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This is the conversion of a carboxylic acid (by its acid chloride) to an amine with one less carbon.

Another lie has been told here for the sake of clarity. The truth appears to be that the loss
of N, from the acyl azide and migration of the R group are probably concerted. No discrete nitrene
has even been isolated or trapped from this reaction, and it's doubtful that one ever actually exists.
As a result, the mechanism is really more properly written as:
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Aside:

There are several other reactions which are essentially the Curtius rearrangement, but go by
another name. The only difference the method of generation of this 'putative’ nitrene. (see Lossen
rearrangement (March 8-16), Hofmann rearrangement (March 8-14), Schmidt reaction (March 8-

17)).
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Beckmann Rearrangement (March 8-18)

Like the Curtius rearrangement, the Beckmann rearrangement involves the migration of an
alkyl group to an electron deficient N atom. This time, however, there is a charge (+) involved. This
rearrangement starts with an oxime, which is an imine-like derivative of a ketone .
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Oximes do have geometric isomers, like alkenes. Not surprisingly, the oxime which is normally
formed has the OH cis to the smaller R group.

Y MATOR )(on MinoR
SomMe
ﬂsc)‘\ L CMy ToomER Wal QM My TsomeR

wo

Rearrangement of these can be induced by subjecting these oximes to strong protic acid (i.e.,
H,SO,) or Lewis acid (i.e., PCls). The rearrangement itself is very much like a Baeyer-Villiger,
involving an N instead of an O. The final product is a 2° amide. This works very well for both cyclic

cases and acyclic cases. ®
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Regiochemistry: The question then arises as to which of the two R groups on the ketone (or

aldehyde) migrates.
Again, the answer is quite similar to the Baeyer-Vllllger The migrating ability is based on the

ability of the potential migrating group to stabilize + charge in the transition state. SO the order is..
3° alkyl > 2° alkyl > 1° alkyl > methyl
-curiously, an H atom very seldom migrates.
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Arndt-Eistert Synthesis

The Arndt-Eister synthesis is actually a two step procedure, the rearrangement
part of which is called the Wolff rearrangement. The rearrangement portion features the
generation of a carbene from a diazo ketone. This should therefore look very much like the
carbon version of a Curtius rearrangement. The overall transformation is the conversion of an acid
chloride (which is a simple derivative of an acid) to an acid with one more C atom in the chain.
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Diazoalkanes are neutral species that can be described best by two resonance forms. The
left resonance form contribution suggests that these are nucleophilic at carbon (in fact, they also are
a bit basic), and this is indeed true.

S N® o }
. E)\’-\?— @?_/:l > }.\2_C == DhraZoMETHANE

~de _
B—C ~-C\ + CH3Ny ———— _— % CH N3
0y o

Diwnzo KETOME

Thermolysis (or photolysis or treatment by Ag"' salts) of the indicated diazoalkanes
generates the carbene. A carbene is divalent at carbon, which means there are only six valence
electrons; therefore, they are both electron deficient and highly reactive. Unlike the Curtius
rearrangement, evidence for the existence of the carbene as a short-lived intermediate in the Wolff
rearrangement does exist. [‘)
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The electron deficiency of the carbene is again relieved by migration of the R group on the
carbonyl, along with its bonding electron pair (much like the Curtius). The result, a ketene, is also
pretty reactive, and either water (to give the acid) or alcohols (to give the ester) attack the carbonyl
carbon of the ketene quite readily.
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Once again, the extension of a carboxylic acid by one C atom is a very useful tactic.

Examples
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Acipi. CHLORIDE
Sugeric Acid
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Paone FunmcTionAl, GROUPS ALL SURVINE.
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