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Synthesis of Azobenzenes in Flow

@wegnerlabs

Azobenzenes (AB) are no longer just used as dyes, but also as information and energy storage

systems. They were also examined in various other fields of research, such as organocatalysis,

photobiology and photopharmacology.[1-6] In order to reproducibly synthesize non-symmetric as well

as symmetric ABs efficiently and also in large scale, the Baeyer-Mills coupling reaction was

transferred into a continuous flow setup.[7]

Optimization 

Both starting materials with the same

concentration, dissolved in acetic acid, were

pumped by a Vapourtec E-Series System.

Temperature and residence time were optimized

by analyzing the collected mixtures by HPLC.

Substrate Scope 

Synthesis of electron poor ABs 

Comparison of ortho-, meta-, and para- derivatives revealed that for

electron rich anilines, the para-substituted ABs are formed in better

yields as ortho- and meta- analogues. Low yields of electron poor

anilines can be rationalized by their poor nucleophilicity. For most of

the compounds no purification was necessary.
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To excess also electron poor substituents as well as both sides of the AB scaffold, the flow system was modified. Subsituted

nitrosobenzenes were synthesized in situ in a biphasic system and subsequent phase separation. The conversion to

nitrosobenzene can be followed by in-line IR. Afterwards the optimized flow setup for the Baeyer-Mills reaction follows.

Large Scale

3t is known for its potential use as

molecular solar thermal energy (MOST)-

system and was synthesized in large scale

in this optimized flow setup.[1,8,9]
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Conclusion

The Baeyer-Mills coupling was

successfully transferred to a continuous

flow setup. This method provides fast,

high yielding and easily scalable

synthesis of a large number of non-

symmetric ABs.

For electron poor ABs the setup was

modified including in situ preparation of

nitrosobenzenes.

Flow Chemistry

Scalability

Phase 

separator

Cyclohexane

Cyclohexane


