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Previous reports from our laboratory have demonstrated that the thermal and
catalyzed [ 3.3] -sigmatropic rearrangement of allylie trichloroacetimidates constitutes
a useful synthetic method for the 1, 3-transposition of oxygen and mtrogen functional
groups (Scheme I, Y = CCl3).2'3 In the mterest of generalizing this method to other
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SCHEME 1

1mine derivabves, and in the hope that an electron donating 1mine substituent would
suppress the competing elimination reaction observed with trichloroacetimidic esters of
3-substltuted—2—cyclohexene—1—ols,3 we have studied the thermolysis of allylic
pseudoureas (Scheme I, Y = NQ ) This letter constitutes the first report of the thermal

[ 3.3 ] -sigmatropic rearrangement of allylic pseudoureas.4’ 5
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Several methods are available for the preparation of pseudoureas from alcohols.6
We have found that primary and secondary alcohols readily undergo alkoxide catalyzed
addition to N-cyanopyrrohd1ne,7 at or below room temperature, to yield the corresponding
pseudoureas 1, (Y = Na) in crude yields of 85% or better. 8 This mud method failed with
lnalool, however condensation with diisopropylcarbodiimide under stmilar conditions
afforded pseudourea 3 1n 70% yield. The pseudourea intermediates were not purified,
but were directly rearranged to 2 (Y = N:]) in refluxing xylene (137°) or decalin (130°).
The overall yields of the rearranged ureas (Table I) are 1n most cases good and are
sumilar to the yields of 2 (Y = CC13) obtained via the corresponding trichloroacetimidate
mtermedlates.z’3 The yield of 8 constitutes some 1mprovement over the previous method 3
Ureasﬁ and 6 were formed highly stereoselectively since less than 2% of the corresponding
(Z)-sterecisomers were formed, Thermolysis of the pseudourea derivatives of alcohols
4and7 (R = (CH2 )3 CH:Z] ) was not regiospecific since 9 (9%) and 10 (14%) were also
1solated © This later result presumably indicates a contribution 1n these cases from a

two-step reaction pathway

N NHCON )
cpte Qlmed L
2 R 10 i

Since the product ureas are more difficult to convert to the parent amines than the
corresponding trichloroacetarmdes, the imidate procedurez’ 3 18 clearly preferred for the
allylic transposition of OH and NH2 groups. The pseudourea rearrangement reported
here, however, should be a valuable method for the preparation of unsymmetrical
N, N, N'-trisubstituted-ureas.

The following procedures are representative:

2-Methyl-1-heptene-3-yl 1-pyrrolidinecarboximidate (11). A solution of 2-methyl-1-
hepten-3-0l (2.56 g, 20 mmol) 1n 5 m} of THF was treated with KH (0.48g, mineral o1l
suspension, 3.0 mmol) and the resulting solution was added dropwise to a solution of 1-
cya.nopyrrohdme7 (1.92¢g, 20 mmol) n 10 ml of THF at -5 to -10°, After strring at 25°
for 20 hr the solution was concentrated, hexane (contaimng 3 mmol of acetic acid) was

added, the mixture was shaken for 1 min, and a small amount of 1nsoluble residue was
removed by filtration, Concentration afforded 3.87g (88%) of essentially pure }l

N- [ (E)-2-methyl-2-hepten-1-yl1 ] -1-pyrrolidinecarboxamide (6). A solution of
1.90g of 11 and 40 ml of Xylene was heated at reflux for 9 hr  Upon cooling to 25° 43 mg
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TABLE1 1,3-Conversion of an Allylic Alcohol to an Allylic Urea 1
CONVERSION CONDITIONS  YIELD (%) mp (°C)
NHCONO
Q[/ — 137°, 80 hr 54 37-38
OH
3
M(\_,,/W\/NHCOI\O 1372, 13 hr 8i 77-78
OH 5
—
OH NHCONO 137°, 9 hr 63 89.5-90 5
[}

OH

@\R — Q\NHCONO
R
z R=H 137°, 20 hr 80 92 5-93
= i 130°, 24 hr 28 62— 64
R =(CHp),C \oj ;
8
130°, 30 min Gl o1l

Q;OH - QIE‘CHZ)N\CONH ~
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(4, 5%) of 1-pyrrohidinecarboxamide (mp 210-2 13”)10 was 1solated by filtration
Concentration of the filtrate gave a semi-solid which was treated with hexane to yield
1 26¢ of 6, mp 89 -90°, An additional 0 11g of 6 (total y1eld 1 37g, 63% for the two steps)
was obtained by chromatography of the residue on alumina {1-1 hexane'dichloromethane)
One recrystallization from hexane afforded the analytical sample* mp 89 5 - 80,5°,
b, o (KBr) 3260, 1650, 1540 cm ™\, pmr (CDCLy, 8) 5.25 (t, J=7, -CH=), 4.23 (broad s,
NH}, 3.73 (d, J=6, CEZ"NH)7 3 1-3 5 (m, pyrrolidine C-2 and C-5 methylenes), 1 7 -
2.2 (m, pyrrolidine C-3 and C-4 methylenes), and1, 60 ppm (s, =C—C§3). Ana]
(Cy3Hy4N0) C, H, N,
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