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Abstract: Treatment of 7,lOditrocbaccatin III with potassium tert-butoxide resulted iu the 
fo?tion of a cyclic carbon?te. Ita tax$Sand taxotere analogues yore fou,nd to possess good 
nu.Rytubule assembly propemes but exhMed poor in vitro cytotoxmty agamst B16 melanoma 

The naturalIy occurring diterpenoid tax01 (la) is considered to be the most promising new agent 

developed in mnt years for cancer chemotherapy.’ Its unique structural features, exciting biological 

activity, un~n~ mechanism of action and limited av~~i~ have attracted the attention of a 

diverse segment of the scientific community worldwide.1-7 The interest in tax01 has also stimulated an 

array of investigations aimed at modifying its structural features in search of more effective analogues 

and to understand better the stmcture activity relationships of this novel drug.2-7 

la R-Ph,R’-Ac (Tax&) PR’.H,R2=AE,Ra..R4-O(Beccat)nIII) 

b R- t-BuO,R’~H (Taxotem) 3 R’-I+‘- H, R %?‘I 0 (lo-DeacetyibWin ill) 

4 RI-R% AC, R % H, R4- OH (13~Amtyl-3dihydmbaccatin III) 

To date, a wi& variety of tax01 analogues, modified at both the C-13 phenylisoserine side chain and the 

taxane carbon skeletou have teen reported. 2*7 However, the sterically hind@ C-9 carbonyl gmup of 

both tax01 and baccatin III (2) has defied vocation. 3 Although l~~e~l-g~y~~~ III (4) 

was found to occur natumlly,8 reactions aimed at synthesizing C-9 carbonyl modikd baccatin analogues 

remained unsuccessful.39 In the light of these observations, we decided on au indirect approach to 

overcome the low reactivity of the carbonyl center. We reasoned that a successful dentin of the 

activated methine hydrogen at C-10, using a suitable base, and subsequent trapping of the enolate anion 

should furnish a novel C-9 carbonyl modified baccatin III derivative for further studies. The results of 

our investigations are described herein. 
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We initially carried out the deprotonation studies on lo-deacetylbaccatin III (3). a more readily 

available, naturally occurring precursor for the semisynthesis of tax01.r~ Protection of the hydroxy 

groups at C-7 and C- 10 as their trichloroethyloxy carbonate (Trot) derivatives afforded the known 

baceatin III analogue 5.’ 1 Initial attempts, using various bases (viz. NaH, BnLi, LDA, NOISY and 

reaction conditions, failed to effect the expected deprotonation at C-10. However, when the reaction 

was carried out in the presence of potassium terr-butoxide (1.1 equiv), tic monitoring showed the 

formation of a major product, which was identified as cyclic carbonate 6 (Scheme 1).r2*t3 Presumably, 

deprotonation at C-10 (enolate formation) is followed by an intramolecular 

trichlomethoxy carbonyl group resulting in product formation (Scheme 1). 
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Interestingly, the Trot- protection of the C-10 hydroxyl was found to be essential for the success of this 

reaction. Replacement of the Trot-group by acetyl or ~e~ylsilyl protecting groups resulted in 

d~s~cation at the C-4 and/or C-2 positions under the above reaction ~on~tions.~4 This difference in 

reactivity is probably due to the activation of the C-10 methine proton by the strong electron 

withdrawing Trot-group as well to the internal in situ trapping of the resulting enolate anion thereby 

favoring the product formation. 

Having attained the primary objective of synthesizing a C-9 carbonyl modified baccatin III derivative, 

we next proceeded to convert 6 to the corresponding tax01 and taxotere analogues so as to study the 

effect of this additional ring on biological activity. Thus, the coupling of 6 with the N,O-protected side 

chain precursor 7i5 under standard reaction conditions afforded product 8 (Scheme 2). N,O- 

Deprotection of the oxazolidine ring then yielded the amino alcohol 9, a common precursor for both the 

tax01 and taxotere analogues. Induction of the benzoyl or the ?e~t-butoxyc~~nyl group at the 3’- 

amino group was carried out under standard reaction conditions,t6 resulting in the corresponding 7-M 

protected tax01 or taxotere analogues 1Oa and lob in good yields. Depmtection of the 7-hydroxy group 

completed the syntheses of the C-9 keto modified analogues of tax01 (lla) and taxotere (lib).” 

Interestingly, the in vitro microtubule assembly activity of compounds lla and llb were promising, but 

their cytotoxicity against B16 melanoma cells was found to be poor (Table I).18 Tax01 structure activity 

studies have lead to the suggestion that modifications at C-10 may not have a major impact on tax01 

bioactivity.’ Our studies, however, suggest that structural changes at C-9/C-10 can have a pronounced 
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effect on cytotoxcity. The fact that lla and llb had ~c~mb~~~rnb~g properties but did not 

display sigoifi~ant eytotoxicity is presumably due to a difference in uptske or ~~~~srn of these 

deriwuives in ~rn~~son to tax01 and taxotere. 

-2 

Table 1. Biological activities of la, lb, Ha and llb. 
I I 

In conclusion, the strategy of overcoming the unnactivity of the C-9 keto group of the taxane skeleton 

via its enolization was su~e~~l and provided a pathway for the synthesis of a novel class of tax01 

~~0~ Efforts are clay to utilize the above reaction in fur&r rn~~~o~ at both the C-9 and 
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C-10 positions of the baccatin III moiety. Our studies also suggest that modifications at C-10 and C-9 of 

tax01 may have a more significant influence on cytotoxicity than previously recognized. 
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