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Synthesis of new ionic liquids based on (5Z,9Z)-alkadienoic acids and choline

Ilgiz 1. Islamov, Adelya V. Yusupova, Vladimir A. D’yakonov
and Usein M. Dzhemilev

Experimental section
General methods

One- (*H, *3C) and two-dimensional heteronuclear (HSQC, HMBC) NMR spectra were
recorded in CDCls on Bruker Avance-400 [(400.13 MHz (*H), 100.62 MHz (*3C)] spectrometer.
IR spectra were measured on a Bruker VERTEX 70V instrument using KBr discs over the range
of 400-4000 cm™. High resolution mass spectra were recorded on a Bruker maXis spectrometer
(tandem quadrupole/time-of-flight mass analyzer) equipped with an electrospray ionization
source (ESI) and matrix-activated laser desorption/ionization (MALDI). Diethyl ether were dried
over Na and freshly distilled before use. Cross-cyclomagnesiation reactions were carried out
under a dry argon atmosphere. Commercially available choline chloride (Aldrich), Cp.TiCl,
(Aldrich) were used. (5Z,92)-Alka-5,9-dienoic acids 4a-d were synthesized as described.S!
Choline hydroxide was obtained from choline chloride according to procedure.?

General procedure for the synthesis of ILs 5a-d. (5Z,9Z)-Alka-5,9-dienoic acid 4 (0.3
mmol, 1.0 equiv) and choline hydroxide (0.3 mmol, 1.0 equiv.) were dissolved in acetone or
methanol (2.5 ml), and the reaction mixture was heated to 45 °C and stirred at this temperature
for 24 h. After removal of the solvent by rotary evaporation, the remained ionic derivatives were
were dried under vacuum at 60 °C for 48 h.

Cholinium (5Z,92)-icosa-5,9-dienoate (5a).
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Yield: 96%, yellow oil. *H NMR (400 MHz, CDCls) &: 5.41 — 5.31 (m, 4H), 4.03 — 3.94 (m,
2H), 3.73 - 3.53 (m, 2H), 3.29 (s, 9H), 2.14 — 1.96 (m, 10H), 1.62 — 1.52 (m, 2H), 1.43— 1.07 (m,
16H), 0.84 (t, J = 6.6 Hz, 3H). 13C NMR (100 MHz, CDCls) &: 179.8, 130.3, 130.1, 129.3, 129.1,
68.3, 55.9, 54.4, 38.4, 31.9, 29.7, 29.6, 29.5, 29.3, 27.5, 27.4, 27.3, 27.2, 27.1, 22.6, 14.1. MS
ES+ m/z (% rel. Intensity): 104 M+ (100). Calc. for CsH14sNO 104.1070, found 104.1072. MS
ES- m/z (% rel. Intensity): 307 M- (100). Calc. for C2H4702 307.2643, found 307.2647. IR (v /
cm™): 1566 (C-0), 1396 (C-O).
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Cholinium (52,92)-tricosa-5,9-dienoate (5b).
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Yield: 95%, yellow oil. *H NMR (400 MHz, CDCls) &: 5.41 — 5.26 (m, 4H), 4.04 — 3.89 (m,
2H), 3.66 — 3.48 (m, 2H), 3.22 (s, 9H), 2.25 — 1.92 (m, 10H), 1.60 — 1.51 (m, 2H), 1.38—1.09 (m,
22H), 0.88 (t, J = 6.6 Hz, 3H). 13C NMR (100 MHz, CDCls) : 180.2, 130.4, 129.9, 129.5, 129.0,
67.9, 55.9, 54.2, 37.9, 31.9, 29.8, 29.7, 29.4, 27.4, 27.3, 26.7, 22.7, 14.1. MS ES+ m/z (% rel.
Intensity): 104 M+ (100). Calc. for CsH14NO 104.1070, found 104.1079. MS ES- m/z (% rel.
Intensity): 349 M- (100). Calc. for C23H4102 349.3112, found 349.3114. IR (v / cm™): 1561 (C-
0), 1403 (C-0).

Cholinium (5Z,92)-tetracosa-5,9-dienoate (5¢).
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Yield: 97%, yellow oil. *H NMR (400 MHz, CDCls) §: 5.42 — 5.34 (m, 4H), 4.03 — 3.92 (m,
2H), 3.63 — 3.52 (m, 2H), 3.21 (s, 9H), 2.29 — 1.99 (m, 10H), 1.62 — 1.52 (m, 2H), 1.37—1.09 (m,
24H), 0.88 (t, J = 6.6 Hz, 3H). 3C NMR (100 MHz, CDCls) §: 179.8, 130.4, 129.7, 129.6, 129.0,
67.9, 55.9, 54.2, 31.9, 29.8, 29.7, 29.3, 27.4, 27.3, 26.4, 22.7, 14.1. MS ES+ m/z (% rel.
Intensity): 104 M+ (100). Calc. for CsH14NO 104.1070, found 104.1076. MS ES- m/z (% rel.
Intensity): 363 M- (100). Calc. for C24H430- 363.3268, found 363.3262. IR (v / cm™): 1565 (C—
0), 1399 (C-0).

Cholinium (5Z,92)-hexacosa-5,9-dienoate (5d).
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Yield: 96%, yellow oil. *H NMR (400 MHz, CDCls) §: 5.37 — 5.28 (m, 4H), 4.04 — 3.92 (m,
2H), 3.54—3.39 (m, 2H), 3.23 (s, 9H), 2.21 — 1.91 (m, 10H), 1.58 — 1.43 (m, 2H), 1.43— 1.06 (m,
28H), 0.82 (t, J = 6.6 Hz, 3H). *C NMR (100 MHz, CDClIs) &: 179.6, 130.3, 129.9, 129.4,
128.98, 68.1, 55.9, 54.3, 31.9, 29.6, 29.3, 27.4, 27.3, 27.3, 26.8, 22.6, 14.0. MS ES+ m/z (% rel.
Intensity): 104 M+ (100). Calc. for CsH14NO 104.1070, found 104.1079. MS ES- m/z (% rel.
Intensity): 391 M- (100). Calc. for C2sH4702 391.3582, found 391.3585. IR (v / cm™): 1566 (C—
0), 1399 (C-0).
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NMR data
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Figure S1. *H and **C NMR spectra of compound 5a in CDCls.

200



S4

L0

98’0
a8 GV

mm.a\

91—
151
mm.ﬁ.V
85T-F
vy
e
:“_.N/
e
o

£re
ETE
LTE

EEE
£5E
85'E
09E

zoEw"

BEE~
THE~
00"

0E's

SE m./
9E'S
8E'S

BE'S

BT —

Compound Sh

_HY 5P
- W:N.ﬂ

ﬁ dUE

A

3.0 2.5 2.0 1.5 1.0 0.5 0.0

3.5

f1 (ppt)

7.0 6.3 6.0 3.5 5.0 4.3 4.0

75

i

mm.hm/
5E'6T
0462
962
16 TE~

BB LE—

T PG~
G855

9 E9—

££98
ma.hhw
9E L

Z06RET
Nm.mwﬁw
RN T

O DET

ZT08T—

Compound 5b

b9~
82 f2~_
fE i

SE'Bin,_
0 62—y
96z

TE TE=

Lﬂ-—l«umﬂm

f1 (ppt)

230 220 210 200 190 180 170 160 150 140 130 fl[Zl] ) 110 100 a0 80 70 60 30 40 30 20 10
1 (ppt

240

Figure S2. *H and *3C NMR spectra of compound 5b in CDCls.
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Figure S3. 'H and *C NMR spectra of compound 5¢ in CDCls.
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Figure S4. *H and *C NMR spectra of compound 5d in CDCls.



