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Scheme	1	
	
	
M.p.:	135‐137	°C.	FT‐IR	(KBr,	ν,	cm‐1):	3089‐3033	(νC‐H,	Ar‐

H),	 2954‐2805	 (CH3,	 CH2),	 1276	 (C‐N),	 815	 (C‐Cl),	 752	 (δC‐
H,Ar).	1H	NMR	(400	MHz,	CDCl3,	δ,	ppm):	0.90	(t,	3H,	CH3),	1.50	
(m,	2H,	CH2),	2.52	(t,	2H,	CH2),	4.25	(s,	4H,	C3H7‐N‐CH2‐N‐Ar),	
4.71	(s,	2H,	Ar‐N‐CH2‐N‐Ar),	6.91	(d,	4H,	Ar),	7.18	(d,	4H,	Ar).	
13C	 NMR	 (100	 MHz,	 CDCl3,	 δ,	 ppm):	 11.81	 (CH3‐CH2),	 20.88	
(CH3‐CH2),	 53.99	 (C2H5‐CH2‐N),	 68.63	 (C3H7‐N‐CH2‐N‐Ar),	
71.27	 (Ar‐N‐CH2‐N‐Ar),	 118.75	 (CH,	 Ar),	 125.64	 (CAr‐Cl),	
129.13	 (CH,Ar),	 147.93	 (N‐CAr).	UV	 (λmax,	nm):	327‐328	 (π‐*	
transitons),	194‐197	(n‐*	transitons).	
	
3.	Results	and	discussion	
	

An	 unsymmetrically	 substituted	 1,3,5‐hexahydrotriazine,	
3,5‐bis(4‐chlorophenyl)‐1‐propyl‐1,3,5‐triazacyclohexane	 (I),	
was	synthesized	via	a	mixed	condensation	reaction	of	4‐chloro	
aniline	and	n‐propylamine	with	formaldehyde	(formalin)	[7,8]	
(Scheme	1).	This	compound	is	stable	at	room	temperature	and	
obtained	in	high	yield	(89%).	Recrystallized	from	cyclohexane	
gave	transparent	colorless	plaques.	The	synthesis	mechanism	
is	probably	pass	through	imines,	which	trimerizes	to	give	the	
title	compound	I	[3].	

The	 characterization	 of	 the	 title	 compound	 has	 been	
interpreted	 by	 FT‐IR,	 1H‐NMR	 and	 13C‐NMR	 including	 2D	
measurements.	The	 infrared	spectrum	reveals	a	 strong	sharp	
band	at	815	cm‐1	resulting	from	the	stretching	vibration	of	C‐Cl	
band.	Two	absorption	bands	at	1492	and	1590	cm‐1	are	shown	
by	 the	 six‐membered	 aromatic	 system	 (νC=C),	 another	
absorption	 band	 at	 752	 cm‐1	 characteristic	 of	 the	 C‐H	 out	 of	
plane	vibration	of	the	aromatic	system.	

The	 1H	 NMR	 spectrum	 of	 the	 title	 compound	 shows	
protons	of	the	methyl	group	resonate	as	a	three	proton	triplet	
centered	at	δ	0.90	ppm.	The	two	protons	of	CH2	group	adjacent	
to	 both	 CH2	 and	 CH3	 groups	 appear	 as	 sexlet	 at	 δ	 1.50	 ppm	
(CH3‐CH2‐CH2).	 A	 triplet	 peak	 centered	 at	 δ	 2.52	 ppm	 shows	
the	 two	 protons	 of	 the	 CH2	 group	 attached	 to	 the	 nitrogen	
atom	 (CH2‐CH2‐N).	 The	 protons	 of	 the	 heterocyclic	 triazine	
appear	 at	 δ	 4.25	 and	 4.71	 ppm.	 The	 protons	 of	 the	 aromatic	
system	appear	as	a	two	doublets	at	δ	6.91	and	7.18	ppm.	

In	the	13C	NMR	spectra	of	the	title	compound,	the	chemical	
shift	 values	 of	 different	 carbon	 atoms	 of	 the	 propyl	 group	
appear	 at	 δ	 11.81,	 20.88	 and	 53.99	 ppm.	 The	 13C	 NMR	
spectrum	 display	 two	 signals	 at	 δ	 68.63	 and	 71.27	 ppm	
corresponding	 to	 two	 carbon	 atoms	 of	 the	 triazinane	 cycle.	
Those	of	 the	aryl	groups	appear	at	δ129.13	and	118.75	ppm,	
and	the	C‐Cl	atom	appears	at	δ	125.64	ppm.	

The	 ultra‐violet	 (UV)	 spectrum	 of	 the	 crystalline	 form	
shows	two	weak	signals	at	194	and	197	nm	characteristic	the	
n	→	π*	transition.	The	other	signals	appear	as	 intense	at	327	
and	328	indicating	the	π→π*	transitions.	
	
4.	Conclusion	
	

In	 this	manuscript,	we	 have	 described	 the	 synthesis	 of	 a	
triazacyclohexane	 derivative	 by	 the	 condensation	 of	 4‐chloro	

aniline	 and	 n‐propylamine	 with	 formalin	 in	 the	 presence	 of	
ethanol.	 The	 desired	 product	 was	 obtained	 with	 good	 yield	
and	characterized	by	the	usual	spectroscopic	methods	IR,	NMR	
and	UV.	
	
Acknowledgements	
	

We	 thank	 Prof.	 Mustapha	 Bouhenguel	 director	 of	 the	
Laboratory	of	Applied	Chemistry	and	Materials	Technology	of	
the	University	Larbi	Ben	M’hidi	of	Oum	El	Bouaghi,	Algeria.	
	
References	
	
[1]. Arshad,	M.;	Khan,T.	A.;	Khan,	M.	A.	Int.	J.	Pharm.	Sci.	Res.	2014,	5(4),	

149‐162.	
[2]. Afonso,	C.	A.	M.;	Lourenco,	N.	M.	T.;	Rosatella,	A.	A.	Molecules	2006,	

11(1),	81‐102.	
[3]. Lefrada,	L.;	Bouchemma,		A.;		Bouhenguel,	M.;	Ferhati,	A.;	Chebbah,	M.	

Eur.	J.	Chem.	2012,	3(4),	404‐405.	
[4]. Poethig,	A.;	Ahrens,	S.;	 Strassner,	T.	Acta	Crystallogr.	E	2007,	63(5),	

o2398‐o2399.	
[5]. Lefrada,	 L.;	 Bouchemma,	A.;	 Bouacida,	 S.;	 Claiser,	N.;	 Souhassou,	M.	

Acta	Crystallogr.	E	2007,	70(9),	o1061‐o1062.	
[6]. Chebbah,	M.;	 Bouchemma,	A.;	Bouacida,	 S.;	 Lefrada,	 L.;	 Bouhenguel,	

M.	Acta	Crystallogr.	E	2007,	69(6),	o976‐o976.		
[7]. Bouchemma,	A.;		McCabe,	P.	H.;	Sim,	G.	A.	J.	Chem.	Soc.,	Perkin	Trans.	2	

1989,	6,	583‐587.	
[8]. Latreche,	 S.;	 Mousser,	 A.;	 Kociok‐Kohn,	 G.;	 Kohn,	 R.	 D.;	 Schaper,	 F.	

Polyhedron	2010,	29(5),	1399‐1404.	
	
	 	


