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T. Iashvili, N. Nikoleishvili, E. Katsadze*

Ivane Javakhishvili Tbilisi State University
Elene.katsadze@tsu.ge

Abstract: 
New hetero cyclic system 1N,3N-bis(4-(1H-benzo[d]imidazol-1-yl)thiazol-2-yl)naphthalene-1,3-diamine has been synthesized in 
stagedprocess transformation of 1,3-di-Aminophenylnaphthalene. Oxo- and Halogen-containing Thiazo-Naphthyl-di-amine sys-
tems were synthesized and characterized as Intermediary products. Preparative Method of delivering 1,1'-(naphthalene-1,3-diyl)
bis(thiourea) has been processed and optimal conditions for these reactions are determined.
There has also been conducted the condensation of 1,1'-(naphthalene-1,3-diyl)bis(thiourea)with Ethyl Bromine of Acetate with for-
mation of relevant 2,2'-(naphthalene-1,3-diyl¬bis(azanediyl)¬)bis(thiazol-4(5H)-one). Here has also been determined the optimal 
conditions of the Cyclization reactions. Reactions of Chlorinating 2,2'-(naphthalene-1,3-diylbis(azanediyl))bis(thiazol-4(5H)-one) with 
Phosphorus Oxychloride were carried out. It has been established that productivity of chlorinating reaction is the highest for initial 
Oxy compounds Phosphorus Oxychloride and Pyridine in case when taken in equimolar correlation.Condensation of 1N,3N-bis-(4-
chlortiazol-2-yl)naphthalene-1,3-diamine with benzimidazole was performed the final compound.
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We carried out the implementation of syntheses of new 
Naphthalene ring containing biologically active compound 
which consists of different Hetero cycles. In particular, via 
staged process, transformation of naphthalenediaminewe 
have synthesized new di-Thiazo¬naphthyl¬amine,contain-
ing ring of Imidazole. As Intermediary products are charac-
terized naphthalene-bis-thiourea, Oxo- and Halogen-con-
taining systems which in turn are interesting because of 
their structural likeness to other, well known biologically 
active compounds.

Studies of naphthalene-bis-thiourea have attracted in-
creasing attention due to their potential use in agricul-
ture insecticidal, herbicidal, and pesticidal activities; 
Some thiourea derivatives arewidely used in many fields 
including pharmaceutical industry due to the biological 
properties such as antimicrobial, antibacterial, antifungal, 
anticancer, etc.[1-8]. Furthermore, aryl and acyl thiourea 
derivatives are attractive model compounds for studies in 
solid-state chemistry due to their tendency to form intra- 
and intermolecular hydrogen bonds of the N-H proton-do-
nor groups to sulfur and carbonyl oxygen atoms.  Recently, 
compounds of thiourea in coordination with metal com-
plexeshave been reported by many researchers such as 
NLO materials [9].

Our aim on first stage was to produce Naphthalenedi-
amine di-Thiocarbamide. From publications we are aware 
of two exit ways of obtaining Thiocarbamide from Aromat-
ic amines: one staged method of syntheses as well as multi 
staged-we used both these ways. It turned out that in case 
of 1,3-Naphthalenediamineone stage reaction in progress. 
Is characterized with low productivity in other words it has 
low outcome compare to replacing Anilines, mentioned 
in publications. This can be explained on the huge size of 
Naphthalene’s nucleus creates steric obstacles.

In order to increase the productivity, outcome of 
1,1'-(naphthalene-1,3-diyl)bis(thiourea) (5)we conduct-
ed the stageby stage reaction (scheme 1), via interac-
tion of Benzoyl Chloride (1) and Ammonium Thiocyanide 
in Acetone environment. We at first got intermediary 
product Benzyl Thiocyanate (2) by interaction of which 
with1,3-Naphthalenediamine (3) (in molar correlation 
2:1) obtained product N,N'-((naphthalene-1,3-di-yl-bis-
(azanediyl))-bis-(carbonothioyl))-¬dibenzamide (4) as a 
result of alkaline hydrolyses. We produced corresponding 
di-Thiocarbamide (5) at outcome percentage accordingly. 
The structure of the product we got resolved by electronic 
spectrum.
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On the following stage we proceeded with cyclization 
(Scheme2) of Naphthalene di-Thiocarbamide (5). Ethyl 
bromoacetate has been used as cyclizating agent. Reaction 
was conducted at temperature of 80 0C in Ethanol envi-
ronment Oxo-substances (6) are obtained in 55% (Scheme 
2).
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Scheme 2. Preparation of 2,2'-(naphthalene-1,3-diyl-
bis(azanediyl))bis(thiazol-4(5H)-one)

 On the third stage of work we carried out desoxychlo-
rination. There are many descriptions of such cases in 
publications. As most of them are characterized with low 
outcomes, our aim was to find out optimal conditions of 
desoxychlorinationreactions in order to increase the pro-
ductivity.

We carried out desoxychlorination experiment changing 
concentration of interactive substances, temperature and 
the time of the reaction. The outcome of targeted product 
was still low in all cases. By heating 6 substance and POCl3 
mixture at 60 °C with correlation of Pyridine 1:1:1 we ob-
tained 23% outcome of the final product (7) (Scheme 3)
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Scheme 3. Preparation of1N,3N-bis-(4-chloro-4,5-dihydrothi-
azol-2-yl)naphthalene-1,3-diamine

We were unsuccessful in increasing the productivity even 
when we replaced Pyridine with N, N-dimethylaniline.

It is known from publications that reactions of desoxy-
chlorination are conducted in Phosphorus Oxychloride 
without base. In our case even in likewise conditions we 
got resinous mass and final product was formed only as 
a trace. From our point of view above mentioned results 
can be explained by fact that in case of exceeding amount 
of Phosphorus Oxychloride we may get an intermediary 
products O-Phosphates as well as Dimer (0,0)-Phosphates 
(scheme 4) [10].
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Scheme 4. Structure of intermediary products O-Phosphates 
and (0,0)-Phosphates

On the last stage of synthesis product 8 were obtained 
by nucleophilic aromatic substitution in DMF solution, 
using thebenzimidazole in excess as reagents and bases 
(Scheme 5).

The reaction was carried out at the temperature 80 0C 
for as long as 24 hours at constant mixing and resulted in 
reaching 35 % of productivity of targeted product (8).

Was studied of a preparative method for the production of 
1,3-Naphthyl di-Thiourea is approved. The optimum con-
ditions for the reaction are established; 
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Scheme 1. Synthesis of Dithiocarbamide 5.
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Scheme 5. Preparation of 1N,3N-bis(4-(1H-benzo[d]imidaz-
ol-1-yl)thiazol-2-yl)naphthalene-1,3- diamine

Was carried out Condensation of Naphthalene di-Thio-
carbamide with ethyl bromoacetate corresponding to 
2,2'-(naphthalene-1,3-diyl-(azanediyl))-bis-(thiazole-
4(5H)-one). The optimal conditions for the cyclization re-
action.Have been establishedthe oxychlorination reaction 
was carried out. In order to increase the yield, the opti-
mal reaction conditions were selected: the best yield is 
achieved when the initial oxo-compounds, phosphorus 
oxychloride and pyridine are taken in equal proportions.

Condensation of 1N,3N-bis-(4-chlortiazol-2-yl)naphtha-
lene-1,3-diamine with benzimidazole was performed. Op-
timal reaction conditions are established.

The date of the IR and NMR spectras are given in the ex-
perimental section.

Experimental Part
Chemical Procedures. General. NMR spectra were record-
ed with a BrukerAvance 400 MHz spectrometer at 300 K, 
using TMS as an internal standard. IR spectra (KBr) were 
measured with a Bruker Tensor 27 spectrometer.

2,2'-(naphthalene-1,3-diylbis(azanediyl))bis(thiazol-4(5H)-
one) (6). The Naphthylthioureas (5) (27 mmol) were dis-
solved in 90 mL of ethanol pa at 45 °C. To this solution 
ethyl bromoacetate (70 mmol) was added, and the mix-
ture was stirred at this temperature for 2 h. After cooling 
to room temperature, the mixture was neutralized with 
aqueous ammonia. Drop wise addition of water when 
stirring led to precipitation of the product, which was re-
moved by filtration and dried. Yield:  55%; white crystals. 
Mp: 255-257°C;1H NMR (DMSO-d6): δ (ppm) )11.97 (s, 1H), 
10.35 (s, 1H); 7.91(trip, 2H, J= 7.8; J= 8.2),  7.70 (d, 1H, 
J=8.2 ), 7.55-7.45 (m, 2H), 7.05 (d, 1H, J=7.16), 4.05 (s, 2H); 
3.97 (s, 2H). 13C-NMR (400 MHz, CDCl3): 175.22; 126.44; 
134.38; 128.41; 127.57; 126.88; 126.44; 126.26; 124.82; 
123.45; 116.44; 34.78;  IR (KBr, ν, cm-1): 3383, 1299 (N-H), 
3091 (C-H), 1689 (C=O), 1562, 1470 (C=N, arom. C=C).

1N,3N-bis(4-chloro-4,5-dihydrothiazol-2-yl)naphtha-
lene-1,3-diamine (7).  A mixture of the appropriate com-
pound 6 (4.8 mmol), 3 mL of POCl3, and 0.4 mL of pyridine 
was refluxed for 3 h. After the mixture was cooled to room 
temperature, the solvent was removed under reduced 

pressure. The residue was dissolved in ether, and the solu-
tion was washed twice with 5% aqueous NaOH, brine, 
and water. The solvent was dried (Na2SO4) and removed 
under reduced pressure. The crude product was purified 
by column chromatography (Hexane:Diethyl ether, 5:1). 
Yield:  23%, Mp: 185°C, Rf= 0.35(Hexane:Diethyl ether 
3:1), 1H NMR (DMSO-d6): δ (ppm) )10.33 (s, 1H), 10.28 (s, 
1H), 8.20-8.18 (m, H) 8.00 (d, H, J= 7.28), 7.96-7.94 (m, 
H), 7.72 (d, H J=8.2), 7.57-7.50 (m, 2H), 6.81 (s, H); 6.34 
(s, H). 13C-NMR (400 MHz, CDCl3): 174.63; 143.91; 133.84; 
127.87; 127.03; 126.35; 125.74; 124.33; 122.90; 115.97; 
34.75.IR (KBr, ν, cm -1): 341, 3326, 3030, 2968, 1599, 1508, 
1353, 1299, 768, 716

Synthesis of Target Derivates 8. The appropriate compound 
7 (3.6 mmol) and the benzimidazole (36 mmol) were 
stirred in 7.5 mL of DMF at 80 °C for 2-8 days (TLC control). 
The mixture was cooled to room temperature and poured 
into 300 mL of 5% aqueous Na2CO3. The crude product 
was filtered off, dried, and purified by column chromatog-
raphy (SiO2, ethyl acetate). Yield: 35%;  Mp: 272°C, Rf= 0.40 
(Hexane:Diethyl ether 3:1), 

1H NMR (DMSO-d6): δ (ppm) ) 10.51 (s, 1H), 10.28 (s, 1H), 
8.55 (dd, 2H), 8.08 (d, 2H); 7.99-8.00 (m, 4H); 7.21-7.31 
(m, 7H); 6.79 (s, 1H); 6.50 (s, 1H); 5.78 (s, 1H);13C-NMR(400 
MHz, CDCl3): 174.63; 143.91; 134.67; 133.84; 130.50; 
128.15; 127.87; 127.03; 126.35; 126.26; 125.90; 125.74; 
124.33; 122.90; 120.47; 119.67; 115.97; 34.75.IR (KBr, ν, 
cm-1): 1585, 1630, 1700, 3225.
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1N,3N-ბის(4-(1H-ბენზო[d]იმიდაზოლ-1-yl)თიაზოლ-2-yl)ნაფთალენ-1,3-დიამინის 
სინთეზი და გამოკვლევა
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რეზიუმე. 1,3-დი-ამინოფენილნაფთალინის საფეხურებრივი გარდაქმნით სინთეზირებულია იმიდაზოლის ბირთვის 
შემცველი ახალი ჰეტეროციკლური სისტემა - 1N,3N-ბის(4-(1H-ბენზო[d]იმიდაზოლ-1-ილ)თიაზოლ-2-ილ)ნაფთალინ-1,3-
დიამინი. შუალედური პროდუქტების სახით სინთეზირებული და დახასიათებულია დი-თიაზო-ნაფთილამინისოქსო- 
და ჰალოგენის შემცველი სისტემები. დამუშავებულია 1,1'-(ნაფთილენ-1,3-დი-ილ)ბის (თიოშარდოვანას) მიღების 
პრეპარატული მეთოდი. დადგენილია რეაქციის მიმდინარეობის ოპტიმალური პირობები. ჩატარებულია1,1'-(ნაფთილენ-
1,3-დი-ილ)ბის (თიოშარდოვანას) კონდენსაცია ეთილბრომაცეტატთან შესაბამისი 2,2'-(ნაფთილენ-1,3-დი-ილ-ბის-
(აზანედილ))ბის(თიაზოლ-4(5H)-ონი)-ისწარმოქმნით. დადგენილია ციკლიზაციის რეაქციის ოპტიმალური პირობები. 
ჩატარებულია მიღებული ოქსონაერთის ქლორირების რეაქციები ფოსფორის ოქსიქლორიდით. დადგენილია, რომ 
ქლორირების რეაქციის გამოსავლიანობა საუკეთესოა საწყისი ოქსონაერთების, ფოსფორის ოქსიქლორიდისა და 
პირიდინის ექვიმოლური თანაფარდობით აღების შემთხვევაში. მიღებული პროდუქტის, [4-(იმიდაზოლ-1-ილ)თიაზოლ-
2-ილ)]ნაფთილამინის, სპექტრული ანალიზის საფუძველზე დადგენილია მიღებული ნაერთის აღნაგობა. ჩატარებულია 
1N,3N-ბის-(4-ქლორთიაზოლ-2-ილ) ნაფთალენ-1,3-დიამინისბენზიმიდაზოლთან კონდენსაციის რეაქცია.
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