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Examples of allylic rearrangement ascompanying bimolecular nucleophilic
substitution on primary allylic halides are rare (1,2) and allylic rearrange-
ment of allylic amines is apparently unknown (3). We have found that trans
a~(bromomethyl)-chalcone (I) (from the reaction of N~bramosuccinimides with
trans-q-methylchalcons in carbon tetrachloride containing benzoylpercxide)
in solvent pentane reacts with two molar equivalents of t-butylamine to
give exclusively, in high yield, the rearranged substitution product, o~
o[ =(N~t-butylamino)-bengyl]-acrylophenone (II), which under the proper
conditions may be induced to rearrange quantitatively to the thermodynamically
more stable isomeric form, a-[{N-t-butylamino)-methyl]-chalcone (III).

The latter rearrangement has been found to proceed by two mechanisms.
Although II is reasonably stable with respect to isomerization either in
the crystalline state or in solvent pentene, in solvent chloroform (and
other slightly polar solvents) it readily rearranges to ITI. Even in
solvent pentane, however, II reacts readily with added t-butylamine to
give the isomeric form ITI. The addition of other amines, such as
priperidine, to II in solvent pentane gives amine exchange in addition to
rearrangement yielding, in this case, a~-[(N-piperidinc)-methyl])-chaloone (IV).
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The wv, spectrum (95% ethanol) of I, m.p. 79°C, showed Amax, 257 mu

(13,700); 290 mx {13,800). The n.m.r. (4) spectrum (CCl,) showed a com-

plex mltiplet (10 H) centered at 72.4 (aromatic protons), a singlet (1 H)
. at 2,91 (benzal proton), and a singlet (2 H) at 15,50 (a-bromomethyl pro-
tons).

Anal. Caled. for C,gH;3Br0:C,63.803 H,U.36; Br,26.53. Found: C,63.83
4.6k Br,26.26.

The uv. spectrum (iscoctans) of II, m.p. 69°C, showed hmax, 2,3 mp
(11,900). The n.m,r. spectrum (CDCl,) showed a complex multiplet (10 H)
centered at t2.4 (aromatic protons), two singlets (1 H each) at t3.68 and
t4.28 (vinyl protons), a singlet (1 H) at T4,85 (benzyl proton), and a
singlet (10 H) at <8.92 (t-bgtylamino protons, C-H and N-H).

Anal, Calcd. for CaoHzaNO: C,81.87; H,7.90; N,4.77. Found: G,81.83;
H,7.85; N,u4.86.
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The uv. spectrum (iscoctane) of IIT, m.p. 105°C, showed Amax, 255 mgp
(11,500); 283 mp (16,100). The n.m.r. spectrum (CDCly) showed a complex
multiplet (10 H) centered at 2.4 (aromatic protons), a singlet (1 H) at
72.71 (benzal proton), a singlet (2 H) at 16,28 (a-N methylene protons),
and a singlet (10 H) at t8.83 (t~butylamino protons, C-H and N-H).

Anal. Found for III: C,81.80; H,7.71; N,h.92.

The uv. spectrum (95% ethanol) of IV, m.p. 72°C, showed Amax, 250 mp
{14,100); 285 mp (13,900). The n.m.r. spectrum (CCl,) showed a complex
multiplet (10 H) centered at 2.} (aromatic protons), a singlet (1 H) at
12.85 (benzal proton), a singlet (2 H) at 16.56 (a-N methylens protons), a
doublet (4 H) centered at t7.6 (a~N piperidine ring protons), and a singlet
(6 H) centered at 18.55 (B~ and Y-N piperidine ring protons).

Anal, Calcd. for CpyHaaNO: C,82.595 H,7.595 N,4.59. Found: C,82.604
H,7.61; N,4.7%.

A preliminary investigation of the kinetics of the amine-unassisted
rearrangement of II to III shows first-order kinetics with & very low
energy of activation, Ea 6 k. cal./mole, and a very low negative entropy
of activation, AS#, -66 cal./deg./mols, in deuteriochloroform in the range
of 35.5%C. to 41.5°C., which suggests a highly polar, cyclic transition
state in which C-N bond-making s well ahead of C-N bond breaking (5,6).
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The electron delocalization provided by the carbonyl group undoubtedly
facilitates these allylic rearrangements. The scops, mechanisms, and full

details of these reactions will be reported in subsequent papers.

.
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