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Table S1. Elemental analyses for Schiff bases: required (found)

Compound and formula
C (%)
H (%)
N (%)
Cl (%)

5a
C17H13N
88.28 (88.16)
5.66 (5.71)
6.06 (6.13)
-

5b
C17H12NCl
76.84 (76.83)
4.55 (4.62)
5.27 (5.25)
13.34 (13.30)

5c
C18H15NO
82.73 (83.02)
5.79 (5.51)
5.36 (5.12)
-

5d
C18H15N
88.13 (88.04)
6.16 (6.08)
5.71 (5.88)
-

5e
C17H12N2O2
73.90 (73.86)
4.38 (4.45)
10.14 (10.19)
-

6
C20H19N
87.88 (87.69)
7.01 (7.06)
5.12 (4.96.)
-

7
C21H21NO
83.14 (83.25)
6.98 (7.41)
4.62 (4.38)
-

8
C17H12NCl
76.84 (76.79)
4.55 (4.57)
5.27 (5.20)
13.34 (13.44)

9
C17H11NCl2
68.02 (68.25)
2.69 (3.81)
4.47 (4.88)
23.62 (23.66)

10
C18H15N
88.13 (88.08)
6.16 (6.06)
5.71 (5.86)
-

11
C18H15NO
82.63 (83.02)
5.81 (5.51)
5.46 (5.12)
-

12
C21H15N
89.68 (89.45)
5.34 (5.44)
4.98 (5.26)
-

13
C21H14NCl
79.87 (79.88)
4.44 (4.40)
4.44 (4.40)
11.25 (11.26)

14
C21H14NCl
79.87 (79.93)
4.44 (4.36)
4.44 (4.40)
11.25 (11.31)

15
C21H13NCl2
72.00 (72.06)
3.71 (3.80)
4.00 (3.83)
20.29 (20.31)

20
C21H15N
89.68 (89.38)
5.34 (5.41)
4.98 (5.01)
-

3-Cl-5c
C18H14NOCl
73.09 (73.00)
4.77 (4.70)
4.73 (4.68)
11.99 (12.03)

3-Cl-5d
C18H14NCl
77.28 (77.20)
5.04 (5.08)
5.01 (5.16)
12.67 (12.56)

3-Cl-5e
C17H11N2O2Cl
65.71 (65.40)
3.57 (3.69)
9.01 (9.12)
11.41 (11.50)

4’Cl-11
C18H14NOCl
73.09 (72.80)
4.77 (4.78)
4.73 (4.60)
11.99 (12.13)

Table S2. 1H-NMR data (400 MHz, in CDCl3, internal TMS) for N-(1-azulenemethylene)phenylamines: ( in ppm and J in Hz

Schiff base
N=CH (s)
2-H (d)

J = 4.0
3-H (d)

J = 4.0
4-H (d)

J = 10.0
5-H (t)

J = 10.0
6-H (t)

J = 10.0
7-H (t)

J = 10.0
8-H (d)

J = 10.0
2’-H and 6’-H

J = 7.0
3’-H and 5’-H

J = 7.0

5aa
9.00
8.37
7.42
8.42
7.36
7.75
7.45
9.43
7.30 (d)
7.36-740 (m)

5b
8.95
8.33
7.40
8.40
7.37
7.74
7.45
9.41
7.22 (AB)
7.36 (AB)

5cb
9.00
8.35
7.40
8.37
7.32
7.70
7.40
9.38
7.29 (dd)c
6.96 (dd)c

5dd
9.00
8.35
7.40
8.38
7.32
7.71
7.41
9.39
7.21 (bs)e

5e
8.94
8.34
7.43
8.46
7.53
7.81
7.45
9.48
7.32 (AB)
8.27 (AB)

6
9.28
8.43
7.40
2.61 CH3 (s)
7.16 (s)
2.90 CH3 (s)
7.25 (s)
3.15 CH3 (s)
7.15-7.20 (m)f

7g
9.30
8.41
7.88
2.62 CH3 (s)
7.15 (s)
2.89 CH3 (s)
7.15 (s)
3.09 CH3 (s)
7.24 (AB)
6.94 (AB)

8h
8.90
8,20 (s)
-
8.43
7.35
7.72
7.43
9.32
7.37-7.41 (m) and 7.20-7.30 (m)

9
8.81
8.21 (s)
-
8.46
7.37
7.78
7.43
9.36
7.21 (AB)
7.36 (AB)

10i
8.98
8.25 (s)
-
8.28
7.27
7.66
7.31
9.17
7.27-7.30 (m)
7.41 (t)

11j
9.00
7.93
-
8.31
7.05j
7.55
7.06j
8.75
k

3-Cl-5c
8.93
8.23
-
8.44
7.36
7.75
7.39
9.34
7.29 (AB)
6.96 (AB).

3-Cl-5d
8.92
8.22
-
8.44
7.37
7.75
7.39
9.34
7.21 (bs)e

3-Cl-5e
8.88
8.24
-
8.54
7.51
7.86
7.53
9.42
7.32 (AB)
8.29 (AB)

3’-Cl-5cl
8.93
8.31
7.39
8.41
7.36
7.78
7.48
9.66
m

3,3’-diCl-5cl
8.83
8.17
-
8.45
7.40
7.77
7.45
9.59
n

4’-Cl-11
8.95
7.89
-o
8.32p
7.07
7.56
7.08
8.75
7.36 (dt)r
7.22 (dt)r

a7.22 (1 H, tt, J 7.0, 1.5, 4’-H). b3.84 (3 H, s, OCH3). c J 7.0, 2.0 Hz. d2.38 (3 H, s, CH3). e4 H, phenyl protons. f5 H, phenyl protons. g3.83 (3 H, s, OCH3). h7.21 (1 H, t, J 7.6, 4’-H). i2.66 (3 H, s, CH3), 7.20 (1 H, t, J 7.0, 4’-H). j 4.09 (3 H, s, OCH3), the assignment for the signals for 5-H and 7-H is uncertain. k7.21 (1 H, J 7.5, 4’-H), 7.29 (2 H, dt, J 7.7, 1.5, 2’-, 6’-H), 7.41 (2 H, tt, J 7.5, 1.5, 3’-, 5’-H). lThe compounds were obtained by the condensation of the corresponding aldehydes 2 and anilines 3 and were characterised only by the 1H-NMR spectrum. m6.86 (1 H, dd, J 8.7, 2.7, 6’-H), 7.05 (1 H, d, J 2.7, 2’-H), 7.15 (1 H, d, J 8.7, 5’-H). nProduct characterised only by the 1H-NMR spectrum; 6.85 (1 H, dd, J 8.6, 2.7, 6’-H), 7.05 (1 H, d, J 2.7, 2’-H), 7.14 (1 H, d, J 8.7, 5’-H). o 4.09 (3 H, s, OCH3). pdd, J 10 and 1.5. rJ 8.8 and 2.8.

Table S3. 1H-NMR spectrum (400 MHz in CDCl3, internal TMS) for Schiff bases 12-15 and 20; ( in ppm, J in Hz


12
13
14
15
20

2-H
8.40, d (4.4)
8.32, s
8.39, d (4.2)
8.29, s
8.41, d (4.5)

3-H
7.43, d (4.4)
-
7.42, d (4.4)
-
7.44, d (4.6)

4-H
8.41, d (9.2)
8.52, d (9.9)
8.43, d (9.6)
8.50, d (9.8)
8.42, d (9.1)

5-H
7.36, t (9.7)
7.44, t (9.9)
7.38, t (9.6)
7.44, t (9.8)
7.37, t (9.7)

6-H
7.74, t (9.5)
7.81,t (9.9)
7.76, t (9.8)
7.80, t (9.6)
7.76, t (9.9)

7-H
7.49, t (9.7)
7.47-7.56, m
7.48, t (9.8)
7.47, t (9.8)
7.47, t (9.7)

8-H
9.63, d (9.8)
9.57, dAB ( 10)
9.58, d (9.8)
9.52, d (9.8)
9.47, d (9.9)

2’
7.13, d (7.2)
7.13, d (6.9)
7.04, dAB (8.0)
7.03, dAB (7.9)
a

3’
7.45-7.54, m
7.47-7.56, m
7.56, dAB (7.6)
7.56, dAB (7.9)
7.55, dd (8.7, 2.1)

4’
7.69, d (7.4)
7.72, dAB (8.0)
-
-
7.85, bd (6.3)

5’
7.83-7.88, m
7.83-7.90, m
8.25, dd (7.7, 1.2)
8.27, dd (7.7, 1.0)
7.87, bd (8.0)

6’
7.45-7.54, m
7.47-7.56, m
7.63, td (7.6, 1.2)
7.64, dt (AB) (8.1)
7.49, m

7’
7.45-7.54, m
7.47-7.56, m
7.55, td (7.6, 1.4)
7.57, dt (AB) (9.8)
7.44, m

8’
8.48-8.52, m
8.42-8.48, m
8.52, dd (8.0, 1.5)
8.49, dd (7.7, 1.3)
7.88, d (8.7)

CH=N
9.06, s
9.00, s
9.01, s
8.95, s
9.13, s

      a7.67,(1 H, d, J 2.8, 1’-H)

Table S4. 13C-NMR data (400 MHz, in CDCl3, internal TMS), for N-(1-azulenemethylene)phenylamines;

Schiff base
13C signals ((C, ppm)

5a
119.2 (t), 121.0 (t), 125.2 (t), 125.5 (q), 126.2 (t), 126.6 (t), 129.2 (t), 136.3 (t), 136.3 (q), 138.0 (t), 139.0 (t), 139.1 (t), 144.9 (q), 153.6 (q), 155.3 (CH=N).

5b
119.2 (t), 122.5 (t), 125.5 (q), 126.4 (t), 126.8 (t), 129.2 (t), 130.5 (q), 136.3 (t), 138.1 (t), 139.1 (t), 139.3 (t), 139.3 (q), 144.8 (q), 151.3 (q), 155.5 (CH=N). 

5c
55.6 (p, OCH3), 114.4 (t), 119.1 (t), 122.0 (t), 125.7 (q), 125.9 (t), 126.3 (t), 136.1 (t), 137.9 (t), 138.7 (q), 138.9 (t), 138.9 (t), 144.7 (q), 146.7 (q), 153.6 (CH=N), 157.7 (q).

5d
21.0 (p, CH3), 119.1 (t), 120.8 (t), 125.6 (q), 125.9 (t), 126.3 (t), 129.7 (t), 134.8 (q), 136.1 (t), 137.8 (t), 138.7 (q), 138.9 (t), 138.9 (t), 144.7 (q), 150.9 (q), 154.5 (CH=N).

5e
119.7 (t), 121.4 (t), 124.7 (q), 125.7 (t), 127.2 (t), 127.5 (t), 136.6 (t), 138.4 (t), 139.4 (t), 139.7 (q), 139.9 (t), 144.7 (q), 145.6 (q), 156.9 (CH=N), 159.3 (q). 

6
25.8, 28.4 and 30.4 (p, CH3(4, 6 and 8), 117.4 (t), 121.0 (t), 124.8 (q), 128.5 (t), 128.9 (t), 129.1 (t), 130.1 (t), 135.4 (q), 135.5 (t), 141.0 (q), 146.6 (q), 146.7 (q), 147.0 (q), 153.7 (q), 158.2 (CH=N). 

7
25.8, 28.4 and 30.4 (p, CH3(4, 6 and 8), 55.5 (p, OCH3), 114.3 (t), 117.4 (t), 122.1 (t), 124.5 (q), 128.7 (q), 129.9 (t), 131.2 (t), 135.3 (t), 138.8 (q), 140.9 (q), 146.5 (q), 146.6 (q), 146.7 (q), 156.8 (CH=N), 157.4 (q).

8
118.4 (q), 120.9 (t), 123.2 (q), 125.4 (t), 126.0 (t), 126.9 (t), 129.1 (t), 135.7 (t), 136.4 (t), 136.9 (t), 137.5 (q), 138.3 (q), 140.3 (t), 153.0 (q), 153.9 (CH=N). 

9
119.3 (q), 120.9 (t), 123.3 (q), 126.0 (q), 126.1 (t), 126.9 (t), 129.1 (t), 135.7 (t), 136.4 (t), 137.0 (t), 137.5 (q), 138.3 (q), 140.5 (t), 153.0 (q), 153.9 (CH=N).

10
31.0 (p, CH3),121.0 (t), 123.9 (q), 123.9 (q), 124.8 (t), 125.1 (t), 125.7 (t), 129.2 (t), 134.9 (t), 135.1 (t), 138.8 (t), 139.1 (t), 139.5 (q), 141.7 (q), 153.6 (q), 154.6 (CH=N).

11
57.9 (p, OCH3), 114.7 (t), 121.0 (t), 121.5 (q), 123.7 (t), 123.8 (t), 125.1 (t), 129.1 (t), 130.7 (q), 134.0 (t), 134.5 (q), 134.9 (t), 140.1 (t), 151.0 (q), 153.0 (q), 153.4  (CH=N). 

Table S5 13C-NMR spectrum (400 MHz in CDCl3) for Schiff bases 12-15 and 20; ( in ppm


12
13
14
15
20

C-1
125.7
123.6
125.6
123.3
125.5

C-2
139.6
135.8
138.2
135.9
139.1

C-3
119.0
118.4
119.3
118.6
119.3

C-4
138.0
137.0
139.9
137.0
137.9

C-5
126.1
126.2
126.3
126.4
126.2

C-6
139.0
140.4
139.2
140.5
139.0

C-7
126.2
127.0
127.4
126.4
124.9

C-8
136.6
137.4
136.7
137.3
136.2

C-1’
150.8
150.4
150.1
149.5
121.8

C-2’
112.6
112.5
112.5
112.3
151.1

C-4’
124.9
125.3
131.1
131.0
128.8

C-5’
127.6
124.3
124.3
124.3
127.7

C-8’
124.2
124.9
124.9
124.6
127.7

CH=N
155.4
155.7
155.7
154.2
155.2

C-3a, C-8a, C-4’a, C-8’a
129.1, 134.0, 138.8, 144.9
129.1, 130.3, 137.6, 138.1
129.1, 130.3, 139.1, 145.2
128.5, 130.1, 137.7, 138.3
131.6, 134.3, 139.2, 144.9

C-3’, C-6’, C-7’
125.5, 126.2, 126.7
125.6, 127.1, 127.4
126.5, 127.0
126.4, 127.3, 127.4
117.2, 124.9, 126.6


Table S6. UV spectra for Schiff bases (in cyclohexane)

Schiff base
(max, nm (log (/dm3mol-1cm-1)

5a
213 (4.3); 238 (4.4); 370 (4.5); 400 (4.2); 588 (3.8)

5ba
238 (4.4); 275 (5.2); 281 (4.4); 312 (4.3); 397 (4.2); 577 (2.6)

5c
236 (4.4); 270 (4.2); 304 (4.4); 403 (4.2); 590 (2.6)

5d
215 (4.2); 239 (4.4); 307 (4.4); 400 (4.2); 588 (2.6)

5e
225 (4.5); 282 (5.1); 328 (5.1); 407 (5.2); 571 (4.7)

3-Cl-5db
241 (4.4), 310 (4.4), 402 (4.2)

3-Cl-5eb
236 (4.4), 309 (4.3), 342 (4.2), 417 (4.3)

6
220 (4.2); 226 (4.3); 249 (4.3); 316 (4.5); 399 (4.3); 546 (2.8)

8
227 (4.4); 245 (4.4); 314 (4.5); 408 (4.3);

9
208 (4.4); 244 (5.3); 308 (5.3); 408 (5.2); 606 (2.7)

11b
256 (4.3), 286 (4.3), 322 (4.4), 426 (4.3)

4’-Cl-11b
260 (4.3), 286 (4.3), 325 (4.4), 469 (4.3)

12
219 (4.8); 239 (4.6); 297 (4.4); 313 (4.4); 400 (4.2)

13
220 (4.8), 241 (4.6), 301 (4.4), 313 (4. 5), 408 (4.2), 617 (2.9)

14
218 (4.7); 242 (4.5); 299 (4.3); 313 (4.3); 403 (4.2); 571 (2.6)

15
221 (4.8); 243 (4.6); 301 (4.4); 313 (4.4); 414 (4.2); 615 (3.1)

20
217 (4.6); 239 (4.4); 301 (4.5); 313 (4.5); 400 (4.3)

ain methanol; b in dioxane

Table S7. IR spectrum for Schiff bases (in CCl4)

Schiff base
cm-1

5a
1120 w; 1210 w; 1390 s; 1420 s; 1480 s; 1580 s; 1605 s

5b
1100 s; 1170 w; 1210 w; 1390 s; 1420 s; 1480 s; 1580 w; 1600 s

5c
1045 m; 1180 m; 1210 w; 1250 s; 1290 m; 1395 m; 1420 m; 1490 s; 1580w; 1610 s

5d
1120 m; 1170 w; 1220 m; 1395 m; 1420 m; 1490m; 1590 s; 1610 w

5e
1100 m; 1340 s; 1395 w; 1420 w 1580 m 

3-Cl-5d*
1120 m, 1135 m, 1220 m, 1335 w, 1390 m, 1495 m, 1580s , 3070 w

3-Cl-5e*
1110 m, 1170 w, 1220 w, 1340 s, 1390 w, 1510 w, 1570 s, 1590 w, 1605 w, 3070 w

6
1070 w; 1100 s; 1210 m; 1330 s; 1480 w; 1580 s; 2930 w

8
1040 s; 1070 w; 1210 m; 1245 m; 1330 s; 1490 s; 1570 s; 1605 m; 2940 w 

9
1120 s; 1140 s; 1210 s; 1290 w; 1390 s; 1420 ; 1450 w; 1480 s; 1580 s; 1600 s

11*
1100 s; 1160 m; 1210 w; 1340 w; 1375 w; 1465 w; 1530 w; 1570 s; 1600 w

4’-Cl-11*
1100 s, 1170 m, 1340 w, 1375 w, 1570 s, 1595 s, 3080 w

12
740 w;775 w; 785 w; 1320 m; 1380 m; 1395 m; 1570 w; 1590 w

13
735 w; 765 w; 785 m; 1020 m; 1048 m; 1133 m; 1228 m; 1260 m; 1330 w; 1387 w; 1405 m; 1560 w; 1570 w; 1590 w

14
740 w; 750 w; 762 m; 791 m; 822; 1220 m; 1330 m; 1375 m; 1390 m; 1570 w; 1585 w

15
742 w; 757 m; 770 m; 785 m; 1135 w; 1338 m; 1387 w; 1567 w; 1590 w

20
740 w; 755 m; 790 m; 865 m; 1210 m; 1325 m; 1393 m; 1497 m;1570 w

* in DCM

