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Antimicrobial and Anti-Tubercular Activities of Isolates and Semi-synthetic Derivatives of
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EXPERIMENTAL

Antimicrobial Activities

Both the antibacterial and antifungal activities for measuring antimicrobial properties
were carried out according to standard well plate method®. For antibacterial activity all the
selected test strains (Salmonella typhi, Pseudomonas aeruginosa, Bacillus subtilis and
Staphylococcus aureus) were initially activated and grown in nutrient agar. Whereas for
antifungal studies test strain used, Candida albicans were grown on the potato dextrose agar
medium. All compounds were re-dissolved in DMSO to get a final concentration of 1 mg/mL
and used as stock solution. The compounds were used for activity studies and the concentration
of each sample is 1 pg/mL along with standard and control. The media, Petri dishes were
autoclaved at 121°C for 15 min. After sterilization the agar plates were prepared by pouring 25
mL of agar medium followed by incubation at room temperature for 30 min for solidification
under sterile environment. These plates were inoculated with 60 pL of test inoculums using
sterile cotton swabs. An 8 mm width size wells were made with sterile cork borer and in each
well exactly 100 uL of sample were loaded. Control and standard also placed in separate wells.
The plates were initially incubated for 20-30 min at 4°C to allow the compounds to diffuse into
the agar, and then subsequently incubated for 24 h at 37°C for bacteria and 48 h at 28°C for
fungi. Zone diameters were expressed in mm using calibrated scale. Experiments were conducted
in triplicate with aliquots to minimize the deviations and the average values were reported.

The compounds having better anti-microbial activity were selected for the minimum
inhibitory concentration (MIC) and minimum bactericidal concentration (MBC) studies against

the Salmonella typhi, Pseudomonas aeruginosa, Bacillus subtilis, Staphylococcus aureus and
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Candida albicans according to reported method?. The concentrations of test samples were
serially diluted from 1 to 0.001 png/mL and one tube without drug served as control. All the tubes
were inoculated with 1 mL of respective cultures having an OD of 0.2 (~McFarland standard)
and the tubes were incubated at 37°C for 12-16 h. The turbidity of each tube is measured with
respect to control tube. MIC values are defined as the lowest concentration of compound at
which growth is completely inhibited. After incubation the culture from each tube was plated in
nutrient agar to evaluate the MBC concentration. The concentration at which the cells are

completely dead was defined as MBC.
Anti-tubercular Activity

The in vitro anti-tubercular activity assessment of all compounds have been tested against
Mycobacterium tuberculosis H37Rv strain ATCC 27294 using microplate alamar blue assay
(MABA)?® in three sets (n=3). The Minimum Inhibitory Concentration (MIC) value was
determined by a colour change of blue to pink which indicates no bacterial growth and growth,

respectively.

RESULTS

Chemistry

Usnic acid (1). Product yield: 236 mg (0.16%), MP: 201-202°C, Rf: 0.4 (Hexane-DCM,
9:1). IR (KBr): 2923, 2858, 1687, 1626, 1543, 1462, 1368, 1293, 1192, 1138, 1071, 1037, 966,
843 cm™. UV/Vis Amax (EtOH) nm (log &): 220. *H NMR (400 MHz, CDCls): 1.76 (3H, s, Me-
13), 2.11 (3H, s, Me-16), 2.67 (3H, s, Me-15), 2.68 (3H, s, Me-18), 5.98 (1H, s, H-4), 11.03 (1H,
s, OH-10), 13.31 (1H, s, OH-8). 3C NMR (400 MHz, CDCls): 7.6 (CHs, C-16), 27.9 (CHs, C-
13), 31.3 (CHgs, C-18), 32.2 (CHs, C-15), 59.1 (C, C-12), 98.4 (CH, C-4), 101.6 (C, C-7), 104.0
(C, C-11), 105.3 (C, C-2), 109.3 (C, C-9), 155.2 (C, C-6), 157.5 (C, C-10), 163.9 (C, C-8), 179.4
(C, C-5), 191.7 (C, C-3), 198.1 (C, C-1), 200.4 (C, C-14), 201.8 (C, C-17). MS (EI, 70 eV): m/z
(%) = 343 [M-H'] (100), 345 [M+H*] (100). HRMS-FAB: m/z [M + H"] calcd for C1sH1607:
344.09; found: 344. Anal. Calcd for C1sH1607: C, 63.15; H, 6.26. Found C, 63.16; H = 6.26.
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Ethyl everninate (2). Product yield: 153 mg (0.10%). MP: 74-76°C, Rf: 0.4 (Hexane-
DCM, 7:3), IR (KBr): 2920, 2855, 1625, 1462, 1371, 1280, 1243, 1164, 757 cm™. UV/Vis Amax
(EtOH) nm (log ¢): 219. *H NMR (400 MHz, Acetone-ds): 0.95 (3H, t, Me-9), 1.62 (2H, m, CH2-
8), 2.06 (3H, t, Me-11), 2.09 (H, s, OH-2), 3.83 (3H, s, OMe-10), 6.33 (1H, d, H-5), 6.37 (1H, d,
H-3). 13C NMR (400 MHz, Acetone-ds): 14.47 (CHs, C-9), 25.85 (CHs, C-11), 54.96 (CHas, C-
10), 55.8 (CH2, C-8), 99.7 (C, C-1), 111.1 (CH, C-3/5), 149.1 (C, C-6), 165.2 (C, C-2), 167.2 (C,
C-4), 174.0 (C, C-7). MS (El, 70 eV): m/z (%) = 209.1 [M-H*] (100), 211 [M+H"] (100).
HRMS-FAB: m/z [M + H] calcd for C11H1404: 210.09; found: 210. Anal. Calcd for C11H1404:
C, 62.85; H, 6.71. Found C, 62.87; H = 6.82.
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Scrobiculin (3). Product yield: 911 mg (0.61%), MP: 134-136°C, Rf: 0.6 (DCM-EA, 7:3),
IR (KBr): 2958, 2926, 2864, 1657, 1619, 1581, 1503, 1455, 1420, 1342, 1239, 1160, 1129, 1088,
1037, 830, 757 cmt. UV/Vis Amax (EtOH) nm (log ¢): 217.5. *H NMR (400 MHz, DMSO-ds):
0.88-0.97 (6H, m, Me-9.,9’), 1.59-1.65 (4H, dd, CH2-8, 8’), 2.51 (1H, t, OH-2), 2.82-2.87 (4H,
dd, CH2-7,7), 3.78 (3H, s, OMe-10), 3.84 (3H, s, OMe-10’), 6.39-6.41 (2H, dd, H-3,5), 6.61
(1H, s, H-16), 10.50 (1H, s, OH-17), 11.85 (1H, s, OH-13). 3C NMR (400 MHz, DMSO-ds):
14.5 (CHs, C-9), 14.6 (CHs, C-9°), 24.8 (CHz, C-8), 25.2 (CH, C-8’), 36.9 (CH, C-7), 37.8 (CH,
C-7%), 55.8 (CHs, C-10), 56.5 (CHs, C-10"), 99.5 (CH, C-3), 106.2 (CH, C-1), 108.6 (CH, C-16),
108.8 (C, C-14), 109.5 (CH, C-5), 125.2 (C, C-12), 144.1 (C, C-15), 146.0 (C, C-6), 154.3 (C, C-
13), 154.7 (C, C-17), 160.6 (C, C-2), 162.9 (C, C-4), 166.7 (C, C-11), 172.7 (C, C-18). MS (El,
70 eV): m/z (%) = 417 [M-H"] (100), 418.9 [M+H*] (100). HRMS-FAB: m/z [M + H*] calcd for
Ca22H260s: 418.44; found: 418. Anal. Calcd for C22H260s: C, 63.15; H, 6.26. Found C, 63.16; H =
6.26.
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Methyl 2,6-dihydroxy-4-methylbenzoate (4). Product yield: 4.05 g (2.70%), MP: 143-
144°C, Rf: 0.6 (Hexane-EA, 1:1), IR (KBr): 3866, 3746, 3370, 3312, 2982, 2955, 2854, 1894,
1642, 1581, 1503, 1447, 1383, 1318, 1265, 1197, 1162, 1114, 1059, 1029, 996, 950, 835, 800,
753, 700, 620, 575 cm™’. UV/Vis Amax (EtOH) nm (log ¢): 219.5. '"H NMR (400 MHz, DMSO-
de): 2.23 (3H, s, Me-9), 3.75 (3H, s, OMe-8), 6.12 (2H, d, H-3, 5), 9.94 (1H, s, OH-6), 10.65
(1H, s, OH-2). 3C NMR (400 MHz, DMSO-de): 22.5 (C-9), 52.2 (C-8), 100.8 (C-1), 107.9 (C-
5), 110.6 (C-3), 141.2 (C-4), 161.5 (C-2/6), 170.6 (C-7). MS (El, 70 eV): m/z (%) = 183.0 [M +
H*] (100). HRMS-FAB: m/z [M + H'] calcd for CoH1004: 182.18; found: 182. Anal. Calcd for
CoH1004: C, 59.34; H, 5.53. Found C, 59.36; H = 5.52.

2'-O-methyldivaricatic acid (5). Product yield: 11 mg (0.007%), MP: 142-143°C, Rf: 0.4
(Hexane-EA, 1:1), UV/Vis Amax (EtOH) nm (log ¢): 212.5. *H NMR (400 MHz, CDCls): 0.93-
1.05 (6H, m, Me-9, 9°), 1.66-1.80 (4H, m, CH2-8, 8°), 2.95-3.04 (4H, m, CH2-7, 7°), 3.85 (3H, s,
OMe-10), 3.91 (3H, s, OMe-10’), 6.40 (2H, s, H-13, 17), 6.46 (2H, s, H-3, 5), 11.18 (1H, s, OH-
18), 11.73 (1H, s, OH-2). 3C NMR (400 MHz, CDCls): 14.3 (CHs, C-9/9°), 24.81 (CHz, C-8°),
25.18 (CH, C-8), 38.8 (CH, C-7"), 39.1 (CH, C-7), 55.4 (CHs, C-10), 56.0 (CHs, C-10"), 99.8
(CH, C-3), 104.5 (C, C-1), 106.2 (C, C-15), 107.1 (CH, C-13), 110.9 (CH, C-5), 146.8 (CH, C-
17), 148.7 (C, C-16), 151.6 (C, C-6), 156.1 (C, C-12), 156.9 (C, C-14), 164.4 (C, C-4), 165.5 (C,
C-2), 168.9 (C, C-11), 173.7 (C, C-18). MS (EI, 70 eV): m/z (%) = 403.53 [M - H'] (100).
HRMS-FAB: m/z [M + H'] calcd for C22H2607: 402.17; found: 402.53. Anal. Calcd for
C22H2607: C, 65.66; H, 6.51. Found C, 65.66; H = 6.62.

OH O
6 7
s A NH,
. H
Y 2OH

4a

2,6-dihydroxy-4-methylbenzohydrazide (4a). Product yield: 77%, MP: 153-154°C. IR
(KBr): 2917, 2564, 1621, 1498, 1458, 1367, 1325, 1266, 1216, 1173, 1001, 919, 841, 800, 735,
688 cm™. *H NMR (400 MHz, CDCls): 2.57 (s, 3H, Me), 5.07 (s, 2H, NH2), 6.42 (s, 2H, Ar-H),
7.41 (s, 1H, NH), 10.05 (s, 2H, Ar-OH). *3C NMR (100 MHz, CDCls): 24.4 (CHs, C-8), 99.7 (C,
C-1), 112.2 (CH, C-3/5), 144.7 (C, C-4), 164.0 (C, C-2/6), 166.5 (C, C-7). MS (El, 70 eV): m/z
(%) = 183.35 [M + H]. HRMS-FAB: m/z [M + H™] calcd for CsH10N203: 182.18; found: 182.35.
Anal. Calcd for CsH1oN20s: C, 52.74; H, 5.53; N, 15.38. Found C, 52.64; H = 5.52; N = 15.48.
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(E)-2,6-dihydroxy-N'-(4-methoxybenzylidene)-4-methylbenzohydrazide  (4b).  Product
yield: 68%, MP: 120-121°C. IR (KBr): 3205, 3054, 2843, 1655, 1804, 1509, 1462, 1428, 1379,
1340, 1300, 1250, 1171, 1096, 1028, 960, 761, 668 cm™. *H NMR (400 MHz, CDCls): 2.38 (s,
3H, Me), 3.84 (s, 3H, OMe), 6.37-6.38 (d, 2H, Ar-H), 6.91-6.93 (m, 2H, Ar-H), 7.60-7.62 (m,
2H, Ar-H), 7.78 (s, 1H, =CH), 9.89 (s, 2H, Ar-OH). *C NMR (400 MHz, CDCls): 20.4 (CH3, C-
8), 55.4 (CHs, C-16), 111.5 (C, C-1), 114.2 (CH, C-3/5), 126.6 (CH, C-12/14), 128.7 (C, C-10),
138.3 (CH, C-11/15), 143.8 (C, C-4), 147.3 (CH, C-9), 161.2 (C, C-2/6), 164.4 (C, C-13), 174.1
(C, C-7). MS (ElI, 70 eV): m/z (%) = 301.15 [M + H*] (100). HRMS-FAB: m/z [M + H™] calcd
for C16H16N204: 300.31; found: 300.15. Anal. Calcd for Cis6HisN204: C, 63.99; H, 5.37, N, 9.33.
Found C, 64.00; H =5.32; N = 9.37.
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(E)-N'-butylidene-2,6-dihydroxy-4-methylbenzohydrazide (4c). Product yield: 70%, MP:
110-111°C. IR (KBr): 3814, 3217, 3066, 2973, 2934, 1457, 1379, 1341, 1287, 1167, 1101, 846,
769 cm™. *H NMR (400 MHz, CDCl3): 0.95-1.03 (m, 3H, Me), 1.91-1.93 (m, 2H, CH>), 2.15 (s,
3H, Me), 2.18-2.20 (m, 2H, CHz), 6.51 (s, 2H, Ar-H), 7.19-7.21 (t, 1H, =CH), 7.83 (s, 1H, NH)
10.14 (s, 2H, Ar-OH). 13C NMR (400 MHz, CDCls): 14.2 (CHs, C-12), 19.8 (CHz, C-11), 22.7
(CHs, C-8), 29.8 (CH2, C-10), 106.5 (C, C-1), 113.9 (CH, C-3/5), 130.5 (C, C-4), 149.5 (CH, C-
9), 155.8 (C, C-2/6), 168.6 (C, C-7). MS (El, 70 eV): m/z (%) = 237.15 [M + H*]. HRMS-FAB:
m/z [M + H*] calcd for C12H16N203: 236.27; found: 236.15. Anal. Calcd for C12H16N20s: C,
61.00; H, 6.83, N, 11.89. Found C, 61.00; H = 6.80; N = 11.89.
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(E)-N'-benzylidene-2,6-dihydroxy-4-methylbenzohydrazide (4d). Product yield: 64%, MP:
98-99°C. IR (KBr): 3183, 3077, 2969, 2858, 1669, 1605, 1500, 1393, 1338, 1224, 1133, 1016,
948, 899, 758, 685 cm™. 'H NMR (400 MHz, CDCls): 2.40 (s, 3H, Me), 7.39-7.40 (m, 3H, Ar-
H), 7.67-7.68 (m, 2H, Ar-H), 7.84 (d, 1H, =CH), 8.84 (s, 1H, NH), 10.02 (s, 2H, Ar-OH). 3C



137  NMR (400 MHz, CDCls): 20.4 (CHs, C-8), 105.6 (C, C-1), 112.3 (CH, C-3/5), 127.2 (CH, C-
138  12/14), 128.8 (CH, C-11/13/15), 130.1 (C, C-10), 133.9 (C, C-4), 143.8 (CH, C-9), 165.5 (C, C-
139  2/6), 174.2 (C, C-7). MS (El, 70 eV): m/z (%) = 271.25 [M + H*]. HRMS-FAB: m/z [M + H]
140  calcd for C1sH14N203: 270.29; found: 470.25. Anal. Calcd for C1sH14N203: C, 66.66; H, 5.20, N,
141  10.36. Found C, 66.68; H = 5.20, N = 10.40.
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143 (E)-N'-(3,5-dichlorobenzylidene)-2,6-dihydroxy-4-methylbenzohydrazide (4e). Product

144 yield: 75%, MP: 130-131°C. IR (KBr): 3082, 2954, 1687, 1595, 1519, 1466, 1385, 1332, 1276,
145 1217, 1152, 1097, 1020, 927, 860, 816, 769, 665 cm™. 'H NMR (400 MHz, CDCl=3): 2.38 (s, 3H,
146 Me), 7.27-7.29 (m, 2H, Ar-H), 7.41-7.42 (m, 1H, Ar-H), 7.91-7.93 (m, 1H, =CH), 8.12 (s, 1H,
147 NH), 9.37 (s, 2H, Ar-OH). 13C NMR (400 MHz, CDCls): 20.4 (CHs, C-8), 104.4 (C, C-1), 112.1
148  (CH, C-3/5), 127.9 (CH, C-11/15), 129.9 (CH, C-13), 134.6 (C, C-12/14), 136.3 (C, C-10), 138.7
149  (C, C-4), 142.3 (CH, C-9), 159.5 (C, C-2/6), 173.4 (C, C-7). MS (EI, 70 eV): m/z (%) = 340.15
150 [M + H*]. HRMS-FAB: m/z [M + H*] calcd for C1sH12CI2N203: 339.17; found: 339.15.
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Qualitative Analysis Report

Data Filename RL-01.d Sample Name RL-01

Sample Type Sample Position Vial 11

Instrument Name Instrument 1 User Name

Acq Method Acquired Time  7/22/2017 11:56:56 PM
IRM Calibration Status Not Applicable DA Method raghu.m

Comment

User Chromatograms

Fragmentor Voltage 135 Collision Energy 0 Ionization Mode  ESI

x10 2 +/- TIC Scan RL-01.d
11

0.8
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0.2

0_

01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 17 1.8 19
Counts (%) vs. Acquisition Time (min}

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0 Esi
x10 2 |- Scan:2 {(0.10-0.16 min, 4 scans) RL-01.d \ o
\
1 343,000 HO— ),t;—;(’ =\ _OH
100.00 ) I
0.84 e i o 9
. W omo [
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0.41 708.900 Molecular Weight: 344.32
0.2 426.800 15'21
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Counts {%) vs. Mass-to-Charge (m/z)

Peak List

m/z z |Abund

343 1 399846

344 1 |73057

426.8 39659

675.2 21883

708.9 1 160823

709.9 1 |24969
Fragmentor Voltage Collision Energy Ionization Mode

135 0 Esi
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159 Figure S4: ESI-MS of 1
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--- End Of Report ---
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Qualitative Analysis Report

Data Filename RL-05.d Sample Name RL-05
Sample Type Sample Position Vial 7
Instrument Name Instrument 1 User Name
Acq Method Acquired Time  7/22/2017 11:37:44 PM
IRM Calibration Status Not Applicable DA Method raghu.m
Comment
User Chromatograms
Fragmentor Voltage 135 Collision Energy 0 Ionization Mode  ESI

x10 2 [*/- TIC Scan RL-05.d
0.8
0.6
0.4
0.2
01 02 03 04 05 06 07 08 09 1 11 12 13 14 15 16 1.7 18 19
Counts (%) vs. Acquisition Time (min}
User Spectra
Fragmentor Voltage Collision Energy Ionization Mode
135 0 Esi
x10 2 |- Scan:2 (0.08-0.16 min, 5 scans) RL-05.d .
1] 209,100 -
104.00 >_/ \
08l \ /©
> —0 r—
/ HO
0.6
2
07 165.100 Chemical Formula: Cy1H 4,0,
0.2 15.95 441.000 Molecular Weight: 210.23
6.53
L

01— g -
100 150 200

250 300 350 éOO 450 500 550 600 650 700 750 800 850 900 950

ounts {%) vs. Mass-to-Charge (m/z)

Peak List
m/z z |Abund
165.1 203259
209.1 1 [1274073
210.1 1 |127513
441 70451
Fragmentor Voltage Collision Energy Ionization Mode
135 0 Esi
= Agilent Technologies Page 1 of 3 Printed at: 11:48 PM on: 7/22/2017

170
171

Figure S8: ESI-MS of 2



172
173

174

Qualitative Analysis Report

x10 1|t Scan:1(0.02-0.07 min, 3 scans) RI -05.d
124,100 o \:
\ /
1] 10d.00 Q /\_0
(0]

0.8 /' HO

0.6 2

0.4 219.200 4;%380 Chemical Fornru.lla: C, IHHl‘Zh

18.59 - 593.800 Molecular Weight: 210.23
0.2
I uu 9.71
l.a.nunl LlL‘nl L e fn JL L i
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts (%) vs. Mass-to-Charge (m/z)

Peak List
mjz z |[Abund
123 63741
124.1 1 143809
139.1 41215
149 25343
193 18383
211 22719
219.2 26732
290 21302
408.7 15573
418.9 33641

--- End Of Report ---

Agilent Technologies

Page 3 of 3 Printed at: 11:48 PM on: 7/22/2017

Figure S8a: ESI-MS of 2



K029 8 ! 33328 IR REINSNGAR BBIHERNRE
i i Qi VG PLRGEL I
RL-02-1Hg g  P4E+06
| I 3E+06 01 o omo
2E+06 I o @ Lo
I o )
120 115 110 105
fl (ppm)
!
ool ESS =l A J L—l_
T T L ™ L 5 i 4y
3 8 gg o3 s 8 q &
g g A a8 8 ¢ B
—————— T T
12.5 1.5 10.5 95 90 85 80 7.5 7.0 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
1 (ppm)
175
H -1
176 Figure S9: *H NMR of 3 (400 MHz, DMSO-ds)
RI:02:136 8 88 R& /Y a D8R ¢ Qe ks ~ =5 ss
§ 8498 33 ¥3 g gE888 g g4 b8 & 43 ==
sy v ! \ VN b
o
Y 2 o
Lo L »
[
on o
HO
3

il

FE+08
FE+08
F3E+08
F3E+08
F3E+08
F3E+08
F3E+08
F2E+08
F2E+08
F2E+08
F2E+08
F2E+08
F1E+08
F1E+08
F1E+08
FSE+07
FOE+07
FE+07
F2E+07
LO
F-2E+07

FSE+07

FE+07

F4E+07

F4E+07

F3E+07

F2E+07

F2E+07

F2E+07

FIE+07

FSE+06

T T T T T T

T T
190 180 170 160 150 140 130 120

177

T T T T T T T T

T

110 100 90 80 70 60 50 40 30

fl (ppm)

178 Figure S10: 3C NMR of 3 (400 MHz, DMSO-de)



FTIR REPORT

ﬁ

|
ﬁ,
A/

——— — 1951
— — /6°0¢8

—— — 0L/£0L

e RS .
e \/“r\m‘oow:\w 8y'6CLL
bl e ERgL
RO ooy O
___=——cpicoel
e LE'6L9L
e e
—
\
o
=}
o)
=}
© © =
==}
©
ot
—_—
C
]
A\
T — 8vesz
=
\\\
0 06 s8 08

[%] @ouepiwsues |

1000

1500

2000

2500

3000

3500

Wavenumber cm-1
Figure S11: FT-IR of 3 (KBr)

179

180

181



Qualitative Analysis Report

RL-03.d
Sample
Instrument 1

Data Filename

Sample Type

Instrument Name

Acq Method

IRM Calibration Status
Comment

User Chromatograms

Not Applicable

RL-03
Vial 8

Sample Name
Position

User Name
Acquired Time
DA Method

7/22/2017 11:42:29 PM
raghu.m

Fragmentor Voltage 135

Collision Energy

0 Ionization Mode  ESI

+/- TIC Scan RL-03.d
1

x10 2 |

0.8
0.6
0.4

0.2

0_

01 02 03 04 05 06 07 08 09 1

11 12 13 14 15 16 17 1.8 19

Counts (%) vs. Acquisition Time (min}

User Spectra

Fragmentor Voltage Collision Energy Ionization Mode
135 0 Esi
x10 2 |- Scan:2 (0.14-0.28 min, 8 scans) RL-03.d B e o
T 417,000 Y ~~ OH O
100.00 T T w.w
0.8 hil r/ H/ ()
OH O X
"()/\\./,/ S g
0.6
3
0.4 Chemical Formula: C1»HsOg
209.100 Molecular Weight: 418.44
0.2 18.20

| |

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950

Counts {%) vs. Mass-to-Charge (m/z)

Peak List
m/z z |Abund
209.1 147727
225.1 75530
249.3 81514
417 1 |811707
418 1 |196038

Fragmentor Voltage Collision Energy Ionization Mode

135 0 Esi
Agilent Technologies Page 1 of 3 Printed at: 11:51 PM on: 7/22/2017

182
183

Figure S12: ESI-MS of 3



Qualitative Analysis Report

x10 1|1 Scan:1(0.05-0.13 min, 5 scans) RI -03.d _o %\‘/\/ it ?L
193,100 _Tey -
n 100.00 U U o
OH O S8R
365.100 HO i
3 63.65
Chenucal Formula: C,H,40g
Molecular Weight: 418 44
24
14 124.100 418.900 610.900 853.700
10.50 10.39 9.99 11.49

O.l. y L " " .[. " " ‘ ﬂ - "
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950
Counts (%) vs. Mass-to-Charge (m/z)

Peak List
m/z Z |Abund
124.1 40435

193.1 1 |385107
194.1 1 43770

365.1 245120
418.9 40017
610.9 38456

853.7 | 1 |44233
|854.8 1 [24743

--- End Of Report ---

Agilent Technologies Page 3 of 3 Printed at: 11:51 PM on: 7/22/2017
184

185 Figure S12a: ESI-MS of 3

186



RL-04-1H

1000

600

400

F100

F70

S0

40

F20

F10

3 8 8 goa g2R
T i v T 9 Vi
oH o~
0
OH
4
]
1
L l l JLI t =
I T o R
8 g g 3 3 &g
1.5 105 95 90 85 80 7.5 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)
187
188 Figure S13: *H NMR of 4 (400 MHz, DMSO-ds)
RL-04-13C & 2 1 2 8 2 ORNGRTR 2
g g g SE 8 o gsgamna 8
| | [ | | e |
on o~
(6]
o
4
1
|
1
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
fl (ppm)
189

190 Figure S14: 13C NMR of 4 (400 MHz, DMSO-ds)



191
192

193
194

Transmittance [%]

100

f\/f/_\/\/\/‘
o |
(=0}
T
o | OH O
o
(6}
2 OoH
4
o |
™
o =l
o™ fed T N N O P~ DWW WO D ~—ID OOMN-D
™ ~ - ~< - «© O~ —ANLWD W VOOWONDLOMONLD =
©  © oo I Ire < A= O O RaNToo . SN OO
© NE P~ O WO [o2d T OFT O —O© DO—LONOOWOMOOLD
g & 83 RR & 8 o8 BRSSO ORBRRESE
T T T T T T I
4000 3500 3000 2500 2000 1500 1000 500
Wavenumber cm-1
Figure S15: FT-IR of 4 (KBr)
6/10/2016 12:06:31 PM Page 1 /1
==== Organic and Biomolecular Chemistry Division, lICT ====
Sample Information
Date Acquired 1 6/9/2016 3:05:40 PM
Sample Name ROSHAN
Sample ID RM-01
Data File 09-RM-01.led
Method File FCL-+@-lem
ESFMS Spectrum
ROSHAN 09-RM-01.lcd
3000000
on o~
O
OH
2000000+
4
Chemical Formula: CoH, 40,
Molecular Weight: 182.18
1000000
§ 2 8 g 8
g 2.t J ‘ 2, L k3 " L, A U R bl ,m?linlh.u‘xhn “
125 150 175 200 225 2.;.0 275 300
miz

Figure S16: ESI-MS of 4

D:¥Data¥MASS¥JUN -2016¥09-RM-01.lcd



RL-05-1H l7s0

—11.55
—11.16
—8
_~39
N-3.86
3.
3,
3,
-3,
3,
2.
2.
1
1
1
1
1
1
1
0.
=003

_~6.48
641

_ 600

550
500
/iré)\
F450
~o

5 400

350

250

200

150

100

ma ] e o

Lo s o o)
58 L

1
-1 2.80-
2.93

8

- 403
420
4 61

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 05 0.0
fl (ppm)

195
196 Figure S17: *H NMR of 5 (400 MHz, CDCls)

RL-05-13C & 6000

77.36
77.24

~165.55
—~164.42
104.64
104.45
—98.89
T
76.72
_~56.05
\-5537
~39.10
-36.87
25.15
24.84
~14.36
-14.35

—0.01

—175.

—168.91
_~156.94
T-156.40
14873
~147.31
—124.94
~—110.97
j106 48
<5

5500
FS000

4500
o~ o

OH O OH 4000

O
3500
~o

! 2000
F1500
| F1000

F500

Lag e O

T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
fl (ppm)

197
198 Figure S18: *3C NMR of 5 (400 MHz, CDCls)



D:\Sai krishna Important\...\RSP-MAL-05 CSIR-INDIAN INSTITUTE OF CHEMICAL TECHNOLOGY
MLP-0003 ANALYTICAL CHEMISTRY AND MASS SPECTROMETRY
THERMOFISHER EXACTIVE ORBITRAP

Analysed By G SaiKrishna

3/21/2018 12:54:37 PM

DR R S PRAKASHAM

BALAJI

RSP-MAL-05 #8-19 RT: 0.06-0.15 AV: 12 NL: 7.28E6
T: FTMS {1,1} + p ESI Full ms [75.00-1500.00]

100+ 102.12817 o B
] OH O o~
90
| O
80 e
] 5
70— Chemical Formula: C,,I,504
° &l Molecular Weight: 402.44
2 60
S ]
3 g
[= ~
3 g
£ 50
® .
2 g
3 40
o &l
30
205 122.54751
7 403.04818
- 277.18049
E 225.11278 326.19114
oLk ‘ A Iy | bl [ I T N AN
R N N B e B e B L P B P R R b B ) B P P ) P e R B ) B ) e W it R Rt e R a4
100 150 200 250 300 350 400 450 500
199 m/z
200 Figure S20: ESI-MS of 5
RL-04a-1H 8 ;‘5 g E & 8 Lo
§ T i i I
FOE+08
ISE+08
OH O
n-H2 L4E+08
H
OH FE+08
4a
HE+08
F3E+08
F2E+08
F2E+08
F2E+08
F1E+08
{ FSE+07
J J L A h.;%zl_‘__ﬁL__()
T ! Y w Ly
< g 8 8 g F-SE+07
105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

fl (ppm)

201
202 Figure S21: *H NMR of 4a (400 MHz, CDCls)



203
204

205
206

Transmittance [%]

RL-04a-13C

—144.68

oH

4a

—112.23
77.35
76.72

—99.74

o
N
H

on

—2438

0.03

FO6E+07

FSE+07

H4E+07

F4E+07

F4E+07

r3E+07

F2E+07

F2E+07

F2E+07

F1E+07

FSE+06

0

H-SE+06

95

90

85

80

T

180

T
170

T

160

T

150

3500

T T T T T T T T T T T
140 130 120 110 100 90 80 70 60 50 40
f1 (ppm)

Figure S22: 13C NMR of 4a (400 MHz, CDCls)

FTIR REPORT

2917.63
2564.79
2\
z
Z
X

3000 2500 2000
Wavenumber cm-1

Figure S23: FT-IR of 4a (KBr)

1498.86 — <

1458.41

1500

1367.12

1268.95

1216.54 — =

1173.68

1039.58
919.42

1001.11

1000

841.76 — ——

800.53
735.90 —

688.21



207
208

209

210
211

AT MASS REPORT
i LabSolutions
Sample Name : BSR-11-168
Data File :030418.101.1cd
Date Acquired :4/3/2018 6:51:34 PM
Batch File :03-04-2018.1cb

WCT-DNPC

'S Spectrum

M
DADATAMARCH-2018\080418.101.lcd

AveragedESI Positiver
Spectrum Mode:Averaged 0.188-0.427(91-206)

(cPs)
1000000~
9000005 OH O
800000-] N,NHZ
E 2 H
700000 . oH
E a Chemical Formula: CgH,oN,O3
o000} Molecular Weight: 182.18
400000
300000 ] 4
200000+ - 5
2 A %
E| = . 2;« b2 s 3= .
o KA
: : - : : :
100 200 300 500 600 700 800
m'z
1
Figure S24: ESI-MS of 4a (positive mode)
peosn g R3EE N3 B8 z 8 g
i N % | | |
F4E+08
L4E+08
1
(o]
OoH O S L3E+08
N,N\
H
OH L2E+08
4b
F2E+08
L2E+08
HIE+08
i . LSE+07
A : A L ,
E) I : :
———— T T
1.5 10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05

fl (ppm)

Figure S25: 'H NMR of 4b (400 MHz, CDCls)



212
213

214
215

HAE+08

H4E+08

F3E+08

F2E+08

F2E+08

F2E+08

F1E+08

FSE+07

-0

RL-04b-13C 55 8N £ 8 89 g o 588 ° ®
g %g g 8 BR % g RRE # g
| 1 I Vi [ N~ |

o
OH O =g
N,N\
H
oH
4b
1
1
|
]
1
|
1 ] |
ne \‘ M L "

T T g T + T v T - T - T + T T T T T T T ¥ T T T T T T T . T T 3 T T T ' T
180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10 0
fl (ppm)

: .13
Figure S26: 1*C NMR of 4b (400 MHz, CDCls)
FTIR REPORT
= .
(=2 f\ 1\l
VN
o {114 A
» | &
Yy \“ 1
— N ‘1 | 8
X8 ‘ o | | i e
(2} | | 4 ||
g o . o o r‘ | ! ‘ r‘\
=] w0 o / IRVAL =
g § & on o ﬁ\ Cl=VI L 8 |
= N |l i 1| {
L n s R
= i 5l gl
\‘ \ o
25 on ““ | g2 [ 8
4b VI §:‘ i g
! ~
9 | 2~ all] =
S M S
'8 g |+
8 @l o~ -
w N |
83 8
© o
S o
™0
-
P
wn
o~
3500 3000 2500 2000 1500 1000

Wavenumber cm-1

Figure S27: FT-IR of 4b (KBr)

761.44

833,72 — s

668.91



WCT-DNPC

S MASS REPORT
i1 LabSolutions
Sample Name : BSR-BA-168
Data File :030418.56.1cd
Date Acquired :4/3/2018 5:39:08 PM
Batch File :03-04-2018.1cb
MS Spectrum
AveragedESI Positiver DADATAIMARCH-2018\030418.561ad
Spectrum ModeA veraged 0.160-0.321(78-155)
[cps)
2500000
2400000-
2300000
2200000+ o
2100000 OH O
2000000~ N
1900000- ;i
1800000
1700000° Ol
1600000 4b
:anono— " Chemical Formula: C,sH;¢N,O,
g Molecular Weight: 300.31
1200000
1100000-
1000000
900000 “
8000003 g
700000+ g 2 b
600000
500000-
400000 G
300000 2 : 3
2000003 -
1000003
100 200 %0 400 500 &00 700 800 00
m/z
1
217 Figure S28: ESI-MS of 4b (positive mode)
BROACIHY 2 s8Rz 3 Reazss=asgazasgs 8 |
[ | N T e e I
FSE+08
F4E+08
OH O
N~ F4E+08
N
H
OH FE+08
4c L3E+08
1
F2E+08
F2E+08
1 F2E+08
F1E+08
1
J LSE+07
1
J.A S J R i O (PR 1 J \._]_ Lo
L1 R " g 5 LN
g 8 g ] 5a8 i
&) b= S .: ENRERN : --5E+07

T T T T T T T T

10.5 10.0 9. 90 85 80 75 70

=2
n

60 55 50 45 40 35 30 25
fl (ppm)

L
(=]
n

218
219 Figure S29: *H NMR of 4¢ (400 MHz, CDCls)



220
221

222
223

Transmittance [%]

100

95

90

85

80

RL-04c-13C3 2 - & R R e %5 @
g g 8 8 3 8 4 I & 5§ ¢ 5
| [ | [ Y [ R |
oH O |
N‘NW
H
on
4c
1
1
1 1 1
A A
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0
fl (ppm)
H .13
Figure S30: 3C NMR of 4c¢ (400 MHz, CDCls)
FTIR REPORT
R
©
¥ \
& on o \ < 8
\| ‘ / 3
[ v NJ\W I B‘O‘
QI i = Rop = T
o || &
v M ~ | =
o 8 v OH b ol B
o o 2 <~ N
~ ~ -
~ [ 4c | 2
& ™ ©
o ‘ L
2
S 5
& | 3
w
(=]
(o]
(58]
©
3500 3000 2500 2000 1500

Wavenumber cm-1

Figure S31: FT-IR of 4c (KBr)

F2E+08
F2E+08
F2E+08
F2E+08
F2E+08
F1E+08
F1E+08
FIE+08
F1E+08
F1E+08
FOE+07
FSE+07
F7E+07
FOE+07
FSE+07
FE+07
F3E+07
F2E+07
F1E+07

0

--1E+07

1000

846.57

769.52



HCT-DNPC

T MASS REPORT
2 LabSolutions
Sample Name : BSR-B-222
Data File :030418.81.1cd
Date Acquired :4/3/2018 6:19:15 PM
Batch File :03-04-2018.1cb

MS Spectrum

AveragedE S| Positives DADAT AAMARCH-2018.030418.81.lod

Spectrum ModeA veraged 0.190-0.429(92-207)

[cPs|
14000000
o0 OH O
12000000 N
NN
11000000+ H
10000000 OH
9000000 e 4c
e Chemical Formula: C,H4N,O3
7000000 Molecular Weight: 236.27
6000000- 5
5000000- =
4000000- T 2
. g
3000000- g s i
20000004 a 2
E a 2 &
T q 3 2 H
1000000~ T T
100 150 200 250 ako a0 4% st0 550
mz
1
224
225 Figure S32: ESI-MS of 4c (positive mode)
ot g 3 zggaResn g g
[ T ECUVRO R T peE+08
F4E+08
OH O L3E+08
NS
H F2E+08
OH
4d
F2E+08
F2E+08
FIE+08
FSE+07
i l i w5 l A l Lo
e Lol b e 37 2 I
: : LEE: 5
10.5 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 0.0

f1 (ppm)

226
227 Figure S33: 'H NMR of 4d (400 MHz, CDCls)



RL-04d-13C F4E+08

—174.17
—165.49
—143.80
~—133.85
~130.13
128.76
~127.15
—112.27
—105.57

-

FE+08

—20.44

L4E+08
L3E+08
L3E+08
L3E+08
OoH O \/@ L3E+08
N Nx F3E+08

i L2E+08

L2E+08
L2E+08
L2E+08
| L2E+08
LIE+08
LIE+08
LIE+08
; l LSE+07
L6E+07
L4E+07
L2E+07

4 - i P k_LJ M A e " RISV VRPN WY NPT
ot 7 " s L la . bl R o "

T

T T T T T T T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0

fl (ppm)
228
229 Figure S34: *C NMR of 4d (400 MHz, CDCls)
FTIR REPORT
o
&
w0 | “‘ \ ’1
e \ | b
o
= ?5 = OH O & WO E- i ‘
X8 5 1 & ok @ i S | e
‘; 'y: o oo} _N\ - | N g $ cg
O >3 g & l\{ | - | e S
= © s
£8 Q ol '8 B = \
e 3 & |
2 4d ||® o ‘
@© | ~
= \ 2
\ 2 8
©
2 2
e I
o
D
8
3500 3000 2500 2000 1500 1000
230 Wavenumber cm-1

231 Figure S35: FT-IR of 4d (KBr)

685.87



HCT-DNPC

T T
105 100 95 90 85 80 75 70 6.

6.0 55

| DA MASS REPORT
i2 LabSolutions SS o
Sample Name : BSR-C-256
Data File $030418.77.1cd
Date Acquired $4/3/2018 6:12:53 PM
Batch File :03-04-2018.Ich
MS Spectrum
AveragedES Positives DADATAMARCH-2018'030418.77.lcd
Spectrum Mode:A veraged 0.221-0.381(107- 184)
crs)
180000003
17000000
Ny
13000000 INI
12000000 OH
110000003
4d
— Chemical Formula: C;sH;4N>O3
) Molecular Weight: 270.29
6000000
5000000 g
4000000 “
3000000 7
2000000
10000003
100 200 20 40 50 €00 700 80 %0
m'z
4
232
233 Figure S36: ESI-MS of 4d (positive mode)
RL-04e-1H n amsamaann ]
g JBAYTRANRS O 2 s leE+os
| (EVARSS| | |
FSE+08
F4E+08
Cl
OH O F4E+08
N
NS al
H FE+08
oH
4e F3E+08
F2E+08
F2E+08
i L2E+08
F1E+08
[ FSE+07
1 P bl k_,x _—
L 1 g g b L
8 g8 58 8 g
= i S = T ] F-SE+07
5

50 45 40 35 30 25 20 15 10 05 00
f1 (ppm)

234
235 Figure S37: *H NMR of 4e (400 MHz, CDCls)



236
237

238
239

RL-04e-13C

—173.43

a RARNRBLED s 8
& YERARKAR 5 3
| SSSSY | |
a
OH O
N
NS Cl
i
OH
4e

20.48

190

Transmittance [%]

86 88 90 92 94 96 98 100

84

180

170

T L T L3 T L T T T T T T T T Y T
160 150 140 130 120 110 100 90 80 70 60 50
fl (ppm)

40

30

Figure S38: 3C NMR of 4e (400 MHz, CDCls)

FTIR REPORT

3082.27
2954 94
=]
=
=]
Z
Z
g

3500 3000 2500 2000
Wavenumber cm-1

Figure S39: FT-IR of 4e (KBr)

1687.07

1595.71 =

1519.62

1466.13

1500

1332.04 —

1385.28

20

1276.22

1217.40 -

1152.42
1097.91

1020.21

1000

927.51

860.56

FTE+07

F6E+07

FOE+07

FOE+07

HSE+07

FE+07

F4E+07

H4E+07

F3E+H07

F2E+07

F2E+07

2E+07

FIE+07

FSE+06

81673

769.01

665.22



240

HCT-DNPC
| FeAmacEH MASS REPORT
i LabSolutions
Sample Name : BSR-D-325
Data File :030418.86.1cd
Date Acquired :4/3/2018 6:29:07 PM
Batch File :03-04-2018.1cb

MS Spectrum

AveragedE S| Positive+ D:ADATA\MARCH-20181030418.86.1cd

Spectrum ModeAveraged 0.177-0.413(86-199)
[CPS§]

8000000
Cl
N
6000000-] N S Cl
H
OH
5000000
4e
Chemical Formula: C,sH,,CI,N,0;
40000004 Molecular Weight: 339.17
3000000
2000000 o
b H
1000000 ok r 5 8
100 20 wo 400 500 a0 700 80 900

241
242

243

244
245 Figure S41: Diameter of zones of inhibition values for all the isolates and benzohydrazide

246 derivatives of Ramalina leiodea against bacterial and fungal stains.
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Figure S42: In vitro anti-tubercular activity of all the isolates and benzohydrazide derivatives of
Ramalina leiodea against Microbacterium tuberculosis H37Rv strain.
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