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Speotrorcopic Studies  of Some Organlo Compounds: 

Aprotic Solvent Ef fec ts  On Electronlo Absorption 

Spectra  Of Nicot inmide 

S e l i m  Y. H-8, 

Department of  Chemistry, College of Science, 

Universi ty  of  Mosul, Mosul, IRAQ, 

Abrtract : 

The e l ec t ron ic  absorpt ion s p e c t r a  of niootinamide 

were measured i n  seventeen ap ro t io  solventr .  

ohro l ic  method i s  used t o  unravel so lvent  p o l a r i t y  and 

hydrogen bonding e f f e c t s  on - n* t r ans i t i on .  Solvent 

e f f e c t s  a r e  r a t iona l i zed  i n  terns of the  solvatochromic 

parameters : x , 5 , 4 , and /3 

The solvata- 

* 

Correlat ion of these type has been the subjec t  of 
4-8 extensive s tud ie s  which were so far repor ted  . 

The present  work i s  concerned w i t h  t h e  a9p l i ca t ion  

of the  solvatochromic equation (I) t o  resolve so lvent  e f f e c t s  

on the e l ec t ron ic  t r a n s i t i o n  spec t ra  of u i c o t i a o d d e ,  
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Table (1) Electronic Spectral Data Of Nicotinamide in 

Various Solvents And Solvents Parameters.a 

S 01 rent 

n-hrxano 

O - h O X M O  

Ph E 

Ph Mo 

Ph CL 

Ph Br 

CCL4 

a 2 0 3  

CHCL3 

a OXaAe 

DEE 

THF 

THP 

EtAC 

Me CN 

DMF 

DYSO 

39.68 

39.52 

35.97 

35.08 

34.72 

34. 60 

38.16 

38. 46 

38.6 1 

38. 46 

38.91 

38.31 

37.73 

38.02 

38.61 

37.17 

37.31 

-0.08 

0.0 

0.59 

0.54 

0.71 

0.79 

0.29 

0.76 

0.82 

06 55 

0.29 

0.58 

0.51 

0.55 

0.76 

0. R8 

1.00 

s - 
0.0 

0.0 

0.1 

0.11 

0.07 

0.06 

0.0 

0.0 

0.0 

0.37 

0.47 

0. 55 

0.54 

0, 45 

0.31 

0.69 

0.76 

- 

a - Values trakrn  fro^ references ( 1-7). 
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SPECTROSCOPIC STUDIES OF SOME ORGANIC COMPOUNDS: NICOTINAMIDE* 541 

Reeult and Mecueeion: 

The maximum of the  absorpt ion bcnd is usually well 

defined pos i t ion ;  i t  corres?ond t o  the  - x* e lec t ron lc  

t r a n s i t i o n  of RiCOtiMmide 

the  data  a r e  assembled i n  t ab le  ( 1 )  t o  gether  with the  so lvents  

parameters. 

in seventeen ap ro t i c  aolvents, 

E lec t ronic  spec t r a l  t r a n s i t i o n  frona ground e t a t e  

which is more l i k e  canonical s t r u c t u r e  ( 1 )  t o  an exci ted s t a t e  

more l i k e  ( 2 ) )  charge is generated in t he  e l ec t ron ic  exc i ted  

s t a t e ,  such s t ruc tu res  a r e  s t a b i l i z e d  by so lvent  polarity i n  

accord w i t h  simple e l e c t r o s t a t i c  theory . 
solvent  f a c i l i t a t e s  exc i t a t ion  and r e s u l t s  i n  a Sathochromlc 

shift as  compared t o  the nonpolar solvent .  

9 Hence the  p o l a r  

Experimental I 

The so lvents  used i n  this study were of spectroscopic  

grade whenever posible ,  while the c o m e r c i 8 l  solvent8 were 

p u r i f i e d  by standared A I ~  so lvents  were f iac t i  onally 

d i s t i l l e d  and middle fioctionswere used for this study. 

following so lvents  ven? used; n - h e m e ,  cyclohexane ( o h e x a w ) ,  

beneene (PhH), chlorobeneene (PhCl), bronobeneene (PhBr) , 

The 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
0
0
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



542 HANNA 

tolueno (PhMo), COL4 , QEIzC+ dioxuro, totrahydro- 

pyraae (THP), dlethylother (DEZ), tetrahydrofurane ("HI) , 
aoe ton l t r l l e  (HoCN), dirothylfozlomido (m), ethylacetat0 

(EtAC), and d i n ~ t h y l ~ u l f o x l d e  ( W S O ) .  

& l U t i O M  of nlootllulnfde ( 4xlOo5 M) wOL.0 prepared 

bJr d i lu t ing  artook ( 1 ~ 1 0 ~ ~  M) rolut ion i n  the d e r b d  eolvent, 

The spectral  neasurerents were preformed on a PybUnlcu  SP 800 

double beam U . V r V l r .  speotrophotometer. 

Referonoer : 

i. 11. J. Kemlet M d  R.W. Taft, J. Org. Chom., 1734 ( 1982). 

2. M. J. Kuulot, M. E. Joner, R. W. T a f t ,  and J. L. Abbard, 

J, Chem. Soo., Porktn XI, 342(1979), 

3. R. F. T a f t ,  J. L. Abboud, .ad K. J. K d e t ,  J. Am. Chem, 

Soo., 1080 (1981). 

5. J. L. Abboud, R.W. Taft, and Y.J. Kunlet, J. Chon. Soo., 

Perkln 11, 815 (1985) and referencer t h n e  in. 

6 .  M. J. Kamlet, A. Solomonovic, and 3. iv. Taft, J. Am. Cher. 

SOC., 3734 (1979). 

7, R, W. Toft and LE. J. K.nlot, Org. Uag. 3ero.,  485,(1980). 

8, S. Y. Ha-, Speot. Lett., i n  preras, (1989). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
0
0
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



SPECTROSCOPIC STUDIES OF SOME ORGANIC COMPOUNDS: NICOTINAMIDE 543 

9. R. w, Taft, R.E. O l i c k ,  I.C. Lewla, I. FOX, and 3. E ~ @ M o %  

J. Am. Ohe8. SOO., 756, (1960). 

10. D. D. Perrin, W. L. E. Armarego, and D. R. Perrin 

"Purification of Laboratory Chemicals" Oxford, Pergamon 

Press, England (1980). 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
0
4
:
0
0
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1


