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Abstract: Dilithiated species 1, 2, and 3, generated by metal-halogen exchange and 
directed ortho metalation, undergo reaction with electrophiles to afford, in high yield, 
polysubstituted aromatics 6, 7, and 8 respectively; 9 is formed via a bis anionic Fries 
rearrangement of 3. 

The accelerating utility of organolithium intermediates in synthesis has given momen- 

tum to structural and theoretical studies1 in order to provide much needed insight into 

the nature and reactivity of these species. Among these, dilithiated aromatics, invari- 

ably generated by metal-halogen exchange,* constitute relatively unknown,3 

synthetically underdeveloped4 intermediates. In the context of our methodological work 

on the directed ortho metalation reaction,6 we have studied the generation of dilithiated 

tertiary benzamides 1, phthalamides 2 by metal-halogen exchange,and O,O'-aryl 

dicarbamates 3 by directed metalation processes.6 Herein we demonstrate that these 

dimetalated species7 offer new approaches for the preparation of highly carbon- and 

heteroatom-substituted benzene derivatives. 

Treatment of N,N-diethyl benzamide 4a with up to 3 equiv of I-BuLi (3 equiv TMEDA/THF/ 

-78°C) followed by quenching with excess of various electrophiles (MeOD, MeI, DMF) afforded 

monosubstituted products 4b (40-60% yields) with no evidence (NMR, GLC) of 2,6-disubstitu- 
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tion. However, when 4a was metalated with 2.2 equiv of s-BuLi/2.2 equiv TMEDA/THF/-78°C 

and then treated with an excess of TMSCl, the 2,6-disilylated benzamide 6a was obtained in 

90% yield. In light of recent observations concerning the compatibility of TMSCl with 

LiTMP in aromatic metalation8 and the slow rate of reaction between TMSCl and s-BuLi,9 

the formation of 6a may be rationalized by a stepwise lithiation mechanism.lO The 

successful mono metal-halogen exchange on an o-bromobenzamidell and the availability 

of 6b by bis ipso bromodesilylation I2 of 6a prompted bis metal-halogen exchange 

experiments on 6b. In the event, metalation of 6b under optimized conditions (4.4 equiv 

t-duLi/THF/-78"C/3U min)I3 followed by quenching with selected electrophiles led to 

2,6-disubstituted benzamides 6c-f (Table). The results of clean 2,6_disubstitution with 

electrophiles which are expected to react rapidly with the alkyllithium reagent strongly 

support the intermediacy of the dilithiated species 1. I4 
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Metalation of the N,N-diethyl phthalamide 5a using 2.2 equiv of I-BuLi/2.2 equiv 

TMEOA/THF/-78°C followed by TMSCl quench resulted in the isolation of monosilylated (5b, 

52%) and disilylated (7a, 20%) products.15 However, sequential treatment of 5a with 3 

equiv f-8uLi/3 equiv TMEDA/THF/-78°C followed by quenching with an excess of TMSCl under 

the conditions used for the formation of 6a furnished the disilylated phthalamide 7a in 64% 

yield. Bis ipso bromodesilylation (8r2/CH2C12/40°C/4h) afforded the corresponding 



dibromo derivative 7b (89% yield). Metal-halogen exchange on 7b (4.4 equiv i- 

BuLi/TtiF/-78"C/30 min)l3 resulted in the formation of 2 which upon quenching 

with excess electrophile gave the 3,6_disubstituted phthalamides 7c-f (Table). l6 

Table Keaction of Dianions 1, 2, and 3 with Electrophiles 

Substrate Electrophile Product Yield, %a Mp (bp)'C 

6b MeOD 

6b Me1 

6b (MeS I;! 

6b 12 
7b MeOD 

7b Me1 

7b (MeS 12 

7b *2 
8a TMSCl 

6c 97b 82-85/0.01 mne 

6d 84 106-108/0.02 nme 

6e 65 89-90f 

6f 59 112-114f 

7c 56c 120-128/0.10 mne 

7d 69 64-679 

7e 65 94.5-95.59 

7f 74 128.5-129.5f 

8b 67 175-176h 

8a MeOD & 83d 101-102h 

8a (MeS)2 ad 71 zoz-zoah 

8a ClCONEt2 8e 63 151-152h 

a Yields correspond to purified (chromatographed and/or distilled and recrystal- 
lized) materials. b d2 = 95% by MS. c d2 = 92% by MS. d d2 = 85% by 
MS. e Temperature of Kugelrohr oven bulb-to-bulb distillation. f Recrystal- 
lized from EtzO/hexane. j Recrystallized from hexane. h Recrystallized from 
Cti,Clz/hexane. 

In contrast to the above unsuccessful attempts to form dilithiated species 

1 and 2 based on the powerful ortho metalation ability of the tertiary 

amide function,5 direct generation of the dilithiated species 3 was achieved by 

subjecting the O,O'-aryl dicarbamate 8a 17 to standard metalation 

conditions (2.2 equiv I-BuLi/2.2 equiv TMEDA/THF/-78°C). Subsequent treatment 

with electrophiles led smoothly to 2,5-disubstitued products 8b-e (Table). 

Furthermore, warming a solution of the dianion 3 to room temperature resulted in a 

bis anionic Fries rearrangement.17 to give, after methylation (MeI/K,COs/ 

Acetone), the terephthalamide 9 in 25% overall yield. 

These readily generated, reactive dilithiated benzamide, phthalamide, and 

aryl dicarbamate synthons may find utility in the regiospecific construction of 

polysubstituted arenes.18,19,20 
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