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The procedures for the synthesis of the following compounds can be found in the

experimental section of this paper.

[1-(Benzotriazol-1-yl)-3-ethoxy-3-(4-chloro)phenylpropyl phenyl ether (4b): prepared

from lb following the procedure used to prepare 4a; 71% yield; white solid; mp 70-72 oC; 1H

NMR (two diastereomers, ratio 1:1) 8 1.09 (t, J = 7.0 Hz) and 1.15 (t, J = 7.0 Hz) (total 3 H),

2.42-2.99 (m, 2 H), 3.11-3.43 (m, 2 H), 3.86 (dd, J= 9.6, 4.4 Hz) and 4.66 (dd, J = 10.2, 3.3 Hz)

(total 1 H), 6.82-7.52 (m, 12 H), 7.74 (t, 1 H, J = 9.0 Hz), 8.01 (d, J= 8.5 Hz) and 8.05 (d, J=

8.5 Hz) (total 1 H); 13C NMR 8 15.1, 42.8 and 43.3, 64.3 and 64.4, 76.7 and 76.8, 85.3 and 85.5,

110.7 and 110.8, 116.4 and 116.7, 120.0 and 120.2, 123.0 and 123.2, 124.2 and 124.3, 127.6 and

127.8, 128.8, 129.4, 129.6 and 129.7, 131.4 and 131.5, 133.6, 139.3 and 139.8, 146.5, 155.8 and

156.2. Anal. Calcd for C2 3H2 2 C1N30 2 : C, 67.73; H, 5.44; N,10.30. Found: C, 67.25; H, 5.44; N,

10.14.

[1-(Benzotriazol-1-yl)-3-methoxy-3-phenyllpropyl phenyl ether (4c): prepared from 1c,

following the procedure of the preparation of compound 4a, except using 5% PTS as catalyst and

diethyl ether (20 mL) as solvent, 60% yield for two diastereomers (ratio 1:1). One of the

diastereomer was isolated as a white solid, mp 67-69 oC; 'H NMR 8 2.66-2.78 (m, 1 H), 2.88-

3.03 (m, 1 H), 3.15 (s, 3 H), 3.77 (dd, 1 H, J= 9.3, 4.4 Hz), 6.84-7.52 (m, 13 H), 7.77 (d, 1 H, J=

8.3 Hz), 8.06 (d, 1 H, J= 8.3 Hz); 3 C NMR 8. 42.9, 55.7, 79.2, 85.5, 110.8, 116.4, 120.2, 123.0,

124.3, 126.5, 127.8, 128.2, 128.6, 129.6, 131.4, 140.1, 146.6, 155.9. Anal. Calcd for

C22H21N30 2: C, 73.52; H, 5.89; N, 11.69. Found: C, 73.40; H, 5.80; N, 12.36.

[1-(Benzotriazol-1-yl)-3-butoxy-3-phenyl]propyl phenyl ether (4d): prepared from

compound id following the procedure used to prepare 4c; 67% yield; colorless oil; 1H NMR

(two diastereomers, ratio 56:44) 8 0.78 (t, J = 7.2 Hz) and 0.87 (t, J= 7.2 Hz) (total 3 H), 1.15-

1.62 (m, 4 H), 2.43-3.40 (m, 4 H), 3.87 (dd, J= 9.4,4.2 Hz) and 4.69 (dd, J= 10.4, 3.0 Hz) (total

1 H), 6.78-7.50 (m, 13 H), 7.73 (t, 1 H, J = 7.5 Hz), 7.92-8.11 (m, 1H); 13C NMR 8 13.6 and

13.7, 19.1 and 19.2, 31.6 and 31.7, 42.8 and 43.5, 68.4 and 68.6, 77.3 and 77.4, 85.4 and 85.5,

110.7 and 110.8, 116.3 and 116.5, 119.8 and 119.9, 122.8 and 123.0, 124.1 and 124.2, 126.2 and
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126.3, 127.5, 127.7 and 127.8, 128.4 and 128.5, 129.4 and 129.5, 131.3 and 131.4, 140.7 and

141.2, 146.3, 155.8 and 156.2. Anal. Calcd for C25H2 7 N30 2 : C, 74.79; H, 6.78; N,10.47. Found:

C, 74.90; H, 6.99; N, 10.61.

[3-(Benzotriazol-1-yl)-1-phenyl-1-ethoxy]-3-pentyl phenyl ether (7b): obtained from the

reaction of 4a and ethyl iodide (Procedure A) in 82% yield; colorless oil; 'H NMR (two

diastereomers, ratio 60:40) 8 0.85 (t, J= 7.2 Hz) and 0.89 (t, J= 6.6 Hz) (total 3 H), 1.04 (t, J=

7.2 Hz) and 1.09 (t, J= 7.2 Hz) (total 3 H), 2.74-2.81 (m, 2 H), 2.82-3.25 (m, 4 H), 3.72 (dd, J=

9.0, 2.7 Hz) and 4.42 (br d, J= 9.3 Hz) (total 1 H), 6.37-6.47 (m, 2 H), 6.86-6.94 (m, 2 H), 7.0-

7.09 (m, 3 H), 7.13-7.25 (m, 3 H), 7.33-7.44 (m, 2 H), 7.82-7.98 (m, 1 H), 8.05-8.25 (m, 1 H);

13C NMR 8 7.5 and 7.6, 14.9 and 15.0, 26.7 and 29.3, 42.0 and 44.8, 64.0 and 64.1, 77.1 and

77.3, 97.5 and 97.7, 112.9, 119.1 and 119.2, 119.5 and 119.6, 119.8 and 119.9, 123.1, 124.0 and

124.2, 125.8, 127.3, 127.4 and 127.6, 128.3 and 128.4, 129.3 and 129.5, 132.4 and 132.5, 142.0

and 142.5, 146.7, 153.5 and 153.8. Anal. Calcd for C2 5H2 7 N30 2 : C, 74.79; H, 6.78; N,10.47.

Found: C, 75.01; H, 7.17; N, 10.22.

[3-(Benzotriazol-1-yl)-1-phenyl-1-methoxy]-3-pentyl phenyl ether (7c): obtained from

the reaction of 4c and ethyl iodide (Procedure A) in 85% yield; colorless oil; 'H NMR (two

diastereomers, about 1:1) 8 0.81 (t, J= 7.3 Hz) and 1.07 (t, J= 7.2 Hz) (total 3 H), 2.71-3.32 (m,

4 H), 2.97 (s) and 3.00 (s) (total 3 H), 3.62 (dd, J= 8.5, 3.0 Hz) and 4.31 (d, J= 8.0 Hz) (total 1

H), 6.41 (d, J= 8.2 Hz) and 6.44 (d, J= 8.7 Hz) (total 2 H), 6.82-7.11 (m, 5 H), 7.14-7.98 (m, 5

H), 7.77-7.98 (m, 1 H), 8.04-8.14 (m, 1 H); 13 C NMR 8 7.4 and 7.6, 26.8 and 29.6, 41.9 and

44.6, 56.3, 79.0 and 79.2, 97.5 and 97.6, 112.8, 119.1 and 119.5, 119.8 and 119.9, 123.1 and

123.2, 124.0 and 124.1, 125.8, 126.0, 127.4 and 127.6, 128.3 and 128.4, 129.3 and 129.5, 132.4,

141.2 and 141.7, 146.7, 153.5 and 153.8. Anal. Calcd for C24 H2 5 N30 2 : C, 74.39; H, 6.50; N,

10.84. Found: C, 74.61; H, 6.82; N, 11.03.

[3-(Benzotriazol-1-yl)-1-phenyl-1-ethoxyl-3-nonyl phenyl ether (7d): obtained from the

reaction of 4a and 1-iodohexane (Procedure A) in 66% yield; colorless oil; 'H NMR (two

diastereomers, about 1:1) 8 0.68-0.84 (m, 3 H), 0.90 (t, J= 7.0 Hz) and 1.05 (t, J= 6.9 Hz) (total
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3 H), 1.09-1.79 (m, 8 H), 2.67-2.88 (m, 2 H), 2.89-3.33 (m, 4 H), 3.72 (dd, J= 8.5, 2.4 Hz) and

4.43 (d, J= 8.5 Hz) (total 1 H), 6.43 (dd, 2 H, J= 7.8, 2.4 Hz), 6.81-7.45 (m 10 H), 7.80-7.98 (m,

1 H), 8.02-8.16 (m, 1 H); 13 C NMR 8 13.8, 14.9 and 15.0, 22.3 and 22.5, 22.8, 28.8 and 28.9,

31.2 and 33.7, 36.2, 42.6 and 45.4, 63.9 and 64.0, 77.1 and 77.3, 97.1 and 97.4, 112.9, 119.2 and

119.5, 119.7 and 119.9, 123.0 and 123.1, 123.9 and 124.1, 125.8, 127.3, 127.4 and 127.5, 128.2

and 128.3, 129.2 and 129.4, 132.5, 142.1 and 142.4, 146.7, 153.6 and 153.8. Anal. Calcd for

C2 9H35N3 0 2 : C, 76.12; H, 7.71; N, 9.18. Found: C, 75.84; H, 7.79; N, 9.39.

1-Phenyl-1-ethoxy-3-pentanone (8b): 91% yield; colorless oil; 'H NMR 8 1.03 (t, 3 H, J

= 7.3 Hz), 1.13 (t, 3 H, J= 7.0 Hz), 2.28-2.50 (m, 2 H), 2.55 (dd, 1 H, J = 15.4, 4.5 Hz), 2.96

(dd, 1 H, J= 15.6, 9.0 Hz), 3.27-3.43 (m, 2 H), 4.77 (dd, 1 H, J= 8.8, 4.4 Hz), 7.21-7.45 (m, 5

H); 13C NMR 8 7.4, 15.1, 37.1, 50.9, 64.3, 77.8, 126.3, 127.6, 128.4, 141.9, 209.1. Anal. Calcd

for C13H1802: C, 75.69; H, 8.80. Found: C, 75.33; H, 8.64.

1-Phenyl-1-methoxy-3-pentanone (8c): 96% yield; colorless oil; 'H NMR 8 1.03 (t, 3 H,

J= 7.2 Hz), 2.28-2.52 (m, 2 H), 2.56 (dd, 1 H, J = 15.9, 4.3 Hz), 2.95 (dd, 1 H, J= 15.7, 8.7 Hz),

3.19 (s, 3 H), 4.66 (dd, 1 H, J= 8.9, 4.2 Hz), 7.21-7.41 (m, 5 H); 13C NMR 8 7.4, 37.0, 50.7,

56.7, 79.6, 126.4, 127.8, 128.5, 141.1, 208.9. Anal. Calcd for C12HI60 2 : C, 74.97; H, 8.39.

Found: C, 75.34; H, 8.77.

1-Phenyl-1-ethoxy-3-nonanone (8d): 93% yield; colorless oil; 1H NMR 8 0.87 (t, 3 H, J

= 6.9 Hz), 1.13 (t, 3 H, J= 7.0 Hz), 1.18-1.38 (m, 6 H), 1.45-1.53 (m, 2 H), 2.26-2.29 (m, 2 H),

2.54 (dd, 1 H, J= 15.4, 4.4 Hz), 2.95 (dd, 1 H, J= 15.7, 9.0 Hz), 3.26-3.43 (m, 2 H), 4.76 (dd, 1

H, J= 8.8, 4.4 Hz), 7.22-7.42 (m, 5 H); 13C NMR 6 13.9, 15.1, 22.4, 23.3, 28.7, 31.5, 44.0, 51.2,

64.2, 77.8, 126.3, 127.6, 128.4, 141.9, 208.8. Anal. Caled for C17 H260 2 : C, 77.82; H, 9.99.

Found: C, 77.82; H, 9.94.

1-[1-(Benzotriazol-1-yl)-l-phenoxy-3-phenyl-3-ethoxy]propyl-1-cyclohexanol (9b):

obtained from the reaction of 4a and cyclohexanone (Procedure A, except the reaction mixture

was warmed to rt before being quenched) in 92% yield based on 49% conversion of 4a, 51% of

4a recovered; white microcrystals, mp 195-198 OC; 'H NMR (two diastereomers, 60:40) 8 0.67-
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1.03 (m, 2 H), 1.11 (t, J= 7.1 Hz) and 1.23 (t, J= 7.1 Hz) (total 3 H), 1.30-1.90 (m, 6 H), 2.05-

2.24 (m, 1 H), 2.30-2.51 (m, I H), 2.82-3.02 (m) and 3.80-3.93 (m) (total 2 H), 3.15-3.38 (m, 2

H), 4.57 (d, J= 9.1 Hz) and 5.72 (t, J= 5.8 Hz) (total 1 H), 4.69 (s), and 5.36 (s) (total 1 H),

6.42-6.70 (m, 3 H), 6.87-7.43 (m, 9 H), 7.70-7.86 (m, 1 H), 7.95-8.13 (m, 1 H); 13C NMR 5 14.7

and 14.9, 21.3, 21.2 and 21.5, 25.3 and 25.4, 31.4 and 31.9, 32.0 and 32.3, 41.4 and 44.1, 63.7

and 64.2, 76.9 and 77.6, 78.3 and 78.8, 101.3 and 101.4, 114.7 and 115.2, 119.4 and 119.5, 120.0

and 120.7, 123.2 and 123.5, 123.8, 125.5 and 126.3, 127.4 and 127.5, 127.6 and 127.7, 128.3 and

128.5, 129.2 and 129.7, 134.2 and 134.5, 141.3 and 142.3, 145.4, 153.8 and 154.4. Anal. Calcd

for C29 H3 3 N30 3 : C, 73.86; H, 7.05; N,8.91. Found: C, 74.03; H, 7.28; N, 8.94.

1-Phenyl-1-butoxy-3-(benzotriazol-1-yl)-3-phenoxy-4-methyl-4-pentanol (9c): obtained

from the reaction of 4d and acetone (similar to 9b) in 54% yield based on 45% conversion of 4d,

55% of 4d recovered; white microcrystals, mp 107-110 OC; IH NMR (two diastereomers, 1:1) 8

0.98-1.20 (m, 3 H), 1.39-1.94 (m, 10 H), 3.08-3.25 (m, 2 H), 3.34-3.60 (m, 2 H), 4.82 (d, J= 9.3

Hz) and 5.93 (dd, J= 8.3, 2.7 Hz) (total 1 H), 5.34 (s) and 5.99 (s) (total 1 H), 6.65-6.90 (m, 2

H), 7.08-7.70 (m, 10 H), 7.97-8.13 (m, 1 H), 8.21-8.34 (m, 1 H); 1C NMR 8 13.8, 19.1, 19.2,

24.9, 25.6, 26.2, 26.3, 31.5, 31.6, 41.9, 44.6, 68.2, 68.7, 76.8, 76.9, 77.6, 78.9, 100.5, 100.6,

114.6, 115.1, 119.5, 119.8, 120.6, 123.3, 123.6, 123.9, 126.0, 126.2, 126.4, 127.4, 127.5, 127.7,

128.4, 128.5, 129.1, 129.3, 129.7, 129.8, 133.8, 134.1, 141.3, 142.2, 145.5, 145.6, 153.7, 154.4.

Anal. Caled for C2 8H3 3 N30 3 : C, 73.18; H, 7.24; N, 9.14. Found: C, 73.19; H, 7.42; N, 9.11.

1-(1-Hydroxycyclohexyl)-3-phenyl-3-ethoxypropan-1-one (10b): obtained from the

hydrolysis of 9b (Procedure B) in 90% yield; colorless oil; 'H NMR 8 1.13 (t, 3 H, J= 6.9 Hz),

1.19-1.42 (m, 2 H), 1.46-1.86 (m, 8 H), 2.52 (dd, 1 H, J= 14.8, 4.2 Hz), 3.23-3.46 (m, 3 H), 3.85

(s, 1 H), 4.76 (dd, 1 H, J= 9.3, 4.1 Hz), 7.22-7.46 (m, 5 H); 13C NMR 8 15.1, 20.9, 21.0, 25.3,

33.2, 33.5, 45.2, 64.5, 78.2, 78.8, 126.4, 127.9, 128.5, 141.4, 213.2. Anal. Calcd for C17 H2 40 3 :

C, 73.88; H, 8.75. Found: C, 73.83; H, 9.10.

1-Phenyl-1-butoxy-4-hydroxy-4-methyl-3-pentanone (10c): prepared from the

hydrolysis of 9c (Procedure B) in 94% yield; colorless oil; 'H NMR 8 0.86 (t, 3 H, J= 7.3 Hz),
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1.25 (s, 3 H), 1.22-1.35 (m, 2 H), 1.36 (s, 3 H), 1.42-1.56 (m, 2 H), 2.53 (dd, 1 H, J= 15.0, 4.2

Hz), 3.17-3.36 (m, 3 H), 4.04 (s, 1 H), 4.77 (dd, 1 H, J= 9.4, 4.3 Hz), 7.22-7.44 (m, 5 H); 13C

NMR 8 13.8, 19.2, 25.8, 26.0, 31.8, 45.0, 68.9, 76.4, 78.7, 126.4, 127.9, 128.6, 141.3, 212.8.

Anal. Caled for C16H24 0 3 : C, 72.69; H, 9.15. Found: C, 72.80; H, 9.59.
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