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Abstract: A series of anilines and heteroarylamines were synthesized in moderate to excellent yields
by palladium catalyzed cross coupling reaction of aryl or heteroaryl halides with allyl- or N,N-
diallylamine followed by deallylation. © 1998 Elscvier Science Ltd. All rights reserved.

The conversion of an aryl halide into the corresponding primary amine is
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described synthetic transformation.! Anilines may be formed by th ction .alob,..z-ne dvziv,..ves with
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benzyne intermediates.’ Primary heteroarylamines are also available by the aryne route®, but are more
commonly prepared from the heteroaryl halide and an ammonia solution, a reaction that usually requires high
temperature and pressure.* Buchwald,’ Hartwig,’ and others’ have recently shown that a wide variety of

secondary and tertiary arylamines are easily prepared by the palladium or nickel catalyzed amination of aryl

halides or triflates with primary or secondary amines. We reasoned that allylamine and N,N-diallyamine should
hdes or triflat rimary or secondary nes. We reasoned that allylamine and N,N-diallyamine should
alan momtinimats e malladisme natalersad amainndmmo AF pamsl Lalidac 8.9 atcnn cacndirndba Ensmnnlle: amiiicralamé &
also participate in palladium catalyzed aminations of aryl halides, ving proaucts iormauy equivaient to

primary arylamines. Primary amines couid then be generated via noble metal catalyzed isomerization of the
allyl groups to the hydrolytically labile enamines.'® The work herein describes these processes.

As anticipated the palladium catalyzed amination of various aryl halides with allyl- and N,N-
diallylamine gave the expected secondary and tertiary amines (Tables 1 and 2), some of which could also be
prepared by uncatalyzed direct dlsplacement (Table 1, entry 1; Table 2, entries 5 and 6). The deallylation of
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these Lumpuuuua was lypl y CCOMP1isnca in g od to excellent yield with
palladium on carbon in boiling ethanol containing an equivalent of methanesuifonic acid. We found, however,
that those substrates in which the N,N-diallylamino moiety was adjacent to one or more nuclear nitrogen
atoms failed to give the desired product under these conditions (Table 2, entries 1, 3, and 5)."" Fortunately, the
corresponding monoallylamines deallylated smoothly when methanesulfonic acid was replaced with BF;:Et,0.

In summary, a new method has been devised to synthesize primary arylammes from aryl halides. The
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this process involve a palladium catalyzed amination o
diallylamine and subsequent palladium on carbon catalyzed deallylation'® of the products in an acidic alcohol
solution. Like the complementary method recently disclosed by Buchwald'® using benzophenone imine as an

ammonia equivalent, this process should find widespread application.
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Table 1. Aminations and Dealkylations

Yield

Entry Substrate Product Cleavage Product? Yield®
i l\/}:l Od 100% (a) @an i00%
Y
2 [;,INJ E‘,][Nj 12% (b) ND ND
IS NG
3 [;lw I;IN 45% (c) EVI,; 94%
o YN Yy
4 ON 37% (b) OA/ 84%
e 2 S
5 @')\) GN N © GN 90%
7 D A 1
6 (YT (V0L =mew (JUTL 6%
ML T N NHe
IS SIS S .
U U U e TR U U,
8 QB r o 76% (c) QN " 63%
NN N , SN o
9 (L~ 9720 45%

H

W\NHZ

(a) N,N-diallylamine, as a solvent, was refluxed with the substrate for 2 h. (b) 5.0 mol% Pd(P(o-

tol);).Cl, 1.4 eq. NaOfBu, 1.5 eq. N,N-diallylamine, toluene, 100 °C, 3 h.

(c) 5.0 mol%

(DPPF)PACI,, DPPF (3 eq./Pd), 1.5 eq. allylamine, 1.5 eq. NaOsBu, dry THF, 80 °C, 3 h. (d) 1.0
eq. methanesulfonic acid, 10% Pd/C (w/w) in refluxing EtOH. (e) Yields are based on isolated,
analytically pure compounds. ND = not determined. All new compounds were characterized using
'H and "*C NMR, mass spectroscopy and elemental analysis.
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Table 2. Alpha Amination of N-Heterocycles

Entry Substrate Product Yield  Cleavage Product? Yield®

S SRS Wy
A

2 @—N/J 73% (c) O—N Hz 68%

H
J
N _Br AM‘{A

s o OO me w
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. [\ H'\A - N A‘IHz
4
[v ;j’ 6% (c) 29 71%
P 4

o N
5 @f Q«C; 100% (a) NR
6 E‘;’"\/\ 100% (a) U‘“z 100%

(a) allyl- or N,N-diallylamine, as a solvent, was refluxed with the substrate for 2 h. (b) 5.0 mol%
Pd(P(o-tol);).Cly, 1.4 eq. NaOrBu, 1.5 eq. N,N-diallylamine, toluene, 100 °C, 3 h. (c) 5.0 mol%
(DPPF)PACI;, DPPF (3 eq./Pd), 1.5 eq. aliylamine, 1.5 eq. NaOrBu, dry THF, 80 °C,3 h. (d) 1.0
eq. BF3:E;0, 10% Pd/C (w/w) in refluxing EtOH. (e) Yields are based on isolated, analytically pure

compounds NR = no reactxon starting material recovered unchanged. All new compounds were
characterized using 'H and °C NMR mass spectroscopy and elemental analysis.
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complete disappearance of the starting 3-bromoquinoline. The dark red reaction mixture was filtered
through Celite and concentrated in vacuo leaving a dark colored oil. The oil was chromatographed on

silica gel using hexanes/EtOAc (70:30) to give 1.79 g of an oily product (3-aliylaminoquinoiine, 97%
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a solid resndue The
stt()A(_: (70; 3m to give 64 mg of a solid (45%).

wa,
reactlo n mi Xtul'e
residue was chromatoeranhed on silic

The product was spectroscopically dentlcal uthentlc sample obtained from Aldrich Chem. Co.
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