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2.3_Dichloro-6-nitroquinoxaline (I) undergoes displacement 
reactions with I-m.:thylpiperazine in the hot to give ihe bis
derivative (2) and at 30°C selectively at position-2 to afford the 
mono-derivative (3). Structure-proof for the latter involves 
tr-ansformation of 3 through hydrazine derivative (4). to the 
traizoloquinoxaline (5) and its I-phenyl derivative (6) and 
comparison of the chemical shifts of protons at C -'I in the pair. 

In the course of out ongoing programme I to develop 
new amoebicides and discovery2 of this activity in a 
series of condensed quinoxalines. we were attracted by 
a literature claim 3 of pronounced antiamoebic activity 
for 6-N.N-dimethylformamidino-2.3-hiJ-N-methyl
piperazinoquinoxaline. We synthesised this by the 
reported procedure and found it to be inactive in our 
test systems. During this process. we observed that an 
early precursor. 2.3-dichloro-6-nitroquinoxaline (I) 
under-lient selective displacement of one of the two 
reactive chlorine atoms to afford the product (3). We 

. expfoTed this finding to synthesize several new 
derivatives for biological evaluation. Further. by a 
series of manipulations ending with the triazolo
quinoxalines (5) and (6). we were able to provide. 
convincing structure proof for product (]). 

The hydrazine derivative 4. obtained from 3 by 
treatment with hydrazine. was transformed to 5 and 6. 
respectively by reaction with triethyl orthoformate and 
benzoyl chloride. In the 90 MHz PMR spectrum of5. 
the C,- H signal appeared at ~.9S as a doublet (J = 2 
Hz: coupling with meta-placed C 7 - H). The same 
signal in 6 appeared upfield at 8.20 while there wen. 
only minor differences in the location of other proton 
signals. The upfield shift is to be attributed to the 
shielding influence bfthe phenyl group at position-I in 
6. which is twisted out of plane. If the monodisplace
ment product of I had the alternative structun' 
(substituents at C-2 and C-3 are reversed in 3). the 
resultant triazoles would be 7 and 8. The signal due to 
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- H would have suffered an upfield movement 
going from 7 to 8 and this would be a doublet with a 
large ortllo coupling (8 Hz). The st ructure of 3 and of all 
resultant products are thus secured. It is to be noted 
that this result would have been expected from 
electronic considerations as well. The arrows on I 
would require C-2 to be more electrophilic than C-3. 

All melting points are uncorrected. PMR spectra 
were recorded in CDC\3 on a Varian A 60 or Brucker 
WH 90 NMR spectrometer and mass spectra on a 
Varian Mat CH 7 spectrometer 

2.3- 8Lu.. 4-m('f Iryl-I-pipcraz inyf)-
6-nitroquil1oxaline (2) 

A mixture of I (16g) and N-methylpiperazine (20g) 
111 2-methoxycthanol (ISO ml) was stirred and heated 
tinder reOm fl)r 16 hr. The mixture was then cooled in 
;In icc·"alt hath and filtered The filtrate was 
("varoratcd iii /'Gcuo and the residue tritura'led with 
water and filtcred. The product was crystallised from 
methylene chloride-cther to give 2 (14 g). m.p. 216-18

0 

(Found: C. 5H. I: H. 6.9; N. 26.1. C 18H25N~02 requires 
C. 58.2: H. 6.8; N. 26.4'%;). PMR.: <52.37 (N -CH3' s). 

2.4-2.7 (CIf 2 -N(CH 3)-CH2 • t). 3.S .. 3.9 (CH 2 

- N(Ar) - C1I 2 • 2 ovcrlapping t). 7.68 (C-8 If; d. J = 10 
Hz). 8.17 (C- 7 H. dd. J = 10. 2.S Hz). 8.SS (C-S H. d. J 
= 2.S Hz). 

J-Ch/oro-2-{ 4·M eth.l'/-I-pipef(Jzillrf)
()-nitroqUlIIII.wline (3) 

A soilltion of I (13.4 g) in methylene chloride 
(150011) W<lS ~tirred at room temperature (30 C) and 
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treat/:d dropwise with I -methylplpcra/inc (I I g). Aftn 
being left overnight. the solvent was evaporated off 
The residue was triturated with water and filtered. Thi' 
product was crystallised from methylene chloride 
hexalle to give J(l2.5g) m.p. 128-30" (Found: C 50.9; H. 
4.7; N, 22.9. CI.lHI4CINsOI requires C. 50.7; H, 4.6; 
N, 27..8'YJ; MS: M + eSCI) 307, e7CJ) 309: PM R: () 2.3 7 
(N - CH), s). 2.60(CHI - N(CH) -CII2: 1),3.77 (CH 1 

--N(Ar)-CHIL 7.77 (C-B H, d, 1= 10 Hz);8.33 (C7 
H, dd, 1= 10, 2.S Hz), 8.63 (C-S H, 1=2.S Hz). 

3,Hydra::ino-2-{ 'I-methyl- J -pipera::iny/)-
6-nilrnquinoxalinl' (4) 

Compound n. S g) hydra/inc hydrate (6 g) and 
ethanol (100 ml) were retluxcd on a water-bath for 2 he 
A dark yellow crystalline solid separated from the 
reaction mixture on cooling. This was filtered off and 
the residue (3 g) recrystallised from chloroform to give 
4, m.p. 245" (Found: C 51.2; H, 5.8. C IJ H

17
N 70 1 

requires C S1.5; H. 5.7,/;;). 

4-{4- Methyl- I -piperaziffyf)-8-nitro-s-tria:olo 
[3,4-a]quinoxaline (5) 

Compound (4. 0.6 g) and triethyl orthoformate 
(Sml) were heated at 120-40° under reflux for4hr. The 
solid that separated was filtered ofT and recrystallised 
from methanol (0.2 g. m.p. 225°) (Found: C· 53.5; H. 
S.2. C I4 H IsN70I requires C 53.7; H. 4.9",;;); MS: M + 

at m/;~ 313; PMR: c5 2.32 (N -CH), s) 2.57 [CHI 

-N(CH1)--CH1 • mJ. 4.43 [Ar-N(CH;!)l. m), 7.40 
(C-6 fl, d . .J~B Hz), X.07(C7 H, dd, 1=2.8 Hz), 8.95 
(C-9f1.d.J=2Hz). 10.07 (C-I H.s). 

I -Phenyl· 4--( 4-methyl- I -pipera:inyl)-
8-nilro-s·t ria:olo[ 3, 4-a ]quinoxaline (6) 

Compound (4, 0.6g) was added with stirring to a 
well-<:ooled solution of pyridine (6 ml) admixed with 
benzoyl chloride (0.3 g). The mi)cture was warmed On a 
steambath until it was clear. heated under reflux at 
100° for I hr, cooled, poured over c'rushed ice and left 
overnight. The solid that separated was filtered ofT. 
washed wllh water and crystallised from methanol (() 
yield 6 (04i;) m,p.19S' (Found: C 61.1: H, 51 

ClOH I 'li'JoO. requires C 61.6: 1-1,4.9); PMR: 62.40(;"\i 
- CH 3' s), 2.67 [CH 2 - N(CH 3)-CH2 • mJ. 4.62 

[Ar - N(CH )2. m). 7,22 (C-6 If, d. 1= 8 Hz). 8.17 (C· 7 
If. dd. 1=, 2. IS Hz). 8.20(C-9 H. d. 1 = 2 Hz). 7. 70(C6 H 5 

at Col). 
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