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INTRODLUCTIOM

Cine of the must importat and commenly corurming fimetionz] group is amids present in maey cemral prodacts, Geserally,
amided are the nitrogon costaimog carbony] compeund nowhich the functional greup consisting of an acyl group is smsched o the
migregen atom. Amides have been extensively usnd as internwdisies for the preparation of other functional groups such & amines,
ke=tanes and acids

Due 1o the verious appleations, amades being mmportant class of organic  compousds [1-3] as pharmocesticals [4] and
agrochemicals. [5] Some of the amide derivatives possess biplogical properties such &5 antbelmintic, antthistamine, ontifungal and
ardibactenial [6-13] The amidation of carboxylic ngid & an imponant reaction dhat is used in organic synthesis.[14-16] & key
transformation is wsually cirmed out by sctivabing the carboxylic 2cid and their subsequent reaction with amines. Apart from the
several protocols developed umtil now, there i still mesd for mald asd efficseit reagent which can be emploved to actvate the
cughoxylic acid having functional group compatibility. Thus a mild and suigable alternative procedure for amidsion 5 always being
demunded |xy chemical industirics,

Traditivnally, carboxylic acids were oactivates] 10 acld chlosides in arganic symibesis are genernily prepared by the resction of
carboiylic acids with reagents such ns thionyl chioride, oxoly] chlorde, PCly, PCl and several otbers [17-18] In such o profocel,
wvigoraus conditions are required and mamy of these reagents are highly corrosive and toxic, therefore ussaitable. Allematively acid
nn]]:.'c_ijm wire utilized instesd of scid chiorides in amidation procedures. However in this method problem asises if the carboxybic
uedd s converted to o symmetric anhydride, 1 equivalent of carbosylic 2cid 15 feat as the byprodet of the amidation reaction. Ii
requares additione] processing for te 1solation of 2cid and reconversion fo amfrydride and 38 an expensive. Use of mized anhydride
corild he fhe solutiom o thes problem but &t gaves a misivoee of products.

Becently, o commen approach invoelves reaiment of the acid with a reagent w0 Coas anactivabed intermediate, which is then
treated with an amioe v sie to G the amide products. A few reagents were identified that allew coupling of carhoxylic acids with
amines. Kavle and Fellimgth [20] succesafully wed cyoanuric chloride promoted amidation of carboxylic acid. Formation of peptide
bond by mesns of  Z-chloro-d4,6-dimethoxy-1.3 5-triazine[21] wae reporied. 345 nflucrobenzen: boronic acid[2223] M-
Acylbemzoinazabe,  [24]  Deoxo-Fleer,[15]  Pha?  irichlorsisocyasurie  acid.  [268]  feorous . 2~ ¢hloropyridinium
hexafluoroplasphnte. [27] bocie scid 28] uwn (114291 tesy] chlogide[30] pheoy silane[31] TEF-9-DMAP, [32] BoronlID), [33]
Borate esters, [34] Borie acid, [35] TiCL . [34] Acerylene or ethoxy acetylens, [37] were wsed for amidation of carboxyHe acids.
Auiside bod Tormation was reparied by using dithiocarbamste and DEL under microwan: conditian,[38]

Amides were synthesized by the coupling of corbowylic acids and azides via selenocarxylate and selenatrinzeline.[39] The
eoupling reagents such ns. (4, 5-Crichloro-G-oxo-67-pyridazin- E-yl) phiasphore acid diethiy] ester,[40] ionie ligidds hesed on |, 3-
dialkylimidazolsum and ammonium were used for the amidation of carboxylic scid with isocyanate.[41] Ardl amides were prepared
by the reaction of earboxylic acids with jsocyanates in methanol [42] and DI'..-EF.1-13.] These reagents are expensive and require an
efquvabent amount wilh respect {0 acids and separation of byproduct s difficalt. Aldehydes were alas underwent amidntion rescticns
using reagenis such as CulAgh[d4] oxone.[45] Lanthanide caralysis [46] gold naroparticles, [47]. Amides wene dlso syibesized
from aleohols and nitriles with comphbeie atom economy [48].

Six membered cyclic ring comtaining theer alernmive P-N suhumits with six chiorine aoms covalently bonded o
phinsphorsiss atom i3 called 28 phosphonitrilic chlande trimer (FNT). FNT s o white crystolline compound. Tt s thermally siable and
soluble m variety of organic solvenis. [ shows moee reactivity towards nuclesphiles. [497 PNT bas been wsed as acid sctivaiors for
varsE arganic transformations [ 50-54)

Comszdermig the applicability of amides, phosphoniinlic chioride (PNT) has been used 38 an efficient reagent for the
amidation of carbomydic acids under mild conditions {Scheme 1% Aromatic as well as aliphatic carboxylic acids (1 have been rescted
with amitine (11} in presence of PNT and NMM and converted into comesponding amides (11Ty in excellent yields,
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Expirinsental
Experimental procedure

2 PNT (0,25 mmoly was disealwed an 10 mi dichloromethare ol 8.methed morpholivg (1.5 #unel) was sdded with constani
surring # tempernture (-5°C, Afier 30 minutes the respective carboxylic acid (1.5 mmol) was added and stirring was cantineed. A ftos
disppearance of uar_l:-uxjrli-: acud (TLCY, aniling {1 4 nimel) was added and furtlver stirving was continoed &1 moom femperature. The
progress of the reaction was monitered by TLC (9:1; pet ether: et acette,viv), After completion of reaction {2-3 hes.), the reaction
milxture wis washed with 3 % NaHCU; (3210 ml) followed by 2 N HCL3=<10 mI) and H0 (2 ml), The orginic layer was then

dricd Sy aphydrowss NagS0,y, fileered and the solvent was evaporated under reduced pressure 1o get desired product. All products
& by colunn chromatography

Fageﬁﬁo

Co-ordinator W
|GAC




Vol 10 Tssme b, 20240, Fiderna K Piaelfe o wl H INEN Vs 2271 AR TE

Speciral analysis

Thee formwateon of products were confirmed by comparisan with suthentic samples as well os by FTIR , 'H NMR, “C and
Mass spectroscopy, FTIR spectra were recorded on Thermo Nicolet Nexus 670 Spectrometer. (Resolution : 4 em™), "H NMR and 0
apectra were necorded with AVANCE 300 MHz NMR spectrometer in CDCL + DMSO), mass spocira were recorded with GCMS,
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Tabde 1 @ Synihess of Amides Using PNT.
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In the present work, phosphonitrlic chlonde in combination with N-methyl momboline (NMM} was used to activate &
equivabent of carboxylse acid (1) and rencred with armdse (1) b get corresponding amdes {11} (Scheme 2) in excelbent yiedd (Tablz 1),
A variety of carboxylic acids were reacted with amines in presence of PNT a5 ucid activater to affond comesponding anddes i
excellent yiekl under mild conditions. The methad is applicable 1o bith the aromatic s well as aliphatic carboxylic scids. The results
shaw that the sromatic corboxylic acids witk electron withdrvwing substituents gave higher vields (Table 1. eniries 2, 3,4, i The
aliphatic carboxylic acids also gave corresponding amddes in excellent vields (cotries 8, 9). The protocol is alse usefid for the
canversion of unsaturated carbesylic ncid to amide affording cxcellent vield of the prosuct feniry 71, The method provides a clean
rauti for genernting nmides with complete conversion within 2-3 hours {Table 1) compared 10 most coupling reagents which requires
evan reflus.

CONCLUSIONS

Iy conclusion, PNT acts a5 on excellent alternative sclivating agent for the amidation of carhoxylic agid, The present protocol
i & convenient ond praciical for the preparation of amides in excellent yields, offering significant improvemens over the cxaisting
methodologies,
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