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NITROLY SIS (NITRATIVE CLEAVAGE) OF (INDXOLYL-§)
PHENYLIODONIUM SALTS

Fiyyex A, Chughtai* and Valadimir A, Budylin**

Heaotiona of (Iudolyi-3) phenyliodoninm saite with sodium
nitrite have been inveatigated. Hifect of triflmoroacstate and
toaylate asrcount.uri-:m waa also studied., The mechanism of the
reactiona ie discussed,

INTRODUCTION

Beringer snd his colleagues {1953) have provided sxamples of resctions of
diaryliodonivm selts with aimple incrganic snione which appear to involve only
Bp SNAr (Nocleophilie Aromatio Substitution) resction, For exampls, the
reaction of diphenyliodonium bromide with sodium nitrits in aquecos sojution
gove nitrobenzens in 66% yield, whils the reaction of phenyl-e-nitrophenyliodo-
nium bromide with the same reagent afforded o-dinitrchenrene in B4% wield.
No benzene was reported to have been formed. In the like manner, the res-
ctlon of unsymmetriceliy aubstituted diarylicdoninm salts with pitrite iop in
4yuecus acetate gave, in & nucleophilic aitrolysis reavtion, » mirture of corres.
pending nisroarenss ((lah ez, ai, 1978), Similarly, Lubinkowski et al. {1478}
reported that diphenylisdenium tetrafluoraborates with sodium pitrite in aque-
Ous dicXane gave nitrobenzene in T2-T6 % yield snd s eimilar reaction with
pheoyl-p-totyl-iodonium tetraflucroborate yielded & mixture of nitrobenzene
and p-nitrobenzene in a ratio of 2,3:1, On the other hand, aromatic hydrocar-
bon formation wes a major compsting reaction when potassivm cyanide was
used ag the inorganic salt thus suggesting s radical chain reaction.

In order to gain some insight into the factors determining whether the
reaction of disrylicdonivm salt (baving indolyl aa & ligsnd) with potassium nit-
rite will procesd mainly by sn SNAr reaction or (presumably) by & radical
chain resction, we decided to investiyats in some depth the reactions of (Indo-
1y1-3) phenyliodonium aslt with potassium nitrits,
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MATERIALS AND METHODS

Melting pointe were taken in capillary tubea, Ia this sonnsction it was found
that the iodonium aalts decomposed near their moeltiing points, which depended
strongly on the duration of heating. Thersfore after an approrimate melting
point had been taken, a new sample was# introduced at about 10 °C below this
point, and then the temperature wes elowly raised, These melting points ara
not highly presiee,

(Ifndolyl-3) phenyliodonium frifiuoroacelale: Material of melting point 127-
128 “C, wasprepared be th method of Chughtai ef al. (1981).

(Indoiyl-3) phenylicdonium tosylate: This aalt, melting point 95-88 °C was
obtained according to the procedure deasribed by Chughtai et af, (1981).

Reaolion of (fedolyl-3) Phenyliodonium trifivcroacelste with polassium nitrile:
Tha mixture of 9,685 g (0,007 mol) of potsssivm niteite and 2165 g (0.005 mol)
of {Ladolyl-§) puenylicdoniom trifucroacetsto in 15 ml of dry DMS0 was hested
at §U °C for vwo bours, At the end of reaction, tha reastion mixture wss poured
into cold water, extracted twice with sther and the extract wos dried over an-
hydrons maguosidu aulphate. The resetlon mizture wae evesporated to ite

miniwam volums which was then analyzed by chromatomess-specirometry,
‘Yoe redaie wew given in Table 1,

(fndolyi-d) phentiodonium toaylate und potgssium nitrite: Using 2,455 g {0 005
mol) of (loueiyl-3) phenylindoniom 1osylate, the reaction and nua.]:,ra_&s were
performed ss with (Iodolyl-3) pheayliodeninm trifluoroacetate, The results are
shown in Table 1,

RESULTS AND DISCUSSION

To earry out tha nitrolysis, indolylicdoninm salta were hented with pata-
stinm pitrite in M5S0 at 60 °C for 2,0 hovrs, The reaction wae repested in an
inert atmosphers, one equivalent of 1,l-diphenylethylene was aleo added to the
reagtion mixturs to ses the effect va & cowpeting free radical resction.

[t is olear from the data presented in Table 1 that nitrolysis of isdonium

aalts nader investigation gave s number of producis. Chromatographic separa-
tion of tha reaction mixture and sarsful chromatomass.apeetrometric anslyscs

showsd that the reaction of (Indolyl-3) phenyliodonium seits with ambident
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nitrite ion gave all possible produsta of this reaetion (eq, 1}

£ — KO,
Ph-[-Tnd X »Ph.NO, 4 Tnd-NO, 4 Bh.T
lnd - + Ph H. Ind-H (1)

(X = (F,000 , OT4 )

Tabla 1. Potal yields in the veactions of (Indolyl-3) phenyliodonium salts with
potagsium nifrite in DMI0 ot 67 °0 for 2.0 hours

Counteranion of  Special  Nitto  Tods Nitrs Iedo Ben- Bi.
iodoninm salt condi-  indal indol benzene bepzene Indo  zene phenyl
tions 1579 T 7T T % B & T 79 R 4 T 4.
" Alr 2 23 22 24 17 16 Trece
CF,000 Argon 24 24 24 28 14 15 Trace
Argon, DPE® 28 26 25 27 14 13  Trace
Air 24 25 24 25 18 14 Trage
OTs" Argon 24 24 25 28 14 15  Trace

Argon, DPE® 25 24 26 23 13 i2  Trace

a = 1.0 equiv. of 1,1.diphenylethylene (DPE) present, of which 100% wae recove-
red unchanged,

The arientation cbtained in the resetion of nucleophiles with indolyliod-
onium salts is quite unexpected. It has recently been demonstrated that an
aromstio nueleoplilic mechanism is operating in the resction of indolylicdaninm
aalts and alksli motal halides (Chughtai et af., 1981). However, formation of

& number of produets, capecially aromatio hydrocarbons as a major compoeting
regetion, elearly preclude a mochasism involving sn sromatic nuclsophilie dis-
placement resction. OUn the other hand, addition of 1,1-diphenylethylene a3 at
inhibitor of a radieal reaction to the reastion mixture, give aimilar products jn

nearly identical amounts, This perhaps suggeats a typical radical chain reaction
which loads to the parent hydrocarbons.

These resulta appear to be in bettar agreement with the suggeation of
Beringer and Falk (1984) that two different reaction paths ara available for
formstion of the arylated nacleophiles. With some vualecphiles and isdonium
salts, tha Normal nucleophiiic Aromatic Substitution resction ceours. In other
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eased which appear to be applicable to the reacticn of indolyi-phenyliodonium
ealts with nitivite ion, the resotion prooceds (initiated by eleotron-tranafer from
N0, to jodoninm cation} via radioal paire in & solvent enge. This redical pair,
under reaction conditions is dissoviated intg free radicals giving o oumber of

+ - . . +
Ind-I.Ph 4 NOpo— [Ind-I-Ph ] Ind-I-PhNO, (II)
NG,

products (eq. TI}.  Suech type of mechaniem han also been supported by (ranc-
witz and Holm {1977).

It was also obacrved that oxygen of the air did not inflzence the remctions
of the (Indolyl-3) phenylisdonium salts with potassivm nitrite, Similar results
have been reported for the resctions of disryliodonivm salts with sedivm a)koxi.
des {Lubinkowski e af. 1975).

Substitntion of trifluoroscetate for tosylate ar counterion did not mfect
the product distribution in the nitration of {Indolyl-3) phenyliodonjum salts.
‘These resulte suggpeat that the counterion has no particular effect on the rear.

tiona,
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