EP 0 294 828 Bl Description BACKCROUND'CF THE INVENTION 5 1. Field of the
I nvention The present invention provides novel mtonycin anal ogs containing
a cyclic acetal or thioacetal @ ErooIRosesE8 B0 their use in the treatnent of
neopl asti c disease states in humans and ani mals. These conpounds are

m tonmycin C analogs in which the 7-am no groups bear a 5-nmenbered

het er oBgRarPons yphsti tuent. Mtomycin 10 Cis an antibiotic of established

utilit A and the 7-N-substituted mtosane anal ogs thereof have simlar
ut i Iltmmmsystemtlc Cheni cal Abstracts nane for

'mtorry HA based on the recent revision [Shirhata et al., J. Am Chem
Soc d%ilifﬁa_@ﬂﬁg3)] i s: [1 aS—([err]

[ ( ( a noceas‘er nv gn X\MTE oni
ycm nal .c cy lic acetal or thioacetal group
a 2 8, E- b h rﬁgfastl im h ah ’ imals. These com ounclg
pyrr OI " gd[nﬁ r clﬁzshﬂét St nitofh 81’1 ndol e
ri g, Sy§d Q{thtﬁot H &‘J Jﬁ y 3id {hQ méﬁlﬁsmu érbdf have sifir ity Of
nomencl | atNdfmandidil r& T aFsth rﬂéﬁ@éh&%u@a%&%ﬁ‘cﬁ Koo 16 Q!W&b&e bt §é ?Jcbm Rovision

i dent i fgnfvatd dTET, J0Ah. Wh6E 808 J105] NG9 YsH e | ncl udi ng several of the

char actias-(1a585 8805 8- [@mMNbcarbonyl) by fnely!-6 B¥-GimBho:d 9, 162 8,858 Rxahly@ro-Simethyl- 40

M t 0s aaezindge" ARG Wire1e]1 2-aliddbib-a,78Aé @dtordinh td WhiEH the Azilidpyrroloindole ring system is '
7, 9as dhumitetdd@x yolidwsosane and mtonmycin Cis 7-am no-9a- net hoxy-m tosane. As
to the stereochem cal configuration of the products of this invention, it
I's intended when identifying ghem by ,the root nanme "mtosane" or by
structural fornmula to id nti er eochem cal 50 | configuration

t hereof as the sane as t onmyc\ga C. The structures of M tonycin A,
B,\C’and of Por fironycin a rowds5 2 EP 0 294 828 Bl [err] 5
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A frivial system of nomenclature which has found wide use in the mitomycin literature identifies the
30 foregoing ring system including several of the characteristic substituents of the mitomycins as mitosane.
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Mitosane

According to this system, mitomycin A is 7,9a-di-methoxymitosane and mitomycin C is 7-amino-9a-
methoxy-mitosane. As to the stereochemical configuration of the products of this invention, it is intended
when identifying them by the root name "mitosane™ or by structural formula to identify the stereochemical

50 configuration thereof as the same as that of mitomycin C. The structures of Mitomycin A, B, C and of
Porfiromycin are set out below:
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Mtonycin A'R = [err] = HMtonycin B:R = [err] = OH, [err] Mtoeycin CR
=Jerr] = H15 Porfiromycin: R =[err] 2. Disclosure Statenent 20
Mtonycin Cis an antibiotic whigro g4 geaBiiced by fernentation and is
presently on sal e under Food and Drug Admi ni-stration approval in the
t herapy of dissem nated adenocarci noma of the stomach or pancreas in proven
conbi nations with other approved chenothe tic agents and as palliative
treat ment when ot her nodalities®have 1‘%#2 &f«ﬂt anycin R Bristol
Laboratories, Syracuse, N.Y. si ci atys' Desk Reference 35th
Edition, 1981, pp. 717 an® (n=C and its production by
fermehtation is 25 the subj e . No. 3,660,578 patented May 2,
1972 claimng priority fromég AS i,}lcl udi ng an application
filed in Japan on Apr. gt of m tonycines A, B, C, ‘and
of porfironycin were fi rst3publ itshed by 38" Wbb et al. of Lederle
%or, gtories Division Arerican Q/anam d Conpany, J. Am Chem Soc. 84,
3T85- 3187 (1962). One of the chem cal transformations used in this
St ruct umMRomychARE A SiRRe=Hi t onycin A and nitonycin C was the 30
conver s Memyzin 8:ReobyRrelon,Z=Lay r] - di net hoxymi t osane, by reaction with
anmoni aMiteeytih €:H=adH, & = OCHAPERO- [ err] - net hoxym t osane. Di spl acenent of the-
7- meth o Ryriigmedip RefNHaR! 00GH:iRI=B8Hhas proven to be a reaction of considerable
interest in the preparation of antitunor active derivatives of mtonycin C
The followng articles and patents each deal inter alia with the conversion
of mi t ofyRisclesye Blgtemert- subst it uted ami no mitomycin C derivative having
antitunor activity. The object of this research vvas to prepare derivatives

V\/r‘ﬂ-eh?" wer é""??f?b"é" §53 a’aé’ﬂtﬂ?@ W'a‘l"'i'ds @F"qué By darmontafipn '?\BE@ES“F'SGS% sgleyyrider Foadin
cF"Pf’ pr ;ﬂmbi °"a' Jn “ﬂn"f‘?"ﬂ?yo?fl ‘E%sem'ﬁ@l?d adeg HB) s‘°’P&9h|°§h| ta
et aI

"fg%':; ﬁ% tic aquts d Qjamat

24, 975 . yci sa H@?"se' ana

183r %{’l ne ZSt | ion n%rg 7 ar% %g’ CI%@ mm g}% q_gﬁé%é% per S,
% -of

26 16 5 ,esf“ apan . eIyngmar R j
Cr IR L e ﬁ&i"%:ﬁ%%&%%ﬁ. .

, U Sef tﬁ’@&l%ﬁﬁca%nsf&mét%gs &4@ in th|§ %Qm]sﬁﬂv & nBiaté ‘miempein A?;ﬁ mitomyeheiC Ve the t
, sb). SonvBlaibie B thdldormer, 49E-diffdMmoxyimRSsafts] by UbeRtich /with1&MsbiniaMB tielifatie®,l 7-@rhino-0d/
: Pat ent Mathoxymitidséned DibplacetistiCor ey 7-Bthoxk Qfdlip oNalraiineA had proveh).tdbe Badetiin dNO
4, 231, 98énsidersigel inthreion gheipeapardtion bOBBumbicaetive Sipriviatives of aiompdin GlThe iGNy, doitBs
| ssued Rkd/patdds cbfBdeal iRlendia vith e SonvBiaior it midmycid A46 @, 750 8stituled sioind mitonycinl G,
1984; 5@erivative Ygving aptituredr activity. The dbictal thisNeseauth #8s7to PEPare derivalives Wuchoreimemord 1,

1984 .35 \/peiive,@nd particulady, vihich tgredess taxig thar wiltgTiyc8s, | ssued January 28, 1986;
Matsui et al., J. Antibiotics, XXI, 189-198 (1968);

Konishita et al., J. Med. Chem., 14, 103-109 (1971);
lyengar et { al., J-Med. Chem., 24, 975-081 (1981);
./ lysngar, Sami, Remers and Bradner, Abstracts of Papers, 183rd Annual Meetmg of the American
40 Chemical Society, Las Vegas, Nevada, March 1982, Abstract No. MEDI 72;
lyengar et al., J. Med. Chem., 26, 16-20 (1983);
lyengar et al., J. Med. Chem., 26, 1453-1457 (1983);
Cosulich et al., U.S. Patent No. 3,332,944, issued July 25, 1967;
Matsui et al., U.S. Patent No. 3,420,846, issued January 7, 1967,
4 Matsui et al., U.S. Patent No. 3,450,705, issued June 17, 1969;
Matsui et al., U.S. Patent No. 3,514,452 issued May 26, 1970;
Nakano et al., U.S. Patent No. 4,231,936, issued November 4, 1980;
Remers, U.S. Patent No. 4,268,876, issued May 19, 1981;
Remers, U.S. Patent No. 4,460,599, issued July 17, 1984
50 Vyas et al., U.S. Patent No. 4,487,769, issued December 11, 1984.
Vyas et al., U.S. Patent No. 4,567,256, issued January 28, 1986;
Vyas et al.,, U.S. Patent No. 4,579,737, issued April 1, 1988;
Bristol-Myers Co., G.B. Patent Application No. 2 165 249;
Although there has been a considerable number of mitomycin C analogues prepared, none of the
s6 compounds of the present invention are disclosed in the references cited above or references cited therein.
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Was et al.,” U S. Patent No. 4,579, 737, issued April 1, 1986; Bristol-Mers

Co., G B. Patent Application No. 2 165 249; Although there has been a

consi der abl e nunber of m tonycEr o2e2B@jues prepared, none of the 55

conpounds of the present invention are disclosed in the references cited

above or references cited therein. 3 EP 0 294 828 Bl SUWARY OF THE

I NVE f ention is concerned with a group of mtomycin C

anal ogs havirn% a cyclic acetal or thioacetal substituent in the am no group
Pu b

e, 73RSt avoniands conesmes vifye Sy of il BeAnop peingch oy rofeh
s o r i RSB 1 5 e O LBHABE. TR PORIY e o -

indé’pe?]ea lad “'Sxygen or sulfur. The conpounds of Fornmula | are inhibitors
of experimental tunmors in animals. They are enployed in a manner simlar to
m tomycin C and, [ antitunor purposes, th de’ nistered to a mamal
bearing a tunor/in Substantially®non-tofic an r effective dose.

DES§RI PTI ON OF Wkﬁ)\l 25 Thefpresent invention provides novel
m"t’onyci n C anal hasng a™y eCelNal f&cﬁjﬂ oacetal substituent in the
am no group at the 7-position » .t here are provided novel
conpounds of the Formula I 30 rr] 36 40 wherein Ris -

hydr ogen or nethyl; and (&Bg d . gpEttient | y oxygen or sul fur.
Themparticularly preferred  conpag i nvention are (a)

7-[ (1, 3- Di oxacycl opent - 2-yl ) et hyl ] am no- 9a- met hoxyni t osane, 45 (b)

7-[(1, 3-Dit hi acycl opent - 2-yl ) et hyl | am no- 9a- net hoxym t osane and (c)

7- [ ( 1- herein isfydregan opipathyt-and iangr paph [ajecirdopeadently paeraX y¥iut osane. The

c onpounddhesompeynde, piFormuyla,| arg) ishibjtogs of expgrimontal fumeesyin AnrpRls. \TReY 52 0MPIOYRY indt  pat h
( Msmpnnprﬂplp&{oéﬂtommgg thfor@ntitupor purpgses, they are admlnlste_red to a mammal bearing a

tumor in substantially non-toxic antitumor effective dose.

DESCRIPTION OF THE INVENTION

26 The present invention provides novel mitomycin C analogs having a cyclic acetal or thioacetal
substituent in the amino group at the 7-position. Accordingly, there are provided novel compounds of the
Formula |

-

35
CH,

OCONH2

V4 OCH3

s C

wherein
R is hydrogen or methyl; and
X and Y sach are independently oxygen or sulfur.
The particularly preferred compounds of the inventich are _
(a) 7-[(1,3-Dioxacyclopent-2-yl)msthyllamino-9a-methoxymitosane,
45 {b) 7-[(1,3-Dithiacyclopent-2-yl)methyllamino-9a-methoxymitosane and
(c) 7-[(1-Oxa-3-thiacyclopent-2-yl)methyllamino-9a-methoxymitosane.
The compounds of Formula | may be prepared by either reaction path (a) or path {b) as illustrated in
Scheme 1. '
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EP 0 294 828 'B1 Schene 1 5 [err] 10 15 path (a) 30 40 In reaction path (a),
the conpounds of Fornmula | may be prepared fromthe conpounds of Fornula Il
by treatment with a primary ani reP @geagssBiornula IV. In a specific exanple
descri bed herein, the conmpound of Formula Il wherein R is hydrogen, also
commonly known as Mtonmycin A was treated with a thioacetal of 45 Formul a
|V to prodesamehe correspondi ng compound of Fornula | wherein Ris
hydr ogen. "Atrternati vely, the conpounds of Forrmula |I may be prepared from
t he bi s-am di no conmpounds of Fornula Il and the appropriate acetal s of
Formul a 1V. The conpounds of Formula Il are known and nay be prepared by
t he psrocedures of Was—a oﬁiz. as described in U S. patent 4,487,769, issued
Decenber 11, 1984. 50 The reaction conditions for the preparation of
conpound¥BR Forsyle\ AffHgi t her reaction path (a) or path (b) are not
critical. Thq be cafyxied out in an anhydrous organi c sol vent
such.as a lg = q@-kong as it is conpatible with the reaction
confdi ti orfds bXxcess\g he primary am ne reactant,  on a nol ecul ar basis,
is generally erﬁ)l oyed. A reaction tenperature in the range of from about
[err] to about [err] is preferred. For conveni ence, we prefer to conduct
the reaction in nmethanol {t anbient tenperature. 55 Usef ul ness of
conpasinds of Formula | in i negpl astic therapeutic methods of the
invention is denonstrated by gy é‘gul ts of in vivo screening procedures
wherein the conpounds are admn ered in varying dosage anounts to mice in
whi ch a P-388 | eukem c or B16 nel<dnom c condition is induced. 5 EP 0 294
8@8%1%% Activity Against P-388 Mirine em a Tablges | %8P ont ai n t he
r i1 s .of |aboratory tests with [er#d] mice inpladted iptr ritoneall

x : e ieA‘N.«s’“gp P 388 i x

with a tunor inocul f [err] ascit B8 né 3 eukeni a and
treated with vari ouE doyestgfizeither a test 5

~anpleXl, 2 or
3, or with mtonyci The conpounds were agk by i'f'}aperitoneal
v ' o
25

path (b)
30
o OCON=CHN (CHy)
35
(Ciy) ,NCH=N ; OCH,
IIXI
N N-R

L CH
\/-40 3 °

In reaction path (a), the compounds of Formula | may be prepared from the compounds of Formula il
by treatment with a primary amine of the Formula IV. In a specific example described herein, the compound
of Formula Il whersin R is hydrogen, also commeonly known as Mitomycin A, was treated with a thioacetal of

45 Formula IV to produce the corresponding compound of Formula | wherein R is hydrogen.

Alternatively, the compounds of Formula | may be prepared from the bis-amidino compounds of
Formula 1Il and the appropriate acetals of Formula IV. The compounds of Formula lll are known and may be
prepared by the procedures of Vyas ot al. as described in U.S. patent 4,487,769, issued December 11,
1984. '

50 The reaction conditions for the preparation of compounds of Formula | by either reaction path (a) or
path (b) are not critical. The reaction may be carried out in an anhydrous organic solvent such- as a lowsr
alkanol so long as it is compatible with the reaction conditions. An excess of the primary amine reactant, on
a molecular basis, is generally employed. A reaction temperature in the range of from about -15° C to about
50°C is preferred. For convenience, we prefer to conduct the reaction in methanol at ambient temperature.

55 Usefulness of compounds of Formula | in antineoplastic therapeutic methods of the invention is
demonstrated by the results of in vivo screening procedures wherein the compounds are administered in
varying dosage amounts to mice in which a P-388 leukemic or B16 melanomic condition is induced.
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i njection. THe nethodol ogy used generally followed the protocols of the
Nat i onal Cancer Institute [Cancer Chenotherapy Rep., 3, 1-103 (1972)].

G oups of six mice were used fEP029d182883age anount and they were treat ed
with a single dose of the conpound on the day after inoculation or they

were treated with a single dose of the conpound on a daily tines five
schedMMM&Mne treat ed control mce was 10 included in

| gaggsffr%%%ﬂﬁ?ﬁﬁgml nl'ges e m t(;é% " reat eq%ﬁ;ﬁ s :\:ﬁ%e |yg€ USSF as
time i : | i ; nd ini i '
;;;gmﬁfsogih LSRR T g g:@"g_;ze, ol 'a@; <4
3 1
Or Sl Xgore Qf o &ﬁr&, Qh@éay%ftéﬁ@o%blétﬁng th H&e'& Mce

wei ghi éﬂﬁle%s&&f%ﬁﬁmﬁé&ﬂd ¥k Gail§ FREOWE Sciidbde. A dr&-’ﬁ%f foh saiffd dated J:éntropffucé'ﬂast 0
a p‘ioOthU%lB@ lirY eath CHoRd¥Bof rifBits. CEHB ShidR &l ceidaf®a Srolps wI:l%QnéuﬁlS&l ab S PSR

er ndoRdsl A 80 B&Y protoddl wi6 drhfloyddd Wit thb Snelah Suriva i D Hayk [bBing BaBrmined Vdr\6adn ti Ne
of t hegréupeiinfich GO nintbet BEsSUNRGIR o WieVéndadf thel :msdayf or 3 @lap Pbriod deing @dtLE th
cont r Qlarenthesiy) The mies wBOveighttEbeldé iréutmdnt arit agein ©0 dy five ofLSHk.IMhG shangelinlweighdi ed
W t hi nwasitaken gkogymeasa obdrigoficily IMitewsighing 20 Yoahs €ach aneesl eniployea and adoas rwelghan 125 -
I ndrsc if @ ta dpptoximately @rgrdniscas tnotaaohsideradxcessifec The reslts ward deteranéhed Titerms ©f Beni ng
r esul t BC whicisiihecratio of ghednehn sevivahtiméeftthe theated grepotortieismesnn siiixivaitilne of the saiineand 3
ar e ustepigll coptrolzgrupttimad i 00 fea-Ralineftigated eanireljanimaln ugfalndiedithina¥ne daysi dmeffect t unor s
such 48 tgonggit%| He rays| i or ympipthan 125 indicates that a significant antitumor effect wasmachipyed; on of
P- 388 TharseiseninadapulipinaTables &aqd I show fpet the compppags of Bxgraples 1,3 and 3 are usefu asT
MSE/ antitumor ag?ﬁts for inhibitiog of manypglian mef tymors such as P'3§%'ﬁ'éﬁ'[5‘|a ng/ kg/ i nj

Days "% T/ C D. 5 D. 5(34) 30 Mtonycin C Day 1 _

3.2 28.0 311 6/6(1) 1.6 17.0

189 43 —616—6—8 1‘—35—*31-%—& 450~ —o—8— 6/6 0.4

12. Q 133 - 0.18hibitich 6F0p-288 Murine féukemia 128 -0.2

6/6 0.1 10. 0 111 " -0. 4 6/6 35 Days 1--> 5 1.6

17.0 189 -1.7 g 0.8 Effegt AWC, 147 1.0
P urv

Treatment ‘1' )
%g 0. ateria 125 o2 ;;.n k in (ga s '1966 Og‘ 5 D, 8?_‘%‘2‘;{?
12. 6o M;tom§§§1 ¢ payD. 4

3.8/ 6 0.0%8.0 3110. 0 -2.2 1lKé(1) +0. 8
6/ 6 Conpound of Day 1 %.g 12. 18262 igg >34.-0..§ >;:§3§ -3.3
6/ 6(4) Exanple 1 4 0 300
1.4 6/6(1) 3.2 7 1580 133 0.3 Hee(n) 45
1.6 14.5 161 4.7 -O. 3 10 0 6/31 -0.4 6/6
35
pays 1—>5 1.6 17.0 189 -1.7  6/6
vs 1= 0.8 15.0 167 -1.0  5/6
: 0.4 12.5 139 -0.3  6/6
0.05 10.0 111 +0.8  6/6
4 of Day 1 12.8 34,0 >378 -3.3  6/6(4)
2225322 N o : 6.4 27.0 300 -1.4 6/6(1)
3.2 22.5 250 -0.8 6/6(1)
% 1.6 14,5 161 -0.3 6/6
0.8 12.5 139 +0.2 6/6
0.4 12.5 139 +0.3 6/6
Days 1—)5 3.2 >34.0 >378  -1.5 6/6(3)
80 ays 179 1.6 26.5 294 -1.3 6/6(2)
0.8 16.0 178 -0.5 6/6
0.2 12.0 133 -0.5 6/6
0.1 11.5 128 -0.2  6/6
55



0.8 12.5 ' 139 +0.2 ° 6/6 0.4 12.5 . 139

+0. 3 6/ 6 Days 1-->5 3.2 >34.0 >378 -1.5

6/ 6(3) 50 EPO2ghg38B1  26.5 294 -1.3
6/6(2) 0.8 16.0 178 ~-0.5 6/6 0.4 13.0

144 -1.0 6/6 0.2 12.0 133 -0.5 6/6 0.1
11.5 128 -0.2 6/ 6 55 EP 0 294 828 B1 TABLE | (Contd.)

| nhi bi t i 0n—et—P—388—Miire—tetierniEABLELL feont'dANC.. Treat ment  Dose. | P

MST  MBT gm mﬁwm&pro% BAYeR! rdline Leulﬁbsf‘du' e ma/kg/in]
Days 5 % T/C D. 5 npoun 12. 8 >34.0

>378 -2.3 6/ 6(5 10 Exanple 2 Effect aAwC, 6.4 12.5
139 6/ 6. fLrgatment (Boge, IP | MST  M§' /6 1 Srviversi2 5
139 ~Ma eria edule . in S $ . GéG - ¢ 5(34) 12. 0
133 - Copoundbf May 1 12.8 Bays 1-53%8 3.2.3 /616 5
183/ 1 - Exsmple /6 1.6 14.6 4 115 1391 “¥h6 0.f 14.0
156 -0.2 6/6 0.4 12. g - 330 167 8 ""B/l6 0.626 3.0
144 +0.1 6/6 0.1 11. 8 1 4 i% §0rrp0und of
Day 1 12.8 >34. 0 548 12. .3 13P/ 6(340 {
6.4 23.5 26D1 -(%. 9 »2 6/ 6( F 5. 2 183 12. 5103 6/ -0. g
154 ays3—>»5 - 44
6/6 1°6 12.5 £3 P& q 50-8 161 1581 et
6/ 6 0.8 14, o 156 -0.2 6/6
0.2 13.0 144 +0.1 6/6
: 0.1 11.5 128 +0.4  6/6
\_ 20
Compound of Day 1 12.8 >34.0 >378 -2.3 6/6(3)
Example 3 6.4 23.5 261 -0.9 6/6(1)
3.2 15.5 172 -0.5 6/6
106 12'5 139 "003 6/5
0.8 13.0 144 0 6/6
25 0.4 11.5 128 4+0.4 6/6
Days 1—95 3.2 29.5 328 -2.2 6/6
1.6 - 18.0 200 -1.1 6/6(1)
0.8 16.0 . 178 -0.4 6/6
0.4 13.0 144 +0.1 6/6
30 0.2 12.0 133 0 6/6
0.1 12.5 139 +0.2 6/6
Control . Saline 9.0 - +1.8 10/10

Tumor inoculum: 1.06 ascites cells implanted ip.

Host: CDF, $ mice.

Tox: < 4/6 mice alive on day 5.

Evaluation: MST = median survial time.

- Effect: % T/C = (MST treated/MST control) x 100.
Criteria: % T/C 2 125 considered significant antitumor activity.
AWC: average weight change (treated-control) in grams (on day 5).

35

50
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25

: : 0.4 ¢ 11.5 128 +0. 4. 6/ 6
Days 1-->5 3.2 29.5 328 . =22 6/6 1.6 18.0 200
-1.1 6/6(1) 0.8 16.0 EepoZiB2sB1 -0.4 6/6 0.4 13.0
144 +0.1 6/ 6 30 , 0.2 12.0
133 0 6/6 0.1 12.5 139 +0. 2 6/ 6 Control
Sal i ne 9.0 - +1. 8 TABYE! 10 Tunor inoculum [err] ascites
cells inplanted ip. 35 Host: [err] mce. Tox; < 4/6 mce alive on
day 5. |Eval uation: MST = naghiskion otP-38sMuribd akendd  €Ct: % 1T/ C = (MBT
t r eat e@-SF—controt) 460~ Hefrta—T1-%HC—125 rstder-edrstegat-fi cant
ant ¥t uf¥® Bkt i vity. A\@ea“g%%@%":vﬁ?’@“f‘”sgﬁé Ejf{r Sh1AVC gB R Py "Tﬂ°ﬁ gr ans
(on day 5). 45 50 55 3°°Me¥ey 9 294 329 B1 TAHLE*IMC | hhibition|Bi5¥4ss
Miri ne |MiexriyeiniCa 5  MjtBayifal | 3.2 22.0r dat 2@t pPose24l P ny/dey NST Days
Ef fect |MST AWC, gm D. |6 Surv| vor 9.6Schegdulizs 156 -0.9 66 % T/C
D, 50( 39) Mtonycin C D&8 1 120 3. A50 22.80 6/6 2745
-2y 6/6 1.6 12.p 04 156 11.0 - 139 9 046/ 6| 0.98
12.0 150 -0.8 0%/ 6 {10100 125 ~ +08 6/6
0.4 11.0 138 0.0p 4|1 90 g 6ld32 ti49. @ 68 | 125
+ 0.6 |Compolrd@fBxatple2] Day©. D 256 113 135 Hi9 4 52 6/ ¢ G@mwmqund of -
Exampl ¢ 2 Day 1 25.6 12813. 9 215 |16%69 -2:75. 2 6/6 6/ 6 15
12. 8 21.5 269 64 2.7 155 |6/ G96A -23 1545 68 194
-2.3 6/6 3.2 13|5 32 1j6913.5 169 1. b -186 6/6 66
16 130 163 -1.2 6/6
0.8 12.0 150 -13 6/6
2 04 11.0 138 +0.3 6/6
0.2 100 125 -0.2 6/6
0.1 2.0 113 +2.0 6/6
Control Saline 8.0 - +24 .10/10
25 Tumor inoculum: 105 ascites cells implanted ip.
Host: CDF; ¢ mice.
Tox: < 4/6 mice alive on day 5.
Treatment: day 1 only.
30 Evaluation: MST = median survial time.
Effect: % T/C = (MST treated/MST controf) x 100.
Criteria: % T/C 2 125 considered significant antitumor activity.
AWC: average weight change (ireated-control) in grams (on day 6).
35
Activity Against B16 Melanoma
W ' Table lll contains results of antitumor tests using the B16 melanoma grown in mice. BDF, mice were
0 ©mployed and inoculated intraperitoneally with the tumor implant. Groups of ten mice were used for each
dosage amount tested of either test compound of Example 1, 2, or 3, or mitomycin C, and the mean
survival time for each group was determined. For each dosage level, the test animals were treated with the
test compound on days 1, 5 and 9 by intraperitoneal injection. A 60 day protocol was employed with the
mean survival time in days being determined for each group of mice and the number of suvivors at the end
“© of 63 days being noted in parenthesis. Control animals inoculated in the same way as the test animals and
treated with the injection vehicle and no drug exhibited a mean survival time of 20 days. The survival time
relative to that of the controls (% T/C) was used as a measure of effectiveness. The minimal effective dose
was defined as that dose exhibiting a % T/C value of 125. The screening results in Table 1ll show that the
compounds of Examples 1, 2 and 3 are more sffective than mitomycin C with significant survivors at day 63
s0 and, therefore, are useful as antitumor agents for inhibition of mammalian malignant tumors.
55
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1.6 13:0 163 ~1.2 6/6 0.8 12.0 . 150

-1.3 6/6 0.4 11.0 138 +0. 3 6/6 0.2

10.0 125 -0.2 EP (5291 d281B1 9.0 - 113 +2.0
6/ 6 Contr ol Sal i ne 8.0

+2. 4 10/ 10 25 Tunmor inoculum Jerr] ascites cells i rrpl anted ip.
Host: [err] _mice. Tox: < 4/6 niceTABLE/IL 1 only.

30 Eval uation: MST = madlﬂ étér!\/i al ;Ijgﬁ!’ Ef{ﬁ?_ % T/C = (MST
treated/ MST control) x 10 L 125 consi dered
significant antitunmor activity. AWC. avemggggcyei ght,change
(tredted-control) in gr pgke [ 1P daymﬁj 3&sﬁct I Vi tgmn Aga| rsnrvm&s\/EI anoma
Tabl e | IMaweriadl NS r esumbgkefing Days) 6 pShnoma gr own
inmce. [err] mce were 40 errpl oyed ?nd |g cuI at ed |ntraoo r|toneally W th
t he tunoMitamycantS Groups of ten g ésed fdrieac %qtgg: anount
tested of either test conmpoynd of égrpl 1&0 2, o.ro_é, origplpemycin C, and
te nean survival tine for gach graypowas 1d5term-med Faomach dosage
| evel, the test animals were treated with the test conpound on days 1, 5
and 9 bycémpcumaestt oneal |n§ect|on20/>060 d-&g prot'doél vva%°/ I4 yed with the
mean surBxamglet ine in days Being dg l_.’for €t 3 ce and the.
numbes of suvivors at the efid 45 & g0g d&ggbei ng Qt ed id{ﬂf&ﬁ nt hesi s.
Control aninmals inoculated I'n the sanme way as the test ani rrals and treated
W th the &&tdl @@ vehicle gnd no@aug exiplsi ted <L vean sado(a8d tine of 20
days. Thgx M wal tinme relative t@3that x¥15 he contd ol sl »%oma:) was used
as a neasure of effectiveneds. TheédiRi ma?t31éffectT dos% Zﬁ 3ef| ned as
2¢jose exhibiting a % T/ & val ue?eéf'°125> Phe scttehi ngtfei®ls in Table
1l show that t he conpounds qof Exajgll gs 1,314 and 3 aye mpspRfshective than
m tonyci ofi gnlflcang surV|>\@r§ at,gia_-,y 63 50.&nd, 10 e0(@hore, are
useful a 5“‘ r'tanor agents fgor inhigai.bi omy3¥s mammelisan n&b/YH&aNt tunors. 55
8 EP 0 294 828 Bl TABLE Rl | | nhi€8i.0i on>35 B16 #@i%hnond06L0(5)

Effec? AV, |
Control Saline 20.0 - - 70.. 6 10/10
Tumor inocuium: 0.5 ml of a 10% tumor brei, i.p.

Host: BDF, % mice.
30 Treatment: Days 1, 5, & 9.
Evaluation: MST = median survial time.
Effect: % T/C = (MST treated/MST control) x 100.
Criteria: % T/C > 125 considered significant antitumor activity.
AWC: average weight change (treated-control) in grams (on day 6).

35

_ In view of the antitumor activity observed in experimental animal tumors, the invention includes use of

N the substances of the present invention for inhibiting mammalian tumors. For this purpose, they are

40 administered systematically to a mammal bearing a tumor in substantially non-toxic antitumor effective
dose.

The compounds of the present invention are intended primarily for use by injection in much the same
way and for some of the same purposes as mitomycin C. Somewhat larger or smaller doses may be
employed depending upon the particular tumor sensitivity. They are readily distributed as dry pharmaceuti-

45 cal compositions containing diluents, buffers, stabilizers, solubilizers and ingredients contributing to phar-
maceutical elegance. These compositions are then constituted with an injectable liquid medium extempora-
neously just prior to use. Suitable injectable liquids include water, isotonic saline and the like.

DESCRIPTION OF SPEGIFIC EMBODIMENTS

In the following examples, all temperatures are given in degrees Centigrade, and melting points are
uncorrected. Proton nuclear magnetic resonance ("H NMR) spectra were recorded on a Joel FX-80Q or
Bruker WM360 spectrometer in pyridine-ds and the pyridine resonance at §=8.57 is used as an internal
reference. Chemical shifts are reported in & units and coupling constants in Hertz. Splitting pattsms are

55 designated as follows: s, singlet; d, doublet; t, triplet; g, quartet; m, multiplet; bs, broad singlet; dd, doublet
of doublet; dt, doublet of triplet. Ultraviolet (UV) spectra were determined on a Varian-Cary 219 spec-
trophotometer. High resolution mass spectrum (MS) was determined with a Kratos MS-50 spectrometer and
FAB ionization. All evaporations of solvents were performed under reduced pressure, and the term “ether”
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Dose, |IP VST . MST : gm ' Survivors Materi al-

nmg/ kg/ i ni Days % T/ C D 6 D. 10(63) Mtonycin C
4 33.5 168 EP0294828B1 10/10 3 ' >63. 0 >315
-1.2 10/ 10(5) 10 2 38.0
190 : -0.3 10/10(1) 1 i 37.0 185 -0.5
10/ 10 ischstfybeibfy ugjess otherwise indicated. 8 20.0 100 -1.5
10/10(4) Exanple 1 _ 6 >63. 0 >315 -1.6
9/ 9 EEQMLP 1 >63. 0 >315 -1.7 10/ 10(9) 2 38.0
ig(])_% 7-I(1 3-Dloxacyt%qpegt—Z-yl)meQnﬂ)l@?ngnR;Bq me{TBgy dsp@ef 2 8 6 >63. 0
>63. 0 10/10(8) 4 >63. 0 >315

A. N<(T7 iéﬁ 3?@3 -2, yimothy
0.7 A N-( :§ nt metinyf&mme 5 >63. 0 >315

-0.5 A mixthfd/ ok 8 0RiimetHigeRYBHin®{10.5 g, 0.1 mols), sthylene glybbl (7.45 g, 0.12 rﬁ&g’) itbenzeng 319
- 2.0 was heatdd/ alQe(ﬂgQ tomparaidicCand the water formed was collectedgby azeotropic digftdh. After 3815
-1.6 hours, { therbacliénOthixtire was evapoﬁ@a ulider redﬁo%airessure and the rodidu® was treatedl% 67) 2
>63. 0 ml of TNBNJDH. The aqueous mixtutb was extracte® wittDéhlorofot, draed bridvaporated to give 10.0 g of
Sal i Nene title compoundGs @ yellowish liquid which was used @itHdut further prdifbatidd inftierpext Stsmcul um . 0.5
m of a 10%tunor brei, i.p. Host: [err] m ce. 30 Tr eat nent : Days
1, 155 B. &l(D3-Dieaiainpentry)méiiiTlaminoBaimethoxgmitosaral ti ne. Eff ect : % T/C= (MT
treated/ MST control) x 100. Criteria: % T/C [err] 125 consi dered

ignifi cﬁam'xtemtcrftZrm)metbudwwngthvlemm\m-N‘éﬂnﬁ@@wwlem%g@hoxvmosane
(t r eati498-mgp p mqe)lpwepprq# EAYINDIe tepaprogyiure pesciihed ip BF- Ratpet 44 78 pedt N4t vity
obser FiRgcysiorasgy ﬂm%ﬁmve ﬁ-’rﬁ Sre?-3t TRele [p"fm@d i PR Al gh anhydrpysfaghandl vagt ¢t he
shbdt é?‘ff?@?‘ "‘t*ﬂ’ép §é‘?ﬁt‘8 %n‘?‘? Sesulling: sojufien; g E%qaﬁ'g" fgg‘ﬁ?ﬁ“ "h"et' & %V' For

e o

this aiff)a" S.qraapig ipyan s earing

q
a tunﬁ%ﬂ?&ﬁ?‘tﬁ@f' fou PT"J"?%’ ?8&?" °§ﬂ$f’?t’3 S 2 tgﬁpounds
of t h&, REes m st%f' ng ?I-geziﬂk\f Mﬁgo@gﬂ qﬁ)rhkcyg . é’e%‘?dJ)B(H)' th?ﬁ& 69!5‘ in

e

rrchg t4 as mto
c ﬁ,.g‘egx) Q{g:ﬁ; r doses may be errpl oyed dependi ng upon the

part ' CUi—n@ﬁ Rb46Iién ﬁéﬁ%b&c&r&ﬁht Y-caltldeir Acscbengi | y distributed as dry
pharmaceuti- 45 cal conposi trogHaSor@wétapd. 3Ry di l uents, buffers,

stabilizers, solubilizers and ingredients contributing to phar- maceut i cal
el egamianplél'mese conpositions are then constituted with an injectable liquid
medi um extenpora- neously just prior to use. Suitable injectable Iiquids

i ncl udd(vieRibircycloprnt-Zyyimpthyidninpedasmethokimitosank e .

A. N-(1,3-dithiacyclopent-2-ylmethyl)amine
35 :

A mixture of 2,2-diethoxyethylamine (6.66 g, 0.05 mole), 1,2-ethanedithiol (.42 g, 0.1 mole) and p-
toluenesulfonic acid monohydrate (19.0 g, 0.1 mole) in 150 mi of benzene was heated at reflux temperature
for 18 hours and the water which was thereby produced was removed azeotropically with a Dean-Stark trap.

\_~ The reaction mixture was evaporated under reduced pressure and the residue treated with 50 mi of 10%
40 NaOH. The aqueous mixture was extracted with chioroform, dried and evaporated to give 9.0 g of the title
compound as an oil.

The product was dissolved in 35 ml of tetrahydrofuran and the solution was treated with a solution
containing anhydrous oxalic acid (4.5 g, 0.05 mole) in 35 ml of tetrahydrofuran. The white solid was
collected by filtration, washed with tetrahydrofuran and disthyl ether and dried in vacuo to give 8.0 g of the

45 title compound as a mono-oxalate salt. -

B. 7-[(1,3-Dithiacyclopent-2-yl)methyiJamino-9a-methoxymitosane

A solution of N-(1,3-dithiacyclopent-2-ylmethyl)amine was prepared by adding excess triethylamine to a
s0 methanol (3 mi) solution of N-(1,3-dithiacyclopent-2-ylmethyl)ammonium oxalate (113 mg, 0.501 mmole)
[prepared in Step A). This solution was added {o a solution of mitomycin A (140 mg, 0.417 mmole) in 2 mi
of methanol. After 18 hours of stirring at room temperature, the resulting solution was partitioned between
water and ethyl acetate. The organic layer was washed with water and brine and dried over Na2S0,.The
residue obtained after evaporafion of the solvent was washed with ether to give 150 mg of the title
55 compound; m.p.=87-80°C. .
'H NMR (pyridine-ds, 8): 2.20 (s, 3H), 2.80 (m, 1H), 3.06 (m, 1H), 320 (s, 3H), 3.55 (dd, 1H), 3.90 (dd, 1H),
4.50 (d, 1H), 4.92 (t, 1H), 5.40 (dd, 1H);
UV (CHsOH\ ya): 220,370 mm; '

10



DESCRI PTI ON OF SPECI FI C EMBODI MENTS 50 In the foll ow ng exanpl es, all
tenperatures are given in degrees Centigrade, and nelting points are
uncorrected. Proton nucl ear mageeto ze4re2s@iance ([err] NVR) spectra were
recorded on a Joel FX-90Q or Bruker WVB60 spectroneter in pyridine-[err]
and the pyridine resonance at [err]=8.57 is used as an internal reference.

Chem cal shifts af qngSaRidier &N St |Usbas;aPf, el yRgsgopstants in
Hertz. Splitting pa‘t‘t‘erns are 55 pogpi g@esbggl A§), gﬁ; oms,:1_5$_, singlet; d,
doublet; t, trinpl —erart-et-—m—tr £ p%et, bs—Bread—s+nhgl et ; dd,
doubl et of doubl et dt doublet of triplet. Utraviolet (UV) spectra were
det erni ed on a Var| an-Cary 219 spec- trophotoneter. Hi gh resol ution nass
spectr was determned with a Kr atos Ms5-50 spectroneter and FAB

i oni zat;RpoX . Bhe performed under reduced
pressur B 2 94828 Bl is diethyl ether unless
'M( o &gﬁﬂm ] am no- 9a- net hoxym t osane. A.

N- (1, 3- di axAse! P RRRetrdzybiniBinRY (9321, 97 Andie), . HérGapRbtnahol(r®i gTolhAde kil ami ne
(10. 5 Otolubhedulibiid Stid méHoydr=8@9.0)h YDinolé) in 950 rl) of Bondetie Wad Roatell Bt BARAGARIrakie WAS
heat ed fat 19 1lns did the Waer wHidhwas &idfdby rodused wds réroveEkettidBicdll@ witle s Dées- Stk trap. :
azeobs OTHeCreshtiot mixutd wasnevagdrdter aritiSthé) @asidee trbdtesl withaB0t mbof 10PX baueeus\VWeOH. The
evapor asqeebus mikture wasthxttastbd pitie sidarigrma dribd tahb evapsatetite gine 8.0 grotthe tith campdund 40 i

of 1N NaGH. whith evas fydbes purifind Ry vaceunwgisiilidion atald 4-428 °iiQ-20 rombg)roYield 22 odf theditleand
evapor atosuound agigeloriegs Iguid- of the title conpound as a yellowi sh |iquid which
was used W|thout further prU|f|cat|on in the next Step. 15 B.

754 20 3B b GHEls e Parmetieky BHosaRa: hoxy i tosane A ni xture of

7-[ (di met hyI am no) et hyl ene am no err - (di met.hyl ani no I ene- 9a- met hoxy

i tosan(e 5°"9'° ‘11 ?:é' RopiL[o 'f%C'ﬁ;R?B, s ti bed

in US. ép??‘“/ r‘@ i% e a3 ﬁ%@%(zs
5:% ?

m sol tio was partr 10! de y a
g, 2%5 3 da,q'h %Bu tém%d Y
at roorQ’ ‘rea%br @,r) e{&g%,gpo ‘?116 egs! 5 S0l Ut |on was partiti oned
bet Weenu-l'\ﬁrhﬁ Fg 116,13.163) A& Bm@b@(ddaﬂﬁ 3ol @€ 11t he
or gani c4k@me{|.| VEERSD) m), y@rm{'err] and evaporate e resi due was

preci pi paicdo rxqmmbed,@,pe chl ori de and petroleumether to give 260 ng
(44%g9 of the title conpound, m p. = 93- [err] [err] NIVR(pyrrdr ne-[err]):

2.10 (s, 3H), 2.7§m—tHr—3—0 _ ¢ (dd, iH),"3.90
(dd, 1H), 25 4.50 (ﬁ‘,iﬁfiﬁ"fd?."f‘eﬁi‘{"‘é‘%),};%@_(dﬁ,fsf, ﬂé}o 219, 365 nm
H gh Resol ution Miss_Spectrum eund | £ S50 me_ 4 d“ Found for ne:
420. 1737.
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Claims

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, T, L}, LU, NL, SE

(% 1. A compound of the formula
40

o A

CH,

OCONHZ

/ OCH 3

¢}
50 -

wherein R is hydrogen or methyl; and X and Y each are independently oxygen or sulfur, and the
pharmaceutically acceptable salts thereof.

65 2. The compound of Claim 1 which is 7-[(1,3-dioxacyclopent2-yl)methyllamino-8a-methoxymitosane.

3. The compound of Claim 1 which is 7-[(1 ,3-dithiacyclopentz-yl)methyllaminb-9a-methoxymitosane.

1"



30 Example 2 7-[(1 ' '

, 3-Di t hi acycl opent - 2-yl ) net hyl ] am no- 9a- met hoxym't osaztﬂ‘\“““l“ “l““l‘l“l“‘

N- (1, 3-dithiacycl opent-2-yl net EPIO204 8288 BB5 A i xture OFRMSCTN "y s *

2, 2-di et hoxyethyl amine (6.66 g, 0.05 nole), 1,2-ethanedithiol (9.42 g, 0.1
nol e) and p- toluenesul fonic acid nonohydrate (19.0 g, 0.1 nole) in 150 m
of benzene was Heatst@at for €hJHdxNOESP Er 0190148, | &1, 538 hau{zssand the water

whi ch was t her ey pr oduced was rreumy €dcaaomot [ opbeal | W, wigih{a Dean- St ar k
trap. The reactiom M XtoOre Was EVAPUT ated—urmier—Teduced—pressure and t he
resjdue treated with 50 m of 10% 40 NaOH The aqueous mi xture was
extra@g&,y\éth chloroform dried and evaporated to give 9.0 g of the title
conpo an oil. The product was dissolved in 35 nl of tetrahydrofuran

and tI7qumg.gltmggdmgt.g.!?ﬁ@{@ggﬁ_jmotdg.mwﬁfogdaa contai ni ng anhydrous oxalic
acid : O rofuran. The white solid was
col b e @t RQt-Oya-3-tiabycRbénByimsghathewi t h tetrahydrof uran and diethyl ether and
dried imvacuo to give 8.0 g of the 45 title conpound as a nono-oxal ate
salt. B.A whifnfd p32,Didibihoxetpanipe (8322, OLOY madid),y2-inantapioathsol (AR §.0XY mobpadne A
sol ut iaheneshifdnic(atid 3ratiphydialed Y50 g Pnol@)-iy BSterhiof byraenerves heatedmat eafia eupdysturaddi ng
exces fr1g heurhgriddhe walertwhich w89 tharebshemdiiced Basreroved hasprapigallyfwith a Dean-Stark trap. -
N- (78, Jhelreapion oyictirepeast evaporatasdeand\ihg sasidum itreatechwith BQ el Of 18% rpgueogs §adH.nthe| e)

[ pr epafuegus ixtafeyss sxtracted, wih ehigreiermy driedp8d ayagergted 19 diye 9|9 af theditecompryndaici n A
(140 oil whiom was, fliflieppurified by yacuugy digtilation o} 14-125 ° (10-20 BMHg) 1p yieldr2.2,q pfithe at
room Pdgs A PlorlpstdWidsyl ting sol ution was partitioned between water and

ewl [ng_ ate ?’ecoo ni.c elrno__skr}‘dsvyalth wat er and brine and dried

h $ HS 6—a +ape+rat i on of the solvent was
washed W (803 B&hiomcidaVfeatrd of nﬂg ta?ﬁ N1 b eBs- iRy R ORERR D et aRin 372‘3;2'.[ err].
[err] oNNRnbiBY fotePhrB&® i Step AF fnl atga?%l- anl Was l’lkﬁm agigs té%&ra%.ur&hor 1§-h§ s.('ﬂge 1H),
3. 20 (’éultit;ﬂ'golutigh wa pﬁﬁﬁﬁoneé-bétuleen%a%par(djé*\yl ch{é)e'z Tlf&-oﬁ&ni(: erlwak'):vashéd Wit v‘éter 1-H,
5. 49 GAflbrink dri ariédVoler NedSO: . TR Bsidud otitBihedldher evapdratioh 8Ofle SohdnBdasAWbshed vl C' d
for [ ethédto give €70 M@ (74%) of th it cobpoundim d.28@83-cd-ound: C, 50.90; H, 5.70; N,
11. 51 'H DIMBx{pyFaiine-dg, s): 2.10 (s, 3H), 2.70 (m, 1H), 3.10 (m, 1H), 3.20 (s, 3H), 3.60 (dd, 1H), 3.90 (dd, 1H),

7- [ ( 1-4@Rdd, 34y, Boadyed).Gpondd; B4y | ) net hyl ] ami no- 9a- net hoxymi t osane. 10 A
N ( 1- Q¥ACB:OHh hady2210366min; 2- y| net hyl ) ami ne A m xture of
2, Zodi et hoxyet hylamine (9.32 g, 0.07 nole), 2-mercaptoethanol (7.8 g, 0.1

nol e) and p- Anal. Calc'd for C1sHzeNeOcS: | C, 4871 | H,5.16; | N, 11.96
— Found: | C,5227; | H,561; | N,12.35.

35
Claims
Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE

-\_4/0 1. A compound of the formula

{
45 : Y)\/ NH

OCO‘NH2

; OCH;

80

wherein R is hydrogen or methyl; and X and Y each are independently 'oxygen or sulfur, and the
pharmaceutically acceptable salts thereof.

s5 2. The compound of Claim 1 which is 7-{(1,3-dioxacyclopent2-yl)methyilamino-9a-methoxymitosane.

3. The compound of Claim 1 which is 7-[(1,3-dithiacyclopent2-yl)methylJamino-9a-methoxymitosane.

1



t ol uenesul fohirc aci d nonohydrate (19.0 g, 0.2 nole) in
was heated at reflux tenperature for 18 hours and the !W Hjﬂﬁﬂi ﬂil
t her eby produced was renoved azeporeepisggBhiy with a Dean- The
reaction m xture was evaporated and the residue treated with 50 of 10%
aqueous NaOH. The aqueous m xture was extracted w th chloroform dr| ed and -
evapor & efhecgmgeupe oCigmg vich it (iraxe-Péhiasyaigpentaaimeiiaming-fa-mpthaximieaanes ur t her
purified b vacuum distillation at 114-[err] (10-20 nmmHg) to yield 2.2 g of
the tith e MedRPBUALE %i&'aa"sc‘otf’drf?'@g%mf‘qea‘l?‘r"d'se 20 B.

7-1(1 a3th| cl ope am no- 9a- rrethoxymtosaneAmxture of
mtoﬁy% %ed parigt og sgi]taglml1to4 _

N (1- oxa- %'Q thyl)am ne (72 ny, 06mm|e) [ prepared in
Step Al |n% ﬁr%yo? g rﬁ'%nxv\%rsﬂastlrred at roomtenperature for 18 hours.
The resulting solution was partitioned between water and ethyl acetate. The
orga,r;;lc | ayer was washed with water 25 gMd BF®™2 and dried over [err]. The
due obtained after evagppati g of tle S&J"yent was washed with ether to

give 170 ngy (74% of the tit ey d; 3= 80[err] [err] NMR
( . H, 3.1 (m 1H), 3.20 (s,
P A TON N-B) | 5.00 (t, 1 H, 5.40 (dd,

(pyridine-ds, [err]): 2.10 (s,

3H), 360(dd 1H), 3.90 (

1 H# W [err] : 221, 368 nm® 30 Anal . d for [err]: C, 48.71; H,
5.16; N, 11.96 Found: C, 52.27; H, 5. 61 N, 12.35. 35 Cains Cains for
the follow ng Contracting St at es' AT, BE, CH, DE, FR GB, IT, LI, LU NL,
SE 1. A comromwnelnd pf thengenpralrforobia 110 [err] 45 50 wherein R is hydrogen or

met hyl; and X and Y each are independently oxygen or sulfur, and the
ph&r/ﬁaceuti cally acceptable salts thereof. 55 2. The conmpound of Caiml
which is 7-[(1,3-di oxacycl opent 2- )g)rreth &Rpmﬂsmlrgéghoxyrﬁtosane. 3. The
conpound of Caiml v@{ch i S
7-[ (1, 3-di t hi acycl opefrtiataicink G110 9a°ﬁ§: hoxymtosane Anal .

Cal c,d for [err]: C, 50.43; | ; 2.38. Fourmzx C, 50.90; H,

5. 70° N, 11.51. 5 Exanple 3,

30 wherein R is as defined in claim 1 is reacted with an amine of the general formula IV:

S X
3 [ >- CH,NH,
Y
v

3 (

wherein X and Y are as defined in claim 1.

7. A pharmaceutical composition comprising at least one compound of claims 1 to 4, optionally together
with pharmaceutical carriers and/or adjuvants.
45 :
8. A process for preparing the pharmaceutical composition of claim 7, characterized in that at least one
compound of claims 1 to 4 is provided and optionally incorporated into a pharmaceutlcal carrier and/or
adjuvant.

50 9. The use of at least one compound of claims 1 to 4 for preparing a pharmaceutical composition for
treating neoplastic disease states.

55
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7-[ (1 - Oxa-3-thiacycl opent -2-yl ) net-hyl ]'am no- 9a- met hoxyni t osane. 10 A
N-(1 - Oxa- 3-thi acycl opent - 2-yl net hyl ) ami ne A mi xt ure(l Hil"wllu“llwlll;" gll

2, 2-di et hoxyet hyl ami ne (9.32 g, EPOY29wd28)B1 2- nNer cap i suagnl 0.1
nol e) and p- toluenesul fonic acid nonohydrate (19.0 g, 0.2 nole) 1n 350 m
of benzene was heated at reflux tenperature for 18 hours and the water

whi ch waShindeeine fojlowinglantragting State &% azeotropical l'y with a Dean-Stark’
trap. 15, The reaction m xture was evaporated and the residue treated with
50 m of "10YRr AR RIBReARENG e cPRRoungR A SISOt ure was extracted with
chlorqoform dried and evaporated to give 6.0 g of the title conmpound as an
oil which was further purified by vacuumdistillati %OZ@ 114-Terr] (10-20
nHg) to yield 2.2 g of title conpoygd as a €0 £liquid. 20 B.
7-[(1 -Oxa-3-thiacyclo -yl) met hyl ] gifi no- 9af et hoxyni t osane A mi xture

of _mtomycin A (168 ny, | emygand +OC

N- (1- gxa- 3-t hi acycl opent* I hyl ) a 0.6 mol e) [prepared in
St®p Al in nethanol (5 m) was stirreg gnpetat ure for 18 hours.
The resulting solution was partitionethpetw€emNa ﬁnet hyl acetate. The
organi c | ayer was washed with waC¥s 25 affl bri neN\ape~dried over [err]. The
resi due obtained after evaporation of th® solvent was washed with ether to -
give 170 nmg (749 of the title conpound; mp.=80-83 C. [err] NWR
(pyridine-ds, [err]): 2.10 (s, 3H), 2.70 (m 1H), 3.10 (m 1H), 3.20 (s,
3H), 3. 60 (wherein1fHjs hydrogen ¢ramisthyl;Hind X antiOY (eech dre lifdepebdedly (rtygenlortfulfur5andChe dd,

1 H; Ww ([Pb?f;g‘?)ﬂic.é'mepgﬁesﬁmhew,Anal. Calc'd for {err] : C, 48.71;, H,
5.16; N, Fharagipripasimthet a cempmmd ofthe gepperaldforgglall: N, 12.35. 35 Clains O ains for
t he—f & | owi ng Contracting States: AT, BE, CH D, FR GB, IT, LI, LU N
SE 1. A conpound of the fornula 40 [err] 45 50 wherein R is hydrogen or
methyl; and X and Y each are independent j-y—0%9¥%n or sul fur, and the
pharmaceutically acceptable saltsjheredf. 55 2. The conpound of Claiml
which,is 7-[(1,3-dioxacycl 6#s N k8R¥x0- 9a- met hoxyni t osane. 3.

The conpound of Claim1 which i IX
7-[ (1, 3-di thiacycl opent 2-yl ) net §tROoXyni t osane. EP 0 294
828 Bl CHy
o
30
or a compound of the general formula Iii:
OCONSCHN (CHy) 5

% (Ciy) NCH=N s OCH,

\\/ cH, .

wherein R is as defined above is reacted with an amine of the general formula IV:

: O

50
wherein X and Y are as defined above.

2. The process of Claim 1 wherein the compound obtained is 7-{(1,3-dioxacyclopent-2-yl)methylJamino-8a-
methoxymitosane. :
65 '
3. The process of Claim 1 wherein the compound obtained is 7-[(1,3-dithiacyclopent-2-yl)methyilamino-
9a-methoxymitosane.

13



4. The conpound of Claim'l which is
7-[ (1- oxa- 3-thi acycl opent - 2-yl ) net hyl ] am no- 9a- net h ' fihe
conpounds of Claims 1 to 4 for EFh@r2sagesiBical use. g[“l“l“mfmmmtull |or
preparing the conpounds of clains 1 to 4 characterizéd Fn that & cdnpound
of the general fornmula Il: [err] 10 15 or a conpound of the general fornula
L [ ; o OHFR Slalm ¥ wharein the gprapoyad ehtained isf-I(1rpxe-B-iiagyclopent-2-ypmethyllamino-
phar maceu ‘1'8%“‘°"¥’8'F?ﬁ?5’§1t|0n conprising at |east one conpound of clains 1 to
4, opti ong I? et her Wlp&] har maceutlca hcarr| ers and/ or adjuvants. 45 8.
A prg)ceés § ‘g @"ﬁ ﬁ?% 'g'ﬁ %) © i’ teﬂastep%\pqupundas
character| ; Sfe® {Tﬁ?fp%?t dc'f"ﬁlan‘?!‘a’:["af’%‘t"i?' paTies Bpder ded
and optlo y |ncorporat ed |nto a phar maceuti cal carrier and/or adjuvant.:
50 9 Tt@aﬂﬁo,q.f,e@ho,},,ﬁ@% Wpd of claims 1 to 4 for preparing a
phar maceuti cal conposition or treatl ng neopl astic disease states. 55 12
EP 010294 ReEmPBinddraletdmbiar the following Contracting State: ES 1. A process
preparing the conpounds of the formula 5 10 15 wherein R is hydrogen or
rret hyl ; and X and Y each are independently oxygen or sul fur, and the

phar maceut i cal | y acce%hﬁke salts thergof, ch QGOMHad in that a conpound |
I
Y

of the general formnul 20 [err] 2
)\/NH

15
CH,

] 2t s b

o o

wherein R is hydrogen or methyl; and X and Y each are independently oxygen or sulfur, and the
pharmaceutically acceptable salts thereof.
25

2. The compound of Claim 1 which is 7-[(1,3-dioxacyclopent2-yl)methyljamino-9a-methoxymitosane.
3. The compound of Claim 1 which is 7-[(1 .3;dithiacyclobentz-yl)mqthyl]amino-9a-methoxymitosane.
30 4. The compound of Claim 1 which is 7-[(1-oxa-3-thiacyclopent-2-yl)methyllamino-9a-methoxymitosane.
6. The compounds of Claims 1 to 4 for pharmaceutical use.
6. A process for preparing the compounds of claims 1 to 4

35 characterized in that
a compound of the general formula Ii:

-\/‘ ocomtz
40
c";o ‘l x“:
II
N=-R
CH )
45 _ 3 ]
or a compound of the general formula IH:
s0
qcou-fcnu (cH 3 ) 2
(C)4) NCHeN 2 OCHy
- Y11

N-R
Cll, '

14



30 or a conpound of the general fornmula Ill: [err] 40 ' ' o
defined above is reacted with an am ne of the general %‘B“M”m%“!
wherein X and Y are as defined algp@2948281 e process of erein«the
conmpound obtained is 7-[(1 ,3-dioxacyclopent-2-yl)methyl]am no-9a-

nmet hoxymi tosane. 65 3. The process of Caim1l wherein the conpound

obt ai ned i sYheen(Riis g3 dafiped in elgitnl 15p eaetecwith an eeing o1 thexgrnerel-forgwla et hoxy i t osane.
13 EP 0 294 828 Bl 4. The process of Claim1 wherein the conpound
obtained is 7-[(1-oxa-3-thiacycl ope ,:2 yI ) met hyl ] am no-

9a- met hoxym t osane. 5. A process f {”{g‘g a pharmaceuti cal

corrposﬁtion characterized in that eas 2°0Re conpound as 5 defi ned
inclains 1 to 4 is provided and optlgnally i ncorporated into a
pharmaceutical carrier and/or adjuvant. &Vains for the foll ow ng
Contracting State: OR 10 1. A conpound of the formula wherein Ris

hydroggzn Ol whdRin¥dnd Yaifas deftldd incidi¢ are i ndependently oxygen or sul fur,
and the pharnaceutically acceptabl e salts thereof. 25 2. The conpound of

C| ai m 1 whigproéess for [:n(e&aring a pharmaceutical composmon characterized in that at least one compound of

, 3- di oxacy ciaeioA-iy brovidt laid dpaballOincdaooraRid ifto Pafriea6al carier Avtfor adiMamUNd  of
Clalml which is 7-[(1

, 3- di trhi &cykhb aipe it &-lgest) vt dobduadrionclaifie -1 ee 4oy 8pakins £ PRarmatSutidal chiposionREUNd
of daimil toelating Ineaplastic-disedse states.
- oxa- 3-t hi acycl opent - 2-yl ) et hyl ] ani no- 9a met hoxym tosane. 5. The conpounds
of Ol ai nBatentagspiichg; phar maceuti cal use. 6. process for preparing
t he conpBataptansprichp ginfelgendeVgrivagssiaaten : A:ThEFseﬁ!'l OFi %ﬁBilﬁltl,H&t Nig SEonpound of

thé-/gé’?\eral formula I1: 45 or a conpound of the general fornula II1I:
1. Verbindung der Formel -

OCON}!2

7’ OCHa

” (A

30
_ CH,

35 worin R flir Wasserstoff oder Methyl steht; und X und Y jeweils unabh#ingig voneinander fﬂf Sauerstoff
oder Schwefel stehen und die pharmazeutisch vertréiglichen Salze davon.

Verbindung nach Anspruch 1, néimlich 7-[(1,3-Dioxacyclopent-2-yl)methyljlamino-9a-methoxymitosan.
Verbindung nach Anspruch 1, niimlich 7-[(1,3-Dithiacyclopent-2-yl)methyllamino-9a-methoxymitosan.

Verbindung nach Anspruch 1, néimlich 7-f(1-Oxa-3-thiacyclopent-2-y)methyllamino-9a-methoxymitosan.

8
o & ® b

Verbindungen der Ansprliche 1 bis 4 zur pharmazeutischen Anwendung.

Verfahren zur Herstellung der Verbindungen der 'AnsprUche 1 bis 4, dadurch gekennzeichnet, daB man
eine Verbindung der allgemsinen Formel Ii:

50 0 OCONH,

CH4 0 y ocn)

I
- N n-g
3
55 o

oder eine Verbindung der allgemeinen Forme! Ili:

15



50 [err] 14 " wherein Ris as definedin claim1l is rea

of the general fornmula IV: 5 -
[err] 10 wherein X and Y arepaeodepgped in claiml. 7L|!“&“|H}B!E“HHH!I|
preparing a pharnmaceutical conposition characterized int sOne.
conpound of clains 1 to 4 is provided and optionally incorporated into a
pharmaceutical carrier and/or adjuvant. 15 8. The use of at |east one
conpound of claims 1 to 4 for preparingqe—gcansaumeatjgal conposition for
treating neoplastic disease stategg. PatgntansprUche Pit ent ansprliche fUr

f ol gende Ver t r agsst adtthydaNGtieN , #ORH3GB, IT, LI, L. NI, SE Kj20 1.
Ver bI'ndung der Fornel 35 hsserstof f odgfy Met hyl steht; und.
X und jeweils unabhangi g vonei J \jeg st of f oder Schwefel stehen
und di e pharnazeuti sch vertGfagl i Cife dvon. 2. Verbi'ndung nach
Anspruch 1, nanmlich 7[(1 °
,Q;Djooxacycl opent - 2-yl met hyl dam no- 9a- met hoxym tosan. 40 3. Verbi ndung nach
ANSPruch  derinHdib irCAhsprudh(1langegebenen Bedeutun i it oi i i

, 3-Di t hi apycl opent - 2‘-?yl ) rretghgyl ] am n89t9§?rr’ng?sﬁ%3<r9'tn1e'?eg‘s%"rw “Z’.a" eg‘ren?rhlc:i%"ﬁ'g nach
Anspruch 1, n~nmlich

7-[ (13- Oxat hi acycl opent - 2-yl ) net hyl ] am no- 9a- net hoxym t osan. &

Ver bisndungen der Ansprliche 1 bis 4 phar mazeuti schen Anwendung. 45 6.
Verfahren zur Herstellung der Ver b@}wnzd“{ Ansprlche 1 bis 4, dadurch
gekennzei chnet, daB man ei ne Ver bi g def dll genmei nen Fornel I11: 50

o] | CONI 2 CH 00 oﬂ;r ei ne Ver bi ndung der aligenei nen
Formel I11: 15 EP 0 294 828 B1 O - OCON CHN (Coil2 ( 1CU3)
2NSHIRN3  CH3

worin X und Y die in Anspruch 1 angegebensn Bedeutungen besitzen, umsetzt.

7. Pharmazeutisches Mittel, enthaltend wenigstens eine Verbindung der Ansprliche 1 bis 4, gegebenen-
25 falls zusammen mit pharmazeutischen Trigern und/oder Adjuvantien.

8. Verfahren zur Herstellung des pharmazeutischen Mittels nach Anspruch 7, dadurch gekennzeichnet,
da8 man wenigstens eine Verbindung der Anspriiche 1 bis 4 zur Verfligung stellt und gegebenenfalls
einem pharmazeutischen Triger und/oder Adjuvans seinverleibt.

30 :
9. Verwendung wenigstens einer Verbindung der Ansprliche 1 bis 4 zur Herstellung eines pharmazeuti-
schen Mittels zur Behandlung neoplastischer Krankheitszustéinde.

Patentansprliche fiir folgenden Vertragsstaat : ES

85
1. Verfahren zur Herstellung der Verbindungen der Formel
o/
40
45
50 worin R flir Wasserstoff oder Methyl steht; und X und Y jewsils unabhngig voneinander flir Sauerstoff
oder Schwefel stehen, und der pharmazeutisch vertréglichen Salze davon, dadurch gekennzeichnet,
daB man eine Verbindung der aligemeinen Formel ii:
65

i6



3 0 worin R d| ein Anspruch 1 angogebenen BedeutungeMm

Am n der aligeneinen Fornel 1V. 15 “‘“BM“J\“]
Cfx > CK'NR2 y IV worin X und ERIO 294 gses/®spruch 1 an‘] “m‘“e ngen
besitzen, umsetzt. 7. Pharmazeutisches Mttel, enthaltendcwehids tens ei ne

Ver bi ncdung der AnsprUche 1 bis 4, gegebenen- 25 falls zusamen mt
phar mazeuti schen Tri gern und/.oder Adjuvantien. & Verfahren zur Herstellung
des pharnazeutischen Mttels nach Anspruch 7e.lgdurch gekennzei chnet, daB
man weni gstens ei ne Ver bi ndung der°Anspr che f E?s 4 zur VerflUgung stellt
und gegebenenfal | s ei nem phew,or Trager und/ oder Adj uvans

ei nvetleibt. 30 9. Ver wendung 'ner 3ver bi ndung der AnsprlUche 1
bis 4 zur Herstellung eines phar ; tteE zur Behandl ung

neopl asti scher Krankheitszusg Che fUr fol genden

Vertragsstaat: ES 35 1. Verfa ren pur | ung der Ver bi ndungen der
Forng) 4~~~~~~~~~~~~~ 0 r XOOCONH 2 40
457 CH

-R 50 oker dire Varbindling\Wes agéridineh fFomdem: Met hyl steht; und X und Y jeweils

. unabhgngi g vonei nander fU Sauerstoff oder Schwefel stehen, und der
pharmazeutisch vertr~glichen Sal ze davon, dadurch gekennzei chnet, daB nan
ei ne wer bi ndung der ali gemal nen Fq,’r mel | j—SoooNErN (c1id) OCOWN2 5
CNp | T JON300O 10 odeP ®ine Verbi ndung der
al i ger nei nen For nel I?q"a’ﬁ‘c“‘“ (Ce3 3)2

111

\_ 20 cH, \ N-R

worin R.die oben angegebenen Bedeutungen besitzt, mit sinem Ahin der allgemeinen Formel IV:

X
4
v

25

worin X und Y die oben angegebenen Bedeutungen besitzen, umsetzt.
35 .
2. Verfahren nach Anspruch 1, wobei es sich bei der erhaltenen Verbindung um 7-[1,3-Dioxacyciopent-2-
y)methyllamino-9a-methoxymitosan handelt.

o/ 8. Verfahren nach Anspruch 1, waobei es sich bei der srhaltenen Verbindung um 7-[(1,3-Dithiacyclopent-2-
10 yl)methyllamino-9a-methoxymitosan handeit.

4. Verfahren nach Anspruch 1, wobei es sich bei der erhalienen Verbindung um 7-[(1-Oxa-3-thiacyclopent-
2-yl)methyllamino-9a-methoxymitosan handelt.

45 5. Verfahren zur Herstellung eines pharmazeutischen Mittels, dadurch gekennzeichnet, daB man wenig-
stens eine Verbindung, wie in einem der Ansprliche 1 bis 4 definiert, zur Verfligung stelit und
gegebensnfalls einem pharmazeutischen Tréger und/oder Adjuvans einverleibt.

50

&5
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£

(C3) 2NCHH - : JOCR3 J -20{CE] ) fC-N__L —
|

| I K20 oben
angegebenen Bedeut ungen besit zZEP 0294 828 BIm Ani n der &!M | V:
25 >- cx2|\/|\/12 30 worin X und Y di e oben angegebenen Be n vesi tzen
unset zt . .. Verfahren nach Anspruch 1, wobei es sich bei der er haltenen

Ver bi n'%ﬂﬁ?ﬂﬁ“\?ﬂﬁ"?h‘t fiir folggnden,Yerragsstaat: R  yi ) net hyl ] anmi no- 9a- net hoxyni t osan

handel b % en nach Anspruch 1, wobei es sich be! der erhaltenen

Ver bi n urY@r g df f’”f‘?'D t hi acycl opent-2- 40

yl ) met hyl ] am no- 9a met hoxym t osan handelt. 4. Verfahren nach Anspruch 1,

wobei es sich be! der | tenen Ver bighdung uy P@P“Qa 3-thiacycl opent-

2-yl) et hyl ] am no- 9a math xym tosan ha deIt N5 5. Verfahren zur

Her st el l ung ei nes ph ti duj obggekennzei chnet, daB man

weni g- stens eine Verbi ndung, w e i 4 Ansprtche 1 bis 4 def| niert,

zur ;oVer f Ugung steilt und gegebenenfg nQzeut i schen Trfger

und/ oder Adjuvans einverleibt._ 50 N8RS Bl

Hills. PatentansprUche fU fol nden V. » GR 1. Ver bi ndung der

Formel 6 o _ -S
i CONH 10 15 worin R fOr Wasserstoff oder Methyl steht; und X und Y

jewa | s unabhlingi g vonei nander fOr Sauerstoff oder Schwefel stehen und die

phar maz e woiins fifir Wasserstaff| adesidethybstbhtcund md Y joweilsAmabhidngial vapeinandér fikrfaparsiofh 1,

nfi m i choger[Schwets! giphen sod die UBEFRZGIESWIV?'M&“HW]SQHQ ¢a¥oa- net hoxyni t osan. V7o 3.

Ver bi ndur\1,g nach Anspruch 1, nrm

7-[ (1x%3° ﬂb{“ﬁ‘frﬁd‘?‘ﬂ’l’g’ﬁ%\‘ﬂh 12“"37‘!"?%“}\@7‘3'}’%?&?"1'?89’9'3—VWE?“PVHWH‘? Yageedhpxymitosade r hi ndung
naet? A h 1

o 3 SN aRG e st IS (1RSSR ARy e mothorymiceen.

4, Verbmdung nach Anspruch 1, némlich 7-[(1-Oxa-3-thiacyclopent-2-yl)methyllamino-8a-methoxymitosan.

25 5. Verbindungen der Anspriiche 1 bis 4 zur pharmazeutischen Anwendung.

6. Verfahren zur Herstellung der Verbindungen der Ansprliche 1 bis 4, dadurch gekennzeichnet, dag man
eine Verbindung der allgemeinen Formel II:

30
CH,0
3 11
CHq
\ -
40 oder eine Verbindung der allgemeinen Formel I
OCONS'CHN (CH 3 ) 2
45
(CH 3] QNCH=N 3
IIX

CH,
50

worin R die in Anspruch 1 angegebenen Bedeutungen besitzt, mit einem Amin der allgemeinen Formel
Iv:
55
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1

25 5. Verbl ndungen der AnsprCche 1 bis 4 zur phar rrang_tL;(an_Anmendung—
6. Verfahren zur Herstellung der Verbindungen der AnsprUche 1 bis 4

dadurch gekennzei chnet, daB man Ef a@8¥/s2&Bhdung der al IH“‘““
30 40 oder eine Verbindung der ail geneirien Fornel

2 45 ICU3 ) 211CH N-- ,0C33 50

O worin Rdie in Anspruch 1 angegebenen Bedeut ungen besitzt, mt ei nem Am n

der aligeneinen Fornel |V: 55 18 J:d }E) 294 828 BI I 11l

3)

I I IL 11111111 111 G~~~ CH,NH, L N NS 6~~~~~~~~~~~
ci > C2H 5~~~~~~~~~~~ v worin X di e |n Anspruch 1 angegebenen

Bedeu? ungen besitzen, unsetzt. 10 7. Veg{ahren zur Herstellung eines
pharmazeuti schen Mttels, dadurch gskennzel chnet, daG man weni g- stens eine
Ver bi ndung der AnsprCche 1 bis 4 zur VerfUgung steIIt und gegebenenfalls

el-nem phar {gGig Sink SRR ATHREIET aldBEHbR Bediiubybh BesitadnWidetE1 DT 15 &
Vervve,adung weni gstens ei ner Verbi ndung der AnsprCche 1 bis 4 zur

HET st el l7uNgerahrrd Sur (HRARGI#HG Citlok phaihitisMeh IMiteTs, AaurcRBiRRbiditat, REDRbRRbrig Cher
Kr ankhei t sqetst éimd &erbin@ung Ndbr xabdriohs Reisen Guc %r*ﬂ@ﬂfg oIl I'untl EfogéBordntalls einem

cont r act anptamsadudsdnérsTragst undidider iGldvanE)EmvﬁEbt , IT, U LU NL SE 20 1. Un
conpose de fornule : < NH

2~~~~150OBN Ydswendung wenigstens einer Verbmdung der AnsprU&‘beBIObls 4 zur Herstellung eines pharmazeuti-

C schen Mittels zur Behandlung neopiidsiclbm Keankheitpewsténds. R est un hydr ogbne ou un
m~t hyle; et X et Y chacun inddpendanmment sont un 35 - oxygbne ou un

soufr e, Revendisafiensse| s accept abl es phar maceut i quenent .
Revendications pour les Etats contractants sulvants : AT, BE, CH, DE, FR, GB, IT, L}, LU, NL, SE

./ 20
1. Un composé de formule

25

dans lequelle R est un hydrogéne ou un méthyle; et X et Y chacun indépendamment sont un
35 oxygéne ou un soufre, et leurs sels acceptables pharmaceutiquement.

2. Le composé dse la revendication 1-qui est le 7 - [(1, 3-dioxacyclopeni-2-yl)méthyljamino-9a-méthoxymi-
tosane.

4 3. Le composé de la revendication 1 q_ui est le 7-[(1, 3-dithiacyclopent2-yl)méthyllamino-8a-méthoxymito-
sane. o

4. Le composé de la revendication 1 qdi est le 7-[(1-0xa-3-thiacyclopent-2-yl)méthyllamino-2a-méthoxymi-
tosane.

5. Les composés des revendications 1 2 4 pour usage pharmaceutique.

6. Un procédé pour préparer les composés des revendications 1 & 4 caractérisé en ce qu'un composé de
formule générale Il :

55
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“ ~

2. Le conposé déJIa revendication 1 qui est le 7 - [(1, —————
3-di oxacycl opent - 2-yl ) mt hyl ] am no- 9a- ndt hoxym - tosane’ " sd
de la revendication 1 qui est EP 0/294(gkp B1 " ”’ "' ﬁ"’lﬂmﬂ

3-di thiacycl opent 2-yl ) nmet hyl ] am no- 9a- net hoxynmit o- sane. *4.¢Le- C
|l a revendication 1 qul est le .

7-[ (1- oxa- 3-thi acycl opent - 2-yl ) net hyl ] am_ng
conposes des revendications 1 a ¢ '
pour preparer |es conposgf des r i
conpose de formule gin-~r ;
111f11111111 1111 . OCONH2 CH30§
S NR 10

[l ou un conpos6 de formnul
OCCN=CHN(CH3)2 ( CH3) 2NCH=N
SN R 111 25 dans | esquelles R est comme d~flnill en revendlcatlon 1 ee
r~agi avec une amne do formule gen~rale IV 30 35 KJ dans

| aquel | e X oufiin cdmpdt e fopmuegsdéthib ni:s en revendication 1. 40 7. Une

conposi tion pharnmacouti que conprenant au noins un conpose des

revendi cations 1 A 4, optionnellenent ensenbl e avec des porteurs

phararaceut i ques el /ou des adjuvants. 8 NORYON pmge rdparer, la
conposition phar maceut i que de I? reven-'ca??%n $§ C rg%pgriSG en ce 45

qu' au noi ns un con@qéaﬁgﬂ_wave di catifns 1 A 4 est foum et
opti onnel | enent dans

9. Lutilisation d" au noins un
prefhr er. une conposition

thoxynl- tosane. 45 5. Les

4raceutique. 6. Un proced4
ations 1 4 caract ris6 en ce qu'un
@bﬁa 294 828B11

IIx

25

dans lesquelles R est comme défini en revendication 1 est réagi avec une amine de formule

générale IV
30 X
35
N
o/ dans laquelle X et Y sont comme définis en revendication 1.
40

7. Une composition pharmaceutique comprenant au moins un composd des revendications 1 3 4,
optionnellement ensemble avec des porteurs pharmaceutiques et/ou des adjuvants.

8. Un procédé pour préparer, la composition pharmaceutique de la revendication 7, caractérisé en ce
45 qu'au moins un composé des revendications 1 & 4 est fourni et optionnellement incorporé dans un
porteur pharmaceutique et/ou un adjuvant.

9. L'utilisation d'au moins un composé des revendications 1 3 4 pour préparer une composition
pharmaceutique pour traiter les états de pathologie néoplasique.

20
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phar maceuti que pour traiter les Mats de pathol ogi e nd ' : 55 20
EP 0 294 828 Bl Revendicatlons pour |'Etat contractant su : \\“n
procede pour preparer |es conposrsodss $2eBul es 5 Cy4N Mﬁﬁm

N R ?5 dans | equelle R est un hydrogbne ou un n6thyle; \&§ w chfacun

| ndependanment sont un oxygene ou un soufre, et leurs sels acceptables
phar mac Beteng\Gatinns ipourfiEiat contragtankspivadt (B un conpose de formul e gen~rale 11:

20 r OCONH2 26 , . ~~~~~~~CH30XN R 215 30
11 ou ufr CUNRSRAEES RAYT PrERarR jos cofRReatsdedormips 35 OCON=CHN( CH3) 2 ( CH3) 2NCH=N 40
CH N RIIl 46 dans |esquelles R est conme

defiml come ci-dessus est réagi avec une am ne do%cf)ﬁrmjl e ginérale IV 50

55 1V 21 (\X 0
W 70
CHg N R
o]
15
dans lequelle R est un hydrogéne ou un méthyle; et X et Y chacun indépendamment sont un.
oxygéne ou un souire, et leurs sels acceptables pharmaceutiquement
caractérisé en ce gu'un composé de formule générale 1l :
o 20
26
30
ou un composé de formule générale 1l :
35
o OCON=CHN(CHs),
9 (CH3),NCH=N
40
CH; NR
0 11
45

dans lesquelles R est comme défini comme ci-dessus est réagi avec une amine de formul
générale IV .

[}-wzmz

50

. 65
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*C L M S*‘dans | aquelle X et Y -sont' conmme dM imis Ti-dessous . 2.
proc6de de |la revendication 1 dans |equel |e conpo 7 - [(1,
3- dioxacycl opent -2yl |)- m-t hyEP®to@2881net hoxym “mmﬂmlﬂmugmrowde
de | a revendi cation 1 dans | equel |le cornpose obten# est e ¥ =

di t hi acycl opent 2- - met hyl ] am no- 9a- n6t hoxym t osane. 4. Le procede de | a
revendi cati 'a%e %tYI?@EflP@'P"‘Pééf@Bﬁb‘t‘%ﬁP“ﬁ)btenu est le 7 -
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dans lequelle R est un hydrog2ne ou un méthyle; et X et Y chacun indépendamment sont un
oxygéne ou un soufre, et leurs sels acceptables pharmaceutiquement.

2. Le composé de la revendication 1 qui est le 7 - [{1, 3-dioxacyclopent-2-yl) méthyllamino-9a-méthoxymi-
35 tosane. :

3. Le composé de la revendication 1 qui ést le 7-[(1, 3-dithiacyclopent2-yl)méthyllamino-9a-méthoxymito-
sane.

s C

4. Le composé de la revendication 1 qui est le 7-[(1-oxa-3-thiacyclopent-2-yliméthyllamino-9a-méthoxymi-
tosane.

5. Les composés des revendications 1 & 4 pour usage pharmacsutique.

4 6 Un procédé pour préparer les composés des revendications 1 & 4 caractérisé en ce qu'un composé de
formule générale I :

OCONH,
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N dans laquelle X et Y sont coome dMinis en revendication 1. 30 7. Un
proc6d6é pour preparer, une conposition phar maceut i que caracterise en ce
qu' au nNoi Ns un corrposG des revepdicatig CONECHN(CH3)ai et
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adj uvant. & L'ut (CHaRNGH=N i qD&z_&gose des revendications 1 a 4
pour prdparer une conpositio utique pour traiter les Mats
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dans lesquelles R est comme défini en revendication 1 est réagi avec une amine de formule
générale IV

C | X
25 ‘ . v

dans laquelle X et Y sont comme définis en revendication 1.
30 7. Un procédé pour préparer, une composition pharmaceutique caractérisé en ce qu'au moins un
composé des revendications 1 & 4 est fourni et optionnellement incorporé dans un porteur pharmaceu-
tique et/ou un adjuvant.

8. L'utilisation d'au moins un composé des revendications 1 & 4 pour préparer une composition
35 pharmaceutique pour traiter los états de pathologie néoplastique.
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