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154 TEMPERATURES AND MOLAR ENTHALPY CHANGES

STEROID DERIVATIVES

1. Cholesteryl derivatives

%3
CH3 ClH—CHz—CHz—CHz—CIH—CHS
R CHy CHg
Ve
H
¢ 3 3-halogen 5 o—cholesten
R K N, BP 1 Ref.
Cl{1) . 96.5 . [66.5] — . 68
4.9 0.09
. 95.1 . [653] [65.7] . 220
4.9 0.004 0.061
{1) Nr from ref. 90.
® 3 —n alkanoyloxy— 5 a—cholesten
o]
I
€ Hany 1 —C—0Cs7 Hyg
n K S N* 1 Ref.
o) . 98 - . (59.9] . 191
5.40 —0.082
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CALAMITIC MESOGENS 155
n S N* | Ref.
1(1) 114 - . [95.4] . 1,91
6.77 0.14
1146 . 1,93
4.89
116.0 - . [94.5] . 1,54 (2
4.78
1140 . ? . 225 (6)
113.5
4.80
2(1) 98 - . 114.1 . 1,91
5.617 0.12
97.2 - . 113.0 . 1,93
5.89 0.075
100 - . 114 . 1,68
5.5 0.13
99.6 — ® 1141 . 95
5.21 0.165
988 - . 111.2 ° 53
4.89 0.134
99 — . 114 . 54 (2)
5.98
3(1) 100 - . 11 . 1,564
5.26 0.15
98.9 - . 114.2 . 53
4.35 0.045
4 88 - . 96 ° 1,54
5.26 0.14
86 — . 100 . 222 {5)
4.6 0.006
5 98 - . 99 . 1,64
717 0.17
97.8 - . 99 . 53
59 a.137
6 113 — . [92.7] . 1,9
7.69 0.12
108 - . [92] . 1,54

8.13
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n N* Ref.
7{1) 1105 . [94.7] 1,91
8.14 0.16
104 . {92.0] 1,54
8.60
8(1) 80.5 [76.3] . 921 1,91
5.60 0.11 0.18
77.8 - . 917 193
5.48 0.12
80 (78] . g1 1,54
7.65 0.18 0.16
795 [76.5] . 925 1,68
6.0 0.08 0.18
796 {76.1] . 90.7 53 (3)
6.305 0.37 0.76
78.1 [76] . 8915 220 (4)
6.14 0.04 0.08
9 (1) 855 [79.0] ° 909 1,9
7.40 0.15 0.18
82 {80] . 81 1,54
105 0.20 0.25
84 [79.5] . 915 68
7.4 0.09 0.20
836 [80] . 91 53 (3)
8.75 0.173 0.204
10 925 [81.8] . 90.0 1,91
9.05 0.25 0.24
85 [80] . 89 1,54
10.0 0.15 0.22
845 {79.9] . 89.5 53 (3}
8.311 0.146 0.189
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157

n s N* Ref.
11(1) 92 . [92.1] . [89.2] 1,91
7.82 0.26 0.30
913 . (81.4] . [88.6] 95
7.9 0.34 0.325
915 . [81.5] . [89] 54 (2)
9.3
90 . [80.8] . [88.3] 220 (4)
7.5 0.22 0.15
12 635 . 788 . 84.8 1,91
9.68 0.31 0.26
13 (1) 710 . 79.1 . 84.6 95
11.36 0.43 0.36
70 . 78.5 ’ 835 1,68
11 0.32 0.25
736 . 795 . 855 1,96 bis
11.2 0.34 0.26
72 . 78 . 84 1,54
13.4 0.39 0.33
736 . 79.7 . 855 92
10.04 0.28 0.22
715 . 799 . 85.2 1,91
10.4 0.31 0.25
703 . 79.0 . 84.1 53 (3)
11.548 0.309 0.174
? . 78 . 84 1632,3
0.34
70.7 . 79 . 845 220 (4)
11.0 0.30 0.15
14 70 . 78.3 . 82.9 1,91
11.7 0.39 0.26
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n N* Ref.
15(1) 76 {72] . 79 1, 54 (2)
17.0 0.44 0.41
775 [76.4] . 82.0 1,97
13.69 041 0.32
775 78.1 . 82.6 1,9
14.2 0.39 0.29
76.6 [74.1] . 78.9 53 (3)
145 037 0.188
79 . 85 222
9.81 0.40
16 78 {76.5} . 80.6 1,9
15.2 0.45 0.32
78.9 [76.9] . 82.2 1,98
14.85 0.498 0.368
76.3 - . 79.7 93
13.2 0.30
17(1) 81.8 [69.6] . [74.4)
16.8 0.39 0.39
102
82.0 [71.2] . [75.5]
13.9 0.37 043
82 [73] . [77] 1,54
20.6
18 82 [74.2] . {77.8] 1,9
17.2 0.45 0.38
20 85 {74 .3] . [78.1] 1,91
18.2 0.46 0.40

(1) N* =Ng from ref. 90.

{2) From grapically presented results.
(3} !n this referance, S is identified as Sy

{4) In the compounds, blue phases B.P. have been detected and their enthalpies of transition measured.

{5) Temperatures of transition extrapolated from graphes.
K

(6) From ref. 225 a crystal-crystal transition is given :

7% or
2.0

68 K

2
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159

n N* BP i BPII Ref.
81 . 91.0 . 913 . 91.45 190
0.004 #0.004 0.13

. 91.0 - . 215 220
0.005 0.08
11 . (87.9] - . [88.3] 220
0.006 0.15
12 . 84.0 . 84.4 . 84.55 190
0.008 #0.008 0.26
. 84.0 - . 845 220
0.006 0.15

(1)

(2)

From ref. 221 only values of AN are given :

AHy « gp =0.004, DHg, | =013;

From ref. 221 AHN «_ gp =0.008, AH gp_) =0.26 -
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© 3 3—n alkenoyloxy— 5 ce—cholesten

R COO — Cy7 Hyg

R K s Ne Ref.
CHy—CH=CH— . 128~ . 162 1,98
591 0.30
CgHy7—CH=CH—C,H, ,— . 50.0 . [41.8] . [46.4] 1,102
&7 74 7.3 0.24 0.12
. 505 . [42.0] . [475) 102
5.6 0.36 0.16
. 45 . 46,6 . 515 220 {1)
527 0.24 0.16
CgHyq—CH=CH—CH,—CH=CH—CyH [ o 426 . [34.0] o [36.1] 1,102
713 0.35 0.13
. 420 . [34.0] e [365] 102
52 057 0.18
CHa—~(CH,—CH=CH—),—C;H 4~ . 348 . {33.0] o [348) 1,102
S g7 0.44 0.10
. 355 . [275] e [290] 102
4.0 0.49 0.71

{1) From ref. 220, blue phase has been detected and the enthalpy of the transition N*—BP measured :

N* 51 BP
0.006
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o 3 $—-substituted—benzoyloxy— 5 oe—cholesten
R, R
2 "3
110 9000 —Cy7 Hys
Ry R, Ry K sc* N* Ref.
CH40 H H . 1792 - . 264.9 1,102
8.44 0.29
. 1810 - . 267.0 199 b
0.186
8r H H . 1753 . 2418 . 2453 103
6.44 0.058 0.17
. 1778 . . 2518 199 5
0.159
cl H H . 165.0 - . 240.0 103
7.10 0.16
. 170.1 - . 2528 199 b
0.184
H ci H . 144.4 N [374] [142.0] 103
7.28 0.041 015
H H a . 96.03 - . 144,18 103
7.01 011
F H H . 1539 - . 2208 191
7.72% (1) 0.21
7.29
. 150.7 - . 193.1 1996
o.121
H F H . 1545 -~ . 175 191
5.78% (1) 0.26
6.71
H H F . 1418 - . 173.1 191
7.07* (1) 0.13
5.83
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R, R, Ry N* Ref.
CHg H H 183.9 . 243.1 199 b
0.183
CF3 H H 160.8 . 1945 199 b
0.113
H H H 154.4 . 179.9 199 b
0.124
145.8 . 180.7 1,99, 103
5.30 0.17
HOOC~ H H 169.8 . [95.4] 1,99
9.47 0.60
@-N:N— H H 1924 . [184.5] 1,98
7.08

{1} Values obtained on first heating — Ref. 191.
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o 3 f—{w—phenyl—-alkanoyloxy]— cholesten

o}
If
@(CHZ)n —C—0—Cy7Hy5

163

n s N* Ref.
o1 1505 - . 1826 1,91, 104

7.82 0.16

1 1205 - - 1,91, 104
6.85

2 1115 - . 114.1 1,91,104
8.77 0.12

3 90.9 - . [26.1] 1,91,104
6.74 0.02

4 98.3 - . {91.3] 1,91, 104

7.5 0.15

5 813 - . [45.2] 1,91, 104
6.63 0.07

6 97.4 - . [82.7] 1,091,104
9.46 0.19

7 91.2 . [34.7] . [56.6] 1,91,104
9.17 0.14 0.084

8 1080 - . [73.4] 104
10.41 0.19

9 74.3 . [35.9] . {65.0] 104
8.78 0.12 0.082

10 81.2 - . [69.8] 104
9.0 0.22

11 68.4 . [44.0] . [59.9] 104
9.32 0.17 0.15

12 72.6 . [46.6] . [65.6] 104
10.72 o.11 0.34

13 63.4 . [48.4] . [61.2] 104
10.16 0.27 0.19

14 73.1 . [51.1] . (66.3] 104
11.87 0.18 0.42

15 53.1 . (61.3] . [61.9] 104
13.90 0.28 0.23

(1) N* = N from ref. 80
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o 3 - [trans—3—(4 subst.—phenyl—~)—propenoyloxy] — 5 0-—cholesten

0
i
R @ CH=CH-—C—0—Cz7H45
R K N* 1 Ref.
H . 162.6 . 2156.2 . 1,99, 103
687 017
Ci . 146.2 . 262.4 . 103
5.12 0.20
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* 3 3—n—alkyloxycarboxyloxy—5 & cholesten
CrHan. 1‘°‘ﬁ‘°"C27H45
o}

n S N* Ref.

1 1140 - . [110.9] 101
8.02 0.084

2 83.9 - . 105.8 101
5.38 0.089
83.7 - . 105.7 95
5.05 0.17

3 98.8 - . 101.0 101
6.29 0.10

4 80.2 —- . 9240 101
6.08 0.10

5 106.3 - — 101
7.67

6 108.3 - - 101
7.74

7 88.0 - . 81.3 101
6.48 0.084

8 54.8 . [35.4] . 78.9 101
5.60 0.019 0.11

9 793 . [45.1] . 77.2 101
7.29 0.11

10 76.6 . [48.7] . 75.9 101
7.41 0.14

1 705 . [61.1] . 744 101
9.31 0.093 0.15

12 61.7 . [61.7] . 729 101
10.59 0.064 0.15

13 61.9 . [52.1] . 713 i01
11.74 0.12 0.20

14 68.7 . [62.9] ° 70.4 101
13.75 0.12 0.21
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n K N* Ref.

15 69.0 [63.9] ° 69.7 101
14.38 0.16 0.24

16 739 {64.9] . [69.2] 101
14.65 0.32

17 74.1 [65.56] . [68.6] 101
16.62 0.13 0.35

18 78.2 [65.6] . [67.7] 101
16.51 0.37

19 787 ° [67.1] 101
18.86 0.38

20 80.9 . [65.9] 101
16.33
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2. Thiocholesteryl derivatives

CALAMITIC MESOGENS

« 3 f—n—alkanoylmercapto 5—x cholesten

CrH2n. 1"|f's“cz7“45

167

e}

n S N* Ref.

o] 118 — - 1,9
7.06
126 — . [119.5] 1,91
6.53 0.071

2 12 - . {1111 1,91
5.88 0.059

3 100 - . 117.6 1,91
5.64 0.085

4 91 — . 104.7 1,91
5.7 0.058

5 a5 - . 107.7 1,9
6.27 0.10

6 107 . [73.1] . 1021 1,91
7.78 0.025 0.077

7 97 . [76.6] . 100.8 1,91
6.93 0.076 0.16

8 69 . 84 . 97.5 1,91
5.34 0.14 0.12

9 80 . 87.4 . 98.3 1,91
559 0.15 0.18

i0 81 . 88.1 . 95.0 1,81
6.25 0.25 0.15

1 84 . 86.7 . 92.3 1,91
8.34 0.36 019

12 80 . 86.5 . 91.4 1,9
8.33 0.31 0.15

13 73 . 855 . 90.4 1,9
7.08 0.34 0.19

14 62 ) 84.3 . 88.3 1,91
8.73 0.37 0.20
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n N* Ref.

15 54 83.0 . 87.3 1,9
7.97 0.38 o.12
57 . 87.3
7.9 0.03

16 66 81.2 . 85.0 1,91
10.2 0.40 0.20

17 64 80.2 ° 842 1,91
9.77 0.41 0.13

18 74 783 . 824 1,91
9.94 0.40 013

19 7 771 . 81.3 1,9
11.3 0.42 0.24
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o 3 f—[-w—phenyl—alkanoylmercapto] —cholesten

CALAMITIC MESOGENS

0
I
@-(CHZ)N —C~S—Cy7Hy5

169

n K 3 N* Ref.
0 . 165.0 - . 196.8 101 bis
7.93 0.16
. 166.3 - . 204.6 1,105
7.93 0.16
. 125.8 101 bis
6.94
1 . 1246 - - 1,106
6.94
2 . 1363 . 1456 101 bis
8.35 0.096
. 1305 - . 1474 1,105
8.35 0.086
3 . 98.4 - - 1,106
8.46
. 98.2 101 bis
8.46
4 . 1065 . 109.3 101 bis
7.96 0.12
. 104.7 - . [103.2] 1,105
7.96 0.12
5 . 82.3 - -~ 1,105
7.08
. 825 101 bis
7.08
. 9538 . [92.4] 101 bis
7.49 0.13
. 95.1 - . [93.9] 1,105
7.49 0.13
7 . 69.8 . [34.8] 1,105
0.14
. 70 o [342] e [36.3] 101 bis
7.63 0.14
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n N* Ref.
8 835 [46.9] . 836 101 bis
9.80 0.16
9 52 [39.8] . [42.7] 101 bis
7.27 0.16
10 68.8 [47.8] . 76.3 101 bis
7.29 0.17
11 458 [43.4] . [48.3] 101 bis
7.57 0.18 0.066
12 67.8 [48.7] . 7186 101 bis
10.50 0.21
13 51 [47.3] . 52.8 101 bis
8.04 0.23 0.082
14 61.1 [561.1] . 68.8 101 bis
12.80 0.15 0.22
15 56.6 [49.4] . [63.3] 101 bis
8.0t 0.24 0.116
546 » 55.3 100
9 0.011
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o 3 B—n—alkyloxycarhonylmercapto— 5 or—cholesten

CALAMITIC MESOGENS

CaHon. 1—°—ﬁ‘5—027H45

m

0]
n S N* Ref.
1 126.6 - . [111.3] 106
9.07 0.05
2 132.2 - ° [109.0] 106
6.97 0.053

3 109.2 - . [96.1] 106
6.15 0.040

4 101.7 . [35.0] . [95.8] 106
6.07 0.066

5 96.0 . 56] . [90.3] 106
5.83 0.083

6 95.3 . [66.9] . [91.6] 106
6.55 0.098

7 925 . [65.6] . [83.4] 106
6.90 0.082

8 87.7 . [66.6] ° [82.8] 106
7.17 0.105 0.103

9 76 . [70.2] . 823 106
5.756 0.13 0.099

10 76.5 . [70.2] . 82.3 106
7.44 0.133 0.132

11 87.7 . [70.4] . [81.7) 106
9.16 0.168 0.127

12 925 . [69.1] . [80.2] 106
9.46 0.205 0.182

13 794 . [67.9] . [78.4] 106
8.21 0.214 a.172

14 78.5 . [67.3] . [77.86] 106
10.33 0.20 0.192
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n N* Ref.

15 84.4 [66.3] o [75.9] 106
10.68 0.247 0.167

16 82.8 [65.3] . [75.0] 106
9.99 0.206 0.194

17 706 [64.3] . 73.7 106
12.5 0.252 0.246

18 63.0 63.1 . 726 106
9.97 0.211 0.186

19 758 [62.3] . [71.3] 106
14.75 0.261 0.254

20 7041 [60.4] . [70.2] 106
13.82 0.280 0.276
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« 3 3 n—alkymercapto—carbonyloxy 5 & —cholesten
0
I
CHan, 178-C-0—Cy7Hyg
n S N*® Ref.
1 101.2 - . 1038 105
5.68 0.066
2 1147 — . [97.1] 105
6.19 0.061
3 97.9 - . [90.3] 105
4.35 0.075
4 97.5 - . [93.3] 105
5.10 0.074
5 929 . [40.3] . [87.3] 105
6.46 0.069
6 94,1 . [58.0} . {85.4] 108
6.76 011
7 61.0 . 68.2 . 84.2 105
5.6 0.091 a.12
8 80.9 . [69.8] . 82.3 105
4.78 o011 014
9 75.2 . {71.8] . 79.3 105
5.94 0.18 0.16
10 78.1 . [71.3] . 77.9 105
6.89 0.20 0.14
1 725 . [69.7] . 748 105
6.63 0.23 0.15
12 606 . 65.2 . 716 105
4.87 0.33 0.17
13 55.2 . 63.6 . €9.3 106
8.22 0.21 019
14 59.4 . 60.8 . 67.6 105
4.90 0.17 0.18
15 627 . [61.9] . 67.6 108
8.85 0.22 0.18
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n K N* Ref.
16 471 57.2 . 63.6 105
8.73 0.22 0.18
17 68.3 [558] 62.4 105
10.7 0.25 0.24
18 58.8 (573] o 635 105
10.2 0.23 0.28
19 73.6 [54.1] [60.8] 105
15.3 0.20 0.30
20 64.8 [642] o (60.4] 105

12.8 0.22 0.29
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3. Cholestanyl derivatives

CALAMITIC MESOGENS

175

CH
3
CH, CH-CHy~CHy~—CH2—CH-CHy
R CHg CHy
H o H (R—Cp7Hz7)
o 3 f—n—alkanoyloxy— 5 & cholestan
CoHan. 17C00-CorH 4y
n S N* | Ref.
1 109 - — . 107
6.13
3 88 - . [83] o 107
6.44 0.084
5 87 - . [69] . 107
7.07 0.15
7 76 -~ . [69] o« {107
9.71 0.26
9 815 . [53] . (711681 o |07
2.2 0.087 0.34
1 875 . (58] . [67] o |107
3.6 0.25 0.40
13 91 . [61] . [65] o |107
15.4
17 97 - — . 107
19.9
19 99 - — . 107
22.6
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o 3 }—~n—alkanoyloxy—5 o—cholestan

R—COO—CZ7H 47
R K s N* I | Ref.
CgHy7~CH=CH—C,H o~ . 29 . [19] [ [25) e j107
125 032 0.32
(:5H1 ] —CH=CH—CH2—CH=CH—C7H15_ . . 13.0 . 135 e | 107
034
CH3—(CH2—CH=CH—)3 CqHyg— . . 8 . 11 e | 107
0.71
o 3 f—n—alkyloxycarbonyloxy—5 o—cholestan
CrHans 10“(“3"0—027”47
(o}
n K N* Ref.
1 . 100.3 . [87.5] 1,108
7.01 0.095
2 . 106.4 . {80.4] 1,108
6.35 0.14
3 ° 1075 - 1,108
5.89
4 . 88.4 . [69.4] 1,108
7.85
5 . 73 . [65.2] 1,108
6.97 o0.11
6 . 69.2 . [60.6] 1,108
7.08 0.12
7 . 51.6 . 61.4 1,108
6.48 0.12
8 . 635 L3 [58.01 1,108
8.42 0.14
9 . 71.4 . [60.4] 1,108
6.21 0.18
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177

n K N* Ref.

10 71.0 . {69.8] 1,108
10.5 0.24

1 66.2 . [60.4] 1,108
10.9 0.24

12 779 . [60.6] 1,108
12.5 NG 19

13 734 . [568.6] 1,108
13.4 0.30

14 81.2 . [67.5] 1,108
12.2

15 780 . [57.9] 1,108
15.8

16 84.1 - 1,108
14.8

17 81.6 - 1,108
14.2

18 90.6 - 1,108
18.7

20 85.1 1,108
16.9

® 3 3 {w—phenyl—alkanoyloxy—] 5 ce—cholestan
(0]
{l
@(C“z’n‘c—o—czﬂ"u
n=15 K 651 N*  [496] | Ref. 100
15.55 0.374
® 3 f—n—alkyl 5 0—cholestan
n—CpHan, 1=CazMey
n=14 K 64 S 83.5 N* 87.5 I Ref. 219
10.0 0.38 0.24
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¢ 3 3~n—alkylmercapto carbonyloxy—5 & cholestan

CaHan. 1—S—ﬁ—0—027”47

o}
n=15 K 56.3 N* 56 { Ref. 100, 109
2.03 0.059
4. Dicholesteryl—ester
CHg CHy CHg
\CH—(CH) —CH 3
231 CHq o o oMy (|:H —(CHy)q —CH
CHy CHy O_Cl -a—go CHq CHy
H H
027H45—OOC—R —C00-Cy7Hy5
R K N* 1 Ref.
—~(CHply— . 195.5 . 2255 0 1,99
7.0 0.86
—{(CHylg— . 17941 ° {175.6] ° 1,99
10.6 0.93
. 186.4 o [ 1,99
9.49
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5. 3 3—n—alkanoyloxy—5 a—cholest—8 (14)— en
CnH2n+ 1 €oo

n S N* Ref.

0 106.4 - — m
6.67

1 78.2 — - 111
4.30

2 823 — . 85.2 111
5.09 0.16

3 85.3 - . [77.3] 111
5.18 0.15

4 84.2 — . [67.4] M
5.73 0.13

5 85.9 - . [68.0] m
7.10 0.17

6 63.4 - . 66.8 111
6.57

7 48.7 - . 684 1M
4.03 0.19

8 437 . [40.1] . 70.9 111
3.45 0.21 0.22

9 44 .4 . 58.9 . 71.8 111
6.17 0.23 0.20

10 57.4 . 63.9 . 70.7 m
3.81 0.35 0.29

11 57.0 . 67.0 . 71.2 111
7.31 0.492 a.31

12 54.3 . 68.1 . 70.0 111
8.66 0.85 0.38

13 64.4 . 66.1 . 67.2 111
10.33 0.89 0.42
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NQ

Ref.

16

17

63.9
11.30

731
13.98

69.4
13.82

775
15.80

68.1
1.21

[67.8]
1.79

[66.9]
1.78

[66.7]
2.06

68.5
0.48

11

11

11
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6. Others
— Pollinastanyl palmitate
(o}

il
CygH34—C-0~

9%

K 587 S [444] N* [50.3) |
12.80 0.67 0.48

— Cycloartany! palmitate

0o

%P

Il
C15H31—C—0 -

K 53.2 S 615 N* 68.9 |
8.33 2.28 3.24

— Cycloartenyl palmitate
o]

I
Cy5H31—C—O-

K 548 N* [446] |
14.32 0.48

— 31—Norcycloartanyl paimitate

1
CygHz1C -0\

K 67.7 S; [55.5] S, [622] N* 70.2
1.08 2.12 4.21

Ref. 100, 110

Ref. 100, 110

Ref. 110

| Ref. 110
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— 7—Dehydrocholesteryl palmitate

I
Cy5H31~C-0 -
K 80.5 N* 99.3 | Ref. 100, 109
12.8 0.39
— Campesteryl palmitate
o]
]
C15H31-—C——0 -
K 91.2 S 724 | Ref. 100, 109
15.7 1.38
— Stigmastery! palmitate = j/\
0
il
CigH31=C—O0 -
K 102.6 | Ref. 100, 109
17.95
— Sitostery] palmitate
0]
Ii
CigHz1~C-0 -
K 91.2 i Ref. 100, 109
15.8
— Lophenyl palmitate
K 755 N* 78.9 | Ref. 100, 109

13.45 040



