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60 TEMPERATURES AND MOLAR ENTHALPY CHANGES 

BENZILIDENE ANlLlN DERIVATIVES 

rn 4-alkoxy benzylidene 4'-alkylaniliner (1) 

n-CnH2"+ 0 -@ CH=N -@- CmH2,,,+ l-n 

(1) See separate following table with recent results from ref. 169 - 
n - 
1 

1 

1 

1 

- 
rn - 
2 

3 

4 

5 

K N I 

rn 45.5 rn 60.5 rn 
3.6 

22 
3.2 

21 
3.6 

20 

20.9 
3.30 

22.6 
3.36 

? 

20.4 
4.0 

22.1 
5.6 

19.5 
3.063 

47 

48.5 
0.10 

47 
0.086 

46.6 
0.075 

42.5 
0.032 

46 .O 
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0.885 

46 
0.70 
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rn 38 rn 58 rn 
3.2 

rn 39.2 rn 62.4 rn 
5.43 0.160 

rn 39.5 rn rn 
4.868 

- 
Ref. 

2, 15 bis 
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CALAMITIC MESOGENS 

6 

61 

35.2 53.7 
6.9 

34.0 52.4 
35.3 
6.58 0.160 

m l  N I 

27.3 62.8 
7 1  9. I 

0.150 

- 
Ref. 

2, 15 bis 

25,26 

- 
2,  15 bis 

25,26 
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62 TEMPERATURES AND MOLAR ENTHALPY CHANGES 

K Sl N i 

48.8 - 58.4 
49.3 0.110 
7.37 

0 67 - 
4.7 

62 0 

4.321 

0 70 0 

0 

0 76 - 0 97 0 

3.5 

- 37 
5.8 

34.5 - 
3.4 

35.2 - 
4.12 

36.0 - 
4.1 

33.5 - 
4.7 

35.7 - 

34.5 - 
5.930 

34.1 - 
4.45 

36.3 - 
3.61 

80 

79.3 
0.14 

78.4 
0.125 

79.5 

79.8 
0.14 

? 

80.3 
0.15 

63.3 - 
6.0 

62.8 - 
63.3 
5.88 

0 - 63 
5.934 

90.4 

89.6 
0.260 

Ref. - 
25,26 

2,15 bis 

187 

2, 15 bis 

2,15 bis 

24 

25,26 

167 

185 

187 

205 

2, 15 bis 

25,26 

187 
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CALAMITIC MESOGENS 63 

K Sl N I 

39.6 - 
7.4 

80.2 

8 39.2 - 8 80 0 

39.6 0.270 
6.2 

52.5 - 
6.7 

8 52.4 - 
52.9 
6.29 

86.2 

93.4 
0.190 

47.2 - 80.4 
47.6 0.150 
7.42 

57.5 - 0 68 8 

3.8 

41.1 [23.3] 55.7 

0 40 - 58.4 
6.5 0. 7 7 

5.5 

55.2 K1 

K2 

40.8 - 
41 .I 0.700 
6.53 

8 15.2 [23.2] 8 55.2 

32.7 [23.6] 71.1 
2.5 

70.4 
4.55 0.220 

Fz [12] [23.2] 70.4 

K l  32.9 - 

40.7 [19.8] 62.8 

I F1 a:; 
- 62.4 

( Fz [19.6] [23.6] 62.4 

7.4 

0.170 
6.51 

- 
Ref. - 

2,15 bis 

25,26 

- 
2. 15 bis 

25,26 

25,26 

- 
2. 15  bis 

2, 15 bis 

24 

25.26 

2,15 his 
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2,15 bir 

25,26 
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TEMPERATURES AND MOLAR ENTHALPY CHANGES 

m 

8l 

N I Ref. K =I 

30.6 [20.0] 70.0 2.15bis 
7.7 

30.4 - 69.2 
30.6 0.110 
6.98 25,26 

.K2 [5.6] (19.61 69.2 

64.8 25,26 Kl 
38.4 - 

0.270 

I K1 

.K2 (9.61 s t1g.21 s 64.8 

K, 29 K, 32 K, 36 K, 38 K, 38.9 N 
0.87 0.45 3.95 2.46 1.6 
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CALAMITIC MESOGENS 65 

N I Rot. n m K  s4  s3 s2 S1 

4 21'91 . 40.5 - - - . 51 65.5 . 2, 15 bls 
1.9 . 39 - - - . 48 62.5 . 27 

0.68 1.97 0.152 

- - - . 187 . 41 - 
1.676 

4 3 . 5 4 -  - . 82.5 . 2.15 bis - - 
3.2 . 24 - 

1.772 
- - - . 187 

4 4' . 8 . 41.0 . 45.2 - . 45.7 . 74.7 . 2, 75bts 
0.8 

K, 8 K 12. 40.3 44.4 - . 45.6 . 74.0 . 25.26 
0.41 '0.45 0.220 0.170 . 43 . 73.4 . 

0.93 0.19 

4 4I'6)"8l. ? . 42.4 . 45.6 45.8 75.2 174 . 41 . 0.13 0 0.73 7 . 187 
3.027 

4 53 . 28 - . 30 . 41.5 . 44.4 . 84.6 2.15 bls 
1.8 . 28 - . 30 41.0 . 44.0 84.0 25,26 
1.0 2.03 0.28 . 39.5 ? 7 . 187 

3.402 

4 6' . 26 - . 47.3 - . 54.7 . 76.9 2, 15 bis 
0.8 

26 - . 47.2 - . 54.8 . 76.8 . 25.26 
0.590 0.200 0.220 

K, 7 K, 22 K, 26 
1.0 0.05 2.13 

4 720 . 20 . 29 . 48.8 - . 56.5 . 83.3 2.  15bir 
0.4 . 19.6 28.6 . 48.4 - 56 . 82.8 . 
20 
1.58 0.96 0.540 < 0.1 0.280 

- ~~ 
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66 TEMPERATURES AND MOLAR ENTHALPY CHANGES 

4 

5 

5 

5 

5 

5 

n m K  s4 S s3 s2 S1 N I Ref. 

8' 32.8 - - 49.2 - 63.2 . 78.4 . 25.26 
33 0.50 0.08 0.28 
8.9 

32.0 - - . 49.5 - 63.7 79.0 3 
0.502 0.083 0.280 

311 - - 48.6 - 62.5 . 77.8 28 
0.83 

38.0 - - 44.76 63.773 - 78.48 180 
1.15 0.43 0.001 0.01-0.07 

5 2  - 5 6 -  - - - - . 61 . 2.15 bts 
3.6 

5 3 . 5 7 -  - - - - . 74.5 . 2.15 bir 
2.3 

46 24 - - 52 54 71 . 2.15bir 

. 12 - - - 51.6 52.4 . 68.0 . 25.26 

- 
0.8 

2.0 0.230 

50 69.4 24 
0.36 0.23 

52.6 69.9 185 
1.65 0. f9 

4 '6  51 6 . 52.1 . 68.9 . 174 
1 1  

5' 29 46 - 48 . 52 53.5 . 7 7 5  . 2.15bir 
0.5 

28.9 . 45.6 - 48 51.4 53.6 . 76.8 . 25.26 
29 
1.7 0.094 0.50 0.05 0.21 

6' 36 . 40.8 . 43.4 51.0 52.8 61.4 . 730 2.15blr 
5.0 

36 40.8 43.2 50.8 52.6 61.2 72.4 25.26 
5.53 0.028 0.054 0.570 0.280 0.340 

6" . 39.8 . 428 50.6 52.3 61 . 72.9 . 174 
0.55 
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CALAMITIC MESOGENS 67 
- 
n - 
5 

5 

5 

5 

- 
6 

6 

6 

6 

- 

~ ~ 

29 373  - 52.1 . 554 640  78 
06 

28.8 36.8 - 51.6 . 55.2 63.8 . 77.4 . 
0.07 0.560 0.10 0.340 

K. 12 K, 19 K, 25 K, 29.5 5, 
1.75 1.4 0.24 0.65 

. 37.1 . 51.7 . 55.0 638  . 77.8 
0.52 

42.8 - - . 53.2 - 64.8 . 74.4 
43.2 0.540 0.170 0.280 
8.54 

52.2 66.5 . 73.9 
0.55 

. 59 - . 71.5 - - - - 
3.7 

65 - 
3.5 

- - ~ . 66.5 82.5 

K, 28 K, 34 S, 64 SA 67 N 83 I 
1.62 1.26 0.23 0.26 

s2 [-91 s, 
0.23 

. 10 - . 554 . 582 - . 692 770  
2 2  

9 6  - . 544 . 576 - 686  . 760 

0 26 0 130 0690 0540 0380 
10 

67 . 768 
o 38 0 27 

55.2 58.3 69.4 . 71 .O 
0.10 0.66 

- 
Ref. 

Z, 15 bir 

25 

174 

- 
25,26 

174 

- 
2.15 bir 

2.15 bir 

29 

2'15 bir 

25.26 

- 
174 

- 
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68 TEMPERATURES AND MOLAR ENTHALPY CHANGES 

15’’ 

6 ’ ’  

7‘0 

N I Ref. s4 S s3 s2 S1 m K  

- 40 - . 45.2 . 61.6 - . 75.2 . 85.2 . 2.15 bi! 
3.8 

39.2 - 44.4 60.8 - 74.4 8 4 4  . 2526 
40 
2.3 0.08 0.650 0.350 0.310 

. 15 - 35 62.9 - * 77.0 8 0 7  . 2.15 bu 
0.7 

14.8 - 34.8 64.4 - 76.4 . 80.4 . 25.26 
15 

2.85 0,650 0.60 0.450 

- . 27 - 66.0 - . 81.3 85.3 . 2.15 bir 
0.4 

- 26.4 - 65.6 - 80.8 84.4 . 
2.46 0.730 0.510 0.580 
27 
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- 
n - 
6 

- 
7 

7 

7 

7 

7 

7 

7 

7 

7 

K, - 5 K, 29 - 66 - . 81.2 . 82 . 
1.5 6.36 0.160 0.lW 0.180 

- - 64 . 70 . . 58 - 
3.7 

62.5 - - - . 71.5 79.5 . 
2.5 

. 31 5 62.5 - . 63.6 . 73 75.5 . 
8.7 . 31.8 62.4 - 63.6 72.4 . 75.6 
32 2 
7.22 0.950 0.046 0.6W 0,370 

59.9 . 64.0 . 71.4 . 739 . 
7.0 

31 5 . 62.5 - 
7.65 0.12 

. 63.5 . 73 . 75.2 . 
. 23 . 58 . 644 . 683 79.6 . 83.2 . 

5 4  . 2 2 4  . 572 . 64 . 676 . 79.4 . 82.4 . 
23 
3.23 0.060 0.710 0.040 0.680 0.510 

. 57.0 . 63.2 . 67.9 . 80.0 , 83.0 , 
0.64 

. 40.4 - . 66.9 . 69.7 , 80.2 - 
3.6 . 40.4 - . 66.4 . 69.2 . 79.2 - 
8.76 0.770 1.240 

. 40 58 . 66 . 70 . 80 - 
9.4 0.05 0.70 0.06 1.2 

33 55 69.0 72.0 . 83.7 64 
8.2 

K, 28 K, 32.6 54.4 68.4 . 71.6 . 83.2 84 . 
_Nv 

0.45 4.02 0.440 < 1.260 

- 
Ref. - 

25,263 

- 
, 15 bi 

, 15 bi 

- 
,15 bi 

25,26 

174 

- 
, 1 5  bi 

25.26 

174 

- 
,15 bi 

25 ,26  

175 

~ 15 bi 

25.26 

- 
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70 

rn 5 6 7 

A Hm 8.4 12.9 16.1 
~ 

TEMPERATURES AND MOLAR ENTHALPY CHANGES 

7' 54.9 68.6 71.6 83.5 
0.75 

34.0 55.0 68.7 71.7 83.4 
7.5 < 0. 1 0.7 -+ 

8" 47.6 - 69.2 - 82 - 25, 2E 
48.1 
9.74 0.730 1.280 

'7 62.9 67.5 80.8 - 
0.07 0.92 I 174 
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Foot notes : 

71 

1 .  

2. 

3. 

4. 

5. 

6. 

7. 

8. 

9. 

'1 0. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19 

20 

21 

S1 :unidentified smectic phase - mosaic texture. 

S, = SA, S3 = SB from textures, ref. 25, S4 unidentified smectic phase, SB i s  a crystal 

B phase, ref. 234, 235. 

unidentified smectic phases. 

S1 = SA, S3 = SB from textures, ref. 25 

S1 = SA, S3 = SB from texture ref. 25 and from structures determined by X-ray 
investigation, ref. 28 bis, crystal B phase, ref. 234, 235. 

S1 = SA from texture, ref. 25. 
S2 unidentified smectic phase. 

S1 = SA, S2 = Sc from textures, ref. 25 
S3, S4 unidentified smectic phases. 

S1 = SA, S2 = Sc from textures, ref. 25 S3 = SB from texture, ref. 26 and 
SB from X-ray structure investigation, ref. 28 bis. 
S4 = SG from X-ray structure investigation 
S unidentified smectic phase. 

S1 = SA, S2 = Sc from textures, ref. 25 S3 = SB from texture, ref. 25 and 
SB from X-ray structure investigation, ref. 28 bis, crystal B phase, ref. 234, 235. 
S4 = SG from X-ray structure investigation, ref. 28 bis. 

S, = SA' S3 = SB from textures, ref. 25. 

S1 = S,, from X-ray structure investigation, ref. 29 
S2 unidentified phase, not surely a liquid cristallyne one ref. 29. 

S l  = SA, S3 = SB from textures, ref. 25, crystal B phase, rkf. 234, 235. S unidentified 
smectic phase. 

S1 = SA, S2 = Sc from isobaric phase diagram, ref. 29 bis 
S4 = SG from X-ray structure investigation, ref. 28 bis 

S1 = SA, S2 = Sc from isobaric phase diagram, ref. 29 bis 
S3 = SE from texture ref. 25 and SB from X-ray structure investigation, ref 28 bis, 
crystal B phase, ref. 234, 235. 
S4 = SG from X-ray structure investigation, ref. 28. 

s1 = SA. s2 = Sc from textures, ref. 25, S3 unidentified smectic phase. 

S1 = SA. S2 = SE from contact method and X-ray studies, ref. 174 p. 65. 

S ;  - Sc, S3 = SB or SG. from contact method and X-ray studies, ref. 174 p. 68. 

S2 = SE, ref. 174 p. 69. 

S1 = SG ref. 232, 233. 

S1 = SA, S3 = SB from textures, ref. 25, S4 unidentified smectic phase. 

S1 = SA, S3 = from textures, ref. 25, unidentified smectic phase. 
22. s, = crystal E phase, ref. 234, 235. 
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12 

- 
3ef. 
(1) 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

169 

- 

TEMPERATURES AND MOLAR ENTHALPY CHANGES 

CflH2"+ 1 O@CH=N@C,H~,,+ 

K SG s0 SC =A N 
- 
n 
- 
4 

5 

6 

7 

8 

9 

I(  

4 

5 

6 

7 

8 

5 

5 

- 

- 
rn 
- 
2 

2 

2 

2 

2 

2 

2 

4 

4 

4 

4 

4 

5 

6 

- 

38.7 50.5 
39.6 51 
2.6 1.8 
49.2 54.2 
49.7 54.2 
5.1 2.0 
41.6 58.7 
41.7 58.6 
4.5 1.9 
67.3 - 

no measurements 
57.2 
56.1 
6.8 
63 

62.5 
7.0 
61.5 
59.8 
6.8 
9 

9.4 
0.79 
20 
34 

4.95 
? 

32.1 
5.0 
32.6 
36.2 
7.6 
39.5 
40.2 
6.7 

27 
1.5 

35.2 
34.5 
6.15 

28 

38.5 
38.4 
0.16 
51.9 
52 
1.1 
57 

57.6 
0.16 
63.9 
63.5 
0.88 
62.5 
62.3 
0.05 
46.1 
47.4 
0.18 

40.2(b) 
41 

0.02 

[57] - 
[55.7] 
0.42 

[59.8] 
0.66 

6.6 
0.80 
44.2 - 
45 

0.70 

[61.5] - 

66.2 - 

- - 

59.2 - 
59.5 
0.71 

- 65.2 
$4.8 

( a )  
66.5 - 
66.8 
0.83 
48 52 
48 51.7 

0.38 0.06 
51.3 52.8 
51.6 53 
0.51 ( a )  

68 
66 

0.45 

70.2 
1.4 
77 - 

76.8 
1.6 

45.1 
45.5 
0.11 
52.4 
52.4 
0.12 
69.7 
69.5 
0.40 
74.5 0 

74.2 
0.51 

71.3 - 

80.5 - 
80.2 
1.4 
53 

53.2 
0.03 
61.2 
61.1 
0.23 

64.8 
64.3 
0.16 
59 

58.4 
0.15 
69.1 
68.5 
0.25 

[44.3] 

71.4 
69.9 
0.29 

74.3 
79.4 
0.22 
69.2 

0.26 
78 

77.6 
0.29 
76.5 
76.2 
0.32 

68.7 

77.5 
77.1 
0.27 
73 

72.9 
0.28 
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K SG SB SC SA N I 
- 
n - 
5 

5 

6 

6 

6 

6 

6 

7 

7 

7 

7 

Ref. 
(1) 

- 
rn 
- 
7 

8 

1 

3 

5 

6 

8 

5 

6 

7 

8 

73.7 
73.3 
0.25 
80.7 
80.2 
0.29 
85 
85 

0.40 

0 29.5 0 

34.5 
5.8 

0 43.2 a 

43.2 
8.5 

169 

169 

169 

33.9 
36.3 
0.07 

[26.3] 
[26.6] 
0.03 
[441 

60.8 
60.6 
1.05 
41 

45.6 
0.11 
35 
29 

0.003 
[13.5] 

(C) 
(C) 

56.4 
56.4 
0.06 
54.7 
56.1 
0.009 

51 
51.5 

0,025 

79.9 
79 
0.33 
82.2 0 

82 
0.42 

a 

0 

0 

- 

a 

0 

a 

0 

0 

. 

169 

169 

51 
51.9 
0.48 
53.7 
53.7 
0.50 

[52.9] 
[53.3] 
1.3 

61.3 
62 

0.66 
61.8 
61 

0.60 
65.3 
65.6 
0.64 
64 

64.2 
0.65 
66 

65.7 
0.62 
65.4 
65.3 
0.57 

a4 
83.8 
0.4 1 

169 

0.34 a1169 

a 48 53 69 70.3 0 83 - 
47.6 55.3 68.5 70.1 82.9 
10.4 0.02 0.68 (a) 1.4 

0 57.2 a 

59.5 
7.0 

a ? .  
? 

169 

. ? a  

41.9 
5.9 

a 15 0 

12.4 
2.6 

a 28.5 
30.3 
7.25 

a 25.2 0 

21.7 
3.3 

0 38.5 
36.8 
8.1 

a 33.2 0 

35.4 
7.2 

a 53.1 62.8 a 
54.3 62.9 
(a )  0.13 

67.8 
67.2 
0.22 

- 

67.7 
67.3 
0.33 

- 

- a 75 a 
75.1 
0.28 
76.5 
75.6 
0.42 

81.2 
0.45 

0 68.2 0 79.6 0 

67.8 79.2 
(a) 0.37 

0 69.4 0 80.6 - 
69.1 80.1 
(a) 1.3 

0 70.3 0 83 
70.1 83 
( a )  0.44 

- 

- 81.2 

*I 169 

(1) For each compound : 

First line :transition temperatures according to the microscopic observation. 
Second line :transition temperatures from the DSC investigations, 

(a) Sc . SA transition with only a jump in the Cp curve ; no latent heat. 
(b) Additional transitions S4/S8 with the values : 43.0°/44.3'/0.05 kcal mol" 
(c) SG - S8 transition :not detected by DSC. 
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74 TEMPERATURES AND MOLAR ENTHALPY CHANGES 

4 n alkyl bemyliden 4' cyano anilin 

C, HZn+ CH=N CN 

63.0 71.4 
4.66 0.74 

60.0 71.4 
4.45 

1n:Ii AH (tnning) Ref. I 
15 bis 

15 bis 

4.7 15 bis 

( 1 )  For these compounds only melting heats are known, from ref. 15 bis. 

4 n alkoxy benzyliden 4' cyano anilin 

C, H2"+ 1 0 CH=N a CN 

K SA N I 

106 - 
4.9 
5.6 

105.5 - 
5.3 

121 

128.5 

(1) 95.5 - 128.5 
0.20 

12) 105.9 - 128.5 
6.4 

(1) 
7.1 

Ref. - 
30 

15 bis 

2, 15 bis 

185 

15 bis D
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CALAMITIC MESOGENS 

K SA N i 

15 

- 
n - 
4 

5 

6 

7 

8 

10 

- 

64 
5.5 
6.2 

65 
8.02 

64.5 
6.15 

63 
5.9 
6.8 

62.7 
5.84 

55 
6. 1 
6.0 

61.5 
5.32 

56.5 
6.17 

61.05 
5.69 

33.98 
1.22 

66.5 
71.7 

67.4 
8.20 

58 
5.48 

79 
8.8 
8.2 

79.9 
9,00 

65 
9.0 

0 100 0 

0.16 

112 

108 
0. 75 

106.2 
0. 14 

96 

88.2 
0. 1 1  

102 

102 

102.2 
0. 15 

102.1 
0.42 

95 

96.5 
0. 17 

97 

93.4 
0.20 

101.5 

Ref. - 
30 

15 bis 

31 

168 

30 

168 

30 

15 bis 

31 

168 

206 

2 ,  15 bis 

168 

30 

15 bis 

168 

30 

( 1 1  Mesomorohic transitions unknown D
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16 TEMPERATURES AND MOLAR ENTHALPY CHANGES 

n 

7 

4 n alkyl carbonyloxy benzyliden 4'cyano anilin 

K N I Ref. 

60 96.5 31 
8.18 0.18 

C, Hzn+ 1 -COO -@ CH=N @- CN 

n (1) 

AH (melting 

1 2 3 4 5 6 7 Ref. 

7.6 10.6 7.3 13.2 8 0  7.6 6.7 15 bis 

4 n alkvl carbonyl benzyliden 4' cyano anilin 

(1) Mesomorohic transitions unknown 
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CALAMITIC MESOGENS 

4 cyano benzyliden 4' alkoxy anilin 

- 
n - 
1 

2 

3 

4 

5 

6 

8 

- 

NC @CH=N a O C n H 2 n + l  

K SA N I 

117.1 - 
5.98 
5.6 

on cooling : 
76.3 - 
5.34 

115 - 
5.4 

( 1 )  
6.2 

86 - 

5.9 
9.4 

( 1 )  
9.0 

79 - 
6.5 
7.1 

73 0 

6.6 

73.8 
6.24 

73 0 

0 

0 

b 

b 

0 

0 

83 0 

83.4 

84 0 

0.0 

84 0 

0.012 

124.1 
0.15 

119 
0.16 

132 

116 

107 

108 

108.5 
0.1 

109 

109 
0.17 

Ref. 

1.32 

15 bis 

32 

2,15bi! 

15 bir 

30 

15 bis 

15 bis 

30 

15 bis 

30 

33 

3 

34 

- 
(1 )  Mesomorphic transitions unknown. 
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78 

4 cyano benzyliden 4' alkyl anilin 

TEMPERATURES AND MOLAR ENTHALPY CHANGES 

n 

4 

7 

NC CH=N @- C n H 2 n + l  

N I K1 K2 

- 79 [64] 
8.1 
8.9 

- 0 61 b 73.8 
7.25 0.16 
16.9 

[51] - 
4.32 

n (1) 2 3 5 6 

AH (melting) 5.7 5.1 8.1 4.7 

- 
n - 
8 

9 

10 

11 

15 

- 

Ref. 

15 bis 

K1 K2 S N I 

- 66 - 71.2 

[43] - [63.8] 0.22 
9.7 1 

6.85 0.03 

- 59 75.4 77.5 

[48] - 
8.8 1 0. 14 0.35 

5.52 

- 72 78.5 - 

[56] - 0 

8.63 0.48 

5.72 

- b 68 83.3 - 

[58] - 
9.73 0.83 

10.3 

8 

- 81 88.1 - 
74.1 

[69] - 
12.0 

- 
Ref. 

30 

15 bis 

1 5  bis 

35 

- 
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CALAMITIC MESOGENS 

4 

6 

19 

n K  s0 SA N I Ref 

66.7 - [59.4] 160.91 0 30 
6.5 

55.5 57.3 63 63.5 30 
5.3 

8 . 6 2 -  65.8 - 30 
7.8 

4 n alkoxy benzyliden 4' fluoro anilin 

C, H2,+, 0 -@ CH=N a F 

C, H2,+ 0 @- CH=N F 

5.6 . 30 P.51 
6.9 
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80 

4 alkoxy benzyliden 4' chloro anilin 

TEMPERATURES AND MOLAR ENTHALPY CHANGES 

- 
n - 
4 

5 

6 

8 

10 

12 

14 

16 

18 

K S i 

84.5 
5.2 

59 
4.9 

53.3 
4.8 

54.5 
2.60 

57 

67.5 

62 

58.5 

70 

67.5 

78.5 

73 

83.5 

77 

87 

80 

60.7 
2.96 

0 

- 

- 

90 

80 

89.4 

89.4 

89.5 

87 

83.5 

78.5 

[78.5] 

. 

0 

90.5 

93.5 

97 

97 

96.5 

98.5 

97.5 

94 

90 

85.5 

[83.5] 

- 
Ref 
(11 

30 

- 

30 

30 

36 

197 

197 

197 

197 

197 

197 

191 

( 1 )  Results of ref. 197 are obtained from graphical values 

Ref. 30 bis 

C6H13-0 @- CH=N a CF3 

AH KS = 5.065 AH sI = 2.3 
K 72.0 S 84.4 I 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

3:
11

 2
0 

Fe
br

ua
ry

 2
01

3 



CALAMITIC MESOGENS 81 

R 

-0CO CH3 

-0COC3H7 

-OCOC3H, 

-CH=CH2 

-COCH3 

C, H2"+ 1 0 CH=N-@- R 
~ ~~ 

K SA N I 

85.2 - 0 109 0 

5.71 0.22 

84.9 - 109.5 

82.0 tN  

50.5 - 111.8 
5.57 0.74 

46.7 
3.620 

0 ? 0 

71 
2.810 

0 ? 0 

88.3 - 120.6 
1.82 0.174 

84 99 111 
3.66 0.820 0.110 

Ref. 

32 

168 

167,168 

187 

187 

37 

3 
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82 TEMPERATURES AND MOLAR ENTHALPY CHANGES 

R-COO -@ CH=N -@- R '  

R 

(CH312-CH- 

CH2=C- 

CH3 

CH3-CH2 

'gH13 

CH2=CH- 

CH3-CHZ- 

CH2=CH- 

(CH3l2=CH- 

CH2=C- 

CH3 

Il-CcH 130- 

R '  

-COOH 

-CO 0 H 

-CN 

-CN 

-CN 

KqHg-1 

-CqHg-' 

-CqHg-l 

-Cq H g -I 

-OCH3 

182 . 244 . 
182 201 . 1.36 4.68 

1.84 2.14 

109.5 - 
5.90 

55.4 - 
7.20 

136 - 
5.1 1 

65 - 
3.99 

48.5 - 
6.69 . 59 - 
5.42 

58 - 
4.98 

68 71 - 
4.04 5.56 

251 (1) 

206 (1) 

124 
0.162 

9.55 . 
0.15 

164.5 

71.2 
0.176 

56.5 
0.069 

- . 
- . 
. a2 . 

0.16 

( 1 )  The temperature of N-l transition is not known because of the decomposition of the compound 

CH30 a CH=N -@ C4Hg 

OH 

K 41.36 N 60.49 I 
5.36 0.2 1 

0 0 

C4Hg0! CH=N a OC-C5H, 
I I  

K 48.5 N 96.0 I 
6. 17 0.18 

3 ef - 
38 

38 

38 

16E 

38 

40 

41 

38 

41 

5 

ref. 42 

[K,] 47.3 N 
5.31 
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CALAMITIC MESOGNES 

- 
n - 
1 

2 

3 

4111 

5(21 

6131 

7131 

8(31 

9(41 

1013 

1 

2 

3 

415 

515 

615 

715 

815 

9(5 

1 o i  

- 

83 

R' 

-CH2-CH-CH2-CH3 

CH3 
- 

- 

- 

- - - 24 21.5 - 
4.44 

27.8 - 
3.55 

- 60 
0.1 1 

- - - 40.5 2 9 7  - 
4.27 0. 16 

30 - - [ l a ]  35 56 
0.18 0.17 4.16 . 33.4 - - - [30.1] M . 1  

3.75 0.26 

3.44 1.33 
. 30.4 - . 37.9 [37.5] 46.2 . 58 1 

0.5 0.32 . 43.6 - . [39] I4291 * 4 6 9  56.1 
6.57 0.36 

44.1 - [36] . 144.81 55.5 . 60.3 

. 5 9 3  - I46.21 [571 [58.31 4 

0.48 0.41 5.59 

- 
7.58 . 53.8 - [31] . [47.4] 61.7 - 
6. 16 1.03 

27.6 - - - - [19.9] 4 

4.7 

- - - 8 58.7 4 46 - 
5.03 0.09 . 42 - - [39.1] 1 - - 
4.27 

46.1 [30 11 [39.9] [45] 58.5 61  5 8 

3.1 0.66 0.4 . 18.3 . 41.1 47.1 60.9 64.3 - 
2.9 0.08 0.46 0.25 1 . 1  1 

18 . 44.1 . 48.8 . 57.5 . 6 6 1  - 
0.1 0.6 0.19 1.23 . 19 4 . 42.5 45.5 rn 62.5 65.8 - 

3.19 0.13 0.59 0.32 1.31 

. 32.4 . 47.7 . 53.3 . 66.4 71.1 - 
'.37 0.15 0.61 0.27 1.35 . 4 8 8  [44 11 . 51 4 67.6 70.4 - 

6 44 0.35 1.59 . 51.2 . [454]  52.9 68.1 72 1 - 
5.98 0.12 1.5 

- 
ef - 
13 

13 13 

43 

43 

43 

43 

43 

43 

43 

- 
43 

63 

43 4: 

4: 

4: 

4: 

4: 

4: 

4: 

- D
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84 

- 
n - 
1 

2(61 

3171 

4181 

5161 

6161 

7191 

8191 

9191 

I019 

- 

TEMPERATURES AND MOLAR ENTHALPY CHANGES 

R. K s4 s3 S2 S1 N' i 

11.9 - - 
2.88 

14 

1.5 - 

31.1 - 
4.72 

44.1 - 
6.13 

44.4 - 
5.28 

[-9.51 [8.5] 51 
0.15 

- [9.0] 30.5 
0.21 

39.4 52.9 57 
0.6 075 0.37 

35.5 50.9 53.1 
0.68 0.58 0.63 

43.3 61.9 - 
0.58 1.21 

44.1 5 3 9  60.4 - 
0.53 0.17 118 

49.7 59.6 66.1 - 
0.82 0.19 1.37 

53.7 65.9 68.9 - 
0.66 0.18 1.45 

53.8 65.1 68.3 - 
1.03 0.31 1.63 

All the smectic phases are identified by their textures : 

- 
ief. - 
13 

43 

13 

43 

43 

43 

43 

43 

43 

43 

- 
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CALAMITIC MESOGENS 

0 Terephtal bir (aniline) 

85 

cn H2,+ 1 N=CH @ CH=N @- C, H2,+ 

K s3 s2 S1 N I 

252.6 0 0 186.7 - - - 
8.69 0.27 

on cooling : 

143.3 
8.75 

246 
0.24 

283 i a a  - - - 
6.28 0.13 

7.90 1.10 

4.07 2.61 0.085 

268 0 0 192 - - - 

0 148 0 251 0 0 126 - - 

0 239 0 0 142 - - - 

136.5 236.9 . 
7.2 0.15 

- 
lef. - 
,3i 

1 

5 

oa 

38 

69 
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86 

K '6 'H 'G 'F 'I 'C 'A I 

1 0 9 2  - 114.5 143.0 - - 150.7 180.6 255.2 
109.2 115.8 1421 149.7 180.1 255.2 
3.4 0.14 1.8 !a1 0.09 0.26 

n 113 [74.0]. [89.2] 1 4 4 5  - - . 172 - 199 235 - 
112.8 [79.8] [89.1] 144 171.7 197.7 234 
4.7 0.10 0.31 1.05 (a1 0.14 0.32 

TEMPERATURES AND MOLAR ENTHALPY CHANGES 

Ref. 

169 ! l l  

169(11 

- 
n - 
3 

4 

5 

6 

7 

8 

9 

1 c  

- 

[68] [SO] 146 - - 174 201 238 
0.96 

- . 172 199 233 . 109.113 . 1 4 4 5  - 
4- 

4.41 0.85 0.06 0.22 

174 

183 

113 . [68] [84] 9 1 4 4 1  - - . 172.5 199.5 233: .18bis!2 
4.37 0.05 0.15 0.87 <0.02 0.05 4 

68 - 140 149 - . 179 212 233 
3.5 %!2 0.015 0.86 0.01 0.18 0.26 . 71.3 - 164.51 141.6 152.4 - 186.2 2 0 7 5  2155 

71.6 164.61 1426 152.7 1 8 6 8  206.6 213.6 
4.2 0.22 0.015 I I 0.016 0.37 0.35 

66 - [60] 143 153 - 187 208 215 . 
3.8 0.10 0.005 1.0 0.010 0.34 0.38 

61.8 - [48] l;;33 156.9 - . 191.4 210 . 211 5 . 
61 .I 157.1 191 4 208.5 210.7 
3.1 [i?7i1 0.007 1.14 0.05 0.65 

175 

169!11 

175 

159111 

. 72.8 - [62.8] 139 4 148.8 - 178.3 212 2333 169(11 
73.1 63.7 139.8 148.7 1 7 8 5  210.5 231 5 
3.6 0.27 0.023 0.88 l a1  0.29 0.37 

. 1 3 2 5  155.5 . 1 5 7 5  1 9 2 7  199 - 
143 1546 1565 1 9 0 8  1 9 6 8  

P 0.001 0.005 1.5 0.13 1.3 

I69 (11 

. 57 - 
3.7 

- . 144 157 - 
0.005 1.1 

192 209 212 .I 175 
0.025 0.40 0.43 

63.5 - [46] 138.5 156.8 - 192.5 202.5 - 169 111 
64 140 156.9 191.7 2 0 1 . 4 -  
7.8 0.002 1.30 0.06 1.4 . 57.3 - 
57 
7.7 

- 

72.3 - - 115 148.7 151.8 1 8 9 2  191 - * 169!1 
72.2 115 148.7 151.4 1884 190.2 
12.1 GO.001 0.004 1.6 0.42 1.7 

( 1 )  Ref. 169 : foreachcompound : 
first line :transition temperatures according to the microscopic obervation 
second line :transition temperatures from the DSC investigations 
transition with only a pump in the Cp curve i no latent heat. 

58 3.0 84 1 0.75 
(a )  SC-SA 

(2) From ref. 28 bis K1 - 3 3  113 SG 
<0.10 7 4.41 

[sl-[sHl 
6 8  0.05 
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CALAMITIC MESOGENS 

7.6 0.28 0.14 

87 

R 

CH3 0 

n C4Hg O-C- 
I1 
0 

K s2 S1 N I 

330 
6.45 0.75 

91 134 185 203 
9.17 0.21 0.17 

- 224 - 

0 0 
R -0 -C-CH=CH I' @N=CH++W=N -@ CH=CH !=O-R 

R 

CH3-CH2-C-CH2- 
I 

H 

- 
3ef. 

5 

46 

- 
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88 

0 N-"-biz (benzylidane) phanylenediamine 

TEMPERATURES AND MOLAR ENTHALPY CHANGES 

R - 0  CH=N-@ N=CH @ OR 

K3 K2 K1 S5 S4 Sg S2 S1 N I R Ref. 

CH3 

n-C5H1 - 

n-C6H13- 

n-C7Hl 5- 

n -CsH - 

n-C8H17- 

H3-CH2-CO- 

:H2=CH-CO- 

~~ 

- - 214 - - - - 
10.03 

- - 225.1 - - - 
10.9 

. 148.3 . 173.5 - - 
1.15 6.22 

123.7 . 138 . 155.2 - . 160.2 . 167.2 . 168 
2.10 0.84 4.55 1.10 
- -h_ 

112 125.4 - 1487 155.9 161.7 168.2 
.A,\- 

3.04 1.24 1.63 036 0.77 . 112 - 
2.44 

116 143.2 150.5 155.6 165 
1.60 1.27 0.34 0.09 0.55 

- - 115 142 149 155 164 
4.2 1.6 0.50 0.10 0.76 

- - . 181 - - - - 
3.66 

- - . 180 - - - - 
8.95 

- - ~ 3 4 1  168 

0.55 0.31 

0.65 0.26 

204.4 233; 766"" 
0.67 

203 231 22 
0.85 0.54 1 

1 41 polym 

(1) S4 = SK, S3 = SJ, S2 = SI and S1 = Sc: ref. 239 

(2) S5 = S'H, S4 = S'G, ref 236, S2 = SB, S1 = Sc 
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CALAMITIC MESOGENS 89 

- 
n - 
8 

10 

10 

12 

- 

K N 
~ 

I 

0 58.7 - 
11.8 

0 66 0 112.5 0 

11.68 0.22 

0 66 0 114 0 

14.6 0.19 

[ K , I  64 * s  
11.0 

0 80 0 113.5 0 

18.76 0.23 

180.4 0 

0.40 

166.6 0 

0.57 

168.4 0 

0.38 

159 
0.61 

. 

- 
3ef. - 
168 

46 

168 

46 

- 
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90 

Benzilidene aminocinnamate 

TEMPERATURES AND MOLAR ENTHALPY CHANGES 

R-O a CH=N @ CH=CH-COO-R' 

K SE =A N I R' Ref. 

"<SH13 

. 

. 

. 

'ZH5 

47 

47 

10.48 

47 

10.48 

10.48 

47 

10.48 

107 

79 
6.0 

79 
5.9 

68 
6.5 

66 
6.4 

47 
4.10 

60 
7.3 

58.5 
7.40 

P S I  
0.21 

[71.5] 
0.19 

[711 
0.19 

73.5 
0.34 

70 
0.34 

76 
0.25 

77 

118 
0.82 

1 w  
0.41 

101 
0.41 

93 
0.56 

91 
0.54 

97 
0.80 

87 
0.26 

83.5 
0.26 

140 
0.07 

133 
0.10 

134 
0.10 

111 
0.08 

109 
0.08 

103 
0.11 

101 
0.1 1 

82 . 117-119 . 157 . 160 
6.45 0.41 1.1 0.17 *I lo . 81.4 . 1193 157.3 160.2 
6.52 0 50 1.22 0.12 

82 . 113 . 157 160 :I 1:; 
6.45 0.41 1.10 0.17 
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CALAMITIC MESOGENS 

R‘ 

n-C5Hll  

@ 
@ 

@ 

@ 

91 

SB SC SA K N I 

73.9 95 106.7 134.3 - 
6.7 1.31 0.15 2.0 . 77.6 94.6 106.7 . 137.2 - 
6.69 1.31 0.146 2.01 

9 74.6 96.3 107.3 . 133.1 - 
6.7 1.31 0.146 2.02 

6.04 0.63 0.25 0.09 

113 - - [68] . 1981 . 
107 122 - 183 . 222 . 
9.68 0.03 0.04 

. 112 . 175) - 147.5 . 165.5 . 
8.28 0.63 0.23 0.09 

112.5 - - 168 . 200 . 
6.35 0.14 0.08 

R 

“-‘l ZH25 

3H3) 2-CH -(CH2) 

- 
Ref - 
50 

49 

1.5 

52 

52 

52 

52 

- 
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YZ TEMPERATURES AND MOLAR ENTHALPY CHANGES 

RO @ CH=N @ CH=C-€OO-R' 
I 

- 
R 

CH3 

C2H5 

C2H5 

C2H5 

'2'5 

C2H5 

'ZH5 

C2H5 

C2H5 

C2HE 

C2HE 

- 

R '  

n-C3Hi 

C2H5 

n-C3H; 

n-C4H! 

n-C5H1 

n-C6H1 

n-C7 H 

n-CaH1 

n-CgH1 

+OH 

n X 3 H  

- 
X - 
H3 

H3 

H3 

:H3 

:H3 

:H3 

:H3 

:H3 

:H3 

:H3 

:2H! 

- 

X 

N i K SA 

67.5 
7.4 

94.4 
6.9 

91.7 
9.23 

92 

60.2 
2.608 

60 

66 
8.5 

66 

59.4 
8.752 

60 

62.5 
8.49 

62 

57.4 
10.745 

58 

59.7 
10.232 

60 

58.5 
11.5 

59 

99 
10.8 

[771 

[791 

[a01 

85.5 
0.101 

85 
0.36 

83.6 

a3 

0.088 

0.33 

83.8 
0.216 

a3 

83.0 

0.23 

0.143 

82 
0.27 

82.4 
0.282 

a2 

82.7 

0.31 

0.253 

82 
0.30 

82.6 

a2 
0.31 

83.5 
0.06 

123.5 
0.048 

121.5 

121 
0.07 

100.8 
0.102 

101 
0.46 

100 
0.080 

100 
0.34 

91.8 
0.139 

92 
0.15 

90.8 
0.193 

90 
0.21 

86.5 
0.141 

86 
0.15 

85.8 
0.216 

86 
0.24 

83.2 
0.519 

83 
0.25 

~ 3 1  
0.12 

- 
Ref. - 
0,4a 

49 

53 

54 

53 

54 

53 

54 

53 

54 

53 

54 

53 

54 

53 

54 

53 

54 

10.48 
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CALAMITIC MESOGENS 93 

R 

CH3CO0 -@- CH=N -@ CH=CH-COO-R 

K SB =A N I 

, CH3 

-CH 
\ 

CH3 
CH3 
/ 

-CH2 CH 
\ 
\ 

CH3 
/ CH3 

75.5 [741 105 - 
6.89 0.50 0.81 

103 [38] 111 143 
6.48 0.21 0.16 0.10 

74 (57.51 110 - 
6.21 0.33 0.75 

K1 57 K2 57.5 K 3  74 .- 
0.53 

86 [53] 106 112 
9.91 0.34 0.37 0.07 

- 
3ef - 

52 

52 

52 

52 
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94 TEMPERATURES AND MOLAR ENTHALPY CHANGES 

NC- a CH=N @CH=CH-COO-R 

R K N I 

102.5 163 0 

5.8 0.16 

( 1 )  108 0 133 0 

( 1 1 )  [go] 

8.68 0.10 

0 87 0 133 0 

5.6 0.09 

a 100 0 109 0 

6.45 0.09 

0 59 0 119 0 

5.6 0.09 

0 62 0 111 0 

5.5 0.22 

NC-@ CH=N -@ CH=C-COO-C~H~ 
I 
CH3 

K 120 N 122 I Ref.48.10 
7.50 0.09 

- 
Ref. - 

10,48 

55 

10.48 

10.48 

10.48 

10,48 

- 
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CALAMITIC MESOGENS 95 

R @- CH=N -@ CH=CH-COO-R" (1) 

- O C H ~  IE) - c H ~ ~ H - c ~ H ~  
I 

CH3 

IR I  - 

K s2 s1 N I 

- 9 133 
0.08 K1 ;,$ - 

K1 ;,;; - 
K2 90 . . .  

- 133 
0. a8 

K2 90 . . .  
6.42 

44 . 60 82 102 
3.7 0.28 0.46 0.06 

. 47 . 60 . 82 102 
4.4 0.32 0.40 0.02 

40 . 75 117 - 
3.6 0.36 

40 . 83 . 124 - 

1.03 

K1 4.85 0.28 0.99 

E; 38.5 

- . 99.6 - [99.5] 
6.52 0.10 

- . 93.5 - 108.5 I 

5.65 0.06 

96.5 - 
5.6 

- . 108 4 

0.06 

- 83 - 86 
6.70 

- 83 - 86 
7.1 

- 
Ref. - 
55 

55,5; 

- 
9 

9 

- 
9 

9 

- 
1.32 

- 
9 

9 

- 
9 

9 
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96 TEMPERATURES AND MOLAR ENTHALPY CHANGES 

I R  R'. K s1 N I 

55 69.5 * 90.5 
4.65 0.17 0.06 

. 60 . 70 . 92 
6.6 0.17 0.11 

86 106 - 
8.6 0.83 

. a7 . 99 - 
6.3 0.6 

70 - . 97 . 
6.97 0.08 

71 - . 99 . 
0.08 

92.5 - 
7.4 

(1) (E) enantiomer ;the nematic mesophase is  chiral : N*  
( R )  racemic ;classical nematic mesophase : N 

(2) commercial product, tw specification about enantiomer or racemic 

(3) N for configuration amylic alcohol S (-) - ref. 30 - 

(4) metastable cholesteric mesophase ; N for 2-methyl hexyl afcohol configuration R (i) 

d 

- 
e - 
9 

9 

9 

9 

9 

9 

9 

- 

D
ow

nl
oa

de
d 

by
 [

T
om

sk
 S

ta
te

 U
ni

ve
rs

ity
 o

f 
C

on
tr

ol
 S

ys
te

m
s 

an
d 

R
ad

io
] 

at
 1

3:
11

 2
0 

Fe
br

ua
ry

 2
01

3 



CALAMITIC MESOGENS 

R 

CH30- 

Hydrazines derivatives 

K N i 

4 160 1 ao 
7.7 7 0.16 

91 

CH2=CH-COO- 

R a CH=N-N=CH @ R 

138 ? polymerisation 39 
4.43 

- 
Ref - 
60 

1 3 8  

166 196 
6.76 0.215 I CH3-CHZ-COO- 

n- c, Hzn+ 1 COO -@ C=N-N=C a OOC- Cn HZn+ -n 
I I 

CH3 CH3 

- 
n 
- 
1 

2 

3 

4 

5 

6 

- 

82.2 
2.27 

105 
5.4 

78.2 
2.27 

84.5 
7.92 

100.5 
4.6 

80.5 
3. I 

101 
5.9 

a4 
2.69 

95.5 
6.0 

145 
7.4 

115.7 
7.3 

117 
4.8 

100.7 
6.5 

111.4 
8.8 

101.5 
8.4 

151.5 
0.28 

145.0 
0.27 

145.0 

156 
0.27 

136 
0.23 

136 

136 
0.32 

136 

121.7 
0.29 

121.7 

- 
3ef. - 
61 

61 

61 

61 

61 

61 

61 

61 

61 

61 

- 
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98 

- 
n - 
7 

8 

9 

10 

1 1  

12 

- 
- 
n - 
13 

14 

15 

- 

TEMPERATURES AND MOLAR ENTHALPY CHANGES 

K2 K1 SC N i 

85 
3.2 

105 
7.0 

91.2 
2.76 

101.7 
6.9 

94 
3.3 

107 
8.5 

92.8 
3. 1 

104.8 
8.5 

97 
3.9 

107.7 
9.2 

96 
3.7 

105.1 
9.8 

111.5 - 
70.0 

- - 

104.7 - 
9.9 

- - 

1 1 1  - 
17.9 

- - 

107.9 
73.7 

- 

112 
14.8 

- 

108.3 
75.3 

- 

[105.5] 
0.78 

[105.5] 

[110] - 

[llO] - 

2.05 

[lo71 - 
2.33 

107 - 

121.5 
0.34 

121.5 

113.6 
0.34 

113.6 

113.5 
0.55 

113.5 

108 
0.66 

108 

b 

K 2  K1 sc 1 

101 1 1  3.8 [ 1 1 1 ]  
4.3 16.8 2.25 

110.5 - 1 1 1  

101 109.4 [106.8] 0 

3.5 77.8 2.73 

105.5 - 

71.5 
106.8 0 

103.8 111.8 - 
4.6 20.9 

- 
3ef - 
61 

61 

61 

61 

61 

61 

- 
- 
Ref. - 
61 

61 

61 

__I 

(1) S =Sc from texture identification 
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CALAMITIC MESOGENS 

Bis 2-n alkoxy-5 (4'nalkoxy benzylidene amino) methanen 

n - 
6 

7 

8 

9 

10 

- 
6 

( 1  

8 

9 

10 

K S N I 

137.7 - 
15.48 

126.3 - 
14.09 

I1121 

[114] 

121.0 125.1 - 
7.85 5.97 

0 121.1 130.1 - 
7.3 1 6.43 

0 

- 
0 117.6 b 133.3 

7.00 7.17 

130.3 - 
15.77 

0 119.1 0 

14.11 

110.2 
6.70 

112.1 0 

7.65 

113.5 
7.31 

[111.5] 

123.8 - 0 

5. I I 

127.9 - 0 

6.12 

131.5 - 0 

6.75 

99 

- 
Ref. - 
186 

186 

186 

1 a6 

186 

- 
1 a6 

186 

1 a6 

186 

18E 

- 
(1 )  Solid-solid transition at 49,l'C with &i Z2.63 kcal/mole 
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100 

Nitrones 

TEMPERATURES AND MOLAR ENTHALPY CHANGES 

- 
n - 
1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

2 

2 

- 

- 
m - 
1 

2 

3 

4 

5 

6 

7 

8 

10 

12 

14 

16 

18 

1 

2 

- 

K S N I 

149 
7.92 

146 
9.0 

155 

123 
8.1 I 

112 
7.47 

107 
6.66 

120 
8.23 

112 
11.8 

108 
7 1.56 

110 
13.02 

112 
15.52 

115 
15.89 

119 
19.0 

129 
8.04 

178 
10.44 

109 

121 
0.045 

124 - 
1.07 

128 - 
1.07 

127 - 
1.18 

[I201 

~ 3 8 1  

~ 0 9 1  

0.172 

123 
0.150 

120 
0.168 

125 
0.197 

125 
0.219 

128 
0.268 

129 
0.373 

127 
0.475 

t1281 

U581 

0.239 

0.346 

Ref. 

1,58 
59 

1.58 
59 

1.58 
59 

1.58 
59 

1,58 
59 

1,58 
59 

1,58 
59 

1,58 
59 

1,58 
59 

1,58 
59 

1,58 
59 

1.58 
59 

1,58 
59 

1,58 
59 

59 - 
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