[bmim][Br], as a Solvent and Activator for the Ga-mediated Barbier Allylation: Direct
formation of a N-Heterocyclic Carbene from Ga-metal.

Dibakar Goswami, Angshuman Chattopadhyay, Anubha Sharma and Subrata Chattopadhyay*

*Bio-Organic Division, Bhabha Atomic Research Centre, Mumbai - 400 085, India

Spectrum page numbers Spectrum page numbers
'H/"C NMR of 2a S 2/3 "H/"C NMR of 20 S 30/31
'H/"C NMR of 2b S 4/5 "H/"C NMR of 2p S 32/33
'H/"C NMR of 2¢ S 6/7 "H/"C NMR of 2q S 34/35
'"H/"C NMR of 2d S 8/9 "H/C NMR of 2r S 36/37
'"H/"C NMR of 2e S 10/11 "HNMR of Il S 38
'"H/"C NMR of 2f S 12/13 BCNMR of I S 39
'"H/"C NMR of 2g S 14/15 Results of DSC experiments S 40
'H/"C NMR of 2h S 16/17 "H NMR and “C NMR of [bmim]Br S 41
TH/BC NMR of 2i S 18/19 and [bmim]Br + Ga (after 0.5 h)

'H/"C NMR of 2j S 20/21 "H NMR of reaction mixture (after 4 h) | S 42
e NMR oF 2k 3953 showing formation of |

'H/"C NMR of 2I S 24/25 "H NMR of (Allyl),-GaCl S 43
'H/"C NMR of 2m S 26/27 BC NMR of (Allyl),-GaCl S 44
'"H/"C NMR of 2n S 28/29




ppm
. Jg8

5

7.34
7350

5.077

mssEizeasas ,
NHEEEIIRORRS 2
[ B S A VR R S ©

L\\. nnnn.n;.nlnul’nmlnuﬂvcrv oy
- L
e W ‘

OH

2.516
2. 48B
2. 481

Eéﬁg;;

11600

EREE]
wn

0 975

2. 030

.08
-
-

ol
o

291
2165

1283

S2

Current Dala Parameters

HAME dginG?
EXFMD B
~HOCHD- 1

F2 - ACQuisition Paraset

Jate _ 20070124
Time 16.38
INSTHRLM awdii
PROBHD 5 ms Multinuel
S FROG 7930
10 16384
SOLYEMT foctz
NS EES
as o
SiH 4990 02
= IORES 0304567
Al 16417263
aG 256
Bl 100 200
0E 6.00
It 27340
i 100000000

=sw= JHANMEL 11

uc1 iH
A1 13.50
AL (R}
SFO1 200, 1312000

“¢ - Processing paraselt

SI 16384
SF 200. 1300084
W EM
558 &
] 0.3
GB i
A Z.00

1D WMR plot paramerers

Cx 23.09
FIp B.000
Fi 1B01.04
P 0400
F2 000
SPMIH 0. 34783
HICM 53 81044



S3

Current Data Paramslers
© o =
2 2 &g m o HANE og13c07
(&1 W oMoy "‘ E4PND 5
- M
= mER < PROCKD !

F# - heouisition Paraneters

ppm
1438
———134.426
—127.526

128,33
125 787
—— 73.253

date_ 20070125
Time 14.13
[MSTAUN 2vZa0
PROBHD S an Multinuc]
PULPROG pc 3
0 32788
OH SOLVENT ooz
HS 20830
ns e
e SHH 15060 241 Hz
FIORES U.459602 Wy
an 1.0879476 sec
a5 13768
2a g 33 200 ssec
1 3 6.00 wser
TE 300.0 &
o 2 00000000 sec
att 0.03000000 sec
OumEL 1 .
1%
5.2 usec
-3.904 oB

50.328244% MHZ

mer CHARMEL 2 =msmams

CROPRGE waltaid
HUC2 [}
AcpU2 100, B uses
pLZ 120 0 dB
PL1Z 16.00 o8
sFO2 200. 1312008 Mz

F2 - Processing garancters

i S e s B S I T s S

100

51 32768
sF 50.3220312 MHZ
it EH
55 L}
LB 3.0
B o
Lo ¢.20

10 W plot paranciers
=1 23

a0

FiP 170 00
£ H454 86
=3 20 400
Fe 1006 45
PPHIY §.92174
HZoH 32619171



ppm

7.254
7.215

“lintesral

]

=]
o
3

£

113

-
2.915

-

o

6.82

6.791
5.905
5.B69
5.821

——6.91%

OH

2b

i2.058
0.970

———3_B01

3.224

_——2.526

2403

*52 050

——2.178

S4

Zurrent Data Parameter

NAME dg1ng
ZEPND 1
PROCND

F2 - ACQuUISIR1ON Faram
Jate _ 2007062
Time 1.5
INSTRUM avzl
©OROBHD 5 am Multinuc
AYLARNG 93
iy 1638
SOLVENT conl
NS . 3
a5

SHH 4930 .02
<10RES . 30456
L) i.641726
Ak 245
] 100.20
oE 6.4
TE 273,
i . 0000000
=maEEszEEs == CHANNEL
HuCt 1
21 13.€
LS 0.C
SFOY 200. 131200

F2 - Processing parame

SI 163€
=F 200 130008
WOW E
538

L8 0.:
GE

aC 2.

10 MMR plat parameters:

ot d 234
Fip 10.0t
71 2001
Fop -0.01
F2 =01
PPMCM 0.434
HICM 87 0131



134 444

29.408

OMe

18.332

,,__
11

28

112 94

OH

2b

269

111

~ -~
r o
e & e
& E_: n
|
A B e 1
ppm 160 140

77.690

— 77.055
~— 76 418
T— 73205

= -

=) = NAME

= N EXPMO

uw ™ '

) o PROCHO

!

1 S

i Tiee
INSTAUN
PROBHD 5
PULPRAG
o

ACRDZ

[T}
SFO2

st
SF
WK
S5B
i
o8
PC

10 NHR plot paraneters
ox 23

S5

current Data Parameters

dg13ce?
1
1

F2 - Atquisition Parameters

20079629
12.00
av200

an Multinuel

2gac30
32768
[= /]
72
a
¥5060.241 HZ
0, 430602 Hz
10679476 ser
32768
33.200 usec
6.00 user
300.0 K
200000000 sec
003000000 sec

CHANNEL f1 ======:
130
6.20 usec
-3.00 ab
503282445 MHz

CHANNEL 2 =

200.1312008 MHz

F2 - Processing parameters

32768
60.3227312 WHZ
EN

0
3.00 Hi
0

0.20

00 em
170,000 pom
8554 .86 Hz
20.000 pom
100645 Hz
6.52174 pomicn
19171 Hz/cm




S6

ferrent Deta Farameters

= e KEHE agina?
H an # ) EXFN 413
i el e o FRICHD 1
[ B
r?/ JI F2 - Acounsibion Faraael
\ﬂ[ Date _ 20T
Tame 113
IHETRLM av200
PROEMD S e wulLmocl
PULP R 2930
OH n 1B36e
SOLVENT cocia
HE
e i
GeH
FIORES
2c A
R 5
O 100200
13 AR
TE Ers
o1 100000003
= mees CHANMEL L
ML tH
Fi 13.50
AL o.M
] A0, 122000
F2 - Pracessing paratets
3 16354
ZF 2001300038
I Wi £
50 0
i i (L.} .30
f | [} o
PL Y
1 10 HMR plat paraterecs
[=] 2300
FIP 10 Q60
Fi 200y 30
i | P b0
Pl 2 -0, 00
B wi BRMIH 043475
£ o i 87 01305
T T =y

I T T
npm [s] F?- ¢ 4] 5



S7

Cerrent Dats farsms

- ) = el w oo 4 a’ @ HEnE
. & £ 48 T 2 EEEE £ e, o
N . ™ yl BN 1
g ko b #% =2 o ol " P
h T T T 1 Lo | F2 - acquisicion Farasebers
| "I|' | ! | i
-\\\- LOOG0 241
=
| 00K
| 2 DO00T00 A
03100000 56
- '.t L 2
LHIE L P
snan CHEKHEL 17 messss
waltils
1
100,00 ke
12000 o
120 <R
| B0 1312008 T
1768
e 50.322733% i
*OH (]
: =50 0
| B 3.00 Hr
L] L]
ac .
10 WHA plat pacasilers
cx [N R
L FLR 170,000 opa
" #55 HE K2
=0.200 pps
- [ =T e v T e et e B e e e Al s SE h
pom 160 120 a0 =54 41 20




i

Ategral

-
-

|
|
|

. WL

I

4780
4,748

_— o
B¥ &
!'_'\'i'\' o
‘\."I
If

OH
=

2d

DR}
1

7

-2. 558
2526
——2.182

t

|
J

-

| I 'I =1

i

T 'T_|

S8

Lwrrent Oata Paramelers
HAME ogih?

EA §

Fd - Boquisition Faramt

Date 2O0P0EED
lima 12.12
THS TN EVEL]
FROEAD 9 mw Multanucl
IU_PADG g
L B3
SOLWENT =R E]
] 1]
-] [
L 4980, 0F0
SRS I E045ET
1t 1.6417269
Al 256
oW 100, 200
JE [2R]E)
TE 2730
a1 LLO0Lonong
mrmmssssmrms CHANNEL 1)
HUZL 1
| LERIY
8 940
L 200 1332000
F2 - Processing paranste
1 16384
aF 200, 5300507
L Em
a5l o
LE T
Gl o
AL 2.a0
10 %M plal paranelers

[o4] 23,00
FIP 10,
Fi 2001 30
FaR -0.0an
F2 -a.an
FPHEH 023208
HilwM AT 01398



ppm

o Current Dela PariacLe
FYE AKE il
g - =] @z A
. @ ~ EeRND
z NS e i
¥ I | P oo mcquisibios Paramstions
| | Date_ MOPCERD
II { | | Trme [ERT]
I

IRSTRUM avz0

OH

ER LTS
003000 1ac

2d

ammans CHINKEL (1 mewmmm

#02

F2 - Processing paraselers
51 TS
= 5013227325 HHz
] (2]
=h u

| i 300 He

| -] 1
g 0.

23.00 =
160000 con
8081 04 HE

.0 cen
106 a5 HE
6 OERES Dredte

Ffh, 19226 KrfcE




opm

.
7

 Invegral

7.4
:/_,/,’:;,4_-,1

ENE]

a 2

= 2

o -
ToTT T
! =}

™~ Ir"lf‘..lﬂlﬂ
M/ LAY

5691
5. B54

——5 165

\‘\\\JW

Br

4670
4 .63

]

OH

2e

L s
i

2.527
2. 484

2 411

2.135

/-
_\\_
N

\s

—
3

S10

Current (ata Paraneters

MAHE dnthi?
ExPRO 5
ARICHD 1
T2 - ACOuIsLEIA Paransy
Jate 2 TOES
Time 12,04
[LHEE vl
FRAIEHD 5 me MulEinuc]
PULPANG g3
m 16304
SOLVENT oac1y
s 13
s ]
L 4990, 020
£ 1DAES 0. 304567
Ly | G411269
Ak 250G
IR ton.2no
I 6.0
i 73.0

©mmmssssssscs CHAMNEL f1

SUCY iH
™ 13. %0
=11 a.00
5FD1 20013120400
FZ - Processing paranete
51 16384
SF 2001300096
L] W
SEB o
LB 030
G o
PC 2.00
10 &WF plot paraseters

o 23.00
Fip 10.an0
Fy 2001 .30
Fap =000
F2 =000
PPuCH 0. 43470
HILH 87,1305



ppm

———142 764

——133.893
——131 . 425

—127 524

—121.212
——118 829

OH

Br %2e

e
= =
ER=}
o
| ey

1

-

- 7B.375
— 72.535

43.753

S11

furrent Qate Perameters
HsC

dgi3ch?

B a3
SROCH 1
3 - arnuiaitios Paaselers
ke, 0070623
Time 1207
ThSTRLM 200
RO 5 ma Wulticuc]
Ere zgoc10
o 30768
SELVERT cocia
us b
ES) fl
e 505 280 M

I0RES o S0
a0 1.087347 nec
ap WaTER
m 23,200 wiee
*® £.00 urec
3 0.0 K
1l 2000000 3
1 200 sex

e
Al -3.00 4
0 40, Eias
= AL 12
walE216
m
100,00 uer
120 60 o8
16,50 o
5 b | 312008 HHe
F2 o Processing paeaweters
sl L]
Bl 503227375 W2
K [
50 o
LE 308 m
of Ll
e a.20

100 W gk parpmstns
'

2300 cm
Fip 160,400 oo
F1 8351 B4 Rr
P 20,000 oo
2 1006 45
APCH 608656 opesce
HECH 06 3126 Hedem



S12

Lns”
BEST
ZL5”
Loe”
ke’
GLa”
GTL”
0sL”
FaL"
nze”

arn”
GED”
2T
FeT”
q91"
e
L58°
FOL"
ZkL°
68L°

N\

IV B A TR S A o

w1

[ \¢

R Iy BT BT T T T

N

A

f

LOETE

W

0Be "¢

0oo"T



pom

S13

=~ R A - A =1 [ — Currant flata Parametar
motd T a0 - o a qnetars
TELARLD 5: ¥ = nE ] = sang P
oo oou @ T o = . " SEFM 47
TEVEHEAE D rER A = o '
1 |

ll, N, f' [y l\ ®% - dcquisition Rarameiers
y | l[F y Ciae, angr

1 2000300 sac

2f diz OO0 e
g memmmnnsanss CHSNSEL F1
WL 13
Cm 6.2

Ay 3.0 4
L] . IPE2AA A

muemens (ASEL 13 mamnes

100,00 usee
120,00 9y
16.00 2B

FOz P00, 13108 KHE

F2 - Frocessing paranetdrs

[ 32750

M 503337335 WHz

wllk I

450 0

La 300 W

o ]

P e.20
I. il bW plot pareseters
J ox 23.00 ca
FiR 005 pgm
" y ol W) i WMWMM" e 08 e

FeP D000 pEm
F. 0.00 W
PEEM 7600 poedia
HICH HA AN Wz loa
B o e e B I e B B e T e T S — T — T
- -
Lan 120 1og aa &0 an 20



S14

180" E
Hum.mM,r
OB T
sep 7>
nmw.m.\.

Hﬁm.N\\.\ﬁ
#mm.Nu\y
596°T
ST0°F
BLO T
STL b —
ST

55075 —
ﬂ.ma.m..\\\\
ZST'S

TIZE S

T08°5
B0 5~
196°5 -

Q0L
mw_u.h../
GET"L

LT L ——

S
MMM.”N
BEE L %

hwm.h%&
SZ58°L
8267 L

HO

ZI

29




S15

B B r-
YAt e - .
'\'.'.r o= a
o e -, .
eS8 - E
Haa 29 2
oy '}
i ! ') |
o y i I
lIlI ! .'l
f /

\ . |/
1 / |/
it i Iif
|

|
MMLWWM”LrﬁwwwW \ﬁmMvaww

120 110 &0 50 &0 £ 20




S16

furrent 0ata Faraneters

o P W RS 0 S I3 W e W O £ WL G S T i W W mmoE o HakE dggnez
- o - R R R R R i e LR mEmE T <3P0 454
3 ERRAANERAAARESEaR AN TSRS RAR SERAE & Shotn .
= r-r-lhhhrrm\gmmmmgﬁmmnul'!ul'\nnmv-f1:.1 T fu fu na
RESUASSW AP R PEANDE NV e et e
| \| ! I [fr" it Oate R
Tine @A
IKSTRRIM avEnl
PRIFHT S me Multinucl
LR ] 30
T VR4
S vin ol
& a
» o
S
= IORES
aa | 5417269
£ 260
b 109 200
o E.00
TE 2730
B 1. 0008008
smsmane CHENNEL 11
L 1H
=1 13,60
£y ()
] ana. Latauno

- Profeszang paramali

51 16364
5F 200 1100065
i En
S50 : Q
-8 0.3
Gl a
- g N <)

10 WM plot paraneters

3.00
S L S — e 10590
£ 200130
] Fn -0.000
2 i
2 |E |2 apmCn 4 anen
bl I s I i 87 aas

i B L e [ S S |

9 7 & 1




—ppn

——136 496

L T
opn 140

133880

128,399
127484
1T 514
75,870
5. 243
71,558

126.315
—118.273

_1\;_

Tl

OH

2h

—r. i S — e

100 =]

S17

Current Nata Farameters
WAHE

ag izl
Exira) HLE]
FROCHD 1

F2 - Mequisition Peraseiers
BanioiEh
1607

Gare

10k
o

Fis
1
Fa@
Fa
PPN
[

ER
LR T

ceseve CHARHEL 1 =emmmmr

.20 usar
-3.02 03
0, 3202445 Wiz

CHERNEL 4E
saltris

1607 o
2004342008 Wiz

- Frocessing garaecLers
AN

50.3327394 HHz
]

3,00 Hy
@
8.28

fRleL sarawtars
23.00 o
150000 pze
J548. 41 1z
30.000 pze
T6HD 68 He
.21733 poascm
267 55344 Halca



S18

Current Data Paramsters

HAME agtna?
s I Rl R R - i) @
g & SEBREER 528 FHAZ TEEBEZEZEEEES EE: oo @
= - W\ an A e DU U U O S DE DD e e e oo
- Lﬁ&%ﬁ'@\\’ \\l)/ F2 - cquisition Parasel
Dake_ 207004
Tame 1623
NS TRUN av200
PAOBMD 5 am Hullisucl
FULPADG 1930
] 16384
SOLVENT oCEd
NG 13
4] Q
= ShH 4530 020
FIDAES 4104567
A 1.6417250
OH . p- o
2' ] 100,200
[i'3 6.00
1E 2130
o 1. 0000160
sssmsssssss CHANKEL 11
HUCL it
a1 13.90
Ll 0.00
FaL 200 1312000
F2 « Arocessing paramels
5l 1E384
SF 200 10084
RO EM
553 ]
B’ 0.3
i o
FC 2.00
10 W4 plot parameters
4] #3.00
) !“wﬁ\__». Y FiF B 000
F1 1601 .04
l\I Fai 0.400
o F2 0.0
B 2 & 18 Bl |8 £ & PRNCH 0.34763
5 - w - - | - ; HICH 6961044
X ~




S19

Current Data Poaraseiers

= ¥ R ol 2B WA a1 07
e - ™~ oMM = Ci o T e 3
a a = ERRR .- an PR i
l ] F2 - Azquisition Farseelers
\ ! date_ e
| { Time 16.28
IHEIRM anin
FROEKD 4 o Ik imc|
FRLFROG 290030
i 1IEH
SMAEHT corid
vs ™
= f
S 15084, 241 Hi
FEDRES 0.0 M
w“ 1. 08TMTE Sic
L RS e
o 3300 wre
o £.00 e
it 008
OH - o 200000000 st

2' 11 0 aMb00 e

wnas CHAMEL 1] =ssnsss

Lr=1 5o
am &.20 usec
s 3,00 ot
SR 2. 324N ez

ML 12
waltzth
m
R0z 100,00 ysre
e 120,00 08
EYE) 16001 B
FO2 200 13208 My
TZ - Processing peramsters
s E ]
& LI T TE
o Eh
E] L
LB 3.00 He
] ]
R o

WWM w 10 WM Bt Garsaetact

[ 23.00 tm
1453015 oa
THE 1B HE
7 620 pow
383,47 He
PRRCH 5. 05070 pomdcn
HICK 301.42236 Weifem

SEAT T e E e e . ML At Sl St S it e e s R SRl L S B MUY (L S S

opm 120 00 HO [:1] 4 20



. B FEEEEEED O
= I mmmnul—;)mnn-nw\ o o
| \\!r‘{% \"f ‘

OH
HaC(H;C)s
2j

54T
08T

S20

Current Data Parangters
SEME

2| nanG?
ZxPnn =]
ABLCHY 1
F2 - ACnuisition Paraaar
Date_ 20734
Tine .17
1nE TR avald
PADBKD & on Multinuc)
FULPALG

m

SOLYENT

HE

a5

Sl 4530020
FIRES 0. 30457
40 16417268
AE &4
K FLlnRF )
3 B.60
E EEN
P ERERG T

a1 000
ROy 204, 1312004
T3 - Processing paramely
5] 16384
HF 200, 1200084
A EN
5B a
La @.30
=] o
PC 2.00
1 RMA plot paraneters

on 2900
Fip &.ano
F1 1601 .04
F 9.000
Fa Q.00
PEMIM 0. 34783
AEEH 69 51048



S21

- ul Mo - - ca oo o Curcent Nata Parzneters
= o %M @ T T e B 8; HAME 0313107
£ o = e s = m | ! EXFHD 2
g 5 S ERg e T B mooEes  ° mcha :
|} Fa - dcquisibwn Paransters
Dake_ 200paa
i | i | Tame 14.36
INE TR avian
PACEHD T mm M lEenucl
FULFHDG 2gdc
[ 3768
OLVENT 2k}
= ::]
s 4
E 15052, 248
£ INES . AR
an 1 0TS mee
i 37768
™ 33 200 usec
® .00 use:
i3 a0 w
o 2.00800000 sar
a1l Dm0 s
« CHARHEL 12 ==awens
! C waltith
2 n
. 100.00 wser
| | E 130,00 o
b 1600 o8
‘ kL B0 LIE00E Bz
| - PACEISIRG CAFSRLENS
3200
0. 3227397 s
]
- L.
300 W
]
L]
Wb g WA e I 1 v o o
z 3300 I
150,005 pi
165341 Hr
U500 ppa
D.00 Hr
5 52174 comsice
HECH 3 AHTY Hyom
I B S T T [ T ST T T e T O S et e ]
140 120 100 H =) 20




S22

Lurrent [ata Pararerers

- " AN no7

= won N onon u';ul'| ™ R L FRICHD 1
|// I".”.-' | %ﬁ%\ II/,/ AN "\I/ F2 - Agquisition Paranst

] e ! Date_ 007100

Tine 19. 47

INSTRUM avand

FROEHD 5 ma Multeaucl

PLLPROG a3

. o 16784
S0LYENT £oeid

[ 20

. OH [+ Q

. S 4990 620

: /I\/\ i ¥ RS 4304567

| ] i B4177E3

Hsc(HgC)g i 25
™ 100200

2k 1 6.00

TE 2710

I 1 aeo0onca

mmmmmmmeeees CHARNEL i

LIS iH

8 ER

oLl LR

SR 200, 1312000
2@ - Processing paraveld

sl 16364

5F 2001269303

A N

| 558 i

LB 0.3

i B @

I | = 2.0

ﬂ| '! J]J || J 10 MR pI0t parareters

A o 23.00

e Ly KN — .“ﬁ h.-. U LR FiP 10400
| [ ) Fi 200130

\ /J J| | \ / | Fep 6000

= F2 -0.00

E.l 2 b I =E |9 PRHEH U 4347

- o o - =t Ll H2EN RN E -

T I T | L I o

7 B 5 4 -3 2 1



S23

&

Current Dats Pora

m @ oo om = oo e .
& 7 32k 8 § BRRted B it e
i & g mEEs T ORREAOEN 2 FROCHD Lk
| \ | J : ! L |I | | FE e Arwisition Pacawiers
| | Y | | W 2079015
I \\lff | [ H | s
5 ram Fulturmcl
zgecan
32788
el
163
3
156D, 288 M
OH o ieed v
L Q8TEA ac
30768
/I\/\ 13309 e
H3;C(H,C) 00 ueer
3 2 3 Jor 0k
200000100 e
2k 103200500 see
| CrmEL 11
ceoe CHERHEL 13 meneees
CPLEFGE wallils
Wz "
PO 100 00 usac
Az 0 Qi of
w2 1600 db
| | woe 200, 1382208 K2
F2 - Profesping parasiiens
1 51 M
1 5 503237325 W4
WO i
. 358 @
’ LB 308 m
] o
e 520

10 W pint peramaters
o

e T T e Wi lh-.i vt

23.00 cn
FiF 150 40 ppw
Fi BI04 Hr
PP -2.020 ¢com
F2 0,00 M
N BN 20
HEDH I 07117 =

B0 A} 20



ﬁ ™~
s oo
= e e

|

= @
z A
z =
FE . L T
pam 9 H

U o
Do oo
| oF oMo oA
L T
]

F A

Va

[T =T
hel—r=-
LR
T/mm

=

3

i
|

--5.085

2. Tal

2709
2672
2 ka1

i B e

() =

2.50%

—2 a2
y, E 4l

AES

-

hol =]
&R
33
S
|
i
|
AN A
‘m
=
e\-i
N T

S24

Gurrent fata Paraseters

i Aging?
] '
PRICNG 1

T2 - Acquis:tuzon Farane!

late OB E
Timn .30
IHSTAYM avaan
FROBHD 9 ne Maliinucl
FULPRIG 2gdn
m 1E3H4
SOLVERT COC1E
] 14
o5 o
St B9 0z
TIDRES 0. 304567
2 L BatT2es
£ 284
] Lo 2es
3 B0
IE ERER
ot 1.00a000
mmvmmnmamann CHEWHEL 1]
MUC1 H
L 13,50
ALy L]
SF01 200, 1302000
FE - Processing paranst
51 RUEET
aF 200, 1303083
Al M
558 a
B a3
B G
a0 200

10 M7 Dot parameters

ox 2300
Fi1? ¥0, 00
F1 2001 .30
Fag =0, gog
Fa =i 00
aln] 143478
HILH HY LIS



ppm
14¥. 587
128,529
23,125
20572
24716
— 112 420

~~133 628

-

Hsc” ©OH

S25

'] mEs = m Current {uts Perameters
= = A LIRS

T o

P . ] E¥FHD ]

mEER B4 ] R i

F2 - bmmuisition Paraeeters

—
=

dabe_ 2070710
Ty 18.34
HETAN wadid

| PRI 5 e Ml anuzd
AP 2qac i
0 Jaimg
BOLVERT €03
M 4z
o5 Fl
£ n:

e
s

L
ust

s
03000600 see

2| B

Bt

Py e
A1 -3.00
PO 50 R2AM A

= DML 12 -

L0000 uses
L2b. 00 ab
1600 o8
EL 00 1z008 Wi
F2 - Processing psrassters
5t TEE
¥ ST W
] Ew
58 ]
L 3.00 H2
a8 @
[ 0.2¢
10 49 plol farsweiecs
e 2300 em
Fip 560 000 ppy
Fl BN Ba ny
i w Fop -4 005 pza
e -0.00 H2
b AonCy 6 55650 cowice
HIEH 3850 0

| et e e e N A 1=

100 a0 &0 a0




S26

Current Data Paranctess

P Tl i T m oo = = oo HAHE rgLnd?
£ GERSREUR DTEREFEmA S =3 =4 XL 448
] Hrrhh:rﬂ-rj-. n[\n\nuilnrn]'nnnnn? : o om o FROCKD 1
\kt\| foti s £ II// l\ I'I \/ Fz - Acquisition Pararet
S Sl [ If tate_ 20070720
Time 17,24
[NSTALM ava(l
PADEAD 5 A Mylsinecl
PRLPADG H-ER
T 16384
SOLVEMT MENE]
ME 49
s 0
HeH 4530020
FIORES 0304567
a3 1.6417268
RS 236
. [it] 10 200
HO \_\ DOE [N E)
TE Frin
i i AnOneana
‘ 2m == CH&RMEL 11
i
| 13.50
I
001312000
FE - Processing paranet:
sl 163EL
SF 206, 13n00E
Ll EM
558 a
! . La 2.9
| | | ] 0
1 Pg 2.0
H
10 MR plot paraseters
| \hﬁ ok 3,00
(. | FiP 0 aoa
Fi 2001, 3
| | L\ / Fan -0.000
F2 =0.00
H lale g epucy 023478
H i/ l MELM BY 01305
e T i L - T B —
L R I [ T 77 i
8 7 B 2 {




ppm
— {45

ppn ey

45, 309
133 242
.337

128 00¢
——126.581

[

——120

-
=

IT AT

wo— TB.B3S
76200

HO

46 515

S27

E3FHD
PG

F2 - Bmsisilion Pareeeters
fete_ B30T
Tioe
THETAH
paggmy G
ULRAE

= CHERHEL 2§ =ewmeme
[k
580 v

Sl FB S

= CHARKE
wy Itz

>
15
iH
[EE-N R
o
o2

120.00 &
16,00 08

SH2 200, $112003 4

F# - #rocessing paresckers

=1 32768

iF S0 REIes wir

wIIW En

L L]

Ly 200 He

] ]

AL o2

20 RMA plot parserters
[=] 23.00 ca

170 000 ppa
5487 HY
20000 poe




S28

Current Date Paraselers

Bt B = - * I~ (o B P e Y == s == = = N == V= T o B e ] [P = = = Y o e awanT
. SO E DAL DY MM T o R me M s Do S oD DM oe @ SHPHD A58
& R eI I R R L R i - R R S sSoe@mo@ = RN |
&1 MTTE.-‘;T.-L.Tn.-rme;j.n.n.n.?.n.nm.n.n.n? c[lﬂ':rr:r{:mrjumju o

Lh“‘-‘—‘-—:}““% 'I e L\‘ . )y \//// Kﬁ“ £ | T2 - hoauisition Paraet

%ﬁﬁ] 1k il I i i Tati_ 2007077
Tane 17 4B
[MSTRUH avall
ERIEHE 2 an Meltinoc:
FULPAGG
m
SOLNENT
D N3
i
Sl
FIDRES
Bl
HO o= u
T
JE
2n T
b
MLl
N &
al w.a0
1 _i SFOL 200 1312000
T2 - Procesging paramet:
21 16388
5F 20§ A0GHES
WON EM
558 1]
L} 9.3
et} a
AL 2.0
h 10 HMA plot paraneters
=t 2300
L_‘___A_,Jl. . P FIR 1. o
FL 2091 a0
Fep -0
- R
ﬁ E ARMLN o 43476
- = H2CK 87 90300

et

L —
na



S29

4

Current Data Fararetars
o eyl k0d
i

'

cen
—200 63
£3.751

Faraertars
20370

avEIn
5 fm Fulbuingl
e

ee

ez

29

Y.

33200 uzer
® £.00 usar
T 0.0«
2n 2 200000000 502
11 0.03000000 ez
samsmammnas CHAMKEL 1] ==
it EES
.1, £.20 use

i | -3.00 di
w0 S0 1082445 FHI

HO

02 00 1312008 M

+ Progessing perasetery
TR

S0 32EI00 W
=]

@
300 He
L]

.30

4R plat parpeeters
EERTE
20,000 opa
187100 ks
0 i pne
=2 -0.00 Hr
Ui 456 eanice
HIEM 481.24756 Mrfem




ofre

~—2. 918
2.8l

]

2.8

2,734

—2.174

1 1.51

S30

Dwerent Data Faramebors

NLME LRI ES
Z AN a2
PROCHD 1

7 - acguisitran Pararet

Jane 200T0En2
Time 13.59
INSTALN av2eo
“ACEHD T mw Multinwcl
PULPRG 2930
LE3Ba

U]

E*]

]

GhH aza0 020
FIFES 0. I0a%E?
1 R )
AR 255
aw 102 200
0E 6.00
TE 27134
ay 1 OG0

=== DHAHNEL 1

1=
s | 1380
ALl 4.0
SFOL 200, 1312000

= Argressing paranels
16382

2001300079

EM

o

.30

o

2.00

10 MuR plot parameters

Cx 23.00
IF 10.A00
1 200130
Fap =400
2 -0.00
PRHCH 43478
HECH 8701308



S31

Current fala Parseeters
@ e om e @@ M oona o =xes
L. B OSEpMARIREYYS 2 GITE o e w0,
] 3 e E 4 -
a 0 RANESR RREEAS 8 mmEr = onDcD 1
1 11 / L ! } | F2 - Aquizikion Paraneters
| | | l L \\\ / Oste. ELAlE
| [ i ! T 141
o a3
FROSKD S ma MulLicucl
AL
]
SOLVENT
%5
% 4
NH LADED . T4 M
HO FIDRES 0489512 He
40 1 DUl s
| T Ao ]

Y.

19 300 usec

o RO =

20 i 1 GHRADDE Stc

6 0 af
Fite #all

F2 - Frocezaang
sl

21.00 en
173,007 pee
3 Bun e, BT HI
Fan 30,000 pp=
Fi 1500 EA HE
PRHIH 500U gon/Cn
HICH W33 Mz
T T e e i B e ot B o e e By — T e G B e e e e e S A
ppn tal 1240 102 =0 -] Al




S32

Current Data Parareters

"
§ 53B3E3IESRES 23 02388 ot s
& & FREELEESTE S o o@min W W R o :
2 = R L G
| s, k"% ll /I ,u'll L // Tr - acquisation Parane
| i It W Inte. 20070727
Time 40
IRE TR avitd
PROAHD 5 W Muitinuc]
OLLPRIE Ik
] 15384
SOLVENRT oacly
HO = s s
35 H
S 2390 Q&
FI0RES O 4567
4 | ERITEES
k] =)
n 100 260
2p 2% 6.0
TE 270
an 1 Q0ae0n
] rresacesenns [HAMNEL F1
HLEL L]
| ar 1350
Ly o.o0
sFaL 200 1312000
T2 - Pracessing parannil
51 B384
F F00 1 NG
al EH
536 4
L2 0.3
) Gl o
AL 2.00
il WA plot paranelers
ox 2300
A I | 10,008
71 200t 30
i -0.000
w2 .00
2 = jd £ L 04306
H - o n o HEH 87 0r30s
[&“l—'T L [t T et I I L L L B T

pom 9 B 7 B 5 4 3 2 1



S33

™ o o e w1 o e e Current fata Faraseters
- ] 3 pap=g- AR & B85 satxor
a - B 2
= i = FRER § KRR B B & !
[ | i | i 73 - stgursituon Feraecters
A || e a7
! L] | | | | 13.56
anzll
S mn Huitinuc]
roac30
HO‘ e
o oocta
2
4
VERED 241 12
0. N0E b
1 BTG G
azn
33200 usee
&0 uner
2p 000 K
20000000 s
003000000 sec
L] 190,10 usee
B2 120.00 o2
FLIZ 16,00 08
sFaz E00. 1352009 Hiz
Fit - Grocessing peraseters
=l 2768
aF 500221005 WD
- H =]
565 3
i 300 H
] @
L] 5.2
. R gl "
e e Fred \ - Wier B TR ——
i 23.00 ca
Fie 153,000 pie
F1 ThiE . "2
Fie 15008 pze
2 4.8
APy § EEOST peesen
i 295 37253 Helm




S34

Gurrent Tata Faraneters

. noo NANE LATELLR
. SEREE 83 B IRFINRARREZE . pew i
B e “ e R S R PRICNG 1
e O Ll R
\\'\|// \I/ L\\\\. \I I\‘ J/// F3 - acquisitian Parasel
iy | f Date_ 2u0roan
Time 13,583
TkETRIN w200
PROZHD & fm Mallinuc]
FULPRIE HEY
| m 15384
i SOLVENT acia
HO _ | NS g
] o5 [
ch ‘ SHH : N
FIDAES 0, A045EF
i { BalTREE
‘ a6 64
ow L0 20D
I DE 5.0
2q T 2713.0
‘ o 1. 00000000
wamsmm CrauhEL Tt
| MU L
| | | | ol 13.50
| Il 1 ALl 0.0
| [l | SFO1 200, 13An0d
‘ | [ F2 « Processing paranets
l I |,' | &1 15384
I [ J ||| Ed 200, 1300077
1 WK EH
‘ | Lo 558 o
B | ‘ 1 ‘ LE 0.0
1 GE L}
J’ | ‘ | o 2.0
l | \ | 10 WA plet paraneters
J | | | 1K [

Sl Wi i

| [ FiR

Vo ]
i 2| | o 1= BFHEH 0, 45652
g =l | | ) Al |- 2 81.34370




e
7.475

133.889

i

29

14 51

T7.513
30.181

— d5.084

-— 25369

®

S35

Current Qata Porometess

HUrE agi3ed?
EfFhD (=]
PROCHT 1

*3 - hcguisition Parameters

Dake _ R
Tise 13.56
INGTREUM avzlil
W00 5 oee Rultinel
ALFRIG 1
0 2768
SILVENT i)
] ]
s 4
5HH 12067, 288
FIRES &, ATEE
A0 1.00FSE war
o AE76E
29 202 uisc
©. 00 urar
3000 ¥

200000000 =ec
00300000 Seo

CHARREL [ s=sssi
1%
650 usec

3.80 of
B0 I2EZ4en M

ssssssannnan CHIRHEL 42 seenn

COOPRE walLre
HIicE "
(] 103,00 et
FLE (RN ]
FLiZ 15.00 09
1 2001312008 W42

= Proceising parsmwters

1 12w

S 50, 32277 hHZ
HH

58 L]

[t] 100w
L -

BD RS

10 KA plot sarsaeters
% 23.00 ¢
P 150,200 pon
i B 41 W2
fan .20 ppa
£z 000 1
ik B 52174 gpsic
azcd WY R fen



S36




S37

BLETB ——

PR

T B
20—
P =S Na L.\\

il

sy

4 pE——— g

I
El

]

P e ey g

PP

e

[enankll S mie Bl A A B S I B L)

1

140

S TR gy

#0A



S38

Turrent Dsta Paramsiers

<
™~
ﬁ

B DX om REBCIrEgzavESng - e

i = ;
n o e R I R i
P oo w e e oo PAOCHD

diing?
134
1

dcquisitaon Pararel

=

0TI

Time 14 1%

IsTR)S WDl

Bu p PRIGED 5 #a Hultinuc)

h . PULFEDG 2930
N OH ‘ o 1B3E4
P SOLVENT COC13

, N5 200

| »—Ga=CH o 0
N Br SHH 4990020
" | FIDRES 0. 10567
Me L] I B417263
" RS 236

oW 160 200

QE A0

TE rF0

at 1-ARA0RI0e0

an CHAKHEL F1

o L]

24 13 5

Ly . a9

o1 20012120040

F2 - PrOcESSING paramet:

51 1638

5F 200, 1300304

LI EM

- 558 U

Fip
Fi
) l} Fae
ra
m =4 Fr Y "
2 =|a ] L o
SO L e e e I o B £ e e T"|f'"ru"m|1'ff’1—r“T'T'-i-
10 8 g 4 2

Figure S1. "H NMR spectrum of 1, recorded in CDCls.
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Figure S3. Results of the DSC experiments with 1. ; this clearly shows that the decomposition
of Il produces Ga metal.
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Figure S4. A partial view of the typical 'H NMR and C NMR spectrum of [bmim][Br]
compared with those of the reaction mixture of [bmim]Br and Ga after stirring for 30 min. The
spectra, recorded in D,0O, show upfield shifts of the imidazole ring protons as well as carbons.
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Figure S6. A typical '"H NMR spectrum of the diallylGallium chloride species, produced in the
reaction between GaCl; (1 mmol) and allyllithium (2 mmol) in diethylether, recorded in CDCl;.
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Figure S7. A typical >C NMR spectrum of the diallylGallium chloride species, produced in the
reaction between GaCl; (1 mmol) and allyllithium (2 mmol) in diethylether, recorded in CDCl;.



