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ORGANIC PREPARATIONS AND PROCEDURES INT. 10(2), 63-66 (1978) 

ALxKYLATION OF PHENAZINE WITH N-CHLOROAMINES 

A. C i t t e r i o "  and T .  C r o l l a  

I s t i t u t o  d i  Chimica d e l  P o l i t e c n i c o  d i  Milano, 

P iazza  L. da Vinci  32, 20133 Milano, ITALY 

2-Alkyl s u b s t i t u t e d  phenazines  are o b t a i n e d  from phenazine and long  

c h a i n  a l k y l  N-chloroamines i n  conc. s u l f u r i c  a c i d  under t h e  c o n d i t i o n s  of  

t h e  Hofmann-Loffler-Freytag r e a c t i o n  (Eq. 1)1'2 and from phenazine,  an 

R '  

~ a )  R = ~ - C H  , R '  = H  I b ) R = H , R ' = C H  
4 9  3 

a l i p h a t i c  s u b s t r a t e  and N,N-dialkyl-N-chloroamines i n  conc. s u l f u r i c  a c i d  

(Eq. 2 ) . 3  

form o f  phenazine (pK2 = -5 .1) .  

Under t h e s e  c o n d i t i o n s  t h e  r e a c t i v e  s p e c i e s  was t h e  d i p r o t o n a t e d  

4 

I1 b) R = CH(CH )(CH ) COOH 

I1 d) R = Cycloheql 
3 2 3  

I1 a) R = CH(CH )(CH ) NH 
3 2 4  2 

I1 C )  R = CH(CH )(CH ) OCH 
3 2 4  3 

The products  were contaminated by 5% of  t h e  ? - s u b s t i t u t e d  isomers and 

by  1-2% of  b l u e  c o l o r e d  materials. 

a t e d  by 5-10% o f  o t h e r  isomers  on t h e  a l k y l  cha in .  

low b o i l i n g  petroleum e t h e r  gave pure 2-isomers. 

Products  I Ia -c  were f u r t h e r  contamin- 

C r y s t a l l i z a t i o n  from 

The d i s t r i b u t i o n  of a l k y l  isomers  w a s  v e r y  s e n s i t i v e  t o  t h e  a c i d i t y  

(Table  2 ) .  Cyclohexyl r a d i c a l s ,  genera ted  i n  t r i f l u o r o a c e t i c  a c i d  by hy- 
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CITTERIO AND CROLLA 

TABLE 1.- Alkylation of Phenazine by N-Chloroamines 
i n  conc. Su l fu r i c  Acid 

Cmpd N-Chloroamine RH Conversion Yield on convert- 

Ia (n-CqHg 2 N C 1  33 82 

Ib 

( 8 )  ed base ($)  

n-C H N H C l  12 81 - 5 11 
IIa ( i - C 4 H 9 ) 2 N C 1  hexylamine 32 80 

11 I I b  hexanoic ac id  35 85 
11  I I C  hexyl-methyl-ether 28 

I I d  ( CH3)2NC1 cyclohexane 31 

86 

85 

drogen abs t rac t ion  from cyclohexane by N-chloroamine o r  by c a t a l y t i c  decom- 

pos i t ion6  of hexahydrobenzyl peroxide with copper(1) a c e t a t e  i n  CH COOH/CH 

CN (3 :2)  wi th  10% H2S04, a t t a c k  pos i t i ons  1 and 2 t o  t h e  same ex ten t .  

neu t r a l  medium ( C H  CN with 5% CH C O O N a ) ,  t h e  same r a d i c a l  generated from 

t h e  diacylperoxide,  a t t acks  pos i t i on  1 seven times more r ap id ly  than posi-  

t i o n  2, confirming t h e  s e n s i t i v i t y  of t h e  r eac t ion  between a lky l  r a d i c a l s  

and heteroaromatic bases t o  po la r  e f f e c t s .  

3- 3 
In  

3 3 

5 

TABLE 2.- Isomer Dis t r ibu t ion  i n  Cyclohexylation of Phenazine 
at Dif fe ren t  Acidity 

conc. CF3COOH CH 3COOH- CH3CN CH3CN 

H2s04 10% H2S04 CH3COONa( 5%)  

1-1 somer 9 47 44 86 

2-1 somer 91 53 56 1 4  

EXPERIMENTAL 

General Procedure.- In  a three-necked 150 m l  f l a s k  equipped wi th  a mechan- 

i c a l  stirrer, dropping funnel and gas i n l e t ,  t h e  phenazine (2 g,  0.011 mole) 

and a l k y l  der iva t ive  (0 .055 mole) was caut ious ly  added to conc. H2S04 ( 3 0  

m l )  with  s t i r r i n g  and cooling [ ace t i c  ac id  ( 5  m l )  w a s  added for inso luble  

materials, most of which remain out of so lu t ion ] .  FeS04*7H20 (1 g ,  0.004 
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ALKYLATION OF PHENAZINE WITH N-CHLOROMNES 

mole) was then added and the  solut ion flushed f o r  1 5  min. with N2. A solu- 

t i o n  of N-chloroamine (0.025 mole) i n  conc. H2S04 (20-30 m l )  was added over 

a period of 1-2 h r s  t o  the vigorously s t i r r e d  heterogeneous mixture. 

H C 1  evolved was absorbed in to  a NH solution. The reaction mixture was 3 
s t i r r e d  fo r  4 h r s ,  then poured on t o  i c e  (200 g) , extracted with CHC13 ( 2 x  50 

m l )  t o  remove unreacted phenazine and all basic products. 

was made alkal ine (pH = 10) with 3N NaOH and extracted with CHC13 ( 2  x 100 

m l ) .  The combined ex t r ac t s  were washed twice with water, dried over N a  S O  

and evaporated. 

ge l  e lu t ing  with hexane-ethyl acetate  (8:2) fo r  weakly basic  products and 

with e thy l  acetate-methanol (5 :5)  fo r  basic products. The yields  and t h e  

conversions were determined on the i so l a t ed  products. Isomer d i s t r ibu t ion  

was completely carr ied out only fo r  t he  cyclohexyl derivatives.  

The 

The acidic  l aye r  

2 4  
The residue was analyzed by column chromatography on s i l i c a  

The react ions a t  d i f f e ren t  ac id i ty  were ca r r i ed  out by the procedure 

described fo r  cyclohexylation i n  t r i f l uo roace t i c  acid or  as published else- 

where6 fo r  ca t a ly t i c  decomposition of diacyl peroxide by cuprous acetate .  

The ana ly t i ca l  data f o r  a l l  compounds i so l a t ed  a re  reported i n  Table 3. 

TABLE 3.- Analytical Data of Alkylphenazines 

Cmpd mP. NMR ( 6 ,  CDC13) m. m/e 

-CH-Ar Ar 3 H1 H4 ( " C )  H 

I a  63 7.65 

I b  55 7.55 

7 -  52 I I a  -- 

I I b  75 7.60 

I I C  39 7.58 

I I d  157 7.64 

7.99 

8.00 

7.95 

7.90 

8.02 

a. 03 

1-cyclohexylphenazine: 

1 4 0  7.78 - 

8.14 

8.10 

8.12 

8.15 

8.14 

8.15 

8.08 

7.7-8.3 

7.6-8.3 

7.6-8.4 

7.6-8.3 

7.6-8.4 

7.6-8.4 

7.4-8.3 

2.88 

3.01 

2.95 

2.98 

2.95 

2.75 

4.16 

307,208,194,193,181 

265,248,222,207,181 

279,221,207,195,181 

294,235,221,207,181 

294,279,221,207,181 

262,261,233,219,194 

262,261,233,220,219 
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CITTERIO AND CROLLA 

TABLE 4.- Elemental Analyses 

Cmpd Formula Calcd Found 
C H N C H N 

'20H2 5N3 

'1TH1gN3 

Ia 

Ib 

IIa C18N21N3 

IIb C18H18N202 

IIC C19H22N20 
I I d  C18H18N2 
1-cyclohexylphenazine: 

C18H18N2 

78.13 8.20 13.67 78.05 8.10 13.80 

76.94 7.22 15.84 76.80 7.29 15.59 

77.38 7.58 15.04 77.51 7.80 14.92 

73.45 6.16 9.52 73.30 6.22 9.69 

77.52 7.53 9.52 77.35 7.62 9.70 

82.40 6.92 10.68 82.61 7.03 10.55 

82.40 6.92 10.68 82.50 7.11 10.80 
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