
Pergamon 
!i~rnildro~~ L<,rrers. Vol 36. No. SO. pp 9141-9144. 1995 

Elsewer Science Ltd 
Printed m Great Britatn 

0040.4039/95 $9.50+0.00 

Regiospecific Substitution of N-Acyl-2,3-dihydro-4-pyridones 
at C-5 via Halogenation and Cross-Coupling. 

Daniel I.. Comins*, Sajan P. Joseph* and Xinghai Chen 

Department of Chemistry 
North Carolina State University, Raleigh, NC 27695-8204 

Abstract: The C-5 position ofN-Acy1-2-alk~~l-2,3-ditlydro-4-pyridones can be substituted by 
halogenation followd by u cross-coupling or carbonylution reaction. 

N-Acyl-2,3-dihydro-I-pyridones 1 are useful building blocks for alkaloid synthesis. These 
heterocycles can be readily prepared in one step by the addition of organometallics to I-acyl salts of 4- 

. ^ 
methoxypyridine. “‘ We recently developed a method for the enantioselective preparation of 1 by the 

addition of Grignard reagents3 or metallo enolates4 to homochiral I-acylpyridinium salts such as 2. The 

synthetic potenti‘al of enatiopure 1 has been demonstrated by us in the asymmetric syntheses of 

indolizidine, 4b quinolizidine,5 piperidine, 4b’h and cis- and trans.decahydroquinoline7 alkaloids. As part of 

a program centered on expanding the scope of the synthesis and synthetic utility of N- 
acyldihydropyridones, we have been investigating methods for introducing ring substituents in a 

regiospecilic manner. Substituents can be introduced on 1 at C-6 through 1,4-addition reactions, 108 at C-4 

by 1,2-addition with organocetium reagents,’ and at C-3 via enolate alkylation. 8a.10 In this communication 

is reported the regiospecific substitution of 1 at C-5 using a halogenation and palladium-catalyzed cross- 
coupling sequence. 
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R’ = (+)- trans-2-(a-cumyl)cyclohexyl (TCC)” 

Dihydropyridone 1 (K = Me, Rt = Ph) on treatment with NBS (1.0 eq, CH,Cl,, 0 “C-+RT) gave a 

93% yield of the desired C-5 brominated product. Although this was a simple method for the C-5 

halogenation of 1, subsequent attempts at palladium-catalyzed cross-coupling of the a-bromoenone failed. 

The sluggish reactivity of a-bromoenones in cross-coupling reactions has been observed.t2 We next turned 

our attention to the preparation of the a-iodo derivatives. The use of NIS was unsatisfactory as the yields 
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were often low and variable. The procedure of Johnson and coworkers (I*, pyridine, Ccl&” which is 

effective for the preparation of various a-iodoenones, also gave poor results with 1. Finally, the desired a- 

iodo-2,3-dihydro-4-pytidones were prepared in reproducibly high yield using NIS and a catalytic amount of 

[hydroxy(tosyloxy)iodo]benzene (HTIB)14 as shown in Table I. 

0 

NE., cat. HTIB 
I 

w 
CH&, rt, 3 d 

1 R. R’ = Me, Ph 3 R, R’ = Me, Ph 

Table I. Preparation of 5-iodo-2,3-dihydro-4-pyridones 3 

K R’ Y icld.‘.b ( % ) 
Ph C”, 84 

Ph 

CH, 

c‘il, 

Ph 19 

CH, 98 

Ph 90 

a) The rcact~ons wvrc pcrformcd on B 1.5.2.0-mmol scrlle. b) Yield of purified product obtained from radial PLC (silica gel, 
EtOAc, hexancs). 

With i-iodo-2,3-dihydro-4-pyridones 2 in hand, the Stille cross-coupling reactions 15 with vinyl- 

and phenyltributylytin were examined. The results are given in Table II. As shown, the yields are good for 

this conversion, and they are similar to the results obtained by Johnson and coworkers using carbocyclic a- 

iodoenones. 
13 

0 

J? 

I 

R “: 
C02Ph 

0 

R’SnRz3 
R’ 

* 
Pd(Ph,P),. J5 

R : toluene, 90 ‘C 
C02Ph 

3 4 

Table II. Stille coupling reactions of 3 

R R’ R” Yield.“b ( % ) 

CH, CH=CH, c tr, 19 

CH, Ph BU 70 

Ph CH=CH, c H, 70 

Ph Ph BU 61 

a) The reactmns wcrc pcrformcd on a 0.2~0.5.mmol scale. h) Yield of punfzd product obtained from radial PLC (silica gel, 
EtOAc, hcxrmes) 
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In the presence of a palladium catalyst and CuI, trimethylsilylacetylene undergoes coupling 16 with 3 

to give the C-S acetylenic derivative 5 in high yield (R = Me, 98 %; R = Ph, 78 %). 

0 

CO*Ph 

TMS 

H-TMS 
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PdIP/PhsP, Cul, TEA, 
toluene. rl, 3 d C02Ph 

3 R=Me, Ph 5 R=Me. Ph 

Palladium-catalyzed carboalkoxylation l7 reactions of dihydropyridones 3 were also performed. On 

treatment of 3 with carbon monoxide, methanol, TEA and a catalytic amount of a palladium- 
triphenylphosphine complex FLtble III), esters 6 were formed in good yield (R = Me, 65 %; R = Ph, 67 
% ) 

Oehlschiager and Dodd reported that 2-unsubstituted dihydropyridones like 6 (R = H) are very 

receptive towards conjugate addition of organocuprates. ‘* It is expected that enantiopure dihydropyridone- 

esters 6 will be useful chiral building blocks for the asymmetric synthesis of complex, piperidine-containing 
alkaloids. 
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Table III. Carbonylation of dihydropyridone 3 

R C&3lYSl 

W PdI,, 2 Ph,P 

CH, P~CI,( PPh, )* 

CII, PK’I,( PPh, )* 

Ph PdCI,( PPh, ), 

Temp:C 

60 

60 

100 

hi) 

Y ield.“b ( % ) 

46 

65 

50 

61 

a) The reactions were pxlormcd on a 0.3.0.5~mm01 scale. b) Yield of purified product obtained from radial PLC (silica gel, 
EtOAc, hcxancs) 
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