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General

The starting ethyl (E)-4-(1-chloro-3-oxoprop-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate
(1) and azomethines 9 derived from 1 were synthesized according to the known literature
procedure [40]. p-Substituted anilines 2a—e, 2-chloroacetic acid (3), 2-nitrobenzyl-, benzyl-,

cyclohexyl-, and tert-butyl isocyanides 4a—d are commercially available.

Microwave experiments were performed using a monomode microwave reactor Monowave 300
from Anton Paar (operating frequency 2.45 GHz). The experiments were carried out in sealed
borosilicate vials. The reaction time was determined by the duration of irradiation of the reaction

mixture at a given temperature and did not include the heating and cooling period.

The course of the reactions and the purity of the obtained compounds were controlled by TLC
on ALUGRAM Xitra SIL G UV254 plates eluting with EtOAc, hexane, CHCI3 and their mixtures,

visualization under UV light and in iodine chamber.

Melting points of all synthesized compounds were determined with a Stuart SMP10 melting
point electronic device and were uncorrected. The NMR spectra were recorded in DMSO-ds
and CDClIs at 400 MHz (100 MHz for 3C) with a Varian MR-400 spectrometer, in all cases &-
scale of the chemical shifts was used. Mass spectra (ESI) were recorded in both positive and
negative ion detection modes on a Shimadzu LCMS-2020 spectrometer. Elemental analysis

was realized on EA-3000 CHNS-O analyzer (Eurovector, Italy).

X-ray diffraction studies were performed on an automatic “Bruker APEX II” diffractometer
(graphite monochromated MoKa radiation, CCD-detector, ¢@- and w-scanning). The structures
were solved by direct method using SHELXTL package [1]. Positions of the hydrogen atoms
were located from electron density difference maps and refined by “riding” model with Uiso =
NUeq Of the carrier atom (n = 1.5 for methyl and hydroxy groups and n = 1.2 for other hydrogen
atoms). The crystallographic data and experimental parameters are listed in Table S1. Final
atomic coordinates, geometrical parameters and crystallographic data have been deposited
with the Cambridge Crystallographic Data Centre, 11 Union Road, Cambridge, CB2 1EZ, UK
(fax: +44 1223 336033; e-mail: deposit@ccdc.cam.ac.uk). The deposition numbers are given
in Table S1.
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Table S1. The crystallographic data and experimental parameters for compounds 8c, 10d, 12e.

Parameter 8c 10d 12e
Unit cell

a, A 18.4279(16) 7.9849(9) 18.5878(16)
b, A 10.4917(8) 10.3167(13) 22.0376(16)
c, A 33.008(2) 11.5927(14) 14.5817(13)
a, deg 90.0 105.842(8) 90.0

B, deg 103.183(9) 102.053(8) 116.252(8)
v, deg 90.0 99.619(9) 90.0

v, A3 6213.7(9) 872.59(19) 5357.0(8)
F(000) 2624 344 2352
Crystal system Monoclinic Triclinic Monoclinic
Space group C2/c P1 C2/c

Z 8 2 8

u, mm? 1.533 0.087 1.673
Dealc, glcm? 1.354 1.219 1.411
20max, grad 50.0 50.0 50.0
Measured reflections 42628 12277 36858
Independent reflections 5481 3073 4734
Rint 0.0435 0.0723 0.0783
Reflections with F>40(F) 3638 1750 2567
Parameters 361 214 322

R1 0.0571 0.1042 0.0573
WR2 0.1502 0.3417 0.1529

S 1.021 1.118 1.004
CCDC number 2350875 2350876 2350874
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Synthetic aspects and procedures

Synthesis Ugi bisamides 5-8
Four-component procedure

(E)-4-(1-Chloro-3-oxoprop-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (1, 1.6 mmol) and
p-substituted aniline 2a—e (1.6 mmol) were added to a 10 mL screw cap vial and dissolved in 2
mL of solvent (EtOH, MeOH or MeCN). Then, 2-chloroacetic acid (3) and isocyanide 4a—d were
added to the resulting solution. The mixture is diluted with 2 mL of the corresponding solvent,
the vial was hermetically closed, and the mixture left to stir for 24—48 hours at a temperature of
25 °C. After that, the formed precipitate was collected by filtration and washed with cold solvent,
then dried in a vacuum drying oven at a temperature of 30 °C. In some cases, the solid products
were not pure or the products which did not precipitate out. In these cases, the solvents were
evaporated under vacuum, the residue dissolved in DMF, and poured onto ice. The precipitate
was filtered and washed with agueous ethanol. The crude product was purified by column

chromatography, eluent CHCIs/EtOAcC.
Three-component procedure

The corresponding azomethine 9a—c (1.6 mmol) were added to a 10 mL screw cap vial and
dissolved in 2 mL of EtOH. Then, 2-chloroacetic acid (3) and isocyanide (4a,b,d) were added
to the reaction mixture. The mixture was diluted with 2 mL of EtOH, the vial was hermetically
closed and the mixture left to stir for 24—-48 hours at a temperature of 25 °C. After that, the
formed precipitate was collected by filtration, washed with cold EtOH and dried in a vacuum

drying oven at a temperature of 30 °C.

In these ways, a library of 20 bisamides was obtained:

Ethyl (Z)-4-(1-chloro-3-(2-chloro-N-(4-methoxyphenyl)acetamido)-4-((2-
nitrobenzyl)amino)-4-oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (5a). Yield
55%, dirty yellowish solid, mp = 177-178 °C (with decomp.).

'H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.25 (t, 3H, -CH2CHs, J® 7.1), 1.96 (s, 3H, 5-
CHs), 2.05 (s, 3H, 3-CHs), 3.76 (s, 3H, -OCH3s), 3.93 (d, 1H, CH2Cl, J* 13.7), 4.08 (d, 1H, CH2ClI,
J?13.7), 4.19 (qd, 2H, -CH2CH3, J 7.1), 4.64 m (2H, CH2CeH4), 5.32 (d, =CH-, J° 8.8), 5.75 (d,
1H, CH, J 8.8), 6.96-8.05 (m, 8H, Ar), 8.83 (br.s, 1H, NHC(O), J® 5.6), 11.48 (s, 1H, NHPyrrole).
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13C NMR spectrum (DMSO-ds), 8, ppm: 10.75, 11.11, 14.39, 39.13-40.13 (1C, CH2Ph), 42.62,
55.36, 59.19, 60.35, 114.45, 116.72, 120.05, 123.66, 124.52, 125.65, 128.24, 129.22 (2C, Ar),
130.53 (2C, Ar), 131.23, 132.33, 132.41, 133.67, 133.95, 147.78, 159.24, 160.52, 166.01,
169.22.

Mass spectrum (ESI), m/z*: 617 (68%), 618 (25%), 619 (53%), 620 (18%), 621 (12%) [M+H]",
634 (22%), 636 (16%), 639 (100%), 640 (36%), 641 (68%), 642 (24%), 643 (16%), 644 (18%)
[M+Na]*, 655 (26%), 656 (11%), 657 (21%) [M+K]*, 680 (60%), 681 (23%), 682 (43%), 683
(16%) [M+ACN+Na]*.

Anal. Calcd (%) for C29H30CI2N4O7: C, 56.41; H, 4.90; N, 9,07. Found: C, 56.35; H, 4.95; N,
9.12.

Ethyl (Z)-4-(1-chloro-3-(2-chloro-N-(p-tolyl)acetamido)-4-((2-nitrobenzyl)amino)-4-
oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (5b). Yield 64%, yellowish solid,
mp = 179-180 °C (with decomp.).

'H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.25 (t, 3H, -CH2CH3, J° 7.1), 1.94 (s, 3H, 5-
CHs), 2.04 (s, 3H, 3-CHg), 2.31 (s, 3H, CeHsCHa), 3.92 (d, 1H, CH2Cl, J* 13.7), 4.08 (d, 1H,
CHzCl, J2 13.7), 4.19 (q, 2H, -CH2CH3s, J® 7.1), 4.59-4.70 (m, 2H, CH2C¢H4), 5.33 (d, =CH-, J3
8.7), 5.75 (d, 1H, CH, J® 8.8), 7.22-8.05 (m, 8H, Ar), 8.82 (br.t, 1H, NHC(O)), 11.47 (s, 1H,
NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 11.14, 11.51, 14.85 21.06, 39.34-40.61 (1C, CH2Ph),
42.99, 59.65, 60.82, 117.21, 120.53, 124.13, 124.97 (2C, Ar), 126.14, 128.71, 129.53, 129.75,
130.34 (2C, Ar), 132.80, 132.94, 134.12, 134.41, 136.66, 138.96, 148.29, 161.00, 166.27,
169.61.

Mass spectrum (ESI), m/z*: 601 (100%), 603 (70%), 602 (31%), 604 (22%) [M+H]*, 618 (35%),
620 (26%), 619 (15%) [M+NH4]", 623 (17%), 625 (11%), 624 (5%) [M+Na]", 639 (9%), 641
(8%), 640 (3%), [M+K]*; m/z—: 599 (100%), 601 (71%), 600 (40%), 602 (23%) [M-H]~, 637
(35%), 635 (31%), 639 (12%), 636 (10%) [M+CI]".

Anal. Calcd (%) for C29H30CI2N4Os: C, 57.91; H, 5.03; N, 9.32. Found: C, 58.12; H, 5.09; N,
9.24.

Ethyl (Z)-4-(3-(N-(4-bromophenyl)-2-chloroacetamido)-1-chloro-4-((2-nitrobenzyl)amino)-
4-oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (5c¢). Yield 63%, yellowish solid,
mp = 186 °C (with decomp.).
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'H NMR spectrum (DMSO-ds), &, ppm (J, Hz): 1.25 (t, 3H, -CH2CHs3), 1.93 (s, 3H, 5-CH3), 2.01
(s, 3H, 3-CHs3), 3.98 (d, CH2Cl, J? 14.3), 4.12-4.24 (m, 3H, CH2Cl, -CH2CH?3), 4.57-4.72 (m, 2H,
CH2CeHa4), 5.34 (d, =CH-, J® 8.6), 5.76 (d, 1H, CH, J° 8.6), 7.47-8.06 (m, 8H, Ar), 8.95 (br.s 1H,
NHC(O)), 11.51 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 10.65, 11.01, 14.38, 38.96-40.06 (1C, CH2Ph) 42.69,
59.20, 60.27,116.76,119.89, 122.10, 123.33, 124.53 (2C, Ar), 125.61, 128.26, 129.24, 131.57,
132.35 (2C, Ar), 133.04, 133.68, 133.88, 138.06, 147.77, 158.54, 160.51, 165.58, 169.18.
Mass spectrum (ESI), m/z*: 667 (100%), 669 (58%), 665 (49%), 668 (38%), 666 (17%), 670
(16%) [M+H]", 684 (90%), 682,1 (51%), 686 (49%), 685 (36%) [M+NH4]", 689,0 (48%), 687,0
(39%), 691,0 (22%), 690,0 (13%) [M+Na]*, 705 (52%), 703 (29%), 707 (28%), 706 (18%)
[M+K]*, 730 (65%), 728 (44%), 732 (30%), 731 (26%) [M+ACN+Na]*; m/z” : 665 (100%), 663
(50%), 667 (49%) [M-H]~, 701 (30%), 703 (22%), 699 (19%) [M+CI]".

Anal. Calcd (%) for C2sH27BrCl2N4Os: C, 50.47; H, 4.08; N, 8.41. Found: C, 50.30; H, 3.98; N,
8.45.

Ethyl (Z)-4-(1-chloro-3-(2-chloro-N-(4-(trifluoromethyl)phenyl)acetamido)-4-((2-
nitrobenzyl)amino)-4-oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (5d). Yield
54%, creamy solid, mp = 188-189 °C (with decomp.).

'H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.24 (t, 3H, -CH2CH3, J° 7.1), 1.86 (s, 3H, 5-
CHs), 1.93 (s, 3H, 3-CHs), 4.00 (d, 1H, CH2Cl, J? 14.3), 4.16-4.24 (m, 3H, CH2Cl, -CH2CH3),
4.60-4.71 (qd, 2H, CH2CsH4), 5.36 (d, =CH-, J° 8.4), 5.81 (d, 1H, CH, J°8.4), 7.52-8.09 (m, 8H,
Ar), 8.99 (br.t, 1H, NHC(O)), 11.49 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 10.99, 11.39, 14.83, 39.42-40.64 (1C, CH2Ph), 43.17,
59.67, 60.85, 117.24, 120.34, 122.99-129.42 (1C, CFs), 123.72, 125.01 (2C, Ar), 126.07,
127.03 (3C, Ar), 128.77, 129.78, 130.80, 132.76, 133.83, 134.16, 134.31, 142.98, 148.30,
160.97, 166.02, 169.68.

Mass spectrum (ESI), m/z*: 657 (17%), 655 (12%), 658 (8%), 659 (5%), [M+H]"; 677 (71%),
679 (58%), 678 (20%), 680 (15%) [M+Na]*, 693 (100%), 695 (86%), 694 (31%), 696 (28%),
697 (18%), 698 (5%), 699 (2%) [M+K]*, 718 (85%), 720 (68%), 719 (30%) [M+CH3CN+Na] *;
m/z~: 653 (100%), 655 (74%), 654 (20%), 656 (19%), 657 (11%), 658 (4%) [M-H]~, 691 (100%),
689 (98%), 693 (36%) [M+CI]".

Anal. Calcd (%) for C29H27Cl2F3N4Os: C, 53.14; H, 4.15; N, 8.55. Found: C, 52.81; H, 4.27; N,
8.39.
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Ethyl (Z2)-4-(1-chloro-3-(2-chloro-N-(4-chlorophenyl)acetamido)-4-((2-nitrobenzyl)amino)-
4-oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (5e). Yield 50%, creamy solid,
mp = 205-207 °C (with decomp.).

'H NMR spectrum (DMSO-ds), &, ppm (J, Hz): 1.25 (t, 3H, -CH2CHs, J® 7.2), 1.94 (s, 3H, 5-
CHs), 2.02 (s, 3H, 3-CHs3), 3.98 (d, 1H, CH2Cl, J? 14.3), 4.13-4.23 (m, 3H, CH2ClI, -CH2CH3),
4.65 (qd, 2H, CH2CeH4, J® 5.8), 5.34 (d, =CH-, J* 8.5), 5.77 (d, 1H, CH, J° 8.6), 7.42-7.78 (m,
8H, Ar), 8.95 (t, 1TH, NHC(O), J® 6.0), 11.51 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 5, ppm: 10.66, 11.04, 14.39, 39.02-40.02 (1C, CH2Ph), 42.65,
59.20, 60.36, 116.81, 119.94, 123.37, 124.51, 125.63, 128.26, 129.32, 129.40 (2C, Ar), 131.28
(2C, Ar), 132.34, 133.04, 133.53, 133.66, 133.87, 137.66, 147.83, 160.53, 165.66, 169.17.
Mass spectrum (ESI), m/z*: 621 (9%), 623 (6%) [M+H]"; 643 (14%), 645 (13%) [M+Na]*, 659
(85%), 660 (21%) [M+K]*, 661 (100%), 663 (41%), 662 (31%), 664 (11%) [M+CH3CN+H]*, 684
(13%), 686 (14%) [M+CH3CN+Na]*.

Anal. Calcd (%) for C2sH27CIsN4Os: C, 54.08; H, 4.38; N, 9.01. Found: C, 54.22; H, 4.26; N,
8.90.

Ethyl (Z)-4-(4-(benzylamino)-1-chloro-3-(2-chloro-N-(4-methoxyphenyl)acetamido)-4-
oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (6a). Yield 54% (61% in MeCN),
creamy solid, mp = 144-145 °C.

H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.25 (t, 3H, -CH2CHs, J® 7.0), 1.94 (s, 3H, 5-
CHs), 2.04 (s, 3H, 3-CHz3), 3.75 (s, 3H, -OCH3s), 3.92 (d, 1H, -CH2CI, J? 13.7), 4.09 (d, 1H, -
CH2Cl, J? 13.7), 4.19 (g, 2H, -CH2CHs, J® 7.0), 4.29 (dd, 1H, CH2CsHs, J? 14.9, J° 5.9), 4.41
(dd, 1H, CH2CeHs, J? 15.1, J® 6.1), 5.26 (d, 1H, =CH-, J® 8.7), 5.76 (d, 1H, CH, J° 8.6), 6.93-
7.41 (m, 4H, Ar), 7.23-7.33 (m, 5H, CH2CeHs), 8.78 (br.s, 1H, NHC(O)), 11.49 (s, 1H,
NHPyrrole).

13C NMR spectrum (DMSO-ds), &, ppm: 10.75, 11.10, 14.38, 38.94, 39.11, 39.28, 39.45, 39.61,
39.71, 39.78, 39.87, 39.95, 42.36, 42.67, 55.33, 59.18, 60.11, 114.39 (2C, Ar), 116.71, 120.10,
123.98 (2C, Ar), 125.65, 126.70, 127.08 (2C, Ar), 128.16 (2C, Ar), 130.61, 131.21, 132.16,
132.29, 139.21, 159.20, 160.52, 165.84, 168.71.

Mass spectrum (ESI), m/z*: 572 (100%), 574 (71%), 573 (36%), 575 (22%), 576 (14%) [M+H]",
594 (26%), 596 (19%), 595 (9%), 597 (6%) [M+Na]", 610 (13%), 612 (12%), 611 (5%), 613
(4%) [M+K]*, 635 (16%), 637 (12%), 636 (5%), 638 (4%) [M+CH3CN+Na]"; m/z~ 570 (100%),
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572 (61%), 571 (41%), 573 (19%), 574 (11%), 575 (5%) [M-H]~, 606 (77%), 607 (27%) [M+ClI]~
, 608 (85%), 610 (30%), 609 (29%), 611 (12%) [M+K-2H]".

Anal. Calcd (%) for C29H31CI2N3Os: C, 60.84; H, 5.46; N, 7.34. Found: C, 60.57; H, 5.56; N,
7.20.

Ethyl (2)-4-(4-(benzylamino)-1-chloro-3-(2-chloro-N-(p-tolyl)acetamido)-4-oxobut-1-en-1-
yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (6b). Yield 69%, white solid, mp = 173-175 °C.
H NMR spectrum (DMSO-ds), &, ppm (J, Hz): 1.25 (t, 3H, -CH2CHs3, J% 7.1), 1.93 (s, 3H, 5-
CHs3), 2.02 (s, 3H, 3-CHz3), 2.30 (s, 3H, CeHaCH3), 3.91 (d, 1H, -CH2Cl, J? 13.8), 4.09 (d, 1H, -
CH:Cl, J2 13.8), 4.19 (q, 2H, -CH2CH3s, J® 7.1), 4.30 (dd, 1H, CH2CsHs, J? 15.1, J° 5.9), 4.41
(dd, 1H, CH2CeHs, J% 15.2, J° 6.1), 5.27 (d, 1H, =CH-, J° 8.7), 5.76 (d, 1H, CH, J° 8.6), 7.17-
7.31 (m, 9H, Ar), 8.78 (br.s, 1H, NHC(O)), 11.48 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), &, ppm: 10.69, 11.04, 14.38, 20.59, 38.98, 39.14, 39.31, 39.48,
39.56, 39.65, 39.81, 39.98, 42.38, 42.62, 59.17, 60.08, 116.71, 120.10, 123.96, 125.65, 126.70,
127.08 (2C, Ar), 128.16 (2C, Ar), 129.15 (2C, Ar), 129.81 (2C, Ar), 132.23, 136.15, 138.41,
139.23, 160.52, 165.60, 168.64.

Mass spectrum (ESI), m/z*: 556 (100%), 558 (75%), 557 (33%), 559 (24%), 560 (15%) [M+H]",
573 (8%), 575 (6%), 574 (3%) [M+NHa4]*, 594 (18%), 596 (15%), 595 (6%), 597 (5%) [M+K]*;
m/z~ 554 (100%), 556 (60%), 555 (30%), 557 (210%), 558 (14%) [M-H]~, 590 (21%), 591 (9%)
[M+CI]~, 592 (24%), 593 (8%) [M+K-2H]".

Anal. Calcd (%) for C29H31CI2N30O4: C, 62.95; H, 5.62; N, 7.55. Found: C, 62.68; H, 5.42; N,
7.73.

Ethyl (Z)-4-(4-(benzylamino)-3-(N-(4-bromophenyl)-2-chloroacetamido)-1-chloro-4-
oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (6c). Yield 72%, white solid, mp =
193-195 °C.

'H NMR spectrum (DMSO-ds), &, ppm (J, Hz): 1.25 (t, 3H, -CH2CHs, J° 7.1), 1.92 (s, 3H, 5-
CHs), 2.00 (s, 3H, 3-CH3), 3.96 (d, 1H, -CH2Cl, J? 14.0), 4.14 (d, 1H, -CH2Cl, J* 14.2), 4.19 (q,
2H, -CH2CH3s, J® 7.1), 4.29 (d, 1H, CH2CeHs, J° 14.3), 4.40 (d, 1H, CH2CeHs, J® 14.3), 5.29 (d,
1H, =CH-, J® 8.4), 5.75 (d, 1H, CH, J*® 8.6), 7.29 (m, 5H, CH2CeHs), 7.57 (m, 4H, CsHa), 8.77
(br.s, 1H, NHC(O)), 11.48 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), &, ppm: 10.66, 11.01, 14.38, 38.97, 39.13, 39.30, 39.47, 39.63,
39.72,39.80, 39.89, 39.97,42.38, 42.73,59.19, 60.09, 116.75, 119.94, 122.06, 123.61, 125.61,

S8



126.73, 127.09 (2C, Ar), 128.18 (3C, Ar), 131.65 (2C, Ar), 132.31 (2C, Ar), 132.82, 138.07,
139.12, 160.51, 165.40, 168.65.

Mass spectrum (ESI), m/z*: 622 (77%), 620 (45%), 624 (39%), 623 (25%), 621 (13%), 625
(11%), 626 (7%) [M+H]", 644 (54%), 642 (37%), 646 (28%), 645 (18%), 647 (14%), 643 (11%)
[M+Na]*, 667 (100%), 665 (61%), 669 (49%), 668 (33%), 666 (20%), 670 (17%) [M+2Na-H]*;
m/z~ 620 (44%), 618 (26%), 622 (23%), 621 (15%), 623 (6%), 619 (5%) [M-H]~, 656 (100%),
658 (71%) 654 (51%), 657 (34%), 660 (22%), 659 (21%), 655 (11%) [M+K-2H]".

Anal. Calcd (%) for C29H28BrCI2N3Oa4: C, 54.13; H, 4.54; N, 6.76. Found: C, 53.90; H, 4.69; N,
6.54.

Ethyl (Z2)-4-(4-(benzylamino)-1-chloro-3-(2-chloro-N-(4-
(trifluoromethyl)phenyl)acetamido)-4-oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-
carboxylate (6d). Yield 49% (63% in MeCN), white solid, mp = 145-147 °C.

'H NMR spectrum (DMSO-ds), &, ppm (J, Hz): 1.24 (t, 3H, -CH2CHs, J® 7.0), 1.84 (s, 3H, 5-
CHs), 1.92 (s, 3H, 3-CHs), 3.99 (d, 1H, -CH2Cl, J? 14.7), 4.14-4.25 (m, 3H, -CH2Cl, -CH2CHj3),
4.33 (d, 1H, CH2CeHs, J° 14.6), 4.41 (d, 1H, CH2CsHs, J° 14.8), 5.31 (d, 1H, =CH-, J° 8.4), 5.80
(d, 1H, CH, J° 8.2), 7.27-7.34 (m, 5H, CH2CeHs), 7.77-7.87 (m, 4H, CeHa), 8.92 (br.s, 1H,
NHC(0)), 11.49 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 10.52, 10.89, 14.34, 38.97, 39.14, 39.31, 39.47, 39.57,
39.64, 39.81, 39.97, 42.41, 42.76, 59.17, 60.20, 116.73, 119.88, 123.52, 125.57, 126.49 (3C,
Ar, C-CF3), 126.74 (2C, Ar), 127.09 (2C, Ar), 128.19 (2C, Ar), 130.38 (2C, Ar), 132.25, 133.14,
139.10, 142.54, 160.48, 165.35, 168.68.

Mass spectrum (ESI), m/z*: 610 (100%), 612 (75%), 611 (28%), 613 (21%), 614 (15%) [M+H]",
627 (26%), 629 (20%), 628 (9%), 630 (5%) [M+NH4]", 632 (11%), 634 (7%) [M+Na]", 648
(52%), 650 (43%), 649 (15%), 651 (14%), 652 (12%), 653 (5%) [M+K]*; m/z~ 608 (100%), 610
(67%), 609 (28%), 611 (23%), 612 (14%) [M-H]", 644 (53%), 645 (18%) [M+CI]~, 646 (48%),
648 (19%), 647 (18%), 649 (6%) [M+K-2H]".

Anal. Calcd (%) for C29H27CI2F3N3Oa4: C, 57.06; H, 4.62; N, 6.88. Found: C, 57.31; H, 4.31; N,
6.77.

Ethyl (2)-4-(4-(benzylamino)-1-chloro-3-(2-chloro-N-(4-chlorophenyl)acetamido)-4-
oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (6e). Yield 93%, white solid, mp =
193-195 °C.
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'H NMR spectrum (DMSO-ds), &, ppm (J, Hz): 1.25 (t, 3H, -CH2CHs, J3 7.1), 1.92 (s, 3H, 5-
CHs), 2.00 (s, 3H, 3-CHs3), 3.96 (d, 1H, -CH2Cl, J? 13.9), 4.13 (s, 1H, -CH2Cl, J2 14.2), 4.18 (q,
2H, -CH2CH3s, J* 7.0), 4.30 (dd, 1H, CH2CeHs), 4.41 (dd, 1H, CH2CeHs), 5.28 (d, 1H, =CH-, J3
8.6), 5.76 (d, 1H, CH, J° 8.6), 7.22-7.57 (m, 9H, CH2CsHs, Ar), 8.84 (br.s, 1H, NHC(0O)), 11.48
(s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 10.67, 11.02, 14.38, 38.97, 39.14, 39.30, 39.39, 39.47,
39.56, 39.64, 39.73, 39.80, 39.89, 39.97, 40.06, 42.38, 42.74, 59.19, 60.12, 116.75, 119.93,
123.61, 125.60, 126.72, 127.09 (2C, Ar), 128.17 (2C, Ar), 129.34 (2C, Ar), 131.34 (2C, Ar),
132.31, 132.81, 133.45, 137.64, 139.13, 160.51, 165.45, 168.66.

Mass spectrum (ESI), m/z*: 576 (94%), 578 (91%), 580 (32%), 577 (28%), 579 (26%) [M+H]",
600 (33%), 598 (32%), 602 (13%), 599 (11%), 601 (9%) [M+Na]*, 623 (100%), 621 (97%), 625
(40%), 622 (35%), 624 (34%) [M+2Na-H]*, 641 (27%), 639 (23%), 640 (10%), 642 (10%)
[M+CHsCN+Na]*; m/z™: 576 (45%), 574 (41%), 578 (16%), 577 (15%), 575 (14%) [M-H]", 612
(100%), 610 (73%), 614 (51%), 613 (34%), 611 (17%), 615 (14%) [M+CI]".

Anal. Calcd (%) for C2sH2sClsN3O4: C, 58.30; H, 4.89; N, 7.28. Found: C, 57.99; H, 5.08; N,
7.59.

Ethyl (Z)-4-(1-chloro-3-(2-chloro-N-(4-methoxyphenyl)acetamido)-4-(cyclohexylamino)-
4-oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (7a). Yield 59%, yellow solid,
mp = 94-95 °C.

H NMR spectrum (DMSO-ds), &, ppm (J, Hz): 1.09-1.33 (m, 8H, CsH11-, -CH2CHs3,), 1.51-1.80
(5H, CeHa1-), 1.98 (s, 5-CHs, 3H), 2.06 (s, 3-CHs, 3H), 3.57 (br. s, 1H, CsHi1-), 3.75 (s, 3H, -
OCHs), 3.89 (d, 1H, -CH2Cl, J2 13.7), 4.06 (d, 1H, -CH2Cl, J? 13.6), 4.19 (q, 2H, -CH>CH3), 5.18
(d, =CH-, J® 8.5), 5.68 (d, 1H, CH, J® 8.4), 6.95-7.42 (m, 4H, Ar), 7.98 (d, 1H, NHC(O)), 11.46
(s, 1TH, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 11.27, 11.62, 14.91, 25.14 (2C), 25.66, 32.71, 32.81,
43.16, 48.54, 55.83, 59.69, 60.33, 114.79 (2C), 117.23, 120.66, 124.83 (2C), 126.16, 131.21,
131.73, 132.48, 132.87, 159.68, 161.07, 166.17, 168.15.

Mass spectrum (ESI), m/z*: 564 (100%), 566 (75%), 565 (32%), 567 (23%), 568 (14%) [M+H]",
586 (23%), 588 (21%), 587 (5%), 589 (5%) [M+Na]", 602 (28%), 604 (27%), 603 (32%), 605
(23%) [M+K]*, 627 (62%), 629 (51%), 628 (18%) [M+ACN+Na]"; m/z": 562 (38%), 564 (31%),
565 (8%), 563 (5%) [M-H]~, 600 (100%), 598 (88%), 602 (28%), 601 (27%), 599 (15%) [M+CI]~
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Anal. Calcd (%) for C29H3sCI2N3Os: C, 59.58; H, 6.25; N, 7.44. Found: C, 59.89; H, 6.38; N,
7.28.

Ethyl (Z)-4-(1-chloro-3-(2-chloro-N-(p-tolyl)acetamido)-4-(cyclohexylamino)-4-oxobut-1-
en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (7b). Yield 87%, yellow solid, mp = 99-100
°C.

'H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.17-1.32 (m, 8H, CesHa1-, -CH2CH3), 1.49-1.78
(m, 5H, CeH11-), 1.96 (s, 3H, 5-CH3), 2.04 (s, 3H, 3-CH3), 2.29 s (3H, CH3-Ar), 3.58 (br. s, 1H,
CsH11-), 3.88 (d, 1H, -CH2Cl, J? 13.8), 4,05 (d, 1H, -CH2Cl, J? 14.0), 4.18 (g, 2H, -CH2CH?3),
5.18 (d, =CH-, J° 8.4), 5.68 (d, 1H, CH, J® 8.5), 7.21-7.38 (m, 4H, Ar), 8.00 d (1H, NHC(O)),
11.47 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 11.19, 11.55, 14.90, 21.10, 25.11, 25.16, 25.66, 32.71,
32.81, 43.09, 48.55, 59.68, 60.30, 117.23, 120.66, 124.79, 126.17, 129.78 (2C, Ar), 130.21
(2C, Ar), 132.57, 132.88, 136.65, 138.85, 161.07, 165.95, 168.10.

Mass spectrum (ESI), m/z*: 548 (100%), 550 (78%), 549 (32%), 551 (25%), 552 (15%), 553
(4%) [M+H]*, 570 (25%), 572 (18%) [M+Na]*, 586 (29%), 588 (22%), 587 (11%), 589 (10%)
[M+K]*, 611 (70%), 613 (55%) [M+CH3sCN+Na]*; m/z™: 546 (31%), 548 (27%), 547 (9%) [M-H]
, 584 (100%), 582 (78%), 586 (30%), 585 (29%), 583 (15%) [M+CI]".

Anal. Calcd (%) for C2sH3sCl2N3O4: C, 61.31; H, 6.43; N, 7.66. Found: C, 61.04; H, 6.62; N,
7.49.

Ethyl (2)-4-(3-(N-(4-bromophenyl)-2-chloroacetamido)-1-chloro-4-(cyclohexylamino)-4-
oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (7c). Yield 64%, white solid, mp =
138-139 °C.

H NMR spectrum (DMSO-ds), &, ppm (J, Hz): 1.13-1.26 (m, 8H, CesHai1-, -CH2CH3), 1.54-1.74
(m, 5H, CeH11-), 1.94 (s, 3H, 5-CH3s), 2.02 (s, 3H, 3-CHs), 3.57 (br. s, 1H, CsH11-), 3.94 (d, 1H,
-CH2Cl, J? 13.9), 4.12-4.21 (m, 3H, -CH2Cl, -CH2CH3), 5.17 (d, =CH-, J* 8.3), 5.66 (d, 1H, CH,
J38.4), 7.49-7.63 (m, 4H, Ar), 8.12 (d, 1H, NHC(O)), 11.49 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), &, ppm: 11.17, 11.53, 14.92, 25.08, 25.14, 25.65, 32.72, 32.81,
43.24, 48.56, 59.72, 60.33, 117.26, 120.48, 122.50, 124.48, 126.13, 132.26 (2C, Ar), 132.72
(2C, Ar), 132.90, 133.13, 138.60, 161.06, 165.73, 168.11.

Mass spectrum (ESI), m/z*: 614 (28%), 612 (17%), 616 (12%) [M+H]*, 652 (27%), 650 (15%),
654 (13%) [M+K]*, 677 (100,0%), 675 (63%), 679 (58%), 678 (35%), 676 (21%), 680 (17%)
[M+CHsCN+Na]".
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Anal. Calcd (%) for C27H32BrCI2N3Oa4: C, 52.87; H, 5.26; N, 6.85. Found: C, 52.80; H, 5.35; N,
6.77.

Ethyl (2)-4-(1-chloro-3-(2-chloro-N-(4-(trifluoromethyl)phenyl)acetamido)-4-
(cyclohexylamino)-4-oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (7d). Yield
79%, dark yellow solid, mp = 113-115 °C.

H NMR spectrum (DMSO-ds), &, ppm (J, Hz): 1.13-1.26 (m, 8H, CsH11-, -CH2CHs3,), 1.54-1.76
(m, 5H, CeH11-), 1.87 (s, 3H, 5-CH3s), 1.94 (s, 3H, 3-CHs), 3.58 (br. s, 1H, CeH11-), 3.96 (d, 1H,
-CH2Cl, J? 14.0), 4.15-4.20 (m, 3H, -CH2Cl, -CH2CH?a), 5.20 (d, =CH-, J* 8.2), 5.70 (d, 1H, CH,
J38.2), 7.76-7.85 (m, 4H, Ar), 8.17 (d, 1H, NHC(O)), 11.47 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 11.04, 11.41, 14.89, 25.06, 25.12, 25.65, 32.72, 32.80,
43.28, 48.59, 59.70, 60.46, 117.23,120.42, 123.06-129.33 (2C, C-CFs3), 124.38, 126.09, 126.88
(2C, Ar), 129.33, 130.96 (2C, Ar), 132.83, 133.42, 143.06, 161.02, 165.68, 168.13.

Mass spectrum (ESI), m/z*: 602 (28%), 604 (20%), 603 (11%), 605 (8%) [M+H]*, 640 (18%),
642 (14%), 641 (6%), 643 (3%), 644 (2%) [M+K]", 665 (100%), 667 (77%), 666 (40%), 668
(27%) [M+CH3CN+Na]".

Anal. Calcd (%) for C2sH32Cl2F3N3Oa: C, 55.82; H, 5.35; N, 6.97. Found: C, 55.91; H, 5.43; N,
6.78.

Ethyl (Z)-4-(1-chloro-3-(2-chloro-N-(4-chlorophenyl)acetamido)-4-(cyclohexylamino)-4-
oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (7e). Yield 72%, yellow solid, mp
= 103-105 °C.

'H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.07-1.34 (m, 8H, CeH11-, -CH2CH3,), 1.50-1.78
(m, 5H, CeH11-), 1.96 (s, 3H, 5-CH3s), 2.03 (s, 3H, 3-CHs), 3.58 (br. s, 1H, CeH11-), 3.93 (d, 1H,
-CH2Cl, J? 14.0), 4.13 (d, 1H, -CH2Cl, J? 14.0), 4.19 (q, 2H, -CH2CHs, J%7.3), 5.19 (d, =CH-, J®
8.3), 5.67 (d, 1H, CH, J® 8.6), 7.45-7.61 (m, 4H, Ar), 8.09 (d, 1H, NHC(O)), 11.48 (s, 1H,
NHPyrrole).

13C NMR spectrum (DMSO-ds), 5, ppm: 10.63, 11.01, 14.38, 24.57 (2C, Cy), 25.13, 32.26 (2C,
Cy), 39.02, 39.19, 39.35, 39.52, 39.69, 39.78, 39.85, 39.95, 40.02, 42.64, 48.06, 59.16, 59.87,
116.77, 120.00, 123.99, 125.59, 129.21 (2C, Ar), 131.41 (2C, Ar), 132.34, 132.56, 133.38,
137.66, 160.53, 165.27, 167.56.

Mass spectrum (ESI), m/z*: 570 (100%), 568 (98%), 572 (36%), 569 (28%), 571 (26%), 573
(10%), 574 (5%) [M+H]*; 633 (37%), 631 (34%), 635 (14%), 632 (10%), 634 (10%)
[M+CHsCN+Na]*; m/z: 566 (26%), 568 (26%), 567 (13%), 570 (10%), 569 (9%) [M-H]~, 602
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(71%), 603 (26%) [M+CI]~; 604 (100%), 606 (51%), 605 (34%), 607 (16%), 608 (12%) [M+K-
2H]".
Anal. Calcd (%) for C27H32CIsN3O4: C, 57.00; H, 5.67; N, 7.39. Found: C, 56.91; H, 5.82; N,
7.48.

Ethyl (2)-4-(4-(tert-butylamino)-1-chloro-3-(2-chloro-N-(4-methoxyphenyl)acetamido)-4-
oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (8a). Yield 65%, white solid, mp =
124-125 °C.

'H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.25 (m, 12H, -CH2CHa, t-Bu), 1.99 (s, 3H, 5-
CHs), 2.06 (s, 3H, 3-CHz3), 3.75 (s, 3H, -OCH3s), 3.90 (d, 1H, CH2Cl, J? 13.8), 4.05 (d, 1H, CH2Cl,
J213.8), 4.19 (q, 2H, -CH2CHs, J® 7.2), 5.16 (d, =CH-, J° 8.6), 5.64 (d, 1H, CH, J® 8.6), 6.95-
7.42 (m, 4H, CsHa), 7.62 (s, 1H, NH(CO)), 11.45 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 10.71, 11.06, 14.37, 28.42 (3C, t-Bu), 42.60, 50.49,
55.30, 59.16, 60.22, 114.26 (2C, Ar), 116.73, 120.18, 124.49 (2C, Ar), 125.60, 130.70, 131.30,
131.93, 132.29, 159.15, 160.54, 165.64, 168.12.

Mass spectrum (ESI): m/z*: 538 (100%), 540 (78%), 539 (32%), 541 (21%), 542 (12%) [M+H]";
576 (6%) [M+K]*; 601 (39%), 603 (30%), 602 (8%), [M+CH3CN+Na]"; m/z": 536 (100%), 538
(73%), 537 (32%), 539 (20%), [M-H]~; 572 (100%), 574 (100%), 576 (32%), 573 (31%), 575
(30%), [M+CI]".

Anal. Calcd (%) for C26H33Cl2N3Os: C, 58.00; H, 6.18; N, 7.80. Found: C, 57.74; H, 6.03; N,
7.67.

Ethyl (Z2)-4-(4-(tert-butylamino)-1-chloro-3-(2-chloro-N-(p-tolyl)acetamido)-4-oxobut-1-
en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (8b). Yield 69%, yellowish solid, mp = 112-
113 °C.

'H NMR spectrum (DMSO-ds), &, ppm (J, Hz): 1.25 (m, 12H, -CH2CHa, t-Bu), 1.95 (s, 3H, 5-
CHs), 2.04 (s, 3H, 3-CHs3), 2.30 (s, 3H, ArCHs3), 3.89 (d, 1H, CH2Cl, J? 13.8), 4.05 (d, 1H, CH2Cl,
J213.8), 4.18 (q, 2H, -CH2CHs3, J° 7.1), 5.13 (d, =CH-, J® 8.5), 5.63 (d, 1H, CH, J* 8.5), 7.21-
7.38 (m, 4H, CeHa4), 7.69 (s, 1H, NH(CO)), 11.48 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 11.18, 11.53, 14.91, 21.12, 28.96 (3C, t-Bu), 43.10,
51.03, 59.70, 60.68, 117.23, 120.68, 124.97, 126.12, 129.81 (2C, Ar), 130.19 (2C, Ar), 132.54,
132.83, 136.70, 138.81, 161.06, 165.92, 168.59.

Mass spectrum (ESI), m/z*: 522 (100%), 524 (79%), 523 (30%), 525 (21%), 526 (18%), 527
(3%) [M+H]*, 560 (30%), 562 (22%), 561 (8%), 563 (7%), 564 (5%) [M+K]", 585 (80%), 587
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(55%), 586 (24%), 588 (20%), 589 (11%), 590 (4%) [M+CH3CN+Na]"; m/z—: 520 (100%), 522
(68%), 521 (30%), 523 (20%) [M-H]~; 558 (92%), 556 (85%), 560 (32%), 557 (28%) [M+CI]".
Anal. Calcd (%) for C26H33CIl2N3O4: C, 59.77; H, 6.37; N, 8.04. Found: C, 59.44; H, 6.28; N,
7.89.

Ethyl (Z)-4-(3-(N-(4-bromophenyl)-2-chloroacetamido)-4-(tert-butylamino)-1-chloro-4-
oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (8c). Yield 79%, yellowish solid,
mp = 122-123 °C.

'H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.25 (m, 12H, -CH2CHa, t-Bu), 1.94 (s, 3H, 5-
CHs), 2.02 (s, 3H, 3-CHs), 3.95 (d, 1H, CH2Cl, J? 14.3), 4.13 (d, 2H, CH2Cl), 4.17 (g, 2H, -
CH2CHs, J* 7.1), 5.13 (d, 1H, =CH-, J® 8.3), 5.63 (d, 1H, CH, J*8.3), 7.49-7.64 (m, 4H, CeHa),
7.83 (s, 1H, NH(CQ)), 11.50 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 11.10, 11.46, 14.87, 28.92 (3C, t-Bu), 43.21, 51.03,
59.68, 60.69, 117.25, 120.50, 122.43, 124.68, 126.04, 132.28 (2C, Ar), 132.66 (2C, Ar), 132.81,
133.04, 138.63, 161.01, 165.64, 168.58.

Mass spectrum (ESI), m/z*: 588 (100%), 586 (67%), 590 (55%), 589 (30%), 587 (15%), 591
(14%), 592 (9%) [M+H]*, 628 (13%), 624 (7%), 626 (5%) [M+K]", 651 (40%), 649 (24%), 653
(21%), 652 (14%), 650 (6%), 653 (6%) [M+ACN+Na]"; m/z~: 586 (16%), 584 (10%), 588 (9%),
587 (5%), 585 (4%) [M-H]~, 622 (100%) 624 (65%), 620 (49%), 623 (37%), 625 (22%), 621
(21%) [M-CI]".

Anal. Calcd (%) for C2sH30BrCI2N3Oa4: C, 51.12; H, 5.15; N, 7.15. Found: C, 50.73; H, 5.28; N,
7.01.

Ethyl (Z)-4-(4-(tert-butylamino)-1-chloro-3-(2-chloro-N-(4-
(trifluoromethyl)phenyl)acetamido)-4-oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-
carboxylate (8d). Yield 64%, white solid, mp = 103-104 °C.

'H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.23 (t, 3H, -CH2CH3, J° 7.1), 1.27 (s, 9H, t-Bu),
1.88 (s, 3H, 5-CHs), 1.95 (s, 3H, 3-CH3), 3.98 (d, CH2Cl, J* 14.2), 4.15-4.20 (m, 3H, CHClI, -
CH2CHs,), 5.16 (d, =CH-, J° 8.2), 5.68 (d, 1H, CH, J%8.2), 7.79-7.84 (m, 4H, CeHa), 7.89 (s, 1H,
NH(CQO)), 11.47 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 10.98, 11.35, 14.84, 28.91 (3C, t-Bu), 43.25, 51.05,
59.65, 60.81, 117.22, 120.45, 121.68-127.09 (1C, CFs-C*") 124.61, 126.01, 126.82 (2C, Ar),
129.35-129.56 (1C, CFs-C*"), 131.01 (2C, Ar), 132.74,133.32, 143.10, 160.98, 165.58, 168.57.

S14



Mass spectrum (ESI), m/z*: 576 (18%), 578 (16%), 577 (3%) [M+H]*; 614 (17%), 616 (12%),
615 (4%) [M+K]*, 639 (100%), 641 (80%), 640 (32%), 642 (25%), 643 (17%), 644 (4%)
[M+CHsCN+Na]*; m/z™: 574 (71%), 576 (46%), 575 (12%), 577 (10%), 578 (9%), 579 (3%) [M-
H]~, 612 (100%), 610 (91%), 614 (38%), 611 (16%), 613 (26%), 615 (10%) [M+CI]".

Anal. Calcd (%) for C26H30CIl2F3N3Oa: C, 54.18; H, 5.25; N, 7.29. Found: C, 54.23; H, 5.06; N,
7.24.

Ethyl (2)-4-(4-(tert-butylamino)-1-chloro-3-(2-chloro-N-(4-chlorophenyl)acetamido)-4-
oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (8e). Yield 58%, white solid, mp =
112-114 °C.

'H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.24 (t, 3H, -CH2CH3, J° 7.0), 1.27 (s, 9H, t-Bu),
1.96 (s, 3H, 5-CHz), 2.03 (s, 3H, 3-CHz), 3.95 (d, CH2Cl, J? 14.1), 4.12 (d, 1H, CH2Cl, J? 14.0),
4.19 (q, 2H, -CH2CH3, J37.0), 5.15 (d, =CH-, J® 8.4), 5.64 (d, 1H, CH, J38.3), 7.46-7.60 (m, 4H,
CeHa), 7.78 (s, 1H, NHBu-t), 11.47 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 10.61, 10.98, 14.36, 28.42 (3C, t-Bu), 39.17, 39.34,
39.50, 39.67, 39.77, 39.84, 40.00, 42.66, 50.54, 59.16, 60.26, 116.78, 120.03, 124.20, 125.54,
129.19 (2C, Ar), 131.46 (2C, Ar), 132.29, 132.52, 133.34, 137.72, 160.52, 165.22, 168.05.
Mass spectrum (ESI), m/z*: 544 (100%), 542 (98%), 546 (37%), 545 (26%), 543 (25%), 547
(10%), 548 (4%) [M+H]*, 607 (61%), 605 (59%), 609 (23%), 608 (19%), 606 (18%), 610 (6%)
[M+CHsCN+Na]*; m/z™: 540 (42%), 542 (40%), 541 (15%), 544 (13%), 543 (12%) [M-H]", 576
(75%), 577 (29%) [M+CI]~, 578 (100%), 580 (52%), 579 (34%), 581 (15%), 582 (12%) [M+K-
2H]".

Anal. Calcd (%) for C2sH30CIsN3Oa4: C, 55.31; H, 5.57; N, 7.74. Found: C, 55.07; H, 5.62; N,
7.65.
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Post-Ugi transformations
Procedure A

Ethyl (Z2)-4-(1-chloro-3-(2-chloro-N-(4-(trifluoromethyl)phenyl)acetamido)-4-((2-
nitrobenzyl)amino)-4-oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (5d, 0.3 mmol)
and 3 mL of MeOH were added to a 10 mL screw cap vial. While stirring, 36% aqueous HCI
solution (1.5 mmol) was added dropwise. The vial was hermetically closed and the mixture
stirred for 3 hours immersed in a glycerol bath with a temperature of 80 °C. After that, the
reaction mixture was cooled to 4 °C and left overnight. The formed precipitate was collected by
filtration, washed with cold solvent, then dried in a vacuum drying oven at a temperature of
30 °C.

Procedure B

Ethyl (Z)-4-(1-chloro-3-(2-chloro-N-(4-(trifluoromethyl)phenyl)acetamido)-4-((2-

nitrobenzyl)amino)-4-oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (5d, 0.3 mmol)
and 3 mL of EtOH were added to a 10 mL screw cap vial. While stirring, 36% aqueous HCI
solution (1.5 mmol) was added dropwise. The vial was hermetically closed and the mixture
stirred for 15 minutes under MW irradiation with a temperature of 120 °C. After that, the reaction
mixture was cooled to 4 °C and left overnight. The formed precipitate was collected by filtration,

washed with cold solvent, then dried in a vacuum drying oven at a temperature of 30 °C.
Procedure C

Ethyl (Z2)-4-(1-chloro-3-(2-chloro-N-(4-(trifluoromethyl)phenyl)acetamido)-4-((2-

nitrobenzyl)amino)-4-oxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (5d, 0.3 mmol)
and 3 mL of MeCN were added to a 10 mL screw cap vial. While stirring, 36% aqueous HCI
solution (1.5 mmol) was added dropwise. The vial was hermetically closed and the mixture
stirred for 20 minutes under MW irradiation with a temperature of 100 °C. After that, the reaction
mixture was cooled to 4 °C and left overnight. The formed precipitate was collected by filtration

and washed with cold solvent, then dried in a vacuum drying oven at a temperature of 30 °C.
General procedure for acidic post-transformations of bisamides

The corresponding bisamide 5-8 (0.3 mmol) and 3 mL of EtOH or MeCN were added to a

10 mL screw cap vial (see Table 2). In some cases, while stirring 36% aqueous HCI solution

S16



(0.15-1.5 mmol) or MCA (0.3 mmol) was added to the mixture (see Table 2). The vial was
hermetically closed and the mixture stirred for 2.5—-6 h immersed in a glycerol bath heated to
50-80 °C or for 72-850 h in a glycerol bath at 25 °C (see Table 2). After that, the reaction
mixture was cooled to 4 °C and left overnight. The formed precipitate was collected by filtration
and washed with cold solvent, then dried in a vacuum drying oven at a temperature of 30 °C.
The first precipitate was purified by recrystallization from MeCN or MTBE. Additional products
were isolated by evaporating the mother liquor under vacuum and separating the crude mixture
using solvents as MTBE, EtOAc, DCM and MeCN and/or using silica gel column
chromatography, eluent CHCIs/EtOAcC.

In this way, amides 10a—d and ketobisamides 12a—e were obtained:

Ethyl (E)-3,5-dimethyl-4-(4-((2-nitrobenzyl)amino)-3,4-dioxobut-1-en-1-yl)-1H-pyrrole-2-
carboxylate (10a). Yield 42%, yellow solid, mp = 223 °C (with decomp.).

'H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.30 (t, 3H, -CH2CHs3, J° 7.0), 2.39 (s, 3H, 5-
CHs), 2.42 (s, 3H, 3-CHs), 4.25 (q, 2H, -CH2CH3s, J* 7.3), 4.66 (d, 2H, -CH2CeHa4), 7.12 (d, 1H, -
CH=, J2 16.1), 7.52-8.05 (m, 4H, -CH2CeHa4), 7.83 (d, 1H, CH-, J° 16.4) 9.24 (t, 1H, NH(CO)),
11.99 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), &, ppm: 11.19, 12.38, 14.34, 40.37, 59.59, 114.23, 117.31,
118.57, 124.55, 128.11, 128.35, 129.30, 133.32, 133.80, 138.97, 140.24, 147.93, 160.56,
163.17, 185.11.

Mass spectrum (ESI), m/z*: 400 (100%), 401(29%), 603 (7%) [M+H]", 438 (32%), 439 (8%),
440 (5%) [M+K]"; 463 (86%), 464 (22%) [M+CH3CN+Na]*; m/z—: 398 (100%), 399 (32%), 400
(6%) [M+H]~.

Anal. Calcd (%) for C20H21N30s: C, 60.14; H, 5.30; N, 10.52. Found: C, 59.81; H, 5.39; N, 10.59.

Ethyl (E)-4-(4-(benzylamino)-3,4-dioxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-
carboxylate (10b). Yield 42%, greenish yellow solid, mp = 208-209 °C.

!H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.30 (t, 3H, -CH2CHs, J® 7.1), 2.39 (s, 3H, 5-
CHs), 2.42 (s, 3H, 3-CHz3), 4.25 (q, 2H, -CH2-CHz, J® 7.2), 4.36 (d, 2H, CH2CeHs, J° 6.3), 7.14
(d, 1H, =CH-, J® 16.3), 7.21-7.35 (m, 5H, CH2CeHs), 7.81 (1H, CH, J® 16.2), 9.20 (t, 1H,
NH(CO)), 11.99 (s, 1H, NHPyrrole).
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13C NMR spectrum (DMSO) &, ppm: 11.17, 12.36, 14.33, 39.01, 39.18, 39.35, 39.51, 39.60,
39.68, 39.77, 39.85, 39.94, 40.01, 40.11, 42.14, 59.55, 114.57, 117.29, 118.56, 126.84, 127.34
(2C, Ar), 128.05, 128.24 (2C, Ar), 138.76, 138.85, 140.03, 160.56, 162.96, 185.77.

Mass spectrum (ESI), m/z*: 355 (89%), 356 (22%) [M+H]"; 418 (100%), 419 (27%), 420 (4%)
[M+CH3sCN+Na]*: m/z": 353 (100%), 354 (19%) [M-H]"; 389 (8%) [M+CI]".

Anal. Calcd (%) for C20H22N204: C, 67.78; H, 6.26; N, 7.90. Found: C, 67.60; H, 6.32; N, 7.80.

Ethyl (E)-4-(4-(cyclohexylamino)-3,4-dioxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-
carboxylate (10c). Yield 40%, yellow solid, mp = 193-195 °C.

'H NMR spectrum (DMSO-de), 8, ppm (J, Hz): 1.08-1.13 (m, 1H, CeH11-), 1.22-1.36 m (8H,
CeH11-, -CH2CH3,), 1.56-1.73 (m, 4H, CeHa1-), 2.38 (s, 3H, 5-CHs), 2.41 (s, 3H, 3-CH3), 3.62
(m, 1H, CeHa11-), 4.25 (q, 2H, -CH2CH3), 7.07 (d, 1H, -CH=, J% 16.2), 7.77 (d, 1H, CH, J° 16.2)
8.40 (d, 1H, NH(CO)), 11.98 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO) 8, ppm: 11.16, 12.36, 14.33, 24.71 (2C, Cy), 25.01, 31.85 (2C,
Cy), 47.93, 59.55, 114.90, 117.23, 118.49, 127.97, 138.59, 139.81, 160.56, 162.13, 186.33.
Mass spectrum (ESI), m/z*: 347 (100%), 348 (22%), 349 (3%) [M+H]" ; 410 (10%), 411 (2%)
[M+CHsCN+Na]*; m/z™: 345 (100%), 346 (19%), 347 (3%) [M-H]~; 381 (6%), 383 (2%) [M+CI]”

Anal. Calcd (%) for C19H26N204: C, 65.88; H, 7.57; N, 7.90. Found: C, 65.59; H, 7.71; N, 8.03.

Ethyl (E)-4-(4-(tert-butylamino)-3,4-dioxobut-1-en-1-yl)-3,5-dimethyl-1H-pyrrole-2-
carboxylate (10d). Yield 64%, yellow solid, mp = 192-193 °C.

'H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.30 (t, 3H, -CH2CHs3, J° 7.1), 1.34 (s, 9H, t-Bu),
2.39 (s, 3H, 5-CH3), 2.42 (s, 3H, 3-CHz), 4.25 (q, 2H, -CH2CHs, J* 7.1), 7.05 (d, 1H, -CH=, J3
16.3), 7.74 (d, 1H, CH, J* 16.3), 7.84 (s, 1H, NH(CO)), 12.0 (s, 1H, NHPyrrole).

'H NMR spectrum (CDCl3), 8, ppm (J, Hz): 1.39 (t, 3H, -CH2CH3, J3 7.1), 1.44 (s, 9H, t-Bu), 2.50
(s, 3H, 5-CHs3), 2.53 (s, 3H, 3-CHz), 4.35 (q, 2H, -CH2CH3, J° 7.1), 7.17 (s, 1H, NH(CO)), 7.50
(d, 1H, CH, J° 16.2), 7.96 (d, 1H, =CH-, J° 16.4), 9.22 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 11.15, 12.35, 14.33, 28.05 (3C, t-Bu), 38.95, 39.11,
39.28, 39.45, 39.53, 39.61, 39.70, 39.78, 39.87, 39.95, 50.56, 59.56, 114.35, 117.21, 118.49,
127.98, 138.62, 140.00, 160.56, 162.61, 186.60.

Mass spectrum (ESI), m/z*: 321 (38%), 322 (8%) [M+H]"; 383 (100%), 384 (22%), 385 (3%)
[M+CH3CN+Na]*; m/z—: 319 (100%), 320 (18%), 321 (3%) [M-H]~; 355 (19%), 357 (6%), 356
(4%) [M+CI]".
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Anal. Calcd (%) for C17H24N204: C, 63.73; H, 7.55; N, 8.74. Found: C, 63.79; H, 7.63; N, 8.91.

Ethyl 4-(3-(2-chloro-N-(4-(trifluoromethyl)phenyl)acetamido)-4-((2-nitrobenzyl)amino)-4-
oxobutanoyl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (12a). Yield 20%, light purple solid, mp
=107-109 °C (with decomp.).

H NMR spectrum (DMSO-ds), 8, ppm (J, Hz):, 1.2 (t, 3H, -CH2CH3, J® 7.2), 2.29 (s, 3H, 5-CHa),
2.35 (s, 3H, 3-CHs3), 2.97 (dd, 1H, -CH2CH-, J?17.1, J®6.0), 3.17 (dd, 1H, -CH2CH-, J?17.1, J®
6.1), 4.03 (d, 2H, CH2Cl) 4.22 (g, 2H, -CH2CHz-, J® 7.3), 4.59 (d, 2H, CH2CeHa, J? 6.0) 5.58
(br.s, CH), 7.50-8.04 (m, 8H, p-CeHa, 0-CsHa), 8.43 (br.s, 1H, NH(CO)), 11.79 (s, 1H, NHPyrrol).
Mass spectrum (ESI), m/z*: 637 (100%), 639 (41%), 638 (33%), 640 (11%), 641 (8%) [M+H]";
659 (48%), 661 (20%), 660 (13%) [M+Na]"; 675 (34%), 677 (17%), 676 (10%) [M+K]"; 700
(20%), 702 (10%), 701 (6%) [M+ACN+Na]"; m/z—: 635 (100%), 637 (38%), 636 (34%), 638
(11%) [M-H]~; 671 (36%), 673 (24%), 672 (13%), 674 (9%) [M+CI]".

Anal. Calcd (%) for C29H2s8CIF3N4O7: C, 54.68; H, 4.43; N, 8.80. Found: C, 54.95; H, 4.65; N,
8.69.

Ethyl 4-(4-(benzylamino)-3-(2-chloro-N-(4-methoxyphenyl)acetamido)-4-oxobutanoyl)-
3,5-dimethyl-1H-pyrrole-2-carboxylate (12b).

Mass spectrum (ESI), m/z*: 554 (100%), 556 (40%), 555 (35%), 557 (12%) [M+H]*; 576 (22%),
578 (6%) [M+Na]*; m/z—: 552 (100%), 554 (37%), 553 (35%), 555 (10%) [M-H]"; 588 (14%),
590 (7%) [M+CI]".

Ethyl 4-(4-(benzylamino)-3-(N-(4-bromophenyl)-2-chloroacetamido)-4-oxobutanoyl)-3,5-
dimethyl-1H-pyrrole-2-carboxylate (12c). Yield 9%, white solid, mp = 229-231 °C.

'H NMR spectrum (DMSO-ds), 8, ppm (J, Hz):, 1.28 (t, 3H, -CH2CHs, J% 7.1), 2.26 (m, 6H, 5-
CHs, 3-CHz3), 2.68 (d, 1H, -CH2CH-, J213.5), 3.10-3.40 (1H, -CH2CH-), 3.92 (d, 1H, CHzClI, J?
13.1) 4.22 (g, 2H, -CH2CHz-, J® 7.0), 4.35 (br.s, 1H, CH2Cl), 4.53 (d, 1H, CH2CsHs, J2 15.0),
4.69 (d, 1H, CH2CeHs, J? 15.3), 5.99 (br.s, 1H, CH), 7.07-7.52 (m, 9H, -CeHa, -CeHs), 8.43 (s,
1H, NH(CO)), 11.66 (s, 1H, NHPyrrole).

Mass spectrum (ESI), m/z*: 602 (100%), 600 (75%), 603 (30%), 604 (27%), 601 (21%), 605
(7%) [M+H]*; 645 (2%) [M+CH3CN+H]".

Anal. Calcd (%) for C2sH29BrCINsOs: C, 55.78; H, 4.85; N, 6.97. Found: C, 55.69; H, 4.91; N,
7.05.
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Ethyl 4-(3-(2-chloro-N-(p-tolyl)acetamido)-4-(cyclohexylamino)-4-oxobutanoyl)-3,5-
dimethyl-1H-pyrrole-2-carboxylate (12d). Yield 71%, yellowish solid, mp = 100-102 °C.

H NMR spectrum (DMSO-ds), &, ppm (J, Hz): 1.08-1.24 (m, 6H, Cy), 1.27 (t, 3H, OCH2CHs, J3
7.1), 2.26-2.32 (m, 6H, 5-CH3, 3-CHs), 2.35 (s, 3H, p-CHs), 2.77 (dd, 1H, -CH2CH-, J217.2, J°
6.9), 3.10 (1H, -CH2CH-, J?17.2, J*7.1), 3.45 (m, 1H, Cy), 3.84 (d, 1H, CH2Cl, J? 14.0), 3.92
(d, 1H, CH2ClI, J? 13.9) 4.22 (q, 2H, -CH2CHs-, J® 7.1), 5.51 (t, 1H, CH, J® 6.9), 7.15-7.26 (m,
4H, -CeH4), 7.86 (d, 1H, NH(CO), J° 7.9), 11.76 (s, 1H, NHPyrrole).

13C NMR spectrum (DMSO-ds), 8, ppm: 12.21, 14.19, 14.41 (2C, Cy), 20.65, 24.64 (2C, Cy),
25.24, 32.27, 38.89, 39.10, 39.31, 39.52, 39.73, 39.77, 39.94, 39.98, 40.15, 41.97, 43.08,
47.97,55.52,59.57, 117.44, 121.97, 128.45, 129.61 (2C, Ar), 129.75 (2C, Ar), 135.29, 138.36,
138.49, 160.75, 165.51, 168.15, 193.20.

Mass spectrum (ESI), m/z*: 530 (91%), 532 (36%), 531 (29%), 533 (9%) [M+H]*, 568 (12%),
570 (6%) [M+K]*, 631 (100%), 633 (42%), 632 (39%), 634 (13%) [M+TEA+H]"; 528 (100%),
530 (39%), 529 (35%), 531 (11%) [M-H]", 564 (5%) [M+CI]", 626 (56%), 628 (24%), 627 (19%)
[M+HSOq4]".

Anal. Calcd (%) for C2sH3sCIN3Os: C, 63.45; H, 6.85; N, 7.93. Found: C, 63.24; H, 6.77; N, 8.05.

Ethyl 4-(3-(N-(4-bromophenyl)-2-chloroacetamido)-4-(tert-butylamino)-4-oxobutanoyl)-
3,5-dimethyl-1H-pyrrole-2-carboxylate (12e). Yield 15% (46% in MeCN), white solid, mp =
215-217 °C.

H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.20 (s, 9H, t-Bu), 1.28 (t, 3H, -CH2CH3s, J* 6.9),
2.30 (s, 3H, 5-CH3), 2.37 (s, 3H, 3-CHa), 2.77 (d, 1H, -CH2CH-, J214.5), 3.10 (d, 1H, -CH2CH-
, J2 15.0), 3.95 (dd, 2H, CH2Cl, J? 14.0) 4.24 (q, 2H, -CH2CHs-, J° 7.0), 5.44 (br.s, 1H, CH),
7.34-7.61 (m, 4H, -CeH4), 7.64 (s, 1H, NH(CO)), 11.78 (s, 1H, NHPyrrole).

13C NMR (DMSO) &, ppm: 12.13, 14.09, 14.33, 28.27 (3C, t-Bu), 38.96, 39.13, 39.30, 39.47,
39.56, 39.63, 39.72, 39.80, 39.89, 39.97, 41.85, 43.09, 50.31, 56.16, 59.49, 117.41, 121.93
(2C, Ar), 122.08, 128.28, 132.13 (3C, Ar), 137.16, 138.23, 160.65, 165.11, 168.37, 193.15.
Mass spectrum (ESI), m/z*: 570 (100%), 568 (71%), 572 (29%), 571 (28%), 569 (21%), 573
(6%) [M+H]*, 592 (7%), 590 (4%) [M+Na]", 608 (6%), 606 (4%) [M+K]", 663 (15%), 661 (12%),
664 (5%), 665 (4%) [M+ACN+Na]"; m/z- 568 (100%), 566 (79%), 569 (29%), 570 (26%), 567
(25%), 571 (7%) [M-H]~, 604 (10%), 602 (6%), 606 (5%) [M+CI]".

Anal. Calcd (%) for C2sH31BrCINsOs: C, 52.78; H, 5.49; N, 7.39. Found: C, 52.70; H, 5.39; N,
7.25.
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Ethyl 4-(4-(tert-butylamino)-3-(2-chloro-N-(4-methoxyphenyl)acetamido)-4-
oxobutanoyl)-3,5-dimethyl-1H-pyrrole-2-carboxylate (12f). Yield 21%, white solid, mp =
190-191 °C.

H NMR spectrum (DMSO-ds), 8, ppm (J, Hz): 1.21 (s, 9H, t-Bu), 1.28 (t, 3H, -CH2CH3, J* 7.1),
2.29 (s, 3H, 5-CHa), 2.36 (s, 3H, 3-CHs3), 2.75 (dd, 2H, -CH2CH-, J? 17.2, J° 6.8), 3.05 (dd, 2H,
-CH2CH-, J? 17.2, 33 7.1), 3.73 (s, 3H, -OCHzs), 3.87 (d, 1H, -CH2ClI, J? 13.8), 3.94 (d, 1H, -
CH2Cl, J213.8), 4.23 (q, 2H, -CH2CHs, J® 7.2), 5.44 (t, 1H, -CH2CH-, J®6.8), 6.92-7.27 (m, 4H,
-CsHa), 7.51 (s, 1H, NH(CO)), 11.75 (s, 1H, NHPyrrole).

13C NMR (DMSO) &, ppm: 12.12, 14.08, 14.32, 28.32 (3C, t-Bu), 38.95, 39.11, 39.28, 39.37,
39.45, 39.54, 39.62, 39.71, 39.78, 39.87, 39.95, 40.04, 41.84, 42.96, 50.26, 55.31, 55.95,
59.49, 114.23 (2C, Ar), 117.37, 122.04 (2C, Ar), 128.31, 130.24, 131.00, 138.16, 159.15,
160.67, 165.75, 168.61, 193.29.

Mass spectrum (ESI), m/z*: 520 (100%), 522 (42%), 521 (36%), 523 (11%) [M+H]*, 542 (49%),
544 (19%), 543 (15%), 545 (5%) [M+Na]*, 557 (16%), 559 (7%), 558 (4%) [M+K]*, 583 (69%),
585 (29%), 584 (20%), 586 (8%) [M+ACN+Na]*; m/z™: 518 (94%), 520 (36%), 519 (31%), 522
(12%) [M-H], 554 (11%), 556 (7%), 555 (3%) [M+CI]", 632 (100%), 634 (41%), 633 (36%),
635 (13%) [M+TFA-H]".

Anal. Calcd (%) for C26H34CIN3Os: C, 60.05; H, 6.59; N, 8.08. Found: C, 59.96; H, 6.46; N, 7.99.
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'H NMR and '3C NMR spectra of compounds 5-8, 10a—d, and
12a,c—f
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Figure S1. *H NMR spectrum of compound 5a in DMSO-de.
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Figure S9. *H NMR spectrum of compound 5e in DMSO-ds.
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Figure S18. *C NMR spectrum of compound 6d
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Figure S20. **C NMR spectrum of compound 6e
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Figure S21. 'H NMR spectrum of compound 7a in DMSO-ds.
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Figure S24. *C NMR spectrum of compound 7b
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Figure S33. *H NMR spectrum of compound 8b in DMSO-ds.
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Figure S37. *H NMR spectrum of compound 8d in DMSO-ds.
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Figure S39. 'H NMR spectrum of compound 8e in DMSO-ds.
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Figure S41. *H NMR spectrum of compound 10a in DMSO-d.
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Figure S47. *H NMR spectrum of compound 10d in DMSO-de.
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Figure S56. *H NMR spectrum of compound 12f in DMSO-d.
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Figure S57. 13C NMR spectrum of compound 12f
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LC-MS spectra of compounds 5-8, 10a—d, and 12a—f
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Figure S60. LC—MS spectra of compound 5c¢
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Figure S64. LC-MS spectra of compound 6b
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EtOZC N
H

Exact Mass: 619,06
Molecular Weight: 621,35

Spectrum Mode:Averaged 2.220-2.240(445-449) Base Peak:667(25959)
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Figure S65. LC—MS spectra of compound 6c¢
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EtOZC N
H

Exact Mass: 609,14
Molecular Weight: 610,46

Spectrum Mode: Averaged 2.440-2.460(489-493) Base Peak:373(1087913)
BG Mode:Cale Segment 1 - Event 1
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Figure S66. LC—-MS spectra of compound 6d

S87



EtOZC N
H

Exact Mass: 575,11
Molecular Weight: 576,90

Spectrum Mode:Averaged 2.970-2.990(595-599) Base Peak:373(1246562)
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Figure S67. LC—MS spectra of compound 6e
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EtOZC N
H

Exact Mass: 563,20
Molecular Weight: 564,50

Spectrum Mode:Averaged 1.693-1.707(509-513) Base Peak:564(71498)
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Figure S68. LC—MS spectra of compound 7a
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Et02C N
H

Exact Mass: 547,20
Molecular Weight: 548,51

Spectrum Mode:Averaged 1.847-1.860(555-559) Base Peak:548(1202648)
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Figure S69. LC-MS spectra of compound 7b
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Et02C N
H

Exact Mass: 611,10
Molecular Weight: 613,37

Spectrum Mode:Averaged 1.373-1.387(413-417) Base Peak:677(737642)
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Figure S70. LC-MS spectrum of compound 7c¢
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EtOZC N
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Exact Mass: 601,17
Molecular Weight: 602,48

Spectrum Mode:Averaged 1.300-1.313(391-395) Base Peak:665(1640408)
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Figure S71. LC—MS spectrum of compound 7d
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Et02C N
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Exact Mass: 567,15
Molecular Weight: 568,92

Spectrum Mode:Averaged 2.990-3.033(277-281) Base Peak:570(1604502)
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Figure S72. LC—-MS spectra of compound 7e
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EtOZC N
H

Exact Mass: 537,18
Molecular Weight: 538,47

Spectrum Mode:Averaged 1.140-1.153(343-347) Base Peak:538(4440576)
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Figure S73. LC-MS spectra of compound 8a
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EtOZC N
H

Exact Mass: 521,18
Molecular Weight: 522,47

Spectrum Mode:Averaged 1.700-1.713(511-515) Base Peak:522(2181090)
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Figure S74. LC-MS spectra of compound 8b
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EtOZC N
H

Exact Mass: 585,08
Molecular Weight: 587,34

Spectrum Mode:Averaged 2.250-2.270(451-455) Base Peak:588(359927)
BG Mode:Cale Segment 1 - Event 1
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Figure S75. LC—MS spectra of compound 8c
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EtOZC N
H

Exact Mass: 575,16
Molecular Weight: 576,44

Spectrum Mode:Averaged 1.740-1.753(523-527) Base Peak:639(2089127)
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Figure S76. LC—MS spectra of compound 8d
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EtOZC N
H

Exact Mass: 541,13
Molecular Weight: 542,88

Spectrum Mode:Averaged 2.752-2.795(255-259) Base Peak:544(2224114)
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Figure S77. LC—MS spectra of compound 8e
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EtO,C N
H

Exact Mass: 399,14
Molecular Weight: 399,40

Spectrum Mode:Averaged 1.160-1.173(349-353) Base Peak:463(1638972)
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. LC—MS spectra of compound 10a
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Exact Mass: 354,16
Molecular Weight: 354,41

Spectrum Mode:Averaged 1.510-1.530(303-307) Base Peak:355(603527)
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Figure S79. LC-MS spectra of compound 10b
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EtO,C N
H

Exact Mass: 346,19
Molecular Weight: 346,43

Spectrum Mode:Averaged 1.420-1.433(427-431) Base Peak:347(4453507)
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Figure S80. LC-MS spectra of compound 10c
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EtO,C

Exact Mass: 320,17
Molecular Weight: 320,39

Spectrum Mode:Averaged 1.333-1.347(401-405) Basc Peak:384(481226)
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Figure S81. LC-MS spectra of compound 10d
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EtOZC N
H

Exact Mass: 636,16
Molecular Weight: 637,01

Spectrum Mode:Averaged 1.610-1.630(323-327) Base Peak:637(1833362)
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Figure S82. LC—MS spectra of compound 12a
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EtOZC N
H

Exact Mass: 553,20
Molecular Weight: 554,04

Spectrum Mode:Averaged 1.890-1.910(379-383) Base Peak:536(3246209)
BG Mode:Calc Segment | - Event 1
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Figure S83. LC—MS spectra of compound 12b
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EtOZC N
H

Exact Mass: 601,10
Molecular Weight: 602,91

Spectrum Mode:Averaged 2.130-2.150(427-431) Base Peak:602(2428274)
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Figure S84. LC-MS spectra of compound 12c
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EtOZC N
H

Exact Mass: 529,23
Molecular Weight: 530,06

Spectrum Mode: Averaged 2.540-2.560(509-513) Base Peak:631(1708764)
2.540-2.560(509-513)
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Figure S85. LC-MS spectra of compound 12d
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EtOZC N
H

Exact Mass: 567,11
Molecular Weight: 568,89

Spectrum Mode:Averaged 1.780-1.800(357-361) Base Peak:570(5455346)
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Figure S86. LC—MS spectra of compound 12e
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EtOZC N
H

Exact Mass: 519,21
Molecular Weight: 520,02

Spectrum Mode:Averaged 1.520-1.540(305-309) Base Peak:520(4659536)
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Figure S87. LC—MS spectra of compound 12f
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X-ray diffraction study of compounds 8c, 10d, and 12e
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Figure S88. Molecular structure of compound 8c according to the X-ray diffraction data. Thermal

displacement ellipsoids are shown at 50% probability level.
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Figure S89. Molecular structure of compound 10d according to the X-ray diffraction data. Thermal

displacement ellipsoids are shown at 50% probability level.
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Figure S90. Molecular structure of compound 12e according to the X-ray diffraction data. Thermal
displacement ellipsoids are shown at 50% probability level.
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