by radial chromatography
" eluting with isopropylamine/methancl/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

25. 1-[[2-(Diethylamino)ethyl]amino]-4-{ (ethylamino)-
methyl jthioxanthen-9-one

(I: RI=R2=Et; Q=CH;NHC,Hs; R8=H; n=2)((V;Ri=Et)
By'a process substantially 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 of 2N hydrochloric acid. The product was
:.recrystallized from ethanol/tetrahydrofuran and melted
Z_at 160°C (dec.).
[
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alkaline'earth nmetal, or alum num |ead, tin, nmanganese, nickel or copper
the zinc and nol ybdenum salts are nost conmonly used in crankcase
| ubricants. In the present invention, mnimzing the anmount of added

nitrogen requires a particularly strong anti wear system ThipSheetlHayBdehRepldoed
| ubricant will have fromO0.1 to 10, preferably 0.2 to 2 w. ml mljmm
In i

t he total weight of the lubricating oi Ljganposition of
di hydr ocar byl di t hi ophosphate. These conpounds may be prepare
accordance w th known techniques by first form ng a di hydrocar byl

~di t hi ophosphoric acid (DDPA), usually by reaction of one or nore

al cohol or a phenol with Plerr]Serr] 20 and then neutralizing the forned
DDPA with a zinc conmpound. For exanpl e, a dithiophosphoric acid may be

made by reacting mModndreyepfresentaliv@bhdmbeEs S&E%réénﬂscqh%? be
Al ternatively, nultiple dithi ophosphoric aci ds can he prepared where
the hydrocar by#adg dfp&noAn3AeIgNE BARRY%R ko that of Kxamplesnlchdracter and

t he hydrocar bydurptdtpting the appeopridee 25-[ [ (didilkylaindBby~i N character.
To make the 2|ngw, |t .an baSIi EE nﬁgiéiﬂyl . zinc cogpound iould be used
but the oxBdeEEHRIIARARIs QRalzll 35 aming)) BroBr IaRanrgiry enpl oyed.
Commer ci al addiltiorantheagdecarporabdehyderfor 1-[2sqsiethylamind)e to use
of an excess qfy i 1A%k chiBRafeHBRY drbdd M denyadl®Vihd hiabhPles

' and their precursors are described in U.S. Patent

3,294,803, which is incorporated herein by reference.
- 10 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
.5 .  again pooled before unselective distribution to the
various treatment and control groups. For early-stage
' ;ftreatment, 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
': QO-Ztreatment, 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.
Tamors within a given advanced-stage trial were within a
2.5~fold size raﬁge for 90% of. the animals. Tumors were .
25 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.
b The treatment and control groups were measured when
“the control group tumors reached approximately 700 to
1200 mg in size (Median of Group)f' The median tumor
FEight of each group was determined (including zeros).
iThe T/C value (weight of treated tumors over the weight
of control tumors) in percent is an indication of
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30 In the present invention the preferred zinc dihydrocar byl

di't hi ophosphates are oil soluble salts of dihydrocarbyl dithiophosphoric
acids represented by the follow ng formul a: [err] WO 97/ 10318
PCT/ US96/ 13637 -17 -

-7~

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
5 highly significant antitumor activity. A body weight
loss nadir (mean of group) of greater than 20% or
-greater than 20% drug-deaths is considered to indicate
an excessively toxic dosage.
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wherein R and R err] may be the same or different hydrocarbyl radicals
containing from1l to 18, preferably 2 to 12, carbon atons and i ncl udi ng

radi cal s such as al kyl, al kenyl, aryl, arylal kyl, alkaryl and

cycl oal i phatic radicals. Particularly preferred as RrIkiggh Bden Replaced
groups are al kyl groups of 2 to 5 8 carbon atonms. Thus, t ,
for exanple, be ethyl, n-propyl, i- propyl, n-butyl,

sec-butyl, anyl, n-hexyl, 1-hexyl, n-OCquT decyl , dodecy

oct adecyl, 2-ethyl hexyl, phenyl, butyl phenyl, cycl ohexyl,

met hyl cycl opentyl, propenyl, butenyl. In order to obtain oil solubility,

t he total nunber of carbon atons (i.e. Rand Rerr]) in the :
di t hi ophosphorpge ageduids VArd S8B%hAlinN PELBEOY foP' pdhezkakicThe zinc
di hydr ocar byl di t hi ophosphat e can therefore conprise zinc dialkyl

di t hi ophdited s adgnocarcinqma; #4%ando ¥hpFapls of IRF aFE8RBI s used to
i nt r oducaaderbcxxgingma #38. groups into the dithiophosphoric acids are
secondary al cohol s. Conveniently at |east 10 percent of the

hydr ocar byl groups is primary. 15 Keeping the anpunt of secondary

hydr ocar byl groups to between 50 ZAHLE 1 70 nol e percent gives good wear

performance thereby enabling reduction of the anount of dispersant
nitrogen and detergent w thout so adversely i npacting perforiatad in

fuel econony tests that the |ubricant can Wesight meet nodem Dose
speci fications. Mst conveni ent M/C he hydr dee8syl grouperege (mg/kg)

Example # (3) {g)* aths i.v.

1 0 1.6 0 1739

0 2.0 0 576

2 7 1.6 0 144

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

*Average body weight was 25 g.

TARLE 2

Total

Weight Dose

T/C Loss Drug (mg/kg)

Example # (%) (g)* Deaths i.v.
2 0. 2.8 : 0 600

5 1 2.9 0 : 960

6 0 5.0 3/7 132

6 4 1.7 1/7 82

7 16 0.6 0 840

*Average body weight was 25 g.
This is the replacement sheet
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20. balanced in this a fashion and the total amount of phosphorus is kept
bel ow 0.1 wt %as neasured by the X-ray fluorescence spectroscopic
met hod descri bed in ASTM D4927 D. O her Additives
Addi tional additives are typically incorporated into the conpositions 25
of the present invention. Exanples of such additives are antioxidants,
friction nodifiers, rust inhibitors, anti-foam ng agents, demulsifiers,
pour poi nt depressants, and viscosity mdidd ers. '

Oxi dation inhirbitors or antioxidants reduce the tendency of m neral

oils to deteriorate in service which deterioration can be evidenced by the
30 products of oxidation such as sludge and varnish-1like deposits on the.
nmet al surfaces and by viscosity growh. Such oxidation inhibitors

i ncl ude hi nder®e pieapsund ofi ExaRpleapt Wagetepted by igrtravenous

al kyl phenol t hi GRS ionAYaidst a nuﬂbéfeéﬁbéﬁh& eéﬁﬂofé’ dd YHdwmAliky| side
chains, oil soluble phenates and henat es,

uriz
phosphosul f ur i Z&P1& uPRg: P’i’édaﬁﬁﬂ’ﬁc b:g% mmp?ltﬁmﬁaéﬁls’:eé’f’épg met al
th|ocarbanates”adﬁdocaﬁdﬂmqmaageuat|c am nes having at | east

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

i il
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of an adduct or reaction product with a
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This Sh

aromatic groups attached directly to one amne nitr

Friction nodifie
| ubri cati on.

5
boundary | ayer

n,the form

eb

| mprove

econony. QO -
used as such .or

sol ubl e copper conpounds as described in US 4,867, 8
known to

cont ai ni ng conpounds.
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oxi de, boron halide, netaborate, bor—i—e-aei—d—e#a—nmno_,_ di- or trialkyl

bor at e. Q her friction nodifier zfsrs%k these are esters
formed by 10 reacting carboxylic aC| wi t h al kanol s. O her
convent i onal friction nodifiers g ﬁiﬂﬁ; t of a polar term nal
group (e.g. carboxyl . or hydroxyl) nded to an ol eophilic
hydr ocarbon chain. Esters of car boxyl i c acids and anhydri des with

al kanol s are described in US 4,702, 850. Exanpl es of other conventi onal
friction nodifiers are scribed 15 by M Belzer in the "Journal of

Tri bol ogy" (1992), Vol,.§114, pp. 675-682 and M Bel zer and S. Jahanmr
in "Lubrication Sci en(?é., (1988) Vol . 1, pp. 3-26. Rust ‘
i nhibitors selected fiSppt en gr oui; Ronsi gl ng nf“’ nonkadi ¢

pol yoxyal kyl ene pol yoBselan Testers ther eof , pol yoxyaf‘kyl ene phenol s, and
ani oni ¢ al kyl sul foni € aci ds nmay be used. 20 Copper and Iead
bearing corrosion inhi Bftors may be used, but are typically not
required with the formulation of the present invention. Typically

such conpounds are the tihi adi azol e polysulfides containing from5 to 50
carbon atons, their dgrsfvatiwes angdgpol ypgrs thereof  Derivatives of 1,34
t hi adi azot es such as §t’;§se«dzascr| 8 in PSS Pas No;.: 2,719, 125;
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25 2,719,126; and 3,087,932; are typical. Oher simlar materials are
described in U S. Pat. Nos. 3,821, 236; 3,904,537; 4,097,387; 4,107,059;
4,136, 043; 4,188,299; and 4,193,882. O her additives are the thio and

pol yt hi o sul fenam des of thiadiazoles such as those.descr i [3bi Sheet Hi€Been Re laced
Pat ent Specification No. 1,560, 830. Benzotriazol es derivati vﬁm ("NI

within this class of additives When t hese Cgﬁpounds are inc

| ubricating conposition, they are preferably present i n an anount
exceeding 0.2 wt % active ingredient., A smal | anmount of a
demul si fyi ng conponent may be used. A preferred demul sifying

conponent is descrqgﬁp hg céﬁglégf co 6§i€¥6néﬂ8fa%%%dp9¥séﬁ@0t'ng an
al kyl ene oxi de with an"adduct obtail ned by reacting
invention include one or more of the compounds of this

invention formulated into compositions together with one
or more non-toxic physioclogically acceptable carriers,

5 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 admlnlstration, and the like.

The compositions can be administered to humans and

10 animals either orally, rectally, parenterally _
(intravenously, intramuscularly or subcutaneously),
intracisternally, intravaginally, intraperitoneally,

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

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

20 of suitable agueous and nonaqueous carriers, diluents,
solvents or vehicles include water, ethanol, polyols

'(propylene glycol, polyethyleneglycol, glycerol, and the
like), suitable mixtures thereof, vegetable oils (such
as olive oil) and injectable organic esters such as

25 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

30 as preserving, wetting, emulsifying, and dispensing
agents. Prevention of the action of microorganisms can
be ensured by various antibacterial and antifungal
agehts, for example, parabens, chlorobutanol, phenol,
sorbic acid, and the like. It may also be desirable to

35 include isotonic agents, for example sugars, sodium
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WO 97/ 10318 PCT/ US96/ 13637

-19 - a bis-epoxide with a pol yhydric al cohol. The denul sifier should
be used at a level not exceeding 0.1 mass % active ingredient. A
treat rate of 0.001 to 0.05 nmass % active ingredient is convenient.
Pour point depressants, otherwi se known as lube oil“flowinprovers, 5

-~ lower the ninimmtenperature at which the f+38d will flow or can be
poured. Such additives are well known. Typical of those additives which

i nprove the |low tenperature fluidity of the fluid are CJerr] to (Jerr]

di al kyl f umar at ei vi nyl acetate'copolyners and pol yal kyl nmet hacryl at es.

Foam cont rol cap15e3860WedeRY Tarke con o | 48b85peRon0 gLANthd OBMRAL
of the ponS|onane t exanpl e, con 0|I ﬂ nmet hyl
si | oxane. 1n3ectag£e pharmaceutical form can be brought about by

the use of agents delaying absorption, for example,
aluminum monostearate and gelatin.

5 If desired, and for more effective distribution,
the compounds can be incorporated into slow release or
targeted delivery systems such as polymer matrices,
liposomes, and microspheres. They may be sterilized,
for example, by filtration through a bacteria-retaining

10 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 immediately before use.

Solid dosage forms for oral administration include

- 15 capsules, tablets, pills, powders and granules. 1In 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,' as for example, starches, lactose,

20 sucrose, glucose, mannitol and silicic acid,

(b) binders, as for example, carboxymethylcellulose,
alignates, gelatin, polyvinylpyrrolidone, sucrose and
acacia, (¢) humectants, as for example, glyperol,

(d) disintegrating agents, as for example, agar-agar, -

25 calcium carbonate, potato or tapioca starch, alginic
acid, certain complex silicates and sodium carbonate,
(e) solution retarders, as for example, paraffin,

(£) absorption accelerators, as for example, quaternary
ammonium compounds, (g) wetting agents, as for eiample,

30 cetyl alcohol and glycerol monostearate, (h) adsorben;s,
as for example, kaolin and bentonite, and
(i) lubricants, as for example, talc, calcium stearate,
magnesium stearate, solid polyethylene glycols, sodium

lauryl sulfate or mixtures thereof. In the case of
I
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The viscosity nodifier functions to inpart high and | ow tenperature
operability to a lubricating oil. The viscosity nodifier used may have that
sole function, or may be nultifunctional. As discussed above 15

mul tifunctional viscosity nodifiers that also function as dispersants are

al so known and may be prepared as described above for dispersants.
Sui t abl e: conpounds for use as nnnofunctionaj_y4§cosity nodi fiers are
general Iy high nol ecul ar wei ght hydrocarbon pol ynmers, including

pol yesters. QG| soluble viscosity nodifying polyners generally have wei ght
20 average nol ecul ar wei ghts of from about 10,000 to 1, 000, 000, preferabl y
20, 000 &£ 0 500, 000, which nmay be determ ned by gel perrreatlon

chr omat ographwdpssurm;crthhﬂeaboan)i pilds,| ithet dasagerfogms may also

Representative, Eﬁg[@ fedid gscosity nodifiers are
pol yi sobut yl ene po?eyrrers gg%n\éne and propyl ene and hi gher al pha- 25
ol efi ns,” pol ynmet hacFheat @@rqﬁnymew At hastiee escompoment| air the

copol yners, C%ﬂd@iﬁ&i Y S Hdd tHearing tunoracCiod %BﬁcéerHW

conmpound, inter | ypers of styrene and acrylic’esters, and partially
hydr ogenat &d c%o??ﬁ%?g &P ﬁ’&#fen%/ sPéBﬁPEﬂe‘m?P?Feﬁé/ Rptained- aRhe

dosage administered to a particular patient is variable
depending upon the clinician’'s judgement using as the
criteria: the route of administration, the duration of
treatment, the size and condition of the patient, the

10 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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i soprene/ but adi ene, as well as the partially hydrogenated honopol yners of
30 butadi ene and i soprene and isoprene/ divinyl benzene. The

viscosity nodifier used in the invention will be used in-an———anount to
gi ve tshe required viscosity characteristics. Since they. are

_ . hfced | Y
used in the formof oil solutions the anount of additi véh ch KR

WO 97/ 10318 25~ \ “‘\“ “\
PCT/ US96/ 13637 -

CLAIMS: .
1. A process for preparing a compound having the
formula
Rl
0 NH(CH, )N
Rz
0
S
Q

5 wherein 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)NRSR6, CH,N(R4)C(O)R7, CH;N(CHs)CHO, and
10 CH;N(R4)P(0) (O-lower-alkyl)a;
R? is hydrogen or lower-alkyl;
R4 is hydrogen or lower-alkyl;
RS is hydrogen, lower-alkyl or Ar;
R6 is hydrogen or lower-alkyl;
15 R? is lower-alkyl, or Ar;
R8 is hydrogen, lower-alkyl, lower-alkoxy, or
halogen; and
Ar is phenyl or phenyl substituted with methyl,
methoxyl, halogen or nitro;
20 or a pharmaceutically acceptable acid-addition salt or
solvate thereof, which comprises

LT T i
* ¢ L M H * ’
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wi || depend on the concentration of polynmer in the oil solution conprising
the additive. However by way of illustration, typical oil solutions of

pol yrer used as viscosity nodifiers are used in amount of from1l to
30% of the bl ended oil. The amount of VM as acti V%lgg}g&edgmhkemacéme

oil is generally 5 fromO0.01 to 6 ww% and nore prefer to 2
wt % : Sone of the above-nenti oned additives

multiplicity of effects; thus for exanpbg-~ a singl rve nay act
as a di spersant - oxi dation inhibitor. This approach is well known and
does not require further elaboration. 10 When | ubricating
conpositions contain one or nore ofy the above- nmenti oned additives,
each addjtive is typically blended into the base oil in an anount

whi ch enabl es the additive to pr ovi de its desired function.

Represent ative effecty ve pa@eet Sotsgoutllidf vEsmuenused in

crankcase |ubricants, are liste beI oWw. AI | the values |isted are stated as
15 nmmss percent active ingredient. ADDI Tl VE R!

MASS %_(Br oe_ld) MASS % ( Preferred) o NH(CHz)nN<

D)

S
CHO

5 with
(a) a compound of formula ArNH;, to prepare a

corresponding compound of formula I wherein
Q is CH=N-Ar;
(b) formamide or N-ethylformamide to prepare a
10 corresponding compound of formula I wherein '
Q is CH;NHCHO or CH3;N{CHs5)CHO; or
(c) hydroxylamine to prepare a compound of formula VII
. /R‘
o} NH(CH2)N ~ w2

CH=NOH

-—_

' ' '!l,"c, ml,Ll "'"" "l’s' " ’!', This 'is the replacement sheet
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Di sper sant 0.

‘ 1-20 1-8 Over based
netal detergents 0.1 -15 0.2 -1.5 Neutral netal
detergents 0-5 0- 0.5 Corrosi on Inhlbltor

i~

0-5 0- 1.5 Met al dlhydrocarbyl d|th|o

0.1-1 Suppl enent al anti-oxi dant

Pour Poi nt Depressant 0.01 -5 -27{)01 1 5
0-5

Ant i - Foam ng Agent

Suppl enent al Anti-wear Agents 0- 0.5 0 -0. 2 Fr| ction

Modi fi er : 0-5 . 0-1.5 Vi scosity Nbdlfler
0.01- 6 0 -4 M neral or Synthetic Base QO Bal ance

Bal ance The conponents may be incorporated into a base oil in

any cdifveni ent %dy. TRastisgcradd cnmpewndopfnfermuba FEIRdikh @i ect |y
to . the 0'|a&&ng'é&?éﬁlégofrdghféfﬁﬂiﬂ@ ad diiﬁé“%d“ﬂr ddh@ desired

| evel of concentrati gn endi ng” nay occur at anblent t enperat ure

or at an. 20 eFURPRAd: @fpEPERRLR VI Eernativel y subconbi nations of

additives can be
. R‘l
/

0 NH(CH
{ 2)nN\ Rz '

-0
S

CN
viii

. 20 and reacting said latter compound of formula VIII with
(a) an agueous acid to prepare a corresponding compound
of formula I wherein Q is C(O)NH, or
(b) an aqueous base to prepare a compound of formula I
wherein Q is CO2H,

25 and thereafter reacting said latter compound with an

' amine to prepare a compound of formula I wherein
Q is C(O)NRSRS;

3) reacting a compound of formula -

1
/R

0 NH(CH2),N ~ o2

! where R%=R3, with an aqueous acid to prepare a
- corresponding compound of formula I wherein
Q is CH3;NHR3;

Thie Is the replacement sheet
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WO 971/ 0318 PCT/ US96/ 13637
-21 - prepared and bl ended toget her. For purposes—ef—t+hepresent—

i nvention, the bl end order of conponents does no

atter.
Preferably all the additives except for the viscosity ed
pour point depressant are blended into a concentrate or IM ge 5
which is comonly known a "detergent inhibitLgg.package",

subsequent |y bl ended into basestock to make finished |ubricant. Use of
such concentrates is conventional. The concentrate will typically be
formulated to contain the additive(s) in proper anounts to provide the
4) reacting said latter compound of formula I
J_35 where Q is CH,NHR3, where R3=R4, with a sulfonyl halide
of formula , R7SO2X, to prepare a corresponding compound
of formula I wherein Q is CH;N(R%Y)SO3R7; and
5) reacting said compound of formula I wherein
Q is CH;NHR3, where R3=R4, with
40 (a) an acid halide of formula R7C(0)X, to prepare a
corresponding compound of formula I wherein
Q is CHN(R4Y)C(O)R?; or '
(b) with a di-lower-alkyl phosphorochloridate of
formula, (lower-alkyl-0)2-P(0)Cl, to prepare a
45 corresponding compound of formula I wherein
Q is CH;N(R4)P(0)-(O-lower-alkyl)s.
2. A process according to claim 1 wherein:
Q is a residue chosen from the group consisting of
CHNHR3, CH,N(R%)SO;R7, CH;NHCHO, CH=N-Ar and
C(O)NRSRS; '
5 R3 is hydrogen or methyl; and
R7 is lower-alkyl. _
3. A process according to claim 2 wherein n is 2
and both of R! and R? are ethyl, and R® is hydrogen.
4. A process according to claim 3 wherein
Q is a residue chosen from the group consisting of
CH,NHR3, CH,N(R%4)SO,R7, and CH,NHCHO.
5. A process aécording to claim 4 for preparing
1-[ [2-(Diethylamino)ethyljamino]-4-
{ (methylamino)methyl]-thioxanthen-9-one. _
6. A process according to claim 1 wherein
Q is a residue chosen from the group consisting of
CH2N(R4)SO2R7, CH2N(R4)C(O)R7, CHN(C2Hs)CHO and
CH2N(RY)P(0) (O-lower-alkyl)z.
7. A process according to claim 6 wherein n is 2
and both of R! and R? are ethyl, and R® is hydrogen.

This is the replacement shest
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desired concentration in the final fornulation when the concentrate is 10
conbi ned with .a predeterm ned anount of base |ubricant.
Preferably the concentrate is made in accordance w th The method

described in US 4,938,880. That patent describes nmaki ngrgs dhed Bt Repi
di spersant and netal detergents that is pre-blended at a at
| east about 100[err]C. Thereafter the pre-mx is cooled Jmmrmmyﬂzm ard
85[err]C and 15 the additional conponents-29€ added.

final formnmulations may enploy from2 to 5 mass % and preferably 3 to 5
mass % typically about 3.5 to 4 mass % active ingredient additives in
a concentrate or additive package with the remai nder being base oil .-
20 - When determ ni ng whet her the one or nore detergents that

collectively conprise the detergent systemneets the definition of the

present invention, giase X @liocelsst acbopliingetonolasmi T wiler@igani c salts
present in eagh.of _the g?tergﬁnts added %St be_ det erm

conposi tions efareg 8?9 PEER, BB “RA TOWR (TP q}'ﬁy}eFor

CH2N(R?)C(O)R7 and CHN(RY)SO2R7.

9. A process according to claim 8 for preparing
N-[[1-[[2-(Diethylamino)ethyllamino]}-9-oxothioxanthen-4-
yl]methyl lmethanesulfonamide.

l l!l,"c”"l!, "l"" "ILI " l!ll | This'is the replacement sheet
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25 exanple sulfurized nmetal phenates are generally described as bis-thio-
phenates with sul fur |inkages of varying lengths. In fact the nunber of
phenolic groups actually |inked together is not known with certainty.
Simlarly, the anbunt of phenol assuned to convert to a netal salt is often
assuned to be 100% In fact the degree of the neutralization depends on 30
the acidity of the phenol and the acidity of the neutralizing base. Further
the equilibria established when the conpe@nt i s made shift whenever the
conponent is-blended with other materials containing strong bases. For
t hese reasons, the anmounts of carbonate, sulfonate, and phenolic
hydroxi de present in a lubricant and their contribution to the TBN of the
35 finished lubricant, are inferreggdgmmiicehe anounts present in the
i ndi vi dual :

THIOXANTHENONE ANTITUMOR AGENTS

1-[[(Dialkylamino)aikyl]amino]-4-substituted-
thioxanthen-9-ones are disclosed as antitumor agents.
Compositions containing the thioxanthenones and the
method of use of thioxanthenones for treating tumors and
cancer in mammals are also disclosed.
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ar e__bl ended together by deternmi ml;n Wi‘m}chf«éf idclie paged .3,

I g ERe ndividual coppanents, | adj uStHY fopisefie..diol pddean...

t hat occurs when th ﬁ f' “ne‘rrts iare bl ended |ntb th Fﬁasiheah.ﬁwbrlteag‘mﬁg _____

and addi ng t odet-her HE “ar#ountsaof t he various no¥etiass: | n gdged e MEYd 2.
the TBN contribution from each conponent can be: measured as described
bel ow, the contriluti on can be adjusted for dil hupn i nt hﬁ"‘ﬁ..lfnﬂ}“Shﬂdﬁr
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15 determ ne equi valren unt of KOH required to neutralize a strong

acid. The uni tS’l‘lﬁJShI@NamJe@R s&d by ASTM 2896 are ng KOH gm sanpl e.
Thi s rrethodlsu e the TBN of the fini Jlubricant. It
may al so be used ﬂ“ﬂiﬂlﬂﬂ}ﬁﬂﬂ![he total _ITBN of phen é"éfs »Hr' ,suli"urn;ed
phenat es, and sal the meTHdd™is used dn a MEER] 4 ZEQ |

sul fonate, the base concentration of the organic soap IS ured; so
the ASTM D2896 TBN for a suffonate detergent reflects only the TBN
contributed by overbasing. Determ nation of the TBN contribution fromthe
sulfonale salt may is pegsible with the liquid chromat ography nethod
described in ASTM 37124 o25 For salts of organic acids other-than

sul fonates al |l ocating ; ~oteal w 1BN of the conpopgnt between

overbasi ng and organi c3gfl £50requi Nes that® R &he rgmper of noles of salt
present nust be derivel)8| Thus for phenates and car boxyl ates (i ncluding
salicylates) the total @&fount of netal nust be determ ned and

al | ocat ed between organi¢ and inorganic acids using a 30 netal ratio. The
total anmount of metal present is conveniently determ ned by
i nductively coupl ed plasfea atom c em ssion spectronetry - ASTM D4951.
Metal ratio is definecg & e totakh @muleof rehal ps@sent divi ded
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by the amount of netal in excess of that required to neutralize any organic

acid present, i.e. the ampunt of netal neutralizing inorganic acids. Metal
35 .ratios are quoted by manufacturers of commercial detergents and can be
VWO 97/ 10318 - PGCELUSO96/.13637

-23 - determ ned by a manufacturer having know edd8lSSHERE H:Gt BEEN
anount of salts present and the average nol ecul af wei gRtpi@bEt he
organi c acid. The amount of netal-@ & present i ~—fray--he
determ ned by dial yzing t he detergent and quantifying the anmount of

the residue. If the average 5 nolecular weight of the organic salts is
not known, the residue fromthe

ABSTRACT
IHIOXANTHENONE ANTITUMOR AGENTS

1-[ [ (Dialkylamino)alkyl]amino]~4-substituted-
thioxanthen-9-ones are disclosed as antitumor agents.
Compositions containing the thioxanthenones and the
method of use of thioxanthenones for treating tumors and
cancer in mammals are also disclosed.
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Rovns-3 3p0s
di al yzed detergent can be treated with strong acid to CREMEACEN AR TS REFD SG

“its acid formand anal yzed by a conbination of | d?rrmaﬁggfrapﬁkgd L. to paged .&
nmet hods, proton NMR, and nass spectroscopy andi Q’m’m@;l»‘a’g d t,dcn d .. to paged -
det ergents having known properties. Mre partlcul afly,m L rg%qt od
- is dialyzed and then the 10 residue is #reated with g trgpngcta GOnv dré
any salts to their respective acid™torm At that pol nt t he |‘dé”aa€d""‘-
nunber of the m xture can be det ermi ned by the TTSUIlOd descri bed |
ASTM D1957. If the detergent cont ai ns non- phenal’?6: BydF o&WLH?"buﬁ}é”Bn ......

the phenolic conpound (EHIOXANTHENQNEANTTEUMOR!AGENES et hyl ene glycol

used in manufacture of commercial 15 phenates or carboxylic acid groups on

salicylic acid), separate anal yses must be conducted to quantify the
anounts of those hydroxyl groups so t hat the hydroxi de nunber :
determ ned by ASTM D1957 can be corrected. Sui tabl e techni ques to
determ ne the quantity of non-phenolic hydroxyl groups incl ude

anal yses [Bsseuipfloaspectroscopy, |iquid chromatography, 20 and proton NVR
and correl atlon to co ounds haV| n knovvn pro ertles A second
met hod for, T‘&I “"“""::z::w .

aci d pr es%ﬂ\atﬂ:ﬁm m:ﬁﬁ; % ning the th Eé)é- the
conponent doges! N fact converte sa n prac Pee these ot Wo

Nabih and Elsheikh [J. Pharm. Sci. 54, 1672-1673 (1965)] disclase 1-{[2-(diethylamino)ethyilaminc}-4-
‘[(diethylamino)-methyi]Jthioxanthen-8-one. No utllity was demonastrated for the compound.

Coliins and Rosi U.S. Patent 3,745,172 disclose as an intermediata in the gynthesis of antifungal and an-
tibacterial agents:

o) NHCHZCHNE12

L

i
CH=N-O- CCHg

and as an anthelmintic and antibacterial agent

©  NHCHCHoNEt,

CH=NOH

Rosi and Peruzotti U. S. Patent 3,312,598 disciase 1-{I2-(diethylamino)ethyilaminoc}-9-oxo-8H-thioxan-
thene-4-carboxylic acid as a by-product of fermentation having no disclosed utility.

Blanz and French J. Med. Chem. 8, 185-191 (1863)] disclose the synthesis of a serles of thicxanthenones
related to lucanthona and the tuults of the testing of the compounds against a leukaemia and two solid tu-
mors. Among the compounds disclosed are

o) NHCH,CHNEt

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

This is the replacement sheet
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met hods can give slightly different results, but both are believed to be 25
‘sufficiently precise to allow determ nation of the anmount of salt present

to the precision required to practice the present invention.
Once the ASTM D2896 TBN of the conmponent and the TBN contribution of
. the phenate and salicylate is determ ned, the TBN contribution of the
overbasing is determ ned by subtracting,gFor sulfonates, 30 the ASTM D2896
TBN is the TBN contribution for the inorganic salt and can be used

directly to determine the ratio of the TBN contributed by the

i norganic salts to the TBN contri buted by the organic salt.

Determ ning the anmount of dispersant nitrogen is readily acconpl i shed
by anal yzi ng the di spersant conponents for nitrogen and 35 adjusting for
their respective treat rates in the final lubricant. Aternatively,

Et
o} NHCHgCthlIH@ OsognH,

Et

as an antischistosomal agent.

Paimer ot al.[J. Med. Chem. 31, 707-712 (1988)}] disclose N-{2-{dimethylamino)ethyli]-9-oxo-9H-thioxan-
thene-4-carboxamide monohydrochioride which was tested in vitro versus murine leukaemia (L1210) and in
vivg versus P388 leukaemia celis and was found to be “unlikely to be worth pursuing” as a potential antitumor
agent.

The present invention relates to compounds of the formula |

1
o) NH(C /R'
| NHCHIN

or acid addition sait or solvate thereof whersin n is two or three, preferably two; R' and R2 are independently lower-
alkyl, preferably both are ethyt; Q is a residue chosen from the group consisting of -CHNHRS, ~-CHN(R9SO,R?,
~CHNHCHO, ~-CH=N-Ar, -C(O)NRSRS, CH.N{R$)C(O)R?, CHaN(C;Hs)CHO, and CH.N(R$)P(OXO-lower-allyt);
R3 is hydrogen or lower-alkyl; R¢ is hydrogen or lower-alkyl; R% is hydrogen, lower-alkyl, or Ar, preferably hy-
drogen; RS is hydrogen or lower-aikyl, preferably hydrogen; R is lower-alkyl, preferably methyl, or Ar; RS is
hydrogen, lower-alkyl, lower-alkoxy or halogen; and Ar is phenyi or phenyl substituted with methyl, methoxy,
halogen or nitro. Ar is preferably phenyl. The compounds are useful for the treatment of tumora in mammals.

tLower-alkyl as used herein describes linear, branched or cydlic hydrocarbons containing four or fewer car-
bon atoms. Halogen describes bromine, chiorine or fluorine.

The invention further relates to compositions for treating tumors and cancer In mammals which comprise
compounds of formula 1 together with pharmaceutically acceptable excipianta or diluents.

Theinvention further relates to a method of use of a compound of formula { for treating tumors inmammals
which comprises administering to the memmal a compound of formula 1.

The invention further relates to a method of use of a compound of formula { for treating cancerin a mammal
which comprises administering to the mammal a composition of a compound of formula | togother with phar-
macsutically accsptable excipients or diluents.

The synthesis of compounds of the invention may be outlined as shown in Schemes A and 8:

This is. the replacement sheef
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WD 97410318

PCT/ US96/ 13637 ‘ -24 - a
finished lubricant can be dialyzed to separate polyneric conponents
(conprised primarily of viscosity nodifier, dispersant, and pour point
depressant) from basestock and | ower. nol ecul ar wei ght additives. The
nitrogen content of the dialysis residugJis determned a by the nethod 5

described in ASTM D5291. The hydrocarbyl content of zinc
di hydr ocar byl dit hi ophosphat es (ZDDP) may be determ ned from nol ar
charge ratios of alcohols to nake t he di hydrocar byl dithi ophosphoric
acid or by analyzing a-finished conponent or a finished oil. To
separate ZDDPs froma finished |ubricant 10 or detergent inhibitor
package, a sanple is solvent extracted, for exanple wi th nmethanol. The
extract is digested with acid (e.g. phosphorlc aci d) . The acid is
neutral i zed w t S¥®®a&si um hydr oxi de° a%(&z)%?ﬁel‘ extraction
az
R'
s :
CH=N-Ar
IIT

o NE(CH;), N

r'@

\gz

<

m(czz).n . “/“’
T e
. re
cn,ncn ' s
v _ ypy CH=NOH
a‘
l Rr?
NE(CH3) " o] NH(CH3) 3/
2)n NH(
N R?
R'
' 8
CH,NuR® cN
vIII
R’so:t:l
nx
. O NE(CHz),N
(cxz)n“ ( 2)5 \nz
X9
s
CHNR*S0,R’ ' - ﬁ""“’
. @
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with a suitable solvent (e.g. hexane) is perfornmed. The residual alcohols
can then be anal yzed by gas chromat ography. The anobunts of various 15
al cohol s present can be determ ned by conparing the chronmatographic to

t hose of known al cohol s. The invention will now be described
by way of illustration only with -reference to the foll ow ng exanples.
In the exanpl es, unless otherw se 4ﬁoted all treat rates of al
additives are reported as nass percent active 20 ingredient.

Exanmples 1 and 2 Formul ated | ubri cants contai ni ng

pol yi sobut enyl succi ni m de di spersant, zinc :

di hydrocarb &;Qiophosphate, anti oxi dants, antifoamant, denul si fi er,
ol efin copolyner viscosity nodifier in an angaht to nmake the 25 oils SAE
SW30 oils and detergents as deg r'b?ﬂcﬁﬂhx |l e are tested for their
ability to neutralize strong aciff. 2a 20 gram sanple of the oil

The flask inmmersed in a 60[err]C
fitted wwth a pressure transducer

7? ?
- ) | (lower-alkyl-O)o-PCI
l 1
CHaN(R4CR? CHaN(R 9P {O-lower-alkyl)z

The compounds of formuia Il (formula | wherein Q is -CH=N-Ar) may be synthesized by heating an alde-
" hyde of formula Il togetherwith about one aquivalent of the appropriate aniline in an inert, azectroping solvent,
praferably xylene or toluene at raflux.

The compounds of formula [V may be prepared from an aldshyde of formula I§ by heating at 150° to 185°C
in the presence of about 10 equivalents of formic acid in formamide or N-alkyifermamide as a solvent. The
conditions are well known in the art for the Lauckart reaction. The compounds of formuta V are then abtained
by acid hydrolysis of the formamide.

The compounds of formula V1 (formuia | wherein Q is -CH,N(R€)SO;R7) may be synthesised by sulfony-
fation of the amine V with a slight excess of a lower-alkylsulfonyl, orarylwlfonyl chioride in a suitable solvent,
preferably pyridine, at 0° to S0°C.

Alternatively, the compounds of formula V1, whersin R¢ islower-alkyl, maybeaynthmd by sulfonylation
ofthe amine V, wherein R¢is hydrogen, as described above, followed by treatment of the resulting suifonamide
VI, R4 is hydrogen, with an excess of a basa, preferably sodium hydride, in a suitable solvent, such as tetra.
hydrofuran, followed by treatment with an excsss of an appropriate iower-alkyl halide at a temperature in the
range of about 0°C up ta the boiling point of the solvent used.

The carboxamides of formula [X may be synthesized by reacting the aldehyde U with a 5-8 fold excess of
hydroxylamine hydrochioride in pyridine, optionally containing a cosolvent, followed by dehydration of the ox-
Ime (V1I) by treating with an excess of acetic anhydride and heating in an inert, high-boiling solvent such as
xylene, and, finaily, partial hydrolysis of the nitrile (VIli) in concentrated suifuric acid. In the cases where it is
desired that R® and R® be cther than hydrogen, the amide X 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 | whersin Q Is CH,N(R$)C(O)R?) may be synthesizad by acylation
of the amine V with an excess of a lower-alkyl acid chloride, or aryl acid chioride in a suitable solvent, prefarably
pyridine, optionally in the presence of a cosoivent, preferably dlchlommethane. at a temperature in the range
from about 0°C to about S0°C.

The compounds of formula X! (formula | wherein Qs CHgN(R‘)P(O)(O-Iowar-alkyl),) may be synthesized
by treatment of the amine V with an excess of an appropdate di-lower-aiky! phosphorochloddau in a suitable
salvent, such as dichloromethane, in the presence of an excess of a base, praferably triathylamins, at a tam-
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that measures the pressure of the volunme above the surface of quuid every
30 10 seconds. After the tenperature of the oil has reached the

t enperature of the bath, 5 nolar sulfuric acid is added i n anount
greater than the total anount required to neutralize all of the
detergent added to the oil (which may be cal culated readily fromthe
TBN s of the detergents adjusted for treat rate or fromthe TBN of
the sanple). Then the pressure of t he=Wot ume 35 above the liquidis
measured. As the sulfuric acid is neutralized by the WO 97/11318

PCT/ US96/ 1pédure in the range of from about 0°C up to about 50°C.

: _ The aldehyde il is available by the method disclosed in U.S. Patent 3,294,803 and by MnO; oxidation of

the alcohol obtained by the method of U.S. Patent 3,711,512,
The compounds of formula | are usefui both in the free base form and In the form of acid-addition saits,
. and both forma are within the purview of the invention. The acid-addition saits ara in some cases a mara con-
venient form for use, and in practice the use of the sait form inherently amounts to the use of the base form.
The acids which can be used to prepara the acid-addition salts include preferably those which produce, when
combined with the free base, medicinaily acceptable salts, that is, saits whaose 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 itis convanient
to form the hydrochloride, fumarate, tolyenesulfonate, methanesulfonate, or maleate salts. However, other ap-
propriate medicinally acceptable salts within the scope of the invention are those derived from other mineral
acids and organic acids. The acid-addition saits of the basic compounds are prepared either by dissolving the
free base in aqueous alcohol solution containing the appropriate acid and isclating the salt by evaporating
the solution, or by reacting the frae 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 solution. Al-
though medicinally acceptable salts of the basic compounds are preferred, all acid-addition saits are within
the scope of the present invention. All acid-addition saits are useful as sources of the free base form even if
the particular salt per se is desired only as an intermediate preduct, 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 medi-

cinally accaptable sait by ion exchange procadures.

The structures of the compounds of the invention were established by the mode of synthesis, elemental
analysis, and infrared, ultraviolet and nuciear 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 meiting points are given in degrees C and are uncorrected. The starting
materials are either commercially available or may be prepared by pracedures well known in the art.

The invention will now be more particularly described with reference to the following examples which in
no way limit the scope of the invention.

Example 1
1-f[2-(Diethylamino)ethyilamino}-4-(N-phenyiformimidoyt) thioxanthen-8-cne
{I: R'=R2=Et; Q=CH=N-CgHg R®=H; n=2) (lI;Ar=Ph)

A mixture of 17.7 g (50 mmol) of 1-{[2-(diethylamino)-ethyljaminojthioxanthen-4-carboxyaldehyde and
15.1 g (150 mmol) of aniline in 100 ml of toluene was refluxed for 8 hours with a Dean-Stark trap. TLC on
alumina with chioroferm/hexane/isopropylamine 10:10:2 indicated incomplets reaction. The toluene was dis-
tilled off, 25 mi of aniline was added and the mixture refluxed for 4 hours. 50 mi of xylene was added and the
reaction refluxed again for 3 hours. The scivent and excess aniline were remaved in vacug and the residue
recrystallized from benzene to yield 19.9 g of crude product. This was recrystallized from approximately 1.5
[ hexane to yield 15.8 g (86%) of product, m.p. 125-126°.

Example 2
N-[1 -[[2-(Dlethyiamlno)etﬁyl]amino]-9-0xothiomnthen—4-yl]meth_yl]formamide
{i: R'=R2=Et; Q=CH,NHCHO; R®*=H; n=2) (IV;R4=H)

A solution of 35.4 g (0.1 mol) of 1-[[2-(dieth§|amino)-ethyl]amino]thicxanthen-4—carboxyaldehyde. 420 mi
of formamide and 50 mi (1 mol) of formic acid was heated at 160° for 1 hour. The reaction was cooled, poured
into 2 | of water and made basic with about 50 ml of 35% sadium hydroxide solution. The gummy precipitate
was filtered off and dried in vacuo. The dried precipitate was dissalved in about 1.5 | of hot ethyl acetate, treated

with charcoal, and crystallized by coaling. The product was filtered off, washed with ethyl acetate and dried
to provide 29.0 g (75%) of product, m.p. 154-185°,
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- 25 - coll oid, carbon dioxi de evolves thereby increasing the
pressure in the vol unme above the surface of the liquid. Since this
pressure increase is directly related to the anbunt of CJerr]
generated, pressure increase is a good neasure of the ability of the
oil neutralize strong acids. An oil is_g5 considered to have good acid
neutralization properties if it can increase the pressure in the

vol une above the oil in a 50 m flask by 2 psi in about 65 seconds or
| ess. Example 3 In Exanple 1 the overbased detergent is a 400 TBN
magnesi um sul fonat e havi ng predom nately carbonate overbasing and a
met al r at i B-I6-{2-Mlethylaivihothylfdrincho-dxdttiidkamthendioi@éta@N-MettiodnanmesONE Oi |l S are a
135 TBN cal ci um phenate wi th hydroxi de overbasing and a 64 TBN

cal ci um saf'{: M%%W%"’z) overbaS| ng. All treat rates are expressed

as wei ght percent lent. Table 1 denonstrates that the
avai | abi | | g;%'gﬁ '“""zzfz\%“&ﬂ’f"ﬂ?t W@%ﬂfﬂﬁ?o
”UCh Orga“ s&ﬁ:f 3t tdrmiic BEE ad fiom 15 gﬂnp.

Example 4
4-{Aminomethyl)-1-{[2-(diethylamino)ethyljamino]thioxanthen-9-one
(i: R'=R2=Et; Q=CH,NH,; R%=H; n=2)(V:R¢=H)

A solution of 24.4 g (84 mmol) of the formamide of Example 2 in 240 mi of 2N hydrochloric acid was heated
on a steam bath for 1 hour. The reaction was cocled to room temperature, made basic with 35% aqueous so-
dium hydroxide, and the resulting yellow precipitate collected by filtration. The product was dissoived in ben-
Zenae, treated with charcoal, dried with magnesium sulfate, filtered and azectroped to remove traces of water.
The dried residue was crystallized from methanal and isopropanol by the addition of ethereal hydragen chior-
ide. The resuiting solid was recrystallized in several crops from methano! to yield 10.6 g of product, m.p. 270-
272°, as the dihydrochloride salit, .

Example 5
1-{[2-(Diethylamino)ethyilamino}-4-[{methyiamino)-methyijthioxanthen-9-cne
{ R'=R%=Et; Q=CH,;NHCH,y; R8=H; n=2)(V:R‘=Me). _
Bya process pracisely analogods to that of Example 4, 10.5 g of the methylamine was obtained as the

dihydrochioride hemihydrats from 14.6 g (37 mmol) of the N-methyiformamide of Example 3 and 150 mi of 2N
hiydrochloric acid. The product meited at 241-243°.

Example 6
N-[1-nz-(Dlethyianﬁm)ethyuaminol-Q-oxdthim(anﬂ\eMWhyl]nnthanesulfonamide

( R'=R2=Ef; Q=CH,;NHSO,CHj; R*%=H; n=2)(VL:R*=H;R"=Me)

Asolution of 10.65 g (30 mmol) of the free base of the amine of Example 4 in 100 ml of pyridine was cooled
in an ice bath and 4 g (35 mmaol} of methanesulfonyichioride was added in one portion. The mixturs was stirred
for 2 hours at room tamperature and poured into 750 mi of water containing 2 g of sodium hydroxide. The dark
yellow precipitate was collected, washed with water and dried in vacua overnight. A second crop was obtained
by adding excess sodium hydroxide to the filtrate and fiitering the resulting solid. The combined pracipitates
after drying were recrystallized from benzene to yield 8.4 g of the methanesulfonamide, m.p. 169-170°.

Example 7
1-[2'-(Diethylamino)ethyllamino]-9-oxothioxanthene-4-carboxamide

(: R=R2=Et; Q=CONHg; R%=H; n=2)(IX)

A suspension of 74g (0.23 mol) of 1-{[2-(dlethylamino)-ethyl]laminc]thioxanthen-4-carboxaldehyde and 74
g (1.08 mol) of hydraxylamine hydrochloride in 400 mt of pyridine and 400 mi of ethanol was refluxed 0.5 hour
and 70 mi of water was added to pravide a homageneous solution. The solution was heated for a further 2
hours and aliowed to sit at room temperature 14 hours. The resuiting crystailine oxime (VII) was filtered off
to provide a quantitative yleld, m.p. 215-218°,
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Exampt e 1A 1B 1C 1D 1E 1F 1G 1H 11

Sul fonate. 400 TBN 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35 0.35

Ca Salicylate. 64 TBN 1 0 0.5 0 0 0 0 0 0

Sul furized Ca Phenate. 2 0 1.02 0.612 0.51 0.255 0.102 0

135 TBN TBN fromiorganic salts/ - 7807 1213 1457 1537 2095 2336 3425
5000 7479 m)l es organic salts Tinme to reach 2 PSI, seconds 84
78 78 77 79 67 In Exarrpl e 2 the

over based deterge 45 TBN a ci um nately
carbonat o uiiES “""”"“‘“zﬁsé u,;érg.p ;:;’s::a“o'ﬂ i ot
sal i cyl at eg mwmumibﬁs% nslon w%ﬁﬁﬁ?o% ng
t he amount TRY resdus 284 nix l1és-H Whurhmr@eos.ﬁ% ene' 3rdi'| z@ :

col | oi d catcohae did 7l aheslini. (Vi) was Filteai off| MipEIB5aT € expressed as wei ght
percent acti engravgroéitis ailrila was stirred incd00 @i df bonc. H,SO.fat o teMperature for 3 days. The reaction

2A 2B was neutrajizad with condy/NH.QEandithe @silieditbrad off. TIR4dsidGd3Mes digested in wafm BIOAEDHG
0.6 Cfiiterad 34 the wysializgifropshe chilled solution, m.p. 241-243°. Ywss dissolvey in athancl and

one equivalent of HC! in ethanol was added. Six grams of the amide hydrochloride was obtained, m.p. 271-
272, )

Example 8
N-[[1-[2-(Diethylamino)ethyi)amino]-9-oxothioxanthen-4-yiimethy(]N-methyimethanesulfonamide

(: R'=R2=Et; Q=CHN(CH3)SO.CHy; R%=H; n=2)(VI;R=Me;R7=Mae)

A solution of 1.5 g (3.5 mmol) of the methanesulfonamide of Example 6 in THF (60 mi) was cocled 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 methyt iodide 0.25 mL (4.0 mmol) was added. The reaction mixture was stirred at
room temperature for 24 hours and the sclvent was removed in vacuo. The residue was purified by column
chromatography on silica eluting with chlcroform (100%) then 1% isopropylamine/chioroform to afford 1.15 g
{74%) of the N-methyimethanesulfonamide as a yellow powder, m.p. 175-177°C.

Example 9
N-{[1-nzmiahyiammo)ethyqamiMPMhmmheMyﬂmethyl]phenylsdfonamide
(t: R1=R2=Et Q=CH,NHSO,Ph; Ré=H; n=2)(VI;Ré=H:R7=Ph) |
Following a ptoédu're substantially similar ﬁo that described in Example 6, 2.4 g (57%) of the phenyisul-
fonamide was obtained as the methanesuifaonic acid saltfrom 2.54 g (7.15 mmol) of the free base of the amine

of Example 4, pyridine (50 mi) and benzenesulfonyl chioride (1.1 mi, 8.62 mmal), followed by treatment of the
residue thus obtained with methanesulfonic acid in methanol. The product was recrystallized from ethanol.

Example 10
N-[1-{2-(Diethylamino)ethyllamino}-8-axothioxanthen-4-yljmethyllacetamide
(l: RY=RAEEL Q=CH,NHC(O)CHy: R'H; n2)QCRé=H:R"=Me)
Following a procedure substantially similar th that described in Example 6, 2.3 g (52%) of the acetamide
‘was cbtained as an crange solid from 4.15 g (11.7 mmol) of the free base of the amine of Example 4, pyridine.

(60 mi) and acetyl chioride (0.82 mi, 11. ssmmol)  The product was recrystallized from acetone and meited at
182-183°C. )

Example 11
N-[ 1-{[2-(Disthylamino)ethyflamino}-9-oxothioxanthen-4-yllmethyl]benzamide
(1: R'=R=Et; Q=CH,NHC(O)Ph; R*=H; n=2)(X;Ré=H;R"=Ph)

Following a procedure substantlally similar to that described in Example 8, 1.02 g (68%) of the benzamide
was obtained as a ysllow powder from 1.17 g (3.29 mmol) of the free basa of the amine of Examplie 4, pyridine
{25 ml) and benzoyl chioride (0.42 mli, 3.62 mmol). The praduct was purified by column chromatography on
silica eluting with chioraform (100%) to 1% isopropylamine/chlorofarm, followed by recrystaliization from ethyl
acetate. The product melted at 161-163°C,
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TBN frominorganic salts/noles organic salts 778 1213 2757 Ti me
to reach 2 PSI, seconds 80 74 66 Exanple 3
The unexpected i npact of dispersant nitrogen on the ability of the

colloid to neutralize acid is denonstrated using the procedure described in
25 Exanples 1 and 2 except that the tine to reach 1 psi pressure increase
i's WO 97/ 10318 .8- '

PCT/ US96/ 13637 '

Example 12
N-[[1-J2-(Diethylamino)ethyilamino]-8-oxothioxanthen-4-yildiethyt phospharamide
(: R1=R%=Et; Q=CH,NHP(O)(OEt);; RéaH; n=2)(XI;R4=H)

A solution of 2.28 g (6.41 mmol) of the free base of the amine of Example 4, CH;Cl2 (50 mi), and triethy-
lamine (2 ml) at 0°C was treated with disthyl phosphorochlaridate (1.0 mi, 6.9 mmol). The reaction mixture
was stirred at 0°C for 2 hours, then at room temperature for 1 hour. The sclvent was removed in vacuo and
the residue was purified by column chromatography on silica eluting with ethyi acetate (100%),than 5% me-
thanolfethyl acetate and finally methancl/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 recrystallizad from ethyl acetate.

Example 13
N-[1-{[2-(Diethylamino)ethyilamino]-9-axothioxanthen-4-yijmethyi]-N-ethylformamide
{l: R'=R=Et;Q=CH,NEtCHC;R%=H; n=2)(IV:R*=Et)

A solution of 2.0 g (5.8 mmoal) of 1-[[2-(diethylamino)ethyllaminojthioxanthen-4-carboxaldehyde, N-ethyt-
formamide (24.0 mi) and formic acid (3.0 mi, 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 chioroform/water, and the or-
ganic layer was separated and dried over Na,SO,. The solvent was removed in vacuo and the residue was
purified by radial chromatography eluting with isopropylamine/methanol/ethyt acetate (0.5/1/98.5) to afford
1.32 g (57%) of the N-ethylformamide as an orange salid, m.p. 75-77°C.

Example 14 .
1-{[2-(Diethytamina)ethyilamino}-4-{(ethylamino)-methyijthioxanthen-9-one
(i: RV=RA=Et; QCHNHC;Hg; RésH; na2)(ViRéeED)

By a process substantially similar to that described in Example 4, 1.29 g (92%) of the sthylamine was ob-
tained as the dihydrochioride from 1.3 g (3.2 mmol) of the N-ethyiformamide of Example 13 and 10.8 mi of 2N
hydrochioric acid. The product was recrystallized from ethanoltetrahydrofuran and meited at 160°C (dec.).

Other representative members of the genus | may be made in an analogous manner to that of Examples
1-14, substituting the appropriats 1-[[2-(dialkylamino)-ethyllamino}- or 1-{I3-(dialkylaminc)-propyijami-
nojthioxanthen-4-carboxaldehyde for 1-f[2-(diethylamino)-ethyljaminojthioxanthen-4-carboxaidehyde. 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 fol-
lowing procedure: _

The animals were pooled, implanted subcutaneously with 30 to 60 mg tumor fragments by 12-gauge tro-
car, 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 (107to 108 cells). For advanced-stage treatment, chemotherapy was delayed untit
the tumor became relatively targe (200 to 300 mg in size). A 300 mg tumor contains appraximately 3 x 109
total cells. Tumars within a given advanced-stage trial were within a 2.5-fold size range for 90% of the animals.
Tumors were measurad with a caliper weeldy (or twice weekly for the more rapidly growing tumors). Mice were
sacrificed when their tumors reached 1500 mg (i.e., befere they could cause the animat discomfort). Tumor
weights were estimated from two-dimensional measurements. -

The treatment and contral groups were measured when the control group tumors reached approximately

_ 700 to 1200 mg in size (Median of Group). The median tumor weight of sach group was determined (including
zeros). The T/C value (weight of treated tumors over the weight of control tumors) in percent is an indication
of antitumor effactiveness: A T/C aqual to or lesa 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 greater
than 20% drug-deaths is considered to Indicate an excassively toxic dosage.
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-26 -- used as the end point. The detergent is a 400 TBN nmagnesi um

sul fonat e with predom nately carbonate overbasing. D spersant Ais a
pol yi sobut enyl succi nim de nade by reacting a polyisobutenyl succinic
anhydride with pol yam ne where the PIBSA to polyamne nolar ratio is
2.1tol. 5 Di spersant B is a polyisobutenyl succinimde nmade by
reacting a pol yi sobut enyl succi ni c <ahydride wth pol yam ne where the
wei ght ratio of PIBSAto polyamine is 1.5. Al treat rates are
expressed as wei ght percent active ingredient. Table 3 shows the
adverse inpact of increasing di spersant nitrogen on acid
neutral i zat | Tha rda@iisQFe shawn In Tdtidll 16 phricteatic ductal adenccarcinama #03 and in Table 2 far calan ado-
3A 3B nacaidoma &<RAD Magnesi um Sul f onate, 400 TBN 0. 57 0. 57
0. 57 0. 57 Pol yi sobut enyl succinimde A 2.02 0 3.03 0
Pol yl sobut enyl succinimde B 0 2.02 0 3.03 Tot al
D spersant Nitrogen, gm percent &gagelé 0. 0852 0.0924 0.1278 Tinme to
reach 1 PSI, seconds 26 30 31 35 10
Total
. Waight Dase
T/C Lass Dzrug (mg/kq}
Example # (s _(q* Deaths i.v.
1 0 1.6 o 1739
2 a 2.0 o 576
2 7 1.6 o 144
4 o 0.4 0 570
5 o 1.6 o 222
3 0. 1.6 Q 124
7 o 3.2 1/s 400
8 0 0.8 0 304
9 8 1.6 0} 1395
10 0 2.4 0 sS40
11 o 0.8 0 855
12 35 3.2 ¢ 1238
13 ] 2.4 ) 431
*Avaraga body weight was 25 g.
TARLR 2
Total
Weight _ Dose
T/C Loss Dzug (mg/kg)
—CExample # {&) gy Daaths i.v,
2 0 2.8 o 00
5 11 2.9 o 960
§ a 5.0 377 132
6 4 1.7 1/7 82
7 16 - 0.6 0 : 840

'Avora.qe. body waight was 25 gq.

The compound of Example S was teatad by intravenaus lnfualon sgainst & number of ather tumors a3
shown In Tabie 3, and was ective at 300 mg/kg p.o. against colan edenccarcihoma #38.
The comgound of Example 6 was testad by bolua Intravenous injection against a aumber af ather tumars

as shown [n Table 4.
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2500, - 10 bet ween about 0.0073 and 0. 053 grans per 100 grans fini shed

| ubri cant di spersant nitrogen, and one or nore zinc

di hydr ocar byi di t hi ophosphate wherein at |east half of t he

hydr ocar byl groups are secondary al kyl groups wherein the ASTM D2896
TBN of the lubricant is not greater than about 5. 15 2. The

| ubricant of Caim1l wherein the deterggpt system conpri ses an
overbased salt of an oil sol uble magnesi um sul fonate and the rati o of
TBN frominorganic salts to | es of organic salts is at |east 4, 200.

3. The lubricant of Caim<] wherein the detergent- system conpr.i ses

an overbased salt of an oi{ ol ubl e magnesium sul fonate and the 20 ratio
of TBN frominorganic saltgsdogmles of-0rgapC salls i wat least 7,000.

4. The lubricant of C ai gl wherein TRe di3fersdhf’ nlv*ﬁgen is

added as an di spersant nade ®y reacting a substituted succinic acylating
agent with an am ne wherei nhe substituent on the succinic acylating agent

has a [err] of at |east 1300. 25 5. The lubricant of daiml
wherein the dispersant nitroden is added at least in part as a
ni trogen containing nulti f! 8 ticonal vigegositye w @odi fd @r .
gh N—‘ (- -] oo o ™ ~
o
2
a* © - - o -~
> gl - a ~e~ ~ es
U-—d
~
]
&
a
o
E._.E"g' ~ e o« e m o~ vo
HSE 7Y N Te T 0
~ s 7
&1 =
-
2
a -r
= - -
L o - . - w
] [ ' o ]
3 v 3 -3 v 3 -3 ‘Tg
o ng n'; ‘,""6‘ w ("o‘
5l F= Za £ :'.3 ™ a
w o B o 0
_ 5 >
o v
%23
$a§ S= S8 28, 3z 32
&« E
L]
B
Q
= v
] ~ <
M w ~
8 %a N - S 3
5 ‘: ? c 4] )
& 3§ z S 5 ]
< g I o &
5 = °
i
[+
[3)

The pharmaceutical compaositions of the present invantion inciude one or more of the compounds of this
invention formulated into compasitions together with one or more non-toxic physlologlcally acceptable carri-
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6. The lubricant of Clains 1 or 3 wherein at |east 10 nole % of t he
hydr ocar byl groups on the zinc dial kydithi ophosphate are prinmary. 30

7. The lubricant of Claim1l wherein the detergent system conpri ses
an overbased salt of an oil sol uble magnesium salicylate and the ratio
of TBN frominorganic salts to noles of organic salts is at |east 3000.

WO 97/ 10318 -12 -

PCT/ US96/ 13637 . -28 - 8.
The lubricant of Claim®6 wherein the total phosphorus |evel is | ess
than 0.1 ppm :

ers, adjuvants or vehicles which are collactively 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 compaositions can be administered to humans and animals either orally, rectally, paranterally (Intra-
venously, intramuscularly or subcutaneously), intracisternaily, intravaginally, intraperitoneally, locally (pow-
ders, cintments or drops), or as a buccal or nasai apray.

Compositions suitable for parenteral injection may comprise physiologicaily acceptable sterile aqueous
or nonaqueous solutions, dispersions, suspensions or emulsions and sterile powders for reconstitution into
sterile injectable solutions or dispersions. Examples of suitable aqueous and nonaqueous carrers, diluents,
solvents or vehicles include water, athanol, polyals (propylene glycol, polyethyleneglycol, glycerol, and the
like), suitable mixtures thereof, vegetable oils (such as olive cil) and injectable organic esters such as ethyl
cleate. Proper fluidity can be maintained, for example, by the use of a coating such as tecithin, by the main-
tenance 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, chicrabutanol, phenol, sorbic acid, and the like. it may aisc be desirable to
include isotonic agents, for example sugars, sodium chioride and the like. Prolonged absorption of the inject-
able pharmaceutical form can be brought about by the use of agents deiaying absorption, for example, alu-
minum monostearate and gelatin.

if desired, and for more effective distribution, the compounds can be incorporated into slow releass or tar-
gatad 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 dnssolved in sterile watar, or some other sterile injectable medium im-
mediately 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 ons inert customary excipient (or carrier)
such as sodium citrate or dicalcium phosphate or (a) fillers or extenders, as for example, starches, lactose,
sucrose, glucose, mannitol and silicic acid, (b) binders, as for example, carbaxymethyicelluiose, alignates, ge-
latin, polyvinylpyrrolidone, sucrose and acacia, (c) humectants, as for example, giycerol, (d) disintegrating
agents, as for example, agar-agar, calcium carbonate, potato or tapioca starch, aiginic acid, certain complex
silicates and sodium carbanate, (e) sclution retarders, as for example, paraffin, (f) absorption accelerators,

. as for example, quatsrnary ammonium compounds, (g) wetting agents, as for example, cetyl alcohol and gly-
cerol monostearate, (h) adsorbents, as for example, kaolin and bentonite, and (i) lubricants, as for example,
tale, calcium stearats, magnesium stearate, solid polyethyiene glycols, sodium tauryl suifats or mixtures there-
of. 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 sultable dosage is obtained. The dosage administered to a particular patient is variable de-
pending upon the clinician’s judgement using as the criteria: the routs of administration, the duration of treat-
ment, the size and condition of the patient, the potency of the active component, and the patient’s responase
thereto. An effactive dasage amount of active component can thus readily be determined by the clinician con-
sidering all criteria and utilizing his best judgement on the patient's behalf.
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CLAIMS

Claims for the following Contracting States : AT, BE, CH, LI, DE, DK, FR, GB, IT, LU, MC, NL,
PT, SE

1.

A compound of formula
gt
/ -
o] NEB(CHz )N
\ 2
R
)
S
Q
wherainnis2or3;
Rt and R2 are independently C,~C -aikyt:
Q is a residue chosen from the group consisting of CHzNHRﬁ CHN(R$)SO,R?, CI-lzNHCHO
CH=N-Ar, C(O)NRSRS, CH N(R$)C(O)R?, CH,N(C,Hs)CHO, and CHN(ROP(OXO-C-C,-al-
' kyl)z
R? is hydrogen or C,-C,-alkyl;
. R¢ is hydrogen or C,-C-alkyi; .

RS is hydrogen, C(-C-alkyl or Ar;
RS is hydrogen or C,-C-alkyt;
R? is C-C-alkyl, or Ar;
Re is hydrogen, C,-C-alkyl, C,-C-alkoxy, or halogen; and
Ar is phenyl or phenyt substituted with methyl, methoxy, halogen or nitro;

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

A compound according to claim 1 wherein:

Q is a residue chosen from the group consisting of CHzNHR' CHzN(R‘)SOgR" CHNHCHO,
+ CH=N-Ar and C{O)NR'RS,;

R3 is hydrogen or methyl; and

R7 is C-Cy-alkyl.

A compound according to claim 2 wherein n is 2 and both of R* and R2 are ethyl, and RS is hydrogen.

A compound according to claim 3 wherein Q is a residue chosen from the group consisting of CH,NHRS,
CHN(R9SO,RT and CH;NHCHO.

A compound according to claim 4 whersin Q is CH,NHR3,
1-[[2-(Diethylamino)ethyijlamino]-4-{{methylamino)methyi]-thioxanthen-9-cne.

A compound according to claim 1 wherein Q is a residue chosen from the group consisting of
CH;N(R4)SO,R7, CHaN(R)C(O)R?, CHaN(C2Hg)CHO and CHN(R4YP(OXO-C-Ce-alkyl).

A compound according to claim 7 whersin n is 2 and both of R! and R2 are athyl, and R8 is hydrogen.

A compound according to claim 8 wherein Q is CH,;N(R4C(O)R?.
: Thie Is the replacement sheet
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10. A compound according to claim 8 whereiﬁ Qis CHzN(ﬁ‘)SOzRK
11. N{[1-f[2-(Diathylaminc)ethyi]laminc}-3-axothioxanthen-4-yifmethyijmethanesuifonamida.

12. A pharmaceutical compaosition which eomprhes a compound of claim 1 and a pharmaceuticaily accept-
able carrier or diluent.

13. A pharmaceutical composition which comprises a compound of claim 6 and a pharmaceutically accept-
able carrier or diluent.

14. Apharmaceutical composition whiéh comprises a compound of claim fl and a pharmaceutically accept-
able carrier or diluent.

15. The use of a compound of claim 1 for the preparation of a medicament for treating a tumor in a mammal,
16. The use of a compound of claim 8 for the praparation of a medicament far treating a tumor in a mammal.
17. Theuse of a compound of claim 11 for the preparation of a madicament for treating a tumor in a mammal.
18. Theuse of a composition of daiﬁt 12 forthe preparation of a medicament for treating cancerin a mammal.
19. The use of a composition of claim 13 forthe preparation of a medicament for treating cancerin a mammal.

20. The use of a compoaition of claim 14 for the praparation of a medicament for treating cancer in a mammal.
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ABSTRACT

THIOXANTHENONE ANTITUMOR AGENTS

1-[[(Dialkylamino)alkyl]Jamino]-4-substituted-thioxanthen-9-ones are disclosed as
antitumor agents. Compositions containing the thioxanthenones and the method of use of

thioxanthenones for treating tumors and cancer in mammals are also disclosed.

4
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