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Abstract : A new series of acridinic compounds has been prepared alkylating several 
different mercapto azolylheterocycles with an acridinic thioether branched in position 3 with 
an aminoacvlhalide group. Compounds obtained are now under investigation as potential 
trypanocidal drugs. 

Introduction. 

Within the framework of our research on new drugs to be used as antiprotozoal agents, 
acridinyl-9-thioethers have demonstrated a promising in vitro activity against Trypanosoma 
cruzi (1,2) and Leishmania donovani (3) as well. One of the most efficient compounds is the 
3-amino-9-[2,-(diethvlamino)-ethylthio]-acridine (4) but to optimize this derivative is strictly 
needed owing its cell toxicity (5). With the aim of doing that, we intended to prepare a new 
series (figure 1) by substituting the 3-amino function. With this intention, we selected some 2-
mercapto-azoles because of the well known antimicrobial properties of the parent aza 
heterocycles like imidazoles, oxazoles, and thiazoles (6-8). 

^ C H 2 ) 2 - N ( C 2 H 5 ) 2 R = benzimidazolyl 
benzazolyl 
benzothiazDlyl 
thiadiazolyl 

Figure 1. General formula of the acridinyl-9-thioethers prepared 

Results and Discussion. 

At first, 3-amino-9-[2'-(diethylamino)-ethylthio]-acridine 1 was prepared according to the-
method previously described (9). 

In a second stage, 1 was acylated with either bromacetyl bromide or chloracetyl chloride. 
Reaction was achieved in acetone at room temperature but molecular nature of the product 
obtained, chiefly depends upon the reaction time as shown in figure 2. Compounds obtained 
were identified with the help of 'H NMR spectroscopy. 

Finally, 3-chloracetamido-9-[2,-(diethvlamino)-ethylthio]-acridine hydrochloride 2 and 2-
mercaptobenzimidazole dissolved in pyridine in the presence of potassium carbonate, reacted 
at room temperature for 24h to yield one of the title-compounds (Ja). The 2-thiosubstituted-5-
mercapto-l,3,4-thiadiazole reacted with 2 under the same experimental conditions to yield 3b 
In contrast, we never succeeded in purifying the crude obtained by using 2-
mercaptobenzothiazole as starting material under these experimental conditions. Therefore, 
we prepared 3c by dissolving reagents in dimethylsulfoxide in the presence of potassium 
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hydroxide. Mixture was left at room temperature for 24h before the precipitate be washed 
with cold water. Compounds 3d and 3e were similarly obtained from 2-mercaptobenzoxazole 
and 2-mercapto-5-nitrobenzimidazole as starting materials. 

The general synthetic pathway is portrayed in figure 3. 

Chemical data of the compounds obtained are gathered in Table I. 

By the way, one must note that mercapto azole heterocycles could react via two possible sites 
depending on the tautomeric form taken into account. 

As the ' J C NMR spectra of the compounds obtained never show any signals over 0180 ppm, 
this means that the sulfur atom is the reaction site owing to the <XC=S) value which usually 
falls between 185 and 200 ppm. This could be explained by the PEARSON principle (10), on 
the condition that the 3-chloracetamido- t)-[2'-(diethylamino)-ethvlthio]-acridine be considered 
as a soft electrophilic reagent. 

Experimental. 

Melting points have been measured on a Kotier heat bench and are given uncorrected. NMR 
spectra have been recorded on a Bruker ARX200 spectrometer at 20 ± 0.01°C with 
tetramethylsilane as internal standard. The solvents used are listed in Table I. Experimental 
values from microanalyses are within ± 0.4% of the theoretical ones. 

3-chloracetamido-9-[2 '-(diethylamino)-ethylthio]-acridine hydrochloride 2. 

10 mmol (3.25g) of 3-amino-9-[2'-(diethyIamino)-ethylthio]-acridine 7 are dissolved in 
acetone (150 ml) cooled in ice-bath. Chloracetvl chloride (10 mmol ; 0.8 ml)) is fastlv 
dropped under vigourous stimng while temperature is maintained below 0°C. The red 
precipitate obtained is filtered before to be washed with acetone and ether. The compound is 
isolated in the hydrochloride form. 

3 - [2"-(benzimidazolyl)-thioacetamido/-9-[2'-(diethylamino)-ethylthio/ - acridine 3a• and 
3- {2"-(5"-{2'r'-(diethylamino)-ethylthiol-V\3'\4'r-thiadiazolyl)-thioacetamido} - 9 -/2'-
(diethylamino)-ethylthio]-acridine 3b. 

A mixture of 2 (2 mmol ; 0.87 g). 2-mercaptobenzazole (2 mmol), and potassium carbonate 
(8.6 mmole : 1.2 g),-water (5 ml), and pyridine (80 ml) is stirred at room temperature for 24h. 
A large excess of water (800 ml) is then added before the solution be kept in the fridge for 
one night. A yellow precipitate is separated and washed with water. 

3 - [2"-(benzothiazolyl)-thioacetamidoj - 9 - f2f-(diethylamino)-ethylthiof-acridine 3c, and 
3 - [2"-(benzoxazolyl)-tltioacetamido/ - 9 - f2'-(diethylamino)-ethyIthio/ - acridine 3d, and 
3-[2 "-(5 f'-nitrobenzinudazolyl)-thioacetamido/-9-f2 '-(diethylamino)-ethylt/tio/-acridine 3e. 

A mixture of 2 (2 mmol ; 0.87 g), 2-mercaptobenzazole (2 mmol), and 10% aqueous 
potassium hydroxide (2 ml), and dimethylsulfoxide (20 ml) is stirred at room temperature for 
24h. A large excess of water (800 ml) is then added before the solution be kept in the fridge 
for one night. A yellow precipitate is separated and washed with water. The crude is dissolved 
in warm ethanol (50 ml) before a large excess of water (800 ml) be added. The precipitate 
obtained is washed again with water. 1 

415 



Vol3t No. S, 1997 Synthesis of New 3-(Azolylthioacetamido)-Acridinyl-9-Thio 

CM 

CM 

Ο 

X f / 
2 — Ο — Ο — C O 

Ζ — o — o - x 

CM 

cz 

u 

CJ 

1> 
C 

CO 
I E 

416 



Adrian a Fijikova and Jacques Barbe Ηeterocyclic Commun ications 

cn 

<N 
iO 

5 

Ο 

Ο 

Ό Ή 

NC 
VC 

Ο π 

CO "Ο fl^ 

ζ 
rn 

ρ' 

s 

oo η-
υ ο 
— VC 
VO 00 

on <N 
γμ — 

ü ü 
<n 
° £ 
m oo 

X 

CN ι 
U 

- ώ ο 
\Λ oo 
rr VO vo 
— ™ TT 

00 r̂ · 

CJ 
CN <r> 

VC w 
CN 

πί m 
—; r-
Ö vi 

CN · ^ ^ vc r X 
ο 

00 υ Τ 

Z - E -
m Ä — 
" fN r I — - υ 
TT 
ob 

<u 
s 3 

ο $ Λ 
Κ w 

ob m π· I 

X m ο 
^ oi ~ 

Ο NO TT 
v/̂  r^ 

: ο <N 
vo Λ 
CN ^ 

ON 
VC 
fN 

o ^ 

^ Τ 
oo 0 p* ·—' <N m 

Ο m ' — -oj τ 
C 5 
3 w 
Ο Ο ΡΊ ^ 
rS Ö 

x χ CS 

ON 

<N 

' ' 0 
^ N̂ 

00 no *r cn r 
. — m 

w Ο ^ 
—Γ «1 
= 8 ό -

^ vo 
χ ι 

Ο ^ 
o K 
5 T ~ CJ 

00 

- 00 

CJ CN 

S «s 
oo CN : χ ön • ~ ON - 1 
(Ν CJ 

" 8 
ΓΜ 

δ ώ a 

oo 

s ° Pi 2 — — oo 

^ σν ο — ι 
~ ~ CJ CJ 
ν - m η w 
^ - η αν οο 
£ ο oo" ^ ^ c π η κ C - - «η 

9, 1 
C C 

- S S 
{ η * * 
χ 

C O — Χ — <Ν ~ 

= 8 ο 
s o c W 
= ΓΝ 

Ο w TT 
^ Ξ Ob 
CN . vo 
_ r··* ~ 

Τ 
U 
m wn 

00 _ 
r\ ^ U CN 
Ov r̂ TT 
On Τ CN (J 

wn 
rS 
CJ ΓΝ 
Π ^ 
o r̂ i 
Ο ό rn ^Zs 

« m 
Γ^ vo 
Ov ο = ~ ΓΝ 
00 — 

Ο 

Τ U 
u w 

X m 

Ο 
r- cn 

CT 
Χ σ 
•ο ο ^ ττ 
Ξ <N 

- Ο 
' υ 

Ö 
υ 

ο on U Q 
Ο 

oo ζ: 
CN 

νθ CN CN — TT 

WNO 
CN vb 
00 ^ TJ- ^ 
— r-

ύ ζ 
w s 
TT <N 
Ο — 
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N,N-{bis-3.3'-[9-(2 "-diethylaminoethylthio)acridinyl}-ß-(l-aminoacetamide) 4. 

A solution of / (3 mmol: 1 g) in 50 ml of acetone is stirred at room temperature. Bromacetyl 
bromide (4.5 mmol ; 0.4 ml) is added dropwrse. The mixture is stirred continuously for 3h. 
The red precipitate obtained is filtered before to be washed with acetone and ether. 
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