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BIPHENYL DERIVATIVES

CALAMITIC MESOGENS

117

n K s(1n N Ref.
1 . 155 - . [148] 215
8.9
. 156.5 - . [145.3] 218
8.50 0.137
2 . 160 - . [157] 215
8.1
. 160 - . [157.5] 216
7.56 0.160
3 . 145 - . [139] 215
. 146 - . {136.2] 216
7.66 0.137
4 . 183 - . [143] 215
10.6
) 156.5 - . [142.4] 216
10.05 0.160
5 . 1538 — . [133.5} 215
10.6
. 154.5 — . {132.3] 216
10.17 0.137
6 . 132.5 - . 136.5 215
9.4
. 132.5 - . 135.3 216
9.24 0.171
7 . 126 - . 129.5 215
9.5
. 126 - . 130 216
9.35 0.130
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118

TEMPERATURES AND MOLAR ENTHALPY CHANGES

n s{1) N Ref.

8 119 . [97.5] . 1305 215
9.0
120 . [98] . 130.8 216
8.87 0.204

9 1171 . f101) . 127.5 216
12.52 0.223 0.178

10 110 . [106.5] . 127 215
12.7
110 . (106] . 127 216
11.24 0.213 0.190

11 98.5 . 109.5 . 125 216
12.72 0.336 0.221

12 108.5 . 112 . 123 215
14.4
109.7 . 113.2 . 124 216
12.86 0.466 0.302

14 114 . 116.5 . 1215 215
15.5

(1) S =SA from ref. 215, by miscibility studie.
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* p—cyancbiphenyls

CALAMITIC MESOGENS

n—C, Hop, 1 @@ CN

119

n Ko K4 Sa N Ref.
1 - . 109 — . [45] 212
54
2 — . 75 - . [22] 212
4.1
3 - . 66 - . [25.5] 212
6.4
4 - . 46.4 — . [16.5] 78,79
55
. 48 - . [16.5] 212
5.5
5 - . 225 — . 35 78,79
4.1
- . 245 — . 356.5 15
3.4 0.13
— . 2265 — . 34.73 211
3.754 0.09972
— . 24 ~ . 353 212
4.1
6 — . 135 — . 27 78,79
5.8
- . 14.25 — . 26.90 211
4.184 0.0896
— . 145 — . 29 212
5.8
7 . [15] . 28.5 - . 42 78,79
6.2
— . 28.5 - ° 42 15
6.4
- L3 29.32 - . 42.05 21
6.427 0.2198
- . 30 — . 428 212
6.2
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120 TEMPERATURES AND MOLAR ENTHALPY CHANGES
n Koy K1 Sa Ref.
8 - L] 21 . 325 40 78,79
53
- ° 21 . 32 40 165
6.05 0.030 0.21
_ . 24 . 34 426 168
6.05 0.031 0.23
- . 21.5 . 335 40.5 15
6.0 0.044 0.20
- L 19.48 . 32.60 39.54 211
6.302 0.0729 0.2944
- . 215 . 335 40.5 212
53
9 L [28.5] . 40.5 . 445 47.5 78,79
8.0
- [ 40.91 ® 46.77 48.86 211
8.416 0.1520 0.4030
— . 42 . 48 495 212
8.0
10 - . 435 . 51 15
7.9
- . 41.26 . 49.32 211
7.997 0.6709
_ . 44 . 50.5 212
56
11 — . 50.92 e 55.35 211
10.440 0.9071
— . 53 ] 657 §7.5 212
12 — . 48 . 58.5 212
13.2
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CALAMITIC MESOGENS

121

n | oK, Kq Sa N | Ref.
1] - e 1056 - e [855] e 212
5.5
2| e Q000 e 102 - o [905] e 212
5.9
3| - e 715 - . [64] o| 78,79
46
- e 745 - . (64] of 212
4.6
- . 75 - . {64] . 15
43
4 - . 78 - s [755] e |718,79,212
56
- . 78 - . [75] . 15
5.3
5| e (48] . 53 - . 675 o | 78,79
6.9
. 48 s [53] - . 68 o 212
6.9
. 465  — - . 69 . 15
6.9 6.9
o 4602 - - e 6681 o 211
6.239 0.0717
6(1)| e (44] . 58 - . 765 e 78
7.1
. [44] . 57 . 755 o | 212
7.1
. [45] . 58 - . 775 . 16
7.1
o (4230] ¢ 5557 - o 7371 e} 211
6.976 7.258 0.192
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122 TEMPERATURES AND MOLAR ENTHALPY CHANGES
n Ky Kyq Sp N Ref.
7 . [47 5] . 535 - . 75 78,79
6.9
. {47 5] . 54 — . 74 212
6.9
. [46.5] . 51 — . 76 15
6.0
. 48.22 . 51.98 - . 7248 211
1.631 7510 0.144
8 - . 545 . 67 . 80 78,79,212
5.9
— . 545 . 67 . 80 15
6.8 0.03 0.51
- . 53.00 . 65.58 . 79.03 211
7.288 0.0187 0.235
- . 54 . 67 . 80 165
6.8 0.030 0.16
9 - . 64 . 775 . 80 212
9.4
. 53.32 . 61.29 . 76.41 . 78.45 211
12.28 9.101 0.170 0.292
10 - . 59.5 . 84 — 212
1 - . 715 . 87.5 - 212
12 - . 70 . 90 — 212
12,2

(1) From ref. 193, the temperatures and enthalpies of transition are given depending on the cooling rate :

Cooling rate K N
oc/mn
0.625 . 456 . 78.4
5.84
10.0 . 68.4 . 78.4
7.14
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CALAMITIC MESOGENS 123

i
CH3—0H2—-(3H—X CN
X K SA (1) N* | Ref.
—CH2~ e 4 . [~ 54] . [— 301 . 80
1.5
~{(CHy) o~ . 9 . [-22] . [—14] e {80
3.2
—(CHylg— . 28 . [~ 20] . [- 10} e |80
6.0
—CH,0~ ° 535 - U {9 £3}(2) . 80
3.5
~(CH,) 40~ . 575 - e [35+3](2) e |80
7.2
(1} Identification by miscibitity with the SA phase of the cholesteryimyristate (Ref. 80).
bz, 1 200 )-(0 )
n K1 KZ SA N 1 Ref.
5 . 52 . 56 - . 72 . 81
57
6 - . 59 - . 71 . 81
6.3
7 - . 78 - . [72] . 81
8.3
8 - . 425 . 58 . 76 . 81
72
. [26] - . 58 . 76 . 81
4.9
(1 - . 535 ] 78.5 . 80.5 . 81
8.3

{1) Temperatures and enthalpies of transitions published in Ref. 81 were determined with an impure
sampie.
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TEMPERATURES AND MOLAR ENTHALPY CHANGES

R —@ CO0 @,@ CN

R K SA N Ref.
n—CgH 92 - 229 15
6 13 5.2
=G H 955 - 230 #
7718 5.3
n—CgoH 89 . 180 . 215 15
7
8 59
n—C,H,O 120 - 270 81
Mg 120
n—CBH170 96.5 140 . 200 . 237 81
8.7
CHg
CoHg—CH—CH,~ a6 - 210 80
278 2 52
CH3
C2H5—9H(CH2]~— 94952 - 205 80
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CALAMITIC MESOGENS

125

F, F
n—C Hyp, 10 Q coo @-@ CN
F_F
s

n K A N Ref.
8 . 66 . 120.5 . 172 213
9.1
9 . 58 . 1395 . 1605 213
85 0.07
10 . 72 . 150 . 1615 213
71.3 0.032 0.136
1 . 62.5 . 15356 . 157 213
10.9
12 . 635 . 155 . 156.5 213
12.1
[
CyHg~CH—CH, O Co0 —@—@ CN
K 775 Sa 138 N* 190.4 80
46
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126 TEMPERATURES AND MOLAR ENTHALPY CHANGES

o p—bromobiphenyls

n—C, Hop, 1 @— coo—@—@ Br

n K4 K2 S N I Ref.

3 - ° 169 ° [168.5] . 220 . 15
6.7

4 - . 163 ° 183 . 210 0 15
6.2

5 — . 150 . 189 . 212 . 15
6.0

6 . 134 . 137 . 193.5 . 203.5 . 15
4.9

7 . 109 . 133 . 194 . 200 . 15

8 — . 133 . 196 - . 15
4.7
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CALAMITIC MESOGENS 127
BIPHENYLCARBOXYLATES
e p—cyanobiphenylcarbaxylates
R OROS RO
n K N | Ref.
1 . 189 L 272 . 82
6.2
2 . 147 . 257 . 82
6.8
3 . 126.8 . 245 ] 82
7.1
4 . 108.5 . 245 . 82
6.9
NC @—@COO @ 0] Can2¢ 1
n K Sa (1) N Ref.
1 . 158 — L 315 82
64
2 . 161 - . 308 82
7.4
3 . 146 - [ 281 82
6.7
4 . 1145 - . 272 82
0.2
5 . 110.5 L] [98.2] * 258.2 82
7.0
6 . 119.8 - . 253 82
7.7
7 . 1215 ? [108.5] L 241 82
8.0

(1) S identified from texture.
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128 TEMPERATURES AND MOLAR ENTHALPY CHANGES

o p—cyanophenol biphenylcarboxylates

" (@)oo

R K N Ref.
n—CoH,,0— . 121 . 233 82
6 13 9.3
n—CgH,,0— 3 114 . 221 82
87 114
CHj
C2H5A(EH—CH2— . 97975 . 195.9 80
o Para n alkoxyphenol bipheny! carboxylates
n K N Ref,
1 . 161 ] [140.5] 214
8.4
2 . 1496 . 149.5 214
8.2
3 . 142 . [136-137] 214
4 U 140 ° 141 214
8.4
5 U 132 [ 1325 214
8.8
6 . 125.5 . 134 214
8.4
7 J M . 129 214
8.5
8 . 114 . 128.5 214
9.0
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CALAMITIC MESOGENS 129
n N I Ref.
10 1105 . 1235 . 214
9.3
12 1115 . 119 . 214
12.4
14 114 . 116 . 214
9.9
16 {1) 1145 . [113] [ 214
15.8
(1) Monotropic [SA—N] transition : 104°. Value obtained by extrapolation on mixtures with
4 biphenyly! 4''—n tetradecycloxybenzoate {see Ref. 215}.
e Para 2 methyl butyl biphenyl carboxylates
T
CH3~CH,~CH—-CH, qoo@ R
R Sc* (1) N* (1) Ref.
—CyH 81.3 — . 141.1 80
2’5 5.7
—n—03H7 815 - ° 151.3 80
5.6
n—C,H 65.6 - L4 1275 80
479 4.4
—n—CgHy4 636 - * 1382 80
4.1
—nCgH 60.3 - ° 132.3 80
13
6 6.5
—0C4H9—n 817 - b 169.3 80
5.0
—0—C5H 11" 79.8 L4 [70} . 1645 80
6.9
-0 —CGH 43N (2) 68.8 b4 80.2 4 165.5 80
6.1
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130 TEMPERATURES AND MOLAR ENTHALPY CHANGES

o Para alkoxy biphenyl carboxylates

CHy
|
CoHgp, 10 coo @CHz—(*:H—CzHS

R K S¢* N* Ref.
—0—C5H,e—n . 80.4 L] 87.3 . 157.7 80
7715
7.2
—0—CgH;,5—n . 76 . 88.4 ° 155.4 e | 80
817
10.7
—0-—C9H19—-n ° 79 ° 895 ] 147 e | 80
10.2
—0—CqinH,—n (3) . 76.8 L 934 ] 148.5 o | 80
107'21
11.5
(1) Sc“, N* : identification by isomorphy.
Unpublished results.
(2) SCd' Ny ¢ by comparison with compound no of this table, with levogyre mesophases.
Unpublished resuits.
{3) SCd'Nd : by comparison with a levogyre mesorphic compound
Unpublished resuits.
n| K Sy 8g Sg Sc S, N 1| Ref.
8| « 78 « [61] s [12] e 79 ¢ 132 <« 171 * 172 * |1s8
1.94 0.095 0.44 0.61 0.23
12 . 72 - . (681 . 78 . 130 . 162 - A4 188
4.24 0.32 . 077

(1) In fact S’H and $' . , ref. 237,

G
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© Biphenyl—benzylidene anilins

CALAMITIC MESOGENS

@@ CH=N —@ CH=CH—CO0~-R

131

R Sg Sg Sa Ref.
@ 188 - - « 10 266 52
574
~CH, @ 188 - v [72] . (178 52
106 0.97 0.12
~(CH,)y —@ 1685 - o [1525] « 179 2175 52
.92 0.50 015 007
—(CH2)3 —@ 148 L] [ 10] . 162.5 . 166 52
7.83 0.29 1.10 1.16
—(CHyly —@ 1375 - e 183 s 170 174 52
7.68 0.96 064 0.05
—CHy—CHg 48+ [121] o 182 e 23 219 52
423 0.27 081 0.93 0.04
~(CH,),—CHgy g e (108 s 172 e 211 218 52
5.08 0.24 076 0.84 0.08
~(CHy)3~CHy 77 e 107 e 172 . 208 52
4.42 0.22 078 114
—~(CH )4 ~CHy 92 e 1015 o 168 = 204 52
6.35 0.15 0.76 1.12
CHy
—cH 18 e 137 o 1805 = 202 52
56 0.42 0.84 1.60
CHy
CH,
—CHy-CH 8 e« 113 . 1625 = 2055 72 52
424 0.30 0.78 0.89 0.06
CHg
86 e 114 e B4 e 207 214 217
&SR 29 022 0.65 0.60 0.11
CHy
~(CH,),CH 875 e 111 e 172 e 203 52
32489 0.13 0.82 1.29
CHy
CcH
3
/
~(CH)4CH 93 e 108 e 1685 e 108 52
5.17 021 0.92 1.36
CHy
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132 TEMPERATURES AND MOLAR ENTHALPY CHANGES

R Sg sg S Ref.
~CH—CH,~CHg 1135 + 1345« 174 e 193 52
! 497 0.44 085 1.47
CHy
~CH—{CHp)p—CH3 795 o 136 . 1735 & 186 52
f 423 0.40 079 1.48
CHg
~CH-~{CH,)3—CH 70 e 128 . 168 e 180 52
| 451 0.39 082 157
CHy
—CH,~CH~CH,—CHg4 66 o 114 . 161 e 198 52
| 243 027 054 083
CHy
—CH,—CH—(CH ) ,~CH5 68 e 1135 e 157 e 1905 52
| 378 018 0.51 073
CHy
~(CH,),~CH~CH,-CHy 775 o 108 e+ 1675 e 196 52
| 371 0.21 073 1.08

CH3
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CALAMITIC MESOGENS 133
® Benzylidene aminobiphenyls
R R Ky K, S5 sgh a1 1] Ref.
CH40 H - o 170 - - - 1756 o 83
8.4 0.0094 38,1
CH3O F - . 208 - - - 262 e} 5
6.0
CH;0 Cl - o 229 - - - 290 of 5
6.76 0.09
OCHg CO{CH4l3 | - e 143 - - »  [130] 200 o 84
483 0.138
n—CgH,70 H e 117 o 132 e 154 e 167 e« 169 o 5
0.7t 3.02 0.30 e —
2.18
n—-CgHq70 CN - e« 124 e [105] e [107] e 139 %3 o 5
6.10 1.13 0.14
n-CgHq70 c - e 122 e 1905 e 218 s 258 o s
5.45 0.22 0.43 1.40
n—CgH{70 F - e 128 e 164 e 194 o 228 of 5
5.75 0.46 054 1.41
n—CgHy70 @ 114 e 178 e 214 e 251 e 288 02 s §
7.32 417 1.20 0.83 0.37 0.15
@—CH=N @ - o 241 - - - 268 o 5
6.85 0.06

(1) s : from textures.

A Sp
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134 TEMPERATURES AND MOLAR ENTHALPY CHANGES

e T—phenyl 2—biphenyl ethanes

NC CH2——CH2 -@o € Hons 1

n K Sa {1 N Ref.

2 . 136.3 — . 183.6 85
6.6

3 . 127 - . 166.4 85
8.6

4 . 105 - . 166 85
8.4

5 . 875 - . 155.5 85
9.29

6 . 74.5 - . 155 85
8.1

7 . 61.3 . 125.8 . 147.8 85
8.2

8 . 725 . 144 . 148 85
8.3

1} SA identified by isomorphy.
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CALAMITIC MESOGENS 135
n—C Hoo, 1 o@—@ CH,—CH, —@—CN
n K Sp (1) N Ref.
3 . 114.7 . [93.9] . 173.6 85
8.15
4 . 99.5 . [98.8] . 175.4 85
7.91
5 . 91.0 . 935 . 164.7 85
6.77
[ ® 88.3 . 91.3 . 163.2 85
593
7 . 835 . 85.1 . 157.4 85
6.43
8 . 91.8 . [<80] . 155.9 86
6.7
(1) Sa identified by isomorphy.
*
: oty (o) o
R K N* Ref.
ik
CoHg—CH—CH45— 91.7 103.4 80
56
*
"
CoHg~CH—(CHyl5— 96176 1108 80
. .
e Fluorenone
CH,
CBH”O €O CyHg
K 144 Sa 152 Ref.
6.2 2.35 48
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136 TEMPERATURES AND MOLAR ENTHALPY CHANGES

o Terphenyls

(e] 0
il Il
ChHon 1 € @C_Cn Hony 1

n | oK Ky Sg (1) sc (1 Sa (0 I | Ref.

2 . 145 . 173 ] 1885 — . 259 e | 76
1.76 3.28 1.88 0.202

3 - . 122 . 137.1 - . 239 o | 76
3.73 1.49 1.68

4 — . 132.45 — - [ 210 e | 76
5.98 1.68

5 - . 1394 — — . 200 o1 76
6.74 1.76

6 - . 1385 — . 1429 o« 186.2 e | 76
6.78 1.77

7 - . 1353 — . 1455 = 1770 o | 76
7.05 0.02 1.84

8 — . 138.1 - 3 1509 o 169.7 o| 76
7.85 0.06 1.86

16 - . 134.1 — — - [132] o| 76
18.2 2.01

{1) identified by isimorphy — Ref. 76 bis —

R* K sA N* I | Ref.
CH3

CyHg—CH—(CHgly— | o 157 - . 202 *| 80

3.7

»
C‘H3

C2H5-—€.H—(CH2)3— . 120 . 163 . 186 | 80
*

R*=n-CgHy4

K 1305 N 2390 | Ref. 167
4.12
Ky 80 K, 115 K; 131 N 240 | Ref. 168

0.19 1.58 2.15
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CALAMITIC MESOGENS

¢ p—polyphenyls

137

Compound Sa N Ref.
o o 711 — - 164
450
@) W
8.49
02000 LS IR
9.04
Q o o @ 3866 - e 415.1 164
10.1 0.220
434 o 484 e >500 218
o H{(o o))y |* 7 * T




