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Piperine (7)
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Figure S1. Infrared spectrum (KBr) of piperine.
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Figure S2. 'H NMR spectrum (400 MHz, CDCls) of piperine (7).
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Figure S3. 3C NMR spectrum (126 MHz, CDCl3) of compound piperine (7).

Potassium piperate (8)
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Figure S4. Infrared spectrum (KBr) of potassium piperate.
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Figure S5. *H NMR spectrum (400 MHz, CDCls) of potassium piperate (8).
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Benzyl alcohols (10b-10d)

4-Methylbenzyl alcohol (10b)
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Figure S7. Infrared spectrum (KBr) of the compound 10b.
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Figure S8. 'H NMR spectrum (400 MHz, DMSO-dg) of the compound 10b.
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Figure S9. 3C NMR spectrum (101 MHz, DMSO-ds) of the compound 10b.
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Figure S10. 3C DEPT 135 NMR spectrum (101 MHz, DMSO-ds) of the compound 10b.



4-Bromobenzyl alcohol (10c)
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Figure S11. Infrared spectrum (KBr) of the compound 10c.
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Figure S12. 'H NMR spectrum (500 MHz, CDCls) of the compound 10c.
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Figure S13. *3C NMR spectrum (126 MHz, CDCls) of the compound 10c.
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Figure S14. *3C DEPT 135 NMR spectrum (126 MHz, CDCls) of the compound 10c.



3-Nitrobenzyl alcohol (10d)
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Figure S15. Infrared spectrum (KBr) of the compound 10d.
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Figure S16. *H NMR spectrum (400 MHz, CDClI3) of compound 10d.
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Figure S17. 3C NMR spectrum (101 MHz, CDCls) of the compound 10d.
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Figure S18. *3C DEPT 135 NMR spectrum (101 MHz, DMSO-ds) of the compound 10d.



Final compounds (12a-12d)

Benzyl piperate (12a)
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Figure S19. Infrared spectrum (KBr) of compound 12a.
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Figure S20. *H NMR spectrum (500 MHz, CDCI3) of compound 12a.
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Figure S21. 3C NMR spectrum (101 MHz, CDCls) of the compound 12a.
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4-Methylbenzyl piperate (12b)
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Figure S23. Infrared spectrum (KBr) of compound 12b.
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Figure S24. *H NMR spectrum (500 MHz, DMSO-ds) of compound 12b.
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Figure S25. 3C NMR spectrum (125 MHz, DMSO-ds) of compound 12b.
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4-Bromobenzyl piperate (12c)
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Figure S27. Infrared spectrum (KBr) of compound 12c.
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Figure S28. *H NMR spectrum (500 MHz, CDCls) of compound 12c.



Figure S30. HRMS (ESI) spectrum of the compound 12c.
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3-Nitrobenzyl piperate (12d)
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Figure S31. Infrared spectrum (KBr) of compound 12d.
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Figure S32. *H NMR spectrum (500 MHz, CDCls) of compound 12d.
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Figure S33. 3C NMR spectrum (125 MHz, CDCls) of the compound 12d.
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General procedure heterocyclic

Bromoacetophenones (14a-14d)

2-Bromo-1-phenylethanone (14a)
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Figure S35. '"H NMR spectrum (400 MHz, CDCl;) of compound 14a.
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Figure S36. 3C NMR spectrum (101 MHz, CDCls) of the compound 14a.



2-Bromo-1-(4-methylphenyl)ethanone (14b)
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Figure S37. '"H NMR spectrum (400 MHz, CDCl3) of compound 14b.
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Figure S38. 3C NMR spectrum (101 MHz, CDClIs) of the compound 14b.



2-Bromo-1-(4-bromophenyl)ethanone (14c)
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2-Amino-4-arylthiazoles (15a-15d)

100 —
%T ]
95 —
] 1N
g |
|
90 — , g ¢ | | [
] - © ®
J R Y n ] N\ g9 |
] 0 o 3 S , o ¥ o
@ ™ © © oS 29 4 3 ©
< ] ©® 2 © o © o
85 —| g < M - © o ~
- X ] ~
c & 33
J | S =3
J &
& ‘wjﬂ
<
— @ @
80 0 ) @
I Q
— 3] (]
] 8 a
o
3
75— o
70 —
1 g
65 — s
3
] R
60 —
LR R RA R R R A R A ot A S A e RARE

4000 3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1900 1800 1700 1600 1500 1400 1300 1200 1100 1000 900 800 700 600 500 400
cm-1

Figure S43. Infrared spectrum (KBr) of compound 15a.
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4-(p-Tolyl)thiazol-2-amine (15b)
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4-(4-Bromophenyl)thiazol-2-amine (15c)
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Figure S50. *H NMR spectrum (500 MHz, DMSO-ds) of compound 15c.
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Figure S51. 3C NMR spectrum (125 MHz, DMSO-d) of compound 15¢.

4-(3-Nitrophenyl)thiazol-2-amine (15d)
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N-(Arylthiazol-2-yl)-2-chloroacetamides (16a-16d)

2-Chloro-N-(4-phenylthiazol-2-yl)acetamide (16a)
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Figure S56. 3C NMR spectrum (101 MHz, CDCls) of the compound 16a.



2-Chloro-N-(4-(p-tolyl)thiazol-2-yl)acetamide (16b)
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Figure S57. '"H NMR spectrum (400 MHz, DMSO-ds) of compound 16b.
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Figure S58. 3C NMR spectrum (101 MHz, CDCls) of the compound 16b.



N-(4-(4-Bromophenyl)thiazol-2-yl)-2-chloroacetamide (16c)
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Figure S59. '"H NMR spectrum (500 MHz, DMSO-ds) of compound 16¢.
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Figure S60. 3C NMR spectrum (126 MHz, DMSO-ds) of the compound 16c.



2-Chloro-N-(4-(3-nitrophenyl)thiazol-2-yl)acetamide (16d)
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Figure S61. *H NMR spectrum (400 MHz, DMSO-ds) of compound 16d.
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Final compounds

2-0x0-2-((4-Phenylthiazol-2-yl)Jamino) piperate (17a)
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Figure S63. Infrared spectrum (KBr) of compound 17a.
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Figure S64. *H NMR spectrum (400 MHz, DMSO-ds) of compound 17a.



Figure S66. HRMS (ESI) spectrum of the compound 17a.
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Figure S65. **C NMR spectrum (100 MHz, DMSO-ds) of compound 17a.
Formula Predictor Result C23 H18N205 S
Mass 435.09986
Error Margin 10 ppm
DBE Range Not Used
Electron lons Both configurations
HC Ratio 0-3
Nitrogen Rule Not Used
Score Pred.(M) Pred. m/z Meas. m/z Diff. (mDa) Formulae (M) lon Diff. (ppm) Iso Score DBE
7248 434.09364 43510092 435.09986 -106 C23HI18N205S [M+H]+ -2.436 7099 16.0
1:MS(+) RT0.072-0.102] 2.94e5
43509986
100.00
%
436.10296
P
437.10038
’
000 - T T T T ' L T T T T T
4225 4250 4275 430.0 4325 4350 4375 4400 4425 4450 4475 450.0
m/z
[C23 H18 N2 05 S+H]+ 1.00e6
43510092
10000
%
436.10401
P
I 437.10169
’
0001+ T T T T L T . T T
4225 4250 4215 430.0 4325 4350 4375 4400 4425 4450 447.5 450.0
m/z



2-0x0-2-((4-(p-Tolyl)thiazol-2-yl)amino)ethyl piperate (17b)
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Figure S67. Infrared spectrum (KBr) of compound 17b.
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Figure S68. *H NMR spectrum (400 MHz, DMSO-ds) of compound 17b.
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Figure S69. *C NMR spectrum (100 MHz, DMSO-ds) of compound 17b.
@ LMCA T T T
Formula Predictor Result C24H20N205 S
Mass 449.11531
Error Margin 10 ppm
DBE Range Not Used
Electron lons Both configurations
HC Ratio 0-3
Nitrogen Rule Not Used
Score Pred.(M) Pred. m/z Meas. m/z Diff. (mDa) Formulae (M) lon Diff. (ppm) Iso Score DBE
7244 44810929 449.11657 449.11531 -126 C24H20N205S [M+H]+ -2.806 71.31 160
1:MS(+) RT:{0.067-0.080] 2.47e5
44911531
100.00
%
450.11844
’
45111654
’
000 + T T T T T r——— r T T T T \
438 440 442 444 446 448 450 452 454 456 458 460 462
m/z
[C24 H20 N2 05 S+H]+ 1.00e6
449.11657
100.00
%
450.11968
/
451.11752
%
0004 - R S . - - .
438 440 442 444 446 448 450 452 454 456 458 460 462
m/z

Figure S70. HRMS (ESI) spectrum of the compound 17b.



2-((4-(4-Bromophenyl)thiazol-2-yl)Jamino)-2-oxoethyl piperate (17c)
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Figure S71. Infrared spectrum (KBr) of compound 17c.
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Figure S73. 3C NMR spectrum (125 MHz, DMSO-ds) of compound 17c.
@ LMCA T T

Formula Predictor Result C23 H17N2O5 S Br
Mass 513.00992
Error Margin 10 ppm
DBE Range Not Used
Electron lons Both configurations
HC Ratio 0-3
Nitrogen Rule Not Used
Score Pred.(M) Pred. m/z Meas. m/z Diff. (mDa) Formulae (M) lon Diff. (ppm) Iso Score DBE
69.25 512.00416 513.01143 513.00992 -1.51 C23 H17 N2 O5S Br [M+H]+ -2.943 6792 16.0
1:MS(+) RT:{0.070-0.080] 1.66€5
515.00806
100.00 513.00992
%
516.01100
7
0.00 -1 T T T | t | t I T T T T T T T 1
490 495 500 505 510 515 520 525 530 535 540
m/z
[C23 H17 N2 O5 S Br+H]+ 1.00e6
515.00962
100.00 513.01143
%
516.01254
P
I I 517.01029
p
000 T T T T ——t——t T T T T T ,
490 495 500 505 510 515 520 525 530 535 540
m/z

Figure S74. HRMS (ESI) spectrum of the compound 17c.
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2-((4-(3-Nitrophenyl)thiazol-2-yl)amino)-2-oxoethyl piperate (17d)
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Figure S75. Infrared spectrum (KBr) of compound 17d.
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Figure S76. *H NMR spectrum (400 MHz, DMSO-ds) of compound 17d.

12.5 11.5 105 9.5 9.0 85 8.0 75

13.5




NONODWVUNOVARNON = OO O
MR MO T AN N T MWW S AN G000 R LI mNaS R
OO BB OGN IO T N NS ®S DN o e R )
vwonmsTsFITFEFTFTFTmmmmMmAanNadN——=00 O — SO aa B
e e I I B T R R R I e B R e I e T | O Tommoonm
L T e e | T
'
O 0w ~ o
T I
@ 00w =gre]
<+ < < < <
— - —
N N/
N N,
O n <k — M~
< o o ©
R N
\ | — b
/\Mﬂ | AW\NVMMJU\M o N
T T T T T T T
148.5 147.5 146.5
f1 (ppm)
P~ o 0 oo
S8 ~ o T T T
gy = 2 125 123 121 119
— — — = f1 (ppm)
[N | N
|
| '
W’WJ\N\AMMFWJL
L B e Bt
167 165 Fah
fL (ppm) —_— T
132 131 130
1 (ppm)
r X o i non ool ‘
(NSO 1 o I | I . [
T T T T T T T T T T T T T T T T T T T
180 170 160 150 140 120 120 110 100 90 80 70 60 50 40 30 20 10 0
f1 (ppm)
H 13
Figure S77. **C NMR spectrum (125 MHz, DMSO-ds) of compound 17d.
W LMCA T oo
Formula Predictor Result C23H17N3 075
Mass 480.08469
Error Margin 10 ppm
DBE Range Not Used
Electron lons Both configurations
HC Ratio 0-3
Nitrogen Rule Not Used
Score Pred.(M) Pred. m/z Meas. m/z Diff. (mDa) Formulae (M) lon Diff. (ppm) Iso Score DBE
71.49 479.07872 480.08600 480.08469 -131 Q3 H17N307S [M+H]+ -2.729 7017 170
1:MS(+) RT:{0.070-0.080] 3.18e5
480.08469
100.00
%
481.08771
P
482.08576
000 1— : : : -t . T
465 470 475 480 485 490 495
m/z
[C23 H17 N3 O7 S+H]+ 1.00e6
480.08600
100.00
%
481.08901
‘ 482.08692
p
000 1— : : - : : . ; :
465 470 475 480 485 490 495
m/z

Figure S78. HRMS (ESI) spectrum of the compound 17d.
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