*DESCRI PTI ON M TCSANE DERI VATI VE Fi e1 d’ of the Invention The pr%s/eﬂbé
| nvéntlon relates to a novel, crystalline formof 7-
(dlm‘f hyl am nonet hyl eng) ami no- 9a- net hoxynitosane which is stable, even at
‘tenperatures up to [err]. Descriptior & the Prior Art Mtonycin Cis an
antibiotic which is produced by fernmentation and is presently on sal e under
Food and Drug Adm ni stration appr @a®dcRIPTION t her apy. of di ssem - nated
adenocarcinoma of the stonach or pancreas I n proven conbinations with other
approved chenot herapeutic agents and as palliative treatnent when ot her
modal i ties have failed [err M NE DEMi es, Syracuse, New York
13201, Physicians' Desk Reference 38th Edition, 1984, p. 750). Mtonycin C
and its production by fernentation is the subj ect of U S. Patent No.
3,660,578 patented May 2, 1972 claimng priority fromearlier applications
in- cluding Ede3@paf the, InveRBioR japan on April 6, 1957. -2- The

structures of mtorrycn The egenendﬁvaeti&rifdrrorwmwsretur% Mdye sed
by J. S. V\ébb et aI Led e Labor r| es I si,on ican

Company, 3. 1an " s o30S 3118155 Ry Yomipbratty e Ae Lrond 2
transformat i mthm@ﬁhﬁﬁ‘oﬁdne vhich! e staliel 0 eviimt gt nitempearatukeddup

mtonmycin C &ﬁ :?T@gﬁponverm on of the forner, 7,9a-dinethoxymntosane, by
reaction. z} ia to the latter, 7-am' no- 9a- met hoxyni t osane. Dis-

Description of the Prior Art
. Mitomycin C is an antibiotic which is produced
_by fermentation and is presently on sale under Food and
_'Drug Administration approval in the therapy of dissemi-
 nated adenocarcinoma of the stomach or pancreas in proven
combinations with other approved chemotherapeutic agents
and as palliative treatment when other modalities have
failed (Mutamycin® Bristol Laboratories, Syracuse, New
York 13201, Physicians' Desk Reference 38th Edition, 1984,
p. 750). Mitomycin C and its production by fermentation
is the subject of U.S. Patent No. 3,660,578 patented May
2, 1972 claiming priority from earlier applications in-
cluding an application filed in Japan on April 6, 1957,




pl acenent of the 7-methoxy group of "‘mtonycin A has proven to be a reaction
of considerable interest in the prepar- ation of antitunmor active
derivatives of mitonycin C. The following articles and patents, each deaT“
with the conver- sion of mtonycin Ato a 7-substituted am no mtonycin C
derivative having antitunor activity~ 2 =3- Matsui et al "The Journal of
Antibiotics", XX, 189-198 (1968) ;Kinoshita et al 'J. Med. Chem' 14,
103-109 (1971) lyengar et al "J. Med. Chem "™ 24, 975-981 (1981) Iyengar,
Sam , Reners, and Bradner, Abstracts of Papers - Annual Meeting of the
American Chem cal Society, Las Vegas, Nevada, March 1982, Abstract No. MED
72. Sasaki, et al Internat. J. Pharm, 1983, 15, 49. The follow ng patents
deal with the preparation of 7-substituted am nom tosane derivatives by the
reacti on of nttonyC|n A, mtonycin B, or an [err]-substituted deriva- tive
thereof with a primaPf o?'%\éESHG&ﬁy @fi mitomycinsh Akt B, C, Samdt orft No.

3,332, 944bomiﬁa-t- d:LJxUMé:?é fi%% Mﬂ&hé& g JJ %, P%%% A\'E; B &40, 846,
patented Ja u 19 69 NhtSU| 50 0% patented
June 17, Iﬁ%@- joratories &1 ‘Iﬁ‘aﬁ’é?ﬂ Rf&erst%m Exenaﬁﬂe}@en@‘e@pmy.%

1970. NaIQﬁOA&IezaJ,CHe&. Pgbent B4, 43285-9867 PpieeLPd One of the
chexical transformations used in this structure study to
relate mitomycin A and miiomycin C was the conversion of
the former, 7,9a-dimethoxymitosane,; by reaction with

- ammonia to the latter, 7-amino-%a-methoxymitosane. Dis- o/
placement of the 7-methoxy group of mitomycin A has proven
to be a reactlon of considerable interest in the prepar-

~ation of antitumor active derivatives of mitomycin C. The
~ following articles and patents each deals with the conver-

__sion of mitomycin A to a 7-substituted amino mitomycin (o

. derivative having antitumor activity. a '



Novenber 4 1980 Reners, ‘U S. Patent No. 4;268,676, patented May 19, 1981.
M t orfyci n C derivatives Havi ng a substitut ed amino sdbstituent in the
7-position have al'so been pre- pared by directed bi osynthesis, that is by
suppl enmenti ng fermentation broths with a series of primary am nes, and -
carryi-ng out the conventional mtonycin fernentation (C. A Cari dge et al
Abst. of the Annual Meeting of Aner. Soc™ Borf M crobiol ogy 1982. Abs. 028).
Bel gi an Patent No. 896,963, the disclosure of which is incorporat ed herein

by reference, drscloses a novel ou quani and

bi s-ani di no anal o#® t#dn LN 2N n%éf &°W‘TP8 ﬁ‘é\*m%% t'h am no -

4 - nrtrog](can atom anqgmb“er(lsss)ar banoyl nrtrogen atom of mto- rrycr n C

are part.of an amdino stifuent,qQr m.ng &

guani di no’ group e Shpd nd‘9 &8§ar § ke Il qb #099 Eﬁi}n{) es 8

and 1590f thaL patlydngdrs et ték "JcoMpdunChemi” @,nﬁ"r@f-l%&ﬁ ntk&8 1| ene)

am no- 9a- .net hoxy S h fQllso uGt rle Thi s
?Jag};g}n?h‘r’r%ér lﬁb ﬂéméPE Qha ‘ng ’r’ Autra adfd de

corrpound obt ai ne us so ‘act1vity agal hst P-388
murine | eukeni a, excéﬁpergsmabnnﬂah !’enﬂlélns Qﬂoct-tﬂe iArearigan Fhemi¢aiim

effect and mlli ram e f
g |sfeq%a Fpeégsgv u@%@&e Makh ﬁs?quy?iPé'ﬁt

effects). However, & stabl e at err] Summry of the
| nvention A cryst al I N@ f Pr;o?27 -(di met hyl am nonet hyl ene) -

Sasaki, et al Internat. J. Pharm., 1983, 15, 49.
The following patents deal with the preparation
U . of 7-substituted aminomitosane derivatives by the reaction
of mitomycin A, mitomycin B, or an NI‘
tive thereof with a primary or secondary amine:

Cosulich et al, U.S. Patent No. 3,332,944,

| patented July 25, 1867.

Matsui et al, U.S. Patent No. 3,420,846, patented

- ' ' January 7, 1969,
Matsui et al, U.S. Patent No. 3,450,705, patented
' June 17, 19695,

Matsui et al. U.S. Patent No. 3,514,452, patented

| g - May 26, 1970.

Nakano et al, U.S. Patent No. 4,231,936, patented

) ' November 4, 1980
o | Remers, U.S. Patent No. 4,268,676, patented
R - May 19, 1961.

Mitomycin C derivatives having a substituted
amino substituent in the 7-position have also been pre-
pared by directed biosynthesis, that is by supplementing
fermeniation broths with a series of primary amines, and
carrying out the conventional mitomycin fermentation (C.
A. ciaridgé et al Abst. of the Annual Meeting of Amer.

' Soc. for Microbiology 1982. Abs. 028). |

Belgian Patent No. 896,963, the .disclosure of
which is incorporated herein by reference, discloses a
novel group of monoguanidino, or mono- and bis-amidino
analogs of mitomycin C in which either or both the 7-amino

=gsubstituted deriva-



am no- 9a- met boxym t osane has now been found which is stable even at
tenmperatures up to [err] for six days or longer. It has an infra-red _
spectrogram as disclosed in Fig. 1 of the draw ngs and possesses -
substantially greater storage stability than anorphous

7- (di met hyl am nonet hyl ene) am no- 9a- net hoxym tosane. Detail ed Descrlptlon
of the Invention Anorphous 7- (di.net hyl eng nenet hyl ene) am no- 9a-

" met hoxynitosane is prepared by the procedures of Exanples 8 and 15 of
Bel gi an Patent No. 896, 963. These pygcedures are described bel ow - 5-
Procedure ofnideapesn stom &ﬂ%ﬂbhePBten@ﬂﬁ;mQ¥&5nﬁEWQDﬁpoam@mIof rito-

7L (di met hylyapd ) Ee eyl gl @b ROanl Widadit BBYLAFLERE or the 7-ami

met hyl ene- 9a-‘nmet hoxym t osane, was pre- pared suspen5|%% of
5.00 ng (1. SO-%ARSER hEt BAFS Pfca @Wh‘?leﬁl SFORBrm Rne: éd&ﬁm gompannd, 9. 6

m (2.4 m gordiopedansOdet®ridlednth 2Bxbpyies of aNaN10i ¥t HJ101sa @ ¢ de
di mret hyl acetal and the sus ensi,on wg Eéi I rred. at  about & rr for 41 hours
X

Upon evapor &% on &€ he €BF EHPdand metR¥ARLPARELD

a dark greemeesogyeivesanebtdiivii has| the(folbyleng s(tltbwuied:rret hanol
20:1) reveal ed the absence of n1tonyC|n C and the presence of two new green

conponents (Rf - q . . !n§§ ﬁnponent (RS 0.16) was

i sol ated by flash chr ﬂograc X iMg R§ ene chlorlde/nethanol 20: 1
as the eluant, as a g §01I ; 51.5%- which upon dIS- sol ution

i n diethyl et her fo Iome f ' .

H

This compound, obtained as an amorphous soligd, has a high

activity against P-388 murine leukemia, exceeding that of

mitomycin C both in terms of maximum effect and milligram

potency (comparative dosage sizes for equzvelent effects).
' However,; it is generally unstable at 25-56°C.

Summary of the Invention -

A crystalline form of 7- (dimethylamlnomethylene)-
amino-%a-methoxymitosane has now been found which is stable
even at temperatures up to 100°C for six days or longer.

It has an infra-red spectrogram as disclosed in Fig. 1 of _,
the drawings and possesses substantially greater storage
stability than amorphous 7-(dimethylaminomethylene) amino-
9a-methoxymitosane.

Detailed Description of the Invention

. Amorphous 7-(dimethylamznomethylene)amzno—Sa-
methoxymitosane is. prepared by the procedures of Examples
8 and 15 of Belgian Patent No. 896,963. These procedures
are -described below.




- -

'ﬁexane af f orded Cbnpound | -as a dark green nDrpqous powder. NWVR
(pyridine.[err]); 2.18 (s, 3H), 2.70 (bs, 1H, 2.76 (s, 3H), 2.82 (s, 3H),
2. 86~s, 6H), .3.22 (s,.3H), 3.30 (bs, 1H), 3.60 (d, J=12Hz), 4.12 (dd,
1H, J-10, 4Hz), 4.43 (d, 1H, J=12Hz), 4.90 (bs, 1H), 5.10 (t, 1H, J=10Hz),
5.52 (dd, 1H, J=10, 4Hz), 7.85 (s, 1H), 8.64 (s, 1H). IR(KBr) [err]:
3500, 2930,. 1675, 1620, 1545, 1230, 10605 ferr] nm 390 and 244
Anal ysi s: Calc d for [err]: .C 56.71; H 6.08; N 18.90 Found: C, 56.20;
H, 6.28; N, : DL no -th Iene)an1no 9a- et hoxy- n1tosane
(11) was preB&REE 3 Pagent Mo . 1896 9.
met hanol (10 m) was adﬁmdpauhdoduphen?4naaf?@ehQZa&%ﬁb)mHlR§I@Qefﬂﬂ;ﬁbe
resul ting sold0i CJfor 4 hour € progress o
reaction MBSLHDHI oredlﬁéi%% YAPRHI ATR g?ﬁﬁ?ﬁéﬁﬁs 1(j28S P¥erhe
end of 4 houpsrsﬁbaiiﬁalhgwanterlaI (RF - 0.35) had dlsappeared and a ;
maj or new [err] (Rf = 9 |nstg3% The mas concentrate
at reduced pressure angr‘%A g{égg?%%ﬁ‘ém °?Na'§=[3? ]g neﬁ%d‘?’a%eﬂ°1{‘25
g silica gel & dgi ngsrrmlhyd:leherolﬂbm ded seeldded 20: toaaltms.elmgnt(dz .4 ml
Fractions coppaiyi t ee ( ) r r -
[err] and cogcgnt rcg‘%edge g) TB Qﬂta %apﬁg‘aéis %\ﬁ gﬁﬁo%ﬂ' jrf‘ar |
(215 ny, 4l19pamide d;methyl acetal and the suspension was stirred at
_about 50°C for 41 hours. Upon evaporation of the solvent

. . and excess reagent under reduced pressure, a dark green
\_,  ~residue was obtained; tlc (methylene chloride/methanol
| 20:1) revealed the absence of mitomycin C and the presence
- of two new greehlqomponehts (RE = 0.16 and 0.22). The
major component (Rf = 0.16) was isolated by flash chroma-
:tograppy:nusing;methylené=chloride/methanol 20:1 as the
eluant, as a green solid (340 mg 51.5%), which upon dis-
. solution in diethyl ether followed by an addition of
. . hexane afforded Compound I as a dark green amorphous
powder, | _ y o
NMR (pyr1d1ne Sc §); 2.18 (s, 3B), 2.70 (bs,
iH), 2.76 (s, 3B), 2.82 (s, 3H), 2.86 (s, 6H),
. 3.22 (s, 3H), 3.30 (bs, 1H), 3.60 (4, J=12H2),
4.12 (da, 1H, J=10, 4Hz), 4.43 (4, 1H, J=12Hz),
4.90 (bs, 1H), 5.10 (t, 1H, J=10Hz), 5.52 (44,

i, J=10, 4Hz), 7.85 (s, 1H), B.64 (s, 1H).
IR(KBZ) v ..., cm l: 3300, 2930, 1675, 1620,

1545, 1230, 1060.

UV(H,0) A 390 ang 244

max® 70
Analysis: Calc'd for C, H,cNOg: C, 56.71; H,
o ~ 6.08; N, 18.90 | |
Found: C, 56.20; H, 6.28; N, 17.88.



NVR (pyridine [err]): 2. 18'(5, 3H), 2.70 -.(bs, lH), 2.80 (s, 3H), 2.88 (s,
3H), 3.08 (bs, 1H), 3.24 (s, 3H), 3.56 (bd, 1H, J=12Hz), 4.00 (dd, 1H), -
4.44 (d, 1H, J=12Hz), 5.06 (t, 1H, J=10Hz), 5.56 dd, 1H, J=10, 4Hz), 7.58

(bs, 2H), 7.88 (s, 1H). IR (KBr) [err% 3300- 3450, 2960- 2910, 1715,
1620, 1535, 1050 WV [err] nm 390 and 26‘ Anal. Calc'd for [err]: C,
“55.48; H, 5.91; N, 17.98 Found "C, 54.83; H, 5.67; N, 16.90. Procedure of

Exanpl e 15 of Bel gi anP e _Qf
N, N- di met hyl chl or onet H)ﬂa(tb ?ﬁ%i‘ﬁﬂ?t‘%’%ﬁ%&ﬁ%s pr%gér gg g’“&’r%’b‘w se
addi ti on ofmpresahecHIT)i deag lpﬁé’pgreBZa"s faldows:[err] to-a solution of

di net hyl f or mam de (91§_Pat ﬁPé’% L8985nﬂ3 Ofl [ﬁ bdf)()'d]@!éﬁgl g]

stirring at room tenp ar at e wtPon
of nitonmycime€hafisd ntol mllﬂ'olvasnaadﬁd oamdnndnwemf hlénﬁ/as(kdbeldlbo a

suspensi on £f Mat(36,00 o BELIfg Bo1dle iUeLDK| 10 prpLdea Thegsel U-

tion was st roomterrperature m nutes and cooled to err] and
t he above sfbzt mmmm,w TherePhpEsieiss et BhReiaAGH 1PR cHRGT iRRN1TOT6E,

1,5, mol) vgo Lien @it 1eddCehenlac e atmug00109 iy e anded

after 10 mnutesS of Irring at [err e sol ution_was_ ke t at err% for

1 hour and 4 hbeudis (khel GEAELing MY %ﬂriPﬂtéﬁﬁj‘ &hes) ed
after evapo&g&l QN o0 - 5Pengu3§:@éepwas;r@rmt egrded b}bpbb.lriéd aiesteaaoma-

The solu:i’n was ~eonce - -ated at ‘reduced pressure and the
result:.ng syrup was £ :sh chroratographed (25 g silica

'gel) using methylene cho.;ride/methanol 20:1 as the eluant. "/

‘Fractions conta:.n:.ng ths 'green component (Rf = 0.29) were

pooled, dr;ed (Na2804) and concentrated. Compound II was
' obta:..ned as an amorphous sol:.d (215 mg, 41%).

~ NMR (pyndine ds, § ): 2. 18 (s, 3H); 2.70 (bs,

18), 2.80 (s, 3H), 2.88 (s,-SH), '3.08 (bs, 1H),

©3.24 (s, 3H), 3.56 (bd, 1H, J=12Hz), 4.00 (a4,

‘1H), 4.44 (4, 1H, J=12Rz), 5.06 (t, 1H, J=10Bz),

5.56 ‘34, 1B, J=10, 4BHz), 7.58 (bs, 2H), 7.88

clils by

IR (KBX) v .+ em~l:  3300-3450, 2960-2910,
1715, 1620, 1535, 1050 : ' -

uv (H 0) l x’ nm: * 390 and 226

 Anal. Calc'd for °13523“5°5‘ C, 55.48; H, 5.91; N, 17.98
| | Found: C, 54.83; H, 5.67; N, 16.90.

Procedure of Example 15 of Belgian Patent No. 896,963
A 0.5 M solution of N N-dimethylchlorom‘ethyl-
a enunznium chloride ‘was prepared by dropwise addition of
oxalyl chloride (1.57 g. 12. 5 mmol) at 0°C to a solution
of d:.methylformam:.de (915 mg. '12.5 mmol) in 25 ml of CHC1,
followed by stirring at room temperature for 30 minutes.

¢

¢



s

‘t ography (TLC) on silica gel (10%[err] as elutant). Extraction of the

maj of green band yiel ded 78 ng (43% based on the recovéred mtomycin C) of
,an awor phous sol i d whose NVR spectrum and TLC behavior were identical to

t hose of Conpound Il prepared as descri bed above. Anorphous '
7- (di met hyl am nonet hyl ene) am no-9a- net hoxym t osane can be converted to the
crystalline formby dissolving it in acetone? and/ or ethanol and adding this
solution to ether. It is preferred to add the solution over an extended
period of tinme, e.g., 20 mnutes. An alternative procedure for the
preparati on ofSeparatelynca sclution of mitomycin C (334 mg, 1 mmol) in
7- (di met hyl am thy! @K ' - } t +& Ss | a
gquantity of ans;?ﬁrﬁoﬁg gﬂﬁgﬁﬁ?ﬁyﬁﬁ%ﬁ% ene;- aﬁn%-%g?%?%%énmof"oggﬁe
in ethyl ether(3hd®¥neh:Po™Bd)aisnd mlgaf dingthyl fompranide. The solu-

7- (di met hyl amgosit alsened i r 288 N@tIar sEth heeiPelratait® fJPi 20 a8l Sed Nand
transformation_ of the 3[50; Q.ho;ks o _7-(’%6mgﬁihyl m nonet hyl epe) am no- 9a-
met hoxyni t osarfPEHEE hetRr y&al 1 e § f m@nSes EPEpt $BAVES t39p of N,N-
Embodi nent s T]taﬁxﬂ@tﬁibf\‘i:hgoenm(sghqammdimi-ecohabaiilded PBO-mIedyr.&s fAblYhe
preparation of crystalli =(di : . : _

am nonet hyl énéj&fi 16 a;'grgéégiym'r?%%g%%c.’"‘l Bt (281 38w Bndgs mmol) was
7- (di met hyl aniadded hafeas) 30 mindtesnwtthedinribegnet frée20aseThe. 8oJutioas
di ssolved in : a e THE, ag€ ' : @ggg r

mnute i nterv;‘?agiok%gs r%lq:t gﬁet%ei:@:v\hli.l ie?epgpi% d“éslﬁhr \rql?:?llg S‘s‘?gﬁsc\%ragZ
observed to fA®d fhdtergs.al |IThe Fesidues ebtrined pditexs emaperation- o5C

in\g cl osed syshe€meiitate was chromatographed by thin layer chroma-
- tography (TLC) on silica gel (10% CH3OH-C82C1 as elutant).
'Extraction of the major green band yielded 78 mg (43%
based on the recovered mitomycin C) of an amorphous solid
whose NMR spectrum and TLC behavior were identical to
those of Compound II prepared as described above. .

_ _ Amorphous 7-(dimethylaminomethylene)amino-9a-

: =,methoxymitosane can be converted to the crystalline form
by dissclving it in acetone and/or ethanol and adding this
solution to ether. It is p#eferred to add the solution
over an extended period of time, e.g., 20 minutes. An
alternative procedure for the preparation of crystalline
7-{dimethylaminomethylene)amiho-'Sa-metboxymitosane is to
. slurry a quantity of amorphous 7-(dimethylaminomethylene)-
‘amino-9a-methoxymitosane in ethyl ether and then to add a
swall amount. of cr’ystdlliné 7- (dimethylaminomethylene) -
amino~9%a-methoxymitosane. This results in transformation
of the amorphous 7-(dimethylaminomethylene)amino-9a-
methoxymitosane to the crystalline form. '

- Description of Specific Embodiments
- The following examples constitute detailed pro-
cedures for' the prepalration of crystalline 7-(dimethyl-
aminomethylene) amino-%9a-methoxymitosane. |




“dark-green crystals were then renovéd vi a'vacuum filtra- tion. The N
crystal's  were washed with 10 m of ether, and 15 ni- of Skellysol ve-B angs
were high-vacuumdried at [err] for 24 hours. Yield: .0.75 g. Anal. Calc™d
for [err]: C, 55.48; H 5.91; N, 17.98 Fgugd:_ C, 55.11, 55.37; H, 5.88,
5.93; N, 17.6, 17.7. This material was found to have an infra-red
spectrogram as disclosed in the drawing. The infra-red spectrum was

recorded froma sanple in a pressed pogasghby@ Rrom de disc. A nuclear
—g'ef'gr'rrr'rred

magneti c resonance spectrum (NVR) was at 90 MHz for proton

("HNWR). .. The NWMR spectrumhad the follow ng J values: ppmJ[eéerr]
Description I nt egiglorARpb gNTENYS (8i8@ thylamindméteylene) amino~9a~
3 ' [err] 2.73 o Douﬁl et of (doubl ety i

(J=1.8 Hz: smethpxymigpsane fregpbpse (1.0 g.) ”as'dﬁs??lved 1§rihrﬁﬁ

(J=4.4 Hz) 2,87 acetones NUtKE acetone solution3whdladded ovepglet 20

%oubl-et 01E e%gﬂgétleg i-n'ter"alISI {lgl fbo[ﬁ‘ﬂ'r]c’f(. sther Iﬁ?l%élﬁa%li&y[ggﬂ'génégm 6

Description crystallsiifél obdezved ey sfSrpd The crijyutdklimé mesbl vks

1 o [er; urried for 24 hours at 20-25°C in a c]:os-ea system. The

- dark-green crystals were then removed via vacuum filtra-
tion. The.crystals were washed with 10 ml of ether, -and

15 ml of Skellysolve-B and we‘re"high4Vacuum dried at 40°C

for 24 hours. Yield: 0.75 g. N\,

Anal. Cale'd for CygH,gNOz: C, 55.48; H,5.91; W, 17.98
: - Found: C, 55.11, 55.37; H, 5.88,
5.93; N, 17.6, 17.7.
This material was found to have an infra-red spectrogram
as disclosed in the drawing. The infra-red spectrum was
recorded from a sample in a pressed potassium bromide
- disc. A nuclear magnetic rescnance spectrum (NMR) was
determined at 90 MHz for proton ('H NMR). ' The NMR
- spectrum had the following J values: )

. PpPm_§ Description Integral Assignments
1.86 ' singlet - 3 CH,
2.73 Doublet of doublet 1  C,H
' - : e (J=1.8 Hz;

' 4.4 Bz2)
2.83 Doublét 1 'cla
| | ‘ (J=4.4 Hz) .
2.97 Singlet 3 |
3.01  Singlet 3 N(CH,),
3.14 - singlet | 3 OCH,
' 3.43 Doublet of doublets 1 . C,H

(J=1.8 Hz;
J=12.8 Hz)

L3



(J-4.4 Hz; 3=10.7 Hz) 4. 10 " Doublet - 1 [err]

(J=12:.8 Hz) 4.42 Tri pl et 1 (J10.7 Hz) 4.69
Boubl et *of. doubl ets, 1 [err] (J=4.4 Hz; J-10.7 Hz) 4.76
Br oad si ngl et 2 [err] 7.21 Sol vent singlet [err]
7.62 Si ngl et 1 H C=N An untravi ol et

spectrumrun on a solution of 0.01625 g. of ¢he material per liter of
met hanol had the follow ng char- acteristics: Mlar [err] max (nm
Absorptivity (a) Absorptivity [err] Log [err] 232 = = - . 47.8

18610 4 pisx 386 Desc4igtion Integt®740Assignméntds
- Exanpl e 2 Anorphous 7- (dirmet hyl'am none yIenéTﬁﬁf%ﬁTga-'ﬁﬁ?ﬁﬁ??ﬁrrbsane
free-base (1. B 53§ was sl ubDouddeitn o0 ddulsfees hyl ether. A sggkl anount of
crystalline 7-(di- nmethylam nonethyl ene) ani no- 963##t §oBy i t osafie obt ai ned
in Exanple 1 (approximately 2 ng.) was added to Jek0ou¥?xBmde, and the
m xture was slurried in a closed systemfor 48 hours at [err]. Fol | owi ng
this tine, the ¥@sultant Banklgteen crystals were rénoved viﬁeﬂacuum

filtration. The crystals were washed with 10 m (&#12t8eBz)15 of
4.42 Triplet D |
. . (J=10.7 Bz) .
.69 " Doublet of doublets 1 €8,0
' : (J=4.4 Bz;
| ~ J=10.7 Bz)
— 4.76 Broad singlet 2 Nﬁz
7.21 Solvent singlet'lCHC13)
7.62 . Singlet | 1 B-C=N

s

An untraviolet spectrum run on a solution of 0.01625 g. of
the material per liter of m2thanol had the following char-
acteristics: - '

Molar .
) max (nm) Absorptivity (a)l Absorptivity (e} Loge
232 _ - 47.8 = 18610 4.27
386 ' 43.0 ' 16740 = 4.22.
Example 2
Amorphous 7-{dimethylaminomethylene)amino~-9a-

methoxymitosane free-base (1.0 g.) was slurried in 10 ml
of ethyl ether. A small amount of crystalline 7-(ai-
methylaminomethylene)amino-Qa-methoxymitosane obtained in
Example 1 (approximately 2 mg.) was added to the mixture,
and the mixture was slurried in a closed system for 48
hours at 20-25°C. Following this time, the resultant
dark-green crystals were removed via vacuum filtration.
The crystals were washed with 10 ml of ether, 15 ml of



- 10 - Skellysolve-B and dried under’ hi gh vacuum at 40C for 24 hours.
Yield:."0.9 + g. The crystalline product had the same properties as di d

t he product obt-ained in Exanple 1. The stability of crystalline .
7- (di met hyl ami no- met hyl ene) ami no- 9a- met hoxymi t osane was det er mi' ned by the
fol l ow ng procedure: a precise anourtt I 7-(di nethyl -

am nonet hyl ene) am no- 9a- met hoxyni t osane ranging from5-25 ng is placed in
as many 1-dramscrew cap vials as re- quired. The required anpunts of screw

cap vials cBheaiysalietheanbc Grted y“%F@héﬁ@(HFﬁ@PﬁyI’aﬁfﬂ ABAEt Ranes-

am no- 9a- ek Ba¥ i t OBPEEE AT eoplsaaedgat rhe \ery£€lal BIRET product. sria?alené
At each tine-te erature.interv

vial contain re-wei -
Cti oty | anEABBOPRARS RS Lo 8, R dea. § wﬁ\essaﬂbtgg- e i oA
assay. The assay is reneét@iats;,mgyrrgaﬁ)fc (sHaTeY d1yé aM@I@ﬁéﬁﬂﬁI@d\mo-

9 t h t t | t forth Tabl e 1.
' thi -t aEPE MR TRIIE Sos8h- PR L0 SARR oSS aPE SERE AL CRY | BEgos

for anor phofisllowWidigreipndaadwoeet hyd enerd se- Gamowhboxyfi tosthimetiable 1

Time a thylene)gﬁlggngaP%?gﬂé}ym¥§osane[fggcing r Eﬂg 25
[err] féprpjﬂel

(93) 4 mg is placed in as many l-dram screw Oc8p vials as re-
0(100) 6

0(1.4) 14 guired. The requ&gﬁs amounts of scrﬁy cgg §l§&57€ﬁptaln-
0 $pg1) the accurately weighed 7- (dimethylaminomethylene) -

amino-f%a-methoxymitosane are placed at the varied temper-
" ature stations. At each time-temperature interval, a vial
containing the pre-weighed . 74(dimethylaminomethylene)-
amino-%a-methoxymitosane is submitted for HPLC assay. The
assay is reported as mcg/mg of 7-(dimethylaminomethylene)~-
amino-Sa-methoxymitosane activity. The results are set
forth in Table 1. 1In this table, the numbers set forth in
parentheses are the percent losses for amorphous 7-
(dimethylaminomethylene)amino-Ba-methoxymiﬁosane.

Table 1

Time ___Percent loss : .

in Days 45°C $6°C 85¢C 100°C
1 0-1 e
3 (93)
4 : 0
5 0(100)
7 -0(14) o

14 - 0(25) o 2.8, 4.8, 9.7

0 0(41)



e . -
"TEAIMB 1. A new crystalline form of- 7-*(di et hyl ani ne-

et hyl ene) am no- 9a- met hoxym t osane having an infra-red spectrogram as
gisctosed in Fig. 1 of the drawi ngs. 2. A  process for 'preparing
crystalline 7-(dinethyl am nonmet hyl ene) am no- 9a- net hoxym tosane  whi ch
conprises dissol ving anorphous 7-(di net hyl am nonet hyl ene) -

am no- 9a- net hoxym t osane i n acetone and'adding the acetone solution to

et her. 3. A process for prepari ng crystalline

7- (di nmet hyl am nonet hyl ene) am no- 9a- met hoxym t osane =~ whi ch conpri ses
slurryi ng angkpAEMBs 7- (di met hyl anmi nonet hyl ene) - ani no- 9a- met hoxyni t osane in
ethyl ether and thereafter adding a small anpunt of crystalline

Crystal - Tization of tHe anth PBRsCYBEAIIGR AR EBARE I dfethyLant no-

am no- 9a- netthethylene)amino-%asmpthogymizosane nelaving aian?2 dnfra-red

substanti al | L bed 1N regQin anpl eg1 De

Crystalline ¥9%§F2§§%?Pgnﬁﬁ%ﬁ%{E§}é§8§agkhgﬁiéa?§é$ﬁo§€%iasggﬁggﬁfepared by

a process as clainmed in claim2, 3 or 4. 6. A pharmaceutical conposition

conprising crystallineq/-(diget LaQmet nej.an No- Pa- met P

m t osane. as glzaged in%ﬂeﬂrﬁ? gﬁkggbg%d ?%géarnéx&fgﬁgﬁpy agggéﬁﬁakgne

di l uent, car?+ pethatlianinomethydene) amino-%9a-methoxymitosane which
comprises dissolving amorphous 7-(dimethylaminomethylene)-
amino-9a-methoxymitosane in acetone and adding the acetone

Y solution to ether.

3. A process for preparing crystalline
7-(dimethylaminomethylene) amino-9a-methoxymitosane which
comprises slurrying amorphous 7-(dimethylaminomethylene)-
amino-9a-methoxymitosane in ethyl ether and thereafter
adding a small amount of crystalline 7-(dimethylamino-
methylene)émino-Ba-methcxymitosane to cause crystal-
lization of the ahorphous 7-(dimethylaminomethylene) -
amino-9%a-methoxymitosane. '

4, A process as claimed in claim 2 or 3
substantially as described in the foregoing Example 1 or 2.

_ 5. Crystalline 7-(dimethylaminomethylene)amino-
Sa-methoxymitosane prepared by a process as claimed in
¢claim 2, 3 or 4.

6. A pharmaceutical Composition comprising
crystalline 7-(dimethylaminomethylene)amino-9a-methoxy-
mitosane .as claimed in c¢laim 1 or 5, and a pharmaceutically

. acceptable diluent, carrier or vehicle therefor.
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