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Abstract : Coupling of functionalized cyclopentenyl iodides with ethynyl oxiranes has been achieved
by using catalytic amount of Pd(CH3CN)2Cl2 and Cul in the presence of i-ProNEt in moderate to
good yields. Copyright © 1996 Elsevier Science Ltd

We previously developed a strategy for constructing nine- and ten-membered cyclic enediynes through
nucleophilic 1,2-addition reactions of acetylides to cyclopentanone derivatives.!-2 Recently we extended this
approach to the coupling of diacetylenic moiety with substituted cyclopentenyl iodide derivatives using
palladium catalyst.3 However, we encountered difficulties when we applied this methodology to synthesize
epoxy enediynes 1 and 2, key intermediates in the total synthesis of enediyne anticancer antibiotics,
neocarzinostatin chromophore 3,45 and N1999-A2.6 The coupling reaction of functionalized cyclopentenyl
iodides with ethynyl oxiranes did not proceed under the standard Sonogashira conditions’ though the relevant
coupling of diacetylenic moiety without an epoxide worked smoothly.3 To the best of our knowledge, such
reactions involving ethynyl oxiranes have not been studied until recently.278 Pale et al. have reported very
recently a similar problem and they overcome the problem by changing a cocatalyst to silver salts from Cul.8
We describe here our own solution for this problem.

2a : o-epoxide H;3C OH
1 b : B-epoxide OH

When vinyl iodide 4% was treated with the ethynyl oxirane 510 in the presence of Pd(PPh3)4 (or
Pd(PPh3);Cl2: 10-20 mole %), Cul (10-30 mole %) and Et;NH (or i-PrNEt: 3-5 eq.) in DMF, THF, or
benzene at ambient temperature, no coupling product but merely decomposition of the starting oxiranes was
observed. This is in agreement with the report by Pale et al.3 After considerable experimentation, we found
that a catalyst Pd(CH3CN),>Cl (10-20 mole %) even in the presence of Cul (10-30 mole %) and i-PryNEt (3-5
eq.) in DMF at ambient temperature afforded the desired coupling product in moderate to good yields. Thus,
the treatment of 4 and 6° with ethynyl oxiranes § (1.5 eq.) under these conditions gave rise to 2 and 1,
respectively, in 54-70% yields after silica gel flash chromatography.!1.12 When the reaction was performed
under Stille's conditions’ the coupled products were obtained in only low yield (<20%).
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TBSO/,,' Pd(CH3CN),Cl , 0,
@—' Cul, i-Pr,NEt, DMF 2%557 %)
/ * o,
P OH room temperature, 10 h 2b (54%)
4 5a : a-epoxide
b : B-epoxide
MOMO,, I Pd(CH3CN),Cl o
’ Cul, i-PryNEt, DMF
+ 5a 1 (70%)
TBSO =_ CN room temperature, 2 h
TBSO
6

In summary, we have succeeded in coupling of the ethynyl oxiranes with the densely functionalized

cyclpentenyl iodides using Pd(CH3CN)2Cl2 in the presence of Cul. Further studies directing toward
neocarzinostatin chromophore 3 and N1999-A2 through the above intermediates are in progress in our
laboratory.
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Functionalized cyclpentenyl 1odides were synthesized in a similar manner to our recent report.’
Synthesized from D-mannitol and the details will be reported separately.

All compounds were characterized by IR, lH-NMR, 13C-NMR, and HRMS.

Ethynyl oxirane Sa was added dropwise to the reaction mixture: the slow addition of 5a increased the
yield of 1.
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