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60 TEMPERATURES AND MOLAR ENTHALPY CHANGES

BENZILIDENE ANILIN DERIVATIVES

o 4-alkoxy benzylidene 4"-alkylanilines (1)

n—CrHan. 1 0‘@ CH=N @ CmHam. 10

{1) See separate following table with recent results from ref. 169

n m K N | Ref.
1 2 . 57 . [28] 13 2,15 bis
3.4
1 3 . 45.5 . 60.5 . 2,15 bis
3.6
1 4 . 22 . 47 . 2,15 bis
3.2
. 21 . 485 . 24
36 0.10
. 20 . 47 . 3
0.086
. 209 . 46.6 . 25,26
3.30 0.075
. . 42.5 . 26 bis
0.032
. 2286 . 460 . 167
3.36
. ? . 42 . 184
0.885
. 204 . 46 . 185
4.0 0.10
. 221 . 11 .
5.6
. 19.5 . ? . 187
3.063
1 5 . 38 . 58 . 2,15 bis
3.2
. 39.2 . 624 . 25,26
543 0.160
. 39.5 . . 187
4.868
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N Ref.

35.2 . 53.7 2,15 bis
6.9

3438 . 52.4 25,26
35.3

6.58 0.160

273 . 62.8 2,15 bis
9.1
35 . 62.4 25,26
8.06 0.150

[27.2] . id.

4.33
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n K S N Ref.
. 48.8 - o 58.4 25,26
493 0.110
7.37
2 . 67 - . 70 2,15 bis
4.7
. 62 . . 187
4.321
. 76 — . 97 2,15 bis
3.5
[ 37 - . 80 2, 15 bis
58
. 345 - . 79.3 24
34 0.14
. 35.2 - . 784 25,26
4.12 0.125
. 360 - . 79.5 167
4.1
. 335 - . 79.8 185
4.7 0.14
. 35.7 - . "
. 345 — . ? 187
5.930
. 34.1 - . 80.3 205
4.45 0.15
. 36.3 — . “
3.61
. 63.3 - . 90.4 2,15 bis
6.0
. 62.8 - . 896 25,26
633 0.260
5.88
. 63 — [ 187
5.934
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m K S| Ref.
8 . 396 - 80.2 2,15 bis
7.4
. 392 - 80 25,26
396 0.210
6.2
7 . 525 - 86.2 2, 15 bis
6.7
. 524 - 934 25,26
52.9 0.190
6.29
8 . 472 - 80.4 25,26
476 0.150
7.42
3 . 575 - 68 2,15 bis
3.8
4! . 41.1 . [23.3] 55.7 2,15 bis
5.5
. 40 - 58.4 24
6.5 0.11
Kl
o 408 - 55.2 25,26
411 0.100
6.53
K2
. 15.2 . [232] 565.2
5! o 327 . [23.6] 71.1 2,15 bis
2.5
Kl
. 329 - 704 25,26
4.55 0.220
KZ
. [12) . [23.2] 70.4
6! . 40.7 . [19.8] 62.8 2,15 bis
7.4
Kl
. 404 - 62.4 25,26
40.7 0.710
6.51
KZ
. [19.6] . [23.6] 624
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m K S$q N 1 Ref.
7! . 306 o {200} . 700 . 2,15 bis
7.7
Kl
. 304 - . 69.2 o
306 0.110
6.98 25,26
K2
. [5.6] . {19.6] . 69.2 .
Kl
g . 384 - . 64.8 . 25,26
0.210
K2
. {96] . (19.2] . 64.8 .
K, 29 K, 32 K, 36 K 38 K 389 N
0.81 0.45 3.95 2.46 1.6
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mi K S, S5 s, 4 1| Ret.
209 o 405 - - - . 81 65.5 o {2, 15bis]
1.9
. 39 - - - . 48 62.5 o| 27
0.68 1.97 0.152
. 41 — - - - . 187
1.676
3 . 54 - - - - 825 e |2,15 bis|
3.2
. 24 - - - - ol 187
1.772
4 . 8 N 410 e 452 - . 457 74.7 o (2, 15 bis
0.8
K, 8K, 120 403 o 444~ . 456 74.0 o 26,26
041 045 0.220 0.170
. 43 73.4 .
0.93 0.19
4(16)(18)y ? e 424 & 456 e 45.8 75.2 o) 174
. 41 e« 013 & 073 e 7 .| 187
3.027
51 . 28 - . 30 « 415 e 444 84.6 o |2,150bis
1.8
. 28 - . 30 o 410 e 440 84.0 o| 2526
1.0 2.03 0.28
» 395 ? ? o | 187
3.402
6] » 26 - e 473 - . 84.7 76.9 o |2,15 bis
0.8
. 26 - . 472 - . §4.8 76.8 o | 25,26
0.590 0.200 0.220
K, 7 K 22 K % s,
1.0 0.05 2.13
79| W 20 . 29 » 488 - . 56.5 83.3 o |2, 15 bi
04
» 196 . 286 . 484 - . 56 82.8 .
20
1.58 0.96 0.540 <04 0.280
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n m S, S3 S, §y N Ref,
4 | 8 328 - o 482 - e 632 o« 784 25,26
33 0.50 0.08 0.28
8.9
320 - o 495 -~ « 637 o 790 3
0.502 0.083 0.280
311 - o 486 -~ e 625 « 77.8 28
0.83
/O - e 4976 o 63773 s 7848 180
1.15 0.43 0.001 0.01-0.07
5] 2 56 - - - - . 61 2,15 bis
36
5| 3 57 - - - - « 745 2,16 bis
2.3
5 | 4¢ b - - . 52 e 54 7 2,15 bis
0.8
12 - - e 516 e 524 e 680 2526
20 0.230
e 50 e 694 24
0.36 0.23
e 526 e 699 185
1.65 0.19
5 |46 e« 516 s 521 o 689 174
1.1
518 29 e 48 e 48 e B2 e 538 e 775 2,18 bis
05
289 o 456 o 48 o 514 e 536 e 768 25,26
29
1.7 0.094 0.50 0.05 0.21
5 | 6 36 e 408 434 e 510 e 528 e 614 o 730 2,15 bis
50
36 e 408 432 o 508 e 526 e 612 e 724 25,26
5.53 0.028 0.054 0.570 0.280 0.340
5 [6'7 - 308 428 e 506 e 8§23 e 61 . 729 174
055
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m| K Sy s Sq Sy 4 Ref.
7?l e 20 v 373 - e 521 s 554 e 640 78 2,15 bis

06
e 288 o 368 - e 516 e 552 ¢ 638 77.4 25
0.07 0.560 0.10 0.340
Ko 92k, 19 K, 25 K 205 s,
1.75 1.4 0.24 0.65
77 e 371 e 517 e 550 e 638 77.8 174
052
81°] o 428 - - « 532 - o 648 74.4 25,26
432 0.540 0.170 0.280
8.54
g's e 522 e 665 738 174
0.55
21 s 59 - - - - - 715 2,15 bis
37
3t o 85 — - - - s+ 665 82.5 2,16 bis
35
K, 28 K, 34 S 64 S, 67 N 83 | 29
1.62 1.26 0.23 0.26
S, [-9] s
2 23
la12 . 10 - e 554 e 582 - .« 692 770 2,15 bis
22
¢« 96 - e 544 o E7F - o 686 76.0 25,26
10
0.26 0.130 0.690 0.540 0.380
. 67 76.8
0.38 0.27
jare18 e 552 e 583 e 694 710 174
0.19 0.66
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n m Sy 83 82 S, N Ref.
6 |5 a0 - 462 o 616 - » 752 o 852 2,15 bis
38
392 - 444 o 608 - e 744 o 844 26,26
40
23 0.08 0.650 0.350 0.310
6 (6 15 - 35 e B2 s 770 e 807 2,15 bis
0.7
148 — 348 e 644 — « 764 o 804 2526
15
285 0.650 0.60 0.450
6 |70 27 - e 660 - s« 813 e 853 2,15 bis
0.4
264 - e 656 - « 808 o 844
27
2.46 0.730 0510 0.580




CALAMITIC MESOGENS 69

K 84 S5 5, 5, N 1] Ret.
K,~ 5K, 28 — o 86 - o 812 o 82 o252
15 '636 0.160 0.100 0.180
. 58 - - - o 84 4 70 o [215bis
27
o 625 - - - e 715 o 795 o [2.15bis
25
« 35 . 825 - e 636 . 73 o 755 . [2,15bis
81
+ 318 . 824 - e 638 o 724 o 758 o |2526
322
7.22 0.950 0.046 0.600 0.370

1.0

. 315 . 62.5 - . 63.5 . 73 e« 752 o
7.65 0.12

. 23 . 58 . 64.4 . 68.3 . 79.6 o B32 4 |2,16bis
54

. 224 - 57.2 . 64 - 676 - 794 « 824 412626
23
3.23 0.060 0.71¢ 0.040 0.680 0510

. 50 , 832 , 678 o 800 o B30 .| 178

064

. 404 - . 66.9 . 69.7 . 80.2 - o [2,15bis
3.6

. 40.4 - . 66.4 . 69.2 . 79.2 - o {2526
8.76 0.770 1.240

. 40 . 58 . 66 . 70 . 80 - . 175
9.4 0.05 0,70 0.06 1.2

. 33 . 55 . 89.0 . 728 . 83.7 . 84 e |2,15Dbis
8.2

K, 28 K, 326 o 544 . 68.4 . 76 . 832 e B84 e |2526

— e —
045 4.02 0.440 < 1.260
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n m K Sy 53 S2 S.| I Ref.
7|7 . 549 e 686 o 718 o 83.5 838 | 174
0.75
. 340 . 550 o 687 o 717 . 834 837 o| 196
7.5 <01 07
7 |8'e] . 476 - . 69.2 - . 82 o| 25,26
48.1
9.74 0.730 1.280
gl 2] - 65 - - - . 71 75 » |2,15bis|
6.1
g8l af 54 - . [54] o 70 . 83 85 o |2,15 big
55
8 4 . 395 - . 66 . 695 o 835 * |2, 15 bis
5.0
8 |4t . 629 o 675 80.8 of 174
0.07 0.92
For compounds with n = 8 and m > 4, only melting heats AHm are known, from ref. 15 bis :
m 5 6 7
AHL, 84 12.9 16.1
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Foot notes :
1. 31 :unidentified smectic phase — mosaic texture.
2. S1 = SA' 83 = SB from textures, ref. 25, S4 unidentified smectic phase, SB is a crystal
B phase, ref. 234, 235.
3. unidentified smectic phases.
4. S1 = SA, S3 = SB from textures, ref. 25.
5. 51 = SA' S, = Sp from texture ref. 25 and from structures determined by X-ray
investigation, ref. 28 bis, crystal B phase, ref. 234, 235.
6. S1 = SA from texture, ref. 25.
82 unidentified smectic phase.
7. S1 = SA, 82 = SC from textures, ref. 25
S3 34 unidentified smectic phases.
8. S1 = SA, 82 =S¢ from textures, ref. 25 83 = Sg from texture, ref. 26 and
Sg from X-ray structure investigation, ref. 28 bis.
34 =8 from X-ray structure investigation
S unidentified smectic phase.
9. S1 = SA, SZ = SC from textures, ref, 25 53 = 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.
10. S1 = SA' S3 = SB from textures, ref. 25.
11. S1 = SH from X-ray structure investigation, ref. 29
82 unidentified phase, not surely a liquid cristallyne one ref. 29.
12. S1 = SA, 53 = SB from textures, ref. 25, crystal B phase, réf. 234, 235. S unidentified
smectic phase.
13. S1 = SA, 52 = SC from isobaric phase diagram, ref. 29 bis
S4 = SG from X-ray structure investigation, ref. 28 bis
4. §;= SA, 32 = SC from isobaric phase diagram, ref. 29 bis
53 = 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.
15. S1 = SA, 82 = SC from textures, ref. 25, 83 unidentified smectic phase.
16. S1 =Sp, 52 = SB from contact method and X-ray studies, ref. 174 p. 65.
17. S; - SC' S3 = SB or SG' from contact method and X-ray studies, ref. 174 p. 68.
18. 82 = SB’ ref. 174 p. 69.
19. S1 = SG ref. 232, 233.
20. S1 = SA, 83 = SB from textures, ref. 25, 54 unidentified smectic phase.
21. 81 = Sp, S3 = from textures, ref. 25, unidentified smectic phase.
22. S1 = crystal B phase, ref. 234, 235.
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CyHon. 10 @CH =N@Cm Homes 1

n K Sg Sg Sc N Ref)
(1)
4 e 387 e 505 - - e 648 169
396 51 64.3
2.6 1.8 0.16
5 e 492 e 542 - - . 59 169
497 54.2 58.4
5.1 2.0 0.15
6 e 416 e 587 - — e 69. 169
417 58.6 68.5
4.5 1.9 0.25
7 e 673 -— - - o [443] 169
no measurements
8 e 572 - e [57] - 68 o 714 169
56.1 [65.7] 66 69.9
6.8 042 0.45 0.29
9 . 63 - o [615] - 713 - 169
625 [69.8] 70.2
7.0 0.66 14
10 s 615 -— e 662 -— 7 - 169
59.8 6.6 76.8
6.8 0.80 1.6
4 . 9 e 385 e 442 - 451 e 743 169
9.4 38.4 45 455 79.4
0.79 0.16 0.70 o0.11 0.22
5 . 20 e 519 - - 524 e 682 169
34 52 524 68.7
4.95 1.1 0.12 0.26
6 . ? . 57 e 592 - 69.7 o 78 169
321 57.6 595 69.5 776
5.0 0.16 0.71 0.40 0.29
7 e 326 o 639 — e 652 745 e 765 169
36.2 63.5 548 74.2 76.2
7.6 0.88 (a) 0.51 0.32
8 e 395 e 625 e 665 -— 805 - 169
402 62.3 6.8 80.2
6.7 0.05 0.83 1.4
5 . 28 e 461 e 48 o 52 63 e 775 169
27 474 48 51.7 53.2 7741
15 0.18 0.38 0.06 0.03 0.27
5 e 352 e 40.2(b) e K513 e 528 612 o 73 169
345 41 516 53 61.1 72.9
6.15 0.02 0.51 fa) 0.23 0.28
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73

nlm| K SG Sg S¢ Sp 7::
5| 71 295 o 339 o 81 e B31 e 628 78 169
345 36.3 51.9 54.3 62.9 77
5.8 0.07 0.48 {a) 0.13 0.37
5 8] e 432 =« [263] e 537 - e 678 75.1 169
432 (26.6] 53.7 67.2 74.5
8.5 0.03 0.50 0.22 0.34
6| 1]e 572 o [44] o [5298] — - 73.7 169
595 [63.3] 73.3
7.0 1.3 0.25
6] 3| e ? e 608 - - « 677 80.7 169

? 60.6 67.3 80.2
1.05 0.33 0.29
61 5] e ? . 41 s 613 - . 75 85 169
419 45.6 62 75.1 85
5.9 o.11 0.66 0.28 0.40
61 6] e 15 . 35 s 618 -— e 765 799 169
124 29 61 756 79
2.6 0.003 0.60 0.42 0.33
6] 8] e 285 e [135] e 653 - e B1.2 82.2 169
30.3 (c) 656 81.2 82
7.25 (c) 0.64 045 0.42
7156 e 25.2 . 564 » 64 e (682 o 7986 83.2 169
21.7 56.4 64.2 67.8 792 838
3.3 0.06 0.65 (a) 0.37 0.40
7161 e 385 o 54.7 . 66 e 694 e 806 169
36.8 56.1 65.7 69.1 80.1
8.1 0.009 0.62 (a) 1.2
71 7] o 33.2 . 51 e 654 e 703 o 83 84 169
35.4 515 656.3 701 83 83.8
7.2 0,025 0.57 (a) 0.44 041
7] 8| 48 ° 63 . 69 e 703 o 83 169
4786 55.3 68.5 7041 829
104 0.02 0.68 {a) 14

(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/SB with the values : 43.0°/44.3°/D.05 kcal mol™ .

(c) SG - SB transition : not detected by DSC.
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4 n alkyl benzyliden 4’ cyano anilin

n K1 K2 N Ref.
3 — . 63.0 . 714 168
4.66 0.14
. 60.0 - ] 7.4
4.45
n(1} AH {melting} Ref.
2 4.9 15 bis
5 48 15 bis
7 4.7 15 bis
{1} For these compounds only meiting heats are known, from ref. 15 bis.
4 n atkoxy benzyliden 4’ cyano anilin
n K SA N Ref.
1 . 106 - ] 121 30
4.9
5.6 15 bis
2 . 105.5 - . 1285 2,15 bis
53
(1) o 955 - . 128.5 185
0.20
(2) o 105.9 - . 128.5
6.4
3 ° (1) 15 bis
7.1




Downloaded by [Tomsk State University of Control Systems and Radio] at 13:11 20 February 2013

CALAMITIC MESOGENS 75
n K Sa N Ref.
4 . 64 — . 112 30
55
6.2 15 bis
. 65 — . 108 31
8.02 0.15
. 64.5 - . 106.2 168
6.15 0.14
5 . 63 - . 96 30
5.9
6.8
. 62.7 - . 88.2 168
5.84 o011
6 . 55 - . 102 30
6.1
6.0 15 bis
. 61.5 - . 102 31
5.32
. 56.5 - . 102.2 168
6.17 0.15
. 61.05 - . 102.1 206
5.69 0.42
K, 33.98 K .
1.22
7 . 66.5 - . 95 2,15 bis
11.7
. 67.4 - . 96.5 168
8.20 017
(K, ] 58 N .
5.48
8 . 79 - . 97 30
8.8
8.2 15 bis
. 79.9 — . 934 168
9,00 0.20
10 . 65 . 100 . 101.5 30
9.0 0.16

(1) Mesomarphic transitions unknown.
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4 n alkyl carbonyloxy benzyliden 4’ cyano anilin

Cp Hgp, 1 —COO @ CH=N @— CN

n K N I Ref.
7 . 60 . 96.5 (] 31
8.18 0.18
4 n alkyl carbonyl benzyliden 4’ cyano anilin
CnHoq, 1 —CO @ CH=N @ CN
n{1) 1 2 3 q 5 6 7 | Ref.
AH (melting 76 10.6 73 13.2 80 76 6.7 | 15 bis

(1) Mesomorphic transitions unknown.
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® 4 cyano benzyliden 4’ alkoxy anilin

NC —@ CH=N @— 0C, Hap, 4

n K Sa N 1 Ref.
1 . 11741 - . 1241 . 1,32
5.98 0.15
56 15 his
on cooling :
. 76.3 - . 119 . 32
5.34 0.16
2 . 115 — . 132 D 2,15 bis
54
3 . (1) 15 bis
6.2
4 . 86 - . 116 . 30
59
9.4 15 bis
5 . (1) 15 bis
9.0
6 . 79 - . 107 . 30
6.5
7.1 15 bis
8 . 73 . 83 . 108 . 30
6.6
. 738 ° 834 . 108.5 . 33
6.24 o.1
. 73 . 84 . 109 . 3
0.0
. 84 . 108 . 34
0.012 017

(1} Mesomorphic transitions unknown.
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¢ 4 cyano benzyliden 4’ alkyl anilin

NC @ CH=N -@- CnH2n+1

n K1 KZ N 1 Ref.
4 - . 79 . [64] . 30
8.1
8.9 15 bis
7 - . 61 . 73.8 .
7.25 0.16
16.9 15 bis
. [61] - . . 35
4.32
n K1 K2 N Ref.
8 — [} 66 . 71.2 35
a2.11
s [43] - [63.8] = 0.22
6.85 0.03
9 - . 59 75.4 . 775 35
8.81 0.14 0.35
] [48] - .
5.52
10 - [} 72 785 - 35
8.63 0.48
' [56] ~
5.72
11 — . 68 833 — 35
9.73 0.83
s [58] -
10.3
15 - . 81 88.1 - 35
14.1
. [69] -
12.0
n{1) 2 3 5 6 Ref.
AH (melting) 5.7 5.1 8.1 47 15 bis

(1) Mesomorphic transitions unknown.
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o 4 n alkoxy benzyliden 4’ fluoro anilin

Gtz 0 <(0 ) cnn (0

79

n K Sp Sa N Ref.
4 . 66.7 - e [594] s  [60.9] 30
6.5
8 . 55.5 . 57.3 . 63 . 63.5 30
53
8 . 62 - o 65.8 -~ 30
7.8
CyHop, 10 @— CH=N @F
n K N I Ref.
5 . 41 . [11] . 30
56
7 . 25 . [8.5] . 30
6.9
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® 4 alkoxy benzyliden 4’ chloro anilin

Cy H2n+10@ CH

Ref.
n K S SB SA 1 1
4 ° 845 - ] 90 ] 90.5 . 30
5.2
5 . 59 - . 80 . 93.5 . 30
4.9
6 4 53.3 e e 894 L 97 ° 30
4.8
. 545 . 60.7 b 894 . 97 ° 36
2.60 2.96
d 57 - . 89.5 L 965 . 197
8 4 67.5 - 4 87 ° 98.5 b 197
10 . 62 - b 835 ° 97.5 . 197
K2 58.5 Ka
12 L4 70 - L4 785 ° 94 L4 197
K, 675 K,
14 . 785 - L4 [78.5] . 90 ° 197
K2 73 K3
16 L4 835 - - ° 85.5 L 197
K2 77 I'(3
18 . 87 - - ° [83.5] L4 197
K2 80 K3
{1) Results of ref. 197 are obtained from graphical values.
Ref. 30 bis
C6H13—0 @ CH=N @ CF3
AH KS = 5.065 K AH sI= 23

720 S

84.4
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CoHon, 10 @ CH=N-@- R

R K Sa N 1 Ref.
—OCOCHy . 85.2 - . 109 . 32
5.71 0.22
e . 849 - . 109.5 . 168
(K ] 820 _ n
—0COC5H; . 50.5 - . 1118 e | 167,168
5.57 0.14
50.3
[K,] ———=N
4.09
. 46.7 . ? . 187
3.620
—0COoC4H, . 7 . ? . 187
2.810
—-CH:CH2 ] 88.3 - . 120.6 . 37
1.82 0.174
—COCHg . 84 . 99 U] 11 . 3
3.66 0.820 0.110
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82 TEMPERATURES AND MOLAR ENTHALPY CHANGES

R-COO @ CH=N @ R’

R R’ K, K, s N i |Ret.
(CHgly—CH— | —cooH | o« 182 o 224 & 281 & (1) o]38
1.36 268
CHy=C~ | —COOH | o 182 o 201 o 206 o (1) |38
1.84 214
CHg—CH,, N | - ¢ 1005 - o 124 o 38

5.90 0.162
CoH1a N | - . 554 - . 955 o168
7.20 0.15
cHy=cH— | -on | - . 136 - e 1645 o | 38
5.11
CHa=CHo— | =CgHg=n| - . 65 - o 712 o] 40
32 479 32.99 0.176
CHy=CH— [-C Hg—n| - . 485 - . 565 o] 41
6.69 0.069
(CHR)p=CH— [~CaHg—n| - . 59 - - .| 38
32 479 5.42
CH,=C~ | -C Hgq—n| - . 88 - - o @
2 479 4.98
CHg
n—CgHis0- | —ocHz | o« 68 & 71 - . 82 s
4.04 5.56 0.16

(1} The temperature of N—I transitian is not known because of the decompasition of the compound.

o0 (@) onen <3 et
OH

K 4136 N 6049 | ref. 42
5.36 0.21

I ]
C4Hg0C @ CH=N @ OC~-C5H11

K 485 N 960 |
6.17 0.18

[K,] 473 N
5.31
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CALAMITIC MESOGNES 83
— *
(R C, H2n+10~@ CH=N @ R
n R* Sy S, s, Sq N* Ref.
1| ~cH,~cH—cH,—cH N5 - - - - .« 24 43
2 2CH3 ns
CHy
2 - 278 - - - - o 60 a3
32.55 0.11
3 - 27 - - - - o 405 43
427 0.16
41 - o - - e [18] o 35 e 56 a3
4.16 0.18 0.17
5(2) - 34 - - - o [30.1] ¢ 50.1 43
3.75 0.26
6(3) - 304 - e 379 o [375] ¢ 462 ¢ 581 43
3.44 1.33 05 0.32
73 - 438 ~ o [38] o [(429] + 469 e 561 43
657 0.36
8(3) - 41 - o [36] o [448] ¢ 555 603 43
559 0.48 041
9(a) - 593 - - o (482} o [57] e [5B3] 43
7.58
10(3) - 538 - o [31] o [474] o 617 - 43
6.16 1.03
/Cz"‘s
1 —(CHyly~C 276 - - - - e [199] 43
47
CHy
2 - %® - - - - . 587 3
503 0.09
3 - a2 - - - - . [39.1] 43
427
4(5) - 461 e [301] e {388] e {45] * 585 e 615 a3
2.1 066 0.4
5(5) - 183 o 411 e 470 e 609 e 643 - 43
29 0.08 0.46 0.25 .11
6(5) - 18 » 441 o 488 s 575 e 861 -~ a3
0.1 0.6 0.19 1.23
7(5) - 194 o 425 o 455 o 625 e 658 -— 43
219 0.13 0.59 0.32 1.31
8(5) - 324 o 477 » 533 e BBA e 713 - 43
37 0.15 0.61 0.27 1.35
a(5) - 488 e [481] s 514 e 676 e 704 — 43
6.44 0.35 1.59
10(5) - 512 o [454] = 528 e 681 e 721 - 43
5.98 0.12 15
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84 TEMPERATURES AND MOLAR ENTHALPY CHANGES
" R* K S, S, S, 54 N* Ref.
1| = (CHylq—CH-C,H « 19 - - = - « [58 43
23 2Ms 2 [5.8]
cHy
2(6) - . - - o [-95] ¢ [85] e 51 43
0.15
37) - . 14 - - - e [90] * 305 43
0.21
4(8) - . - - o 394 o 529 e &7 43
0.5 075 237
5(6) - . - - o 355 e« 509 = 531 43
0.68 058 0.63
6(6) - . - - o 433 o 819 - 43
058 1.21
79 - « 15 - e« 441 o 539 e 604 - 43
0.53 0.17 778
8(9) - .« 31 - o 497 o 595 e 661 - 43
472 0.82 0.19 1.37
99 - o« 41 - e 537 e 659 o+ 689 -~ 43
6.13 0.65 0.18 1.45
10(9) - o 444 - e 538 e 651 o 683 - 43
5.28 1.03 0.31 1.63

® All the smectic phases are identified by their textures :

(1
(2}
(3)
(4)
{5}
(6)
(7)
(8)
(9)

§,=5¢.5,=5g
S;=5g
S;=S5a.55 =S¢, 53 =5g
Sq=5,.5,="5g

81 = SA, 82 = SC, 83 and 84 unidentified smectic phases

51 =Sp.85=5¢

S1 mosaic like texture
$1=5a.5,=95p
S1=5A.5,=5¢,S3=5g
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CALAMITIC MESOGENS 85

o Terephtal bis {(aniline)

Cr Hane 1 @ N=CH @ CH=N —@- CoHone 1

n K 83 Sz S1 N 1 Ref.
1 s 1867 - - - o 2526 o 1,32
8.69 0.27

on cooling :
e 1433 . 246 o 1
8.75 0.24
] 188 — - - ] 283 o 5
6.28 0.13
. 192 - — - . 268 . 208
7.90 1.10
2 . 126 — - . 148 . 251 . 38
4.07 2.61 0.085
. 142 — — — . 239 o 169
136.5 2369 -
7.2 0.15
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86 TEMPERATURES AND MOLAR ENTHALPY CHANGES
n | K Sg Sy Sg Sk S S¢ Sa N il Ref.
3 }e 1002 ~ e 1145 o 1430 - - e 1507 e 1806 e 2552 e{169 (1)
109.2 1156.8 142.1 149.7 180.1 265.2
3.4 0.14 18 (a) 0.09 0.26
4 |e 113 e [740]s [802] & 1445 - - e 172 & 199 o 235 /169 (1)
1128  [798] [89.1] 144 1m7 197.7 234
47 0.10 0.31 1.05 {a} 014 0.32
e 113 » [68] o [84] = 1441 - - s 1725 e 1995 e 2365 eP28bis (2)
4.37 0.05 0.15 087 <0.02 0.05 022 4
o [68] o [80] e 146 ~— - e 174 e 201 e 238 o 174
0.96
+109¢113 o . 1445 - - e 172 e 199 e 233 | 183
4.41 0.85 0.06 022
5 |« 728 - o [628] » 139 ¢ 1488 — e 1783 o 212 e 2333 el 169 (1)
73.1 637 139.8 148.7 1785 2105 2315
3.6 0.27 0.023 0.88 {a) 0.29 0.37
e 68 - o [61] o 14D e 149 - e 179 ¢ 212 e 233 ef 175
35 0.22 0.015 0.86 0.01 0.18 0.26
6 |e 713 - o [645] » 1416 o 1524 - e 1862 ¢ 2075 e 2155 o] 169 (1)
716 [64.6] 1426 152.7 186.8 2066 2136
4.2 0.22 0.015 1.1 0.016 037 0.35
¢« 66 — e [60] ¢ 143 o 153 - e 187 o 208 e 215 «f 175
3.8 0.10 0.005 1.0 0.010 034 0.38
7 |e 618 - o [4B] e 143 e 1568 - o 1914 e 210 e 2115 +{159 (1)
61.7 [47.7] 1443 157.1 1914 2085 2107
3.1 0.24 0.007 1.14 0.05 0.65
. 57 -~ - . 144 o 187 -~ . 192 e 209 e 212 e 175
3.7 0.005 1.1 0.025 0.40 0.43
8 |e 635 — e [46] e 1385 e 1568 - o 1925 e 2025 - of 169 (1)
64 140 156.9 191.7 2014 —
7.8 0.002 1.30 0.08 1.4
9 |e 573 - - e 1325 o 1555 e 1575 e 1927 o 199 — o 169 (1)
57 143 1546 156.5 190.8 196 8
7.7 % 0.001  0.005 1.5 0.13 1.3
10|e 723 -~ - e 1156 e 1487 o 1548 e 1892 e 191 ol 169 (1)
722 115 148.7 154 4 1884 190.2
12.1 <0.001 0.004 1.6 0.42 1.7
(1) Ref.169: for each compound :
first line : transition temperatures according to the microscopic obervation
second line : transition temperatures from the DSC investigations
(a) Se—Sp transition with only a pump in the Cp curve ino latent heat.
{2)  From ref. 28 bis Kqy=33 K, 113 Sg
<0.10 4.41
58 Y30 84y0.15
[S]-a—[Sy]
0.05
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CALAMITIC MESOGENS

R«@N=CH @ CH=N @ R

87

R K s, s N Ref.
CH3 0 . 224 —- — . 330 5
6.45 0.15
nC4Hg O—C—| 91 . 134 o 185 o 203 46
I 9.17 0.21 0.17
o}
0 0
| i
R—0—-C—CH=CH @N:CH@CH=N —@ CH=CH C=0-R
R K4 Ky S¢ Sa N Ref.
CHy4
CHy—CH,—C—CH,— [ 130 o 149 o 180 o 242 » 288 183
| 7.6 0.28 0.14

H
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88 TEMPERATURES AND MOLAR ENTHALPY CHANGES

e N—N‘—bis (benzylidene) phenylenediamine

R Ky K, K, Sg 54 S5 s, s, N 1] Ref
CHy - - ¢« 214 - - - - - e 318 {208
10.00 0.50
- - e 2261 — - — -~ - * ~, 341 o 168
109
n—CgHyj— |e 1483 o 1735 — - - - - - » 266 of 166
1.15 6.22 0.26
n—CsHla— e 1237 & 138 o 1552 - e 1602 o 1672 e 168 e 186 e 2545 {166(1)
e e ——
2.10 0.84 4.55 110 0.55 0.31
n—CoH g~ e 112 & 1254 — * 1487 e 1559 o 161.7 ® 1682 * 198 * 2404 +66(2)
3.04 1.24 1.63 0.36 0.77 0.65 0.26
n—CgHqyy— o 112 - ® 116 ® (432 * 1505 * 1558 ® 165 © 2044 ® 2332 660
2,44 1.60 1.27 0.34 0.09 0.55 067 0.34
n—CgHq9— - - * 115 ® 142 e 149 ® 155 * 164 * 203 * 231 % 22
42 16 0.50 0.10 076 0.85 054
CHB—CHz—CO— - - s 181 -~ - - - e 187 e >315 o 45
3.66 3.78
CHy=CH~CO- |- - « 180 - - - - ® polym. q 4
8.95

(1) S4 = Sk, S3 = Sy, S2 = Sjand Sy = Sc: ref. 239.
(2) S5 = S'H, S4 = S'g, ref. 236, S2 = S, S1 = S¢
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CALAMITIC MESOGENS

89

n X K S¢ N Ref.
glc| o 58.7 - . 180.4 168
11.8 0.40
(Ky] ou [8] 574w
9.00
wlc| e 66 . 1125 . 166.6 26
11.68 0.22 057
wlcl| 66 . 114 . 168.4 168
14.6 0.19 0.38
Ky — 84 o
11.0
12 [chg| o 80 . 1135 . 159 46
18.76 0.23 0.61
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90

e Benzilidene aminocinnamate

TEMPERATURES AND MOLAR ENTHALPY CHANGES

RO @- CH=N @ CH=CH—-COO-R’

R R’ sg Sa Ref,
CH, C,Hsg 107 . {95} 118 140 47
0.21 0.82 0.07
CHy n—CqH; 79 o [7115] . 100 133 47
6.0 019 0.41 a10
79 . (71 e 101 134 10,48
5.9 019 o.41 0.10
CHy n—C4Hg 68 . 736 e 93 11 a7
65 0.34 055 0.08
66 . 70 . 91 109 10,48
6.4 0.34 054 0.08
LCH
CHg | (CHyly~CH]
CHg
47 . 76 . 97 10,48
4.10 0.25 0.80
CH n—CgH 60 . 7 . 87 103 a7
3 6713 7.3 0.26 0.11
58.5 - s B35 101 10,48
7.40 0.26 011
C,H CH 82 o 17119 167 160 10
zs s 6.45 0.41 11 0.17
gl4 o 1193 e 1573 160.2 49
652 0.50 1.22 012
82 . 113 . 167 180 10.48
6.45 0.41 1.10 0.17
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CALAMITIC MESOGENS 91
R R’ Sg S¢ Sa 1 |Ref.
n—CyoH n-CeH 739 e 95 e 1067 e 1343 » | 50
12725 5o 6.7 1.31 015 20
7786 e 946 e 1067 e 137.2 o | a9
6.69 1.31 0.146 2.01
746 e 963 e 1073 e 1331 . 1,51
&7 1.37 0.146 2.62
n—C4Hg @ 107 o 122 - . 183 222 o |52
6.04 0.63 0.26 0.09
CH3(CHyly—CH- | (0 13 - - o (B8] (98] » | 52
| 9.68 0.03 0.04
CHy
CH3—CH,

_CH—CH,y- @ 12 e (18] - « 1475 16656 o | 52
CHy 8.28 0.63 023 0.09
(CH4)p~CH~{CH ) p— @ 1125 - - e 168 200 o |52

6.35 014 0.08




Downloaded by [Tomsk State University of Control Systems and Radio] at 13:11 20 February 2013

92

TEMPERATURES AND MOLAR ENTHALPY CHANGES

RO @ CH=N @ CH=C—C00—A

X
R R’ X Sa Ref.
CH, | n—CqH- lcH 675 - 835 10, 48
3 S 7.4 0.06
CoHe| CoH: |cH 944 . (71 1235 49
25 2 3 6.9 0.048
CoHg | n—C4H; |CHg 97 e [79] 1215 53
9.23
92 . [80] 121 54
0.07
CoHg | n—C4Hg |CH 602 e 85.5 100.8 53
2’5 403 2.608 0.101 0.102
60 . 85 101 54
0.36 0.46
CoHg | n—CH,, |CH 66 . 836 100 53
278 R 8.5 0.088 0.080
66 . 83 100 54
0.33 0.34
CoHg | n=CH, | CH 594 83.8 91.8 53
25 671313 8.752 0.216 0.139
60 . 83 92 54
0.23 0.15
CoHg | n—C,H,z]CH 825 o 83.0 908 53
z’s [ 8.49 0.143 0.193
62 . 82 90 54
0.27 0.21
CoHe | n—CgH,- [ CH 574 e 82.4 865 53
25 8713 10.745 0.282 0.141
58 . 82 86 54
0.31 0.15
CoHe | n—CgH1g) CH 597 e 82.7 85.8 53
2’5 9719 3 10.232 0.253 0.216
60 . 82 86 54
0.30 0.24
CoHg | n—C,H, CH 585 o 82.6 832 53
2’5 10721 >3 115 0.519
59 . 82 83 54
0.31 0.25
CoHg | n—CqH, [CoH 99 -~ [63] 10,48
2’5 377 freTs 108 0.12
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CH,;C00 @ CH=N —@ CH=CH-COO—-R

R K SB SA N 1 Ref.
CH
Y 3
~CH e 755 e [74] & 105 - o |52
6.89 0.50 0.81
CHg
CHg
—CH2CH . 103 o (38] o 111 o 143 o] 52
N 6.48 0.21 0.16 0.10
CH3
/CH3
~(CH,),—CH « 74 o [575] e 110 - o | 52
AN 6.21 0.33 0.75
K1 57 K2 57,5 K3 74
053
CH
. 3
~(CHy)3—CH e 8 * [53] e 106 ¢ 112 |52
~N 8.91 0.34 0.37 0.07
CHy
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94 TEMPERATURES AND MOLAR ENTHALPY CHANGES

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

R K N l Ref.
—C3H5 . 1025 . 163 . 10, 48
5.8 0.16
—C4Hg (1) o 108 . 133 . 55
8.68 0.10
(1 e [90] .
. 87 . 133 3 10,48
56 0.09
/CH3
*(CH2)2 CH . 100 . 109 . 10,48
\ 6.45 0.09
CHj
—CnH,n—n - 59 L3 119 . 10,48
63 56 0.09
—CgqH45—n . 62 . m . 10,48
87 55 0.22

NC@ CH=N @ CH=(.|‘,—COO—03H7

CHg

K 120 N 122 | Ref.48,10
7.50 0.09
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CALAMITIC MESOGENS

R @— CH=N @ CH=CH-COO--R'* (1)

95

R R’ K s, 5 N Ref.
—cN (B —CHD~CqHy | Jo8 - - . 133 56
9.37 0.08
[ Ky * 90...
(R) - \K1 o 108 - - o 133 56,57
0.19 0.08
lk, » ...
2 6.42
—ocH, B CHy—CH—CoHs e 44 e B0 o 8 * 102 9
| 27 0.28 0.46 0.06
CHy
R}~ e 47 o 60 e B2 e 102 a
44 0.32 0.40 0.02
33 :
~0C,Hy —CHz—‘lv"H-Cz”s j& oo do % e 117 = 9
CHy P2 3.6 0.36 1.03
R} - Ky » 40 » 83 s 124 - 9
\ 485 0.28 0.99
K . 36
[«
N ~CHy—CH—C,Hg (2) 996 - - o [995] 1,32
| 6.52 0.10
CHy
—cn (B ~CH,—CH—C,Hg (3) 935 -~ - ¢ 1085 3
! 5.65 0.06
oHy
(R) - 95 - - . 108 9
56 0.06
() :
~NO —CH,—CH—C,H 83 - - . 8 9
2 2=CH=CMs &
CHy
Ry - 83 - -~ o 88 9
7.1
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R R K 5 N
~0CHy 1B} _CH,-CH—CyHg . 55 o 895 s 905
| 4.65 0.17 0.06
CHy
® - . 80 . 0 92
66 017 a.11
—0C,Hg & _cHy—CH—C . 86 o« 106 -
7 T 8.6 083
CHy
R - . 87 . 99 -
6.3 08
N ® —CH,~CH—C4Hg . 70 - . 97
i 6.97 0.08
CHy
(R) - . 7 - . 59
0.08
(&) :
-NO, ~CH,—CH—C4Hg (4) | o 925 - -
| 7.4
CHy

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

{2) commercial product, no specification about enantiomer or racemic
(3) Ny for configuration amylic alcohol S (-~} — ref, 30 —

{4} metastabie cholesteric mesophase ; Ng for 2—methyl hexyl aicohal configuration R {4}
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CALAMITIC MESOGENS 97
o Hydrazines derivatives
R @ CH=N-N=CH @ R
R K N Ref.
CH30— . 160 ] 180 60
7.1 0.16
CH4~CH,—CO0— [ 166 . 196 38
6.76 0.215
CH2=CH—COO— . 138 ° ? polymérisation 39
4.43
n— Cﬂ H2m 4 COO @ (]:=N—N=(I) @ 00Cc-C, H2n+ {—n
CH, CH3
n Ky Kq S¢ (1) N Ref.
1 - . 145 - . 151.5 61
7.4 0.28
2 . 82.2 b 116.7 - o 145.0 61
2.21 7.3 0.21
. 105 - - ) 145.0 61
54
3 . 78.2 . 117 - ) 156 61
227 4.8 0.27
4 . 845 . 100.7 - . 136 61
1.92 6.5 0.23
. 1005 - — . 136 61
4.6
5 . 805 . 1114 - . 136 61
3.1 8.8 0.32
. 101 - — [ 136 61
5.9
6 . 84 . 1015 - . 121.7 61
2.69 84 0.29
. 955 - — ° 121.7 61
6.0
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98 TEMPERATURES AND MOLAR ENTHALPY CHANGES
n Ky K1 Sc Ref.
7 3 85 . 1115 - 1215 61
3.2 10.0 0.34
. 105 - - 121.56
7.0
8 . 91.2 . 104.7 - 113.6 61
2.76 9.9 0.34
. 101.7 - - 1136
6.9
9 [ e 94 . 1M — 1135 61
3.3 11.9 0.55
. 107 - — 113.5
8.5
10 [ e 928 . 107.9 . [105.5] 108 61
3.1 13.1 0.78 0.66
. 104.8 — . [105.5] 108
8.5
1 [ o 97 . 112 . [110] 61
3.9 14.8 2.05
. 107.7 - ° [110]
9.2
12 . 96 . 108.3 . [167] 61
3.7 16.3 2.33
. 105.1 - . 107
9.8
n Koy Ky S¢ Ref.
13 . 101 . 1138 ] [111] 61
4.3 16.8 2.25
. 110.5 - . 1M1
14 . 101 . 109.4 . [106.8] 61
3.5 17.8 2.73
. 105.5 — . 106.8
71.5
15 . 103.8 . 11.8 - 61
4.6 20.9

(1) s =85, from texture identification
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CALAMITIC MESOGENS 99
o Bis 2—n alkoxy—5 (4'n.alkoxy benzylidene amino} methanes
CmHom.10 _@_ CH=N Q 0C, Hon. 1
Cm H2m+ 1 0 @ CH=N Q 0Cn H2n+ 1
m n K S N { Ref.
8 6 . 137.7 - . {112]) . 186
15.48
7 . 126.3 - . [114] . 186
14.09
8 . 121.0 . 125.1 - . 186
7.85 5.97
9 . 1211 . 130.1 — . 186
7.31 6.43
10 . 1178 . 133.3 - . 186
7.00 7.17
10 6 L] 1303 - . [111.5] . 186
16.77
7(1) . 119.1 . (103} . [112] . 186
14.11
8 . 110.2 . 123.8 — . 186
6.70 511
9 . 1121 . 127.9 - . 186
7.65 6.72
10 . 1135 . 1315 - . 186
7.31 6.75

{1) Selid-solid transition at 49,1°C with AH =2,63 kcal/mole
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100 TEMPERATURES AND MOLAR ENTHALPY CHANGES

o Nitrones
Cn H2n+ 1 o @ CH:?‘ @ o Cm H2m+ 1
o]
n m K S N | Ref.
1 1 . 149 — . [120] . 1,58
7.92 59
1 2 . 146 - . [138] . 1,68
9.0 0.172 59
1 3 . 155 - . [109] . 1,58
59
1 4 . 123 - . 123 . 1,58
8.11 0.150 59
1 5 ) 112 — . 120 . 1,58
7.47 0.168 59
1 6 . 107 - . 125 . 1,58
6.66 0.197 59
1 7 . 120 - . 125 . 1,68
8.23 0.219 59
1] 8 . 112 - . 128 . 1,58
1.8 0.268 59
1 10 . 108 . 109 . 129 D) 1,68
11.56 0.373 59
1 12 . 110 . 121 . 127 ] 1,58
13.02 0.045 0.475 59
1 14 . 112 . 124 - . 1,68
15.52 1.07 59
1 16 . 115 . 128 - . 1,68
15.89 1.07 59
1 18 . 119 . 127 — . 1,58
19.0 1.18 59
2 1 - 128 - . [128]} . 1,58
8.04 0.239 59
2 2 . 178 - . [158]) .
10.44 0.346 59




