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1-Cyclohexyl-3-(4-chlorophenyl)-4-vinyltetrahydro-2 H-imidazolidin-2-one
(5b) |
82 % yield; colorless solid Mpt. 78°C; IR (neat) v (C=0) 1698 cm™; 'H NMR (CDCl) 8
1.0 - 1.2 (br, 1H), 1.2 - 1.5 (m, br, 4H), 1.6 — 1.9 (br, 5H), 3.10 (dd, 1H /=89 and 5.9
Hz), 3.61 (t, lH, J=9.0Hz),3.7-3.9 (br, 1H) 4.57 (q, 1H J=173Hz), 524 (m, 3H),
5.75 (m, 1H), 722 (d, 2H, J = 9.0 Hz), 7.38 (d, 2H, J = 9.0 Hz); *C NMR (CDCl;) §
156.85, 138.04, 136.20. 128.44, 127.77, 121.14, 118.51, 56.55, 51.45, 44.44, 30.15,
25.47, MS (m/e) 304 [M*CI]", 306 [M*’CI]"; EIHRMS calcd for C17Hy,CIN;0 304.1342,
found 304.1342. | ‘

1-Cyclohexyl-3-(4-methoxyphenyl)-4-vinyltetrahydro-2H-imidazolidin-2-one
(S¢)
88 % yield; colorless solid Mpt. 69°C; IR (neat) v (C=0) 1696 cm™; '"H NMR (CDCl;) &
1.0-1.2 (br, 1H), 1.3 - 1.5 (br, 4H), 1.6 ~ 1.9 (br, 5H), 3.09 (dd, 1H, J= 8.8 and 6.9 Hz),
3.57(t, 1H, J = 8.8 Hz), 3.75 (s, 3H), 3.7 - 3.9 (br, 1H), 4.52 (q, 1H, J = 7.8 Hz), 5.20
(m, 2H), 6.80 (m, 1H), 6.82 (d, 2H, J = 9.2 Hz), 7.28 (d, 2H, J = 92 Hz). °C NMR
(CDCl3) & 157.78, 155.87, 136.77, 132.45, 123.01, 118.56, 113.84, 57.73, 55.39, 51.43,
44.53, 30.35, 30.03, 25.55, 2'5.49; MS (m/e) 300 [M]"; ETHRMS calcd for CisHz4N,0,
300.1838, found 300.1837.

1-(tert-Butyl)-3-phenyl-4-vinyltetrahydro-2H-imidazolidin-2-one (5d)
67 % yield; colorless oil; IR (neat) v (C=0) 1700 cm™’; '"H NMR (CDCls) § 1.39 (s, 9H),
3.14(dd, 1H, J=8.6 and 7.1 Hz), 3.63 (t, 1H, J = 8.6 Hz), 4.48 (q, 1H, J=17.6Hz), 525
(m, 2H), 5.77 (m, 1H), 7.01 (t, 1H, J= 7.2 Hz), 7.27 (t, 2H, J = 7.6 Hz), 7.39 (d, 2H, J =
7.6 Hz), C NMR (CDCL) 5 157.98, 139.28, 136.58, 128.37, 123.13, 120.88, 118.53,
56.08, 53.42, 46.81, 27.45; MS (m/e) 244 [M]"; ETHRMS calcd for C;sHzoN,0 244.1576,
found 244.1565.

1-(tert-Butyl)-3-(4-chlorophenyl)-4-vinyltetrahydro-2 H-imidazolidin-2-one
(Se)
34 % yield; colorless solid Mpt. 96°C; IR (neat) v (C=0) 1700 cm™’; "H NMR (CDCL) &
1.38 (s, 9H), 3.14 (dd, 1H, J= 8.6 and 6.8 Hz), 3.64, (t, 1H, J=8.6 Hz), 448 (q, 1H, J =
7.6 Hz), 5.25 (m, 2H), 5.74 (m, 1H), 7.21 (d, 2H, J = 9.2 Hz), 7.34 (d, 2H, J = 9.2 Hz),
BC NMR (CDCl;) § 157.66, 137.95, 136.22, 128.41, 121,82, 118.84, 56.03, 53.55, 46.76,
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27.47; MS (m/e) 278 [M*°C1]", 280 [M*"CI]*; ETHRMS calcd for C;sHyoCIN,O 278.1189,
found 278.1213.

1-(tert-Butyl)-3-(4-methoxyphenyl)-4-vinyltetrahydro-2 H-imidazolidin-2-one
(5) | | |
61 % yield; cdlorless oil; IR (neat) v (C=0) 1701 cm’’; 1.H NMR (CDCl;) & 1.38 (s, SH),
3.11(t, 1H, J= 8.1 Hz), 3.60 (t, 1H, J = 8.6 Hz), 3.74 (s, 3H), 4.42 (q, 1H, J = 8.0 Hz),
5.20 (m, 2H), 5.74 (m, 1H), 6.82 (d, 2H, J = 9.1 Hz), 7.24 (d, 2H, J = 9.1 Hz); *C NMR
(CDCL3) & 158.62, 156.05, 136.70, 132.34, 123.51, 118.78, 113.79, 57.06, 55.40, 53.35,
46.85, 27.44, MS (m/e) 274 [M]"; EIHRMS caled for CisHz:N,0;, 274.1681, found
274.1694.

1-Butyl-S-methyl-3-(4-chlorophenyl)-4-vinyltetrahydro-2H-imidazolidin-2-
one (Sh) (ca. 2:1 mixture of cis and trans)
97 % yield; colorless oil; IR (neat) v (C=0) 1706 cm™; '"H NMR (CDCl3) 6 0.92 (t, 4.5H,
J=171Hz),1.15(d, 1.5H,J=6.5Hz), 1.28 (d, 3H, J= 62 Hz), 1.3 - 1.6 (m, 6.5H), 3.1
(m, 1.5H), 3.4 (m, 2.5H), 3.9 (m, 0.5H), 4.03 (t, 1H, J = 7.0 Hz), 4.52 (t, 0.5H, J = 8.1
Hz), 5.34 (m, 3H), 5.70 (m, 1.5H), 7.21 (m, 3H), 7.35 (m, 3H), 3C NMR (CDCl;)
157.17, 137.96, 135.78, 132.85, 128.32, 127.94, 121.43, 121.11, 120.36, 119.08, 64.72,
61.02, 54.72, 51.98, 41.11, 40.84, 29.70, 29.55, 20.01, 19.95, 17.46, 14.22, 13.70;, MS
(m/e) 292 [MP°CI]*, 294 [MY'CI]™; EIHRMS caled for C16H2:CIN,O 292.1342, found
292.1309.

N-[1-Cyclohexyl-3-(4-chlorophenyl)-4-vinyltetrahydro-2 H-imidazol-2-
ylidene] —4-chloroaniline (6b)
61 % yield; colorless oil; IR (neat) v (C=N) 1627 cm™; '"H NMR (CDCl;) § 1.0 - 1.2 (br,
1H), 1.2 - 1.5 (br, 4H), 1.6 — 2.0 (br, 5H), 3.14 (dd, 1H, J= 8.8 and 6.8 Hz), 3.62 (t, 1H,
J= 8.6 Hz), 3.82 (br, 1H), 4.13 (q, 1H, J = 7.5 Hz), 5.20 (m, 2H), 5.81 (m, 1H), 6.52 (m,
2H), 6.87 (m, 3H), 6.96 (m, 2H); >*C NMR (CDCl;) & 151.34, 140.32, 137.15, 130.04,
128.32, 127.93, 126.37, 124.80, 123.34, 121.18, 118.67, 64.32, 52.92, 46.25, 30.12,
29.03, 25.69, 25.65, 25.36; MS (m/e) 413 [M*°CL]", 415 [M**C1*'CI]*; EIHRMS calcd
for C3H,sClN3 413.1425, found 413.1441.

N-[1-Cyclohexyl-3-(4-methoxyphenyl)-4-vinyltetrahydro-2 H-imidazol-2-

ylidene] —4-methoxyaniline (6¢)
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36 % yield; colorless oil; IR (neat) v (C=N) 1638 cm™; "H NMR (CDClL) § 1.0 — 1.2 (br,
1H), 1.2 — 1.4 (br, 4H), 1.6 — 2.0 (br, SH), 3.12 ¢, 1H, J = 8.3 Hz), 3.55 (¢, 1H, J = 8.3
Hz), 3.60 (s, 3H), 3.64 (s, 3H), 3.85 (br, 1H), 4.05 (q, 1H, J = 8.0 Hz), 5.10 (m, 2H), 5.83
(m, 1H), 6.45 (m, 6H), '7_.80 (d, 2H J = 8.9 Hz); ’C NMR (CDCL) & 156.79, 153.30,
152.60, 143.14, 137.60, 135.27, 127.71, 123.05, 118.32, 113.46, 113.41, 65.15, 55.62

b

55.29, 52.94, 46.18, 30.38, 28.39, 25.83, 25.75, 25.38; MS (m/e) 405 [M]'; ETHRMS
caled for C,sH31N30, 405.2416, found 405.2428.
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INDEX FREGUENCY (PPM) HEIGHT A“HHHM ba
157.120 5.

i 8
2 139.411 9.1
3 136.608 39.7
4 128. 426 88.1
5 122.780 48.4
[ 120.132 © '98.8
7 118.171 41.2
8 77.445 25.1
2] 76.892 25.9
10 76.568 25.4
14 56.892 : 43.3
12 541.364 42.2
13 44,496 - 39.4
14 30.150 95.8
15 25.495 4103.2
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INDEX FREQUENCY (PPM) HEIGHT

1 157.777 13.7

2 155.869 16.2

3 136.7714 - 61.6

4 132.448 22.6

5 123.008 156.3

6 118.557 63.4

7 113.844 150.8

8 77.423 . 92.3

9 76.999 93.1

10 76.576 88.6
11 57.725 73.0
12 55.382 40.3
13 51.426 69.8
14 44.530 63.1
15 30.345 - 78.7
16 30.027 75.8
17 25.552 - 149.8
25.494 86.8
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a
[75]
AN
INDEX FREGUENCY (PPM) HEIGHT z\@
1 139.278 14.2 ZI/ﬁ
2 136.582 62.0
3 128.373 151.6 al o
4 123.130 . 81.4 5d
5 120.878 161.1
6 118.527 - 57.6
7 77.415 54.5
8 76.991 56.4
g 76.566 55, 4
10 56 .081 62.2
11 53.417 27.4
12 46.814 64.2
43 27.451 . 208.0
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N

INDEX FREGUENCY (PPM) HEIGHT INDEX FREQUENCY (PPM) HEIGHT N

1 "457.570 9.5 14 76.580 73.7

2 ' 139,434 23.8 15 - 64.876 75.6 vcnjm

3 136.271 86.1 16 61.181 35.5 O

4 133,345 36.9 17 54,457 76.9

5 128.395 173.7 18 52.126 32.4 5g

6 123.015 '87.9 19 41.314 80.5

7 122.719 42.4 20 40.497 35.1

8 120.531 169.7 21 29.457 87.2

9 120.183 - 80.8 22 mw.MAm 35.9

10 118,849 62.5 23 20.454 74.9

11 77. 429 72.2 24 17.560 83.7

12 ~77.273 9.3 25 14,395 33.8

13 77.004 73.0 26 13.402 65.6
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S20

X
Cl
i N
INDEX FREQUENCY (PPM) HEIGHT INDEX FREGUENCY (PPM) HEIGHT vgqu

1 157. 169 10.0 15 64.715 62.8

2 137.960 21.8 16 64.020 30.6 O

3 135,784 68.2 17 54.716 65.0 5h

4 132.852 33.1 18 51,983 29.1

5 128.318 203.1 19 41.105 65.7

6 127.938 16.3 20 40,838 28.6

7 121,432 150.8 21 29.704 68.2

8 121.106 62.7 22 29,545 31.8.

9 120.357 27.0 23 20.011 36.0
10 119,078 60.4 24 19,950 64.6

11 90.636 -11,3 25 17462 66.1

12 77.339 71.7 26 14.224 29.3

13 76.916 70.3 27 13.699 65.0

14 76.493 71.4
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INDEX FREGUENCY (PPM) HEIGHT ~

1 151,330 14.1
2 149.606 14.4 Z\Q
3 141.932 14.9 .
4 137.802 61.0 ZIA/
5 128.000 133.3 zn@
6 127.847 139.5
7 125.092 145.4
8 124.296 . 79.9 _ 6a
3 122.234 141.1
10 119.625 77.0
11 117.956 ° 69.7
12 77.415 ~  B82.4
13 77.330 14.7
14 76.992 83.6
15 76.894 13.7
16 76.569 79.8
17 64.250 67.7
18 52.806 69.8
19 46.245 62.7
20 30.142 67.9
21 28.977 61.0
22 25.768 76.2
23  25.678. 76.2
24 25.531 14.6
25 25,383 69.2
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1 156.786 16.0
2 153,295 16.4 _ 2|A/ el
3 143,135 . 15.8 . Y ) oMe
4 137.602 57.5

5 135,270 22.7

6 127.714 124.1 6

7 123.046 128.5

8 . 418.319 51.4

G At 23— ——d 4

10 113.459 °  144.9
11 143.412 153.8
12 77.416 67.9

13 76,993 71.0

14 76.568 66.8

15 65.148 51.0
16 55.645 37.9
17 55.287 38.6
18 52.938 58.7
19 46.477 51.5
20 30.378 61.2
21 28.391 59.0
a2 25,829 69.5
23 25.748 65.1
24 25.378 58.0
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INDEX FREQUENCY (PPM} HEIGHT

1 157.648 8.0

2 152.247 11.1

3 135.489 69.9

4 128.609 171.2

5 122.730 80.6
6 122,038 146.3

7 117.532 - 69.0

8 77.361 © 43.0

9 76.938 43.0

10 76.545 43.3
11 54.119 . 83.4
12 51,678 73.8
13 45.782 70.8
14 30.363 90.8
29.667 86.3

16 25.666 - 122.7
17 25.597 - 99.6
18 0.913 10.1
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