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Synthesis of an Imidazole-based lonic Liquid Bearing a Terminal

Pyrrole Moiety and Its Derivatives

Gang Zhang*
HE AR R, dbnt 100872, H[E
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Synthetic Route for an lonic Liquid Precursor

Xintong Liu*

Department of Chemistry, Renmin University of China, Beijing 100872, China

ABSTRACT: Because of the advantages of flexibility and self-
healing, ionic liquids are becoming intriguing electronic materials
for flexible and stretchable electronics. We designed a new kind of
light-sensitive ionic liquid with rapid response in the ranges from
visible to near-infrared light, which had great potential in the fab-
rication of optoelectronic devices. A polypyrrole oligomer was in-
troduced to an imidazolium-based ionic liquid and they were cova-
lently linked to each other by alkyl chain of eight carbon atoms.
The photothermal conversion of polypyrrole and the electric re-
sponse of imidazolium were combined to realize the func-tion of
light-sensing. Herein, we presented the synthetic route of the pre-
cursor  1-[8-(N-Pyrrolyl)octyl]-3-methylimidazolium hexafluo-
phosphate, from commercially available materials pyrrole, 1-me-
thylimidazole, 1,8-dibromooctane and ammonium hexanfluophos-
phate. NMR spectroscopy was used to confirm the structures.
KEYWORDS: lonic liquid, polypyrrole, imidazolium, photother-
mal conversion, organic optoelectronics
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Scheme 3. Synthesis of [Py-C8-MIm]PFs
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Figure 1. Functionalization of cationic alkyl side chain
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Scheme 1. Synthesis of [Py-Cs-MIm]PFs
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I R 2 DA 6 JEURY . M T M A
(R B (R A i T 0k 2 SRR SERE, RS IS &,
DR U LS FOBRE . AR, ok £ R TR, T
W TS 500, A TSR e, KR
ST . AT T LA ZE SRBRAE P R AR, TR A AR
K TR A SR A, A T BRI R AR S T
RN, AP RN AR AT, 2 b RN
BAURRY F AT

kI £ T LA R SE R, LA AE IE S LA 4
S, RasEPERORHR RS, DRI B A BRI . 28 LA
et g T R L, (T SBURERIThRE A

BT, AT — 2 (PRI B 0 4 1 85 Tk
HET BT A, T SEOLE TR A RRMER, i)
LB R AMESE . TR, 45 7 ¥ T 7 2 T 0 1 57 Uk
RARFAAE 0.

YRR, BATCATT R LRI . LDk, S
AR B S T AR B B, B I = R SR % TR T A
[Py-Co-MIm][PFe], JF& T — il Fl 0 45 W DDA 1L 35 7T
BT, SRS, T LA VS KL B T,
LI {6 5 S R 5 o
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WE AR LTS, BATEITE&EOHRE 7 —FFr K [Py-
C8-MIM] PFe 5 A4, 1255 WM BH 5 gt 1- B ke |
Mg DA 1, 8 - ZIRFRE=FISTARG FHH BT 1-HHpkm
i n oy 7o B Th e R B B R R #Ob b RE, X%
T B EREWE eHOC A A BT AT 5.
SRR BT, [Py-C8-MIM]PFs, ThREIE

AR A L [PY-C8-MImIPFe 1A 2 Z@ ik kg . 1-H
FEKPRFD 1, 8- IR REAENIERE, i =8 A AR B
(D% Py-C8-Br; (ID#l4¢[Py-C8-MIm]Br; (111)#]4[Py-C8-
MIM]PFe. 3 Ji5 S B A4 B AR Z 2 Tl A B P B

BRSO IR TR R R IR A B, R e A

B BHE TR, fERRBIRIEE T 28Rnay 7.
A S A G TR AR, BA B 1A A R Z2E AR

En A% A By IR, IR T AR AT . BRIE AT IR
—HEMEAN, BFRAMEBRTEERRR R, SE AR
A E] 0.1~ 10.0mS /em, FFHEABARPIBFIZES K. Bl
HPFEE M S AR e, BT, BT RIRES
i AR R IR S B ATER, B R R
FAEERET R, BARREN. BBEtREEH
SHPERE I T 8841 8.

Q - ©
OOOOO’ ik g .
o) D:»D om:@»»

Figure LILMEEZRS hini. HEEHAGEY, HT4
BRETRAE.

Scheme 1.8 ¥R & 1 BH & F[Py-C8-MIMFiI il %

H Br @

Lo
() \\ /; * {ZHZ}B NaH (i“zla
/\

N

(n) (CHZ)B _7 (CHz)s
L ( _7

B AR R 53— U BAE T ] DUE S & RS R BT
S LA R AT AR 45 2% At o 9k T 81 42 188 1 R ) %
WPESL, 52 2 MR DIREVER B T . 2T B TR
Tl DI REAC B T IARAETT SRR T e BRI 7, ATk
TFa) e R MR E O 51N HT B B A O B RE ) R T REJE
MR ok B (PR 7 5 T RE 220 fEbEERL 1, FATZ2 312

TSN TAERR R, 5INRMEAR D B WA O D e 2k

133 BA RIEFCHOGHIERE I [PY-C8-MIMIPFe 25 1A S, it
ARG TN e ], RT DU I e A i ) 1 K 4] s
BLOb—H—m” L. Si5h, MRS 5 TEARS,
K FAE — 5 2R AF T A SR AR SR T B % S 5 LA
FEORIE R TR TR PE (RIS, REAS 4R A1t B 9 AL I R i
i, 2R W 5 20 A e B b R 4% B2 A (Figure 1)

6,7,8,9

ffl| & Py-C8-Br: 1t 0°C £ ¥ 15 mmol MEHEZ R INA 2]
150 mL ¥4 43 mmol 1, 8- {RFELEA 43 mmol NaH )&
DMF ¥, fitRkid % (Scheme 1); Z G0 150 ml =51
K, H 75 mL oK ZRERERGR AW (EEHAENK) , FHR
FATE/K MgSOs T4, TRHHT AR AR, LUATMEREDE
AT R i ik, PERLA 45%

#1145 [Py-C8-MIm]Br: I 16 mmol 55— FifSfl =4, RIZ!
R N AT 50 mL ¥EH 18 mmol 1-F JE Bk M ) FF 27
T, TSR A INEER 10 h, SR )54 #1455 (Scheme 1),
= Pim il AR B 4, PEBAA CH2CI/CH3OH(10:1),
AN BRI, TR LA 70%.

il % [Py-C8-MIm]PFe: f Jim 3 1 Wy A0 VA EAT B 1 1 L #ik
20 mmol 55 =574y, LA IIASE R K NHaPFs, i,
INFARIFRL 30 min, ISR 0 45 0 B T A T AR T
PLBALE ST S /A — R 4 % (Scheme 2) . 24444
PEA IR ER, dEREEARER, EERY, ZP
FEERLIN 95 %.

gk LATR, BATE 1-FEmRme . w1, 8- TR SRR
=MoTEiEAa R T [Py-C8-MImIBr B FEIHE 1, IF
I B T B 1R B T AP [Py-C8-MIm]PFe &5 T4 »
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Br-
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A e G

~NN

X — B W A 3R] DA 3o Ik 6 ) 3R 5 2 1 20 7 B B KRR
Y, ToR A AR G R R SRR TT T A B R
MIRBL, ERVER 2 Dhee i TR S Th A A ) e A S

369,10
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ABSTRACT: A3 F E A 7 — Fl Th BE Ab 0Kk ke Ik 55 7 34 A
(PyCsMIM*PF¢) & il J7 18, TR iZA L, Fl AL r
Rk, 5k & A B s B AR R BT AR, T S
IR s AR S5 A BROUAZ BH B R B8 i, PR B B A 4t
{FRETF S PRe B TR . 1288 IR A5 D' 3% A 7 T 1)
PERERI SRR AT RIT, HERESWEYRE PR T
BT B EEMIN A
KEYWORDS: Mt ShEEL RS Tt DRk, 7204

AR, BT, JUI BRI T BT, 1R e
HLF AP RS BT I ORI SRR o B9 e R AT R 1 4
SERIHLEVERT, AR [ T4 e o A R R4 (2R
PEAE R TT, BT R AEPOR G T oo b BT,
AR A B T AR, R E T E R A
RBGEIITER, AR RRES THEES, MRZHEAHE T
HA, RABIRKME A, EHIER TR IS AFE, X
KOE)E T T Wk —RimiE, T eloEd sl E 1
MIFhR, B2 MBI S MRS, BT AT R S B RE T 0 iR
B EREIRI RN 1 B Fh DU REAL 10 B T3 20100 FE UL,
FRATIR P AR ST ] 5 1R A S 7t A7 DL g K LA FD IR e 28 Y

FE— € A I AT LU ST B SR FR DR IR I R i 1

HHE BT, PyCaMIM'Br7E 45 i K& A1 R in#E] 100°C
W, BRI g IE AL T R A A R s SE A . TR
FERR B e REE B8 ) 78, X B A6 AT L e R 4T
A BB B TV IR, TR R L g 3 T AL B T TR AR B
B S HHONAE S, AR PR SR, £+
AR, RATRES N Z S FIRE N M AR R AR 1
PO AL Bk DL R o] DL L) % S e BRI 28, R T
HRZS B B BRAL IR e BbAh, R MCM-41 v 45 1 1
TR 5 10 1R B B 7S A T T 45 M AN AT R mT I FLAE . AT
BUUK B TR E SRR AR M R, B PR A T FE
HIBE N EE A R g A, BT AR
MEZL N AR, SLHIREMEEHES 25, M SEEi X 2 Sk
REWH B THAEEEBIEE, XX R TR
F SRR R B B X 2, BIZR it 2 A NH e 30 45 1) 5
WA HER, BE1E NS SRR % D52
FLEEBR © B35 WE TE AR ITE K 240 BRUL &AL, % e
TR BEE F T AR 5. R T _EIRMIME SR A U
b, M i IR s L B A B BE RS B B Ak S VR R A 4
A s U FEE 1Y B 50 43 2 P (I SRALL I AR ), AT DATE 45 b 3t
JR SR A R, ELE SN 2 iR

10

TAEARST A, FRATHE 3 B 4355 e v 56 frg ke 326 B 19 1
&t GROPIBERIHE =0, A PyCsBr BiRING R,
PyCsMIM Br 1 & 1 LA 188 758 e JRATVKE L i 5 — 5
BT RAZ IR, 5 1-F RS IR, 3215 A X
L PR S T (B TR 10, 5 Bl I B S S A AN G
PRAR AT A 5 B 8 v 23

PyCsBr il AR LLIZ IR LR 757 Uil 46, 72 0°C 26 R At
BRIMAZE 1,8- IR SN RIS /K DMF W, H
FRASVE RS JE M 150 mL 7K, 43 2V 5 ¥ (Scheme
1), FATKZ B (IR 75 mL, 3% 4R%), BERREI
T 5 1 5 IO RS BORUH JE /K R R BT IR R a3E AT 0 i A8 TR
L OBE, 13BN 48 GO CRL™ W) s RORL™ ol 1L ek
ttEaite, A BEIE BT, 7324000 PyCsBr(7” %4
N 55%)e 1% RNA ML ZE R R A, FEBRPEIA R T 5
RIARRESRAZ AN, AL s AU B AR I %

Scheme 1. Synthesis of PyCsBr
/ NH E M 4 NN:'
] MNaH DMF,0CtaRT \ _ !

HrE AR PyCsMIM Br [ il 4 77 a0~ , %38 — 25 s B B
191 PyCsBr #4740 FE, TERIZU B N H PyCsBr B IS NS
1-FA SRR M (1) R 2RV R, IR BT AR S [E19R 10 h(Scheme
2), RIGAHERE, Sl R Gk, H
CH2Clo/CH30H (10 : DIEREEWLGT, SBBIHH=Y, Nt thim
RV (= RLIN T5%). ZFRMA, WEF T 55 E
REIFE, A RT HREAL I XUZ BE 3 10 B8 A

Scheme 2. Synthesis of PyCsMIM*Br-

-t

(\‘4M ' N
_J * acetonitrile, 65°C
CH,

A=) PyCsMIM PFe [ & B0 N, ZERIZUHE T,
7 60°C ¥ 25 ) N R AR B PyCsMIM Br3i i 2174 /5 4
WERREL 1 25 mL K8 TR, & 30 478 (Scheme 3), #
HEFRE, HEEFRKERREEY, KiFaEELRE, I
BEORAE S KD BGRLN 83%). WS fEd, LATH
FH B0 VLA 5 7= ) B AT O 38 [ 43 B, AR SR
NTEIRAACE AN R, WEMEARAENTE, (]
BBy, AT DR 24 S A AT I B
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Scheme 3. Synthesis of PyCsMIM*PF¢

g
oYY

CH,CI; DI water, RT

[
e

g LTk, BT T PyCsMIMPFe B T 1 1 0 4
(Scheme 4), 23t AT S 5] T o ] o 22 7= 40 ) A it

(Figure S1, S2, S3 and S4). Btz 4, FATE ] DLE T SR
TR EDRIBEE R, AT BRI A,
ZXT ORI, BE BRI IG K, RN DL R
FERAS T, JF HERA 221806 58 25 SsOn i A2 i B R
MR R e, R ELZY R B R E TR, FAERAR
PRI S ERE, X — IS ORI B ) 2 F IR TE A K
HH T IR RN .

Scheme 4. Total synthesis of PyCsMIM*PFs

-

Py PyCyBr

. = [ h—
F, oybk Sy

PyCsMIM Br’

—-

S

PyCsMIM PF,
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2 BRTEMRIE

2.1 {XBRIRAE

'TH-NMR and "*C-NMR spectra were recorded on a Bruker AVANCE 400 MHz spectrometer in CDCls,

2.2 BT

(1) Py-C8-Br HI& B 5 13.4 g 1 1.8-IREHEA 1.8 g EAEH(60% wiw)iE T 40 mL [ DMF H, [AliZAk &
BTN 20 mL &4 1 g MERE Y DMF i, B NRINS FRE VOIS R T, 575 ZERIZUHRE . N e iU
FREE IS 24 /NB o [ S IIN 60 mL ZETR/KEHAT VR, RBIMTRAYIA 30 mL ZBEAEH, [REAR =R
SRR N, AT KBRERAN T, SGHERRRE R, BRI E (SRt EUE; AihEE AR
BATFEENT, 33T 00E IR Py-C8-Br, 1% 50%~70%.

Py-C8-Br

'H NMR (400 MHz, CDCl3) § 6.67 (t, J= 2.1 Hz, 2H), 6.16 (t, J = 2.1 Hz, 2H), 3.89 (t, J = 7.2 Hz, 2H), 3.42 (t, /= 6.8
Hz, 2H), 1.92-1.83 (m, 2H), 1.82-1.74 (m, 2H), 1.49-1.40 (m, 2H), 1.37-1.28 (m, 6H).

13C NMR (101 MHz, CDCls) 6 120.48, 107.81, 49.61, 34.00, 32.75, 31.55, 29.04, 28.64, 28.08, 26.68.

(2) [Py-C8-MIm|Br HJA/: FRHL 3.14 g Py-C8-Br ¥ T S mL 5+, ARERZIBBOERFHMA S A 1.5 g 1-H %
KPR 25 mL Z MG, RSO RINFE 60°C Jbi 48 /NI, B 58 B K BT 3 7=+, 485
DCM/MeOH(10: fENTEBEAEATHE ZEHT, REMERIE A M) BAK[Py-C8-MIm]Br, =% 70~80%.
[Py-C8-MIm|Br

'H NMR (400 MHz, CDCl3) § 10.37 (d, J = 5.5 Hz, 1H), 7.53 (s, 1H), 7.39 (t, J = 1.4 Hz, 1H), 6.62 (t, J = 2.0 Hz, 2H),
6.09 (t,J= 1.8 Hz, 2H), 4.28 (t, J = 7.4 Hz, 2H), 4.09 (s, 3H), 3.83 (t, /= 7.1 Hz, 2H), 1.94-1.82 (m, 2H), 1.76-1.67 (m,
2H), 1.35-1.23 (m, 8H).

13C NMR (101 MHz, CDCls) § 137.43, 123.55, 121.88, 120.44, 107.70, 50.05, 49.47, 36.71, 31.40, 30.17, 28.82, 28.74,
26.49, 26.04.

(3) [Py-C8-MIm|PFs IAR: HiHE R, ¥ 10 mL %45 4.41 g KPFq (/KIER S NE] 3.39 g [Py-C8-MIm]Br
H, EEARY IR . S mL &R IR EEE, AN TR R ST, EAR IR VAR
R TCUEN L, WMEH bR, TREARRERR, B RSE RS T 40°C A THREEE, 535K
ORI, FREIFHE R, 4 80%A .

H www.nmrdb.org Tl [Py-C8-MIm]PFe #% Hi £ :


http://www.nmrdb.org/
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'H NMR: § 0.87 (3H, t, J= 7.0 Hz), 1.20-1.36 (8H, 1.25 (tt, /= 7.0, 6.6 Hz), 1.32 (quint, J= 6.6 Hz), 1.28 (h, J= 7.0
Hz), 1.24 (quint, J = 7.0 Hz)), 1.96 (2H, tt, J = 7.4, 6.6 Hz), 3.60 (2H, t, J = 7.4 Hz), 6.17 (2H, ddd, J=3.2, 2.9, 1.5 Hz),
7.21 (2H, ddd, J=2.9, 1.5, 1.3 Hz).

13C NMR 6 (ppm) 120.43333 120.43333 124.085 23.62382 53.79429 48.3 129.00285 29.164 29.14111 137.828 27.1425
24.3427.50911 108.35625 108.35625

HSN B 725 BriiZ o KR CABKEER EAN G R R s RN EL, B AL 2 kB m

i, AR AT RECARHEIR 2.0 ppme
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3 FYF

H-NMR(CDC13/400M):Py-C8-Br
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[Py-C8-MIm]Br

H-NMR(CDCI3/400M): [Py-C8-8Tim]Br
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[Py-C8-MIm]PFs TRl &3t

SPINUS Fijll '"H NMR

Click on a peak to highlight the correspending proton(s).
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1 Materials

Pyrrole, 1-methylimidazole, sodium hydride and ammonium hexafluorophosphate were purchased from
Shanghai Aladdin Biochemical Technologies Co., Ltd.. 1,8-Dibromooctane, sodium sulphate,
chloroform-d, dimethyl sulfoxide-ds (DMSO-ds) and methanol were purchased from Beijing Tongguang
Fine Chemicals Co., Ltd.. N,N-Dimethylformamide (DMF), dichloromethane (DCE), acetonitrile,
petroleum ether (PE) and silica gel were purchased from Meryer Shanghai Chemical Technology Co.,

Ltd.. All commercially available chemicals were used without further purification unless otherwise noted.
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2 Instruments

1H-NMR and 13C-NMR spectra spectra were recorded on a Bruker Avance DMX 400 MHz Spectrometer
in CDClz or DMSO-de. Chemical shifts () are given in ppm and they were referenced to the internal
solvent signals. Rotary evaporation was performed with an EYELA SB-2000 rotary evaporator and SHB-
III circulating water vacuum pump. All the reactions were carried out on a ETS-D5 magnetic heating
stirrer. Silica gel column chromatography and thin layer chromatography were used to isolate and purify

the reaction mixture.
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3 Experimental details

(a) Synthesis of Py-C8-Br:

Pyrrole (15 mmol) dissolved in 20 mL DMF was added dropwise to a mixture of 1,8-dibromooctane (50
mmol), NaH (1.8 g, 60% w/w) and dry DMF (40 mL) at 0°C. The reaction mixture was stirred overnight
and quenched with H20 (60 mL). The resulting mixture was extracted with DCM (4x30 mL). The
combined organic layers were dried by anhydrous Na>SO4 and evaporated under reduced pressure to
afford a clear, brownish liquid. The crude product was purified by column chromatography on silica gel
using petroleum ether as eluent to obtain pure product as a colorless and transparent liquid in 50-70%

yield.

(b) Synthesis of (Py-C8-MIm)Br:

To a solution of 1-methylimidazole (18 mmol) in CH3CN (25 mL) was added a mixture of Py-C8-Br (12
mmol) and CH3CN (5 mL) dropwise. The mixture was stirred at 60°C for 48 hours under nitrogen
atmosphere. The crude product was purified by column chromatography on silica gel using

CH>Clo/CH30H (10 : 1) as eluent to afford the pure product as a brownish liquid in 70-80% yield.

(¢) Synthesis of (Py-C8-MIm)PFe:

(Py-C8-MIm)Br (9 mmol) was added dropwise to a solution of ammonium hexafluophosphate (24 mmol)
in 100 mL mixture of deionized water and DCM (1 : 1). The mixture was stirred vigorously overnight at
room temperature under nitrogen atmosphere. After separated and washed with deionized water, the
organic phase was dried over anhydrous Na,SOs, then filtered and evaporated under reduced pressure to

afford a clear, brownish liquid in 80-90% yield.
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4 Spectroscopic data

Py-C8-Br:
H-NMR(CDCI3/400M):Py-C8-Br N B¢ ] 5en3IN
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'H NMR (400 MHz, CDCI3) § 6.67 (t, ] = 2.1 Hz, 2H), 6.16 (t, J = 2.1 Hz, 2H), 3.89 (t, J = 7.2 Hz, 2H),
3.42 (t,J = 6.8 Hz, 2H), 1.92-1.83 (m, 2H), 1.82-1.74 (m, 2H), 1.49-1.40 (m, 2H), 1.37-1.28 (m, 6H).
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BC NMR (101 MHz, CDCI3) § 120.48, 107.81, 49.61, 34.00, 32.75, 31.55, 29.04, 28.64, 28.08, 26.68.
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(Py-C8-MIm)Br:
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'H NMR (400 MHz, CDCI3) § 6.67 (t, ] = 2.1 Hz, 2H), 6.16 (t, ] = 2.1 Hz, 2H), 3.89 (t, J = 7.2 Hz, 2H),
3.42 (t,J = 6.8 Hz, 2H), 1.92-1.83 (m, 2H), 1.82-1.74 (m, 2H), 1.49-1.40 (m, 2H), 1.37-1.28 (m, 6H).
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B3C NMR (101 MHz, CDCI3) § 120.48, 107.81, 49.61, 34.00, 32.75, 31.55, 29.04, 28.64, 28.08, 26.68.
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2 B RITERRAE

2.1 {XERFISRAE

'H-NMR and '*C-NMR spectra were recorded on a Bruker AVANCE 400 MHz spectrometer in CDCl5

2.2 R

K G Li A BT [Py-Cs-MIm]Br

(1) Py-Cs-Br & ER: 7E 0°C'F, KGmEmgmiing] 1, 8- iR¥EHi(13.4 g)« NaH(1.8 g, 60%w/w)FIT DMF(40 mL)
(IR AT o RDE AT, S5 60 mL 19 HO A #1. FITE/KZE#4x30 mL)AEEL. &35 AL
JEFH K NaaSOs T4, VAN, HELEMNER G, MRS ENaitt, DUARmB BT, 86
FEAR, W 50~70%.

(2) [Py-Cs-MIm|Br [ & B H4 Py-Cs-Br(3.14 g)fl CH;CN(S mL) VR & 705 N E] 1-FIEBKIE(1.5 g) i) CH3CN(25
mL)ERF . EEATTAT, E 60°C Tt 48 ho HH it R A: ZAr4lifh, ¥eliiiy CH.Cl/CH;OH(10: 1),
W 70-80%.

(3) [Py-Cs-MIm|PF, FI&E: TiHE T, % 10 mL ¥AH 4.41 g NaPFg RI/KIATRZEE 2] 3.39 g [Py-Cs-MIm|Br
H, TERVRY PR S mL SR B A = UCERL, SRS AT R ST H G, B2 R AR AR
RETCIENLE, MR, WEHARRZER, =BT TR 40°C AT TREEE, 539
R, FREIHE %, 2 80%LE .
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3 MHE

'HNMR. BC NMR of reactants and products

[

'H NMR
L
HSP-03-855 ppm
Figure S1.500GE &, #Z T SDBS £dEZE, MAIKXFI: 0.04 ml: 0.5 ml CDCI3
13C NMR

71T - 1T T 1 1 1 T T 1T T T "1
200 180 160 140 1z0 100 80 60 40 20 0

COS-00-158 om

Figure S2.500GTEE, #ZRTF SDBS ##EE, MAIXF: 0.25ml: 0.75 ml CDCI3
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P W Br
Br
"H NMR
M
T T T T T T T T T T T T T T T T T T T T T T T
11 10 9 8 7 3 S 4 32 2 1 0
HSP-00-756 ppm

Figure S3.5C15E®], €& T SDBS #dEE, MAIKF: 0.04 ml: 0.5 ml CDCI3

BC NMR

LA L L L L L L I I L |
200 180 160 140 120 100 80 60 40 20 0

C0S-04-071 pm

Figure S4 5053 E], 4% T SDBS #dEE, MAIKF: 0.5ml: 1.5 ml CDCI3
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N

N=/
'H NMR
|
N--:m 8 7 ;pm 4 1 0
Figure S7.500G &, #ZF T SDBS #3E&E, MAIKXFI: 0.05ml: 0.5 ml CDCls
3C NMR
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ppm

Figure S8.5CI5 &, #Z T SDBS #dE&E, MAIKF: 0.023 g: 0.5 ml DMSO-d6
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1 Ex

MRS . 1-FROERRME . 1,8- iRk BREREENE B R T AR IR A IR AT, 7SR
W E LG R AR R AR, SmEa RS BAFHARAEIRAR, BB E IR
TJ7, HZRMEH Sigma-Aldrich. BT MBIRGHE— LA .
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2 B RTTIERERAE
2.1 {CBRIRAE
TH-NMR Fl 3C-NMR T4 5 vil it SDBS #3748, “Fric A Chemdraw il
2.2 BT
(1) Py-C8-Br HJ& RR:

0°C 261F F#4 15 mmol MR IZHE I ] 150 mL A5 43 mmol 1,8- - K21 43 mmol NaH
(T4 DMF 37, S RG; 25N 150ml L8 7 /K, IBEWA 75 mL JE/K LBFAEE (&
SHEAENYO, ZEBURH MgSOs 11, ZKMRA M Cultie . DUaThBE(EDe B A AT A (o il aligl, 7~
HRLN 45%.

(2) [Py-C8-MIm|Br FJ& ik:

HUEE— 2724 16 mmol 7ERIZUHHE T2 A 50 mL 7 18 mmol 1-FFEBRIE [ ORI
FrAFIR-EPINFAENR 10 h, REAIEER. 78S R OS24, CHCL/CH;OH(10:1)
PRI, P bR, P F 244 70%.

(3) [Py-C8-MIm|PFs & % :

B 257740 20 mmol, A H NN NHaPFs 20 mmol, i3k, MNFERZ 30 min, AHER

T AR T, AR, PR ERLN 95 %
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3 A

SDBS-TH NMRSDBS No. 481HSP-03-855 89.56 MHz
C4Hs N 0.04 ml: 0.5 ml CDCl3
pyrrole

10 9 3 7 3 ) 4 3 2 1 0

HSP-03-855 ppm

Figure S1.MLAE S E

SDBS-TH NMRSDBS No. 10369HSP-00-756 89.56 MHz
CgHig Brz 0.04 ml: 0.5 ml CDCly

1,8-dibromooctane

11 10 9 8 7 6 S 4 3 2 1 0

HSP-00-756 ppm

Figure S2.1, 8- ~ R ¥ e & it &
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SDBS-TH NMRSDBS No. 35690HSP-49-573 399.65 MHz
C4 Hg Ny 0.05 ml: 0.5 ml CDCl3

1-methylimidazole

HSP-43-573 ppm

Figure S3.1-F FEBKIE 1 &)

Figure S4.Py-C8-Br & & *
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1 Materials

1.8-TIR 3k, MEng, 1-FRERREE Eigbh T A URE, —SH e, NN-—HRER R (DMF),
Sk (NaH), #REREE (MgSO4), XK, XHEBEEE (NH4PF6) WJH ACROS Organic; HEZ,

FmB¥, /K- ZBEM B8 Fisher Scientific, FrA M mBKREZH—H 4L {FEH.
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2 Synthesis and Characterization

2.1 Instruments and Characterization

-

"H NMR Fil BC-NMR #&if#id Chemdraw i3k 15

2.2 Synthesis

Synthesis of PyCsBr (1)

7E 0°CKEmEn% (15 mmol) B MAZE]E 1,8- iR¥4E (43 mmol) Fl NaH (43 mmol) HJTE/K
DMF (150 mL) &, s mieridas JEmA 150 mL oK, RERREGY, MIJoK = 26k
AFHC (B 75 mL, $E4 00, FMEBBE A KIS 2B EK MgSOs T8 IF AT
WA IR 2 OB, S BIETE R TR CRHP oD RO ah s e i vk aidh,  FH A g 1
BRI, 1AL PyCsBr (FEF LN 55%).

Synthesis of PyCsMIM*Br~ (2)
X5 — 20 ) N T A3 1 PyCsBr #EATACEE, 78R ZIHiHE T4 PyCsBr (16 mmol) BN IIE 50
mL [ 1-FZEBRIE (18 mmol) HIZRIEWRH, FR IR GIEINL 10h, RJa W MRS, R
a4k, ] CH2Cl/CH3OH (10:1) 1EABEMA], 2RI THAF =, e E iRy
(FRERLIN 75%) -

Synthesis of PyCsMIM PFs (3)
FERIZIHRFE T, 7E 60°CHE 28 — 20 e M Hh 13 2 PyCsMIM Br (5 mmol) i INE¥EA 75 kR
B (12 mmol) 125 mL EEF/KEW, KN30 708p, AERZERE, HEBEF/KERRESY,

Rer AR IE, IR IR 5K & G R LN 83%).



Journal of Academic Chemists' Start (For Academic Knowledge Exercises)

3 Appendix

PstBl’:

TH-NMR PyCgBr

3

814 ==
N
614

| L

N e

PPM

Figure S1

'H NMR: § 1.23-1.36 (6H, 1.27 (quint, J = 6.6 Hz), 1.32 (quint, J = 6.6 Hz), 1.27 (t, J = 7.0, 6.6 Hz)),
1.30 (2H, tt, J = 7.5, 7.0 Hz), 1.80 (2H, tt, J = 7.5, 6.9 Hz), 1.96 2H, tt, ] = 7.4, 6.6 Hz), 3.26 (2H, t, ] =
6.9 Hz), 3.60 2H, t, ] = 7.4 Hz), 6.17 (2H, ddd, J = 3.2, 2.9, 1.5 Hz), 7.21 (2H, ddd, ] = 2.9, 1.5, 1.3 Hz).

13C.NMR PyCgBr

120 100 8o " 60 40 L 0
PPM
Figure S2

BC NMR: § 120.48, 107.81, 49.61, 34.00, 32.75, 31.55, 29.04, 28.64, 28.08, 26.68.
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PyCsMIM*Br- or PyCsMIM'PF

TH-NMR PyCgMIM*

T u_J

10 ' 8 ' 6 ' 3 ' 2 ' 0

PPM

Figure S3

1H NMR: 6 1.22-1.35 (6H, 1.26 (quint, J = 6.6 Hz), 1.31 (quint, J = 6.6 Hz), 1.26 (tt, ] = 7.1, 6.6 Hz)),
1.35 (2H, tt, J=7.1, 6.8 Hz), 1.82 (2H, tt, ] = 6.9, 6.8 Hz), 1.96 (2H, tt, ] = 7.4, 6.6 Hz), 3.60 (2H, t, ] =
7.4 Hz), 3.93 (3H, s), 4.22 2H, t, ] = 6.9 Hz), 6.17 (2H, ddd, ] = 3.2, 2.9, 1.5 Hz), 7.19-7.23 (3H, 7.21
(dd,J=1.8,0.9 Hz), 7.21 (ddd, J=2.9, 1.5, 1.3 Hz)), 7.84 (1H, dd, J = 1.8, 0.8 Hz), 7.92 (1H, dd, J = 0.9,
0.8 Hz).

13C-NMR PyCgMIM*

140 " 120 1o 7 & ' eb ' 4o T o T 0
PPM

BC NMR: § 120.48, 107.81, 49.61, 34.00, 32.75, 31.55, 29.04, 28.64, 28.08, 26.68.



