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Abstract: The fifteen all-trans -perhydrochrysenes lab-lcf were prepared on a stereose­
lective route and their nematic phases recorded.

Liquid crystalline alicyclic compounds 
like bicyclohexyl111 or a]\-trans -perhydro- 
phenanthrene 12,31 derivatives may be con­
sidered as parts of the cholestanol or cho­
lesterol skeleton. Like cholesteryl esters141, 
they exhibit low melting and clearing 
points and nematic ranges up to 30 °C. Cy­
clohexyldecalins151 behave in a similar way, 
but show nematic ranges up to 66°C.

We wondered how the introduction of 
an additional ethylene bridge as in all- 
trans -perhydrochrysenes would change 
this general pattern and set out to synthe­
size compounds lab-lcf. As starting mate­
rials we selected compounds 2a-c, which 
we had previously used to synthesize per­
hydrophenanthrenes121. Alkylation with m- 
methoxyphenylethyl bromide gave 3a-c in 
moderate yields161, Birch reduction led to 
4a-cl?1, which were cyclized with methane­
sulfonic acid to 5a-c|S1. Another Birch re­
duction gave the enol ethers 6a e1’1, which 
on hydrolysis with acid afforded the un­
saturated ketones 7a-c[101. These were sub­
jected to a Birch reduction with an excess 
of lithium to give the desired alcohols laa 
Ica1"1. All steps from 4a-c to laa-lca pro­
ceeded in good yields1121. The desired trans- 
configurations were achieved by spontane­
ous equilibrations of the carbonyl com­
pounds 4a-c and 7a-c and by Birch reduc­
tions in a similar way as with the prepara­
tion of the perhydrophenanthrenes, the 
structure of one of which has meanwhile 
been confirmed by an X-ray analysis1131.

Expectedly, the melting and clearing 
points of ester derivatives are high, as 
shown by the butyrates lab-lcb (Table 1). 
For that reason the ether derivatives lac- 
Icf were prepared using potassium hydride 
in tetrahydrofurane (THF)1141. These do 
not show this disadvantage to the same 
degree (Table 1). The nematic character is 
expressed in relatively broad ranges1151, 
comparable to those of the cyclohexylde­
calins. While the high melting and clearing

points probably exclude these novel ne­
matic compounds from practical applica­
tion they do provide another example of 
how nematic phase ranges depend upon 
the structure of aliphatic molecules.

R^^-^R n-C3H7 "■CjHii «-c6h)3
H laa Iba lea
C(O)-„-C,H7 lab Ibb leb
ch3 lac Ibc lec
u-C3H7 lad Ibd led
h-C4H9 lae Ibe Ice
^'QHn laf Ibf lef

Table 1. Phase Transitions (°C) of Compounds lab-lcf 
[a].

<c> <n> <i> AT <c> <n> <i> AT

lab 142 200 58 Ibe 135 182 47
lac 155 184 29 Ibf 115 165 50
lad 157 185 28 leb 132 195 63
lae 134 180 46 lec 108 162 54
laf 112 167 55 led 117 177 60
Ibb 145 200 55 Ice 119 172 53
Ibc 103 169 66 lef 119 169 50
Ibd 138 182 44

[a] <c> = crystalline, <n> = nematic, <i> = isotropic; 
AT = nematic range.
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