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Abstract 

One-pot orrho-lithiation and copper transmetalation with CuCN . 
LiCl of N,N-diethylbenaamides afford the corresponding aryl 
cyanocuprate, which gives coupling with some aliphatic halides in 
fair to good yields. 

The alkyllithium-induced regiospecific deprotona- 
tion ortho to a directed metalation group (aromatic 
directed metalation) is an important synthetic tool for 
the synthesis of polysubstituted aromatic compounds 
which are difficult to prepare via conventional elec- 
trophilic substitution [ll. One of the most effective and 
useful orrho-metalation director groups is N,N-dieth- 
ylbenzamide. Indeed o-lithio-iV,N-diethylbenzamides 
react with a large variety of electrophiles producing 
good intermediates for the synthesis of substituted 
aromatic compounds, including natural products [21. 

Unfortunately, simple o-lithiated benzamides do not 
allow the direct regioselective introduction of long and 
branched alkyl chains onto the aromatic ring, because 
these organometallics do not couple with aliphatic 
halides, with the only exception of methyl and ethyl 
iodides [3]. 

We overcame this limitation to the synthetic versatil- 
ity of directed aromatic metalation by modifying the 
original organometallic species. We thought that the 
conversion of the lithioamide into another organo- 
metallic species with less basic and more nucleophilic 
properties would permit the coupling reaction with 
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halides, avoiding unwanted elimination side reactions. 
Some examples of coupled ortho-lithiation and trans- 
metalation have been already described. Organomag- 
nesium derivatives have been prepared by transmetala- 
tion from the lithiated benzamides [4] and copper 
derivatives have been obtained from ortho-lithiated 
oxazolines [5]. Nevertheless these organometallic com- 
pounds react only with ally1 bromide and this does not 
constitute a general method for the alkylation of aro- 
matic substrates. 

We investigated the reactivity of copper compounds, 
since copper organometallics are good nucleophilic 
reagents [6] and possess low basicity. Here we report 
our results on the synthesis of aryl cyanocuprate [7 * ] 
derivatives from the ortho-lithiated amides and their 
reactivity with aliphatic halides and analogous elec- 
trophiles. 

‘BuLi/TMEDA CuCN.LiCI ~ 

THF/ - 78°C THF/ - 78°C 

R 

lR=H 
2 R = 3,5-OMe 
3 R = 2-OMe 
4 R = 2,4-OMe 

R 

Ortho-lithiation [3] (1.1 eq. “BuLi/TMEDA, - 78”C, 
‘IT-IF, 45 min) of amides 1, 2, 3, and 4 resulted in a 
yellow solution, to which was added successively by 
syringe a colourless solution of CuCN * LiCl 1: 1 com- 
plex [8] (1 eq., 0.4 M in THF, - 78°C) giving a white 
clear solution of the amide cyanocuprates [9 * I. Halides 
and other electrophiles (3 eq.) were added to the 
cuprates at -78°C the solution was allowed to warm 
overnight to room temperature and then stirred for 
some hours. Whereas ally1 and benzyl bromide reacted 
in a short time (30-90 min) and at low temperature, 

* Reference number with asterisk indicates a note in the list of 
references. 
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TABLE 1. Coupling reactions of N,N-diethylbenzamides 

Entry Amide Electrophile Coupling Yield (%) b 
product ’ 

10 

11 

12 

13 

14 

15 

1 

1 

1 

1 

2 

2 

,3 

3 

4 

4 

4 

/-Br 

A/J 
WI 

w’ 
/-Br 

A.2 
WI 

w’ 
/-Br 

Q 1’ Br 

la 8.5 

lb 30 

lc 62 

Id 72 

2a 92 

2b 3.5 

3c 58 

3d 65 

4a 98 

4e 85 

4b 60 

4c 30 

4b 0 

4b 0 

41 10 

a All products were isolated and fully characterized by NMR and MS 
spectra. b Yields were determined from NMR and GLC of crude. 

the less reactive alkyl halides needed several hours 
(12-24 h) at room temperature. After workup liquid 
chromatography [ 10 * ] we obtained the corresponding 
alkylated amides. 

The results in Table 1 show that coupling reactions 
with ally1 and benzyl bromides are almost quantitative, 
while reactions with alkyl halides give fair yields. The 
coupling with benzyl bromides and alkyl halides is 
noteworthy because these substrates do not react both 
with o-lithio and with o-bromomagnesium benzamides 
[41. These results suggest that these cyanocuprates may 

be reactive towards other substrates not reactive with 
usual o-lithiated amides. Concerning the leaving groups 
on the alkyl halides, the iodides are better than bro- 
mides, and there was no reaction with the analogous 
tosylates and triflates. Moreover we noted a strong 
steric hindrance in the coupling of secondary halides 
(entry 15). In some cases (entries 2 and 6) we found 
unexpected lower yields of alkylated products together 
with by-products of self-condensation of the organo: 
metallic compound. Probably side reactions are faster 
than coupling with isobutyl iodide with amides 1 and 2, 
lacking methoxy group in the &ho-position. 

In conclusion, these new cyanocuprate derivatives of 
N,N-diethylbenzamides have interesting reactivity and 
synthetic utility, giving coupling reactions with sub- 
strates such as alkyl and benzyl halides that do not 
react with organometallics obtained by aromatic di- 
rected metalation [41. The transmetalation of ortho- 
lithiated benzamides into cyanocuprates allows the di- 
rect regiospecific introduction of allyl, benzyl, and alkyl 
moieties, widely extending the utility of the benza- 
mide-directed metalation strategy. 
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