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£ 2 Indium(Ill) trihalides(halogen=Cl, Br)?} bis(pentafluorophenyl)cadmium-& acetonitrileol] 4] 9h3-A]H
acetonitrileo] {$]¥ tris(pentafluorophenyl)indivm-g 43R o] W4EH, 8=7] T Ay Ade
g o] 83l EA L FARIgEE 2 Z 3 acetonitrileT} ¥ 9%} ins(pentafluorophenyl)indiume pentafluoro-
phenylindium 2H-83} acetonitrileo] 1112 wi$jErhs A& & + Ygivh. £ I(CF) - CH,CNT} DMAP
(dimethylaminopyridine)&- dichloro-methane £oj ol A 2725 2| @ukg-A1# In(CsFs), - DMAP-E 3} slgel. 2]
A= E2) 2R acetonitrile Bt} =7 A& o] 71k DMAP7} acetonitrile®] }2]of] uj$) sk Aog Fzhgict

ABSTRACT. Tris (pentafluorophenyl)indium acetonitrile complexes have been prepared from the reaction of
Indium trihalides (halogen=Cl, Br} and bis (pentafluorophenyl) cadmium in acetonitrile, and characterized by ele-
mentary analysis, "C{'H}-, '"H- and "F-NMR spectroscopy and mass spectrometry. The Indium (III} compounds
were formed stable 1:1 adducts with acetonitrile. In(CgFs); - DMAP has been prepared from the ligand exchange
reaction of In(C(Fs); - CH,CN with DMAP in CH,Cl, - DMAP has higher donating character and replaced the
CH,CN through the ligand transfer reaction.
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In(CeFs)s - CH,CNS| 814, -30°CH whgx
4] nCls(1.26 g, 5.7 mmol}& CH;CN(50 mL)o)| 4-
A F Ik CHCF:)A3.79 g, 8.5 mmol)e
Fgc}. o) ERLY L EE AA3) 0°CE
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A, 1 FAe 159 golo, $4-53el nClE 7|
F2Z 39 582 2.7%0h. WA [InCyHF
1sN(MW=657)]: AlAE2(%): In, 17.04; F, 42.31. A{
(%) In, 1748; F, 4337; “F-NMR(CDCL): ¢
- 119.6Q2, 6-F), -153.5(4-F), -160.9(3, 5-F); 'H-
NMR(CDCL): ¢ 1.9¢s, CHs); °C{"H}-NMR(CDCl):
6 14372, 6-C), 141.7(4-C), 136.8(3, 5-C), 116.3(1-
C), 117.%CN), 1.9(CHa); EI-MS(20 eV): m/e 616(In
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(CeFs)s*, 64.3), 449(In(CeFs),*, 100.0), 301(In(CcFs)
F*, 20.0), 168(CsFsH*, 89.3), 115(In", 41.4), 41(CH;
CN*, 62.1).
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CH,ON(50 mL)ol) €3 4]70 3= 2dbale] CA(CeFs), -
glyme(4.54 g, 8.5 mmol)}E 533l o], AY 1.1.7%
A% AAE et

-30°Ce} uhg-2%olA InCl(1.26 g, 5.7 mmol)y&
CH;CN(50 mL)ll 232171 ¥ muksin] Cd(CFs), -
2CH,CN(4.49 g, 8.5 mmoly$ §-qlalaledd, A9 11
3 A% 498 At

~30°C2] 4F-&5ollA mBry(2.02 g, 5.7 mmoly
CH;CNGO mLyl) §-23 A1 § 2uka}o] CHCFs)(3.
79 g, 8.5 mmol}S TojElo, AY 1.1.3 FA3
ANE Y3}

In(CeFs); - DMAPS| 84, [n(CeFs); - CH;CN
(0.16 g, 0.24 mmol}yg CH;CL(15 mL)oj] g 7 A}~
A kA7 4] DMAP(0.03 g, 0.25 mmol)Z 4l
st Ab&ol|A) 24417k HES- Al A} AlLaA] Sl E
AAs S WY} AFEE AL, 0] F AFAZ
shlch Qolz! (CeFs)s - DMAPS] 24+ 017¢g
ole, o] EUEAQ In(CeF;); - CHCNE 7182
2 5l 96.0%2 F&olek. “F-NMR(CDCL): o
- 116.8(2,6-F), -154.5(4-F), -160.6(3,5-F);, 'H-
NMR(CDCL): ¢ 2.8(s, CH;), 6.3(d/m, 3, 5-CH), 7.8
(d/m, 2,6-CH); "C{'H}-NMR(CDCL): ¢ 148.4(2, 6-
C), 141.1(4-C), 136.9(3, 5-C), 117.1(1-C), 37.9(CHy/
DMAP), 153.7(C/DMAP), 146.7(C2,6/DMAP), 105.8
(C3,5/DMAP); EI-MS(20 eV): m/e 616{In(CsFs);",
15.7), 57I{In(CcFs)2 - DMAP, 17.5), 44%(In(CsFs),",
64.5), 423(In(CsFs)F - DMAP®, 2.8), 301(In(C4Fs)F",
16.4), 237(In ~ DMAP*, 2.8), 168(CoFsH", 14.3), 122
(DMAP*, 100.0), 121(DMAP-H", 78.6), 94(N,CsHs’,
6.4), 78(N,CsHy", 4.3), 44(N,C<H,'*, 6.4).

In(CgFs)s - E,00.17 g, 0.25 mmol)- CH,ClA15
mL)oll @51 AFelx EWAIF|HA DMAP0.03 g,
0.25 mmolyS $413tad 2427} ukg-A)1z e, A Y
2.1.3} 4% A9E 99k
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In(CeFe)s - CHCNS| 84, Pentafluorophenylcad-

mium 3}3H2-2 pentafluorophenylmetal 2}¥H5-(metal=
Ag, Hg, Bi §)52% 42 313 Grignard 2}3}3 o
A} pentafluorophenyl 25 23322 Yol AlE-
t} PUE 2 halide 7 pentaflucrophenylcadmium
shatEz)e] HHS-2 Pearson®] HSAB-principle'®sl] 7]%
£ 5 A7) 902 ket o] Y 4 glek
ClR), == [CHRY]" + <R >
soft base
MX, L =—=X +[MXp-LJ
“soft acid”
MXy,  L]" + <Ry7> —= MX{(Rp) + L

(M: metal atom, X: halogen, L: solvemt with dosor, Ry per-
fuorcorganyl group, propeties donor molecules complexed with
Cd(Rs), or omilted)

€% indium trihalide £} pentaflucrophenylcadm-
ium B2 e 4L-97] W22 £ 29,
Table 19 AN A3} o] Sojo] RAE = 8
¢ a2 2pgstee, mek o5 Zo) indium
trihalide 5-& A3 2ol CH,CN3Y glymeoi) 4= 3
2] Felh} BPE Y2 EAzte A Y 53
8

2InCl, - 2CH;CN=2{InCl, - 4CH;CN]* + [InClL]~
or
InCl; + 6CH;CN = [In - 6CHsCN]* + 3C1°

o)g}zo] acetonitrileo] ¥ 9]3h= oFol 9] AL
£ Agollxt pentafluorophenyl 182 2|ghule-2
+2FA AYPA|17ct. 229 indium halide5-& <f
3 34 £kal dichloromethanedl|A] 522 ¢to)| 2|
3 g3 o] AAH dimerE A= Aeg A
7blch.
X\ln/x\ln/x
X NN
X=Halogen
¥t Indium irihalideS3Y pentafluorophenyicadm-
ium 2}§152] 4hEE ALl A eng,
3hte] acetonitrile R w{ NI wis(pentafivoro-

Table 1. Conductivity of InCl; in different solvents'’

solvent AR ' cm® mol C(mol-cm ™)
CH,C), 0.074 303-10°
CH,CN 49.967 1.98-107¢
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Table 2. "F-NMR data of In(CeFs)s - CH;CN in vari-
ation with sclvegjs (S in ppm)

Table 3. "F-NMR data of In(CsFs); - DMAP in CDCl,
(o in ppm)

F-coordination in acetonitrile in toluene
ortho position -1192 -1188
para position -155.2 -1517
meta position -161.9 -159.8

phenyDindium 8}32o] PA& 355} L Y2
F2d}.
CH,CN
3 Cd(CeFs); + 2 InCl3— 2 In(C4Fs); - CHCN
+3 CdCl,

ol F Fsl7] & Aviel whgeA ¢ a
cetonitrile -2 |3k F-NMR A9 €3] 24 A3}
Z Table 20 A A8}t F-NMR A% E7¢] che-
mical shiftt= H33<2] pentafluorophenylindium 3}3+
5 vehiglend In(CeFs)y - CHyCNE §nje] o 3
T U RAE S A & 4 Sl ace-
tonitrileol] A= od#)7§2] acetonitrilee] pentafluorop-
henylindium 31318 F9]ol] wi&lale] w4 £l
toluenecitr] W} fluorine WAlSo)] 2]4) peakEo) X
T 'S Aoz o)Fsedl, 53] pan A9 flu-
orine 745S] AAUVES} g gold £ o2
o}ty ¥ 4 alc.

'H-s} “C{'H}-NMR ~3|E3)e) A= acetoni-
triles} Wi 3he e RAF I glen], P4
A5 3lt2] acetonitrile ¥ A}7 i HEe g &
Uxdr}.

=3 7]&2] A4 Bot indium tribalide S} pen-
tafluorophenylcadmium?] Whgel|l A $4HE 3HAo)
712] 9ol o)& F2jsh: EAHS AAHNReH, ¥
< 580 £ INGFs) - CHONE & 5= ir)
In(C¢Fs); - DMAPS| $}A. Pentafluorophenylin-
dium BEEE Y-S Gt A} A2
A7) 4|3k pentaftuorophenylindium 3}3}2-2] acetoni-
trile = diethyl ether 2552 DMAP2} 2)#ke-
& Az, 2] AL S e}

In(C¢Fs)s - L + DMAP— In(CgFs); - DMAP + L
{L=CH;CN, O(C;Hs),)

ol8 F9%lr] e Abzie ukgelA] x$E
DMAP &2 o3t “F-NMR A8 Eaje] 273}
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In(CeFs)s - In(GeFs)y - In{CeFs)s -

DMAP CH:CN  O(CHs),

F 2 6) -1168 - 1196 - 1185
F (4) - 1545 - 1535 -1524
F (3. 5 - 160.6 - 160.6 - 1609

+ Table 30l AAI3t Tt Table 304 4= ¢)%0])
In(CsFs)s - DMAPS] ortho ¢|212] fllurine x}-52}
para $12]2] fluorine HAFEol] 2|}t chemical shift?}
Hh&EQ) In(CeFs); - L] chemical shift?} ®] 23}
£ uf], ortho 2J2]2) chemical shift= F& 240 g 9]
%8}, para §]%] 2] chemical shifte ¥ 202 o]
E%ch. ole CH,CN T OCH;), #7k=r}
DMAP¢} | 5H81 718 £33 S}

=t 29 =829 LA Ao osld dimethylam-
inopyridines| acetonitriles%} diethyl ether B} of-$-
Z&&HA vl )E sk 2= 2hgste] pentafluorop-
henylindium 2}4H-&7 v $=]o] 9)+& acetonitrile E=
diethyl ether& o A ¥ch . A7Hgic}

Dimethylaminopyridine2] §-% 7}§F F)Aale
]85 Zro] A& Q) zwitterionic immoniumamide
o FATRE I AL TAZ £ 4 A

o On e 2O
/ CHy

J.E']._i pyridine2] A4 2}7} indium U 2}2} vl
AAYE e RoE AT 5 o). Zwiktedonic
immoniumamide+ indium ¢ x}2} Hll-?iz‘skﬂ immon-
iumamidoindate®] Fe]E /A= RE 328 4 9}
£ of "F-NMR A9 =42 para ¢3¢ flu-
orine ¥2}2] chemical shifte] o] <& < 4= g}
Table 3| 4] para $12]¢] fluorine VA}-5-2] HAPLE
7} Zd|5}ed “F-NMR resonance peak’} —154.5
ppm S5 diethyl ether B+ acetonitrile 2}-g9] z}z}
- 1524 ppm, - 1534 ppm B} £ F 02 o|E3}
o}, o)7L para 99 fluorine YR}So) A+
Sol oM AA AE vehie, olsh S
pentafluorophenyl 252 ortho $]2]2) fluorine €=}
S| MAR st k48l F-NMR resonance peak
7} —116.8 ppm.©. 2 diethyl ether X acetonitrile %
29| #4724} - 1185 ppm, - 119.6 ppm Bt} e A}
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o2 o]F3ct. w2} dimethylaminopyridine ¥}
v} 1% pentaflucrophenylindium 33352 o234 2
o] zwitteriong 713 $¥HE 2 viehd 5 gl

N\ Oy I
::>:‘- __' |n(0d:5): R — %\/\ﬁ@—lﬂ(qﬂa

o) € £33}/ $tsk DMAP =j7t=2 &1 3E
o] PC{'H}-NMR ¥4& AAssded, 2 243
Table 49 In(CgFs); - CH;CN¥} CH:CN2| “C{'H}-
NMR ~# e8] n)zal] x4 &g} Acetonitrile
z}2-2] pentafluorophenyl &2 C1 peak 1163
ppme® Jeh el uks) DMAPeL 3E$ ¥4t
of AAPY 7} 7743 pentafluorophenyl Z2§-¢] C1
peak & Aoz o|Fslgr} £ A 2=
2] Caeol) 2J3F peakt 152.5 ppm 2.2 viehupsd] B
sle] 22% YA DMAPS Cdell 2%} peaki=
1537 ppm.o2 L Ao ¥ olEslgi e, Ay 2
7h=o) C2,60) 2%} peakt 1484 ppmoF viehd
Hbd RES §AZ DMAPS C2,60] 2|3 peaks
146.7 ppmoE ¥E AoF o|Fsry. EF a
cetonitrile 2ol 4 1}eh}E acetonitrile2] EFAF-ol)
2] 3} peakE-& 2 APl A& ehiz| 9ot

'H-NMR 2~#E7e] A4S Table 54 acetoni-
trile 2 52} A4 2171 =2} 'H-NMR data®} v] 25}
#) A18}3Act. Acetonitrile®] FA3 2}l 2@ peake B
ARolME velga) ¢igke Af 21ZtE DMAP
9] 3,5 $JA] 2] FAdA}bel| 2]} peak+: 6.5 ppm, 2, 6
$1219] oAbl 23F peaks= 8.1 ppm o HERE
o] Wk 222 A% DMAPS| 3,5 9)A] 2] A=}
ol 214} peakE 6.3 ppm, 2, 6 9% 2] FAI o] 2]7F

Table 4. "C{'"H}-NMR spectrum of In(CsFs); - DMAP
in CDCY(6 in ppm)

_—_ In(CsFs)s - In(CgFs)s -
coordination DMAP CH,CN DMAP
C (2 6) 148.4 148.7 -
C (&) 141.1 141.7 -
C (35 136.9 136.8 -
c M 117.6 116.3 -
N(CH,),/DMAP 379 - 373
C (4)DMAP 1537 = 152.5
C (2, 6))DMAP 146.7 = 148.4
C (3, SYDMAP 1058 - 105.0
CH.CN - 117.2 -
CH;CN 1.9 -

Table 5. '"H-NMR spectrum of In(CeFs)s - DMAP in
CDCly(o in ppm)

In(CeFs)s - DMAP  In{CFs)s - CH,CN

DMAP
G sp. coordination sp. coordination

28s CHDMAP) 19s CH,CN 285 CH,
6.3d/m CH(3, SXDMAP) 6.5d/m CH (3, 5)
7.8d/m CH(Z, 6{DMAP) 8.1d/m CH (2,6)

G sp. coordination

peak 7.8 ppm L2 B w2 A0 7 o| F3lc)

DMAP&E2] mass ~% E3)o] A= [DMAP]',
[I8(CeFs), - DMAP]* 22 2 [In(CsFs)s]'®) peak &l
vhebteh.

4 =

Indium(TTl) trihalide(halogen=Cl, BryS3} bis(pen-
taflnorophenyljcadmium2} ¥hg-3}ell4] A€ aceto-
nitrile 3} vi$| ¢} teis(pentaflucrophenyl)indium-g- o2
gl Felsisl e, o] IRHEL AR, Hz}p7)
F 3 A o] Atel o4 pentafluorophenylin-
diam 2323} acetonitrilec) 1:182 sk Ao
2 o 5 Adch 2] FEA AFEA 2| A
233 In(CeFs)s - LUL=CH;CN, O(C;Hs);)5 DMAP
o} HhgelA =g AMAA In(CeFsh - DMAP
£ PAs = A oA 2r=ge AL acetoni-
trile .t} F7)A Al o] 713} DMAP7} acetonitrile2] =}
Sjol) nhtoe Aok 22

o g 2 #
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