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ABSTRACT

Quinoxaline derivatives have several pharmaceutical applications. Quinoxaline derivatives are benzoheterocycles,
guinoxalin-2-ones and quinoxaline-2, 3-diones. Some of quinoxaline compounds are synthesized and characterized
such as 8-bromo-2-methoxyquinoxaline, tert-butyl 1-(2-methoxyquinoxalin-8-yl) pyrrolidin-3-ylcarbamate, tert-
butyl (R)-1-(2-methoxyquinoxalin-8-yl)  pyrrolidin-3-ylcarbamate, tert-butyl (9-1-(2-methoxyquinoxalin-8-
yhpyrrolidin-3-ylcarbamate, 1-(2-methoxyquinoxalin-8-yl) pyrrolidin-3-amine, (R)-1-(2-methoxyquinoxalin-8-
yhpyrrolidin-3-amine, (9)-1-(2-methoxyquinoxalin-8-yl)pyrrolidin-3-amine. Biological activity results were
statisfactory.

Keywords: Quinoxaline derivaties, Organic synthesis, Pharmidca applications and Biological activity.

INTRODUCTION

Quinoxaline and its derivatives are important mjgo containing heterocyclic compounds of variouddgjically
interesting properties with several pharmaceutigadlications. Substituted quinoxalines are an itgmtrclass of
benzoheterocycles, which constitute the buildingcké of wide range of pharmacologically active coomnpds
having antibacterial [1-6] antifungal [7, 8], amticcer [8-10], antitubercular [11], antileishmarjie2], antimalarial
[13, 14] and antidepressant activities [15, 1650Alsome quinoxalin-2-ones and quinoxaline-2, 3weohave been
reported to show antimicrobial [17, 18], novel, grdtantithrombotic [19], anti-pain and anti-inflaratary [20, 21]
activities. The quinoxaline is described as a loistisr of quinoline, naphthalene, benzothiophenectimelr aromatic
rings such as pyridine and pyrazine. Because ofitindarity between some antitubercular drugs anthayaline,
as well as the presence of the quinoxaline moiegoime broad spectrum antibiotics, it was hopetigh@oxaline
analogs would exhibit antitubercular activity [22].

Some of quinoxaline analogues, such as 2, 3-bgy(@yl)-quinoxaline (DPQ) complexed with transitionetals
are of current interest in view of its binding tdNB.This may suggest that conjugation of biologigadictive
peptides with quinoxaline analogs can lead to resvapeutic agents possessing interesting anticamoperties
[23].

2,3-bis(2-pyridyl)-quinoxaline (DPQ)

Figure-1: Chemical structure of DPQ
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Quinoxaline derivatives constitute the basis of ynasecticides, fungicides, herbicides, as welbamg important
in human health and as receptor antagonists. Adihaarely described in nature, synthetic quinoxalimoiety is a
part of number of antibiotics such as echinomyt&wvomycin and actinomycinwhich are known to inhibie
growth of Gram positivebacteria and also activeirsgjavarious transplantable tumors. In additioningxaline
derivatives are reported for their application yres, efficient electroluminescent materials, orgasg@miconductors
and DNA cleaving agents.

Compounds containing the quinoxaline nucleus ekliliiroad spectrum of biological activity such astmcterial
[40-42], antifungal [43, 44], antiviral [45], antincer [46], antituberculosis [47], antimalarial [4&8d anti-
inflammatory properties [49]. Many researchers haamorted the synthesis and biological activitygafnoxaline
derivatives [50-53]. In the light of these facts wecided to synthesize some new quinoxaline dévast
incorporating aromatic aldehyde and aromatic amingeties attached to a 2-hydroxy-3-methylquinoalmcleus
with an ether linkage followed by the treatmentwitomatic amines or aromatic aldehydes to affatufSbases in
the hope of obtaining better antimicrobial agemd. the synthesized compounds were screened foir the
antimicrobial activity.

Synthetic schemes and Literature report:

The chemical synthesis was initiated with the rieacbf o-phenylenediamine2j with ethyl pyruvate(3) in n-
butanol to yield 2-hydroxy-3-methylquinoxalinet)( which on treatment with POCI3 vyielded 2-chloro-3
methylquinoxaling5). A mixture of compound and 4-hydroxy benzaldehyde was next refluxed iticeniteile for
30 hours to afford 2ptformylphenoxy)-3-methyl Quinoxalin€7) as intermediate. Mixtures of compourdand
various substituted aromatic amines were refluxedethanol to afford 2-[4-(substituted benziminonyéth
phenoxy]-3-methylquinoxaline8a—e In another set of reactions, compohdas refluxed wittp-aminophenol in
acetonitrile for 30 hours to yield 4-(2-methylqukadin-3-yloxy) benzamine(10) as a second intermediate.
Compoundl0 was refluxed with different substituted aromatieftydes in order to prepare compoufda—e The
structures of all newly synthesized compounds wéueidated on the basis of their spectral and dicalydata. The
IR spectrum of compound showed absorption bands at 3,038 cm-1 due to Cié&hking, atl,600 cm-1 due to
C=N stretching, a strong band at 1,699 cm-1 dwntaldehyde function and a band at 1,222 cm-1altieet C-O-
C aryl ether (C-O stretching). Its 1H-NMR spectrahowed a singlet (3H) at2.870 due to CH3 protons, a broad
set of multiplets betweeb 6.6 - 8.0 (8H) due to aromatic hydrogens and apskaglet atd 10.07 due to an
aldehyde proton. This indicated that a free aldehfgohction was present which could be reacted witbstituted
aromatic amines to form Schiff bases.

NH, n-butanol POC I3
+  CH3COCOOC2H5 = o @[ I -
NH,

3
2
O-phenyl Ethylpyruvate
enediamine 3- methquumoxahn 2(1H)-one
HoN o~ R
| =
Substituted
+ cHo amines
N’ CI HO @[ CHO ——>»
K2CO3(anhydrous)

6 Acetonitrile, Reflux Etg(ﬁjnxol
2-Ch|0r0-3-methyl 4-hydroxy é-(Z-rT}Sthglguinoxalin-3-y|oxy)
quinoxaline benzaldehyde enzaldehyde

N\ CH3 H /7R
I /O/CW \
N~ O

8a-e

N-((4-(2-methylquinoxalin-3-yloxy)phenyl)methylene)-4-substituted benzenamine

R=H; CI;CHS3; 4-COOH; 2- CH3 6- CH3 Compounds
Figure-2a: Literature synthetic process of quinoxahe derivatives
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Substituted

N CHs . NH2 - Anhydrous K2C 03 N, CHs benzaldehydes
_ — > @[ I NH, —————>
N >al HO Acetonitrile, reflux “~o
N Ethanol
9 10
S 4-(2-methylquinoxalin-3-yloxy) Reflux
2-chloro-3-methyl 4-aminophenol benzenamine
quinoxaline
N. CHs R
LT oynee
N~ O H

lla-e
4-(2-methylquinoxalin-3-yloxy)-N-substituted benzylidene
benzenamine

R= 4-OH; 2-NO2 ;4-N(CH3)2 ; 2-OH,3-OCH3 ; 2-OCH3,,
3-OCH3 ,40CH3 Compounds

Figure-2b: Literature synthetic process of quinoxahe derivatives

Similarly the IR spectrum of compourdd showed two bands at 3,466 cm—-1 and 3,425 cm-1alperhary amine
N-H stretching, while other bands at 3,041 cm-1 ®tu€H3 stretching and a band atl, 220 cm-1 du€10-C)
aryl ether were also present. In the case of tlerrivediatel0, the 1H-NMRspectrum showed a sharp singlet at
2.825 due to the protons of a CH3 group attacheatig¢aquinoxaline ring, a broad D20 exchangeablglsiratd
3.742 due to NH2 protons, and a characteristic atignmproton multiplet betwee& 6.77-8.00 ppm. A singlet at
aroundsd 8.40-9.03 due to presence of the (CH=N-) groufhexcompound8a—eand 1la—eclearly suggested the
formation of the expected Schiff bases. IR, 1H-NBfctra and elemental analytical data of compo8adsand
1la—eonfirmed the structures of the newly synthesizetigounds.

Antimicrobial Activity:

The antibacterial activity was determined by theediiffusion method at the concentration ofiisOper disk. All the
synthesized compounds were tested in vitro forrtlaitibacterial activity against micro organism<hsuas
Staphylococcus aureus, Bacillus subtilis (Gram tp@y, Escherichia coli, Pseudomonas aeruginosaar(Gr
negative), using ciprofloxacin as standard antdérgait The results of activity, presented in Fable 2 suggested
that compoundg, 8a, 8¢, 8d, 8e 1laandllcwere highly active against both Gram positive andr® negative
bacteria, among them compounfls, 8d, 11a 11¢ and 1le were specifically highly active against E. coli.
Compound8a possessed no activity against Bacillus subtilism@ounds8b, and 8c showed no activity against
Pseudomonas aeruginosa .Compodlibdshowed no activity against Escherichia coli anduBeenonas aeruginosa.
The rest of tested compounds were found to havesratel antibacterial activity. The high activitya@mpounds,
8a, 36¢ 8d, 8eandllccould be explained on the basis of the contribstiohincorporated aromatic ring and —CH3
groups, which we know should increase the lipopityliof the compounds. This increase in lipophilicivould help
their permeability through the microbial cell wedisulting in higher activity. Compour8 may be considered the
analogue of benzoic acid (a known Antimicrobialdbe presence of the —-COOH group.

The antibacterial activity was assayed by agareptisc diffusion method [57] at the concentratidrb0 pug per
disk. All the synthesized compounds were testedtio for their antibacterial activity against micorganisms such
as Staphylococcus aureus, Bacillus subtilis (grasitive), Escherichia coli, and Pseudomonas aenggefgram
negative) strains. Each test compounds were disgdalv dimethylsulphoxide (DMSO) to get a concemrabf 10
mg/mL. The disc (6 mm in diameter) was impregnatétt 5 uL of each test solution to get 3@/disc, air dried
and placed onthe agar medium, previously seedddQa2t mL of broth culture of each organism for IRits. The
plates were incubated at 37 °C for 24 hours andirthibition zones measured in mm. Discs impregnatét
DMSO were used as a control and ciprofloxacin déscantibacterial reference standard.

Antifungal Activity:

The antifungal activity was tested against strainhsas A. Niger and C. albicans, using fluconazlst@andard
antifungal. Compounds, 10, and1lashowed moderate activity against both strains. Gamgs8a, 8b, 8¢, 8d and
8e showed no activity against A. Niger. Compourdsd, 11¢ 11d and 11e showed moderate activity against A.
Niger but no activity against C. albicans.

266
Scholar Research Library



Subba Rami Reddy SRet al Der Pharmacia Lettre, 2016, 8 (1):264-274

The antifungal activity [58] was assayed by the ddambud dextrose agar media plate disc diffusiorhotktat a
concentration of 5Qug per disk. All the synthesized compounds wereetes vitro for their antifungal activity
against micro organisms such as Aspergillus Nigel @andida albicans. Each test compound was desaly
dimethylsulphoxide (DMSO) to get a concentrationl8f mg/mL. The disc (6 mm in diameter) was imprégda
with 5 puL of each test solution to get 5@/disc; air dried and placed on the Sabouraud dsstagar media,
previously seeded with 0.2 mL of broth culture atle organism for 18 hours. The plates were incubate?2 °C
for 48 hours and the inhibition zones measured m. iscs impregnated with DMSO were used as a negat
control and fluconazole discsas antifungal refeeestandard. The results have already been shown Aable 2

/@EN OXALIC ACID /C[ I POCI3 /C[N\ICI
cl NH, 4N T e DMF Cl N”>cl
12

13 14

Y

N\Id N2H4H20 N\:[Cl RCHO
C|/©[N/ Cl CI- : :N/ NHNH,

14 15
N._Cl Chloranil /@[N\:[Cl TEBAC _
I e S .
CI/©:N/ NH-N=C-R NF,\’]\' Acetonitrile
H R
16 17

Iohd
Cl NN

R

18a-j
Figure-3: Literature synthetic process of quinoxalne derivatives

Table-1: Functional grops for 18a-j derivatives

Compound R Rl

18a OMe -Cl

LT
18b @ -SCH2COOH
: F

18c -OMe

18d (@) -SCH2COOH

W,
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18e -Cl
o

18f \\ : _N\’C2H5
CoHs

18g /~ N\
N

18h C3H7 —
__/

18i S -SCH2COOH

\
18]
CoHs

Preparation of analogué9—-22was readily achieved as outlined in generic figlir®alladium-assisted coupling of
an appropriately Substituted bromobenzene with3tznino Bocprotected pyrrolidine derivative affoddihe 3-
amino Boc-protected N-arylpyrrolidine. Deprotectionder acidic conditions afforded analogues 19+22dod
overall yield. [f0-71].

“NHCO,Bu U\NHC%B“

OH Br N N
PN Aq HBr . ij H \ TFA, DCM
w ——————» Ry » R
= | _—
Reflux, 6 hr 7 Cs2C03, Pd(OAc)2 40°C. 18h
BINAP, 1-4-Dioxane 21 '
19 20 100°C,'18h

Figure-4: Literature synthetic process of quinoxalne derivatives

Preparation of analogu@8—25was readily achieved as outlined in genégare-5. Palladium-assisted coupling of
an appropriately

Substituted bromobenzene with the 3-amino Bocpteteqyrrolidine derivative afforded the 3-amino Boc
protected N-arylpyrrolidine. Deprotection underdaciconditions afforded analogues 23-25 in goodralV/gield.

[70-71]
(TNHCOZBU NHCO,BuU (\XNHZ
N N 1) 4M HCI, dioxan (1:1) N
/mCFa H _ ﬁca 80°C, 2h hoa
cI” N~ K2CO03, DMF 2 _ AN
ClI” 'N 2) basify (pH12), DCM  CI” 'N
23 100°C, 7h, 83%
24 25
Figure-5: Literature synthetic process of quinoxalne derivatives
Objective:

Quinoxaline derivatives are a class of substanoesgssing a broad spectrum of pharmacologicaliéesivsuch as
antibacterial and antifungical. The objective aétlesearch is to synthesize below Quinoxaline aamgs.
i. 8-bromo-2-methoxyquinoxaling7:
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ii. tert-butyl 1-(2-methoxyquinoxalin-8-yl) pyrrolidi@-ylcarbamate8:

iii. tert-butyl (R)-1-(2-methoxyquinoxalin-8-yl) pyrrdiin-3-ylcarbamat@8a:
iv. tert-butyl (S)-1-(2-methoxyquinoxalin-8-yl)pyrrolit-3-ylcarbamate28b:
v. 1-(2-methoxyquinoxalin-8-yl) pyrrolidin-3-amir29:

vi. (R)-1-(2-methoxyquinoxalin-8-yl)pyrrolidin-3-amir#9a:

vii. (S)-1-(2-methoxyquinoxalin-8-yl)pyrrolidin-3-amirk9b:

EXPERIMENTS AND SYNTHETIC PROCESS

1. Synthesis of 8-bromo-2-methoxyquinoxaline 27:

To a stirred solution of 3-methoxyquinoxalin-5-26 (4 g, 22.727 mmoles) in 40 mL of Dimethyl formamide
(DMF), cooled to the O°C and slowly added PBt.36 g, 27.272 mmoles) at 0°C. The reaction méxtuas stirred

at room temperature for 5 hours; reaction was mosit by TLC, after complection of reaction quenchéth
saturated N&CO; solution and extracted with ethyl acetate (100 mnhg separate the layers, taken organic layer and
washed with water (50 mL). Taken organic layer dridd with anhydrous N&GQ, filtered and concentrated under
vacuum to get 8-bromo-2-methoxyquinoxalRigas a brown solid.

2. Synthesis of tert-butyl 1-(2-methoxyquinoxalin-8-y) pyrrolidin-3-ylcarbamate 28:

To a stirred solution 08-bromo-2-methoxyquinoxalin7 (4 g, 16.086 mmole) in 1, 4- dioxane (150 mL) was
added Cg££0; (16.38 g, 50.42 mmoles), Riba (1.23 g, 1.344 mmoles), Xantphos (2.42 g, 4.201ohes) and tert-
butyl pyrrolidin-3-ylcarbamate (3.43 g, 18.44 mn®)lat room temperature and then heated to 100°6 fawurs.
Cooled to the room temperature and filtered witliteeeTaken filtered mls and distilled out complgte get crude
product.

Purification: The crude product was purified by silica gel (1@®-2nesh) column chromatography. The product
was eluated with 2% Methanol in DCM, collected fimgs and concentrated under vacuum to give tetHdu(2-
methoxyquinoxalin-8-yl) pyrrolidin-3-ylcarbama®8 as a yellow solid.

3. Synthesis of tert-butyl (R)-1-(2-methoxyquinoxalin8-yl) pyrrolidin-3-ylcarbamate 28a:
According to the same procedure (Preparation ot@8&butyl (R)-1-(2-methoxyquinoxalin-8-yl) pyridin-3-
ylcarbamate?8awas prepared.

4. Synthesis of tert-butyl (S)-1-(2-methoxyquinoxalin8-yl)pyrrolidin-3-ylcarbamate 28b:
According to the same procedure (Preparation ot@8butyl (S)-1-(2-methoxyquinoxalin-8-yl) pyridin-3-
ylcarbamate8b was prepared.

5. Synthesis of 1-(2-methoxyquinoxalin-8-yl) pyrrolidn-3-amine 29:

To a stirred solution of tert-butyl 1-(2-methoxygakalin-8-yl) pyrrolidin-3-ylcarbamat28 (2g, 5.813 mmoles) in
Dichloromethane (40 mL) was added Trifluoro acetid (2.65 g, 23.255 mmoles) at 0°C and then alibteestir

at rt for 2 hours. The complection of the reactieass monitared by TLC. The reaction mixture wasatiéa with
water 950 mL) and DCM (100 mL) separate the lay&eken aqueous layer and adjucted the pH to 710 aqt
NaHCQG; solution and extracted with 10% Methanol in DCMX2400 mL). The combined organic layers were
dried over NgSQ,, filtered and concentrated in vacuo to obtain 1hg€2-methoxyquinoxalin-8-yl) pyrrolidin-3-
amine29as a yellow solid.

6. Synthesis of (R)-1-(2-methoxyquinoxalin-8-yl)pyrroidin-3-amine 29a:
According to the same procedure (Preparation of RP)L-(2-methoxyquinoxalin-8-yl) pyrrolidin-3-amer29awas
prepared.

7. Synthesis of (S)-1-(2-methoxyquinoxalin-8-yl)pyrratlin-3-amine 29b:
According to the same procedure (Preparation of(8p)1-(2-methoxyquinoxalin-8-yl) pyrrolidin-3-anér29b was
prepared.
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Figure-6: Synthetic process flow

270
Scholar Research Library



Subba Rami Reddy SRet al

Der Pharmacia Lettre, 2016, 8 (1):264-274

RESULTS AND DICSUSSION

All Quinoxaline compounds are synthesized and wek#racterized. All steps compounds vyields are faati@ry.
Table-2 represents complete characterization anthsgis results. Table-3 shows antimicrobial reswith growth

rate.

Table-2: Chemical molecules 27 to 29 results

Compound

Synthetic Results

8-bromo-2-methoxyquinoxalin27

Yield 4.0 gm, (74.07%)
HPLC purity 90.79%

3436, 3025, 2989, 2923, 1739, 1667, 1602, 1578,164670, 1437,
IR (In KBr) 1392, 1360, 1320, 1306, 1255, 1207, 1189, 11716,10812, 982,

910, 812, 752, 718, 641, 536, 465 Tm

'H NMR (CDCI 5/TMS)

3 4.20 (s, 3H), 7.4-7.5 (m, 1H), 7.95-8.0 (d, 2H}%-8.5 (s, 1H).

tert-butyl 1-(2-methoxyquinoxalin-8-yl

pyrrolidin-3-ylcarbamat@8

Mass (m/z) 240.90 (M+2).
Yield 2.0 gm, (34.72%)
LCMS purity 95.99%

'H NMR (CDCI5/TMS)

5 1.4-1.5 (s, 9H), 2.0 (broad, 1H), 2.2-2.3 (m, 1818-3.9 (m, 2H),
4.0 (s, 3H), 4.2 (m, 1H), 4.3-4.4 (broad, 1H), féoad, 1H), 7.4-
7.5 (m, 1H), 7.95-8.0 (d, 2H), 8.4-8.5 (s, 1H).

tert-butyl (R)-1-(2-methoxyquinoxalin
8-yl) pyrrolidin-3-ylcarbamat@8a

Mass (m/z) 345.37 (M+H).
Yield 36% vyield
LCMS purity 93.08%

4 NMR (CDCIl yTMS)

3 1.4-15 (s, 9H), 2.0 (broad, 1H), 2.2-2.3 (m, 1818-3.9 (m, 2H),
4.0 (s, 3H), 4.2 (m, 1H), 4.3-4.4 (broad, 1H), f8oad, 1H), 7.4-
7.5 (m, 1H), 7.95-8.0 (d, 2H), 8.4-8.5 (s, 1H).

tert-butyl (S)-1-(2-methoxyquinoxalint
8-yl)pyrrolidin-3-ylcarbamat@8b

Mass (m/z) 345.35 (M+H).
Yield 38% vyield
LCMS purity 95.99%

4 NMR (CDCI yTMS)

5 1.4-1.5 (s, 9H), 2.0 (broad, 1H), 2.2-2.3 (m, 1818-3.9 (m, 2H),
4.0 (s, 3H), 4.2 (m, 1H), 4.3-4.4 (broad, 1H), féoad, 1H), 7.4-
7.5 (m, 1H), 7.95-8.0 (d, 2H), 8.4-8.5 (s, 1H).

1-(2-methoxyquinoxalin-8-yl)

pyrrolidin-3-amine29

Mass (m/z) 345.37 (M+H).
Yield 1.2 gm, (85.71%)
LCMS purity 99.77%

HPLC purity 98.44%

Optical rotation [o]p>

—1.05° [C= 1.22% in CHGJ

IR (In KBr)

3371, 3285, 3181, 3048, 2930, 2855, 1616, 159915508, 1471,
1455, 1417, 1376, 1342, 1311, 1289, 1254, 12122 111729, 1085,
1044, 1010, 945, 895, 834, 807, 775, 738, 703, 642, 580 cm™.

'H NMR (DMSO-d6/TMS)

8 1.6-1.8 (m, 3H), 2.0 (m, 1H), 3.6 (broad, 2H),-3.85 (broad,
1H), 3.85-4.1 (s, 5H), 7.4-7.5 (m, 1H), 7.95-8.0 ZH), 8.4-8.5 (s,
1H).

(R)-1-(2-methoxyquinoxalin-8-

yl)pyrrolidin-3-amine 29a

Mass (m/z) 245.22 (M+H).
Yield 86% yield
LCMS purity 98.99%
HPLC purity 99.51%

Optical rotation [o]p*

76.25° [C= 1.24% in CHGJ

IR (In KBr)

3371, 3285, 3181, 3048, 2930, 2855, 1616, 159%,1H08, 1471,
1455, 1417, 1376, 1342, 1311, 1289, 1254, 12122 111729, 1085,
1044, 1010, 945, 895, 834, 807, 775, 738, 703, 62, 580 cm’”.

4 NMR (DMSO-d6/TMS)

8 1.6-1.8 (m, 3H), 2.0 (m, 1H), 3.6 (broad, 2H),-3.85 (broad,
1H), 3.85-4.1 (s, 5H), 7.4-7.5 (m, 1H), 7.95-8.0 Z#), 8.4-8.5 (s,
1H).

(S)-1-(2-methoxyquinoxalin-8-

yl)pyrrolidin-3-amine 29b

Mass (m/z) 245.22 (M+H).
Yield 88% vyield
LCMS purity 99.77%
HPLC purity 98.44%

Optical rotation [o]p>

—59.9° [C=1.23% in CHG]

IR (In KBr)

3371, 3285, 3181, 3048, 2930, 2855, 1616, 1599%,15508, 1471,
1455, 1417, 1376, 1342, 1311, 1289, 1254, 12122 11129, 1085,
1044, 1010, 945, 895, 834, 807, 775, 738, 703, 682, 580 cm™.

4 NMR (DMSO-d6/TMS)

8 1.6-1.8 (m, 3H), 2.0 (m, 1H), 3.6 (broad, 2H),-3.85 (broad,
1H), 3.85-4.1 (s, 5H), 7.4-7.5 (m, 1H), 7.95-8.0 ZH), 8.4-8.5 (s,
1H).

Mass (m/z)

245.22 (M+H).

271

Scholar Research Library




Subba Rami Reddy SRet al Der Pharmacia Lettre, 2016, 8 (1):264-274

29, 29a and 29b Aspergillus
Figure—7: Antifungal activity by disc diffusion method for 29, 29a and 29b

Table—3: Antifungal activity results (29, 29a and 2b)

Zone of inhibition (mm)
S.No | Compd Aspergillus Niger
50ug | 100pg| 150ud
1 29 3mm| 4mm 4mm
2 29a 3mm 5mm 4mm
3 29b 3mm| 4mm 5mm

Zone of inhibition for standard samples: Aspergillus Niger (08mm); Abbreviation: NS= Not significant.
CONCLUSION

Quinoxaline derivatives are pharmacologically astivompounds having antibacterial, antifungal, amger,
antitubercular, antileishmanial, antimalarial anchtidepressant activities. Quinoxaline derivativese a
benzoheterocycles, quinoxalin-2-ones and quinoge2in3-diones. Some of quinoxaline compounds amthegized
and characterized such as 8-bromo-2-methoxyquimeatert-butyl 1-(2-methoxyquinoxalin-8-yl) pyridin-3-
ylcarbamate, tert-butyl (R)-1-(2-methoxyquinoxalind) pyrrolidin-3-ylcarbamate, tert-butyl (S)-1-(2
methoxyquinoxalin-8-yl)pyrrolidin-3-ylcarbamate, (2-methoxyquinoxalin-8-yl) pyrrolidin-3-amine, (RH2-
methoxyquinoxalin-8-yl)pyrrolidin-3-amine,  (S)-1-(@ethoxyquinoxalin-8-yl)pyrrolidin-3-amine.  Biolozal
activity results were statisfactory.
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