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  الخـلاصـــــة

لاستخدام طريقة الحساب التام على وفق نظرية ( Gaussian 03)اعتماد برنامج كاوس  ت هذه الدراسةتضمن

وذلت  لرترح استاب ( STO-3G)وباستتممال عنارتر القاعتد  ( B3LYP)وبأسلوب ( DFT)دوال الكثافة 

، الكتحنا  ، التدوال الثرموديناميكيتة  عنتد الكتكا الهندستل المتتواز ( أطوال وزوايا التآرر)الأبماد الهندسية 

-3N)وكذل  اساب وتصنيف الأنماط الاهتزازية المائد  لطيف الأشمة تحت الحمراء تكافؤيتا  وتمالليتا  وبمتدد 

 . (C,  ،A, Bالتتل يرمتز لهتا ااتصتارا  و)  (Thiadiazole-1,3,4)مكتقة من القتة للـــتـ جزيئا  لثلالة( 6

S) انتروبتتل لتتأ أعلتتى قيمتتةتكتتو  ( C)وقتتد وجتتد ل  المركتت  
0

، كمتتا تنتتين متتن اتتلال ( Cv) وستتمة اراريتتة (

 للتىوقد يمود السن  فل ذل  كثافة الكترونية  اقاتكو  ( C)ذرا  المائد  للمرك  ال اغل  ملااظة النتائج با 

علتتى ( B)والتتتل تممتتا علتتى ستتح  الالكترونتتا  بينمتتا يكتتو  المركتت  ( NO2-)مجموعتتة النتتايترو الممو تتة 

على الدفع الالكترونل مقارنة ( CH3-)من ذل  وهذا بدوره ينين مدلى تألير مجموعة المثيا الممو ة  المكس

يكتو  ( A, B, C) للمركنتا  الثلالتة المدروستةكما أظهتر  النتتاب بتا  التتردد الأعلتى  .بالمركنين الأاريين 

تكتو  عائتد  للمركت   الأعلتىمتة وا  اغل  الترددا  ذا  القي (N-H)للمط الاهتزازي الأساسل لمجموعة للـ 

(C)  تمما مجموعتة ايث  أعلاهنفس السن   للى، وربما تمود هذه النتيجة مما يناظرها فل المركنا  الأارى

النتتائج  التفستيرهتذا  وأكتد الأوارتر أطتوالاصول قصتر فتل  للىالنايترو على سح  الالكترونا  مما تؤدي 

ستيما القرينتة منهتا للمجموعتة الممو تة تكتو    الأوارتر ولااغلت  بتا لواظسل ايث المحسوبة للككا الهند

وعلى المكتس متن ذلت   وبهذا سوف يحصا زياد  قل قيم الترددا  اقصر من نظيراتها فل المركنين الأاريين

 MOPAC)كـتـما وتتم اعتمتاد برنتامج الموبتا   . (B)لمركت  فتل ا( CH3-)فتل االتة المجموعتة الممو تة 

لحستاب اترار  التكتوين ، عتزم ( MINDO/3)ألـــحساب التقرينية شنأ التجرينية لاستخدام طريقة ال( 2000

يمتلتت  اقتتا ( C)وقتتد وجتتد ل  المركتت    .وطاقتتة التتتأين ( EHOMO, ELUMO)لنتتائل القطتت  ، طاقتتة المتتدارا  

 . يكو  أسها تأينا  اقا طاقة تأين أي ارار  تكوين وأيضا 

Abstract 

This study involved the adoption of the program (Gaussian 03) to use the method of 

calculation the total according to the theory of functions density (DFT) and style 

(B3LYP) and the use of al-Qaeda (STO-3G) for the purpose of the expense of 

dimensional geometric (lengths and angles bond) when the geometry of a balanced, 

charges, functions thermodynamic as well as account and classification of 

vibrational patterns belonging to the infrared spectrum and the number of (3N-6) 

for the three molecules derived from the ring (1,3,4-Thiadiazole) (symbolized by 

the acronym A, B, C). It was found that the compound-C have the highest value 

Entropy (S
0
) and heat capacity (Cv), as demonstrated by observing the results that 

most of the atoms belonging to the compound-C be less electron density was 
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largely due to a nitro group substitute effect (-NO2), which is working to 

withdrawing the electrons while the compound-B on the contrary. 

 

This in turn shows the effect of a range Methyl group substitute (-CH3) on the 

electronic high pushing compared to the other two compounds. The higher 

frequencies values for the (N-H) stretch fundamental vibration mode, and most of 

the frequencies of higher value to be returned to the compound-C than their 

corresponding in other compounds, and may return this result to the same reason 

above  where the group is working nitro to withdraw electrons, which lead to a 

palace in the lengths of bonds and affirmed this interpretation of calculated results 

on the geometry where it was noted that most of the bonds, especially nearby the 

group substitutes to be shorter than their counterparts in the two compounds the 

other two and this will get more valuable the values of frequencies and on the 

contrary in the case of substitutes for the group (-CH3) in the boat (B). Also, For 

(A, B and C) molecules the calculated some physical properties (ΔHf (in 

kcal/mole), μ (in Debye) ,orbital energies (EHOMO, ELUOMO, in eV) and IP (in eV)) 

by using  (semi-empirical method, MINDO/3 model) . The compound–C, it has less 

heats of  formation, and easier ionization than compound-A and compound-B . 

 

Keywords: DFT study, 1,3,4-Thiadiazole ring, Thermodynamics functions, IR 

studies. 

 

Introduction 

The resistance towards available drugs is rapidly becoming a major worldwide 

problem. The need to design new compounds to deal with this resistance has 

become one of the most important areas of research today. Thiadiazole is a versatile 

moiety that exhibits a wide variety of biological activities. Thiadiazole moiety acts 

as “hydrogen binding domain” and “two-electron donor system”[1].  

It also acts as a constrained pharmacophore. Many drugs containing thiadiazole 

nucleus are available in the market such as acetazolamide, methazolamide, 

sulfamethazole, etc. Thiadiazole can act as the bio-isosteric replacement of the 

thiazole moiety. So it acts like third and fourth generation cephalosporins, hence 

can be used in antibiotic preparations [2-4]. Thiadiazole is a 5-membered ring 

system containing two nitrogen and one sulphur atom [5]. They occur in nature in 

four isomeric forms viz. 1,2,3-thiadiazole, 1,2,5-thiadiazole, 1,2,4-thiadiazole and 

1,3,4-thiadiazole. The 1,3,4-thiadiazole isomer of thiadiazole series and its dihydro-

derivatives provide a bulk of literature on thiadiazole [6]. A glance at the standard 

reference work shows that more work has been carried out on the 1,3,4-thiadiazole 



Journal of Kufa for Chemical Science  No.(4)                                                              2012 

 

3  

than all other isomers combined. Members of this ring system have found their way 

into such diverse application as pharmaceuticals, oxidation inhibitors, cyanine dyes, 

& metal complexion agents [7-10]. 

Thiadiazoles are largely used as antibacterial [11], antifungal [12], antitumor 

[13,14], diuretic [15,16], antiepileptic [17], antiulcer [18] and antileukemia [19,20] 

agents. These compounds possess such interesting biological properties that may be 

conferred to them by their strong aromatic ring system [21].As ligands, they also 

provide many potential [22-25] binding sites for complexation and have obtained a 

diversified biological activity by the result of such chelation. It has been suggested 

[26] that the interaction of the metal ion with potentially biologically active 

compounds lead to destroy or greatly help to diminish [27-29] the role of bacteria-

/virus-/cancer-associated organisms and therefore, represent a significant route for 

designing and establishing novel metal-based antibacterial, antiviral and anticancer 

therapies [30]. 

The aim of present work is to report the optimized geometries, charge, 

thermodynamic data and the fundamental vibration frequencies (3N-6) along with 

their assignments and the corresponding IR absorption intensities for each one of 

the three molecules (Fig. 1) by calculation based on the (DFT/B3LYP). 
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Fig 1: compounds A, B and C. 
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Results and Discussion 

 

Geometrical parameter 

Geometry was calculated for each molecule of a balanced three molecules studied 

(A, B, C), (bond lengths and bond angels), According to the results calculated and 

recorded in the (Table. 1), show that each one of a bond length  (C1–N2, C1–S5, N2–

N3, N6–C7) in compound-C  smaller than their identical in compound-A and 

compound-B, and the bond angle value which is located the group substituted X, 

(X= H, CH3, NO2), (<N6C7O9) and the bond angle value (<N2C1S5) in compound-C 

bigger than its identical in compounds (A, B), whereas each one of the bond angles 

values (<C1N6C7, <C1S5C4, <C1N2N3) in compound-C smaller than their identical in 

compounds (A, B), and all this might due to the group substituted effect (X) . 

 

Table 1. Calculated geometric parameters (bond lengths in Angstrom and bond 

angles in degrees) of the Thiadiazole Ring compounds . 

 

 

 

 

-A- 

 

 

C1N2=1.306, C1S5=1.847, C1N6=1.381,  N2N3=1.403, N3C4=1.299, C4S5=1.822, 

C4H10=1.077,  N6C7=1.399, N6H11=1.010,  C7H8=1. 100, C7O9=1.228, 

<N2C1S5=114.3, <N2C1N6=126.3, <S5C1N6=119.2, <C1N2N3=112.9, 

<N2N3C4=114.2, <N3C4S5=114.7, <N3C4H10=124.5, <S5C4H10=120.7, 

<C1S5C4=83.6, <C1N6C7=127.6, <C1N6H11=116.7, <C7N6H11=115.6, 

<N6C7H8=110.2, <N6C7O9=126.6, <H8C7O9=123.0 . 
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-B- 

 

C1N2=1.306, C1S5=1.852, C1N6=1.379,  N2N3=1.403, N3C4=1.299, C4S5=1.822, 

C4H10=1.077,  N6C7=1.411, N6H11=1.009,  C7C8=1.517, C7O9=1.232, C8H12=1.096, 

C8H13=1.089, C8H14=1.096,  <N2C1S5=114.1, <N2C1N6=127.0, <S5C1N6=118.7, 

<C1N2N3=113.0, <N2N3C4=114.3, <N3C4S5=114.7, <N3C4H10=124.4, 

<S5C4H10=120.7, <C1S5C4=83.6, <C1N6C7=127.6, <C1N6H11=116.1, 

<C7N6H11=116.2, <N6C7C8=112.7, <N6C7O9=123.5, <C8C7O9=123.7, 

<C7C8H12=110.9, <C7C8H13=108.4, <C7C8H14=111.5, <H12C8H13=108.7, 

<H12C8H14=108.1, <H13C8H14=108.9 . 

 

-C- 

 
C1N2=1.305, C1S5=1.831, C1N6=1.385,  N2N3=1.401, N3C4=1.300, C4S5=1.823, 

C4H12=1.077, N6C7=1.362, N6H13=1.017,  C7O8=1.210, C7N9=1.595, N9O10=1.239, 

N9O11=1.267,  <N2C1S5=115.0, <N2C1N6=125.2, <S5C1N6=119.7, <C1N2N3=112.7, 

<N2N3C4=113.9, <N3C4S5=114.7, <N3C4H12=124.5, <S5C4H12=120.7, 

<C1S5C4=83.5, <C1N6C7=126.0, <C1N6H13=119.7, <C7N6H13=114.2, 

<N6C7O8=133.5, <N6C7N9=107.2, <O8C7N9=119.2, <C7N9O10=116.3, 

<C7N9O11=117.0, <O10N9O11=126.6 . 
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Physical properties 

The MOPAC computational packages (semi-empirical method , MINDO/3 model) 

employed to compute the some physical properties; heats of formation (ΔHf, 

kcal.mol
-1

), Dipole moments (µ in Debye), energies (eV) of the High Occupied 

Molecular Orbital (EHOMO) and the Lower Unoccupied Molecular Orbital (ELUMO) 

and according to Koopmans' theorem (the negative EHOMO is equal to the ionization 

potential)  the calculation has been ionization energies (eV) .   

The shown this results (Table.2) that compound-C has lower heat of  formation 

ΔHf, (kcal/mol), due to the same previous reason, in addition to that compound-C 

has highest EHOMO and lowest ELUMO and ionization energy IP, (eV), which 

indicates that compound-C is easier ionization than compound-A and compound-B 

. 

 

Table 2: Calculated ΔHf (in kcal/mole), μ (in Debye) ,orbital energies (EHOMO, 

ELUOM, in eV) and IP (in eV) for the Thiodiazole Ring compounds . 

 

Molecules 

 

ΔHf 
(Kcal/mol) 

Dipole 

moment ,μ 

EHOMO 

(eV) 

ELUMO 

(eV) 

IP 

(eV) 

A -43.260 3.079 -8.727 0.069 8.726 

B -57.582 2.587 -8.517 0.171 8.516 

C -85.024 4.351 -7.971   -0.689 7.971 

 

The Charges 

In a comparison between every nitrogen atom (N2, N3, N6), sulfur atom and in 

addition to that (C1, C7) atoms in compound-A with their identical in compounds 

(B, C) is found that most the atoms above in compound-B has lower charge values 

(highest electronic density) than the atoms in compounds (A, C) (Table.3), whereas 

the compound-C has highest charge values (lower electronic density) than the 

atoms in compounds (A, B), may be the reason in that is  the high pushing of 

electrons effect of the Methyl group (-CH3) in compound-B comparing with nitro 

group (-NO2) and hydrogen atom (-H) of other compounds (A, C), in the other 
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hand, the high withdrawing of electrons effect of the Nitro group (-NO2) in 

compound-C comparing with methyl group (-CH3) and hydrogen atom (-H) of 

other compounds (A, B) . 

Table 3: Calculated charge for the Thiodiazole Ring compounds, A, B and C (See 

Table 1 for numbering) . 

Atom 

Symbol 

A Atom 

Symbol 

B Atom 

Symbol 

C 

C1 0.8327 C1 0.8784 C1 0.8112 

N2 -0.3719 N2 -0.3952 N2 -0.3307 

N3 -0.2211 N3 -0.2088 N3 -0.2598 

C4 0.2433 C4 0.2323 C4 0.2518 

S5 -0.2703 S5 -0.2892 S5 -0.2078 

N6 -0.9850 N6 -1.0456 N6 -1.0047 

C7 1.0826 C7 1.1548 C7 1.1689 

H8 -0.0449 C8 -0.1207 O8 -0.5528 

O9 -0.5957 O9 -0.6140 N9 0.7687 

H10 0.1033 H10 0.1004 O10 -0.5022 

H11 0.2269 H11 0.2231 O11 -0.5961 

  H12 0.0223 H12 0.1130 

  H13 0.0422 H13 0.3404 

  H14 0.0200   

  

Thermodynamics functions 

The fundamental vibration frequencies for the (A, B, C) molecule along with the 

rotational constants, obtained in this study, where used to calculate the vibration 

and rotation contributions to the thermodynamic functions
 
according to the 

statistical thermodynamic equations. 

3 6
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These two contributions along with the others contributions, for the translation, 

electronic, and nuclear motions, where used to calculate U
o
, H

o
, S

o
, A

o
, and G

o
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thermodynamic functions . Thermodynamics functions standard and heat capacity 

for the studied molecules (A, B, C) where listed in Table.4.  

From this (Table.4), It was shown that the G
0
, A

0
, U

0
, H

0
, have it are highest value 

for (B) molecule, whereas S
0
, Cv, have it are highest value for (C) molecule and (C) 

molecules has lowest one for G
0
, A

0
, values, the deferent Thermodynamics 

functions values due to deferent substituted groups (X), viz, the pair electrons in 

nitrogen atom for nitro group are less bounded  consequently have the more freely 

motion . Therefore, the (C) molecules has the higher S
o
, The reverse sequence is 

shown for G
o
 and the (C) molecules has the lowest value . 

 

Table 4: The calculated standard thermodynamics functions at 298.15
o
K of the 

Thiodiazole Ring compounds . 

 

C B A Thermodynamic 

data 

50.412 66.556 47.934 U
0   

,
   
(kcal/mol) 

51.005 67.149 48.527 H
0  

, 
  
(kcal/mol) 

0.099 0.097 0.086 S
0   

,  
 
(kcal mol

-1
 deg

-1
) 

21.490 38.230 22.886 G
0  

, 
 
(kcal/mol) 

20.896 37.636 22.293 A
0  

, 
  
(kcal/mol) 

0.033 0.030 0.024 CV ,  (kcal mol
-1

 deg
-1

) 

 

 
The Vibration Spectra 

DFT theory calculations shows that all the three molecules (A, B, C) belongs to the  

Cs point group and it are have planar symmetry (σh) . According to  the group 

theory  (From the character table), the compound-A is has (3N-6=27) fundamental 

vibration modes, [Γvib.=19 A΄+ 8A˝], where the 19 A΄ modes are in plane, Γin plane= 

19 A΄ ,  and the others 8A˝ are out of plane, Γout of plane= 8A˝. The compound-B is 

has (3N-6=36) fundamental vibration modes, [Γvib.=25A΄+ 11A˝], where the 25 A΄ 

modes are in plane, Γin plane= 25A΄ ,  and the others 11A˝ are out of plane, Γout of plane= 

11A˝. Whereas the compound-C is has (3N-6=33) fundamental vibration modes, 
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[Γvib.=23A΄+ 10A˝], where the 23A΄ modes are in plane, Γin plane= 23A΄ ,  and the 

others 10A˝ are out of plane, Γout of plane= 10A˝. In addition to that all these modes 

(for molecules A, B, and C ) are active in IR  region and Raman simultaneously. 

The fundamental vibration frequencies values, cm
-1

, for each one of the three 

studied molecules (A, B, C) along with their assignments and the corresponding IR 

intensities, km.mol
-1

, where listed in (Table.5) . From Table.4 it was shown that the 

frequency with the higher value is that of  ν1, (N-H) st. . Most the fundamental 

vibration frequencies for compound-C has highest value, Whereas compound-B has 

the lower value with the other two compounds comparison . Where, 

The vibration frequencies values in plane symmetry (Ring (CH st.), C=O st., δ N-

H, δRing) and the vibration frequencies values out of plane symmetry (γN-H, γC-

H), it have highest value for compound-C, Whereas The vibration frequencies 

values in plane symmetry (Ring (CH st.), δRing) and the vibration frequencies 

values out of plane symmetry (γN-H, γC-H), it have lower value for compound-B, 

may be due to the substituted group (X) viz, the nitro group (-NO2) in compound-C 

is  withdrawing electrons group , and this results in shortage  of bond length, so this 

results  increase in vibration frequency , and this opposed for methyl group in 

compound-B which act as group pushing of electrons . 

Table 5: The calculated fundamental vibration frequencies (ν in cm
-1

) along  with  

their assignments and the corresponding infrared absorption intensities (ir 

intensities in km. mol
-1

) Thiodiazole Ring compounds, A, B and C . 
No. 

of 

freq. 

A B C 

freq. cm
-

1
, 

(intensity

, 

km mol
-1

) 

Assignment

s 

freq. cm
-1

, 

(intensity, 

km mol
-1

) 

Assignment

s 

freq. cm
-1

, 

(intensity, 

km mol
-1

) 

Assignments 

In plane, A΄ 

1ν 3626 

(40.35) 

N-H st. 3636 

(35.51) 

N-H st 3523 

(138.40) 

N-H st. 

2ν 3316 

(3.61) 

Ring (CH st.) 3314 

(3.14) 

Ring (CH st.) 3318 

(5.72) 

Ring (C-H st.) 

3ν 3025 

(102.41) 

C-H st. 3189 

(3.47) 

CH3 as. st. 1858 

(296.50) 

C=O st. 

4ν 1757 

(178.60) 

C=O st. 3119 

(10.35) 

CH3 as. st. 1595 

(216.89) 

δ N-H 
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5 ν 1582 

(106.95) 

δ C-H + 

Ring (C=N 

st.) 

3053 

(4.53) 

CH3 s. st. 1571 

(368.26) 

(N=C-N) st. 

6ν 1553 

(593.46) 

δ C-H 1761 

(138.25) 

C=O st. 1524 

(349.89) 

δ N-H + N=O 

st. 

7ν 1467 

(26.03) 

Ring (C=N 

st.) + Ring (δ 

C-H) 

1591 

(73.01) 

δ N-H 1461 

(24.00) 

Ring [N=C st. 

+ 

δ C-H] 

8ν 1446 

(12.29) 

δ C-H 1553 

(590.87) 

δ N-H 1255 

(59.73) 

δs NO2 + 

Ring (δ C-H) 

9ν 1243 

(6.09) 

Ring (δ C-H) 1530 

(14.26) 

δs CH3 1246 

(1.56) 

Ring (δ C-H) 

10ν 1204 

(131.22) 

δ N-H 1508 

(136.03) 

δs CH3 1210 

(34.25) 

Ring (δ C-H) 

+ 

δ N-H 

11ν 1068 

(38.28) 

δ (CNC) 1468 

(23.52) 

Ring (N=CH) 

st. 

1112 

(36.69) 

(C=NH-C) st. 

12ν 995 

(24.13) 

Ring (N-N 

st.) + δ N-H 

1443 

(32.82) 

δs CH3 1012 

(21.68) 

Ring [N-N st. 

+ 

δ C-H] + δ N-

H 

13ν 876 

(4.56) 

Ring (δ 

NNC) 

1249 

(246.91) 

Ring (δ C-H) 883 

(10.27) 

Ring [(δ 

N=CH) 

+ (δ N-N)] 

14ν 844 

(20.39) 

Ring (δ 

N=CH) + δ 

N-H 

1242 

(10.73) 

Ring (δ C-H) 851 

(7.86) 

Ring (δ 

N=CH) 

+ δ N-H 

15ν 670 

(18.73) 

Ring (δ 

NCS) 

1177 

(31.59) 

δ N-H + 

Ring (δ C-H) 

787 

(19.51) 

δs NO2 

16ν 583 

(22.73) 

δ Ring 1087 

(11.73) 

ρ CH3 715 

(26.67) 

Ring (δ C-H) 

+ 

δ N-H 

17ν 532 

(23.66) 

δ C-H + δ N-

H 

1042 

(14.20) 

ρ CH3 616 

(58.16) 

δ Ring 

18ν 293 

(2.11) 

Ring (δ C-S) 

+ δ C=O 

981 

(53.71) 

δ N-H + 

CH3 deform 

587 

(4.23) 

δ Ring + δ N-

H 

19ν 167 

(2.92) 

ρ CHO + 

δ Ring 

902 

(2.19) 

δ N-H + δ C-H 478 

(23.67) 

δ C=O + δ N-

H 

+ δ N=O 

20ν ------- ----------- 857 

(25.94) 

Ring (δ N=CH) 349 

(0.58) 

δ C=O + δ 

N=O 

21ν ------- ----------- 650 

(14.68) 

Ring (δ C-H) 293 

(3.84) 

δ N-H + 

Ring (δ S-CH) 

22ν ------- ----------- 575 

(11.04) 

δ Ring 251 

(4.34) 

Ring (δ C-H) 

+ 

δ C=O 

23ν ------- ----------- 547 

(27.65) 

CH3 deform 109 

(1.10) 

δ Ring + ρ 

NO2 

24ν ------- ----------- 347 

(0.88) 

CH3 deform ------- ----------- 
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25ν  ------- ----------- 147 

(1.76) 

Ring (δ C-H) + 

δ CH3 

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

Out of  plane, A˝ 

20ν 1015 

(2.74) 

γ C-H ------- ----------- ------- ----------- 

21ν 804 

(19.14) 

Ring (γ C-H) ------- ----------- ------- ----------- 

22ν 641 

(121.46) 

γ N-H ------- ----------- ------- ----------- 

23ν 607 

(14.35) 

γ N-H ------- ----------- ------- ----------- 

24ν 565 

(10.20) 

Ring (γ 

N=CH) 

------- ----------- 823 

(61.65) 

γ N-H + 

Ring (γ C-H) 

25ν 347 

(0.24) 

γ C-H + γ N-

H 

------- ----------- 808 

(105.16) 

Ring (γ C-H) 

26ν 193 

(23.21) 

γ C-H 801 

(18.98) 

Ring (γ C-H) 720 

(7.28) 

γ N-H 

27ν 28 

(3.36) 

γ N-H 797 

(1.45) 

Ring (γ C-H) 612 

(2.00) 

Ring (γ C=N) 

+ 

γ N-H 

28ν ------- ----------- 657 

(86.06) 

γ N-H + τ CH3 569 

(5.04) 

γ Ring 

29ν ------- ----------- 603 

(36.18) 

γ N-H 475 

(6.11) 

γ C-N + γ N-H 

30ν ------- ----------- 587 

(3.68) 

γ Ring + ω 

CH3 

293 

(12.51) 

Ring (γ C-H) + 

γ N-H 

31ν ------- ----------- 546 

(17.20) 

Ring (γ C-H) + 

τ CH3 

102 

(1.49) 

γ N-H + 

Ring (γ C-H) 

32ν ------- ----------- 287 

(3.10) 

Ring (γ C-H) + 

γ N-H 

65 

(0.07) 

Ring (γ C-H) + 

γ N=O 

33ν ------- ----------- 280 

(5.66) 

γ N-H + 

Ring (γ C-H) 

28 

(0.39) 

γ Ring + γ 

C=O 

34ν ------- ----------- 94 

(1.17) 

τ CH3 ------- ----------- 

35ν ------- ----------- 52 

(0.04) 

CH3 torsion  ------- ----------- 

36ν ------- ----------- 13 

(2.03) 

CH3 torsion ------- ----------- 

 

Where, st. stretching;  δ, in plane binding;  γ, out of plane binding;  δs, scissoring;  

ρ, rock; τ , twist;  ω, wagging . 
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Vibrational spectrum, compound-A

Frequency, cm-1

3 5003 0002 5002 0001 5001 000 500 0

IR
 in

te
ns

ity

 700

 650

 600

 550

 500

 450

 400

 350

 300

 250

 200

 150

 100

 50

 0

 
Vibrational spectrum, compound-B
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Bob.2: The vibration spectrum of the compounds (A, B and C) 

 

 

 

 

 

 

 

 

Vibrational spectrum, compound-C

Frequency, cm-1

3 5003 0002 5002 0001 5001 000 500 0

IR
 in

te
ns

ity

 460

 440

 420

 400

 380

 360

 340

 320

 300

 280

 260

 240

 220

 200

 180

 160

 140

 120

 100

 80

 60

 40

 20

 0



Journal of Kufa for Chemical Science  No.(4)                                                              2012 

 

13  

References 

 

1) N. Siddiqui, P. Ahuja, W. Ahsan, S. N. Pandeya, M. Sh. Alam, J. of Chem. and                                                  

     Pharmaceutical Research 2009, 1(1):19-30. 

2) V. Padmavathi, GS. Reddy, A. Padmaja, P. Kondaiah, A. Shazia, Eur. J. Med. 

Chem. 008, 44, 2106-2112. 

3) R.S. Lamani, NS Shetty, R.R. Kamble, IAM Khazi. Eur. J. Med. Chem. 2008, 

44,  2828-2833. 

4) A. Foroumadi, S. Emami, A. Hassanzadeh, M. Rajaee, K. Sokhanvar, MH. 

Moshafi,         A. Shafiee, Bioorg. Med. Chem. Lett. 2005, 15, 4488-4492. 

5) A. Hussain, K. Sharba, R. H. Al-Bayati , N. R. and Mohammed R. Aouad, 

Molecules        2005, 10, 1153-1160 . 

6) T. Onkol, DS. Doruer, L. Uzun, S. Adak, S. Ozkan, MF. Ahin, J. Enz. Inhib. 

Med. Chem. 2008, 23(2), 277-284. 

7) N. Siddiqui, MS. Alam, B. Biotech, Res. Asia 2009, 6(1), 261-264. 

8) P. Karegoudar, DJ. Prasad, M Ashok, M Mahalinga, B. Poojary, BS. Holla, Eur. 

J. Med. Chem. 2008, 43, 808-815. 

9) T. Karabasanagouda, AV. Adhikari, NS. Shetty, Eur. J. Med. Chem. 2007, 42, 

521-  529. 

10) V. Mathew, J. Keshavayya, VP. Vaidya, D. Giles, Eur. J. Med. Chem. 2007, 

42, 823      840. 

11) US. Goksen, NG. Kelekci, O. Goktas, Y. Koysal, E. Kilic, S. Isik, G. Aktay, M. 

 Ozalp, Bioorg. Med. Chem. 2007, 15, 5738-5751. 

12) S. Schenone, C. Brullo, O. Bruno, F. Bondavalli, A. Ranise, W. Filippelli, B.   

Rinaldi, A. Capuano, G. Falcone, Bioorg. Med. Chem. 2006, 14, 1698-1705. 

13) a) Z. H. Chohan, M. F. Jaffery and C. T. Supuran, Metal-Based Drugs 2001, 8, 

95. b) M. Barboui, M. Cimpoesu, C. Guran and C. T. Supuran, Metal-Based Drugs 

 1996, 3, 227. c) E. Profpt, H. Teubner and W. Weuffen, Arch. Exp. 

Veterinaermed 1967, 21,225. 

14) a) A. S. Yani, J. Ind Chem. 1991, 68, 529. b) A. Mastrolorenzo and C. T. 

Supuran,   Metal-Based Drugs 2000, 7, 49. c) A. Mastrolorenzo, A. S cozzafava 

and C. T Supuran, Eur. d. Pharmaceut. Sci. 2000, 11, 99. d) A. Scozzafava and C. 

T. Supuran, d. Enz. Inhib, 2000 15, 517. e) O. T. Savulescu, V. Barbu and V.         

  Tudoescu, Phytopathology 1969, 59, 129. 

15) M. Miyamoto, R. Koshiura, H. Yokoi, C. Mori, T. Hasegawa and K. Takotri, 

Chem. Pharm. Bull 1985, 33, 5126. 

16) a) N. H. Jayaram, H. Zhen, E. N. Weining and M. Kamran, Cancer. Res. 1995, 

53,  2344. b) T. H. Maren, J. Glaucoma 1995, 4, 49. 

17)  T.H. Maren, Physiol. Rev 1967, 47, 595. 

18) T.H. Maren, B. W. Clare and C. T. Supuran, Roum. Chem. Quart. Rev 1994, 

2,  259. 

 



Journal of Kufa for Chemical Science  No.(4)                                                              2012 

 

14  

19) D.M. Woodbury, "Antiepileptic Drugs: Mechanism of Action", Raven Press, 

New         York (1980). 

20) I. Puscas and C. T. Supuran, "Farmacologia Clinica da Ulcer Peptica", Rio 

de Janeiro           (1996). 

21) K.Y.R. Zee-Cheng and C. C. Cheng, J. Med. Chem. 1985, 28, 1216 . 

22) S.C. Sharma, Bull. Chem. Soc. Jpn. 1967, 40, 2422. 

23) G. Kornis, "l,3,4-Thiadiazoles in Comprehensive Heterocyclic Chemistry", 

Ed,           A. R. Katritzky, Pergamon, New York, 1984, 6, part 4B, pp. 545-578. 

24) E. S. Raper, Coord. Chem. Rev 1994, 129, 91. 

25) G. Alzuet, G. Casanova, J. A. Ramirez, J. Borass and O. Carugo, J. Inorg. 

Biochem         1995, 57, 219. 

26) G. Alzuet, L. Casella, A. Perotti and J. Borras, J. Chem. Soc (Dalton Trans) 

1994,         2347. 

27) D. K. Johnson, T. B. Murphy, T. B. Rose, W. H. Goodwin, and L. Pickart, 

Inorg.             Chem. Acta. 1982, 67, 159. 

28) S. Kirschner, Y. K. Wei, D. Francis and D. Bergman, J. Meal. Chem. 1966, 9, 

369. 

29) W. Beerheide, M. M. Sim, Y. J. Tan, H. U. Bernard and A. E. Ting, Bioorg. 

Meal.          Chem. 2000, 8, 2549. 

30)] S.E. Livingstone, J. D. Nolan and A. E. Mihkelson, lnorg. Chem. 1970, 9, 

2545. 

31) M. Huang, A. Maynard, J. A. Turpin, L. Graham, G. M. Janini, D. G. Covell 

and W.         G. Rice, J. Med. Chem. 1998, 41, 1371. 

31) M. E. Heim, "Metal Complexes in Chemotherapy", Verlag Chemic, 

Weinheim                  (1993). 

 


