The Nitration of 8-Methylquinoxalines in Mixed Acid

Wolfgang Marterer,* Walter Prikoszovich,' Jacques Wiss," Mahavir Prashad #
*Novartis Pharma AG, Chemical and Analytical Development, CH-4002 Basel, Switzerland.

* Novartis Institute for Biomedical Research, Chemical and Analytical Development, East Hannover,

NJ 07936, USA.

Supporting Information. Some selected charts of the calorimetric (RC1 Mettler) and
thermostability (DSC Mettler TA 8000; heating program 4°C/min) measurements are shown in this

supplement to exemplify the conclusions discussed in the manuscript for the nitration of 3b -> 1b + 6.

Reaction scheme:
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3b 1b 6
MW: 178.62 MW: 223.62 MW: 205.17
CoH,CIN, CoHsCIN,O, C,H,CIN,O,

Experimental set-up as described in experimental section: a) Dissolve 3a in sulfuric acid (salt

formation). b) Add freshly prepared, cold mixed acid in a two staged addition profile at 50°C. c) After



completed reaction, hydrolyse by inverse addition of the reaction mass to cold water (containing

sulfaminic acid to degrade the excess nitric acid to N,O and N,).
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Chart 1. Reaction calorimetry in Mettler RC 1: Dissolving of 3b in sulfuric acid at 25°C.
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Chart 2. Reaction calorimetry in Mettler RC 1: Two staged addition of mixed acid (2/3 of the amount

in 1h; 1/3 in 2 h) to the sulfuric acid solution of 3b at 50°C.



Nitration mixture after addition of 2/3 of the mixed acid (1h)

Integral 1891.62 mJ Integral -1542.65 mJ
‘“ﬁi;i:iiS. 22%&3%’;‘241 normalis. 261.63 JgA-1 normalis. -213.37 Jga-1
Onset 49.84 °C Onset 180.84 °C Onset 330.35 °C
Peakhshe 74.32e-03 WgA-1 Peakhthe 0.98 Wgn-1 Peakhéhe 0.32 WgA-1
peak 98.31 °C Peak 191.69 °C Peak 343.88 °C
7 Extrapol. Peak 118,88 °C Extrapol. Peak 191.15 °C Extrapol. Peak 348.15 °C
Peakweite 42.88 °C Peakweite 14.93 °C Peakweite 40.80 °C
Linke Grenze 59.76 °C Linke Grenze 159.30 °C Linke Grenze 255.74 °C
Rechte Grenze 130.54 °C Rechte Grenze 223.01 °C Rechte Grenze 381.37 °C
Heizrate 4.00 °CminA-1 Heizrate 4,00 °CminA-1 Heizrate 4.00 °CminA-1

Formation and shifted
decomp. of 6 ‘ Shifted decomp. of 1b
o Onset 49°C; AHr = 46 -J/g — (Onset 180°C; AHr =-261 J/g)

Bemerkungen: Tiegel, Stahl vergoldet (unter Argon verschlossen)
Probe: 7.23 mg (dyn)
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Chart 3. Dynamic DSC thermostability test of the nitration mixture after 2/3 of mixed acid is added at

50°C (1 h).

Nitration mixture after completed addition of the mixed acid

. Integral 1245.45 mJ Integral -858.87 mJ Integral 243.14 nJ
Inrt;:?;:iis. gg?oglJ‘;‘il nognﬁlis. 259.47 Jga-1 normalis. -178.93 Jgr-1 normalis. 50.65 Jgh-1
Onset 100.31 °C Onset 184.06 °C Onset 325.77 °C Onset 369.90 °C
Peakhshe 0.13 WgA-1 Peakhshe 1.12 Wga-1 peakhdhe 0.25 Wgh-1 Peakhohe 0.21 WgA-1
Peak 132.35 °¢ Peak 193,18 °C Peak 340.05 °c Peak 396.24 °C
T Extrapol. Peak 134.88 °C Extrapol. Peak 192.54 °C Extrapol. Peak 359.26 °C Extrapol. Peak 381.03 °C
Peakweite 24.45 °C Peakweite 12.84 °c Peakweite 40.78 °C Peakweite 0.0 °C
Linke Grenze 70.20 °C Linke Grenze 164.82 °C ;mﬁtz G(r;enze gggg% :g ;.in;e Géenze g;g;} :g
° Rechi renze 224.33 ° echte Grenze . echte Grenze .
Rechte Grenze 144.39 °C echte Gre: C Esspnadie 100 Scminh-l  hetereve T

Heizrate 4,00 °Cminn-1 Heizrate 4.00 °CminA-1

Shifted decomp. of 6
Onset 100°C; AHr =-60 J/g

\

Shifted decomp. of 1b
(Onset 184°C; AHr = -259 J/g)

Wgn-1

Bemerkungen: Tiegel, Stahl vergoldet (unter Argon verschlossen)
Probe: 4.80 mg (dyn}
DSC-821/180
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Chart 4. Dynamic DSC thermostability test of the nitration mixture after completed addition of mixed

acid at 50°C (3 h).



20
Wgh-1

DSC of nitroquinoxaline 1b (Onset 334°C; AHr = - 2018 J/g)

Integral -310.43 my
normalis. -75.35 JgA-1
Onset 119.95 °C
Peakhdhe 1.53 WgA-1
Peak 122.01 °C
Extrapol. Peak 122.04 °C
Peakweite 2.50 °C
Linke Grenze 114,62 °C

Rechte Grenze 130.00 °C
Heizrate 4.00 °Cmina-1

4

Integral 8312.14 mJ
normalis. 2017.51 Jga-1
Onset 334.70 °C
Peakhéhe 17.75 Wgr-1
Peak 341.07 °C
Extrapol. Peak 341.09 °C
Peakweite 4.75 °C
Linke Grenze 297.02 °C

Rechte Grenze 368.05 °C

Heizrate

4.00 °Cmina-1
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Bemerkungen: Tiegel, Stahl vergoldet (unter Argon verschlossen)

Probe: 4.12 mg (dyn)
DSC-821-177
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Chart 5. Dynamic DSC thermostability test of crystallized product 1b

WgA-1

Integral -82.64 mJ

1 .

In:‘eag:::ns. gg.gg E‘JM normalis. -18.45 JgA-1
Onset 98.50 °C Onset 37.86 °C
Peakhdhe 50.32e-03 WgA-1 Peakhdhe 0.12 WgA-1
Peak 110.70 °c Peak 147.57 °C
Extrapol. Peak 109.88 °C Extrapol. Peak 149.82 °C
Peakweite 9.74 °C Peakweite 9.95 °c
Linke Grenze 95.33 °C Linke Grenze 127.93 °C
Rechte Grenze 127.48 °C Rechte Grenze 153.76 °C
Heizrate 00 °CminA-1 Heizrate 4.00 °CminA-1

Bemerkungen: Tiegel, Stahl vergoldet
d;

JJ.J.---J

Integral 6676.34 mJ
normalis. 1490.26 JgA-1
Onset 179.62 °C
Peakhdhe 2.68 WgA-1
Peak 206.39 °C
Extrapol. Peak 206.92 °C
Peakweite 26.75 °C
Linke Grenze 153.76 °C
Rechte Grenze 300.06 °C
Heizrate 4.00 °CminA-1

DSC of ortho-nitrophenol compound 6 (Onset 179°C; AHr = -1490 J/g)

(unter Argon verschlossen)

Probe: 4.48 mg (dyn)
DSC-821/875
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Chart 6. Dynamic DSC thermostability test of by-product 6




