2220205 M TOWCI N PHOSPHATE DERI VATIVES 1. Field of the Invention The
present invention relates-to mtomycin [err]-al kyl phosphate derj ﬁbﬁs
to their use as antitunor agents, and to pharnmaceutj cal corrpos t
contaning them - 2. ° Background Art M tonycins and porfironycin are a
grioup of closely related antitunor antibiotics. Mtonycin C (la) is
currently marketed in the United States under the tradenane Mit amyci ns for
t herapy of dissem nated I afpac) AL, pancreas in proyg
conbi nations wi th other ???Bg?é.&l"' - e é. The structure¥y,
of mtomycins C and A (Ib), porflronyC|n (Ic) and [err] met hyl mtomycin A
(1d) are shown joel ovryéld éhethenbeventibar the ring portion of the

nol ecul es. Throughout the specification [err] [err] [err] [err] [err]

[err]- will refer to the nitrogen atomattached to the 7
The present invention relates to mitomycin N -alkyl

phosphate derivatives, to their use as antitumor agents, and
to pharmaceutical compositions containing them. -

2. Background Art

Mitomycins and porfiromycin are a group of closely
related anéitumor antibiotics. Mitomycin C (Ia) is
currently marketed in the United States under the tradename
Mutamycin® for therapy of disseminated adenocarcinoma of the
stomach or pancreas in proven combinations with other
approved chemotherapeutic agents. The structures of
mitomycins C and A (Ib), porfiromycin (Ic), and N1 -methyl
mitomycin A (Id) are shown below with the numbering for the
ring portion of the molecules. Throughout the specification

precncsnne

I a: XaNHp; 2=H
b: X=0CHy; Z=H
c: X=NHp; 1I=CH,
d: X=0CHy; Z=CHy
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7-poSition and [err]- to the aziridine nitrogen. The portion enclosed

W thin the dashed lines is referred to in fbe art as mitosane. A |arge _
nynber - of mtonycin anal ogs have been prepared with the object of finding a
‘cofrpound Wi th nore favorabl e therapeutic :properties, such as hi gher
;antliunDr activity and/or |ess nyel osuppressive than mitonycin C. Anbng

:||terature referemceaﬁiagsggtengg e hHiFPETeRn qQBthgtiggedt&e'Mﬁd(mm ng

are congj dlered t¥ Be il he "présent |nvent|on |
d|scIose«conpounuSpbb&tiohlenan -NGG theoazirigine ?&tgy §h5\?°5&§fn

Chem , 1983, 26: 16 shied 3 iMeleciils 4-;@&;3@1:@ doi Ghe art
n1ton1|n derlvatfvgi Bﬁavrﬁgﬂgﬁhgﬁ%o?hhla 111 [err] [err] [err] [err]

wher ei n [err].|seseméGPeenPPon1H [err] . and [err]; and [err] is.inter alia
[err] and [err] wherein [err] is-for exanpl e H, aIkyI cycl oal kyl, aryl;

and;[erﬁ] 'S for exanplenr%Lk‘umbeEny;ﬂfﬂdﬁgcin ‘analogs have been prepared‘_~
: | d-' with the object of finding a compound with more favorable
: therapeutic properties, such as higher antitumor activity
'and/or less myelosuppressive than mitomycin C. Among .
 literature references and petents on mitomycin derivetives,
" - the following are" considered to he relevant to the present

"_invention.

: : Iyenoar et al disclose compounds IIa - IIc in'J. Med
'_-Chem.,'1981} 24:975- 931 and J. Med. Chem., 1983 26 l6- 20.
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Conpounds of the present invention are ghosphate derivatives.of conmpounds- ¢
~of formula Il; they show good antitunor dctivity and | ower toxicity . ' )
‘relative to the parent hydroxy conpound.- The concept of phosphates as = - .
potentlal prodrugs: is brlefly di scussed in the review article entitled - f
tional for. Design of - Blologlcally Reversi bl.e Drug Derivatives:. Prodrugs"~;;

. (Si nkul a-and -Yal C. 1975, . 64:181- 210 af ..189- 191) : _'.y
.~ Exanpl es of phosﬁ%‘?@é o‘ft l&rgv*f‘ “? *ﬁﬁﬁf‘ta&eﬁ’ﬁg PR @éécéaﬁﬁt i Ko | /n
- (Japan Kokaidexiest Besis dmai 2ig 9h&9formalucdt 1Abst. No. : 87-281016 andv
- 87-281015,. .t espect.ivel y). -and -daunor ubi-ci.n (U.S. -Patent. 4,185, 111) . ;Wg;f
- SUMVARY OF THE | NVENTI ON The present ‘i nventian prOV|des conpounds of the;;;'-ﬂ
fornula [err]- [err] wherein X and Y ar@ i ndependefit1y oxygen-.or sul fur; ‘al'k .
‘represents a linear or branchedacr chaln hailig il WO 1O ei ght carbon '“'i'
~atons;-.and {err] is H.or nethyl; or™y -:_eﬁq caJIy acceptabl e sal't-
i thereof ' Pharnaceutlcally acceptabl- picl dde; - but -age not I|n1ted R
to, alkali netal alkallne ear t-hCHget al ?Qﬁc nitrogen-qgntaining_I~'ff

:ilwherein Rl is selected from H 01 5alkyl and R7f and R7 is
- inter alia (R' 0)2P(X)- and (R ") P(X) = ‘wherein R® is for .
example H, alkyl cycloalkyl aryl-,and Rb is for example,

o alkyl aryl aralkyl. S R o S \‘)~jf'

ﬁf Compounds of the present invention are phosphate :
derivatives of compounds of £ormula II- they show good _
"antitumor activity and lower toxicity relative to the parent
hydroxy compound The concept of phosphates as. potential o
prodrugs is briefly discussed in the review article entitled _3:i
"Rational for Design of Biologically Reversible Drug 'f,_f'ja;'
_'Derivatives- Prodrugs" (Sinkula ‘and” Yalkowsky, J. Pharm;:;*;f%i
| Sci., 1975, 64:181-210 at 189-191). Examples of phosphates =
~ of known antitumor agents include camptothecin (Japan Kokai'fldEX
21-95,394 ‘and 21-95,393, Derwent Abst. No. 87-281016 and -~ .
87-281015, respectively) and daunorubicin (U s. Patent [_“ e
4, 185, 111) co T e T T N




base salts. A preferred enbodi nent provides cHnmpounds of formula IV wherein
.Y is oxygen. Another preferred enbodi ment provi des conpounds of fornmula IV
wherein alk is [err] or [err] Yet a further preferred enbodi ment provides
cOnmpound of fornula IV wherein [err] is B. BRI EF DESCRI PTI'ON OF THE DRAW NG
FIQ. 1 shows;the ef fect of conpounds V and Ila on the growth of H2981

tunors in nude mce.. The arrows iI4di : EN%@ h drugs were

‘gi ven. f{_/FIG. 2 shows cytotoxic éﬁﬂb@@éf'§PeT€%%§§?n 'bgonpougd la and V,
and conpdnnd V. pretreated w th al kaline phosphatase. DETAILED. DESCRI PTI ON ;
OF THE I'NVENTI ON Com unds of Bupasr6f thenformula
mtomyci-n A (Ib) or ?] ?ﬁﬁ?&? %ﬁgg%ﬂ §¥?Giaegyé?§gctlon wth an

am noal kyl phosphate - of the fornula [err], wherein alk is as previously
defined. The reaction is generally carried out in a suitable solvent such
as nethanol_ or a mxture of solvents such as water and- nathanol at’

anbi ent tenperature. A tertiary am fle base sucly as. trieth - ani he may . be
included" |n the reactlon mxturqm,! hqa..ql. ict jqay | e ed i nto a salt
'by : . . _ .

.”therein X and Y are independently oxygen or sulfur, alk
_ represents a linear or. br;nched carbon chain having two to
'-eight carbon atoms, and R™ is H or methyl; or a - _
pharmaceuticelly acceptable salt thereof. Pharmaceutically
 acceptable salts include, ‘but are not limited to, alkali
l'metal, alkaline’ earth metal, and organic.nitrogen-containing

. base salts.

A preferred embodiment provides compounds of formula v
. wherein Y is oxygen. Another preferred embodiment providee

-compounds of formula IV wherein alk is (caz)z or (caé)s..
f. Yet a further preferred embodiment provides compound o£

.formula v wherein R1 13 H._~-
N | P BRIEE‘ Dssclurnou or :n-m DRAWING

._. FIG. 1 shows the effect of compounds v and Ila on the growth
j'.of 32981 tumors in nnde mice. The errows 1ndicate the days

. on which drugs were qiven._.y



‘e . ' . 7 ’ ) :
-~ treatnment with a base; thus, for exanple, tPeat ment with sodi um bi car bonate *
. provides the disodiumsalt of mtonycin. [err]-alkyl phosphat'es of formula
:1V.. 2 - Ami noet hyl di hydrogen phosphate i's a commercially available product -
(and procedur es; for maki ng ot her ani noal kyl phosphat €s or ani: noal kyl t hi ophos- :
' phates may be found-in, -e.g., Helv. Chlm Act., 1956: 39: 1455; . Hel v. Chlm
Acta, 1958, 44:.1168;. Acta Chi-m Scand, 1959, 13 : 1479, and-U.'S;-- Pat ent’.
3,501, 557. A 1%r n%t?%"(s/ cxm%oaﬁﬁscss pﬁemptegmoimayeeompquna; ,baa

_prepar ed- by dnda¥j ngndri donpound A7 Préteated] with KiRh th an
ani:noal kanol -or an- ami.noal kyl t-hi ol%t 0 provide [err] hyﬁfﬁﬁﬁxﬁﬁhxea& _
[err]-thioal kyl- mtohycin C.internediates which  are subsequently o

- phosphorylated or thi op/DETAALED DESCREPTION OOF CTHE OTRVENTIGN'S. known ‘in -
‘the art.  ‘This routé&, however,. may not be suitable for maki-ng phosphate
derivatives of “N7- mer capt oet hyI mtomycin Cas it .is not a stable: corrpound
" (Senter et al, 15sepoundaoifhithe @reqantgianmtiomrpmpmm from the

| ff arting mRwclycs ”o?‘yli“f’s Pé‘ﬁ“r A ST egé%d' "
. known proce&'&r fﬁ%‘ tat i orP iﬁq'h%‘f?on Rf Jthe o rmu 3
- ' (HO)ZP(X)-Y-alk-NHZ,' wherein alk is as previously defined. -
-The reaction is generally carried out in a suitable solvent
L such as. methanol, or a mixture of solvents such as water and
R methanol, ‘at ambient’ temperature. A tertiary amine base . g
' ‘such ‘as- triethylamine may ‘be’ included 4n’ the reaction g u
- mixture. The product ‘may be converted into & salt by .' R
.""';_'.'treatment with a base; thus, for example, treatment with
" sodium’ bicarbonate provides the disodium salt of mitomycin _
) '7-a1kyl phosphates of formula Iv. Z-Aminoethyl dihydrogen e
o phosphate is a commercially available product and proceduresd _
. for making other aminoalkylphosphates or aminoalkylthiophos- S
| "'phates may be £ound in, ‘e.g., Belv. Chim.- Act., R
g '1956 39; 1455 Helv. Chim." Acta, 1958 44 1168 Acta Chim
'__..__-_Scand 1959 “131 1479 and U s Patent 3 SOl 557.- o

_ Alternatively, the compounda of the present invention :

I may be . prepared by treatinq mitomycin Aor -fts —— - el .
_ .':N.lé'methylated derivative with an aminoalkanol or an U
~ aminoalkylthiol to provide N’ -hydroxyalkyl or N7-thioalkyl S
' mitomycin C intermediates vhich are subsequently T

k 'phosphorylated or thiophosphorylated using comientional s

._methods known in the art. '.l'his route, however, may not be L

 suitable for making phosphate derivatives of ' ' ¥

"N7-mercaptoethyl mitomycin c as it is not a stable compound



. : ] t
ufet hane derivatives, and the |ike. Methods for @l ocking and debl ocki ng of
an amine are discussed in textbooks such as "Protective Goups in Organic
Chem stry" J. F.. W MOme, Ed Pl enum Press, 1973. Phosphoryl.ation .or
't hi gphosphory- lation is typlcally done by treating a [ ERR]-hydroxyal kyl or
‘N7-&hi oal kyl mitonycin derivative with phosphoryl ‘or thiophosphoryl
chl oride followed by hydrol'ysi s and deprotecting the aziridine nitrogen, if
necessanys and. |Qs@hgehydkohn$|3988 condantdbipticke #ls398c303).a When,

th | t* bt d | gyl
Ehrostkyl i oy BARRYCTA 43 R, Heaktdnl] pREELRNE 06 18 anftsioie o

[err] wherein G o&eﬁt)ﬂ:ﬁoammnfnghgr eziridine rsna beforsytheoup,
e.g. G removal &,&%Qﬁ%&'&%% CRIGR.| NPraraeRiSAIma)CHY wchieved by
protectlng group oF prov1 es conpo nga of %hgagtgf ent A\ nt|
Bl OLOG CAL ACTI vmowmp ree: swch, ag acydatipRoutd M‘J
eval uated .in Bal qyg dgypydgiwh@g @ﬁd-ﬂhqmm&ka olﬂetmndmhdbedbﬂnchﬁngfe
Sci ences, . St-.: Peters ant ed sub ta f gug
human | ung t umor aRgdy %qh{]#élqr ht"‘nl'ﬂﬂ‘"ﬁ ﬁ?&%ﬁpﬂe‘ﬁ &Pﬂ a ser ve?iﬁ Buch
positive "cont rol agD"'lt&dﬁetﬁint;r\ms rint mmimmpiﬂradayﬂ Oibef"ngMFPEiec .
‘day of tum)r nt) en t I re taetlﬁ,nl(y} [t¥i'obhiosphory=
Vol ume, 0.2 M P Eal Pl Fre sl D197 © FphE: Patn dpHosphory-
| ‘lation is typically done by treating a N -hydroxyalkyl or
* N7-thioalkyl mitomycin derivative with phosphoryl or
_ - '”:thiophosphoryl chloride ‘followed by hydrolysis and .
v f}f“lf'.deprotecting the aziridine nitrogen, if necessary; and if
.  the hydrolysis is conducted in the presence of a base, the
 salt is obtained. Alternatively, the N7-hydroxya1kyl or
| 7-thioalkyl mitomycxn derivatives may react with a- compound
of the formula (G-O)z (X)-L, wherein G is a phosphate
' protecting group and L is a leaving’ group, e.g. Cl; removal
of the phosphate protectinq group and the nitrogen
"protectinq group, 1{ p:esent, provides compounds of the

" present invention.
sxot.ocxcan' Acnvx'nr

) o Antitumor ectivity of the compound of Example 1 (V) vas -
"evalusted in Balb. C nu/nu £emsle mice (4 - € weeks old
' purchesed from Life Sciences, st.” Petersburq, Fl) implented
. subcutaneously with a xenograft of human lung tumor H2981 in
;."ithe right hind flank. Compound IIa served as positive
" ' comtrol. Drug treatment was initiated on day 15 (day O
ubeing the day of tumor implant) when the tumors were
approximately 100 mm3 in volume. 0.2 Ml of the test



conpounds (1 ng/m for IIa and 3 mg/ M fd? Vin phosphate buffered saline)’
were i njected |ntraper|toneally on days 15, 21, .31, and 37. The results
are graphically shown in Fig. 1 and indicate. that the tlne required to 5
(Teach an average tunor vol une of 750 [err] was 45 days in-mce treated mnth_
M'la, 63 days-innmice treated with and 27 daysin . the untreated. cont r ol o
Lgroup Thus, t-he phosphory--|ated compound. dlsplayed a- stranger’ antltunnr
ef f ect -t-han. ?ﬂ@P@BF#éstnﬂGAglaf@ﬁhéll znd. 3emﬂfhﬁefODXVcinles of Ila,hnd V

- were det ermﬁﬁésbﬂa@@lﬁuﬁéﬁeduﬁffne)W?Si‘et k‘ﬁadé 1 tbie ki g |
'|ntraper|toneall n_%go ﬁ Si g ? paced g r[.-Vval ue of
- .45 .and 90 .nmPRA y1 4 t37 nedThe, ree ' geaphteallyy.
: vvasI ?I sodf ousiowh ain CBig drrmayigui?atedtuu;ené?tim ' t'_’ isée’ €8 f%en
smal | er ‘doses..o of ot of a nt s to ?;g
ny/ kg of 118 ’énﬁ‘?iﬁgq%g%‘;'&?‘?#‘gﬂ?&fo?gﬁaMd Y?’g ﬁ“éﬁ{)ﬁ doses A
" over rai 25 ddresteddvitiThbks, sﬁ-'tlcﬂezmiml;&cedtrhetedngtth|\c.arin¢ zrbre
prodrug was § Q#é‘rﬁ& ﬁé%&alé&éﬁdﬂ%&ﬁ@x' Grﬁa(s é;}hﬁé&rﬁ:@

conpounds V, mtonmyci n. C was deter mned usr
ceLI Tine H ed1qgmpgpnd isplsyed a stronger antitumor effect then

the corresponding alcohol

_ The relative toxicities o£ IIa end V were determined in
_ Balb Yol nu/nu mice - When the druqs were administered :_ a B
s 1ntraperitonea11y in two equel doses spaced 4 days apart, i\_J'H'.
LD 50 values of’ '45. and 90 mg/kg body weight were obtained for
~11a and- V, respectively. It was elso found.that _ _: _;.._,
”'Wconsiderably more drug. could be-. administered using smaller 7*w55d
j’3doses\over lonqer-period of. time Totel emounts of up to
"*l'40 mq/kq of . IIa and.loo mg/kg of V were tolerated if qiven
. in 4 equsl doses over a 25 day period.h These studies -*__“ R
o findicated that significsntly more prodruq was tolerated ;;':.
becsuse of its reduced toxicity -

Cytotoxicity of compounds Vv, IIe, end mitomycin c was :
determined using human lung tumor cell line H2981. - Thus a 'PIIJ;:
suspension of 82981_cells in Iscove 's. medium (IHDM) l_'. o

Lk containing 10% fetel celf serum ‘were. plated into 96-well E "&*‘;ﬁ
';1aumicrotiter plates: (10 000 cells/well) After l hr. the VJJ.“:R”
L fmedium was removed ‘a- pB 7 2 phosphete buffered saline o
- solution (288) of the drug was ndded and incubation.et 37°c
. was commenced £or 1 hour The cells were: then wsshed twice,_fj»f:
and- incubstion was continued an edditional 17 hours,_ﬁﬂ S



suspen5| on of H2981 cells in Iscove's nediu I containing 10% f

calf sgtumwere plated into 96-wel | mcrotlltg g/Plz\i/{es (10, Ooogcel I s/\ﬁ;?:)
Afﬁt er .I~hr, the nmediumwas renoved, a pH 7.2 phosphate buffered salie

sol ution. (PBS) of the dr ug was added and incubation at [err] was comrenced
for 1 hour. The cells were then washed tw ce, gnd i ncubation was conti nued

gan addi ti onal lﬁ Lok ReEe 13,6wheur BeThy (1t0 uChywell).o The '
[err}/ weld). T’E Pat f o
cells weré har vpé!&&’o%&ggrfggggglze a'h?s% £6! %eagﬁt?@?séag%gelcgﬁﬁ eﬁdotnh: .

Beckman 3701 Scpgihlsl ereThagwested ofite gbads Sibpri discscyi The, E ai%a -

Mar.k. Inhi-bition of [err]:-i,ncar
cytotoxic effecVSreTLf P%gﬁh §§ g?é&é%ﬂﬂﬂ"??agsﬁéiﬁtii!ﬂatﬂenhf gﬁ;ﬂﬁtﬁeé a'lr?g o

I la were highlywsid ®Bectimenanis laanhgietemal 'nﬁx'lecllmsle t Iohibikdonsof M- nount

of cytotoxic activ obser toi?iﬂ I 6f{e®
nt

of Vwth al kal&'ﬂ‘é‘”?ﬁ V\% u¥&§sju ted I N cytotOX|c 'y CO egfg%ﬁé t.o that

of Ila and .m towmmwmamtm 26 pBoth g temyein G ud: 1 anV'é‘FﬁF‘EJ .

provides a nedi a Fohy
conmpound of for% or a sa?t Yaftidd CUGESI oot ARG i A emalD emburstf of

5Qhereof for yse in t | '
to a tunour. growhpmia apdAYEY was obse ? ﬁ’g %P%Eé% Goﬂ’é‘f“oé’#gngéﬁl Leng
S : _' treatment of V with alkal:lne phosphatase resulted in cytotoxicity B
- 'calparable to that of IIa and mitomycin C.

'lh.ls another aspect of the present invention pmvides a medication _
- oouprismg an antitumour effective amount of a compound of formula IV
or a salt thereof for use in: amethod for mhibiting to a tumour gmwth'

inammmlianhost. For ttﬁspurpose the drugcanbe
administered by conventional routes including, but are not

limited to, intravenous, intramuscular, intratumoral
3"intraarterial, intralymphatic, and oral. Optimal dosages
i.-and regimens for a given mammalian host can be readily :
. ascertained by those skilled.in the art. It will, of
course, be appreciated that the actual dose used will vary
'accordinc to the particular composition formulated, the _'
. particular compound used, the mode of application and the
R “”fpparticular site, host and disease being treated. Many -
o/ : | factors that’ ‘modify the action of the drug will be taken
| . into account including age, weiqht, sex, diet, time of '
H._administration, route of administration, rate of excretion,
condition of the patient, drug combinations, reaction
sensitivities and severity of the disease._'



LI } : . s _ ) . 0 .
adm.ni stered by convention‘al, rout.es mclﬂdl ng but are not limted to, ~ =#

i ntravenous, intramuscular, intratunoral, intraarterial, i n_t-ra_l ynphat i c,
~and oral. Optimal dosages and reginens for a given mammalian host can be - |
readi ly ‘ascertai ned by those skilled.in the art. 1t w I'l-, of course,. be

~ appreci-ated that the actual dose used will vary accordi ng to the partlcul ar
- conposition formul ated; the.particul ar conpoungd- ‘used, the. m)de of- '

- application and thefwhelcmmecst tef thetpresent mmmgproﬁ:Bded zuMany-

o f h m
T el o g A "”‘i‘i‘i‘* tedtibais 46 Uil dongl JOUY) dOGRRSTBET
2 _."rlla'lg f& aahmawﬁqqm Hcaartahle mrr:bbng 'J.'he

admi ni-strati®

conbi nat i on&nﬁiﬂﬂﬁidmmmﬂﬁi\lﬂd l B uﬁﬁﬂ?r\iﬁ Sbtofaﬂf‘%ﬂ Sheceutic f‘
further aspetc t.he ent 1 NV t?o proyi d es phay naceut: cal conp03| ti on
whi ch. conpr i SN 5"@&?59 & £95 ! ‘t’sﬁ?ﬁﬂm'pt able’

“carrier. Trﬁxulnhetmrqﬁ mip-m;:asitmsad.nﬁﬁhﬁwhdﬁidi@b" f@r .
cormot? O A i & b, PR et e
tabl ets,. capswders and Ipb\m:s mig'r miﬂim cfomrqmtlons for R
'.oral. l__adm:mistration such as’ solutions, suspensions,_ syrups or = -
_' i elixirs ‘and preparations for parenteral sdministration such 5. .
' . as sterile solutions, suspensions or emulsions. 'rhey may .
. slso be manufsctured in the £orm of sterile solid . _ _ i,
compositions which can be dissolved in sterile wster, - ':_:5_'-'- \J -
'_"physiologicsl saline or some other sterile injectsble medium -
"immediately before use. e e

. 'l‘he £ollowinq examples sre for illustrative purposes
L only snd should not be construed ss limiting the ‘scope of
-___the invention which is defined solely by the CIaims sppended

_ __'_.to this spplicstion. :




admi-ni stration such as sol utions, suspensi ons syrups or eI|X| rs and
preparations for parenteral admni stration suclh *as sterile. 'sol utions,
sugpensions or enul sions. They may al so.be manufactured in the form of
ste;{ I e solid-conpositions which can be dissolved in sterile water, .
phystol ogi.cal saline or sone-other sterile injectable nmediuminmediately-
before use. The follow ng exanples are for illustrative purposes only and S
shoul d nNe be construedl aslutioniof) 2<4wmiswmthyl dileydrogern iphosphate i(§6 mg,

ot Mot hov. 7. [ pHGLUmRLE) B “ﬁ"ﬁ;e‘?ﬁ 5 W AR RO a3 (2

A sol ution of 2- 2xmabdtNys Hﬁ’ th (B mg, @4 mmad) iin wat er

(0.35 nt) and trlﬂ&’&ﬁkﬁm . MThe? FEEY 01 1R Swad! e Sweditid Prddeei (a0
my, 0.4 rmol) in nethapol {d Ther action; ﬁéﬁ%lowedto roceed at

room't enper at ur e FoeR P omperatyre, ovar 'atJre'd‘r SatRahad, agtemtitit e
was added, - and t hgoddlumt bicarbonate Was atkied)ctame neh@tgslutibmaidy | ene

chi o.r'.i d_Gf . ‘The. - partitioned between water and methylene chloride. - The
: agqueous phase was concentrated to dryness, and’ several _
| portions of methanol were added and evaponted 'l‘he residue
e was taken up into. methanol filtered, end appl:l.ed to a ¢.x10 g
. Cm. c-18 (reverse phase) silica column. The product was
"eluted with vwater, and all volatile material was evaporated.
- Methanol was added and. evaporated as before, and the residue
) ' . . was dried for 24 hours under high vacuum in a desiccator .
. with phosphorus pentoxide The title compound was obtained -
- 'as a fine blue powder (190 ng, 97%)
360 Mz 1a-m (D,0) & 1. 94 (s, 3H, cH,), 2.9-3.1 (m,
 4H), 3.20 (s, 38, OCH ) P 3.28 (e, iH), 3.36 (s, 1H),
3.5-3.65 (m, 48), 4. 1-4 25 (m, ZH), 4 50-4.57 (dd, IH
: 10-8)



’ aqueous phase was concentrated to dryness, and' sever al portlons of nethanol‘
‘were added and evaporated The residue was taken up into nethanol, , :
filtered, and applied to a 2x10 cm C- 18 (reverse phase) silica col um. Thé #

-f{product was eluted with water, and allgjvolatile naterial was. evaporated. - -

t hanol was added and evaporated as before, and the residue-was dried forf-‘f

- 24 hours under hi gh vacuumin a gesrccator wi t h phosphor us :pentoxide. .. Thef:_
title conpound vvaﬁawtmm lﬁ {503.0012 poullenlated for 97%) . [erklsd -
~lerr] [err] de e%b g;[err] 503..0912 (cal cul ated for. [efr] -

- Exanple 2 Thelq rﬁ?9 pro?:e anpl e i's repeated using {err]- rret hyl® .
smtonycin A |nstead of nttonyC|n A t 0 ‘provi de 9a-net hoxy- la- nethyl o

[ [ (phosphon Jnd]antno]nttosane di sodi um sal.t- Exanple 3 The generm
procedure of anp e :|s repeated usrng tao;:ﬁhthm.:r.a: S
- The general procedure o£ Example 1 13 repeated using
- Nl -methyl mitomycin A 1natead of mitomycin A to- provide

-_:f9a-methoxy-1a-methy1-7-[[(Phoephonooxy)ethyllaminolmitosane
: dzeodium aalt L

: dExampie~3'.
» The qeneral procedure of Example 1 ia repeated using ¥-fi;l
_1;2-aminoethy1 dihydrogen thiophosphate instead o£ '
2- aminoethyl dihydrogen phosphate ‘to. provide

9a-methoxy-7-[[(phOSphonothio)ethyllamino]mitoaane disodium
salt. ' ' -




2- anrnoethyl drhydrogen throphosphate I nstead of 2-am noet hyl di hydrogen
phosphate te provide 9a- nethoxy [[(phosphonothlo)ethyl]anrno]nrtosane
diygsQdi um sal t. - CLAI MS . C
compound havi ng the fornul a [err] mhereln,x_and Y are |nde :
or ‘sul fur; alk represents a-linear or branched carbon char Wﬂ ﬂ& Eill
car bon atons and [err] is Hoar nethytpLammsa pharnaceutlc ;
salt théspof. 2. - A conpound or salt @s clainmed in claiml wherein Y is
oxygen. 3. A conpound or salt as clainmed in claim1 or .2 wherein [err]
is H 4. A conpound or salt as clainmed in..claim1, 2-or 3 wherein alk is
([er] or [err]. 5. A sart as claimed in clalnrl 2 3 or 4, mhlch salt
is a sodiumsalt. _ :

' ' e TI A.compound hevinq the £ormule

'g;go;,U:v-.rx-u

| wherein . :
X and Y are independently oxygen or-sulfur,
- alk represents a linear or branched carbon chain having 2 to
8 carbon atoms; and.
Rl is Hor methyl-'

. or a phermaceuticelly eccepteble ealt thereof

2}-; A compound or salt as. clalmed in claim 1 whereln Y
is - Oxygen. '

Si A compound or salt;es claimedfin claim 1 or 2'wherein
R' is H. | | R o

-T4._ A compound or salt as. clalmed in cla1m 1,.2 or 3 '

) wherein alk is (CH or (CH

2)2 2)3

5. A salt as claimed in clalm 1, 2, 3 or 4, which salt ..
is a sod1um salt. ' S ' '



- 13- 6. The conpound of .Claim1 having the formula [err] [err] or a I
pharmaceutically acceptable salt thereof. 7. The di sodium.salt of said
cofmpound of .Claim6. 8. A conpound or salt as'clained in claim1 preparedaﬁ
(’by:a procedure substantlally as indicated in any of the foregO|ng Exanpl es.*
*~ 9.  Medication conprising a tunpf-dﬁhlbltln ound or salt” - -
-* as. clainmed in. any of claims 1 to 8, for use ﬁlmﬂtmt“ﬂullﬂfmml bi't ngwgum)r
~ growth in a manmali-an.host, 10. A phar'maceuti cal compositton conpﬂhﬁﬂng a

- conpound or ‘salt as clalned in any -of clalns 1.to 8 and a pharnaceutlcally
acceptable carrier. o S . _ o .

6. .The compound of Claim 1 having the formula

;oria'phatmaceutically acceptab;e;sa;tfthe:eot.

B2 rhereigoeiqm salgeoffsgig"épmpéypdpq:_CL#im'SAﬁfﬁ"f

'-Wif8“' A compound or" salt as claimed 1n clalm 1 _
e prepared by a procedure substantlally as 1ndicated :7"”
"~ in any of the fore301ng Examples '

"4J9. Medlcatlon comprising a tumor-lnhlbiting amountu:;'
of a compound or salt as claimed in any of claims 1 | _
“to .8, for use in a me thod of 1nhibit1ng tumor growthd'
—.in a. mammallan host. ' R ' ' '

'..10._ A pharmaceutlcal compositlon comprlslng a compound __\‘J_':
or salt as claimed'in any of ‘claims T to 8 and a .
"pharmaceutically acceptable carrier.; '




