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Abstract: Propargylic carbonates are cleanly converted to conjugated enynes by palladium-catalyzed elimination 
reaction under mild and neutral conditions. 

We have demonstrated that propargylic carbonates undergo a number of palladium-catalyzed synthetically 

useful transformations such as hydrogenolysis with formic acid,’ carbonylation,2 nucleophilic substitution,3 

coupling with acetylenes,4 and olefins.5 Elsevier and coworkers reported that derivatives of propargyl 

chloride react with Pd(0) to form o-allenylpalladium complexes and o-propargylpalladium complexes [or ( IS- 

prop-2-ynyl)palladium] depending on substituents. The latter is formed when there is a bulky substituent at the 

C-3 carbon.6 Formation of similar complexes 2 and 3 as intermediates is expected in the palladium-catalyzed 

reactions of propargylic carbonates. All palladium-catalyzed reactions of propargylic carbonates we found so 

far can be explained by the formation of the allenylpalladium methoxide 2 as the common intermediates. 

We examined the palladium-catalyzed elimination reaction of propargylic carbonates, expecting that 

conjugated enynes 5 would be formed through p-elimination of Pd-H from the intermediate 3, rather than 

cumulative trienes 4 from 2.7 In the event, we have observed that the conjugated enynes 5 are provided 

selectively in good yields without contamination of the cumulenes 4, as shown in Scheme I. 
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As the first exceptional reaction which can be explained to proceed via the propargylpalladium complex 8 

instead of the allenylpalladium complex 7, we found that propargylic formates undergo smooth 

hydrogenolysis to give disubstituted acetylenes 9 by using the active palladium catalyst 

[Pd(acac)2/Bu3P=l/l].s 

6 1 8 9 

The elimination reaction proceeded with a variety of propargylic carbonates under mild and neutral 

conditions, the results being listed in Table I. The reaction with tertiary propargylic carbonates derived from 

cyclic ketones proceeded smoothly to give conjugated enynes in good yields (entries l-5).9 On the other 

hand, the reactions of the tertiary carbonates derived from 2-octanone, which should provide two 

regioisomeric olefins, were significantly affected by the palladium catalysts used (entries 6 and 7). That is, 

l,l-disubstituted olefins were formed by Pd(OAc)#‘Ph3 in a highly regioselective manner. In sharp 

contrast to this, trisubstituted olefins were afforded selectively by the action of Pdz(dba)$dppf. Bidentate 

phosphines are suitable for selective formation of trisubstituted olefins, dppf being much superior to dppe, 

dppp, and dppb.l” Interestingly, the adjacent oxygen functionality has much influence on the 

regioselectivity, l,l-disubstituted olefin being afforded with high regioselectivity (entry 8). Particularly, the 

reaction with Pd(OAc)z/PPh3 showed perfect regioselectivity. 

Next, secondary propargylic carbonates were subjected to this elimination reaction, giving rise to 

conjugated enynes as well by the action of Pd(OAc)flPh3 (entries 9-1 I), but in poor stereoselectivity (entries 

10 and 11). However, the reaction with Pdz(dba)$dppf was sluggish. By this reaction, labile 2-(alkynyl)- 

butadienes, not easily available by the conventional methods,lt were also obtained in satisfactory yields 

(entries 12 and 13). 

It is known that enynes can be prepared by the palladium-catalyzed coupling of terminal alkynes with 

vinyl halides.12 However, vinyl halides with functional groups can not be prepared easily. Thus, a new, 

efficient synthetic method for conjugated enynes we have developed would be useful for organic synthesis. 
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Table I Palladium-catalyzed elimination reaction of propargylic carbonates 

Entry fiOPaSY1 Palladium Time 
carbonates catalyst (h) 

Enynes Yielda) I/IIb’ 

(%I 
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A 1 sH13 

B 1 

A 2 Q.H- 

A 2 

B 2 

TBS TBS 

4 A 2 
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7H15 
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85 
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6 
6Hl3 

7 

8 
THP 

9 

6H13 

sH13 

12 

13 
THP 

A 

B 

A 

B 

A 

B 

B 

B 

B 

A 

A 

3 

1 

2 

2 

3 

4 

8 

1.5 

1.5 

0.5 

0.5 

84116 

28/72 

81/19 

7H15 
8.5 22/78 

THP 
76 72/28 

70 loo/o 
THP 

QTBS 

w7H15 83 

C4H-@k4H9 (i&2,48)‘) 

sH13 

79 

a) Isolated yields by flash column chromatography on SiO,. b) Determined by ‘H NMR(400 MHz) and GLC 
(capillary column: 25m x 0.3 mm). Geometry of trisubstituted olefins is tentatively assigned as E. 

c) Determined by ‘H NMR(400 MHz). 

(A): Pd2(dba)3/dppf (5 mol%/lO mol%) (B) Pd(OAc)#‘Ph3 (10 mo1%/30 mol%) THF, reflux 
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