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Abstract: Two colchicine derivatives gave dose-dependent cytocidal effects in human osteogenic 
sarcoma cells. Unlike colchicine, the analogues stimulated formation of intracellular protein-linked 

DNA breaks, they inhibited DNA topokomemse II in v&o, and their cytotoxic action was not 
modulated by the P-glycoprokn drug&flux pump. 

Colchicine (l)(Fig. l), a major alkaloid found in Colchicum autumwk has anti- 

inflammatory and anti-cancer pmperties,2f and is used in the treatment of gout aud Familial 

Meditenranegn Pever. 3*4 Since biuding to tubulin and inhibition of cellular mitosis pmbably account 

for the principal pharmacological actions of 1, effcnts at chemical modification have focused on the 

design of spindle toxins with improved therapeutic properties.5-7 As a result of our continuing 

investigation of bioactive colchicinoids, 7*8 N-trifluoroacetyl-1,2,3,16tetrademethy1deacety1- 

colchicine (Z)(Fig. 1) and N-(3’,4’,5’-trihydroxybenzoyl)-1,2,3,10-te r&emethyldeacetylcolchicine 

(3)(Fig. 1) were prepared and found to have interesting acitvities not shared by 1. These properties 

- 
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Figure 1. Structnres of 1, 2, and 3 
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include the ability to induce intracellular protein-linked DNA breaLsp to inhibit DNA topokomemse 

II in vine, lo and to be cytotoxic, 1 M2 but not affected by overexpression of P-glycqrotein.13 

The syntheses of compounds 2 and 3 are outlined in Scheme I. Hydrolysis of 1 with 

concentrated hydrochloric acid in methanol afforded liMemethykieacetylcolchicine (4),14 which, 

after acylation with hifluoroacetic acid anhydride,15 gave lOde.methyl-N-tiuoroacetyldeacetyl- 

colchicine (5). N-Deacetylcolchicine (7) was obtained by hydrolyzing N-trifluomacetyldeacetyl- 

colchiciue (6) which was prepared by methylation of 5 with diazomethane. 
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Scheme I. Syntheses of Compounds 2 and 3 

Condensation of 7 with 3,4,5-trimethoxybeuzoylchloride in pyridine at mom tempenuure afforded 
N-(3’,4’.5’-trimthoxybenzoyl)-~~~olc~~~ (8) in good yield. Exhaustive demcthylation of 5 

and8withborontribromideindichlorotnethaneatroom~~gavc2and3,~ti~y.16 

The structures of all intermediates and final pmducts m secured by spectmscopic and analytical 

data.17 

~sl-3inhibitedthegrowthofhumanostaogenicsPrcoma @Ios)cells1Swith2 I 

lrnd3bei~mrrethnnthraeordersof~tudelesstoxicthan1.19Theplatingc&ciencyof 

cellst2 was markedly affected afkr brief exposure to qtomxic concenaatious, and LDa values of 

14+1aod18~33CcMweredetarninedfollowingaonehour mzatmentwithcompounds2 and3, 

respecdvely. 
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Under similar conditions. compounds 2 and 3 induced protein-linked DNA breaks9 in a dose- 

dependent fashion, and thii effect was rapidly reversed after drug-media were replaced with fresh 

media (Pig. 2). In contrast, compound 1 at 50 pM gave no effect. 

e 10 20 50 
P 

micro molar compound 2 

Cl cpm(O hour) 
H cpm(O.5 hour) 

10 20 50 
micro molar compound 3 

Figure 2. Induction aud Reversibility of Protein-Linked DNA Breaks in Has Cells. Cells were treated with 
compounds for one-hour, then drug media were mplaced with tiesb medii Protein-Liied DNA breaks wem 
de&ted at 40.5, and 1.0 hour after me& replacement.~ Data shows cpm recovered for duplicate treatments 
eachattbreedrugconcem&ons. 

Since a class of clinically useful DNA topoisomemse poisons is known to cause the 

accumulation of DNA-enzyme covalent imemxdiates in treated cell~,~ the effects of compounds 2 

and 3 on DNA topoisomerase II in vitro catalytic activity was investigated. As shown in Fig. 3, 
compounds 2 and 3 inhibited enzyme activity, being, respectively, about 2-fold and 17-fold more 

potent than the epipodophyllotoxin derivative VP-16. In contrast, compound 1 gave no effect at 200 

CLM- 

Overpruduction of a plasma-membrane-associated protein known as P-glycoprotein can 
confer resistance to a selecting drug as well as crossresistance to a variety of suucmmlly and 

functionallyunrelateddrugs. t3 Compounds 2 and 3 were tested against a sub-clone, Hos colR 

selected using 1.22 The resistant cells were 3%fold resistant to 1 and as shown in Fig. 4A, Hos 

colR overproduced P-glycoprotein based on a Western blot i mmunostained using a specific 

monoclonal antibody.23 The ~valuesforgrowthinhibitionbycompouuds2 and3were26pM 

and 28 p.M, respectively, which were similar to the values determined using the parent Hos cell~.*~ 

In addition, 2 and 3 iuduced similar levels of protein-linkexl DNA breaks in both cell lines, uulikc 

VP-16 which was about S-fold less effective in Hos cola (Fig. 4B). 
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Figure 3. Inhibition of Hos DNA Topoisomerase. II in vitro Catalytic Activity. Eruyme21 was measured, 
using the P4 DNA unknotting assay, 1 o in the presence and absence of 2-fold serial dilutions of compounds. 
The inhibitor VP-16 was included as the positive drug control. “U” shows the position of the unknotted DNA 
product formed in the. reactions. 
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Figure 4. Immunoblot Analysis of P-glycoprotein levels and Induction of Protein-linked DNA Breaks io 
Hos and Hos colk cells. A. Plasma membrane preparations were fractionated and transferted to a 
nitocellulose filter, Total proteins were stained with amido black as a contml for sample load and P- 
glycoptotein was immunolocalized on a duplicate titter using a specific mAb. Markers for molecular mass 
&Da) are. given in the right margin. B. Cells were treated with 20 uM compounds for one hour and ptotein- 

linked DNA breaks were then detected.9 The data shows cpm recovered for duplicate treatments. 
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