
Pergamon 
Tetrahedron Letters, Vol. 38, No. 42, pp. 7353~7356, 1997 

© 1997 Elsevier Science Ltd 
All rights reserved. Printed in Great Britain 

PII: S0040-4039(97) 10010-7 0040-4039/97 $17.00 + 0.00 

FIRST G E N E R A T I O N  OF THE DIENEDIYNE P O R T I O N  OF A 
D I E N E D I Y N E  M O D E L  OF THE N E O C A R Z I N O S T A T I N  

C H R O M O P H O R E  BY A M C M U R R Y  R E A C T I O N  

Mark Rucker and Reinhard Briickner* 

Institut fiir Organische Chemie der Georg-August-Universi~t, Tammannstr. 2, D-37077 G6ningen, Germany 

Abstract: The first 3--->6 type ring-closing dienediyne synthesis by means of a McMurry reaction was real- 
ized by converting the ketoaldehyde 20 into the 6-/10-membered bicyclic dienediyne 22. Diastereoselective 
pinacol couplings 20--->23 and 21--~24 giving 6-/10-membered bicyclic enediynediols were possible, too. 
© 1997 Elsevier Science Ltd. 

The neocarzinostatin chromophore 1 continues to arouse the interest of the organic chemical community 

because of its pronounced anti-tumor activity ~. After the mechanism of action of  compound 1 had been 

clarified 2, an intensive search for dienediynes started that would hopefully be stabler than the exceedingly 

labile natural product 1. Many strategies were developed in this context 3. Our own contribution is a bis(enol- 

trifluoromethanesulfonate) + alkyne~ + alkyne2 --~ dienediyne coupling approach 4. It enabled us recently to 
synthesize the dienediyne epoxycarbonates 4a 5 and 4b 6, ring-expanded analogs with considerable structural 

resemblance to I 7. Key-steps in these syntheses were McMurry couplings of the ketoaldehydes 2a 5 and 2b 6 

which led to the trienediynes 5a and 5b, respectively (Scheme 1). The efficiency of these reactions suggested to 

ring-close under McMurry reactions also ketoaldehydes 3. The first synthesis of a dienediyne 6 by such a 

strategy is communicated here s. 
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The diyne moiety of our type-3 ketoaldehydes 20 and 21 was made accessible in form of building block 
10 (Scheme 2). A first route to 10 proceeded via the diyne 7 9 and was terminated by a hydroxymethylation of 
its --~C-H group (---> propargyl alcohol 8) and C-desilylation. A shorter and higher-yielding access to 10 was 
patterned subsequently - and at the time unknowingly - in analogy to Cunico's and Nair's recent synthesis of 
the related diyne 9 to. The commercially available iodobenzyl alcohol U was oxidized to aldehyde 12. The lat- 
ter reacted with ethynylmagnesium bromide to the propargyl alcohol 13. Silylation with tert-butyldimethylsilyl 

chloride and a Pd-catalyzed coupling with 2-propynq-ol it furnished the diyne 10. Its overall yield was 43% 

instead of the previously obtained 24%. 
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Scheme 2. a) nBuLi (1.05 equiv.), THF, -78°C, 30 rain;formaldehyde (4.0 equiv.), 3 h; 64%.- b) KF (2.0 equiv.), MeOH, 
room temp.; 4 h.- c) Pd(PPh3)2CI2 (0.05 equiv.), Cul (0.15 equiv.), propargyl alcohol (2.0 equiv.), HN(iPr)2, THF, room. 
temp, 24 h.- d) PDC (I.5 equiv.), CH2CI2, r.t., 12 h.- e) HC=-CMgBr (<- 4.8 equiv.), THF, -60°C, 14 h.-39 tert-BuMe2SiCl 
(3.3 equiv.), imidazole (3.0 equiv.), CH2Clz, room. temp., 12 h. 

Diyne 10 was coupled with the iodocyclohexenone 16 in the presence of Pd2(dba)3.CHCl3 and P(2-furyl)3 
at room temperature in 78% yield (--->18; Scheme 3). A similar coupling (--> 74% 19) succeeded between diyne 
10 and the iodocyclohexenone 17 which stemmed from the iodination t2 of Danishefsky's enantiopure cyclo- 
hexenone 15 ~3. The coupling products 18 and 19 were oxidized with the Dess-Martin reagent t4 to the ketoal- 
dehydes 20 and 21, respectively. These compounds were treated with low-valent titanium 15 under the condi- 
tions of the previously realized 2a--->5b s and 2b---->5b conversions 6. At +30°C, the mono-siloxylated ketoalde- 
hyde 20 underwent the desired olefination reaction and delivered the benz-annulated dienediyne 22 in 17% 
yield. Two olefinic 300 MHz IH NMR resonances ~5 = 5.87 (9-H) and 6.09 (14-H) and corresponding 126 MHz 
13C NMR lines at ~5 = 106.37 (C-9) and 140.09 (C-14) underscore the correctness of our structure assignment 16 

A similar dienediyne synthesis starting from the bis-siloxylated dicarbonyl compound 21 failed. However, 
pinacol couplings succeeded with the mono- (20) and with the bis-siloxylated ketoaldehyde (20) upon treatment 
with low-valent titanium at -20°C ~5. Remarkably, both pinacol couplings 20--->23 17 and 21--->24 were 

completely diastereoselective. This propensity along with the higher yields of these reactions (60% and 40%, 
respective/y) compared to the 17%-yielding McMurry reaction 20---~22 make it worthwhile in the future trying 
to derive type-6 dienediynes from type-3 ketoaldehydes via pinacol intermediates rather than directly. 
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Scheme 3. a) 10, Pd2dba3CHCl3 (0.04 equiv.), tris(2-furyl)phosphine (0.12 equiv.), Cul (0.12 equiv.), NEt c, THF, room 
temp., 1 h.- b) Dess-Martin periodinane (1.3 equiv.), CH2Cl2, room temp., 1.5 h.- c) 12 (4.2 equiv.), pyridine/CH2Cl2 (v/v; 
I:1), O°C, 2 h.- d) DME complex of pre-reduced [by refluxing with Zn/Cu couple (183 equiv.) in DME for 6 hi TiCl~ (62 
equiv.); addition of DME solution of 20 by syringe pump at 30°C during 4 h.- e) DME complex of pre-reduced [by 
refluxing with Zn, Cu couple (92 equiv.) in DME for 6 h] TiCl3 (30 equiv.); addition of DME solution of 20 by syringe 
pump at -20°C during 4 h.-39 Same es (e) with solution of 21.- * Only one configuration realized at this stereocenter 
relative to other stereocenter(s) of this compound. 
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