XPERIMENTAL

WD wmen BN RGN GME GaD WM G s GeE W



36

EXPERIMEN TAL

1, PREPARATION OF COMPOUNDS

1.1 p-Alkyl halides

Most of the alkyl halides (bromides or lodides)
used were of B,D,H,, E,Merk or equivalent quality. Ethyl,
n-propyl, n-butyl, n-amyl and iso amyl lodides were
prepared by the Tollowing general method (1&6) described‘
for preparation of n-amyl lodide. ‘

5.0 g of purified red phosphorus and 34.7 g of
n-amyl alcohol were taken in a 250 ml round bottom flask
fitted with a reflux condenser and 50,0 g of well powdered
1odine was added to the contents of the flask in small |
portions of about 3 to 4 g at a time, at an interval of
2 to 3 minutes between consecutive additions, The
addition of iodine was done by removing the condenser and’
replacing 1t immediately after adding iodine. 4 moderate
evolution of'heat took place during the addition of iodiﬂé.
After adding all the lodine, the contents were refluxeﬁ'{'
on the sand-bath for about 90 minutes. The contents were
then distilled and the fraction in the bange of 150°=157°C "
was collected. The distillate was washed with equal
volume of 10 % Aaqueous Sodium carbonate solution and
subsequently with water to remove traces of sodium

carbonate. n-Amyl lodide so obtained was dried on



37

caleium chloride granules. It was then filtered and
redistilled j th%@istillate in the temperature range
of 153°-156°C was collected, The yield was 60 %o

1.2 Y=n-Alkoxy-l-naphthaldehydes

hfqulkpxy-lnnaphthaldehydas were prepared by the
alkylation of h-hydfoxyal-naphthéldehyde. M»hydfoxyai—
naphthaldeh&de wéslgreﬁared by the Gattermann aldehyde
synthesié method ﬁlh?) described by Adams and Levine (148).

1,2 (a) Y-Hydroxy-l-naphthaldehyde

In.a 250 ml round bottom flask a solution of
l-naphthol (0.1 mol) dissclved in 100 ml dry ether waé
taken and after addition of zinc cyanide (0.2 mol), the
flask with contents was kept in an ice-bath, Dry hydrogen
chloride gas was then passed thrqugh ﬁhe mixture for about
three hours when the solid product, imidehﬁdrochloride was
obtained. The liquid was decanted and the sglid“was.washed
with ether to remove the soluble impurities ﬁnd then it
wvag dried., The product was then hyﬁrolyzed)with warm
distilled water containing_a few mi;ilitres of ethanoi.
The crude naphthaldehyde obtained was filtered and .
erystallized from dilute ethanol (30;percent) to palé"
yellow needles which melted at 180°C (reported‘value
180°C).,, The yield was about 60-65 %,
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1.2 . (B)‘ u—é-.&}.koxyh:{.Tnaéhthaldehydes (82)

-

”_%eﬁyﬂroxyai—naphthaldehyde (0,05 mol) was .
dissolved in dry acetone (50 ml) and anhydrous potassium
carbonate (0.2 mol) and alkyl halide (0 075 mol) were
added. The reactian mixture was refluxed fnr abcut eight
hours on a waternbath In the case of alkyl bromide the
heating period was extended to about twelve hours. The
solvent was decanted - from potassium carbonate which was
then dissolved in water, The solution was extracted with
ether and the ather extract was added to the decanted
portion. The ether was evaporated and the crude producﬁ
was washed with a dilute solution of sedium hydroxide to
remove unreacteﬁ hydroxy compound. The product was then
erystallized several times from ethanol till it gave. sharp
mgltinglpoipt, The melting points agree well, with the
~reported ones. - The yield was about 50 %.

1.3 g-ﬂlkoxygnilineé

1.3 (a) p-Alkoxynitrobenzenes.i.e. (p-Nitrophenol alkyl

."aethars).

Spiegel and Sabbath (1#9), Reiss (150), Cfutekunst
and Gray (151) and Weygand and Gabler (152) have deseribed
the preparations of several E.alkoxynitrobanzenes 3 here,

the following procedure (151) was used :



" Reerystallized dry p-nitrophenol (0.1 mol),
anhydrous Kz2C03 (0,4 mol), ethyl methyl ketone (80 ml)
and n-alkyl iodide (1.5 mol) were mixed and refluxed on
a gsand-bath for about 3 to % hours with vigorous shaking
from time to time. The solution was then decanted, the
residue was vashed throughly with ether and the ethereal
washings were added to the decanted solution. To enéure
complete removal of selution from KzC03, it was dissolved
in water and the liquid layer thus formed was collected
and added to the decanted solution. The solvents were
removed by distillation and the residusl p-alkoxynitro-
benzenes were obtained.in the pure form {orange coloured)
by distillation under reduced pressure (Yield 50-60 %).
The boiling points of p-alkoxynitrobenzenes are given in
Jable 2 and they are compared with the values reported
in the literature,

Table 2
p-Alkoxynitrobenzenes

p~Alkoxy group B.,P.%°C(found) B P .°C(reported)

1. n~Propoxy 286°/760 mm,  285=7%¢cmm(151)
2. p-Butoxy 165°/7 mm.  160-3°/7/mm(152)

3. p~Amyloxy 161°/5 mm, :162-3°/5 am, (152)
| - 309-10° - (1k4g) -
i, iso~-Amyloxy 206-9°/%§ mm ' —
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1,3 (b) p-Alkoxyanilines from p-alkoxynitrobenzenes

The reduction of the above nitro-compounds was

carried out by the following method (151).

Stanous chloride (40.0 g) was dissolved in
econcentrated HCL (60.0 ml) and the solution was heated
upto 80°C, . p-Alkoxynitrobenzene (0,05 mol) was then
slowly added, During the addition of p-alkoxynitrobenzene,
the tempera%ure rose to 107-109°C, The mixture was boiled
for a few minutes and then cooled. It was then made
alkaline by adding cold solution of NaOH, The oil (red
or dark red) floating on the surface of the solution was
extracted with ether, dried over anhydrous calcium chloride
and distilled under reduced pressure. The product was
yellow liquid which on standing became dark red., The
yield was about 55 %. The boiling points of p-alkoxy

anilines are given in Table 3.

g-élkoxyanilines ]
-4lkoxy group ‘ B,P,?C(found) ‘ B,P.°C(reported)
1. n-Propoxy T 285,0° " 285~0° (152)
2. n-Butoxy 143-0°/13 mm. 143-4°/12 mm (151)
3. n-Amyloxy 152,0°/10 mm, 307,0° (152)

4, iso-Amyloxy 183-6°/45 mm, -
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1.3 (e) Preparation of naphthalene Schiff bases

The Schiff base compounds were prepared by
refluxing equimolecular quantities (0,01 mol) of Y-n-
alkoxy-l-naphthaldehydes with different p-alkoxyanilines
(0,01 mol) for an hour in 20 ml ethanol. All the Schiff
base compounds were crystallized from ethanol till they

gave constant transition temperatures.

The following homologous series of naphthalene

Schiff basss were synthesised,

(1) Y-p-Alkoxy-l-naphthylidene-p-n-propoxyanilines
(2) l4-n-Alkoxy-l-naphthylidene-p-n-butoxyanilines
(3) 4n-Alkoxy-l-naphthylidene-p-n-amyloxyanilines
(%) Y-n-Alkoxy-l-naphthylidene-p-i-amyloxyanilines

The transition temperatures are summarized in
Tables % to 7. The analytical data are recorded in

Tables 1% to 17.

1.4 p(p'-n-alkoxybenzoyloxy)benzylidene-p"-alkyl or

p"-alkoxyanilines(pg-phenylene derivatives)

1, (a) p-n-Alkoxybenzoic acids

P-Methoxybenzolec acid used was B,D,H, quality
while other members were prepared. Jones (153), Gray and

Jones (82) and Dave and Vora (154) have described the
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preparation of these acids. Here the following method

was used .

. p-Hydroxybenzoié acid (0,1 mol), alkyl halides
(0.12 mol), and potassium hydroxide (G.25 mol) were
dissolved in methanol (100 ml) and refluxed for'3 to 4
hours. Ten percent aqueous poéaSSium hydroxide solution
(20 ml) was added and refluxing continued for 2 hours to
hydrolyse any ester formed. The solution was cooled and
acidified with hydrochloric acid to precipitate the acids,
The alkoxy acids were crystallized from ethanol or acetio
acid till they gave constant melting and transition
temperatures. ‘The transition temperatures compare well

with those found in the 1iterahure. -

1.4 (b). E-_g-mkoxybgnzoyl chlorides (154)

. p=p~Alkoxybenzoyl chlorideswere prepared by
treating ﬁhe:corresponding p~n~-alkoxybenzoice aclids with
excess of thionyl chloride and heating on a water bath
till evolution of nydrogen chloride gas ceased ‘Excess
of thionyl chloride was distil]ed off under reduced ‘pressure
using a wate: pump. The acid chlorideswhich are left
beﬁind as the resldue were used for further reaction

without purification,

1.4 (e) B(B'ng;Alkokybenzo&ioxy)bénzaldehydes(155):

Q(p'fgpﬂlkoxybenzoyloxy)benzaldehydes were prepared
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by reacting p-n-alkoxybenzoyl chlorides with p-hydroxy-
benzyldehydae. ‘

p-Hydroxybenzaldehyde (B,D.H.)_§Q.Ol mol) was
dissolved in dry pyridine (A.R,, 10 ml) and p-n-
alkoxybenzoyl chloride (0,015 mol) was added slowly with
stirring. The mixture was warmed with stirring for an
hour and was alloﬁed to stand overnigh;. It vas aci@iﬁied
with cold dilute hyﬁrochloric acid and the precipitates
were collected by filtration and washed w;thlgold dilute
sodium hydroxide solution followed by water. The‘solidli
esters were crystallized from methanol. The transition
temperatures compare well with the literature. Tpe,yield
was about 60 %,

14 (d) Preparation of . Schiff bases -

p(p' -n~Alkoxybenzoyloxy)benzylideneﬁg"-alkyl or

g"—alkﬁxyanilines

xne equimolecular quantiﬁies (o.01 mol) of
p(p’ -nnalkoxybenzoyloxy)benzaldehydes and puré p-
substituted anilines (0.0l mol) were condensed by refluxing
‘fef)an‘hoﬁr in 20 ml ethénol.' In theé case of cyano and .
nitro substituted anilines a drép of adetic &cid was
added in the solution as condensing agent. The Schiff

‘bages were erystallized from ethanol,

The following Schiff base series were synthesized,
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(5) p(p’ ~n-A1koxybenzoyloxy)benzylideneﬁg"—ethylanillnes
(6) 2(2 -n»Alkoxybenzoyloxy)benzylldenefg"~phenetidines

(7 p(p' -gpﬁlkoxybenzoyloxy)bengylidenefg"-g—butylanilines
(8) Q(Q}vg»Alkoxybenzoyloxy)benzylidene125ﬁg-butoxyénilines
(9) B(E'ﬁéwAikoiybenzqyloxy)benzylidenefp"—cyanoanilines
(10) p(p!-n-Alkoxybenzoyloxy)benzylidene-p"~-nitroanilines

The transition temparatures are summarized in
Tables 8 to 13. The analytical data are given in Tables
18 to 23, 4

1,5 Schiff bases studied in mixed mesomorphism

(2) Y-n-butoxy-l-naphthylidene-p-i-amyloxyaniline
(From series %)

(b) Y-n-hexyloxy-l-naphthylidene-p-i-amyloxyaniline
(From series 4)-

(c) hngpdcdecyloxyal-naphthylidene-ggg-p;opquanilige
(From seriles 1)

(d) H—n»dadeeyloxyul-naphthyl1dene12—n~butoxyaniline
(From series 2) -

(e) H-E-nonyloxyalnnaphthylideneﬁpggeamyloxyaniline
(From series 3)

1.6 Preparation of Mixture

'The two' substancss in known proportions were
carefully and accuratsly weighed in a small fusion tube
(2" x.1/4"), so that the total weight of the mixture was
about 0,2 g (exactly weighed). The tube with its contents



was then heated in.a,paraﬂﬁn or dibutyl. phthalate bath
so as to. melt the contents at the possible lowest
temperature., When the mixture melted, it was throughly.
stirred by means of a glass rod to ensure combiete mixing
of the -components .. = The homogeneous 11quid was then
quickly cooled by quenching the tube in anice-bath The
solid mixture was then removed from the tube and was
conVQrted to fine powder by Lntimately grinding 1t in an
agate mortar. Various mixtures of different proportions
were prepared in this way and their various transition
‘points were studied first by the optieal method Aand than

more accurately by the microséopic mathod described below.

2, Determination of Transition Temperatures

Prelimin«ry measurements, i.e., solid-mesomorphic-
" isotropic transitions of pure compounds were made by the

optical method of Dave and Dewar which is described below :

2.1 Optical Method (90') |

’ The experimental set up used for this method is'
shown diagrammetically in figure %, The capillary tube C
in whigh the substangg was heated was made by‘ﬁrawing out
an ordinary glass tubing to form a capillary of about 2 mm
in diameter. It was provided with a thin glass stirrer 8§,
made by drawing out a glass rod so that it worked easily
w;thin’the capillary and the'compound could be easily

stirred throughout. The powdered substance was introduced
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in the capillary and{pressedsdown with the narrow glass

rod so that the material occupied 10-15 mm atgthe botton
of the capillafy tube. The capillary tube was immersed

in & liquid bath consisting of one lltre beaker contalning
dibutyl phthalate., The liquid in the bath was contlmiously
and.vigaroﬁsly stirred by me@ns of an alectfi¢a11y run
stirrer E. . The beaker was lagged by wrapping asbestos
paperaround it in order to minimise the loss of heat
through radiation., The agbéstps(covaring was‘providgd_
with two windows % cm square opposite one another. 4
calibrated standard thermometer T, graduategbin ;/1ch
of a degree wvas éuspendeé,in:the bath and was‘uged to |
record the temperature. The capillary tube containing
fhe'subsfance under investigation was held in the bath

by the side of the’thermometer inAéuch‘a'way that 1t could
be seen clearly through the square windows in the akbestos
lagging. & source of light L, provided by:an électric”
lamp, passed thrcugh a .ground glass screen G and
11luminated the substanoe in the eapillary. Two polaroid
squares Py and P2 were placed on elther side of the beaker
facing the W1ndows 1n the asbestos lagging so that P. stood
in front of the beaker. The polaroid squares were held
.crossed to each other so that the 1ight passed through them
when the medium between them was anisotropic but was cut
off when the medium became isotropic. The bath temperature
was raised at the rate of 1°C per two miqupeé.b&‘using a
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' miero burner, When the compound melted to -give &
mesomorphic state, due to the birefringent nature of
the‘mesophasg, bright light was seen through the molten
mass. This bright light disappeared when the mesophage
disappeared and the isotropic liquid was formgd. The
temperature at vwhich this transformation takes place is

known as mesomorphic-isotropic transition temperature.

-

‘2,2 Determination df trangiticn temperatures with the

help of & polarizing giefosgope
1%t was rather difficult to detect polymesomorphism

. i,e, smectic-smectic, smectic-nematic or smectip-cholesteric'
transitions and different textures of the mesophase by the
optical method., Hence the use of microscope became
essentlal for the detection of such changes with greater
accuracy. The microscope used in this investigation'was
a Leitz Ortholux II,po;arizing microsgope equipped with a
Leitz heating stgge, ‘ '

‘To determine the various transitions a glass slide
carrying a thin sectioﬁ,of the material with a cover slip-
on 1t was cbserved under the micgoscope. -The élide was
inserted into the specimen chamber of the heating stage
and the temperature was raised féirly‘fast (5°C/min) to
find the approximate transition temperatures. The-
measurements were then repeated and near the transition
to be observed the rate of heating was regulated to about
1°C per minute,



43

: 'f"“-ThQ‘accuracy of the heating device was checked
by}ﬁékihg}mblting points and/or transition points of the
known compounds such as benioic acid, suecinic acld,
anthracene, p-azoxyanisole, p-methoxy cimamic acid, |

ethyl p-dzoxybenzoate ete,

Many compounds of these séries except p(p'-:-
Alkgxybanzo§1dxy)behz&iidénegg"—g—butoxyanilines) on -
heating, gives mesomorphic state (smectic or nematie) which
adopt a homeotropic‘texture,éi further heating and before
changing to thé isotropic,liqﬁid a breight spec like wave
front appears vhich makes the determination of the o
Yransition easy; Thg lsotropic liguid on‘copliﬁg gives
augmectic or nematic‘mescphase as thg case may be, which -
immediately changes %o homeotropic texture . }In the case
of polymesomorphic gqmpound the isotropic~liquid'6n cboling
changes to a homeotropic nematié phaég which on furthér
cooling gives the bitonnets of the smectic phase uhich then
gradually change to & homeotropic texture, Because of this
‘behaviour it was possible té &eterminé transition
, temperatureg accuratgiy eventhough the textures may bé‘

homeotropic.



Table k4

wn-Alkoxy-l-naphthylidene-p-n-propoxyanilines
RO - CQQHG .CH‘N. CGH&. ,OCBH?

e

Compound np~-Alkyl Group Transiton Temperaturesin °C

No. (R) Nematie Isotropic
1 Metnyl (35.0) 83.0
2 Ethyl ©(48.0)  © 98.0
3 Propyl ’ (42.5)* 84,0
4 Butyl (55.0)" 90.0
5 Pentyl (50.0) 87.0
6 Hexyl (59.5) 85.5
7 Heptyl - .5
8 Octyl - 81.5
9 Nonyl (58,0) 59 40

10 Decyl (61.0) 70,0

11 Dodecyl (57.0) 71.0

12 Tetradec&l (53.0) 76.5

13 Hexadecyl (h7.0)* 7.0

14 Octadecyl (%0.0)* 78,0

* Extrapolated values

Figures in parentheses indicate monotropy



Table 5 i

=22 k;,

“unpAlkoxybl-naphthylldene-2~n~
R0 ,CyoHg CH=N,CgH,, .OLL,,EQ

,/MFPTAEI

‘KQi 351

bugpxyanilineg

o :h’x
T . -.,/

Compound n—Al%yl Group Transgition Tamperatures in °C
. R)

No.. Nematic 'Isotropic
Mothyl (50.0)" 91,0
2 Ethyl (70,5) 88.0, 84,0
| (cp)” (e
3 Propyl . (56.5) 80.0
N Butyl (70.5) 87.5..
Pentyl (61.5) 80,0, 74 0
(C1) (cu)
6 Hexyl (70.0) 75.5
7 Heptyl 59.5 66.0
8  Octyl (69.5) 73.0
9 Nonyl * (67.0), 55.0° 72,5
(1) (Ccp -
10 . Decyl (70.0), 66.5 82,5
| | (C11) (C1)
11 Dodecyl  59.0 67.0
12 Tetradecyl | (57.0) 70,0
13 Hexadeeyl  (42.0)" 70.5
1% Octadeeyl (10.0)* 76,5

*

Extrapolated values
Figures in parentheses indicate monotropy

C; Stable solidmodification

CII Metagtable solidmodification



Table 6

Yn~Alkoxy-1-naphthylidene-p-n-amyloxyanilines

RO ,CyoHgoCH=N,Cgl ,0CxH

Compound gpAlk{%)Group Transition Temperatures in °C

No. - Nematic Isotropic
1 Methyl (22.5) 86.5
2 Ethyl (61,5) 81.5, 74.5
(C1) (Crp)
3 Propyl (35.0)" Zgi?’ ?%fg)
4 Butyl 62,5 64,5
5 Pentyl (46,5)" 6.5
6 Hexyl (65.5) 68.5
7 Heptyl (5%.5) 73.5
8 Octyl (66.0) B0,0
9 Nonyl 5545 €4.0
10 Decyl (66,0) 73.5
11 Dodecyl 62,5 4.5
12 Tetradecyl 58.0 61.5
13 Hexadecyl (55.5)" 71.5
18 Octadecyl (4+5.0)" 58,5

* Extrapolated values
Figures in parentheses indicate monotropy
CI Stable solidmedification
Crz Metagtable solidmodification



Table 7
Y4-n-Alkoxy-1l-naphthylidene-p-i-amyloxyanilines
R0 .o Hg + CHE=N , CgHy, 0 CHp - CHo =CH-CHy

Compound ~Q-A.lkgl)(}roup Transition Temperatures in °C
" NG. : ’ R l

Nematic  -Isotropic
1 Mathyl @8 10,5
2 Ethyl (48.0)* 02,5 -
3 Propyl 35.0% gz
4 Butyl (50.0)  68.5
5 Pentyl (Fd.Ej | 56.0 °
6 Hexyl (515 58.0
7 Heptyl (43,0) 67.0
8 . Octyl | (&3.5) | 5‘6‘.5 |
9 Nonyl ‘ (“455) 156-5.
10 Deeyl | (4,’_}.5,)~ 53.5
‘1l Dodecyl | §36;6) 52.0“
12 Tetradecyl (1(54.0)*‘ 52,5
13 Hexadecyl h t; r_72,0
n ' | :

Oqtadeeyi - 86.07

. * Extrapolated values

Figures in parénthes&s'indicate monotropy
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. Table 8
p(p' -n~-Alkoxybenzoyloxy) benzylidene~p"~ethylanilines
| | RO ,CgHy ,C00 ,Cgily LCH=N .CSH&- ogzﬂs

Compound Q-Alkjrl- Gronp Transition Temperatures in °g’

No . (R) Smectiec . Nematic ~ Isotropic
1 Mo thyl.- - . 125,0 ' 255,0
2 Ethyl - . 126,0 256,5
3 Propyl. - . 136.0 241,5
b Butyl - 128,00 . 240.0
5. Pentyl - 1150  228,0
6 Hexyl (86.0) - 98,5 222,0
7. Heptyl 95.0 . 103.5 ' 211.5
8 Octyl, - 101.0 ¢ 115.5 207.5
9 Nonyl - 1010 - 126,5 '200.0
10 Decyl 8%.0 "+ 136.5 197.0
11 Dodecyl 90,0 - 150.0 186.5
12 Tetx»adécyl- . 9%,0 - -155.0 "180,0
13 - Hexadecyl 9k .0 - 157.0 172,0
L

Octadecyl - 95,0 157.5 166.5

Figure: in parenthesis ihdicates monotropy
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Table 9

p{p' -n~-Alkoxybenzoyloxy) benzylidene-p"-phenatidines
RO QC‘H’& 200 OG‘HLF JLCH=N .Cst,. 0C2 HS

Compound gealkx(rl)ﬁroup Transition Temperatures in °C

No. R Smectic Nematie  Isotropic
1l Methyl - 14,0 300,0
2 Ethyl - 165.0 293,0
3 Propyl - 131.0 282 .0
b Butyl - 140.0 277.0
5 Pentyl - 135.0 267.0
6 Hexyl - 124 ,0 259.5
7 Heptyl - 105.0 250.5
8 Octyl - 110.0 246,5
9 Honyl - 107.0 233.5

10 Decyl 110.5 113.5 233.0

11 Dodacyl.. 1045 133.0 219.0

12 Totradacyl 102.5 148.0 210.5

13 Hexadecyl 103.0 157.0 203 ;0

b1 A Octadecyl 102 ;0 160 ;0 192 ‘5




Table 10

p(p'-n-Alkoxybenzoyloxy)benzylidene-p"-n-butylanilines
RO ,CéHq, .COO .Céﬁu ,CH::N .CSHu, .Cu.Hg

———

Compound n-Alkyl Group Transition Temperatures in °C

No . R Smectic Nematic Isotropic
1 Methyl - 110.0 247.0
2 Ethyl - 129,0 246.0
3 Propyl - 125,0 230.5
% Butyl - 117.0 227.5
5 Pentyl - 111.0 21k .5
6 Hexyl 95.0 115.0 213.0
7 Heptyl 88,0 127.5 204,0
8 Ootyl 77 0 137.0 200,0
9 Nonyl 85.0 14,0 19%.0

10 Decyl 80,0 151.5 191.5

11 Dodecyl 91.5 158.0 1845

12 Tetradeoyl 92,5 164,0 173.5

13 Hexad ecyl 95,0 165.0 171.0

14 Octadecyl 95.0 157.5 161.0
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Taple 11
p(p'~n~-Alkoxybenzoyloxy)benzylidene~p"-n-butoxyanilines
RO ,C¢tly ,C00 ,CgHy [CH=N,CgHy ,0C,H,

Compound n-Alkyl Group Transition Temperatures in °C

No. ) (R) Smectic Nematic Isotropic
1 Methyl - 129.0 292 .0
2 Ethyl - 144 .0 280,0
3 Propyl - 140.0 261.0
4 Butyl - 133.0 260.0
5 Pentyl - 126.0 246,0
6 Hexyl - 112.0 2440
7 Heptyl 97.0 126,0 229,0
8 Octyl 95.0 137.0 228.0
9 Nonyl 97.0 17,0 221.,0

10 Decyl 10%,0 156,0 218.5

11 Dodecyl 98.0 165,0 209,5

12 Tetradeeyl  102,0 170.5 201.0

13 Hexadecyl 04,5 173.0 195.0

14 Octadecyl 105.5 173.0 188.0
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Taple 12

p(p' -n~Alkoxybenzoyloxy)benzylidene-p"~cyancanilines’
RO ,Cg¢Hy .CO0 ,Cgthy ,CH=N ,CgHh, ,CHN

Compound  n-Alkyl Group Transition Temperatures in °C

No. (R) Smectic Isotropic
1 Methyl 170.0 301,0
2 Ethyl . 165.0 298,0
3 Propyl 13%,.0 28%.,0
L4 Butyl 130.0 280,0
5 Pentyl . 120,0 268.,0
6 Hexyl 106.0 261,0 |
7 Heptyl 106,0 25%,0 -
8 Octyl 108,0 247,5
9 Nonyl 95,0 24%0,0

10 Deayl 95.0 236.0

11 Dodecyl 96,0 228,.5

12 Tetradecyl , 105,0 22%,0

13 Hexadeeyl 86,0 221.5

1k Octadecyl 10%,0 215,0
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Table 13

p(p'-n-Alkoxybenzoyloxy)benzylidene-p"-nitroanilines

3

Gomgound g»-ém(:%l Group TIransition Temperatures in °C
{4 “

Smectic Isotropie
1 Methyl 216.0 289.0
2 Ethyl - 204.0 1300..0
3 Propyl 172..0 279,0
4 Butyl 158.0 278.0
5 Pentyl 41,0 2660
‘6 Hexyl '138.0 260,0
7 Heptyl 130..0 249,0
8 Octyl 1300 245,0
9 Nonyl 1250 235.0
10 Decyl 121 .0 236.5
11 Dodecyl 126.0 236.0
12 Tetradeoyl 120 ;0 230,0
13 Hexadecyl , 125.0 2240

1% Octadeayl '125.,0 224 .0
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