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EP-A-559019 describes 14-0-hydroxy-lO-d eacetyl baccatine III derivatives.

Now it has been found that the compounds having the above reported formula 1, in

addition to having a remarkable cytotoxic and antitumour activity, are free from the

drawbacks of paclitaxel mentioned above.
Claim

1. Compounds of formula 1:

wherein .../2
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(10) 696366X is a >C = S, >C = NH or >S = 0 group;OR-j., which can be a or 0 oriented, is a hydroxy, alkylsilyloxy (preferably triethylsilyloxy, O-TES), dichloromethoxycarbonyl group,R2 is an a or β oriented hydroxy group, or a Troc group(Troc= CI3CCH2COO-), or, with the carbon atom towhich is connected, it forms a keto group;
Ro is a isoserine residue of formula 2:0 · -sa» ~~

R 5
(2)

R4 is a straight or branched alkyl or alkenyl group, having 1-5 carbon atoms, or an aryl group;R5 is an alkyl or alkenyl group, having 1-5 carbon
atoms, or an aryl group, or a tert-butoxy group, 

atoms, or an aryl group, or a tert-butoxy group.

5. Pharmaceutical compositions with antitumour activity, having a reduced

cardiotoxicity, containing one or more compounds of formula i.
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(57) Abstract

The present invention relates to novel 10-deacetyl-14)3-hydn«ybaccatine III derivatives, The novel derivatives, having cytotoxic and 
antitumour activity, are prepared from this synton after functionalization of the hydroxyls at 1-, 14- as thiocarbonate, iminocarbonaic and 
sulfite and possible oxidation of the hydroxyl at Ciq. These derivatives are subjected to a subsequent esterification at position 13- with 
a variously substituted isoserine chain. The products of the invention can be administered by the injective or oral route, when suitably 
formulated.
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The present invention relates to 10-deacetyl-14[3-

10

15

(
20

25

5

OR|, which can be a or β oriented, is a hydroxy, alkylsilyloxy (preferably triethylsilyloxy, O-TES), dichloromethoxycarbonyl group,Ro is an a or β oriented hydroxy group, or a Troc groups— or, with the carbon atom to which is connected, it forms a keto group;R3 is a isoserine residue of formula 2'·
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R4 is a straight or branched alkyl or alkenyl group, having 1-5 carbon atoms, or 

an aryl group;

Rs is an alkyl or alkenyl group, having 1-5 carbon atoms, or an aryl group, or a 

tert-butoxy group.

Paclitaxel (taxol), as it is already well-known, is a diterpenoid extracted from 

plants of the Taxus genus having anticancerogenic activity on different forms of 

human tumours. Its clinical use still involves some drawbacks such as cardiotoxicity 

and a poor water solubility, which makes its administration complex. Moreover, 

paclitaxel induces resistance quickly. Due to these reasons, researches have been in 

progress for some years aiming at synthesizing novel paclitaxel analogues which 

cause less adverse effects compared with the parent molecule.

WO 94/22856 generically describes compounds similar to the present 

compounds in which the substituent of Ci and C14 can be connected to form a cyclic 

structure. J, Med, Chem. 1994, 37: 1408-1410 describes 14β OH-deacetylbaccatine-1, 

14-carbonate-Biorganic & Medicinal Chemistry Letters, Vol. 4 NO. 13: 1571-1576, 

reports the preparation of 14β hydroxy-docetaxei-1, 14-acetonide, whereas the same

20

journal on page 1565-1570, discloses synthesis intermediates, bearing an 

orthoformiate bound to Ci and C14 hydroxyls,

Tetrahedron Letters Vol. 5 NO. 13 pages 3063-3064 and Tetrahedron Letters 

Vol 35 NO 15 pages 2349-2352 discloses two processes for the synthesis of

Docetaxel.

EP-A-559019 describes 14^-hydroxy-10-deacetyl baccatine III derivatives. 

Now it has been found that the compounds having the above reported formula 1, in 

addition to having a remarkable cytotoxic and antitumour activity, are free from the 

drawbacks of paclitaxel mentioned above.
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According to the invention, the compounds of formula 1 are obtained by 

semisynthesis, starting from 10-deacetyl-14p-hydroxybaccatine III which, upon 

protection of the hydroxyls at 7- and 10-, is reacted a) with thiophosgene in pyridine, 

thereby obtaining the corresponding 1,14-thiocarbonate, (I, with X = >C = S) or b) 

with thionyl chloride in the presence of tertiary bases (in which case a 1,14-sulfite 

will be obtained), (I, with X = >S = 0) or c) with cyanogen bromide (after conversion 

of the hydroxyls at 1- and 14- into the corresponding lithium alkoxides), in order to 

obtain the iminocarbonate (1, with X = >C = NH). The operative
· «t ·• · ·• · ·
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3details will be reported in the examples, and of course those skilled in the art will make use of well known variations when carrying out the process, without however departing from the original inventive scope.5 The resulting thiocarbonates, sulfites andiminocarbonates are esterified at the hydroxyl at C^3 with the suitably activated isoserine chains of formula 
2., according to what reported in literature for the semisynthesis of paclitaxel and analogues thereof (see,10 for ex. EP-A 400,971; Fr. Dem. 86, 10400; E. Didier si Si. Tetrahedron Let-t.ers 15., 2349 (1994); E. Didieral. , ibid. 35, 3063 (1994)). Preferably the isoserinechains are used in the oxazolinedicarboxylic acid activated form corresponding to the formula 1:

20 Owherein R4 and R5 have the meanings defined above., Alternatively to this synton, the analogouscompound wherein the ketalizing acetone can be replaced by 1,3-bromoacetone, hexachloroacetone, chloral or an25 aromatic aldehyde, preferably p-methoxy benzaldehyde or o,p-dimethoxy benzaldehyde, can be used. The esterification of the oxazolidinecarboxylic acids with the taxane syntons and the subsequent elimination of the protecting groups are carried out as described in30 literature for the synthesis of paclitaxel and the analogues thereof.
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4The compounds of formula 1 wherein R£ forms a keto group with C^q can be obtained analogously, starting from 14p-hydroxy-10-dehydrobaccatine III.’Among the compounds of formula 1, particularly 5 active proved to be 13-[(2R,3S)-3-tert-butoxycarbonyl-amino-2-hydroxy-3-isobutyl-propanoyl]-l4P-hydroxybacca- tine III 1,14-thiocarbonate (5), 13-[(2R,3S)-3-tert-bu-toxycarbonylamino-2-hydroxy-3-isobutenyl-propanoyl]-14f3-  hydroxybaccatine III 1,14-thiocarbonate (£), 13-10 [ (2R,3S)-3-caproylamino-2-hydroxy-3-isobutenyl-propano-yl]-14P-hydroxybaccatine III 1,14-thiocarbonate III (1); active and with a different solubility in water proved to be the analogous derivatives having as substituents at the 1,14 hydroxyls the >C = NH group or the >S = 015 group. The compounds 13-[(2R,3S)-3-caproylamino-2- hydroxy-3-isobutenyl-propanoyl]-14p-hydroxybaccatine III1,14-iminocarbonate {£) and 13-[(2R,3S)-3-caproylamino- 2-hydroxy-3-isobuteny 1-propanoyl]-140-hydroxybaccatine- III 1,14-sulfite (£) showed advantages compared with the20 compounds of the prior art in terms of both activity and tolerability.The cytotoxicity data of the compounds 5, 8 and 9 compared with those of paclitaxel are reported in the following Table, by way of example.
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5Table. - IC5Q of the compounds S and of paclitaxel on six tumour cell lines.

20

5

10

15

Cell line Exposuretime (h) Paclitaxel 5 IC50 (nM)s 2
L1210 (murineleukemia) 72 7.5 ± 2.0 0.5 ± 0.1 2.4 ± 0,1 1.8 + 0.1A121 (Humanovarian) 72 4.7 ± 0.3 0.8 + 0.3 1.9 ± 0.2 1.1 + 0.1A549 (HumanNSCLC) 72 5.7 ± 0.5 2.3 ± 0.3 2.1 ± 0.3 1.8 + 0.2HT-29 (Humancolon) 72 6.9 ± 0.4 0.3 + 0.1 0.5 + 0.1 0.5 ± 0.1MCF7 (Humanbreast) 72 4.8 ± 0.1 1.2 ± 0.2 0.8 + 0.2 1.0 + 0.3MCF7-ADR(resistant) 72 395 ± 8.7 18 + 2.2 21 + 6.2 16 ± 4.9

25
Standard conditions: basal medium = RPMI 1640 + 20 mM HEPES + 2 mM L-glutamine. -The compounds of formula 1 show surprising advantages compared with paclitaxel on cell lines resistant to other anti-tumour substances, such as adriamycin or cis-platinum. The differences between paclitaxel and these products are even more evident in in vivo models, such as the athymic nude mouse with human tumour implant. The products of the invention can be incorporated in suitable pharmaceutical formulations for the administration of the products both parenterally30
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6and orally. For the intravenous administration, mixtures of Chremoform L· and ethanol, polysorbates or liposomial preparations prepared with natural or synthetic phosphatidylcholine, or mixtures of natural5 phospholipids in the presence of cholesterol, are mainly used, furthermore formulations with micronized compounds with particle size below 300 nm are used. The compounds are administered to the man at concentrations ranging from 30 to 500 mg/rn^.10 The examples reported below further illustrated theinvention.Example 1 - Preparation .of...7,10-I?iTroc-14S-hvdroxv-10-Aeac.g,.txlb,a,gd,ati,ne ..III,. 1 <,147;iminpgacbs>.na.tg.A solution of 205 mg of 7,10-DiTroc-14p-hydroxy-10- 15 deacetyl baccatine III (prepared according to US 5,254,591) in 5 ml of tetrahydrofuran is added with 336 μί of a 1.6M solution of butyl-lithium in n-hexane at O’C, followed by the addition 45.6 mg of cyanogen bromide, After stirring for 10 minutes at O’C the20 reaction mixture is left under stirring at room temperature for 20 minutes, during which time the reaction products disappear; the reaction mixture is treated with a NaHCOg saturated solution in the presence of methylene chloride. The organic phase is washed with25 cold water and concentrated after drying over Na2SO4. The residue is purified through a silica gel column, eluting the desired compound with a chloroform/acetone 3:1 mixture. 140 mg of iminocarbonate are obtained.Example 2 - Preparation of 7.10-DiTroc-1.4B-hY.droxy--l(L·3 0 deacetvlbaccatine III 1.14-sulf ite ,.A solution of 100 mg of 7 , lO-DiTroc-140-
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7hydroxydeacetylbaccatine III in 1.5 ml of methylene chloride is added with 63 μΐ (46 mg) of triethylamine and subsequently 12 μΐ (19.6 mg) of SOCI2 diluted in 200 μΐ of methylene chloride; the reaction mixture is5 stirred at 0°C for 10 minutes, then is diluted with 10 vol. of methylene chloride and shaken with water in the presence of ice, washing thoroughly to neutrality.The organic phase is concentrated to dryness and the residue is chromatographed on silica gel, eluting the10 reaction product with an hexane/ethyl acetate 1:1 mixture. 74 mg of cyclic sulfite are obtained, which is a mixture of diastereomers at the sulfur atom.Example 3 - Preparation of 7-0-Tes-14B-hydroxvbaccatine III 1.14-sulfite.15 A solution of 100 mg of 7-0-Tes-14(3-hydroxy-10-deacetylbaccatine III (U.S, 5,264,591) in 1.5 ml ofmethylene chloride is added with 63 μΐ (46 mg) of triethylamine and subsequently 12 μΐ (19.6 mg) of SOCI2 diluted in 200 μΐ of methylene chloride; the reaction20 mixture is stirred at 0’C for 10 minutes, then is diluted with 10 vol. of methylene chloride and shaken with water in the presence of ice, washing thoroughly to neutrality.The organic phase is concentrated to dryness and25 the residue is chromatographed on silica gel, eluting the reaction product with a methylene chloride/methanol 95:5 mixture. 81 mg of 7-O-Tes-14(3-hydroxy-10- deacetylbaccatine III cyclic sulfite are obtained, which is a mixture of diastereomers at the sulfur atom.50 mg of reaction product are dissolved in 1 ml of anhydrous pyridine and added with 30 μΐ of acetyl30
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8chloride at 0eC under strong stirring. After 5h at O’C the reaction mixture is poured into 10 ml of water and is immediately extracted for three times with 10 ml each of ethyl acetate. The organic phase is washed with5 diluted HC1 to remove pyridine and finally with a NaCl saturated solution to neutrality; the organic phase is dried and concentrated to dryness. 46 mg of 14-0- hydroxy-baccatine III 7-O-Tes-l,14-sulfite are obtained. Example 4 - Preparation of 14B-hvdroxv-10-deacetvl-
10 baccatine III 7-O-Tes-l.14-thiocarbonate .a) A suspension of 2.8 g of 140-hydroxy-lO-deacetyl-baccatine III in 25 ml of methylene chloride is added with 8.3 ml of anhydrous pyridine; the resulting solution is cooled at -15*C and is added15 dropwise with 26.6 ml of a 1.9M thiophosgenesolution, under nitrogen atmosphere and with stirring, during 10 minutes. A precipitate forms; the reaction mixture, after checking by TLC (hexane/ethyl acetate 7:3), is treated with a20 NaHCO^ solution to completely destroy phosgene.After dilution with water, the mixture is extracted with methylene chloride. .The yellowish organic phase is washed with diluted HC1 and then with water to neutrality. The organic phase, after25 drying over Na2S04, is concentrated to dryness. 2.7g of 140-hydroxy~lO-deacetyl-baccatine III 1,14- thiocarbonate are obtained.b) 500 mg of 140-hydroxy-lO-deacetylbaccatine III1,14-thiocarbonate are dissolved in 5 ml of DMF and30 treated with 287 pi of Tes-chloride and 116 mg ofimidazole, adding the silylating agent dropwise
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9under stirring. After 2 h, the reaction mixture is added with celite and poured onto ice. The precipitate, after thorough washing with water, is washed with hexane to remove the silanol and then5 is extracted with methylene chloride. Byconcentration of the organic phase, 14p-hydroxy-10- deacetylbaccatine III 7-O-Tes-l,14-thiocarbonate is obtained, having a sufficient purity for the subsequent reactions. Alternatively, the residue is10 chromatographed over 10 g of silica gel, elutingwith an hexane/ethyl acetate 1:1 mixture. 490 mg of product are obtained, M+a m/2 602.
Example 5 - Er.eP-ar.at.iQn.-Q-f—14 S-hvdroxvbaccatine III 7-0- 
T.es-1,14-thiocarbonate.15 500 mg of 14p-hyd,roxy-10-deacetyl-baccatine III 7-O-Tes-1,14-thiocarbonate are dissolved in 10 ml of anhydrous pyridine and added with 200 μΐ of acetyl chloride at 0’C under strong stirring. After 5h at 0’C, the reaction mixture is poured into 100 ml of water and20 is immediately extracted for three times with 50 ml each of ethyl acetate. The organic phase is washed with diluted HCI to remove pyridine and finally with a NaCl saturated solution to neutrality; the organic phase is dried and concentrated to dryness. 501 mg of 14β-25 hydroxybaccatine III 7-O-Tes-l,14-thiocarbonate are obtained.Example 6 - Preparation of 13-Γ ( 2R. 3S )-3.-ter.butoxv-

carbonyl-amino-2.-trgdroxy-.3--=Li5.QbiitYlrBrQPanQy,n,-:14B-hY-
droxvbaccatine. 111.. 1.., 14-th.io.c.ar.b.Q.na.t.e-t.0.5 g of 7-0-triethylsilyl-14p-hydroxybaccatine III1,14-thiocarbonate are dissolved in 60 ml of toluene.30
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10The solution is added with 800 mg of (4S,5R)-N-{tert­butoxycarbonyl )-2,2-dimethyl-4-isobutyl-5-oxazolidine- carboxylic acid, 400 mg of cyclohexylcarbodiimide and 40 mg of Ν,Ν-dimethylaminopyridine. The reaction mixture is5 kept at 80*C for two hours, then is filtered and washed with water; the organic phase is then concentrated to dryness. The residue is treated with methanol containing 0.1% of H^SO^, at 10°C. The methanol solution is diluted with water and the product is extracted with ethyl10 acetate; the organic phase is concentrated to dryness and the residue is chromatographed on silica gel, eluting with acetone/hexane 4:6. Are obtained 530 mg of .5, M+a m/z 887.Example 7 - Preparation, , of 13TiI2£uJ5-k3=.t,ertTbutQxy-r.15 C-arb■Qny-l·raminO“2.-hγ.droxv-3-isobutvl-propanovll-148-hv-
drOxyhac.catine.JLLLlL..,14-iminocarbonate·,0.7 g of 7,10-of~Troc-14p-hydroxybaccatine Ή1,14-iminocarbonate are dissolved in 80 ml of toluene. The solution is added With 750 mg of (4S,5R)-N-(tert-20 butoxycarbonyl )-2,2-dimethyl-4-isobutyI-5-oxazolidine-carboxylic acid, 400 mg of cyclohexylcarbodiimide and 40 mg of Ν,Ν-dimethylaminopyridine.· The reaction mixture is kept at 80*C for two hours. The reaction mixture is filtered and washed with water and the organic phase is25 then concentrated to dryness. The residue is treated with methanol containing 0.1% of H2SO4 at 10*C; after partial dilution with water and further acidification with acetic acid, the solution is treated with Zn to remove Troc. The hydromethanol solution is diluted with30 water and the product is extracted with ethyl acetate; the organic phase is concentrated to dryness and the
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11residue is chromatographed on silica gel, eluting with acetone/hexane 4:6, 480 mg of product are obtained, M+a m/z 841.Example 8 - Preparation..of 13-Γ(2R.3S)-3-caprovl-amino-5 2-hy.draxy-3-isobutyl-proP-anQyl.T-14B-hvdroxvbaccatine III1.14- thiocarbonate.0.5 g of 7-0-triethylsilyl-14p-hydroxybaccatine III1.14- thiocarbonate are dissolved in 60 ml of toluene. The solution is added with 750 mg of (4S,5R)-N-10 (caproyl)-2,2-dimethyl-4-isobutyl~5-oxazolidine-carboxy-lic acid, 400 mg of cyclohexylcarbodiimide and 40 mg of N,N-dimethylaminopyridine. The reaction mixture is kept at 80”C for two hours, filtered and washed with water, and the organic phase is then concentrated to dryness.15 The residue is treated with methanol containing 0.1% of H^SO^ at 10’C. The methanol solution is diluted with water and the product is extracted with ethyl acetate; the organic phase is concentrated to dryness and the residue is chromatographed on silica gel, eluting with20 acetone/hexane 4:6. 502 mg of desired product are
obtained.

Example 9 - Preparation ,..Qf...13ri-i,2R, 3S)-3-c.aErQYl-aminQ-
2-hydroxy-3-isobutyl-propano-Yl1-14S-hydroxyh.agc.atin.e__LU.

25 0.5 g of 7-0-triethylsilyl-14p-hydroxybaccatine III1,14-sulfite are dissolved in 60 ml of toluene. The solution is added with 750 mg of (4S, 5R)-N-(caproyl)- 2,2-dimethyl-4-isobutyl-5-oxazolidine-carboxylic acid,400 mg of cyclohexylcarbodiimide and 40 mg of N,N-30 dimethylaminopyridine. The reaction mixture is kept at 80’C for two hours, filtered and washed with water, and
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12the organic phase is then concentrated to dryness. The residue is treated with methanol containing 0.1% of H2SO4 at 10°C. The methanol solution is diluted with water and the product is extracted with ethyl acetate;5 the organic phase is concentrated to dryness and the residue is chromatographed on silica gel, eluting with acetone/hexane 4:6. 502 mg of desired product areobtained.Example 10 - P-r-ep.arat.lon of 13-Γ(2R.3S)-3-caprovl-.amino- io 2dmto.¾Ly-^=3rλg,Pbut.gQxl=PJQ■P.an¢>γl·■^-14β-hy<¾Γoχγl?agga¢ina
0.5 g of 7-O-triethylsilyl-140-hydroxybaccatine III1,14-thiocarbonate are dissolved in 60 ml of toluene. The solution is added with 750 mg of (4S,5R)-N-15 (caproyl )-2,2-dimethyl-4-isobutenyl-5-oxazolidine-carbo-xylic acid, 400 mg of cyclohexylcarbodiimide and 40 mg of Ν,Ν-dimethylaminopyridine. The reaction mixture is kept at 809 C for two hours. The reaction mixture is filtered and washed with water and the organic phase is20 then concentrated to dryness. The residue is treated with methanol containing 0,1% of H2SO4 at 10’C. The methanol solution is diluted with water and the product is extracted with ethyl acetate; the organic phase is concentrated to dryness and the residue is25 chromatographed on silica gel, eluting with acetone/hexane 3:7. 445 mg of desired product areobtained.

Example il - Pr.gp.ar.fti.i,on ,Qf.. 1,3-Γ (2R ,,3S,)-3xc,apj:o.y.lpamino-
2“hvdroxv-3-isobutenyl-propanoyl 1-148-hY.dr-Qxy.ba.c^.ajd.nP·30 III,.1.,1.4 p5.Ulfit^u.0.5 g of 7-G-triethylsilyl-14p-hydroxybaccatine III



WO 96/36622 PCT/EP96/01919

13l,14~sulfite are dissolved in 60 ml of toluene. The solution is added with 750 mg of (4S,5R)-N~(caproyl)- 2,2-dimethyl-4~isobutenyl-5“Oxazolidine-carboxylic acid, 400 mg of cyclohexylcarbodiimide and 40 mg of N,N-5 dimethylaminopyridine. The reaction mixture is kept at 80’C for two hours. The reaction mixture is filtered and washed with water and the organic phase is then concentrated to dryness. The residue is treated with methanol containing 0.1% of H2S04 at 10“C. The methanol10 solution is diluted with water and the product is extracted with ethyl acetate; the organic phase is concentrated to dryness and the residue ischromatographed on silica gel, eluting with acetone/hexane 7:3. 495 mg of desired product are15 obtained.Example 12 - Preparation of 13-r(2R.3S)-3-caproyl-amino-2.-hvflrQxy-3-crotQnvlrprQpanpyll.zl4S-hYdroxYbacoatin£___LH
l.JL4--thi.Q.g.arb,onate,,0.5 g of 7-0-triethylsilyl-14f3-hydroxybaccatine III20 1,14-thiocarbonate are dissolved in 60 ml of toluene. The solution is added with 760 mg of (4S,5R)-N- (caproyl)-2,2-dimethyl-4-crotonyl-5-oxazolidine-carboxy- lic acid, 400 mg of cyclohexylcarbodiimide and 40 mg of Ν,Ν-dimethylaminopyridine. The reaction mixture is kept25 at 80‘C for two hours. The reaction mixture is filtered and washed with water and the organic phase is then concentrated to dryness. The residue is treated with methanol containing 0.1% of H2SO^ at 10*C. The methanol solution is diluted with water and the product is30 extracted with ethyl acetate; the organic phase is concentrated to dryness and the residue is



WO 96/36622 Fcr/EW<n9i9

chromatographed acetone/hexane obtained.Example 13 -
14on silica gel, eluting with 2:8, 430 mg of desired product are

BieparatiPP___si___ 7-Q-Tes-10-dehvdro-148-5
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hydro.xvbac-C-a.t ine-I.II 1,14-thiocarbonatea) llJOadxQKy-iQ-Aahzarp22a.cc.atin.e_III.10 g of lO-deacetyl-140-hydroxybaccatine III are suspended in 3 50 ml of methanol and added with 65 g of Cu(0Ac)2· The suspension is stirred at room temperature for 120 h. The salts are filtered off, the solution is evaporated to dryness and the residue is chromatographed on 100 g of silica gel, eluting with an hexane/ethyl acetate 6:4 mixture. After crystallization from ligroin,9.3 g of 6 are obtained, M+a m/z 558.b) Title compound0.5 g of I4p-hydroxy-10-dehydrobaccatine are treated according to the procedure of Example 4 a), 350 mg of the desired product are obtained.Example 14 - Preparation of 13-r(2R,3S)-3-caprovl-amino- 2-hvdroxv-3-crotonvl-propanoylllO-dehvdro-14S-hvdr.oxy-hac.ca.tine ..III...l.^,li-thi.QcarbQna.te.·.··0.5 g of 7-0-triethylsilyl--10-dehydro-14i3-hydroxy- baccatine III 1,14-thiocarbonate are dissolved in 60 ml of toluene. The solution is added with 760 mg of (4S, 5R)-N- (capr oyl )-2,2-dimethyl-4-crotonyl-5-oxazolidi- ne-carboxylic acid, 400 mg of cyclohexylcarbodiimide and 40 mg of N,N~dimethylaminopyridine. The reaction mixture is kept at 80eC for two hours. The reaction mixture is filtered and washed with water and the organic phase is then concentrated to dryness. The residue is treated with methanol containing 0.1% of H2SO4 at IQ’C. The30
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15methanol solution is diluted with water and the product is extracted with ethyl acetate; the organic phase is concentrated to dryness and the ’ residue is chromatographed on silica gel, eluting with acetone/hexane 2:8. 430 mg of desired product are obtained.5
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16CLAIMS

alkylsilyloxy (preferably triethylsilyloxy, O-TES), dichloromethoxycarbonyl group,is an a or β oriented hydroxy group, or a Troc group(Troc= CI3CCH2COO-), or, with the carbon atom towhich is connected, it forms a keto group;is a isoserine residue of formula 2:* "S*5.
(2)

R,
«3

R, is a straight or branched alkyl or alkenyl group, having 1-5 carbon atoms, or an aryl group;is an alkyl or alkenyl group, having 1-5 carbon atoms, or an aryl group, or a tert-butoxy group.
AMENDED SHEET
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17atoms, or an aryl group, or a tert-butoxy group.2. A compound of formula 1, selected from the group consisting of:- 7,10-DiTroc-14f3-hydroxy-10-deacetylbaccatine III5 1,14-iminocarbonate;- 7, 10-DiTroc-14j3-hydroxy-10-deacetylbaccatine III1,14-sulfite;- 7-0-Tes-14p-hydroxybaccatine III 1,14-sulfite;- 14{3-hydroxy-10-deacetylbaccatine III 7-O-Tes-l,14-10 thiocarbonate;- 14£-hydroxybaccatine III 7-O-Tes-l,14-thiocarbona- te;- 13-[ (2R,3S)-3-tert-butoxy-carbonyl-amino~2-hydroxy-3-isobutylpropanoyl]-14P-hydroxybaccatine III 1,14­15 thiocarbonate;- 13-[(2R,3S)-3-tert-butoxy-carbonyl-airsaO"- ‘̂,‘hydroxy- 3-isobutylpropanoyl]-14p-hydroxybacca;’ί,Μΐ ΠΙ 1,14- iminocarbonate;- 13-[(2R,3S) -3-caproyl-amino-2-hydroxy-3-isobutyl-20 propanoylj-14j3-hydroxybaccatine III 1,14-thiocar-bonate;- 13-[(2R,3S)-3-caproyl-amino-2-hydroxy-3-isobutyl-  propanoyl]-14{3-hydroxybaccatine III 1,14-sulfite;- 13—C(2R,3S)-3-caproyl-amino-2-hydroxy-3-isobutenyl-25 propanoyl]-14p-hydroxybaccatine III 1,14-thiocar-bonate;- 13-[(2R,3S)-3-caproy!~amino-2-hydroxy-3-isobutenyl- propanoyl]-14{3-hydroxybaccatine III 1,14-sulf ite;- 13—C (2R,3S)-3-caproyl-amino-2-hydroxy-3-crotonyl-30 propanoyl]-14J3-hydroxybaccatine III 1,14-thiocar-. bonate;
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18- 7-0-Tes-10-dehydro-14p-hydroxybaccatine III 1,14- thiocarbonate;- 13-[(2R,3S)-3-caproyl-amino-2-hydroxy-3-crotonyl- propanoyl]10-dehydro-14p-hydroxybaccatine III 1,14­5 thiocarbonate;- 13-[(2R,3S)-3-tert-butoxycarbonylamino-2-hydroxy-3-isobutenyl-propanoyl]-14p-hydroxybaccatine III1,14-thiocarbonate;- 13-[(2R,3S)-3-caproylamino-2-hydroxy-3-isobutenyl-10 propanoyl]-14p-hydroxybaccatine III 1,14-iminocar-bonate.3. A process for the preparation of the compounds of formula 1, which process comprises the following steps:i) reacting 10-deacetyl-14£-hydroxybaccatine III 15 (respectively 10-dehydro-14P-hydroxybaccatine III), uponprotection of the hydroxyls at 7- and 10- (respectively of the hydroxyl at 7-): a) with thiophosgene in pyridine, to form the corresponding 1,14-thiccarbonate, or b) with thionyl chloride in tho presnite of tertiary20 bases, to form the corresponding 1,14-sulfite, or c) with butyl lithium and cyanogen bromide, to form the corresponding 1,14-iminocarbonate;ii) esterifying the resulting intermediates at 13 with activated isoserines; and25 iii) finally deprotecting the hydroxy groups.4. A process according to claim 3, in which process the esterification at 13 is carried out with activated isoserines of formula 3:
30



10

19

5

15

• · · ·• · ·• · ·
9 ·• · ·• · ·• · ·• · ·• ··

’..20
• ·• ·β ·• ···

• β · ·■ · ·» · ·

wherein R4 and R5 have the meanings defined above or with corresponding ketais 

with 1,3-bromoacetone, hexachloroacetone, chloral, p-methoxy- or o,p-dimethoxy 

benzaldehyde.

5, Pharmaceutical compositions with antitumour activity, having a reduced 

cardiotoxicity, containing one or more compounds of formula h

9 9
6, The use of the compounds of formula 1 for the preparation of pharmaceutical 

compositions with antitumour activity, having a reduced cardiotoxicity.

• ·« · ·
*····’ 7, Compounds of formula X substantially as hereinbefore described in the
• · .

accompanying Examples 1 to 13.

25

8, A process for the preparation of the compounds of formula i substantially as 

hereinbefore described in the accompanying Examples 1 to 13.

9. Pharmaceutical compositions with antitumour activity substantially as 

30 hereinbefore described in the accompanying Examples 1 to 13,
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