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All the products characterized have NMR, FT-IR spectrums and accurate mass. The Solid-state NMR spectra were
also acquired in order to allow the appearance of the signals (0 ~160, ~140, ~90 ppm) attributed to the two
quaternary carbons present in the pyrrole ring that in the solution-state NMR appeared to be broad and
undetectable in few cases.

Solid-state carbon-13 NMR spectra were obtained at 100.63 MHz using a Bruker Avance III HD spectrometer and
a 4 mm (rotor outside diameter) magic-angle spinning probe. They were recorded using cross polarisation (CP)
with TOSS spinning sideband suppression at a spin-rate of either 8 or 10 kHz. Spectral referencing was with respect
to external, neat tetramethylsilane, carried out by setting the high-frequency signal from adamantine to 38.5 ppm.
Nitrogen-15 spectra were obtained at 40.56 MHz using the same instrument and probe. They were recorded using
cross polarisation and at a spin rate of 8 kHz. The cross-polarisation polarisation-inversion (CPPI) experiment was
carried out with a polarisation inversion time of 200 p Spectral referencing is with respect to neat
nitromethane, carried out by setting the signal from glycine to -346.8 ppm. Recycle delays and contact times are
given with the spectra.

In order to supplement our understanding of the electronic relationship and observed reactivity of the isatin
starting materials we acquired "N-MASNMR spectra (13, 13a, 13b, 13e, 13f, 13i, 13j). This we conceived would
potentially be indicative of the electronic environment around the nitrogen and thus its donating ability into the
adjacent carbonyl. Unfortunately, no reasonable connection was found, however the acquired spectra are hereby
attached.

Proposed mechanism for the formation of both compounds 15 and 16 are herein depicted (Scheme S1). In the
formation of the quinoline, both water and hydrazine are nucleophilic to attack the amidic carbonyl and we do not
have any evidence to speculate on when the acyl hydrazide are formed during the reaction.
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Scheme S1. Proposed mechanism for the formation of the compounds 15 and 16.



1.1 Data of methyl 4-(3-hydroxy-2-oxoindolin-3-yl)-3-oxobutanoate (14)
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance =10.0 FPM [/ DBE: min =-1.5, max = 100.0
Element prediction: Off CO,Me
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1.2 Data of 3-hydroxy-3-((3-hydroxy-1H-pyrazol-5-yl)methyl)indolin-2-one (15)
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Solid-state carbon-13 NMR spectrum recorded with a 4 s recycle delay and 10 ms contact time.
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Elemental Composition Report

Single Mass Analysis

Tolerance=3.0mDa / DBE:min =-1.5 max = 1000
Element prediction: Off

Number of isotope peaks used fori-FIT = 5

Monoisotopic Mass, Even Electron lons

Page 1
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1.3 Data of 4-fluoro-3-hydroxy-3-((3-hydroxy-1H-pyrazol-5-yl)methyl)indolin-2-one (15a)

1 oo N
© >

E MANN-A O MmN O T

o NANNNNANRNNNWGWN d N—=QQo

i NNNNNNOOOOOYO < Mmmenm
—_— | N

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

T T T T T T T T T T T T T T T T T
. . . . . 65 6.0 55 50 45 40 35 3.0 25
f1 (ppm)



og'ee —

16

ol

L

1¢°SL—

188 —

€0°90T ~
56'80T
£0°60T v

L¥OTT
8G°9TT

€' TET
8y TET

TLLET —

[Xon 44
6EPPT V.

SE'8ST ~_
SL'65T ~
£z'091 7

8G9°LLT —

f1 (ppm)




179.99

—163.78

— 161.32
— 158.58

143.68

132.32
—115.96
—108.95

91.29

77.24

34.06

——
240

—
230

—
220

—
210

—
200

—
190

—
180

—
170

—
160

—
150

—
140

T T " T " T " T " T T T

—TT— -
130 120 110 100 90 80 70 60 50 40 30

f1 (ppm)

Solid-state carbon-13 NMR spectrum recorded with a 2.5 s recycle delay and 1 ms contact time.

17



203.58
-221.81
243.52

T
-60

T

T T
-80

T T
-100

T T
-120

T T
-140

T T

T T T T T T T T T T T T T T
-160 -180 -200 -220 -240 -260 -280 -300

f1 (ppm)

Solid-state nitrogen-15 NMR spectrum recorded with a 2.5 s recycle delay and 4 ms contact time.

T T
-320

T T
-340

T T
-360

T T
-380

7
-401

18



3950

3450

3103

2950

2748
1709
1638
1597
1464 682
1493
765
2450 1950 1450 950 450

Wavelenght (cm-1)

100

98

96

94

92

90

88

86

T (%)



Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =5.0mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off

Mumber of isotope peaks used for i-FIT = 5

Monoisotopic Mass, Even Electron lons

505 formula(e) evaluated with 8 results within limits (up to 500 closest results for each mass)
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 3.0 mDa / DBE: min=-1.5, max = 100.0

Element prediction: Off OH
Number of isotope peaks used for i-FIT =5 / \
Cho N
Monoisotopic Mass, Even Electron lons H
536 formula(e) evaluated with 6 results within limits (up to 500 closest results for each mass) o)
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1.5 Data of 4-bromo-3-hydroxy-3-((3-hydroxy-1H-pyrazol-5-yl)methyl)indolin-2-one (15c)
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance =3.0mDa / DBE:min =-1.5 max = 100.0

Element prediction: Off OH
Mumber of isotope peaks used fori-FIT =5 /I
Br
. ) HO -N
Monoisotopic Mass, Even Electron lons N
635 formula(e) evaluated with 4 results within limits (up to 500 closest results for each mass) OH
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Table 1 Crystal data and structure refinement for 1986565.

Identification code 1986565
Empirical formula C12H10BrNsOs
Formula weight 324.14
Temperature/K 120
Crystal system orthorhombic
Space group P212121
a/A 6.9156(3)
b/A 13.1025(6)
c/A 13.3565(6)
a/f° 90
p/° 90
Y/° 90
Volume/A3 1210.25(9)
V4 4
Qaaleg/cm? 1.779
p/mm-? 3.404
F(000) 648.0

Crystal size/mm?

0.243 x 0.102 x 0.071
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Radiation

MoKa (A = 0.71073)

20 range for data collection/®

4.354 to 66.514

Index ranges

-10<h<10,-20k<20,-20<1<20

Reflections collected

32088

Independent reflections

4654 [Rint = 00355, Rsigma = 00268]

Data/restraints/parameters

4654/0/188

Goodness-of-fit on F2

1.055

Final R indexes [[>=20 (I)]

R1=0.0249, wR2 = 0.0561

Final R indexes [all data]

R1=0.0308, wR2=0.0576

Largest diff. peak/hole / e A=

0.92/-0.65

Flack parameter

0.000(2)

Table 2 Fractional Atomic Coordinates (x109) and Equivalent Isotropic Displacement Parameters (A2x10°) for 1986565. Ueq is defined as 1/3 of of the
trace of the orthogonalised Uy tensor.

Atom x y z U(eq)
Br 9479.2(3) 7691.3(2) 3241.3(2) 18.84(6)
o1 7612(2) 8746.1(12) 1112.2(11) 11.3(3)
02 3672(2) 9025.3(13) 335.7(11) 15.8(3)
03 639(2) 5187.4(11) 2892.2(10) 13.3(3)
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N1 3085(3) 9224.4(14) 2023.4(13) 12.6(3)
N2 2692(3) 6498.0(15) 919.3(13) 13.4(3)
N3 1296(3) 5899.5(14) 1342.7(13) 13.13)
C1 5957(3) 8354.9(14) 1597.6(13) 9.2(3)
2 5838(3) 8542.5(14) 2710.0(13) 9.3(3)
C3 7075(3) 8322.0(16) 3491.6(15) 12.6(4)
c4 6586(3) 8592.1(18) 4468.9(15) 17.6(4)
C5 4846(3) 9077.4(18) 4649.8(15) 18.8(4)
Cé 3560(3) 9307.3(17) 3880.2(15) 15.8(4)
c7 4088(3) 9032.7(15) 2914.9(14) 10.4(3)
C8 4103(3) 8907.3(15) 1218.1(14) 10.9(3)
C9 5876(3) 7209.3(16) 1314.5(15) 12.2(3)
C10 4072(3) 6663.0(14) 1610.3(14) 10.0(3)
C11 3495(3) 6230.0(15) 2503.6(14) 10.9(3)
C12 1703(3) 5719.5(15) 2321.9(14) 10.4(3)

Table 3 Anisotropic Displacement Parameters (A2x10°) for 1986565. The Anisotropic displacement factor exponent takes the form: -

2m?[hza*?Un+2hka*b*Ur+...].

35



Atom Un Uz Uss Uns Uss Un
Br 15.00(9) 24.16(10) 17.35(9) 4.74(8) -1.91(8) 6.98(8)
o1 10.7(6) 14.7(7) 8.5(6) -1.8(5) 3.0(5) -4.3(5)
02 15.6(7) 22.3(8) 9.4(6) 2.0(6) 2.0(5) 1.2(6)
03 12.5(6) 13.3(6) 13.9(6) 4.0(5) 2.5(6) -1.4(6)
N1 10.9(7) 15.8(8) 11.07) 0.3(6) 1.0(6) 4.1(6)
N2 15.8(8) 16.9(8) 7.5(7) 1.0(6) -0.8(6) -4.5(7)
N3 11.8(8) 15.9(8) 11.7(7) 0.9(6) -2.7(6) -5.1(6)
C1 8.8(8) 11.4(8) 7.4(8) -1.0(6) 1.7(6) -0.5(6)
C2 11.6(8) 9.4(8) 7.0(7) 0.3(6) 2.6(6) -0.5(6)
c3 13.4(8) 13.29) 11.1(8) 1.3(6) 0.9(7) 0.0(7)
C4 23.6(11) 21.7(11) 7.6(8) 1.0(7) -1.8(8) -1.209)
c5 26.7(11) 20.6(10) 9.1(8) 2.0(7) 4.0(8) -0.4(8)
Cé6 18.4(10) 17.5(10) 11.6(8) 2.1(7) 5.7(8) 2.4(8)
c7 11.309) 11.3(8) 8.6(7) 0.5(6) 1.7(6) 0.2(6)
c8 11.4(9) 10.9(8) 10.3(8) -0.3(6) 0.8(6) -1.5(6)
C9 12.3(8) 11.4(9) 12.9(8) -3.3(7) 4.3(6) -1.3(7)

C10 11.9(8) 9.6(8) 8.5(8) -1.7(6) 0.6(6) 0.5(6)
c1 10.3(8) 13.8(9) 8.5(8) 0.3(7) -1.4(7) -1.0(7)
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C12 11.7(8) 10.1(8) 9.4(8) -0.2(6) 0.0(7) 1.6(7)
Table 4 Bond Lengths for 1986565.
Atom | Atom Length/A Atom | Atom Length/A

Br C3 1.887(2) C1 9 1.549(3)

01 C1 1.412(2) C2 C3 1.380(3)

02 C8 1.226(2) C2 c7 1.397(3)

03 C12 1.268(2) C3 C4 1.394(3)

N1 Cc7 1.401(3) C4 C5 1.382(3)

N1 C8 1.351(3) C5 Co6 1.392(3)

N2 N3 1.367(3) Coé c7 1.388(3)

N2 C10 1.345(3) 9 C10 1.492(3)

N3 C12 1.358(3) c10 | C11 1.380(3)

Cc1 C2 1.508(2) C11 | C12 1.429(3)

Cc1 C8 1.557(3)
Table 5 Bond Angles for 1986565.

Atom | Atom | Atom Angle/® Atom | Atom | Atom Angle/®
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cs | N1 | 7 111.33(17) ca | 5 | oo 121.77(19)
C10 N2 N3 108.03(16) c7 Cé6 C5 117.51(19)
C12 N3 N2 110.58(18) C2 c7 N1 110.17(16)
o1 C1 C2 115.96(15) Cé c7 N1 127.82(18)
o1 C1 C8 110.44(15) Cé c7 C2 121.95(18)
o1 C1 C9 105.60(15) 02 C8 N1 126.87(19)
2 C1 C8 101.54(15) 02 C8 C1 124.91(17)
2 C1 C9 113.35(15) N1 C8 C1 108.22(16)
C9 C1 C8 109.95(15) C10 C9 C1 115.50(16)
C3 C2 C1 132.62(18) N2 C10 C9 119.26(17)
C3 C2 c7 119.00(17) N2 C10 C11 108.80(17)
c7 c2 C1 108.38(16) C11 | C10 c9 131.91(18)
2 C3 Br 120.25(15) C10 C11 C12 107.23(17)
C2 C3 C4 120.32(19) O3 C12 N3 123.59(19)
C4 C3 Br 119.39(16) O3 C12 C11 131.20(18)
G5 C4 C3 119.4(2) N3 C12 Cl11 105.20(18)
Table 6 Hydrogen Bonds for 1986565.
D d(D-H)/A d(H-A)/A d(D-A)/A D-H-A/°
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O1 | HO | O3t 0.82(4) 1.79(4) 2.608(2) 172(4)

N1 | H1 | O32 0.85(3) 2.03(3) 2.870(2) 168(3)

N2 | H2 | O13 0.92(3) 1.83(3) 2.733(2) 170(3)

N3 | H3 | O23 0.77(3) 2.19(3) 2.886(2) 150(3)

11-X,1/2+Y,1/2-Z; 2-X,1/2+Y,1/2-Z; 3-1/2+X,3/2-Y - Z
Table 7 Torsion Angles for 1986565.

A| B C D Angle/ A B C D Angle/
Br | C3 | C4 | C5 178.38(18) C3 | C2 | C7 ]| C6 0.2(3)
O1|Cl|C2| C3 -55.4(3) C3 | C4 | C5 | Co -0.1(4)
o1 Cl | C2|C7 124.82(18) C4 | C5 | Co | C7 -0.1(3)
Oo1| Cl1 | C8 | O2 50.4(3) C5 | C6 | C7 | N1 -176.8(2)
O1| C1 | C8 | N1 | -129.59(17) C5 | C6 | C7 | C2 0.1(3)
O1| C1 | C9 | C10| -170.80(16) C7 | N1 | C8 | O2 -175.1(2)
N2 | N3 | C12| O3 179.78(18) C7 | N1 | C8 | C1 4.9(2)
N2 | N3 | C12 | C11 -1.1(2) C7 | C2 | C3 | Br -178.41(15)
N2 | C10 | C11 | C12 3.6(2) C7 | C2 | C3 |4 -0.4(3)
N3 | N2 | C10| C9 173.83(17) C8 | N1 | C7 | C2 -1.5(2)

39



N3 | N2 [ c10] c11 -4.2(2) c8 [ N1 | c7 ]| co 175.6(2)
ci1|c2| c3| Br 1.93) cs|lc|lc]|c3 -175.2(2)
ci|lc2| 3| ca 179.8(2) cslc|c]|c 5.1(2)
ci|c2|c7 | N1 2.7(2) cs | ct|colcio| -51722
ci|c2| cz| ce| 179.9919) co|cal|lc|c 67.0(3)
c1| co|cio| N2 100.1(2) co|ct|cl|cr| -11277018)
c1| co |cio|cu -82.3(3) co|c1|csl| o2 -65.7(2)
c2|c|cs|o2 174.0(2) co | ct| cs| NI | 11426(17)
c2|c1|cs| N1 -6.0(2) co [ clo|cit|clz| -174.17(19)
c2| cC1| o |clo 61.2(2) Cc10| N2 | N3 | c12 3.3(2)
c2|c3|ca|cs 0.4(3) Cc10|ci1|ciz2| o3 177.5(2)
c3| c2 | c7 | N1 | 17756(18) C10|ci1|ci2| N3 -1.5(2)

Table 8 Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement Parameters (A2x10°) for 1986565.

Atom x y z Uleq)
HO 8230(50) 9150(30) 1450(20) 36(10)
H1 2060(50) 9590(30) 2010(20) 25(8)
H2 2810(40) 6450(20) 240(20) 22(7)
H3 410(50) 5750(20) 1020(20) 24(8)
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H4 7441.52 8443.88 5006.07 21
H5 4518.79 9258.92 5317.21 23
Ho 2365.95 9639.71 4011.12 19
HOA 6033.36 7148.65 580.2 15
H9B 6989.2 6860.09 1630.62 15
H11 4164.33 6264.92 3123.81 13
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Elemental Composition Report

Single Mass Analysis
Tolerance=3.0mDa / DBE:min =-1.5 max =100.0

Page 1

Element prediction: Off OH
Number of isotope peaks used fori-FIT =5 7
HO -N
Monoisotopic Mass, Even Electron lons cl H
369 formulale) evaluated with 4 results within limits (up to 500 closest results for each mass) o
Elements Used: N
C:060 H:0-80 N:04 O:04 ClLO2 1103 H
QToF Premier
05-Jun-201%
GG234A 235 (2.006) Cm (233:246) 1: TOF M3 ES+
1.25e+005
100~ 280.0505
Ly 2820486
204 0661
] 2620411 283.0521 06.0639
] 197.1526 200 5668 236.0608 2491361 64.0374 ' A0 08,0556 334.0599 345 0801
G|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIIIIIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IIII|IImz
200 210 220 230 240 250 260 270 280 290 300 30 320 330 340
Minimum: -1.5
Maximum: 3 3 140
Maszs Cals Maz= mla DEM LBE i-FIT i-FIT {(Morm) Formula
280 305 28 -0.2 0.7 3.5 ©85.2 23.1 cll Hle HW 3 Cl=2
28 -0.& -2.1 17.5 S85.0 g C18 Heo 13 O
28 1.5 5.7 B.5 Szl l I cl2z H11 w3 03 C1
28 -2.4 -B.E 1Z2.5 Sed, & 2.8 cl7 H1I1 W © Cl
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Solid-state carbon-13 NMR spectrum recorded with a 4 s recycle delay and 1 ms contact time.
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Elemental Composition Report

Single Mass Analysis

Tolerance =3.0mDa / DBE: min=-15, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT = &

Monoisotopic Mass, Even Electron lons

554 formula(e) evaluated with 4 results within limits (up to 500 closest results for each mass)
Elements Used:

C:0-40 H:0-B0 N:06 0:086 5:0-3

QTaoF Premier

Page 1

N
MeO H

Iz

24-Oct-2018
GG295A 195 (1.647) Cm (180:231) 1: TOF MS ES+
3.74e+005
100 276.0980
o]
i 258 0874
- 2771021
i 259.0907 298.0813
o1 1589624 186.9584 209.1052 234 0879 2970768/ 2781040 57 314.0577 196 g6 -
150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340
Minimum: -1.5
Maximum: 3 5 1440
Mass Zalo., HMass mDa EEL LB i-FIT i=-FIT {(Horm) Formula
276.0680 276.0878 0.2 7 -0.3 1328.3 1¢.1 C5 HIZ NS5 ©Cf S
276.06804 -0.4 -1.4 o= 13008.2 0.0 c13 H14 N3 o4
276.0687 -0.7 -2.= -1.53 1334.5 c=.z CE H2ZZ N5 C© S3
276.0853 2.7 o.8 3.5 1332.0 22.8 C8 HIZ N5 © S2
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1.8 Data of 5-fluoro-3-hydroxy-3-((3-hydroxy-1H-pyrazol-5-yl)methyl)indolin-2-one (15f)

€201 — ZT

ree

f1 (ppm)

54



LTve —

8¢'SL —

88'88 —

0z'01T
vToTT
T0CTT
STCTT

YTSTT
LE'STT “\

16°2€T
S6'TET >
POLET ~_
TT'8€T
[AR: D5

TTLST
96°8ST M
8€°09T
£8°09T

£V 8LT —

HO

na

0

T T T T T
160 150 140 130 120 110

T
170

T
180

T
190

00

f1 (ppm)

55



< P ©w g © 8 o

3 8 3 8 8 ¥ 8 R ® 2 g

1= M oa © © =) o - N R v

g 33 g g g g 3 N N 2

g g A § 8 17 = 7 8 R g

I L Lo

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
50 240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 8 70 60 50 40 30 20 10

f1 (ppm)

Solid-state carbon-13 NMR spectrum recorded with a 60 s recycle delay and 4 ms contact time .
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance=30mDa / DBE: min=-15, max=100.0
Element prediction: Off OH
Number of isotope peaks used for i-FIT = &

/ \N
Monoisotopic Mass, Even Electron lons F HO N~
821 formula(e) evaluated with 5 results within limits (up to 500 closest results for each mass) H
Elements Used: o
C:0-40 H:0-80 MN:0-8 0O:0-8 F:0-3 H
QToF Premier
27-Nov-2019
GG312A 202 (1.709) Cm (202:207) 1: TOF MS ES+
2 TT7e+004
100~ 264.0763
a5
i 278.1044
. 246 0665 2791058
N 186.9592 222.0673 L, , 77777 3000865 3160643 3321153 2240892 565 9931376 1060 )
ERRAN LAY RRLRY URARN R AR RN LAY LR LN RRRLE RN REALN AR RALRN RAREN RRLLY AN RARLY DELRN LARRN ALY URRRN LA RARLE RRRLN RALEY RALEE RN BALLY RARLE LELRN LALLY RILEN RRRRY LALLY RARL] RARRY RALLN UL
190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 360 370D 380
Minimum: -1.5
Maximum: 3.0 5.0 100.40
Maszs= Calz., Mass mla DELI LEE i-FIT i-FIT (Morm) Formula
ZEL,0TE3 2e4d 0.7 2.7 0.5 Edi, 7 12,3 o4 HIZ NI 0f FZ
2e4 -1, -3, 12.5 £25.4 i -l HIO ¥N3I o2
24 1.4 5.3 5,5 33,0 7. E 13 B wmi F3
Ted 1.9 7.2 4.5 £32.3 12.4 o7 HI1 NS 05 F
24 2.1 5.1 3.5 232,68 7.2 ol HI1L w3 o3 F




1.9 Data of 6-chloro-3-hydroxy-3-((3-hydroxy-1H-pyrazol-5-yl)methyl)indolin-2-one (15g)
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Solid-state carbon-13 NMR spectrum recorded with a 4 s recycle delay and 1 ms contact time.
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Elemental Composition Report

Single Mass Analysis
Tolerance=30mDa / DBE: min=-1.5 max = 100.0

Page 1

Element prediction: Off OH
NMumber of isotope peaks used for i-FIT =5 HO / \N
N
Monoisotopic Mass, Even Electron lons H
615 formula(e) evaluated with 4 results within limits (up to 500 closest results for each mass) o
Elements Used: Cl H
C:060 H:0-80 W07 o010 CLEO-1 151BEu: 01
QToF Premier
29-May-2019
GG22TE 230 (1.939) Cm (222:241) 1: TOF M5 ES+
3.61e+005
100 280.0498
%o 2620402 2820479
i 204 0771
[}_I T |9IQ-IDI5.:1|5I LI | rTTT | TTTT ?SIQI-PIB?SI 5I1I2I.{i|{::2I[}I IB???:?SI%J‘?QI.%-{I:?EISI 1|1|1|9-|1|?:|3_,?'?1I?|3|-q?|9|f'| T T | TT |1|5|3|g|:'—:2?|9| TT I1|ﬁl?j!-lﬁlg?2I T TT | T TTT | erZ
200 400 00 800 1000 1200 1400 1600 1800 2000
Minimum: -1.5
Maximum: 3 5 1440
Maszs Calc Maz= mDla DElM DEE i-FIT i-FI Norm) Formula
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1.10 Data of 7-chloro-3-hydroxy-3-((3-hydroxy-1H-pyrazol-5-yl)methyl)indolin-2-one (15h)
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Solid-state carbon-13 NMR spectrum recorded with a 1 s recycle delay and 1 ms contact time.
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance =3.0mDa / DBE: min=-1.5, max = 100.0
Element prediction: Off / N

Number of isotope peaks used for i-FIT =5 N~
H
Monoisotopic Mass, Even Electron lons 0
477 formula(e) evaluated with 5 results within limits (up to 500 closest results for each mass) ”
Elements Used: cl
C:060 H:0-90 N:0-6 0O:0-5 CILO0-3
QToF Premier
23-Aug-2019
GG265A 223 (1.884) Cm (223) 1: TOF M3 ES+
1.432+004
100~ 280.0501
%] 2820478
] p02.0407 64.0363 2830538
12520853 2610246 | o 2780305 | || 5% 2040770 302.03283040298 316.0405 3260688
LA L AL LN SN L AL L AL AL L LN B N DL R
250.0 260.0 270.0 2800 290.0 300.0 310.0 3200
Minimurm: -1.5
Maximum: 3 3 1410
Mass Zalc. Mass mDa EEM LEE i-FIT i-FIT (Norm) Formula
280.0501 28 0.2 T -0.5 385.6 18.5 Ce HIT N3 <& C13
28 -0.& -Z.1 3.5 381.¢€ 14.4 cll H1e W €3 Cl12
28 -1.¢ -3.6 17.5 387 .0 1¢.4 182 HE HNHN3I O©
28 1.2 4.3 B.5 377.2 0.0 12 HI11 W3 03 1
2 2.8 -140 12.5 380.8 3.4 c17 H11 N & Cl1




1.11 Data of 3-hydroxy-3-((3-hydroxy-1H-pyrazol-5-yl)methyl)-7-(trifluoromethyl)indolin-2-one (15i)
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Solid-state carbon-13 NMR spectrum recorded with a 3 s recycle delay and 4 ms contact time.
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0 OH
Element prediction: Off /
Number of isotope peaks used for i-FIT =5 HO N
Monoisotopic Mass, Even Electron lons OH

518 formula(e) evaluated with 1 results within limits (up to 500 closest results for each mass) N

Elements Used: CF, H

C:0-80 H:0-60 N:0-5 0O:0-5 F:0-3

Page 1

29-Jan-2019
GG150A 241 (2.054) Cm (232:253) 1: TOF MS ES+
5 51e+005
00 314 0758
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1.12 Data of 7-fluoro-3-hydroxy-3-((3-hydroxy-1H-pyrazol-5-yl)methyl)indolin-2-one (155)
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Solid-state carbon-13 NMR spectrum recorded with a 30 s recycle delay and 10 ms contact time.
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Solid-state nitrogen-15 NMR spectrum recorded with a 30 s recycle delay and 10 ms contact time.

LI
-320

T
-340

T T
-360

T T
-380

1
-4

81



3950

3698

3358
/\
HO N”
H
0]
N
H
3450

OH

2974

2950

1731

2450 1950
Wavelenght (cm-1)

1647

1557

1587

1450

1332

1493 1192
1469
1014
791
1053
1033
950

758

731

100

95

T (%)

90

85

567

80
450

82



Single Mass Analysis

Tolerance =3.0mDa / DBE: min =

Element prediction: Off

Number of isotope peaks used for I-FIT =5

Monoisotopic Mass, Even Electron lons
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1.13 Data of 1-benzyl-3-hydroxy-3-((3-hydroxy-1H-pyrazol-5-yl)methyl)indolin-2-one (151)
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Solid-state carbon-13 NMR spectrum recorded with a 4 s recycle delay and 10 ms contact time.
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance =30 mDa [/ DBE: min=-1.5, max = 100.0
Element prediction: Off

Number of isotope peaks used for i-FIT =5

Monoisotopic Mass, Even Electron lons
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Table 1 Crystal data and structure refinement for 1986567.

Identification code 1986567
Empirical formula Ci19H17N30O3
Formula weight 335.35
Temperature/K 120
Crystal system monoclinic
Space group P2i/n
a/A 8.5554(6)
b/A 29.118(2)
c/A 13.1745(9)
af° 90
p/° 92.172(3)
Y/° 90
Volume/A3 3279.6(4)
Z 8
Qaaleg/cm? 1.358
p/mm-! 0.094
F(000) 1408.0

Crystal size/mm?

0.16 x 0.08 x 0.077

Radiation

MoKa (A = 0.71073)

20 range for data collection/® 4.172 to 50.054
Index ranges -10<sh<10,-34<k<34,-15<1<15
Reflections collected 48703
Independent reflections 5792 [Rint = 0.0673, Rsigma = 0.0494]
Data/restraints/parameters 5792/0/484
Goodness-of-fit on F2 1.016

Final R indexes [I>=20 ()]

R1=0.0409, wR2=0.0813

Final R indexes [all data]

R1=0.0713, wR2=0.0911

Largest diff. peak/hole / e A3

0.26/-0.22
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Table 2 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement Parameters (A2x10%) for 1986567. Ucq is defined as 1/3 of of the

trace of the orthogonalised Uy tensor.

Atom X y z U(eq)
01 -285.6(15) 3896.9(4) 8593.8(10) 20.6(3)
02 3010.6(15) 4258.5(4) 8893.9(10) 24.1(3)
03 3056.9(18) 5371.9(5) 4949.8(10) 30.1(4)
N1 1527.0(17) 4914.5(5) 8892.6(11) 17.5(3)
N2 3341.8(18) 4392.2(6) 6368.4(12) 21.5(4)
N3 4023.4(18) 4722.3(5) 5797.2(11) 22.4(4)
C1 372(2) 4274.7(6) 8066.3(13) 17.7(4)
2 -734(2) 4674.9(6) 8063.2(13) 17.6(4)
C3 -2240(2) 4715.6(7) 7669.8(14) 23.6(5)
c4 -3028(2) 5125.8(7) 7807.2(16) 28.6(5)
C5 -2312(2) 5484.5(7) 8331.8(16) 29.4(5)
Cé6 -774(2) 5451.1(6) 8714.0(15) 24.9(5)
c7 -13(2) 5040.9(6) 8567.4(13) 18.1(4)
C8 1810(2) 4468.9(6) 8665.3(13) 17.8(4)
C9 826(2) 4122.4(6) 7001.7(14) 20.5(4)
C10 1796(2) 4457 .4(6) 6447.9(13) 18.9(4)
C11 1433(2) 4852.0(7) 5922.0(14) 21.8(4)
C12 2844(2) 4998.2(6) 5527.0(13) 21.4(4)
C13 2627(2) 5210.3(6) 9450.8(14) 22.2(4)
Cl14 3135(2) 5623.4(6) 8857.2(14) 19.2(4)
C15 3030(2) 5640.9(7) 7810.9(15) 25.9(5)
C16 3533(2) 6021.9(7) 7293.1(16) 32.1(5)
C17 4158(3) 6390.2(7) 7812.8(17) 36.3(5)
C18 4310(3) 6373.4(8) 8859.2(18) 45.4(6)
C19 3797(3) 5991.6(7) 9375.7(16) 36.7(6)
or' 8315.3(15) 3126.0(5) 7680.0(11) 26.4(3)
02’ 5772.3(15) 3754.2(4) 6967.9(10) 26.6(3)
03' 528.6(16) 2493.2(5) 8024.5(11) 28.9(4)
N1’ 5353.9(18) 3099.1(5) 6018.4(12) 22.8(4)
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N2' 3276.6(18) 3307.2(6) 8646.8(12) 23.1(4)
N3' 1754.4(18) 3184.2(5) 8460.8(12) 23.2(4)
cr 6700(2) 3006.4(6) 7596.6(14) 20.5(4)
2 6485(2) 2554.4(6) 7068.4(14) 20.2(4)
c3' 6847(2) 2116.3(7) 7388.2(16) 27.0(5)
c4' 6380(3) 1747.3(7) 6775.6(16) 33.7(5)
Cs5' 5565(3) 1823.1(7) 5868.1(16) 36.4(6)
C6' 5185(2) 2264.8(7) 5540.0(15) 30.4(5)
c7' 5664(2) 2623.0(6) 6151.8(14) 22.3(4)
cs' 5877(2) 3339.1(6) 6842.4(15) 20.4(4)
&3 5980(2) 3024.0(7) 8639.0(14) 22.9(5)
C10' 4255(2) 2952.3(6) 8562.0(14) 20.8(4)
C11' 3355(2) 2573.8(7) 8314.5(15) 22.3(4)
C12' 1835(2) 2738.9(6) 8257.9(14) 21.6(4)
C13' 4711(2) 3314.7(7) 5096.0(15) 29.4(5)
Cl4' 2947(2) 3357.0(7) 5028.0(15) 29.6(5)
C15' 1976(3) 3050.4(8) 5505.9(16) 33.9(5)
C16' 370(3) 3089.2(9) 5386.1(18) 44.0(6)
C17' -284(3) 3433.3(10) 4795(2) 53.2(7)
C18' 662(3) 3742.4(9) 4322.2(19) 52.6(8)
C19' 2277(3) 3705.7(8) 4437.5(16) 39.4(6)

Table 3 Anisotropic Displacement Parameters (A2x10°) for 1986567. The Anisotropic displacement factor exponent takes the form: -
2m?2[h2a*?Un+2hka*b*Ur+...].

Atom Un U2 Uss U2 U U
o1 20.0(7) 14.4(7) 27.6(8) 0.1(6) 4.4(6) 0.0(6)
02 21.6(7) 19.5(7) 30.9(8) -0.9(6) -2.6(6) 1.8(6)
O3 33.7(9) 29.4(8) 27.7(8) 12.7(6) 9.3(7) 9.1(7)
N1 20.2(8) 13.9(8) 18.2(8) -2.3(6) 0.5(7) -3.3(7)
N2 22.4(9) 19.8(9) 22.4(9) 5.0(7) 1.5(7) 3.3(8)




N3 25.3(9) 21.7(9) 20.4(8) 48(7) 3.5(7) 1.5(7)
C1 20.9(10) 13.1(9) 19.4(10) -0.2(8) 3.5(8) -2.0(8)
2 18.9(10) 17.5(10) 16.6(10) 0.7(8) 3.6(8) -0.6(8)
C3 23.4(11) 21.7(11) 25.8(11) 0.9(9) 2.5(9) -1.5(9)
c4 22.5(11) 23.7(12) 39.5(12) 4.0(10) 0.6(9) 3.4(9)
C5 28.2(12) 16.5(11) 44.1(13) 4.9(9) 8.6(10) 7.3(9)
Cé6 29.8(12) 14.3(10) 31.2(12) -1.7(9) 7.3(9) 2.6(9)
c7 20.6(10) 15.9(10) 18.0(10) 1.0(8) 5.3(8) -1.1(8)
C8 21.9(10) 16.9(10) 15.0(10) 1.5(8) 47(8) -0.9(8)
C9 20.8(10) 18.6(10) 22.3(10) -4.3(8) 1.0(8) 0.8(8)
C10 19.8(10) 21.8(11) 15.2(10) -5.3(8) 1.0(8) 0.8(8)
C11 21.4(11) 26.2(12) 17.6(10) -1.7(8) -1.8(9) 8.2(9)
C12 26.9(11) 22.3(11) 15.0(10) 2.1(8) 1.4(8) 5.5(9)
C13 27.8(11) 20.0(11) 18.7(10) -3.1(8) -1.0(8) -4.5(9)
Cl4 18.6(10) 16.2(10) 23.1(10) -2.6(8) 2.2(8) -0.4(8)
C15 27.6(11) 25.5(11) 24.7(11) -2.4(9) 0.4(9) -8.2(9)
C16 32.9(12) 38.0(13) 25.6(11) 8.5(10) 1.6(10) -6.8(10)
C17 44.9(14) 22.9(12) 41.9(14) 9.2(10) 11.4(11) -7.2(10)
C18 69.0(17) 26.8(13) 41.0(14) -8.5(11) 11.3(12) -22.1(12)
C19 57.7(15) 26.9(12) 25.9(12) -5.6(10) 7.1(11) -13.4(11)
or' 16.9(7) 20.1(8) 42.09) -2.2(7) -2.2(6) 0.0(6)
02’ 23.9(7) 15.8(8) 39.8(9) 1.0(6) -3.8(6) 0.8(6)
03' 20.0(8) 18.5(8) 48.1(9) -0.9(7) 0.7(7) 0.8(6)
NT' 26.3(9) 19.3(9) 22.5(9) 2.1(7) 2.2(7) 1.0(7)
N2’ 21.5(9) 16.6(9) 31.2(10) -2.2(8) 1.5(7) 0.0(7)
N3' 20.2(9) 17.6(9) 32.0(9) 1.5(7) 3.7(7) 0.4(7)
cr 14.5(10) 17.7(10) 28.8(11) -1.6(8) -3.1(8) -0.3(8)
2 17.2(10) 17.3(10) 26.2(11) -1.8(8) 3.6(8) 0.5(8)
c3' 29.9(12) 21.8(11) 29.4(12) -0.5(9) 1.2(9) 47(9)
ca' 46.6(14) 16.4(11) 38.2(13) -3.2(10) 3.2(11) 4.9(10)
Cs5' 55.1(15) 23.3(12) 31.0(12) -10.9(10) 2.7(11) -0.2(11)
C6' 40.8(13) 28.8(12) 21.5(11) -4.109) -0.1(10) 1.5(10)
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C7' 24.5(11) 18.5(10) 24.3(11) -1.209) 4.7(9) 1.4(9)
Cc8' 13.9(10) 17.7(11) 29.9(11) 2.0(9) 4.3(8) -0.6(8)
Cc9' 24.3(11) 18.0(10) 26.1(11) -2.7(8) -4.4(9) 1.1(8)
C10' 23.2(11) 20.0(10) 19.2(10) -0.6(8) 1.3(8) 3409
C11 22.3(11) 15.8(11) 28.9(11) 0.5(9) 2.5(9) 2.7(9)
C12' 21.7(11) 17.2(11) 26.1(11) 1.2(8) 2.7(9) -3.1(8)
C13' 38.6(13) 26.8(12) 22.7(11) 2.809) -1.209) 2.7(10)
C14' 38.2(13) 28.8(12) 21.1(11) -8.909) -6.8(9) 6.8(10)
C15' 37.4(13) 38.3(13) 25.7(12) -9.0(10) -2.4(10) 5.1(11)
Cle' 34.0(14) 59.9(17) 37.7(14) -19.7(13) -4.2(11) 3.2(12)
C17' 39.3(15) 71(2) 47.5(16) -30.7(15) -15.4(13) 17.5(15)
C18' 62.2(18) 49.7(17) 43.6(15) -18.8(13) -28.3(14) 29.9(15)
C19' 55.0(16) 29.7(13) 32.4(13) -7.7(10) -13.1(11) 11.5(11)
Table 4 Bond Lengths for 1986567.
Atom | Atom Length/A Atom | Atom Length/A

01 C1 1.428(2) or' Cr 1.426(2)

02 C8 1.223(2) o2 C8' 1.224(2)

03 C12 1.344(2) 03 | C12 1.352(2)

N1 Cc7 1.419(2) N1' Cc7' 1.421(2)

N1 C8 1.356(2) NT1' C8' 1.353(2)

N1 C13 1.455(2) NI' | C13 1.457(2)

N2 N3 1.365(2) N2' N3' 1.364(2)

N2 C10 1.344(2) N2' | C10 1.337(2)

N3 Ci12 1.328(2) N3' | C12 1.326(2)

C1 C2 1.501(2) C1' C2' 1.497(3)

C1 C8 1.544(3) Cr Cs8' 1.539(3)

C1 C9 1.535(2) Cr CcY' 1.527(3)

C2 C3 1.376(3) Cc2 C3' 1.375(3)

C2 Cc7 1.388(2) Cc2' Cc7' 1.388(3)
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c3 | c4 1.387(3) c3 | ca 1.393(3)
C4 C5 1.383(3) Cc4' C5' 1.379(3)
C5 Co6 1.395(3) C5' Co' 1.391(3)
c6 | c7 1.377(3) c6 | c7 1.371(3)
C9 C10 1.489(3) cy | C10 1.490(3)
C10 C11 1.371(3) Cc10" | C11' 1.377(3)
Ccl1 | c12 1.399(3) Ccl1' | C12 1.386(3)
Cc13 | cu4 1.508(3) Cc13 | C14 1.513(3)
Cl14 C15 1.379(3) C14'" | C15' 1.387(3)
cl4 | c19 1.381(3) cl4' | C19 1.390(3)
C15 C16 1.380(3) C15' | C16' 1.382(3)
Cl6 C17 1.370(3) Cle' | C17' 1.375(4)
C17 C18 1.381(3) C17" | C18 1.375(4)
c18 | c19 1.383(3) c18' | c19 1.389(3)
Table 5 Bond Angles for 1986567.

Atom | Atom | Atom Angle/ Atom | Atom | Atom Angle/
Cc7 N1 C13 125.07(15) c7' N1' C13' 125.89(16)
C8 N1 Cc7 110.71(14) C8' N1' Cc7' 110.50(15)
C8 N1 C13 124.11(15) C8' N1' C13' 123.35(16)

C10 N2 N3 112.68(16) C10' N2' N3' 112.25(16)
C12 N3 N2 103.73(15) C12' N3' N2' 103.68(15)
o1 Cl1 C2 109.85(14) o1’ Cl' C2' 110.61(15)
o1 Cl1 C8 110.75(14) o1’ Cr' C8' 108.32(15)
01 C1 C9 109.88(14) or Cr cY 110.21(15)
C2 Cl1 C8 101.97(14) C2' CT' C8' 102.03(15)
2 | ¢ | o 113.78(15) c2 | cr | co 113.65(15)
C9 C1 C8 110.39(15) CcY' Cr C8' 111.66(15)
C3 C2 C1 130.49(17) C3' C2' Cl' 130.62(18)
c | 2 | 120.47(17) c3 | 2 | o7 120.04(17)
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c7 | 2 | a 109.04(15) c7 | c2 | cr 109.09(16)
2 | c3 | c4 118.55(19) 2 | c3 | & 118.78(19)
s | c4a | 3 120.51(19) cs | ca | c3 120.23(19)
ca | c5 | oo 121.46(18) ca | c5 | ce 121.46(19)
c7 | c6 | C5 117.01(18) c7 | ce | 5 117.34(19)
2 | ¢z | N1 109.63(15) 2 | ¢ | Nr 109.50(16)
c6 | c7 | N1 128.39(17) ce | c7 | Nr 128.24(18)
c6 | c7 | @2 121.96(17) ce | c7 | 2 122.14(18)
02 | 8 | N1 125.48(17) 02 | c8 | NI 126.52(18)
02 | c8 | c1 126.00(16) 02 | c8 | cr 124.65(17)
NI | c8 | c1 108.52(15) NI' | C8 | cr 108.79(15)
clo | ©o | 115.05(15) cio | co | cr 111.49(15)
N2 | cio | o9 120.92(16) N2' | C10' | C9 120.49(17)
N2 | cio | c11 106.49(17) N2' | C10' | c11 106.97(17)
Cll | Cl0 | C9 132.56(17) cir | c10 | c9 132.24(18)
Cl0 | C11 | CI2 105.11(17) cio0' | cir' | c12 104.52(17)
03 | c12 | cu 126.48(17) 03 | c12 | cir 126.47(17)
N3 | c12 | O3 121.55(17) N3 | c12 | O3 120.95(16)
N3 | c12 | cu1 111.97(16) N3' | Cc12' | c1r 112.58(17)
N1 | c13 | ci4 113.83(15) NI' | C13' | Cc14 115.38(17)
Cl5 | Cl4 | C13 122.60(17) c15 | c14' | c13' 122.26(19)
Cl5 | Cl4 | C19 118.41(18) c15' | c14' | C19' 118.9(2)

c19 | c14 | ci3 118.93(17) c19 | c14' | c13' 118.8(2)

Cl4 | C15 | C16 120.94(19) cl6 | c15' | c1a' 120.4(2)

Cl7 | Cl6 | C15 120.4(2) Cc17' | C16' | C15' 120.4(3)

Cl6 | C17 | ci8 119.4(2) cle | c17' | c18 120.0(2)

Cl7 | C18 | C19 120.0(2) c17' | c18' | C19 120.0(2)

C14 | C19 | ci8 120.8(2) c18' | C19' | cua 120.3(2)
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Table 6 Hydrogen Bonds for 1986567.

D | H| A | dD-H/A d(H-A)/A d(D-A)/A D-H-A/°

O1 | H1 | N3 0.91(2) 1.81(2) 2.722(2) 175(2)

O3 | H3 | N3! 0.93(3) 1.80(3) 2.733(2) 176(2)

N2 | H2 | 02 0.89(2) 2.02(2) 2.877(2) 161.7(18)

O1' | H1' | O12 0.88(3) 1.97(3) 2.7950(19) 154(2)

03' | H3' | O1° 0.90(3) 1.77(3) 2.6687(19) 171(2)

N2'| H2' | O2 0.91(2) 1.94(2) 2.799(2) 156(2)

11-X,1-Y,1-Z; 21+ X,+Y ,+Z; 3-1+X,+Y,+Z
Table 7 Torsion Angles for 1986567.

A B C D Angle/ A B C D Angle/
O1|Cl | C2|C3 -60.6(2) o1 | Cl' | C2 | C3 70.9(3)
o1 | Cl | C2| (C7 118.48(16) o1 | Cl' | Cc2 | C7 -115.02(17)
O1 | Cl | C8 | O2 60.6(2) o1 | Cl' | C8 | O2 -63.0(2)
O1 | C1 | C8 | N1 -119.78(15) o1 | C1' | C8 | NI 114.81(16)
O1 | C1 | C9 | C10| -168.89(15) O1' | C1' | C9 | C10'| 173.61(15)
N1 | C13 | C14 | C15 -21.4(3) N1' | C13' | C14' | C15' -28.5(3)
N1 | CI13 | C14 | C19 | 161.60(18) N1' | C13' | C14' | C19' | 153.73(18)
N2 | N3 |[C12| O3 179.83(16) N2' | N3' | C12' | O3 -179.51(16)
N2 | N3 | C12 | Cl11 0.5(2) N2' | N3' | C12' | C1T' 0.4(2)
N2 | C10 | C11 | C12 1.3(2) N2' | C10' | C11' | C12 0.5(2)
N3 | N2 | C10 | C9 177.22(15) N3' | N2' | C10' | CY 174.15(16)
N3 | N2 | C10 | C11 -1.0(2) N3' | N2' | C10' | C1T' -0.4(2)
Cl | C2| C3 | C4 177.65(18) Cl' | C2' | C3 | C4 173.75(19)
Cl | C2| C7 | NI 1.2(2) Cl' | C2' | C7" | NI 1.8(2)
Cl | C2| C7 | C6 -177.71(16) Cl' | C2' | C7" | C6 -174.65(18)
Cl | C9 |C10| N2 103.3(2) Cl' | C9' | C10" | N2' -103.7(2)
Cl | C9 | Cl10 | Cl11 -79.0(3) Cl' | C9' | C10' | C1T 69.2(3)
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2| c1|cs|o2| 1774317 c2 | cr | cs | o2 | -179.7017)
2| c1|cs| NI | 29418 c2 | cr | cs | NI | -1.92019)
2| c1| colcio 67.5(2) c2 | cr | co | cio -61.6(2)
Q| |la]|oc -0.2(3) 2 |||y -0.2(3)
c3 | c2 | c7 | N1 | -179.62(16) c3 | c2 | ¢ | N1 | 176.59(17)
c3|c2|cr | cs 1.5(3) c3 | c2 | c7 | ce 0.2(3)
c3 | ca| s cs 1.7(3) c3 | ca | o5 | ce 0.13)
ca | c5|cel|cry -1.6(3) ca | c5 | ce | 7 0.5(3)
Cc5 | c6 | €7 | N1 | -178.69(17) cs | ce | 7 | N1 | -176.22(19)
C5 | C6 | c7 | 2 0.0(3) cs | co | C7 | 2 -0.5(3)
C7 | N1 | C8 | 02| -17651(17) c7 | N1 | c8 | 02 | -179.16(18)
c7 | N1 | c8 | 1 3.86(19) c7 | N1 | c8 | cr 3.1(2)
Cc7 | N1 |c13|cia| -6532) c7 | N1 | c13' | c14' 91.3(2)
c7 | c2| 3| ca -1.3(3) c7 | c2 | c3 | ca 0.2(3)
c8 [ N1 |cC7 | 2 -3.3(2) c8 | N1 | C7 | 2 3.1(2)
c8 | N1 | c7 | ce | 17554(18) c8 | N1 | C7 | co 173.0(2)
Cc8 | N1 |c13|ci4| 11881(18) c8 | N1 | c13' | c1a' -95.2(2)
c8 | c1 | 2| c3| -178.08(18) c8 | 1| c2 | 3 | -174.05119)
cs|c || 0.99(18) cs | cr | 2| cr 0.03(19)
c8 | c1 | co|cio -46.5(2) cs | c1 | co | cio 53.2(2)
c|c|c]|c 63.1(3) co | cr | c2 | c3 -53.7(3)
co|c|c|c| 1178717 co | cr | c2 | c7 | 12039017)
co|c1|cs| o -61.3(2) co | c1 | c8 | o2 58.6(2)
Cco | c1 | c8 | N1 | 11830(16) Co | C1I' | €8 | NI' | -123.65(16)
Cco |cro|ci1|ci2| -176.72(19) c9' | cio | c11 | c12' | -173.06(19)
cio| N2 | N3 | c12 0.3(2) C10' | N2' | N3' | C12' 0.0(2)
Cl10 | Cl1|C12| 03 | 179.59(17) C10' | C11' [ C12' | 03' | 179.28(18)
C10 | C11|C12| N3 -1.1(2) C10' | c11' | c12' | N3 -0.6(2)
c13| N1 | c7 | c2 | -179.65(16) C13 | N1 | ¢7' | c2 | 171.0617)
c13| N1 | c7 | ce -0.8(3) C13' | N1' | 7' | co -12.8(3)
C13| N1 | c8 | 02 -0.1(3) C13' | N1' | C8' | 02 6.5(3)
c13| N1 | cs8 | c1| -179.73115) C13' | N1' | c8' | c1' | -171.27(16)
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C13 | C14 | C15 | C16 | -178.85(18) Cl13' | C14' | C15' | C16' | -177.03(19)
C13 | C14 | C19 | C18 178.7(2) C13' | C14' | C19' | C18' 177.18(19)
Cl14 | C15 | Cl6 | C17 0.4(3) Cl14' | C15' | C16' | C17" -0.3(3)
C15 | C14 | C19 | C18 1.5(3) C15' | C14' | C19' | C18' -0.6(3)
C15 | Cl6 | C17 | C18 1.3(3) C15' | C16' | C17' | C18' -0.2(3)
Cle | C17 | C18 | C19 -1.6(4) Clé' | C17' | C18' | C19' 0.3(4)
C17 | C18 | C19 | C14 0.2(4) C17' | C18' | C19' | C14' 0.1(3)
C19 | C14 | C15 | Cl16 -1.8(3) C19' | C14' | C15' | C16' 0.7(3)

Table 8 Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement Parameters (A2x10°) for 1986567.

Atom x y z Uleq)
H1 440(30) 3667(8) 8578(17) 48(7)
H3 4050(30) 5354(9) 4690(20) 7009)
H2 3930(20) 4163(7) 6627(15) 29(6)

H3A -2719.85 4473.25 7319.37 28
H4 -4045.69 5159.86 7544.38 34
H5 -2869.08 5753.96 8432.11 35
Hé -283.53 5694.97 9052.62 30

H9A 1396.33 3835.18 7062.72 25

H9B -123.53 4063.39 6597.16 25

H11 470(20) 4992(7) 5858(14) 24(5)

HI13A 3544.84 5031.9 9651.5 27

H13B 2148.11 5314.76 10065.42 27

H15 2614.66 5392.23 7449.11 31

Hle6 3447.21 6028.84 6587 .4 39

H17 4477.69 6649.31 7463.82 44

H18 4756.12 6618.77 9216.94 54

H19 3900.23 5982.79 10080.71 44
HT' 8460(30) 3404(9) 7930(20) 66(9)
H3' -290(30) 2683(9) 7913(18) 58(8)
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H2' 3480(30) 3611(8) 8762(16) 43(7)
H3'A 7394.09 2067.17 8002.2 32
H4' 6618.35 1448.83 6979.45 40
H5' 5262.46 1573.43 5466.49 44
Heé' 4628.06 2315.05 4930.08 36
H9'A 6452.62 2788.62 9071.57 28
H9B 6201.63 3319.93 8950.4 28
HIl' 3700(20) 2278(7) 8215(15) 34(6)
H13C 5041.23 3138.61 4516.99 35
H13D 5157.73 3619.52 5043.56 35
H15' 2408.79 2817.4 5909.36 41
HI16' -272.93 2881.38 5707.17 53
H17' -1365.58 3457.03 4715.09 64
H18' 219.23 3976.02 3924.99 63
H19' 2914.19 3915.61 4117.86 47
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1.14 Data of 2-(2-hydrazinyl-2-oxoethyl)quinoline-4-carbohydrazide (16)
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Table 1 Crystal data and structure refinement for 1986566.

Identification code 1986566
Empirical formula C12H1sNs03
Formula weight 277.29
Temperature/K 120
Crystal system monoclinic
Space group P2i/n
a/A 4.9407(5)
b/A 14.0587(13)
c/A 18.2746(16)
af° 90
p/° 97.040(5)
v/° 90
Volume/A3 1259.8(2)
Z 4
Qcaleg/cm?3 1.462
p/mm-? 0.910
F(000) 584.0

Crystal size/mm?

0.286 x 0.023 x 0.022

Radiation

CuKa (A = 1.54184)

20 range for data collection/®

7.956 to 116.974

Index ranges

-5<h<5,-14<k<14,-19<1<20

Reflections collected

7750

Independent reflections

1719 [Rint = 00857, Rsigma = 00802]

Data/restraints/parameters

1719/0/214

Goodness-of-fit on F2

1.041

Final R indexes [I>=20 (I)]

R1=0.0494, wR2=0.0932

Final R indexes [all data]

R1=0.0881, wR2=0.1061
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Largest diff. peak/hole / e A= ‘ 0.20/-0.24

Table 2 Fractional Atomic Coordinates (x10%) and Equivalent Isotropic Displacement Parameters (A2x10%) for 1986566 . Ueq is defined as 1/3 of of the trace

of the orthogonalised Uy tensor.

Atom x y z Uleq)
o(1) 6342(4) 4872.4(14) 8897(1) 26.2(6)
O(2) 1522(4) 4226.1(15) 5747.6(11) 31.0(6)
N(1) 2276(5) 6511.4(18) 6540.0(13) 23.6(7)
N(2) 1836(6) 4783.9(18) 8942.1(14) 23.1(7)
N(@3) 2099(6) 4217(2) 9588.0(15) 25.4(7)
N(4) -3012(6) 4038.4(19) 5483.3(14) 23.6(7)
N(5) -2865(6) 3141(2) 5132.2(18) 26.8(7)
C(1) 4336(6) 6837(2) 7061.7(16) 21.1(8)
C(2) 5866(6) 7619(2) 6869.2(17) 26.3(8)
C(3) 7938(6) 7979(2) 7357.7(17) 28.8(9)
C(4) 8518(6) 7571(2) 8061.9(17) 27.2(9)
C(5) 7071(6) 6815(2) 8264.8(16) 22.4(8)
C(6) 4949(6) 6406(2) 7766.1(15) 19.6(8)
C(7) 3368(6) 5603(2) 7917 4(15) 19.5(8)
C(8) 1345(6) 5298(2) 7392.8(16) 22.7(8)
C(9) 841(6) 5780(2) 6708.9(16) 21.2(8)

C(10) 3967(6) 5071(2) 8627.3(16) 21.0(8)

C(11) -1443(6) 5441(2) 6140.0(16) 25.6(8)

C(12) -818(7) 4515(2) 5781.1(15) 22.5(8)
O(3) -7623(5) 1867(2) 5092.9(13) 34.6(7)
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Table 3 Anisotropic Displacement Parameters (A2x10°) for 1986566. The Anisotropic displacement factor exponent takes the form: -
2m?[h2a*?Un+2hka*b*Uz+...].

Atom Un Uz Uss Uz U Un

o) 16.9(13) 37.0(14) 23.2(12) 6.9(10) -4(1) 1.5(10)
0O(2) 18.1(13) 40.2(15) 33.5(14) -9.1(11) -1.8(10) 2.6(11)
N(1) 24.9(16) 25.9(17) 18.3(15) -3.6(13) -4.4(12) 2.4(13)
N(2) 18.8(16) 31.6(18) 17.3(15) 5.4(13) -3.6(14) -0.4(13)
N(3) 25.8(17) 31.5(18) 17.8(17) 5.6(14) 2.1(13) 0.0(15)
N(4) 21.2(18) 27.4(19) 21.0(16) -3.7(13) -2.8(13) 1.3(14)
N(5) 31.2(19) 28.7(19) 19.7(18) -4.6(15) -0.5(15) 0.6(15)
C(1) 21.8(18) 19.5(19) 21.7(18) -2.0(15) 1.9(15) 1.1(15)
C(2) 31(2) 27(2) 20.3(19) 0.9(15) 0.8(16) 2.8(17)
C(3) 32(2) 25(2) 30(2) 1.9(16) 4.8(17) -2.5(16)
C@4) 22.5(19) 27(2) 31(2) -7.1(16) -3.4(16) 0.4(16)
C(5) 24.4(18) 22(2) 19.4(18) -1.9(15) -2.2(15) 1.1(16)
C(6) 21.1(18) 20.1(19) 17.5(18) 1.3(14) 1.0(15) 2.7(15)
C(7) 14.6(17) 26(2) 17.5(18) -2.4(14) 1.6(14) 3.1(15)
C(8) 18.8(18) 25(2) 24.5(19) -0.3(16) 2.5(15) -2.4(15)
C(©9) 22.0(18) 23(2) 17.8(18) -2.6(15) -1.5(14) 5.7(16)
C(10) 21(2) 22.7(19) 18.0(18) -2.9(15) -2.9(16) -2.4(15)
C(11) 23.5(19) 31(2) 20.9(19) -0.2(15) -4.1(15) 2.0(16)
C(12) 23(2) 30(2) 12.5(18) 1.1(15) -3.6(15) 1.3(17)
OB) 24.6(14) 34.5(16) 44.2(16) -7.6(12) 2.6(12) 0.0(14)
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Table 4 Bond Lengths for 1986566.

Atom|Atom| Length/A Atom|Atom| Length/A

O(1) |C(10) 1.247(3) C(2) | C(3) 1.370(4)

O(2) |C(12) 1.234(3) C(3) | C@4) 1.406(4)

N(1) | C(1) 1.385(4) C4) | C(5) 1.357(4)

N(1) [ C9) 1.308(4) C(5) | C(6) 1.423(4)

N(2) | N(3) 1.417(3) C(6) | C(7) 1.420(4)

N(2) |C(10) 1.323(4) C(7) | C(8) 1.366(4)

N(4) | N(5) 1.422(4) C(7) |C(10) 1.495(4)

N(4) |C(12) 1.332(4) C(8) | C(9) 1.416(4)

C1) | C(2) 1.403(4) C(9) |C(11) 1.515(4)

C(1) | C(6) 1.421(4) C(11)|C(12) 1.507(4)

Table 5 Bond Angles for 1986566.

Atom | Atom | Atom Angle/’ Atom | Atom | Atom Angle/’
CO) | N@) | C(@) 118.2(3) C@®) | C(7) | C(6) 119.0(3)
C(10) | N(2) | N(3) 122.5(3) C@®) | C(7) | C(10) 120.1(3)
C(12) | N(4) | N(5) 123.1(3) C7) | C8) | CO 120.3(3)
N@) | C1) | C2) 117.4(3) N() | CO) | C(®8) 122.8(3)
N@) | C(1) | C(6) 122.7(3) N@) | C©9) | C(11) 117.7(3)
C(2) | C@) | C(6) 120.0(3) C@®) | C©Y | Cca1 119.4(3)
C3) | C2 | C@) 120.5(3) O(1) | C(10) | N(2) 121.4(3)
C2) | CB) | C4 119.9(3) O(1) | €0y | C(7) 122.1(3)
C(5) | C4) | C©O 120.9(3) N(@2) | C(10) | C(7) 116.5(3)
C@4) | C(5) | C(6) 120.8(3) C(12) | C(11) | C(9) 113.3(2)
C1) | C) | C(5) 117.8(3) O(2) | C(12) | N(4) 122.4(3)
C@) | C(6) | C(@1) 117.0(3) 0@2) | C(12) | C(11) 123.3(3)
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Cc@) | C6) | C6) 125.2(3) N@) | C(12) | C(11) 114.3(3)
c®) | C(7) | cao) 120.8(3)

Table 6 Hydrogen Bonds for 1986566.

D H A d(D-H)/A d(H-A)/A d(D-A)/A D-H-A/°
N@2) | H@2) | O1) 0.92(3) 1.91(4) 2.708(3) 144(3)
N(@3) | H(BA) | O(1)? 0.95(3) 2.16(4) 3.062(4) 157(3)
N(@3) | H(3B) | O(3)? 1.03(4) 2.15(4) 3.063(4) 147(3)
N(4) | H@4) | O@2) 0.86(4) 1.97(4) 2.813(4) 166(4)
N(5) | H(5A) | N(1)* 0.87(3) 2.29(4) 3.143(4) 168(3)

) )
) )
) )

N() | H(5B) | O3) 0.91(4 2.38(4 3.157(4) 144(3)
O@3) | HBC) | N(3) 0.93(5 2.14(5 3.023(4) 159(4)
O@3) |H@ED) | N(5) 0.92(5 2.05(5 2.949(4) 164(4)

L1+X,+Y,+Z; 21-X,1-Y,2-Z; 33/2+X,1/2-Y,1/2+Z; - X,1-Y,1-Z; 51+ X, +Y +Z; 6-1/2+X,1/2-Y ,-1/2+Z.

Table 7 Hydrogen Atom Coordinates (Ax104) and Isotropic Displacement Parameters (A2x103) for 1986566.

Atom x y z U(eq)
H(2) 80(70) 4890(20) 8729(18) 42(10)
H(3A) 2610(60) 4650(20) 9978(19) 41(11)
H(3B) 3690(80) 3750(30) 9551(18) 57(12)
H(4) -4620(80) 4190(30) 5570(20) 57(13)
H(5A) -2450(60) 3240(20) 4691(19) 39(11)
H(5B) -1380(80) 2820(30) 5346(19) 60(13)
H(2A) 5461.02 7901.5 6396.12 32
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H(3) 8981.15 8502.79 7220.79 35
H(4A) 9943.06 7828.08 8400.57 33
H(5) 7480.09 6555.99 8745.75 27
H(8) 271.83 4761.81 7487.23 27
H(11A) -3120.08 5362.55 6380.1 31
H(11B) -1808.03 5934.03 5753.83 31
H(3C) -6530(90) 1430(30) 4880(20) 88(17)
H(3D) -6370(90) 2360(30) 5130(20) 83(16)

110



1.15 Data of 6-chloro-2-(2-hydrazinyl-2-oxoethyl)quinoline-4-carbohydrazide (16d)
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Elemental Composition Report

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min =-1.5, max = 100.0

Page 1

H
Element prediction: Off O N\NH
Number of isotope peaks used for i-FIT =5 cl 2
A 0
Monoisotopic Mass, Even Electron lons > _NH,
377 formula(e) evaluated with 3 results within limits (up to 500 closest results for each mass) N H
Elements Used:
C:0-50 H:0-50 N:0-7 0O:0-86 CI:0-1
QToF Premier
21-May-2019
GG221C 215 (1.815) Cm (213:220) 1: TOF MS ES+
5.78e+004
100~ 294 0771
% 296.0756
] 297.0797
1 264.0568266.1266  278.0500280.0435 2930724 1 || » 302.0216 316.0601318.0592,3,24-0293332_0338m .
I 1 T 1 1 I 1 T 1 1 I T T T 1 I T T T 1 I T T T T | T T T T I T T T T I T T T I 1 T T 1 I 1 T 1 1 I 1 1 T 1 I 1 T 1 T I 1 1 1 1 I T 1 1 1 I 1 1 T 1 I T 1 1
260.0 2700 280.0 290.0 300.0 310.0 320.0 330.0
Minimum -1.5
Maximum 3 5 100
Mazs Calc. Mas: mDa PEM DBE i-FIT i-FIT (Norm) Formula
294077 2! T6E .5 1.7 12.5 T458 0 14.3 -17 HI1IZ N 04
2! T&80 —-0. -3.1] 17.5 7453 14.8 C1 8 N5
28 758 1.3 4.4 ] 7347 0. -1z H13 N> 02 Cl
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1.16 Data of 6-fluoro-2-(2-hydrazinyl-2-oxoethyl)quinoline-4-carbohydrazide (16f)
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Elemental Composition Report Page 1

Single Mass Analysis

Tolerance = 3.0 mDa / DBE: min =-1.5, max = 100.0 H
Element prediction: Off @) N\NH
Mumber of isotope peaks used fori-FIT = 5 . 2
X
Monoisotopic Mass, Even Electron lons 9
879 formula(e) evaluated with 9 results within limits (up to 500 closest results for each mass) N/ N/NHz
Elements Used: H
C:040 H:0-B0 N:0-8 0O:08 F:0-3
QToF Premier
27-Mov-2019
G(G5312B 161 (1.364) 1: TOF MS ES+
1.68e+004
100— 2781035
a5
. 2781077 374.1262
] 300.0858
o 1200913 199.5583 2140923 556 1547 248 0051 2779750 | 3120850 338.0850 362 0540 |rf3T5-1fIfE
B LN AR RN RARLN RN RARLN LARRN RARLN LALEN RRARY DAREN RRARN URRRN RRARY LRLRN RRARS RRLEN RRARY RRLR RRERYN DAL RRERY DALE) RRRAN RALEN RLRA AREN RLRAY RAREN RLELN RALEN RRRLN RALEY RRRLN WALEN RRRL) WALEN RRRN WA

190 200 210 220 230 240 250 260 270 280 290 300 310 320 330 340 350 3s0 3IT0 380

Minimum: -1.5
Maximum: 3.0 3.0 100.40
Mass Zalc., Mass mDa EFEL DRE i-FIT i-FIT (Horm) Formula
278.1035 278.1040 -0.5 -1.8 3.5 6l3.2 4.1 cll H1I7 N ©C& F
278.1053 -1.8 6.3 B.D gl(.5 1.3 Cclz H1I3 NS ©Z F
) T 2.5 7.5 cl%. g 1.4 14 e N ©3
-0.7 -2.5 12.5 6lz.2 3.0 Cls H1Z NS ©
-2.2 =G, -0.5 24,1 1. C3 Hle N7 o©F
1.1 4.7 .3 €23.2 1.2 4 H14 N7 05 FZ
2.2 7.5 4.2 £la, 2 10.7 C7 H1IZ N7 04 F
278.1051 -1.6 -5.18 -0.5 6l7.5 B.3 C8 HIE W 07 FZ2
278.1085 -3.0 -1 1.5 el7.1 7.5 4% HI14 WS 03 FZ
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1.17 Data of 7-chloro-2-(2-hydrazinyl-2-oxoethyl)quinoline-4-carbohydrazide (16g)
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Elemental Composition Report Page 1

Single Mass Analysis
Tolerance = 5.0 PPM / DBE: min=-1.5, max = 100.0 H

Element prediction: Off 0 “NH,
Number of isotope peaks used for i-FIT = 5 N
O
Monoisotopic Mass, Even Electron lons Cl NG N’NH2
377 formula(e) evaluated with 3 results within limits (up to 500 closest results for each mass) H
Elements Used:
C:0-50 H:0-50 N:0-7 0O:0-6 CI:01
QToF Premier
21-May-2019
GG221C 215 (1.815) Cm (213:220) 1: TOF MS ES+
5.78e+004
100~ 294 0771
%o 296.0756
] 297.0797
1 264.0568266.1266  278.0500280.0435 2930724 | || o 302 0216 31B.Dﬁﬂla13_o592§24-0298332_03:33m .
I T T T 1 I 1 1 1 1 | T T 1 1 I 1 1 1 T I T 1 T 1 I 1 1 T T 1 T 1 T I T T 1 I 1 1 1 1 | T T 1 1 I 1 1 T T | 1 T 1 T I 1 1 T 1 I T 1 1 1 | 1 T T 1 I T 1 1
260.0 270.0 280.0 290.0 300.0 310.0 320.0 330.0
Minimum -1.5
Maximum 3 5 100
Mass Talc. Mas mDa PEM DBE i-FIT i-FIT (Norm) Formula
2594 0771 20 T6E 5 1.7 12.5 744 14.3 -17 H1Z N C4
21 780 —-0.59 -3.1 17.5 749, 3 l4.6 C1 g NS
o 758 1.3 4.4 5 7347 0. c1z2 H13 NS5 oZ L
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1.18 Data of 2-(2-hydrazinyl-2-oxoethyl)-8-(trifluoromethyl)quinoline-4-carbohydrazide (16i)
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Elemental Composition Report

Single Mass Analysis

Tolerance = 5.0 PPM / DBE: min=-1.5, max = 100.0 H
Element prediction: Off N
Number of isotope peaks used for i-FIT =5 N

Monoisotopic Mass, Even Electron lons N
542 formula(e) evaluated with 1 results within limits (up to 500 closest results for each mass) H

Elements Used:
C:0-80 H:0-80 N:0-5 0O:0-5 F:0-3

22-Jan-2019

Page 1
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1.19 Spectra of Isatin (13)
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Solid-state nitrogen-15 NMR spectrum recorded with a 900 s recycle delay and 10 ms contact time.
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Solid-state carbon-13 NMR spectrum recorded with a 900 s recycle delay and 4 ms contact time.

128



105

95
85
3184 J
|
75 X
'_
O 944
1459 || 1200 1094 l
o 1329 1187 65
N 1613
H
1725
766
633 55
735
659
45
3950 3450 2950 2450 1950 1450 950 450

Wavelenght (cm-1)

129



1.20 Spectra of 4-fluoroisatin (13a)
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Solid-state nitrogen-15 NMR spectrum recorded with a 4 s recycle delay and 10 ms contact time.
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Solid-state carbon-13 NMR spectrum recorded with a 4 s recycle delay and 4 ms contact time.
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1.21 Spectra of 5-chloroisatin (13d
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Solid-state nitrogen-15 NMR spectrum recorded with a 20 s recycle delay and 10 ms contact time.
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Solid-state carbon-13 NMR spectrum recorded with a 20 s recycle delay and 4 ms contact time.
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1.22 Spectra of 5-methoxyisatin (13e
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Solid-state nitrogen-15 NMR spectrum recorded with a 1 s recycle delay and 10 ms contact time.
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Solid-state carbon-13 NMR spectrum recorded with a 2 s recycle delay and 4 ms contact time.
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1.23 Spectra of 5-fluoroisatin (13f)
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Solid-state nitrogen-15 NMR spectrum recorded with a 90 s recycle delay and 10 ms contact time.
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Solid-state carbon-13 NMR spectrum recorded with a 60 s recycle delay and 4 ms contact time.
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1.24 Spectra of 7-trifluoromethylisatin (13)
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Solid-state nitrogen-15 NMR spectrum recorded with a 30 s recycle delay and 10 ms contact time.
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Solid-state carbon-13 NMR spectrum recorded with a 30 s recycle delay and 4 ms contact time.

143



3950

2816

3089

3211 3136

Iz

CF3

3450 2950 2450
Wavelenght (cm-1)

1950

U

1740

1490
1603
961
1444
1183 1061
1318
1104
1450 950

787

837

686

725

110

100

90

80

70

60

50

40

30

20
450

T (%)

144



1.25 Spectra of 7-fluroisatin (13;)
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Solid-state nitrogen-15 NMR spectrum recorded with a 60 s recycle delay and 10 ms contact time.
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Solid-state carbon-13 NMR spectrum recorded with a 60 s recycle delay and 4 ms contact time.
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