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Abstract. 

 

 In the present study , new series compounds : ( 4-n- Alkoxy -

9,6,3,3 –tetra methyl phenyl – 4-n-alkoxy azo benzene .) 

homologues have been synthesized and characterized by 

IR ,HNMR , and elemental analysis , the mesomorphic character 

of the character of the compounds was studied by using 

differential scanning calorimeter (DSC) and polarizing microscope 

equipped with heating and cooling stage . To study the effect of the 

lateral groups on the thermal stabilities of the mesophase of the 

series, and the acting of broadening groups. 
 

                       

                                  

---ORRO -- N N

 
                                      

                                      R = Cn H9n +1          n = 1, 9,6,4,3,3,3,2          

                                   

                                         

1. Introduction 

 

Until 1891 it was generally accepted that lateral substituents diminish 

the mesogenic property of a compound, the extent of the effect 

depending on their size P.G. de genes / 1 /, J. Godzwon et al /2/. As 

found by Weissflog and Demus /1, 4/, surprisingly, compounds with 

large flexible lateral substituents exhibit liquid crystalline phases. 

They also reported Weissflog and Demus/5/ compound containing two 

long chain lateral substituents that are nematic. Cox et al /6/ 

synthesized nematogens in which lateral phenyl group is attached 

without a spacer. Gallardo and Muller /7/, Weissflog and Demus /9/ 

and Weissflog et al /8, 11/ also reported mesogens with Lateral 

aromatic substituents. Subsequently numbers of homologous series 

with trisubstituted benzene nucleus have appeared in the literature 
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(Baumeister et al /11/; Diele et al /12/; Berdague et al  /11/ ; 

Weissflog et al /14/ ; Weissflog and Jacobi /15/ ; Perez et al  /16/ ). 

Vora et al /17/ reported four mesogenic homologous series containing 

three rings in the main core and substituted by a lateral aromatic 

branch or hydroxy group on the central benzene nucleus. The 

mesogenic homologous series with lateral hydroxyl group exhibited 

nematic mesomorphism whereas homologous series with lateral 

aromatic branch exhibited smectogenic tendencies. also banana-shaped 

monomers compounds exhibited nematic mesophase with lateral florid 

group Md Lutfor Rahman et al /81/. In the present work, we have 

introduced lateral methyl group on one of the benzene ring in order to 

study the effect of such groups on the mesomorphic properties and 

transition temperatures as this group will lower the transition 

temperatures. Further, the effect of four methyl lateral group has not 

been studied and this prompted us to carry out the present work. 
 

9. Experimental 

2.1 Characterization 

Microanalysis of the compounds were performed on a Perkin – Elmer 

241 B elemental Analysis (C,H,N), and IR spectra were recorded on 

PU 8712 infrared spectrophotometer ( Phillips ) using KBr pellets, H 

NMR spectra were recorded on Bruker WH 81 DS spectrometer 

equipped with an ASPECT2111 , 12 computer , operating  at 22-61 

MHz using TMS as a standard. The calorimetric studies were carried 

out on 811 Differential Scanning Calorimeter (DSC)1181 thermal 

analyzer  (Phillips )  apparatus by adopting a scanning rate  of 

11°C/min. Liquid crystalline properties were investigated on a 

Olympus  microscope provided with a heating & cooling stage. Which 

good agreement with DSC data. 
 

 

2.2 Synthesis 

 

All chemicals were from BDH, Riedel – dean AG sellze – Hanover, 

Fluka–Garantie , Aldrich , Hopkin and Willams and used as received . 

All the solvents were dried and distilled prior to use.The compounds of 

the new series were prepared following the pathway shown in 

scheme1.  
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                                     Scheme 1 

 
                                                                                                                                      

 

2.2 a :  4 – hydroxyl dizonium benzene  ( A) , 4 –hydroxy -2,1,5,6 – 

tetra methyl azo phenol  ( B ) and n –alkyl bromide ( C ) . These 

compounds were synthesized according to description   in Vogel 1871 

/ 18 /.  

 

2.2.b :  4 – n – alkyl oxy – 2,1,5,6 – tetra methyl phenyl -4-n- alkyloxy 

azo benzene this synthesis is described elsewhere  in  Wilfrid G et al  

 / 21 /. 
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Finally all products were crystallized from alcohol till constant 

transition temperatures were obtained .The elemental analysis (table 1) 

of all compounds were found to be satisfactory. 

 

IR ( KBr ) spectra : (  Vmax , Cm ) : 1191 – 1111 ( aromatic C- H ) , 

1111 – 2911 ( aliphatic  C – H ) , 1581 , 1575  (  -N=N- )  , 1245 , 

1241 ( aromatic C – O – C ) . 

 

HNMR spectra ( solvent CDCl1 ,  61 MHz  ) :    O  1.8 (  t , 1H , - 

CH1 ) , 1,4 – 1,7 ( m 4H , 2x – CH2- ) 2,1 -2,1 ( s , 1H – Ph - 

CH1 )  , 1,9 -4 -1 ( t , 2H , - OCH2 -) , 7,1 -9 ( m ,4h at C-1 ,C-5 , C- 

2 and  

 C-6 ) . 

                   

 

 

                                       

  Table 1.   Elemental data of the sires                   

 

Compound R=-Cn H2n+1 N2 O2 Required ( % )                           Found ( % )           

, no.            ------------------------------            -----------------------------------          

      n =        formula        N       C       H            C        H         N    
  

1       1         C19 H22N2O2     72.49     7.19      8.18             71.61       7.47        

9.65     

2       2         C21 H26N2O2     71.61     7.87      9.59             71.71       7.99        

8.11   

1       1         C22 H11N2O2     74.572   9.47      7.81             75..26      7.74        

9.95    

4       4         C24 H14N2O2     75.18     9.81      7.12             77.29       8.57        7.2    

5       5         C26 H19N2O2     76.187   8.26      6.92             76.14       8.46        

6.95 

6       6         C29 H42N2O2     76.712   8.598    6.18             77.45       8.58        

6.11  

7       7         C11 H46N2O2     77.25     8.97      6.11             77.55       8.84        

6.14    
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9       9         C12 H51N2O2     77.71     11.12    5.66             79.87     11.28        

6.74 

 

 

6. Results and discussion 
 

The transition temperatures for compounds of the series are recorded 

in (table 2), which have good agreement with DSC data. Also it is a 

valuable method for the detection of phase transitions. Eight 

homologues have been synthesized and five of these homologues of 

the series (n = 4,5,6,7,9 )4-n- alkyloxy – 2,1,5,6, tetra methyl – 4 – n 

– alkyloxy azo benzene .Exhibit monotropic smectic and nematic  

phases  . Schlieren texture, as typical for nematic phases and the smectic 

texture look like Sm E or Sm I phase texture (figure 2). DSC graph 

(figure 1) shows the transition points of the two monotropic phases 

(isotropic to nematic and nematic to smectic phases) in the exothermic 

process. 

 In our case the measurements were taken in the cooling process after 

the samples were heated more than the melting point in 11 C, figure 1 

show the transition temperature in the heating and cooling process for 

the homologues (4- n – octyloxy – 2,1,5,6, tetra methyl -4 – octyloxy 

azo benzene).  

It is clear from the plot of the transition temperature against the 

number of carbon atoms in alkyloxy chain (figure 1).  

 

                                                                                                         

 That the nematic – isotropic transition temperature Exhibit the usual 

alternation associated with homologous series of mesomorphic ethers 

Containing alkyl chain. Hence these transitions points on two falling 

curves , the upper One determined by those ethers containing an even 

number of carbon atoms , and the lower by  those with an odd number 

of carbons in the alkyloxy chain. As a result of this alternation, the 

highest nematic – isotropic transition temperatures found for butyl 

ether 95 C. the transition temperature between the nematic and the 

smectic phase don't show clear alternation with the increasing of the 

alkyloxy chain. 

 

 

 

              Table 2 the transition temperature(C) of the present series  
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                                                         Transition temperatures (C) 

                                              --------------------------------------- 

     Compound   R= CnN2n+1             

      No.             n =                   Cr                   Sm               N         I  

         1                 1                    • 128                -                 -                  

         2                 2                    • 126                -                 -                  

         1                 1                    • 111                -                 -                  

         4                 4                    • 98                  • (91)         • (95)            

         5                 5                    • 97                  • (58)         • (62)            

         6                 6                    • 91                  • (49)         • (61)            

         7                 7                    • 68                  • (47)         • (54)           

         9                 9                    • 65                  • (45)         • (61)            

           

 

                                        

 

 

 

 

                                             

                                                                                                      

                                                    Figure 1 

                                DSC graph transition points of 

          4- n – octyloxy – 2,1,5,6, tetra methyl -4 – octyloxy azo 

benzene 

 

            
                                  15        45        55        65          75  

 

 



Diala , Jour  ,   Volume , 63 , 9002 
 

7 

 

                                               Figure2  

                               The smectic & nematic phases 

 

 

                               
                                     

    A)   Smectic phase                                B) Nematic phase 

 

                                                         Figure 1                                      

transitions temperatures against the number of carbon atoms

0

20

40

60

80

100

120

140

0 1 2 3 4 5 6 7 8 9

number carbon atoms in alkyloxy chain

tr
a

n
s
it
io

n
 t

e
m

p
e

ra
tu

re
s
 C

 
 

4. Conclusions 
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New mesogenic homologous series with four lateral methyl groups on 

one of the central benzene ring were synthesized. The four methyl 

lateral groups are acting as broadening groups on the molecules of the 

series compounds, these groups increase the diameter of the molecule 

and change the ratio between the length and diameter of the molecule 

( L / D ) , where is L the length and D is the diameter of the molecule. 

According to this reason the homologous compounds with alkyloxy 

terminal groups of (n= 1, 2, 1) have no mesophase, on second hand 

affected the lateral groups on the thermal stabilities of the mesophase. 

The homologous compounds with terminal alkyloxy groups   

( n = 4,5,6,7,9 )   show for fist time  high orientation order 

smectogenic to nematogenic transition , adversely affect the four 

lateral groups on the mesophase thermal stabilities. However, the 

increasing of the aliphatic terminal groups (alkyloxy) length decrease 

the transition temperature points of the mesophase and the melting 

points. 
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آزوميزوجينز رباعية  -تحضير سلسلة جديدة من البلورات السائلة 

 التعويض

 ند حلقة البنزين .ع

 
 ايمان صبيح حسنم.م.د. عصام عبد الكريم عبد اللطيف , م.

 العراق  -ابن الهيثم , جامعة بغداد , بغداد  -قسم الكيمياء , كلية التربية 

 

 

 خلاصة البحث
 

 بلورية سائلةلمركبات  في الدراسه الحالية ,تم تحضير سلسلة جديدة

4-n-Alkoxy-9,6,3,3-tetra methyl phenyl-4-n-alkoxy azo 

benzene ) ) 

 

 

---ORRO -- N N

 
 

R = Cn H9n +1          n = 1, 9,6,4,3,3,3,2 

 

 

 

 , IR , HNMRباستتددام التقنيتات التاليته    التكوينيتة ودرست  خواصتها

CHN )   ). 

مجهتتر الضتتوء  كمتتا تتتم تحديتتد ودراستتة الحتتاةت البلوريتتة الستتائلة باستتتددام 

 المستقطب

 (polarizing microscope  مع منصة تسدين وتبريد )  و طريقتة المستح

. وكان الهدف من هذة الدراسة هتو لبيتان متد    DSC)التفاضلي المسعري  )

 تاثير المجاميع الموسعة  
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)مجاميع المثيل الموجودة على احد  حلقات البنتزين (  علتى  استتقرار الحالتة 

ائلة حراريا للسلسلة . وماهي اةطوار البلورية السائلة التي يمكن البلورية الس

 الحصول عليها .
 

 


