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WXKTLY me' have obtained the a&nation of olefine and uauatics 

by three different redox systemr.loet of 

formation of runho radioala in the redox 

NH20SOJH + Fe++‘ l gH 
3 

+ 

NH2OH.HCl + F.++d '"H2 + 

the results agree with the 

systems: 

Fe+++ + so-- 
4 

Fe+++ + cl- 

R,NCl + Fe++.-, R2N* + FeCl++ 

Here ve report some data on reactivity and orientation in the 

a&nation of arwtio compounds by these redox systems. 

Hydroxllamine-0-aulfonio aoid.The reaotions were carried out at 

room temperature (18-20%) by adding a methanolio solution of F&l 
2 

to the methanolio solution of the aromatic aubatratum and the 

W20S0 ILAromatio arninea are the sole basic product of the reaction 
3 

and were analyzed by gee-liquid chromatography and I.R. spectra. 

Yields are in the range of l(r4@.The relative rates were calculated 

from the amounts of aromatic amine% in oompetitive reaotiona2. 

Both raaotivity and orientation pcint to an eleotrophilio 

character of the attacking speoies (eleCtrOphili0 radioal)(tablee 1 

and 2). 

Hydrotilamine.The NH2uH/Ti '++redox system,whioh allows to work at 

room temperature,leads to exclusive aromatic substitution only with 

CompOunds activated by strong electron-releasing groupe,as anisole 
3 . 

Less activated aromatics lead tc diainodicyclohexadienylsrin the. 
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oaee of meeitylene the compound I was actually isolated4. 

CH, CH_ 

Therefore wo ueed NH2OH.HCl and FeCl2 in boiling methanol,re in the 

oaee of amino-chlorination of olefinlo bonds 5 .Yieldr are rather low 

(5-15$),~OE being reduced by ferroue salt and alno oxldised by 

ferric ealt,but the arcmatio amines are the nole baeio produot of the 

reaotion. 

Herotivity and orientation(tables 1 end 2) are oonaiderably different 

from those cbtained with NH20S03H.Tho attacking epeoier shore a lower 

eleotrophillo oharaoter;toluene has highor reaotlvlty oompared with 

enieole,whic.h however ia always oherabteriaed by a complete eeleotlvity 

in ortho-pare poeitione. 

B-ohlorodlalkylamines.The uee of N-chlorodialkylaminen makes the 

oomparison with the former redor ayateme lese signifioant owing to 

the high eertsititity of these reactions to sterio influenoe,wbioh io 

nhown by drsmatio changes in ortho-para ratio in the amination of 

anieole by klydroxylemine and N-oxypiperidine' .The possibility of 

N-ohloroaminee to act BB eleotrophilio and radical agent of chlorination 

does not all.ow an extensive and oorreot application of the oompetitive 

method and requires different reaction oonditione for various aromatic 

substrata. 

Kith ben:;ene,toluene and meta-xylene the reaction wee carried cut 

at room temperature (2ci-30°) in 15-3u minutes by adding solid Fesu4.7H20 

to a solution of the aromatic oanpound and the N-ohloroamine in acetic 

and aulfurio aoid (ratio 183) (yields 6&&$). 

Naphtalene and eolid N-chlorodimethylamine sulphate were dissolved 

in CF3COOH and solid FKXJ~.~H~O added at 2~c3VC. 
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In the c8ae of anieole in aoidio medium 8 good solvent of Fe80 
4 

w8e required in order that the reaction between ferrous salt and 

N-chloroamine could canpete with the electrophilic chlorination of 

the anisole;therefore 8 solution of I-ohlorosmine in cone. H2S04 w88 
. 

added to 8 methanolio solution of snieole and Fe90 
4 
at 2&35W.Under 

these conditions toluene and benzene reaot only in traces and this 

fact indicates 8n electrophilio character of the attscking species, 

whioh ie pointed out also by competitive reactions (table 2). 

The high Bmount of met8 isomer in the cam of toluene and netc- 

rylene can be related with 8 sterio hindrance in the ortho poeitione 

8nd with the radical character of the attacking epeciea. 

The simultaneous forrmtion'of beneyl ohlorides observed in the 

aminstion of toluene and meta-xylene is signifiocinf with regard 

to the radical character of the reaction and ahows 8 competition 

between the rttaok on the ring snd the methyl group ‘by amino radical 

ion: 

C6B5-CH3 + E2iH+ - CH-CH' + BNR 
+. 

65 2 2 2 

c6H5-cH; 
+ FeCl++.-b C6H5-CH2-Cl + Fe++ 

C6H5-CH; + R2NHo1+-> C,H,-C,-Cl + E2%l+ 

The formation of Bmino radicals by the redox eyetm, 

R2RRC1+ + Fe++-) E2&I+ + Fe+++ + Cl- 

would indicate that thin prooeas should not occur through sn 

electron trsnsfer,but by 8 chlorine tranefer,as already indicated 

for unprotormted N-chloroamines6r 

R2PTHC1+ + Fe++- R2RH+ --Cl---Fe++- R2iJH+ + FeCl++ 

The same iscmer distribution WPB recently7 observed in the themic 

8nd photochemical aminstion of toluene by protonated N-chloroamines, 

iu which probably the eupe amino radioale are involved in 8 radioal 

ch.An addition of the protonoted N-chlorounineo followed by HCl 

elimination. 
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The protonatic.1 of the N-cbloropiperldine detexmi,l?~i i3 the ce.se cf 

;r;iscle cnly a slightly higher ortho-para ratio in cor.pariaon with 

that of unprot,nated N-chloropiperidine'. 

‘Cable 1 . Grierltation. 

Tcluene 

orth& 

NH ML, P 
2 3* 

37 

i!H2UH 41,2 

(Q&NC1 9 

Anieole 

orthdb 

NH20S03H 34 

NH20H 52 

C5H10NC1 
913 

meta$ 

21,5 

Is',5 

53 

meto$ paras 

66 

48 

YU,7 

Lkta-xylene 

2,6-~ii.methylamino$ 2,4-dimethylamino$ 3,5-dimethylauino^/ 

NHz~Si)3~~ 
10,8 78,? la,9 

NH2L)H 21,6 68,2 lci,2 

(CH3)2XCl 095 28 71,5 

Naphtalene 

alpha beta 

NE2sU3H 76,8 23,2 

RH2ci8 4u,,4 5416 

(CH3)2NC1 97 3 

Psra-wethylanisole 

IiH2U3H 2-amino-4-methylzniecle! 88,5 3-amino-4-methylanisolej! 11,5 

NH2DH 5194 4s,1 
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Table 2. REACTIVITY IN CWETITIVE REACTIONS. 

NH2CS03H NH2 OH 

toluene VKb benzene 311 2~4 

anisolo Ka/Kb 
benzene 7,Y 197 

auisole 
to1uene "ajKt 216 097 

meaitylens Ka,Kt 
toluene 390 114 

metary1ene Km,Kb 

benzene - - 
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(CH3)2NCl 

416 

- 

- 

- 

595 
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