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Characterization of PILs

glycine ethyl ester nitrate (2-ethoxy-2-oxoethan@dmn nitrate GIyEN)

. N o HgNQkO/\

'H NMR (dg-DMSO, 200 MHz):5 8.28 (s, broad, 3H, Ng{l 4.10-4.20 (m, 2H,
OCHy), 3.77 (d, J = 2.6 Hz, 2H, GH 1.18 (t, J = 8 Hz, 3H, G ppm;**C NMR (de-
DMSO, 50 MHz):5 168.0 (COOH), 62.0 (O&,CHs), 40.2 (CH), 14.3 (OCHCH>)
ppm; Calc. for GH10N2Os C 28.92, H 6.07, N 16.86; Found C 27.55, H 5.98,M88.

glycine ethyl ester formate (2-ethoxy-2-oxoethamaom formate GIyEF)
O O
+
s HN I~

'H NMR (dg-DMSO, 200 MHz):3 8.30 (s, 2H), 7.57 (s, 3H, NB, 4.07-4.17 (m, 2H,
OCHy), 3.56 (s, 2H, Ch), 1.18 (t, J = 8Hz, 3H, C¥ippm;*3C NMR (de-DMSO, 50
MHz): § 170.4 (HCQ@), 165.9 (cation C=0), 61.3 (JGCH), 41.2(CH),
14.4(0CHCH?3); Calc. For GH1:NO, C 40.27, H 7.43, N 9.39; Found C 40.38, H
7.02, N 11.78.

glycine ethyl ester acetate (2-ethoxy-2-oxoethanami acetateGIyEA)
(0] .\ (@)
- H3N
H3CJ\0 3 \)ko/\

'H NMR (ds-DMSO, 200 MHz):5 5.37 (s, 3H, NH'), 4.01-4.12 (m, 2H, OC}), 3.28
(s, 2H, CH), 1.85 (s, 3H, anion C§ 1.17 (t, J = 6 Hz, 3H, cation GHppm;**C
NMR (ds-DMSO, 50 MHz):5 173.9 (anion C=0), 172.7(cation C=0), 60.5
(OCH,CHs), 43.5 (CH), 21.9 (GH3COy), 14.5 (OCHCHs3) ppm; Calc. Rapid
decomposition at room temperature prohibited the@analysis of this material.

glycine ethyl ester (2-ethoxy-2-oxoethanaminiuncglate, GIyEG)

0 0
Ho. L 5 H3N+Qko/\
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'H NMR (dg-DMSO, 200 MHz)33 4.73 (s, 3H, NH), 4.00-4.24 (m, 2H, OCH),
3.65 (m, 1H), 3.53 (s, 2H), 3.40-3.52 (m, 2H), 1(.8 = 9Hz, 3H) ppm-’C NMR
(de-DMSO, 50 MHz):3 170.6 (C=0), 170.8 (C=0), 61.2 (§H61.0 (CH), 41.5
(CH,), 14.4 (OCHCHz); Calc. For GH1sNOs C 40.22, H 7.31, N 7.82; Found C
39.32, H 7.25, N 7.88.

glycine ethyl ester lactate (2-ethoxy-2-oxoethamanm lactate GIyEL )

O O
H3C% . H3N+\)J\ N
O O
OH

'H NMR (d-DMSO, 200 MHz): 5.1 (s, broad, 3H, N¥i), 4.05-4.16 (m, 2H, OCH),
3.77-3.84 (m, 1H, CH), 3.65 (s, 2H, ©H3.40-3.52 (m, 2H, OCH, 1.03-1.30 (m,
6H, CH;anion and cation) ppni°C NMR (de-DMSO, 50 MHz):5 178.1 (C=0),
174.5(C=0), 66.9 (CH), 61.1 (B{3CHs), 41.6 (CH), 21.3 (anion Ch),

14.4 (OCHCHj); Calc. For GH1sNOs C 43.52, H 7.83, N 7.25; Found C 42.36, H
7.68, N 6.91.

Alanine methyl ester nitrate (1-methoxy-1-oxoprofaaminium nitrateAlaM N)

O\\ + _ + O
N-o Han)ko/
O

CHj3

'H NMR (ds-DMSO, 200 MHz):5 7.20 (s, broad, 3H, Nf), 3.99-4.10 (m, 1H, CH),
3.71 (s, 3H, OCh), 1.35 (d, J = 4Hz, 3H, GHippm;**C NMR (ds-DMSO, 50 MHz):
6 171.3 (C=0), 53.2 (CH), 48.4 (GH 16.5 (OCH) ppm; Calc. For gH10N205

C 28.92, H 6.07, N 16.86; Found C 29.83, H 6.1716MN4.

Alanine methyl ester formate (1-methoxy-1-oxoprogaaminium formateAlaM F)
O

o)
J\-HN+ -
H o ° o)

CHj3

'H NMR (de-DMSO, 200 MHz)3 9.31 (s, 1H, HC®), 7.34 (s, 3H, NH), 3.69-3.80
(m, 1H, CH), 3.65 (s, 3H, OGH 1.27 (d, J = 3.6 Hz, 3H, GHppm;*°C NMR (ds-
DMSO, 50 MHz):5 173.7 (C=0), 165.6 (C=0), 52.5 (CH), 48.8 (§;H.8.3 (OCHj)
ppm; Calc. For gH;;NO, C 40.27, H 7.43, N 9.39; Found C 39.82, H 7.53).8I7.

Alanine methyl ester acetate (1-methoxy-1-oxoprepaminium acetatedlaM A)

% i
~ HN
HsC~ YO 3%0/

CHs

'H NMR (ds-DMSO, 200 MHz):5 5.47 (s, 1H NH"), 3.60 (s, 3H, OC}), 3.40-3.51
(m, 1H, CH), 1.85 (s, 3H, anion GH1.17 (d, J = 3.4 Hz, 3H, G)J ppm;**C NMR
(ds-DMSO, 50 MHz):6 176.3 (C=0), 172.7 (C=0), 52.0 (CH), 49.6 {}t21.9
(CH3COy), 20.4 (OCH) ppm; rapid conversion to the corresponding aratd®om
temperature prohibited the microanalysis of thisamal. NMR initially and after 3



months at 5 °C shown below, Figure S1.
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Figure S1'H NMR spectra of AlaMA initially and after 3 month§siorage.

Alanine methyl ester glycolate (1-methoxy-1-oxomns2-aminium glycolated\laM G)

O . O
H - H3N
Ha

CHj;

'H NMR (ds-DMSO, 200 MHz):5 5.82 (s, broad, 3H, Nf), 3.71-3.82 (m, 1H, CH),
3.65 (s, 3H, Chland OH), 3.14 (s, 3H, OGH 1.28 (d, J = 4 Hz, 3H, Gjppm;*C
NMR (dg-DMSO, 50 MHz):5 175.7(C=0), 173.6 (C=0), 61.1 (G}52.5 (CH), 48.8
(CHs), 18.1 (OCH); Calc. For GH13NOs C 40.22, H 7.31, N 7.82; Found C 39.09, H
7.28, N 7.35 ppm.

Alanine methyl ester lactate (1-methoxy-1-oxopregaaminium lactateAlaM L)

0 e
H3C\Hk 5 HN T)J\O/
OH CH,

'H NMR (d-DMSO, 200 MHz):5 5.40 (s, broad, 3H, Nf), 3.67-3.86 (m, 2H,
anion and cation CH), 3.64 (s, 1H, anion OH), 3s38H, OCH), 1.25 (d, J = 3.5 Hz,
3H, anion CH), 1.14 (d, J = 3.4 Hz, 3H, GHppm;*°*C NMR (ds-DMSO, 50 MHz):

6 177.9 (C=0), 174.3 (C=0), 66.8 (CHOH), 52.4 (zH9.0 (CH), 21.3 (anion Ch),
18.8 (OCH); Calc. For GH1sNOs C 43.52; H 7.83; N 7.25; Found C 42.54, H 7.89,
N 6.82 ppm.

Alanine ethyl ester nitrate (1-ethoxy-1-oxopropaar@inium nitrate AlaEN)

o) O

\ + _ +
N-o Han)k Py
O/ (0]

CHj



'H NMR (ds-DMSO, 200 MHz):$ 7.35 (s, broad, 3H, NfY), 4.11-4.22 (m, 2H, CH,
3.94-4.04 (m, 1H, CH), 1.34 (d, J = 4Hz, 3H,45H..20 (t, J = 7.2Hz, 3H, OGH
ppm; *C NMR (ds-DMSO, 50 MHz):8 171.0 (C=0), 62.0 (OB8,CHs), 48.5 (CH),
16.6 (CH), 14.3 (OCHCHs) ppm.

Alanine ethyl ester formate (1-ethoxy-1-oxopropaarZinium formateAlaEF)
O

. 0]
~ HoN

CHj3

'H NMR (ds-DMSO, 200 MHz):5 8.30 (s, 1H, HC®), 7.22 (s, 3H, NHl), 4.05-4.16
(m, 2H), 3.65-3.76 (m, 1H, CH), 1.26 (d, J = 3.6BH), 1.18 (t, J = 7Hz, 3H, OG}
ppm;*C NMR (d-DMSO, 50 MHz):8 173.4 (C=0), 165.6 (C=0), 61.2 (BIgCHs),
48.9 (CH), 18.45(CH), 14.4 (OCHCHs) ppm.

Alanine ethyl ester acetate (1-ethoxy-1-oxopropan¥nium acetatehlaEA)
O

L v
QAN
H ™0 7 ﬁ)ko/\

CHs

'H NMR (ds-DMSO, 200 MHz):5 5.21 (s, 3H, NH'), 4.00-4.11 (m, 2H, OCH,
3.38-3.49 (m, 1H, CH), 1.85 (s, 3H, ©H 1.13-1.20 (m, 6H, OCH ppm;**C NMR
(ds-DMSO, 50 MHz):5 175.85 (C=0), 172.78 (C=0), 60.5 (BI§CH;), 49.7 (CH),
21.9 ((H5CO,), 20.4 (CH), 14.47 (OCHCHs) ppm.

Alanine ethyl ester glycolate (1-ethoxy-1-oxoprofZaaminium glycolateAlaEG)
O

0O
+
- H3N
HO\E')J\O 3 W)ko/\
2

CHj;

'H NMR (ds-DMSO, 200 MHz):5 5.09 (s, broad, 3H, Nf), 4.04-4.15 (m, 2H,
OCHy), 3.73 (s, 2H, anion CH 3.57-3.68 (m, 1H, CH), 1.16-1.25 (m, 6H, OgH
ppm; *C NMR (ds-DMSO, 50 MHz):5 174.9 (C=0), 174.2 (C=0), 61.0 (Glr CH),
60.6 (CH or CH), 49.2 (OE,CHs), 19.1 (CH), 14.5 (OCHCH3) ppm.

Alanine ethyl ester lactate (1-ethoxy-1-oxopropaara@nium lactateAlaEL )

o e
H3C\Hk0_ HgNj)J\O/\
OH

CHj3

'H NMR (ds-DMSO, 200 MHz):$ 5.62 (s, broad, 3H, NfY), 4.05-4.15 (m, 2H, CH,
3.79-3.89 (m, 1H, anion or cation CH), 3.61-3.71 {id, anion or cation CH), 3.15 (s,
1H, OH), 1.14-1.26 (m, 9H , OGHanion CH and cation Ck) ppm;**C NMR (de-
DMSO, 50 MHz):3 177.6 (C=0), 173.9 (C=0), 66.7 (CHOH), 61.1 (€@CHy),

49.0 (CH), 21.3 (anion C§ji 18.8 (CH), 14.4 (OCHCHj3) ppm; Calc. For gH17NOs

C 46.37; H 8.27; N 6.76; Found C 45.70, H 8.28,.086



Phenylalanine ethyl ester nitrate ((S)-1-ethoxyxb-8-phenylpropan-2-aminium nitrateheEN)
Q,
N_

O
_ +
o HN I g~

©

'H NMR (dg-DMSO, 200 MHz): 7.99 (s, broad, 3H, Nf), 7.18-7.37 (m, 5H, Ph),
4.17-4.24 (m, 1H, CH), 4.03-4.13 (m, 2H, Og}H2.93-3.15 (m, 2H, CHPh), 1.07 (t,
J = 7.2 Hz, 3H, Ck) ppm;**C NMR (d-DMSO, 50 MHz):8 169.9(C=0), 135.3
(quat Ph), 129.820(or m -Ph), 128.98¢ or m-Ph), 127.6¢-Ph), 62.0 (OE,CHj),
53.9 (CH), 37.0 (Cb‘Ph), 14.2 (OC'&HQ,), Calc. For GiH16N2>Os C 51.56; H 6.29; N
10.93; Found C 52.61, H 6.53, N 10.87.

Phenylalanine ethyl ester formate ((S)-1-ethoxyx&-8-phenylpropan-2-aminium formateheEF)

e} O
H )J\O_ H3N+\E)'LO/\

&

'H NMR (dg-DMSO, 200 MHz):5 8.22 (s, 1H, HC®), 7.14-7.31 (m, 5H, Ph), 4.67 (s,
3H, NHs"), 3.96-4.07 (m, 1H, CH), 3.70 (t, J = 7.2 Hz, XGH,), 2.87 (d, J = 3.4

Hz, 2H, CH), 1.07 (t, J = 7.2 Hz, 3H, GHppm;**C NMR (d-DMSO, 50 MHz):8
173.8 (C=0), 164.5 (C=0), 137.5 (quat Ph), 12%®8r m-Ph), 128.62¢ or m-Ph),
126.9 p-Ph), 60.7 (OEI,CHg), 55.5 (CH), 14.4 (OCKCH3) ppm N.B._ H,Ph peak

not observed, under solvent peak; Calc. FgHGNO, C 60.24; H 7.16; N 5.85;
Found C 62.01, H 7.20, N 6.15.

Phenylalanine ethyl ester acetate ((S)-1-ethoxyd-&phenylpropan-2-aminium acetaRheEA)

0] 0]
+
H3C)J\O_ HsN \E)J\O/\

©

'H NMR (dg-DMSO, 200 MHz):5 7.14-7.28 (m, 5H, Ph), 3.9-4.05 (m, 5H, Ntdand
CH,Ph), 3.53 (t, J = 6.8 Hz, 2H, OGHK2.77-3.82 (m, 1H, CH), 1.88 (s, 3H, anion
CHs), 1.08 (t, J = 6.8 Hz, 3H, OGBHs) ppm;**C NMR (d-DMSO, 50 MHz):8
175.2 (C=0), 172.5 (C=0), 138.3 (quat Ph), 126.Gr m-Ph), 128.5¢ or m -Ph),
126.7 p-Ph), 60.3 (QEI,CHj3), 56.1 (CH), 21.6 (65C0Oy), 14.4 (OCHCHS3) ppm
N.B. CH,Ph peak not observed, under solvent peak; CalcCEbligNO, C 61.64; H
7.56; N 5.53; Found C 61.98, H 7.81, N 5.66.

Phenylalanine ethyl ester glycolate ((S)-1-ethoxyxb-3-phenylpropan-2-aminium glycolatheEG)
O O

Ho Al N L o~

H,

©



'H NMR (ds-DMSO, 200 MHz): 7.14-7.31 (m, 5H, Ph), 4.68 (s, 3H, MM 3.95-
4.05 (m, 2H, OCH), 3.78 (s, 2H, Chlanion), 3.72 (t, J = 6.8 Hz, 1H, CH), 2.88 (d, J
= 3.4 Hz, 2H, CHPh), 1.07 (t, J = 6.8 Hz, 3H, OGEH3) ppm;**C NMR (ds-DMSO,
50 MHz):6 175.1 (C=0), 173.7 (C=0), 137.4 (quat Ph), 1286.@r(n -Ph), 128.6¢
or m-Ph), 126.91¢-Ph), 60.8 (anion Ckbr OCH,CHz), 60.6 (anion Chklor

OCH,CHg), 55.4 (CH), 14.3 (OCKCH3) ppm N.B._(H,Ph peak not observed, under
solvent peak; Calc. For,gH1gNOs C 57.98; H 7.11; N 5.20; Found C 58.01, H 7.19,
N 5.29.

Phenylalanine ethyl ester lactate ((S)-1-ethoxyx@-8-phenylpropan-2-aminium lactafheEL )

O o)
+
HO\HkO_ H3N \.)J\O/\

'H NMR (de-DMSO, 200 MHz):5 7.14-7.23 (m, 5H, Ph), 4.48 (s, broad, 3H,3NH
3.90-4.11 (m, 3H, OCfHand CHMe), 3.63 (t, J = 6.8 Hz, 1H, CH), 2.84J¢d; 3.4 Hz,
2H, CH,Ph), 1.17-1.36 (m, 3H, anion GK11.07 (t, J = 6.8 Hz, 3H, OGBHs) ppm;

13C NMR (ds-DMSO, 50 MHz):5 177.1 (C=0), 174.4 (C=0), 137.8 (quat Ph), 129.7
(o orm-Ph), 128.6¢ or m-Ph), 126.8[¢-Ph), 66.4(anion Ckbr OCH,CHs), 60.6
(anion CHor OCH,CHs), 55.7 (CH), 21.0 (anion G 14.4 (OCHCHj3) ppm N.B.
CH,Ph not observed, under solvent peak; Calc. Rgf&NOs C 59.35; H 7.47; N
4.94; Found C 60.09, H 7.63, N 5.13.

Proline methyl ester nitrate ((S)-2-(methoxycardymyrrolidin-1-ium nitrate ProM N)

. &O
<5h+l Ho\

'H NMR (ds-DMSO, 200 MHz):5 9.53 (s, 1H, N-H), 8.96 (s, 1H, N-H), 4.40 (t, J =
7.6 Hz, 1H, CH), 3.73 (s, 3H, GH 3.18-3.28 (m, 2H, Ch), 2.14-2.34 (m, 1H, C,
1.81-2.06 (m, 2H, Ch) ppm;**C NMR (de-DMSO, 50 MHz):$ 169.6 (C=0), 59.1
(CH), 53.4 (CH), 46.0 (CH), 28.1 (CH), 23.5 (CH) ppm; Calc. For gH12N,Os C
37.50; H 6.29; N 14.58; Found C 37.12, H 6.53/4\P1.

Proline methyl ester formate ((S)-2-(methoxycarlypwrolidin-1-ium formate ProM F)

'H NMR (dg-DMSO, 200 MHz)3 8.97 (s, 2H), 8.27(s, 1H, HGQ, 3.97-4.04 (m,

1H), 3.66 (s, 3H), 2.91-3.06 (m, 2H), 2.04-2.14 {iH), 1.70-1.88 (m, 3H) ppnC
NMR (d-DMSO, 50 MHz):3 172.8 (C=0), 165.4 (C=0), 58.9 (CH), 52.6 @H
46.0 (CH), 29.1 (CH), 24.6 (CH); Calc. For GH1gNO, C 47.99; H 7.48; N 8.00;
Found C 51.47, H 7.18, N 9.25.



Proline methyl ester acetate ((S)-2-(methoxycarhpgyrolidin-1-ium acetateProMA)

3, S

C\//
H
HC™ O L H O

'H NMR (dg-DMSO, 200 MHz):5 7.25 (s, 2H), 3.67-3.74 (m, 1H), 3.61 (s, 3H)62.7
2.91 (m, 2H), 1.92-2.03 (m, 1H), 1.85 (s, 3H), 11580 (m, 3H) ppm**C NMR (ds-
DMSO, 50 MHz):3 175.04(C=0), 172.78(C=0), 59.2 (CH), 52.0 ¢5H6.6 (CH),
29.8 (CH), 25.4 (CH), 21.8 (H3CO,); Calc. For @H15sNO4 C 50.78; H 7.99; N
7.40; Found C 50.11, H 7.69, N- 8.46.

Proline methyl ester glycolate ((S)-2-(methoxycaydipyrrolidin-1-ium glycolateProM G)
O

o (I
HO\)kO- E\H %\

'H NMR (ds-DMSO, 200 MHz):3 5.62 (s, 2H), 3.83-3.90 (m, 1H), 3.63 (s, 3H)53.1
(s, 1H), 2.83-2.99 (m, 2H), 1.98-2.09 (m, 1H), 1(853H), 1.65-1.86 (m, 3H) ppm;
13C NMR (ds-DMSO, 50 MHz):3 174.9 (C=0), 173.9 (C=0), 60.4 (&inion),

59.1 (CH), 52.4 (CH), 46.3 (Gl 29.4 (CH), 25.0 (CH); Calc. For GH1sNOs C
46.82; H 7.37; N 6.83; Found C 44.20, H 7.46, T86.

Proline methyl ester glycolate ((S)-2-(methoxycaydipyrrolidin-1-ium glycolateProM G)
0 [0

+ C’
HO - N.

'H NMR (ds-DMSO, 200 MHz):3 5.73 (s, 2H), 3.85-3.95 (m, 2H), 3.64 (s, 3H)53.1
(s, 1H), 2.85-3.00 (m, 2H), 1.99-2.10 (m, 1H), 11684 (m, 3H), 1.17 (d, J = 3.4Hz,
3H) ppm;**C NMR (de-DMSO, 50 MHz):5 174.9 (C=0), 173.9 (C=0), 60.4 (CH
anion), 59.1 (CH), 52.4 (G 46.4 (CH), 29.5 (CH), 25.0 (CH); Calc. For
CoH17NOs C 49.31; H 7.82; N 6.39; Found C 47.98, H 7.84.2B.





