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CALAMITIC MESOGENS 37
AROMATIC ESTERS DERIVATIVES
o Phenylbenzoates
CnHanan @ coo @ 0-Cry Homa 1
n m K N Ref.
4 1 . 62 - 15
6.7
4 2 . {1} 15 bis
7.8
4 4 . 48 . [46] 2,15 bis
7.7
4 5 . (1) 15 bis
7.1
4 6 . 29 . 50 2,15 bis
4.7
. . 49 184
0.720
5 1 . 57 — 15
6.3
. 57.0-57.9 . [42.2] 192
6.77 0.144
5 2 . (1) 15 bis
7.3
. 61.2-63.0 ° 63.4 192
7.97 0.195
5| 3 . 56.0-57.3 . [44.0] 192
.33 0.140
5 4 . 49 . 58 2, 15 bis
6.8
. 48.4-49.6 . 57.7 192
6.23 0.175
5 5 . (1) 15 bis
4.5
. 42,0428 ° 51.8 192
4.68 0.146
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38 TEMPERATURES AND MOLAR ENTHALPY CHANGES

n m K Ref.

5 6 . (1) 15 bis
6.1

. 34.2.36.4 59.9 192

3.69 0.222

5 7 . 40.56-42.2 57.4 192
6.01 0.216

5 8 . 49.0-49.8 60.6 192
6.62 0.249

6 2 . 56 [53] 2,15 bis
6.4

6 4 . 39 49 2,15 bis
6.8

6 5 . 41 44 2,15 bis
58

6 6 . 44 53 2,15 bis
57

{1) Mesomorphic transitions unknown.
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CnHan,10 @ coo @ Cm Ham. 1

CALAMITIC MESOGENS

39

K N Ref.
. 38 . [24.5] 15
4.45
I o 325 . 43 16
57
H e 29 . 43 15
3.9
. 69 . [60] 2, 15 bis
8.3
. 68 . [63] 2,15 bis
7.7
. 67 . [54] 2, 15 bis
7.5
. 42 . [40] 2, 15 bis
7.4
. 39 . 55 2,15 bis
8.2
. 40 . 47 2, 15 bis
8.2
. 50 . 53 2,15 bis
6.4
. 50 . 63 2,15 bis
3.8
° 45 . 59 2,16 bis
6.0
K Sa N
. 56.0 . 56.5 . 86 15
6.2
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40

TEMPERATURES AND MOLAR ENTHALPY CHANGES

Cn H2n+1 0 @ coo @ OCm H2m+‘|

n m K N Ref.
1 5 . 67 . 725 173
7.1 0.15
2 2 . 118 . 119.5 2,15 bis
7.3
2 4 » 94 . 104.8 2,15 bis
8.8
2 5 . 102 . {94] 2,15 bis
124
2 6 o 83 . 97.5 2,15 bis
9.3
3 6 . 60.5 . 82.0 173
9.7 0.28
4 2 . 97 . 101 2,15 bis
9.3
4 4 . 86 . 91 2,15 bis
7.1
4 5 . 72 . 86.5 2,15 bis
4.3
4 6 (. 64.5 . 91.5 2,15 bis
‘ 6.6
} . 64.5 . 90.5 173
' 7.0 0.36
5 2 . 845 . 90.8 2,15 bis
7.2
5 4 . 68.5 . 85.5 2,15 bis
6.1
. 67 . 82 5
7.19
5 5 . 70 . 81 2,15 bis
5.9
5 6 . 56.5 . 85.5 2,15 bis
9.1
. 57.5 . 84.5 173
9.8 0.34
5 |12 . 66.0 . 79.5 173
12.0 0.51
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CALAMITIC MESOGENS 41
m K Sc S A N Ref.
2 . 78 — - . 95.9 2,15 bis
10.2
4 s 68 - — . 90 2,15 bis
\ 7.9
lo 66 - - o 895
8.4 0.32
5 . 71 - — . 86.5 2,15 bis
6.0
6 . 645 - — . 90 2,16 bis
4.1
12 . 65.0 — . [59] . 85.0 173
12.0 0.11 0.60
5 e« 590 - e [~50] e 820 173
9.6 0.13 0.26
8 . 65.5 - . {51] . 86.0 173
6.9 Q.19 a.41
8 o 605 - e [58] e 875 173
8.3 0.21 0.48
1 o« 80 - - e [76.0] 173
11.2 0.25
2 . 775 - — . 925 2,15 bis
7.9
. 775 - — . 925 173
8.4 0.34
3 . 680 - . {59] ° 81.0 173
6.2 a.14 0.34
K 57 K
v ozq 2
4 . 575 . 58.5 . 60 . 89 2,15 bis
8.6
e 650 e [58 e 80] s 890 173
T
20.6 0.02 0.43
K1 57 .
8.4
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TEMPERATURES AND MOLAR ENTHALPY CHANGES

n m | K S SC SA Ref.
8 5 |e 58 - . 64 . 66 85 2,15 bis
8.9
. 58 - . 63 . 65 85.0 173
9.3 ~ 004 0.17 043
8 6 |e 55 - . 66 - 85.5 2,15 bis
7.7
e 550 — . 66 - 89.5 173
9.1 0.10 0.49
8 7 |e 620 — . 69 - 88.0 173
9.6 0.091 0.48
8 8 {e 625 — . 73 - 90.5 173
9.2 012 0.67
8 9 |e 660 - . 76 — 89.0 173
10.3 0.091 0.60
1) 5 |« 640 o [46] o 68 . 80 85.0 173
11.7 1.87 0.04 0.28 0.43
10| 6 |e 620 o [44] o 77 . 83 89.0 173
11.0 1.28 0.04 0.21 0.53
{1)
e B12 o [447] e 774 e 828 89.0 178
10.8 1.12 ~0 0.16 0.50
10 7 |e 705 - . 81 ) 85 88.0 173
13.4 0.05 0.19 0.55
10| 8 | 710 - . 85 . 87 91.0 173
11.56 0.06 0.26 0.76
101 9 e 740 - . 86 . 88 89.0 173
12.0 0.07 0.24 0.84
10]12]e 770 - . 88 . 90 173
13.2 0.04 1.7
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CALAMITIC MESOGENS

n m | K SB Sc Sp N | Ref.

M| 6 |e 645 o [51] o 67 o 8 o 870 o 173

71.8 1.6 0.02 0.61 0.54

1 6 |e 610 o [54] o 79 . 86 e BBO o 173
11.5 1.5 0.024 0.43 0.61

1] 7 {e 685 e [54] o 84 . 88 - . 173
12.2 1.7 0.03 1.9

M| 8 |e 675 e [B4] 88 . 91 — . 173
11.7 1.4 0.02 1.7

121 5 [e 630 e [535] o 66 e 845 — . 173
12.2 1.73 0.007 1.8

121 6 |» 610 e [54] 76 e 885 - . 173
11.2 1.1 ? 1.8

121 7 o 71 s [57] . 83 e 835 - o| 173

14.1 1.5 0.024 1.8

(1) Additional monotropic transition [SE - SB] at 34.3°C with 1.89 hcal. mo!™! enthalpy variation.
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44 TEMPERATURES AND MOLAR ENTHALPY CHANGES
R @ coo @ CN
R K N Ref.
n—CgH;~ . 102.5 . [50.7] 17 bis
8.56
n—C4Hg— . 67.1 . [42.6] 17,17 bis
8.9
6.7 15 bis
. 68 . [38.5] 168
6.75 0.13
(K] 52.5 i
5.22
. ? . [42] 184
0.600
n—CgHqq— . 64.4 . [55.4] 2,15bi
5711 ’ s
6.0
n—CaH,o— . 445 . 470 17
613
9.57
9.67 17 bis
. 43 . [37] 15
57
8.6 15 bis
. ? . 48 184
0.694
n—CyH g~ . 446 . 56.0 17,17 bis
9.45
. 425 . 55 15
7.2
8.7 15 bis
. 425 . 54.7 168
7.54 0.24
K] 26.5 N
5.07
. ? . 57 184
1.27
n—CgHy7~ . 47 . 55 15
9.2
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CALAMITIC MESOGENS 45
R N Ref.
n—-C,Hq0 92.0 . 104.0 2, 15 bis
49
82
n—CgH,,0 87.0 . 96.0 2,15 bis
5711
7.7
84.5 . [74.1] 168
8.85 0.12
n—CaH,,0 705 . 81.0 2,15 bis
6 13 5.3
n—CoH, 0 716 3 82.0 2,156 bis
715 8.2
n—CqH, -0 73 . 79 15
817 86
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46 TEMPERATURES AND MOLAR ENTHALPY CHANGES

R @COO@R’

R R’ K N Ref.
n—C,Ha0C00— CyH0— . 54 . 83 16
479 25 52 0.23
. L 84 184
0.971
n—C4H90COO— C6H130— . ? L 79 184
1.49
n—C4H90-— (1) n—C6H13OCOO— . 733 . 83.2 17 bis
18.8
n—C4H90~ (1) n—C7H1SOCOOA . 85.8 ] [81.0] 17 bis
33.7
n——C4H90— (1) n—C8H17OCOO— . 82.0 . [79.0] 17 bis
42.3
(1) AH calculated from the phase diagrams by means of the Schroder van Laar eq.
CoHone 10 @ coo @ NO,

n K Sa N Ref.
8 . 50.69 . 61.49 . 67.63 204
4.412 0.036 0.085
10 . 56.1 . 75.2 — 204

5.07 0.39
12 . 62.75 . 81.09 - 204
7.10 0.47
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CALAMITIC MESOGENS 47
CrHane g @ coo @ CH=CH-C, H2m+ 1
K Sa N Ref.
. 84 — . 925 18
7.0
. 525 — . 80.5 18
4.0
. 43 - . 89 18
3.75
. 52.5 - . 83.5 18
5.65
. 515 . [37] . 795 18
8.2
° 525 - 3 83 18
4.7
. 475 - . 85 18
3.9
. 43 - . 85 18
2.85
. 42 — . 76 18
3.35
. 35 - . 825 18
6.8
. 475 . [31] . 718 18
6.5
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TEMPERATUPES AND MOLAR ENTHALPY ( HANGES

CyHpp, 1 O coo CH=CH—C_ Hy .

m K Sa N Ref.

3 . 88 - . 130 18
6.8

3 . 99 - . 138 18
6.3

3 . 75 - . 115 18
105

3 . 77 . 83 . 114 18
45

5 . 53.5 - . 1125 18
6.0

5 . 88 - . 130 18
6.6

5 . 81 - . 118 18
61

5 . 70 . 85 . 108 18
5.1

F @ coo -@ R
R K I Ref.
n—CgHq4 L 35 . 18 bis

5.14
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CALAMITIC MESOGENS

49

R K Sa Ref.
n—C4Hg— e 658 - 107.3 19
4s 5.0
n—CgHyq— .« 722 - 17 19
511 5.5
n=CgH,q— . 594 - 102.9 19
613 3
n—CyHqg— .« 423 - 110.3 19
7H1s5 o
n—CgHqy— ¢« 618 - 101.3 19
817 7.7
n—CyH, 50— e 665 - 1276 19
7156 5.2
n—CygHg10— e 628 o [576] 736 230
0.001
n—Cy1Hy30— . 70 e [701] 73.7 230
1
11H23 o)
n—-CyH,CO0—~ . 718 1325 18
59
CcN @- CH=CH—|c—o @ R
!
0
R K N Ref.
n—CyHg~ . 91.1 . 121.1 19
4o 4.2
n~CgHy - . 88.1 . 1266 19
511 57
n—CgHq3~ . 79 . 119.5 19
6
3 52
n—C;H - . 72.5 . 120 19

5.1
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50 TEMPERATURES AND MOLAR ENTHALPY CHANGES

e Acetophenone oximebenzoates

R3
|
R c=N—0—c-@ R
1 < : > i 2

R4 Ry Ry K N | Ref.

n—C,H n—C,H CH . 35 . 56 . 198
4’8 7715 3 457

n—CgH n—CoH CH . 41 . 69 . 198
511 715 3 445

n—CﬁH13 n—C7H15 Cln-{3 . 33 . 64 . 198
5.31

n—-CgH n—C.H CH . 38 . 63 . 198
511 6 13 3 4.45

n—CSH” n—CsHHOCOO CZH15 . 34?6‘ . [34] o 198
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o Benzoyloxystilbenes

CALAMITIC MESOGENS

R @ o0 @ CH=CH @ R

51

A Y K Ky Sq 8¢ Se N Ref.
CHSO— H - . 182 - - - . 228 5
5.88 0.08
CBH70— H . 110 . 12% - - - . 183 5
2.08 7.8 016
CqHy— | —Ceh .« 14 - - 114 240 20
377 5711 253 . *
Cetyr— | ~CoHyq | o « 100 s 18 s 120 136 228 20
s s 4.21 022 038 '
CeHig— | ~CoHyq | — . 99 114 120 192 . 219 20
63 s a1 onr oz T od
Cotygm | —CeHys | = 106 108 11655 149 216 20
7715 5711 ° 442 * . ¢ ¢
CaHyg— | —CeHyy | — e 100 « [100] « 118 155 210 20
8H17 511 et [100] 18 . .
R@ coo @ CH=C(CN) @— R'
R | R Ky Ky | Ref.
CH30—~ H — . 143 181 . 5
CgHq70—{ H - e 105 165 o 5
1021 0.64
C8H17O~— —Br . 107 . 130 214 ° 5
2.37 6.70 0.05
CH30— —Br - . 197 268 . 5
7.671 o.11
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TEMPERATURES AND MOLAR ENTHALPY CHANGES

R Sa N Sa N Ref.
CgHy70— 94 o 964 o 1389 o 247 283 181
0.0088 00045 00088
R @—coo @ CH=N @ CN
R N Sa N I [Ref.
CgHy70- 1078 o 1525-155 o 196-1985 o 2545 o |194
107 152-154 196-199 2638
9.489 0.0042 0.0036 0.334
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CALAMITIC MESOGENS 53

ePhenyl-benzoyloxybenzoates

R—@- coo @ coo@—n'

R R’ K Se Sa N 1| Ref.
CH30—— —C4H9 . 107 — — . 2265 o | 15
7.0
CyHqo— —C,H . 89 - - . 178 e | 15
49 49 57
CHgO- | —CgHyp | » 885 - - o 224 |15
6.9
CgHyp— | —CgHyq | o 825 - - e 1805 |15
6.3
CqH,40—} —~OCgH 0 87 145 163 ] 1885 e | 22
817 817 11.9 0.07 0.40
Br
Cytin,1 < 0)- 000 {0} 000 () cgh,
n K S¢ N I Ref.
3 . 76 — . 118 . 23
5.6
6 . 57 . [49] . 17 . 23
59
7 . 58 . [50] . 17 . 23
6.1
8 . 57 PY [48] ° 104 . 23
5.3
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54

TEMPERATURES AND MOLAR ENTHALPY CHANGES

CN
Cner {0)- €00 {0 ) c00 <0 ) cyty
K1 Kz SA N Ref.
— . 113 — . 123 23
6.0
- [70] . 80 . [76] . 110 23
4.8
- . 117 . [115] . 120.5 23
12.0
— . 87 . 1205 - 23
7.5
Br
K N Ref.
. 125 . 163 23
6.5
CN
C s o@ c000)-c00 0} cgthy
K S¢ Sa N Ref,
. 123 - — - 168 23
5.1
. 102 — ° 160 . 170 23
6.6
. 82 . 100 . 167 - 23

5.1




CALAMITIC MESOGENS 55

Br
a-(0)-c00 (o) c00 (0} cytyy
R K N 1 Ref.
CeHia— . 50 . 108.5 . 15
613 7.8
CoH e— . 55 . 108 . 15
7715 67
CgHq 95— . 54 . 1025 . 15
8717 85
CgqH,50— 70 133 15
g7 6.2
Ci
R K4 Ko N l Ref.
CgHqq — . 39.6 . 123.0 . 167,168
5.70 0.28
. [378] - . 123.0 .
5.10
CgHyy - . 39.7 o 1028 U 168
7.27 0.25
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N=C @—coo @ coo @ CgHyq—n

Sa 139 N 249 I Ref.
0.47210°3 189
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TEMPERATURES AND MOLAR ENTHALPY CHANGES

eDibenzoates of hydroquinone

x@-coo @ ooc @ 0 CHy

X N Ref.
H 1598.0 . 1714 199 b
0.158
F 1556.0 . 249.0 199 b
0.244
Ct 196.1 . 2778 199b
0.282
Br 213.1 . 2758 1896
0.248
CH5 204.1 . 269.1 199 b
0.387
CN 181.1 . 3214 199 b
0.228
NO, 200,2 . 300.2 199b
0.192
X
X N Ref.
H 217 . 301 21,199ab
0.408
CH3 165.9 . 252.1 21
0.529
F 173.8 . 278.5 21
0.404
Ci 162.0 . 2524 21
0.463
Br 161.4 . 241 21
0.487
I 1734 . 2229 21
0.493
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ooc —@ 0C,4Hg

X3

C
&40 ~(0 ) co0 <0~

57

X Ky Ky N Ref.

H(1) . 50.7 o 1153 e 206.0 220
1.65 7.50 077

M(2) - e 1148 206.2 220
7.48 074

F(1) - o 1021 . 151.8 220
8.97 0.57

Fl2) . 956 . 98.4 . 152.2 220
8.48 0.60

(1
(2)

Solvent crystallized sample.

Melt crystallized sample {previously run} one month lapsed after initial run.
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TEMPERATURES AND MOLAR ENTHALPY CHANGES

oBisphenyl terephtalate

0 0
I 1
CoHan, 1 O @- oc @ c-0 @— 0C.Hyp, 1

n K4 Ky S, S, N | Ref.
1 - e 2106 - - e 2876 » |21,199,a
0.232
— . 2094 -~ - e 2795 e 177
11.16 0.235
2 — e 2203 -~ - s 2820 174
13.100 0.358
3 - . 205 - - . 240 o 177
4 - s 1866 - - e 2339 o 177
9.751 0.288
5 e 1373 . 162.5 17561 o 2112 — . 177
1.586 8.860 0.227
6 - . 1612 e 1810 e 2080 - . 177
8.640 0.310
ePerfluoro terephtalate
O F F O
Il Il
F F
n K N \ Ref.
5 . 925 [ 122 . 182
7.4
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» Bis para n alkyl fluorophenyl terephtalate

59

F F ﬁ ?I) FF
F F F F
n K N | Ref.
1 . 171 . [127]} . 182
6.8
2 . 135 . [~ 407 (1) . 182
7.8
4 . 112 . [~v15] (1) . 182
7.6
(1) Extrapolated values obtained from binary phase diagrams.
¢ Thiobenzoates
I I
1l
CH3 O@— S—C @ C——S—@-’ (0] CH3
K 216.7 N 320.2 | Ref.
0.356 199



