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1.'H and C spectra of compound 7
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2. 'H and C spectra of compound 8
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3. 'H and C spectra of compound 9

95°¢

nm.n%
854~
09'L -7
ﬁ@.h*

WL

N.u.v./n

7.5

7.6

7.7

7.8

7.9

8.0

8.2

1 (ppm)

e

90y
v/

[J

T6'v —

OMe

—

Br

CN

OMe

L

8'C
L
Jﬁm.a

Froz

To.w

0.0

0.5

2.0 1.0

3.0

3.5

6.0 55 5.0 4.5
f1 (ppm)

6.5

8.0 7.0

9.0

9.5

0T+l —

ST'ST—

om.mm
.29 v.

0024 —

8LTT
88'8TT S
SLTCT
8T'ETT %
198749
£€LTT
T9/cn

65°TST ~,
o1'esT

029 —
PLT8—

2
~
)
™~
- Fe
@
@
~
e

f1 (ppm:

LT —
88'81T —

SL'Tel ~
8T°ECT —

11621 —

EELT
T9LT —

19621 —
ger/

B
M

128 127 126 125 124 123 122 121 120 119 118 117

129

f1 (ppm)

10

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

210

S4



4. *H and **C spectra of compounds 11a-k
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5. 'H and C spectra of compounds 12a-j

667 —
08—
2087

wo.w\
S0'8
wo.w\

80'8

97’8
mw.wM
878~
628~
1€'8
ﬁm_w\

958 —
L8 —

$00T —

e

7.70 7.65

7.75

T
8.15 8.10 8.05 8.00 7.95 7.90 7.85
f1 (ppm)

.20

8.30

8.35

NH,*Br

12a

=

Feao
Fore
Fore

b
0'T

0.0

0.5

10

15

6.5 6.0 5.5 5.0 a5 4.0 35 3.0 25
1 (ppm)

7.0

8.0

8.5

10.5 10.0

11.0

[FAYAN S
69/TT —

ECTPT ~
STEPT —

8L795T —

98T~
SL'6LT

ot —
80°LCT —
kel

P60ET —
TSTET —

LEEET ~
POEET -~

PTGET —
8/'GET —

6TLET —

137 136 135 134 133 132 131 130 129 128 127 126 125
f1 (ppm)

138

170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20
1 (ppm)

180

S16



Me
(e} /@/
~ N

~ — — o] ™M W N W!n
o ™~ in & o N oW in .
o <) © @ 0 NONNNN NH,"Br
| | | | | [ 7 o
_~ o / / J 12b
™~
=
J \Nk
|
I
1
2 g % % ¥ F %
= — = o~ o~ — <
L L o o o e s s e A s s o e LIS B e e
10.1 9.8 9.6 9.4 9.2 .8 6 4 8.2 8.0 7.8 7.6 7.4 T T T T T
f1 (ppm) 2.60 2.55 2.50 2.45 2.40
N A " hn
T T T T T T T T T T T T T T T T T T T T T
105 100 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

Atriplet at 7.09 ppm (J = 51.1 Hz) is observed in the *"H NMR, which is typical for the NH," cation.

+ o [ ©Q O
N i © © i )
o 0 © ~ o o]
N~ et — — o
— — — o~
NG I (. I
~ M a O — 0 — [=1 [ =]
o~ M= NN o m ™ T
o — - w1 [sales] — M~ ™~ 0
<+ < < me;m o 0 m o IR
— — — — — —
| N LS A4 N
| I
'
h I
At e o
T T T T T T T T T T T T T T T T T T T
144 143 142 141 140 139 138 137 136 135 134 133 132 131 130 129 128 127 126
f1 (ppm)
1
|
|
|
1
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 . 1(00 ) 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm

S17



wn
o mun —
=] ] a
- @0 6 —

| [ I cl

o /©/
~ >N
J [r ff RRES 538 LB AR NH,*Br
0 0w o 0 0 0 NSNS NN
SN [ SN o]
12¢c
HOAc
T T T T T T T
8.3 8.2 8.1 8.0 7.9 7.8 7.7
f1 (ppm)

A L L

& 23 LTE3

o Sk oo

(=] — O NN

T T T T T T T T T T T T T T T T T T T T T T T
1.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 a5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0

5.5 5.0
f1 (ppm)

A triplet at 7.09 ppm (J = 51.1 Hz) is observed in the *H NMR, which is typical for the NH," cation.

[=Re)] ~ M~ [ag =] —
oY @ o N @ ] =3
o) - 0 © ~oo 2
— — — — — — o~
S~ S/ (I
+ ™~ o Ly o Py o (=)
o A <+ A ] o A
[N BT ] [l o © ™~ 0
Mmoo [ f] 2] N o
o — — — —
e N I I (!
|
|
|l
Pl
T T T T T T T T T T
137 13 135 134 133 132 131 130 129 128 127 126 125
f1 (ppm)
1
! HOAc
! |
HOAc
|
T T T T T T T T T T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 0

100
1 (ppm)



& &3
[e)) oo 00
t I
e IV I i
8\
NH,*Br
0
12d
T T T T '_I.L_':F‘ g‘T oo~
a o 9 S aa ao AN NN
T \C’ T T T T O\ O\ T o T - IH \D a T © 0 ©w
10.2 10.0 9.8 9.6 9.4 9.2 9.0 8.8 8.6 8.4 8.2 8.0 7.8 7.6 \ A4 f
1 (ppm)
| 1
S &8 ¥ R®
(o] ~ T~ ~ M~ N~ 1
| b NN
| | |
] |
8.35 8.30 8.25
T T T T T T T T fl (Ppm)
8.05 8.00 795 790 7.85 7.80 7.75 7.70
‘ k # (ppm) J
. | L A

T T T T T T T T T T T T T T T T T T T T T

10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

Atriplet at 7.09 ppm (J = 51.1 Hz) is observed in the *"H NMR, which is typical for the NH," cation.

o0~ m o — o m

~ @< oo e~

B © o ~ oo

P~ P~ n < < —

o -~ o L |

N | N (.
T oM ™~y oy ™~ 1~ o
TR ©wom ) + o S
O 1w [Nl o] ™~ T~ w
Mo m Mmoo omM o~ o~ o~ o~
o Al Rl o -~
e N | [ |

137 136 135 134 133 132 131 130 129 128 127 126 125 124 123
f1 (ppm)

T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 ( 100 90 80 70 60 50 40 30 20 10 0

f1 (ppm)

Br



NO,

08L—

S.m
mc.w /
wo.wW
$0'8

oo.m%

808

L8
67'8
0£'8
1e£'8

S

85'8— -
098— —_ -

£6'8 — -

7.8

7.9

8.9 8.8 8.7 8.6 8.5 8.4 8.3 8.2 8.1 8.0
f1 (ppm)

9.0

J

Hmuo
Reet
WOQHN

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

11.0

LOETT —

19411 —

60°921
0T"/2T ~
e
80621
pereet

foee -
9T"GET —
1eser

LTTPT -~
90 erT —
T0°EpT

PI6bT —

8/'98T —

95'8/T ~
12641 —

175 170 165 160 155 150 145 140 135 130 125 120 115
f1 (ppm)

180

200 190 180 170 160 150 140 130 120 1f10( ]500 90 80 70 60 50 40 30 20 10
1 (ppm

210

S20



—10.00
—8.86
—8.64
—7.78

COOH
O /©/
~~ N
NH,*Br
/ j / { y
12f

HHOOONINOWNMWILSE MmN N ©
MMMMANNNNOOOOOOOO®®N
€O €5 05 00 00 GO 050 00 00 00 6 0 0 B B N N N
e e

8.3 8.2 8.1 7.9 7.8 7.

8.0
f1 (ppm)

B EEMEEE

NS

T
100 95 90 85 8.0 7.5 70 65 6.0 5.5 50 45 40 3.5 3.0 25 2.0 15 1.0 05 00
f1 (ppm)

A triplet at 7.09 ppm (J = 51.1 Hz) is observed in the *H NMR, which is typical for the NH," cation.

(=] [32] [=)] i <

Nnoom 9 g

o [X=] el ~ o

~ I~ o [¥p] — -

o i — o

N I
S NN N o MO n <~
o N ¥ NHOWm~NS ¥ o
~N = O nmmommey M~ NSNS
T T < Mmoo M oMm NN N
- - o B e B B B B ] i v -
RN -

* = impurity
(see HMQC)

T T T T T T T T T 1

144 142 | 140 138 136 134 132 130 128 126
fL (ppm)

" O S

T T T T T T T T T T 1
210 200 190 180 170 160 150 140 130 120 110 90 80 70 60 50 40 30 20 10 0 -10 -20

100
fi (ppm)

S21



COOH
(0] /©/
N

N B HMQC

]ll M ppm

100

105

110

= = F11%

120

125

9
8

130

¢

= 135

140

o

145

9.5 9.0 5.5 5.0 7.5 7.0 6.5 ppm

S22



M

HOAc

J.JWL e

f1 (ppm)

8L
8L
8¢
68/,

830 825 820 815 810 805 800 795 7.90 7.85
+

|

NH#+
/i

56/
86°/
£0°'8
£0'8 —
v0'8 i —
90°'8
97’8 ~—
S

COOH

(T8
0¢'8
1£°'8 N\ /
09'8
88'8 © ©

86'6 — ~—

12g

N

NH,*Br

|

I
1
1|
|
WMJ\JJL&

16°0

e
—

8’1

BB F
N«

0t

)

4.5

5.5

10.0 9.5

10.5

f1 (ppm)

51.1 Hz) is observed in the '"H NMR, which is typical for the NH," cation.

A triplet at 7.09 ppm (J

98°CIT —
PO LTIT —

£6'6CT —

0T TPT
8P EPT

¥6'9ST —

S50°99T —

JAR VAN
LL6LT

LO°LTT
Sy /el —
4. Vs 4

16'62T ~
$6°0ET -
Nm.ﬂm@
$0°ZET

£CEET 4
19°€€T

ET'GET
64°SET/
PbLET

9]
<
o
ju g

135 133 131 129 127 125
f1 (ppm)

137

139

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

180

fi (ppm)

S23



—10.18
—8.96
—8.87
—8.03
—7.90

7.87
~7.79
- 7.73

NH,*Br-

12h

N b

=1 Y O = N o in
— (=] o~ o~ ™M (2]
T T —— — T
10.2 10.0 9.8 9.6 9.4 9.2 9 8.8 8.6 8.4 8.2 8.0 7.8
fL (ppm)

T T T T T T T T T T T T T T T T T T T T T T

10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (ppm)

Atriplet at 7.09 ppm (J = 51.1 Hz) is observed in the *"H NMR, which is typical for the NH," cation.

Mmm ) o~ oo

inQ @ = o s D

[alee] o (s ] o o

~ N 2l <+ < —

— — — -

N [ N0 I
o o N 0o n o - ~ oo
=) Q — o ™M @ ™~ o m Qo
0 2] + oom — [ R ] ~ ™~
(e} [50 ™M ™M ™M ™M N o [
— — — — — — — — ~—
| \ o N/ \ [

I

T T T T T T T
136.0 135.0 134.0 133.0 132.0 131.0 130.0 129.0 128.0 127.0
fi (ppm)

i T o

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 lfiﬂ( 1)00 90 80 70 60 50 40 30 20 10 0
1 (ppm




—8.96
—8.81

I

\410 11
H .
\

% S g I S S A
=] S o S S oS~
i — — o~ o o
T T T T T T T T T T T T T T T T T T T T T
10.4 10.2 10.0 9.9 8.8 8.6 8.4 8.2 8.0 7.8 7.6
f1 (ppm)

7.80 7.75 7.70
f1 (ppm)

I ) ) T

T T T T T T T T T T T T T T T T T T T T T T T
11.0 10.5 10.0 9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0

5.5
f1 (ppm)

A triplet at 7.09 ppm (J = 51.1 Hz) is observed in the *H NMR, which is typical for the NH," cation.

Br
o}
N\
A +R -
NH,*Br
o}
Lo 2 83 12i
o o ) o
NS 0 + <
— - — — =
N I = ONWOVWYW NN O — — ~ o N R &
Noos v« <+ ~ mo o © o
mwuws MMM o =3 ~ o~ =4 b
MmmMmMm mmm I} ~ N~
1 — o= — — — — ‘ ‘ I
(N S [
|
1 1
h
T ‘
T T T T T T T T T T T T T T T T T T T
180 170 160 150 136 135 134 133 132 131 130 129 128 127 120 118 116 114 112
f1 (ppm) f1 (ppm) f1 (ppm)

210 200 190 180 170 160 150 140 130 120 1f110( 1?0 90 8 70 60 50 40 30 20 10 0
ppm

S25



Me

Br

27 26 25 24 23
f1 (ppm)

2.8

———

g — S

68'8 — (/

80°0T — /

H/.—.N. T

Feeo
Fe60

86 84

8.8
f1 (ppm)

9.0

94 9.2

9.6

10.2 10.0 9.8

66'L ~_
0’8 S\
70'8 —
+0'8 —
S0'8-"

ST8~_
(T8~
(T8
628~

8.05 8.00

8.15 8.10
f1 (ppm)

8.20

8.30 8.25

9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 50 4.5 4.0 3.5 3.0 2.5 2.0 15 1.0 0.5 0.0
f1 (ppm)

9.5

10.0

€5'0C—

eIt —

8E'8TT ~
9E61T

0L
8c/aT /
89'87T
88 0ET -
6TEET
0S°€ET
89°€ET —
SSET 4
90°'SET
£9°6ET
TOTHT ~
TTEpT —
86'cHT <~

€€°95T —

29'8LT ~
vS6LT

180 175 170 165 160 155 150 145 140 135 130 125 120 115 110
f1 (ppm)

185

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

210

S26



6. 'H and °C spectra of compounds 13i-j
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7. 'H and C spectra of compound 14
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8. Biological evaluation of compounds 11a-k and 12a-j

Monitoring mycobacterial growth by luminometry — The minimal inhibitory concentration
(MIC) against mycobacteria of all synthesized compounds was evaluated by testing serial
dilutions. The in vitro assay was based on a method in which luminescent mycobacteria
transformed with pSMT1 luciferase reporter plasmid is used. The tested compounds were
solubilized in DMSO (Sigma-Aldrich) at stock concentrations of 10 mM. Serial dilutions of
each compound were made in liquid 7H9 medium [Middlebrook 7H9 broth based (Difco)] +
10% FCS (Gibco). Volumes of 20 pL of the serial dilutions were added in triplicate to 96
well, flat-bottomed micro well plates. The bacterial suspension was made by thawing and
dissolving a frozen Mycobacteria pellet in 7H9-10 % FCS. The dissolved pellet was passed
through a 5.0 uM filter (Millipore) to eliminate clumps and left for 1 hour to recover at 37 °C,
5% CO,. Next, the bacterial suspension was diluted in 7H9-10% FCS to obtain 50,000
Relative Light Units (RLU)/mL and a volume of 180 uL of bacteria was added to each well.
A bacterial replication was analyzed by luminometry after 6 days of incubation. The bacterial
suspension from each well was collected, and transferred to a black 96-well plate to evade
cross luminescence between wells. The luminescent signal was evoked by addition of the
substrate for the bacterial luciferase, 1% n-decanal in ethanol to each well by the multi plus
reader from Promega and the light emission in each well was measured.

Activity against multi-drug resistant M. tuberculosis - Antimicrobial activity of the
compounds was tested using the LAM-1 strain using the BACTEC™ MGIT™ 960 TB
detection system. The compounds were solubilized in DMSO at stock concentrations of 1
mg/mL. Serial dilutions of each compound were made in 7H9 containing 10% OADC, at 83-
fold the final concentrations. Mtb LAM-1 was pre-cultured in a 4 mL BACTEC vial to a
growth index (GI) of 300. Then 100 uL of this pre-culture was inoculated into a new 4 ml
BACTEC vial together with 100 pL of the serial dilutions of the compounds. As a positive
control for the resistance, the MDR LAM-1 culture was inoculated with 0.1 uM isoniazid.
The Gl was measured each day. To determine the ICgqg, the cultures, treated with the
compounds were compared with an untreated culture diluted 100 times upon inoculation.

Inhibition of intracellular Mtb growth - The compounds were tested on the murine J774
A.1 macrophage cell line infected with Mtb H37RV""*. The J774 macrophages were grown at
37°C, 5% CO, in complete DMEM medium until a semi confluent layer was formed. The
macrophages were washed in fresh complete DMEM medium and seeded in a flat-bottomed
96-well microwell plate at a cell density of 40,000 cells per well. The cells were left to
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recover overnight and were washed three times in complete DMEM medium. Mtb H37Rv"*

was grown at 37 °C in 7H9 containing 10% FCS and 0.2% hygromycin to an ODsg of 0.6—
1.0. The fully-grown bacterial suspension was measured and brought into complete DMEM-
Pen/Fung [DMEM medium containing 0.1% penicillin and 0.8% fungizone but without
gentamicin]. The synthesized compounds were solubilized in DMSO at stock concentrations
of 10 mM. Serial dilutions of the peptides were made in DMEM-Pen/Fung at two times the
concentration of each compound to be tested. A volume of 100 pL of the bacterial suspension
in DMEM-Pen/Fung containing 4000 RLU of bacteria (multiplicity of infection of 0.1) and
100 pL of the serial compound dilutions were added to the macrophage cultures. To measure
the effects of the compounds on intracellular growth of Mtb, the infected macrophages were
washed three times on day 5 to remove all extracellular bacteria, incubated 1 h with 1%
gentamicin to kill the residual extracellular bacteria, lysed with 200 uL 1% Triton X-100
(Sigma) and the wells washed four times with 200 uLL PBS. The lysate was transferred in a
2.5 mL tube together with the 4 PBS washings. One hundred pL of 1% n-decanal in ethanol
was added to the tube and the luminescence was measured. RLU values shown were obtained
from six replicate cultures. Cell viability of the macrophage culture was observed by Trypan

blue with a microscope.
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