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10 [err] wherein [err] eacgmrjgp 8?{6 e ﬁﬁbiﬁ

or a nethyl or nmethoxy grohbﬁ-)ﬁb e provi'so , excep§
ERECO

represent hydr 0ges) flveiiSrs E:ﬁﬂf(ﬁ@l?@iﬁ Hﬂfﬁ’ group, [err
[err] represent the 15 ﬁ.fog,{doMpRE Igr MARROesent s a hydrogen
atomor a trifluoroacetyl group and 15 R represents a hydrogen atom

This invention provi des as ngy) DANNOSAVENYLQerHiAdY L. IRORES fornulae | to

|V wherein R represents a hydroxy group, an acyloxy group of the formula

2 () We, SOCIETA FMRMAEEWI;E;I;TALIA S.p.A.,a body corporate

2 [err], an acylgly m H%«rgsﬁ% SfOE | h@lﬁ;ﬁr\r&h ‘%%ﬁn

ami no group of the ; ‘%L ted hf.éai § s%pﬁiisﬁiﬁe%

resi due havi ng sf r onprticarlytiescaibedin aﬁaﬁicuy& he follow f—each repr esent s af

al kyl group having fro'ﬁhl# mmtmn eﬂ#ttﬁdn dau@mlmﬂ ap@g@thecpnewwthivhthmge shown
nltrogen atomto whf¥ hu{n@% teﬂtt tA OJW%m% QSJnap:l‘fo lﬂ()ﬁlhﬂylthe

pi peridino, 5 ngr pb&lphraﬁbrpéf ntﬁﬂaﬂ&ﬁﬁiﬁbny géhefall orm hedaoqunpounds .
are rel ated totoadri desputied and dlainzed: be prepared by brom nating conpounds 1-100
IV ([err]) according to our Brltlsh Pat ent Specrflcatlon 1,217,133 to give
the correspondi ng 14-brono coff jS
with sodiumformate to 10 -
carboxylic acid to make [ery]N ; )
acyl glycolic acid to make [erfq, "or" wi t h an aprSroprl ateg amihe to make
[err]. The new conpounds of this i i on have proved nctly active in
t he ol

rIx

wherein R,, R, and R, each represents a hydrogen, bromine or chlorine atom or a
‘methyl or methoxy group with the proviso that, except when R, and R, represent
hydrogen atoms and R, represents a methoxy group, R, and R, represent the
15 same atom or group, R, represents a hydrogen atom or a trifluoroacetyl group, and 15
R, represents a hydrogen atom.
This invention provides as new compounds those of the above formulae I to
IV wherein R, represents a hydroxy group, an acyloxy group of the formula



I nhibition of malignant or transfornmed cell growth; in particular they

conpare 15 favourably with the well established anticancer drug

adri anycin. 15 Daunonycin and Adrianycin are our Trade Marks and
are used herein to nmean daunorubicin and doxorubicin respectively. This
invention is illustrated by the follow ng Exanples in which al

te atures are indicated in degrees Celsius. 20 -

E E 1. - 20 4- Denethoxyadr|any0|n [err]. To
I .87 mV) of 4-denet hoxydaunonycin hydrochl oride dissolved in 14 m of

met hapol and 38 ml of dioxan, I, mu,eto et hyI orthoformate I s addgd. The
sol uTTon 15 _Kept at -FJZU and m GT chtorotrorm and

1796
1.17 25 ﬁf g Erem ormul': f‘?" erelQﬁ% o r§s ded at once.
After one res 5e iroM ¢ ® 18 é&'i i 'R%eﬁ)éh 100 m of

pet rol eum xepdeamsamdl@oﬁ-o ngdrcxat hyd 4 eﬁr atox?l' eem- pvithaﬁee i s dissol ved
in 159 m ‘BFO Fﬂ%’&ht whedzw W‘dan,The sélution is
kept over nj I ‘ ﬁmﬂgtm@ig@"ﬁ @ﬁﬂbﬁ‘ﬁﬂlﬁate in 110 m of
water is aaidadmgi' e.nrrmﬁ I?at 1cs nun,zlmm33|t5g enieoa esi@ndmg [err] for 24

hours, Thel4§lg¢m ?ustdGﬂé (&F t)e'ﬁh %d *fos taken up in
30 269 ni o et QITQF ﬁg o gg?ﬁ’mm fin is Washed with
5% aqueousy fd;;m Iaﬁﬁﬁ’ vvate époratlon of the

chl or of orm lllgzilweswapomeumuoif thTsanvdneo:r bmdmamams yt\ﬁeth\@nn tlef hydr ogen

chl or | de ilpugH or  in gar tney ¢oMP2En, 0.65 g of

4- de thoxfgm ’%%m{'ﬁl‘ an‘é’“ “ﬁm o M- "d?aﬂé"e Qe Ry

35 EXAI\/PLEm&n dﬁuﬂeﬁﬁén aid/déko d:imm]h \atjrl anycin ([err]). Operating as in

Exanpl e | andhisng 1°n ls11“ s d4blcl th?X’WZ smgilageiohhich gallinomyci n [err]
0.55 g of FTREAE °ﬁ8 °a§° Frﬁfl‘l gﬁ% adri anyC| n [err] are obtained.

M p. ,@05- [err] as 40 hydrochiamn\m.E EXAIVPLE 3. Derret hoxyadr ignycin
oct anoat e ([err )4DE01=Ih0 adfianaycide(heR. s hydrochl ori de di ssol ved
in14 n o metggém% g{dﬁq ;?ga Y‘ﬂg “Egggdﬁid‘gﬁﬁ 4yl orthof ormat e
I s added. o,sﬁ tldpm@osand o 7om ne in 3 m of
chl okdf or rmMmﬂZI drmerotfhlcmdsm\m&t p eaﬂded]ht@ncdeftemnarbommeol arzs added at

once. Afte:f‘t’l“H sﬁ?ﬂigdﬁ Yol "'21{ rﬁ“sg gg,‘,“F of 100 m of
petrol eum@% ngfuﬁc gﬁl },\* l&ezrso gs@ﬁ |0m € is dissolved
in 150 m wﬁludlfmm iardo ﬂ:lBﬁf witerd adﬂedZ thé‘s &Bolﬁ!ﬁbn is kep atom de. The

soludPon i Bi.b &rTr#F ‘E‘matls "at TQ?N‘“ gnedl 3050
extract ed oray ﬁ?ﬁj v}' but anol . The
Ebge t

but anol en&zvasmsmreemmee@mhmt 1vk18nt‘b ridB i btﬁﬂ' wi th diethyl

et her 1.1 igadsed Mvebafmﬁkmldeﬂéﬁ mﬂ*@a\sﬂmwdnms(qnemm} )86at188°col | ected. A

sol uBPon of Wroehlaride. o ot 14- pbr onp- 4- demet hoxy- daunomycin in 50035 of 55
acetone is treated with 3 g of ERaMmR Rctanoate at reflux tenperature for
one hour. 3Peme sbr-m-ﬂmﬂwfadthcaml,vR#R *Ihaﬁes,%cme&%mé) which is taken up

in chlorof rrﬁl"%"ﬂ P m ERAt 136?&5% sol ution the
sol vept |s‘£ﬁyﬁ ﬁgg 'T{Z ﬁ_g@%@, Rs ? Pﬁpm B gés_\_/ﬁleq Lethylgacetate

and di et hylydekhieridd 0 gi ve | - denet hyI adrl amycin 14-octanoate. IR
S ectrum 1730 [err}: 1620 and err har
7 [orri: TG 50 (G0 shar.
4-Demethoxyadriamycin octanoate (I; R=R,=R,=R,=H; R,= OCO(CH,).;(CH,)
To 1 g of 4-demethoxydaunomycm hydrochloride dissolved in 14 ml of
45 methanol and 38 ml of dioxan, 1 ml of ethyl orthoformate is added. The solution is 45

kept at +10° and 1.96 mM of bromine in 3 ml of chloroform and 1.71 mM of 2.5 N
hydrogen chloride in methanol are added at once. After one hour, the solution is
poured into 2 mixture of 100 ml of petroleum ether and 200 ml of diethyl ether.
The precipitate is dissolved in 150 ml of dioxan and 150 ml of 0.25 N hydrogen

50 bromide. The solution is kept overnight at 25°. The solution is repeatedly 50
. extracted with chloroform which is discarded, and then with butanol. The butanol
extracts are concentrated in vacuo, and on dilution with diethyl ether 1.1 g of 14-

bromo-4-demethyl-daunomycin (I; R,=R,;=Ry=R,=H; Rs=Br) are collected.

A solution of this 1.1 g of 14-bromo-4-demethoxy-daunomycin in 500 ml of

55 acetone is treated with 3 g of sodium octanoate at reflux temperature for one hour. 55
Evaporation of the solvent leaves a residue which is taken up in chloroform. After
washing with dilute sodium bicarbonate solution the solvent is evaporated in vacuo
and the residue washed with ethyl acetate and diethy! ether to give 1 g of 4-
demethyl-adriamycin 14-octanoate. IR spectrum: 1730 cm™; 1620 and 1575 cm™

60 (CO sharp) 60
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3 EXAMPLE 4. 4 - Demethoxy - adrianycin 14 - hexanoyl glycolate ([err]);
[err] O’\F\rgtlﬁn as. _in 'J:y:.\nhln 3—14. YoY% S B Hema-t—h-ox*d-a-un@nymn is treated
5 wi th sodi um hexanoyl gI ycoI ate to give 4-denet hoxy-adriamycin 14-

5 hexanoyl gl ycol ate; Rf 0.32 in a chloroform nethanol :water: 14:6:1 system
. R spectrum 1740 [err] (broad), 1620 and 1575 [err](sharp CO . EXAMWP

5. 4-Denet hoxy- 14- nor phol i no-daunorrym n ([err]). 10 [/
10 Operating as in Exanple 3, 14-brono-4-denet hoxy-daunonycin i s prepared:
Then | g. therapf is dissolved in 50 m ofsiegut anol and 50 m of chl oroform
and treat®d wti—3—Tm—of m)rpnoune ATer 3 nours at roomterrperafure the
solution is dlluteg vvbt4 W|th

99 - adnam %m ' €xano {& co“ﬂSh eﬂ?rﬁ
wat er. Evaporation® 15 - ocoth,ob0G).e ;){{ Iiegaveé' 2788 Guer s taken up
in diethyl ether and O)pelrdtmgaé il (Exi Ple 3, 16 bfdmb-dedeatethoxydaunomycin 1s treated

4- denet hoxy- 12- nor pitbl $ cole e r&émdr@cm%h l’la at . ph
1.2 (daunomyci n= 1)1';j g}fé}gﬁﬁaw 9;.-,5{“’ agﬁﬁ E‘gl a 8‘?’n err])
20 Operati r?g as in Exa fe rrp oyl n 4- demet hoxy- 1

, 4-di met hyl - 20 daunonycin . ([err] I£E54 denet hoxx 1, 4-di-

met hyl adr | amygi n af é)%itéf’f‘léd“a‘gqﬁ)‘tﬂl Q‘:? EE\Y‘"EXA LBi7R,~R,=R,=H

4- Demet hoxy- 1, 4- di chl @gepanlg hiiikhmple BEfAltrdmo-4-demethoxy-dauioripEia s ebaaea in
Exanpl e | and enpl Bl}ﬂnrlgg iheg:oi]& digsodbednid Boml efIt;bhtatiblcin (50@10 aﬂor nrym n
([err]), 0.6 g of th zphahns%%wﬁ Mraqgg

hydrochl ori dgs ofvente % ngfaﬁg Hfﬂtezg%&a 133 3015

Operating as in Exas@ £4-denRthidx e [Pmoiphotio-Haurdoghy€ih, efec etio xaobibityd- 7d|ach oro-
30 daunonyci n ([ erpii)l.20damoyyeit=1)- denmet hoxy- 2, 3- di chI oro- adriamycin are
obt ai ned as hydrochl ori de. Bi ol ogi cal Am,té/ of 4-denet hoxyadriamycin in
conparison W th adr isanntettivxy-1,aiifetdyladd@mycin (I; R._r@:m aﬁmatnaqt,w .y on

cul tured HeL&0cel I's. mamaaenéxpn ¢ § entl angplaydiEnl . S35of A+demehoxyrl -dimstbyl( ng/ n20)
at different tinmesdayaor ; CH; Rs-H)’°62g°f 4-dempf °"Y'1 -dig

24 h 4- Denet hoxyadtrmlea?!ri"/cra 3 aie oo sy rﬁché'?f' © 0. 14 Adrianycin

125 28 |4 C}:gmrgnt m4 der pgn&a cinis one hundred fold
more active-than adr g?ggm xyah4-gig = ﬁ% éﬁﬂ oﬂ%
S ng as m dich oro-
ability of a 40daunomycm(gl R,=R; _ IEi ﬁ:@ 4-dichloro-
adriamycin are obtained as hydrochlonde

EXAMPLE 8.
4-Demethoxy-2,3- dichloroadriamycin (i R,_R,_R.—-H R=Cl; R _OH)
30 Operating as in Example 1 and employing 1.1 g of 4-demethoxy-2 3-dxchloro- 30
daunomycin (I; R,=R,=R=R=H; R,=Cl) 0.42 g of 4-demethoxy-2,3-dichloro-
adriamycin are obtained as hydrochloride.

Biological activity of 4-demethoxyadriamycin in comparison with adriamycin.
Table 1.

35 Biological activity on cultured HeLa cells. Data are expressed as 50% 35
inhibiting dose (ng/ml) at different times of ‘exposure.

Dy, _
Compound 2h | 8h | 24n
4-Demethoxyadriamycin 1.5 | 034 | o.14
Adriamycin-_ 125 28 12,5

Comment: 4-demethoxyadriamycin is one hundred fold more active” than
- ) adrlamycm as far as the inhibition of colony forming ability of HeLa
40 - cells “in- wtro is concerned. 40
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4 Table 2. Antitunmour activity in mce bearing Sarcoma 180 ascites; single

i ntraperitoneal tr _
of survival of treated animals as a percentage of the controls (T/C%, the

“nunber of 5 |l ong term survivors (LTS) and toxic deaths (Tox).

5 DgseConpound o (ng/ kg) T/C % - LTS ToxX o

4- D@hoxyadri anycin 0. 25 above 583- 7/10 0.5 .above 583 6/ 10

- 1. 218 - 6/9 Adrianycin 2.5 above
583 _A.10 - 50 . Ban,680 2/ 10 3/9 10.0 4 163

- 4/ 10 Comment: 4- Derret hoxyglé banmycin is at |east ten times Tore
active than adr‘i’taqnég%n b:vit hi:s test. T_ablse 3. 4{818@ ] .A;]t i t unour
activity i nmﬁer hzo s iy EF' ging nSarpem assgsow,mgﬁrf ected 10
with vari ougarival ﬁgé’a@%eéﬁm ahGs g“%‘f : |f,%f§£‘cﬁ:ﬁr§i§?{§;é§§ffﬁ :We? and treated
w th 45 denehi em-sactivor (I TS)rand bskiddeaths Erbx).anyci n as control, al so 5as

described in‘the Notes below The results are expressed in terns of T/ C%

and Tox, which have the neani ngs pas&r | bed previously. DoselTunour.

Conpound | Cofpappkg) - T/ C % (mg/kg) TOWCO% 1210.TSeukerioa' Adri anycin

2.5 15 PDemethory adriabgQ 035 T0d 583 7710 100 _ 4/'10

. 4- denet hoxy- eme oxyo.n259 n 155.5adr3baJalssgn 5510 —_0.5% 166 1

133 10/ 40 P 388 [err] Adriahfcin 218 -2.5 6/9 173 5 218
10 290, 44 .1/ 10 4- demet hoxy- 25 168 adri amycin
0.5 194 fHEmyein = 509 2:%/ 10" %8s | diseni a'37Adr {amyci n

3.5 164 4.4 186 6.0 100 214 163 -3/ 10 4/demet hoxy-

0.35 228 T/ 10 adr'rdn_y(,f LN '_ 045 —21 1/10 0.6
157 8L3AmbiR! 8 DembthoRalirlanifcme s’ AC Rhdt edn [ Bhds] meRChithe @&l | S

I ntraperitoneal | y odrviabgyin®y-thiftestat nent i ntrapéritoneal on Day 1. 2. BDFI
mce received [err] ascites cells iptraperitoneally on Day 0 - 20
Treatment intraperitoneal on Day Tt - ' '
3. C3MPHc m ceAngempuradtivitg in yaribgukieracdesaribbdin ithetNopesdelowdhfgctedt Day10 -
with various leukemias, also as described in the Notes below, and treated with 4-
demethoxy-adriamycin and with adriamycin as control, also as described in the
Notes below. The results are expressed in terms of T/C% and Tox, which have the
meanings ascribed previously.

20

Dose
Tumour Compound (mg/kg) T/C% Tox
L 1210 leukemia® Adtiamycin 2,5 155
5 166 1/10
10 155 4/10
4-demethoxy- 0.25 155
adriamycin 0.5 166
1 133 10/10
P 388 Jeukemia® Adriamycin 2.5 173
: 5 218
10 250 1/10
4-demethoxy- 0.25 168 -
adriamycin 0.5 195
1 209 2/10
Gross lenkemia® Adriamycin 3.5 164
4.4 186 )
6.0 214 3/10
4-demethoxy- 0.35 228 1/10
adriamycin 0.45 214 1/10
0.6 157 8710

Notes:
1. BDFl mice received 10° ascites cells intraperitoneally on Day 0 —
Treatment intraperitoneal on Day 1.
. BDFl mice received 10° ascites cells intraperitoneally on Day 0 —
Treatment intraperitoneal on Day 1.
. C3H/Hc mice received 2x10° leukemic cells intravenously on Day 0 —
Treatment intravenous on Days 1, 2, 3.

20



ar‘5d treated intraperitoneal Ilysm,ssoDay 1. Dose Conpound 5
(ho/ kg)-- % +FS—Adranycrn T 2.9 14T 4.4 152
1£10;: 656 158 10 164 1/ 10 2 'Ba-b[ﬁ' fret hyl - 4 denet hoxy- 1.9
1152 Edsfanycin fﬁﬁ uke 1/10 T/ C and
LTS nean, the same as 'anlnﬁce%rerm gwnh W&l&@fﬂﬂ@%ﬁaﬁdaﬂdhe
generdl formula I, ||treadeﬂ|1ntﬁbeﬁtVndM‘hﬁ6|eDay[lerI‘] each represents a hydrogen,
brom ne jor chlori ne atomor a net hyI or nmet hoxy 10 group vmth t he
provi so f{t hat, except when | - yeiroore 0 R2
represents a methoxy group Cﬁ%o@gd R3 repr ese(g, /&pe —pm at omgsOr {gr oup,
[err] represents a hydroge -0 ot—aRe err|]

represents a hydroxy group A‘!i‘ﬁm&%‘}ll oxy group ofﬁ%he fﬁ nmul a{ 6r] an
acyl gl ydol | oyl oxy group of [the fornula [err] Olg.@ Subgsgi tuted anijno group

of the foornula 15 NR7R] wherein [err] reprmsents E4hydron'a0 bon residue
having from6 to 16 carbonj|_ 15 atons, and R7 and R each representfs an al kyl
group having froml to 4 cﬁdﬁgﬁ“eg’(ybf‘rﬂe“éfrﬂ‘%ﬁget ge% Wi t}ﬁt he nitrogen atomto

whi ch they are attached repr resent a 1- pyrroli dinyl, g@operidisag, lnorpholino
or 4-nethyl-1-piperazinyl B~ 4—Perethoyath+armre-a—3- '
4- Demet hoxy- 2, 3-di rretT@/:I adri anycr n.

20 4,
4- Denet hoxy- 1, 4- di met G| aad LTS Ae@p the same as in Table 2. - 20 5.

4- Demet hoxy- | , 4-di chl qyRaA WRBIAIN 18—
4-Dénet hioxy- 2, 3. di chl or qa@lrdo rof the. geﬂerﬁlefomtdmkylaﬂl belVisdiereirl By, g hadhBat e.

‘8. 4- Denet hoxyadr I amyeae é)l‘ chgrme atom or methyl or methoxy 10
4- Demet hoxy- 14- iBr pho%{? :‘g;g& g ‘%F? egmﬁ @ﬁﬁﬁf’lﬁ‘r ed
ealdra t it @oupLia

Pat ent Agents, .25 Thle eﬁﬁC@lﬁ dro repreyents a
St ati onery O fice by K mxmmup,ean mtms rdt_lsa;mt UmllS ORl,QﬁBachlebbﬂe

y
the Patent Ofic al n%%ﬁwhem n re%e&ql:ltsqa l’o:aEI' gg&r r%ﬂgrwﬂk %rﬂl*np '6 tt cé@ir 15

copies may be o oms, and R, and R, each represents an alkyl group having from I to 4 carbon

' atoms or together with the nitrogen atom to which they are attached represent a 1-
pyrrolidinyl, piperidino, morpholino or 4-methyl-1-piperazinyl group.
. 4-Demethoxyadnamycm
. 4-Demethoxy-2,3-dimethyladriamycin. : 20
. 4-Demethoxy-1,4-dimethyladriamycin. '
. 4-Demethoxy-1,4-dichloroadriamyein.
. 4-Demethoxy-2,3-dichloroadriamycin.
. 4-Demethoxyadriamycin-14-octanoate, .
. 4-Demethoxyadriamycin-14-hexanoylglycolate. _ ' 25
. 4-Demethoxy-14-morpholino-daunomycin.

ERIC POTTER AND CLARKSON,
Chartered Patent Agents,
E ' .25 The Crescent,
R : _ Leicester.
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5 Table 4. Activity on L1210 | eukem a. BDF1 mice were injected
intraperitaneally with [err] ascites cells on Day 0 and treated

intraperitoneally on Day 1. Dose Conpound (my/kg) T/C %

LTS Adn anycin 2.9 141 4.4 152 1/10 6.6 .
158 10 . 164 1/ 10 2, 3-Di net hyl - 4- denet hoxy- .1.9. 152 b
adri anmycin . 2.9 152 4.4 170 1/10 T/C and LTS /)7
mean the sanme as in Table 2. WHAT WVE CLAIM I S:- 1. A conmpound of the

general formulasl, 11, IIl or IV wherein [I8irg80each represents a hydroger,

broni ne or thl GFThe atom of & methyl or nmet hoxy 10 group wth the

provi so that, except when [err] represent ¥lrfogen atonms and 10 R2
represents a nethoxy group, R2 and RRul§RCERN lehkiSane at omor' group, R4
represents a hydrogen BD@nie werelifijedtbdintrapeeiainydlly guith UQf asdtacceRson Bgyrlemdnt s a
hydroxy group, an adseptgstintigpesitpneally ethPay brmula [err], an acyl gl ycol | oyl oxy
group of the formula [err] or a substituted amino group of the forrmula 15
[err] wherein [err]represnts a nydrocar bOn Iggge dUE having from]6 to 16 -
carbon 15 atons, and [ er[Qomgaa®d represents @g/'kgd Kyl/Cgs oup UTdvi ng from | to
4 carbon atons or togethe[ W I e T tTOYET gLonT t g, ciT theylar e
attached represent a 1- p/}drngf“fcéﬂ nyl, piperi digiqo, nttgg)whol I RP1Pr
4-met hyl -1 - pi perazi nyl grpup. 2. 4-Denet hoxyadmsi anmyaiss. 3.

4- Denet hoxy- 2, 3- di met hyl afiri amyci n. 20 104, 164 1/10

4- Deret hoxy- 1, 4- di met hyl apy {_ 304Gl a-demethoxy- 1.9 152 20 5.

4- Denet hoxy- | , 4-dichl or &édgi%m%;ci noe 2.9 152

4- Dernet hoxy- 2, 3-di chl oroafri anmycin. 7. 4-Dermetdoxyadi® anycilfiol4-]oct anoat e.
8. 4-Denet hoxyadri amyci n- ITZ-TiexanoyT gl ycol at €. - ‘25 25

9. 4-Derret hoxy- 14- mogehnk %EQh&QHﬂB@ﬁL Qs inEfbfe OTTER AND CLARKSON,

Chartered Patent Agents, The Crescent, Leicester. Printed for Her
Mpj esty's Stationery OWHAE Wi CLAEMASuri er. Pre, Leam ngfion Spa

Spa, 1978. -

; 1. d okt Iall. I h :
Yo i oh Sophigs. ermLSTRRS Syae ARt v ey peg e 1
from whi ch copigs mago Gvith PhePresd that, R irbpredeht & sarll{: 10

. Tepresents a methoxy group, R, and R, represent the same atom or group,
represents a hydrogen atom or a trifluoroacetyl group, and R; represents a
hydroxy group, an acyloxy group of the formula OCOE,, an acylglycolloyloxy

roup of the formula OCOCH,OCOR; or a substituted amino group of the formula

15 R;R, wherein R, represents a hydrocarbon residue having from 6 to 16 carbon 15
atoms, and R, and R, each represents an alkyl group having from 1 to 4 carbon
atoms or together with the nitrogen atom to which they are attached represent a 1+
pyrrolidingl, piperidino, morpholino or 4-methyl-1-piperazinyl group.
4-Demethoxyadriamycin. :
. 4-Demethoxy-2,3-dimethyladriamycin. : 20
. 4-Demethoxy-1,4-dimethyladriamycin. '
. 4:Demethoxy-1,4-dichloroadriamycin.
. 4-Demethoxy-2,3-dichloroadriamycin..
. 4-Demethoxyadriamycin-14-octanoate,
. 4-Demethoxyadriamycin-14-hexanoylglycolate.
. 4-Demethoxy-14-morpholino-daunomycin.

ERIC POTTER AND CLARKSON,
Chartered Patent Agents,
.25 The Crescent,
Leicester.

20

VNN NDWN

25

Printed for Her Majesty's Stauoﬁery Office by the Courier Press, Leamington Spa, 1978.
Published by the Patent Office, 25 Southampton Buildings, Loxfdon. WC2A mp;: from
‘ _whlch coples may be obtained. .

* [ L M S *



