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1. General information and materials
Reagents and starting material were available from commercial suppliers and used

without any purification unless otherwise stated. Various heterocycles, solvent, and
other reagents were purchased from commercial sources such as Sigma-Aldrich, Alfa-
aesar, Merck,TCI, Avra, and Chem-Impex. Nuclear magnetic resonance spectra
(NMR) were recorded on a BrukerAvance-III 400 spectrometer ('H NMR, 400 MHz),
(*C NMR, 100 MHz). Chemical shifts of given data for'H NMR was reported as &
values and coupling constants were in hertz (Hz). The following abbreviations were
used for spin multiplicity: s = singlet, d = doublet, t = triplet, dd = double doublet, m
= multiplet, ¢ = quadruplet, td = triplet of doublet, dt = doublet of triplet and if



splitting patterns could not be interpreted easily are reported as multiplet (m).
Chemical shifts for 13C NMR were reported in ppm relative to the solvent peak. If
required 5-10% v/v of CD;0D was added in CDCI; while recording the spectra to
enhance the solubility before recording of spectra. Thin layer chromatography was
performed on Merck precoated silica gel plates(0.25 mm, 60 A pore size) impregnated
with a fluorescent indicator (254 nm).Visualization on TLC was observed under UV
light (254 nm), or staining with iodine or Dragendorff’s reagent solution. Synthesized
compounds were isolated by automated flash chromatography on silica gel (200—400
mesh). High resolution mass spectra (HRMS) were recorded on Bruker Maxis and IR

spectra were recorded in KBr or neat.

2. Synthesis of S5-chloro-8-methoxyquinoline (11)
Sodium hydride (60 % suspension, 3 equiv.) was washed with dry toluene in a flame

dried RBF. To the resulting anhydrous NaH, was added DMF (5 mL) and 5-chloro-8-
hydroxyquinoline (1 equiv., I mmol). Reaction mixture was allowed to stir at room
temperature for 30 min, under nitrogen atmosphere. Methyl iodide (1.5 equiv.) was
added, and reaction mixture was stirred for 5 h at ambient temperature.! Reaction was
terminated by the addition of water (2 mL) and crude product was extracted with
chloroform (2 x 20 mL). The combined organic layer was dried over Na,SO4and
concentrated under reduced pressure. The pure compound was isolated by automated
flash column chromatography on 230-400 mesh silica using a mobile phase of 60%

hexanes in EtOAc.

3. Procedure for the synthesis of 6-methoxy-8-nitroquinolines (1m-n)

R R
H3;CO
3 Glycerol, H,SO,4, 0-H3PO4 HaCO N
NH, As,0s, 80 °C N
NO, NO,
1im.R=H
1n.R= OCH3

Synthesized using procedure reported earlier.?



4. Procedure for the synthesis of quinoline-2-d (6a)

@ Ag,CO3 (20mol%) | X
N” >cooH 120°C, D,0-DMSO, 16 h N" D

Synthesized using procedure reported earlier.’

5. Procedure for the synthesis of quinoline-3-d

Under the argon atmosphere, Turbo Grignard [(CH3),CHMgCIl-LiCl] in THF (1.1
equiv.) was added to the two neck RBF at -20 °C. 3-lodoquinoline (1 equiv.)
(dissolved in anhydrous THF) was added to RBF, and mixture was stirred for 10 min.
The temperature of the reaction was increased to 0 °C and D,0 added to the reaction;
stirring continued for 30 min. The product was extracted from the reaction mixture by

extraction with diethyl ether and purified on automated flash purification system.
! D
| x (CH3),CHMgCI. LiCl m
N -20°C-0°C, D,0, 1h NG

6. General procedure for the iodination

All reagents were weight under ambient conditions. To a mixture of starting material
(0.25 mmol, 1 equiv.) in MeCN (4 mL) was added iodine (1.2 equiv.) and TBHP (8
equiv., 70% aq. solution) at ambient temperature. The reaction mixture was heated at
80 °C for the desired reaction time, as monitored by TLC. After completion of
reaction, solvent was removed under reduced pressure and to the residue was added
aqueous saturated sodium thiosulfate solution. The mixture was extracted with ethyl
acetate (3 x 5 mL). The combined organic layer was dried over Na,SO,4 and solvent
removed under reduced pressure to produce crude product. The pure product was

isolated by flash chromatography using a mobile phase of 20-60% hexanes in EtOAc.

For the exclusive synthesis of compounds 2qb and 2rb, a higher amount of I, (2.4
equiv.) and TBHP (16 equiv.) was added in the reaction medium (8 mL), while
keeping the time and temperature of the reaction same as above. The compounds 2qb

and 2rb were obtained in 77% and 82% yields, respectively.



7. Characterization data of synthesized intermediates
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5-Chloro-8-methoxyquinoline (11):
hydroxyquinoline. 'H NMR (400 MHz, CDCls): 4 8.97 (dd, J = 4.2 Hz,
1.6 Hz, 1H), 8.51 (dd, J = 8.6 Hz, 1.68 Hz, 1H), 7.55-7.50 (m, 2H), 6.95
(d, J= 8.4 Hz, 1H), 4.07 (s, 3H); 3C NMR (100 MHz, CDCl;): & 154.5,
149.6, 140.5, 133.0, 126.9, 126.4, 122.4, 122.1, 107.4, 56.1; IR (neat,
cm'): 1715, 1590, 1308, 1099, 927, 819, 784; HRMS (ESI-TOF): m/z
[(M+H)*] calculated for C;(HoCINO™ 193.0294, found 193.0292.

Synthesized from 5-chloro-8-

6-Methoxy-8-nitroquinoline (1m): Synthesized from 4-methoxy-2-
nitroaniline. "H NMR (400 MHz, CDCl5): & 8.91 (dd, J = 4.2 Hz, 1.64
Hz, 1H), 8.15 (dd, J = 8.4 Hz, 1.60 Hz, 1H), 7.71 (d, J = 2.7 Hz, 1H),
8.50 (dd, J= 8.4 Hz, 4.2 Hz, 1H), 7.29 (d, J = 2.7 Hz, 1H), 3.99 (s, 3H);
3C NMR: (100 MHz, CDCl;): 6 156.1, 150.0, 134.8, 130.0, 123.0,
116.6, 109.4, 56.2; IR (neat, cm™') 3420, 1586, 1515, 1337, 1247, 1109,
1061, 758; HRMS (ESI-TOF): m/z [(M+H)"] calculated for C,;H;1N,O4*
205.0608, found 205.0602.

5,6-Dimethoxy-8-nitroquinoline  (1n): from 4.,5-
dimethoxy-2-nitroaniline. 'H NMR (400 MHz, CDCls): 6 8.99 (dd, J =
4.1 Hz, 1.7 Hz, 1H), 8.55 (dd, /= 8.7 Hz, 1.7 Hz, 1H), 8.03 (s, 1H), 7.51
(dd, J = 8.6 Hz, 4.1 Hz, 1H), 4.13 (s, 3H), 4.07 (s, 3H); 3C NMR (100
MHz, CDCls): 6 151.1, 146.3, 146.0, 142.9, 135.8, 130.6, 124.2, 122.3,
114.4, 61.7, 57.2; IR (neat, cm™'): 3417, 1593, 1525, 1324, 1259, 1116,
1064, 778; HRMS (ESI-TOF): m/z [(M+H)"] calculated for C,;H;1N,O4*

234.0641, found 234.0639.

Synthesized

8. Characterization data of the synthesized iodinated compounds
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~
N

3-Iodoquinoline (2a):* Synthesized from quinoline (la, 32 mg,
0.25 mmol). Yield: 58.6 mg (92%). '"H NMR (400 MHz, CDCl;): &
9.03 (d, J=2.0 Hz, 1H), 8.51 (d, J = 1.7 Hz, 1H), 8.07 (d, J = 8.5
Hz, 1H), 7.75-7.67 (m, 2H), 7.57-7.53 (m, 1H); 3C NMR (100
MHz, MeOD): & 155.1, 145.5, 144.5, 130 .1, 129.8, 128.0, 127.4,
126.9, 88.7; IR (neat, cm™): 1634, 1489, 1350, 1124, 938, 887, 745,
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HRMS (ESI-TOF): m/z [(M+H)*] calculated for C;H;3INH"
255.9624, found 255.9610.

3-lodo-6-methoxyquinoline  (2b):> Synthesized from 6-
methoxyquinoline (1b, 40 mg, 0.25 mmol). Yield: 60.6 mg (85%).
'"H NMR (400 MHz, MeOD): & 8.79 (d, J = 2.0 Hz, 1H), 8.63 (d, J
= 1.8 Hz, 1H), 7.86 (d, J = 9.2 Hz, 1H), 7.40 (dd, J = 9.2 Hz, 2.8
Hz, 1H), 7.16 (d, J = 2.8 Hz, 1H), 3.93 (s, 3H); *C NMR (100
MHz, MeOD): 6 158.6, 152.4, 143.2, 141.6, 131.3, 129.3, 123.1,
104.2, 89.3, 54.8; IR (neat, cm™): 1615, 1456, 1160, 1027, 820,
727; HRMS (ESI-TOF): m/z [(M+H)"] calculated for C;oHoINO*
285.9729, found 285.9721.

3-lIodo-6-nitroquinoline (2c¢): Synthesized from 6-nitroquinoline
(1c, 44 mg, 0.25 mmol). Yield 69 mg (91%). 'H NMR (400 MHz,
CDCl3): 6 9.22 (d, J = 2.1 Hz, 1H), 8.75 (d, J = 1.9 Hz, 1H), 8.70
(d, J=2.4 Hz, 1H), 8.50 (dd, /= 9.2 Hz, 2.48 Hz, 1H), 8.22 (d, J =
9.2 Hz, 1H); 3C NMR (100 MHz, CDCl;): & 159.1, 1438.2,
145.9,145.2, 131.5, 128.6, 123.4, 123.3, 92.0; IR (neat, cm™') 1631,
1528, 1344, 1088, 878, 777, HRMS (ESI-TOF): m/z [(M+H)+]
calculated for CoH4IN,O," 300.9474, found 300.9471.

6-Bromo-3-iodoquinoline  (2d): Synthesized  from  6-
bromoquinoline (1d, 52 mg, 0.25 mmol). Yield: 70 mg (84%). 'H
NMR (400 MHz, CDCl;): ¢ 9.04 (d, J = 2.0 Hz, 1H), 8.45 (d, J =
1.8 Hz, 1H), 7.93 (d, /= 4.9 Hz, 1H), 7.87 (d, J= 2.1 Hz, 1H), 7.80
(dd, J=8.9 Hz, 2.2 Hz, 1H); '3C NMR (100 MHz, CDCl5): 8 156.0,
144.9, 142.6, 133.5, 131.2, 130.7, 128.7, 121.3, 91.0; IR (neat, cm"
N: 1570, 1475, 1323, 1125, 938, 907, 823; HRMS (ESI-TOF): m/z
[(M+H)*] calculated for CoHBrIN* 333.8728, found 333.8713

8-Bromo-3-iodoquinoline (2e): Synthesized from 8-
bromoquinoline (1e, 52 mg, 0.25 mmol). Yield: 72 mg (86%). 'H
NMR (400 MHz, CDCl;) 6 9.16 (d, J=2.0 Hz, 1H), 8.56 (d, /J=2.0



Hz, 1H), 8.08 (dd, /= 7.5 Hz, 1.2 Hz, 1H), 7.70 (dd, J = 8.2 Hz, 2.1
Hz, 1H), 7.43 (t, J = 7.8 Hz, 1H); 3C NMR (100 MHz, CDCl;): 6
156.4, 144.1, 143.6, 133.7, 131.0, 127.9, 126.7, 124.9, 91.0; IR
(neat, cm™): 1568, 1477, 1333, 1115, 942, 911, 822; HRMS (ESI-
TOF): m/z [(M+H)*] calculated for CoHgBrIN* 333.8728, found
333.8711.

3-Iodo-8-nitroquinoline (2f): Synthesized from 8-nitroquinoline
(1f, 44 mg, 0.25 mmol). Yield: 65 mg (86%). 'H NMR (400 MHz,
CDCly): 6 9.18 (s, 1H), 8.66 (d, J = 2.0 Hz, 1H), 8.07 (dd, J = 7.5
Hz, 1.3 Hz, 1H), 7.95 (dd, J = 8.3 Hz, 1.2 Hz, 1H), 7.66 (dd, J = 8.1
Hz, 7.5 Hz, 1H); BC NMR (100 MHz, CDCls): 6 157.9, 148.3,
143.7, 137.6, 130.9, 130.3, 126.4, 124.2, 92.0; IR (neat, cm™'):
1638, 1522, 1350, 1078, 889, 762; HRMS (ESI-TOF): m/z
[(M+H)"] calculated for CoHgIN,O,™ 300.9474, found 300.9477.

3-lodo-8-methoxyquinoline  (2g):  Synthesized from 8-
methoxyquinoline (1g, 40 mg, 0.25 mmol). Yield: 60 mg (84%); 'H
NMR (400 MHz, CDCl;): ¢ 9.03 (d, J = 2.1 Hz, 1H), 8.50 (d, J =
2.1 Hz, 1H), 7.47 (t, J = 8.0 Hz, 1H), 7.27-7.25 (m, 1H), 7.06 (dd, J
=7.8 Hz, 0.9 Hz, 1H), 4.08 (s, 3H); 13C NMR (100 MHz, CDCl;): &
155.5, 154.2, 143.5, 138.3, 131.0, 127.8, 118.1, 108.1, 90.9, 56.0;
IR (neat, cm™): 1559, 1484, 1376, 1260, 1118, 885, 753; HRMS
(ESI-TOF): m/z [(M+H)"] calculated for C;oHoINO* 285.9729,
found 285.9725.

3-Iodo-6-methylquinoline  (2h): Synthesized  from  6-
methylquinoline (1h, 36 mg, 0.25 mmol). Yield: 63 mg (93%); 'H
NMR (400 MHz, CDCl;): & 8.95 (s, 1H), 8.40 (s, 1H), 7.94 (d, J =
8.6 Hz, 1H), 7.54 (d, J= 8.5 Hz, 1H), 7.42 (s, 1H), 2.52 (s, 3H); 13C
NMR (100 MHz, CDCl;): & 154.6, 144.9, 142.9, 137.4, 132.3,
129.9, 129.1, 125.5, 89.8, 21.6; IR (neat, cm™): 1636, 1489, 1336,
1258, 952, 902, 817, 749; HRMS (ESI-TOF): m/z [(M+H)]
calculated for C;oHoIN™ 269.9780, found 269.9776.
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6-Amino-3-iodoquinoline (2i): Synthesized from 6-aminoquinoline
(1i, 36 mg, 0.25 mmol). Yield: 65 mg (97%); 'H NMR (400 MHz,
CDCl): 6 8.61 (d, J = 1.5 Hz, 1H), 8.22 (d, J = 8.5 Hz, 1H), 7.88
(d, J= 8.8 Hz, 1H), 7.36 (dd, J = 8.6 Hz, 4.2 Hz, 1H), 7.21 (d, J =
8.9 Hz, 1H), 4.63 (br, 2H); 3C NMR (100 MHz, CDCl;): 6 146.9,
146.0, 143.7, 137.9, 131.3, 130.7, 122.8, 120.1, 80.9; IR (neat, cm-
N: 3416, 1642, 1453, 1371, 1249, 1101, 725; HRMS (ESI-TOF):
m/z [(M+H)*] calculated for CoHgIN," 270.9732, found 270.9739.

4-Amino-3-iodoquinoline 2)): Synthesized from  4-
aminoquinoline (1j, 36 mg, 0.25 mmol). Yield: 61 mg (90%). 'H
NMR (400 MHz, CD;0D): & 8.62 (s, 1H), 7.92 (dd, /= 8.5 Hz, 0.8
Hz, 1H), 7.84 (dd, J = 8.5 Hz, 0.6 Hz, 1H), 7.66-7.61 (m, 1H), 7.47-
7.42 (m, 1H); 3C NMR (100 MHz, CD;0D): é 155.7, 150.8, 146.8,
130.0, 128.1, 125.6, 121.2, 118.2, 73.6; IR (neat, cm™'): 3390, 1639,
1464, 1363, 1264, 1085, 742; HRMS (ESI-TOF): m/z [(M+H)"]
calculated for CoHgIN," 270.9732, found 270.9725.

6-Fluoro-3-iodoquinoline (2k): Synthesized from 6-
flouroquinoline (1k, 36 mg, 0.25 mmol). Yield 60 mg (89%). 'H
NMR: (400 MHz, CDCl;) & 9.01 (d, J = 2.0 Hz, 1H), 8.50 (d, J =
1.6 Hz, 1H), 8.07 (dd, J=9.2 Hz, 5.3 Hz, 1H), 7.50 (td, J = 8.7 Hz,
2.8 Hz, 1H), 7.33 (dd, J = 8.7 Hz, 2.7 Hz, 1H); 3C NMR: (100
MHz, CDCl;) 6 161.9, 159.4, 154.9, 142.9, 132.1, 130.4, 120.2,
109.7, 91.1; IR (neat, cm™') 1578, 1469, 1319, 1132, 945, 899, 841;
HRMS (ESI-TOF): m/z [(M+H)"] calculated for CoHgFIN*
273.9529, found 273.9522.

5-Chloro-3-iodo-8-methoxyquinoline (21): Synthesized from 5-
chloro-8-methoxyquinoline (11, 48 mg, 0.25 mmol). Yield: 70 mg
(88%); '"H NMR (400 MHz, CDCl;): & 9.09 (d, J = 2.0 Hz, 1H),
8.91 (d, J=2.0 Hz, 1H), 7.55 (d, J = 8.4 Hz, 1H), 7.00 (d, J = 8.4
Hz, 1H), 4.09 (s, 3H); 13C NMR (100 MHz, CDCl5): 6 154.9, 154.8,
140.8, 138.8, 128.4, 127.4, 120.9, 108.0, 92.1, 56.2; IR (neat, cm™):
1604, 1560, 1483, 1366, 1107, 939, 809, 742; HRMS (ESI-TOF):



m/z [(M+H)*] calculated for C;oHgCIINO* 319.9339, found
319.9336.

Meo ! 3-Iodo-6-methoxy-8-nitroquinoline (2m): Synthesized from 6-

NO, methoxy-8-nitroquinoline (Im, 51 mg, 0.25 mmol). Yield: 68 mg
(83%). 'H NMR (400 MHz, CDCl;): 8 9.01 (d, J = 1.9 Hz, 1H),
8.52 (d, J=1.9 Hz, 1H), 7.71 (d, J = 2.6 Hz, 1H), 7.15 (d, J = 2.7
Hz, 1H), 3.99 (s, 3H); *C NMR (100 MHz, MeOD): 6 152.8, 151.3,
144.5, 138.6, 129.5, 127.5, 113.3, 104.4, 88.5, 52.3; IR (neat, cm™'):
1614, 1511, 1444, 1340, 1285, 1160, 825, 727; HRMS (ESI-TOF):
m/z [(M+H)"] calculated for C;oHgIN,Osz" 330.9580, found

330.9571.
Moo A 3-lodo-5,6-dimethoxy-8-nitroquinoline (2n): Synthesized from
N 5,6-dimethoxy-8-nitroquinoline (I1n, 59 mg, 0.25 mmol). Yield: 74

NO,

mg (82%). '"H NMR (400 MHz, CDCl3): 8 9.07 (s, 1H), 8.92 (s,
1H), 8.02 (s, 1H), 4.14 (s, 3H), 4.07 (s, 3H); *C NMR (100 MHz,
CDCly): & 156.3, 151.1, 146.8, 138.4, 131.0, 125.5, 122.2, 114.6,
91.9, 61.8, 57.26; IR (neat, cm): 1620, 1495, 1301, 1299, 1155,
838, 740; HRMS (ESI-TOF): m/z [(M+H)*] calculated for
C11H0IN,O4" 360.9685, found 360.9678.

4-Todoisoquinoline (20):® Synthesized from isoquinoline (1o, 32
@N mg, 0.25 mmol). Yield: 56 mg (88%). '"H NMR (400 MHz, CDCl5):
0 9.15 (s, 1H), 8.96 (s, 1H), 8.01 (d, J = 8.5 Hz, 1H), 791 (d, J =
8.2 Hz, 1H), 7.83-7.79 (m, 1H), 7.70-7.66 (m, 1H); 3C NMR (100
MHz, CDCl): 6 152.6, 150.9, 137.1, 131.9, 130.7, 129.7, 128.3,
128.1, 96.8; IR (neat, cm™): 1561, 1484, 1372, 1209, 952, 902, 817,
749; HRMS (ESI-TOF): m/z [(M+H)"] calculated for CoH;IN*
255.9624, found 255.9619.

3-Iodobenzo[/]quinoline 2p): Synthesized from
N= benzo[/]quinoline (1p, 45 mg, 0.25 mmol. Yield: 63 mg (82%). 'H
NMR (400 MHz, CDCly): 6 9.25 (dd, J = 8.2, 1.3 Hz, 1H), 9.15 (d,
J=2.1Hz, 1H), 8.54 (d, /= 2.1 Hz, 1H), 7.92 (dd, J = 6.7 Hz, 2.5
Hz, 1H), 7.84 (d, J = 8.8 Hz, 1H), 7.77-7.73 (m, 2H), 7.58 (d, J =



8.8 Hz, 1H); 3C NMR (100 MHz, CDCls): & 154.1, 145.0, 143.3,
133.5, 131.2, 128.8, 128.6, 128.1, 127.9, 127.4, 124.2, 124.1, 90.7;
IR (neat, cm™): 1585, 1501, 1467, 1363, 1097, 890, 816, 783, 749;
HRMS (ESI-TOF): m/z [(M+H)"] calculated for C;3HoIN*
305.9780, found 305.9771.

3-Iodo-1,10-phenanthroline (2qa): Synthesized from 1,10-
phenanthroline (1q, 45 mg, 0.25 mmol). Yield: 51 mg (66%). 'H
NMR (400 MHz, CDCl;): 6 9.29 (d, J=2.0 Hz, 1H), 9.17 (t, J=4.3
Hz, 1H), 8.57 (d, /= 2.1 Hz, 1H), 8.22 (dd, /= 8.1 Hz, 1.7 Hz, 1H),
7.77 (d, J = 8.8 Hz, 1H), 7.64 (dd, J = 8.1 Hz, 4.26 Hz, 2H); 13C
NMR (100 MHz, CDCl;): & 155.5, 150.5, 145.9, 144.5, 143.6,
136.1, 130.1, 128.6, 127.6, 125.3, 123.4, 92.8; IR (neat, cm’):
1701, 1494, 1405, 1267, 1117, 831, 734; HRMS (ESI-TOF): m/z
[(M+H)"] calculated for C;,HgIN," 306.9732, found 306.9739.
3,8-Diiodo-1,10-phenanthroline (2qb): Synthesized from 1,10-
phenanthroline (1q, 45 mg, 0.25 mmol). Yield: 8 mg (7%). 'H
NMR (400 MHz, CDCl;): 8 9.30 (d, J = 2.1 Hz, 2H), 8.60 (d, J =
2.0 Hz, 2H), 7.68 (s, 2H); 3C NMR (100 MHz, CDCls): 6 156.0,
1444, 143.7, 130.1, 126.5, 93.2; IR (neat, cm™"): 1717, 1465, 1415,
1259, 1097, 835, 729; HRMS (ESI-TOF): m/z [(M+H)*] calculated
for C,H7I,N," 432.8699, found 432.8698.

3-lIodo-6,6’-biquinoline (2ra): Synthesized from 6,6-biquinoline
(1r, 64 mg, 0.25 mmol). Yield: 58 mg (61%). '"H NMR (400 MHz,
CDCl,): 6 9.07 (t, J= 2.8 Hz, 1H), 8.98 (d, /=2.9 Hz, 1H), 8.65 (d,
J=19 Hz, 1H), 8.22 (dd, /= 8.1 Hz, 1.68 Hz, 1H), 7.77 (d, J = 8.8
Hz, 1H), 7.64 (dd, J = 8.1 Hz, 4.26 Hz, 2H); 3C NMR (100 MHz,
CDCl): & 155.7, 150.6, 147.5, 145.7, 144.0, 139.3, 138.0, 136.6,
130.1, 130.0, 129.8, 129.2, 126.2, 124.9, 121.8, 90.4; IR (neat, cm"
N: 1701, 1494, 1405, 1267, 1117, 831, 734; HRMS (ESI-TOF): m/z
[(M+H)*] calculated for C;gH;,IN,* 383.0045, found 383.0036.

3,3’-Diiodo-6,6’-biquinoline (2rb): Synthesized from 6,6-
biquinoline (1r, 64 mg, 0.25 mmol). Yield: 12 mg (9%); 'HNMR
(400 MHz, CDCl5): 6 9.07 (d, J = 2.1 Hz, 2H), 8.63 (d, J = 1.9 Hz,
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2H), 8.19 (d, J = 8.8 Hz, 2H), 8.08 (dd, J = 8.8 Hz, 2.00 Hz, 2H),
8.00 (d, J = 2.0 Hz, 2H); 3C NMR (100 MHz, CDCly): 6 155.9,
146.0, 144.0, 138.9, 130.2, 130.1, 129.6, 125.1; IR (neat, cm'):
1698, 1504, 1378, 1288, 1090, 801, 742; HRMS (ESI-TOF): m/z
[(M+H)*] calculated for C;gH;I,N, 508.9006, found 508.9002.

Quinoline-2-d (6a): Synthesized from quinoline-2-carboxylic acid
(approx. 96% deuteration). 'H NMR (400 MHz, CDCl;): & 8.91 (d,
J=4.3 Hz, 0.036 H), 8.13 (t, /= 9.1 Hz, 2H), 7.80 (d, J = 8.1 Hz,
1H), 7.14 (t, J = 7.6 Hz, 1H), 7.53 (t, /= 7.4 Hz, 1H), 7.38 (d, J =
8.2 Hz, 1H); HRMS (ESI-TOF): m/z [(M+H)*] calculated for
CoH,DN* 131.0719, found 131.0718.

3-lIodoquinoline-2-d (6b): Synthesized from quinoline-2-d. 'H
NMR (400 MHz, CDCl;): & 8.53 (s, 1H), 8.06 (d, J = 8.4 Hz, 1H),
7.75-7.69 (m, 2H), 7.56 (td, J = 7.5 Hz, 1.1 Hz, 1H); HRMS (ESI-
TOF): m/z [(M+H)"] calculated for CoH;DIN* 256.9686, found
256.9682.

Quinoline-3-d: Synthesized from 3-iodoquinoline (approx. 91%
deuteration). '"H NMR (400 MHz, CDCl;): & 8.89 (s, 1H), 8.27 (s,
1H), 8.14 (d, J = 8.4 Hz, 1H), 7.86 (d, J = 8.2 Hz, 1H), 7.76 (t, J =
7.6 Hz, 1H), 7.59 (t, J = 7.5 Hz, 1H); 7.49-7.46 (m, 0.09); HRMS
(ESI-TOF): m/z [(M+H)+] calculated for CoH,DN* 131.0719, found
131.0715.

(1) S. K. Nayak, V. Monga, N. Kaur and R. Jain, J. Heterocyclic Chem., 2007, 44,

1265.

(2) H. S. Mosher, W. H. Yanko, and F. C. Whitmore, Org. Synth., 1947, 27, 48.
(3) R. Grainger, A. Nikmal, J. Cornella and 1. Larrosa, Org. Biomol. Chem., 2012,

10, 3172.

(4) M. Chen, S. Ichikawa and S. L. Buchwald, Angew. Chem. Int. Ed., 2014, 53,

1.

(5) B. M. Partridge and J. F. Hartwig, Org. Lett., 2013, 15, 140.
(6) B. Boganyi and J. Kaman, Tetrahedron, 2013, 69, 9512.
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9. 'H and 3C NMR Spectrum

5-Chloro-8-methoxyquinoline (11):

kks—347
PROTON CDCI3 { DAFACULTY\RahulJain\2015

W OO AN NS ONN OO e ]
M) O M 0 O W T O W WD WD T O -8
W=~ 0 MDD W MDD =~
SO O OV IO LD D D D D 1D 1D D o O O =
€0 60 0 €0 e W @ e~ ~ ~ r~ 0w -«

S N

cl
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EXPNO 10
PROCNO 1
Date_ 20150209
Time 4.25
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O 65536
SOLVENT cDCl3
NS 16
Ds 2
SWH B223.685
FIDRES 0.125483
AQ 3.9846387
RG 181
oW 60.800
DE 6.50
TE 673.2
DL 1.00000000
TDO 1

=== CHANNEL £1 =

NUC1

Pl 12.2
PL1 -2.00
PLLW 14.80958652
SFO1l 400.1324710
SI 32768
SF 400.1300000
WOH EM
558

LB 0.30
GB 0
BPC 1.40
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(=] L=al e (x) el
(=] (=2l (=] (=] O
Al e el e )

T T T T T T T

10 9 8 7 & 5 4 ppm
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sec

usec
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sec
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el an
Cl3CPD CDC1l3 (D:\FACULTY\RahulJain\2015\Feb} niper 47 C.XJ
HAME kia-347
W e WD - EXPRO 11
Wy D [T = - - o - o) PROCND 1
. L - =1 — Cate_ 20150209
= O O AD D SO -~ - e . . Tine 13.29
2% S RS8Ny 3 fEe 8 ISz prees
2 PROBHD S ma PABBO BB-
I | ] \ \J V | \i/ | PULFROG zgpg 30
0 5536
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L] 256
Cl & :
SWH 24038.461 Hz
FIDRES 0.366798 H:z
AQ 1.3631988 sec
RG 203
oW 0.800 usec
DE 6.50 usec
TE 673.2 K
(=33 2.00000000 sec
D11 0.03000000 sec
TOO 1
masssses CHANNEL f{] ssssscas
O KUCL 13C
~— Pl 9.50 usec
PLL =1.00 dB
PL1W 44.90434265 W
SFO1 100.6228298 MHz
eessssss CHANHNEL {2 sssssces
CPDPRGZ waltzl
1H
80.00 usec
-2.00 dB
14.33 a8
18.33 dB
14.80958652 W
0.34478071 W
0.13725966 W
400.1316005 MHz
3276
1006127690 MMz
EM
[
| 1.00 Hz
PC 10.00
T T T T T T T 1
180 160 140 120 80 60 40
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6-Methoxy-8-nitroquinoline (1m)

kks—413
PROTON CDCI3 | DAFACULTY \Rahullainh2015Uan | niper 13

HAME kka-413
EXENRO 19
PROCNO 1
Date_ 20150123
TN DD DO 0 001D = Time 23.01
DU 00 O O D T Y e D D e = THSTRUM apect
SR D N T M D Oh O D 00 =) EROEEE S mm EABEC BB~
e T = PULPROG 2930
o3 00 €0 €0 €0 00 00 00 M~ [~ [~ [~ P~ /= [~ [~ oy /0 ™ 65536
N‘N \\\ W \\ SOLVENT coCl3
NS 16
| DS 2
- SWH 8223.685 Hz
N FIDRES 0.125483 Hz
A 3.9846387 sec
RG 203
oW 60.B00 usec
N02 CE 6 .50 usec
TE 673.2 K
Bl 1.00000000 sec
TDO 1
e CHANNEL £1 mm————
NUC1 1H
Pl 12.20 usec
PL1 -2.00 dB
PL1W 14.80958652 W
SFO1 400.1324710 MHz
SI 32768
SF 400.1300000 MHz
WOW EM
SSB [}
LB 0.30 Hz
GB
PC 1.40

L
3 e d el o
= =) b=a k=1 (=4 (=]
- {] Ll b t=1 Lt
T T T T T T T T T
] ] 7 & 5 4 3 2 i BEm
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5,6-Dimethoxy-8-nitroquinoline (1n):

kksi—415
PROTON CDCI3 | DAFACULTY \Rabullain'\ 201 5Jan] niper 15
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3-Iodoquinoline (2a)

djk-297
PROTON CDCI3 | DAFACULTY\RahulJain\2014\Mar] niper 29

\)

MAME. dijk-297
EXPNO 10

- PROCHO 1

w Date_ 20140310

& Time 14.31

o INSTRUM spect
PROBHD % mm PABBO BB-
PULPROG zg30

65536

SOLVENT chCl3
M3 16
0§ 2
SHH B223.685 Hz
FIDRES 0.125483 Hz
A 3.9846387 sec
RG 20.5
ok 60,800 usec
DE 6.50 usec
TE 297.1 K
ol 1,00000000 sec
TDO 1
smssms=s CHANNEL f] ssssss=:
Hucl 14
Pl 12.20 usec
PLL1 -2.00 dB
PL1W 14,80958652 W
SFO1 400.1324710 MHz
SI 3768
sF 400.1300000 MHz
WoW EM
S5B 0
LB 0.30 Hz
GB ]
PC 0.10

ppm
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3-Iodo-6-methoxyquinoline (2b)

dik-303
PROTON MeOD {DAFACULTY\RahulJain\2014\Mar] niper 30
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Time 4.33
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PROBHD 5 mm PABBO BB~
PULPROG zg30

0 B8536
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NS 16

ns 2

SWH 8223,.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203

DW 60,800 usec
DE 6.50 usec
TE 298.1 K
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100 1
-------- CHAMNEL f] ssssssss
HuCl 14

Pl 12,20 usec
PL1 =2.00 dB
PLIW 14.80958652 W
SFO1 400.1324710 MHz
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GB ]

PC 5.00
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dik-303
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-~ = A0 1.3631988 sec
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13C
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-1.00 dB
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NUC2 1H
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PL2 -2.00 dB
PL12 14.33 dbB
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51 327e8
sF 100, 6127690 MHz
WOW EM
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l GH o
PC 1.40
T T T T T T T T 1
160 140 120 100 80 60 40 20 ==l
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3-Iodo-6-nitro-quinoline (2c¢):

kls—132
PROTON CDCI3 | DACILAR2hullain_ 108WNMRI201 May | Administrator 23

EXPNG 1:‘::-4-?;
el L L i R ]
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(A B Nl - N N o i R B Tiss 13.08
O 00 00 €0 05 &0 0 #0 ey IRSTRUM spect
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-1 -]
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o0 i
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wuc1L 1
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Ll =2.00 af
PFLIW 14, 80058652 W
S04 400.1324710 MAz
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W 1=
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LR .30 Hs
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| 5+ #.00
o |[in|uni] ]
ol|lo|alala
ol e e .
o | | et | o]t | e
T T T T T T T T T T
10 9 g 7 € 5 4 2 1 PEm
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kks-452
C13CPD CDC13 {D:\CIL\RahulJain_108\}

MR\2015\May} Administrator 23 BRUKER

o MW N
- ™ (3] N W =M (=23 ) o -
. . PR (=] =1t NAME kks-452
g ‘2ga pang d cde '
PROCHNO
A A A A =) -~~~ Date_ 30150511
| \\/ \\ | \l/ Time 19.17
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PROBHD 5 mm PABBO BB-
PULPROG zgpg30
D 65536
SOLVENT CDC13
NS 256
DS 4
SWH 24038.461
FIDRES 0.366798 Hz
AQ 1.3631988 sec
RG 203
DW 20.800 usec
DE 6.50 usec
TE 673.2 K
Dl 2.00000000 sec
OZN s | D11 0.03000000 sec
‘ TDO 1
N7 = CHANNEL f1 =
13cC
9.50 usec
-1.00 dB
44.90434265 W
100.6228298 MHz
CHANNEL £2
walt
80.00 usec
-2.00 dB
14.33 dB
18,33 dB
14.80958652 W
0.3447807L W
0.13725966 W
400.1316005 MH=z
32768
100.6127690 MHz
EM
0
1.00 Hz
0
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I | I I I 1 I I I 1
180 160 140 120 100 80 60 40 20 ppm
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6-Bromo-3-iodoquinoline (2d):

djk-319
PROTON CDCI3 | DAFACULTY\Rahullain\2014May ) niper 17

- oM O A~ Mo O =
- e B R - - s BT e g e BT I e
TN T T N eI o
=T T . . O e 1 o 5 mm PABBO B
@~~~ | =
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8-Bromo-3-iodoquinoline (2¢)

kks—441
PROTON CDCI3 {DAFACULTY \RahulJain\201 5\Mar| niper 31
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9.1575
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IKSTRUM apeck
FPROBEHD % mm PABBD BE-
BULPROG z=g30
™ 65536
SOLVENT coe1d
H3 14
DS 2
SHWH B223.635
FIDEES 0.125483
A 39946397
RG 20
= 60.800
DE 6.50
TE 673.2
Dl 1.00000000
peli) 1

Mz
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sec

usac
[rET

sec

PL1W 14.B095BE52
SFOL 400.1324710
51 3zT
SF 4001300000
WoW EM
558 ]
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PC 10.00
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kks-441
C13CPD CDC13 {D:\FACULTY\RahulJain\2015\Mar} niper 31 an

5

T LI ESRLS @ we
= — [ ~ o 5
: e eane Loomon NAME kks-411
w = s . I EXPNO 1
wy L W - ~ o PROCNO 1
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oE 4
= SWH 24038, 461
N FIDRES 0.366758
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Br oW 20.400 usec
CE 6.50 usec
TE 673.2 K
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b1l 0.03000000 sec
TDO 1
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dB
]
SFOL 100.6228298 MHE
mmmsms=s CHANNEL f2 ssssss==
CPDPRG2 waltzlé
NuCz 1H
PCPD2 80,00 usec
PL2 2.00 dB
PL12 14.33 4B
PL13 18.%3 dB
PLZW 14.80958652 W
PL1ZW 0.34478071 W
PL1IW 0,137258966 W
SFOZ 400.1316005 MHz
2 L 32768
e ’ 4 5F 100.6127690 MHz
WO EM
558 a
LB 1.00 Hz
GB [
B 1.40
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5.1828
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SN YZ Py

3-iodo-8-nitroquinoline (2f):

k=325
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b.0282

-

PULPROG
DO
EOLVENT
H5

s

SHH
FIDERES
AG

RG

CW

\!

NO,

TE

09 P——

1.00
1.04
1.05

03

ppm

spact

5 mmn FAEBO BE-
2330

E5536

CDCll

8

127
400. 1300000
EM

o
0.3
o

1.40

27




[= ) .4

BRUKER
L)

28



3-Iodo-8-methoxyquinoline (2g):

kks—348
OTON CDCI3 | AFACULTY Rahullain' 201 5\Feb | niper 33

PR
HAME kika-348
EXENO 10
=T = Date_ 20150203
EES2ITIICERALREY Z Tiee
g e L = I THSTHUM spect
“\ PROBHED 5 mm PABBO BA-
v \J Wﬁ | PULPROG 2930
| D ES536
SOLVENT CDCLY
- Hs 16
oS 2
N SWH §223.685 Hz
FIDRES 0.125483 Hz
M 3.9846387 sec
O RG 203
oM 60.800 usec
™~ DE £.50 usec
TE Ti.2 K
ol 1.00000000 sec
TDO 1
sssssses CHANNEL [l sssssses
HUCL m
PL 12.20 usec
PL1 2.00 dB
PL1W 1480958652 W
SFOL 400.1324710 HHz
51 3276
=F 400.1300000 HHz
WO EM

o
LB 0.30 Hz
GB 0
PC Z.00
i

L] L] T
90 85 5.0 1.5 70 65 60 55 50 45 40 35 30 25 20 1.5 1.0 ppm
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kks=348
C13CPD CDC13 {D:\FACULTY\RahulJain\2015\Feb} niper 33 B H

~ o ™ O oW ('] o
wred oM O wy -~ uy oo~ Uy w MAME kks=348
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AQ 1.3631988 sec
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O 20800 usec
DE .50 usec
TE 673.2 K
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Dll L03000000 sec
oo |
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13C
9.50 usec
-1.00 d8

44.3043428% W
100.6228298 MHz

CHANNEL {2 me=ssss==
waltzlé
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o -
[=1

180 1
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3-Todo-6-methylquinoline (2h):

djk=332
PROTON CDCI3 | DAFACULTY' \Rahullain' 200 HJun | niper 14
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O WO N O = o L
o WPy P W el ) I - -
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N

A K e
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S D O e
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3-Iodoquinolin-6-amine (2i):

djk-328
PROTON CDCI3 { DAFACULTY\RahulJain\2014\Jun ] niper 9

HAME djk-328
EXPRO 10
W WM~ Moo o I PROCHO 1
DU DD e OB - Mpare 20140602
SEnnacERRSSSs 2 H,N | Q-
e R R N . X « INSTRUM spect
W 0 ~ M~ M~ ~ f~ [~ [~~~ - CPROBHD 5 mm PABBO BB-
NN N Ng==" | FULRROG e
m 65536
- SOLVENT CHELE
N NS 16
oS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9B46387 sec
BG 161
O 60.800 usec
DE 6.50 usee
TE 296.9 K
ol 1.00000000 sec
TDO 1
-------- CHANNEL f] m=smmmm=
HUC1 11
Pl 12.20 usec
PL1 .00 dB
PLIW 14.80958652 W
SFOL 400.1324710 MHz
SI 32768
SF 400,1300000 MHz
WOW EM
55B o
LB 0.30 Hz
GB
PC 50.00

(=31 | jon =l =]

o || |on oo =

I P2 P ] :
T T T T T T T T T T
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dik-328
C13CPD512 €DCL3 {D:\FACULTY\RahulJain\2014\Jun} niper 9

™ - u + " 1
P g e = HAME djk-328
BB BB B w P = EXPHO 11
i i = N~ PROCHO 1
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e e i e B e B | o e e ‘\“\ Timn_ 11.23
7TV W B |t
PROBHED 5 mm PABBO BB-
PULPROG zgpgln
R ™ 65536
N SOLVENT encld
NS 256
oS 4
SWH 24038 . 461 Hz
FIDRES 0.3667%8 Hz
AQ 1.3631988 sec
RG 203
=] 20.800 usec
DE 6.50 usec
TE 297.8 K
Dl 2.00000000 sec
Dll 0.03000000 sec
by li] 1
= CHANHEL f]l ssssssss
13C
Pl 9.50 usec
FL1 -1.00 4B
FLIW 44, 90434265 W
1331 100. 6228298 HH=z
= CHAMMEL {2 ==s==z==
waltzlé
1H
80.00 usec
-2.00 d8
14,33 dB
18,33 d8
14. 80958652 W
0. 34478071 W
013725966 W
4001316005 MHz
32768
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EM
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1.00 Bz
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L.40
T T T T T T T T T
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3-Iodoquinolin-4-amine (2j):

B.6273
T7.9402
7.9383
7.9192
7.9172
7.8530
7.8517
7.8320
7.8305
T7.6615
7.6582
T.6442
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7.6231
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kks=403a
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20,800

E.50

£73.2

2,00000000

0,03000000 s
1

-------- CHAMNEL f1 mmwm
HUCL 13C

Pl 9.50 usec
FL1 -1.00 dB
PL1W 44,90434265 W
SFOL 100.6228298 MHz

0,34478071
0,13725966 W
400,1326005 MHz

32768
100.61276%0 MHz
EM
o

1.00 Hz
o

2.00

(=
oo —
o3
[
o
L=
(=
=
L=
=
B~
(=

80

60

40
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6-Fluoro-3-iodoquinoline (2k):

kks—i50r
FROTON CDCI3 | DACILRahullain_ OSWNME015May | Administrator 56

W00 P~ O S £ 1 e YD D D D DS O o
Ll B = Y I I O e T e TR I O ot X IR oh
=l el £ C3 O D [ U Y ) ek £ O D U T 0 0D -
=N - = == R R R R e B W o =]
O 0 OO 00 00 00 0 = = M= 0~ M~ = ==~~~ =]
==
N7
ol [w] [=] [w|wo
ol o] o] |oe
. o | o e
i Tl
T A Banas REmaassAns ooa s Saan e T T T
1 9 8 7 6 ] 4 2 1 ppm

HAME
EXPHG
PROGCHD
Datea_

Tinme

THSTRUN
PROBHD
FULPROG

TO

SOLVENT

N3
b5
SWH

FIDRES

BE¥E3

TE
Dl
oo

kks-451F
10

1
20150511
16.54
spect

% mm PABBO BB-

£g30
65336
encll
18
ks
B221.685 Hz
4.125483 Hz
3, 9846387 sec
203
80,800 uses
.50 usec
§73.2 K
L. 00000000 sec
1

memmmmns CHAKHEL (]l sesssmsms

WucL
Pl
PLL
PLIW
SPOL
5[
5F

WhH
538
LB
GB
FC

iH
12.20 usac
=2.00 4B
14.80958652 W
400.1324710 MHx
32768
400.1300000 MHz
EM
0
0.30 Hz
1.40
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kks—451r
C1l3CPD CDC1l3

_———161.94
—-159.45
——154.98
—142.

——132.13

——130.48

—120.24

—109.75

—951.15

<

{D:\CIL\RahulJain 108\NMR\2015\May} Administrator 56

NAME
EXPNO
PROCNO
Date_
Time
INSTRUM
PROBHD
PULPROG
D
SOLVENT
NS
DS
SWH

F = I FIDRES

V734
77.02

76.71

CPDPRG2
Nuc2
PCPD2
BL2
BL1Z
PL13
PL2W
PL12W
PL13W
SFO2
ST

T
180 160 140

120

80 60 40 20

= CHANNEL f1

kks-451r

1

20150511
20.32

spect

5 mm PABBO BB=-
zgpg30

65536

2,00000000
0.03000000

Cc

9.50

-1.00
44.90434265
100.6228298

14.80958652
0.34478071
0.13725966

400.1316005

32768
100.6127690
EM
0

1.00 H
L]
3.00

38




5-Chloro- 3-iodo-8-methoxyquinoline (21):

kks-350
PROTON CDCI3 | DAFACULTY \Rahullain'2014\un | niper 28

NAME kks-350
EXPRO 10
PROCNO 1
oy ao Uy M e = — Date_ 20140620
@ e oo o0 r= M o0 w W Time 11.54
DD O WD D e O an ~ INSTRUM spect
S0 oo Y e oo, = Cl © PROBHD 5 mm PABBO BB-
o Oh oD oD M~~~ =0 o o PULPROG zg30
TD 65536
'\‘\ V \j F V | SOLVENT [T}
H3 16
(1] 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
Al 3.9B46387 sec
RG 203
oW 60.800 usec
DE 6.50 usec
O oL 1.00000030 5
. sec
~ DO 1
mmmmmmmn CHANNEL f1 swssssw
NUC1 1H
Pl 12.20 usec
PL1 -2.00 dB
PL1W 14.80958652 W
SFOL 400.1324710 MHz
5L 32768
sF 400.1300000 MHz
WoW EM
558 ]
LB 0.30 Hz
GB
PC 50.00
I .
=1L=J e o o
=] (= (=] =
| — f—c O]
T I T T T
El 7 4 3 ppm
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kks-350

Cl3CPD512 CDCL3 \FACULTY\RahulJain\2014\Jun} niper 28

8
0

0

08.05

HAME
EXFHO
PROCHD
Date,

—92.
77.34
77.02
76.71

—56.28

<

—-0

Cl :
INSTRUM
PROBHD
PULPROG

D
SOLVENT
N3

D3

SWH
FIDRES
AQ

RG

oW

DE

TE

Dl

D11

00

T T T
160 140 120 100

BROREr
(<)

kka-35%0
11

20140621

1.35

spect

5 mm PABBD BE-
=gpgi0

65536

= ]

312

4
24038.461 Hz
0.366798 Hz
1.3631988 sec
203
20.800 usec
6.50 usec
673.2 K
2.00000000 sec
0.03000000 sec

CHANNEL f1

9.50 usec

-1.00 48
44,.90434265 W
100.6228298 MHz

CHANNEL f£2
wal

317

1H
80.00 uaec
=Z.00 dB
14,33 48
1E.33 48
14.80958652 W
0.3447B07L W
0.13725966 W
400.1316005 MHz
3z

100. 6127690 MEHz
EM
o
1.00 Hz
o

1.40
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3-Iodo-6-methoxy-8-nitroquinoline (2m):

djk-308
PROTON CDCI3 ID:’\I"A['UL'I"l'\RﬂmLIIin\ZﬂIMI m'pcrl

HAME dik-308
EXNPHO 10
PROCHO 1
O M~ el WD ™~ W o (=1 INET 1|:
=D =L R A" h 5 g
== ~ o o PROBHD 5 mm PABBO BR-
- - - - - - - - - - O I :JuLPPGG zu]D
oo A o ~ e~~~ ] — \-\\ I 65536
\ ] SOLVENT coCc13
MS 10
=1 2
- SWH 8223.685 Hz
N FIDRES 0.125483 Hz
A 3. 9846387 sec
RG 181
oW 60.800 usec
NO DE 6.50 usec
2 TE 297.2 K
ol 1.00000000 sec
0 1
ssssssss CHANNEL {] ssssssas
NUCL 18
Pl 12.20 usec
PL1 -2.00 dB
FL1W 14.80958652 W
5ro1 400.1324710 MHz
51
SF 400.1300000 MHz
WO EM
558 o
LB 9.30 Hz
GB o
‘ PC 20.00
L l s
| [ (=] Gl b
o o = = =]
" . . [ .
L= i i o gt ]
T T T T T T T
9 8 7 4 3 2 1 ppm
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kks-308
C13CPD512 MeOD {D:\FACULTY\Ra niper 48
~ A e R = uy -~ (=1
o o~ W D uwy N ) - o
E— . . EE— - . U
Ea I B - = ] on - L3} - -
u U = L — (=] o
L B B B Ll | Ll Ll o
T T T T T T T T 1
180 1e0 1 120 100 a0 40 20 pEm
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3-Iodo-5,6-dimethoxy-8-nitroquinoline (2n):

—= 00770
—8.9227

— 80269

—

—T7.2844

41481

djk—309
PROTON CDCI3 [ DAFACULTY \Rahullain\20141May | niper 50

T—4.0730

&

o - L16=

ppm

HAME djk-309
EXFNO 10
PROCHO 1
Date_ 20140522
Tima .
INSTRLUM spect
FROBHD 5 mm PABEBD BB~
PULPROG =g3d

D 65536
SOLVENT coCl3

M3 16

Ds 2

SWH B223. 685 Mz
FIDRES 0.125483 Hx
AG 3.9846387 sec
BG 181

oW €0.800 usec
DE 6.50 usec
TE 299.4 K
D1 1.00000000 sec
TDO 1

e CHAMMEL £1 == ——

1H
12.20 usec
2.00 dB
PLLW 14,.B095B652 W
EFOL 400 .1324710 MH=
51 32768
5F 400.1300000 MHz
WDW EM
55B Q
LE 0.30 Hz
GE ]
BC i0.00
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kks-309r
C13CPD512 CDC13

{D:\FACULTY\RahulJain\2014\Jun} niper 9

oo~ W HOO I~
M W T WwnN T =} = o o w0
. . B . . . . . ()] o O~ L)
o o . [ .
e O T A 1, NAME kke-309r
— N A A A =3} ~ r~ (=Nt EXPNO 13
PROCNC 1
R R I N7
Time 20.41
INSTRUM spect
PROBHD 5 mm PABBO BB-—
PULPROG zgpg30
OMe D 65536
MeO | SOLVENT CDC13
e NS 512
X DS 4
SWH 24038.461 Hz
—~ FIDRES 0.366798 Hz
N AQ 1.3631988 sec
RG 203
N02 DW 20.800 usec
DE 6.50 usec
TE 673.2 K
D1 2.00000000 sec
D11 0.03000000 sec
TDO 1
CHANNEL £1
13C
9.50 usec
-1.00 dB
44.90434265 W
100.6228298 MHz
= CHANNEL f£2
waltzl6
1H
80.00 usec
-2.00 dB
14.33 dB
18.33 dB
14.80958652 W
0.34478071 W
0.13725966 W
400.1316005 MHz
3276
100.6127690 MHz
EM
0
1.00 Hz
0
3.00
T T T T T T T T T 1
180 160 140 120 100 80 60 40 20 ppm
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4-Iodoisoquinoline (20):

ljk-322 1
PROTON CDCI3 [ DAFACULTY \Rahullain\ 20014\ May | niper §

$3EERgZRICERRASELE 1
ON 00 00 00 M= = M~~~ s ===

I

HAME dajk-322 1
EXPHO 12
FROCHD 1
Date_ Z0L40527
Thma T.31
INSTRUM spect
PROBHD 5 mm PABBO BB-
PULPRCG =g 30

o ES53E
SOLVENT €DC1d

H5 16

D3 Z

SWH B223.685 HE
FIDRES 0.125483 HE
AQ 1.9846387 sec
BG 03

e 60.800 uaec
DE &.50 waec
TE E73.2 K

Dl 1.00000000 sec
TOO 1
msssssss CHANNEL ] ssssssss
HUC1 in

Pl 12.20 usec
PL1 -2.00 dB
FL1W 14, BO95EE52 W
SFO1 400, 1324710 HMz
51 32768

SF 4001300000 HHz
WO EM

558 o

LB 0.30 Hz
GB o

PC 1.40

.

T
g 925 920 $£5 %0 75 70 &5 60 5 30 45 40 35 30 15 10
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dijk-322 1
C13CPD512 CDC13 {D:\FACULTY\RahulJain\201l4'\May] niper 8

— - o 1!
[ & =

160 150 140 130 120 110 100 20 B0

o N



3-Iodobenzo(/#)Quinoline (2p):

djk-321
PROTON CDCI3 [ DAFACULTY \Rahullaim\201 4" May | niper 9
HAME
EXPNO
PROCNO
Date_

3.2623
9.2576
9,2402
9.2385
9.1501
9.1448
B.5468
8.5415
7.9359
7.9288
7.9183
7.9130
7.8535
7.8314
7.7737
7.7693
7.7614
7.75355
7.7497
T.7428
7.7383
7.5990
7.5769
7,2832

FROBHD

é
|

00

Time
INSTRUM

PULFROG
e

dik-321
10

1

20140529

L.og

ct

3 mm PAEBO BB-
zg30

65536

chCll

a4

2

B223. 635
0.125483
3.93463387
203

60 .800

297.4
1. 00000000
1

= CHANNEL £l ==
1H

12.20 v
2.00

14.80958652
400.1324710

IZT6E

400, 1300000
EM

Q

0.30

Q

10.00
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3-Iodo-1,10-phenanthroline (2qa):

djk-324¢
PROTON CDC13 | DAFACULTY\RahulJain\2014\un | niper 13

L. ' i
=) e [ | [ [ury
L=1 (=1 C=1 4 [=1 § F=1 ]
o e iR
| =] e
T T T T T T T T T T
11 10 B 7 ] 5 4

mmmmmmen CHANNEL

HUC1
Fl
PL1

PL1W
SFO1

dik=-324c
ig

1
20140602
2Z.51

apact

S mm PABBO BB-
=g 30

65536
=

16

2

B223.685
0125483
3.9846387
181

&0.800

6. 50

297.0
1.00000000
1

iR

12.20

-2.00
14.B0958652
400.1324710
32768

400. 1300000
EM

o

0.30

o
15,00
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dik-324¢

C13CPD512 CDCL13 (D:\FACULTY\RahulJain\2014\Jun}

niper 13

LTo 0 =R I it o ol e R

YUY O P D el el D AD ) ST W =X

4 & & & & & & & & & @ o - o

WS o D S a0 O ! A

DRRUE I s s o B A I I o =~ @

R n Rl el e R R R o r= =~ i~

Mmoo — et i e . -
I T T I I T T T T I T I I T
160 150 140 130 120 110 100 890 EQ 70 60 50 40 20 ppm

NAME dik=324c
EXPHO 11
PROCHO 1
Daté_ 20140603
Time oz
INST spect
PROBHD 5 mm PABBO BB-
PULPROG zgpg30

™ 65536
SOLVENT cocll

NS 512

oS 4
5WH 24038 . 461 Hz
FIDRES 0.366798 Hz
AQ 1.3631988 sec
R 203

o 20.800 usec
oE 5.50 usec
TE 297.2 K
ol 2.00000000 sec
Dll 0.03000000 sec
o0 1

emsmmmms CHANMEL f] sssssses

NUCL 13c

Pl 9.50 usec
PL1 -1.00 dB
PL1W 4490434265 W
5Ol 100. 6228298 MHz
mmenmees CHANNEL £2 sesssses
CPOPRGE waltzlé
NUC2 1H
PCRD2 80.00 usec
PL2 -2.00 dB
PL12 14.33 dB
PL13 18.33 dB
PL2W 14. 80958652 W
PL12W 0.3447807L W
PL1IW 0.13725966 W
sSFPo2 400.1316005 MHz
8z 32768

5F 1006127690 MHz
WO EM

558 ]

LB 1.00 Hz
GB o

PC 10.00
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3,8-Diiodo-1,10-phenanthrolene (2qb):

9.3065
9.3012

b—

FROTON CDC13

8.6049
B.5998
—7.6HBB8
—T7.2839

<

djk-324a
{D:WFACULTY RahulJain'%2014\Jun}

niper 11

HAME
EXPNO
PROCHC
Date_
Tame
IHSTREUM
FROBHO
FULFEDG
D
EOLVENT
Hs

i)

SHH
FIDRES

AQ

RG

D

0.0115

2.01

E ol e
1,59

™

5 mn

dik-%24a
1l

1
20140603
1015

spect
FABBO BE-
zg 30
EE5IE

Lol

60800 uaec
G6.50 usec
28970 K

1.00000000 sec
1

CHANNEL f]l ====z==sz=

400,1300000 MHz
EM
I

L'_:IE Hz
0
no.an
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1

I
160 140 120 100 80 &0 40 20 ppm
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3-Iodo-6,6’-biquinoline (2ra)

Kks—440ar
PROTON CDCI3 | DAFACULTY\Rahul)ain\201 5\Mar | niper 44

- HAME kks-440ar
O o @O a
= Oh O O 0w o W :;ggﬁo lg‘
ZSERR9ON Date_ 20150319
e e ow e Time 5.08
(= e e ] o o IHSTRUM Spect
PROBHD 5 mm PABBD BB-
e —— N FRoBiD o
g 1s] ES536
N SOLVENT CDC1Y
- HS5 16
DS 2
SWH 8223.685 Hz
T S I Fromes 0.125483 Hz
AQ 3.9B46387 sac
| RG 203
- D G0.800 usec
DE 650 usec
N 1 673.2 K
Dl 1.00000000 sac
D0 1
== CHAMMEL fl =
iH
Fl 12.20 usec
FL1 =2.00 4B
PL1W 14809358652 W
SFOL1 400.1324710 MHz
SI 32768
SF 400.1300000 HHz
wWoW EM
558 ]
LB 0.30 Hz
GB o
PC 1.40
A
T T T T T T T T T
11 10 7 & 5 4 3 2 1 ppm
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11
L
(= Y
o
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o
(2]
He
(=]
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1

he
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L=

=

>

S
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o

i
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=

e
oy
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vl
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-
(%)
=
=
wun
-
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H

=
e
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i

H
L
©

W N M O 0O 0
LT T WS =T RS . S wy et
- O =
L= B e e e R e e e e = . oo .
T T B - o Tt N B B T I o I I =]
o oA A A A A A o ~r~r~
3 mm PABBO BB-
zgpg3l
65536
coc13
N 512
ol 4
38,461
I 0.366T0R
1.3631938
2 s 20
20.800
6.50
e &73.
'\I 2,0000000
B 0. 0300000
T T T T T T T T 1
180 160 140 120 100 80 60 40 20 opm
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3,3’-Diiod0-6,6’-biquinoline (2rb)

kks—4480br
PROTON CDCI3 [ DACIL\Rahullain_108WWMR\2015\Apr] Administrator 23

L e R i B - i RN
[ e R Ty TR B e R T o |
(~ D o ) O 00 O O [ W O O D
COoOWYWNACOoOoOOoOOo NN

e L
O Oh D 0D D D 0D 00 0D D D [~ [

ESN\VE 8

=
|

HAME
EXFRD
PROCHO
Date_
Time
INSTRUM
PROBHD
PULPROG

14
SOLVENT
N5
DS

I SWH

e FIDRES

RCL
Pl
PL1
EL1W
SFOL

——
(=] Ul 1623 a] Lnd
(=] (=110 B2 (=]
cal eallealeilen
T T T T T T T T T
10 9 8 7 6 5 4 3 1 pem

kks-4480bx
10

1
20150402
15.17

Spect
5 mm FABBO BB~-
zg30
65536
cbC13
18
2
8223.685 Hz
0.125483 Hz
3.9B4E387 sec
203
E0.800 usec
6.50 usec
£73.2 K
1.00000000 saec
1

CHANNEL f1

14.80958632 W
400.1324710 MHz

32768
400.1300086 MHz
EM
]
0.30 Hz
1]
1.40
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Quinoline-2-d (6a)

kks—465
PROTON CDCI13 {D:\CIL\RahulJain_108\NMR\2015\une } Administrator 12

NAME Kkks-465
EXPNO 10
PROCNG 1
TN~ OOWMO N OWM N Date_ 20150610
HOS NN TN Time 12.57
NEHNMOAM AN ™M A~ INSTRUI spect
OF Ohint sl SO E S B8 CL OO0, U0 10 09: 00 6 PROBHD 5 mm PABEO BE-
PP BULPROG 2930
™ 65536
W\W SOLVENT CDC13
NS 16
DS 2
SHH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 181
DW 60.800 usec
DE 6.50 usec
TE 297.0 K
Dl 1.00000000 sec
D0 1
= = = CHANNEL f1
| NUC1 18
N Pl 12.20 usec
N° D PLL -2.00 dB
PL1W 14.80958652 W
SFO1 400.1324710 MHz
ST 32768
SF 400.1300043 MHz
WDW
s5B 0
LB 0.30 Hz
cB 0
BC 8.00
1
- WO |H(O|oy
(=] a|Oo|o(o|oy
(=] O
T T T T T T T T T
g 8 7 6 5 4 3 2 1 ppm



3-Iodoquinoline-2-d (6b)

kks—466¢
PROTON CDCI3 { DACILARahulJain_108\NMR\2015\une } Administrator 6

TOW MO M OO DD M OO T O
CHOON T A TOWONO NG AN
MOMENNNOOO DD N T TS
COEWeeM SR MCnINLN N0 INN
B e e e e e e N

s

=
<
N~ "D
e me
=] o] [of|ee
ol Al hlleil—
T T T T T T T T
10 9 8 i 6 5 4 3 ppm

Kks-466¢
11

1

20150612

14.50

spect

5 mm PABEO BB-
930

65536
CDC13
4

2
8223,685 Hz
0.125483 Hz
3.9846387 sec
203

60.800 usec
6.50 usec

296.4 K
1.00000000 sec
1

CHANNEL £1

H
12.20 usec
00

14.80958652
400.1324710 MHz

32768
400.1300075 MHz
EM
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Quinoline-3d

kks—488b
PROTON CDCI3 { DACILARahulJain_108\NMR\2015\uly } Administrator 49

8.8954
8.27086
8.1550
8.1338
7.8763
7.8558
7.78865
7.7659
7.7481
7.6146
7.5951
7.5769
7.4952

NAME kks—-488b
M ono EXPNO 10
R PROCNO 1
@ = O ® Date_ 20150720
SOSE SR Time 17.34
-~~~ INSTRUM spect
PROBHD 5 mm PABBO BB-
RSy == EDionoc 2950
TD 65536
SOLVENT cpel3
NS 16
DS 2
SWH 8223.685 Hz
FIDRES 0.125483 Hz
AQ 3.9846387 sec
RG 203
D 60.800 usec
DE 6.50 usec
TE 298.5 K
D1 1.00000000 sec
TDO 1
~P e CHANNEL f1 ========
NUC1 1H
= Pl 12.20 usec
N PL1 -2.00 aB
PL1W 14.80958652 W
SFO1 400.1324710 MHz
ST 3276
SF 400.1300000 Miz
WDW EM
S5B 0
LB 0.30 Hz
GB 0
BC 1.40

— l
o W[N] OY
o olo|IoIc|oo
Al lalalalalale
T T T T T T T T T 1
9 8 7 6 5 4 3 2 1 jsisli}

10. NMR study

Aliquots of reaction

mixture were taken and concentrated under vaccum

submitted for NMR analysis.

and
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Figure: NMR study for the iodination of substrate 1a

C5 and 7 protons of 6b
C4 proton of 6b
C8 proton of 6b €6 proton of 6b
disappearance C3 proton of 6a
(e) !'L\ -7
|
@ TN
O
© TV
O
(5 |
1 J.lﬂ ILJJKM
C4 and 8 protons of 6a |:
rL‘ C3 proton of 6a
—7
(a) A
| T T T | T T T T | T T T T | T T T T | T T T T
10 8 8 7 3 [ppm]

Figure: NMR study for the iodination of substrate 6a

Spectrum | Aliquots withdrawal time
(a) 0 min

(b) 30 min

(©) 2h

(d) 6 h

(e) 12h

11. Kinetic Isotope Effect (KIE) study

Under same conditions and optimized conditions parallel reactions (0.25 mmol) were
set and aliquots of reaction mixture were taken at various time intervals and
concentrated under vacuum and submitted for GCMS analysis. Mean of obtained data
was used for calculation of ky/kp.
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Representative data for primary KIE:

(a) GCMS data for reaction mixture of quinoline (1a):

RT: 0.00-72.02 SM: 7G

NL:
100 add 2.27E7
i TICF: MS
80: kks-492b-r
g . 39.94
2 407
g ]
20t
07 T T \15'\92\ T ?5'\74\ \L' \ ‘35E98‘ T \46\'18\ \52\'15\3 \57'\75\ 6\33'\69\ 6\9':\31 \
0 10 20 30 40 50 60 70
Time (min)
RT Area % Peak Area Peak Height
29.65 70.27 84495076 14055027
39.94 29.73 35750180 9521358

kks-492b-r #3182 RT: 29.65 AV: 1 NL: 7.02E6
T: + ¢ Full ms [ 50.00-350.00]
100 129.01

80
60
40 102.06

Relative Abundance

203.93 229.97 25795

20|
l 153.97
ot N ] S N N

50 100 150 200 250
m/z

293.04 318.06 342.98
T T T T

300 350
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kks-492b-r #4598 RT: 39.94 AV: 1 NL: 3.51E6
T: + ¢ Full ms [ 50.00-350.00]

100 127.96
o 80
g 807
C -
g _
5§ 607
Q
< ]
2 407 101.11 255.82
g 1 7510
® 201
o204l | eor  teese 299 || o709 e
s L B B ) O O B S R S|
50 100 150 200 250 300 350
m/z
(b) GCMS data for reaction mixture of quinoline-3-d:
RT: 0.00-72.04 SM: 7G
29.25 NL:
1007 2.45E7
1 TICF: MS
80 kks-491b-r
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0 10 20 30 40 50 60 70
Time (min)
RT Area % Peak Area Peak Height
29.25 86.22 94437999 19651717
39.77 13.78 15093657 4529895

kks-491b-r #3148 RT: 29.25 AV: 1 NL: 6.82E6

T: + ¢ Full ms [ 50.00-350.00]
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kks-491b-r #4578 RT: 39.77 AV: 1 NL: 2.05E6

T: + ¢ Full ms [ 50.00-350.00]
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Representative data for secondary KIE:
(a) GCMS data for iodination reaction mixture of quinoline (1a):
RT: 0.00 - 72.02 SM: 7G
29.63 NL:
100 6.67E6
] TICF: MS
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0 10 20 30 40 50 60 70
Time (min)
RT Area % Peak Area Peak Height
29.63 88.70 16962630 5655307
39.94 11.30 2161997 614720

63



KKS-493-HC #3242 RT: 29.63 AV: 1 NL: 2.63E6
T: + ¢ Full ms [ 50.00-350.00]
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KKS-493-HC #4656 RT: 39.94 AV: 1 NL: 3.13E5
T: + ¢ Full ms [ 50.00-350.00]
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(b) GCMS data for iodination reaction mixture of quinoline-2-d (6a):
RT: 0.00-72.03 SM: 7G
29.21 NL:
100 1.09E7
. TICF: MS
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Time (min)
RT Area % Peak Area Peak Height
29.22 85.96 28423761 9209008
39.74 14.04 4643984 1332652
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KKS-493-DD #3165 RT: 29.22 AV: 1 NL: 3.96E6

T: + ¢ Full ms [ 50.00-350.00]
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KKS-493-DD #4608 RT: 39.74 AV: 1 NL: 6.12E5

T: + ¢ Full ms [ 50.00-350.00]
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