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[Glu(OEt):][HCI]
1H NMR (400 MHz, CDCls) d 8.63 (s, 3H, H8), 4.34 —
4.06 (m, 5H, H4, H11, H13), 2.77 — 2.57 (m, 2H, H7),
240 (d, ] = 7.1 Hz, 2H, H6), 1.28 (dt, ] = 24.2, 7.1 Hz,
6H, H12, H14).
13C NMR (100 MHz, CDCls) d 175.65 (C1), 169.26
(C2), 62.73 (C11), 60.82 (C13), 52.60 (C4), 30.37 (C6),
30.00 (C7), 14.15 (C12), 14.01 (C14).

[Glu(OPr)2][HCI]

'H NMR (400 MHz, CDCls)o 8.85 (s, 3H, HS), 4.28 (t,
J=6.5Hz, 1H, H4), 4.17 (t, ] = 6.7 Hz, 2H, H11), 4.07 -
3.98 (m, 2H, H14), 2.68 (ddt, ] = 46.8, 17.1, 7.5 Hz, 2H,
H6), 2.41 (dt, J = 11.8, 7.5 Hz, 2H, H7), 1.67 (dh, | =
25.3, 7.2 Hz, 4H, H12, H15), 0.94 (dt, ] = 10.7, 7.4 Hz,
6H, H13, H16).

13C NMR (100 MHz, CDCls) & 172.36 (C1), 169.02
(C2), 68.24 (C11), 66.49 (C14), 52.56 (C4), 29.94 (C6),
25.49 (C7), 21.89 (C12), 21.76(C15), 10.38 (C13), 10.30
(C16).
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[Glu(OiPr)l[HCI]
1H NMR (400 MHz, CDCls) d 8.70 (s, 3H, H8), 5.15 —
5.06 (m, 1H, H11), 5.03 - 4.94 (m, 1H, H4), 4.24 (t, ] =
6.4 Hz, 1H, H14), 2.72 - 2.51 (m, 2H, H7), 2.38 (q, J =
7.2 Hz, 2H, H6), 1.32 - 1.21 (m, 12H, H12, H13, H15,
H16).
13C NMR (100 MHz, CDCls) d 171.90 (C2), 168.53
(C1), 70.94 (C11), 68.34(C14), 52.65 (C4), 30.26 (C7),
25.44 (C6), 21.80 (C12, C13), 21.69 (C15), 21.68 (C16).

[Glu(OBw):1[HCI]

'H NMR (400 MHz, CDCLs) d 8.80 (s, 3H, HS), 4.29 (t,
J=6.5Hz, 1H, H4), 4.20 (td, ] = 6.8, 2.1 Hz, 2H, H11),
4.06 (td, ] = 6.7, 1.3 Hz, 2H, H15), 2.78 — 2.55 (m, 2H,
H7), 2.46 — 2.35 (m, 2H, H6), 1.69 — 1.55 (m, 4H, H12,
H16), 1.44 — 1.30 (m, 4H, H13, H17), 0.93 (td, ] = 7.4,
2.9 Hz, 6H, H14, H18).

13C NMR (100 MHz, CDCls) & 172.36 (C1), 169.15
(C2), 77.27 (C11), 66.53 (C15), 64.73 (C4), 52.58 (C7),
30.57 (C6), 30.34 (C12), 29.96 (C16), 19.09 (C13), 19.01
(C17), 13.71 (C14), 13.65 (C18).

[Glu(O-sec-Bu)2][HCI]

TH NMR (400 MHz, CDCls) d 8.79 (s, 1H, H6), 5.02 —
4.89 (m, 1H, H11 ), 4.82 (p, ] = 6.4 Hz, 1H, H15), 4.24
(t,J=6.7 Hz, 1H, H4), 2.76 — 2.52 (m, 2H, H, H6), 2.38
(q,]=7.3 Hz, 2H, H?7), 1.73 - 1.45 (m, 4H, H13, H17),
1.33 - 1.13 (m, 6H, H12, H16), 0.98 — 0.82 (m, 6H,
H14, H18).

3C NMR (100 MHz, CDCls) & 171.95 (C1), 168.66
(C2), 77.27(C11), 75.42 (C15), 72.87(C4), 52.69 (C4),
30.21 (Cé6), 28.55 (C7), 25.58 (C17), 19.33 (C12), 19.19
(C14), 9.62 (C16), 9.58 (C18).

[Glu(OPent):][HCI]

'H NMR (400 MHz, CDCls) d 8.82 (s, 3H, H8), 4.30 —
4.03 (m, 5H, H4, H11, H16), 2.77 — 2.57 (m, 2H, H6),
241 (q ] = 7.8 Hz, 2H, H7), 1.64 (dq, J = 21.2, 7.0 Hz,
4H, H12, H17), 1.32 (dh, ] = 11.3, 5.8 Hz, 8H, H13,
H14, H18, H19), 0.94 - 0.86 (m, 6H, H15, H20).

13C NMR (100 MHz, CDCls) d 172.34 (C2), 169.13
(C1), 66.81 (C11), 65.03 (C12), 52.56 (C4), 29.95 (C7),
28.23 (C6), 28.02 (C14), 28.00 (C13), 27.86 (C15), 25.45
(C16), 22.32 (C17), 22.25 (C19), 13.96 (C18), 13.93
(C20).
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[Glu(OEY][IBU]
1H NMR (400 MHz, CDCls) d 7.26 — 7.19 (m, 2H, H19,
H20), 7.13 - 7.06 (m, 2H, H21, H22), 4.28 — 4.15 (m,
3H, H4, H11), 3.70 (q, ] = 7.1 Hz, 1H, H23), 2.51 - 2.33
(m, 5H, H6, H7, H15), 2.26 — 2.15 (m, 1H, H15), 1.90
1.78 (m, 1H, H14), 1.49 (d, ] = 7.2 Hz, 3H, H25), 1.28
(t ] =7.1 Hz, 3H, H12), 0.89 (d, ] = 6.6 Hz, 6H, H13,
H16).
13C NMR (100 MHz, CDClL) d 179.54 (C24), 179.38
(C2), 171.86 (C1), 140.64 (C18), 137.50 (C17), 129.35
(C19, C20), 127.29 (C21, C22), 61.74 (C11), 55.86 (C4),
45.07 (C15), 45.06 (C15), 45.03 (C23), 30.19 (C7), 29.41
(C14), 24.65 (C6), 22.42 (C13, C16), 18.28 (C25), 14.12
(C12).

[Glu(OPD][IBU]

H NMR (400 MHz, CDClL) d 7.22 (s, 2H, H2, H3),
7.10 (d, ] = 8.1 Hz, 2H, H4, H5), 4.26 (dd, ] = 8.3, 5.0
Hz, 1H, H19), 412 (t, ] = 6.7 Hz, 2H, H26), 3.71 (q, ] =
7.2 Hz, 1H, H11), 2.48 — 2.37 (m, 5H, H22, H21, HY),
2.25 - 2.17 (m, 1H, H21), 1.88 -1.81 (m, 1H, H8), 1.71
~1.63 (m, 2H, H27), 1.49 (d, ] = 7.2 Hz, 3H, H13), 0.95
(t ] = 7.4 Hz, 3H, H28), 0.89 (d, ] = 6.6 Hz, 6H, H9,
H10).

13C NMR (100 MHz, CDCls) & 178.58 (C17), 178.17
(C12), 170.86 (C16), 139.66 (C1), 136.37 (C6), 128.33
(C2, C3), 126.26 (C4, C5), 66.26 (C26), 54.84 (C19),
44.04 (C7), 43.97 (C11), 29.17 (C22), 28.39 (C8), 23.70
(C21), 21.40 (C9, C10), 20.87 (C27), 17.24 (C13), 9.29
(C28).

[Glu(iPr)][IBU]

TH NMR (400 MHz, CDCls) & 7.23 (d, ] = 8.0 Hz, 2H,
H23, H24), 7.09 (d, J = 7.9 Hz, 2H, H25, H26), 5.13 —
4.98 (m, 1H, H4), 4.26 — 4.14 (m, 1H, H11), 3.70 (q, ] =
7.2 Hz, 1H, H18), 2.49 - 2.31 (m, 5H, H6, H7, H19),
2.23 -2.13 (m, 1H, H6), 1.92- 1.77 (m, 1H, H27), 1.49
(d, J = 7.2 Hz, 3H, H29), 1.28 - 1.21 (m, 6H, H17,
H20), 0.89 (d, ] = 6.6 Hz, 6H, H12, H13).

13C NMR (100 MHz, CDClL) d 179.26 (C28), 171.34
(C2), 140.63 (C1), 137.53 (C21, C22), 129.34 (C25,
C26), 127.29 (C23, C24), 69.45 (C11), 55.96 (C4), 45.06
(C27), 45.03 (C19), 30.19(C7), 29.43 (C18), 24.66 (C6),
22.42 (C17, C20), 21.70 (C12), 21.69 (C13), 18.29 (C29).

[Glu(OBuw)][IBU]
TH NMR (400 MHz, CDCls) & 7.23 (d, ] = 8.1 Hz, 2H,
H24, H25), 7.09 (d, ] = 8.1 Hz, 2H, H26, H27), 4.25
(dd, J = 8.1, 5.0 Hz, 1H, H4), 4.16 (t, ] = 6.7 Hz, 2H,
H11), 3.70 (g, ] = 7.1 Hz, 1H, H28), 2.47 - 2.42 (d, m,
3H, H20, H6), 2.42 - 2.33 (m, 2H, H6, H7), 2.24 - 2.16
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(m, 1H, H7), 1.88 — 1.79(m, 1H, H30), 1.67- 1.59 (m,
2H, H11), 1.49 (d, ] = 7.2 Hz, 3H, H30), 1.41 - 1.34 (m,
2H, H12), 0.94 (t, ] = 7.4 Hz, 3H, H13), 0.89 (d, ] = 6.6
Hz, 6H, H18, H21).

13C NMR (100 MHz, CDCls) & 178.60 (C29), 178.19
(C2), 170.88 (C1), 139.68 (C21), 136.39 (C22), 128.35
(C26, C27), 126.28 (C24, C25), 66.27 (C11), 54.84 (C4),
44.04 (C28), 44.01 (C20), 43.97 (C7), 29.18 (C6), 28.39
(C19), 23.70 (C18), 21.40 (C21), 20.87 (C12), 17.24
(C30), 9.29 (C13).

[Glu(O-sec-Bu)][1BU]

TH NMR (400 MHz, CDCls) & 7.23 (d, ] = 8.1 Hz, 2H,
H21, H22), 7.09 (d, ] = 8.1 Hz, 2H, H23, H24), 4.89 (p,
J=6.3 Hz, 1H, H4), 4.23 (dd, ] = 8.2, 5.0 Hz, 1H, H11),
3.70 (q, ] = 7.1 Hz, 1H, H16), 2.47 - 2.42 (m, 3H, H6,
H17), 2.42 - 2.32 (m, 2H, H6, H7), 2.22 — 2.14 (m, 1H,
H7), 1.84 (dt, J = 13.5, 6.8 Hz, 1H, H11), 1.64 — 1.54
(m, 2H, H13), 1.49 (d, ] =7.2 Hz, 3H, H27), 1.23 (dd, J
= 6.3, 1.5 Hz, 3H, H12), 0.90 (dq, ] =74, 2.4 Hz, 9H,
H14, H15, H18).

3C NMR (100 MHz, CDCls) d 179.47 (C26), 179.25
(C2), 171.48 (C1), 140.62(C19,), 137.49 (C20), 129.33
(C21, C22), 73.98 (C23), 73.96 (C24), 56.04 (C11), 45.05
(C4), 36.21 (C25), 30.19 (C17), 29.42 (C7), 28.64 (C16),
24.79 (C6), 24.70 (C13), 22.41 (C18), 19.39 (C15), 19.31
(C12), 18.28 (C27), 9.64 (C14).

[(Glu(OPent)][IBU]

TH NMR (400 MHz, CDCls) d 7.26 — 7.19 (m, 2H, H22,
H23), 7.14 - 7.06 (m, 2H, H24, H25), 4.30 — 4.20 (m,
1H, H4), 415 (t, ] = 6.7 Hz, 2H, H11),3.70 (q, J = 7.1
Hz, 1H, H26), 2.52 - 2.31 (m, 5H, H6, H7, H18), 2.26 —
2.15 (m, 1H, H6), 1.91 - 1.77 (m, 1H, H17), 1.71 - 1.60
(m, 2H,H12), 1.48 (s, 3H, H28), 1.38 — 1.28 (m, 4H,
H13, H14), 0.90 (dd, J = 6.9, 2.6 Hz, 9H, H15, H1e,
H19).

13C NMR (100 MHz, CDCPB) & 179.52 (C2), 179.26
(C27), 171.92 (C1), 140.64 (C21), 137.50 (C20), 129.35
(C22, C23), 127.29 (C24, C25), 65.87 (C11), 55.86 (C4),
45.08 (C18), 45.06 (C26), 45.02 (C7), 30.19 (C6), 29.41,
28.17, 27.93, 24.72, 22.42, 22.27, 18.29 (C14), 18.28
(C28), 13.95 (C15).
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Figure S1. 'TH NMR spectrum of [Glu(OEt)2][HCI]
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Figure S2. ®C NMR spectrum of [Glu(OEt)2][HCl].
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Figure S4. 3*C NMR spectrum of [Glu(OPr)2][HCI].
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Figure S6. 3C NMR spectrum of [Glu(OiPr)2][HCI].



Molecules 2023, 28, 7523

i
35004 IC;)Ha ||
1
!E’fll 'J I( ‘
|
| i |
0 J o/ | / '( ‘J .l |I
!"" . I I / JI J J
& iy
o7 TN,
2 | . 5
2500+ WHy
of
13
[F 1(m) € (m)
2000+ 4.29 2.67 | 138
=3
= As) E () H (m) B(m)| [Dfm)
g 8.80 4.06 | 2.40 1.62 I : 93.
G (td)
1500+ 4.20
]
1000+
5004 :
I
I ] '
\ | 'I\ H
o . W, J‘i U ol
i e PR T
~ Bk =EE : 3 =
9 8 7 6 5 4 3 2 1
& (ppm)
Figure S7. "TH NMR spectrum of [Glu(OBu)2][HCI].
o 28 8 nyge S5 x8
g1 9 WUV
CH, CH,
500 | |
’/'4 ‘7/';
/‘2 /‘E
0“ 0
PPN
o7 NN
400 O i 8 0
N,
Ecr
3004
z
N
2
S
200+
100
ommﬂwmmmmm
200 180 160 140 120 100 80 60 40 2 E
3 (ppm)

Figure S8. 3C NMR spectrum of [Glu(OBu):2][HCI].



Molecules 2023, 28, 7523

90of 35

35004
[
Haﬁ\u e 7 ‘
3000-] | [ /
/.ﬂ /15\ ||‘ |
[ HC o 0 CHy |
{ 12 10 IE 18 /{ | |‘
/ i & 2 Is
_.// 9’//\1/ T \%9 J‘[ f ! / )l J
2500 N . )
B
Cl
15
20004 -
) F@ Em)
4.82 2.38 P4
= iall
z Als) B (m) D E (m) G (m) 1fm)
-g 879 4.95 4.24 | 2.65 1.58 59
~ 1500
10004
|
I
1 [l
500 | |
\" |
|| | n
J o.M .
o M~ L JIW AW,
T T T 7T T
s s 7 5 H 3 1 ‘
& (ppm)
Figure S9. "TH NMR spectrum of [Glu(Osec-Bu)2][HCI].
11 11 1 VAR
HE, g
6001 [
He” o o Sen,
2 K 0 :
Z 0 N
500 o :
400
=
s
o
s
3004
200
1004
; - ; - : - - T - -
200 180 160 140 120 100 80 60 40 20 «

8 (ppm)

Figure S10. ¥C NMR spectrum of [Glu(Osec-Bu)2][HCI].



Molecules 2023, 28, 7523

10 of 35

S Lty |
|q 19 |
5000+ /12 /15 F ‘
12 17
“1 IL Ilf ‘
r -~
0’ r o { / |
A . / /| f
O/ 4 ™~ =g
40004 2 5
.
HH
cr
pal
i D (q) F [dq)
4008 2.41 132
é‘ L
£ A(s) B (m) C(m) E (dg) G[m)
E 8.82 4.17 2.67 1.64 0§91
2000+
1000+
1
| A
o
9 1 f
e
gt 53 2 LR EELE T
=2 22 8 SRBIRLINCD
(| \ | =\ Y
e e
600 [ |
‘-/3 .-/ 8
A A
o- o’
| L 5 N
007 AN N
F r = %
+
NHs o
4004
z
@
2
S
300+
200+
]
1004
o
200 180 160 140 120 100 80 60 40 20 C
5 (ppm)

Figure S12. 3C NMR spectrum of [Glu(OPent):2][HCI].
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Figure S13. "TH NMR spectrum of [Glu(OEt)][IBU].
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Figure S16. 3C NMR spectrum of [Glu(OPr)][IBU].
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Figure S18. 3C NMR spectrum of [Glu(OiPr)][IBU].
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Figure S19. "TH NMR spectrum of [Glu(OBu)][IBU].
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Figure S22. 3C NMR spectrum of [Glu(Osec-Bu)][IBU].



Molecules 2023, 28, 7523 16 of 35

10000 . _CHs .
| e
12 18 ~
9000 |/ HC 2/2\2/2\2/3
y , /J, 10
20 o2
‘]’-.: Mo TN 3 i [
80004 2 19
07 NN ” f[ S F rihl )
3 | 5
NH,
7000+ -
6000+
G (m)
2.20
z
g 50004 Cm)| |E(9) F(m)
£ 7.23 4.26 3.70 2.42
4000
3000+
1
2000 '
)
1000
|
iy 1
T T . T T T
9 8 7 6 5
5 (ppm)
Figure S23. "H NMR spectrum of [Glu(OPent)][IBU].
ng o $2 a8 5 @ ==y  sehERoNERS
£ 2 . 1 2 & ¢e¢ RERnINs=n
600 ek [ [ NNV
| IHZ
12 1 - | .
.lz/ b 2‘/-\2 /‘E\zr 9
. Looa i
o’ OH C/ NN A Q
500- 0 [ g ©
7 ° N
o7 i/ N
W,
400+
z
]
£ 300+
200
100 !
o] M A 0 O e
200 180 160 140 120 100 80 60 40 20 C

8 (ppm)

Figure S24. 3C NMR spectrum of [Glu(OPent)][IBU].



Molecules 2023, 28, 7523

17 of 35

%T ransmittance

100§
954

90
85
804

757

60
55
50
457
407
357
307

254

3500 3000 2500 2000 1500
Wavenumbers (cm-1)

1000

Figure S25. FTIR spectrum of [Glu(OEt)2][HCI].
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Figure S26. FTIR spectrum of [Glu(OPr)2][HCI].
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Figure S27. FTIR spectrum of [Glu(OBu)2][HCl].
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Figure S28. FTIR spectrum of [Glu(Osec-Bu)2][HCI].
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Figure S29. FTIR spectrum of [Glu(OPent)2][HCl].
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Figure S30. FTIR spectrum of [Glu(OEt)][IBU].
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Figure S31. FTIR spectrum of [Glu(OPr)][IBU].
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Figure S32. FTIR spectrum of [Glu(OBu)][IBU].
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Figure S33. FTIR spectrum of [Glu(Osec-Bu)][IBU].
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Figure S34. FTIR spectrum of [Glu(OPent)][IBU].
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Figure S35. XRD pattern of [Glu(OEt)2][HCI].
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Figure S36. XRD pattern of [Glu(OPr)2][HCI].
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Figure S37. XRD pattern of [Glu(OBu)2][HCI].
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Figure S38. XRD pattern of [Glu(Osec-Bu)2][HCI].



Molecules 2023, 28, 7523

24 of 35

Intensity

45000
40000
35000
30000
25000
20000
15000
10000

5000

100000
90000
80000
70000
60000
50000
40000
30000
20000
10000

Intensity

20 40 60 80 100
26 [°]
Figure S39. XRD pattern of [Glu(OPent)2][HCI].
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Figure S40. XRD pattern of [Glu(OEt)][IBU].
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Figure S42. XRD pattern of [Glu(OBu)][IBU].
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Figure S44. XRD pattern of [Glu(OPent)][IBU].
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Figure 545. TG, DTG, c-DTA curves of [Glu(OEt)2][HCI].
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Figure S46. TG, DTG, ¢-DTA curves of [Glu(OPr)2][HCI].
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Figure 547. TG, DTG, ¢-DTA curves of [Glu(OiPr)2][HCI].
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Figure S48. TG, DTG, ¢-DTA curves of [Glu(OBu)2][HCI].
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Figure S49. TG, DTG, ¢-DTA curves of [Glu(OBu)2][HCl].
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Figure S50. TG, DTG, ¢-DTA curves of [Glu(Osec-Bu)2][HCI].
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Figure S51. TG, DTG, c-DTA curves of [Glu(OPent)][HCI].
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Figure S52. TG, DTG, ¢-DTA curves of [Glu(OEt)][IBU].
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Figure S53. TG, DTG, ¢-DTA curves of [Glu(OEt)][IBU].
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Figure S54. TG, DTG, c-DTA curves of [Glu(OiPr)][IBU].
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Figure S55. TG, DTG, ¢-DTA curves of [Glu(OBu)][IBU].
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Figure S56. TG, DTG, ¢-DTA curves of [Glu(Osec-Bu)][IBU].
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Figure S57. TG, DTG, ¢-DTA curves of [Glu(OPent)][IBU].
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Figure 558. Summary of DSC thermograms for L-glutamic acid alkyl ester hydrochlorides [Glu(OR)2][HCI].
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Figure S59. Summary of DSC thermograms for L-glutamic acid alkyl ester ibuprofenates [Glu(OR)][IBU].



