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\and to _ph_ar maceutical conpositions containing .5 them . GB2002754 B |
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f¥'s ogen atom_ . a hydroxyl group or a .
tet rahydrsgpw"qmg (3 ceﬁ?ﬂ' QX?B J@ﬁPfe%'!@ﬁi'%e derikgttipidRyine e earprabr a
tetrahydropyranyloxy group, providi-ng that when Rl is a hydrogen aton1or
* hydroxyl group, R2 is a tetrahydrqpyrapyhnx» g!&uF and ‘'t he- nontoxic acid
addition salts thereof. The conpdends” NrChpdegiWi?tthi n t he scope of -formnul a
‘1 exhibit both antinicrobial and i Ltd 2 'ﬂW|ty 25  As used_hereln
and in the claims the term"” nont ox{fe Ycif addition salt" is meant to 1.
i nclude all those 25 organic and |noﬁgan|c cid salts of the conmpounds. of
formula I, which salts are comonly used .| substantially nontoxic
sal ts. of nedicinal agents contai ni ng.am# tinctions. Illustrative exanples
woul d be those salts formed from such acgprs#as sul furic, phosphorlc
hydrochlorlc hydrobron1c nitric, phosph®sous, acetic, propionic, maleic,

ol ei c, ""Rf?sﬁ?t %hydsqsemtnmoa hydeoxylgrdup préuaﬁfﬂfyutbpyxgbm@@}oﬁp amiR, = 20

pant ot he represe gﬂ”@‘ jogat @mlwtmmxp, ingthhtevhes B| i & Rydeogen

30 The cqm&y ﬁ? b gf{esc A 1 W@i’?‘lcatﬁ dddntp;ylrsaltsyl oxy R2
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s d aunony c[l’_‘;F igyrationag the: C—I:Z)posmon of the tetrahydropyranyloxy group or as mixtures of such isomers. -

35 g € present invention includes the separate dlastereomers as well asthe dlastereomerlc mlxtures thhlh
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- R { FIG) I shows the mfrared absorption, specttum (KBr) of 4’-0-tetrahydropyranyl daunomycm
isomer a);. - -

FIG. 2shoWs the mfrared absorptxons ectrum KBr of. 4’-O-tet h
40 (lsomer b); P (KBr) ra ydfopyl‘an}’ldaunomycm

( FIG)3 shows the infrared absorptlon spectrum (KBr) of 4 I4-b1s(0-tetrahydropyranyl)adnamycm -40
isomer a); . "

; Fl(.l?’ )4 shows the infrared absorption spectrum (KBr) of 4 l4-bls(0-tetrahydropyranyl)adnamyun :
_ isomerb); - .
" 45 - FIG. 5 shows the infrared absorption spectrum (KBr) or 14-O-tetrahydro 1 o o
. _ pyranyl adriamycin; -
i . FlG)6 shows the infrared absorption spectrum (KBr) of 4'-O-tetrahydropyranyl adnamy}em L ‘_‘5
- (isomer a); AR

. Fl(l}) )7 shows the infrared absorptxon spectrum (KBr) of 4’-0—tetrahydropyranyl adnamycm o
isomer b); o

50 FIGS. 8 to 14 show proton NMR spectra (100 MHz, CDCl,) of the compounds showri in the order
of their infrared absorption spectra above,

Adriamycin and daunomycin, the starting matenals for preparmg the compounds of the present '
invention, maybe represented by the formulae T

her ei r25%as i donwed hereinnad mmmhhe tofth %ndixfc abid aﬂd?m;nr}glt CORLLY Poru?‘etl e ﬂ@{? the
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\ -3 shows the infrared absorption spectrum-(KBr) of

‘N4-bi s(O-tetrahydropyranyl)adrianycin (isoner a); FIG- 4 shows the
\rff rfar ed absorption spectrum (KBr) of 4', '
|§(C}tetrahydropyranyl)adrranycrn (|soner b)
"1 nf r ared . ‘ Ty-eH-opy
FIG 6 shows the infrared absorptlon spectrunt(KBr) of :
4' -O-tetrahydropyranyl adrianycin: (nso er a); FIG 7 shows the |nfrared

gty gt ek anydLiadr ianycin ¢ i.samer b);

@* 00 MHz, CDCl3) of the

' rared absorptron spectra

arlting ‘materials for preparing the
.repwps§§ted by..t he. fornulae 2

.50 FIGS. 8 to 14 show pr ot oft ™~
conpounds,.shown i n'the order O
" above. Adriamycin and daunonyC|n."
compounds of the. present inventi:on,.
GB 2.002 .754. B ~2 [err]- and: [err] Datnomycin possesses .t wo.
reactive hydroxyl groups (excludlng t ~phenol i ¢ -hydroxyt groups) 5 at
C-9 and C-4'and adriamycin has; three rggeqi ve hydroxyl groups (again-
excl uding the two phenolic - 5 groups) o C—9 C-14 ‘and "C-4' .- The" present
i nvent ors have. di scover ed that ander... proper condltlons there are
di fferences in the.reactivity®8f. the various: reactive hydroxyl groups I n
t hese conpounds and that these dlfferences can be. utilized to prepare.
desirabl & new derivatives. Mre-speci:ficaliy, they -have.found:that:when the
free base of adriamycin or daunomycin or an acid addition salt t her-eof:
(e.g. the 10 hydrochl oride) is" ‘Suspeligel, o diasol ved in‘an inert -organic
solvent and reacted with 3, 4-di > Ut r ane in t hé “presénce of an
acid catal yst, various neM/tetr.~ By 2 ,@ther drivatives of the
starting material glycosides are'gorgetdy THe particul ar reaction produts
formed, the ratios of the differe produc s and the reaction yields vary.
with the reaction conditions ueed e.g.  Sof venWWWGC|d catal yst, ratio of
reactants, tenperature, reaction tine“ &}’ 15 The present invention thus
- provides a process for preparing an at“{@y cline glycoside of the 1 5
general formula I, or a nontoxic acid: ®fd#tion salt thereof, which process
conpri ses reacting adriamycin or dauno Brin or an acid addition salt
“thereof with 3,4-di hydro-2H pyrane i an inert organic solvent and in the
presence ofpaaRomeinthossdlseiltws retitive BRI¢ENY! groupe (REludinithOfwolphendliy Bydeoryl ar@ipdups at
C4 o Wmo%@tmhm@pmmmﬂwmc@bmymaymps (dgaidesiluding thexwb eldnihice | yS
convert |aﬂglP§)HeG€9,1Q—i‘btnﬁﬁ'ryﬂrT(h tyream vseiorsigve) ¢l€ﬂ9 reﬁﬂletuaﬂertpetpp éimrpyr anyI
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-converd 'H}Qro@Mo 1s§I>Wed #anGnelt’ d? H{E olbéht ofﬁﬁ ba 3
or aci d el in t&fbrSs% fthtalyet, Wirio Gy He@ XdtRah Ao ranglicticr HHhvﬁtNe.& ofitieer eof
(b) conwertingmgtdrial gm:bhw aremsxmm The partioular rgactaiuprdducts fermed, tierratios of the ac | d
- ad ditio rdiffesent progugtsymd the reaction yields vary with the reaction condmons u!sed €8 solvent acxd
: catalyst, ratio of reactants, temperature, reactlon tlme, etes ’ Poooe®
1S = The present invention thus provides'd processfor] preparifig dn anthracyclme glycostde of the 15
: general formula I, or 4 nontoxic acid addition salt thereof, which process’ compnses reactmg adnamycm :
or daunomycin of an acid addition salt thereof with'3 4-d1hydro-2H-pyrane in an inert organic solvent
and in‘the presence of an acid cafalyst to convert one or two of the-hydroxyl groups at C—4’ or C—14 to
tetrahydropyranyloxy groups and, if desired, selectively converting the C—14 tetrahydropyranyloxy =~
20 groupofa dt-tetrahydropyranyl product to.a hydroxyl group by alcoholysis or-liydrolysis and, if desired, 20.
carrying out one or more of the further'steps selected from (a) converting: by methods known persea
product in the form of the free base or acid addition salt thereof to a nontoxic acid addition salt thereof
or (b) convérting by methods known per se a- product in the form of air acid- addmon saltto’ the
: correspondmg free base. s
25 - The general réaction processes for preparmg the compounds of formula I may be more easﬂy seen 25
from the followmg schemes
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correspondi ng free base. 25 ‘The general reaction processes for @
preparing the conpounds of formula 'l nay be nore easily seen 25 fromt he¥
foll owi ng schenmes: Schene | [err] 3 : : ' ' '
GB 2002 754 B> .-~ 3 Schene | continued Daunonycin [eGB]2 ¢Galmsam 113
err]~[err] [err] [err] [err] [err] [err] [err] [err] [err] [err] [Eerr]
GB 2 002 754 .B 4 Conversion.of reactive hydroxyl group of adriamnmycin
~or daunonycin to a tetrahydropyr gﬁ@‘i"&iﬁ”&f’% )'i.s acconpl i shed by ~
etherification. The statLi mat.eri;al gl ycosi de, can be. in .free base formor
[ nhT{le f or m-of 'an'acﬁsd@éw_on 'salt..Since-aci-d addition salts of the

t et rahydr opyranyl et her- pr od)" oR daction may be-converted by. known
5 methods to the correspondijng [ﬁga i 0ducts or to nontoxic acid
addition salts, it iss not ngdcesYary Yo ¥Or a starting material salt to be
nont oxi c.. Any nonreactive orlgani®¥ 1t may be used for the R

t et rahydr opyranyl ati on react|i on. Exanpyps afe-sw] t able sol vents incl ude.
benzene, toluene, xylene;: dijnethylfo @

i deg-ggptoni tril e and tetrahydro-
furan. The reaction sol vent c-an--‘-W| ngl e solvent or mixture of solvents.
A nost preferred solvent is {10 afNhy@rous dinethyl formanide. =~

10 The acid.catal yst. may bedany organic (e.g. formc, “trifluoroacetic) or
inorganic (e.g. hydrochlorig,  phodphBric)g acid. A preferred class of acid

~catal ysts conprises the organi- At ds. .More o
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p- uenesul foni ¢ aci d and .benzenesul fonic acid. A nost preferred catal yst

[ -t ol uenesul fonic acid. 15 . The react.ion tenperature is not critical,
Goos”rebults-in the etherification reaction have been 15 aclkipeyegh aé4 goom:

t enper at ur e, although terrperatures hl gheér and TOWer than thrs nay also be '\
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product s °at pij TI'QBa‘i“H’“ ‘H%C ;{zfgg-v frluenssifonisacidiang MZ‘?J’éwlfomc
éreél

C1 -]
thin-| qge? ‘Q‘Lﬁ%‘i '\’P&’o b el oy been 15
~chl or of mt@ﬁ rhﬁreaﬁih eri’tﬁil@w Ehan lﬁsptﬁz{yal ‘é@usQﬁOd ct
. appear at RfRthﬁéhtrﬂem arprdclss Qordidjons seledted) e Blyst@s
- separ at edsqlwhoemMIecmmnmmsn ﬂemnon m oeproqucvatpseﬁc prbdit dﬁnmucb dli pﬁﬁucm
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)asa deve per The products appear at R;0.74

conponent X4 gg;i@ r! ??E?%“'d(sozo“"/

of4',14-d (- 51% %ﬂﬁéﬂﬁw&é ohen?sha values of 0.46 and 0.65 on silica

4", 14- dio( trﬁtc E ir@ BbkloRofbin @ ckn R'ah TRakb &dnfonents were . 30

4' , 14-di - Rﬂbbatha MO‘PD témpdie(n@m,euerahwo mydramitx)aﬁtirdb@gﬁyewsm

(i soner bp- mebomwaaalddmo -PDb-(dom@bRAspetividy. 0. 73. The conpound 4'

-14-di (Ot et r gg qqat i gléﬁ:(g e1the maj ductsdetected usmgthe
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_of the tegoculmedﬂthe cqygesmyxhg)duystgcmqns df ¢'-Q-PAy dnd¥D vegsionlobthe tetnahyeigo-out |
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t errper at ur e T predups iof ibdmﬁafl :ﬁ:{yam 'froﬁl hdHeddtib mixti@e by dvAventonal ﬁ@ce‘ﬂhﬂe

~reaction @hws, predusisiof the tethysigopyeanylytiongeastion miychetrgadvared by neuteatiziag the eaktji s
react i on F‘W‘t‘ff @ﬂtblabwc svr'm?n ‘%&G@tﬂ alpmetpl parhopgie pr onetel, @gawr{s er romthe

am gform, 55
react I ene ﬂ%?ldmy liﬁs e n':awzé t}:ftg %tm € R: e ﬂg mute :1 u ous .
tetr ahydr Q&X o0t i padiS et g B ‘Q&oa@&myﬁs whkta SIS0 utbtahce) dNbkedidg the
T eaCt i on neutrahzed aqueous layer w1th 4 water-immiscible organic solvent and concentrating the organic
extract to dryness, The dark-red dried powder thus obtained may be purified by silica gel column _
60 chromatography or, in the case of a small sample, by preparative thin layer chromatography. The 60
products of the hydrolysis or alcoholysis reaction may be recovered from the reaction mixture by
neutrahzmg with a basic substance, extractmg the neutralized reaction mnxture with a water-immiscible -
~organic solvent and concentrating the organic extract to dryness. -
Products obtained in the form of a mixture of diastereomers (a andb lsomers) may be separated as




m xture with a basic substance (e.g. an alkali metal carbonate or
bi carbonate), extracting the 55 neutralized reaction mxture with a @
o

wat er -i mm sci bl e Organi c solvent (e.g. ethyl acetate, chloroform 55
et hyI ene. chI ori.de, rret hyI [ sobutyl ket one, etc.), i [ 5
act - AGLHEOUS :

aqueous aci d| c | ayer W t h a baS| C subst ance,. ext ractl ng the neut ral i zed
aqueous | ayescribddtahow bywiti@rgel thimlayer dhtomatugesphy intoshd iudividuaA a enddsumendin at i ng the
organi ¢ extSlFlH@tltl*t“MPdP elss' The dark red dr| ed Eowder t hus. obt ai ned may

pur i f| ed breco‘rerfdtlhtée f tbf free l@m |

% C %% 0 § 1 ed

sampl e by rﬁf.é ! xé’éd‘t’ﬂt‘mﬁ iR Zt%ﬁ 2”} e @ 'fff the

hydroly Tredits!a 9&"!‘0% atEd3 i

m xt ur e by gae 1y a:hpmyaa@ Mtfdimﬁtxdh&&iaﬁuﬁ e the antmat:yoaﬁégmaslaeh@uaewsrniub zed

reacti on mnihetftee baseiniajbarepmatdovithi anohokic béidinasgjitablecolsont watthe i eecomnaihyt r at i ng
t he or ganl é’OEbétlﬁaa@‘t ortby pm:we@s witlopmentisaleent be. giseleght innvmqhéhefdewndeaﬂt laonh xt ur

e R e T R

i ndi vi dual aand I SORErs ;I'n su s orm ro uct alned in
~the above Pmmbtlmmqarmeﬂdw.e,es may be.recovered in the form of. the free
base, an aci dTlaﬂchsl’nmmmds gfithd presentanveativin@xistin sulii ebrmaslirt dnempload ¢r cryftalliné rede base
product d5nA ‘l?éAé F bwewb!aleel etmmt%ﬁhlqurmaeci dhaezstﬁnﬂ slmhtlwmbb imhi dh
are substa e C%F)u os1 1v¢m thT.rr nete- luil l1.3ounds ire ofa
cor r espondy tré{ :rzsr, rrmor, ér Latg;b Ao i,
formul at edywand ﬁblms petth l:'t)Qt'hd nucle
antibi otzocmgx&ugresddaeceaﬁ&etmwuoo mecpb;gposr de antl bioti cs Thus, free2o0
base may be reacted:with . a;nontoxic acid-in a suitable solvent and the salt
recovered by | yoph| i zaf“lon or: by precipitation with an antisolvent, i.e. a
solvent in which the" desited salt is only 10 sli ghtly 'sol ubl e. Products in
the formof an acid; addi-tion .salt. may be canverted_to.the correspondr ng
free 10 base by néutralization with a basi ¢ substance, Finally, toxic acid
addition salts may be converted to nontoxic acid add|t| on salts by
neutralization and treatiment wi th a nont oxi ¢ aci'd “as ¢descri bed above.

-Physi cochemni cal Pr opertr es: The corrpounds of  the. pr esent’ invention exist in
solid formas an anor. phgus:or :crystal kine red 15 -powder, As free bases
they are soluble in’ et hyI acetate, chl oroformand .ethanol and slightly
soluble in 15 vvater ‘i-hexane, Ppetrol éum ether, etc. *Et hanol: sol utions
and aci di c sol utions: df ‘the conpounds are of, a Fed colour .give a positive
ni nhydrin reaction-arnd ‘do not reduce Fehl i ng's sol uti on. ' Fi gures 1-14 and
Tabl e | show the el enental anal ysis, melting point" (decorrp03| tion), specific
rotation (C = 0.2 in CHC 3), W and visi bl e absorption spectrum (et hanol ),

i nfrared absorption spectrum (KBr t abl et) and- nucl ear. 20 magnetl .C resonance _.
spectrum (100 MHz, GG 3) c . D
20 &B 2 002 754B 6[err] [err] B




[err] [err] [err] . ' [err] [err]
N | [err] [err] [err] [err] [err]
] [er] [err] [err] [err] [err] [err] GB 2 002 754 B [err] [err]
[err] [err] [err] [err] [err] [err] Wth respect to the structure
he- conpounds 4'-0-Pha . 4'-0-PDh._ 4' 14-di-0-PAa, 4' 14C82Q02 P54B- 6 s~
14- 0- PA, 4'-0-PAa and 4 - C>PAb of the present invention, the nunber of
t et rahydr opyranyl. groups: bound- to. the conpounds. can:.be, analyzed to be
ei ther one or two by the srgnal |ntensrty of et hi ne: proton at 2 and the

met hyl ene proton at t £-3 A4 C 5 and Cﬁinnclhlonq of fhe 5
t et rahydr opyr.anyi gro p The bindrng '_IZ:__,A_”__ﬁ ”_'ydropyranyl
group can be. analyzed by the;,5 £ren1; i " lproton in t he
daunosani ne.noi-ety to\d ¢is a°l"mwer Tifel Lat of . daunorrycr n)
due to the fOrnatronv0F~1hesgkycgcrdr-' o {fference in
configuratiOn betweenlé_ igc Hd%l -0- PAb- -and
, 14-di -'0- PAa and 4' ,kﬂlprwﬂwp is ¥ edifference in
absolute confi gurati ofsRfand: 10 §lat 72 Syranyl’ group
'since the chemcal shift$ aﬁﬂ%oﬁ 1'i ng ¢ g lat 10the C 2
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'- O PAa : 65— St TO PR
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.*THP Chemxcal shift at C—2 methme of substntuted tetrahydropyranyl group

**DS4' Chemxcal s‘mft at C—4’ methme of daunosamme - 3

15 From the above, the structures of the compounds of the : present mventlon were determinedtobeas 1 5
indicated above.: : :

Antibiotic Actmty
The compounds of formula I have been found to possess antlmlcroblal activity against a variety of-
pathogenic microorganisms. The minimum inhibitory coficentrations (as determined by the broth_
20 dilution method) of representanve compounds of the present invention are shownin Table3. 20
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" As mdlcated by Table 3 the p‘resent compounds are useful an antibiotic agents parucularly agamst
gram-posmve bacteria. . .

Antitumor Act1v1ty . ' '
The compounds of formula I show marked antitumor activity with low toxlcxty in standard tests

5

A. -

nucleic acid synthesis of L1210 leukemia ¢ells in culture. :
For example, L1210 cells (5 x 10 cells/ml.) were inoculated in RPMI 1640 medlum (Roswell Park ..

Memorial Institute 1640) containing 20% calf serum and cultivated at 37°C in the presence of 0.1 and ,' '

10" 0.5 ug./ml. of the compounds of the present invention in a CO, incubator. The number of cells were . -
penodxcally counted arid the growth mhlbmon rate ( %) of control was determined as shown in Table 4-;}-'

The present compounds were found to have a marked mhlbltory effect on the growth and

10

(32



4' -0 PDb >320 256 122 115 103 90 4';-OPAa

180 187 120 - 127 4' -0 PAb >375 >360 >373
P 160 113 14- O -PA 142 130 126 113
, - 103.4' 14-di - O PAa 154 - 115 109 ° GB 2962 754 B1030., :
96. _/!]‘0 +4—ei—O-PAB— +6t+—2169 1038 —103— 96— 115 \J/
Adrianmycin toxic = 231 218 230 165 . 128 death 10 .

Fromthe results of toxic deat’h and BABKE fei ght | oss of the mice in this
experinent, it is.shown Giath InHifitdhEffele bl Tatshsdemymfylt he present inventi
are 1/3 to 1/2 lower in toxdeivatives pnkl230Cplis Wf@tHeand daunonycin which are.
tp;a starting ][_rat erials in the present invention. C.  The nmarked antitunor
effects seen frofi A an above were cdnfir byt abi i of the -
present conpoundq %an%eaﬁf"gact’i vation Hy _hpgg'fgﬁ“g‘\“% Qel—l-&rtzyt ach gmg'.p45o
reductase. . 15 SpdchdupGahil Y. NADPH-cyt oghr ong.P450 |r edyghame -pYrified from
rat |iver honogenaie was incuhated . U5 with the jconpounds—of the present
invention at -25[gr4’L6-Pp& 25 min.. in nijtrogem2 gas jphasées.dand fhe incubation
product f or med, 7-deloxyaaﬁl,_ycone, was detjer m egi as sho 'hn Taple 7. = 12
GB 2 002 754 B | 420TRBYE7 Stability df Te?"i’ hydropy\r,\'lg%‘yl Defi vati.ves on
Rat NADPH Cyt ochrjopmn&daa Reduct ase Prdduct eg.éinol efs/ t ubz} Conpounds

(7 Deoxyagl ycone)l 4' - O PDa- 3 ' - 37&% 4 -O-PDb

46.6 Daunonycin .| 4'-0-PAa - | e5. 8% .0pAa ) -. |
10.9 4' -O PAb 4'20-PAb | 15. 81 - 1439 PA SR ;
18.4 4" 14-di-ORAa . - 13.1 4" ,p4-di-O-RPAb| oo :

15.8 Adrianycin | 14-0-PA -~ }47.2 ®Biposj ti oAddf redction "
m xture: NADPH ’ A e 0.2 M TrgssHC [pH §08) .| 0.1 M5
Substrate : 4 ’14'_6%0%*1_. M 'B-ﬁs; . %(_)9) o o :

5 Enzyne (4'14:i-0PAML. 6 [err]g. /| (FFs- HQL=Tr 731

(hydr oxynet hyl) ar1_ﬂ&ég‘1yegigane) Ther apeutji.c _Ug@:-,.; E 84:2

. The effect of the compounds of the present invention on nucleic acid synthesis was exammedas
follows: = - L - S
- 1x10° cells/ml. of L1210 cells were suspended in RPMI medium containing 107 calf serum, pre-
5 cultivated at 37°C for 1 to 2 hours.in a CO, incubator and then the compounds of the present invéntion - 5
were added to the medium at various concentrations. After 15 min. of incubation, “C-uridine (0.05 '
. uCi/ml.) or “C-thymidine (0.05 4Ci/ml.) was added and incubated at 37°C for 60 min. Trichloroacetic
_acid (TCA) (10%) was added to the incubation medium to stop the reaction and precipitate the acid-
insoluble materials, and then the precipitate was washed three times with 5 to 10%, TCA dissolved in
10 formic acid. The radioactivity was measured and expressed as 50% inhibition concentrationof - o 10
; incorporation. : - : : : : S
' _ TABLE 5~ o _
50% Inhibition Concenttation of -
14C-Thymidine and **C-Uridine Incorporation
into L1210:Cells in Cultute

~ 50% Inhibition
.. - - Concentration pg./ml..- - -
.Compounds _ Uridine Thy;ﬁidig_e
I 4'.‘_0_pDa — o 013 ()28 | *

4;‘-0—PDb . R | 0.20 : _:' o -‘."-32'-'..' B

#20-PAD 024 050

14-0-PA o 017 . | 042

4’ ;14:di-0 PAa N B 0.55

47 14:41-0-PAb. | . 024 . 097

Adriamycin - : _ 0..50. : 2.1 '
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After being allowed to siaﬂcﬂl‘f%‘?f\b48 hours at roo nperaturefin the dark,

)gen car bonat e

- the reaction mxturp ﬂ%g% to 20 m .| of 0. INgmpdi u'm hydr
aqueous sol ution:anfl extrac -' - - After

extracting the ethyl acetate |ayer w th 1% acetic acid sol utlon (40 M. x
4), thecpmpsiifondfiéatien mdaut:ayer -was neutralized with sodium hydrogen =
carbonate and extracted with chloroform (20 m . x 10). The 35 chloroform -
| ayer was\DRH ed over anhy&rzd’EM sodium sul fate and concentrated to dryness.
The 160 ny. of resulti ng § |d was devel oped and purified by a preparative
silica @F*ﬁﬁnfﬂﬁlq‘iyer chroma ography using a chl orof or mmet hanol m xture
(10 1)5 (sé Yoite The bands ofgRim0..12 and 0.55 were scratched out fromthe-s
t hi n- Iayer and purlfl ed according to the nethod of Exanple 1. 40 . - There
“wer e obteayed 35 : r el peginl d of 14-0-PA .16 ng. .of red solid of ;
4', 14- dl(TfB—HﬁbETan@)’den!Eﬁ‘YHﬂmﬁP“}"'QB“"S)OI id of .4',14-di.-O PAb from the _
Rf 0. 12, 0 55 an 0. 73 fractions, respectively. 4'* 14- di-- C}Pg anM—O _
4' ,14- diThes 13s $I0-BDa, 440 DR 4!}14-6{-0%}10“’ pdi )4 g
.adrl amy g S5t n%& : gk?ﬁﬁ%@ﬁdampﬁ@ﬁdﬁtmsalum ngel Biiibighics, pse mb@thl ;.10 o
- n% l'frraf"—? aﬂ’@g‘eﬁﬁ&y fnedicibe, adkdigsopgssdss marked inhibitory actlon agamst malignant” c o
14- b| s( Qné?ﬁhﬂahynhomylpladlyt Otlamhﬂ gitic Wpesm 14: Q-] a@ﬂygaﬁﬂéq
Adri anyci n Argording ¢4 lﬁp’ﬁ 12? %Pmi tive | ct@l@hﬂﬁét%ﬁor by
di net %/mw'ﬁﬁm' %“a%:\: °;:¢fgli ﬁ cha Wul@inkiy dhioh &ihppiyesane and 15
catal yti trelieh u@&e R of wimorinhibitin iseiof 4DHRINCAI--BDE¢ and
for 40 hpyy: a.-@IPA@.oem-&mxs aw-m |4h0chka Oddr(k-PAbmarl@'é@‘t*q a5id agfien el was
added t Ogndfloflbr a miktufe tH2B6f50 sodi um hydro en carb nat eg%ugﬁgad@u ity on and .
a

extract.ed m¢chrdetgh9'¢n0d@eesa%°é° thy elﬂ’{"'““ -PRibNY 120

acetam® ¢ qseswtlgqqa di-0- 1v gﬂn 4gr 6 ad uﬁt(()r-i’ r a mixtiikk theFdd6 oRLhdhtaxical ueous
| ayer vag 79 oy aﬁ% Hibfit@REIaRRt 6 dilbeht Suth @opodtions th
chi or of Ot1 Z har i fﬁfr@appropnate for parenteral administration. olutions. - R
renteral admlmstratlon include sterile agueous or non-aqucous . -
25 suspgr:;l::l?(t)lro:;fﬁglg:se They may also be manufactured in the form of sterile solid cog;posntlions 25
which can be dissolved in sterile water, physiological saline or some other sterile m_;ecta e medium
re use.
mme:l :::I?]geb:;;reclated that the actual preferred dosage amounts used will vary accordllng to the g
. particular compound being used, the particular composition formulated, the mode of ap;‘)i ication an .
30 the particular situs, host and disease being treated. In general the compounds a{e m{;acte mt;g:l v or
' pentoneally, intravenously, subcutaneously or locally into. non-human mammals and intrave on 3; hose
locally into humans. Many factors that modify the action of the drug will be taken into acfeoun y
skilled in the art, for example, age, body weight, sex, diet, time of administration, route o ivitios and
administration, rate of excretion, condition of the patlent drug combmatxons, reactlon sensitivities a

i.um hydr.ogen car: bonat e aqueous sol ution and extract ed m h t o Ys@reef orgn. u_/
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formlayer was dried over anhydrous sodiumsulfate and concentrated to B
dryness. The resulting residue was chromatographed using a silica gel Ze
-thin-layer according to Exanple 2, 55 and 8.4 ng. of red solid of

', 14-dj-0-PAa and 8.1 ny. of red solid of 4',14-di-O PAb 20013£a}i ned

Yrom éé-t—he—Rf-—G—éé—a—nd—G—?—%—i—r—ae-tA—ens— r-eepeet—-l—ve' VTFhel

physi'‘cochem cal properties .coincided with those of the corrpounds obt ai ned
i n Exanpl eevRrity Bihbfibdasel APminsgrgtionfean bﬂauﬁ@u@n%w@yﬁ&ﬂmmﬂ;&dﬂmﬁﬁmyl
Adrianyci fpag mtqleramﬂmes‘@v}un%@vh@tmamm \EVasSEL 9 fa;dndn@nv'yeanrbe ascertained by -

13

60 ay 4", fwesgrled ing ¢ arvea"wﬁe sigvigy of th b};‘m%htq% acid
| ut | o 9&: %tlrvieﬁé anti lcrobl ecompounds are in gener "administered so that the :

SO % @ ngre 1s Igreﬁtq:_)th}gI n the minimum mhlbltorg concentration for the E .

GB 20 §£ma,1amrgams,;{l,e,§ ours..at roomt erature In the dar

The r eact | ONTHE follewisy émplaihileﬁohdcd]fﬂr ilstrative pUEpbRE onlynautaraiot atbildetith hmi @i um
hydr ogen e@pboﬁthﬁlevqouwjer and extracted with chloroform (15-n-. x2). The
chl orofor er vvas dried over anhydrous sodi um sul fate and concentrated

to dryn S ar L t|n si due. a siflica gel, |
t hi n-| a@e ‘%ﬂ%ﬁ} 4%@%%% Eue “@"@W’" nﬂﬁitr%}ﬁd?fifm)g&mamimbanol .
m xture (l&xed ¥ 3.4-HihydrB 2 HUpY kamehmd: afhlyti &na&po@meﬁe@mehﬁlaa ARdrbéiigl 5

el uted W inovicieo s‘tdhhm’z@ ighitrat mmlmﬁmkatm inithie dark, 12 rdactién/hixdure dedckldutamenlvﬁs

‘concent-r aDdN sodiunithydregey carbhmate a!lscm @Mms afi %ymt%bdth qlllomé'? l‘émb XGh Adet d e,

addi ng ¥- b‘mcah fOTMEPCtC;??ﬁ"Fﬂ e@f%c ac lua?q “‘F iSssurld
. There was 2 ‘ésiﬁgq."{l?c';ﬁﬁ %ﬁ? ’6;’ bg‘é% h%" é?ﬁ“‘cal
S, ve ’

q
: propertleé LE ﬁ tﬁ‘uﬂo d d-{l
di ssol ved gt ryﬂ Mérek : 0 y d@gzgg fim?-r%etmbﬂnmf < (E0I0) v/v).lO sol uti on
. and al. Iznwed S:ﬂczﬁg‘emddsfeorresbotdmgto R} 0.4500d0.6 Swgprescadtched outrfromhbe tdlaﬂkyer.?hleed 20
reacti on withtherchlovaiiormmethanal mixtige (A9: t)tﬁv/!)@ndrtonc@ﬁfawd %

car bonatedélglrﬁ °§'§1“t§‘t‘* 'dﬂ“ 4 %‘ f)% “ceq‘he
chl or of or P § gﬁé ﬁ& s;gglf ‘%‘ (F)af’%rse‘ ‘r’te"g edd
_shovvn 133 ?ﬁ@am @dr@@i re e'i@ofq oﬂyganﬂfdaéno't@mg%dmir(;h ShQWS
0. 49 ohhﬁ,csmemfoa]lg@gmjesﬁretahghawﬁmmemnder t e conditions as descri bed
above Its physi cochem cal propertles are shown-in Table 1. 1 5 4' OPAa

and 4' - OBKBM;RI@?CH astereoners of 4 Otetrahydrop'erdé adri any

EXAVPLE 5P f- Tg%at-xd&@ 9dga @ 57 %ﬁ%ﬁ“'dﬂy"‘ﬁé"\i’é ed -
to pre ré J> so lo gleﬁl rma lgew '30
4' 14di -°O B 24l ihy o -to %?éa@i& A ﬂ D%) ed
20 in et hyflowtdes dnd FGH148 h Trodhﬂ@mﬁ&hﬁduea ﬁl@'ﬂaﬂlfthc‘l@a&noﬂ Gre wadladded to 20 ml. :
| yophi | i zaf0. rmsodtuhﬂtydppmqarhoaateaquyohseeluﬁdnlaod exactediivith ethyl adetae Q0 ohl. xGL.AI VS 1.

Anant hy adfier ¢xrfrect sthytrsetgte lqynremgelﬁ’eacaﬂlc seissnlution (10 m{ uA), }hezsidw aqueous

(1) o5 (27 aﬁne ) 2 H’tmshy drog estc A qﬁiﬁ i %\?I x 10). The 35 '
L R G e e

dU.55%ere scratched out from the
thin-layer and purified accordmg to the method of Example 1. '
40 There were obtained 35 mg. of red solid of 14-O-PA, 16 mg: of red so]ld of 4, 14-d1-O-PAa and 40
. 14 mg. of red solid of 4';14-di-O-PAb from the R;0.12,0. 55 and 0,73 fractlons, tespectlvely S
4',14-di-O-PAa and 4',14-di-O-PAb are diastereomers of 4' l4-b;s(0—tettahydropyranyl) adnamycm
and thc physlcochermcal propertles are as shown in Table 1. : o

EXAMPLE 3 o -
" 45 Px;)cess for Producmg 4 l4-bls(O-Tctrahydropyranyl)-adnamycm from l4-0-Tetrahydropyranyl 45
-~ Adriamycin
Toa solunon of 35 mg of 14-0-PAin2 ml of anhydrous d1methylformam1de there was added
0.5'ml. of 3,4-dihydro-2H-pyrane and a catalytlc amount of p-toluenesulfonic acid. After being allowed
_to stand for 40 hours at room temperature in the dark, the reaction mixture was added to 10 ml. of 0.02N -
50 sodium hydrogen carbonate aqueous solution and. extracted with ethyl acetate (Sml, x 4). After = . 50
" extracting the ethyl acetate layer with 1% acetic acid solution (10 ml. x 3), the acidic aqueous layerwas
neutralized with sodium hydrogen carbonate and extracted with chloroform (10 ml. x 5). The chloro-
form layer was dried over anhydrous sodium sulfate and concentrated to dryness.
The resulting residue was chromatographed using a silica gel thin-layer according to Example 2, :
55 and 8.4 mg. of red solid of 4’,14-di-O-PAa and 8.1 mg, of red solid of 4',14-di-O-PAb were obtained from 55
" the R;0.55and 0.73 fractlons, respectively. Thelr physlcochemlcal properties coincided with those of the
_ compounds obtamcd in Example 2. )

EXAMPLE 4
- Process for Producing 4'-0-Tetrahydropyranyl Adnamycm from 4'.14- b1s(0- _
60 Tetrahydropyranyl)adriamycin ' 60
© a)4",14-di-O-PAa (12.4 mg.) was dissolved in 1.5 ml. of 10% acetic acid solution and allowed to



hydr oxyl 'group, R2 is a tetrahydropyranyl oxy group, or a non-toxic acid
geej tion salt thereof. 2. An anthracycline glyecoside 4'-0Otetrahydropyranyl
pyonmycin (a) or 4'-Otetrahydropyranyl 30 daunonycin (b) according to

ym1l having the formula I wherern Rl is a hydrogen atgng@dnBZBrslé
& rahvdr nnvr ;m\/I [aVAVAN-TATIT. N

.3. An ant hracycl i ne gl ycosr de 14 O-tet rahydropyranyl adri anyci n accordi ng
to cl ai @yl féravsiHoGrs iftGorh niPetaturt in thdtarie The reRtion mixiure wes adgdd p(b?)lgr aﬁ’gﬂt@xy
group, dtalRed wish sdioychydrogdn tbguq@e Q)\rdeiaamﬂé‘é&q theFé‘l"d" »

 thereof. 3Be cmorommamwaaége? @‘“’? ﬂ“fa“f&“ ‘F%}_‘f ﬁ;‘s éﬁﬂfm eranyl )
adr i agyHime. g lngll?s;‘é%%“; Uptkedy age %ﬁé scrd glan (D) 5
accor 'l'fggf e b rbro Wtk i )@/ ; 518wl coffdentid dB?drﬂfeﬁ Thel 6L T a-
hydr op \%Mlséll‘vgﬂjﬂrm lede: Elﬂéhde@ﬂﬂﬁag BBitshobsliliet doolingaa freeze;aed dudd under An _
ant hr acsea deB BreghupeC Diseréheasobtaited ©ing.alfived saljsyof drQ-PAaghd lamvmcncl(emjcatnwpemes

4' - Ot eire sttoye irgPapledny | adrr arrycr n (b accordr n to cl.ai. m 1. hayi ng 't he _
'formlﬂa I b)\ﬁnlérdeDrPAmﬁm 5) a temﬁ‘ equ. 0 Qfgi-metu;no‘gas 10 _
tetrahyrl g dfl nél deBush zQxQe 1edtjlﬁr eof .

40 - 6. A 10' %ﬁ)rﬁ @ﬁé‘d’ b ﬁy&bﬁé@&ﬁﬁrﬁiﬁxlﬁtfe ahd'@eageiner al

f or nul a rﬁﬁ . Th @\Era{s]obtalned-‘#2 mg:of red solid of 4'-0-PAb which shows R,0.49.0n a silica gel .

GB 2 1@0&111715,%: rder thé domiitinghsidescriledabineultsphugicockemival mmn@tamséowwnﬂ‘n@e darle.
‘The react | 440-PhaunddeORAY apitistiraomesof 410-tetrphydeaputanyl ARHATYEI zed' wi t h ‘sodi um
'hydrogen car bonat e powder , and extracted with chloroform (15.m . x-2).. The
chl or of § g@g "r was -dri'ed-over anhydrous sodi um sul fate and.concentrat ed
to dryn &ﬁ%&lt Peliged t APBRidUdbRibh Bfls, e fReBiskbfa gel -

t hi n- zbabeﬁglu ‘é% &urE hlﬁ‘? iﬂ&§ 143.&9*%4 BOPAL BE4 D-BAD AhpBelissolveat hazool
i Xt Ur e igeti alc)eta H)tbouﬂikﬁ eaﬁvanedomdcmddaf OflyBghilimations the aprdyiitedydroand 5
el ut ed hibiidetshieis obthioedf Or Mt net: hanol m xture (10:1) (v/ v). “The él'uate was
concentrated to dryness. The residue was di'ssol.ved.in-nethyl ene chl’ orr de;

addi ng X BE\” under .cool.i o fr and dried under reduced pressure.
Ther e was lﬁ“aﬁr‘Wéﬁy'gmﬁﬁlymSlfie?‘q%e%enfralggmﬁlazf O PAa. and. its physicochenical -
properties are shown in Table 1. 10 b) 4',14-di-OPAb (16 ng.) was

I fo i c_aci d-net hanol - 10 solution:
bt ure inthe dark ““Thé’

A -""'of '0."O N'sodi um hydr ogen .

ith chloreform (10 nl.. x. 4P.” %-e
sodi um-sul fate and. treat ed as -

dissolved in 5 m. of 0.005N p- toI uefied
and al | owed to stand for | hour @f
reaction mxture was neutral.ized Wr8
car bogat e ‘aqueolis.sol ution and’ exO¥ntt ¢ |
chl orof orm . ayer - was. dri ed over anhydr
shown in (a}.: There was obtained 7.2 n f red solid of. 44 O PAb- whrch
shows Rf0.49 on-a:silica gel 15-thin-1gger under the conditions ‘as’ -
.- descri bed:above.*‘fts physr cochem cal propertres are shown in Tabl e ‘l 15 :
4' -O-PAa and. 4"’OPAb are diaster e rrprs r %
adr | anyciersine 931*?6 T ik e ;%2&@ g i ch
i beoﬁﬁ‘é g % Y alopfrityiokiounbiaon koiR sbidaBdibias 200 PO,
4 rﬁa%‘t by é@cos e 4104 i‘ah@rﬁ&nylh&u&n@&n @ orﬁ-d’%ﬂahyﬂropyra@l PAb may
be di §6 Qaiifnycin¥) abd%rcﬁﬁdiyklaﬁcﬂiaﬂihgtlﬁ malaMheaneRethyﬂmmmgtomf arﬂ@, isaddedl

On | yophetrdhzdrd loxigrouth pr oymitericacid additjon salt thereof.
: Y p ];gAn ngcycrrg ggggélde 14-O-tetrahmpyranyl adriamycin accordmg 10 claim’ l havmg the
formula I, wherein, R, is a tetrahydropyranyloxy group, and R, isa hydroxyl group, or a non-toxic ac1d
: addition salt thereof.

35 - 4:Ananthracycline glycoslde 4 14-b1s(0-tetrahydropyranyl) adriamycin (a) or4/; l4-b1s(0-tetra- - 35
hydropyranyl) adriamycin (b) according to claim 1 having the formula_l wherem, R and R2 area: tetra—
hydropytanyloxy group, or a non-toxic acid addition salt thereof. : ,

.5. An anthracycline glycoside 4'-0-tetrahydropyranyl adnamycm (a) ord -O-tetrahydropyrany!
adriamycin (b) according to claim 1 havmg the formula I, wherein, R, is. a hydroxyl group, and R2 isa .
40 tetrahydropyranyloxy group, or a non-toxicacid addmon salt thereof. - . e
S 6 A process for producmg an anthracychne glycosrde of the: general formulal o

—Z:

T 40




chlori.de -salt is obtained. CLAI M5 1. An ant hracycl | ne gI y005| de of the

general formula I: 25 - [err]”

(I') 25 wherein, Rl represents a hydrogen atom or a.hydr

t ety ahydr opyr anyl oxy group, and R2 represents a hydr oxyl (ﬂ“"ﬂ I""I""I'"”lll :
hydr-opyranyl oxy group, providing that when I s a hydrcgem avons or

hydrpxyl group, R2 is a t et r ahydr opyranyl oxy group or a non-toxic acid .

as

di/tigon salt t her eof . 2 An anthracycl i ne gl ycosi de 4'-O-GRRroyds @yr ay! a
daunomycin ' = '

claim] haV|n theforrrulal, V\,her IS ah_ydro en ato and [

30 tetrd " d‘;red'i' thadﬂ' Tht“ 93°E° qc a“l“t°ff”ﬁ§ﬁeof

3 An aff ’ ‘I‘ 3‘4‘ " gr di ngf™
cl ai my g Yésﬁlﬂn eJi by ﬁ:ﬁgél'&un- }er'cﬁroﬁ”ha oxy )

gr oup,s &Eidg %ldr&foﬁn ixtgre C102) (vAY. The MAIN bhrddak R,(ﬁ32| d:Heﬂ Qﬁt agdl t 5

t her eof .eluBdd with theqahlohfommhmamymlxtune(lgﬂ))(v/@)s Thkeelubite was concentrated to dryness. The
14- bi s ( @rsidae westijdolvnsiin methiylpnealiloriderpdding o§ba janelunder codling 19ifee€®, anddrigd under 35
hydr opy FeggeQer P stns pusainesreg ofiredsofidof 4 - QrPrﬁnanﬁawM@w@h@n% proRerties |

wher ejgn hydr t.oxi c agd d

- -P { §lss lvyddmg o%lydsﬁiy Erestifonid ag é‘ efiaAndi Yd
addltloeonéeinanfﬁu ost J?i’maﬂ (oo tahicit ekt o Bialbilay opyr any/
adr i any Gewrafized with 16 mt. of Bl hARYSen RYrborield 4qaeB6s sdlut BhnceaGadsliigh t 0 Cl ai m
| havi-nghlbtegorfngt0mil a4l Thd/dhmrafbm layet wasdriad byed arthyglougiodiug sulfanchnRereatsd & 40
t et ralr; gh i GahThere yaggbtaiged 7@meaofirefsolidsfi4b ORAbdIvhiciidhawsRa0.40n 2 sulhegéofl s

S 1

f48r ?ml Q? %W%mtereomers m'%w etr: ﬁ?%ogpgl(}?lbgﬁ?rg;g? klowe "{j@h@l’ al
GB 2 OO%XI\%LPES ~15. wherein, Rl represents a hydrogen atomor a hydr oxyl
or tetr@ﬁyﬁgmﬁg,anyl oxy group, and R2 represents a hydroxyl or.
t et r ahydr o[ljustedtiyé 60the b6¥dires Whihihal b3 Gsddi@prepdi@itidilditidn aaumwm%she%wm or a
hy dr 0y I0-BPx d10-PRR, 4’ $4-di-O-Pn A J4didpP A 1¥40aR4, 450N or §70-BAD fifly beHidslvatCi 020 :
addi t i odp byl acetqtegnd gbout i eghivalentof HElwldédaOn tydphilizationo the appropriate hydro-
tetrahyd?Sﬁ‘gFrséInS?Pb‘QWS‘ins into hydroxyl groups at C-4' or C 14 or 5 both.
posi ti oRpg A@frs@N ant hracycline glycoside of fornmula II: .
5 CH2R [er, mﬁﬁaya,negyéo%m@onxéﬂgegamoﬁmﬁl or a hydroxyl group, or ‘an acid
addition salt theréof by reacting 3,4- di ydro 2H pyrane with said -
glycoside or an acid addition salt thereof in an inert organic solvent and
in the presence of an acid catal yst gng optifonal Iy further conpri ses
i X Martial hydrolysis or"
al cohol ysirs of the di-tetrahydropy setpound 't hus  pr oduced 10 7. A
~proceé8s according -to claim6 whiclfchnphigses introduci.ng ong or two() 25
_tetrahydropyranyl groups into hydroxyl ups at C 14: or. C-4' .and C 14 of

t he ant hracycline ‘gl ycosi de of  fornul af wherein, Ris a# hydroxyl .group,
or an acid :addition salt thereof -by-r gtlng 3, 4- di hydro- 2H: pyrane Vi t h
sai d gl ycoside of formula Il or an acid addi tion saIt thereof in an inért .

2r59 a,_n_l € gl'lel\tllefg trepaigsgnts a hydh ogen atom%; g Ey%?&?l o?'tetr r.ia pyrany oxy gl'(¥ up, and Rz

represents a hydroxyl or tetrahydropyranyloxy group, prowdmg that when R, is a hydrogen atom or’ a
hydroxyl group, R, is a tetrahydropyranyloxy group, or a non-toxic acid addition salt thereof.. .. =
2. An anthracycline glycoside 4'-O-tetrahydropyranyl daunomycin (a) or 4'-O-tetrahydropyrany1
30 . daunomycin (b) accordmg to claim 1 havmg the formula I, wherein, R, is a hydrogen atom, and R,isa - 30
‘tetrahydropyranyloxy group, or a non-toxic acid addition salt thereof.

3.An anthracyclme glycoside 14-O-tetrahydropyranyl adnamycm accordmg to claxm | havmg the .
formula I, wherein, R, is a tetrahydropyranyloxy group, and R, is a hydroxyl group, or a non-toxic acid
addition salt thereof. .

-~ 35 4. An anthracycline glycoside 4',14-bis(O-tetrahydropyranyl) adriamycin (a) or 4, 14-b1s(0-tetra— 35
hydropyranyl) adriamyein (b) accordmg to claim 1 having the formula I, wherem R, and R, are a tetra-
hydropyranyloxy group, or a non-toxic acid addition salt thereof.,

- 5. An anthracycline glycoside 4'-O-tetrahydropyranyl adnamycm (a) or 4'-0-tetrahydropyranyl
adriamycin (b) according to claim 1 havmg the formula I, wherein, R, isa hydroxyl group, and Rz isa
40 tetrahydropyranyloxy group, or a non-toxic acid addmon salt thereof . 40
- 6. A process for producing an anthracycline glycosxde of the general formula I

- R :
(I | j l;nu : : . o
o o o ' M



8. A lprocess accordi ng to cl'aim 6 which conprises |n l!“u ‘l&“l&“‘\l“\“\

‘t et rahydr opyranyl group into the hydroxyl group at’

anthracycline glycoside of fornula I'l, wherein, R |s a tetrahydro-
pyranyd oxy group, by reacting 3, 4-di hydro 2H pyrane with sangdz gbymsbde Qr

_ anaci o additTTon Salt tnereor rn anmTmertTorganit cs ot ventand T tthe

'said glycoside or an acid additionif.

to
1
conmpoundp yf@o Rr@k'bé }/Jp%}é aa@ |d4l sal hich
ant hracy edripiisesgh twah e@f‘ twoQétral ylrany &upeinfo hyrox§ groubyd C0X4y r@LotR, or
an aci fl h@iﬂp@sntmnsdahanthtaeycbnn‘glgcosndaeif&nmuluﬂl y convert it to a 4'-substitused

conmpound. 10. . A process according to claim®6 which conprises introducing a
tetrahydropyranyl group into the 25 h‘yd[upxyl ggroup at G-4' of the

ant hracycline glycoside of formul a 2 8jAkthR | S a hydrogen atom or
25 an acid addition salt thereof : 3 4- di'hydr o- 2H pyrane with

‘\%?(S:Engg {:Ia ac d cat ﬂi g}"éﬁﬁ% ;E%ZS accordﬁlrél a%@ ;(In:l%:fi

reof in an inert organic sol vent

and in the presence of acid catalyst. il process according to any(df .
clainms 6-to 10 which includes the step offonverting a product in the form
of a free base to a non-toxic acid addi salt thereof. 30 12. A

process according to.any of clainms 6 to M@ which includes the step of
converting a product in 30 the formof an acid addition salt to the

= COrT eSPORLLLG, 1{ Qagéé?é’%ﬁad%%‘i’%& O)épiio B 3963 addif éﬁﬁ&lﬂﬂh@ﬂoﬁb ?aEMng%Q claims 6

“to 10 Wna.ﬁ rbBA
-aci d addihklpfesensébfian acid catilgsdarddwptienaligfuctherddinprisefelimtidating de.tetfahpdragysaarut i cal
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in‘an inert orgamc solvent and in the presence of an acid catalyst.
20 . 9. A process according to claim 6 which comprises hydrolyzing or alcohohzmg the di-substituted 20
compound having tetrahydropyranyl groups at C—14 and C—4’ of the anthracycline glycoside of
formula IT, wherein, R is a hydroxyl group, or an acid addxtlon salt thereof to selectively convertittoa
4’-substituted compound.
" 10. A process according to claim 6 which comprises introducing a tetrahydropyranyl group into the
25 hydroxyl group at C—4' of the anthracycline glycoside of formula I1, wherein, R is a hydrogen atom, or
- ‘an acid addition salt thereof, by reacting 3 4-dlhydro-2H-pyrane w1th said glycoside or an acid addition
- salt thereof in an inert organic solvent and in-the presence of acid catalyst.
11. A process according to any of claims 6 to 10 which includes the step of converting a product in
the form of a free base to a non-toxic acid addition salt thereof. _
30 12. A process according to any of claims 6 to.10 which includes the step of converting a productin 30
the form of an acid addition salt to the corresponding free base product.
13. A process according to-any of claims 6 to 10 which includes the step of converting a product in
the form of an acid addition salt to a non-toxic acid addition salt.
14. A pharmaceutical composition comprising a therapeutically effective amount of & compound as
35 claimed in claim 1 and a pharmaceutical carrier or diluent.
15. A compound according to claim 1 as described in any of the foregoing Examples
16. A process according to claim 6 substantially as herein described in any of the foregoing
Examples
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