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Figure S1. R. communis sap analysis by UHPLC-MS. 3a-A: standard sample of 3a (RT: 7.11 min);
3a-B: control, the cotyledons were incubated in the standard medium; 3a-C: treated set, the

cotyledons were incubated in the same solution with 3a at 0.2 mM concentration.
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Figure S2. R. communis sap analysis by UHPLC-MS. 3g-A: standard sample of 3g (RT: 6.87 min);

3g-B: control, the cotyledons were incubated in the standard medium; 3g-C: treated set, the
cotyledons were incubated in the same solution with 3g at 0.2 mM concentration.
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Figure S3. R. communis sap analysis by UHPLC-MS. 4a-A: standard sample of 4a (RT: 6.85 min);
4a-B: control, the cotyledons were incubated in the standard medium; 4a-C: treated set, the
cotyledons were incubated in the same solution with 4a (RT: 6.89 min) at 0.2 mM concentration.
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Figure S4. R. communis sap analysis by UHPLC-MS. 4b-A: standard sample of 4b (RT: 7.24 min);
4b-B: control, the cotyledons were incubated in the standard medium; 4b-C: treated set, the
cotyledons were incubated in the same solution with 4b (RT: 7.27 min) at 0.2 mM concentration.
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Figure S5. R. communis sap analysis by UHPLC-MS. 4¢-A: standard sample of 4¢ (RT: 7.69 min);
4c¢c-B: control, the cotyledons were incubated in the standard medium; 4c-C: treated set, the

cotyledons were incubated in the same solution with 4c¢ (RT: 7.68 min) at 0.2 mM concentration.
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Figure S6. R. communis sap analysis by UHPLC-MS. 4d-A: standard sample of 4d (RT: 7.90 min);
4d-B: control, the cotyledons were incubated in the standard medium; 4d-C: treated set, the

cotyledons were incubated in the same solution with 4d (RT: 7.89 min) at 0.2 mM concentration.
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Figure S7. R. communis sap analysis by UHPLC-MS. 4e-A: standard sample of 4e (RT: 8.17 min);

4e-B: control, the cotyledons were incubated in the standard medium; 4e-C: treated set, the
cotyledons were incubated in the same solution with 4e (RT: 8.16 min) at 0.2 mM concentration.
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Figure S8. R. communis sap analysis by UHPLC-MS. 4f-A: standard sample of 4f (RT: 6.22 min);

4f-B: control, the cotyledons were incubated in the standard medium; 4f-C: treated set, the
cotyledons were incubated in the same solution with 4f (RT: 6.23 min) at 0.2 mM concentration.
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Figure S9. R. communis sap analysis by UHPLC-MS. PCA-Gly-A: standard sample of PCA-Gly
(RT: 7.53 min); PCA-Gly-B: control, the cotyledons were incubated in the standard medium; PCA-
Gly-C: treated set, the cotyledons were incubated in the same solution with PCA-Gly (RT: 7.53

min) at 0.2 mM concentration.
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Figure S10. R. communis sap analysis by UHPLC-MS. PCA-A: standard sample of PCA (RT: 7.52
min); PCA-B: control, the cotyledons were incubated in the standard medium; PCA-C: treated set,

the cotyledons were incubated in the same solution with PCA at 0.2 mM concentration.



Ethyl 2-(N-methylphenazine-1-carboxamido)acetate (3a) :

Yellow solid; yield: 86%; m.p. 115 — 117°C; '"H NMR (400 MHz, CDCl3) § 8.33 — 8.21 (m, 3.00H,
Phenazine-H), 7.94 — 7.79 (m, 4.09H, Phenazine-H ), 5.00 (d, J = 16.2 Hz, 0.67H, COOCH> ), 4.32
(9, J=7.2 Hz, 1.31H, N-CH>»), 4.11 — 4.00 (m, 1.34H,COOCH ), 3.84 (d, ] = 19.8 Hz, 0.71H, N-
CH>), 3.39 (s, 1.18H, N-CH3), 2.89 (s, 1.95H, N-CH3), 1.37 (t, J = 7.2 Hz, 1.94H, Methylene-CH3),
1.11 (t, J=7.2 Hz, 1.17H, Methylene-CH3). HRMS calcd for C1sH;7N303 [M+H]": 324.1343, found
324.1337.
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Figure S12. HRMS Spectrum of compound 3a



Ethyl 2-(N-ethylphenazine-1-carboxamido)acetate (3b) :

Yellow solid; yield: 76%; m.p. 133 — 135°C; 'H NMR (400 MHz, CDCl3) § 8.34 — 8.18
(m, 3.00H, Phenazine-H), 7.92 — 7.79 (m, 4.04H, Phenazine-H), 4.88 (d, /= 17.2 Hz,
0.69H, N-CH2-Methyl), 4.33 (q, J = 7.2 Hz, 1.38H, N-CH2), 4.17 — 3.98 (m, 1.72H,
COOCH2), 3.82 (s, 0.73H, N-CHz), 3.65 (s, 0.38H, COOCH2), 3.24 (dt, J = 14.8, 7.2
Hz, 1.36H, N-CH2-Methyl), 1.40 (dt, J = 18.8, 7.2 Hz, 3.08H, Methylene-CH3), 1.07
(dt,J=24.2,7.2 Hz, 3.09H, N-Methylene-CH3). HRMS calcd for C19H19N303 [M+H]":
338.1499, found 338.1491.
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Figure S14. HRMS Spectrum of compound 3b



Ethyl 2-(N-isopropylphenazine-1-carboxamido)acetate (3c¢) :

Yellow solid; yield: 73%; m.p. 131 —132°C; 'H NMR (400 MHz, CDCl3) § 8.33 — 8.22
(m, 3.09H, Phenazine-H), 7.89 — 7.82 (m, 4.05H, Phenazine-H), 4.64 (d, J = 16.8 Hz,
0.98H, N-CH), 4.33 (qd, J=7.2, 1.8 Hz, 1.98H, COOCH2), 3.96 (d, J=16.8 Hz, 1.06H,
N-CH2), 3.77—-3.72 (m, 1.02H, N-CH>), 1.38 (t,J=7.2 Hz, 2.80H, N-Methylene-CHz),
1.15-1.05 (m, 6.00H, 2xCH3). HRMS calcd for C20H19N303 [M+H]": 352.1656, found
352.1648.
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Figure S16. HRMS Spectrum of compound 3¢



Ethyl 2-(N-tert-butylphenazine-1-carboxamido)acetate (3d) :

Yellow solid; yield: 83%; m.p. 114 — 116°C; 'H NMR (400 MHz, CDCl3) § 8.27 — 8.17
(m, 3.00H, Phenazine-H), 7.90 — 7.73 (m, 4.10H, Phenazine-H), 4.10 — 3.96 (m, 3.01H,
COOCH2, N-CH2), 3.78 (d, /= 19.0 Hz, 1.03H, N-CH>), 1.72 (s, 8.91H, 3xCH3), 1.13
(t, J = 7.2 Hz, 3.02H, N-Methylene-CHs). HRMS calcd for C21H23N303 [M+H]":
366.1812, found 366.1808.
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Figure S17. 'H-NMR Spectrum of compound 3d
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Figure S18. HRMS Spectrum of compound 3d



Ethyl 2-(N-benzylphenazine-1-carboxamido)acetate (3e) :

Yellow solid; yield: 85%; m.p. 138 — 140°C; 'H NMR (400 MHz, CDCl3) § 8.38 — 8.20
(m, 3.10H, Phenazine-H), 7.98 — 7.82 (m, 4.00H, Phenazine-H), 7.74 (d, J = 7.2 Hz,
1.00H, Benzene-H), 7.50 (dd, /= 13.2, 5.8 Hz, 1.10H, Benzene-H), 7.37 (dd, J=17.2,
7.2 Hz, 1.60H, Benzene-H), 7.25 — 7.15 (m, 1.49H, Benzene-H), 4.82 (d, /= 17.4 Hz,
0.70H, Benzene-CH2), 4.35 (d, J = 15.2 Hz, 0.97H, COOCH>), 4.29 (q, J = 7.2 Hz,
1.24H, Benzene-CHz2), 4.03 (q, J = 7.2 Hz, 1.11H, COOCH2), 3.89 (d, J = 17.2 Hz,
0.71H, N-CH2), 3.70 (d, J = 16.8 Hz, 1.37H, N-CH), 1.34 (t, J = 7.2 Hz, 1.57H, N-
Methylene-CHs), 1.09 (t, J = 7.2 Hz, 1.56H, N-Methylene-CHs). HRMS calcd for
C24H21N303 [M+H]": 400.1656, found 400.1647.
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Figure S19. 'H-NMR Spectrum of compound 3e
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Figure S20. HRMS Spectrum of compound 3e



Diethyl 2,2'-((phenazine-1-carbonyl)azanediyl)diacetate (3f) :

Yellow solid; yield: 89%; m.p. 95 — 97°C; 'H NMR (400 MHz, CDCl3) § 8.38 — 8.19
(m, 3.00H, Phenazine-H), 7.98 — 7.79 (m, 4.02H, Phenazine-H), 4.69 (s, 2.02H, N-CH>),
4.32 (q, J = 7.2 Hz, 2.01H, N-CH>), 3.96 (s, 4.02H, COOCH2), 1.37 (t, J = 7.2 Hz,
3.00H, CH3), 0.97 (t, J = 7.2 Hz, 3.00H, CH3). HRMS calcd for C21H21N30s [M+H]":
396.1554, found 396.1548.
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Figure S21. 'H-NMR Spectrum of compound 3f
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Figure S22. HRMS Spectrum of compound 3f



Methyl 2-(N-methylphenazine-1-carboxamido)acetate (3g) :

Yellow solid; yield: 90%; m.p. 123 — 125°C; 'H NMR (400 MHz, CDCl3) § 8.33 — 8.21

(m, 3.00H, Phenazine-H), 7.94 — 7.80 (m, 4.08H, Phenazine-H), 4.99 (d, J = 17.2 Hz,

0.68H, COOCH3), 4.11 (d, J= 16.2 Hz, 0.82H, N-CH>), 3.87 (s, 2.31H, COOCH3), 3.60

(s, 1.12H, N-CH2), 3.39 (s, 1.02H, N-CH3s), 2.89 (s, 2.02H, N-CH3). HRMS calcd for

C17H15N303 [M+H]": 310.1186, found 310.1180.
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Methyl 2-(N-ethylphenazine-1-carboxamido)acetate (3h) :

Yellow solid; yield: 69%; m.p. 121 — 123°C; 'H NMR (400 MHz, CDCl3) § 8.34 — 8.18
(m, 3.00H, Phenazine-H), 7.93 — 7.80 (m, 4.04H, Phenazine-H), 4.87 (d, /= 17.2 Hz,
0.71H, N-CH2-Methyl), 4.20 — 4.00 (m, 1.05H, N-CH2), 3.86 (d, J = 10.2 Hz, 2.74H,
COOCH3), 3.68 (s, 0.31H, COOCH3), 3.57 (s, 1.01H, N-CH2), 3.24 (dt, J = 14.6, 7.2
Hz, 1.39H, N-CH2-Methyl), 1.42 (t, /= 7.2 Hz, 1.00H, N-Methylene-CH3), 1.04 (t,J =
7.2 Hz, 2.09H, N-Methylene-CH3). HRMS calcd for C1sH17N3O03 [M+H]": 324.1343,
found 324.1338.
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Figure S25. 'H-NMR Spectrum of compound 3h
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Figure S26. HRMS Spectrum of compound 3h



Methyl 2-(N-isopropylphenazine-1-carboxamido)acetate (3i) :

Yellow solid; yield: 71%; m.p. 171 - 173°C; '"H NMR (400 MHz, CDCl3) § 8.37 — 8.15
(m, 3.00H, Phenazine-H), 7.98 — 7.77 (m, 4.00H, Phenazine-H), 5.26 (d, J = 6.6 Hz,
0.27H, N-CH), 4.71 — 4.60 (m, 0.83H, N-CH), 4.07 — 3.95 (m, 0.88H, N-CH2), 3.93 —
3.83 (m, 2.37H, COOCH3s), 3.82 — 3.69 (m, 1.27H, N-CH), 3.61 — 3.52 (m, 0.68H,
COOCHS3), 1.45 (s, 0.74H, 2xCH3s), 1.30 (s, 0.86H, 2xCH3), 1.14 (dd, J=9.8, 4.6 Hz,
2.07H, 2xCHs), 1.10 (dd, J = 10.0, 4.8 Hz, 2.42H, 2xCH3s) . HRMS calcd for
Ci19H19N303 [M+H]": 338.1499, found 338.1492.
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Figure S27. 'H-NMR Spectrum of compound 3i
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Figure S28. HRMS Spectrum of compound 3i



Methyl 2-(N-(tert-butyl)phenazine-1-carboxamido)acetate (3j) :

Yellow solid; yield: 81%; m.p. 127 — 129°C; 'H NMR (400 MHz, CDCl3) § 8.27 — 8.17
(m, 3.00H, Phenazine-H), 7.90 — 7.74 (m, 4.10H, Phenazine-H), 4.05 (d, J = 19.0 Hz,
1.00H, N-CH>»), 3.81 (d, J = 19.0 Hz, 1.03H, N-CHz), 3.58 (s, 3.04H, COOCH3), 1.71
(s, 8.88H, 3xCHs). HRMS caled for C20H21N303 [M+H]": 352.1656, found 352.1647.
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Figure S29. 'H-NMR Spectrum of compound 3j
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Figure S30. HRMS Spectrum of compound 3j



Methyl 2-(N-benzylphenazine-1-carboxamido)acetate (3Kk) :

Yellow solid; yield: 76%; m.p. 182 — 184°C; 'H NMR (400 MHz, CDCl3) § 8.39 - 8.19
(m, 3.00H, Phenazine-H), 7.98 — 7.82 (m, 3.98H, Phenazine-H), 7.73 (d, J = 7.4 Hz,
0.93H, Benzene-H), 7.49 (t, J = 7.6 Hz, 0.98H, Benzene-H), 7.41 — 7.31 (m, 1.56H,
Benzene-H), 7.26 — 7.16 (m, 1.48H, Benzene-H), 5.85 (d, /= 15.6 Hz, 0.51H, Benzene-
CH>), 4.81 (d,J=17.2 Hz, 0.58H, Benzene-CH2), 4.55 (d, /= 15.6 Hz, 0.60H, N-CH>),
4.41 —4.30 (m, 1.03H, Benzene-CH2), 3.93 (d, J = 17.2 Hz, 0.59H, N-CH2), 3.83 (s,
1.60H, COOCH3s), 3.73 (d, J = 15.6 Hz, 0.84H, N-CH»), 3.57 (s, 1.40H, COOCH3).
HRMS calcd for C23H19oN303 [M+H]": 386.1499, found 386.1492.
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Figure S31. 'TH-NMR Spectrum of compound 3k
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Figure S32. HRMS Spectrum of compound 3k




Dimethyl 2,2'-((phenazine-1-carbonyl)azanediyl)diacetate (31) :

Yellow solid; yield: 76%; m.p. 165 — 167°C; '"H NMR (400 MHz, CDCl3) § 8.36 — 8.21

(m, 3.00H, Phenazine-H), 7.98 — 7.81 (m, 4.07H, Phenazine-H), 4.69 (s, 2.04H, N-CH>),
3.99 (s, 2.01H, N-CH2), 3.86 (s, 2.98H, COOCH3), 3.49 (s, 3.00H, COOCH3). HRMS

calcd for C1oH17N30s [M+H]": 368.1241, found 368.1234.
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Figure S33. 'H-NMR Spectrum of compound 31
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Figure S34. HRMS Spectrum of compound 31



2-(N-methylphenazine-1-carboxamido)acetic acid (4a) :

Yellow solid; yield: 90%; m.p. 214 — 215°C; 'H NMR (400 MHz, DMSO-ds) § 12.79
(s, 1.02H, COOH), 8.38 — 8.13 (m, 3.00H, Phenazine-H), 8.07 — 7.92 (m, 3.02H,
Phenazine-H), 7.86 (dd, J= 6.8, 1.2 Hz, 0.57H, Phenazine-H), 7.78 (dd, /= 6.8, 1.2 Hz,
0.48H, Phenazine-H), 4.66 (d, J=17.2 Hz, 0.61H, N-CH2), 4.08 (d, /J=17.2 Hz, 0.62H,
N-CH»), 3.81 (d, J=11.2 Hz, 0.83H, N-CH>»), 3.20 (s, 1.43H, N-CH3), 2.77 (s, 1.65H,
N-CH3). HRMS caled for C16H13N3O03 [M+H]": 296.1030, found 296.1024.
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Figure S35. 'H-NMR Spectrum of compound 4a
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Figure S36. HRMS Spectrum of compound 4a



2-(N-ethylphenazine-1-carboxamido)acetic acid (4b) :

Yellow solid; yield: 91%; m.p. 119 — 121°C; 'H NMR (400 MHz, DMSO-ds) & 12.69
(s, 1.02H, COOH), 8.38 — 8.15 (m, 3.00H, Phenazine-H), 8.07 — 7.75 (m, 4.08H,
Phenazine-H), 4.55 (d,J=17.2 Hz, 0.64H, N-CH2-Methyl), 4.09 (d, /= 17.0 Hz, 0.64H,
N-CH»), 3.88 (d, J = 18.6 Hz, 0.76H, N-CH>), 3.70 (d, J = 18.0 Hz, 0.43H, N-CH>),
3.58 —3.44 (m, 0.44H, N-CH>), 3.12 (dt, /= 21.2, 7.2 Hz, 1.39H, N-CH2-Methyl), 1.31
(t, J = 7.2 Hz, 1.16H, N-Methylene-CHzs), 0.94 (t, J = 7.0 Hz, 1.87H, N-Methylene-
CHz3). HRMS caled for C17H1sN3O03 [M+H]": 310.1186, found 310.1181.
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Figure S37. 'H-NMR Spectrum of compound 4b
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Figure S38. HRMS Spectrum of compound 4b



2-(N-isopropylphenazine-1-carboxamido)acetic acid (4c) :

Yellow solid; yield: 89%; m.p. 230 — 232°C; 'H NMR (400 MHz, DMSO-ds) § 12.57
(s, 1.00H, COOH), 8.36 — 8.10 (m, 2.98H, Phenazine-H), 8.07 — 7.73 (m, 4.00H,
Phenazine-H), 4.98 (dt, J = 13.2, 6.4 Hz, 0.30H, N-CH), 4.31 (d, J = 17.0 Hz, 0.78H,
N-CH), 4.04 (d, /J=17.0 Hz, 0.80H, N-CH2), 3.90 (d, /= 18.8 Hz, 0.27H, N-CH2), 3.58
(dt, J=13.2, 6.6 Hz, 0.82H, N-CH»), 3.47 (d, J = 19.2 Hz, 0.29H, N-CH>»), 1.29 (dd, J
=54.2,6.6 Hz, 1.99H, 2xCH3), 1.04 (d, J= 6.6 Hz, 2.09H, 2xCH3), 1.01 (d, /= 6.6 Hz,
2.25H, 2xCH3) . HRMS calcd for C1sH17N303 [M+H]": 324.1343, found 324.1339.
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2-(N-(tert-butyl)phenazine-1-carboxamido)acetic acid (4d) :

Yellow solid; yield: 92%; m.p. 213 — 214°C; 'H NMR (400 MHz, DMSO-ds) § 12.56

(s, 1.02H, COOH), 8.32 — 8.11 (m, 3.00H, Phenazine-H), 8.05 — 7.89 (m, 3.00H,

Phenazine-H), 7.70 (d, J = 6.7 Hz, 0.97H, Phenazine-H), 4.05 (d, J = 19.2 Hz, 1.02H,

N-CHa), 3.62 (d, J = 19.2 Hz, 1.02H, N-CH>), 1.63 (s, 8.66H, 3xCH3). HRMS calcd for

C19H19N303 [M+H]": 338.1499, found 338.1491.
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Figure S41. 'H-NMR Spectrum of compound 4d
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Figure S42. HRMS Spectrum of compound 4d
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2-(N-benzylphenazine-1-carboxamido)acetic acid (4e) :

Yellow solid; yield: 87%; m.p. 152 — 154°C; 'H NMR (400 MHz, DMSO-d) § 12.76
(s, 0.96H, COOH), 8.37 — 8.20 (m, 3.00H, Phenazine-H), 8.11 — 7.95 (m, 3.03H,
Phenazine-H), 7.87 (ddd, J = 17.8, 6.8, 1.2 Hz, 1.02H, Phenazine-H), 7.77 (d, J = 7.2
Hz, 1.25H, Benzene-H), 7.54 (t, J = 7.6 Hz, 1.30H, Benzene-H), 7.38 (t, J = 7.4 Hz,
0.68H, Benzene-H), 7.29 (d, /= 7.4 Hz, 0.72H, Benzene-H), 7.20 (t, /= 7.4 Hz, 0.74H,
Benzene-H), 7.11 (t, J = 7.2 Hz, 0.38H, Benzene-H), 4.57 — 4.21 (m, 2.01H, Benzene-
CH2), 3.69 (dt,J=41.2, 17.4 Hz, 2.04H, N-CHz). HRMS calcd for C22H17N303 [M+H]":
372.1343, found 372.1336.
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Figure S44. HRMS Spectrum of compound 4e



2,2'-((phenazine-1-carbonyl)azanediyl)diacetic acid (4f) :

Yellow solid; yield: 90%; m.p. 224 — 226°C; 'H NMR (400 MHz, DMSO-ds) § 12.75
(s, 2.02H, COOH), 8.48 — 8.36 (m, 2.03H, Phenazine-H), 8.29 (s, 1.00H, Phenazine-
H), 8.16 — 8.04 (m, 3.00H, Phenazine-H), 7.94 (d, J = 5.8 Hz, 1.00H, Phenazine-H),
4.50 (s, 2.01H, N-CH2), 3.96 (s, 2.03H, N-CHz). HRMS calcd for C17H13N30s5 [M+H]":
340.0928, found 340.0922.
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Figure S45. 'H-NMR Spectrum of compound 4f
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Figure S46. HRMS Spectrum of compound 4f




