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Table S1. Anti-proliferative properties of the synthesized compounds against RPE1 cell

line.

Entry  Compound Percentage of cell proliferation = SD
1 10a 84.6+0.7
2 10b 82.1+3.0
3 10c 81.8+5.5
4 10d 82.9+8.5
5 10e 90.4+3.3
6 10f 86.5+4.2
7 10g 80.1 £7.4
8 12a 80.1 £4.2
9 12b 96.4+2.7
10 12¢ 84.6 3.7
11 12e 83.2+5.7
12 12f 95.5+8.6
13 12¢ 922+1.2
14 13 88.2+5.1
15 16 83.5+7.4




Table S2. Descriptor of the BMLR-QSAR model for the tested compounds against

Mycobacterium marinum.

Entry ID Coefficient s t Descriptor

1 0 74.8101 12.160 6.152 Intercept

2 D -0.176724 0.037 -4.762 Max. e-n attraction for bond C-N
3 D, -0.113573 0.017 -6.809 Max. e-e repulsion for bond C-C

N=11,n=2, R*=0.908, R%vOO = 0.829, F = 39.543, 52 = 0.003
Log(MIC, uM) = 74.8101 — (0.176724 x D;) — (0.113573 x D»)

Table S3. Observed and estimated MIC values for the tested compounds against
Mycobacterium marinum according to the BMLR-QSAR model.

Entry  Compd. Observed MIC, mM Estimated MIC, uM Error?
1 PZA 81.2 86.8 -5.6
2 INH 72.9 80.5 -7.6
3 10a 84.3 79.8 4.5
4 12a 56.1 46.7 9.4
5 12b 58.4 57.4 1.0
6 12¢ 56.1 52.5 3.6
7 12d 26.7 30.8 -4.1
8 12e 51.2 46.3 4.9
9 12¢ 46.6 44.8 1.8
10 13 41.1 48.0 -6.9
11 16 82.6 82.3 0.3

@ Error is the difference between the observed and estimated biologically activity (MIC)
values.



Table S4. Molecular descriptor values of the BMLR-QSAR model for the tested

compounds against Mycobacterium marinum according to the BMLR-QSAR model.

Descriptors®
Entry Compd.

D, D,
1 PZA 330.1631 127.8817
2 INH 329.9877 128.4424
3 10a 330.4742 127.7163
4 12a 330.664 129.4675
5 12b 330.6187 128.7496
6 12¢ 330.4774 129.3105
7 12d 330.7008 131.0057
8 12e 330.426 129.8765
9 12¢g 330.3036 130.193
10 13 330.8481 129.0796
11 16 329.2578 129.4907

a Dy = Max. e-n attraction for bond C-N, D, = Max. e-e repulsion for bond C-C.

Table S5. Descriptor of the BMLR-QSAR model for the tested compounds against

Mycobacterium fortuitum.

Entry ID Coefficient s t Descriptor

1 0 -2.6795 0.388 -6.913 Intercept

2 D, 0.0298467 0.003 11.054 Max. e-e repulsion for atom N

3 D, 80.0736 3.734 21.444 Avg. electroph. react. index for
atom N

N=11,n=2, R>=0.984, R%vOO = 0.962, F = 240.314, s = 0.001
Log(MIC, uM) = -2.6795 + (0.0298467 x D;) — (80.0736 x D»)




Table S6. Observed and estimated MIC values for the tested compounds against
Mycobacterium fortuitum according to the BMLR-QSAR model.

Entry  Compd. Observed MIC, mM Estimated MIC, uM Error“
1 PZA 81.2 78.4 2.8
2 INH 145.8 152.9 -7.1
3 10a 84.3 81.5 2.8
4 12a 56.1 54.3 1.8
5 12b 58.4 55.9 2.5
6 12¢ 56.1 54.0 2.1
7 12d 534 57.9 -4.5
8 12e 51.2 53.6 2.4
9 12g 46.6 48.2 -1.6
10 13 41.1 42.0 -0.9
11 16 82.6 79.0 3.6

@ Error 1s the difference between the observed and estimated biologically activity (MIC)
values.



Table S7. Molecular descriptor values of the BMLR-QSAR model for the tested
compounds against Mycobacterium fortuitum according to the BMLR-QSAR model.

Descriptors”
Entry Compd.

D, D
1 PZA 147.356 0.00219
2 INH 142.5146 0.00762
3 10a 142.6322 0.00416
4 12a 142.502 0.00201
5 12b 142.4075 0.00221
6 12¢ 142.064 0.00215
7 12d 142.7317 0.00227
8 12e 142.3404 0.002
9 12¢g 144.0619 0.00078
10 13 137.0116 0.00266
11 16 137.8948 0.00576

a Dy = Max. e-e repulsion for atom N, D, = Avg. electroph. react. index for atom N.



Table S8. Descriptor of the BMLR-QSAR model for the tested compounds against

Mycobacterium tuberculosis.

Entry ID Coefficient s t Descriptor

1 0 7.80777 1.172 6.660 Intercept

2 D, 0.282997 0.030 9.543 Min. e-e repulsion for bond H-N

3 D, 0.102738 0.014 7.207 Max. e-e repulsion for bond H-C

4 Dy -1.69416 0.113 -14.963 Max. coulombic interaction for
bond C-O

N=13,n=3,R*=0.965, R>cvOO = 0.892, F = 82.181, s> = 0.004
Log(% growth inhibition at 30 ug/mL) = 7.80777 + (0.282997 x D;) + (0.102738 x D,) —
(1.69416 x Ds)




Table S9. Observed and estimated % growth inhibition at 30 ug/mL values for the tested

compounds against Mycobacterium tuberculosis according to the BMLR-QSAR model.

Entry  Compd. Observed % growth Estimated % growth Error®
inhibition at 30 ug/mL inhibition at 30 ug/mL
1 10a 88.8 88.8 0.0
2 10b 91 73.8 17.2
3 10c 84.3 91.0 -6.7
4 10d 80.2 87.7 -7.5
5 10e 60.4 65.4 -5.0
6 10g 8.8 9.0 -0.2
7 12a 68.9 77.5 -8.6
8 12b 84.2 86.9 -2.7
9 12¢ 84.1 76.4 7.7
10 12e 94.8 89.5 5.3
11 12¢g 96 80.4 15.6
12 13 90.1 83.2 6.9
13 16 78.1 95.6 -17.5

@ Error is the difference between the observed and estimated biologically activity (%
growth inhibition at 30pg/mL) values.
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Table S10. Molecular descriptor values of the BMLR-QSAR model for the tested
compounds against Mycobacterium tuberculosis according to the BMLR-QSAR model.

Descriptors®
Entry  Compd.

D D, D;
1 10a 38.6098 34.3797 11.9929
2 10b 38.1408 34.23 11.9529
3 10c 38.6149 34.3592 11.9862
4 10d 38.1846 34.7702 11.9488
5 10e 38.9176 32.7731 12.0254
6 10g 37.3978 32.1811 12.2441
7 12a 36.8163 34.4923 11.735
8 12b 36.5537 34.548 11.6651
9 12¢ 38.0372 34.6277 11.9508
10 12e 37.7514 32.6895 11.7449
11 12g 37.3659 32.5331 11.6986
12 13 37.439 31.3733 11.6316
13 16 37.6267 31.677 11.6459

2 Dy = Min. e-e repulsion for bond H-N, D, = Max. e-e repulsion for bond H-C, D; =
Max. coulombic interaction for bond C-O.

11



Table S11. Estimated/predicted activity values for the tested compounds against M.

marinum and M. fortuitum mapped with the generated 3D-pharmacophore models.

Mycobacterium marinum Mycobacterium fortuitum

Entry Compd. Observed Estimated Observed Estimated
MIC, uM MIC, uM MIC, uM MIC, uM

1 PZA 81.2 138.5 81.2 88.2

2 INH 72.9 77.4 145.8 96.7

3 10a 84.3 83.2 84.3 91.5

4 12a 56.1 46.9 56.1 52.7

5 12b 58.4 43.7 58.4 56.9

6 12¢ 56.1 45.2 56.1 52.3

7 12d 26.7 334 534 50.6

8 12e 51.2 39.3 51.2 48.0

9 12¢g 46.6 38.1 46.6 44.7

10 13 41.1 67.4 41.1 75.7

11 16 82.6 65.2 82.6 75.8
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Table S12. Estimated/predicted activity values for the tested compounds against M.

tuberculosis mapped with the generated 3D-pharmacophore model.

Entry Compd. Observed (% growth inhibition  Estimated (% growth inhibition

at 30 pg/mL) at 30 pg/mL)
1 10a 88.8 61.6
2 10b 91.0 59.2
3 10c 84.3 81.2
4 10d 80.2 63.6
5 10e 60.4 50.7
6 10g 8.8 20.2
7 12a 68.9 88.3
8 12b 84.2 92.4
9 12¢ 84.1 88.7
10 12e 94.8 92.0
11 12g 96.0 95.8
12 13 90.1 89.6
13 16 78.1 89.4
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Fig. S1. (A) Constraint distances “HBA-1 — HBA-2 = 4.800, HBA-1 — HBD = 3.026,
HBA-2 — HBD =4.909 A” and (B) constraint angles “HBA-1 — HBA-2 — HBD = 36.29
°” of the generated 3D-pharmacophore for the synthesized bio-active compounds against

Mycobacterium marinum which contains two hydrogen bonding acceptors (HBA-1,
HBA-2; green) and one hydrogen bonding donor (HBD; purple).
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Fig. S2. 3D-pharmacophore mapped on the synthesized bio-active compounds against
Mycobacterium marinum.
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B)

8.500, HBD-1 - HBA =4.271,

HBD-2 — HBA = 5.844 A” and (B) constraint angles “HBD-1 — HBD-2 — HBA = 27.45
°” of the generated 3D-pharmacophore for the synthesized bio-active compounds against

Fig. S3. (A) Constraint distances “HBD-1 — HBD-2 =

-1, HBD-
green).
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Mpycobacterium fortuitum which contains two hydrogen bonding donors (HBD
2; purple) and one hydrogen bonding acceptor (HBA;
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Fig. S4. 3D-pharmacophore mapped on the synthesized bio-active compounds against
Mycobacterium fortuitum.
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Fig. SS. (A) Constraint distances “HBA —HBD =3.292, HBA — H = 6.327, HBD - H
3.343 A” and (B) constraint angles “HBA — HBD — H = 144.97 °” of the generated 3D-
pharmacophore for the synthesized bio-active compounds against Mycobacterium
tuberculosis which contains hydrogen bonding acceptor (HBA; green), hydrogen bonding
donor (HBD; purple) and hydrophobic (H; light blue).
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Fig. S6. 3D-pharmacophore mapped on the synthesized bio-active compounds against
Mycobacterium tuberculosis.

35




££660-
0£00°T

0000'0—— =y

)
Y

a9t

S6LLT

8L T

6L T

S8 T 28

6598°T

9581 e

VSE8'T \

Z806'T
PLLT'E

5568°F
TT98Y
1248

£688"%
899T' [ —— ———
86118
S9ET'8-

84488~ —.

LEBL'S:

thn.WV\

T00b'6——

F009

Froe

M\no,ﬁ

Feot

Fawt
Foot

Fort

-1.0

0.5

3.0 25 20 15 1.0

35

45

5.0
1 (ppm)

55

6.5

7.5

9.0

9.5

OH

0000'0-——-

918"~
092872~
9105z

LSTE TP —

050805 ——

SESBTHI~

L S —
e
zeze S

LE00°EGT———=y

LPEL T ——=

140

150

-10

120 110 100 9 80 70 60 S50 40 30 20 10
f1 (ppm)

130

200 190 180 170 160

210



£5850°T

8£90°T
£080°T

ST65'8— —
068L'8——

LT 6——

968L "t
986L -
£ mam.vw
6518t

9592 —— =

TSST'8:
LTLTS:

Fo00T

E860

Er0t

FwT
=0T

F6650

-1.0

70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -0.5
f1 (ppm)

7.5

100 95 90 85 8.0

10.5

120 115 11.0

BELI LT~
TOLT6T—

00000 ———

8897 TE——

9197 £ §————&

OH

N
H
10b

TEBB'THT

60T bbT )

[ S—
LIZE YT fp—
Py

jireviasy

¥9L0°E9T ———

S8EL U] — =)

-10

40

T
190

T
200

f1 (ppm)

37



0.5

o
e
wn -
[<
Le
e zy ——————
0999’ 51— —————g
BTG ———

Fews

Ees0
= Les0 66/8'16—
60ETZ o [~
@Eqmv.l Es60

05£5'95——

1.0

15

2.0

2.5

3.0

35

4.0

4.5

0628 b

T8E8 b .
vsm_,vw = F%0 |
£558' b

5.0
f1 (ppm)

N
(0]
10c
6.0 5.5

6.5

Le
~
o] . o
wn \\
S
[S] [ S ——
Le N H o GIBT P~ —
@ -— 96T bt — ———
19928~ _ .
e HESO0CE - O
8585'8— — Eoor [ %
SS8L'8 J Fror =Z
(=]
[o / \ ) 9L£6' 79T ———
%667 Bt 0 zZ
o
5 ehis ST ————
FS
=
Gty
re
=
2

80 70 60 50 40 30 20 10

90

38

f1 (ppm)

180 170 160 150 140 130 120 110 100

190

200



0000'0-———————

OH

10d

TT0%"

VELB'Y:

¥HE6'F 9

il ' T 101

5610

0Lz L——

zz6e
Zo0r'5-> = Fot
9509'8—— F60
1008'8 F860
T208'

Fs60

9897 0T—— l—VYmm,o

125 120 115 110 105 10.0 95

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 05 -1.0 -1

9.0

f1 (ppm)

OH

B09b 5T — et
ELL00E~.
IS TE
505§ 15— ———4
1

G610 EPT e
YOLTpHT="
86T LpT-

L001'€9] ————yp

P9E" ST ——

-10

40

80

T
190

T
200

f1 (ppm)

39



58814
0961 £

0000°0-———

mhﬁm.vw.

95T L
9T L

0680'€T——

Fa0e

Eo0t

Feos

Ewot
Boger
F60

ﬁmm_d

12

f1 (ppm)

OH

SITT'9E——

10e

£805'9TT~_
BP9 —
01Tz~

9TISH'ES:

86€9°79T ———

WP LT

40

80

T
190

T
200

f1 (ppm)

40



T~

L061°€:
LBTTEY
SOETE
1850

S85L°F
vmcﬁvWIﬂ
wmwh.¢

68ET L

08ZL'8~
96¥8'8—7

8788

—

WrT6—

HTQ.N

Fur

Fovs

gz

80T
Bz
00T

120 115

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00 -05
f1 (ppm)

11.0

HOET G — — =g

L
ERTGITT~_ _
WOTHIT— —.
HETEIT~

007S"2ET —— =

Z06b EbT e e ]
SEATT
68L8'L4T— ]

199°29 ————

ESTH U — ———i

10

T
190

T
200

f1 (ppm)

41



ZEOQ'0-——=

LVELS
o5/
sire””

PSR 0T — =

BSTOET ——

Fert

f1 (ppm)

0000'0-——

L2189 ———

NH

OH

9ZE8'TS———

PHAE 60T ———t
S98Z'TIT— ——

SOZTRTT—" ]

0868021~
T —
SSTT LT~ — ]

09L6'SET———
£967 BT~ ==

st |
YEEL e T— —]

069€'79T ———

979 2L 1———

-10

60

T
190

T
200

f1 (ppm)

42



8860
$I00°T

PITT'T
¥IT'T

11a

AV e

EFEe
862

wcﬂ.m

E00'T
Ees0

Eg60
Rego
E260
10t
=107

Ewo

11.5

00 -05 -10 -1!

0.5

25

105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30
f1 (ppm)

11.0

[T ¢ A —

8872 E0— ——————]
0¥Sb'ST—

ST08'Th——

THO8' TS ——

6ZSEPIT——
$BIE°0CT —

EPES 9T — ————y
0S5£°0ET
w@m_v.ﬁmﬁ\/\

wom\..uv—/
988" EP T~ —

L —
Emo‘&;%
6909°Lb1

L66T 9T — — =t

GO TLT —— =

-10

70

80

T
190

T
200

f1 (ppm)

43



1660'T
9TIT'T
8811
98611

55997
£8L9T W.
£069'C

TE0LT
£9TL7
£6TLT

9TLT'S
0z81'9
1687'9
266T'9

—

|

=ITE
B-re

Foot

Foot

-1.0 =15

110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05
f1 (ppm)

11.5

11b

HETE LT —
SE88°6T—

WY T}

58598

YOREFTT—
695K 0ZT——
650997 T~ — e

2908°0E T,

BE60TET—

926621
A ——
0585 b =
N:_.QC\\ -

—mobhsﬁ

LT EIT — — =t

1298 0L —————

30

T
190

T
200

f1 (ppm)

44



9BE610
65610
0896101
0617
ST9TT
HTET A

PIPET

HISET
Skm.Tw
WeeT4
L1081
ATy
£699T
90497
6LL9T
95891
STILT

11c

TL6E6—

SLEFT
AT
Pobt"T

8TLT°9
05819

66879,

ST0Z°9,

ez
E-267
ot
Fwt

E60

Fes0

F660
Fwt

ﬁ.m@o

00T
Fe61
H\.mmd

Fe0

115 11.0 105

95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -10 -15
f1 (ppm)

10.0

600ETT — =

LTI —

SOEY ¥ — 1

06pE g ————

T LS—

1T PIT — ey
85k 00—

09659 T — ——mmmed

SHALOET
TO80'TET——

Tece T
0T26°ET -\
605 T — =]
SR /- ————
2999261

9LOT €T ———=

STE60LT ———

110

T T
160 150

170

180

-10

90 80 70 60 50 40 30 20 10

100

130 120

140

190

200

f1 (ppm)

45



11d

£4£9'8
EE0L m#\
5778'8~——

A6z
0T

b0
wﬁs,w

E850

E00T
E-660

FS60
E-95'0

Fes1

B=/6'0

12.0 115 11.0 105 100 95

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -10 -15

9.0

2.5

f1 (ppm)

11d

#0951 — 1

TLHE0E——————q
208EZE— ——

S0L9TG ——

LLEFTT————
860507 | ———
9TLRT—

0£56°0ET
NVm-.ﬁm-V\llll

mSm&S'IM
PEETHT~ [E—

Tl L LT —— — =

LTI —

8655041 ———

-10

30

70

80

T
190

T
200

f1 (ppm)

46



ST — ———————

LOFEE~
98K'E
wkav.mv

T~
w8919~

BELT'L
981'L
=
TIST'L-
1597 ¢~E
mwmm.mVl
S0 oo
SHI9°L~—
£108
06182
1022'8
€628
878
L6678
208°9—"
168~
EFIT6~—.

95K~ _
5859'6~"

Fa61

Feso

AT
Fore
Foge't
660
F0oT

96'0
960

E-45'0
Bsg0
=60

F£60

M

W s ma

az

[CXRary

IR TR

R TR T R TR TRT FRgrv:yy

i

o

==

VaLT 0T ——
28921
026682 T\ —_—
Py e —
985 0ET-7 ———
oreeier
c0e8%E T
B19EHT~_
mﬁm‘mv—\\\\ pu—
ShESHT
508

00T "9f ———————

BTEL PS——

THTE ETT — — ey

¥865°€9T ——

8L15°0LT

130

T
160

170

190

110 100 90 80 70 60 50 40 30 20 10

120

140

150

180

200

f1 (ppm)

47



SEVE'E:

000070——

ﬁgm.ﬂ‘\iL

T06¢°E
BZOSE:

6651°9 =
—umn—,cv.

11f

Froe

Frot

T
1.0

1.5

T T T T T T T
50 45 40 35 30 25 20

5.5

T T T T T T T T T T T T
95 90 85 80 75 7.0 65 6.0

125 120 115 11.0 105 10.0

1

00 -05 -1.0

0.5

f1 (ppm)

N

10898 ———

=\
W
m NN:N
O

©)

pd

J

T

—=Z

=z

11f

092T'SS———1

2261 T———

06tL 0TT —— ==

EvseTalny
T
I s m=———
s et e o TeTEl— =
ST it sese s T———
y
3 :B.v:/w
i 8T91bb1 Uw”_
i ez9ewt . ]
} 6408'5KT -/
oo 1158kt
[
g 5
e '
) o
} 3 TH90H9T ———
B
o ——— i 7666001 ———
-
hod
? 5
' i
1
i
L
°

T T
190 180

T
200

-10

30

70

f1 (ppm)

48



2£08°T

0000°0——

2909°€ M
29E

8L98°01 —— ==y

ES8T

Foso
Fort

w01
oot
=81
w1
Ea01

=160
F160
=060
B-76'0
=060

Forr

Fto1

125 120 115 11.0 105 10.0 95

20 15 10 05 00 -05 -1.0 -15

25

85 80 75 70 65 60 55 50 45 40 35 3.0

9.0

1 (ppm)

49



mmt@d
m mmde‘I
£656'0-

ETL9T
mmom.ﬁw
SHELT~E—

0Z6L°T o
SLT8°T
BSER'T

0]
12a

00bL 't
8L
0854
7994
SLLY
BHRLY
SELLL
12824
16698
SOTLB~x 2
L8~ _
S016'8~"
69126 ——

LEBE0T ——
TSEL'0T——

=679

w?,m

Feee

61T
W0e
Esrr

Fuwt

00T

Fi60

60 55 5.0

T
6.5

75

T T T T
115 110 105 100 95 9.0

T
12.0

f1 (ppm)

SEVO'TZ~,
€867 ———d
LHERL

12a

U Th———

866" 6 ———4

1282121 ———
TLIE6ET— -
6675'EHT~_
wrert—
Wl ivT— ———

G0 05T e et

095291~
EZS8EIT-"" §

PS8 01—

-10

10

70

T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90

T
200

f1 (ppm)

50



60
860
£060°T:
vac.ﬁ“

12b

L8ES'Y
££65 vWT.IA
OIS

UL
Gmhh.mv

2168 7
mcam.mﬂw

16,8~
sezea"
EIT6~ —

6EFOT——
Wbl 0T— -

a1'e
PI'E

E80T

E80T

=81'T

ﬁ.c:
Eore
EII'T

Mn.o‘—

Fw1
Feor

f1 (ppm)

T T T T T T
9.0

125 120 115 11.0 105 100 9.5

601SEE
08/9'6E
SrEEE|

09987 ~ ]
[

0STLTE——

LTI0°0F
hm:dw%-
LSVEDP]
Pratyvay

12b

1£56'95———=

LYELTTT ———

EERLBET-" -
6096°EVT ~_

250b HT =
BLSHBYT ~ ——
6806°05T ~ ——d

T6ER'TIT ———
TE8EHT ]

WL ——

90 80 70 60 50 40 30 20 10

51

100
f1 (ppm)

180 170 160 150 140 130 120 110

190

200



LOSE'E

12c

60U~
—mmh‘hv

SHEPB~
ZESHEF
m:m.in
00Es 84/
€928
Euqm.\.
THETE~"

8BS or——

8IS 01—

Wﬁ T

7.0

7.5

Eare

8.0

8.5

Wrmﬁ,ﬂ
Fuae
F£r1

M\.oo.ﬁ

T
9.0

Feaot
Feot

12.0 115 110

2.5

-0.5 -1.0

0.0

60 55 50 45 40 35 30 25 20 15 10 05

6.5

105 10.0 95

f1 (ppm)

TOHETT~__
SOETT— ]
9T — e
250951~
[ —
BT T
TILOLE~ —
i
QUOTSS~
SE0TEE ]
@) 0672 —=
’
O k L9L6ET— =]
- 9656'EFT~_ _ _
6ATH HHT— =]
8904 BHT J—
5506051 ~——
@) A S—
= POBE AT — —

5967 04T —— i

-10

10

40

50

80

T
190

T
200

f1 (ppm)

52



SELO'T
BOET'T
SSHT'Z
0091
SHLTT

BYLL Y
T68L°F

8L L o
L nv M WMN t
859.°8~

£699'% -

Bmﬁw

2969'8: —

1026~

969€ 01—~

BShL Y
009, vwllﬂ

80°E
fAS4

Euaz

Fur

Bere

ﬁ.NﬁN
M\—n:

Fore

£0SL°01T— Wmm o

125

85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 10 05 00 -05 -1.0

9.0

9.5

11.0 105 10.0

120 115

f1 (ppm)

1079 bl ————y

POEY' 6 — — =}
0E08'TE— ———

12d

PEED TS ———

L667'TTT ———de

LL0EEET— —
T8EPEPT ~

QOTEbHT— =
£5LL°0HT —
EEVH 05T~ —

6158297 ~——
9B96°E9T—" " |

BHOT 04T ——==

-10

20

70 60

80

T
190

T
200

f1 (ppm)

53



Feez

(0]
12e

0T

941
0061°£
ESET'L
BT L _ = WN:

69EE L —— orz
vwmm,hq
vEGL L —— Eare
bIEL'S
m.mk.m./.\uu Wmmm
T06L°8 \
seoss’ . — 050
j5:189 ml\
ZhIS 0T —— E0T
SE080T—  — F650

125 120

9.0

115 11.0 105 10.0 95

f1 (ppm)

595" L ————

12e

6108 75—t

980E" 1T ———my

812692~
864182~ —
8ese6e1~-"

(0T LET— —
6bZE6ET - )
TETHERT ~_
STL0°bbT
68LL IR — e
[T E———

——y

SHET9T~—xq
POS'E9T—" T

5686691 ———

-10

10

40

80

T
190

T
200

f1 (ppm)

54



12082

0000 )— ———=

LEBT'E
£01ZE:
TIETE—F

L\

YIILE
THEE

@)
12f

Ema.v -
m@mm.‘vv.

L081°L

0v6T'L

'L

o\
TIE L —~—
awserl

616L'L——

8059
mwk,m%.l
96L8: =
?E@N _
9088'8:

S9TT6:

1815°01T—
WIgoT— —

Teet

Fert

an.m

Feee

Foss

E-9%0

E-00T
Fo60

1.0

15

T T T T T T
45 40 35 30 25 20

5.0

T
55
f1 (ppm)

T T T T T T T T T T T T
90 85 80 75 70 65 6.0

-1.3

-1.0

00 -05

05

125 120 115 110 105 10.0 95

T —

S09€

6075'97T ~_
THOZ 87T
8rIE'seT -

TBSELET—
ETPE6ET—
Z08Y EPT~_
20T AT~
E0ES" LT —

bLLY 08T ——

)

188" ¢5————=

T

—_—

19291 ~— ——
FI86E9T "

080" 04T ———4

-10

30

80

T
190

T
200

f1 (ppm)

55



ie

13

vh—m.hv.

L92F'L

BO6L '8 ~r—.
Teos's:
m—vm‘mt\\
E612'6—

e

=
we
Baor
00T

Feae

1.5 10 05 00 -05

2.0

2.5

45 40 35 3.0

5.0

85 80 75 70 65 60 55
f1 (ppm)

9.0

T T
10.5 10.0 95

11.0

120 115

12.5

BHIETZT

96LE6ET~ —
2689 ELT
9L eI ——
1260 b1~
€6018kT— ——
99 0st-—""—"— 1

GB6T 79T~ e
9986°€9T —

90

T T T T
180 170 160 150 140 130 120 110 100
f1 (ppm)

190

200




=
o |
/| N,N N
N H o
16
vy
ﬁ 1
i
L
)\
! I

T T T T T T T T T T T T T T T T T T T T
125 120 115 110 105 100 95 90 85 80 75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 00
f1 (ppm)

=
(0] H IN
2 NN
Na H (0]
16
g 2
T q
z %
‘ 1
|

T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

57



Full spectrum
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Counts vs. Mass-lo-Charge (miz)

Theoretical [M+H]* = 343.1513 (3.2 ppm)
Theoretical [M+Na]* = 365.1335 (0.5 ppm)
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Theoretical [M+H]* = 357.1670 (2.8 ppm)
Theoretical [M+Na]*=379.1489 (2.9 ppm)
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Full spectrum
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Full spectrum
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Full spectrum
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Theoretical [M+H]* = 244.0829 (0.8 ppm)
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Full spectrum

%10 & |+ESI Scan (0.115-0.347 min, 29 Scans) Frag=175.0V 27824 |so-INH_ES|.d Subtract
5.4

5.2
1 [M+H]* 0] ZN

4.87 2430886 H |

4.6 -

4.4 = | H

424 N

354 16

3.6
344

3.2

2.8
2.6+
2.44
2.24

2
1.84
1.6
1.4

1.2

0.8
0.6
0.4 265.0691
0.2
ol | . " i
rm— f T T T 7 T T T 7 T P T 7 T T T T T f T Pl F T T T T 7 T T T T T
140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640 660 680 700 720 740 760 780 800 820 840
Counts vs. Mass-to-Charge (miz)

Theoretical [M+H]* = 243.0877 (3.7 ppm)

x10 5 |+ESI Scan (0.115-0.347 min, 29 Scans) Frag=175.0V 27824 Iso-INH_ESl.d Subtract
5.44

5.2

51 [M+H]*
484 243.0886
4.6

4.44

42 O = N

3.8 7 N
361 | H

3.44 Nx

3.2

2.84
2.6+
2.4+
2.24

1.8+
1.6
1.4

1.2

038 244.0903
0.6+
0.4
02

g A
T T

234 235 236 237 238 239 240 241 242 243 244 245 246 247 248 249 250 251 252 253 254 255
Counts vs. Mass-to-Charge (miz)

64




HPLC spectra of compounds 12e and 12f

Instrument: Agilent 6120
Column: Chirobiotic T
Detector: UV detector
Mobile phase: Methanol
Injection volume: 5 pL

Flow rate: 0.5 mL/min
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