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FT-IR (cm-1): 3023(m), 2938(m), 2830 (m), 1953(w), 1600(w), 1453 
(m), 1330(m), 1176(s), 1130(s), 992(m), 923(m), 838(w), 738(s), 
700(s) . 
 

 

1H NMR (CDCl3, 500MHz): 7.20-7.24 (m, 30H, phenyl CH),  4.1 (s, 
8H, CH2), 4.05 (s, 4H, CH), 3.6 (s, 2H, CH) ppm. 
Mass (EI, 70 ev): m/z (%) 617 (M+-C6H5CH2-,11.04), 590 (9), 393 
(16), 370 (34), 354 (35), 277(23), 249 (52), 235 (48), 159 (23), 91 
(100). 
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1    153 -150  5/45    15 4  5/61  151 -148  
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3  6  150 -146  4/61    17 11  9/68  150 -144  
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5    143 -140  54    19 16  3/68  146-143  
6    146-143  4/35    20  18  4/64  146-142  

7  
  

135 -132  
4/54  

8  6  147 -145  7/57  

9  
 
  

151 -148  9/64  

10    151 -146  9/45  
11    149 -144  39  
12    150 -145  27  
13    150 -145  5/27  

14   III 149 -145  9/49  

  
                                                                       4- BF3 HBIW.  

  

  
  

BF3   
  

)%(   C)°(  

27 4  9/64  151 -148  

28 8  7/65  150 -148  
29 11  5/75  151 -149  

30  14  7/74  151 -148  
31  16  26/72  150 -147  
32  18  9/68  150 -147  

    

- HBIW  
          )=(        

 -  
HBIW. 

 -    HBIW.  

 

 

  
  

   
     

   

  
)%(  

  
C)°(  

   /   -  
   /   -  
   /  -  
   /   -  
    /   -  
    /   -  

 

www.SID.ir



Arc
hive

 of
 S

ID

  

 

 -  3 1390   

 23 4

BF3 11% .  

       

.  

  

     

3- BF3 HBIW.  

  

3 -3- HBIW  

TLC         

HBIW      

HBIW /

    5   .   

       

 HBIW .  

  
5-  HBIW      
/ .  

/        

10:10  2/2  5/54  
)ml 

HBIW(  
6/73  6/86  73  (%)  

  

4 -   

CL-20    CL-20 

. HBIW        

CL-20  .    

  BF3   

)      HBIW   

(  20 % .

 CL-20    .    

   

. HBIW     

6/86%   

  .  
  

  

[1] Wardle, R. B.; Hinshaw, J. C.; Braithwaite, P.; Rose, M.; Johnston, 

G.;  Jones,  R.;  Poush,  K.  “Synthesis  of  the  Caged  Nitramine  

HNIW(CL-20).”; In: proc .27th. Int. Ann. Conf. of ICT, 1996, v 

27. 
[2] Simpson, R. L.; Urtiew, P. A.; Ornellas, D. L.; Moody, G. L.; 

Scribner, K. J.; Hoffman, D. M. “CL-20 Performance Exceeds 

that of HMX and its Sensitivity is Moderate.”;  Propell. Explos. 

Pyrot. 1997, 22, 249. 

[3] Dalin, G.; Wengang, S.; Wei, F. “Evaluation of Novel Energetic 

Materials Used in Low Signature Propellant.”; Propell.. Explos. 

Pyrot. 1997, 22, 259. 
]4[ .  .   .” 

CL-20. “ 
 1386214-3.  

[5] Chapman, R. D.; Hollins, R. A. “Benzylamine-Free, Metal-Free 

Synthesis of CL-20 via Hexa(1- propenyl)hexaazaisowurtzitane.”; 

J. Energetic Materials  2008, 26,  246. 
[6] Cagnon, G. “Process for the 2-Stage Synthesis of Hexanitro 

hexaazaisowurtzitane Starting from a Primary Amine.”; US Patent 

0260,086A1, 2004. 

[7] Nielsen, A. T.; Nissan, R. A.; Vanderah, D. J.; Coon, C. L.; 

Gilardi, R. D.; George, C. F.; Anduson, J. F. “Polyazapolycyclics 

by Condensation of Aldehydes with Amines. 2. Formation of 2, 4, 

6, 8, 10, 12- hexabenzyl- 2, 4, 6, 8, 10, 12- hexaazatetracyclo 
[5,5,0,03,11,05,9] dodecane from Glyoxal and Benzylamines.”; J. 

Org. Chem. 1990, 55, 1459. 
[8] Nielsen, R. T. “Caged Polynitramine Compounds.”; US Patent 

5,693,794, 1997. 

[9] Gilardi, R. “The Molecular and Crystal Structure of Polycyclic 

Energetic Materials in Structure and Properties of Energetic 
Materials.”; Mat. R. Soc. Symp. Proc. 1993, 296, 233. 

[10] Chakraborti, A. K.; Bhagat, S.; Rudrawar, S. “Magnesium 

Perchlorate as an Efficient Catalyst for the Synthesis of Imines 

and Phenyhydazones.”; Tetrahedron Lett.  2004, 45, 7641-7644. 

 BF3 

 

www.SID.ir


