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1 General information

1.1 General experimental and analytical methods

General methods: Reagents were purchased from different commercial sources and used
without further purification. The removal of solvent under reduced pressure was carried

out on a standard rotary evaporator.

Solvents: All chemistry involving organolithium species was performed using dry
solvent grades, the solvent was used as purchased. Solvents for flash column

chromatography are standard commercial grades.

Chromatography: Flash column chromatography silica gel 60 from Merck, with a

particle size between 40 and 63 pm, was used.

NMR spectroscopy: 'H-NMR spectra were recorded on a Bruker Avance DRX-500
spectrometer at 500 MHz and are reported as follows: chemical shift 6 in ppm
(multiplicity, coupling constants J in Hz, number of protons, assignment). The
multiplicity and shape of the 'H signals are designated by the following abbreviations: s
= singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad, or combinations
thereof. These chemical shifts & are reported to the nearest 0.01 ppm with the residual
solvent peak as the internal reference (DMSO-d® = 2.50 ppm, D,O = 4.70 ppm). '3C-
NMR spectra were recorded on the same spectrometer at 126 MHz with 'H decoupling.
YF-NMR NMR spectra were recorded on the same spectrometer at 470 MHz with 'H
decoupling. The chemical shifts reported for the lithium sulfinate salts are the ones form

their corresponding deuterated sulfinic acids (measurement in D,0).

High-resolution mass spectrometry (HRMS) was performed using a Waters
Micromass LCT Premier™ spectrometer using time of flight (TOF) mass detection and
positive and negative HESI ionization methods. All m/z values are reported to four
decimal places and within £ 5 ppm of the calculated value. The mass reported for the
lithium sulfinate salts are the ones form their corresponding protonated sulfinic acids for

[M+H]" (measurement in H,O) or the sulfinates directly as [M-H]J-.
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SO, solution in THF was prepared by bubbling commercial grade SO, gaz (Aldrich
catalog number 744255-450G-EU) through a dry THF solution (chilled to 0°C, see
Figure 1). The quantity of SO, solubilized was calculated by mass before and after
bubbling, giving an accurate mass percentage of the solution in SO, (assuming no
evaporation of THF). This concentrated solution (about 3.6 M at saturation) was then
stored at 4°C under argon shielded from light. This mother solution was then diluted at

the desired concentration prior use.

Figure S1 — Picture of SO, solution in THF preparation
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2  Procedures and analytical data of synthesized

compounds

2.1 Heteroaromatic lithium sulfinates synthesis

General Procedure I - GP(I): Three Syrrdos2 pumps (connected to three pressure
sensors) were used to pump the different feedstocks from closed bottles under agron.
Feedstock I consisted of the appropriate aryl bromide dissolved in abs. THF (0.4 M). As
Feedstock 2 commercially available n-butyllithium (1.6 M in hexane) was used directly
from the supplied bottle. Feedstock 3 consisted of sulfur dioxide dissolved in abs. THF
(0.5 M). All solutions were prepared and used under argon. All feedstocks were chilled
to -30 °C over 25 seconds residence time using precooling loops (1/8” OD, PFA) prior to
mixing (It was confirmed by in-line thermocopules that the precooling loops are
appropriate to cool the different streams down to the same inner temperature).
Feedstock 1 (Flow rate = 12.75 mL/min, 1.1 equiv.) and Feedstock 2 (Flow rate =
2.86 mL/min, 1.00 equiv.) were mixed using a Teflon “T-piece” with 0.5 mm ID before
entering the first reactor (0.13 mL, 1/16” OD, PFA, 0.5 sec residence time, -30 °C). The
outcome of the first reactor was then mixed with Feedstock 3 (Flow rate = 16.47 mL/min,
1.8 equiv.) in a second Teflon “T-piece” with 0.8 mm ID before entering the second
reactor (4.0 mL of 1/8” OD, PFA, 7.5 sec residence time, - 30 °C). After the system
reached steady state (~2.0 min), the outcomimg reaction mixture was collected for
1.0 min (4.6 mmol) in 50 mL of n-heptane at room temperature. After the collection, a
fine suspension of the lithium sulfinate salt was obtained. The lithium sulfinate was then
isolated by filtration of the suspension (after decantation) and washing with n-heptane
(50 mL) to yield the pure compound as a fine powder after drying under vaccum

(30 mbar) at 50°C for two hours.
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Figure S3 — From left to right: suspension, decanted suspension, filtration cake and dried product (35.5

min collection, 163 mmol scale reaction).
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Lithium pyridine-2-sulfinate (2a)

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 2a (637 mg, 4.26 mmol) as an amorphous
creme powder in 93% yield. 'TH-NMR (500 MHz, D,0) 5 8.50 — 8.40 (m, 1H), 7.95 (tt,
J=173,1.1 Hz, 1H), 7.74 (dq, /= 7.9, 1.0 Hz, 1H), 7.43 (ddt, J= 7.3, 4.9, 1.0 Hz, 1H).
I3C-NMR (126 MHz, D,0) 5 170.3, 148.5, 139.4, 125.6, 117.0. HRMS (LCMS-TOF)
m/7 for CsH5;NO,S [M+H]* calculated 144.0114 found 144.0115.

Scale-up: The reaction could also run for a longer time without clogging of the reactor.
Collection the output of the reactor for 31 min and 20 sec (144 mmol scale) resulted in
the same product without further purification (21.0 g, 141 mmol) as an amorphous

creme powder in 98% yield.

Lithium 6-methylpyridine-2-sulfinate (2b)

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 2b (738 mg, 4.52 mmol) as an amorphous
white powder in 98% yield. 'TH-NMR (500 MHz, D,0) 6 7.79 (t, J = 7.8 Hz, 1H), 7.51
(d, J=7.7Hz, 1H), 7.26 (d, J= 7.7 Hz, 1H), 2.43 (s, 3H). 3C-NMR (126 MHz, D,0) 3
170.1, 158.2, 139.4, 125.3, 113.6, 22.6. HRMS (LCMS-TOF) m/z for C¢H;NO,S
[M+H]* calculated 158.0270 found 158.0271.
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Lithium 3-fluoro-6-methylpyridine-2-sulfinate (2c)

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 2c (774 mg, 4.27 mmol) as an amorphous
white powder in 93% yield. 'H-NMR (500 MHz, D,0) & 7.45 (dd, J=9.6, 8.5 Hz, 1H),
7.26 (dd, J = 8.6, 3.9 Hz, 1H), 2.40 (d, J = 1.1 Hz, 3H). 3C-NMR (126 MHz, D,0) 3
155.7 (d, /=18 Hz), 155.0 (d, /= 216 Hz), 154.0 (d, J =44 Hz), 126.9 (d, J = 4.5 Hz),
126.3 (d,J=19.0 Hz), 22.0.’F-NMR (471 MHz, D,0) & -133.6. HRMS (LCMS-TOF)
m/7 for CCHgFNO,S [M+H]* calculated 176.0176 found 176.0174.

Lithium S5-fluoro-6-methylpyridine-2-sulfinate (2d)

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 2d (725 mg, 4.00 mmol) as an amorphous
white powder in 87% yield. 'H-NMR (500 MHz, D,0) 6 7.58 (br. s, 1H), 7.57 (br. s,
1H), 2.40 (d, J= 2.9 Hz, 3H). 3C-NMR (126 MHz, D,0) & 165.7 (d, J = 4.4 Hz), 158.4
(d, J=255.0 Hz), 146.6 (d, J = 19.5 Hz), 124.9 (d, J = 20.7 Hz), 116.4 (d, J = 5.4 Hz),
16.4.F-NMR (471 MHz, D,0) 6 -122.4. HRMS (LCMS-TOF) m/; for CGHsFNO,S
[M+H]* calculated 176.0176 found 176.0174.




Procedures and analytical data of synthesized compounds S7

Lithium 6-bromopyridine-2-sulfinate (2e)

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 2e (788 mg, 3.45 mmol) as an amorphous
white powder in 75% yield. "TH-NMR (500 MHz, D,0) 6 7.79 (t, J = 7.7 Hz, 1H), 7.67
(dt, J = 7.6, 0.7 Hz, 1H), 7.59 (dt, J= 7.9, 0.7 Hz, 1H). 3C-NMR (126 MHz, D,0) 3
172.2, 141.4, 140.9, 129.7, 116.1. HRMS (LCMS-TOF) m/z for CsH;BrNO,S [M-H]-
calculated 219.9074 found 219.9074.

Lithium 6-chloropyridine-2-sulfinate (2f)

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 2f (629 mg, 3.43 mmol) as an amorphous
white powder in 75% yield. "TH-NMR (500 MHz, D,0) é 7.87 (t, J = 7.8 Hz, 1H), 7.61
(d,J=7.7Hz, 1H), 7.40 (d, J=7.9 Hz, 1H). 3C-NMR (126 MHz, D,0) $ 171.3, 150.3,
141.7, 125.9, 115.9. HRMS (LCMS-TOF) m/z for CsH,CINO,S [M+H]*calculated
177.9724 found 177.9727.
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Lithium 5-fluoropyridine-2-sulfinate (2g)

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
purification by column chromatography on silica gel (5% to 30% MeOH in
dichloromethane) afforded product 2g (565 mg, 3.38 mmol) as an amorphous white
powder in 73% yield. "H-NMR (500 MHz, D,0) & 8.34 (d, /= 2.7 Hz, 1H), 7.76 (dd, J
=8.7,4.7 Hz, 1H), 7.69 (td, J = 8.7, 2.7 Hz, 1H). BC-NMR (126 MHz, D,0) 3 166.6 (d,
J=3.7Hz), 160.1 (d, J=255.4 Hz), 136.9 (d, J=25.5Hz), 125.8 (d,/=19.0 Hz), 119.1
(d, J = 5.4 Hz)."?’F-NMR (471 MHz, D,0) & -124.36. HRMS (LCMS-TOF) m/; for
CsH4FNO,S [M+H]* calculated 162.0020 found 162.0020.

Lithium 4-(trifluoromethyl)pyridine-2-sulfinate (2h)
CF;

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product (527 mg, 2.43 mmol) as an amorphous
yellowish powder in 53% yield. "TH-NMR (500 MHz, D,0) 3 8.65 (d, J= 5.2 Hz, 1H),
7.96 (d, J = 1.7 Hz, 1H), 7.68 (dd, J = 5.2, 1.7 Hz, 1H). BC-NMR (126 MHz, D,0) §
172.2, 150.0, 140.1 (q, J = 34.1 Hz), 122.5 (q, J =274 Hz), 121.2 (q, /= 3.6 Hz), 113.5
(d, J = 3.6 Hz). YF-NMR (471 MHz, D,0) 5 -64.8. HRMS (LCMS-TOF) m/; for
CsH;3F;NO,S [M-H]- calculated 209.9842 found 209.9842.
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Lithium isoquinoline-4-sulfinate (2i)

0]

|
S\OLi

»
N
The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
purification by column chromatography on silica gel (3% to 15% MeOH in
dichloromethane) afforded product 2i (459 mg, 2.30 mmol) as a yellowish powder in 50%
yield. '"H-NMR (500 MHz, D,0) 3 9.05 (s, 1H), 8.46 (s, 1H), 8.35 (dd, /= 8.6, 1.1 Hz,
1H), 7.96 (d, /= 8.2 Hz, 1H), 7.73 (ddd, J= 8.6, 6.9, 1.2 Hz, 1H), 7.59 (ddd, J= 8.2, 6.9,
1.2 Hz, 1H). BC-NMR (126 MHz, D,0) 6 154.4, 141.9, 136.4, 131.9, 131.8, 128.7,
128.2, 128.1, 122.1. HRMS (LCMS-TOF) m/z for CoH;NO,S [M+H]" calculated
194.0270 found 194.0271.

Lithium quinoline-3-sulfinate (2j)

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 2j (725 mg, 3.64 mmol) as an amorphous
brownish powder in 79% yield. 'TH-NMR (500 MHz, D,0) & 8.84 (d, J = 2.2 Hz, 1H),
8.34 (d, /= 2.2 Hz, 1H), 7.93 — 7.87 (m, 2H), 7.73 (ddd, J = 8.4, 6.9, 1.5 Hz, 1H), 7.56
(ddd,J=8.2, 6.8, 1.1 Hz, 1H). BC-NMR (126 MHz, D,0) 6 147.1, 146.2, 146.1, 133.3,
131.4, 129.0, 127.8, 127.4. HRMS (LCMS-TOF) m/z for CoH,NO,S [M+H]*
calculated 194.0270 found 194.0273.
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Lithium 7-chloroquinoline-4-sulfinate (2k)

O+ OLi

X

L.

Cl N

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 2k (979 mg, 4.19 mmol) as an amorphous
orange powder in 91% yield. 'H-NMR (500 MHz, D,0) 5 8.74 (d, J=4.5 Hz, 1H), 8.16
(d, /=9.0 Hz, 1H), 7.73 (d, /= 2.1 Hz, 1H), 7.60 (d, J = 4.5 Hz, 1H), 7.39 (dd, J = 9.0,
2.2 Hz, 1H). BC-NMR (126 MHz, D,0) 6 158.7, 151.4, 147.1, 135.5, 128.0, 126.7,
124.8, 122.3, 114.0. HRMS (LCMS-TOF) m/z for CoHgCINO,S [M+H]* calculated
227.9881 found 227.9885.

Lithium 2-chloro-5-methylpyridine-3-sulfinate (21)

1]
S M
Lio |\ ©
~

Cl N

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 21 (378 mg, 1.91 mmol) as an amorphous
orange powder in 42% yield. 'H-NMR (500 MHz, D,0) 6 8.09 (d, /=2.3 Hz, 1H), 7.84
(d,J=2.3Hz, 1H),2.27 (s, 3H). BC-NMR (126 MHz, D,0) 5 150.4, 145.8, 144.6, 135.0,
134.2, 17.0. HRMS (LCMS-TOF) m/z for CcHcCINO,S [M+H]" calculated 191.9881
found 191.9879.




Procedures and analytical data of synthesized compounds S11

Lithium 6-morpholinopyridine-3-sulfinate (2m)

LiO N
P
NTONTY
0]
The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 2m (878 mg, 3.74 mmol) as an amorphous
white powder in 81% yield. 'TH-NMR (500 MHz, D,0) 6 8.11 (d, J= 2.4 Hz, 1H), 7.70
(dd, J=9.0, 2.4 Hz, 1H), 6.83 (d, J=9.0 Hz, 1H), 3.79 — 3.70 (m, 4H), 3.43 —3.33 (m,
4H). 3BC-NMR (126 MHz, D,0) & 160.3, 143.8, 139.3, 134.3, 108.9, 66.2, 45.6. HRMS
(LCMS-TOF) m/z for CoH,N,03S [M+H]* calculated 229.0641 found 229.0646.

Lithium 2,4-dimethoxypyrimidine-5-sulfinate (2n)

Lio/SrN
P

MeO N OMe

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 2n (915 mg, 4.35 mmol) as an amorphous
creme powder in 95% yield. 'TH-NMR (500 MHz, D,0) 6 8.23 (s, 1H), 3.93 (s, 3H), 3.90
(s, 3H). BC-NMR (126 MHz, D,0) 5 168.8, 154.2, 126.7, 55.3, 54.4. HRMS (LCMS-
TOF) m/z for CiHgN,04S [M+H]" calculated 205.0278 found 205.0282.

Scale-up: The reaction could also run for a longer time without clogging of the reactor.
Collection the output of the reactor for 35 min and 30 sec (163 mmol scale) resulted in
the same product without further purification (31.3 g, 149 mmol) as an amorphous

creme powder in 91% yield.
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Lithium 2-chloropyridine-4-sulfinate (20)

Os . OLi

X

bz

N~ Cl

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 20 (482 mg, 2.63 mmol) as a white powder
in 57% yield. 'TH-NMR (500 MHz, D,0) 6 8.32 (d, /= 5.1 Hz, 1H), 7.51 (br. s, 1H), 7.43
(dd,/=5.1,1.3 Hz, 1H). 3C-NMR (126 MHz, D,0) 5 166.0, 151.1, 150.0, 119.4, 117.8.
HRMS (LCMS-TOF) m/z for CsH,CINO,S [M+H]* calculated 177.9724 found
177.9724.

Lithium 2-methylpyridine-4-sulfinate (2p)

O4.OLi

A

—

N~ Me

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 2p (683 mg, 4.19 mmol) as a brownish
powder in 92% yield. 'TH-NMR (500 MHz, D,0) 3 8.39 (d, /= 5.3 Hz, 1H), 7.38 (s, 1H),
7.34 (d, J= 5.4 Hz, 1H), 2.47 (s, 3H). BC-NMR (126 MHz, D,0) & 163.3, 159.0, 148 4,
118.4, 115.8, 22.7. HRMS (LCMS-TOF) m/z for C¢H,NO,S [M+H]* calculated
158.0270 found 158.0281.
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Lithium benzo[d]thiazole-2-sulfinate (2q)

<
S\
s oL

The reaction was carried out according to GP(I) at 4.6 mmol scale (1.0 min collection)
without further purification afforded product 2q (751 mg, 3.66 mmol) as an amorphous
white powder in 80% yield. 'TH-NMR (500 MHz, D,0) 6 7.94 — 7.89 (m, 1H), 7.84 (dd,
J=28.2,1.1 Hz, 1H), 7.45 (ddd, J= 8.3, 7.2, 1.3 Hz, 1H), 7.38 (ddd, /= 8.3, 7.3, 1.2 Hz,
1H). BC-NMR (126 MHz, D,0) 6 187.2, 152.3, 134.4, 126.8, 126.4, 122.8, 122.7.
HRMS (LCMS-TOF) m/z for C;HsNOS, [M+H]" calculated 189.9885 found 183.9889.
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2.2 Use in heteroaryl-heteroaryl cross-couplings

General Procedure II - GP(II):

The appropriate heteroaryl sulfinate (1.5 mmol, 1.5 equiv.) and K,CO;3; (415 mg,
3.0 mmol, 3 equiv.) were suspended in 1,4-dioxane (5.0 mL) and stirred for 15 minutes
at room temperature in a sealed vial under nitrogen atmosphere. The appropriate
heteroaryl electrophile (1.0 mmol, 1.0 equiv.), palladium (IT) acetate (11 mg, 0.05 mmol,
5 mol%) and tricyclohexylphosphine (28 mg, 0.1 mmol, 10 mol%) were dissolved in
2.0 mL of 1,4-dioxane, sonicated for 1 minute in an ultrasonic bath and added in one
portion to the reaction mixture. The reaction was then heated at 140°C for 24 h using a
heating block while magnetically stirring in the sealed vessel. The mixture was then
cooled down to room temperature and poured into 5.0 mL of water. The residual solid
was dissolved with additional 2.0 mL of water. The aqueous phase was extracted with
ethylacetate (3 x 10 mL). The combined organic phases were then washed with saturated
NaCl solution (15 mL), dried over MgSO, and concentrated under reduced preassure. The
crude reaction mixture was then purified by flash column chromatography on silica using

n-heptane/ethylacetate gradients as mobile phases.

2,3'-Bipyridine (4a)

The reaction was carried out according to GP(II) at 1 mmol scale. The crude reaction
mixture was purified on silica (n-heptane/ethylacetate 6:1) and afforded product 4a
(119 mg, 0.74 mmol) as an amorphous bright yellow solid in 74% yield. '"H NMR (400
MHz, Chloroform-d) 6 9.12 (d, /= 2.2 Hz, 1H), 8.65 (dd, J = 4.8, 1.5 Hz, 1H), 8.62 —
8.48 (m, 1H), 8.30 — 8.20 (m, 1H), 7.87 — 7.54 (m, 2H), 7.33 (dd, J = 8.0, 4.9 Hz, 1H),
7.22 (tdd, J = 5.9, 2.5, 1.2 Hz, 1H). 3C NMR (101 MHz, CDCl;) & 154.85, 150.10,
149.95, 148.27, 137.01, 134.89, 134.36, 123.61, 122.86, 120.62. HRMS (LCMS-TOF)
m/7 for C;yHoN, [M+H]* calculated 157.0760 found 157.0761.




Procedures and analytical data of synthesized compounds S15

5'-Fluoro-2,3'-bipyridine (4b)

The reaction was carried out according to GP(II) at 1.0 mmol scale. The crude reaction
mixture was purified on silica (n-heptane/ethylacetate 4:1) and afforded product 4b
(142 mg, 0.82 mmol) as an amorphous bright yellow solid in 82% yield. "TH NMR
(400 MHz, Chloroform-d) 6 8.94 (t,J= 1.7 Hz, 1H), 8.67 (dt, /=4.8, 1.5 Hz, 1H), 8.45
(d, J=2.8 Hz, 1H), 8.04 (ddd, /=9.7, 2.9, 1.8 Hz, 1H), 7.84 — 7.63 (m, 2H), 7.26 (ddd,
J=17.3,4.8,1.4Hz, IH). 3C NMR (101 MHz, CDCl3) 6 161.19, 158.64, 153.30, 150.21,
143.78, 138.36, 138.13, 137.15, 123.43, 121.20, 121.00, 120.82. ’F NMR (376 MHz,
CDCl;) 6 -126.86. HRMS (LCMS-TOF) m/z for C;gHgFN, [M+H]" calculated
175.0666 found 175.0665.

4-(Pyridin-2-yl)isoquinoline (4¢)

The reaction was carried out according to GP(II) at 1 mmol scale. The crude reaction
mixture was purified on silica (n-heptane/ethylacetate 6:1 to 1:2) and afforded product
4c (176 mg, 0.85 mmol) as an amorphous bright yellow solid in 85% yield. '"H NMR
(400 MHz, Chloroform-d) 6 9.42 (d, /= 2.3 Hz, 1H), 8.65 —8.56 (m, 2H), 8.02 (dd, J
=8.5, 1.0 Hz, 1H), 7.75 (dd, J = 8.2, 1.4 Hz, 1H), 7.70 (dt, J= 8.0, 1.1 Hz, 1H), 7.67 —
7.52 (m, 2H), 7.41 (ddd, J = 8.0, 6.9, 1.2 Hz, 1H), 7.13 (ddd, J= 7.3, 4.8, 1.2 Hz, 1H).
13C NMR (101 MHz, CDCl3) 3 154.69, 150.07, 149.25, 148.15, 136.98, 133.74,
131.79, 129.92, 129.20, 128.48, 127.78, 126.98, 122.76, 120.71. HRMS (LCMS-TOF)
m/z for C14,H;1N, [M+H]" calculated 207.09167 found 207.09174




Procedures and analytical data of synthesized compounds S16

6-(2,4-dimethoxypyrimidin-5-yl)imidazo[1,2-a]pyridine (4d)

The reaction was carried out according to GP(II) at 1 mmol scale. The crude reaction
mixture was purified on silica (DCM/methanol up to 1:1) and afforded product 4d
(228 mg, 0.89 mmol) as an amorphous white solid in 89% yield. 'H NMR (600 MHz,
methanol-dy) 6 8.38 (d, /= 6.6 Hz, 2H), 7.80 (dd, /= 1.3, 0.7 Hz, 1H), 7.69 (dt, J= 1.8,
0.9 Hz, 1H), 7.57 (d,J= 1.3 Hz, 1H), 7.08 (dd, J=7.1, 1.8 Hz, 1H), 4.06 (s, 3H), 4.02 (s,
3H). 13C NMR (150 MHz, methanol-d,) 6 168.1, 157.4, 145.0, 132.5, 130.6, 125.9,
1149, 113.2, 113.2, 112.9, 54.2, 53.6. HRMS (LCMS-TOF) m/z for C;3H3N40,
[M+H]* calculated 257.1033 found 257.1033.

2,2' 4-trimethoxy-5,5'-bipyrimidine (4¢)

/
o]

N =N
\ /
A

The reaction was carried out according to GP(II) at 1 mmol scale. The crude reaction
mixture was purified on silica (n-heptane/ethylacetate up to 1:9) and afforded product 4e
(182 mg, 0.73 mmol) as an amorphous white solid in 73% yield. '"H NMR (600 MHz,
Methanol-d,) & 8.75 (s, 2H), 8.39 (s, 1H), 4.09 (s, 3H), 4.07 (s, 3H), 4.06 (s, 3H). 13C
NMR (151 MHz, Methanol-dy) 6 168.4, 165.2, 164.6, 158.6, 157.1, 121.2, 109.2, 54.3,
54.2, 53.6. HRMS (LCMS-TOF) m/z for C;;H;3N40; [M+H]* calculated 249.0982
found 249.0982.




Procedures and analytical data of synthesized compounds S17

4-(3'-fluoro-6'-methyl-[2,2'-bipyridin]-6-yl)morpholine (4f)

A N:
&lo

The reaction was carried out according to GP(II) at 1 mmol scale. The crude reaction
mixture was purified on silica (n-heptane/ethylacetate 6:1) and afforded product 4f
(217.8 mg, 0.794 mmol) as an amorphous bright green solid in 79% yield. '"H NMR (400
MHz, DMSO-dg) 6 8.40 (s, 1H), 8.37 (s, 1H), 7.72 (dd, J=11.0, 8.5 Hz, 1H), 7.41 (dd,
J=18.5,3.4 Hz, 1H), 3.77 — 3.69 (m, 4H), 3.62 — 3.53 (m, 4H), 2.53 (s, 3H). 3C NMR
(101 MHz, DMSO-dg) 5 156.7 (d, J = 261.0 Hz), 154.2 (d, J = 4.9 Hz), 154.0, 146.8 (d,
J=6.7Hz), 141.9 (d, J= 8.1 Hz), 132.4 (d, J = 2.1 Hz), 131.1, 126.0 (d, J = 20.2 Hz),
125.9 (d,J=4.2 Hz), 66.2, 44.8, 23.8 (d, J= 1.8 Hz. ’F NMR (377 MHz, DMSO-d6) 5
-127.39. HRMS (LCMS-TOF) m/z for C14H;sON4F [M+H]* calculated 275.1303 found
275.1303.

4-(6-(2,4-dimethoxypyrimidin-5-yl)pyridin-2-yl)morpholine (4g)

\O | Nj\
N)j):N/ N/\
~o W 0

The reaction was carried out according to GP(II) at 1 mmol scale. The crude reaction
mixture was purified on silica (n-heptane/ethylacetate up to 1:20) and afforded product
4g (272 mg, 0.0.90 mmol) as an amorphous white solid in 90% yield. 'H NMR (600
MHz, Methanol-d,) 6 8.96 (s, 1H), 8.45 (s, 1H), 8.14 (s, 1H), 4.17 (s, 3H), 4.08 (s, 3H),
3.84 (dd, J = 5.7, 4.2 Hz, 4H), 3.65 (dd, J = 5.8, 4.1 Hz, 4H). 3C NMR (151 MHz,
Methanol-d,) 6 159.5, 154.4, 144.1, 131.6, 128.6, 111.3, 66.2, 54.3, 53.6, 44.5. HRMS
(LCMS-TOF) m/z for C14HgN4,O3 [M+H]* calculated 304.1404 found 304.1405.




Procedures and analytical data of synthesized compounds S18

4-(5-(imidazo[1,2-a]pyridin-6-yl)pyridin-2-yl)morpholine (4h)

[

The reaction was carried out according to GP(II) at 1 mmol scale. The crude reaction
mixture was purified via SFC-MS (180 ml/min; 24-32% MeOH in scCO,, 4min.; 100 x
50 mm Reprospher PEI, 10A, 3um) and afforded product 4h (29 mg, 0.10 mmol) as an
amorphous bright yellow solid in 52% yield. '"H NMR (500 MHz, Methanol-d,) 6 8.52
(d,/=2.6 Hz, 1H), 8.47 (d, J= 7.1 Hz, 1H), 7.96 (dd, /= 8.9, 2.6 Hz, 1H), 7.83 (d, J =
1.4 Hz, 1H), 7.70 (d, /= 1.8 Hz, 1H), 7.59 (d, /= 1.4 Hz, 1H), 7.24 (dd, J="7.1, 1.8 Hz,
1H), 6.92 (d, /= 8.9 Hz, 1H), 3.85 — 3.78 (m, 4H), 3.60 — 3.54 (m, 4H). 13C NMR (151

MHz, Methanol-d,) 5 160.74, 146.82, 137.31, 137.14, 133.41, 128.16, 124.82,

114.09, 112.83, 111.98, 108.53, 67.73, 46.73. HRMS (LCMS-TOF) m/z for

C16H17N4O [M+H]* calculated 281.1397 found 281.1397.

4-(6-(2-methoxypyrimidin-5-yl)pyridin-3-yl)morpholine (4i)

N —

/o—</N_\ \_/ N/\:/\o
The reaction was carried out according to GP(II) at 1 mmol scale. The crude reaction
mixture was purified via SFC-MS (180 ml/min; 12-20% MeOH in scCO,, 4min.; 100 x
50 mm Reprospher PEL 10A, 3um) and afforded product 4i (72 mg, 0.26 mmol) as an
amorphous white solid in 66% yield. '"H NMR (500 MHz, DMSO-d;) 6 8.89 (s, 2H),
8.50 (d, J=2.5Hz, 1H), 7.93 (dd, /= 8.9, 2.6 Hz, 1H), 6.95 (d, /= 8.9 Hz, 1H), 3.94 (s,
3H), 3.78 —3.62 (m, 4H), 3.57 — 3.43 (m, 4H). 13C NMR (151 MHz, DMSO-d;) 6 164.16,
158.72, 156.37, 145.23, 135.43, 125.19, 119.14, 114.53, 107.11, 65.92, 54.63, 45.06,
39.93, 39.80, 39.66, 39.52, 39.38, 39.24, 39.10, 26.35, 26.27, 25.88, 25.78. HRMS
(LCMS-TOF) m/z for C;4,H7N4,O, [M+H]* calculated 273.1346 found 273.1346.




Procedures and analytical data of synthesized compounds S19

4-(6-(1,6-naphthyridin-8-yl)pyridin-3-yl)morpholine (4j)

7 N
72\ — N/_\O
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The reaction was carried out according to GP(II) at 1 mmol scale. The crude reaction
mixture was purified via SFC-MS (180 ml/min; 19-27% MeOH in scCO,, 4min.; 100 x
50 mm Reprospher PEL, 10A, 3um) and afforded product 4j (97 mg, 0.33 mmol) as an
amorphous bright yellow solid in 83% yield. '"H NMR (500 MHz, DMSO-dg) 6 9.36 (s,
1H), 9.14 (d, J=4.2 Hz, 1H), 8.79 (s, 1H), 8.72 — 8.46 (m, 2H), 8.02 (d, /= 8.8 Hz, 1H),
7.74 (dd, J= 8.3, 4.2 Hz, 1H), 6.98 (d, J = 8.9 Hz, 1H), 3.82 — 3.64 (m, 4H), 3.54 (t,J =
4.7 Hz, 4H). 3C NMR (151 MHz, DMSO-d;) 5 158.50, 154.86, 152.24, 148.64, 147.32,
145.23, 139.83, 136.43, 130.14, 123.34, 123.08, 120.69, 106.19, 66.00, 45.12. HRMS
(LCMS-TOF) m/z for CsH;7N4,O [M+H]" calculated 293.1397 found 293.1397.




NMR spectra S20

3 NMR spectra

3.1 Heteroaromatic lithium sulfinates synthesis

Lithium pyridine-2-sulfinate (2a)
TH-NMR (500 MHz, D,0)
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NMR spectra S21
Lithium 6-methylpyridine-2-sulfinate (2b)
'TH-NMR (500 MHz, D,0)
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NMR spectra

S22

Lithium 3-fluoro-6-methylpyridine-2-sulfinate (2c)
'TH-NMR (500 MHz, D,0)
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NMR spectra S23

Lithium 5-fluoro-6-methylpyridine-2-sulfinate (2d)
'TH-NMR (500 MHz, D,0)
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NMR spectra S24

Lithium 6-bromopyridine-2-sulfinate (2e)
'TH-NMR (500 MHz, D,0)
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NMR spectra S25

Lithium 6-chloropyridine-2-sulfinate (2f)
'TH-NMR (500 MHz, D,0)
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NMR spectra

Lithium 5-fluoropyridine-2-sulfinate (2g)
'TH-NMR (500 MHz, D,0)
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NMR spectra S27

Lithium 4-(trifluoromethyl)pyridine-2-sulfinate (2h)

'TH-NMR (500 MHz, D,0)
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NMR spectra S28

Lithium isoquinoline-4-sulfinate (2i)
TH-NMR (500 MHz, D,0)
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NMR spectra

S29

Lithium quinoline-3-sulfinate (2j)
TH-NMR (500 MHz, D,0)
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NMR spectra S30

Lithium 7-chloroquinoline-4-sulfinate (2k)
TH-NMR (500 MHz, D,0)
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NMR spectra

S31

Lithium 2-chloro-5-methylpyridine-3-sulfinate (21)

'TH-NMR (500 MHz, D,0)
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NMR spectra S32

Lithium 6-morpholinopyridine-3-sulfinate (2m)
'TH-NMR (500 MHz, D,0)
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NMR spectra S33

Lithium 2,4-dimethoxypyrimidine-5-sulfinate (2n)
'TH-NMR (500 MHz, D,0)
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NMR spectra S34

Lithium 2-chloropyridine-4-sulfinate (20)
'TH-NMR (500 MHz, D,0)
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NMR spectra

S35

Lithium 2-methylpyridine-4-sulfinate (2p)
'H-NMR (500 MHz, D,O

oo oo -
D & oee o
‘ v
o O
s
®
P
CHy
I
1
I
j ;th_ ol
d }5 4
< Qo S
2 33 =
120 115 110 105 100 95 85 80 75 70 65 60 55 50 45 40 35 30 2§ 20 15 10 05 00
I3C-NMR (126 MHz, D,0)
b N g E g «
3 & = ola 8
| S pi (b} o
o [ [
O\S/ |
[
P
CHy
Lol
L | I l}\h |- ‘1} | | | |
" ‘ W ‘ “ i ﬁ ' \ “\
U‘ WH‘ A H Il |
T T T T T T T T T
230 220 210 190 180 170 | 160 | 150 140 130 120 110 100 90 60 50| 40 30 20 1o 0




NMR spectra S36

Lithium benzo[d]thiazole-2-sulfinate (2q)
TH-NMR (500 MHz, D,0)
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NMR spectra S38

3.2 Use in heteroaryl-heteroaryl cross-couplings

2,3'-Bipyridine (4a)

TH-NMR (400 MHz, chloroform-d)
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NMR spectra

S39

5'-Fluoro-2,3'-bipyridine (4b)

TH-NMR (400 MHz, Chloroform-d)
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NMR spectra S40

19F NMR (376 MHz, CDCl;)
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NMR spectra S41

4-(Pyridin-2-yl)isoquinoline (4¢)

TH-NMR (400 MHz, Chloroform-d)
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NMR spectra

S42
6-(2,4-dimethoxypyrimidin-5-yl)imidazo[1,2-a]pyridine (4d)
TH-NMR (600 MHz, methanol-dy)
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NMR spectra

S43
2,2' 4-trimethoxy-5,5'-bipyrimidine (4e)
TH-NMR (600 MHz, methanol-d,)
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NMR spectra S44

4-(3'-fluoro-6'-methyl-[2,2'-bipyridin]-6-yl)morpholine (4f)
'H NMR (400 MHz, DMSO-ds)
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NMR spectra S45

19F NMR (377 MHz, DMSO-d6)
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NMR spectra S46

4-(6-(2,4-dimethoxypyrimidin-5-yl)pyridin-2-yl)morpholine (4g)

TH-NMR (600 MHz, methanol-d,)
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NMR spectra S47

4-(5-(imidazo[1,2-a]pyridin-6-yl)pyridin-2-yl)morpholine (4h)

TH NMR (500 MHz, Methanol-d,)
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NMR spectra

S48

4-(6-(2-methoxypyrimidin-5-yl)pyridin-3-yl)morpholine (4i)

TH NMR (500 MHz, DMSO-ds)
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NMR spectra

S49
4-(6-(1,6-naphthyridin-8-yl)pyridin-3-yl)morpholine (4j)
TH NMR (500 MHz, DMSO-ds)
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4  In silico prediction of potential mutagenic

properties of sulfinates

4.1 Introduction

This statement describes the results of an in silico prediction approach on the mutagenic
potential of chemical structures in the Ames test. Knowledge based and statistical systems
are used to predict potential mutagenicity following the recommendations of the ICH M7
(R1) (2017) guideline. The statement also includes expert knowledge and (if available)

published data on potential genotoxic effects of the substances under question.

4.2 Methodology

4.2.1 Computer systems

Derek Nexus, v. 6.0.0, KB 2018 1.1 (Lhasa Ltd. Leeds, UK), is a rule-based expert

system, which has been designed on the basis of open accessible and proprietary data. It
generates predictions based on the knowledge about the relationship of substructures and

biological activity in a given molecule.

For the prediction of bacterial in vitro mutagenicity Derek Nexus contains expert-derived
functionalities to provide positive as well as negative predictions. The functionality for
negative predictions evaluates those substances which do not show any bacterial in vitro
(Ames test) mutagenicity alerts in Derek Nexus. The query compound is compared to a

Lhasa reference set of Ames test data, producing the following outcomes:

e In substances where all features in the molecule are found in accurately classified

compounds from the reference set, a negative prediction is displayed.

e For those query compounds where features in the molecule are found in non-
alerting mutagens in the Lhasa reference set, the prediction remains negative and
the misclassified features are displayed. The relationship between the

misclassified features and mutagenic activity may be coincidental or contributory.

e In cases where features in the molecule are not found in the Lhasa reference set,

the prediction remains negative and these unclassified features are displayed
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Predictions which reveal unclassified or misclassified features are verified by expert

assessment.

Sarah Nexus v. 3.0.0 Model 2.0 (Lhasa Ltd. Leeds, UK) is a statistical-based system.

Structures submitted for processing are fragmented and these fragments are reviewed for
activity versus inactivity. The model then arranges those 'interesting' fragments into a
network of hypotheses (or nodes) and relevant hypotheses are used to inform an overall
prediction of toxicity. Sarah Nexus predicts activity or inactivity in the Ames test and

provides information on coverage of a query compound.

Case Ultra v. 1.7.0.5 (MultiCASE Inc, Beachwood, Ohio, USA) is a statistically

correlative QSAR expert system builder which was designed to predict toxicity on the
basis of discrete structural fragments found to be statistically relevant for a specific
biological activity (positive alert). It assumes that the presence of positive alerts
previously found in a number of active compounds is indicative of potential activity and
is a reasonable basis to assess the potential activity of new molecules. The predicted
activity of tested compound with a particular positive alert will be generated as an average
of all experimental activities of the compounds from the learning set, supporting this alert
or on the basis of QSAR equation, if applicable. The system also generates information
on deactivating fragments (deactivating alerts), which are represented only in inactive
compounds. In addition, information on the coverage of a molecule via the possible
detection of unknown fragments (i.e. fragments which, in their particular structural
environment, are not represented in the database) is provided. By default, structural
fragments are defined as substructures of 3 to 9 atoms in size. A prediction might be
regarded as out of domain or inconclusive if unknown fragments are detected within the

molecule or if positive and deactivating alerts are found concomitantly.

The Case Ultra predictions are based on knowledge from mutagenicity tests with bacteria

(Salmonella and E. coli) (Ames test).

4.3 References

Case Ultra (v. 1.7.0.5), MultiCASE Inc, Beachwood, Ohio, Cleveland, US

Derek Nexus (v. 6.0.0), LHASA Ltd. Leeds, UK
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ICH M7 (R1) guideline (2017), Assessment and Control of DNA Reactive (Mutagenic)
Impurities in Pharmaceuticals to Limit Potential Carcinogenic Risk, Step 4 version, dated

31 March 2017

Sarah Nexus (v. 3.0.0), LHASA Ltd. Leeds, UK




In silico prediction of potential mutagenic properties of sulfinates

S52

4.4 Computational toxicology results

Compound Structure Smiles Derek Nexus Sarah Nexus Case Ultra
code/name KB 2018 1.1 Model 2.0 (statistical)
(knowledge based) (statistical) BMUT (v. 1.7.0.3.13514.500
Bacterial mutagenicity)
Compound 1 (\j\ O=S(O[Li])C1=NC=CC No structural concern for Positive (no local prediction Out of domain 2W
N 520 =C1 mutagenicity detected hypothesis but active
oL (Contains unclassified molecules in training set)
features, i.e. Li-sulfinate
moiety)
Compound 2 B O=S(O[Li])C1=NC(C)=  No structural concern for Positive (no local prediction Out of domain 2W
Me” SN 20 CC=C1 mutagenicity detected hypothesis but active
OLi (Contains unclassified molecules in training set)
features, i.e. Li-sulfinate
moiety)
Compound 3 ~-F O=S(O[Li]))C1=NC(C)=  No structural concern for Equivocal (no local Out of domain 2W
| _ .0 CC=C1F mutagenicity detected prediction hypothesis, most
Me™ N (‘T;Li (Contains unclassified of molecules in training set
features, i.e. Li-sulfinate negative)
moiety)
Compound 4 B O=S(O[Li])C1=NC(Br)  No structural concern for Equivocal (no local Out of domain 2W
Br IN/ 20 =CC=C1 mutagenicity detected prediction hypothesis, most
AL (Contains unclassified of molecules in training set
features, i.e. Li-sulfinate negative)
moiety)
Compound 5 B O=S(O[Li])C1=NC(CI)  No structural concern for Negative Out of domain 2W
cl I N0 =CC=C1 mutagenicity detected
OLi (Contains unclassified

features, i.e. Li-sulfinate
moiety)
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Compound Structure

code/name

Smiles

Derek Nexus

KB 2018 1.1
(knowledge based)

Sarah Nexus
Model 2.0
(statistical)

Case Ultra
(statistical)

BMUT (v. 1.7.0.3.13514.500
Bacterial mutagenicity)

Compound 6 A\ O=S(O[Li])C1=NC=C(  No structural concern for Negative Out of domain 2W
| NP F)C=C1 mutagenicity detected
oL (Contains unclassified
features, i.e. Li-sulfinate
moiety)
Compound 7 CF3 O=S(O[Li])C1=NC=CC No structural concern for Negative Out of domain 2W, DA with ID
B (C(F)(F)F)=C1 mutagenicity detected = 207 detected
I N (Contains unclassified
oLi features, i.e. Li-sulfinate
moiety)
Compound 8 0 O=S(O[Li])C1=C(C=C  No structural concern for Equivocal (no local Inconclusive 5 PA with ID = 4,
N SvoL C=C2)C2=CN=C1 mutagenicity detected prediction hypothesis, most 5, 6, 10 and 11 detected,
| _ (Contains unclassified of molecules in training set calculated probability falls
N features, i.e. Li-sulfinate negative) inside the grey zone around
moiety) the model's current
classification threshold , 3 W
Compound 9 Q O=S(O[Li])C1=CC2=C  No structural concern for Equivocal (no local Inconclusive 4 PA with ID = 5,
X oL C=CC=C2N=C1 mutagenicity detected prediction hypothesis, most 6, 8 and 10 detected,
©\/Nj (Contains unclassified of molecules in training set calculated probability falls
features, i.e. Li-sulfinate negative) inside the grey zone around
moiety) the model's current, DA
detected with ID = 12,
classification threshold , 2 W
Compound 9 O=S(O[Li])C1=C(OC)N No structural concern for Negative Out of domain 2W, 2 DA with

10 LTSN
L L

=C(OC)N=C1

mutagenicity detected
(Contains unclassified
features, i.e. Li-sulfinate
moiety)

ID = 273, 304 detected
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Compound Structure Smiles Derek Nexus Sarah Nexus Case Ultra
code/name KB 2018 1.1 Model 2.0 (statistical)
(knowledge based) (statistical) BMUT (v. 1.7.0.3.13514.500
Bacterial mutagenicity)
Compound Ox4-OLi O=S(O[Li])C1=CC(Cl)  No structural concern for Negative Out of domain 2W
11 A\ =NC=C1 mutagenicity detected
| _ (Contains unclassified
N Tcl features, i.e. Li-sulfinate
moiety)
Compound Oxg-OLi O=S(O[Li])C1=CC(C)=  No structural concern for Positive (no local prediction Out of domain 2W
12 NC=C1 mutagenicity detected hypothesis but active
® (Contains unclassified molecules in training set)
N" Me features, i.e. Li-sulfinate
moiety)
Compound N £ O=S(O[Li])C1=NC2=C  No structural concern for Negative Out of domain 2 PA detected
13 ©:s>_s‘o|_. C=CC=C231 mutagenicity detected

(Contains unclassified
features, i.e. Li-sulfinate
moiety)

with ID = 6, 25 with probability
below positivity threshold, DA
with ID =12,3 W

Case Ultra symbols:

PA: Positive alert, DA: Deactivating alert, W: Unknown fragment, ID: Identification number of alert
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5 Bacterial Reverse Mutation Assay of Lithium

pyridine-2-sulfinate (2a)

5.1 Test Item Information

Test item: lithium pyridine-2-sulfinate
Batch no.: SULF-limafa2-049
Vehicle: Water

Project code: Basic Research
Purity/Content of drug: 95% area

Salt/base ratio: 1.05

Structure:
I N
N" §"°
OLi

5.2 Conclusion

Under the testing conditions used and applying standard mutagenicity criteria, lithium pyridine-2-
sulfinate did not show evidence of a mutagenic potential in strains TA98, TA100, TA1535, TA97a
and TA102 in the absence or presence of S-9.

5.3 Results

5.3.1 Concentrations tested:
=16, 50, 160, 500, 1600 and 5000 pg/plate (using all strains +/-S-9).
5.3.2 Precipitation and toxicity:

The test article was completely soluble in the aqueous assay system at all concentrations tested.
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No evidence of toxicity was observed as would normally be manifest as a thinning of the
background bacterial lawn or a marked reduction in revertant numbers.

5.3.3 Mutagenicity:

Data from control treatments confirmed the correct strain and assay functioning, and the data
were accepted as valid. For strain TA1535 in the presence of S-9, one vehicle control replicate
plate count was slightly outside the historical range. This count was sufficiently close to the
historical range to be accepted as characteristic and valid.

Following treatment with lithium pyridine-2-sulfinate, there were no increases in the number of
revertants of at least 2-fold (1.5-fold for strain TA102 or 3-fold for strain TA1535) the concurrent
vehicle controls for any strains tested in the absence or presence of S-9.

5.3.4 Analysis of Results

Acceptance Criteria
The assay was considered valid as all the following criteria were met:

1. Vehicle control counts fell within the normal ranges

2. The positive control chemicals induced increases in revertant numbers of >1.5-fold (in strain
TA102), >2-fold (in strains TA98, TA100 and TA97a) or >3-fold (for strain TA1535) the
concurrent vehicle controls confirming discrimination between different strains, and an active
S-9 preparation.

Evaluation Criteria
For valid data, the test item was considered mutagenic in this assay if:

A concentration related increase in revertant numbers of >1.5-fold (in strain TA102), >2-fold (in
strains TA98, TA100 or TA97a) or >3-fold (for strain TA1535) the concurrent vehicle control
values was observed.

The test item was regarded positive in this assay if the above criterion was met. The

test item was regarded negative in this assayif the above criterion was not met.

5.4 Methods

Strains of Salmonella typhimurium Used: TA98, TA100, TA1535, TA97a and TA102.
Metabolic Activation System: Liver S-9 mix from male rats, Aroclor 1254-pretreated. Per plate,
0.5 mL of 10% S-9 mix was added.

Controls:

Vehicle control treatments comprised additions at the same volume per plate (0.1 mL) as the test
item solutions. Positive control treatments comprised 0.05 mL volume additions. Negative
controls comprised treatments with the chosen vehicle.

The positive control chemicals were supplied and used as shown in the following table:
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Chemical* Stock™* Final Use
concentration  concentration Strain(s) S-9
(ng/mL) (ng/plate)
2-nitrofluorene (2NF) 100 5 TA98 -
Sodium azide (NaNs3) 40 2 TA100, TA1535 -
9-Aminoacridine (AAC) 2000 100 TA97a -
Mitomycin C (MMC) 4 0.2 TA102 -
Benzo[a]pyrene (B[a]P) 200 10 TA98 +
2-aminoanthracene (AAN) 100 5 TA100, TA1535, TA97a  +
400 20 TA102 +
* Obtained from Sigma-Aldrich.

**  Stock solutions were formulated in water (NaNs and MMC), or in DMSO (2NF, AAC, AAN and
B[a]P). All stock solutions were protected from light and were stored in aliquots at 2-8°C, with
the exception of B[a]P which was stored at <-50°C and MMC which was prepared freshly on the
day of use or stored at <-50°C.

Test System:

The objective of the Salmonella/microsome assay is to evaluate the mutagenic potential of a test
item by its effects on one or more histidine-requiring strains of Salmonella typhimurium in the
absence and presence of a liver metabolising system. The Ames assay is a rapid, reliable and
economical method for screening compounds for potential genetic activity at the nucleotide level.
A large database has been accumulated with this assay, confirming its ability to detect genetically
active compounds of most chemical classes with around 80 to 90% sensitivity and specificity.

With the exception of strain TA102, these strains require biotin as well as histidine for growth.
In strain TA102 the critical mutation in the histidine gene is located on a multicopy plasmid
pAQI1. This strain is particularly sensitive to the activities of oxidative and cross- linking
mutagens. The plasmid derivatives (TA98, TA100, TA97a and TA102) have increased sensitivity
to certain mutagens as the pKM101 plasmid codes for an error-prone DNA repair system.

When exposed to a mutagen, some of the bacteria in the treated population, through chemical
interaction with the compound, undergo genetic changes which cause them to revert to a non-
histidine-requiring state and thus grow in the absence of exogenous histidine. Different tester
strains are used because each is mutated by particular chemical classes of compound. A
compound that is mutagenic in one strain need not be so in another.

Remarks: This study was a non-regulatory study for which a claim of GLP compliance was not
made. However, the laboratory procedures were conducted in accordance with the current GLP
requirements of the UK MHRA and OECD.
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5.5 Raw Plate Counts, Toxicity Data and Calculated

Mutagenicity Data

Table S$1 lithium pyridine-2-sulfinate Raw Plate Counts, Toxicity Data
and Calculated Mutagenicity Data, —S-9
Strain Test Item Conc. Level Mean Fold Revertant Numbers Per Plate
(ug/plate) Increase
TA98  Purified water - 33.7 - 42,29, 30
lithium pyridine-2- 16 34.3 1.0 40, 27, 36
sulfinate 50 33.0 1.0 33, 27, 39
160 35.0 1.0 32, 32, 41
500 31.3 0.9 30, 34, 30
1600 28.3 0.8 29, 28, 28
5000 34.3 1.0 33, 31, 39
2NF 5 1462.3 434 1541, 1394, 1452
TA100 Purified water - 125.0 - 120, 118, 137
lithium pyridine-2- 16 133.7 1.1 149, 131, 121
sulfinate 50 127.0 1.0 125, 133, 123
160 119.7 1.0 116, 124, 119
500 118.3 0.9 120, 119, 116
1600 112.0 0.9 117, 124, 95
5000 106.0 0.8 109, 110, 99
NaN3 2 10237 8.2 1027, 1021, 1023
TA1535  Purified water - 17.7 - 15,19, 19
lithium pyridine-2- 16 16.7 0.9 21, 14,15
sulfinate 50 14.3 0.8 10, 17, 16
160 13.7 0.8 11,13, 17
500 17.7 1.0 11, 19, 23
1600 13.7 0.8 9,22,10
5000 23.3 1.3 22,21,27
NaN; 2 721.3 40.8 730, 785, 649
TA97a  Purified water - 107.0 - 110, 109, 102
lithium pyridine-2- 16 115.0 1.1 106, 114, 125
sulfinate 50 121.3 1.1 117, 119, 128
160 108.3 1.0 122, 106, 97
500 106.3 1.0 96, 109, 114
1600 90.3 0.8 76, 101, 94
5000 88.7 0.8 88, 83, 95
AAC 100 1210.7  11.3 1129, 1253, 1250

Table continued overleaf




Bacterial Reverse Mutation Assay of Lithium pyridine-2-sulfinate (2a) S59

Table S1 continued lithium pyridine-2-sulfinate Raw Plate Counts, Toxicity Data
and Calculated Mutagenicity Data, —S-9

Strain Test Item Conc. Level Mean Fold Revertant Numbers Per Plate
(ng/plate) Increase
TA102 Purified water - 321.0 - 301, 324, 338
lithium pyridine-2- 16 361.0 1.1 367, 361, 355
sulfinate 50 351.7 1.1 346, 360, 349
160 340.3 1.1 340, 321, 360
500 349.0 1.1 335, 350, 362
1600 321.7 1.0 328, 313, 324
5000 301.0 0.9 267, 322, 314
MMC 0.2 1078.3 3.4 1116, 983, 1136

Fositive Controls

2ZNF
MaMs

AAC
MMC

2-nitrofluorens
Sodium azide
O-Aminoacriding
Mitomycin C
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Table S2 lithium pyridine-2-sulfinate Raw Plate Counts, Toxicity Data
and Calculated Mutagenicity Data, +S-9
Strain Test Item Conc. Level Mean Fold Revertant Numbers Per
(ng/plate) Increase Plate
TA98 Purified water - 49.0 - 41,57, 49
lithium pyridine-2- 16 49.0 1.0 53, 47, 47
sulfinate 50 56.0 1.1 47, 63, 58
160 61.7 1.3 67, 58, 60
500 52.3 1.1 60, 47, 50
1600 53.3 1.1 60, 43, 57
5000 51.0 1.0 48,47, 58
Bla]P 10 351.7 7.2 356, 345, 354
TA100 Purified water - 145.3 - 139, 150, 147
lithium pyridine-2- 16 147.0 1.0 143, 145, 153
sulfinate 50 143.7 1.0 152, 138, 141
160 135.3 0.9 139, 137, 130
500 142.0 1.0 143, 128, 155
1600 130.0 0.9 126, 131, 133
5000 131.0 0.9 128, 134, 131
AAN 5 2620.7 18.0 2800, 2459, 2603
TA1535 Purified water - 15.7 - 20, 14,13
lithium pyridine-2- 16 17.0 1.1 18, 18, 15
sulfinate 50 14.0 0.9 20,9, 13
160 14.7 0.9 10, 21, 13
500 12.0 0.8 19,7,10
1600 25.0 1.6 21, 28, 26
5000 31.3 2.0 27, 35, 32
AAN 5 233.0 14.9 84, 307, 308
TA97a Purified water - 163.7 - 177, 161, 153
lithium pyridine-2- 16 146.3 0.9 156, 149, 134
sulfinate 50 157.3 1.0 167, 151, 154
160 154.7 0.9 132, 176, 156
500 153.3 0.9 148, 167, 145
1600 149.7 0.9 149, 154, 146
5000 130.3 0.8 138, 123, 130
AAN 5 1410.0 8.6 1365, 1361, 1504

Table continued overleaf
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Table S2 continued lithium pyridine-2-sulfinate Raw Plate Counts, Toxicity Data
and Calculated Mutagenicity Data, +S-9

Strain Test Item Conc. Level Mean Fold Revertant Numbers Per
(ug/plate) Increase Plate
TA102 Purified water - 377.7 - 344, 365, 424
lithium pyridine-2- 16 420.7 1.1 418, 396, 448
sulfinate 50 397.7 1.1 421, 438, 334
160 409.0 1.1 398, 440, 389
500 384.0 1.0 395, 392, 365
1600 368.0 1.0 369, 367, 368
5000 332.3 0.9 349, 340, 308
AAN 20 1570.7 4.2 1743, 1660, 1309

Positive Controls

Bla]P Benzo[a]pyrene
AAN 2-aminoanthracene
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6 Bacterial Reverse Mutation Assay of Lithium 6-

methylpyridine-2-sulfinate (2b)

6.1 Test Item Information

Test item: lithium 6-methylpyridine-2-sulfinate
Batch no.: SULF-limafa2-031

Vehicle: Dimethyl sulphoxide (DMSO)
Project  code: Basic Research
Purity/Content of drug: 96% area
Salt/base ratio: 1.04

Structure:

I\
Py
Me” N 20

3
OLi
6.2 Conclusion

Under the testing conditions used and applying standard mutagenicity criteria, lithium 6-
methylpyridine-2-sulfinate did not show evidence of a mutagenic potential in strains TA98, TA100,
TA1535, TA97a and TA102 in the absence and presence of S-9.

6.3 Results

6.3.1 Concentrations tested:
=16, 50, 160, 500, 1600 and 5000 ug/plate (using all strains +/-S-9).
6.3.2 Precipitation and toxicity:

The test article was completely soluble in the aqueous assay system at all concentrations tested.

No evidence of toxicity was observed as would normally be manifest as a thinning of the
background bacterial lawn or a marked reduction in revertant numbers.
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6.3.3 Mutagenicity:

Data from control treatments confirmed the correct strain and assay functioning, and the data
were accepted as valid. For strain TA98 in the presence of S-9, one vehicle control replicate plate
count was slightly outside the historical range. This count was sufficiently close to the historical
range to be accepted as characteristic and valid.

Following treatment with lithium 6-methylpyridine-2-sulfinate, there were no increases in the
number of revertants of at least 2-fold (1.5-fold for strain TA102 or 3-fold for strain TA1535) the
concurrent vehicle controls for any strains tested in the absence or presence of S-9.

Minor contamination was observed at the top few concentrations in several strains. These plates
were therefore manually counted for accuracy. As slight contamination was also noted on the
sterility plate treating with the top concentration of the test article, this suggests that the
contamination may be test-article related. As the contamination could easily be differentiated
from the revertant colonies, it was not considered to have interfered with accurate scoring.

6.3.4 Analysis of Results

Acceptance Criteria
The assay was considered valid as all the following criteria were met:

1. Vehicle control counts fell within the normal ranges

2. The positive control chemicals induced increases in revertant numbers of >1.5-fold (in strain
TA102), >2-fold (in strains TA98, TA100 and TA97a) or >3-fold (for strain TA1535) the
concurrent vehicle controls confirming discrimination between different strains, and an active
S-9 preparation.

Evaluation Criteria
For valid data, the test item was considered mutagenic in this assay if:

A concentration related increase in revertant numbers of >1.5-fold (in strain TA102), >2-fold (in

strains TA98, TA100 or TA97a) or >3-fold (for strain TA1535) the concurrent vehicle control
values was observed.

The test item was regarded positive in this assay if the above criterion was met. The

test item was regarded negative in this assayif the above criterion was not met.

6.4 Methods

Strains of Salmonella typhimurium Used: TA98, TA100, TA1535, TA97a and TA102.

Metabolic Activation System: Liver S-9 mix from male rats, Aroclor 1254-pretreated. Per plate,
0.5 mL of 10% S-9 mix was added.
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Controls:

Vehicle control treatments comprised additions at the same volume per plate (0.1 mL) as the test
item solutions. Positive control treatments comprised 0.05 mL volume additions. Negative
controls comprised treatments with the chosen vehicle.

The positive control chemicals were supplied and used as shown in the following table:

Chemical* Stock** Final Use
concentration  concentration Strain(s) S-9
(ng/mL) (ng/plate)
2-nitrofluorene (2NF) 100 5 TA98 -
Sodium azide (NaNs3) 40 2 TA100, TA1535 -
9-Aminoacridine (AAC) 2000 100 TA97a -
Mitomycin C (MMC) 4 0.2 TA102 -
Benzo[a]pyrene (B[a]P) 200 10 TA98 +
2-aminoanthracene (AAN) 100 5 TA100, TA1535, TA97a  +
400 20 TA102 +
* Obtained from Sigma-Aldrich.

**  Stock solutions were formulated in water (NaN3; and MMC), or in DMSO (2NF, AAC, AAN and
B[a]P). All stock solutions were protected from light and were stored in aliquots at 2-8°C, with
the exception of B[a]P which was stored at <-50°C and MMC which was prepared freshly on the
day of use or stored at <-50°C.

Test System:

The objective of the Salmonella/microsome assay is to evaluate the mutagenic potential of a test
item by its effects on one or more histidine-requiring strains of Sal/monella typhimurium in the
absence and presence of a liver metabolising system. The Ames assay is a rapid, reliable and
economical method for screening compounds for potential genetic activity at the nucleotide level.
A large database has been accumulated with this assay, confirming its ability to detect genetically
active compounds of most chemical classes with around 80 to 90% sensitivity and specificity.

With the exception of strain TA102, these strains require biotin as well as histidine for growth.
In strain TA102 the critical mutation in the histidine gene is located on a multicopy plasmid
pAQI1. This strain is particularly sensitive to the activities of oxidative and cross- linking
mutagens. The plasmid derivatives (TA98, TA100, TA97a and TA102) have increased sensitivity
to certain mutagens as the pKM 101 plasmid codes for an error-prone DNA repair system.

When exposed to a mutagen, some of the bacteria in the treated population, through chemical
interaction with the compound, undergo genetic changes which cause them to revert to a non-
histidine-requiring state and thus grow in the absence of exogenous histidine. Different tester
strains are used because each is mutated by particular chemical classes of compound. A
compound that is mutagenic in one strain need not be so in another.

Remarks: This study was a non-regulatory study for which a claim of GLP compliance was not
made. However, the laboratory procedures were conducted in accordance with the current GLP
requirements of the UK MHRA and OECD.




Bacterial Reverse Mutation Assay of Lithium 6-methylpyridine-2-sulfinate (2b) S65

6.5 Raw Plate Counts, Toxicity Data and Calculated

Mutagenicity Data

Table S3 lithium 6-methylpyridine-2-sulfinate Raw Plate Counts, Toxicity
Data and Calculated Mutagenicity Data, —S-9
Strain Test ltem Conc. Mean Fold Revertant Numbers Per Plate
Level Increase
(Hg/plate)
TA98 DMSO - 36.7 - 35,41, 34
lithium 6- 16 46.7 1.3 39, 52, 49
methylpyridine-2- 5 443 1.2 43, 40, 50
sulnnate 160 42.0 1.1 51, 36, 39
500 43.3 1.2 56, 42, 32
1600 29.7 0.8 35,20,34MC
5000 30.7 0.8 32MC,36MC,24MC
2NF 5 1634.3 44.6 1737, 1713, 1453
TA100 DMSO - 110.0 - 114, 116, 100
lithium 6- 16 104.0 0.9 114 M C, 98, 100
methylpyridine-2- 5 112.0 1.0 115, 116, 105
sulnate 160 113.7 1.0 117, 109, 115
500 110.3 1.0 114,110 M C, 107
1600 113.7 1.0 119MC, 103MC, 119
5000 105.0 1.0 117,112,866 M C
NaN3 2 1112.7 10.1 1105, 1155, 1078
TA1535 DMSO - 12.7 - 9MB, 20,9
lithium 6- 16 13.7 1.1 14, 11, 16
methylpyridine-2- g5 9.7 0.8 6, 13,10
sulfinate 160 15.0 1.2 21,13, 11
500 7.7 0.6 10MC,7,6 MC
1600 18.0 1.4 15MC, 23,16 M C
5000 22.7 1.8 21MC,19MC,28MC
NaN; 2 783.0 61.8 795, 769, 785

Table continued overleaf
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Table S3 continued lithium 6-methylpyridine-2-sulfinate Raw Plate Counts,
Toxicity Data and Calculated Mutagenicity Data, —S-9

Strain Test Item Conc. Mean Fold Revertant Numbers Per Plate
Level Increase
(Mg/plate)
TA97a DMSO - 101.0 - 102, 110, 91
lithium 6- 16 102.3 1.0 100, 102, 105
methylpyridine-2- 5q 98.3 1.0 106, 91, 98
sulinate 160 103.3 1.0 122, 93, 95
500 102.0 1.0 89, 108, 109
1600 94.7 0.9 90,86 MC, 108 M C
5000 88.7 0.9 85MC,82MC,9MC
AAC 100 656.7 6.5 686, 652, 632
TA102 DMSO - 270.0 - 247,274, 289
lithium 6- 16 291.3 1.1 268, 291, 315
methylpyridine-2- 50 294.7 1.1 298, 289, 297
sulinate 160 316.3 1.2 308, 313, 328
500 319.7 1.2 348, 310, 301
1600 317.0 1.2 311, 319, 321
5000 272.0 1.0 302, 274, 240
MMC 0.2 877.3 3.2 863, 839, 930
Positive Controls Postfixes
2NF 2-nitroflucrene M Plate counted manually
NaN; Sodium azide B Bubbles or Split inagar
AAC 9-Aminoacridine C Contaminated Plate

MMC Mitomycin C
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Table S4 lithium 6-methylpyridine-2-sulfinate Raw Plate Counts, Toxicity
Data and Calculated Mutagenicity Data, +S-9
Strain Test Item Conc. Mean Fold Revertant Numbers Per Plate
Level Increase
(Hg/plate)
TA98 DMSO - 54.0 - 49, 54, 59
lithium 6- 16 52.7 1.0 54, 50, 54
methylpyridine-2- 5q 59.7 1.1 72,61, 46
sulnate 160 54.0 1.0 56, 53, 53
500 50.7 0.9 52, 42, 58
1600 55.7 1.0 52,61,54 M C
5000 43.7 0.8 38MC,42MC,51MC
B[a]P 10 406.3 7.5 402, 409, 408
TA100 DMSO - 137.0 - 125, 135, 151
lithium 6- 16 138.7 1.0 147, 126, 143
methylpyridine-2- 5 140.0 1.0 134, 151, 135
sulinate 160 127.7 0.9 134, 134, 115
500 127.0 0.9 134, 118, 129
1600 138.0 1.0 123, 141, 150
5000 142.3 1.0 142MC,140MC, 145MC
AAN 5 2532.7 18.5 2811, 2544, 2243
TA1535 DMSO - 16.0 - 13, 19, 16
lithium 6- 16 14.3 0.9 13, 11, 19
methylpyridine-2- g5q 17.3 1.1 10, 25, 17
sulinate 160 17.0 1.1 22,8, 21
500 22.3 1.4 24,20, 23
1600 23.7 15 25,29,177MC
5000 30.0 1.9 33MC,31MC,26 MC
AAN 5 262.0 16.4 278, 258, 250

Table continued overleaf
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Table S4 continued lithium 6-methylpyridine-2-sulfinate Raw Plate Counts,
Toxicity Data and Calculated Mutagenicity Data, +S-9

Strain Test Item Conc. Mean Fold Revertant Numbers Per Plate
Level Increase
(Hg/plate)

TA97a DMSO - 157.7 - 149, 163, 161
lithium 6- 16 153.3 1.0 161, 151, 148
methylpyridine-2- 5 140.7 0.9 138, 145, 139
sulnnate 160 152.3 1.0 154, 156, 147

500 151.0 1.0 153, 147, 153

1600 137.7 0.9 135, 146,132 M C

5000 147.7 0.9 148MC, 137 M C, 158 M C
AAN 5 1161.3 7.4 1136, 1269, 1079

TA102 DMSO - 361.3 - 343, 355, 386
lithium 6- 16 381.3 1.1 390, 370, 384
methylpyridine-2- g5q 359.0 1.0 364, 343, 370
sulnnate 160 333.7 0.9 320, 310, 371

500 381.7 1.1 388, 376, 381
1600 355.0 1.0 353, 359, 353
5000 310.7 0.9 323,298,311MC
AAN 20 2042.3 5.7 2136, 2101, 1890
Paositive Confrols Postiixes
B[a]P Benzo[a]pyrene b Plate counted manually

AAN Z-aminoanthracens G Contaminated Plate
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7 Bacterial Reverse Mutation Assay of Lithium 6-

methylpyridine-2-sulfinate (2p)

7.1 Test Item Information

Test item: lithium 2-methylpyridine-4-sulfinate
Batch no.: SULF-limafa2-032

Vehicle: Dimethyl sulphoxide (DMSO)
Project  code: Basic Research
Purity/Content of drug: 90% area
Salt/base ratio: 1.04

Structure:

O, . OLi

7.2 Conclusion

Under the testing conditions used and applying standard mutagenicity criteria, lithium 2-
methylpyridine-4-sulfinate showed evidence of a mutagenic potential in strains TA97a and
TA102 in the absence of S-9.

7.1 Results

7.1.1 Concentrations tested:
=16, 50, 160, 500, 1600 and 5000 pg/plate (using all strains +/-S-9).
7.1.2 Precipitation and toxicity:

The test article was completely soluble in the aqueous assay system at all concentrations tested.

No evidence of toxicity was observed as would normally be manifest as a thinning of the
background bacterial lawn or a marked reduction in revertant numbers.
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7.1.3 Mutagenicity:

Data from control treatments confirmed the correct strain and assay functioning, and the data
were accepted as valid.

Following treatments with lithium 2-methylpyridine-4-sulfinate, concentration-related increases
in revertant numbers that were >2-fold the concurrent vehicle control values were observed at
1600 pg/plate and above in strain TA97a in the absence of S-9. A 1.5-fold increase in revertants
was also observed at 5000 pg/plate in strain TA102 in the absence of S-9. In addition, a
concentration related 1.9-fold increase in revertants was also observed at 5000 pg/plate in strain
TA9S in the absence of S-9 which may indicate further evidence of mutagenicity.

No other increases in revertant numbers of at least 2-fold (1.5-fold for strain TA102 or 3-fold for
strain TA1535) the concurrent vehicle controls were observed following any other strain
treatments.

7.1.4 Analysis of Results

Acceptance Criteria
The assay was considered valid as all the following criteria were met:

1. Vehicle control counts fell within the normal ranges

2. The positive control chemicals induced increases in revertant numbers of >1.5-fold (in strain
TA102), >2-fold (in strains TA98, TA100 and TA97a) or >3-fold (for strain TA1535) the
concurrent vehicle controls confirming discrimination between different strains, and an active
S-9 preparation.

Evaluation Criteria
For valid data, the test item was considered mutagenic in this assay if:

A concentration related increase in revertant numbers of >1.5-fold (in strain TA102), >2-fold (in
strains TA98, TA100 or TA97a) or >3-fold (for strain TA1535) the concurrent vehicle control
values was observed.

The test item was regarded positive in this assay if the above criterion was met. The

test item was regarded negative in this assayif the above criterion was not met.

7.2 Methods

Strains of Salmonella typhimurium Used: TA9S, TA100, TA1535, TA97a and TA102.
Metabolic Activation System: Liver S-9 mix from male rats, Aroclor 1254-pretreated. Per plate,
0.5 mL of 10% S-9 mix was added.

Controls:

Vehicle control treatments comprised additions at the same volume per plate (0.1 mL) as the test
item solutions. Positive control treatments comprised 0.05 mL volume additions. Negative
controls comprised treatments with the chosen vehicle.
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The positive control chemicals were supplied and used as shown in the following table:

Chemical* Stock™* Final Use
concentration  concentration Strain(s) S-9
(ng/mL) (ng/plate)
2-nitrofluorene (2NF) 100 5 TA98 -
Sodium azide (NaNs3) 40 2 TA100, TA1535 -
9-Aminoacridine (AAC) 2000 100 TA97a -
Mitomycin C (MMC) 4 0.2 TA102 -
Benzo[a]pyrene (B[a]P) 200 10 TA98 +
2-aminoanthracene (AAN) 100 5 TA100, TA1535, TA97a  +
400 20 TA102 +
* Obtained from Sigma-Aldrich.

**  Stock solutions were formulated in water (NaN3; and MMC), or in DMSO (2NF, AAC, AAN and
B[a]P). All stock solutions were protected from light and were stored in aliquots at 2-8°C, with
the exception of B[a]P which was stored at <-50°C and MMC which was prepared freshly on the
day of use or stored at <-50°C.

Test System:

The objective of the Salmonella/microsome assay is to evaluate the mutagenic potential of a test
item by its effects on one or more histidine-requiring strains of Sal/monella typhimurium in the
absence and presence of a liver metabolising system. The Ames assay is a rapid, reliable and
economical method for screening compounds for potential genetic activity at the nucleotide level.
A large database has been accumulated with this assay, confirming its ability to detect genetically
active compounds of most chemical classes with around 80 to 90% sensitivity and specificity.

With the exception of strain TA102, these strains require biotin as well as histidine for growth.
In strain TA102 the critical mutation in the histidine gene is located on a multicopy plasmid
pAQI1. This strain is particularly sensitive to the activities of oxidative and cross- linking
mutagens. The plasmid derivatives (TA98, TA100, TA97a and TA102) have increased sensitivity
to certain mutagens as the pKM 101 plasmid codes for an error-prone DNA repair system.

When exposed to a mutagen, some of the bacteria in the treated population, through chemical
interaction with the compound, undergo genetic changes which cause them to revert to a non-
histidine-requiring state and thus grow in the absence of exogenous histidine. Different tester
strains are used because each is mutated by particular chemical classes of compound. A
compound that is mutagenic in one strain need not be so in another.

Remarks: This study was a non-regulatory study for which a claim of GLP compliance was not
made. However, the laboratory procedures were conducted in accordance with the current GLP
requirements of the UK MHRA and OECD.
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7.3 Raw Plate Counts, Toxicity Data and Calculated

Mutagenicity Data

Table S5 lithium 2-methylpyridine-4-sulfinate Raw Plate Counts, Toxicity
Data and Calculated Mutagenicity Data, —S-9
Strain Test ltem Conc. Mean Fold Revertant Numbers Per Plate
Level Increase
(Mg/plate)
TA98 DMSO - 44.0 - 42, 47,43
lithium 2- 16 433 1.0 51, 34, 45
methylpyridine-4- 5 46.3 1.1 42,58, 39
sulninate 160 43.3 1.0 51,35, 44
500 50.3 1.1 36, 56, 59
1600 61.3 1.4 72 M B, 59, 53
5000 82.0 1.9 84,81,81 MB
2NF 5 1792.3 40.7 1801, 1802, 1774
TA100 DMSO - 113.0 - 109, 115, 115
lithium 2- 16 109.3 1.0 110, 116, 102
methylpyridine-4- g 115.7 1.0 119, 113, 115
sulninate 160 110.0 1.0 103, 105, 122
500 113.3 1.0 119, 116, 105
1600 114.7 1.0 126, 109, 109
5000 138.0 1.2 144,122, 148
NaN; 2 1388.3 12.3 1423, 1322, 1420
TA1535 DMSO - 12.3 - 13, 14, 10
lithium 2- 16 12.0 1.0 5,13, 18
methylpyridine-4- g 11.3 0.9 13,13, 8
sulninate 160 15.7 1.3 20, 13, 14
500 10.3 0.8 4,17, 10
1600 17.3 1.4 18, 13, 21
5000 20.3 1.6 17, 25, 19
NaN; 2 982.7 79.7 956, 1007, 985
TA97a DMSO - 94.3 - 88, 100, 95
lithium 2- 16 102.3 1.1 105, 95, 107
methylpyridine-4- g 103.0 1.1 123, 80, 106
sulninate 160 111.7 1.2 98, 133, 104
500 136.0 1.4 141,139, 128
1600 206.7 2.2 213, 204, 203
5000 244.0 2.6 236, 266 M B, 230
AAC 100 1972.7 20.9 1974, 2018, 1926

Table continued overleaf
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Table S5 continued lithium 2-methylpyridine-4-sulfinate Raw Plate
Counts, Toxicity Data and Calculated Mutagenicity

Data, -S-9
Strain Test Item Conc. Mean Fold Revertant Numbers Per Plate
Level Increase
(ug/plate)

TA102 DMSO - 294.3 - 287, 286, 310
lithium 2- 16 291.0 1.0 306, 293, 274
methylpyridine-4- 5 291.3 1.0 311, 285, 278
sulnnate 160 290.0 1.0 281, 282, 307

500 296.7 1.0 324, 279, 287
1600 336.3 1.1 315, 341, 353
5000 431.0 1.5 410, 460, 423
MMC 0.2 1297.3 44 1336, 1293, 1263

Positive Controls Postfixes

2NF 2-nitrofluorene M Plate counted manually

NalN3 Sodium azide B Bubbles or Split inagar

AAC 9-Aminoacridine

MMC Mitomycin C
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Table S6 lithium 2-methylpyridine-4-sulfinate = Raw Plate
Counts, Toxicity Data and Calculated Mutagenicity
Data, +S-9
Strain Test Iltem Conc. Mean Fold Revertant Numbers Per Plate
Level Increase
(Mg/plate)

TA98 DMSO - 55.0 - 51, 57, 57
lithium 2- 16 60.0 1.1 65, 49, 66
methylpyridine-4- 5 55.3 1.0 60, 45, 61
sulninate 160 67.0 1.2 71, 65, 65

500 64.7 1.2 67, 79, 48

1600 58.7 1.1 59, 54, 63

5000 75.7 14 73, 66, 88
B[a]P 10 4453 8.1 435, 414, 487

TA100 DMSO - 135.3 - 148, 127, 131
lithium 2- 16 127.7 0.9 134, 123, 126
methylpyridine-4- 5 118.0 0.9 117,123, 114
sulninate 160 110.7 0.8 102, 104, 126

500 143.7 1.1 145, 142, 144

1600 131.7 1.0 121, 152, 122

5000 147.7 1.1 137, 150, 156
AAN 5 3234.3 23.9 3259, 3259, 3185

TA1535 DMSO - 17.0 - 18, 18, 15
lithium 2- 16 15.7 0.9 17,19, 11
methylpyridine-4- 5o 1.7 0.7 11,13, 11
sulnnate 160 15.0 0.9 13,14, 18

500 21.3 1.3 16, 23, 25

1600 20.3 1.2 23 M B, 21, 17

5000 27.0 1.6 22,28, 31
AAN 5 312.3 18.4 321, 301, 315

TA97a DMSO - 164.7 - 165, 168, 161
lithium 2- 16 143.3 0.9 159, 129, 142
methylpyridine-4- 5 157.0 1.0 161, 177, 133
sulnate 160 141.3 0.9 149, 130, 145

500 160.7 1.0 169, 151, 162

1600 150.3 0.9 142, 153, 156

5000 164.7 1.0 165, 157, 172
AAN 5 1624.3 9.9 1650, 1651, 1572

Table continued overleaf
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Table S6 continued lithium 2-methylpyridine-4-sulfinate Raw Plate
Counts, Toxicity Data and Calculated Mutagenicity

Data, +S-9
Strain Test Item Conc. Mean Fold Revertant Numbers Per Plate
Level Increase
(Mg/plate)

TA102 DMSO - 303.7 - 276, 318, 317
lithium 2- 16 344.0 1.1 310, 366, 356
methylpyridine-4- g5q 348.7 1.1 345, 347, 354
sulnnate 160 319.0 1.1 321, 314, 322

500 317.3 1.0 334, 313, 305
1600 292.7 1.0 288, 302, 288
5000 296.3 1.0 307, 299, 283
AAN 20 2156.3 71 2375, 2198, 1896
Positive Controls Postfixes
Bla]P Benzo[a]lpyrene M Plate counted manually

AAN Z-aminoanthracene B Bubbles or Split inagar




