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CRYSTAL STRUCTURE OF (INDOLYL - 3 PHENYL IDDONIUM
TRIFLUORD ACETATE

Fiyyuz A. Chughtsi® and Valadimir A, Budylin**
ABSTRACT

Cwlculations based on X-ray projection studies revealed thas
{Indalyl-3) phenyl iodomium triflooroacetate iss T-shaped mole-
ouls, However, if two noobonded electron peirs oo iodine Ace
taken into mcoount, tha melocule would have trigopal—bipyramidsl
structure, the lndelyl elng and two fooe pairs on the equatorial
poaition, the phenyl 1ing nod triflunroactate ion at the apiecs.

INTRODUCTION

X-ray date arc availabls for diphenyl iodonium ashlorids {Kholevanovs,
1857} iodide (Khotayanove, 1076), bromide {Khotsyanova, 1878) and Auorobo.
rate (Struchkor sod Kbotayanovs, 1860). The first thres are jsomorphus while
fluoroborate ie pursly an ionic sslt. Thesa moleoules hava T-shaped strusture.
Chloride, bromide and iodide srystals beloag to the ssme spacs group C,fe, sod
contain sight moleenles per ulit osll, whereas, fluoraborats orystal beloogs io
spade group P»/C and contaios four molacules per uait cell. Howaver, jodoninm
salés containing the indolyl group s a ligand bavs not been reparted so far.

Intersated in the chemistry of such types of iodepium jon, the oryatal
structure of (Indolyl.3} rhenyl iodonium trifluoreacetate is roported hercin,

MATERIALS AND METHODS

Generasl 1 Melting points were taken in capillary tubea.  In this conneo.
ticn, it wes found that the iodonium salts decomposed near their melting points
which depended strobgly on the duration of hesting, Therefore, afier an
wpprozimate m.p, bad been teken, & new swmple waa introdueed at about 10°C
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Crystal Jtructure of fadolyl-3

bulow this point and thea the teroperature way slowly raised. A Perkin.Elmer
237 IR apectronmeter wan nypd for TR epactra.  Elsmontal analysca were per-

formed by tha Dupartment of Analytical Chemisity st tha Moscow State
Uaiversity, U3KE,

fodosobenzene diarefate ©  This salt (m,p, 167-165°C) wan prepared by the
the tmethod of Pausacker {1853

({ndolyl-d) phenyl todonium betein @ This was synthesized acegrding to a
procedure of Chughtai ef al, (1881].

{Indolyl-3) pheayl iodonvum friflusrodsetste . To a suapension of 12.76gm
(1,04 mol) of (Indoiyl.3) phenyl iodeninm Letain in 2( ml of ethoool was added
dropwise 4,58 gm (0,04 mul, 3.1 ml) prifugreasstio aoid with stirring below-5°C.
Stireing was vontinued for e adiditicoal 16 mioutes, To the resction misturs,
wius alded 300 ml pure ether (frew from peroxide) and wllowed to stard over.
night in the feeezer, The splvent was cemoved by filtratiop. The oolourlees
oryfials were washed with small amount of ethor snd dried under rpdnoed
pressure, piving 13 9 gm (8007) of (Indolyl.3] phenyl iodopivm trifluorescesate
e p, 126212670 [decomap },  Thin snlt was réur}fst&llinnd from mathanoel.cther to
to yicld colourless oryimle, m, p- 127-128°C [decomyp. ).

{found : €, 43 6, H, 2.5%: O H )| T; INO;; required : ¢, 44.3; I, 2.6%).
X-vay analysis of the sult © Very thin erystsl of the title compound was

nded for X.ray measurements.  Differcot ecll paramsters ware measured with

awtomatia four oirele differnatometer syntex P2,  Sipoe iodoniom selt, coder

investigation, decomposed at reom temperaturs during X.ray snalyais, thees.

furn, investigaliohs were cerricd out 2t-120°C neing low {cmperature device
e,

RESULTE AND DISCUSI0ON

{Indolyl-33 phenyl iodonium trifflnoroacctate [I} was ayothesized from

phonylindoan aeatate and indole in methannlie potogainm bydrozide with subas-
equent treatment of trilusreacetic aoid-

A thin crystal of the ndonium =alt was then examined for X.ray analy.
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#i5. Tho eryatallographic data are given in Table I, The atomic numbering
soheme and bond lemgthe sre shown in molecular strmeture representation of

the sslt in Fig, 1,

Table 1.  Crystallpgraphic date of ike tille compound

Formuls = CHy FyIN O
Formula waight F = 433
Melting point = 138%
Denaity observed = 1.89 gm/om?
Lattic canatants a1 = D29 .;. b= 1028 ﬁ, v = 10,88 A

o = 111.04°, [ = 108.88°, = = ldb6.B5°
Volume of the unitcell ¥V = 762.5 A%

. lL.éfz = I
Deunity caloulated d = 1BEEAgmiimi{d ma —— i
L'
Fermula unltefosil Z = 2
Bond Langths 1-0! = 27884, |-C w 2.12 &,
1-CF = 2048 A

Bond angles C_T-0W = §8.3°, ClU_]-DF =87

P10l = I722°

X-ray cryetallographic atudica revealed that the titls compound ‘1 is
triclinio and belongs to space gronp Py containing two moleoulea par unit call,
The caleninted doneity, 1,988 g, om—2 agreed with the n:perimoﬁtally determi-
ned density, 1.80 gm ¢m—3.  The linear group C, Ind {3-carbon at Indel riog
The linear group Cy Ind {3-carbon at Indol ring)-1.0¢ is perpendioular to the
other Cjy Ph (cerbon at pheny) riog).I groug mekipg it 1-shaped moleculs

Ph
(Ind-I.07  Thia configuration owing to stetio hindersuos s somewhat distorted,
thus 310! = 172.3°, C 1010 — 98 3" apd 019 [ 1 = #7.0° ss shown in Fig. 1,
Taking into sonvideration the structursl pesition of the two lons pairs of iodine
atom (Phanton.Ligands), the molecule would be alightly distorted trigonsl
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bipyramidal with indolyl group and the twn lone clectrun

pairs océdpring
the equntorial positions and the pheny) Tiog sod triflnorogce

tate lon mt thw
apiral positivus, Since the equatorial positiony ars roomier than the axial

Ponitions, It ix remsonable that s bullier iedalyl gronp would preferably occupy
one of these, rather than & more ¢rowded axial position, Such trigonal.
bipgramidal steucture has elao beon reported tor substitntad phmlj'l-2‘-th[ﬂ|lij[---
liodonium balide {Yomds and Okawars, 19723,

& 4]
) iFh IPn
QI -+ Phigwy -mon . -y S

L ocoti

! 3

98, 32)

. 2,118(7)
172 24z}

"iG 1. MOLECULLAR STRUCTURE Ur(.wnuLw.~3)
PHENYL TR!FLUCIHDACETATE

It is of intorest to nota that the band LOn (3.74 Ay is longer than that of
& norinal eovalset bord (3,16 A in pheayl {udosodiacatats) but shorter than the
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ionic bond {sum of vander wanls radii 3.45 f&}, indicating that the bond digsoci-
alion encrgy would he oonsiderably less the normel single bord energy.
Bond lengths and bond angles io both cyolio rings have standerd mesning for

benzol rings 1.38 A and 120%, for pyrrol ring C2—(2=1148 ﬁ, W03 = (20030
= 1{}3°.

CORCLUSION

These tindings have lod to the precize strusture, for the firat time, of an
indonium salt having indolyl group aa a ligead.
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