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Abstract: The synthesis of model compounds 1 and 2 related to dynemicin A is 
desclibe!d. 

Enediyne anticancer antibiotics are a rapidly emerging class of compounds derived from natural 

sourcesl. This family of compounds includes calicheamicin yl. esperamicin Al, neocarzinostatin and 

dynemicin A as main representatives. Their antitumor activity is due to DNA damage resulting from 

hydrogen abstraction from the sugar phosphate backbone by a reactive henzenoid diradical2. This benzenoid 

diradical is generated by Bergman type cyclixatlon of the cyclic enediyne systems. 

The high toxicity shown by these compounds prevents their use on clinical treatmenti. As a 

consequence, during the last years, a great number of synthetic approaches for the construction of simpler 

compounds containing this pharmacophore have been published 5. We contribute to this goal with the 

synthesis of an enediyne core related to dynemicin A. Most models described, referred to this antibiotic, 

contain the enediyne system linked to quinoline derivatives, and no model with a pyridine ring as heterocyclic 

moiety has been reported. We describe herein the synthesis of compounds 1 and 2, depicted in scheme 1, in 

which a tetrahydropyridine ring is present. 

Silylation of commercially available alcohol 3 gave the t-butyldimethylsilyl ether 4 in 95% yield. 

Reaction of ethylchlomformate and ethynylmagnesium bromide at OT with compound 4 led to the formation 

of the 1,2-addition product 5 in 62% yield6. Castro-Stephans coupling of the acetylene 5 with (Z)-l-chloro- 

4-trimethylsilyl-I-buten-3-yne8 was accomplished via Pd(O)-Cu(1) catalysis to provide enediyne 6 in 63% 

yield. Removal of the silyl group with hydrofluoric acid (85%) followed by oxidation of the alcohol 7 under 

Swem conditions gave aldehyde 8 in 45% yield. The attempted one pot deprotection-cyclimtion of 8 with 

C@ and CsF / 18-crown-610 failed to provide the expected cyclized product . During the deprotection of 

terminal alkyne 8 with potassium fluoridell, an spontaneous allylic transposition occurred giving rise to the 

conjugated compounds 9 and 10 in 60% yield as a 2:l mixture (judged by lH-NMR). Separation of the 

isomers by silica gel chromatography and detailed study of their spectral data confirmed their structurel~. 

Cyclization of both isomers was flit essayed by treatment with LDA/IHF at -78’C, but after usual 

workup only starting material was recovered. 
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Scheme I 

3 mDMgC& hidazok, Dm, 25’C,24h. b) ECO2c1, HCeMgBr, THF, -2OT--WC, 3h. C) cis- CICH=CHC=CTMS 

(11). cd. -3k. “BUNNZ. ‘M~ene. 25°C. 6h. d) HF. CH3CN. 25°C. Sh. e) (COC~)2. DMSO, ~~2~x2. Et3N. do”c, 

7h. r) m. Dm. H20.25% 3h. g) ~WSiMe3)2. CeCl3.THF. -78T. 6h. h) KN(SiMe3)2,THF. -78”~. lh. 
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The cyclization was finally achieved by addition of 1.2 eq. of KN(SiMe3)2 to the corresponding 

aldehyde in THF at -78°C13. The resulting compounds 1 and 2 were obtained in 10% and 42% yield 

respectively, and were spectroscopically fully chamcmr&d14. Of the two possible racemicsthatcanbe 

formed, only the more stable was isolated (molecular models). Cycllzation yield for compound 1 was 

improved when LiN(SiMe3)2 in the presence of CeCl3 was usedts (35%). 

The presence of a peak (m/z 178) in the mas spectra of componnds 1 and 2 during the electronic 

impact process, that was assigned to the fragment ion 12 (- II). prompted us to think about the possibility of 

these compounds to suffer Bergman cycloaromatization. 

+ 

In vitro cytotoxicity assays of 1 and 2 have not been performed due to the high instability of both 

compounds. Polymerization is observed after one day at room temperature. Further studies toward the 

synthesis of more complex and more stable derivatives linked to a carrier with high affinity to DNA arc in 

progress in our laboratories. 
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