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Recently R.S.Neale' ha6 reported that the protonated I-ohloro- 

emines add in good yield8 to oertain substituted olefine,partioularly 

vinyl chloroderivativee,whereas with unsubstituted olefina the reaotion 

oocur~ in low yields or doesn't at all.The reaeona adduced for thin 

behaviour are the carpeting electrophilio chlorination and the 

assumption that the Cl-group may enhance the radical addition. 

The former reason is correct and it haa been formulated also by us*, 

the latter is in contrast with our previous results concerning the 

influence of aubetituents upon the radioal addition of unprotonated 

N-chloroamines to olefins 293 and upon the hcmolytio arwatio 

Bmination 

caeee the 

reeonance 

of halobenzenee by protonated N-chloroamines 4 .In these 

polar features of the amino radical prevail over the 

stabilization of the intermediate al!@ radical, 

R2N+-X f------+ 
I I 

B N-C-'&X* 
2 I 

80 that chlorobenaene is about tenfold less reactive than benzene and 

acrylcnitrile and acrylates undergo no reaction with amino radicale.. 

For the same reason ohloroolefins also should reaot lees than the 

corresponding unaubstituted olefins with unprotonated and protonated 

amino radicals 80 that the radical addition in the last case should 

be possible if only the ionic reaction could be avoided, 

To avoid the ionic reaction we have used the same expedient 

already utilized for aminating with protonated N-chloroaminea aromatic 

substrata strongly activated towards electrophilic chlorination,as 

anieole,acetanilide (in these casea 50-64 yield8 of amination are 
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obtaln.d5$ .That lr,the W-ohloroamlne,dlasolved In oonoentrated sulphurio 

aold,in dwoppod Into a mixture of 6% eulphurlo aoid,ferroue sulphate 

(one mole for mole of N-ohloroamine) and olefin.In this way,owing to 

the relatively high concentration of ferrous sulphato,the reduotion 

of the prodonated N-ohloroamine, 

R*&fCl + Fe++ - B&I + FeCl++ 

prevail8 over the eleotrophillo ohlorinatlon of the olefln. 

Actually under these conditions N-ohloroplperidlne adds to olefins, 

whloh are highly reaotlve towarda eleotrophilio ohIorination,as 

oyolohexene,rrtyrene,ois P-pentene and I-hexene.We have not lnveetlgated 

the optimum oondltlona,whloh probably also depend upon solubility 

of the partioular olefin and upon influenoe of the olefin on the 

eolubllity of the ferroue eulphatejmoreover an alternative route, 

already deaorlbed by us2,is available for the radical addition of 

unprotonated N-ohloroaminee to these oleflns.However the yields 

obtained with oyoloherene (54s) and styrene (58s) in these oondltlons 

olearly Indicate that the radical addition of DrOtOIUted N-ohloroamlnee 

le not res,trioted to uartloularly substituted oleflna.but If la aleo 

general wit,h unsubetituted olefins. 

With styrere the rerotion product 1s the same already obtained with 

unprotonated N-ohloroamine2,C6H5-CHCl-CH2-NC5H,C)the orientation of 

the addition clearly indicates the .radloal oharaoter. 

With oycloherena both 01s and trans isomers are obtalned,but the oie 

stereoselec:tivity,observed with unprotonated N-chloropiperidlne,is 

lost.Thle result corroborates our previoue hypothesie6tbat the ois 

stereoselec~tivity may be correlated with a coordination of the 

\nprotonated amino group with the ferrio salt,whioh ia mainly 

responsible for chlorine atom transfer: 

CT N+4pe’+ , 
. o- NR2 

Cl’ 
+ Fe ++ 

Cl 
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In 8ulphurio acid e ohlorine transfer from ferrio salt ie lees 

probebleithe transfer would ooour by e radical oh&n, 
t I I 

Rpi-p-p’ + E2gHCl \ 

the ferrous ealt operating 8~ initiator of ohalne,which would be 

relatively short owing to frequent termination by the same ferroua salts 

R2$H + Fe++ + H+ -k RJiH2 + Fe+++ 

Furthewore we have found,by I oompetitive experiment,that l-ohloro- 

oyoloherene ie leas reactive than oyolohexene towards the redioal 

addition of protonated ILohloroaminee.From equimoleoolar amounts 

of oyolohexene and ohlorooyolohexene,B-P-ohlorooyolohexylpiperidine 

end N-2,2-dlohlorooyolohexylpiperidine are obtained in 4/l ratio. 

This result show8 the greeter reactivity of the oyolohexene,even 

though it does not give the exaot measure of the relative rates 

owing the laok of homogeneity of the solution. 

A competitive experiment In homogwneoua eolutlon,es previously2 

desoribed with unprotonated Ii-ohloroamines;alwaye starting fra 

equimoleooler amounts of oyolohexene and oh3.orooyolohexene,hem given 

more than 95% of N-2-ohlorooyolohexylpiperidine. 

These results oonfirm that aleo with vinyl chlorides the polrr 

features of the protonated or unprotoneted amino redioalr(in the lest 

oaee the amino radical oen be considered obordinated with the ferrio 

salt)preveil over the resonance stabilization of the lnoipient alkyl 

radioal and that the contribution of polar forma to the transition 

state muat determine the reaotivity. 

Aoknowledflments.We wish to thank Profeseor A.Quilioo for helpful. 

disoussione end suggestions. 
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