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 6aA

6aB
Fig. 1. Calculated B3LPY/6-31G (d, p) optimized structure for 3, 6aA and 6aB  . 
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Table 1. Total dipole moment TDM (Debye) and HOMO/LUMO band gap energy ∆E (eV) Using B3LYP/ 6-31G 
(d, p) for 3, 6aA and 6aB

Structures TDM ∆E

3 4.8279 3.0896

6aA 4.5036 3.1171

6aB 2.7603 3.2847
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Fig.2. Calculated B3LPY/6-31g (d, p) HOMO/LUMO for 3.

Fig. 3. Calculated B3LPY/6-31g (d, p) HOMO/LUMO for 6aA [keto-thione].

Fig.4. Calculated B3LPY/6-31g (d, p) HOMO/LUMO for 6aB [hydroxy-thione].
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(b)

(c)
Fig.5. Calculated B3LPY/6-31g (d, p) vibrational spectra for 3, 6aA and 6aB Biological Activity.

Another test for the structure could be 
achieved throughout calculated vibrational 
spectra. As indicated in figure 5-a, b and 
c. The obtained spectra are positive with no 
negative frequencies; this is another indication 

for the optimized structure is real structure. 
The assignment of the calculated spectra is not 
the point of discussion as it is calculated to 
confirm that the models are representing real 
structures.

(a)
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The antimicrobial screening of 7 new 
synthesized compounds (1,3, 6c, 6f,7a,7d, 
8b) was carried out against different Gram 
positive (Bacillus cereus and staphylococcus 
aureus), Gram-negative (Escherichia coli and 
pseudomonas aeruginose) bacteria, as well as 
against the Candida Albicans fungi, compared 
to streptomycin sulphate as reference for 
antimicrobial (Table 2). From Table 2, compound 
3 revealed broader spectrum of activity against 
all the tested organisms as compared to those 
of other compounds. Concerning Gram positive 
bacteria, compounds 1 and 3 were the most 
active as Bacillus Cereus inhibitors, showing 
30% inhibition compared to the reference drug, 
streptomycin sulphate (0%). While in case of 
Staphylococcus Aureus strains they showed a 
remarkable inhibition, with 20% inhibition (for 
1) and 23% (for 3), compared to the reference 
drug, streptomycin sulphate (20%). Regarding 
Gram-negative bacteria, compounds 1 and 3 
demonstrated high activities among the tested 
samples, exhibiting inhibition (25% for 1 and 
22% for 3) against strains of Pseudomonas 
Aeruginosas, versus to 25% inhibition of 
streptomycin sulphate. Interestingly, compounds 
3 and 8b displayed a significant inhibition against 
Escherichia Coli strains with 20% (for 3), which 
is the same as streptomycin sulphate (20%) and 
12% (for 8b). On the other hand, compounds 

1 and 3 showed activity against the fungus, 
Candida Albicans with 30% inhibition and higher 
than the reference drug, streptomycin sulphate 
(22%). Based on the above mentioned data, it 
seems that the examined indenoquinoxaline (1) 
and (11H-indeno[1,2-b]quinoxalin-11-ylidene)-
thiocarbazone (3)  exhibit potent antimicrobial 
activity. In an old report [27] to investigation 
similar to this work, the biological effect was to 
the contrary this report very high.  From our point 
view, the cause for the poor biological activity 
is because of the amino group lost its biological 
activity by losing its biological hydrogen atom. 
The bioactive compounds might have several 
invasive targets that could lead to inhibition of the 
microorganisms [28].  

In table 3 we compare the antimicrobial 
activity for compound 1 and 3 (exhibit the good 
antimicrobial activity) with the reference drug 
(Streptomycin sulphate) at different concentration.

To define the effect of streptomycin sulphate 
antibiotic-samples (1, 3, 8a and 8b) interaction 
on activity against 4 strains of various species of 
bacteria and strain of fungi as shown in Table 4, 
we found that, compounds 3, 8a and 8b inhibited 
the growth of strains gram-negative bacteria 
Pseudomonas aeruginosa and inhibited the 
growth of strain of fungi Candida albicans with 
concentration mixture125-15 ug.

Table 2. Antimicrobial activitys of substances that showed poor or high activities. Substances with no 
antimicrobial activity were excluded.

Test sample at 420µg/
disc

Inhibition zone (mm) of

Escherichia coli
Staphylococcus 

aureus
Pseudomonas 

aeruginosa
Bacillus 
cereus

Candida 
albicans

Reference antibiotic

Streptomycin sulphate
20 20 25 0 22

1 0 20 25 30 30

3 20 23 22 30 30

6c 0 6.5 0 0 0

6f 0 7 0 0 0

7a 7 0 0 0 0

7d 9 0 0 0 0

8b 12 0 11 12 12
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Table 3. Antimicrobial activities of (1) and (3) at different concentrations .

Tested samples
Concentration 

(µg)

Inhibition zone (mm) of

Escherichia 
coli

Staphylococcus 
aureus

Pseudomonas 
aeruginosa

Bacillus 
cereus

Candida 
albicans

1

210 0 17 20 25 30
105 0 17 20 25 29
50 0 16 20 25 29
25 0 15 17 25 25

12.5 0 12 15 25 25
6 0 9 12 22 22
3 0 0 0 20 19

1.5 0 0 0 10 10
0.75 0 0 0 0 0

3

210 17 23 20 27 29
105 15 20 20 27 29
50 12 15 15 25 25
25 0 10 0 17 20

12.5 0 0 0 15 15
6 0 0 0 10 10
3 0 0 0 0 0

R e f e r e n c e 
antibiotic

Streptomycin 
sulphate

1000 30 40 40 0 37
500 25 30 34 0 30
250 20 20 25 0 22
125 0 13 0 0 0
60 0 0 0 0

Table 4 . Combination of streptomycin sulphate at 125 + samples at 15 ug.

treatment
Concentration 

ug

Inhibition zone (mm) of

Escherichia 
coli

Staphylococcus 
aureus

Pseudomonas 
aeruginosa

Bacillus 
cereus

Candida 
albicans

Antibiotic 125 0 13 0 0 0

1 15 0 0 0 0 0

3 15 0 0 0 0 20

8a 420 0 0 0 0 0

8b 420 0 0 0 0 0

1+ anti 15+125 0 0 0 0 0

3+ anti 15+125 0 0 15 0 20

8a+ anti 15+125 0 0 20 0 15

8b+ anti 15+125 0 0 15 0 13
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Conclusions                                                                        

Unfurtionatilly, the solvent molecules 
was included in the reaction and reacted with 
the biological impotent amino group and 
consequently decrease the biological effect of the 
product, which was unexpected result from the 
plant molecular design. All attempts to avoid this 
by changing the solvent had been failed.
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 تحضيرمشتقات ثيوكربوهيدرازون للاندينوكينوكسالين بنواتج جيدة.تم كذلك تم إثبات التراكيب الكيميائية عن 
طريق التحليلات الطيفية المختلفة  ثم اجراء النمذجه الجزيئيه لحساب كل من التركيب الأمثل والأطياف الاهتزازية 

لبعض المركبات المدروسة. تم الحصول على نتائج واعدة كمضادة للميكروبات من المركبات الجديدة. 

تحضير مشتقات الاندينوكينوكسالين و النمذجة الجزيئية والتقييم البيولوجي لها كمضادات 
للفطريات والبكتيريا 

هيام عبد الرحمن عبد السلام1، ماجدة البنداري2، مدحت ابراهيم3، فاطمة عبد الغني السماحي1
1 قسم الكيمياء الخضراء شعبة بحوث الصناعات الكيماوية المركز القومى للبحوث- 33 شارع البحوث- 22621 

الدقى- الجيزة- مصر
2 قسم كيمياء الكائنات الدقيقة شعبة الهندسة الوراثية و التكنولوجيا الحيوية، المركز القومى للبحوث- 33 شارع 

البحوث- 22621 الدقى- الجيزة- مصر
3 قسم الطيف- المركز القومى للبحوث- 33 شارع البحوث- 22621 الدقى- الجيزة- مصر


