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Introduction 

Crown ethers are heteroaromatic compounds that act 

as host compounds in Host-Guest chemistry [1], and 

can form complexes with organic or inorganic 

cations or anions [2]. Among the crown ethers, 18-

Crown-6 has the potential to form stable complexes 

with cations such as K+, and NO+. These reagents 

have nanotube-like structures, their X-ray are 

presented in the following. Their preparation 

methods are given [3-5]. 

N2O4 has been used in various forms in reactions. 

One of them is [NO+.Crown.H(NO3)2
-] (Scheme 1), 

which has been used as recyclable and reusable 

reagent under homogeneous reaction condition [6]. 

 

Scheme 1. Structure of [NO+.Crown.H(NO3)2
-]. 

Moreover two other crown ether complexes, 

{[K.18-Crown-6]Br3}n and {[K.18-Crown-6]I3}n, 

have been shown as the trihalide reagents which are 

reusable and safety (Scheme 2) [3,4]. 

  
(a) 

(b) 

  
(c) (d) 

Scheme 2. (a) Structure of {[K.18-Crown-6]X3}n, X=Br, 

I; (b) X-ray structure of {[K.18-crown-6]Br3}n; (c) Crystal 

of {[K.18-crown-6]Br3}n; (d) Crystal of {[K.18-crown-

6]I3}n. 

  

[M+.Crown.Y-] as a reagent  

(M+= K+, NO+; Y-= Br3
-, I3
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Compiled by Fateme Derakhshan-Panah 

Fateme Derakhshan-Panah was born in Hamedan (Iran) in 1987. She 

received her B.S. in Pure Chemistry (2009) and M.S. in Organic 

Chemistry (2011) from Bu-Ali Sina University, Iran. She is 

currently working towards her Ph.D. under the supervision of 

Professor M. A. Zolfigol. Her research interest is organic 

methodology especially the application of solid acids and ionic 

liquids in organic synthesis. 

Faculty of Chemistry, Bu-Ali Sina University, Hamedan, 6517838683, Iran. 

E-mail: derakhshan.fateme@gmail.com 

This feature focuses on a reagent chosen 

by a postgraduate, highlighting the uses 

and preparation of the reagent in current 

research. 

 

Arc
hive

 of
 S

ID

www.SID.ir

www.sid.ir


Derakhshan-Panah/ Iranian Journal of Catalysis SPOTLIGHT 4(1), 2014, 63-65 

64 
 

Abstracts  

(A) {[K.18-Crown-6]Br3}n used for thiol coupling 

reaction and bromination of aromatic compounds in 

mild conditions [3]. 
 

(B) {[K.18-Crown-6]X3}n has been also used for 

protection of alcohols and amines [4,7]. 

 

(C) Oxidation of urazoles to produce related 

triazolinediones was reported by using this reagent 

under mild conditions [8]. 
 

(D) Oxidation of dihydropyridines has been reported 

by the homogeneous system in presence of 

[NO+.Crown.H(NO3)2
-]. Products are obtained  at 

room temperature, short time and high Yield [9].  

(E) [NO+.Crown.H(NO3)2
-] has been used as 

nitrosation reagents for the preparation of thionitriles, 

also for obtain of disulfide from thiol and tionitrile, 

and has been used for deprotection of dithianes for 

preparation of sulfoxides [10]. 

 
 

 
 

 

(F) Various reactions has been reported by using the 

[NO+.Crown.H(NO3)2
-] as a reagent,  such as nitration 

of amine [11] and phenol [12], reproduction of 

aldehydes [13] and preparation of S-nitrosothiols 

from thiols [14]. 

 
 
References 
 

[1] D. Bandyopadhyay, Resonance, 6 (2001) 71-79. 

[2] (a) H.W. Mbatia, O.A. Ulloa, D.P. Kennedy, C.D. 

Incarvito, S.C. Burdette, Org. Biomol. Chem., 9 

(2011) 2987-2991. (b) Zh.V. Dobrokhotova, S.P. 

Petrosyants, A.B. Ilyukhin, V.M. Novotortsev, 

Russ. Chem. Bull. Int. Ed., 61 (2012) 2056-2064. 

[3] M.A. Zolfigol, G. Chehardoli, S. Salehzadeh, H. 

Adams, M.D. Ward, Tetrahedron Lett., 48 (2007) 

7969-7973. 

[4] M.A. Zolfigol, E. Kolvari, N. Koukabi, S. 

Salehzadeh, G. Chehardoli, I.S. Tidmarsh, K. 

Niknam, J. Iran. Chem. Soc., 8 (2011) 484-494. 

 

 

[5] S. Richard, P. Audet, R. Savoie, J. Mol. Struct., 178 

(1988) 135-140. 

[6] M. Shiri, M. A. Zolfigol, H.G. Kruger, Z. 

Tanbakouchian, Tetrahedron, 66 (2010) 9077-9106.  

[7] (a) G. Chehardoli, M. A. Zolfigol, F. Derakhshan-

panah, Chin. J. Catal., 34 (2013) 1730-1733. 

[8] M.A. Zolfigol, M.H. Zebarjadian, G. Chehardoli, 

S.E. Mallakpour, M. Shamsipur, Tetrahedron, 57 

(2001) 1627-1629. 

[9] M.A. Zolfigol, M.H. Zebarjadian, M.M. Sadegh, I. 

Mohammadpoor-Baltork, H.R. Memarian, M. 

Shamsipur, Synth. Commun., 31 (2001) 929-934. 

[10] H. Firouzabadi, N. Iranpoor, R. Heydari, 

Phosphorus, Sulfur Silicon Relat. Elem., 177 (2002) 

631-639. 

Arc
hive

 of
 S

ID

www.SID.ir

www.sid.ir


Derakhshan-Panah/ Iranian Journal of Catalysis SPOTLIGHT 4(1), 2014, 63-65 

65 
 

[11] M.A. Zolfigol, M.H. Zebarjadian, G. Chehardoli, H. 

Keypour, S. Salehzadeh, M. Shamsipur, J. Org. 

Chem., 66 (2001) 3619-3620. 

[12] N. Iranpoor, H. Firouzabadi, R. Heydari, Synth. 

Commun., 29 (1999) 3295-3302. 

[13] M.A. Zolfigol, M.H. Zebarjadian, I. 

Mohammadpoor-Baltork, M. Shamsipur, Synth. 

Commun., 32 (2002) 2803-2808. 

[14] N. Iranpoor, H. Firouzabadi, R. Heydari, J. Chem. 

Research (S), (1999) 668-669. 

 

Arc
hive

 of
 S

ID

www.SID.ir

www.sid.ir

