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AI%TKACT: Electrcn-rich arcncs react with bis(2,2.2-uichloroetyl) axodicarboxylate in 3 M lithium perchlorate-diethylelher 
or acetone solution to produce para-substituted aryt hydraxides in high yields. The corresponding aromatic umines are readily 
obtaiued by reducing the hydruzides with zinc in ucetic ncid. 

Aromatic amines are important compounds as they are incorporated in different classes of biologically 
active molecules. Notable examples of active compounds containing derivatized aromatic amines in their 
structure include antibiotics,’ analgesics* and R-adrenergic blockers.’ Furthermore, aromatic amines are key 
intermediates in the synthesis of a variety of aromatic compounds via diazotization’ and nucleophilic 
substitution reactions.’ Conventional methods for the synthesis of anilines involve an electrophilic aromatic 
substitution’ usually via a nitration’ followed by reduction by catalytic hydrogenation, metals in acidic medium 
or with hydrides such as Na,BH$, (Lalancettc’s reagent). * Aromatic amines can be also prepared by a 
vicarious nucleophilic aromai.ic substitution of hydrogen (VNS)9 or nucleophilic substitution of halogen 
(SNk’)” with amines as nucleophiles. 

Over the last six years, it has been demonstrated that azodicarboxylates are an effective source of 
positive nitrogen.” For example, azo molecules were used as aminating species in the synthesis of cr-amino 
acids,” 2aminosaccharides,” allylic amines” and lactams.‘5 We rationalized that azo compounds could also 
served as an aminating agent for arenes provided the substrate and the azo compound itself are sufficiently 
reactive. 

The thermal and acid-catalysed electrophilic reactions of azodicarboxylates with alkylbenzenes and 
some substituted phenols have already been reported.‘” In these reports however, high temperatures or strongly 
acidic conditions (H2S04, BF,*ET,O neat) were required to allow the amination reaction. Also in 1987, 
Demers and Klaubert have described the preparation of aryl hydrazines from the condensation of aryl lithiums 
or aryl Grignards with bis(tert-butyl) azodicarboxylate to afford aryl hydrazides.” From our previous 
observations, ‘)-” it was anticipated that aromatic amines could be prepared under mild conditions, via the 
amination of arenes with bis(2,2,2-trichloroethyl) azodicarboxylate. (BTCEAD). We detail herein, pratical 
conditions for the amination of electron-rich arcnes. 

In an initial attempt we observed that aromatic molecules, even electron-rich substrates, are inert toward 
conventional and electron-deficient azo reagents such as bis(tert-butyl)- and bis(2.2.2~trichloroethyl) 
azodicarboxylates. Consequently, activators were required to achieve the present goal. Grieco and co-workers 
have reported that some organic reactions can be tremendously accelerated when conducted in 3 M lithium 
perchlorate-diethyl ether or acetone solutions.‘* Under these neutral conditions, it was observed that electron 
rich arenes do indeed react with bis(2,2,24richloroethyl) azodicarboxylate (BTCEAD) to give the desired 
aminated product (Scheme 1). With anisolc (1) and 1,Zdimethoxybenzene (3) as substrates, the reactions were 
performed at 65°C in 3 M LiCIO,-dicthylcther solution for the former and at 75OC in acetone for the latter. 
As N precorrtion a sideshield was rrsrdfor the prrsmt reuction. After aqueous work up and extraction (EtOAc). 
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the hydraxides 9 and 11 were isolated by Rash chromatography in 99% and 82% yields, respectively. This 
aryl amination reaction is selective and is pora-diited, the hydrazldes 9 and 11 were isolated as a single 
regioisomer. These conditions am compatible with phenolic compounds, for example, phenol (2) was 
exclusively para-aruinated to give 10.’ B’ICBAD (1.5 equlv.) adda to 1.3-dimethoxybenxene (4) at room 
temperature to give the hydraxide 12 within an hour. In the case of 1,3&rimethoxybenzene@), the reaction 
was completed witbin a few minutes to provide (13) and no bisaminated product was observed. N,N- 
dimethylaniliie (6) was found to be also very reactive to readily produce the hydra&e 14 in 76% yield.” 
These mild aminating conditions of arenes can be applied to mom sophisticated molecules that will probably 
not survive strongly acidic nitration conditions. For example, with substrams 7 and 8. the adducts 15 and 16 
were isolated in 82% and 91% yields respectively after 1 hr at room temperature. 

The aryl hydmzides (9-16) prepared during the present study were easily converted in high yields to 
their corresponding anilines (17-23) by reduction with zinc dust in acetic acid. 

In summary, electron-rich amne compounds were regioselectively aminated under neutral conditions.20 
We believe that lithium perchlorate may play two roles in the present reaction which are the activation of the 
azo compound and the stabilization of the acomplex that might be involved in the reaction.” The conditions 
used for the present amination of arenes could be eventually applied to other systems and work is progressing 
in this area in our laboratories. 
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