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AN IMPROVED PREPARATION OF TRINITROPHLOROGLUCINOL 

Submitted by A. A. DeFusco,*t' A. T. Nielsen and R. L. Atkins  
(4 / 13 182) 

Code 3858, Chemistry Div i s ion ,  Research Department, 
Naval Weapons Center,  China Lake, CA 93555 

Tr in i t roph lo rog luc ino l  (11) and some of i t s  d e r i v a t i v e s  have a t t r a c t e d  

t h e  a t t e n t i o n  of both s y n t h e t i c  and t h e o r e t i c a l  chemists.  ,2 However, 

e x i s t i n g   method^^-^ f o r  t h e  p repa ra t ion  of I1 have l i m i t a t i o n s  because 

mul t ip l e - s t ep  syntheses  are requ i r ed ,  o v e r a l l  y i e l d s  are gene ra l ly  very 

poor,  and immediate p recu r so r s  t o  I1 i n  mult iple-s tep syntheses  o f t e n  

are very s e n s i t i v e ,  highly-explosive compounds. Typical  procedures 

inc lude  a l k a l i n e  hydro lys i s  of p recu r so r s  such as p e n t a n i t r ~ a n i l i n e ~ ~  o r  

1,3,5-trichloro-2,4,6-trinitrobenzene. 3b A procedure involving n i t r o l y s i s  

of t h e  t r i po ta s s ium s a l t  of trinitrosophloroglucinol is  q u i t e  hazardous.  4a 

The d i r e c t  n i t r a t i o n  of phloroglucinol  ( I )  provides  a simple,  

inexpensive and e f f i c i e n t  one-pot s y n t h e t i c  r o u t e  to 11. There is  one 

- 02N6::2 HO 

H NO3 

NO2 
I I1 

previous,  b u t  unde ta i l ed ,  r e p o r t  by Huntress and Mulliken6 which d e s c r i b e s  

t h e  n i t r a t i o n  of I.  Unfortunately,  using t h a t  procedure (which employs 

only 0 . 1  g of I as s t a r t i n g  m a t e r i a l )  w e  could no t  scale t o  even 1 g 

of I. I n  f a c t ,  w e  w e r e  unable t o  i s o l a t e  any product whatsoever by 

t h a t  r o u t e  using 1 g of I. I n  our  present .work,  we have found t h a t  by 

changing t h e  order  of a d d i t i o n  ( i . e . ,  adding a n i t r i c  a c i d - s u l f u r i c  

a c i d  mixture  t o  phloroglucinol  i n  s u l f u r i c  a c i d  s o l u t i o n )  and using a 
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s t o i c h i o m e t r i c  amount of n i t r i c  a c i d  e x c e l l e n t  r e s u l t s  could be achieved. 

An excess of n i t r i c  a c i d  is  t o  be avoided i n  t h e  p repa ra t ion  of 11. 

Our improved procedure has  been s u c c e s s f u l l y  sca l ed  t o  1 g, 10 g ,  o r  

25 g of r e a c t a n t  I l ead ing  t o  I1 i n  y i e l d s  up t o  70%. 

t i o n  of 1 must be performed i n  t h e  minimum amount of t i m e  p o s s i b l e .  The 

product I1 must a l s o  be quickly removed from, and washed f r e e  o f ,  n i t r i c  

Note t h a t  t h e  n i t r a -  

___- -- 

a c i d  t o  i n s u r e  minimum l o s s  of t h e  product through ox ida t ion .  We found our 

procedure t o  be r ep roduc ib le  and t h e  product t o  be very pu re  i f  t h e  experi-  

mental  procedure i s  followed c a r e f u l l y .  

EXPERIMENTAZ, 

C a p i l l a r y  melt ing p o i n t s  are uncorrected.  
performed by Ga lb ra i th  Labora to r i e s ,  I n c . ,  Knoxville,  Tennessee. Caution! 
T r in i t roph lo rog luc ino l  is  an  exp los ive  compound and should be handled wi th  
ca re .  Its s e n s i t i v i t y  t o  impact (hammer blow) i s  between t h a t  of RDX 
(hexogen, 1,3,5-trinitro-173,5-hexahydrotriazine) and TNT ( 2 , 4 , 6 - t r i n i t r o -  
t o luene ) .  It i s  thermally s t a b l e  and may be s t o r e d  a t  ambient temperature ,  
p r e f e r a b l y  i n  a d e s i c a t o r  i n  t h e  dark.  

P repa ra t ion  of T r i n i t r o p h l o r o g l u c i n o l  ( I I ) . -  A s o l u t i o n  of 38 m l  of 71% 

HNO3 (0.608 mole) i n  62 m l  of 97% H2SO4 w a s  added t o  a mechanically- 

s t i r r e d  s o l u t i o n  of 25.22 g (0.2 mole) of phloroglucinol  (Matheson, 

Coleman and B e l l ,  anhydrous, mp. 217-219') i n  500 m l  of 97% H2SO4 over a 

1-hour per iod wi th  ice-bath cool ing.  During a d d i t i o n  t h e  temperature of 

Elemental  a n a l y s i s  w a s  

t h e  r e a c t i o n  mixture is maintained a t  5-8' by a d j u s t i n g  t h e  a d d i t i o n  rate 

t o  maintain a s l i g h t l y  exothermic r e a c t i o n .  Af t e r  a d d i t i o n  is  complete, 

s t i r r i n g  i s  continued f o r  9 minutes a t  which t i m e  a p r e c i p i t a t e  i s  p r e s e n t .  

The mixture is  then poured over 1800 g of ice. The r e s u l t i n g  p r e c i p i t a t e  

i s  immediately f i l t e r e d  through a coa r se  s in t e red -g la s s  funne l  by g e n t l e  

s u c t i o n  and then washed wi th  two 125-ml p o r t i o n s  of aqueous 3N HC1. 

A f t e r  drying i n  vacuo a t  25', 36.56 g (70%) of I1 is obtained 

(mp. 160-163'). The product is  q u i t e  pure and s u i t a b l e  f o r  many s y n t h e t i c  

purposes;  i t s  I R  spectrum is  i d e n t i c a l  t o  h igh  p u r i t y  11. It may be 
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r e c r y s t a l l i z e d  from ho t  dichloroethane (800 ml) which a f f o r d s  25 g (70% 

recovery) of high p u r i t y  I1 as long spea r - l i ke  needles  (mp. 164-165", 

l it .  167', 3a 165-166" ,2b,  163-165' 3d) and t h r e e  subsequent crops,  

mp. 158-160° (96% t o t a l  recovery) .  An I R  (KBr) spectrum of pure I1 

shows peaks a t  3000 (b r  s ) ,  1625, 1575, 1515, 1345, 1310, 1200, 1170, 915, 

810, 788, 758 and 700 cm- l .  

- Anal. Calcd. f o r  CgH3N30g :  C ,  27.60; H ,  1.16; N, 16.09. 

Found: C ,  27.42; H ,  1.38; N, 15.86. 

A p a r a l l e l  experiment employing 10 g of ph lo rog luc ino l ,  afforded 

11.1 g (54%) of  I1 (mp. 160-163"). R e c r y s t a l l i z a t i o n  from 800 m l  of 

b o i l i n g  aqueous 3N HC1 gave 10.07 g (90% recovery) of high p u r i t y  I1 

(mp. 163-165'). 
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