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ABSTRACT 

An environmentally benign methodology was used for the bromination of N-6-ethoxycarbonyl-3-arylsydnonimines 

using NBS under solvent free conditions at the 4-position in the sydnone ring. The brominated compounds were 

characterized by elemental analysis, IR, 
1
H NMR and 

13
C NMR spectroscopic methods. 
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1. INTRODUCTION 

 Heterocyclic chemistry is one of the largest areas of research in organic chemistry and it is growing rapidly. 

Heterocyclic compounds particularly five and six member heterocyclic have attracted the attention of 

pharmaceutical community over the years due to their therapeutic values [1-3]. Poly-functionalized heterocyclic 

containing nitrogen, sulphur, oxygen as heteroatom play important roles in the drug discovery process. Therefore, it 

is not surprising that during past decades, compounds bearing heterocyclic nuclei have received much attention due 

to their chemotherapeutic value in the development of novel drugs [4-5]. The biological activity of compounds is 

mainly dependent on their molecular structures [6].  

Sydnonimines are members of a class of compounds known as mesoionic, and are specifically exo-imino 

analogs of sydnones [7-9]. These molecules have been studied extensively in terms of their chemical, physical, and 

biological properties and applications. Studies involving their biological activity have been the focus of considerable 

attention due to their high and diverse reactivity and the possibility that they might be converted under mild 

conditions into bioactive N-nitroso compounds or amino acids. Data on the antibacterial, antitumor, 

pharmacological, and biological activities of a number of sydnonimine derivatives have been collected [10-11]. 

Daeniker and Druey [12] and other workers [13-14] described biological activities like antibacterial, antifungal, 

insecticidal, analgesic, antipyretic, anti-inflammatory, antiallergenic, antiblastic, anti-tumor, and anti-hypertensive 

effects of sydnonimines, with the 3-benzylsydnonimine salt being particularly active. Along with those properties, 

some 3-arylsydnonimines display anti-inflammatory action [15]. 3-Aminosydnonimine salts containing 4-chloro, 4-

bromo, or 4-alkylsubstituents) have a dilating effect upon the coronary artery [16-20]. 

 In the recent past, reports on microwave technology for the synthesis of heterocycles and macromolecules 

have been well documented in the literature [21-23]. The main benefits of performing reactions under microwave 
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conditions are the significant enhancement of reaction rates, higher product yields as well as conforming to global 

demands on utilizing green technology [24].Thus, microwave induced organic synthesis becomes a part of green 

chemistry. Now-a-days it is also termed as e-chemistry because it is easy, economic, effective and eco-friendly. At 

present, microwave chemistry is likely to become a preferred method for conducting analytical and synthetic 

reactions in laboratories.  

Literature survey revealed that more research work has been carried out so far on the conventional methods of 

synthesis of sydnones and sydnonimines but less attention was found to be paid for their eco-friendly synthetic 

procedures [25-26] and evaluation of their antimicrobial activity. Bearing all the above aspects, the present paper 

describes an environmentally benign methodology for the bromination of N-6-ethoxycarbonyl-3-arylsydnonimines 

using NBS under solvent free conditions at the 4-position in the sydnone ring with excellent yields and high purity 

in environmentally benign conditions.  

. 

2. EXPERIMENTAL 

2.1 Materials and Methods 

 All the chemicals and solvents used for the synthesis were of analytical grade. The solvents were purified 

by standard methods. The infrared spectra of the ligands and metal complexes were run as KBr discs in the range 

4000- 400 cm-1 on a Shimadzu Infrared Spectrophotometer. Electronic spectra in the solid state as well as in 

solution were recorded on a Shimadzu UV-160, UV-visible spectrophotometer. Melting points were measured on an 

Electro-thermal 9100 apparatus and are uncorrected. The 
1
H NMR spectra were recorded in CDCl3 or DMSO-d

6
 

using NMR Varian-Mercury 300 MHz spectrometer with Tetramethylsilane (TMS) as an internal standard. The 

chemical shift was measured in ppm on the δ scale and coupling constant was measured in Hertz. Elemental 

analyses were recorded on a Carlo-Erba EA1110CNNO-S analyzer. Microwave assisted synthesis were carried out 

in open glass vessel on a modified microwave oven model 2001 ETB with rotating tray and a power source 230 V, 

at output energy of 800W and 2450 MHz frequency. A thermocouple device was used to monitor the temperature 

inside the vessel of the microwave. The microwave reactions were performed using on/off cycling to control the 

temperature. The completion of reaction and purity of the products were monitored by performing TLC and melting 

points. Thin layer chromatography (TLC) was carried out on silica gel plates (Fluka-Kieselgel, 0.2 mm thickness) 

and the plates were scanned under 254 nm ultraviolet light. 
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 Scheme-1: Bromination of N-6-Ethoxycarbonyl 3-Aryl Sydnonimines using NBS 
 

3. RESULTS & DISCUSSION 

The bromination of 6-acyl sydnonimines at the 4-position occur with an ease similar to that of sydnones. 

The most commonly employed method for this transformation has been the use of bromine [27-29]. While this 

works well in most cases there are inherent advantages to using solid brominating agents such as N-

bromosuccinimide (NBS). Turnbull and Beal [27] used the protocol (DMF as solvent, NBS added in portion with 

cooling) developed for the efficient bromination of sydnones. In the present work, bromination at the 4-position of 

N-carboethoxy sydnonimines was accomplished by using NBS in methanol (Scheme-1). Thus, the treatment of 

substrates with 1.1equivalent NBS and methanol under standard conditions gave products 1-4 in relatively good 

yields (Table-1). The reaction times varied from 2.5 hours to 5 hours (as determined by TLC evidence of starting 

material conversion). Using product 1 as a representative example, the identities of the product were confirmed by 

IR, 
1
H-NMR and 

13
C-NMR data. Thus, for 1, the 

1
H-NMR data indicated that the proton at the 4-position (8.1 δ) had 

been removed and the C-NMR spectrum indicated a shift in the location of the C(4) carbon from 102 to 90 ppm, in 

line with the presence of a bromine atom at that position. The IR data showed the C(4)-H peak missing at 3131 cm
-1

. 

Similar observations led to the conclusion that 1-4 had been prepared. All of these compounds gave satisfactory 

elemental analyses. It is clear that, in some cases, the use of NBS as a less hazardous replacement for bromine is a 

viable alternative and can be recommended. 

Table-1: Comparison of % yield of synthesized compounds 

Compound 

 

m.p.(in 

K) 

Reaction Time % Yield 

Conventional 

method       (in 

hour) 

Green method     

(in minute) 

Conventional 

method 

Green method 

1 398  4  5 78  97 

2 443  4  15 33  73 

3 424  2.5  8 77  93 

4 444  2.5  16 32  70 
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4. CONCLUSIONS 

 In conclusion, a facile method for synthesis has been developed using microwave irradiation. This method 

is more environmentally friendly and employed milder conditions than conditions previously reported.   

 Thus, we have described here an efficient and environmentally benign synthesis of various novel 

sydnonimines under microwave irradiation under solvent-free conditions. Further, this method is simple, mild and 

ecofriendly from green chemistry point of view. 
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