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Abstract 

N- vs O-alkylation reactions of 8-benzyloxy-2(1H)-quinolinone have been investigated using 
both classical and phase transfer conditions. The influence of reaction solvents/conditions was 
found to have a dramatic effect on selectivity, with opposite trends to that observed for 2-pyridone 
alkylation. © 1999 Elsevier Science Ltd. All rights reserved. 
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As part of an ongoing study ~ aimed at synthesising dendroid peptide (conotoxin) mimetics we 

selected 8-hydroxy-2(1H)-quinolinone as a potential core (not least because 2(1H)-quinolinone 

derivatives are themselves of biological interest2). The synthesis requires two. successive 

alkylations, first at the 8-hydroxyl group and then on nitrogen. This first alkylation can be 

achieved selectively following a modified literature procedure 2c to give 8-benzyloxy-2(1H)- 

quinolinone. 3 The second alkylation, however, involves an ambident anion and can be expected to 

yield a mixture of N- and O-alkylated products. 

N- vs O-alkylation of 2-pyridone 4 and other heterocyclic ambident anions s has been 

extensively investigated. Selectivity depends on solvent, cation and alkylating agent. In the case 

of 2-pyridone, 4a alkylation of the sodium salt with benzyl bromide in DMF leads to selective N- 
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See table 

2 OCH 3 3 OCH3 

Entry X Solvent/base Catalyst Temperature (time) 2 : 3 a 

1 C1 DMF/NaH rt (24h) then 55°C (22h) 2.6 : 1 
(71%:26%) 

2 C1 Toluene/water/NaOH TEBA 55°C (66h) then reflux (4h) I : 1 
(39%:47%) 

3 CI Toluene/KOH TBAB rt (22h) then 55°C (5h) 1 : 1.3 
(43%:54%) 

4 Br DMF/NaH rt (18h) 1.6 : 1 

5 Br Toluene/water/NaOH TEBA 55°C (24h) then 90°C (22h) 1 : 1.5 

6 Br Toluene/KOH TBAB rt (19h) 1 : 2.8 

7 Br CH2C1JKOH TBAB rt (19h) 1 : 1.1 

8 Br CH3CN/KOH TBAB rt (19h) 1 : 1.2 

9 Br Ether/KOH TBAB rt (92h) 1 : 2.1 

10 Br Benzene/KOH TBAB rt (19h) 1 : 2.2 

11 Br Toluene/KOH TBAI rt (19h) 1 : 3.6 

12 Br Toluene/KOH TEBA rt (6 days) 1 : 2.6 

a ratio based on IH NMR spectroscopy of the product mixture. Yields in parentheses refer to 
isolated products (column chromatography). (TEBA = benzyltriethylammonium chloride, TBAB/I 
= tetrabutylammonium bromide/iodide). 
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alkylation (97:3) whereas using the silver salt in benzene leads exclusively to the O-alkylated 

product. Phase transfer conditions are often employed in such alkylations and have been reported 

to favour the formation of N-alkylated products (and in certain cases only N-alkylation is 

observed). 5 Alkylation of 2-pyridone using liquid-liquid phase transfer conditions was found to 

result in preferential N-aikylation (N:O = 4:1). This ratio is essentially unaffected by change of 

organic solvent, temperature or alkylating agent. 4b Selective O-alkylation of 2-pyridone has been 

achieved using Mitsunobu conditions. ~ 

Our first attempt to alkylate 8-benzyloxy-2(1H)-quinolinone using "classical" conditions (3- 

methoxybenzyl bromide, DMF, Nail) gave the unwanted O-alkylated material as the major 

product. 6 Different reaction conditions were therefore systematically investigated in order to find a 

set of conditions which would favour N-alkylation. The results are summarised in the table] It 

can be seen that a number of factors control N- vs O-alkylation in this reaction. "Classical" 

conditions (DMF, Nail) favour O-alkylation with selectivity most pronounced when the rate is 

slowed through use of a benzyl chloride as alkylating agent. It is interesting to note that this 

selectivity contrasts the observations for alkylation of 2-pyridone. Liquid-liquid phase transfer 

conditions offer no selectivity (chloride) or moderate selectivity in favour of N-alkylation 

(bromide). Solid-liquid phase transfer conditions, however, resulted in preferred N-alkylation. 

The selectivity was extremely sensitive to the reaction solvent. Use of TBAI in toluene (KOH 

base) was found to give the highest selectivity of 3.6:1 in favour of N-alkylation 8 (in this case the 

alkylating agent is likely to be a mixture of benzyl bromide and iodide with concomitant increased 

reaction rate). 

In conclusion we have shown that N- vs O-alkylation in 8-benzyloxy-2(1H)-quinolinone can 

be controlled by careful choice of alkylation conditions. Selectivities up to 3.6:1 in favour of N- 

alkylation have been achieved using solid-liquid phase transfer conditions. 
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rag, 1.3 equiv.), 8-benzyloxy-2(1H)-quinolinone (100 rag, 0.4 retool) and TBAI (29.4 rag, 
0.2 equiv.) in dry toluene (8 ml) at rt under N 2. The mixture was stirred at rt for 19 h, 
poured onto water and extracted with ethyl acetate. The organic layer was washed with 
brine, dried (Na2SO4) and evaporated to give a pale yellow oil. 1H NMR spectroscopy of the 
oil indicated that 2 and 3 were the only products present in a ratio of 1:3.6. 


