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ORGANIC PREPARATIONS AND PROCEDURES 1(2), 87-90 (1969) 

II, E-DIILIgYLbYIIHOPHOSS 

F.Unisoi ,E. Wli and M.Perohinunno 

I s t i t u t o  di Chimioa del Politeonioo,Milano 2 0 1 3 3  

The synthet io  i n t e r e s t  of the homolytic aromatio amination by I-chlar+ 

amines has been reoently emphasieed'.The reaotion with aromatio eubetrr- 

t a  act ivated by electron-releaeing subst i tuente  require6 epecial expe- 

rimental expedient6 in order t o  avoid competing e lec t rophi l io  reaction., 

such as sulphonation (sulfurlo aoid ie used as solvent) and ohlorinatioa 

by H-chloroamine. Thecretioal implfoations connected with par t iou lar  

experimental oonditione have been dismsaed elemhere' t 2 .  

The present procedure desoribes the preparation of lO,H-diaUcylaminophe- 

nols from phenol and 2-chlorophenol.Mfferent experimental oonditiom 

are  required with the two phenola owing t o  the d i f fe ren t  degree of aot i -  

vation towarde the e lec t rophi l ic  reactiozu. Avai labi l i ty  of the reagent., 

simple experimental oonditions, high se l ec t iv i ty  and good yielda oon- 

t r i bu te  t o  the synthetic i n t e re s t  of these preparations. 

Experimental 

mr-(hy&oxyphenyl)-piperidine ortho and para. 

To a mixture of 9.4 g of phenol, 1 4  g of ferroue eul fa te  heptehydrate, 

1 5  m l  of concentrated sulfuric aoid and 6 m l  of water i s  added droprime 
I with s t i r r i n g  6 g of H-ahloropiperidine (prepared acoording t o  Coleman ) 

dissolved i n  1 5  m l  of oonoentrated eulfur io  aoid.The temperature spon- 

taneously rises from S. t o  40' during the 8dditiOn, =hi& 18 aooopdli- 
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MINISCI G A L L 1  AND PERCHINUNNO 

shed i n  1 0  minutes. S t i r r i n g  is  continued f o r  addi t iona l  1 5  minutes a t  

room temperature and then the  reac t ion  mixture i s  poured i n  1 0 0  g of 

i c e  and 2 0 0  ml of water.The r e s u l t i n g  d i l u t e d  so lu t ion  i s  ex t rac ted  

with e ther  t o  remove the  excess of phenol, p a r t i d l y  neut ra l ized  with 

30% sodium hydroxide s o l u t i o n  and then  b a s i f i e d  with sodium carbonate 

and ex t rac ted  with ether.The e therea l  so lu t ion  i s  d r i e d  over anhydrous 

sodium s u l f a t e ,  the solvent  i s  removed and 7.7 g of c r y s t a l l i n e  b a s i c  

product remains (87%).  C r y s t a l l i z a t i o n  from benzene y i e l d s  6.6 g of 

pure N-(p-hydroxypheny1)-piperidine, m p 160-1O. 

Anal. Calcd f o r  C H NO I C , 7 4 . 5 4 ;  H, 8 .59;  N, 7 .90 .  Found I C ,  7 4 . 2 3 ;  
I 1  1 s  

H, 8 . 7 6 ;  N, 7 - 8 9 .  

Lol. w t .  : 1 7 7  (mass spectrum) ; formula w t .  I 1 7 7 .  

I.R. I 8 1 0  and 8 3 0  cm-’ (para-disubsti tuted benzene). 

N.U.R. I Two couples of equivalent aromatic H at  6.79 (para-disubsti- 

tu ted  benzene), 4 H centered a t  2 . 9 5  (5 (CH2-N-CH2) and 6 H centered a t  

1.55 5 ( 3 CH2). 

The mother l i q u o r  i s  removed and 1.1 g of s o l i d  c r y s t a l l i n e  product re- 

mains. Chromatography on s i l i o a  g e l  and e l u t i o n  with benzene y i e l d s  0 .7  

g of N-(~hydroxy-phenyl)-piperidine (m p 71-2O; lit. m p 70-2O; 

I.R. t 7 5 0  cm-’,ortho-disubstituted benzene) and 0.3 g of N-(phydroxy- 

pheny1)-piperidine ( 9$ ortho and 91$ para i n  the  aggregate).  

4 

N- ( 3-chl oro-4-hydroxyphenyl)-piperidine. 

To a mixture of 12 .9  g of 2-chlorophenol and 6 g of N-chloropiperidine 

i n  30 ml of concentrated s u l f u r i c  ac id  i s  added with stirring 7 g of 

f i n e l y  powdered ferrous s u l f a t e  heptahydrate.The temperature r i s e s  

from o o  t o  3O0.The mixture is  kept  a t  room temperature f o r  3 0  minutes 

and then worked up as i n  t h e  case of phenol.The y i e l d  of b a s i c  product 

amounts 

0 .4  g o f  t a r r y  insoluble  mater ia l  and y i e l d s  4 .3  g of c r y s t a l l i n e  s o l i d  

m p 9 7 O .  

Anal. Calcd f o r  C H N O C l  I C, 62.42;  H, 6 .62 ;  N, 6.62. 

t o  9.7 g (g$) .Crystal l izat ion from getroleum e t h e r  leaves  

1 1  14 
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N, N - D I A L K Y U M I N O P F B N O I S  

Found I C,  62.40; H, 6.56; N, 6.55. 

Xol. w t .  : 2 1 1  ( mass spectrum); formula w t .  I 211 .  

N.Y.R. (acetone d ): 3 aromatic H a t  6.85 rf , 4 H centered a t  2.95 

(CH2-N-CH2) and 6 H centered at  1.55 3 ( 3  CH ). The aromatic hydrogen6 

are  not suf f ic ien t ly  resolved t o  determine the position of the substi- 

tuents.The product i s  assumed t o  be N-(3-chlor0-4-hydroxyphenyl)-pipe- 

r idine,  by analogy with the behaviour of phenol and the general chera- 

c t e r  of the react ion 

The mother l iquor  is  removed and 5 g of semisolid product remains. 

Chromatography on s i l i o a  ge l  and elut ion with bensene y ie lds  additional 

3.2 g of N-( 3-chlore4-hydroxy-phenyl)-piyeridine and 1 3 g of a l iqu id  

isomer (mass spectrum ident ica l  t o  tha t  of N-( 3-chlor0-4-hydroxyphenyl) 

piperidine). 

6 

2 

1 

N,N-dimethylaminophenol ortho and para. 

N-chlorodimethylamine i s  prepared according t o  the following modified 

procedure of the general method I 

A solut ion of 16.5 g of dimethylamine hydrochloride i n  8 0  m l  of water 

i s  added dropwise with stirring a t  O o  t o  a mixture of 1 4 0  m l  of 1 4 s  

sodium hypochlorite aqueous solut ion and 2 0 0  m l  of ether. The ethereal 

layer  i s  separated and the  aqueous layer i s  fur ther  extraoted two ti- 

mes with 1 0 0  ml portions of ether. The combined ethereal  extracts are  

washed with s$ su l fur ic  acid solut ion and then added dropwise with vi- 

goroue s t i r r i n g  and oooling ( c  0 ' )  t o  19 .  6 g of conoentrated f J d f u r . i O  

aoid. The whithe c rys ta l l ine  N-chlorodimethylamine b i su l f a t e  i s  f i l t e -  

red with suction, washed with ether and d i r ec t ly  ueed f o r  the react ion 

after dissolut ion i n  concentrated sulfuric aoid; 85-90$ yie ld  ( i o d e  

metrio t i t r a t ion ) .  The sulfuric solut ion can be stored fo r  months at O o ,  

whereas the so l id  b i su l f a t e  gradually deteriorateta on standing. 

To a mixture of 9.4 g of phenol, 14 g of ferrous su l fa te  heptahydrate, 

1 5  m l  of conoentrated su l fur io  aoid and 6 m l  of water i s  added drop- 

w i s o  with stirring 3.8 g of N-chlorodimethylsmine dissolved i n  1 6  ml 
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MINISCT, G A L L I ,  AND PERCHINUNNO 

of concentrated su l fu r io  aoid. "he temperature spontaneously r i s e s  from 

O o  t o  30°. The mixture is worked up as i n  the preceding cases. The y ie ld  

of bas ic  product amounts t o  3.9 g (s9$).Crystallization from benzene- 

l ig ro ine  y ie lds  I.? g of p-IS,N-dimethylaminophenol, m p ??-ao, ident i -  

cal i n  a l l  reapecto with an authentic sample. Thin layer  chromatography 

of the semisolid residue, after removal of the mother l iqunr , indicsteo 

a mixture of ortho and para B,IS-dimethylaminophenols. The mixture is 

transformed i n  the corresponding 8,N-dimethylaminoanisoles with dime- 

thy1 su l f a t e  and iden t i f i ed  by preparative glo and comparison with 

authentio samplesl only the ortho and para isomers are  present. 
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