Li quid crystal 2-al kyl-perhydrophenanthrene and their use in '
el ectro- optical di spl ay el enents The present invention is concerned with -
certaln novel- per hydrophepant-hrene derivatives, w:th processes for helr
tion, and with their use in |1quid crystalllng;L+F S?a
optical 5 display elenments. The properties A crystalllne
s of significantly varying their optical properties, such as |ight
lon, light scattering, birefringence, reflectivity or colour, under
the influence of electric 10 fields, are widely used in electro-optical
di splay el enents. Thus, the functioning of display elenents of this type is
based, for exanple, on the phenonena of dynam c scattering, the deformation
of aligned phases, the Schadt-Helfrich effect in the twisted cell, or 15
the chol esteric-nemati c phase transition. For the industrial application of
“these effécts in electronic conponents, liquid crystalline die- lectrics
are required which nmust neet a | arge nunber of demands. The chem ca
resi stance to noisture, air and 20 physical influences, such as heat, .
radiation in the infra-red, visible and ultraviolet regions, and continuous
and alternating electric fields, is of particular inportance. Industrially
usable liquid crystalline dielectrics- ategakso required to have a 25
liquid crystalline nmesophase in the tenperature range of fromat |east
[err] to [err] prefiarably dryoderd a6 rianthddited M@t edoSSi bl e
viscosity at roqRd @%rﬁtwffmmair& e ausfgﬁpw\oalm.ees 50 x

The. present invention is concerned with
certain novel perhydrophenanthrene derivatives, with
processes for their prcparation,'and with their use in
liquid crystalline dielectrics and electro-optical

‘ 5 display elements.
The properties of liquid crystalline mater;als
of significantly varying their optical properties, such
- as light absorption, light scattering, -birefringence, .
. ' reflectivity or colour, under the influence of electrac
10 fields, are widely used in glect;q-optical display
elements. Thus, the functioning of displéy elements of
this type is based, for example, on the phenomena of
. dynamic sc;ttering, the deformation of aligned phases,
-the Schadt—ﬂelfriéh effect in the twisted cell, or
- 15 <he cholesteric-nematic bhase transition.
| For the industrial application of these
effects in electronic components, liquid crystalline die-
lectrics are required which-must meet a I irge number >f
demands,: The chemical resistance to moisture, air and
20 physical influences,'such as heat, radiation in the
infra-red, visible and ultraviolet regions, and
continuous and alternating electric fields, is of
particular importance. Industrially usable liquid

crystalline dielectrics are also required to have a.

Y

25 liquid crystalline mesophase in the temperature range

“ aes - mtems mme o dmmeem cieme e A e s — - - _-———  ar e ee e

T



o

[err] Pa.s. Frnally, they must not - have any charact-- 5 eristic absor tlon_

in the region of visible light, that is to say they nust be colourl esgy
funber of Fiquid érystall|ne conpounds have been descri bed -whi ch fulffi,

stabi'lity denmands nmade on dlelectrlcs for el ectronic conponents and
ane\lo al so col ourless., However, :ﬁ Mgl e conmpound has yet been-
described which fulfils- all the requrrenents I n respect of the range of
erature of the liquid crystglline neggophase, l.ectric anj s@t ropy,

optical afi EPmop¥, Leasdc Qs Fo 4a8cChi (Prreet'ﬁ@t cdromrihé «

shape of the gb8¢tr anapitheal owleaitaplosisiblie vtiwrc\bezﬁoraﬁ lriofoni €ason,

‘'m xtures are used, the con‘p‘o sition of which %z;pted to tt}ggo rticul ar
requirenent s SemBEERtUESs. WhiGh, PTE eﬁﬁbQErfh: ARte s aRe Db

m xtures, as wefy Baflker enﬁnautts-t,amxes- s angtohavid e Q:Haquit-ed i f
possrble fsom di.fferen ounds, ‘i n. or.der .to _have sufficient
scope in whi chR¥ f‘St&ﬁaﬁbéﬂrﬁ 1rf??"op‘é"rt r(?fs’t%‘#t YRRl e, fhsﬁ\j'b

t hi s .reason, thateissta saystthrety mrl:crbef a:roltm]]ersqul d cryst als with _ .
advantageous 25 . proper n ts vdr n ene -

‘derivatives of fornula g'?"“ Pli %éﬂi&l{ :P°QBP S q'ié"bé 10. C

~atons ‘and R beealﬂybcrabhdxyhamhMﬂuiﬂqﬂ(bhprstnhx}xty ‘diimandd owede H. Br

0o N B ConT 1R S ITRORRY 1 o¥eddil Goliborfdnd Undd Untbip! B4 11 05
T 10 also colourless._ However, no single compound has yet

been described whlch fulfils all the- requirements 1n
respect of the range of temperature of the 11qu1d _
crystalline mesophase, d;electr1c anlsotropy, optical
. anisotropi;rviseosityi specifie'resistanee,_and the’
‘15 :shape of the electro-optzcal charaeterlstlc curve.

For this reason, mlxtures are used, the
composition of whzch is adapted to the partxcular
requxrements of each case. "In order: to vary the

.properties of the mlttures, as many dlfferent substances
20 as possible are required,-;f possible from dszerent
| classes_of.cOmpounds,ﬂinforder'to;have sufficient scope
“in which to change the properties of the_mixtures.of : |
_ substances."rFor this reason, theré is a constant
- :'search for new liquid crystals w;th ad-antageous
w7 25 .properties. o :
- , g S ' We have . now found that perhydrophenanthrene.

derivatzves of formula I."

30

'in which Ri'is'a1Ky1zhav1ngli - 10 C atoms and R, is
alkyl, alkoxy or alkanoyloxy having 1 - 10 C atoms, H,
Br, Cl or CN, aré'valuablé components-of.liquid

35 orystallinendielectrics,._In'panticular,-they have -

%tances For"-



“favour apl

. optica
" theref
dielectrics for electro- optical- dlsplay

£ clear points'in the tenperature range of from50 to [err],” and
R" t i me conpar atively low melting points and an extrenely Iow
ar)sot ropy in the region of -about 0.02 to 0.06. They b, are .
articularly suitable as conpgnents of liquid crystalllne
elenents of the type descri bed rn

" German-Pat ént Application 3,022, 818 and al'so for: |nprOV|ng the eontrast"
- guest-host liguid cr taI di sp
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"~ suitable for tnnm ﬁOeteclzo Optandla&ndhbasams ‘¢fiimeheotmpperaddsyaliyved in

- fornul a I
"'Iqu|d cryst6411%#¢ mmyeha&bﬁnandéeaepwqape @Pyspéhhﬁﬁe-@péh@@ﬂrlc

preferably Carrle

European Pat ofly SREELLAEALENLE L8 AFnExREChUILORUCNBALGAE derivatives -

of 15 fornul are no const e ane aspéct he present - .

i nvention. 1?&n¢ne¢eqpy|nnehheonegtoo oﬁnpbpgssokﬂau¢d OrpSt.al Mvey

di el ectricg + épgf% g&‘?hQPiaPig QEQPBiQaQEhE%H. oi%&;'t‘éat 'f"e of -
ectro- Ical dis

enent's .co

.according tgy mgfa&”é!fé‘rhéﬁ@s I?%ﬁ@”ﬁ??%dﬁe% YT heﬁgn‘é‘?xog‘%al Lo as.

centres of asymmet 1 ggepara i-on _can
facenates or, FﬂlkﬁﬁF%%PI§ Q@?p§ st @rdj A ésﬁaféFl amprovingsdhe i n- an

optical ly actw:eut@gm 1n|%u3s%1-146§% Q&q&iae@s&s%aar a;&&ﬂ ?'Cpe(i’e
| ndi vi dua] cemates can be isolated in a-pure formfrom

by re- cry%q ucthegporegs they, hpERafcBess tivReARdSPIT oy OF _
di ast er eoner I:@agkeétﬂat SﬂQSeptibQ![h.lt?QrivhiQhV&ak%s Hmﬁvsmtuﬁesw‘weSI s i s

se lecgrgggptlca hﬁgéuiﬂ%%rgh% %ferg%% %%?ﬂ??ﬁﬁ%‘ﬁ

in European Paten+ Specification.l 745. '
. The perhydrophenanthrene derivatives of
15 formula I are novel and constitute one’ aspect of the
i present invention. ) }
The present 1nvention also comprises liquid
'crystalline dielectrics containing at least one _
fdperhydrophenanthrene derivative of formula I and electro-

20 optical display elements comprising a liquid-crystal '
cell which contains a liquid crystalline dielectric
‘according to the 1nvention.._"

The compounds of formula I have several o .

-, : centres of asymmetry. Thus, on preparaticn, ‘they can

25 Dbe obtained as racemates or, if optically active starting

G - materials are used in- an uptically active form. it

ixtures of racemates are produced, the individual
' fracemates can bhe isolated in a pure form from these,
"_for example by re-crystallisatlon of the racemates
: 3 30p themselves or of their diastereomeric derivatives, from
' inert solvents.__ _ o '
However, the synthe51s is preferably carried
~out in such a manner that the oreferred racemates of
configuration Ia are formed either predominantlv or
35' cxclus;vely' S '

hese for exanpleg"'



& . : . _
conflguratlon Ia are forned either predonrnantly or '35 exclusively: / &
[err] 5 in which the- [err] and [err] substituents are equatorial.
‘Racemates 6bt ai ned can be’ separated, if- desired, i.nto their optical '
anti-podes either. nechanlcally or chenrcalﬁy-by knomn nmet hods. In the
corpounds of formula | Rl isjaa-alkyl —group having 1 - 10 C atons,  and -
(thus is nmethyl, ethyl, propyj ’ \ hexyl, heptyl, octyl, nonyl
“decyl . Those groupBiwhh( Ne_Cpat ons. can be stralght N
‘chain or branched; howéver, grou® has a brghched chain,
It.i's generally 15 - preferred , a-i not nore than one chain :
branchrng "OCF 'the branched aI £, those in which a met hyl or ethyl
group i-s present in the 2- - po 'an on a rel atively |ong carbon chain

are preferr uc for, ex met hyl butyl:, 20 2- or

3- met hyl pent3/1 %‘P ‘9‘1%‘? %“%fﬁp |?1’é‘i§ﬁz WEFéiFHEnFérFfer agresprialshe
conpounds of - formula | nasamse?gaoneaanearbeﬁ sbasa Pﬂtba tE?G ﬁ'kyf,

al koxy -or alka S erre t nmore than ond of the two -
radical s° shouIBPcon dd .. %F£%5Eh%bfbﬁﬂ i aﬁﬁi&ﬁng githeremerbanisad lyhan
once. Wen R2|Qre#hgmiceakpxyydknawﬁameyhods [err] and {err]dtogeaﬂerhcan
-contain 2 to 20 -C at ons. udsoffm reeHe In i C '
[err] -and [err] together. n agnggnpog% n?egﬁfﬂPi?ag 4 1s1an allydng,
In-30 the ¥bnmEnews having nll« 1OV¢Ieaeorns[eam]l tnubydsoaeahyﬁ ethy?/, oN, _

| [err] pref er ablpy. RN a'ﬂ?tyai l;’?@ﬁtyf HhexP?! eheptyl, octyl, nonyl or

: decyl. Those groups whlch contain 3 or more C atoms

~ can be stra;ght cha;n or branched;' however, when an
| R, alkyl group has'a'hranched chain, it is generally
15 preferred that it contain not more. than one chain
branchlng. Of the branched alkyl groups, those in
which a methyl or ethyl group is pr ‘esent in the 2- or
3-posit10n on a relatlvely long carbon chaln are
'preferred,.such, for example, as 2- or 3-methylbuty1,
20 2~ or 3-methy1penty1 or 2- or 3-ethy1hexyl.
| . Where ‘the F{2 rad:.cal in the compounds of
-formula I also contazns a carbon chain and is thus
-alkyl, alkoxy or alkanoyloxy, it is preferred that not
more than one of the two radicals shculd contaln a’
ﬁ_&_ _'25' carbon ch2ain whzch is: branched not more than once.

_};_ _" i - ;tWhen R is alkyl, alkoxy or alkanoyloxy, R and R

2 .
.together can conta;n 2 to ‘20 C atoms. Compounds of

'~ formula I are preferred in which R1 and R2 together B
contain 3 - 16, more preferably 4 - 14 C atoms., In
30' the compounds of formula I wherein R2 is hydrogen, Br,
t C1l or CN, R1 preferably conta1ns at least .2 or, more -
prefcrably, 3 or more C atoms.
' The present 1nvent10n also comprxses a process
'h for the preparat1on of a perhydrophenanthrcne derivative.

35 .of the formula I speczfxed above, whzch compr1ses
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- 25

preferably,

3'or nore C atons. The present invention also conprises a

process~fQr the preparation of a. perhydrophenahthrene derivative * 35 of _
the'fogﬁ%>a|l speci fied above, whi ch conprises 4a’ reducing'a_ketone of .
formul a :"[err] in which Rhas the ‘above- stated: meaning; to forma. .,
compound of formula 1l 10 .15 in which Xis 0 or (H OH), and, .when X: i's O

. reactlng t he conpound of- fornula II
in which [err] is aIkyI,haV|ng 1 - 10 C atoms, Mis. Li or MyHal , and Hal
brom ne 20. or iodine; and- succeSS|ver hydrol ysing, splitting.
- off water from and hydrogenating the product obtained to forma conpound .

of formula | ineduicig [aeketons ftkformdendlt - 10 C atons, .or, when X is.

- or and hydrogenatlng t he conpound
mula I-in mhlch [err] is H -~ . _
Phe conpounﬁ of  formul a III-':'
i s al koxy or al kanoyl oxy, '

“chl ori ne,

H, OH,

each

successively splitting &
of formula Ill to formAa
or, when X is ‘H OH, etheRifYi
- to forma conpound of forfulx.|. .
1 - 10 C atons, or,

havi n

- bromi natim
- which [err]

netal

10

15

20

the conmpound of fornul

/]
s H, OH, chlorinating 30 or

of
“in which R has the above stated meanlng, to form a

compound of formula IIT

11T

in whlch X is 0 or (H, OH), and, when’ X. 1s 0, reactlng

the compound of formula TII w1th a compound of the
~ formula R'Z-M, in which R', is alkyl hav1ng 1 -10C

atoms, M is. L1 ‘or MgHal and Hal 1s chlorlne, bromine

.gor jodine, and success1ve1y hydrolys1ng, splitting off

25

30

35

" water from, and hydrogenatlng the product obtained to

form a compound of formula I in which R, is alkyl having
=10 C atoms, or, when X is H,0H, succe551ve1y

spllttlng off water from and hydrogenatlng the compound

of formula III to form a compound of formula I in which

R2 is H,,or, when X is H,0H, ether1fy1ng.or esterlfylng

- the compOund of fonmula III to form a compoiind of

. formula I in which R2 is alkoxy or alkanoyloxy, each

having 1 - 10 C atoms, or, when X is H, OH, chlorinating
or bromlnatlng the compound of . formula ITI to form a

compound of formula Iin which R2 is C1 or Br, and, if

‘desired reacting said conpound of formula I or a

sulphonate of a compound of formula IIT in whlch X is

H,0H, w1th a metal cyanlde to form a compound of

_:formula I in which R2 is CN.

to forma conpound.of fornula |’

is d or Br, and, if desired: reactlng sai d conpound of fornula
.- .1 or a sul phonate of a conpound of fornmul a- 11
cyani de to forma conpoun

vm4;|a_conpound of the fornula [err] ;

|n mhlch X'is HOH wth a ¢.'
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35. formula | inwhich R is CN.  The foregoing processes can, in __.:

principle, be carried out in accordance w th -knovin procedures as ay '._l'.-’

descrlbed in the Miterature (for example in standard works, such as :
c

-Houben:\éyl", Met hoden der 5. Organischen Chemie (Methods of Or.gani
Chemi stry), Georg Thieme Verl ag, Stuttgart; O ganic Reactions, John W | ey &
%@, Inc., New York). Known variants-of5sueh procedures V\:hl ch are not.

fromthe reaction m xt u?rg'ﬁ %E‘Wrﬁs:%’ﬁléif"a?ees%ﬁ ngdf b‘HP

tioned herein in det ail, can.also be used. 10 - The starti ng _
materials can, if desir in situ,. that i-s h%\{ are i sol ated
tne Bl’ately

reacted furthbe t:ergr:.\ed tohet canpaisuidaaicd avith aniowﬂ.5procedures, ake

-starting nate f f.or mul.ae III are The can be obt ai ned,
for exanple, “’gfofgcrﬁ’ ?é%l%he?&hoﬁfe Bire oc ae’ﬁ/"' 8 181 s

initially condteaédrrdnwtdxécqqresmice\s:)fﬂcaxﬂaas-ofe)m{ Metiied én n@ephol i ne, wit h.

| f
Tren”cyel | Lo EhaE bRl helfl s UHURATS Codgbil enemiSHED 20 il 1

ferr], to gi v@eanSGGhaeﬂwNMt rsarmm; \msame)fRémtrirbns Yl Joharr]

-\

. Wiley & Sons, Inc., New York). Known varxants of such o
procedures, -which are not ment1oned herein 1n detail, N
S ean also be used. ,
10 The starting materlals can, 1f deszred be
formed in situ, that is they are not 1solated from the
 reaction mixture in which they are formed,_but are
1mmed1ately reacted further to gzve the compounds of _
formula I. o o : : e : : .
,{“lIS: . The startinglmaterials of formulae II and'fII
~are new. They can be obtained, for example,'as_' '
'follows: o

A cyclohexanone of formola:IV:

20

e.is initially condensed in the ?reaence of a base, for

'example morpholine, with methyl vznyl ketone to glve

. .25 a. diketone of formula V‘l

| cuz-cﬂa-co--c:ﬁ3 |

_30 This is then cyc11sed in the presenee of an alkali
metal hydroxxde, for example NaOH to give an octa-
fhydronaphthalene der1vat1ve of formula VI.

VI




A net hyl

et hyl

~chlori -
t oget he
"the pres

Ketone derivative of formula Vil: [err] in-which Zis"

bromine, and [err] and [err] are al kyl having | - 4C atons or
e al kylene 10 having 2 - 4 Cratons, is then added on toM in
ce of a strong base in a pdl Qaprotic solvent, for exanple

sodi um di net hyl .sul phoxi de in dfnethyl 'sulphDX|de to. give a conmpound of
formula VIII:

d Th d.of f | VI
obtained is se grrlwglly W(lgﬁ'a'cgif i I %%‘%’@O‘ég&%"?ﬁfga%aafter

splitting-off the.protective group’ by treatment with an alkali netal

hydr oxi de, the reduction product i s cyglised i'n an anhydrous. organ|C
. solvent to give the ketone 11.-The.re i on of -the unsaturated-ketone Il .
3.30 to gi ve t he saturat ed ketone 1] ( =0) or to give the al.cohol 11 (X

. S
_I|th|um|

greferably carrlzé ~QHy, GveC nner. of "a &l%ﬂvxpductlon\mth
n'

i qui d ammoni a. . “The sat 0t dt ed ketone 111 (X= 0). .can be -
" converted, by reaction MAth an' organo@®;al | ic 35 conmpound of the formul a
[err]preferably in an ether, such. as . dlethyl'ether tetrahydrofuran

treat nent,

f-or

(THF d b t tt fi. b d
(T00) o O PRt RO 03RSO U w414 S A nbY

hydrogenat i on, alkyd hacfém&)llnd' & & héufﬂs faar i getheém ame dilbelez}el s alkyl. |
- The perhydiéphﬁgéﬁhgr%“e 4°¢ WHomsSS1Y then added on'to VI in the

15

20

presence of a strong base in a polar aprotic solvent,
for example sodzum dlmethyl sulphox;de in dzmethyl
sulphoxide, to’ gzve a compound of formula VIII. '

1o
CHy~Cily=C-CHy
(ORy

viiz

The double bond in the compound of formula

_VIII obtained is selectively reduced by a Birch

reduction and after splittlng off the protectxve group

7by treatment with an’ alkali metal hydroxzde, the -
freduct;on product 1s cyclised in an anhydrous organlc

30

solvent to give the ketone II._
' The reduct:on of the unsaturated ketone II

to give the. saturated ketone III (X = '0) or to give

' the alcohol III (X = H,0H) is preferably carried out

-in the manner of a Birch reduction ‘with lfthzum in

35

liquld ammonla.' The saturated ketone III (X.= 0) can
be converted by react;on wlth an.. organometallzc

.compound of the formula R’Z-M’ preferably 1n an ether,



fornula | where in RZ is H can be obtalned elther by subjectlng the ket one
11 (X =0) to Wl ff- Ki shner . reducti on, by splitting off water fra
‘al cohol 10° 11 /(X = HOH)- in'the presence of an-acid, followed by
hydrogenatlon of the. unsat ur at.ed conpoung produced Cbnpounds of f okl
wherein R is -an al koxy group can. be prepared fromthe alcohol Il (X ="
H CH) by etherification,” for exanple by reaction with an alkyl "15. halide"

th he, per. hygr oph f £
Tormiranl o ndh fLrabery e LN So SRLRIRRS LR FHE) LR \ég?‘Pg‘ﬁpt he.

“al cohal 111 ()end}iiﬁstquentehydrohysba,msphiattngboxflwataeldy hekd]
viher ej k - £ -
Teactive der iR ARRRL (ko OulndY Itk oo PofdenfUtRReRlE Br 1l boxyl i ¢

‘anhydri des 1Tm§ndngnhﬁshﬂentfhv@mbsenatnonM|thtsaaleoﬁboundBof the be
'obtalned f@;nnfgph&igqﬁoinllﬁlgglR th}%lQ¥ jtreatnent with a chlorinating
0 le thio

“broni'nat’i ng agent, for exan® yf chloride or bromide. The

preparatlon of the. perhy%#%ph%hhh@h?ehenﬂethnan¢véervvatmvaalafI in which R |

1s ONis ef feqtdrdnd VI R4 On OR L6 RNESRT BE aggmga EREROYRdS with a

cyani de, for .exanple pota55|un1cya I de_or:.si-|l ver tive
esters of 't he SHRMRRIING | the ketome) IIE (X eﬁdﬂbl§°tﬂelfﬁs§iabaercan ai so be

used InStead(ﬁeddEti3&;Néfﬁbfﬂs$[£$%ﬂ§ CQﬁ?OHQéérlf£Lﬁr£Le af%ohP The .
o1z, corPondis B %@Fﬁdirﬂvfﬁé'ﬁéaéé’ﬂs‘?%'ﬁﬁe#m prgreraoly 3
g e yﬂ?bﬁheﬁah%ﬁweﬁe | N
,derivatLve,_'by hydrogenation of the unsaturated compound produced. g
' _ COmpounds of formula 1 whereln R2 is an alkoxy group
can be prepared from the- alcohol III (X = H,0H) by
etherification, for example_by reactlon w1th an alkyl'
15 halide in the presence'of a base. The perhydrophenan-"
. 'f_ threne derlvatives of formula I in which Rz is an
o alkanoyloxy group can be prepared from the alcohol III
ﬂ(x = | OH) by ester;f;catlon with a carboxyl1c acid .
_ RN 2.coon, wherein R"2 is an alkyl group having 1 -9
20 'carbon atoms, or 'a reactzve derlvatzve thereof, for
' ':example a carbonyl chlorzde or carboxylxc anhydrlde.
] " The compounds of formula I in which R, is C1
or Br, can be obtained from the alcohol III (X = H,OH)
o by treatment w1th a chlorlnating or brominatlng agent,
- e L -'25 for example thzonyl chlor;de or bromlde. .
':n._ '- _ o . The preparation of the perhydrophenanthrene
o derivatxves of formula I in which R2 is CN is effected
by reaction of the chlor;ne or bromlne compounds wzth R
a cyan;de, for example potasszum cyan;de or silver
30 cyanlde. React;ve esters of the alcohol III (X = H,O0H),
LI for example the tosylate, -can also be used 1nstead of
L the chlorzne or bromine compourids I (R = Cl, Br). .
. The dlelectrzcs accordzng to the 1nventzon
_comprzse from 2 to 15, preferably 3 to 12, components,

35 dincluding a‘% least one perhydrophenanfhrene derivatzve



mula I." The other constituents are selected fromthe nematic or
geni ¢ conpounds of the classes of azoxybenzenes, benzylldeneanlllnes
€nyl s, torphenyls, phenyl:or cyclohexyl benzoates, phenyl- or 5 .-

' cyclohexyl cycl ohexanecar boxyl at es; ph@nyfcyclohexanes ycIohexbelphenyIs

cycl ohexyl-cycl ohexanes, cycro:f - hexyl napht hal enes;,

1,4 blscyclohexylbenzénes 4,4" - bis-cycl.ohexyl bi phenyl s, - phenylpyr|n1d|nes
. or cycl o- hexyﬁpmmuiahlkx;TQMGmﬁhﬁro&Qnétib¥°%?%I%h9x§PHP9%aﬁes

stilbenes which, riye t}fem e&ﬁtx‘?&na'p@ géiic p@&ﬂﬂ&uﬂ&?%? thg! emassagd

substituted ci nnamc aci d €.nost . T aportant  conpounds. whi ch . can be. used
as constitu®f gzaxxbm@wﬁyshmwhbdwe%&ineg- iphesylgpe can be- '

.'_characterlsqg %yag(Nﬂﬂ@ﬁyi)grlé?éﬂomgk?ﬁ ggﬁggagbgrepﬁeﬁylaogarbocycl|c"

or heterocycllc romil,4 -di substi tuted benzene -

and cycl &h QV¢P°¥E§EEB??€E?§HlﬁFﬁﬁen?henbﬁﬁﬁﬁi9h8§épﬁﬁexane and '

ring  system-sel ected

cyclohexylc 5ycﬂ¢§ 1eyulsﬂeﬁaﬁésxdb9eland - :
-1, 3- dloxane s |subst ted na dropa hthaIene and

aIe _
25 tetrahy en?ﬁnn TPH%cﬁ gh?ﬁ? Xs ' gurnazollne B.

'ISCN [errL E’f cgldrﬂé:q'mwheﬂsrls hphlegsenpyﬁﬁembhyoehhgeu_ae 35 or
- and [e an al koxy: ~alkanoy] ox
' aIkoxycarboﬁV%g' é%?ié#?ﬁ?!dpggny£?%?§?ﬁﬁ °ﬂp°¥89éhef¥&369§anﬁﬁ’one of

these rad caltdltsersds whidh may, bechalogéna€edor bBnzyll phengll of t hese
- compounds. By, R i £n 6 404 CPhnL ££01008 209R0GE: 20%480 t*f?.se

' most 1mportant compounds whlch can be used as’
constituents of 11qu1d crystallxne d1electr1cs of this
_ type can be characterised by the formula Ix'

.'-in which C and D are each a carbocycllc or heterocyclzc
20 r1ng system selected from 1, k-disubstltuted benzene and
' cyclohexane rings; 4 4'-disubst1tuted bprenyl, phenVl-
ucyclohexane and cyclohexylcyclohexane systems, 2, 5- _
disubstltuted pyrlmldzne ‘and 1 3-d10xane r1ngs, 2, 6-
disubstltuted naphthalene, dlhydronaphthalene and
25 tetrahydronaphthalene, qu;nazollne and tetrahydro-
' quinazollne, B is . ' _ o '
| | ~CH=CH- . o -\r(o)su-

- . =CH=CY- L t-CH:N(o)-
% . =€0-0-- o -CH2-0-

o ~CH=N- o ; -C00 - _coo-
or a C—C 31ngle bond, I is halogen, preferably chlorlne,:
35 or ~CN, and R5 and R6 are alkyl, alkoxy, alkanoyloxy -or _'

L



-+ ‘ ., : N . o
5 radicals preferably being an alkyl or alkoxy group. Cther variants of -~
t he envi saged substituents, however, are also common. . Many such- ‘ '-
Substances; and ‘al'so mi xt.ures thereof are comercially available. The ’

di el ectirics accor ding to the invention 409 generally contain at.|east. 3Q
pteferably.50 - 99, and nore preferably 60 - 98, % by wei ght of the

' younds of formulae | _and IX. O this, preferably at |east 5% by wei ght

co
Sﬁ mor e pr ef epalOxyEarbony baxyy hﬂsngts up stomt& W &f e UK. Pl up

‘nor e- conpounds$cok thisTulo | aJ SO corrprl ses tﬁose liquid
‘crystalline di-_electrics. tocr)‘ev\h-quh ess t FoH ITYmCN fO'rN"exarrpI e 0.1

to 3 % by wei g1’1{'I 'a0f 'Gﬁ'gooﬁ“ méle Om)rﬁsbundén mioe‘tordmlﬁ;ésé Scdhiﬁ'&@,&% for

exanpl e for doring au 086% conmpounds- of otmula I
can 20 acc unt gn ) 60&%& WEIn(%“lt (ﬁ"h c?%‘ﬁéﬁ’ @%c‘t‘brﬁ??@eto the -
i'nvent i on.s 2 ThEaf ﬁﬁ?-& 8F;¢§Fa‘lalbllﬂe b(ﬂlnselaectarllm aac e lkoy tg}c;‘ma invention

preferabl y con0ehar10ag~ga§Qso/q,hytw lviQfa Fe nds of formula
paration of the %5 cts(r?":’bcss LrHesy Q% ever

. 25
i nventi on may %’éecﬁifg gopmenn %Weﬁﬁ%émmmres, “imel dﬁsd ed anount of

the conponent smimedres hereblrs adaRbhinkrics alh f avalhypgissol ved in the:

‘conponent constituting.t constituent, advantag- * eously at an
el evat ed tenperature. ?ggnagﬁééf%ﬂrf’é &EGPé‘dﬂ-ns d:IOeahepd.lmvtentfid:he .mgj or

constituentOi sge:lnese]:ljvoeohhain algereasr! gben$§. fQi- E’?’& ?Bl uti 3%; %re%cess
ne ics

-3?20?3. ﬂg%&@% tré"?ﬁé}é%ﬁ% n59an gé ngdel Kals9tseft &bee caugioundas
: . . of formulae I and IX, - Of this, preferably at least 5%
by weight, and more preferably 10 - 40 % vy weight, is .
made up of one or more . compounds of formula I. The
15 rinvention also comprises those 11quid crystalline di- '
electrics to which less than 5 % by weight, for example
0.1 to 3 % by weight, of one or more compounds of
formu‘a I is present, for example for doping purposes.
-~ On the other hand, the compounds of formula I can
_go. account for up to 60% by weight of the dielectrics
. according to the invention. The llquld crystalline di-
“'electrics according to the 1nvention preferably contain
10 to 30 % by weight of one or more compounds of
formula I, '
ﬂ_,.‘ ' 25 o . The preparation of the dielectrics according
;: ot .- to the invention may be carried out in conventional
- ”1 ‘manner. The des;red amount of the components used in
' a smaller quantity is preferabiy dissolved in the
component constituting the major constituent, advantag-
__30 eously at an elevated temperature. If a temperature B
above the clear _point of the maJor constituent is

- chosen for' “this, the completencss of the solution process
can be observed with particular ease.,
. The 1iquid crystalline dielectrics according
35- to the invention can ‘be modified by suitable aaditives



‘\Th,“

- 10 -

_in.such’a way that they can be used in al
ob«akqurd drystal drsplay el enent s.. Surtable additives for this purpose are:
ﬂ: to-those skilled in the art and are extensively descritbed in 5

r-4§ ant‘lrterature Sui tabl e addi t

Eﬁeg_rnclude for exanple, dichroic
dyes and compounds which are- i nt ende

- visgosity,
+ of these ki
2,240, 864, .

2,902, 177.

liquid crystg

are in er

-reaction mi
separated

evaporated

hitherto disclosed types.

the = *.

to nodify the dielectric anlsotropy,

conductivity and/ or orrentatron of the nematic phases.
nds ‘are describ

XauR! ® u@edoianlhahlthérEOZOQ 127,
apezpqnxp watxﬁiﬁ%l 450, 088, 2,

4 d
riified Neypédicof meaei dndrgytat’ 2Lat3l: o plel §g 28 an

Addrtrves -

er st ood, the
follomrng Exanp es are ED.DYeYRY tRLs| hﬁﬁbsatana knbnntheséh2§&nples
~mp. denot ePuifable ?r‘e‘?%%/ YeRYede b

0| nt and: ¢ en e a oint of a
ili@asg@stngcg;tbapd G§HOF§§QBSFV|§3 ﬁeE@91BBa &np

ornt. ALl tenperatures
r unle s ot e§¥%§ea§h§3ed spathblerapdu@eﬂ?égé§°&ﬂ§eby wei ght .
"Usual  wdr ki a

t water -1.s adde e % @ 20 the
Xf&feexéhplbatﬂePhF§1§xPV35t8& PHP “%ﬂg whi'ch

t he extract

the. Ofgagl oPhBaE£yS thiel ad edeertripdiamhsn TR, V4 Tet

fired, where ap ro ri rﬂghgﬂydngﬁagggmhy (the.
absor bent andohhuceb,uarw and/ioxdio t%' ‘Hiﬁm

fol |l owi ng Exggﬁl %?‘veLer"ﬁ dhgd m@mmlrh%e far m?ﬂ S . n t he

63@WW2$33812&1$0|ut|0n:c'

" per hydr o-

~of 2.9 g1of
by reaction

e e mason b e pabs et )

hrene™ Pre t
{'ierm]anhé)i-ﬁ 2&% ; I%r o@(ﬁieegr?{aht hr enoT

err obt ai ned: -
% 4%0 088, 2, 637 430, 2 853.728 and 2,90 £n1?7-[ X | I. S

In order that the 1nwentzon may be. more fully

B understood, the follow1ng Examples are slven by way of

' 111ustration. ‘In these Examples, m.p._denotes the

melt1ng poznt,'and c.p.-denotes the clear point of a
'11qu1d crystalllne substance, b.p. denotes bo111ng

poznt All temperatures are’ 1n 9c; "unless otherwzse

| stated, parts or percentages are by wezght. "Lsual

20

25

V'phenanthrene .

) Preparat;on Examples. a

- 30

workxng up"® means that water is added, 1f necessary, to
the reactlon m1xture, the latter 1s extracted with
'ether, the extract is separated,.the organzc phase is
dried. over sodzum sulphate, flltered, evaporated and
purlfied, where appropr:ate, by cclumn chrcmatography )
(the absorbent and -the eluant are xhdicated in brackets).
In the followlng Examples, QaB, Lba, 8aB,
'10aa;perhydrophenanthrene is abbrev1ated to fuerhydro—

Example'l . T : - | o )
- ‘A solution of 2.9 g of 7a-hexyl-28-perhydro )

.. l °; reaction of k-
: phenanthrenol (m.p. 12673 cbtazned by

-hexylcyclohexanone W1th morphollne to gzve 4-n-hexyl-
1-morpholino-1 -cyclohexene (b. v. 1&3 /0.01 Torr), o
reactlon with methyl v:nyl ketone to glve 4- hemjl-z- o



L]

hexylcyclohexanohe wi't h morphol i ne to.glve 4-n- hexyl - ' N _ .
1- nor phol i no- 1- cyclohexene (b p [err]/0.01 Torr), 35 reaction wth hyl”
- winyl. ketone to-gfve 4-hexyl - .~ - 11 - -(3-oxobutyl)cycl ohexanone e
[err]/0Q.01 Torr), cyclrsatron to give [err] hexyl-2,3,4,[err], 5, 6 7, 3<0ct a-
hMQFO 2- naphthalenone (b. p. 136 140 / &. 51Terr) reactlon mnth o
ylenedloxybutyl) [err]- hexyl 2 3 -4, [err] 5 6 7 8- oeta - : _
hydr o- 2- naphth@jeﬂmﬂbutthuyblohexnhbnblKNH@.td5@|VB par Torg), :
3,.3-.et hyl enedi oxybut err] y r I ] 5,d hydro- na hthalenone :
ketal cl eavage® 3&% iég éatlo Sé kaLﬁe;‘;’lL% 3]7! 5ap5.677, LT '
[err]-hexyl - [eﬂydréezrhephthkldndaeaﬁydpo 23§ha&@thnénGberOWIpeahiloﬁfn
Birch reductiaqn r h 5 ena none
~(mop. [err ) anﬁ{ﬁu ﬁ?o&é PCR @%égﬂ%h%ﬁqa%y%utaﬁe tadﬁgp%nqogagéfhanol)
~and-0.3 g q5 peth&benedlsuyphﬁmlé -8ei-Bexr13@ 3, 4oftaBabubnd yfaoctei< ed under
a:-wat er separ 0b_RaBAthilendhe , hebee i WaS wathoWEUNIE o0 down, .
filtered throalrl d ér?] agn evggorated -The 1resr ue. &%gNh ;%béﬁéted in 30 .
m of THF on 0¥&=§3eB- swweeeaeorxbﬂ]tyaﬁd 66 -Bexydmiiap ﬁa@r—dmeéwdmmnge

CAfter filtrat 'é’l‘nﬁﬁﬁtﬁaﬁpﬁbﬁbl ORethe' eheae&gbpahhy@wn%&&w *Hoe@%x)/@s

obt.ai ned. 20. Exanples E é hbb g t he ocess of

fol | owi ng conpd¥miaex¥ieid b&Pﬁe réreesan GFPengﬁGPﬁ& m-P°
cyel ohexanpgeszy®y, tbfrearf-eaaemdbﬁg tbekﬁ.]ve[ qaLhe&gllbré%gruz-o-?ﬂ
phenant hr enones and’ err] - hﬁdro B@e renals: 2.

-'[err] Met hyI pePRORRBERERRA ﬁré ePe urther Birch reduction

;after the addltion of.mefhanol) and o. 3 g of p-toluene-
'sulphonic acid in 30 ml of toluene was bo;led ‘under a -
“water separator for 2 hours. The mlxture was allowed
15 to cool down, filtered through Ala 3 and evaporated. _
" The residue was hydrogenated in 30 ml of THF on 0.5 g
_of 5% Pd-C at 60° and 6 bar until no further change.
. After filtratzon and evaporatlon, 7a-hexylperhydro-
phenanthrene was obtained.__
20, \
o Examples 2 to 10 _
' Using the process of Example 1, the follow1ng

cempounds are obtained from the corresponding 4-R1-

-__cyclohexanones via the correspondxng 7a-R1-perhydro-2-
.25 phenanthrenones and 7a-R1-perhydro-2—phenanthrenols.

" .

. 2e 7a-Methylperhydrophenanthrene.'

3. 7a-Ethylperhydrophenanthrene." -
4, 7agPropylperhydrophenanthrene.
5. 7a-Butylperhydrephehaﬁthreﬁe;

30 6. 7a-Pentylperhydrophenanthrene.

-b

?.._7a-Heptylperhydrophenanthrene.

8. 7a-0ctylperhydrophenanthrene.'
e 7&-Nonylpe hydrophenanthrene.
10, 7a-Decylperhydrophenanthrene.



r]-Et hyl per hydr ophenant hrene. 4. .7a- Propyl per hydr ophenarit hr ene: - 5.
tykperhydrophenant hrene. 30 .6. [err]-Pentyl perhydrophenanthrene.
-Pbptylperhydrophenanthrene . 8.+ [err]-Cctyl perhydrophenant brene.
r].- Nonyl per hydr ophenant.hrene. .1@g Lerr] - Decylperhydrophenanthrene 35
- 12 - Exanple 11 A solution of 145 g of [err]-hexyl-perhydro-2-:.
phenant-hrenone’ in 200 n - of ether was added dr opwi se to a C?lgnard solutlon

prepared fregp fhciihexyl 5 bron1de and 13 g of nagne5|un1|n 400 'm.- of .
et her, wth‘?ﬁ‘?‘%”r‘n'g‘?nd cooI| ég ‘boi | ing, for_one hour, the mxture
oPfcl

- was poured on to dil uth ?i%l‘t‘fﬂ:
_ether, the @ﬁéﬁdﬁxm&xmﬁemc%neurrahha‘ wéki addeaearsgduw sul phate

- and 10 evapor ated. . The cr%f m Xt ure of &err% dhgexy %k
. per hydr opherhtthr@rignard sefvutiennpxepare Br By dEof X hr enol
* obt ai ned gharibngidd vaa@hln34900ﬂ1 magnesiumngn 400t Al aﬂdlemgeirQ gich

‘p-tol | ph d, th t d-far. 3 h d fer
e O fnd e oL FhEl T Beban BRLLTHE Por s pReLhRu el nal o

"The crude mmﬁt:wur@fw&s 7poulreexyhdbdedaluhydhpphenh&bhieneenﬂa{ice,
hydr ogenat ed i dr of ur ¢S of 50 g of 5% :
Pd-C at 600 %fg'%‘%% For41 B e?h"i%ﬂ §%§8 i\?‘?erg"g?gf" "8A%20 and
evaporatlonwashedttnenemtfelltyandriedrderhendhum sulphate and : :
) 10 evaporated. The crude mlxture of 2 7a-d1hexy1 2B~

| .perhydrophenanthrenol and 28, 7a-d1hexyl-2a-perhydro-_

phenanthrenol obtalned was dzssolved in 400" ml of
- toluene. After ‘adding 10 g of p-toluenesulphonlc acid,
- the mixture was bozled for 3 hours under a water- _

15 separator, allowed to cool, flltered through Al O3 and
.evaporated.- The crude mzxture of 2 7a-dihexyldodeca- _
.hydrophenanthrenes was hydrogenated in 1 1 of tetra-"l

._hydrofuran and in the presence of 50 g of 5% Pd-C at o
_ 60° and 6 bar until no further change. After flltrat1on -

20f'and evaporation, a mlxture of . 2& 7a- and ZB 7a-dihexyl- o
perhydrophenanthrene was - obta;ned, wh;ch can be separated__"
by HPLC. T T _

_Examples 12 to 20
25 . ; Us1ng the process of Example 11, ‘the following
compounds are obtained from the correspondzng 7a-R1-'

perhydro-2-phenanthrenones. )
12, © 20,70~ and 28, ?a-Dlmethylperhydrophenanthrene.
13. 2a,7a-.and 28, 7a-D1ethylperhydrophenanthrene. '
363 l&. 20,70~ and 28, 7a-D1propy1perhydrophenanthrene.
1 .15, aa,7a-fé£d 28, 7a-D1buty1perhydrophenanthrene.p
o 16. 2a,7¢- and 2B 7&-D1penty1perhydrophenanthrene._
17, 20,7- end_ZB 7a-Dzheptylperhydrophenanthrene.
18. 2&,7&--and 28, 7a-onctylperhydrophenanthrnr-.
<35 l9._d2a.?d-'and”28 7a-Dinony1perhydrophenanthrene.

| 8/ PLe IOSRERYLPEREBFRF 2 tines with



3

.perhydrophehanthrene ‘was obt ai ned, which can be separated by HPLC. Exanples -
12.to 20 25, : Usi ng t he process of Exanple 11 the foIIovm ng .
corrpounds ar e- ot ai-ned froom t he cor r.espondi ng [err] Do

per hydr:g- 2- phepant hrenones: 12... [err] g Lerr].
- Bi.net hyl per hydr ophenant¥r ene. 13, [err? and
\[ e¢r]-Di et hyl per hydr ophenant hrene. 30 14. [err] - and

err] - Di propyl @ohydopfenaanidr adDi d
[err]-Dibutyl per hydrophenant hr eﬁ%’ * fgfif’Lrhﬁgm’phe“a"threne' |
- [err]-Di pentyl per hydr ophenant hr ene. 17 [err]- ‘and
[err]-Di heptyl Bxampdieo@enant hrene. 18. -[err] and -

[err]-Dioctyl perhydrophe%thre : 35 19. [err] and _
[err]-Di nonyl-perhydrophe - 7§d“aﬂ[ $Persilon were added to

[err]-Di decyl p& Muﬂ:mnarﬂ I’I’mmm&. é %Fé % NaH di spers-l oh
vere added to %1,“.@ %%-I f 1%10% of%Lerr hexy‘?'[. ﬁ5 ?'ﬁ%'rophenan--
‘threnol in 25 i 1}1 ré sMﬂ#’éﬁnf@rwmamedmder IR
[err] - A sol ufpsnone mrrrgmdfem-N g.ormpeg’&mﬁd,po'}rq f HF%Wa.i then .
added and the gy b I \Y wi th stirring. e o .
hub%n%ﬁea’?’ (l?d 55191 !&#ﬂ} rMEb it adddd raatd oth;et he .

‘cool.ing down, the pfecipit .
filtrate was cPiFsRECeHagnbotiledr (asned'uﬁglﬂs W@ﬁ&f _P-fg d,ca gel 60;
yl oxyper ycﬁ ophenan-.

- petrol eum gbhegootih rdawﬁ5 t " pent -
't hrene was obt gi ned, gm - b preué’fd't ﬁ”%sﬁéttﬁ'aﬁ(ﬂ !PS‘MJES 22 to -
..50 LBlng the pf %gggtbpngxﬁhp|glztrathethIewuﬂaiated and the residue
was" chromatographed (szlxca gel 60- petroleum ether: ﬁ
. ether = 95 : 5). ?G-Hexyl ZB-pentyloxyperhydrophenan—
. threne was obtalned, m.p.-55 ' C.p. 64 (from methanol).
.15 ' o _ - L | o
: : Examples 22 to 50 'T'.- '  | -.' | .

U31ng ‘the process of Example 21 fhe folloﬁihg E
compounds are obtained by ether*zz*ation. o
. 22. 7a-Ethy1 ZB-propyloxyperhydrophenanthrene.
; 29_-23; -2B-Butyloxy-7a-ethylperhydrophenanthrene.
, | '. 24. ?a-Ethyl-ZB-pentyloxyperhydrophenanthrene.
: 25._ 7a-Ethy1-zB-hexyloxyperhydrophenanthrene.
_26. 7a-Ethyl-2B heptyloxyperhydrophenanthrene.
o _ 27. 7c.~-Propyl- 2B-propyloxynerhydrophenanthrene.
:./,' : _ .25 _28:__28 Butyloxy~7a-propylperhydrophenanthrene.
: | “ -.2?;- 28~Pentyloxy ?a-propylperhydrophenanthrene..=
- o .39. '2B-Hexyloxy-7a-propylperhydrophenanthrene.
:'3;. 2B-Heptyloxy-?a-prbpylperhydrophenanthrene. B
32. 7c-Butyl- 2B-propyloxyperhydrophenanthrene.'
30_ 33.'i7a-Buty1 ZB-butyloxyperhydrophenanthrene.
g 34, 7a-Buty1-ZB-pentyloxyperhydrophenanthrene. .
35. 70-Butyl- 2B hexyloxyperhydrophenanthrene.
36. 7a-Buty1 23~ heptyloxyperhydrophenanthrnne. -
*37,. 7a-Penty1 ZB-propylowyperhydrophenanthrene.
35 38.= 28~ Butyloxy 7a-penty1perhydrophenanthrene.-

b

L -

-



. .conpg nds -ar e dbtained by etherification: 22.

athyl-[err]-propyloxyperhydrophenanthrene 20 23.
Hut y| oxy-[err] -ethyl per hydr ophenant’hrene. 24:
2t hyl - [ err]-pentyl oxyperhydr ophena#t krene. 25.

[errTTEthyl - [ err] - hexyl oxyper hydr ophenant hrene. - 26.

C[err]-
ferr]-

Et hyl -[ err]-hept yT oxyper hydr o henant hrene.  27.
Propyl -[394] zn42@*ﬁyypeﬁhydnopmenaphhhydeopﬂinaa&hrene.

| s AR AR Bmnapenacen.

1 [err]

Fbxyloxy#{err?Bpﬂopyypexyyauephnmahphrhydro@henahthrene.7'

Hexyl

[err]- )
| Hept yl | pgr h _
R ] R I M nggnene.
[ err] - But I5[ 34 b2 yBekybexyydrebrsyipenhydeopBénanthrene.
- But I h :

e B S e R BB Sypanhrane.
[err]-Butyl - e‘tiq h'éqsfl;ww;«paﬂhyap@Mhemmenhmgophenanthrene- |

[err]-Pentyl - % !DQgh¥9BB%ESR??E@E@B%ep%@n&%%hrene. .
[err] - Butyloxy err - pen er enant hrenee . - :
[err]-Pentyl-]| nﬁym%ﬂmr%‘}cﬂﬂspﬁvﬂraﬁrhwéﬁephemnthrene- ,
[err]- Hexyiwxywa mluhpeybydBOQaﬁwab&yseehyﬁioophenanthrene.
[err] - Fbptylo [erré ent dr ophenant hr.ene. _

[err] - Hexyl - 1 p? pﬁ iBEYH? rBﬁHéﬁ&RFﬁP¥ﬁ€°Pge“$§threne'
[err]-Butyl oxysduer r?ahnéytsamr-badheph?ma&svbeehgdr%henanthrene.

[err] hexyloxyperhydrophenanthrene 45 [err] Fbxyl

'--heptyloxyperhydrophenanthrene 46..

c[err]-
[err]-
- Jerr]-
[err]-

Hept yl -
But .
Hept

[ Q%Q g%loxyperhydrophenanthrene 47
Xy- /a-hepty rene

-[err]- penty ée&ﬁsgggaﬂtﬁ SAERPY °ﬁi?ride were added

Fbxw(nqd¢oww4shepoyapeomyauopheﬂaﬁphmcnof 70%-hexyl-2B-perhydro-

20

.25'

phenanthrenol 1n 2 ml of pyrldzne and the mixture was

stxrred overnzght, and then poured onto ice. After the

usual worklng up (s;llca gel) petroleum ethers: CH2C12 :

ether = 5.0 : 3.5 : 1. 5); 2B-hexanoyloxy-7a-hexy1per-'
hydrophenanthrene was obta;ned, MePe 5? s CePe 76°
(from ethanol)., .

' Examples 52 to 103

-Using the process of Example 51, the follow1ng
compounds are obta;ned from the corresponizns alcohols
with the approprlate acid chlorldes._

;'52. 2B-Acetoxy-7a-propy1perhydrophenanthrene. _

- 53. _°B-Acetoxy-7a-buty1perhydrophenanthrene.

- 30 54'ﬂ 2B-Acetoxy—?a-pentylperhydrophenanthrene.
. ' 55. ZB-Acetoxy-?&-hexylperhydrophenanthrene, MePe 74
i .c.p. 65 (monotroplc). _ . :
56. .ZB-Acetoty 7a-heptylperhydrophenanthrene.
57;__2B-Proplonyloxy 7a-propylperhydrophenanthrene.
35

58. :7a38utyl_ZB-prop1onyloxyporhydrophenqnthreng.
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50. [err]-Heptyl- [err]-heptyl oxyper hydr ophenant hr ene.  Exanpl e 51 15
~About 50 of hexanoyl chloride were added dropwi se to a sol ution of
of [err]- hexy [err] perhydro- phenanthrenol in 2 mM of pyrldlne and
‘m xture was stirred overnight, and then poured-onto ice. After thel ~ (R
wasking up (silica gel)s petrol eum ethetS[err] 20 ether 5.0 :3.5:>1.5),
\tggj] hexanoyl oxy- 7a- hexylper- hydrophenanthrene was obtalned mp. [err]
[err] (fromethanol)...Exanples 52 to 103 25 - Using the
process of Ex&gal eMPdﬂtyI-dzﬂ-qmqgiwmmeerbyér@bhammﬂhfenmthe :

(TR . .

Acet oxy-|err]*-
[ err]-Acet oxy- [erﬂ?&nﬂ)ﬂ{ﬁx rophenanthrene 30 54.

et ﬁﬁiiﬁiidﬂ?} °ﬁ P SR PR P ephonanchrops.

(monot r opi &) . thkx%Q%Mr QﬁD?OPE$P9¢hm#hyﬂh®phehhn9heene 57

[err]-Propi onypxy-<4els :hﬁfigﬁﬁg §§th§§n L
_-[err] But yl - [gtg]-g?gpﬂﬁgyloxyper Hydr ophen ant%rene e?- &

[err]-Pentyl - 6] -3f O GHH koptrelryRe %ﬁbnm}ﬁ%mhemnthrene.

[err]-Hexyl - [ @5 - RBUBWRMHAKBPRL T SBPEP amﬂﬁaﬁhemﬂthzsne Pm.§2- 61
[err]-Heptyl - [err]éfnpplonylo @erhydrophenanthrene :
[err]-Butyrylexy-[ ]t;ﬁtﬁnﬂ rhydr ophenant hr ene. 63

- [err]-Butyvo [ €6, - RBIBytyyTeGYTH Wﬂﬁﬂﬁ@fﬁﬁ@roﬁﬁenanthrene.

%g{{} gﬂ%g;g: [(§§1P4h£5ﬁ§i4$§%9%%phenan hrenedﬁ?Bhenanthrene._.
- 63, 7a-Buty1-ZB-pentanoyloxyperhydrophenanthrene.
._'. T ,-l' .69. 2B-Pentanoyloxy-7a-pentylperhydrophenanthrene. ,
) n . 70 7a-Hexyl-2B-pentanoyloxyperhydrophenanthrene, m.p.
15 - 57°, c.p. 76, :
. 71, 7&-Heptyl-2B pentanoyloxyperhydrophenanthrene. -
72.° ZB-Hexanoyloxy 7a-propy1perhydrophenanthrene. ' _
- 73. 7a-Buty1-2B-hexanoyloxyperhydrophenanthrene, m.p.-
_ .'680; CePo (monotrop;c). i o o
20 74.”-26-Hexanoyloxy-7a-pentylperhydrophenanthrene, MmePe.
. 70°, c.p. 78 . _'_ _ , '
75. 7a-Hepty1 ZB-hexanoyloxyperhydrophenanthrene, m.p.
. 669, c.p. 80°. _
. -76. _2B-Hexanoyloxy-7a-octylperhydrophenanthrene,'m.p.
25 . 57°% e.pe 79%. - - |
77. ZB-Hexanoyloxy-7a-nonylperhydrophenanthrene.

i fe

. 78. 7a~Decy1 2B-hexanoyloxyperhydrophenanthrene, m.p. 
: _ 65 s CeDs 78° : » )
79. ZB-Heptanoyloxy-7a-propy1perhydrophenanthrene.
- 30 8o. 7G-Buty1 2B-heptanoyloxyperhydrophenanthrene. |
. ' 81. :2B—Heptanoyloxy-7a-pentylperhydrophenanthrene.
82. “2B Heptanoyloxy-?&-hexylperhydrophenanthrene, m. p.
“-';59 » CePe’ ?3 . . _
'83;"28 Héptanovloxy-7a-octylperhydrophenanthrene.
- 35 84, 23 Oc»anoyloxy 7aupropvlnerhydrophenanthrene.



" c.p. [err]. 10 66. B
\But yr yl oxy- [err]- heptylperhydrophenanthrene 67. .
Pentanoyloxy [err]-propyl per hydr ophenant hr ene. ‘68.
-Butyl-[ err]-pentanoyl oxyper hydr gghenant hr ene. 69.

‘lerr]-Pentanoyl oxy-{ers]- pent yl per hydr ophenant hrene:. 70. T

[err] - Fbxyl [err] pentanoyloxyperhydrophenanthrene mp.: 15

57, C.Pen
- [err] Z@E i _d&ﬁﬂ eyt ypedntdrhppnanthreree.. 72. 000 T
.. lerr]- Fbxano dxy t o

err -propyl iﬁ%figgggy&¥§bhéﬁhnthrene.

[err]-Butyl - Bénr] Pene 680, C.p. 600
(nnnotroprc)872 8&4He rjd J&ﬁ@ﬁﬂn&anyﬁqrhxd¢n9h9¢§%FhVﬂFBph@anthrene
mp. 700

[ anoyloxyperhydrophenanthrene
“mp. 66 c.p. [err] 976: °-[Ib'rré_§wHe%#6‘§/fi f\je(rr] octyl perh

el el e

m p. 25°

e”’aJB {#IIQBJEbtanoyloxyperhydrop enanthrene.

ene, LS. P [err]_d'i’

79. ‘ferr]- ‘th#ﬁﬁy}°¥V6ﬂ®+BDPh¥HPBﬁh@ﬁéﬁPHFgﬁB hxg 0.
e A aa .
%2;{% kgpgan[e{éiy eéévfy% %Yﬁgégﬁgg Qﬁﬁ@? ?H?Bﬁhe nthrene

enani hr.ene

[err]-Heptan #pxyzﬁananaybpépnyd?@pnen&m%ﬁﬁehx rﬁrbenanthre“e' 059 c.p.

per rophehanthrene.. .. - 16 -

' 83. L o &mﬂmmmﬁwmemg 36P84.
)5 salohal LR hempscive )

W

Lerr]-Butyl-2p: oct 683y| g)<§'|9e?ﬁyelrophenanthrene | ]
' 9k, 7a-Hepty1-2B-nonanoyloxyperhydrophenanthrene.

95. _26-Nonanoyloxy-7a-octylperhydrophenanthrene.
96. B-Decanoyloxy-?a-propylperhydrophenanthrene.
15 97. 720.-Butyl- ZB-decanoy1oxyperhydrophenanthrene.-

- g8, 1ZB-Decanoyloxy-?m-pentylperhydrophenanthrene..
99. 2 B-Decanoyloxy-?&-hexylperhydrophenanthrene,.m.p.
' .”0 ’ c.p. 72 . : : o |
ibo. ZB-Decanoyloxy-?a-heptylperhydrophenanthrene.

'}120 101. 2B—Decanoyloxy-7a-octylperhydrophenanthrﬂne. .

| '102; ZB-Decanoyloxy-?&-nonylperhydrophenanthrene.

'103. 2B-Decanoyloxy-?a-decylperhydrophenanthrene.

. -

: Example 104

r 25 A solutxon of 1. 74 £ of triphenylphosph1ne in

RS ' 5 ml of THF was added dropw;se under nztrogen to a

-solut;on of 1. 19 g of N-bromosucclnlmlde 1n 5 ml of

> THF.' To thze was added a solut1on of 7a-nexyl-2a- _
.perhydrophenanthrenol (obtalned from 7a-hetylperhydro-

30 2-phenanthrenone and pota551um trls-sec.-butylboro-
U ‘hydride in THF) in 5 ml of THF. The mlxture was boiled
. for 4 hours, thcn further st1rred overnlght at 20° and
the reactlon mltture was subJeeted to usual working up
(51]1ca gel 60, n-hexane). 2B~ Bromo-?a-hexylperhvdro-

35 'phenanthrene was ob axned, MmiPe 92 (frem acetone?.

Kdrophenanthrene B



~86. [err] Cbtanoyloxy [err]- pentylperhydrophenanthrene 87.
;7a Fbxyl [err]- octanoyloxyperhydrphenanthrene [err]c.p.[err] (nDnotropr'
- 5: ‘[err] - Heptyl-[err]-octanoyl oxyp erhydrophenanthrene 89
[err] Cbtanoyloxy [err]- Qctylperhydrophep?nthrene '
[ es.r]'- Nonanoyl oxy- 7a- pr opyl per hydr ophenant hr ene
\%9L‘] But'yl -Terr] - nonanoyl.oxyperhydr ophenant hr ene, 92
e

terr]-Nonanoyl @xhmpalds ﬂyynegrygfydrophenanthrene 10 93, .
[err]-Hexyl-[elT - dr ophenant hrene, mp. .68 c.p. [err] 94.

[err]-Heptyl - [err] - nonan&lAiang fdvé\pienses of Hixample5104,; the following

[ err] - Nonanoyl. @é¥ipbfindls Ate) |dtaRHEL M din
[err]-Decanoyl.oxy- [err -propylperhydrophenagn%rene %éfn g a1d°h°ls
[err]-Butyl - [ eFijthgde: g%&ﬂqggﬁﬁgfqﬁmaéﬁgor N-bromosuccinimide:

.[err]-Decagoyhosy- [ memwmerdatdrquw& H1a SR
[err]:DecanoyI 7a, per h drophenanthrengm}nr) enﬁneb.p._[err] 100.
lerr]- EEcanoyI8§§ *[ eff éﬁ& égrﬁﬁ$xﬁﬂﬁﬁﬂﬁﬁﬂﬂﬂhﬁa ampihrerg. -
EEEL] Dec?noylaay [eea}caabrbpeuhyﬁw ?ﬁﬁﬂﬂﬁ! :3ﬁuﬁ%hrene. |

canoyl oxy r ophenant hr ene
[err]- Decanoylg§9 ?&rgﬁgxérég ﬁ%ﬁPﬁﬁWéﬁ H@H@nqa&hﬁﬂﬂ?-104 25
A sol ution of 1094 QZBLChnbpbeqaLpbasgupme rPpHerinthifenids added - -
drepwi se up er1 btroggncggogo 9§ F % of N- br onosucci ni mi de in 5
mM ‘of THF. 'S wa ed a Nk &RGE#Y fﬁ'?ﬁ?? nthriepe. '
perhydrophenan!hlenoEﬁéﬁbiarneGaFhepn&&pkkhbﬁkbbh@hhh&h@en%p o -
~ 2- phenant hr enoggs and ut.yl bor o- dride in THF) 'in-5 m
of THF. The. n?g%urezeaéﬁgakpnz& b%tiiﬁgﬁg d¥?ﬁ§ﬁ"ﬁﬂr 1&Mest i rred over ni ght
at -20 and the leaetr8ﬁ-ﬁhkpnpe7mesosmmrechydrbphuaaahhwehhlng up (srllca :
-gel 60; n-hexapgl, éBLéi15¥8”?aLﬁEE§19§§Xb89 enanthrene
15 115. .ZB-Bromo-7a-methylperhydrophenanthrene.
' 116. 'ZB-Bromo-7a-ethylperhydrophenanthrene._ .
..147‘ ZB-Bromo-7a-propylperhydrophenanthrene.
| 118. 28-Bromo-?a-butylperhydrophenanthrene.
119, 2B-Bromo-?a-pentylperhydrophenanthrene.

;20 120. B-Bromo-7a-hepty1perthrophenanthrene.
-121,fl2B-Bromo-7a-octylperhydrophenanthrene.
: .1?2..'23 Bromo-7&-nonylperhydrophenanthrene.
123. ZB;Bromo-7a;decylpérhydrophenanthrene;

w7 ‘25 Example 124

RS ' . - A solution of 410 mg of 7a-hexy1-2s-p-

-z, 7

-toluenesulfbnyloxyperhydrophenanthrene (m.p. ?1°) and
) '724 mg of sodium cyanlde in 50 ml of N-methylpyrrolidone -
'was ‘stirred at 90 - for 20 hours. After cooling, the
30 mixture was diluted with water and subJected to usual
' working up (5111ca gel 60; potroleum ether : ether =
: 5). 2B-Cvano-7a-hexylperhydrophenanthrene was_
__obtained, m.p. 89 ' c.p. 91°

-‘s: '

3



35 . phenant hr ene was obtained, mp.92 (from acetone). " - 17 - Exanples
5 P 123 Using the process of Exanple 104, the foll'owi ng conpounds are
MNihed fromthe corresponding al dohol's with N-chlorosuccinim.de’ of, :
psuccl nimde: 5 105.  [err]-Gal bBo-[ err] - met hyl per hydr ophenant hr.ene _-
106._ [err]- Chl or o- [err]-et hyI per hydr ophenant hr ene. - 107:. . '

B [err]-Chloro-[err]-propyl perhydrophenant hrene. 108.

‘[err]-Butyl - [@ddpXéd o12petdytisbphenant hr ene. 109. BT . |
lerr]-Chl oro-TF‘r|-pent I erh [ hr.gn 1]@4 th f 11
[err]-Chloro-[érr]- hex gg% gﬁggg}%régegxa'@le e e om'ng.
[€rr]-Chloro- é&ﬁﬁ«}uﬂ@@tqi‘peobydn.npdeﬁanmhﬁbﬁe°°IIESP°nd1nS chlorldes,

chl t |
Fort] 6 or o pend 498, o PELRUSHORIEIAE Bgeg: i wack:

- [err]-Chl go-125¢] - ﬂaewpeohyqr-mphéuénpnhxﬁeoprsnarﬁrem- |
[ err]-Brdno- hwdr & .
{err% Br ono- [?ééf hgﬁg %an ¥ﬁe%§n ?gﬁgﬁ?%ph%qa nthrene

[ err]- Brono- 782Ps op$ perayer- h@ﬁ'&ﬁb’l’rﬁ’@ﬁé‘y f@henanthrene-

R [err] - Brono- [fﬁé} b. &Ybﬂ%g&lQBQQQ@%@@%@%@H&@thhanthrene.

[err]-Bronp-[€rr]-p r hydr-ophenant hr enge o
[err] - Bronmo- [ 829} - h@pt Vﬁé‘P SrBSREY °F2‘fnanothrene‘ 5

[err]-Brogg-[g5pl- OQByhﬁahbyWWoManthrene. o
[err] Br ono- 7aZ nonyl| dro Swnthrene

[érr]~Brono-[ &34}- d@ yFPféF‘FN‘ 2] ARFFENS r%e"l?xnatrrlgl.eenel°24 A sol ution of
?10 rrg7(ig)[ergb$gzelxgg-b faidmﬂymmﬁprenantrrgne .
: mp an SO m cya yl pyrrolidone. .
~ was-stirred at3 Perr]g%f'gy Wjéh %yrl/-’x’fe?ﬁ ?ﬁ Tt ﬂ#:
o T 134, 2B-Cyano-7a-decylperhydrophenanthrene.__ _ :
15 . ' ... The followzng Examples relate to mlxtures of
_ compounds of formula I with one another or. with other
- liquid crystall;ne substances which can be used as

dielectrlcs accordzng to the 1nwentlon._

26 aExamgle A _
B A mlxture of ) .
18% of 7a-butyl-ZB—hexanoyloxyperhydrophenanthrene, N
17%'of 28-hexanoy10xy-7a—pentylperhydrophenanthrene,. :
23% of 2B-hexanoyloxy-?&-hexylperhydrophenanthrene, o
25 20% of 7aahepty1-26-hexanoyloxyperhyd;ophgnanthrene,_
- : ?-~'22% of 7a-decyl-2B—hexanoyloxyperhydrophenanthrene,
| ':s has the followzng characterlstlcs. m.Pe. 5°, CeDo 7) ’
‘ iscoszty k1 mmz.sec -1 at 20 D dlelectrzc anlsotropy -0.5,
30 _optzcal anlsotropy +O 05. f'f_ o . . :-;
' E:ﬁamnle: B o _
A mxxture of _
10% of 7a-buty_—2B hexanoyloxyperhydrophenanthrene,

a35 - 10% of 2B-hetanoyloty 7a—pentylperhydrOphcqanthrene,

Y



30 nrxture was dlluted with water and subjected to usual morkrng'up :

[err] 35 - Exanples '125 to 134 Using the process of Exanple-124, the

&

(silica gel 60; petroleumether : ether = 95 5).
ferr]-Cyanb- 7a- hexylperhydrophenanthrene was obtalned mp. [err] . c.p!

fol.l owi ng conpounds are obtai ned fronrﬂﬂe-correspondrng chlorldes 'bronides
Lor p- tol-uenesul fonates with NaC\N' 5 125. L :
err]-Cyano-[err]- nethylperhydrophenanthrene 126 ;
[err]-Cyano-[err]- tﬂ%w¢§e2%yU¢%®henhﬂ¥ﬁrZ%ehe§Z¥Perhydrophenanthreneo

- lerr ano-[err b £€pp0 )
.%err} gﬁtyl %err} g&gﬁ&fg?%y%?g@ﬁﬂ L) BEkﬁﬁ@y%%ﬁ?perhydrophenanthrene

[err]-Cyano-[err]-2%h pé?ﬁ?ﬂi ABAa rﬁ;gx;cygéohgg@lcyclohexane-4'

enant hr ene

[err]-Ceyano-[ert]- hexylpgapygﬁgppgmanthrene 131

[err]-Cyano-[err] t yl per hydr ophenapt hrene_, 132
- [err]-Cyaifp- 7a- octyﬁg

cPhybFaRse EEADAL ngroggécyclohexylcyclohexane-4'-
[err]--Cyano-[err]-nonyl peghybonpesiaet hrene. 134.

- [err]-Cyano- [err]

dma v o im ——~

Exanpl es rel ate tof ﬁg %geggzg;OggﬁggﬂﬁaégﬁylFUr}ﬂpgxwlﬁyfﬁ°£ﬁ%a%%%hﬁmnng

with other liquid crystal tanboaibsildegeandhi ch can be used as dielectrics
according;.to the i e of :

ion. 20, Exanple A A.ni :
[err]-butyl-[err]-h o ;?QQV%gFﬁSﬁ?H§ﬁ§ﬁ§ﬁ§%g%§é £ °?°ia%exa“°’4

Jerr]- hexgmoyloxy [err] peatbbpitirydeophenant hr ene, 23% of

h 25 '%{ 0
{ZH% heptyl EoF ) hRCERIIEH LR ERKE RBRARIRT R ) 0%, B0 B?,
_ ~viscosity 56 mm .sec at 207, dlelectrlc anisotropj +2.3, -

optical anisotropy +0. 05?._'

| 15 Example C
.. A mixture of
9% of-7a-buty1-ZB-hexanoyloxyperhydrophenanthrene,
9% of'ZB-hexanoyloxy-7a—penty1perhydrophenanthrene,'
_ . . 13% of ZB hexanoyloxy-7a-hexy1perhydrophenanthrene,'
_;; 20 11%'o£ 7x-heptyl- ZB-hexanoyloxyperhydrophenanthrene,-
25% of trans,trans-@-ethylcyclohexylcyclohexar9-4'
_ . . carbonitrile, ) oo L
23% of'trans-trans-4-but&icyclohexylcyciohexané-&'-
_ | carbonitrile, and |
. 25 = 10% pf trans-&-propylcyclohexyl trans,trans-4-
S o | butylcyclohexylcyclohexane-4'-carboxylate
has the followxng characteristics: mep. =5%, c.p. 77° '
viscosity 52 mmz.sec 1, dlelectrlc anlsotropy +2,_optica1
_ anisotropy‘+o.056. '
_1 30 e
a Example D
A mixture of

18% of 4-(trans- 4-penty1cyclohexy1)benzonztrile.
_ 13% of ZB-hexanoyloxy—7a-hexylperhydrophenanthrcne,
. 35 - 11% of 70~heptyl- ZBphexanoyloxyperhydrophenanthrcne,



‘ rr] decyl -[err}- hexanoyl oxyer hydrophenant hr ene, has the fol |l owi ng
' istics: mp. [err] "c.p. [err] viscosity 41 [err] = at 20, :
di el ect ric anisotropy -0.5, 30  optical "anisotropy +0.05. Exanpl.e B.A,
‘mi'xt-ufé.of 10% of [err]-butyl-[err]-hexanoyl oxyperhydrophenant hrene, 35
10% of - [ err]-hexanoyl oxy- 7a- pent yl per h§@rophenant hr ene,. - 19 - 13% of .
‘[err]-hexanoyl oxy-[err]-hexyl perhydrophenant hrene :11% of -t :
[err]-heptyl-[err]-hexanoyl oxyper hydr pphenant hr ene,  25% of

trans, trans-4- et 3%y 9% Ty BT OREx -ngtlaylrxa}.gbm;.pyglogexane-44% of

transtrans-4-propyl cycl oheapsuetofegane-4' - carbonitrile,” 23% of
“trans, trans-4:butyl cyl ohexyl cycl ohexa Qegé -_carbonitrile, .and 4% of.
!

“transt rans- 4- pent A8 @O HEEan Ty BT amRx Eylcxelohexylcvcloheéamsokl t’fl | e |
has t he foI | owi ng char act&[ﬂsampsmmp andO, C.p. 680, viscosity 56 [err]

+0,057. 15. Exanple ' C

at 20, di ect ric cal i SO
A m xture f 9% ofiaq% [f'é?"r"]‘gﬁe‘iﬁﬁﬁﬁ %e?ﬁ%ﬂ?@ﬁﬁ@ﬁén nPHﬁa!l-g% of
[err]- hexanoy!l oxy- [err] my&mﬁwﬂyep&néﬁﬂﬁbtbnecaﬂzﬁ%@late

[err]-hexanoy ony er[ e dro hepapt hr ene, 11%.0b

‘[err]-heptyl? ’{ é@ %Z phERERERT ReP- 25% of SoP 78°,

- transtrans- 4%@6% Oty xadiseﬂéetcﬁcbanisbtfepy +3.8,
optical anisotropy +0,07.



s

butylcyclohexyICycIohexane 4' - carboxyl ate has t

23% of .transtrans-4- butyIcyclohexylcyclohekane—4L;—ea%béh+%+++e—+and 25 N

10%’of trans-4-propylcycl ohexyl transtrans-4- “ I | I
| L HLLI LI!L '
characteristics: mp.- c.p. [err], Viscosity E! Nﬂ !l ric

ani sotropy +2,

-optic. aI am sot r opy 104051 80 Exanple D A mxture of -

\T}¥£ { trans-4- pentylcyclohexyl)benzonltrlIe 13% of

of trans-4-profyl cycl oheR@r :
-carboxyl ate has the fol l.ow ng :
«[err] , dielectyi

viscosity

10

b,

5 cLAIME 1. Ry

10

15

‘20

‘ 25_

. 30

35

err] - hexanoyl oxy- [ err] - hexyl per hydrophenant hr one, 35 . 11% of
- [err]-heptyl - [ SEAEMBexanoy! oxyper hydr ophonant hr ene, - - 20 - 25% of
‘transtrans-4-ethyl oycl ohexyl cycl ohexane-4' - carbonltrlle +23% of

trans, trans-4-butyl cycl ohexyl c cIohexane 4' ‘carbonitrile, and 5 10@6

3ﬁer13RﬂxHE§w¢£y£¢mmm&anbc

o mp. -6, c.p. [err]:
‘optical anisotropy +0. 07
g@rlvatlves of Eprnula |

in'ﬁhich"R1 is alkyl ﬁéving 1 - 10 C atoms, and R, is
alkyl, alkoxy or alkanoyloxy hav1ng i1 -10¢C atons, H,

Br, C1 or CN.

“t - . .. . - . ’ . ~

- 2._' :_ Perhydrophenanthrene der:vatives accord1ng to

claim 1, in which Rz is alkyl, alkoxy or alkanoyloxy
and R, and R, together contain L - 14 C atoms.

.3} _  ; :7q-3ﬁtyi;2B-hgxén6yIOXypg#hydrOpﬁenanthréqe.
'!&tll gB;Hexaﬁoylo$yf7a-pgnty}férhydfophe#a;;hreﬁé.“
;5; | _gB-He*apéqu%y-fq;hexyl?erﬁydréphénanfhréne.
?6; . %&;Hepfjlézﬂ-h;x;néyidxyférhyd?ophenanthréné.i
f?; _ 'f_.’7¢aDe€y1;QBfﬁéxéﬁ§yipxyperh&dropheﬁahthrené.
8."-' A process for the preparatioﬁ of a pérhydro-_

phenanthrene derzvatlve of formula I specified in claim’

1, which comprlses reduclng a ketone of formula IIX:

II 10

in which R, has the meaning epecified in claim 1, to

<



ey s - .

.'kox

al kox

C atons. 3.. _
[ err] -Hexanoyl oxy- [err]- pentylperhydrophenanthrene 20 5

[err]- Hexanoy{ram Leeehpb,wl w%&a&e drene. 6.

[err] - Heptyl
[err]-Decyl -

the preparation of a |
-speC|f|ed in claimi, .Whln'

“Terr].

forma conpound of formula Il1:

Xis O,

in

-reac

having | - 10 C atons, and-[err] is 2 10
Wmi\ﬁﬂ‘@ avingl-lOCatoms H Br, d or CN. 2.
rlya*lves according to claim1l, .in which R is,
y or al kanoyl oxy 15 and [ergd _ and [err] together ‘cant ai n "4- 14

[err] Butyl -[err]- hexanoyloxyperhydrophenanthrene 4.1*

err] - hexanoyl oxyper ydrophenant hrene. 25 7.
[err]- hexanoyl OXy Py '

}nt hrene. 8, " A process: for -
R d |vat|ve of _formula |
a ketone JF ormila I1:

Ll .

(o

which 111 _1hd meaniNag seC|f|ed|n claim1, to - 22.-

ting the conpound o

"R2-M in which.R 2 is alkyl having 1 - 10 C 10. atons, Mis Li -or MHal,

and Hal -

is'c

NiAr Whe chOKOEsN® e I(BOH), am&,suﬂmsstvﬁ 0 Pyt vz, |

in which X is 0 or (H OH, and, when -
la I'lI:wth a conpound of the fornula. = -

splitting of f_, water fro QP] the roduct ned to forma
conpound of fBPﬁuFﬁmqu ic%.(’[%“-r a.gﬁrsﬁa \FI0 (%lb? oms, or, . ..

. when X is H, Cflprmua.aeﬁsbv-u yin which R!

-

W

10

2,13 alkyl hav1ng 1-- 10 C

- atoms, M is Li or MgHal, and Hal, is chlorine, bromine |
or 1odine, and . success:vely hydrolyszng, spl;tting off

water from, and hydrogenatlng the product obtalned to
form a compound of formula I 1n which R2 is alkyl hav;ng

1 - 10C atoms, or, when X 1s H OH, successively

15

splitting off water from and hydrogenatlng the compound
of formula III to form a. compound of fcrmula I in whlch '
_Ra is H, or, when X is H +OH, etherifylng or esterlfyzng

' the compound of formula III to form a compound of

- 20

'”pformula I in whlch R2 is alkoxy or alkanoyloxy, each

hav;ng 1 - 10 C atoms, or, when X'is H 1OH, chlorxnating
or brominating the compound of formula II1I to form a
'compound of formula I in’ which R is Cl or Br, and, if

f-des;red reactlng said compound of formula I or a

- 25

jsulphonate of a compound of formula III in whzch X is
H +OH, with a metal cynnlde to form a compound of formula

I in which R2 is CN.

o ,9;_'. - A process for the preparatlon of a perhydro-

_30
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'phenanthrene derivative of formula I specifzed in clalm
1, substantlally as herein descr:bcd in any of Examples

1..134
:10.'h;_ A liquid'cfyetaliine'dielecfric for. electro-
optical dxsplay elements, whlch comprlses at least one

.perhydrophenanthrene derlvatlve of formula I specIfled



to-forma conpound of formula I-in which [err] [err] or, when X is

45 splitting of ¥ water from and hydr ogenati ng the c_anQum_oj_f_QLmJ.La
2=

Btherifyiny or esterifying the conpound of forrrul a lulllllﬂunm Elm‘poun
“of formila | i.n which R2 is al koxy .or agsanoyl oxXy, 10 C

at,qmé, or, when X i's [err] chlorinatifg “bromi nat i ng fnet corrpoun

'f'rrmlalll to forma conmpound of formula | in which R2 is O or Br, and

" conpound of f

.desired re sajd conpound of fornmula | or.a sul phonate of ‘a = .
oﬁhﬁ:‘;& 1Tn which - Xis 25 HO—I with a netal cynnide to for_m

a conpound of formula‘l.in which R is CN. .9. : Aprocess for' the

' f hyd h f fied .
PnEram 30 "B hstank Y fé‘”%@?%?ﬁlgié%@%'sﬁefﬁra efbsenspish) 15,

- 10, A Imp,uldemmtcaéd:croebekileincanycofoExeinpmbsoA ¢pt bcal  di spl ay _
. elenments, vgu ch conprises at |east one 35 perhydrophenanthrene derivative’
of - forrrula | specified 23inclaim1. 11. = Aliquid crystalline -
“dielectric subRantiall yﬂlaselmt\rﬂ-@latccabedlsplaylyebémEnanpbmprAshagD 12,
An el ectro-optg ‘lei«}@i@péﬁ*’st‘%f gOBRE | 8bY BohtdlhinG! ¥S18hugg! . the
cell containing a uidcr stalln dielectric accor |ng g a|m10 or

11. 10 ' crystal ine d:.electrlca& accordlng to claz.m 10 or 11.
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