EP 0 445 813 B1 Descri.ption Technical Field 5 This invention is
directed to a novel mtosane which igp¢sgfsdlsgys an internmedi ate, for

exanpl e, in producing mtomycin C derivatives in which the 7-am no group
bears an organi c substituent incorporating a disulfide group and which al so
i s useful f®esariptioi ting mammelian tunor growth. This invention is further
directed at nethods of nmaking the novel mtosane. This invention is also
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hydr ol yzi ng to form tﬁe correspondl ng 7- hydroxym t osane and nmet hyl atl ng
Wit h di azomphdkgRenda? dGwédibPed, for exanple, in Was et al U S Patent No.
4,691,023 o wth 3-nethyl-1-p- 20 tolyltriazene as described, for exanple
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7- (di phenyl mmiidjsthy-antio}damzdbiaitdsand osane. The preparation of this conpound
according to one enbodi nent herein proceeds via the known conpound

7- hydr oxy- 9&uimmbi okiierintenti@ne whi ch is readily synthesized frommtonycin C
and frommtonycin A This preparation conprises the step of reacting

7- hydr oxyss9a- rihe novelcompose peovided Hereth ia 7-(dinbehyjpiethgoxyréa-hetmeymitesgreoduce sai d
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1 to 10 hours using an excess of diazodi phenyl nethane, e.g., 2 to 5

equi val ents of di azodi phenyl met hane. Purification is



readily carried out by chromatography, e.g., on [err]. Less pure materi al
can be obtained w thout 3 EP 04gp o348 giilBeol uim chr omat ogr aphy by
concentrating, renoving excess diazodi phenyl net hane by partitioning with a
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the am no QfoppsHy Elttth )é«lﬁ m%!iih%thg{yﬁuﬂ&a of Y - hé}mn{b%y x§~§ ﬁ\&ﬁ&y ane is con-
7- (di phenyldied Ry 7 2ipyHyRitio)disyIdming tHoRnitE s 06 FAREALAE-2/pyARARRI0)@hylaminol-
7- subst i t UbRletAdkimitbsaie WARK! MGiSsebdAtl €8p RconviiMsawiItha Biolilict B dispRe@éridnbof 2ltRiopytidyeér
wor ds g 7- ( shipbe-aiopielyhiith) SxirotRlsphsidl. TaX Yifkt 695 ai@adily damiad betdbyw\tebdlindMxkishonyRNH2
to pr oducemathmy-aarme?hoxﬁﬁtosanal\ma Pepynayidiidosthyiainins aon e25(3-hies-pewridyiditiojettwiaeine, R i S
al i phati c methawicdnd adactpigat:a mperatane anging ttong 151t 261 G. The 2-pyrisiviiithiobthyléngiok @rr2-(3-
unsubst i t utite2-pyidyldithipjethyBmine reastants raytbe rrddeg @b hysirqghioride avid additih sditdegethsranitp fthe,
7- (di phenytisthyiamibeydriothes/negializitg agent jnéoned decacidaddition seibtg the frel base for reaction. While
p- ni t r ophety|rerctiani efel-Aigheavineiyloxy:9g-methgymitpranch it wmidsidithiethalamige 6 @i (#-nitm2-
salt, i@ tPyrigylef P&W%Wﬁﬁtmﬁbp ’8&““!‘)};%’? 630 §ne n¥torp "t“bt Glyer;tbe same products,
7-[ 2- (4- ni PP s 'Ped?aﬁ‘hP'o? Zulﬁ <r'ra v}?é'e'?gﬁk 'n%th%mtt anesisiingreasad o
an antitu I mqr c ed irect, r1 % the gerease or or
resul ting PUF ?e '8°'7an 'Heedngyl RIRPRRVIY rmip J%. sam’[e '"t?{(/" S%{?f’é'eg aonthgldgr frate
reacted with basified al cohol whereby the organic noiety of the al cohol
di spl aces 7-(di phenyl nethyl). Thus wheré& KOH net hanol is used, the product
is mtonycin A Wiere 7-(diphenyl nethyl)oxy group is being replaced with a
substituted dithioethylam no group, it is preferred to proceed through
7-[2-(2-pyridyl dithio)ethyl am no] - 9a- met hoxyni t osane or
7 [2 (3 mtro 2 pyrldyl- 45 d|th| o)ethyl am no] 9a rrethoxymtosane as an



verted to 7-[2-(2-pyri-dyl dithio)ethyl am no]-9a-nmethoxym t osane or
7-[2-(3-nitro-2-pyridyldithio)ethyl g&pgsdsgi8m1met hoxym t osane which in a
second step is converted to the product by displacenent of 2-thiopyridyl or
3-nitro-2-thiopyridyl with 4-nitrothiophenol. The first step is readily
carried out foppitorsyeiadt i Nng 7- (di phenyl - 50 net hyl ) oxy-9a- net hoxym t osane
with 2-pyri dylAdiividlispsienn of aemenclatyre whiclh Bashioundowide weerin the i nalfomidin Wteretaspl andiwhish is n
net hanol andsed daiehiideglifigs the foregringrring ystem pludingosererd of the ci@racisrislic sphstitpgnts of e
2- py Nyl di SNSRI 98 BRASHNE- or 2- (3- nitro-2-pyridyl dithio)ethylamne

react ant s® may be added as hydrochloride acid addition salt together with
the triethylam ne or other neutralizing agent tQ comvert the acid addition
salt to the free base for reactio Wil e the raflctimon of

7- di phenyl met hyl ) oxy- 9a- met hoxym tdsane with 2-jCHJOfyHY t hi oet hyl ami ne or
2-(3-nitrg-2- ss pyridyldithio)e ] s dmlar to reactions with
these and mtonycin A to producH ucts, the yield in the case
of producing 7-[2-(4-nitropheny i no] - 9a- met hoxy-m tosane is

i ncreased substantially nore comdqred ect route than would be
expected consi dering the decggase g’? i ncrease obtai ned by
proceedi ng through the sane i o) B%he direct route 4

EP 0 445 813 Bl for mtonycin A A of nonencl ature which has
found wide use in the mtonycin literature~and ich is used herein
identifies the foregoing ring systemincluding several of ‘the

characteri sti oMitoganst i t uents of the mtonmycins as mtosane. 10.:10 [err] 15
[efr] 3 2 Asio th stereqshemicaheoniguration of dheraskete eitfeisinveationcibi fritegdeckivhion iewifyirgrikem
pr oQggt s of by Hipgoof pamerimitegane”;of by strupiyabiawmuld ety thretireachamicy! qontigyrafion thareot as
root "hane " Herseaefidhat ghmifomyed Pyct ural fornula to identify®the = -

stereochem cal "confiquration thereof as the same as that of mitomycin C
-a Detail ed%@gﬁﬁﬁﬁgﬁ 26 The novel conmpound provided herein, i.e.,

7- (di pherf1 methyl ) oxy- 9a- et h i t osage, has the far .30 3 .
et ) 740 wher o omgnd Bt el 30 cpndRmdol o 8 Moo fpclaney s o rmuta,
It has a nelting point of 96-97[err] It is characterized by the follow ng:
1H NWR (pyr-d5) signals at[err] 1.85 (3H, s), 2.040(1.H t), 2.68 (1 H,
brs), 3.08 (1H,d), 3.11 (3H s), 3.43 (1H d), 3.94|(1H, dd), 4.08 (1H, d),
5.02 (1H, t, 5.43 (1H, dd), 7.19 to 7038 (1QH ang, . 7.42 (1H, s); WV X
max (nmethanol) 206, 325, 5P&h nmolR KEr maj ¢r B8nds }ii', 1730, 1632, 1578,
1450, 1404, and 1330 cnierr] : \ADﬂe t he net hod of meking said
conmpound whi ch conpri ses rea?, i ng OB, et hoxym t osane with

di azodi phenyl - net hane. 7-Hyd 3}<y- ’ has the fornula [err]
HO [err] 55 3¢ ?}grr] 5 EP 0 445 813
B1 0o
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N

. 40 wherein "Ph" stands for bhenyl. It is a dark red or r;aroon powder. It has a melting point of 96-97°C. ltis

b characterized by the following: 'H-NMR (pyr-d5) signals at 5. 1.85 (3H, s), 2.04 (1.H, t), 2.68 (1H, brs), 3.08
{1H,d), 3.11 (3H, s), 3.43 (1H,d), 3.96 (1H, dd), 4.08 (1H, d), 5.02 (1H, ), 5.43 (1H, dd), 7.19 to 7.38 (10H, m)
and 7.42 (1H, s); UV )\ max (methanol) 208, 325, 528 nm; IR KBr major bands 3427, 1730, 1632, 1578,
1450, 1404, and 1330 cm™", '
45 We tum now to the method of making said compound which compriges reacting 7-hydroxy-9a-
methoxymitosane with diazodiphenyl-methane. : i
7-Hydroxy-9a-methoxymitosane has the formula .. :
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Preparat*l ons of this conpound frommtonycin C and frommtomycin A are
described in Matsui, M, et al, Thepgdquéppd gpf Antibiotics, Vol. XX, No.

3, 189-198 (March 1968). D azodi phenyl net hane has the forrmula 5 [err] 15 It
can be prepared as described in Adanson, R J., et al, J. Chem Soc. Perkin
|, 2030- 20Bébalafiché b) this Threpoendairan mitakie d ani frbm anitomydirhd ade dasdribed ip Masani., etral, a
sol vent orThe dbumehtf Aotikidics) ¥oli X0t Nehd, 4 8e-188 ¢darchaBetrdver sel y affect the reaction
and i-n. whi chDibzedinheylmetberieps e forpulan r eacti on tenperature of O[err] to
30[eng} for 1 to 10 hours using an excess of diazodi phenyl net hane over

7- hydr oRy- 9a- met hoxynet hane, for exauple 2 20 to 5 equival ents of

di azodi phenyl net hane. Preferred so s are nethylene chloride, or

nmet hyl ene chl ori de and nethanol in gl ume ratio of nmethylene chloride to
met hanol ranging fromO0.5:1 to 3:1.“Crker suitable solvents include, for
exanpl e, ethyl acetate, isopropyl aceta€sEN=lNher esters, tetrahydrofuran,

di et hyl “ether, other ethers, hal ogepat€d hydrocarbons such as chloroform
and 1, 2-di chl oroet hane, al cohols s c@ et hanol and propanol s, and

m xtures of these. 25 W turn 0 the preferred processes herein for
preparing said internedi ate which comprise the step of reacting

7- hydr oyy- 9a- net hoxym t osane. wi t h di azodi phenyl net hane and which start with
m t oy ci N icaf Be Propaiet Rleshibdd e Adamsyi] RAX yt-af) 3-CHain SoeyPerkiDIS 2030-20331d7h)e s €
preferred pr Diess seseacks withaw wihesl watérpebsena ireal soliehicorpsolére rcorettination” sliichsdoep ndt S
reacti ng nadieselycafiact @ei reactiopuand inswhivhdoth arechelubia |atis reaction emiperatorea| 0 eE®te30sC kontt i on
of basi c 7o d@lhoury usingeanSxcese bhdisydipheadreatiana\biec Frhydsox@8a-etheamethate; for example 2

7- hydr oy -0 &-ernivalents phdiazodiphenyimehane. dugianied solvents laredivethyivnd phinside: lonmethydene chidride

pr ef err ed ang methrool Inchevolyge fiatio ghmethyleng ghleride tp meteanp! danging [fram O, to Stih@hersuitablab| e
hydﬁﬁ(l de by inglvrde. for examate, ethvhacetalen isparepyl aeaiplecriker ﬁﬁ?f&s‘s‘rﬁhvﬁfﬁvm - digthylsther,
sot uti on, %y o4y ﬁeBﬂ%ﬂeF“}t‘idh!‘!i’FPFﬁg?ﬁ c?k?hdés Shlgr ’I“O?Pd frflighiqrogtiene. lcabply é“é‘ﬂla\sy

carried ouelt 'laP‘fQ’P ea er one ric
(e.g., hawég fefigg PGeRSS 'E\; ﬂg{;@p;% Yhih cgmaries t g‘
hours. V\hggo_isg PH ydm ﬁ m ia os”ﬁ 4 ?5‘?’6” lﬁEt” LN 8
sol ution r%fll' é rrel:! step is reacting mitomycin C in
7-Na[err]9 ﬁ%&ﬁﬂﬁg I%f?tmetof %QCM?KE% ?rﬁ»ad?e?? Qébnethoxymgl tosane ‘V(Nhlch is
[err] [S‘J ' dopveRéd GroRfBdGRhexyiitosahd BFrefcibh \Mﬁ yﬁﬁetrﬂ fe5HoBk%d hydrox-
substanti ahé Yolutibh & REuiD Byaitiiae SdiutbR Cer Sitabl¥ Hybrofe %hﬂod?‘nﬁb%e msampn&ﬁquwfser
present ( Epothssiurh Bpcdioxidd aBlufonl thadLiddbus dhib@ Mdroliddr doluid FRAY Yirkt 5165 AREY daied o0
(di pheny! niitidng! thenpdrodide FRjrda@X3HER bioiSHdhRtrc Mo (3. 11er5 bdiRalehity) ahdtsh@ihg arsocan
be processwdot®iol ®nAtd 4 houdls. Wmem yddiiet Hysidodidday thd aiydieidapty Blotiizs B AR aquéaU’ sbiiioaugh
subst ants adf 7 edie oxide-9g-methokymitosand, by., 7A@ G iRixyhhitosdne,0fhich has the formula
7-[err]-9a-nmet hoxym tosane) is present (hereinafter the wet route). W turn
firstly to the dry route. In the dry route, the basic aqueous salt oxide
solution is dried to formessentially dry (lesgithan a 10 nole ratio of
[err]9a net hoxymi t osane) soli@ 7-salg oxide-9a}MB5 met hoxym tosane (when
sodiu I‘PydrOX| de is the reaqtadnb-t hgyessepitT™al y 8By solid product is

7- sodi um oxi de- 9a- net hoxymtosane FTIY pﬂepreferabl y by freeze dry| ng
alth'ough ot her drying net hods, . 8

be used. \Wen freeze drying is('sc eM\r 3
to -50[%“’] to -80[err] and drying ypder FECUUM of approximately 0.1 nm
Hg f.gf 10-30 hours. As EP 0.445 813 Bl preV| ously indicated, the
essentlally dry solid product ig suspended in a noderately polar solvent

As previ ousl ¥nd ffibsis s6ibtion 26E8608d o plobRdiRg SbSEMAR 1R bsth&d of wafel & with %Wé‘ nt.
Qther sui tARbramd0it VENAS prddbnt 6450653 aR 3 10 moldritio Rk ALBIENa0R BhidMoxyhitésafy &1R! €,
ot her ket o@pBenylinGihjiRkyehhdthokyitosZAs (Rirdinafidl Che By AuRY lor 38 batpRocostbdl to form 7-
hal ogenat e@iphegimenolegEmahoryininsane Bleon trdugh Sobaarliallwatbr (h.ge B10a ek BGuasus sbikition
pr evi ous| yof i7sNdt @adaatbtiiokgmitbsand) is redent (exdiraBer it webattled Wi th acid either as a
sol ution or W teh(fisthgtodia diy cautel Iprthecdrg lnmtegibe basici aqueaons ¢akt@xite/ shiutigreis dfi@y tonfdrro
prepar e t hesssptidlly dino Xigss Shanna 16 anolentatio st ND: 7-KaiOT-8minethtigmitasinel golid ofsalt yeziderdey
resin i & pp@mq;ym@gane (when sodium hydroxide is the reactant the essentially dry solid product is 7-sodium
oxide-9a-methoxymitosane). Drying is preferably by freeze drying although other drying methods, eg.,
svaporation or spray drying may also be used. When freeze drying is used, an appropriate cycle comprises
cooling to -50° to -80°C and drying under a vacuum of approximately 0.1 mm Hg for 10-30 hours. As
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since such can be used in the absence of water. Suitable acid solutions

i ncl ude, for examl e, agueous phosplg?'d 845dé|ldlé uric, hydrochloric, and other
mneral acids. A sufficient anount of acid is utilized to protonate the
salt oxide to 7-hydroxy-9a-nethoxym tosane. The reaction with the acid is
readi | y car piedousiylindichtbd, tib easchiizfip drvatolid @rotian (s sugpehdeann(f bdelatdly paarHd[veritr As
for a tine periowy ndicegadngedtane nis Bharipreferred ninderatelg Spolap sblgent bOthdr Ritdbdeu seveots for
nor e, . \Wher e ssspengiag ofaiey produgtt inatude, dor ekamplpe othes ketones,detiabvidrofurandestess sudhpastathyhacstate,

t errpe__,at ur e aeft hakgenated hydreqarbpnsagvgh as ehigseferncand tli2réichigetiiane. Aspréyisusis infligated the 7-
preferreds Aft@ideisysactd il aeid pithenasietolviion atias sitras aciheaieruechange eeR indep hydiegen
cation exchfgdo PEsy “les %Véﬁ’élf'%ﬁ"éﬂmxﬂﬂﬂ’sﬁ‘g @R}‘t HE%P“ AfiQRRHEnANgadrosin s, praterreds
removed if i r 4§ guch ﬁ p e\ﬁpf c mclude for example, aqueous

nt Ci ujil
Zth?-rSOX%/' Broton t% § me sHgon i e acsdobsé:'eaJ lsl caFn?eq[ouf
di € di Sh1§pa ate or ure r% in :% Clora me Porio % fro minutes or |ess abouts
i azodi phen g‘ %roﬁg {,o%r& a}{ ﬂfﬁ ?a cLJnt
chl ori de as fre Eirnd wews r%?eﬁ A rlm% the a qut
heating or QRP a'h&‘sgex Hahge §|rpls pFeViEuBly at%@ noved ! lﬁf mI: llJleS
where 8 SUbSpRRELaT e por i o 2 pobchy foﬁer RRHER or F

7- Na[ err]ss- Rp BBl FhydRRA L mhethckyRito858 With ldi3zda pﬁ’é?n% RehBethdhe is proferably camed out
7- (di pheny| @iy me®yinedehonBs Bde salb solyeht bidSastlon i rferdbly @tioll Quidkliva hagiRg us
si nce ni t omeediifg for @15 b@s.obt ai ned for use in this route without entirely

purifying the wWe wkrutiowr to ailiet roo®, fhatdswhee aBatisebiabsmqunos wetst (@1y., @f0, Infdla ray@ions
C, e.g.,.: femsoutobat 7ol Qregaimetitxenitbsane) 0 peasnt epraseding toh2 (diphanyimetiviokyi@a-roethox-
el i m nat i aag ykhiesaneo Thisrist @ity @edvantagepisasince auilomycin cere pe pbttineginfor kperire this rovte withdut
f er r_,lt at i orentiseho phrifvngdthe miitiré cestilfingnfronT fargentatien prodiiclianef rejtomigin C, e.g., fermentation

< 9a- netdrdRy palutienseen &g useddtherehytpdyeinmer-efimingling ippd of milemysin Guhat ©pcurperp spraration
pr esent in ttrmeo f@(“rﬂﬁﬁ@ﬁ'ﬁ"@??"t?ﬂﬂt WdtPB"fﬁ@°%Jh'§é?ut°é‘H°“ts(9"h‘Pt7 9g-da-methoxymitosanes and

hydr oxy- 9%- ﬁz Y‘%@H‘@W"ﬁé’f"é’ﬂ){“ﬁynk"r E‘ES‘S'EI"h é?'@gnta“% Pg:ﬁ'%?‘; R?r%p’“’ s q|t‘?1 -
in the prddg¥

aqueous 7-h ,8' ﬁ%ﬁ%ﬂ s' ° lﬁan m V 5‘5‘?3 rHae F?fﬂ'f

The reactio %n% a@ Jgp ! c.m .oqu ? n%sua 5@ IR
in substa;atl,ef'g ts' 0 es °an Unobvi 0us resu stlhnc e ar al{i‘slsa
teach reactiony Qﬁ&eéon\%lma 16F h%d\&é?)ﬂ'b'u'te%\ﬁefr%d%%yﬁtﬁﬂﬁﬁp? st oidd- gahe

presence of rf{&b%ltos-ﬁ &?lm%-%%&&xﬂnﬁéaﬁé Whdh aﬁ&b@ Jobig hydr&ide lid tRe HYRFoxitdSifen
the aqueous rsaebdl WitPmitdMycih 5 &l rbac®¥idieLty dith S0, At 45LERS 8diesolutions or strong acid cation
(7- Na[ er r ] - Qachamb heshyiritieasyangeon iraican (i QestS assisl bdidifyify seftX indRs case ! ke in the dry
hydr oxi desss ebutt, aqueocuseit soltion i§ Prefeirbd BYLE catiof pxchangé GRMt side die &FChlioy enthadyearssind.
Wi | e agqueousyuisesi dresio | seifarations step wBdréasittp @aterdintendiideo Witk aqueawsgaidr s noti need ebe
hydr ogen f oremavechfobadisred diegodiphenybritielne withritshyeigerda;meathoxynlitosane 8@ reactioh iskeeadliyn
the dry 35 rariedoutaiquexamplealy domhiriingt diphanyildiazgmelifape seldlion with the at-salh roxidec@drastiops-
resin since Yoesansfsoltion; asiipstngriventtyistorthesdeniredaengp pleaboy 4rte € iwith anidxejution, prefersbl b-
whereas t4le 5t RBpsphesic ragid upaiRiaining: he pHue s2id dwechrawe@/ the perigdie gdditien jebagidsalitieny
for Teacti oﬁ"hﬂ?f m3iniRinaj g‘h °Y?E’f°né{h onfapge oL AYCrte @a‘i"ﬁe?‘ﬁﬁ& itionala fighenyin o

used in combination with

R z§§$é@wa TN '°“é’*d1‘%‘*a@§ ot bepat 7 m—samwgmf o

SOl Ut I on, ﬁsgf I—?ng rg éc ts§ 8lp'8ﬂnylaos ne Wlt nma r. SECO

30| {tion, o §n.n08 Cfr CA he rg?h lhgth ﬂ%ia/p
esired ran%eou % eqﬁ;éotp

the t emper ayj i iy ﬁ..narm c;Qde fo mp% e *sfsba% tcolumns

di phenyl - dijps g1t lﬂrﬂﬁ345|i?a gt a&u@éhe'ln 10%in erﬁé(bé’{&séowmh'l ind Bl 7 B¢ @@0
i s pref erblayosies dis | ioriafiidl Nk By Vibfﬁn’@ndge'fl‘hé’ bRAE appiction G 7L@BHeh}IRGhoxPbRRI -
The met hanolmetiofnitbsane Xdr I r@8ction Grith Qirifeyy  ald yedoraxry - AdnedEib MY b QspadivR éxléﬁﬂbs
aqueous phasereihaier 61a8detionCs iti with iplafisicing atbirpholne e etiviriolamihie 2 Wall S @RBoIRINIRE ®
45 W t wradudeOaribodistifides r(@ek tas those f aminodisulfides disclosed in Vyas et al U.S. 4,691,023 and
7- (di pheny! rebirdhgth Jebel USa 4/681.024) \One tvery cimpoftentt teagqtion exemplifiod heeinaited dsr yeactioh o€ 3-
wher ei n a8 ridivhenyinsaifiy§oxyOarmetioamitasanegwi® 2rp-hientreraridithindetinvizmnireaeng., asitsyfivdrogem chioe
7- (di phenyl nide tegpid) gé%ﬁ@u@ tP€9d othecvent pféective r anblymerneimpguid- Eifr(frojrephenyldithio)-
7- subst i t ut ely'annekya daitiqerenyldithioethylamine ypaciagty it reagity Peapareth By, piprting
ami ne react 3fib thejkpown, dipyifide CORESHHLHNHa pE and epclipg pith espifigthiophienc! agoarding to the
3,306,821 at colum 3, line 38 to colum 4, line 6 and the list of these at
colum 3, line 38 to colum 4, line 6 of Achroder U S. 50 3,306,821 is

I ncorporated herein by reference. The broad application of

7- (di phenyl met hoxy) oxy-9a- net hoxym tosane for reaction with primary and
secondary am nes is shown by specific exanples hereinafter of reaction of
it with p-anisidine, norpholine, and ethanol am ne as well as
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7 EP0445813B1 procedure of Brois, S.F., et al, J. Am Chem Soc. 92,
7629-7631 (1970). O her i nportant E?"%)Cids%‘ﬁs‘if 7-

(di phenyl net hyl ) oxy- 9a- met hoxym t osane with am nes to produce very the
stable internediates 7-[2-(3-

ni t r o- 2- py piockglreiof Brois) 6Fh gt and. e SaenireSoll (92 TE29-063A ITE970). Gtek important reactions of 7-
7- [ 2- ( 2- py (diptigriytiettgi)axy-84-ingthaxymitosgne Owith naptines te produceosantbe stable intemediatésc tH2-(3-
| at er:- | n gierépwidyldithisgetiylapimo-§é-mathuinisanay | ead hy F-J2oR pyritigidithiciditylepinol-Sagestiox-
withss pr ymitasgneo presdeseriverh fajer.ali geeasals waglier dl é-<diphenyimetiyl)aarda-Metberymitasangt with
am no- 9a& mefmasK 9frﬁ°PQ5'§ﬁ¥1 aminpssto peogene| 7amingrand égubstifuted aming-9aragtedxyraitosages is readily
t enper at ur éa"i'egrﬁy' igmethageh ah artemeprpture fapgingsfromy0 3G G fpis? tofiRchpuishWhepihe, aming is
utilized ag”é Eoyoacie dt"P’bFP“sél'sc "°a‘f"¥ "P’E’e’feééﬂlﬂl ’°€(ﬂ?§°ef°[ éﬁ?"‘PB bmed'?q"e‘% ase
for reacti &f ma‘a*a‘?“ “t ' tri eth

reac basﬁi alcéhol

§UI( é?:;'h:n;% or m@ hc% EL E} sﬁf a?-,\ﬁ ;’?W L1:ta I a:gohilgl%n%% %by
the organi %X
al cohol s i gg ﬁwl exa i{a net hano érg&?%‘a{sno ro ano ut anol's and
ot her | ower 3&&‘%11?:9 §w oUhd ?b%ﬁn Bakin® 4! Bilace AR 73di h@ﬂl&%l)o&odroﬁxﬁi{ﬁpéﬁsmd@*
NaCH, ang itidehyldhin® gfoBiR €brh@iSing $irst Sring 7C(@ipken xyB4-rhellentitBéhnétto P2 @
30[ err] f Opyrityitifhioldthylamine Sa-m¥MioryMiid3addOW 60 t ams-wpﬁmyiamr@émylamommm
t he 7-(di phemshrsahtbiyrledians ind)then Bonvérfing mb@mea.uﬁee&h-%ﬁ)smoted bithivethiiyrhifd®aRstipk-OU P
conpri si ngyinitasate. conver.ting 7-(di phenyl net hyl ) oxy-9a- nmet haxym t osane to
7-[2-(2- pyr Tty lpcbicéss ife )eceviargion o 723-(Dyringidithio)stiylarbios@arasthoxyntitosane comprises reacting.

- [ 2- ( 3-2mi 7Hdiphenyimetiviigy de-iathodymitdserieawith e yridddithiedtiiviaiiney et 6% tia chydrpchiorideeshitat e
t hen cdhig eaction s reddily tamied roniehyi regctingtab 0 7C to 394 € ifar (1t 80 hours in a suitable non-reactive

et hy resgHon medim mhmxneﬂgaml tethgegh otherripeer giceholsslewer gpters iaipasnated hydragarbons,

7-
and.
di t'h

7-12-(2- pyP“%I?‘P‘B're@rﬂf Wﬂﬁﬁﬁﬁc@a mtﬁ'@ﬁ@‘ﬁﬂﬁdéém%s ‘Cofnheita &g h?‘{ffa@tm?i'@"‘ZO
7 (d )

esters, hal| ures o

i
condi ti QJQS ™ f])rt &n oﬁrts ]7 [5 8 ltl% 2= 9m$g|t i Hléfarﬂ rB] mgﬁ&%nosane comprises
Triethyl an»éa&mg [7- @RS imbtbkya¥nethidk .M«G)%yuﬁm&%gsaa lingt O
the free bgpfod I@lrders%@-CTtl\iSQ&dlo% is %‘édulyPXrFuédjé{h GJH btﬁ?\ Tahbﬂ@%‘ dbech&qft@@l‘i h6lrd M€ 1S
readily fogimasle n-fohaid iréttion hbbidnh Qudk N@VWRetHAnsL | efhhﬁiﬂf dtik Nidvdh GichIRRS hiibianatédt h
3- ni t r 0- 2- ARdr6APBbARAAG Infbltites &GI8, Hrdhdirell PoattldR chHoRiGRis 8- Ofo 39+ t6r, 2 ©.19. houretn
al, J. A nfchedsl. Thetbylantinb or /dhdP tedfaylanikO0k )be u8Ed B ébhvegt dntneEdait 1d 6dGRe base for
2- pyri dyl - rettiohi 2@tNio-Bpyrindditibdiytimenhyarocki@ide s thadiig| farmed by rstagiing afila e S@own
Pat ent Appdisgfitei H3GODGSSCHaI:NH; «HChand|réacting vty 3-oitro-Rim@rcaptepykdikepaccdtditigto the proce-
136, 261/ 80 durg(of Brois, TR pir &c dsAmf Ghers.oBoce OB THA-7@S1 (1970). The preparation of 3-nitro-2-
7- [ 2-.( 3- ni metsagtoyydinedy Heseibed ip)Sumrevy ABrbtab - e-Ghrem.fog:BRi 16851698 (198 Mpr irses
reagtjngo7- (dTh H‘é?f pdigle ? PyjdyigEhioiethvieeingr9p-methewyanitepang is a known compound and is

i pheny" 9 [ofary I"i‘ r??"t B%%ﬁ% t‘%/\ﬁ"l"}‘P"Za"MPr 13 P tf’ﬁ? 8%‘19 I’gﬁﬁ'?'i‘e

abt ﬁg}r Ey ?rd L’l’fs"lﬂ

react ing ag*d] %E:f "FdPasc;l(':gt i‘%: ﬁ( 'dg‘glaf Eﬂ' 2 ?"é?ét'%y
reaction io% h %I roc on |s dlsclose m a a anese ae catlon l ?en 0 gab?c Ins ape{: .

2-(3-nit rodzsc "a"‘ai?arﬁté ‘é§ 9&%"11%”"&“ + and dns Kng gt HFH’PER?H MHi2P] et pagy & Itis ,
Thi.s react {"8 '“' 'P‘n‘ﬁ"‘%?de’b' lreqcly “‘SG‘C lade; those pamed 20
hours in a's ﬂ ;";ﬁ@ 46633:'9 gy ﬁa'él%d lf? greﬁ?’h

ot her | owefmto 3 :é":" ot % g rt ?‘B" tsahﬂ”ﬁ% ‘3??" '%?fm 2?‘:"9@:’% .
Preferr ed é?ﬁfs [ CRsrre " b srci i g i s o °'§°lﬁ 4 "54.1% 35
met hanol . h{ll E:)f et &y fAftos h? Fea {haﬂﬁftroa{gp%olc a‘gfe Ely lrhsﬁ %Ié/éf for

am ne salt 16 % LA ufe@Qo r%ﬁlﬁ: thy J intitumor agent 7—[2-(4wn|trophenyl |th|o¥ethylamme] -Oa-

2- (13- Ni t I OndmBhrbtshd I oet hil an ne) hydrochl oride Is readily torned, by

startingew t hl'hB hﬁer‘ﬁ@&m@ 745- thit 124>9nc{y@fttﬁ a&zﬁnﬁ&%ﬁ-ﬂﬂeﬁgﬂﬂlt&éﬁne is a known compound
3-ni tro-2- gy Badisighstdd CorRduC 80 (Ftodauré B0) MEVyas RE ar UMLIMB9NG23BITRY feaction bf thit!
al, J. AmM inftdnastiateS0 @.disBifide tHibiZMchéfyd Jordcdss 1describbein My &ddt R UISO Beriafl No3 4,866, 180 and-
mer capt opy thedhiole indiateke hereinbed dreactod Siith rsaly intedmédiiate &b idtorpordted Abein Byaraferefti@C Theb 2,
1697-1698 (eb&XibO pf thi4 Gntermedialdreith thible nnecitliclaeixehange process is readily carried out at 0 to 60°C in a

7- [ 2- ( 2-spy time| périgd rdmpiog &enh 2 Iminvien do Wehopne irharop-rerciive seagtivni nevdimmiameievablyc enejirowivich
and i s destheireastints areSpiuble Y¥ith avater-soyble thick reaggargs) wateria suiteble esiactiom madivm.oWithrwagern o
et al Eur ofsealyble] thesh oraciants. sgBgayic sopvert 4s PeeiREpd- ﬁ“@&c?’@%ﬂ"cl sqagiion Fiedip include dferge
process wi PRMPI greralkancisaniet assnpthanp) whaneliapd isprecpatol e alkieeielquer i sEters stk
in EP 116208 and in Shirahata U. S. 4,691,024. Reaction is readily carried
out using a greater than stoi chi'orretri c 8anount of thiol reactant (e.g., up
to 2 equivalents or nore) over a tine period ranging from2 45 mnutes to
10 hours at Of[err] to 30[err] in an inert reaction mediumsuch as methanol,
or otiher solvent which is conpatible with the reaction. In a very inportant
enbodl ment of th| S react| on, -[2-(2-pyri di yidithio)-
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10 to 20 mnutes to produce the very effective antitunor agent
7-[2-(4-nitrophenyl dithio)ethylam ng (? xym t osane. 50 The
intermediate 7-[2-(3-nitro-2-pyridyl (f hi oﬁﬁet hyl am no] - 9a- et hoxyni t osane
s a known conpound and is desi gnat ed Conpound 30 (Procedure 30) in Vyas et
al U S 4, 634 efwiBacethide memICprogicha®f addnbutyl i ddétaxs,Newkr adiighalidketoneld Suthf dsdgefohs and
exchange pr aeegBthylstode Seytlichaighation etfgassuett af tetrakydSfurabedntt ddweN@olyhbjog&fated Sliphatid
t he t-hi ol s ihpdiecabredsucin as enethydeme robaddec @thwireh disidride, i antl echiventtirat B arvery important

[ ncor'\pOr at ed@mhasirarinhof litys reedtion, e B-nitbi2epyridyluithis)ethylapfinol-9a-reethomyreitosane iscreastogivith p-

t hi ol s i ns a nirbthigpnerok crederehly ip mstherct for § to 2hniinitgs 3 Qrte BEE to prodyep t® antiturg@agent i n
a 55 tine [RHinapheayidihipgthylapalda-mpheyeiiosens- 10 hours in a non-reactive
reaction nedi ulhegmentiep dnFiystialed in theyjqllawing specificcoxamriest & e SapRiesHMeOH wiapds for
wat er - sol ubmethesg gnd ﬁt%&étaa?ﬁfgfe%%céwel s suitable reacti on medium Wth

wat er - i nsol _ubl th| ol reactants, an organic solvent is preferred. Suitable

organi c réa rredl a incl ude, for exarrpl e, lower alkanols, such as

met hanol , et h

EP 0 445’ g1 % éﬁ% ‘Ri:t:n g&g A Svad EM%&. adppgrld bBtdnt f a§|t< %‘dmng
lover ali ph‘% b‘é 78<C éfhg Blﬁlﬁed"‘gl thgurs Qly sbrﬁially dry

al i phati c,zety fsSndSw b?a‘inehesr{daél)é{é}ié) (182ah)and BBB% tPé) % biRI SRS Was! stired as a
al i phatic hyg4oersRh RS nfinifidd pAsr TR HIREE o oW AGIS, strbrighitlaciafonCtixeHahgd reéhein R d
chl or of or m nidiogan Yorh Y3.65'8).0Mb dtlitiRy ddMBnNBR WasDdently dtiffed IAC1/2 Rdlirs at 22 C. The material
7-[ 2- (13- ni t rwas theiitteted \hdlithb lrdsin)waaktad witn o &) cP&otlond. MRuHRFatd WS epoiatbd |/ 2na & teldark
Wth p- 5 nésiduevhs sifetincthylonp rchibritlo 228 L. iNextiveat bdded b 0f7aM didzotliphed@imithanatseistioatin O
to 30[ er rd* tnmthgleaedchicgidd (66 it approximatelp@eay). After 1 hour dnother 6.6 mL of diazodiphenyimethane
[2- (i, ni t r opbletion wes added \dr fayidtal o h bdursD FLGBION UK WeDHGH z(Gleindicaled therstating material was

i 11 UStrat ed gore anti ghefeoras Hwipragensp etipdsipolaird spst. dBe repation ntuvasther poud@rtodhedenri s
f or met hanolof ado AEOOmRluny andpltedoyith SHEG), foliewad by @ gradignt to gppeiaiely|4%4Me@GiliCh. C
(817 ny, appghedeshed faciongwers pegied)and pvapasat W%?-@-p%ﬁe@methwoaﬁa@mxwws a
flask. To®t Kk 'Wé&"" SeldedrSimg (1 ) i 6B% wield Asepple U@ﬁd@s %?‘%I'FP% ffom pi{pigurg oF

3“59‘ Clzgo ‘Tf’@e"ﬂ@ f\ 'YS'TH ve t& {iqwing 'Fsu R Ry s gidoll
Yofert ng g i f ﬁjg} i h” gb'ﬁ?%
dry 15 dark S ’15%@9:5 gé? an f gpt\%‘ or r(r)\ell el'.m.' of

sol i d. Thjs Qs adls rebl 'on- tor ut e

addi tion of wex AGX8 strong aC| d catlon exchange resin in the hydrogen
form (3.65 gg(amgp,p resul ting conbination was gently stirred for 1 1/2 hours
at 22 C. Thematerial was then filtered and the resin washed W|th 10 L of
acetone. The filat 5@l rdlRc bdAPREIWA placB 853 Mg (16 RS b MiRmEh xR 0o5%
met hyl enessClpuRy. iTdenis was dikied NeoXinL \WR.6.1 AIRETH, a‘h%sz Mrdd atzssdcpdi RETHRaRErolysis
sol ution i n reddtionWas bysbraitly complets ialkhis tifhe. GAfter.cooling R approximately ¥ G, tteCrpactiohl rhigtiire Was
hour anot heradistéil WlpHadf appir@dneatbilypé) By yhi raadion roe 1096 [HaR G, Ofag. WES tha Gebetibn riiktdre wasithen
total of 4 raddedss miI{abbrSirGely’ 23 MMd i €17 mjolan shidion efdiizdviiphertytmethame(DPRM) Brmegtlylend s
gone and t hehleridaa¥o thisewasraddadr el of metharml folidwad by stifringorepidly Tind howa dhecpih was then
m xtuy e was adiuged o opprexinatain Dby e additjon of mere 49% HePQu] vilh [continued stifving. Aftes @ hours with
W tﬁer r]f olqeﬂﬁﬂ@did nzof P cH:BR¢ ot '@%ﬂpr%@eﬁfﬁ?feﬁy ol ere o k-7 molph diazedighany
fractions wepeth sq ign inmy e&pézaortd@ Was @afided. This was allowed to gradually warm to 22°C.

7- (di phenyl rf’é'?'h dg“’ﬁé'?ﬁ‘otk r‘ﬁ"ta §dé’ﬁ'8" astBM ’28'““°6a?“R '?fatfoadthgfsmaa Pa"?‘?“ﬂe‘hg
(1.55 MV o
actet one/ [‘grr %1"_' E’H I":t lre 'éeu{' wer t '° %&% o4t
(pyr d5) SI ho |to ér‘; »8%
E ]1- E’ d%j l}g 6 l on ﬁ W st
. ﬂﬂg: hioa

(et hanol Qo arl eltﬁgga&lﬁbnai & nﬂfelybﬁ §ddﬁi yuel&)7§Gl~(d|E;fé§ met 9 9a-
1450, 1404 apgh o RATITRY fotat yiel sp;m, uct has a.nelting point of - 30" 97

[err] Exanple |1 In a "3-neck round bottom flask was pl aced 353 (1 06 nmV)
of M tonyci rexémgdleppr oxi mately 95% 35 pure). To this was added 11.6 mL of
0.1 N NaOH This was stirred at 35/ err] f'or 2 hours. The hydrolysis

reacti on ssas elp semntndabottym dlaskphast paced 7-{(diphsnyinathyloxpibé-methaxpoitosang (109 mg) (0.2 mM).
appr oxi nat el TisOfae rdispolveti én Beanalc bl wethamplxip (whish was theol jaddst 983 g (Bldalofof p-anisidine. The
appr oxi nmat elrgectpniyixtery gradusiiy tuimee frem MeEDH focgreep. ThagedrtionTigs migeitored Ay tTLE 90 w¥iser aet e
was then addeifg 3% MeOH Gl fftere teiph2.75 heurgrifie reqotion rxiore e YpPosHifdyRNddie reidue was
di azodi phenyl net hane (DDM) in nethylene chloride. To this was added 3 nL of
met hanol followed by stirring rapidly forgl hour. The pH was then 40
adjusted to approximately 5 by the addition of nore 10%[err] with
continued stirring. After 2 hours with



periodic addition of 10%[errJto keep the pH between 5-6, another 3 ni of
0.7 nol ar di azodi phenyl - net hane (w $§HJ'H on in nethylene chloride was
added. This was allowed to gradual 0 22[err] After a total of 6
hours fromthe initial addition of DDM solution, the reaction m xture was
partiti oneagssbi@idwaecH.ER0THE wad cliréhdtdgrapfdadon2® sikika gé: ddilfhn padiRd Gin@ ke WAIASS
was dried mergectk] Thatrecydn Gaml vl .colibbted ditcovipdrated U yidid 76 Gyl (BBVEY) ob GH{AaRME)- ON
a dry neut9amhetoryntithsab@ |ALIHTINME Wds cansigtostdieqinddudtibeing fhzrcoqpduad. 4% MeOH err] used
to elyte the desired conpound Pure fractions were pooled and evaporated to
yi el d 269 Egmpe V7- (di phenyl net hyl ) oxy- 9a- met hoxymi t osane (approximtely 42%
yield). The aqueous | ayer foll ow ng the partitioning was treated with 6 niL
of 0.7 nol ar InEDwERdhotien askiwas plaged 42 mecpf 7 dicherylreathyhexy Garmatexyeiiesanec fo thigpeg| v
at 22 C. Ardde2 mp ofpethanpliaad 190 microlers ff marpholineyEhe rogyitingsepmbination ‘”&‘bﬁ\?’é"ﬁt *€hen
chr omat ogr bp reastipn I"’%Fr? L'V;PP P’ o ahthis Jifier | '\?F"t‘ gpdraad y

1O% padit %ng@% aegg';?zx o ALl Tﬂ%’%fg%éﬂ e e “gg e Kameouq. a)fzd

7- (di phenyll:.xgg‘ Dyl ) oxy- 9a- met hoxym t osane (100 ng) (0.2 mM. This was
di ssol ved of nmethanol to which was then added 123 ng (5 eq). of

p- ani si ¢ ne. 7 idshehyiAd FitéRhd 44 @aéa.%émh%maﬁop h15.E
The react 'B&E&@%ﬁ@%ﬁéﬁ&%ﬁs %ﬁﬁ%ﬂ@@&ﬁ Sfbnaamihé {100 m.éﬁceg ﬁ.:

total 2. 75eh@eH FnixtirdOwasCaifrbd QP 20% ¢ LAl Credilish FUARVUNAI&M by aNE bl Bid,CBdikgl 5%aS
9 EP O4d66HISH,Bib. Aitsi S0 hotps] thle NvedcBdn Was dotipfete\\VaRe GAEIDABHIRAGH A1 &RenOdiluld SWithi Ca
gel col unmmgamngdne dhicrde (28l nil).clle VéstitihgStfutidh Wt tHdriatogrBpbdin lacolging 6 SiDA Pabketddd

col | ect erd el esingPIOTaNEIH/CHCly inith d gradieiitdo 2636 MeOBICHLGI{. Ahé blue band Jwas collected and

9a- et hoxyevagorsaine . yiek| 2(2HydbiyBthyljaminc-0nmbtsd@mitossnec4 mghl (B3% Yiedd WA tHNBIR was
conpolnd. ~ néstentrior tislcempaanda r ound bott om fl ask was pl aced 42 ng of

7- (di phenyl met hyl ) oxy- 9a- met hoxym t osane. To thi s was added 2 ni of

met hanol aB@™@ON microliters of norpholine. The resulting conbinati on was
stirred®at 23[err] for 48 hr. The reaction was essenti al Id)éacorrpl ete at this

time. The reZ\ 'P'BW"H‘P‘M’W@W&WW& a@?@d“%rﬂ:ﬁi@"""d’ﬁ? dﬂ?&? g ot fask.

I I'Wt) o fstiing ”
?I651V‘;:a0f 7ad£i g% g{gTet . ng Pnntle% :geg % Jo ?OLW 6 fea lonéwasﬁusgn%g;enc ?e/:if or
;h(errpﬁgﬁ)C’g |on of (irﬁ? 05 3 ? :C]OPA‘ m:ﬁ an e orated a(i‘c)!l the ldua in

ient fi
met hanol ,,% g.,gﬁg, a.egr}oe%@enﬁt th7 ¢ ) é%zﬁﬁg Akl .Juoe
sol ution WggR e _ ter action m xture was

stirred at 22[err and reactlon was noni t ored by TLC on[err] usi ng 15%
MeOH [ egs | EAMpBIVNZ hours the reaction was conpl ete. The reaction m xture
was then diTuted with nethylene chloride (20 nL). The resulting solution
was chr omat ogr apbedboitom #ask Gasl Placedl7-(@pkadyim@aad)seebaattthoxditosahdl (269 mgs©0RY thlifo
MeOH er r ] witiswas disselcidam7.3trL &GRétiabdDiag e rdsultifgesolatianewds aneled/ta 0 * Cofollowed Bylthand
evapor at edadditiony pie1 1@ ricrbRers pti risthylaritiey [2) endi Nedt Sas madddote2mg ofs 2 (panitiodtienytgjiiof- 83%
yi el\d/) s0 /gteyianiineNiiRockivgde: Biresioactignrhixtiing was dllowedtto waule @2 * Gadter| 2 hebr, thg reaction

7- ( D phenymbrietwas pasiycoolad teed " Goaed 492 wisralters pfiteahyiamine(vag Sedediglowed by Btbme df 3-n a
round bot t @rfitpphesyldithinletaylanips; hydkngbleridgr erfeitcmi'n@?‘t“ 1wasAg3in atigwed faowarmtitp 2¢° C.

sol uti on wifter 8fpws g '%ﬂ"i'd’“t"@s P?W@et%ﬁ i ‘E?Hd%ITb? i°@) '°wa§° dﬂ%ﬁ*’%‘zﬁh 6P0gREYP| n

met hanol 03?‘19@ o} %‘@B‘i’a‘i’ﬁ ° we lissolved EP B ution 1‘;2:
TLCerrfa XE [ %" %ue;gan Qg— &0 llglh?gqb ure

conpl et e.

(abou t 0 53:9 jons e po ’_?%e evam é{f ge% @n@:\‘%]gg-ma %x-
chr omat ograp ed err]co unm e a gra |ent rrj.

to 10% MeQHal gg,]" Fractions were col | ect ed and simlar ones pooI ed“to yield

m tonycin ﬁ—(‘gS’—rrg) (.252 m\M), 71%vyield. Alerr] NVR was identical with an

aut henti ¢ sagph Gound ook MaskE WS bladel 250" 6N N, 6OOESTOHE CI1ANK, WodrodloAdeE Ehhis was

7- (di phenydigseivédlyih 100<Mt. SAmBBAROIORSIOWEA By e0dling (t&2 19  OTThe (rEbuidg/ soliidn wakhitifed!\@6 the

di ssol ved stifted salutidh waé tHeR tab@saodropwizd 1137y (ie6d)l éfi FBiop@bing InOHD Wa Sof Gridtasdtl The

O[ err ] f e | resuttitig lpgliot [3@lution was stirred at -10°C for 1 1/2 hours, then evaporated on a rotovapor at 20*C. The
residue was triturated with ether and ethyl acstate, then evaporated again. This time a pale yellow solid was
present. The solid was friturated 2 X 50 mL with ether and then evaporated to yield 2.49 g of a yellow solid.
This was crystallized from MeOH/EtOAc to vield 2.22 g of 2-pyridyldithioethylamine hydrochloride (82%
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addition of 116 mcroliters of triethylamne (2 eq.). Next was added 122 ng
of 2-(p-nitrophenyidithio)- 40 et hﬂﬁw E)ﬁlrochl oride. The reaction

m xture was allowed to warmto 22[e Y 1/2 hour, the reaction

m xture was again cooled to O C and 232 microliters of triethylam ne was
added fol | oyggy by 244 nmg of 2- (p-nitrophenyldithio)ethylam ne

hydrochl ori de.7.(dipRnjiRehjjoRoathetiokynfitoddns (7818 #igh (13157 MG Ghad Placd@inTh kdlind’ BEtBH flask
After- 6 houas didd6ivddame L AN méMsnol PRP el Rdeito b BEliteRbIerhyRyyIdithiSetiyamivie B¥drochibidé
MeOHMLerr] TE3e nigra2.bd @iM)Nandt 436 EmidaRers \bARRakARe (A 18] niM) Q1.1 eBLiciRts\BBed on the
di ssol veds i hydreehivride)rindo imh@f methanol Thgresuiltihgidolutioh waa Stirde atd2r O and e atiopWetnaditorain
Si 2 packed by JLG(E0and MIQHEHICl) After Bolvie @rttoe wa$ ationt $0%gcangbletsn Thefeadiod/enixture
MeOH [err] Meaatben werkedcembyadilulinggwith @0 dd sif ICHEICID hnglcthdmawrshingewith 2 ¥|30ault dfdHnhe
anal yzed by orpari: layey wes drieg over HreSOnendeovanersteddand ithe residup wassghromatograptied jon) SiD2 Osingy
of 7-[2-(4-AktH Gl dThishyielgfast 495 Imansf Td?-Couridriditrie) ethyiaminel P methorymitegos (i &,
Alerr] NVR ¥8Hd e material was consistent for the narred conpound. 50
Exanmpl e VI I ITﬁe é"qdb‘iﬁ rT'EPme?? tséS’H‘i‘eﬁng IEhe\/\ﬁ’é’ Paéigéﬁ?h 2“’a5(§" 1 V;L' otiom ﬂas“ and
hydrochl ori d ?3 BT Png

to -10[err] "'m’fth'gphf FE g E tg%‘f"olrﬁh wasT%'"

0 it
\as tnon gu Qg ATl o 33%
met hanol . drﬂca;az %'t& &mesm.s I&H 446 |tro
1/ 2 hours, egﬁe Q,{e € yibig:
triturated W' 259 %m %ﬁtﬁﬁﬁnetﬂyﬁé&-sﬁl}ﬁéﬂﬁ&%t n@Q@d £boutT§b‘°/§ aﬁd' 5 @
pal e yell owmgw maggﬁgﬁ}gt The solid was triturated 2
et her andept hemmgumrPbRBAY 45067) iréth Gin 2886 Ingd sﬂﬁpleaoNﬁtdipﬁHHyﬁﬁéthﬁ}oxyMn&thwﬁmosane
cryst al | i zegrobdoainy Worté 4946 Exatnpisivatlwds Bodi2as uafsed%nmbmityulcil t hi oet hyl am ne
hydrdchl oride (82% 10 - EP 0 445 813 Bl yield).
7- (D phenyl EedniplelIXOoXxy- 9a- net hoxym t osane (770 ng) (1.537 mM was placed in-
a round bottom flask and dissolved in 6 nL of nethanol. This was added to a
sol uti on 2f 2-7shindioryPacinethpixpeitosane ave ralkylted] withc Bimethild ep-tpi@iBigzeng) Jo give Rxiformsicln /il
435 mi crol i widh sdiagpdiphenyirpdifane nfo n givg 7-(dighanyinethyhoxy-Sadusthpximitosane Hheseicgftem 7tQRPM5
hydrochl ori éépmyci®)-10 nml of nethanol. The resulting sol ution was stirred at
22 [err]and r &€t o3 interaedigias. f"ﬂf?’@d"“ a"?E@':(PM'F"%ﬁg‘VN ‘Wefe exalygiadfer copugtsion iy IRias
about 90% cé%Er%{‘@V'dﬂi ethré%{@ 1 RSP s%li”f‘?ﬁ? fad ly
h

wi th 120 HL M5 i;/ q;rxg%"ra o ;ﬁ%ﬂqﬂﬂﬁ t. f .(2.py§y oy
con w \]
) sw slihe fj- I:f%pgﬁe mte(i %ﬁa

\”"?’;1
ayer vas oL %Pm%'fsae;gﬂ
e

chr omat ogr ag cfig Yfﬁgscow R°“tfs7B

0 /-
(0:98 by T Iﬁiw& 'df"e s s'ﬁué ;,% ity ﬂwg fiss .gie"ed
in a round Rhdsqn tL, %hdl ssso 'ﬁ : Jrﬁbo% ghhanoFJ Xt \;vas 2

in two portions 150 ng, (1 23 mV) 1 25 eq , of p- nitrothiophenol in 16 L
of nmethanol. The resulting solution was stirred for 15 mnutes at which
time the reaction was indicated to be >95% conpl ete. The reactizon m xture
was:.dj | uted with 120 m [err], then 15 washed with 1 X'30 nL H20, 2 X 30 niL
brine, dried over [err], evaporated and chromat ographed on [err] using 7%
MeOH/ [err]to el ute. This yi el ded 480 ng of pure .
7-[2-(4-nitrophenyl di t hio)ethyl am no] - 9a-net hoxym t osane, soneti nes
denot ed BMY 25067 hereinafter (.91 nV), 88%yVyield. The yield of BMY 25067
from 7- (dfphenyl net hyl ) oxy- 9a- net hoxy-#i't osane was about 56% and from
Mtonmycin C was about 31 % 20 - The yield of BWY 25067 froman 880 ny
sanpl e of 7-(diphenyl - nethyl)oxy 9a- net hoxyni t osane proceeding in. one step
as in Exanple VII was about 23% based on Mtonycin C Exanple | X 25

7- Hydr oxyg 9a- nethoxynltosane was al kyl ated with 3-methyl-1-p- toly1tr|azene
to gLve nltonyC|n A or with di azodi phenyl nethane to give

7- (di phenyl met hyl ) oxy- 9a- net hoxym t osane (hereinafter 7-ODPM m tonycin).
Each of the internediates, mtonycin A and 7- ODPM m tonycin, were eval uated
for conversion to 7-[2- ‘

(4-ni tropkenyl -di t hi 0) et hyl am no] - 9a- net hoxymni t osane, BMy-25067, by a
one-step process where the inter- 30 nediates were reacted with

2- (p-ni trophenyl di t hi o) et hyl am ne hydrochl ori de, Routes A and D
respectively; and ina two-step process where in the first step the
intermedi ates were converted to 7-[2-(2-pyridyldithio)-

1"



et hyl anmi‘no] - 9a- et hoxyrn'tosane'whi ch in turn in the second step was

converted to BMY-25067, Routes B
process where in the first step t

o e FREES

tively;

and in a two-step
ates were converted to 7-

[ 2-(3-nitro-2-pyridyidithio)ethyl am no]-9a- nmet hoxy-m tosane which in turn
in the second step was converted 35 to BMW-25067, Routes C and F

respectively. Results are
stands for potency. 45 5(0 55 EP 0445813 B1 5 H O
. \ Or ar co _ F4 0 N
ub o- s co co co & - co coll5
14 * 4~~~ 4 58H| & b wsrDj i;>4 U]
IV co 20 ol < B IR S v 9
u>4 a el V 2™ | B |43 eq S8 28
>4 Ln v co en fr-. Q30
0 a 0 M d N, M Da {F-t (If
0 P4 H 0@ 0 B- X % T2
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. U 30 ~g'3~ -2 - 7 M T N
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S xH 2 Ay g-86—a0uT
: 100 . S| DARNOW ~ E{1 50
1AWG-11 N L wdso-lf _ 55 Hxanple X
7- (D phenyl net hyl ) oxy- 9a- mﬁ&mﬁym tesage (171 Wy, «0. 855
saturated solution of [erfr]dBn |mel haholks at A0[ & r N The
was stifred for 16 hours [atg20[lert] “Th& sol enf” was ©he
"
. >
-
30 2] Qn ~ o
1 (S 1 1 . .
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< =+ 1 © © 1 ©w o
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-M  co e
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oe
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-
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3
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0.5
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>
My was added to a
resul ting solution
n 2
<
-
]
=
>

a) This yield was occasionally obtained.

7-(Diphenyimethyl)oxy-9a-methoxymitosane (171 mg, 0.355 mM) was added to a saturated solution of
NHs in methanol at 20°C. The resulting solution was stirred for 16 hours at 20*C. The solvent was then
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EP 0 445 813 Bl evaporated. The resi due was flash chromat ographed on a

[err] colum packed and eluted with é J‘Sggoll(err). A gradient was run
to 15% nmethanol/[err]. Fractions weF geq} by thin layer chronmatography
and simlar pure ones were pooled and evaporated to yield mtonycin C, 101

g (85% yi ebwldoratdd Ghé rédire Was AR IRIBlohBthod@A d SONIhIGAY phdRed Bnd bl RS With G0%
sanpl e. 5 EwahabBCrRICL). O fradiére iR Qunnth Q8% maMaAdlCALLY. FrabIRRE Worb GRAFHeH Yoy Whid fayét

t unor i NOC UkidiatthrapiyOand Ssinhilale furd Brols Svef poPled Sl dVhioralA th idi¢Srflomysie CE 101 IBissH
wi t h\doses gsid)sh & RMR bEhe maiaiidl @4s ivdntidal 13 ar alitphizrsghp@t hyl ) oxy- 9a- net hox- 10
ym tosane. The treatment conpound was administered by intraperitoneal

i njection. BraowleXl of four mce were used for each dosage anmobunt and each
nouse was treated with a single dose of the treatnent conpound on the day
of i nocul at i of¥DFAfegelsupice fmplasied Jeiraperitonealiy yit @ turpertipesulumyiof d0S.essitesrelly, eferi388
The nice wePEnRdpkpraia wase dpated Wi dorehes Slfled dgeinaften yith) sidighenyimethdloxyrParmethor-n
wei ght wdd ¥aileeane-o thotragiment sampgynd yyas d't“B'i‘P'@F' .'"“R)?"é'@" . FH"HQ;'QEPS QY6 Micac h

| o HE[E ey o s"°?"r9° b ﬁ"sf 2,9t tocregime

o sone e .czés; R e E e
ST) % T/ XiCil ilw1' ra : in ‘wei u ( er sto

og'Ef .F[b n% @e Je§f¥f S CaUbd Ghe jo e e 2 gtnsy

t he nean SULYd
change as og Meaf silivalin w&é& L@J foh
trated (A/T veraa_zf' ﬂes&lﬁlch %ahs? Sﬁéa?a.x QAWQP ;ﬂﬁhﬁm\de}’ zﬁiugaéjaﬁ\?z bady Iﬁe/d l g%%u
gf fl_e‘Ct | I}dl'} gergihda frodfed m mllﬁﬁélﬁhlﬂﬁrﬂyé R nihfmidnd &ecﬁ@te%'s& % ﬁ'mag %nsnder

9 125

TOXI C 20 0.7 2/4 150 - 13.5 150

0.0,_4/4 26 The abgye.r | Ng 1tit i nhi bi ect at a N
dosage of 150 ny/ kJayg no vity s;erzl/epl in 7
experinmental ani nal isot he inventiong el udes e of the gyaved/gonpound of
the present invention for inhibiting manmalian tunors. For this purpose, it
i's admi ni2stered systemcally to a mammal bearing a tunor in a substantially
nont oxi ¢ ant i tTerekoveesuiis indiggte antitymor ighipitionr lifect® gleaeriofi180 mgfk®nded primarily
for use by i nje¥ey 8?1‘“? Antiiean aptiyity %b&ﬂ’iéedmﬁfx%ﬂﬂe'l*%la"'@ﬂﬁéh%?‘vqn?ﬂ@ '§%Hﬁ’és Bier ¢h d%es

as mt OrTyCI
H°"E! °°§t? “‘ a'?' pt BY‘*“%'};?HP‘I é}h'bﬂpggé;’?mmﬁ "b‘é"‘%f R éeh it g
gn thebp?%d%& E gsa g ,)? “g@ rqog %{e san?
bl fsf ribu ses s i m rrg ew at Iarger rsm er *e e n the particular
urters, u ed pa I composmons
phar miceUt ' amﬁ't % %&Eluz‘é&”&%ﬁ Js%& in e&ierﬁ lele :
i nj ectabl e Ryl ngrs}ee &mrﬂﬂ%ﬂlﬁ c%bllatl'i id RE&-&M 8 eou s@
i nj ectablse kbl f ecw& 48 indBdcBkater, isohie Bilife Sidlmele. AN Varl at I ons

wi |l be obvi ougridishstWiRsebaibis!d {ﬂskelsland‘dhﬁthaé& ThJEhtH§mveTniﬂﬁ id t6‘66 a&ﬂnsmby the bisimbe
defined by the clainms. Clains Cains for the fol | ow ng Contracting States:

AT, BE, CH, cléims DK, FR, GB, IT, LI,LU NL, SE 40 1. _

7- (D| phenyl Chainis/loy myalwmdmgtmgtsmme\'r BE, OR; DE,@%S FR, @B, IThE |, 8pssEt | on of
7- (giphemyl net hyl ) oxy- 9a- met hoxym t osane conprising the step of reacting

7- hydr oxy- 94- r7ePinbeuyimethpivan@a-methdryraifosenedi pheny| net hane to produce

7- (di phenyl met hyl )oxy- 45 ° 9a-met hoxym tosane. 3. The process of claim2
wherein sai & Jrepss 3" dher prepatation; of Jt(qiphenyimaghvioxy SarmethapmitasanpeprMPHeiNg) e sitapgof
met hyl ene chl dPacEg. 7-lygrowuds-nppiaoxyspitgeans ity fiazopiphendmethage tozorgves Ediphenyinpthybaxys

is carri &8 outga"?‘?"‘PWé‘"ﬁaé%ence of water. 5. The process of cl'ai m 4 wherein#

said step i rried out Iuh% {.' ng . '? reacti ntso vent hyl gne chl ori de
and ot hano® 1T, #g 3,7 SPerh 88 P R TGP GG AR SRR
from0.5:1 to"ffw ré Ction tenperature ranging fromO to 30Lerr] arid a

PH ranging fr %@Qgéé Pimd orﬁa vﬁ'ngreﬁ%%lg steJ E%arﬁéa%?ﬁ ﬁwe%;esgcghma%rvmer ein said

pH ranges from a to a

5. The process of claim 4 wherein said step is camed out utilizing as a reaction soivent methylene
chloride and methanol in a volume ratio of methylene chloride to methanol ranging from 0.5:1 to 3:1, a
reaction temperature ranging from 0 to 30°C and a pH ranging from about 4.7 to 6.5.
55
6. The process of claim 5 wherein said pH ranges from about 5 to about 6.
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EP 0 445 813 B1* C L M S * evaporated. The residue was ftash
chromat ographed on a [err] colum packed and el uted vmt

met hanol / (err). A gradi ent was rungp @ 445%1884 hanol /[ err[.lmﬁrmlu !’!”Mle
anal yzed by thin |ayer chromatography and simlar pure and
evaporated to yield mtonycin C, 101 ng (85%yield). Al err] NMR of the

mat eri al momfsenthecraﬁldlteowmﬂaamtChremtpqramadrp @. SiG: Exiumippecked afds piufed fwitheli0sh

m ce i npl &eeepViGhieClalp 8raradisRbwas n R 136 anethaplPHiGlo Etartions were[asplyzed oy thip dayer
celds of [5""3’88"9?%9“)’ [ed PIRYRE oL Mere tppeledt #nd axpROrRted dQ Migld Juitomyeip £¢101 mg (85%
her ei naf t et H NMA it esisrieives NG 2o eRIe BRI 10 yni t osane. The

t r eat meht £9 nFPo)ldnd was adm ni stered by intraperitoneal injection. G oups of
four m ce-Wweke—tgsed for each dosage anount and each nouse was treated wth

a single dosgyfehilé nidse 2SR, @ blgﬁnsﬁi &m oF“?EsULs%EésOéLns plas4P
of ten saldff ie[:ﬁeﬁﬁae efeCOltalel wn(ﬂ‘ Eo%eé"’ﬁs’s st'at@&mI or Sty bk élﬁﬁ‘éﬁwo -
before for GaksRm. ThS deRiait LoMPoul@ Was baminidtbled © ﬁﬁlrg;?enioﬁbav\ﬁie&i& él%ép S G560 s 2
neasur e Ofwerd bigd tidhXdabn biysagdVbrREUNYVBRAOEHCR Ghodéd WdstiBRite® IR aVigh &53B |oP MRweaikéne

| 0ss i n Web@hdundbn the dap ofBduRNINTRALGRIUY of tefisAITE tlefted Yool Miite WAANAHEHRE.CThe mice
excessi Ve .wefdamighédbetire tr@trvedbaridraglie oriday ¥/ Thé @hanbé MBveightllas fakdn gs,a Meaddr&ol(dnaf 1 O
of mean suexiclty Micetweighing 20 hramt eaoh MemLaNploysdati @dosg InOtsfpht & up eappraimatelyr2/grancd

ti me ofist wes setlcomsigieted eatessivec Beguitnére giveruip) mean swviee)) tmeUMEPhS. TL. A TR (rate obmeahay
si x (AVC) samidel timeriottestebmpgupe tredtddvgrouprio tha ynefin susvivialdimel of thie seling treatedicopieg! Tipup)kThe
sal i ne tr &¥arka8 wﬂgbechasqyaasuy dait gl (A Q) HP%"WQQE?‘S“'CW'W on dayfivelplabmice jtrpted (Y Tis

of % T/ C viae sdlipmieatps raiep ysyally alied pdhin 2(9‘3350% @ininpuiy ptieet)in termapgh % HCwas considered to

% T/C b1 anc AT 300 TOXIC - TOXI C

-0.7 24 150 13.5 150 . 0.0 4/4 25
The above resul t sDoseli tmadkaht | MEBar Si.@hi bi & ALCf f ec ARG é./dbsage of 150 -
mg/ kg. In view of 3@ antitunor a@OK¥Cty obFOXI&L in 6333 Yehtal animals, -
the invention incl48@s use of theldewel conpd®thd of th&+} &fht invention

for inhjbiting mammalian tunmors. For this purpose, it |Is administered

system Cal | Y THeQbéve TEUHB hdi R It HorBnhiokioR bttt it 8 dSdiSdr 38Y hdild. Y nont oxi c
antitumor ef ki of SelBaRmoSbtivith EBshATNP eipidrihéntal BHRLKI QD IRVanfBArihdidded Q%o 815K DY
injection dofdl BoGPouhd &f IRTRr8EHY iaRtioh Gbr ﬁ\ﬂB‘&thfnafhhalaﬁQﬁFﬁorQUFdPOtﬁﬁSpL?&)se, it is
M t onyci N alminisRAA\shsiémitaly Bt marim BBIhEd ABSIR S sibBintialy RABXONRARMICERBIS 0N
the pardoi ctib asmpoumdis inieditie&d rimatill Yor uddisy injection inaAuE Ol 3618 EANd forSome atlihé Yame
di st ri but etrpases ds pitgrinanrth Senéwhatlbrger @Niaaisrt doges snag be brapisyiet gefndingert the particular
buffers, dtrediskisitigitys The obvebedmprendshesindis ireegiledisténted asaint phapudceutigalt @mpositions
phar rraceutcplttammgedlﬂegm beftersT stebiligere.oniploilizers ianthingradientscaonteuiting o ellarmateiyticahelegance.

i nj ect abl ehpiecpemgositiens armcenshiteiep witla A ivisstelle fiquisk mediymy pxtaneporpgecusip Bist Sigr toasee

i nj ect a5l Suitablgdnieriebleigridaiaciudamaier. ispionie ﬁﬂﬁ'%angﬁtel" and the like. Variations
will be obvi Yafationgwifl Re ghyioyk joythase skilled e aft Thusithy jevention ds tp ko Aefinpdpy e cliishe
defined by the claims. Cains Clains for the follow ng Contracting States
AT, BE,

o ety Pt Btk b b, FEHEBCen 08, N ot on of
7- (di pheny‘l @%&W&hy%gg@m%wlégsgne conprising the step of reacting

7- hydr oxy- 9a- ane wth azodi phenyl net hane to produce
7- (di phenyd, mpfokpsk )fb}xﬁ‘ae dlebaration SR7-{FhERIMERyhRF-80RetharymitolshePERpRSIy He. GiPbiM 2

wherei n sai deeadtif® 74 IobnRRfh todahd WithZdid}Sdigheh Hah®f pretudERidighoryihetiy
nmet hyl ege chL@héglﬁy,zdjﬂs’i& Tﬁgug?ocesls (;f (;ﬂq;‘ﬁg&f or pg vl\lherkellﬂr;tl sai drﬁjs)t?(g-p

is carried out in the presence of water. 5. The process of claim4 wherein
sai d step d sTwaproteds obletainit2l Whedim GaidiStep is @adiéd OR Riddinged treddidnhydivemecantpliskig de
and net hanol methylenewbbtidee rati o of met hyl ene chloride to nethanol ranging
from0.5:1 to 3:1 a ¢eaction tenperature ranging fromO to 30[err] and a
pH r angiongd- f Therpredessnf cldimig 2top 3 @héein aid msww@ssnmbp@bmm&adner ein said pH
ranges from about 5 to about 6.
5. The process of claim 4 wherein said step is carried out utilizing as a reactlon solvent methylene
chloride and methanol in a volume ratio of methylene chloride to methanol ranging from 0.5:1 to 3:1, a2
reaction temperature ranging from 0 to 30°C and a pH ranging from about 4.7 to 6.5.
55 .
6. The process of claim 5 wherein said pH ranges from about 5 to about 6.
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13— *"C L M S * 7. Process for the preparation of

e
7- (di phenyl net hyl ) oxy- 9a- net hoxym @ggg 1d process c?m“\g“ m&g‘“‘“\os
of (a) reacting mtomycin Cwth %{9 hi%omde sol ut € an
aqueous solution of basic 7- salt oxide-9a-net hoxyni t osane)

adm xi ng the P@%@W&e%&%&lﬁﬂoﬁﬂf Pliphaafimethylios2dal méekfiosiae, ¥R BQKééEYanCbﬁélﬁ@thw th
aci d and di asegeqfli phenyl met hane and sol vent in which

7- hydr oxy- 9a- ny sy Fnitoly €l € wath shuebud Bipdidxie Solitlon e ficiies dhaidésodd solufMk basiaITe
sol ubiv i ty andsalt exide-9armptiorynfitosane, 7- ( di phenyl met hyl ) oxy- 9a- met hoxymi t osane.

8. The processphdnukiag tire Aqueeas edlution hicbaiguesit Dxidy-ga-mathatpmitosdna twith recid rang tdiap
(a) i s aqueouszodigbEnyimeth@he and sdhvpolrin whiche7-kydifoxt-9aemethaxireitosdng anchdiazadiphgnylmethane p
(b) i s phosphotaveatiastcommeplubtiityraed feadingle i¢rn)7-(Highepgmethdiaxydatmethoxysiteseimoer at ur e
ranging fromO[err] to 30[ err] in a reaction solvent conbination of

net hyl ene &hiTé} Pfﬂ’éesarﬂﬂ °h"t§t R avisrein; the éq%‘% Hié‘”?"!i’?l %‘“HH“ @b f?ea%'?ﬂuf) rsP‘Hé“ to

met hano!® r an Y whergin dhe agid {n step Ef’g" ut at
"’ 8?5‘3&’?’ PR afﬂ%

Zt (eg!spgfenyl % &J"'?e g% Y%"&Vlﬂéeo%gﬁ%éf H‘qg{? "BRG8 % E?r ogg aci d

cation exc@a@,%gesrs ‘?o? h@ p?e%ﬁrgﬂ & ol Gl Regrelﬂwe{hglfo&é %l’rgc\gﬁ&ka‘ﬁgtsaﬁwg&g OGRS L

7-sal t |de roxy

hydr oxy- o3 e&m& ﬂs%%ﬂdeéam fosaafw& ﬁ%ﬁm&v@% SEHRYPTYH ih B8 Aftffogeh t N
di azodi phenyl R 3 Suticiant’ Hhdiht o égb\B obp 12 B hydroxy group to thereby form 7-
oxy- 9a- met.hoxy RYdoRpad RethokinitoSh6,C €S S for produ0| ng

7-[2-(4-nit rOlepfbxétﬂg 7 ydichey-@i- A TiniicRbrreOith [BREGADRSITIoR BB fErinOIighdaglingthgy | -
met hyl ) exy- 9a- sipiobménbiynigsaiee conpri sing the steps of (a) converting

7- (whenyl met hyl ) oxy- 9a- met hoxym_t osane to
7- [ 27( 3- ni tox @roessytot byddakiirigh 7-{2-@hitrgiihampidithid)-eth@Bmino]-9a-metexymitosans Jrom t Disiiphenyor ¢
7-[ 2- (2- pyri cheihglihoyrPainetbdryrhitesdane odmidisingrbe bepsyafi t osane, and (b) converting

t he product of (@s¢opyerting y-(diphenyimethyl)oxy-8a-methoxymitosane to 7-[2-(3-nitro-2-pyridyldithio)ethylamino]-
7-[ 2- (42ni t r opPremgthadimmitesany en HiZiRipwidddithiolsthiemingl Re-metheymiesanejand The process
of claim 10 whi} @qnyprtglgéi}g p(ogyct emr(a)gtég-[zr(@-g_lgqqhﬂy dlthlo)ethylamino] -9a-methoxymitosane.
7-(di pheny1l1met§¥ Ozg% - 9a- rre"top}?ﬁg‘(eé lryﬁt o(g)ﬁir:]e W t hez r| d I dlkgemyget h I am?rge
to produce'®T %’F é ﬁg s
12. The gpr ocd a g‘?" c'ﬂé\ H‘% Yigifiep g"téb ¢ “°?: 15 V"éi @E@V'@’P 9% H‘B‘ o
7- (di phé&nyl méf

0xy 9a- net hox- ymtosane I n rret hanol and addi ng to this a

sol uti on Oiz 2rh ﬁ!o&e(!? AL did! 1?%&%’. c&){&ifsé’sc 4s |7le %
triethylamn ﬁ\gtll\a an fEa&i to |s CORNon o lgﬁh% l%ih (Q:hl ree
base and 35 methaﬁo?% Haﬂyl lndam [lrﬁ t5 %Qfgbr?@le rfy%?: EJ

13. Thesaoroceéaétmﬁat&eﬁtg Pt raf) ﬁ‘di%nﬁ!ﬁbﬁ‘cpz conprises reacti ng

7- (di phenyl net hyl') oxy- 9a- net hox- - ym tosane with

2- (3-ni trotR-Hy rp\’d&b‘ésdbft &din) Bt WydradlisRe (R0 coMipasisCRacting 7-(diphenylmethyljoxy-9a-methox-

7-[ 2- (3- ni t r gmHosaysr withy2-@nitrb-2-pyriiliBhiofstiyRMne 16 produes 1gexgmitb-apampiditidottildbmindla e
process of cleamehdgmidsedeci n step (a) conprises dissolving whe

7(diphemyl et hyl ) oxy- 9a- met hox- ym tosane in methanol and adding to this a
sol uti on ot4. Ih¢ Bropass obeldmpigriherpincitepHa)opepiispd dinsolving hedf(dighanydmetinilelg-9a-mpethox-
met hanol and Yiitesarehin Imethianebardraddipg foi thip @ selutiemet#ri3-nitg-2cryridyidithio)ethydamine hydrochio- -
hydr ochl or i d&i9e & mefeanelape igtwlamipn iy suiigient jamauntiio eenyeiirebysiroghieride dmie free basem 0
to 30[err] 45““1‘8““%9??%‘?%@5‘[?{’?’29&'9"&'6%%‘? on corrprl sing the conpound of

SRRV ool e e O A MM

whi ch conpri é'éageuﬂ? 7‘°8? aﬁecﬁrgercaB f claim 50 1 | n a form suitabl e
for adm ni §f 13440, 5o Phoh MY He! bmbibfiBH .éi.tc‘a & d of clai
accept apj e Cq?.é'fﬁ,é gﬂi" B&fﬁ mg § Bi’ aly Hasdfa xR i bl 1
for preparing,gorRG@RERCEUL I Ca tr.on b| ting rovvt

mammal i an t unor 5

17. The use of the compound of claim 1 for preparing a pharmaceutical composition for inhibiting growth of
a mammalian tumor.
55 :
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14 EP 0 445 813 Bl Clainms for the foll owing Contract_L@'SLa,tg,ES—l—’
Process for the preparation of 7-( oxy- 9a- net hoxym t osane
conprising the step of reacting 7- %ﬂpgi%&ggéﬂet hoxymi t ‘“I“t‘“““‘\l“\“\
di azodi phenyl net hane to produce 7-(di phenyl net hyl ) oxy- am‘m

9a- met hoXy raiiRs f@he llowihg ChitRciSsiate : g5ai m 1 wherein sai tl step i & carried
out utilizing a reaction solvent conprising nethyl ene chlorlde 10 3. The
process of 1c| Prodees lorOthe Prepheiioni 6 B@ipRbnfiin6ylosy-FaddoitoRhitesahe ichmpridRg Rfie> 185 oF
of Water. 4. badin7-0RRE§-98inebb@iniBsane\ R [dREddiphetlEhethbrdilo bRAGR 7 diSHnféthyljoxy-
utilizing as Se-meimsymiwsansol vent net hyl ene chl oride and nethanol in a vol une
rati o of nethylene chloride to nethanol ranging from0.5:1 to 3:1, a
reacti on t @wpEheaprasess ohulgimg wherim Sid stel8 @ earel coutl utilizipg ar eaclipm golfanb woregdising
4.7 to 6.5. 1!9°fBV'9"?ﬁE'°fi§'90cess of claim4 wherein said pH ranges from about

5 to about 6._6. Process for the preparation of

7- (di phe’ﬁyl%f’ﬁ;ﬂ"ﬁcﬁﬁ?ﬁ Q%Imﬁéph%%%ﬁq'"t Bl o is capipdioys indhrresepeorpbaten ng t he st eps
of 20 eact 8 mto cin C W|t a ueous hydrOX|de solution to
produce an %q% gc°§% ?' ‘B’ééﬁ" “Z chl 0% 231 @%&&ﬁg'ﬁs\;)
adm xi ng the th
aci d and,dia-"z0 |p era go?\% a[”f'ﬁ"%l 2 ;§°w§r¢t° 3}

7- hydroxy Qa- tpb&ggér&g@,% °%m%7gk’§m s% % }ha%&ﬁ ghave at | east sone

solubility an reactl ng to rorm Ip eny oxy Ya- et hoxymi t osane.

25 7. The R Op@sss RF the hfébmtﬁn Wiﬁﬁéﬂ){nﬁr&ﬁyiﬁ:@%%oﬁw%é%é d8q ar%aé; a(%n §btﬁ$ ep

(a) is aqueougteps@fli um hydroxi de sol ution, whereinthe acid in step (
phosphordc aci dajasudtingimifomyéin 6 WiiPadubdus hydrdxdb Edilith B podade an abRBREHRIidA Fbasic 7-
rangi:ng from O[sek 6xjde@adidthoiymitosang; eact i on 'sol vent conbi nation of nethylene
chl’dri de and nEb)haimbiingi the aqusobsUsoiuticra bl Iasio [7-sa1 lokiyd-SrttstioRyriiosale wWith a6 taha @k
rangi ng from 0.z8dighebyim@habe a®DsoBent fr eldehsshytioty-Saintstioxyepitesand arairdiazbdiphenyimsthane
7- (di phenyl-nmet Hpve)abjegst Semarsslubitity pnd reatiagte forrs Fi(diphpmyimatiyoxg Oaethexymijostiee St eps
of : (a) ¥eacting 7-salt oxide-9a-nethoxym tosane with strong acid cation .
exchange r dsi Fei progeR ohgldimo B ethereipr the japuegust Myidrokide tsolufien Uimtstep da)cis rasegous Eodiumi t
oxi de group tlgydnpxnpﬁ,ﬁﬁh@%y wbqrgpj Bmetagd tnrpéqpé@ys Rhespheorie-acid gnd wherein step (b) is carried out at
hydr oxy- 9a- ma? RBR ﬁ*@dwwe from Py Cle 327G in @ repctiop @plvprtcombingtion brethviens shieride\and h
di azodi phenyl ’H%‘Par'? b2 Yelme o of metylona ShigTda-ia sthanol ragipg tiem ASH A1 ni t osane. 9.

Process Por, pyo fol

5 ot FroB 120 ARt S R R EY PRSP 4 BRFOPS COFENEHYA -

7-[2-(4-ni o
éo( di phgﬁ;m’ét %ﬁh\?a%ﬁ' %E‘ o erga%%ﬁéx’}%.tgs%g)&.{hss{r&% abi Q%aﬁ%ﬁ e)%ﬁange regm in 6 %?J,En ng

7-12-(3-gitro- 2 cﬂ%fyl ;21% am noj I) r|°~n§ tﬁ 7h>)'tr:lﬁo>tcyogr0trxf> to thereby form 7
7-[2- (2-pyri dylglirbdatiy flﬁﬁ%lxﬁga .naﬂ.ax%ﬁfo%s M%Mnﬁ%oﬁﬁﬁeﬂ{]lﬁneth%% S 7q&1méﬁ,rukétm
the product of osy-gmétRakyrhisane.
7-[2-(4-nitrophenyl dithio)ethyl am no] - 9a- met hoxym t osane. 45 10. The
process of 9c|Rrbsess 16 phduciag N7-R4{@fitrdpBgnylARHGPbthyid¥ind]-8AmbthdXgriitosane from 7-(diphenyl-
7- (di phemy | meméthpxy:ap-nibthoxyetithaane comphidingimngepst h 2- pyri dyl di t hi oet hyl am ne
t o produce 7-[ Za)(convpying Tigiphienylmiethylipihge-raathorymlitoSme tueytﬂa«ﬁ(mtroyzvfpwldﬁmhe)ethilammaihe
process of cl aifamethoxymitesancnorJti2-{2-pyadyldihioigthnilesie]-2k reatiwiynitogant, laad
7- (di phenyl net H‘;’IC?'UWU%G predysbel step () to 7-[2-§Arnltt°9|!$ay1@th|°)¢thwemhdr?e-lmettwdrm&anmg to
this a solution of 2-pyridyldithioethylam ne hydrochloride in nethanol and
tri et hyl*anmi'fre™PnPracess °Z|‘=Em 190 step (@) rPpmprises Fracting df-Gichengimethdiony9a methokr ee
base and r eac‘f"?':g;gg%t “"5’ tge?Yﬂ‘é‘?d&?'Eﬂ"E{'aF‘é'ﬁgF°ng§"°|d¥“i9m7135{2é’b”f‘f]y'dt"ﬁ°)°29ﬂ3€ﬂ'}°}'9alf2°th°¥he

process of cl'® mhereln step (a) conprlses reactlng

7-(di phenyl er nstep a)a o n ng tth 7-(diph l thyl)oxy-9a-meth
2-(3- nlt 0. X{ gﬁi p aﬁ%?w deld( ipl enlyme ylhoxy amet 0X~-
7-12-(3 R tr ﬁanx.u.,qx Jg’g “E?{?"A.mmt CoRNeh Tty hRUE T Gho oo baso and

reactlng at a temperature ranging from 15°C to 25°C.
12. The process of claim 9 wherein step (a) comprfses reacting 7-(diphenylmethyljoxy-9a-methoxymitosane

55 with 2-(3-nitro-2-pyridyldithio)ethylamine to produce 7-[2-(3-nitro-2-pyridyldithio)ethylamino}-9a-methox-
ymitosane.
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*C L M S 13. The process of cIa|m12 wherein ste conpri ses
di ssol ving the 7(di phenyl net hyl )o grg{;@f y i tos H.Euﬂl",nl\d
adding to this a solution of 2(3 - 2- |dyId|th

hydrochl o- ride in nethanol and tri et hyI amine in sufficient anount to"

convert the, udsaskd Qrdde 15 Gndrbi sbp @8 B BosAdiholiRg thb i7Rbharyinfthl IRAREL Abthtxe
rangi ng fr onmyhitobdhe IPméthdnol dad dding’to AHIOS Ekstiod 6 2-@h@B-a/pligidRhidaRHIante Bydrodhi!
COMPosi ti on Addh adethaity antt thisthyiv@idyih BEHfiCIyMt hosyt Boconttt IRXhydipthildias Bte itédl il
corrpr‘vses pr endiretictirg as atechperatirp eangidg from atd3rm sui t abl e for adm ni strati on,
optionakly incorporated into a pharmaceutically acceptable carrier and/or
adj uvant . QA ptégessThe pragasng pﬁar(ndrpepmmdmmﬂmIcpmVnQ&(dmemmmwv%meh%r
preparing a phitosangodich iceirisesoripuisiingtsaidreompaund ik foime isyitgbley fon aminigifation. pRiirtAlY i an
turmr C ai nifcqepyatadiigio  gharparpyligaiicatreptaiia ‘Faﬂgf ;igt guvagk 15 1.

(D phenyl net hy )ox - 9a- met hoxym tosane. 2. Process for the p tgar ation of
7 (d| ph@ny\s inhenyimsiny %Tﬁ%ﬂ@m&%‘ﬁﬁ‘fﬁpmﬁ'g tarPéafg‘f“i-?b"cB‘fm BAstiPR 1Ry
7- hydr oxy- 9a- o AN azodi phenyl net hane to produce

7- (di phenyé‘amtsw,ﬂ). ?S}iowl COrT@;aQR é{%to%ane 20 3. The process of claim?2
wherein sard Step 1s Cary I'I'i"zing a reaction solvent conprising

met hyl epe ch . clains 2 or 3 wherein said step is
carri ed&ouf bﬁ“tﬁ@"ﬁer eyggﬂggp% %V\/gtﬁtgfg'{e 25 5. The process of claim4 wherein
sai d step g sppadss 'f&dthe%ep%ﬁoh'&'ﬁﬁ»p ihethRG-8a0RbtRRnBEHhe rEBﬁmﬂS}iéin ke .68 @k i de
and met hanol rdaéting! 7¥PdréiyBa-methbxgmdsardeBiith \ehia8tibhsiy Inatinaitero R aGRIRGRR ylrhétﬁkﬁbbﬁg
fromO0.5:1 t gaméthoxyditdsamect.i on terrperature ranging from:0 to 30 * C and a pH.

rangi ngzef rom about 4.7 to 6.5. 30 6. The process .of claim5 wherein said
pH kanges &r om plbcass ob claim abahsteinGsaid/ ste;Prsoca&m dubrutilizing 20 reagtian ablvenn cariprising

- (d| pheny| meehyleneahipida- net hoxymtosane sai d process conprising the steps
of (a) reacting mtonycin C with aqueous hydroxi de solution to produce an
aqueous sof-uifheiocgss dhgleime 2Pr 3 Bilprein said stepds ¢antiod ovtdn Bapmenerntyater osane, (b)
adm xi n t he_aqueous sol ution of basic 7-salt oxide-9a-nethoxym tosane with
aci d and dfaThe, praeashehgrimet Whatein spid stop| iy effried opt Whijziag as a reaction Solvent methylene

7- hydr oxy- 9aSHsidn 83 methagdl dm volme raffo-0f Hﬁg‘cﬁ’ prorRplorider th sihanohppaing: fromdfst to S
solubility aF?G""P%??E‘P?"ﬂ‘@’ef?FQ‘F%f’?W %13 Breh P EHEA [108X8Pe 8 4" ¥ hoxy mi t osane.

40 8. The ptocess of c ) oxi de solution in
atep (aff 1% TG LOAmIIRPR EE Plestets o TS SRR "t he acid i n step (b)
i s phosphoy i y

r angi ng f?{) 2 91{35% ?n@%?gﬁgtfoﬁ of - (%%ﬁe[?\élﬁnla%\yd&y Jtljmg lByatn %Eld roLeesgp(ﬁp‘?lgn‘q]tﬁ? ene

on SO ven |na|ono

chl ori de_and n%}?eéema iy €3 038 ol sHBIOH 5t aaaaoﬁsesowonrs%mrwl
rangi Nggf r om Oga® oddd- 93,,39“.,{ nfesans)- Process for the preparation of

7- (di pheny! met @y bird Bi8-aRloBO XNl OF BER, 7-5aki GlidRbPRE Sy RREMG ivith NBidtdAe ol eps
of (&) reacti ngdighea@hbtnahsiaf® sdh@nt e WREn ¥Miidkcp SdRethidxjrhitosdnb @RDdia6dighefarhétikiie
exchange r esi nhavéatlidaet sbiviel son@iity ah@reBdting1toJornf7-(GibianiimanyoxytoatntheXyiitesahe. 7- sal t
oxi de group to 7-thydroxy group to thereby form 7- hydroxy

a- mef hoxynd.t dbmpeeesS®f claim 7 wWHeleinr haciievgs Tydngxiile csolptiddain nstdphiek isnaquersiarsedive t h
di azodi pheny hyrexdidarelution whersimttip-agid inp#tennty) isrehdsghioijc acighend BhereiesipoR)intarisd anict

10. Process Rd&ampowatyrburenging from 0°C to 30°C in a reaction soivent combination of msthylene chloride and

7-[ 2- (4- ni t r 89Hanelin @ivelpmeyptioaf nythz}merrapv@éo ﬁ@!’ﬁ@%ﬁﬁ"vé@ar‘?@f‘? &M 7- (di phenyl -
nmet hyl ) oxy- 9a rret hoxym t osane conpr t he steps of (a)

conver t fng? 7 ﬁﬁéﬂ?lpﬁeﬁﬁw Pb&&?ggﬂ‘y'ﬁ\?i"%m&?ﬁ'@%@ﬂ@‘°faae said process comprising the:

7-12-(3-nitr8 [ I t.hi amno rgtoga ; o
7-[2-(2-pyri dy %/s %3/ oun %\gﬁ{ §' group o ydroé?}mgrgﬁlﬂs nf:ér}gbygﬁ gﬁllb
§ %ﬁ%ﬁﬁ%ﬁﬁ%ﬂ%ﬁ%%%é&ﬁéﬂymm% ft;]rrﬁ 7-(diphenylimethyl)-

t he product ofa’"},o
f
xy-9a-methoxym|tosane

7-[2-(4gnitrop

10. Process for producing 7-[2-(4-nitrophenyldithio)-ethylamino]-9a-methoxymitosane from 7-(diphenyl-
methyljoxy-9a-methoxymitosane comprising the steps of _
55 _ (a) converting 7-(diphenylmethyljoxy-9a-methoxymitosane to 7-{2-(3-nitro-2-pyridyldithio)ethylamino}-
9a-methoxymitosane or 7-[2-(2-pyridyldithio)ethylamino]-8a-methoxymitosane, and
(b) converting the product of step (a) to 7-[{2-(4-nitrophenyldithio)ethylamino}-9a-methoxymitosane.
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* C L M S* 11. The process of clai m 10 wherein step (a)

[
> byt cyl i ¢ hi oot hyl i ne 10 pr oducdtn 0 s HTBH*>2"® “\‘\ll\ll\\\\l“lll\ﬁ\i\l\\\li

7-[2-(2-pyridyldithio)ethyl am no] - 9a- nmet hox- ymitosane: t2. "The process

of claim 11 1Y\hﬁ£e§r9ce§§ QP claft) 16 0MMRleinS &Sy H) TIMRbrisbd) Goakting 7-(d|phenylmethyl)oxy—Sa-methox-
7- (di pheny| met filogan Y with - 2B idyRithioati¥las ARE produdd® 7R Py ridfhiclstlidnthol-gb-héthok- 2
sol uti on of 2-yposadyl di t hi oethyl ami ne hydrochl oride in nethanol and
trietyl amine in sufficient amount to convert the hydrochloride to the free
base and s edet Thegrabssaof iciaimp &t alierairestspafaycomyrides dissobing atrer 1-(dipbeniiiethyljoky-d:bmettiod-
The process of ynslosanen i Gnethlaat @ndh a&lingpto (thi§ acsolufiani of eXpyridyddithipetigylamine hydrochloride in
7- (di phenyl net iethanoixand rietiiantingxin syffigianb gmernt tei ¢onvert the hydrochloride to the free base and
2-(3-nitro-2- pryaqtieg@teitwne@}l@ raRgingiomdSt Globtlluce

7-[2-(3-nitro- |d|th|0%eth Iamno- 9a- met hoxym t osane. The
process of GP'aTr}‘h &'Sce\ﬁ%éf &leip 4 Q?} rqomprises, jreacting, {-{d h‘E'W\Q‘ethV')°"V'9a'm°th°"'
7( di phenyl net h %W%Z&T"FRS%ZQ figuldithio)sthyzrine, 8 prpduGery -t M PY AVl Fgeho
this a soluti o 'T'f?saﬁ’F‘t ro-2-pyridyl dithi o) et hyl ami ne hydrochl o- ride in

gé?ggg: Oang jtl% (Wcﬂl 15‘ wﬁé%elir 'stgéﬁgs e nJ‘ss&l Ct%“f %Mﬁh pn%t Pm %iethox

to 30[err .pm& dqc.etmﬁ u:.‘?enp uﬁms

conpri ses provgl ir&Mtirlg rpag,g, n,g 0to30 alm |n a ormswta efor

adm nistration, optional ly I ncorporat ed into a pharmaceutically acceptable

carrier and/19rA%ﬂicéEé&6}t prephfing d PRarkButied) chigbsiEN IS GdmpfiseS [prviding tHeOdompound of

pr epari ngpa pha&imBaGe d i 3bitadle #dw drihisteabion| eptionallinddrdoratd g6 & Yhdimatbutidalipaceapbbian -
m:)\é_| 25 Pat edsairansﬁrandmad?atent ansprUche fUr fol gende Vertragsstaaten AT,

DE, DK, FR, GB, IT, LI LU, NL, SE 1.

7 (Di phenyl rtét Thel u)se)Whegmmdd@kgmmU dar preparB a Pharaeedtiadl compozition feignhikitng blomg of

von 7-( Di phenya memisgiia) tyropr 9a- met hoxymi t osan, wobei man 7- Hydr oxy- 9a-

met hoxym#osan mt D azodi phenyl met han unset zt, um -

7- (Di pheny| Fatentppsitisheoa- net hoxyni t osan her - zustel | en. 3. Verfahren

nach Anspr uditep anme s telogpiecterRagstanen s ATvBE i BERSC gﬁ'rﬂé% IT, LI, LU, NL, SE

Reakt i onsl osung | s durchgefUnhrt wird, das Methylenchlorid unfaBt. 4.

Verfahren néch ﬁ%ﬁtl‘vma%?‘ °"VW'J°5@\ di e Umsetzung |n Anwesenhelt von

Wasser duf chgef thr tzh ! X i oo
Unset zung dufc E %er YA "°"¥% g @ - ad%‘i) z{d ! Do Hifjcrony-oa
Met hyl enchl ori Eéﬁ 81‘ 3% Qdﬁ' nem (Hggétéglyver ﬁzﬁ g%e"fe}ﬁmfyg}']‘g an her- |
zu Methanol im erelch von 0 5:1 bis 3:1, elne Reaktlonsterrperatur im

Berei ch vgn 0 Qrgnhrd? nack ANSudhi 2) webdi i) lﬁﬁ‘s@éﬁrﬁhmiép %r@Br\ﬁ@n&leu?esh#e'ﬁkti@ms%sungsmlttels
ver wendet merdmhgéa,,ﬁ”.rdmasm{hf, BihBhH e Anspruch 5, pH von etwa
5 bis etwa 6 reicht. 7. Verfahren zur Herstellung von

7- (Di pheny| et taHabrex viach aansmiidh QX ydst B.0wEbEI dis\DIRSEzuAR i Affesenhoitadn WaSser durchgefihrt
St uf er nonf aBt sie. (a)-man bringt Mtonycin Cmt etner waBrigen

Hy dk.oxi dl4sung zur Reaktion, um-eine wanrige L6sung des basischen

7- Sal zoxi d- $a- Viestahrerx yach Aosprigk 4 ywbe wistUsishtayng dirohgetitben wirk indem el (Realtiensiisuygsmifis!
L6sung des basMsthtienghiqtidgag Methpngl ig gingre Vélumepyerhdinitiren Methyleghigrichzu Methanol im Bereich
Di azodi pheny| menHs bipd-1e pine fieakiinssieroperatur dre Berelch vefie@rpis 30°C und ein pH im Bereich von
7- Hydr oxy- 9a- mﬁﬁiyﬁ\‘sﬁd@a’ﬁ"%ﬁ‘ﬁe“ﬁ‘azodl phenyl met an zumi ndest etwas

| 6slich s®nd upd bringt sie zur: Reaktion, um 7- g hen Irrethyl)oxy 55%
9a- net hoxyni% OQ%"%"% PpRBFch 8 Wobpl der pH ver) etyia,3. pis ‘P@B 7, wobei es sich

Rl:'; r?ﬁgh;\lg?{)fxggi: n rz&)rxher 6IF1 gon ~ 5hlé|r]:? b}o ug;_ xy%ﬁ:ﬁ?né woberé{ Vgrfa(hbej-l die
Phosphor Ss‘JUf € qugfé bringt Mitomycin C mit einer wéBrigen Hydroxidlsung zur: Reaktlon, um eine wiBrige
L&sung des basischen 7-Salzoxid-9&-methoxymitosans herzustellen,
(b) man vermischt die wéBrige Losung des basischen 7-Salzoxid-9a-methoxymitosans mit Sure und
Diazodiphenyimethan und sinem L&sungsmittel, in dem 7-Hydroxy-9a-methoxymitosan und Diazodi-
phenylmetan zumindest etwas 13slich sind und bringt sie zur Reaktion, um 7-(Diphenylmethyl)oxy-
&5 9a-methoxymitosan zu bilden.

8. Verfahren nach Anspruch 7, wobei es sich bei der wiBrigen Hydroxididsung in Stufe (a) um w#Brige
Natriumhydroxididsung handelt, wobei es sich bei der Sédure in Stufe' (b) um Phosphorsiure handelt
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17 EP O 445 813 B1L * C L M S* und wobel die.Stufe bel einer
Tenperatur i m Bereich von 0 C bis W ON i ner Reakﬂ ﬁ& Fs“

m ttel konbi nati on aus Met hyl enchl o??g 46%3!'%fhanol in | m HHmIl”m
Vol umenver h~l tnis von Methyl enchlorid zu Methanol im. Bef ei ¢h 'von 0, °5:1 bis
3: 1 dur chgef QhY wob¥f dicstuf® (b) Bel sMEr Teripbratdr imlUerdid vart 643 BIEISh <G leiner Reaktionsitsungs-
7- (D pheny| mafifakbohtsielonOdis IMRNIBXCYIIA GHAVethand e bindik SolMRintemaiad vaii Mstrplehdhind
unfaBt: (a) &@MethdnoN@tBerbickadnzapsi bis S:a dirergblmywidt 0san nit einem stark sauren
Kat i Spenaust auscherharz in Wasserstofformin ausrei chender Menge zur

Reakt i om, mVelitareid -26a Harstelludg) vorp FeDiphenyimethyledyechmostpxymijosam pebaiudashéerfétrém die,
so daB 7- HydSbfep-udediret hoxyni t osan gebildet wird, 10 (b) man bringt
7- Hydr oxy- 9a- nfal mex pririgt dSalroxigiOe-nSthawyeniipsah inpert $terk sausen iReieriengugtpuscherhgrz in

7- (Di phe- nyl n¥essgrstpiior Jrgaxsmm "Eﬁs'arf‘ °'b|UFU@?17'Si'€PX'd9/B‘FPPa'h¢'eH Hyghoxy-
Her st el | ung vo?f"HP-eFQH'E%!@‘P(P’t &S, Prgrv Sarrepthosmitosan gebilgst wiid- et hoxyni_t osan
von 7- (M phe- F‘ﬁ‘éf"fg\ﬁzﬁ XY a'ﬁ‘é %5@ i @5 Qﬁmdﬁ’ﬁ?"é{@g A2 |P€a"5?"uf"ér7 (Righe-
(a) man Oberf WWH??P’h?‘I - 9a- net hoxymtosan in

N e L g

7-(2-(2- pyr

ZUT
das Pr O e 1 Diphenylme yl) -9a- ox mitosan in 7 2-(3- -2-pyridyldithio)-
7-[2- (4 i t rOpL\EﬂM# L &g rhi rﬂ{d lémmtﬁ@ eth , und
Ver f ahr en nach Ide hgny .methoxym,t.
7- (D phenyl met E\gg},)oxy 9a rret hox- ym tosan mt - | th| oet hyl am n

unfaBt, um 7-[ 2-(2-Pyridyl dithio)ethylam no] - 9a rret hoxym tosan .

her zust @d | 10 Vertahren Viadh! Ai3pradh 100@bbe IS [StikeC() did Reaktidacion d4(@ph‘éhwtﬁahy()&);-9hmm-von
7-( henyl ngihgstn ot \2-Fyadyiaithibehyiamint sise, b 7-[2-2-Pyridylithiviettylaminobadicthoiiritesan
von 2Z- Pyri dyihezdstellenet hyl am n-Hydr ochl orid in Methanol ‘und Triethylarmin-in
ausrei chender Menge, unr das Hydrochlorid in die freie Base zu Uberfl hren,
und di e Unt2etVedahren ivedh Anspmesh 1T.cvpbeirdist Siufe {ajrldSen windHDipkanyimsthyloxg-gatmptipgymitosan
unf al 3t 25 | 3. infdethanplrund diné’e@abmgp%Ewlﬁvlq_tbloethx}mtivdencwor@t-mMethw ung iTeethyiagnin if ung
von 7-(Di pheﬁW’?@?’H’? ylg)gg._ wm, das3idydrochloriddp [digyd! }pm Bage, g Uberjiifren, und die Umsetzung bei

2- ( 3- Ni t r 0- 2-9f5¢% TeppPrefir imiBteich MON rvF bis 2R @ BPfatty m

7-[2-(3-Ni Ve Pe}_/'rldldlthlo- et hyl arni no 2 4 of
7° (Dt phéh Léﬁ%@% oy ‘t"ggzl\qmrﬁ‘(ﬁﬂg‘f‘hﬁ'ﬁ ki é @gh% iy "

Losung von °x>¥m't?:fa'f aar? ﬁl o ‘et hyl am n- Hydrochl oridin 35

Met hanol upd y, Iﬁ:lh?e&ra% uah%%% [os%:“meﬂmﬂﬂgn? %&.fawnﬁkogan
die frele Base veh abeugmL Oﬁdsu B U o B s e Akokblorlah
Ber ei chayon Qagiiasol ?tﬂd "rnSih iR -auskeicherd ﬁmﬁgeelﬁl‘»n' ﬁfdrd%l&ridein did bR SERE G, di €

Ver bi ndung deeriheRuhEas Uﬂasetﬂﬁ@ﬁ‘é?@‘ﬁ&ﬁ%ﬁ beértur4H BEeRR Ponll tis 30l O Qiftast.
pharmazeuti sch akzept abl en Tr~ger und/oder Adjuvans. 40 16. Verfahren zur

Her st el | ungs. daarmbdeidseties MRS imaspd die Iverbindurigiae iAnspribhstli, gegdbsnbnfalie tisgmahers mit
Anspruchs 1 ieimemlphahazzutisch\ékzeptablen Trtigengnd/odgerfuganet en Farm zur Ver f Ugung
stell y, «gogebenenfal | s auf genonmen in ei nem pharnmazeuti sch al czept abl en
Trager undi deraheen zupiirsstefanocies iMittels ruﬂz@ppra@i B wolidj maredie Vertfigdund des Ariegrvabadung
der Ver bi ndurityeireicier Xershseiehung - gesjaneten-Eergy zur | :’I%U'GQ plells, goehennntaliy eutaopgremen in
Mttels zur ofRPphaspemyisehakzopirbliar Trgms und/oderei a’@PRm'?F Ariugey. .

Pat ent anr? Uche f U fol genden Vertragsstaat . Verfagiren zur

| ¥ hdupghd 'r'ﬁg %‘?&r?"a’m%%‘fs"'??ﬁrf"'“"!? 2ur
?elr—lys/zireoxynQa %m& ﬁ%%@%ﬂ?‘ﬂ% mt h;n unset zt, wodurch
7- (Di phenyLﬁ@l&%ﬁ@ﬁﬂ%ﬁﬂlbﬁ)s%etn&enoﬂlr{parﬂsgé%E% gebi I det wird,, i 2. Verfahren nach

Anspruch 1 ervvendung ei nes

k |
arial ot 3 el MR it et iirnanti
rt

Anvesenhei t  \ghiig §er urchge

2. Verfahren nach Anspruch 1, wobei die Unsetzuhg unter Verwendung eines ReaktionslGsungsmittels
§5 durchgeflihrt wird, das Methylenchlorid umfaBt.

3. Verfahren nach Anspruch 1 oder 2, wobei die Umsetzung in Anwesenheit von Wasser durchgefiihrt
wird.
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*C L M S * 4. Verfahren nach Anspruch 3, wobei die Unsetz

durchgef Ohrt wird, indemals Reakti %? m ttel lemuwmmmw
Met hanol in einem Vol unenver hal t ni hyl enchl ori

Bereich von 0,5:1 bis 3:1, elne Reaktlonster nperatur im Ber ei ch von 0 bis
30- C und gqi W&Ehrbmﬁﬁl?\@épﬁﬂw ¥ Gldbé dUnfietZunk bSiciReflhry Rkd\ROEHe bis WedktkesIs sungsmittel
Ver f ahr en nacfieh\isnakisHaind! Moth&noBh el Vkirhev@mzRisin MebhyiencalbiidzuMatiend irh Berich
Ver f ahren zur ydraysst sik 1314 Ngne/ Bakifonétéhreheun joh Barkibly bgroX pis 302 Cretcheix pHiim deeith von
unf agsend di eetwé 47 618 6,5(varwendatwdadenngt M tonycin C mit einer wABrigen

Hydr oxi dé 6sung zur Reaktion, um eine waBrige 10 Losung des basi schen
7- Sal zoxi d-59averiebrbmraghAtspaiaing wabai derpHebn ebwe 5 bipptwadireisher ni scht di e wABri ge
Losung des basi schen 7-Sal zoxi d- 9a- net hoxym tosans mt Saure und

Di azodi phery| Vestahramzus Hers@!un@mnﬂdgabﬁgﬂmtt'x')ew-gamﬂa@m“°sa"' umfassend die Stufen:

7- Hydr oxy- 9a- nel@h®ay Ringb MiemygitdC mitadinsy P"ﬁB'EPﬂaH o 2, Ropltien, mepiR, yatrige

| oslich %ind un‘d‘s‘l!ﬂgldﬁ pasigghan Z&?'Z‘N%é’ﬂf“? Z%F' 9%7_5%'0 eh °‘Eife§‘," V1) QX saure und

9a- net hoxym t os t‘éé%h%hd BiSzogi C
bel der w Brige ‘ﬁg;‘*&é’f‘ﬂﬁ‘ﬁ dem ; ymil b vimethviloxy-
Nat r i umhydr oxi “de d ' s'" "g IéNkerﬂk’ aur 5m|7r$D'§en¥ (‘[3))o um
Phosphorsdure hanae d| e St ufe (b) bei einer Tenperatur im

Ber ei ch VO Vortateld inSch s rucgd Olol‘fek BESichMRRldr WaBRIP PiydiSdmssiRg! ih StukeO@Pir atitrigs
aus Met hyl enchﬁtﬁﬁlﬁlﬂdl’dﬂ i RAAGH, whtsdi 84 518 ol BdrEXBRVE Blatel (b)iré PH&Bhorssure handelt
Met hyl enchl or gh vdBei die Sthb' bi I%ﬁa&ofenipél‘htaaﬁlﬁefei%h V60 @ s 30 *BiiSeinkr Reaktionsldsungs-
dur chgef Uhrt  itfeflomiSinatiofedu éﬂ&h@l&noﬁw‘ d dMarMdiiahd! itneigbmy Welumenverhiltnis von Methylenchiorid

7- (Di phegy!| ﬁEtzthbt)\éMMm%reimbmmli &'$ auichgesatbeiirddas Ver Fahren di e Stufen
unf:aBt: (a) man bringt 7-Sal zoxi d-9a:net hoxym tosan mit einem stark sauren
Kat Ionenauss. awvsrhen har Herswalludg von 7-(anmsemmo>wf9émethvamltm$r‘eqbe'h@#déﬁffamge
zur Reaktion, Stfendmésy- Sal zoxi dgruppe in die 7-Hydroxy- gruppe zu

Qber ftlhren, sofaemBn Bringy drSelrgudRa-methoryaioeas misseinemgeiirk [sasen atippenausigyschpgiqr in
bringt 7aHydr oxwasamqﬁtlfmaxyuﬂ%@ﬁﬁ Menge pir Beakion B9 ArSalrpridoryeRe el PGPy um
7- (Di phe- nyl megmRre)zsiberihrense dafdsHyroydameihpo)itpsaa qebilde wisd, er fahre [

Her st el | ung vonf(bympp bringt KHydrayRameheryhiiasa mit RiFrodipheyimedian gy “T‘os@ﬁ Aus
7- (Di phe- nyl ne't‘!‘!??t')w?\’?"gg‘a‘ef'?@fyﬁﬁ???%f“cwgegn unf assend die Stuf en (a) nman

Qober f Unrt 7 ( D‘ Rh?ﬁ;ﬂ qox%rgltosaf%g&f @%&ﬁéﬁ.&%{ -9a- m?tho émltosaal aus 7-(Diphe-
_ Bhenyifhe

7-12- (3-8 t¥o-
7-[2-(2-pyridyf MBS ABsan URD A BAa-iRSl2-bRRp KR

das Pr odukt der

-9a= san oder, 7-[2-(2-pyndyld|th|o)eth {amino}-9a-methoxymitosan, und
7-[2-(4-Nitr Oph 'Ug damdg tisfe) @) WHEA- %Nl% pnyRithio)ethylamindPfamethokPmit-
Ver f ahr eg; nach ﬁpl‘ uch 9, vvobe| die Stufe (a) die Reaktion von

7- (D phenyl net hyl ) oxy-9a- net hox- ymtosan mt 2-Pyridyidithioethylamn
unfa~t, um fg, MaridhenFhath BldspRitr b woosit diy biawi (@) adie Aekiioat vom Zy(Dipticogmethyl)oxy-9a-methox-
her zust el | en. yfioshd mit\BPyriajidiitethdadin diniagy wic NH21@-Pyndyliio)alhanBokdaenetimxyntitosasn
von 7-( Di phemeradtdnign. ) oxy- 9a- net hoxym tosan i n Met hanol und di e Zugabe dazu
von, 2 Pyws dyl di t hi oet hyl am.n-Hydrochlorid in Methanol und Triethyla- mn in
ausrei chendet. Vekiaigm, nachindprach-\pdwabetdieBtifel () Fosen ¥onf 7-Biphenpmetbylioxy-Fayaqtiosypitespn

und di e Unset 2uMgthénel undidieciugabederurvan 2rPyridyiditaiostaylamin-Vydtochigric in Mefanol und Trietpyla-
unfaBt. 45 12.miviraugpiehepden Mengesye B?Sd"l\'ﬁf@'mwh’éﬁ ffedﬂ %aSSF‘b‘Fbé'fQ'ﬁﬁ" YdgiofrsaEYYng
von 7-(Di phenweh%ﬁer TVPW@M"‘Q%“‘W“&W‘%%SSHW

2(3N|tr'§)2p Idlthloeéth om
7-12-(3-Nit f- Fd“"E F _N | 8“’% ”’i? %%F"iﬁg’ "H%B B een.
so 13. Vrfahr ‘é{@ '| s;nr ereil ﬁ) 6s

7- (D phenyi | rre We"f oxym °Gsan |n I\/bt hanol und di e Zugabe dazu

al ner Logyn a| ch Arispruc o 5 -8d-thélndx{mitosan
b Al gﬁﬂ.ﬁ A\'M 58 TPV M{q&h&g@g&ﬁﬁ wﬂ;ﬁ@ﬁ'ﬁ.ﬁgﬁ kmmyzm m,";w

die freie Bas SMetithn fﬁﬂ&lﬁrﬂm iH NflsreibRnddidhdd. eh B8 HidrétBloridl YRS fitkell BaseMu
Bereich von 0 d‘%ﬁ[)h%q und Gie WrHsatBling bei einer Temperatur im Bereich von 0 bis 30 G umfat.

55 14. Verfahren zur Herstellung eines pharmazeutischen Mittels, enthaltend 7-(Diphenyimethyl)oxy-9a-me-
thoxymitosan, wobei man die Verbindung in einer zur Verabreichung geeigneten Form zur Verfligung
stelit, gegebenentalls aufgenommen in einem pharmazeutisch akzeptablen Trager und/oder einem
pharmazeutisch akzeptablen Adjuvans.
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55 14. Verfahren zur Herstellung ei nes phar mazeuti schen Mttel

ent hal tend 7-(Di phenyl met hyl) oxy- @8y 4h8s1d BpXym tosan !ll“ rﬂﬂ”ﬂwuul
Ver bi ndung in einer zur Verabreichung geeligneten Form 11t
gegebenenfal | s auf genommen i n ei nem pharmazeuti sch akzept aEbI en Trager

und/ oder 15l NerFbrialvy Vo ZR(DiphanyimethiffoRpPoBmbtidRyriidsdnVAR Serstellund einés phakmazedische®>  *
15. Ver wend witgls vanhibietuby péscWadhstarhdginel Mayior® bei BdérinS3ugai t osan zur Herstel | ung
ei nes pharmazeutischen Mttels zur |nhibierung des Wachstuns eines Tunors
be! ‘ef nenfatntapepriichirafticiolgandsgy Vertrags$tant : BBl genden Vertragsstaat: GR 5 1.

7- (D plenyl net hyl ) oxy- 9a- met hoxym tosan. 2. Verfahren zur Herstellung von
7-(Di phen%]/I M‘WM'D%&UD%BH’EPWWWSP@S% wobei man 7- Hydr oxy- 9a-

met hoxym tosan mt Diazodi phen Irret han unset zt, wod u rch

7- (Di phe rg Iu%f heny. yRQyy-9a-met W ef an 7-Hydroxy-
nach Anspr u%i"ﬁ?ﬁ it 1a€°dl9Pﬁ§'§ Wﬂb""ﬂ?ﬁ?’e}”’“\‘}@hﬁ% @hYW - -methoxymltosan
Reakt i ¥nsl o8 els durchgef Uhrt w rd, das Methylenchlorid unfaBt. 15

Vasser Ul cuoaig f’f},ﬁﬂ o BomPundOf SR Y BRI o

durchgef Uhrt w % I ndem a Rea t onsl osungsmittel Methylenchlorid und

Met hang) 4N veiaR@M e M@&neﬁeé B taNivsbel @8 UMRbLAMY G AkWeSinhsh voH WBSeD AkehgetuRit
Bereich 20 wjd. von 0,5:1 bis 3:1, eine Reaktionstenperatur imBereich von O
bis 300C und ein pH imBereich von etwa 4,7 bis 6,5 verwendet werden. 6.
Ver f ahr ens. naefahvdin fgth rAdsphuch 4, webbiadie UHRsetzprig dmngaammir& indbid alR{ReBktiGnsI&INgshitte? 5

7. Ver f ahr e Methvisnchiedding Methag! i @inerd Vollin¢riverhithisedndthyerohioBd zunidétiend ymiBewisN,
unf assend diver BE:ubiers:1, fing Rawdionistempajiturlint Berjchivan € bisi 30 * @ jund: pin \wHBmi Bpesich von -
Hydr oxi dl 6s1atwg 47 bis 6Roakiendshwerdem ei ne waBri ge Losung des basischen

7- Sal zoxi d- 9a- met hoxymi t osans herzustel l en, (b) man vernischt die™wa8ri ge
Losung de& N&?ﬁ@en@hmsﬁwhim@dﬂ%wﬂ?ﬂhtﬁ?rﬂstew&r@c%t Saur e urd

D azodi phen | met han und ei nem L6sungsmittel, in dem

7- Hydr &xyl-9efrten gy st‘*%‘ﬁr‘i“bﬁ@'pﬁ“é( V'1°x¥3?? methoxymitosan, {miassend die SIHeR ndest
etwas | 65I i ch(a),sf"ﬁ b feingq wagsige 8’8’;“" z‘(lﬁeﬂﬁ'%m{‘ﬁw ’lgiy-
ga. ngt hOXyT t rﬁa H’?l% % a exios '%Tzox yimtosans m|t §aure ung h
Ng-![ ri 55@;\131‘ :)I W em E;ungsml ﬁ % Hyd xgg\e oxymltos a;od- um
Phosphorsdure %‘J@o Y s upd of ?ur %kt' ZitBbhe %‘H erat ur

I m Bereich von b ?38 C | n e| ner Reakt i onsl 65ungs-

m tt el kongi NgkdnfR nadhSanBidhY7, G068 bO Siktfinei Bk \M?ﬁd%ﬁ‘fﬂfdirom&s@dgﬁﬁ hufe (a) um waBrige
Vol umenver hatithiyaéaasduhy RAHIGE wabddbs Bt bei M $1 R IPRdEphtPsE L, han ubl S
3: 1 dugse hgefuhdwdbeivdid' Stufe %) bei\émbi 'EHﬁprrBtuZMfBeHﬁihSrbrﬁNGJlﬂgswcm siner Reaktionsidsungs-
7- (D phenyl raatelryrhbitation sha-Magyiaackiorid) Uridoéianol WO kisem UalemevasrHiandis eon MbtigleAchiorid
St uf en unf aBt Methanp! imeBarelzh ivorg,5: 7 biSah daztigdfifewidet hoxynmi t osan mt ei nem stark
sauren Kationenaustauscherharz in Wasserstofformin ausrei chender Menge zur
Reakt i on, 9-utYeidbheen Z2uSHersiehung o ﬁﬁ@phenyltdetml)axyreymemmlt@am pyebeizdas Qlegalfrahdien,
so\daB7- w&#t@}a;ﬂmgﬂ&t met hoxyni t osan gebildet wird, (b) man bringt
7- Hydr oxy- 9a- ffbiMADH R F@é‘&?’l"drﬂatmewmeﬁa %?tﬁhﬁaw‘erm“WChemﬂz in
7- (Di phe- 45 Was:;’;: 3;&1 ’é%{‘g?ré'ffkﬁ?i t“6’sdA?17'§%|z°ES'F’$'H!Pﬁ in g 7-Hydioxanr en
zur Herstellu ‘ Aol nmet h t osan
aus 7- (Di phe- Py' %ﬁ%@%@ggﬁ P:gfﬁjggfﬂ %?gg?ﬁ %’hﬂ’l 5‘?%"'& H'i“%xm(

a

Uber f Unr met hoxym t osan

. gg g".& @Z%r R 9{ "%i'& Lo%) 4 28 nropheny@.gaﬁxthgm.&gJ,a.,%@mdp%@%ym BB@ oder

[

: Pr odukt

S- Froau 7 Dlphenylmeth )o -9a-methoxymitosan it 7-[2-(3-N|tro-2 rid Idlthlo)-
[2- (4 Ni t roa oqlg d-fbtRokfh aw&tns)&um,ﬁmol-@asaaho eirigahr en
Cc
(

a

ach Anspr uchplBen WseRENr &Hs@ro%hlﬂfd@r ét@b { [B%ﬁlklirbdﬁéhyld&}fb)ethylammo]-9a-methoxym|t-f
Di phenyl rret, ¥! ) oxy- 9a- net hox- 55 ym tosan mt

Pyri dyi dit hi oethylam n unfaBt, um
- [ 2- ( 2- Py iveiyahtbi tnaéhoAnspriaghl mrn'wua] di® Stufeefbihdix Renkliod vam 7-(Diphenylmethyl)oxy-9a-methox-
55 ymitosan mit 2-Pyridyldithiosthylamin umfaBt, um 7-[2-(2-Pyridyldithio)ethylamino]-9a-methoxymitosan
herzustellen. ,

7
7-
d
7-
n
7-
2-
7
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her zustel |l en. 20 EP 0 445 813 B131 1 ””“ M‘
T 1111 *C L M S 12. Verfahrepgag pruch 1 ! ﬂm
(a) Losen von 7-(Di phenyl net hyl )oxygga ne?ﬂlg\%q/mtosan l m mlﬂ

Zugabe dazu von 2-Pyridyidithioethylam n-Hydrochlorld in Met hanol und
Triethyl a- n2nverfshreiiseleAshecda; wideindipeStufel Ka) Likas vidyTDipbénlyiomsihgl)oiya@aethathdikyraiiogan
Base zu Uber f |ilnMethanoLiund diti Zugiligsietuaam g-Piriyldithioatbylariie-hpdrechtodd iniMethBeal endciethya
15* C bi s 25 *miCinguwbraittiBnder Mend®, unvdasfHytinoehtorich incdie taies Pase ethUbedUhrenpindidiedineseungf e
(a) Side Unset Zwhejney demprraiubing Reseigh vow 1 $1\3 b3y ComtaBiret hoxyni t osan it
2-(3-Nitrdo- 2 p r|dyId|th|o eth Iamn unfaBt um

71 2- (3 Ni t 18 Voripyen gash b c@ ) Ghderinmgres e o8
10 14. Verf aHP% Ha' FF"A H"' %PV' EHE'P)" lamig; ymiaBl ym LBEé?i"\‘lﬁﬁ'w"dy'd“h'°>'
7- (Di pheny! met YRRy "Ht8§<"9 e4s€U8- i n Met hanol und die Zugabe dazu

i hanol e 50t %'f’“*”‘**’?"’“wﬁr ey A e
die freie Bas S min Uk G ks QP Qhs R ;EafHar
Berei ch von Oemin%n .undg%ﬁ?;a:%g bél%me m é/g'tﬁ ﬁme%ﬂ:hs%!}’ 0 Or féé{‘ge eanes

phar mazeuti schen Mttels, wobel "man di e Verbi ndung des Anspruchs 1 in einer
zur Ver abgeisg, erélﬁﬁlr g818tbiRRy &ifvs fﬁh#rHézeMSc’hfaMl&Blg wob& Imah dne%&ﬁxbﬂg&!ai Ahsbchs 1
auf genonr nnmen jhRinei AR NVeRBRICKING Qedigrieih FoY e valtdung TeMJgdgebbnetias] aifg@binAsa in

phar mazeut i sc heimlszghaivabduiseh AdpplabRi TrigdGind/dder siatiphagnatktisc akbptatbnAgjuvams.h
Anspruch 1 zur Herstellung el nes pharmzeuti schen Mttels zur 20 -

| nhi bi er ung 168ledervihdingt denyerbindidg nechufrsprechbtizurcargeliuggy eigesr pharmazeutischen Mittels zur
h Revendlacatfdmsblmwsleﬁlv\l@euslumﬁslnpdumorbeg elabm S8ugennt r act ant s sul vants: AT, i
BE\%-(, DE, DO FR, GE, IT, U, LU NL, SE 25 1.

p

(Di phenyl mjtnﬁ‘gﬁl“ dien a-nr'thoxymi t osane. 2. Proc6de pour Fgreparatlon de
7- (di phényl r?é\"ﬂ‘ﬁ'l@? 1’95" In® ERtSoPRYrACADISRIVAMEF BB C J%ﬁ&ﬁe’: £8¢ 1 1. d-Uy My S
| a 7-hydr oxy- 9a- mtosape avec du di azodi phenyl net hane pour produire

la 7-(di fherdy| ©P '2?399 agaef ’?1’8§P9?n tosane 30 3. Proced6 selon |a
revendi cat i en oeuvre en

: T é ( % lf& y comp eha Lf%ta G geafalre
un sol vant %Ba Pﬁ %5# Xy=9a- %‘iﬂa mi gj:‘e@% 35 )gz]ogg;é gursoodu ] Ig Sg&ényl-
selon les rev ans afoque

oeuvre ern,,pr 63enc ® 5. Procede selon |a revend| catlon 4, dans

| equel | ad' lae ﬁB&B@ s@&t la '?avﬁlﬁilc%n QEYLKE Rafel lakite dtdpa 29 misdlert Sddire @H RtitRaH: VA Bdivant

réacti onnel, d,gacgmnglrc%gfeﬁgtmmmelage,eﬁ,ylé,gu met hanol a un rapport en vol une
du chlorure de nethylene au nethanol dans |'intervalle de 0,5:1 A 3:1, une

t enper at ur e adeprbeBas lsblenesl Rvendlcationd £ by 8) dais Quef Rudite tad At mide "en Geke Mprdddnce
dans |'ingervadéam. d environ 4,7 a 6,5. 6. Procede salon |a revendi cation 5,
dans lequel [edit pH est dans |'intervalle d environ 5 a environ 6. 7.
Procede pours. | Broggdé pelondé reyenditation 4 dinglaguel/die télapé pehnysedm-ceabd@xutiisahtcen g que

| edit proced6 slyapréaationtel.4% chlorure| degnédylRpest dianéthanol & un(rggport emvdiimerduchblorure de

i i tonycine" C amébyiameu séhanol dans Untéryalie dﬁxweé équeexenpémurqﬂedéammeam@tewaﬂe de
sol {tyon #Aqueud?3Qr& stus et dengVintervallg diepdrp4 Y APSosane basi que, (b) nBl ange de
| a sol ution aqueus du 7-sel oxyde-9a-nftho~ym tosane basique ayec un_acide
et --t du & B‘E?F FPMH rericaien 2 dangipasd) f°9‘éﬂ¥°ﬂ&ﬂ§ "I"@B(a'@ldqﬂ‘é{m" 52 environ 6.

hdn t han

e 3 L G i e
Ya)

7- (di ph |.met .
r e\(/elng i gg%/l gﬁ 7. EL%a"g 7%99&“ oY nﬁgé%én{%% a(ﬁi] Sarh dFoQgpgdag,qea,g d,g cﬁgdr'l"sfé ,ut,on
éém)% %QhoxﬂWoLan@%héi’d%e Q@d&ﬁm aci% @tpe
nt dans |

(a) est une :sol L{g)l,péjan ' gé/g W &q
(b) est |'achde jhRstipREdyietaid ot @R solva AR 9-hi sy B8-mé kb RitdBnet WV diodi-
une tenpepattr € gigiyhnsthahd 6t bY Hom& ukbCcoftlin iiit6 ofl ASASHGH! BEUr GERMEH 15 R(hshBryihSthyl)-
sol vant s react i erped-métraymitkaeur e de net hyl ene et de nbt hanol a un-rapport
en vol une
8. Procédé selon la revendication 7, dans lequel la solution d’hydroxyde aqueuse dans 'étape (a) est une
solution d’hydroxyde de sodium aqueuse, ol 'I'acide dans I'étape (b) est I'acide phosphorique et oll
55 I'étape (b) est mise en oeuvre 3 une température dans lintervalle de 0°C & 30°C dans une
combinaison de solvants réactionnels de chlorure de méthyléne et de méthanol & un rapport en volume
du chlorure de méthyléne au méthanol dans I'intervalle de 0,5:1 & 3:1.
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du chl orure de nbt hyl bne au n6t hanol dans | |ntervaII 21
EP 0 445 813 Bl Il ~ii dp¢4ddgizimy ¥il1 9. mﬂiﬂg “C)m“m\fm“\
preparation de 7-(di phenyl met hyl) oxy-9a- net hoxym t osa ocede
conprenant |es 6tapes de: (a) reaction de |a 7-sel oxyde-9a-met hoxymtosane
avec une n6SPracddélpee hopréaratien deal-idphényididtgjorleda-ridhokynitesng lddi pfogédéecomprgnantiene
en quantit6 lssétipesant e pour convertir | e groupe 7-sel oxyde en roucgé-‘-é 5

7- hydr oxy poura)péaction&iefla 7selroxyde- oF-méthoryoitysaBaavee urieasene) A éshange do cadipns Eagides on
de Na’/7-hydr oxgrtssausrietorm os@@ansuaavfééuf&mntelPwewv%&sfpmﬂﬁa'r% FNIWMBT mer
la 7- (di phenyt 3‘ HgmeripT-AKGIET Béhgmitose. pr qcédg pour produire la
7-[2-(4-nit rodPPe'ﬁ%FF'Ql'l eHip Sy r9ameWeqv"@%saWVﬁfbs®ﬂiﬁ°ﬂg'§ﬂ%m%t %‘&pf"i" °’?]'8’ ar

7- (di phe- 10 (d'pheHW‘?fB\t')FngY'??)‘?? hexymitps "ﬁbxym t osane conprenant | es etapes de

(a) conver - d| h 3 -

7-1 2- (31om rocLé ngg? i\ ??’ san y hn : |no OX %gi%gamr de7(dsphé

L2 (2 pyri B - QEM %\P Jnﬁ\ag%n@ o b B oAl AR U
t 2- dyldithio)éthylamino}-9a-méthoxymitosane, et

7-[2-(4-nitr Op(%@aaw oh Bl 83033'?& .?&Eé’:q éz.py" EREH B Sminck oa mbthoxyRitebaR e

solon la revendication 1 et ape conprend | a reaction de .

7- (di pheny4smplobaak sy aS8vendiBitibioidy Gb Tl'élﬁp'érkﬁ) RMBendiR réadtion de 7-(diphénylméthyljoxy-0a-
2-pyridyi di t hismédRitdsaisi RGecP @ lap LRGtykithidstyldmihe - fodr- Pyodiiicby llzcl| 7[Rr(2gyridyldithio)-
6t hyl am no] - @hyiaRkdroxmethd@midsane. 12. Procede solon la revendication 11, o0

‘etape (a) conprend | a-dissolution de |la 7-(di phenyl m-thyl)oxy- 26
9a N6t hoxyt2i Poedid eslormiasevdodicatianidnal 'étape (a) egmpeend & dissdlution] de; fae-(diohényliméthyloxy-
d' hydr oahl or ea-métbeyitasgnei ddgd dii séthdmplcad 1'4igek A ¢l d'uningeltion d'hyedrophigiye de 2-Pyidyldy
triethyl ani néhioéhyleroieendans gu méthinolseh de le trigBylemioe pryauaptity suffisasiapowraamgrir Fyfachiss | o
basé |ibre equ@d@basehbraeuﬁ@ﬂq@weﬁempéﬁa@mdﬂaw "Ite“fa!‘ﬂ WpakRSSHe 5 + C a 25 -
C. - 13. Proced6 solon |a revendi cat ion 10, ob é ﬁ

prend la

kR %J@vb‘g e A

7-[2-(3- n|tr ylamigolrogime P8R0 ani no] - 9a- net hoxyni t osane. 14. Procede

solon lar ndi |o e

7- (di phenyﬁfr% ﬁ gs( B. gehdlc?gz‘n 13 SIPI%% g{ g}sﬂss&lﬁog Qﬁmtégg}g‘gﬁ 223-
col a d’ { l.uug) Métﬁa Elet e n@th Qntlté suffisante pour convertir
pyri dyl di t hi % f BroBt red&b Jjaﬁs tnﬁtbr%um!é agispec.en
quantit6 suf |sante pour convertir |’ hydrochlorure en |la base libre et
réacti on aqg)RempRNBE pidtrhHcutiddSonpreniht @ dbmipbsd sdin & raveddicationCl, opfionndllampaveci on
phar macout i qug p&RE¥YENE Ydjuvat fRARVERqBAbARcdeptalil€vendi cation 1,

optionngd | ement avec un porteur et/ou un adjuvant pharmaceuti querrent

accept abl e16. Pocdds. pddr pespater [ROcumppsitiop aselen 14 sevewlicplivni t5i gui cpaipend |lg fouriture du
revendi cat i ororiifpsé eplin g cavpdieatidn |1 ssodisoune farne ppprapriéecroumine @drgipisteatior; gptionnellement
revendi cat i orincdrpeé dans um eorfeor eveu adiyvant pechrizblobermacayliouerRm-ni st r at i on

Qot i onnell ement incorpore dans un porteur etlou adjuvant acceptable
phag_yaceut 1% Hikeetion du gompopy seley a|reveniqatign 1 ROUE BIPRBYEING GrpResition Rhé'\’f@FR!l'f"E’atPP‘Hn

1, pour permh@P"ﬁﬁ@si?ﬂ?Pﬁb@PfH"@H'WW?)ut i que _pour inhiber la croissance
d' une tuneur e Rev | cat S ggour "Etat contractant sulvant: ES

S5 T P Bemaiiaps P%*"EF‘@b‘é?’g?F‘BW Slyen

7- (di pheny o f o8, midsdHaEoniErenbi IriSpel 338l
la 7- hyd? OX,) ﬁ% la p ] ne“@g?)%f 9aa et gﬂf‘m %ﬁdﬂn%ﬂlﬁt%.phenw-
a

-c-

produirelia _ tho ox - oxym tosane. 2. Procede selon |a
revendi cat i;on eque dite etape est m se;on oeuvre en utilisant

un sol vant 5 5Qyackds deRAH tePdhiRhtion 9/aRME BaUM 1asls tdpb Q5tUkI® EheoslRé BiY Liffisant urBsolvant

Pr ocede g5 0F0ngdcfihndi Wﬁ&%&bﬂ&&reheenm;&énedans | oquel |adite 6tape est mise

on oeuvre on presence d' eau. ss 4. Proced6 solon |la revendication 35 dans

| equel | adbt ePrRBdPSIAISs WIhBicainsOE i 2,cdass el latlimadtdpe estimbaat oguy® sOprésands

reactionnel . dbduchl orure de net hyl ene et du n6t hanol A rapport on vol une du

chl orure de net hyl ene au nethanol dans |'intervalle de 0,5:1 a 3:1, une

t enper atser 6. dReocs@ession davedradicatibn 3,vas lequpl laditel étagp o3t Bige on @uwp op tiljgent, A kot que

| i nt erval | e sdivanhviagtionnell dp chlogiresde méthyléne et du méthanol & rapport en volume du chlorure de
méthyléne au méthanol dans Fintervalle de 0,5:1 2 3:1, une température de réaction dans I'intervalle de

0 2 30°C et un pH dans l'intervalle d'environ 4,7 2 6,5.
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revendi cation 4, dans |lequel ledit [beats slﬂ;rm I I nt ermmmmﬂ'mmu
environ 6. 6. Proced6 pour |a preparation de

7- (di phényl n6t hyl ) oxy- 9a- n6t hoxym tosane, |edit procede conprenant |es
et apes de 5 8 Proceds selgn Ip paendicalian falang leqyehjedit pl ot dansdintasyalie deyivigan; Srenviron 6.
d' hydr oxyde aqueux pour produire une sol ution aqueuse de 7-sel

oxyde- 9a- m6th ofggd? @Qﬁd%p’ﬁ%f’éﬁ“&'h%e 7'(“@5“5’\%@%%'&&'%"‘?@%'”51"?6?9 tRIRFE R oM pnant

(ZI Zgg&?;%gﬁ&l 6 ?Ctl Sane ga(is avgue avtglgas F; atg[oxyge aqueux pour produire une solution

7-s etho m| ]
7- hydr oxy- 9a- ”et x.iclgi s qse i 5@ B BBl
certaine sol ubi| Shivanf feq e‘?‘la?- roky-SalhYe gt diazodi-
oxy- 9a- met hoxymi ja and ont a[.%?n %né n%ﬂe SubfiV& " c&cﬁdo@rﬂfo 375@. nféﬁﬂh\& L a
solution g hydroag(y £mafl &@Mﬁ&a fans etape (a) est une sol utlon ﬁy roxy
de sodi um aqueuse, 0O | "' acide dans | ' et ape (b) est |'acide phosphorique et
oD 1' 6t ape () PRE4ASELIGEIa Psveritiioh @, dans/BGuel 12 BRGIOA iUy RoGd Hhudusd Bine I'étael (8 eslind
C a 30 * C dansolsioe dhgdroxyde Ge080iuindqhedso, @6 Iracidevduns Bétdpd )t dsOIrudiaé phadphofidieGit ol €
do net hyl ene etéishe ppbstanied ea detvre ApPertempdtative | dane ldtarvalle | der 01 2080 *IC6Hdny [dosre
au nbt hanel danenbidaisort dar splvdriteréabiondelSdedl chibrie de m&hyldae etdedtéthmoal & uh zapport en volume
prepar ati on de d7 cladirp HEméthylme lay mfthangl ddss lnervrx g .$:688e, | edit procede
conprenant |es etapes de: 20 (a) rb6action de la 7-sel
oxyde- 9a- rret&aoi’spﬁé S po¥l e prémomﬁes?-mw@émmaﬁ@éth%m@amedﬂ@t RIoc4¢d epmprenant
forts sous |a 18 ﬁaes dr ogbne en uantlte suffisante pour convertir le
groupe 7- ¥el oxy@b’éé‘i‘P ?ebgg oh7ox Hl}Psa“ ayec une résipy ¢hgghangg de cations da"'des
7- hU oxy- 9a- nbt 6@3 yd |paur convertir le groupe 7-sel oxyde en groupe
7- hydr oxy- 9a- net fi chn & é'é‘{/'@_g % TN Hg"g’?- ha g% Ipﬂg{ﬂr former rF‘a7-
(di phenyl nbt hyI) %ﬁ 0, thoéml > 87 5t 538 [5’ 4 oo (Vi ol
7-[2- (4-njtroph~ y| (5'?’ N a rrethoxymtosane a partir de
7- (di ph6- nyé n‘@t ¥ é) O o%&re ¥¥|m> Qﬁrﬁ’! &W @?Métﬁ&%l@gﬁgS%aﬁilede(ﬁ()ilphé-
conversi on de fAytfngth ,t % co Qétyﬁps gsane en
7-[2-(3-nitro-2-gy rdoﬁbé}sﬂtht Bé O7-(dipkidn mhﬂmo a=rRoRFAHISNY Mhr OARIENifR2-B/Rdyldithio)-
7-[2-(2-pyri dyl dsthylinfinoféddtrmtyrmiodand u SRR NYILHGHRRBYIafho]Be-méthoxymitdsre, et
conversi og du pr@ Vorsiba du pRUGAR Itage (§bn 7-[2-(4-nitrophényldithio)éthylamino]-9a-méthoxymitosane.
7-[2- (4-nitrophenyl dithi o) 6t hyl am no] - 9a- met hoxym t osane. 10. Proced6 sel on
| a revendi cato Broc&ié sekin lld eienpieatibrap, aoréppe ) coaprerertréationdde 7-(diphénylméthyl)oxy-9a-
7- (di ph6ny| N6t mgthdxyritestide- apdt e X ianR{pprisgidithicdthglemide poar produire la  7-[2-(2-pyridyldithio)-
2-pyridyidithi é6yitpihclfa-méthpmitospneodui re 1a 7-[ 2- (2- pyri dyl di thio) -
6t hyI am n#| - 9a- ndt hoxym t osane. 35 11. Procede selon | a revendi cation 10,
00 ' etape .Tlafrosésiéselenis revandigationgi0yali §iapey(s) comprang i qisseltion ﬁ%iat‘&(ﬁ')’@,@xlméfhv')°xy'
9a- met hoxyni t o S&AEheRIRLosANg dept frmehangliet Fal%‘; Bﬁﬁ‘a&“ﬁ‘é?%‘t'ﬂ‘ qiysiroghioryrp jdg, g-pyridyldi-
d' hydr ochl orur éh'qé@v'zm ﬁ/?ﬁ"ﬂ%’ E}?‘“a"P'rﬁ‘ gelp ﬁ’f‘ﬂ%,efa%‘g"‘%ﬂ‘“ G RoHCToNefti Hdnocplo-
triethyl am ne P 3408 PRIy gV Blerlle de RV R 1T o- rure on

base_fib ' jnt I '
48812 i P; ° _&6:’% CJé's%nsn & rgvréﬁc:tgﬁo %&ﬁg gt‘:ﬁm 4 Iréerva de?a ;if %%]%[ §§$§2;3::
I

réaction de |l a }é osane avec
2-(3-nitro-2-pyri th| ol) mne pour prodwre I"a

7-[2-(3-nigt r iy ﬁ&aaélsano.dml rsl}eméa@anentzm& [33p ﬁ} c&@réa@ﬁmmoh Q8 R E(dipfiéayimétRyloxy-
Procede sel on bambBxgmibsedtdafdaulRehaAll ot Iub® Seld BtlineCilred W drobiorsth 86 2Ya-Hitho@D
de la 7- (di ph6pytdminitysinyRmite dait- dirhdiansl Bt be Ran@nyitadite dhlbubmtitehsamedntesioud conjeftint
a col a d' une sohydiockdturg o Baqibleist d&diort i und-téntpéraird @ang Fintervalle de 0 2 30°C.

pyri dyi dit-hi 0) 6t hyl am ne dans du n6thanol et de la triethylam ne on
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