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STERIC AND POLAR EFFECTS IN PREE-RADICAL REACTIONS. — AN UNUSUAL TYPE OF AZOGOUPLING BY FREE
RADICAL DECOMPOSITION OF DIAZONIUM SALTS

Attilio Gitterio‘, Franceaco ¥Xinisci, Alberto Albinati and Sergio Bruokner
Istitunto di Chimica del Politecnico 4di Milano, P.za L. da Vinei 32, 20133 Nilsno ( IPALY)

Summary - A new free-pradieal asvooupling has been accomplishsd by decomposition of diazonium
salts with monoeleotronic reducing agents in the presence of 4-methyl-3-penten-2-one. Sterio
and polar factors are responsible of the unususl behaviour,

Recently we have r.porterll the reductive arylation of d,ﬂ -~unsaturated ketones via aryl-
diagzonium salts decomposition indvced by titanous palte. The reaction has a general charaoter
for diagonium salts and , 8 -unsaturated ketones in whioh R = H or alkyl group (R~CH=CHCOR'),
Au analogous behaviour has been observed with o, ,ﬁ ~unsaturated nitriles, aocids, esters, ami-
des and other reducing metal ions (Gr2+, Y2+)2. However, when 4-methyl-3-penten—2-one was
used under the seme conditions, no reductive arylation was observed but the aszocoupling pro-
duct g has been cbtained (rezotion 1):

(oH,),CmcH—COCH, + 2 mz" +2 3

1 y

——+  ATHeN-0(CH,),-CH-COCH, + N, + 2 utt (1)

In & typioasl experimsnt, a cold solution of p-chlorobensendissonium salt (20 ml, 1.01 K) wvas
added to a magnetically siirred solution of !'101 {40 nl of the commercially 15% solutior (
1.05 X)) and 4-methyl-3-penten-2-one (7 ml) in -othml (50 al1) under N, at 0°C. N, evolution
is immediate and it is complete in 1/2 hr. A small amount of 73t (2% by Ca(IV) titration)
was prepent at the end, indicating that two moles of T13 were consumed for moles of diagonium
salt. The yellow crystals, separated in the reaction, were collected by filtration, washed (

watersmethanol), dried and orystallized from methanol. The structure of _2. was eatablished by
X-ray analyeis. fhe reaction is quite clean as concerns the olefin. Side-produots are the
arens and the arylhydragine arising ¥rom reduction of the aryl radical and the diazonium ionm,

respectively.

Various monoelectronic reducing agents ('I‘i}*, cu"', Fq2+’ 3 ) and aryldiagonium salts

gave the azocoupiing product 2 The reaulis are summarised in the Table.
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TABLE « Dissocoupling produois in decomposition of aryldiasonium salts (m:-x;) indused by
various reducing agents in the presence of 4-methyl-l-—penten-2-one,

Reduoing agent X yield (%) mePe(*C) Hotes
LN p~01 51 96-97
'”‘2(304)3 p-C1 45 "
l‘oi'm‘L p=-Cl 39 "
omcocna Pl 32 b As sostonitrile oomplex
113?02 p~C1 25 » In five molar excess
'!idla p-»ocn3 48 T2~T3
!10t3 N 52 84~ 8%

The results are consistent with the meochanisa summariszed in the following Schene 3

m; P (R v W, 4 pyht
e+l Ar-QH(0OCK, ) 9 , —— mﬁ’-t—e(caa)a-gs-cocra — 2
3 033 Axinyg &» ™
The results with 331’02 (a well kmowmn redwoing resgent of diasonium salts vis mouuadioalc"']

excludes the formation of intermediate organometallic compound during tha asoooupling.

The change of behaviour between 3-penten-2-ome and 1 oan be reasonably explained taking i
acoount steric and polar effectsm. The orientation in the addition of aryl radioala to olefiy
is determined more Dby smteric afifecis than by resonsnce, so that a reverse addition takes
pisce with these two substrates. The elesirophilic oharsoter of the radiocsl addwt to 3-pen-
ten-2-one, dune 4o the proximity of the carbonyl group, favours its rednotion aad at the samu
time mekes slowsr the addition to the diagonium ealt. Opposite effects influence thefeactivi
%y of the redical adduct 3 1 its nucleophilic character makes slower the reduction snd faste
the addition to the diamonium ion , dne to favourable contribution of polar form 4o the trax
sition state : [—5‘:‘ lii;--l.r] - [—{:" ‘ei-ar | .

Thim, as far as we kmown, is the first aynthetio report concerning the addition of alkyl
radiosls to diazoniun ions, supporting previous kinetic interpretatioms in radiolitioc studis
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