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1. Synthesis of 4-Iodonitroanilines 5

ICI 1M in MeCOOH (20 ml) was added to a MeCOOH (5 ml) solution of nitroaniline 4 (5 mmol).
The mixture was stirred at 30 °C for 3 h until GC and GC-MS analyses showed the complete
disappearance of the starting compound and the complete formation of iodinate product 5. The
reaction mixture was poured into a cold 10% aqueous NaHCOj; solution (15 ml). A precipitate was
formed and was gathered on a Buchner funnel and washed with further NaHCOj; solution (15 ml) in

order to remove completely MeCOOH. The resulting solid was the virtually pure 5.

4-Iodo-6-methyl-2-nitroaniline (5a). Brown solid (1.39 g; 100% yield). Mp 140-141 °C (EtOH; lit
139-140 °C). 'H NMR (200 MHz, CDCl): 6 = 8.27 (s, 1H), 7.46 (s, 1H), 6.12 (br s, 2H), 2.15 (s,
3H); 'H NMR data identical to that reported in the literature.’> 3C NMR (50 MHz, CDCL;): 6 =
144.1, 143.1, 132.6, 131.7, 123.8, 75.7, 17.4. MS (EI) m/z: (%) 278 [M*] (100), 232 (35), 105 (35).
IR (neat) v (cm™!): 3508, 3504 (NH,), 1585, 1312 (NO,).

W. Marterer, W. Prikoszovich, J. Wiss and M. Prashad, Org. Process Res. Dev., 2003, 7, 318.

4-lIodo-5,6-dimethyl-2-nitroaniline (5b). Brown solid (1.46 g; 100% yield). Mp 158-159 °C (from
EtOH). Found: C 32.94; H 3.07; N 9.54. CgHyIN,O, requires: C 32.90; H 3.11; N 9.59%. 'H NMR
(200 MHz, CDCl3): 0 = 8.44 (s, 1H), 6.16 (br s, 2H), 2.42 (s, 3H), 2.16 (s, 3H). *C NMR (50 MHz,
CDCl3): 0 = 146.2, 143.2, 141.7, 133.5, 123.6, 85.6, 26.9, 15.2. MS (EI) m/z: (%) 292 [M*] (100),
246 (25), 119 (25). IR (neat) v (cm™!): 3510, 3500 (NH,), 1535, 1350 (NO,)

2. Synthesis of Diiodonitro derivatives (7)

First HBF4Et,0O (54 %; 6 mmol, 0.97 g) and then i-pentyl nitrite (6 mmol, 0.70 g) were added to a
cooled (5 °C) suspension of iodonitroaniline 5 (5 mmol) in MeCOOH (20 ml). A clear solution was
obtained; it was stirred for about 30 min at rt. Then, anhydrous Et,O (50 ml) was added to this
solution, previously cooled (5° C); a white precipitate was formed and it was gathered on a Buchner
funnel. This solid was the corresponding diazonium tetrafluoroborate 6 and it was reacted
immediately in the next step without further purification.

6 was added at rt to a stirred MeCN (20 mL) solution of tetra-n-butylammonium iodide (5.5 mmol,
2.03 g). Stirring was maintained for about 30 minutes until the complete disappearance of 6. The
reaction mixture was poured into Et,;0O-H,O (100 mL, 1:1). The aqueous layer was separated and

extracted with Et;0 (100 mL). The combined organic extracts were washed with H,O (50 mL),



dried over Na,SO, and evaporated under reduced pressure. The obtained solid was the virtually

pure 7.

2,5-Diiodo-3-nitrotoluene (7a). Brown solid (1.78 g, 91% yield). Mp 93-94 °C (EtOH; lit 95 °C).
'H NMR (200 MHz, CDCl;): 6 = 7.68 (s, 1H), 7.66 (s, 1H), 2.47 (s, 3H); *C NMR (50 MHz,
CDClL): 6 = 147.2, 141.7, 130.5, 118.9, 92.7, 92.5, 29.2. MS (EI) m/z: (%) 389 [M*] (100), 343
(15), 216 (35). IR (neat) v (cm™"): 1542, 1358 (NO,)

H. L. Wheeler, Am. Chem. J., 1911, 44, 493.

3,6-Diiodo-4-nitro-o-xylene (7b). Grey solid (1.90 g; 94% yield). Mp 117-118 °C (EtOH). Found:
C 23.92; H 1.77; N 3.44. CgH;INO, requires: C 23.85; H 1.75; N 3.48%. 'H NMR (200 MHz,
CDCl3): 0 = 7.84 (s, 1H), 2.64 (s, 3H), 2.57 (s, 3H). 13C NMR (50 MHz, CDCl;): 6 = 144.2, 143.3,
141.8, 132.1, 101.0, 93.6, 29.0, 28.1. MS (EI) m/z: (%) 403 [M*] (100), 357 (15), 230 (25), 103
(15). IR (neat) v (cm™1): 1522, 1351 (NO,)

3. Synthesis of 4-nitro-3,6-bis(o-tolyl)-o-xylene (15)

o-Tolylboronic acid (4.5 mmol, 0.61 g) and then K5PO,4 (12 mmol, 2.54 g) were added to a stirring
mixture of 3,6-diiodo-4-nitro-o-xylene (7b, 2 mmol, 0.81 g), tris(dibenzylideneacetone)dipalladium
(Pd,(dba);) as a catalyst (0.04 mmol; 37 mg and 2-dicyclohexylphosphino-2’,6’-dimethoxybiphenyl
(Sphos) as a ligand (0.32 mmol; 0.132 g) in anhydrous toluene (15 mL). The mixture was stirred at
reflux until the disappearance of 7b as monitored by TLC (PE/Et,0 4:1). Then, the reaction mixture
was poured into CH,CI,-H,O (100 ml, 1:1). The aqueous layer was separated and extracted with
CH,Cl; (100 mL). The combined organic extracts were washed with H,O (100 mL), dried over
Na,SO,4 and evaporated under reduced pressure. The crude residue, purified in a chromatography

column (PE/Et,0 4:1), afforded pure 15.

4-Nitro-3,6-bis(o-tolyl)-o-xylene (15). Mixture of diastereomers. Yellow solid (0.63 g, 95% yield).
Mp 124-125 °C (EtOH). Found: C 79.72; H 6.45; N 4.20. C»,H,NO, requires: C 79.73; H 6.39; N
4.23%. '"H NMR (200 MHz, CDCly): 6 = 7.53 (s, 1H), 7.26-6.97 (m, 8H), 2.08, 2.06, 2.05, 2.04,
1.95 (5s, 12H). BC NMR (50 MHz, CDCly): 6 = 147.8, 141.8, 140.8, 140.2, 138.1, 136.9, 136.7,
136.1, 136.0, 134.1, 130.3, 130.2, 129.5, 129.4, 128.5, 128.4, 128.2, 126.2, 122.3, 20.2, 20.1,
18.0,17.6. MS (EI) m/z: (%) 331 [M*] (90), 314 (100), 301 (95), 284 (100), 269 (85), 253 (85), 239
(55). IR (neat) v (cm™!): 1520, 1355 (NO,).



We also performed the reaction using l-naphthylboronic acid (4.5 mmol, 0.77 g). It was not

possible to isolate 4-nitro-3,6-bis(1-naphthyl)-o-xylene in acceptable purity.

4. Synthesis of diiodoanilines 8

Fe powder (15 mmol, 0.84 g) and CaCl, (5§ mmol, 0.55 g; dissolved in 2 ml of H,O) were added to a
stirred EtOH solution (15 mL) of nitroderivative 7 (5 mmol). Stirring was maintained for about 6
hours until its complete disappearance. The crude residue was filtered on a Buchner funnel in order
to remove the excess Fe and EtOH was evaporated under reduced pressure. The crude residue was
poured into Et,O/H,O (100 mL, 1:1). The aqueous layer was separated and extracted with Et,O
(100 mL). The combined organic extracts were washed with HO (100 mL), dried over Na,SO,4 and

evaporated under reduced pressure. The obtained solid was the virtually pure 8.

2,5-Diiodo-3-methylaniline (8a). Brown solid (1.65 g, 92% yield). Mp 84-85 °C (EtOH; lit 82
°C). 'H NMR (200 MHz, CDCl3): 6 = 6.91 (s, 1H), 6.84 (s, 1H), 6.13 (br s, 2H), 2.15 (s, 3H); 1°C
NMR (50 MHz, CDCl,): ¢ = 148.7, 144.4, 128.0, 120.3, 94.1, 90.9, 24.4. MS (EI) m/z: (%) 359
[M*] (100), 232 (15), 105 (20). IR (neat) v (cm™"): 3410, 3406 (NH,).

W. Marterer, W. Prikoszovich, J. Wiss and M. Prashad, Org. Process Res. Dev., 2003, 7, 318.

2,5-Diiodo-3,4-dimethylaniline (8b). Pale red waxy solid (1.55 g; 83% yield). Found: C 25.81; H
2.44; N 3.67. CgHoILN requires: C 25.76; H 2.43; N 3.76%. '"H NMR (200 MHz, CDCI3): 6 = 7.11
(s, 1H), 4.00 (br s, 2H), 2.47 (s, 3H), 2.40 (s, 3H). *C NMR (50 MHz, CDCl;): 6 = 151.8, 146.1,
141.8, 122.4, 102.7, 93.9, 28.5, 26.7. MS (EI) m/z: (%) 373 [M*] (100), 357 (15), 246 (25), 118
(15). IR (neat) v (cm™"): 3418, 3412 (NH,).

5. Synthesis of 2,5-bis(o-tolyl)-3,4-dimethylaniline (16)
The same protocol as the synthesis of diiodoanilines 8 was used, starting from 4-nitro-3,6-bis(2-
tolyl)benzene (15; 5 mmol, 1.65 g). The only difference was the use of Zn (15 mmol, 0.98 g)

instead of Fe.

2,5-Bis(o-tolyl)-3,4-dimethylaniline (16). Mixture of diastereomers. Pale brown solid (1.35 g; 90%
yield). Mp 158-159 °C (EtOH). Found: C 87.68; H 7.62; N 4.70. C;,H;N requires: C 87.66; H



7.69; N 4.65%. '"H NMR (200 MHz, CDCly): 6 = 7.32-7.07 (m, 9H), 6.51 (br s, 2H), 2.07, 2.05,
2.03,2.03, 1.86, 1.84 (6s, 12H). 3C NMR (50 MHz, CDCls): 6 = 143.0, 142.9, 141.5, 141.4, 140.9,
140.7, 138.6, 138.5, 137.5, 137.4, 136.3, 136.2, 135.4, 135.2, 130.6, 130.4, 130.3, 129.8, 129.7,
129.6, 127.7, 127.0, 126.7, 125.6, 124.6, 114.0, 20.2, 20.0, 19.8, 19.6, 17.5,16.4. MS (EI) m/z: (%)
301 [M*] (100), 286 (15), 271(15). IR (neat) v (cm1): 3416, 3410 (NH,).

6. Synthesis of diiodoisatins 10

10 were prepared, starting from diiodoanilines (8, 5 mmol), as described in the literature (V.
Lisowski, M. Robba and S. Rault, J. Org. Chem., 2000, 65, 4193.) The intermediates N-(2,5-diiodo-
3-methylphenyl)hydroxyiminoacetamide (9a), MS (EI) m/z: (%) 385 [M* - CH,=NOH] (40), 359
(100), 232 (15), 105 (15) and N-(2,5-diiodo-3,4-dimethylphenyl)hydroxyiminoacetamide (9b), MS
(ED) m/z: (%) 399 [M* -CH,=NOH] (35), 373 (100), 246 (15) were converted into 10 upon heating
to 35 °C in H,SO4 (15 ml) and were used without further purification. At higher temperatures the

decomposition of these intermediates was observed.

4,7-Diiodo-5-methylisatin (10a). Red solid (1.60 g, 77% yield). Mp 159 °C (EtOH). Found: C
26.13; H 1.21; N 3.33. CoH;I,NO, requires: C 26.18; H 1.22; N 3.39%. 'H NMR (200 MHz,
CDCly): 6 = 7.65 (br s, 1H), 7.44 (s, 1H), 2.40 (s, 3H). 3C NMR (50 MHz, DMSO-d6): 6 = 183.2,
160.6, 156.1, 153.3, 134.6, 119.6, 93.2, 85.9, 28.5. MS (EI) m/z: (%) 413 [M*] (65), 385(100), 258
(25), 230 (20). IR (neat) v (cm™1): 3298 (NH), 1731 (CO), 1578 (CONH).

4,7-Diiodo-5,6-dimethylisatin (10b). Red solid (0.55 g, 26% yield). Mp 233 °C (EtOH). Found: C
28.18; H 1.61; N 3.31. C;H;[,NO; requires: C 28.13; H 1.65; N 3.28%. 'H NMR (200 MHz,
CDCl3): 6 = 7.62 (br s, 1H), 2.58 (s, 3H), 2.52 (s, 3H). 3C NMR (50 MHz, DMSO-d6): 6 = 183.5,
159.9, 154.5, 149.7, 135.3, 119.7, 101.2, 87.8, 28.7, 25.2. IR (neat) v (cm™'): 3305 (NH), 1729
(CO), 1576 (CONH).

7. Synthesis of 5,6-dimethyl-4,7-bis(o-tolyl)isatin (11b)

11b was prepared from 2,5-bis(o-tolyl)-3,4-dimethylaniline (16; 1.51 g, 5 mmol), as described in
the literature (V. Lisowski, M. Robba and S. Rault, J. Org. Chem., 2000, 65, 4193).

The intermediate N-[2,5-bis(o-tolyl)-3,4-dimethylphenyl]hydroxyiminoacetamide (17), MS (EI)
m/z: (%) 327 [M™- CH,=NOH] (100), 312 (20), 298 (15), 284 (25) was converted into the title



compound upon heating to 50 °C in MeSOsH (15 ml) and used without further purification. It was
impossible to obtain 11b using H,SOj,.

5,6-Dimethyl-4,7-bis(o-tolyl)isatin (11b). Mixture of diasterecomers. Orange solid (1.58 g; 89%
yield). Mp 126-127 °C (EtOH). Found: C 81.03; H 6.00; N 3.93. C,4H;;NO; requires: C 81.10; H
5.96; N 3.94%. 'H NMR (200 MHz, CDCl;): 6 = 7.34-6.96 (m, 9H), 2.11, 2.09, 2.03, 2.00, 1.99,
1.88 (6s, 12H). 3C NMR (50 MHz, CDCl5): ¢ = 181.8, 159.3, 147.4, 145.4, 140.6, 137.0, 136.9,
136.4, 135.6, 135.5, 133.8, 131.5, 131.1, 130.2, 129.9, 129.8, 129.2, 128.4, 128.3, 127.0, 126.1,
125.0, 113.9, 19.8, 19.7, 18.8, 16.1. MS (EI) m/z: (%) 355 [M*] (55), 340 (15), 327 (15), 312 (100),
297 (25). IR (neat) v (cm™): 3312 (NH), 1729 (CO), 1585 (CONH).

8. Synthesis of diarylisatins 11

o-Tolylboronic acid (4.5 mmol, 0.61 g) or 1-naphthylboronic acid (4.5 mmol, 0.77 g) and then CsF
(5 mmol, 0.76 g), dissolved in H,O (8 mL), were added to a stirring mixture of diiodoisatine (10, 2
mmol), Pd(OAc), (0.4 mmol; 48 mg) and 2-dicyclohexylphosphino-2’,6’-dimethoxybiphenyl
(Sphos) as a ligand (0.4 mmol; 0.16 g) in DME (10 mL). The mixture was stirred at reflux until the
disappearance of 10, as monitored by TLC (CH,Cl,/EtOAc, 9.8:0.2).The reaction mixture was then
poured into CH,Cl,-H,O (100 ml, 1:1). The aqueous layer was separated and extracted with CH,Cl,
(100 mL). The combined organic extracts were washed with HO (100 mL), dried over Na,SO,4 and
evaporated under reduced pressure. The crude residue, purified in a chromatography column

(CH,CI/EtOAcC, 98:2), afforded pure 11.

5-Methyl-4,7-bis(o-tolyl)isatin (11a). Red solid (0.58 g, 85% yield). Mp 79—80 °C (EtOH). Found:
C 80.99; H 5.55; N 4.13. Cy3H9NO, requires: C 80.92; H 5.61; N 4.10%. 'H NMR (200 MHz,
CDCl): 6 = 7.34-7.10 (m, 8H), 7.02 (br s, 1H), 6.82 (s, 1H), 2.15 (s, 3H), 2.11 (s, 3H), 2.07 (s,
3H). 3C NMR (50 MHz, CDCls): 6 = 181.6, 159.2, 148.3, 147.4, 141.5, 136.9, 136.7, 136.1, 133.0,
131.2,130.3, 129.7, 129.1, 128.7, 127.5, 127.1, 125.8, 124.4, 114.0, 21.0, 19.9, 19.7. MS (EI) m/z:
(%) 341 [M*] (85), 326(35), 313 (25), 298 (100), 283 (25), 270 (15), 254 (40). IR (neat) v (cm™):
3313 (NH), 1727 (CO), 1574 (CONH).

5,6-Dimethyl-4,7-bis(o-tolyl)isatin (11b). Orange solid (0.20 g, 28%).
11b was also prepared as reported above for the synthesis of 15. We obtained 0.62 g (87% yield).



5,6-Dimethyl-4,7-bis(1-naphthyl)isatin (11c). Mixture of diastereomers.Red waxy solid (0.25 g;
29% yield). Found: C 84.24; H 4.94; N 3.31. C;30H;;NO, requires: C 84.29; H 4.95; N 3.28%. 'H
NMR (200 MHz, CDCl;): 6 = 7.98-7.90 (m, 4H), 7.62—7.28 (m, 10H), 6.87 (br s, 1H), 2.05 (s, 3H),
1.89 (s, 3H). *C NMR (50 MHz, CDCl;): 0 = 181.8, 159.1, 148.2, 146.6, 137.8, 137.6, 134.6,
134.2, 133.9, 133.8, 133.6, 132.5, 132.0, 131.8, 131.7, 129.5, 129.1, 128.7, 128.4, 128.1, 127.5,
127.1, 126.9, 126.7, 126.6, 126.1, 125.7, 125.4, 125.2, 125.1, 125.0, 124.1, 114.8, 19.2, 16.5. MS
(ESI +) m/z: 428.26 (M + H)". IR (neat) v (cm™'): 3308 (NH), 1726 (CO), 1582(CONH).

11c was also prepared as reported above for the synthesis of 15. We obtained 0.77 g (89% yield).

9. Synthesis of 2-aminobenzoic acids 12

A 30% hydrogen peroxide aqueous solution (10 mL) and 5% aqueous NaOH solution (10 mL) were
slowly added to a stirred solution of isatin (11; 2 mmol) in 1,4-dioxane (5 mL) at 50 °C. The
reaction mixture was stirred at 80 °C for 30 min and then was taken to rt, while stirring for other 30
min. The reaction mixture was filtered, and the resulting solution was acidified with 1M HCI until

pH 3-4; the resulting solid, the virtually pure 12, was collected by filtration on a Buchner funnel.

2-Amino-4-methyl-3,6-bis(o-tolyl)benzoic acid (12a). Mixture (1:1) of two diastereomers. The
diastereomer ratio was determined by 'H NMR analysis. In particular, the ratio was deduced by
comparing the integration area of the signal centred at 2.13 ppm (pertinent to one of the Me bonded
to aromatic rings) of one diastereomer, with the signal centred at 2.11 ppm of the other
diastereomer. Pale yellow solid. (0.59 g, 89% yield). Mp 201-202 °C (EtOH). Found: C 79.68; H
6.35; N 4.33. Cy,H,NO, requires: C 79.73; H 6.39; N 4.23%. 'H NMR (200 MHz, CDCls): ¢ =
7.28-7.09 (m, 8H), 6.35 (s, 1H), 2.13, 2.11, 2.05, 1.84 (4s, 9H). *C NMR (50 MHz, CDCl;): ¢ =
173.4, 148.3, 143.7, 143.4, 141.3, 137.6, 137.4, 136.5, 135.5, 135.4, 130.9, 130.3, 130.2, 129.6,
128.5,128.3, 127.1, 126.9, 126.7, 125.2, 121.7, 20.7, 20.3, 20.2, 19.4, 19.3. MS (ESI +) m/z: 332.29
(M +H)". IR (neat) v (cm™!): 3408, 3403 (NH,), 2911 (OH), 1702 (CO).

2-Amino-4,5-dimethyl-3,6-bis(o-tolyl)benzoic acid (12b). Mixture of diasterecomers. Pale yellow
solid (0.59 g; 86% yield). Mp 168—-171 °C (EtOH). Found: C 79.98; H 6.65; N 4.03. Cp3H,3NO,
requires: C 79.97; H 6.71; N 4.05%. 'H NMR (200 MHz, CDCls): 6 = 7.28-6.95 (m, 8H), 2.03,
2.02, 1.83, 1.71 (4s, 9H). 3C NMR (50 MHz, CDCl3): 6 = 172.9, 144.7, 141.9, 140.5, 137.6, 136.5,
136.4, 131.2, 130.8, 130.4, 130.3, 129.6, 128.7, 128.6, 128.2, 127.5, 127.1, 125.7, 124.2, 120.8,



20.0,19.9, 19.6, 19.4, 18.3, 16.5. MS (ESI +) m/z: 346.26 (M + H)*. IR (neat) v (cm'): 3403, 3401
(NH,), 2915 (OH), 1704 (CO).

2-Amino-4,5-dimethyl-3,6-bis(1-naphthyl)benzoic acid (12c¢). Mixture of diastereomers. Pale
yellow waxy solid (0.74 g; 89% yield). Found: C 83.51; H 5.50; N 3.33. C,9H»;3NO; requires: C
83.43; H 5.55; N 3.35%. 'H NMR (200 MHz, CDCl;): 6 = 7.91-7.71 (m, 5H), 7.59-7.32 (m, 9H),
1.80 (s, 3H), 1.66 (s, 3H). *C NMR (50 MHz, CDCl5): 6 = 173.4, 145.4, 145.3, 141.3, 140.7, 140.4,
136.0, 134.4, 133.5, 132.8, 132.2, 128.7, 128.5, 128.4, 128.3, 127.2, 126.9, 126.8, 126.6, 126.4,
126.3, 126.1, 125.7, 125.6, 125.5, 125.4, 18.7, 17.1. MS (ESI +) m/z: 418.46 (M + H)". IR (neat) v
(cm™): 3407, 3404 (NH,), 2911 (OH), 1702 (CO).

10. Synthesis of 1,3-benzodithioles 13

3-Methylbutyl nitrite (4.8 mmol, 0.56 g), 3-methylbutan-1-ol (4 mmol, 0.35 g) and CS, (33.2 mmol,
2.52 g) were dissolved in 1,2-dichloroethane (40 mL) and heated to reflux at 82 °C. 2-Amino-
benzoic acid (12; 2 mmol ) dissolved in 1,4-dioxane (12 mL) was added dropwise to the previously
prepared mixture. The resulting mixture was stirred first at reflux for 45 min and then at rt for 1 h.
The reaction mixture was poured into Et,O/H,O (100 mL, 1:1). The aqueous layer was separated
and extracted with Et,O (100 mL). The combined organic extracts were washed with H,O (100 mL)
and a saturated solution of Na,CO; (50 mL), dried over Na,SO, and evaporated under reduced

pressure. The crude residue, purified by column chromatography (PE/Et,O 95:5), afforded pure 13.

5-Methyl-2-(3-methylbutoxy)-4,7-bis(o-tolyl)-1,3-benzodithiole  (13a). Mixture of two
diastereomers. The diastereomer ratio was determined by '"H NMR analysis. In particular, the ratio
was deduced by comparing the integration area of the signal centred at 6.55 ppm (pertinent to the H
of the C bound to two S) of one diastereomer, with the signal centred at 6.53 ppm of the other
diastereomer. Viscous pale yellow oil (0.75 g, 86% yield). Found: C 74.57; H 6.95; S 14.83.
C,7H3008, requires: C 74.61; H 6.96; S 14.75%. '"H NMR (200 MHz, CDCl3): 6 = 7.29-7.13 (m,
8H), 6.84 (s, 1H), 6.55 and 6.53 (2s, 1H), 3.37 (t, J = 6.7 Hz, 2H), 2.24-1.94 (m, 9H), 1.67-1.37
(m, 1H), 1.33-1.27 (m, 2H), 0.79-0.74 (m, 6H). *C NMR (50 MHz, CDCl3): ¢ = 141.8, 141.1,
140.3, 136.2, 135.7, 135.6, 134.9, 134.8, 134.3, 133.6, 133.5, 130.5, 130.4, 129.3, 129.1, 129.0,
128.9, 128.6, 128.3, 128.2, 126.5. 126.0, 88.6, 88.5, 48.8, 38.8, 37.9, 25.3, 25.1, 24.9, 22.6, 20.2,
20.0, 19.5. MS (ESI +) m/z: 43529 (M + H)".



5,6-Dimethyl-2-(3-methylbutoxy)-4,7-bis(o-tolyl)-1,3-benzodithiole (13b). Complex mixture of
diastereomers. Viscous pale yellow oil (0.78 g; 87% yield). Found: C 74.99; H 7.13; S 14.32.
C3H3,08, requires: C 74.95; H 7.19; S 14.29%. 'H NMR (200 MHz, CDCls): 6 = 7.29-7.22 and
7.08-7.04 (2m, 8H), 6.48 and 6.47 (2s, 1H), 3.40-3.32 (m, 2H), 2.12, 2.10, 2.04, 2.02, 1.89 (5s,
12H), 1.58-1.41 (m, 1H), 1.38-1.29 (m, 2H), 0.77-0.73 (m, 6H). 3C NMR (50 MHz, CDCl;): 6 =
141.4, 136.3, 136.2, 135.9, 135.7, 134.5, 134.4, 134.1, 134.0, 132.6, 132.5, 130.5, 130.3, 130.1,
129.5, 129.2, 129.1, 128.9, 128.2, 127.4, 128.2, 126.6. 126.2, 125.8, 88.3, 88.2, 88.0, 41.6, 39.1,
38.1,37.7,25.5,25.3,25.2,24.9,22.9,22.8, 20.1, 19.9, 19.7, 19.5, 17.1. MS (EI) m/z: (%) 377 [M*-
71 (CsHyp)] (100). MS (ESI +) m/z: 449.51 (M + H)".

5,6-Dimethyl-2-(3-methylbutoxy)-4,7-bis(1-naphthyl)-1,3-benzodithiole (13c). Complex mixture
of diastereomers. Viscous pale yellow oil (0.90 g; 87% yield) Found: C 78.45; H 6.09; S 12.35.
C34H3,08, requires: C 78.42; H 6.19; S 12.31%. '"H NMR (200 MHz, CDCl3): 6 = 7.92-7.90 (m,
4H), 7.56-7.38 (2m, 10H), 6.45, 6.41 and 6.37 (3s, 1H) 3.51-3.25 (m, 2H), 1.94 (s, 3H), 1.93 (s,
3H), 1.56-1.14 (m, 3H), 0.89-0.71 (m, 6H). 13C NMR (50 MHz, CDCls): 6 = 139.4, 139.2, 135.1,
135.0, 134.9, 133.9, 133.8, 133.6, 133.5, 133.2, 131.3, 130.9, 128.6, 128.5, 128.2, 128.1, 126.8,
126.7, 126.4, 126.1, 125.7, 125.6, 125.4, 125.3, 125.1, 88.3, 87.8, 87.4, 37.7, 37.5, 28.5, 24.9, 22.5,
17.2. MS (ESI +) m/z: 521.31 M + H)".



11. '"H NMR and 3C NMR spectra of unknown products.
11.1 4,7-Diiodo-5-methylsatin (10a)
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11.2 5-Methyl-4,7-bis(o-tolyl)isatin (11a)
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Expansion between 149-124 ppm
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11.3 2-Amino-4-methyl-3,6-bis(o-toliyl)benzoic acid (12a)
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Expansion between 23-15 ppm

r~ Mmooy o m
= =N} oo
2] ™o - e 000
T 1
[E5000
FE0000
[~45000
COOH
(40000
NHp
35000
[~20000
25000
20000
15000
[~io000
[e0o0
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
220 Ergy 2.0 215 21.0 205 20,0 19.5 19.0 by 12.0 1rE 7.0 165 10 155 15.0
f1 (e}
.
Expansion between 149-120 ppm
0 ~ o @y 9 awT ome om Hon o ~
=] mom - st ool oo N o Q¢ oo M~ 09 el -
+ T o+ mm M omm oM AN NN NN o o | coonn
- - - - - - - - - L B I | L | o - - -
\7 Y PTTT N N2
[=Ee 000
Feaann
ras000
[aa0nn
COOH
25000
NH;
f=30000
[F2s000
f=z0000
15000
10000
It Wl g JLJ\wV VN =
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T

149 148 147 146 145 144 143 142 141 140 133 138 137 136 135 134 133 132 131 130 129 128 127 126 126 124 123 12z 121 120
FL (pem )

14



11.4 5-Methyl-2-(3-methylbutoxy)-4,7-bis(o-tolyl)-1,3-benzodithiole (13a)
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Expansion between 142-125 ppm
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11.5 4-Methyl-3,6-bis(o-tolyl)-1,2-benzenedisulfonyl chloride (racemic mixture; 14a)
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Expansion between 148-124 ppm
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11.6 (-) 4-Methyl-3,6-bis(o-tolyl)-1,2-benzenedisulfonyl chloride (14a)
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11.7 4-Methyl- 3,6-bis(o-tolyl)-1,2-benzenedisulfonimide (3a); racemic mixture
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Expansion between 148-124 ppm
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11.8 (-) 4-Methyl- 3,6-bis(o-tolyl)-1,2-benzenedisulfonimide (3a)

1200

1200

1100

1000

300

[e0o

o0

[=e00

=500

200

100

o

100

F1E+05

H1E+05

0000

0000

70000

HE0000

50000

40000

30000

20000

—10000

DO N O W oM
TAME NN = =a
[ A R oo
s e S
Oz
S\
NH
8
O,
JU % (-} enantiormner
o i N
— un) [n}
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
9.0 7.5 7.0 6.5 6.0 55 50 45 40 I5 R 25 2.0 15 10 05
F (pprn )
R A R B B e B B R
R R - s == - - - ] n+ o
TT MMM MMM MmO MmN SN NN NN [=R=Ny=)]
i SrnininknibRnkniinbnknninknlin q
S S -
Oz
\
/NH
5
Oy
(-) cnantiomer
| | |
1] || |
‘ |”'ULN \ . 1 i
" e iR '*:'dwn\ﬂ"‘ " i iy L AL L L
At gt T A e
T T T T T T T T T T T T T T T T T T T T
200 130 180 170 160 150 1400 130 1z0 110 100 a0 a0 0 &0 50 40 0 20 10 ]
F1 (pprn )

22

—-10000



11.9 4-Iodo-5,6-dimethyl-2-nitroaniline (5b)
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11.10 3,6-Diiodo-4-nitro-o-xylene (7b)
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11.11 4-Nitro-3,6-bis(o-tolyl)benzene (15)
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Expansion between 148-120 ppm
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11.12 2,5-Diiodo-3,4-dimethylaniline (8b)
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11.13 2,5-Bis(o-tolyl)-3,4-dimethylaniline (16)
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.
Expansion between 144-113 ppm
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11.14 4,7-Diiodo-5,6-dimethylsatin (10b)
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11.15 5,6-Dimethyl-4,7-b

is(o-tolyl)isatin (11b)
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Expansion between 147-123 ppm
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11.16 2-Amino-4,5-dimethyl-3,6-bis(o-tolyl)benzoic acid (12b)
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Expansion between 145-120 ppm
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11.17 5,6-Dimethyl-2-(3-methylbutoxy)- 4,7-bis(o-tolyl)-1,3-benzodithiole (13b)

" a a & 5 & 5 = & & 2 &
2 8 2 g8 5 8§ 8 2 8 2 8 &8 8 g g g = g = = = = = = 5 g g 2 2 2 g g 2 2 s g
§ F %8 2 08 5 2 & ¥ & o8 = 5 s 2 5 &£ g 2 =2 5 5§ 5 % 8 u u u 2 2 S 2 & 2 2 S S -
_._/_m.ﬁ _m__/_ _._/_ L L 1 1 1 1 1 1 1 1 u_., o_o —._... ._b _._: 1 1 1 1 Il L 1 1 L 1 1 1 1 1 1 1 1 1 1 1
920
90
L0 | - Tr— —
mm.u I . —
9E' Tt B8TT — IW.W.,.
ac -7 6'ZT ———
I+T F 3 m.—wN%
\ FA 4
051
68'T LLE
Nc.mw Fe T8E
0z T6E— —_—
ore| b _ 3
Zre
| i
ZEE |8
mm.mw
CEE .
GEE |M4JL H’ rel 2
8€'E M=
ot
. 3
> 3
I
Fe
ogg— b W
- 2
62Ty
9'9ZT
F= Z'82ZT
6'8ZT
T'62ZT4 £
. [SCFAR
hw.m ———— 0TL T'0ETH
8t'9 60ETA
Eydas | -
P02 H.va_w -_-—
m,_u.h#. L = S'FETA _ ———
80i— - “T - ® reer ——=
T . 'GETE -
b2 6'GET-T IIMHH
=
Sl L w . R W
9L - FOFE— _
622

10

1E

28

20

% &0 B A
f1 (ppm )

a0

140 135 120 128 120 115 110 e o0

145

35



Expansion between 142-125 ppm
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Expansion between 43-14 ppm
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11.18 4,5-Dimethyl-3,6-bis(o-tolyl)-1,2-benzenedisulfonyl chloride (mixture of meso form

and couple of atropisomers; 14b)
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Expansion between 148-123 ppm
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11.19 meso 4,5-Dimethyl-3,6-bis(o-tolyl)-1,2-benzenedisulfonyl chloride (14b)
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Expansion between 147-121 ppm
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11.20 (-) 4,5-Dimethyl- 3,6-(bis-2-tolyl)-1,2-benzenedisulfonyl chloride (14b)
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Expansion between 147-124 ppm
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11.21 4,5-Dimethyl- 3,6-bis(o-tolyl)-1,2-benzenedisulfonimide (mixture of meso form and

couple of atropisomers (3b)
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Expansion between 147-125 ppm
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11.22 (-) 4,5-Dimethyl- 3,6-bis(o-tolyl)-1,2-benzenedisulfonimide (3b)
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Expansion between 146-125 ppm
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11.23 5,6-Dimethyl-4,7-bis(1-naphthyl)isatine (11c)
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Expansion between 139-124 ppm

F1E+05

F1E+05

-aoo00

20000

roonn

FE0000

50000

[=40000

[=20000

20000

10000

o = g g yo@e n oann Sl A B BT B BT R R B
=] P P T T MMM ] ™o - (== == I == 1 =-] [~ (== o 1B NN e -+
m m m m m mmm m mom ™ ™ NN o ™ o N NN N ]
- - - L B ] - o - - - - - - - L I L R B ] -
| §! e [ s 11 [ N

o}

(o]
N
H
WMV
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
139 138 137 136 135 134 1332 132 131 130 129 128 127 126 125 124
FL (ppm )

49



ic acid (12¢)

11.24 2-Amino-4,5-dimethyl-3,6-bis(1-naphthyl)benzo
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Expansion between 136-124 ppm
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11.25 5,6-Dimethyl-2-(3-methylbutoxy)- 4,7-bis(1-naphthyl)-1,3-benzodithiole (13¢)
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Expansion between 139-124 ppm
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11.26 4,5-Dimethyl-3,6-bis(1-naphthyl)-1,2-benzenedisulfonyl chloride (mixture of meso

form and couple of atropisomers; 14c)
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Expansion between 138-124 ppm
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11.27 meso 4,5-Dimethyl-3,6-bis(1-naphthyl)-1,2-benzenedisulfonyl chloride (14c)
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Expansion between 138-123 ppm
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11.28 (-) 4,5-Dimethyl-3,6-bis(1-naphthyl)-1,2-benzenedisulfonyl chloride (14c)
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Expansion between 138-123 ppm
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11.29 4,5-Dimethyl- 3,6-bis(1-naphthyl)-1,2-benzenedisulfonimide (mixture of meso form
and couple of atropisomers; 3c)
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Expansion between 137-126 ppm
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11.30 (-) 4,5-Dimethyl- 3,6-bis(1-naphthyl)-1,2-benzenedisulfonimide (3¢)
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Expansion between 141-120 ppm
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12. HPLC spectra of sulfonyl chlorides 14.

12.1 Atropisomers of 14a

SAMPLE INFORMATION

Sample name: Atropisomeri solfocloruro Acquired by: Breeze
monometile

Sample type: Unknown Date acquired: 5/11/2012 15:12:33 AM CEST
Vial: 1

Acq.Method: solfocloruro
Injection: #

Processed by: Breeze

Injection volume: 6.00 ul
Run time: 25 minutes

Sampling rate: 10.00 per sec

Date processed: 5/11/2012 16:11:36 AM CEST

Channel name: 2998 Ch1l 254nm@1.2nm

Channel desc: 2998 Chl 254nm@1.2nm
040]
- 3 2
] » Al
0.35 ~ ‘t'.l
- | II 1
4 |
D_fﬂ]—: || III |
1 \
025 ‘ \ ‘
|
7 i
i |
020 || |
015 ‘ II"- ‘
0.10] | \ | \
! |
D[E_- | Y | "\\
] II N\ | \
ol e N N
[]-I] T T T 24:]) T T T dJI] T T T GJ:D T T T Bh] T T T 1{]'m T T T 12'[]] T T T 14|-m T T
Minutes
RT(min) | Peak Area Height | Integration Points | Start End
Type (uV*sec) % (nV) Type Across | Time Time
Area Peaks | (min) (min)
11]7.904 Atrop 1 | 18315282 | 44.01 | 87770 | BB 1670 7.428 9.477
2111.967 Atrop 2 | 23301643 | 55.99 | 43695 | BB 3141 11.588 | 13.962
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12.2 Atropisomer (-)14a

SAMPLE

INFORMATION

Sample name: Enantiomeri solfocloruro
monometile

Sample type: Unknown
Vial: 1

Injection: #

Injection volume: 6.00 ul
Run time: 25 minutes

Sampling rate: 10.00 per sec

Acquired by: Breeze

Date acquired: 3/11/2014 08:32:15 AM CEST
Acqg.Method: solfocloruro

Processed by: Breeze

Date processed: 3/11/2014 09:10:37 AM CEST
Channel name: 2998 Chl 254nm@1.2nm

Channel desc: 2998 Chl 254nm@1.2nm

-
o
o

! 0015
0010]

0.005+

4 \
T - ._A—-—/\_-—_T_'I———L—F-a__ S —

%

Bhl 'IDl_[D 'IZl[I] '|.d,|_[1] 'ISI_[I]

RT(min) | Peak Area Area Height | Integration Points | Start End
Type (uV*sec) | % (nVv) Type Across | Time Time
Peaks | (min) (min)
1]7.698 (-)14a | 337038 100.0 | 29981 | BB 342 7.425 | 7.995
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12.3 Mixture of meso isomer and couple of atropisomers of 14b

SAMPLE

INFORMATION

Sample name: Atropisomeri
solfocloruro

Sample type: Unknown
Vial: 1

Injection: #

Injection volume: 6.00 ul
Run time: 25 minutes

Sampling rate: 10.00 per sec

Acquired by: Breeze

Date acquired: 8/12/2013 10:00:12 AM CEST
Acq.Method: solfocloruro

Processed by: Breeze

Date processed: 8/12/2013 11:15:37 AM CEST
Channel name: 2998 Chl 254nm@1.2nm

Channel desc: 2998 Chl 254nm@1.2nm

0.0018
0.0016 %
0.0014] E-
] ©
00012 f‘
0.0010- ‘
2 ]
0.0008 ‘
0.0004 | |
0,000 J|| I‘ ||
] '.whw MW"WW
D.[IID:#WM“MM
oo 20 a0 e 80 womw = 2o 400 1600
RT(min) | Peak Area Height | Integration Points Start | End
Type (uV*sec) | % (nV) Type Across Time | Time
Area Peaks (min) | (min)
1]5.127 Forma 11174 50.34 | 1659 BB 240 4,952 | 5.352
meso
2]6.571 Atrop 11020 49.66 | 1187 BB 259 6.387 | 6.818
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12.4 Atropisomers of 14b

SAMPLE INFORMATION

Sample name: Atropisomeri solfocloruro Acquired by: Breeze
Sample type: Unknown Date acquired: 8/14/2013 09:08:29 AM CEST
Vial: 1 Acqg.Method: solfocloruro

Injection: # Processed by: Breeze
Injection volume: 6.00 ul

Date processed: 8/14/2013 10:02:37 AM CEST
Run time: 25 minutes

Channel name: 2998 Ch1l 254nm@1.2nm

Sampling rate: 4.00 per sec

Channel desc: 2998 Chl 254nm@1.2nm
0.090
] /)
] [ F
0.080 |9".I
] |
0.070 '||
] |
0.060 | S
| '. s
| -
SRR M\
0.040 | N
: '. RN
0,030 | |
E il III |
0.020 /| | \
] I.'I ‘II \ |
o.oo}———— R B
000 2bo  abo’  ebo’ T b0 w0 120 4o 160 180 2000 0 20 | 2400
RT(min) | Peak Area Height | Integration Points | Start End
Type (uV*sec) | % (nV) Type Across | Time Time
Area Peaks | (min) (min)
1110.448 Atrop 1 7277304 | 52.72 | 87770 | BB 1670 9.568 12.382
14.427 Atrop 2 6527146 | 47.28 | 43695 | BB 3141 13.665 | 18.890

67




12.5 Atropisomer (-)14b

SAMPLE

INFORMATION

Sample name: Enantiomeri solfocloruro

Sample type: Unknown

Vial: 1

Injection: #

Injection volume: 6.00 ul

Run time: 25 minutes

Sampling rate: 10.00 per sec

Acquired by: Breeze

Date acquired: 3/10/2014 08:12:37 AM CEST

Acqg.Method: solfocloruro

Processed by: Breeze

Date processed: 3/10/2014 09:04:55 AM CEST

Channel name: 2998 Ch1l 254nm@1.2nm

Channel desc: 2998 Ch1l 254nm@1.2nm

00010 ?
-
D.U:DE-: ‘
2 ] ‘ |
] |
D.[ID-'.L_ ‘ |I “L W
| | .&"JW
0.000H -
0.0000-
000 200 400 600 800 1000 1200 1400 1600 1800 2000 2200 2400
Minutes
RT(min) | Peak Area Height | Integration Points | Start End
Type (uV*sec) | % (nV) Type Across | Time Time
Area Peaks | (min) (min)
1110.389 (-)14b 15651 100.0 | 856 BB 495 10.100 | 10.925
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12.6 Mixture of meso isomer and couple of atropisomers of 14¢

SAMPLE

INFORMATION

Sample name: Atropisomeri solfocloruro

naftile

Sample type: Unknown

Vial: 1

Injection: #

Injection volume: 6.00 ul

Run time: 25 minutes

Sampling rate: 12.00 per sec

Acquired by: Breeze

Date acquired: 12/11/2013 08:16:42 AM CEST
Acqg.Method: solfocloruro naftile

Processed by: Breeze

Date processed: 12/11/2013 10:14:59 AM CEST
Channel name: 2998 Ch1l 254nm@1.2nm

Channel desc: 2998 Ch1l 254nm@1.2nm

0.00%]
- i
D_[D?—E
0006
D.mfé 8
- 1 L
< ] P~
0004] N
] I
1 |
0.00H ‘ |' |I
: A
DEII2— F’ | || l'
1 |
000+ TR |
] I [ |
o PN S WO B S
o0 200 4bo ebo  sbo 100 1200 140 160 1800 2000 2000 2400 2600 2800 3000
Minutes
RT(min) | Peak Area Height | Integration Points | Start End
Type (MV*sec) | % (MV) Type Across | Time Time
Area Peaks (min) (min)
1]112.112 | Forma 133710 |[49.01 | 7687 BB 393 11.883 | 12.538
meso
2117.230 | RS + SR | 139105 | 50.99 | 3837 BB 869 16.587 | 18.035
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12.7 Atropisomers of 14¢

SAMPLE

INFORMATION

naftile

Sample type: Unknown
Vial: 1

Injection: #

Injection volume: 6.00 ul
Run time: 25 minutes

Sampling rate: 6.00 per sec

Sample name: Atropisomeri solfocloruro Acquired by: Breeze

Date acquired: 12/18/2013 14:16:44 AM CEST

Acqg.Method: solfocloruro naftile

Processed by: Breeze

Date processed: 12/18/2013 16:22:00 AM CEST

Channel name: 2998 Chl 254nm@1.2nm

Channel desc: 2998 Ch1l 254nm@1.2nm

1204 @
] & -
| o | !
1.00H III S"R
II| || \
4 | ".
0.80+ '. |
] III II\\
2 06] \ | \'\-.\
| L\
040 ‘ \
J ‘ \ Y
020 I| \ | \
T I —— 3' — —\——-_____ ||
0.00 — - - =
oo 200 abo " Tebo T Tshbo’ 1000 1200 o0 1600 1800
Mirutes
RT(min) | Peak Area Height | Integration Points | Start End
Type (MV*sec) | % (MV) Type Across | Time Time
Area Peaks (min) (min)
119.336 atrop 8089847 | 49.42 | 1178 BB 1536 8.783 11.343
2| 14.277 | atrop 8279335 | 50.58 | 9704 BB 2102 13.903 | 17.407
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12. 8 Atropisomer (-)14c¢

SAMPLE INFORMATION

Sample name: Enantiomeri solfocloruro  Acquired by: Breeze

naftile
Sample type: Unknown Date acquired: 03/07/2014 15:36:40 AM CEST
Vial: 1 Acqg.Method: solfocloruro naftile
Injection: # Processed by: Breeze
Injection volume: 6.00 ul Date processed: 03/07/2014 16:44:55 AM CEST
Run time: 25 minutes Channel name: 2998 Chl 254nm@1.2nm
Sampling rate: 6.00 per sec Channel desc: 2998 Chl 254nm@1.2nm
0005 §
0004] |
oo |
2 |
ooz |
' |
] |
0001 |
|II
[ ]
0000 n _ T U AN S -
D.IlI n ,’il[llilI I I41_I[2C|I C Ei.l[ililI C Ekl[:clI I I10?0[!!I I I12?0[!!I I I14?0[!!I I I16?0[!!I I I18?0[!!I I I2[!?0[!!
Mirutes
RT(min) | Peak Area Height | Integration Points | Start End
Type (MV*sec) | % (MV) Type Across | Time Time
Area Peaks (min) (min)
119.507 (-)14c 101312 100.0 | 4986 BB 639 9.175 10.240
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13. Spectral and physical data of nitriles 21.

13.1 2-Phenyl-2-phenylaminopropanenitrile (21a). White solid; mp 140-141 °C (EtOH; lit.!
139-140 °C ). '"H NMR (200 MHz, CDCl;): 6 = 1.88 (s, 3H), 4.28 (br s, 1 H), 6.51 (d, J = 8.2 Hz,
2H), 6.72 (t, J = 7.4 Hz, 1H), 7.03-7.11 (m, 2H), 7.33-7.36 (m, 3H), 7.59 (d, J = 8.2 Hz, 2H). 1*C
NMR (50 MHz, CDCls): 6[1 = 33.5, 57.3, 115.9, 120.1, 121.0, 125.1, 128.8, 129.2, 129.4, 140.1,
143.7. MS (EI) m/z: (%) 222 [M*](10), 195 (50), 180 (100), 77 (45). IR (CHCI3) v (cm): 3419
(NH), 2254 (CN).

13.2 2-(4-Methoxyphenylamino)-2-phenylpropanenitrile (21b). Pale brown solid; mp 102-103
°C (EtOH; l1it.'¢ 101-102 °C ). 'H NMR (200 MHz, CDCl;): 6 = 1.94 (s, 3H), 3.65 (s, 3H), 6.46—
6.51 (m, 2H), 6.62-6.67 (m, 2H), 7.31-7.36 (m, 3H), 7.56 (m, 2H). *C NMR (50 MHz, CDCl;): §
= 33.1,55.7,58.4, 114.6, 118.5, 121.3, 125.3, 128.8, 129.4, 137.5, 140.4, 154.2. MS (EI) m/z: (%)
225 [M*-HCN](65), 210 (100). IR (CHCl3) v (cm™): 3425 (NH), 2251 (CN).

13.3 2-(4-Nitrophenylamino)-2-phenylpropanenitrile (21c¢). Yellow solid; mp 134-135 °C
(EtOH; 1it.!%° 134-135 °C). 'H NMR (200 MHz, CDCl;): 6 = 1.95 (s, 3H), 5.21 (br s, 1H), 6.50 (d, J
= 9.2 Hz, 2H), 7.33-7.52 (m, 5H), 7.95 (d, J = 9.2 Hz, 2H). 3C NMR (50 MHz, CDCl;): § = 33.1,
56.7, 115.8, 120.0, 120.7, 124.8, 126.4, 129.3, 142.9, 147.3, 148.3. MS (EI) m/z: (%) 240 [M" -
HCN](72), 225 (100), 179 (60). IR (CHCl3) v (cm™): 3429 (NH), 2248 (CN).

13.4 2-(4-Bromophenylamino)-2-phenylpropanenitrile (21d). Brown solid; 1.10 g (yield 73 %);
mp 122-123 °C (EtOH; lit.1% 122-123 °C). 'H NMR (200 MHz, CDCl;): 6 = 1.86 (s, 3H), 4.49 (br
s 1H), 6.36 (d, J = 8.4 Hz, 2H), 7.13 (d, J= 8.4 Hz, 2H), 7.31-7.40 (m, 3H), 7.51-7.55 (m, 2H). 13C
NMR 3§ (50 MHz, CDCl,): 6[1 =33.4,57.3, 112.2, 117.5, 120.7, 125.0, 129.0, 129.6, 132.0, 139.4,
142.8. MS (EI) m/z: (%) 273 [M*+2 —HCN](65), 273 [M* -HCN](65), 260 (100), 258 (100). IR
(CHCl3) v (cm™): 3433 (NH), 2254 (CN).

13.5 2-(4-Fluorophenylamino)-2-phenylpropanenitrile (21e). Pale grey solid; 1.10 g (yield 92%));
mp 125-126 °C (EtOH; 1it.1% 125-126 °C). 'H NMR (200 MHz, CDCls): 8 = 1.86 (s, 3H), 6.41—
6.48 (m, 2H), 6.72-6.81 (m, 2H), 7.30-7.40 (m, 3H), 7.54-7.58 (m, 2H). 3C NMR (50 MHz,
CDCly): & = 33.3, 57.9, 115.6, 116.0, 117.6 (d, J, = 7.6 Hz), 120.8, 125.1, 128.9, 129.5, 139.8,
157.5 (d, J; = 236.5 Hz). MS (EI) m/z: (%) 213 [M* -HCN](65), 198 (100). IR (CHCI;) v (cm!):
3431 (NH), 2256 (CN).
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13.6 2-(2-Methoxyphenylamino)-2-phenylpropanenitrile (21f). Pale brown solid; mp 80-81 °C
(EtOH; 1it.'* 80-81 °C). 'H NMR (200 MHz, CDCl;): 6 = 1.93 (s, 3H), 3.86 (s, 3H), 4.90 (br s, 1H),
6.19-6.23 (m, 1H), 6.56-6.79 (m, 3H), 7.29-7.38 (m, 3H), 7.55-7.60 (m, 2H). *C NMR (50 MHz,
CDCl3): 0 =33.6, 55.7, 57.1, 109.8, 114.3, 119.4, 120.9, 125.1, 128.7, 129.4, 133.5, 140.4, 147.5.
MS (EI) m/z: (%) 225 [M*-HCN](45), 210 (100). IR (CHCI3) v (cm™): 3430 (NH), 2258 (CN).

13.7 2-(3-Methoxyphenylamino)-2-phenylpropanenitrile (21g). Pale brown solid; 1.06 g (yield
84 %); mp 105 °C (EtOH; 1it.'® 102—105 °C). 'H NMR (200 MHz, CDCls): & = 1.86 (s, 3H), 3.58 (s,
3H), 6.08-6.11 (m, 2H), 6.30-6.35 (m, 1H), 6.97 (t, J= 7.7 Hz, 1H), 7.28-7.35 (m, 3H), 7.57-7.61
(m, 2H). 3C NMR (50 MHz, CDCl3): 6[] = 33.4, 55.2, 57.4, 102.0, 105.5, 108.7, 121.0, 125.0,
128.8, 129.5, 130.0, 140.3, 145.3, 160.5. MS (EI) m/z: (%) 225 [M* -HCN](60), 210 (100). IR
(CHCI3) v (em!): 3440 (NH), 2251 (CN).

13.8 2-Phenylamino-2-(4-tolyl)propanenitrile (21h): pale grey solid; 1.04 g (yield 88 %); mp
129-130 °C (EtOH; l1it.!7 126-128 °C). 'H NMR (200 MHz, CDCl;): & = 1.87 (s, 3H), 2.32 (s, 3H),
4.29 (brs, 1 H), 6.53 (d, /= 8.4 Hz, 2H), 6.72 (t, J = 7.7 Hz, 1H), 7.04-7.18 (m, 4H), 7.47 (d, J =
8.4 Hz, 2H). 13C NMR (50 MHz, CDCly): 6[1 = 21.3, 33.6, 57.1, 115.9, 120.0, 125.0, 128.7, 129.2,
130.1, 137.2, 138.6, 143.9. MS (EI) m/z: (%) 209 [M* -HCN](85), 194 (100), 77 (35). IR (CHCI3) v
(cm): 3428 (NH), 2242 (CN).

13.9 2-(4-Nitrophenylamino)-2-(4-tolyl)propanenitrile (21i). Yellow solid; 1.15 g (yield 82 %);
mp 102-103 °C (EtOH; 1it.!% 102-103 °C). 'H NMR (200 MHz, CDCl;): 4 = 1.93 (s, 3H), 2.30 (s,
3H), 3.93 (br s, 1H), 6.50 (d, J = 9.0 Hz, 2H), 7.16 (d, J = 8.0 Hz, 2H), 7.37 (d, J = 8.0 Hz, 2H),
7.95 (d, J = 9.0 Hz, 2H). 13C NMR (50 MHz, CDCls): 6 = 21.2, 33.2, 56.7, 113.6, 114.5, 124.7,
125.8, 126.6, 130.4, 135.7, 139.3, 149.4. MS (EI) m/z: (%) 254 [M* -HCN](75), 239 (100), 193
(50). IR (CHCl3) v (cm!): 3421 (NH), 2255 (CN).

13.10 2-(4-Methoxyphenylamino)-2-(4-tolyl)propanenitrile (21j). Pale grey solid; 1.13 g (yield
85%); mp 88-89 °C (EtOH; lit.!% 88-89 °C). 'H NMR (200 MHz, CDCl;): 8 = 1.83 (s, 3H), 2.32
(s, 3H), 3.64 (s, 3H), 4.05 (br s, 1H), 6.50 (d, /=9.0 Hz, 2H), 6.66 (d, J= 9.0 Hz, 2H), 7.16 (d, J =
8.0 Hz, 2H), 7.47 (d, J= 8.0 Hz, 2H). 13C NMR (50 MHz, CDCl3): 6 = 21.3, 33.4, 55.7, 58.1, 114.6,
115.0, 118.4, 125.2, 128.7, 129.5, 130.0, 138.6, 154.1. MS (EI) m/z: (%) 239 [M" -HCN](70), 225
(100). IR (CHCI3) v (cm!): 3438 (NH), 2241 (CN).
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13.11 2-(4-Methoxyphenylamino)-2-(4-nitrophenyl)propanenitrile (21k). Pale yellow solid; 1.25
g (yield 84 %); mp 109—111 °C (EtOH; lit.'® 107 —109 °C). '"H NMR (200 MHz, CDCl;): 3 = 1.86
(s, 3H), 3.63 (s, 3H), 4.24 (br s, 1H), 6.43 (d, J = 8.4 Hz, 2H), 6.64 (d, /= 8.4 Hz, 2H), 7.77 (d, J =
8.4 Hz, 2H), 8.19 (d, J = 8.4 Hz, 2H). 13C NMR (50 MHz, CDCl;): é = 32.8, 55.7, 57.9, 114.8,
118.3, 120.3, 124.7, 126.6, 136.7, 147.6, 148.2 154.5. MS (EI) m/z: (%) 270 [M* -HCN](100), 255
(100), 209 (40). IR (CHCl3) v (cm™): 3424 (NH), 2251 (CN).

13.12 2-Phenyl-2-phenylaminoacetonitrile (21m). White solid; mp 79 °C (EtOH; lit.'® 76-78
°C). '"H NMR (200 MHz, CDCly): 6 = 4.09 (br s, 1H), 5.37 (s, 1H), 6.72-6.75 (m, 2H), 6.88 (t, J =
7.7 Hz, 1H), 7.21-7.29 (m, 2H), 7.34-7.41 (m, 3H), 7.54-7.56 (m, 2H). 3C NMR (50 MHz,
CDCly): 0 =50.3, 114.4, 118.6, 120.4, 127.5, 129.6, 129.7, 129.8, 134.2, 145.0. MS (EI) m/z: (%)
208 [M*] (15), 181 (90), 180 (100), 116 (15), 77 (20). IR (CHCl;) v (cm!): 3415 (NH), 2240 (CN).

13.13 2-(4-Nitrophenyl)-2-phenylaminoacetonitrile (21n). Pale brown waxy solid. 'H NMR (200
MHz, CDCl;): 6 = 4.18 (br s, 1H), 5.53 (s, 1H), 6.71 (d, J = 8.1 Hz, 2H), 6.85-6.92 (m, 1H), 7.20—
7.26 (m, 2H), 7.77 (d, J = 8.0 Hz, 2H), 8.25 (d, J = 8.0 Hz, 2H). *C NMR (50 MHz, CDCl;): ¢ =
4909, 114.7,117.6, 127.3, 128.4, 129.6, 129.8, 130.7, 141.1, 144.3. MS (EI) m/z: (%) 253 [M*] (10),
226 (90), 225 (100), 77(20). IR (CHCI;) v (cm™): 3419 (NH), 2238 (CN).

13.14 2-Phenylamino-2-(4-tolyl)acetonitrile (210).White solid; mp 77-78 °C ((EtOH; 1it.2° 76-78
°C). 'TH NMR (200 MHz, CDCls): 6 = 2.36 (s, 3H), 4.09 (br s, 1H), 5.33 (s, 1H), 6.73 (d, /= 8.0 Hz,
2H), 6.86 (t, J = 7.6 Hz, 1H), 7.20-7.28 (m, 4H), 7.44 (d, J = 8.0 Hz, 2H). 3C NMR (50 MHz,
CDCly): 6 =21.1, 50.1, 114.4, 118.7, 120.4, 127.4, 129.4, 130.2, 131.2, 139.8, 145.0. MS (EI) m/z:
(%) 222 [M*] (10), 195 (85), 194 (100), 77 (20). IR (CHCl;) v (cm!): 3416 (NH), 2231 (CN).

13.15 2-Phenylamino-2-(2-thienyl)acetonitrile (21p). Pale yellow solid; mp 101-102 °C (EtOH;
1it.2! 100-102 °C). '"H NMR (200 MHz, CDCl;): § = 4.08 (br s, 1H), 5.59 (s, 1H), 6.73-6.77 (m,
2H), 6.84-6.92 (m, 1H), 6.97-7.02 (m, 1H), 7.20-7.34 (m, 4H). 3C NMR (50 MHz, CDCl;): ¢ =
46.4,114.9,117.7,121.0, 127.3, 127.4, 127.5, 129.8, 136.9, 144.2. MS (EI) m/z: (%) 214 [M*] (5),
187 (90), 186 (100), 77 (10). IR (CHCl3) v (cm!): 3411 (NH), 2232 (CN).
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14. '"H and 3CNMR spectra of nitriles 21

14.1 2-Phenyl-2-phenylaminopropanenitrile (21a).
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14.2 2-(4-Methoxyphenylamino)-2-phenylpropanenitrile (21b).
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14.3 2-(4-Nitrophenylamino)-2-phenylpropanenitrile (21c).
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14.4 2-(4-Bromophenylamino)-2-phenylpropanenitrile (21d).
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14.5 2-(4-Fluorophenylamino)-2-phenylpropanenitrile (21e).
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14.6 2-(2-Methoxyphenylamino)-2-phenylpropanenitrile (21f).
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14.7 2-(3-Methoxyphenylamino)-2-phenylpropanenitrile (21g)
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14.8 2-Phenylamino-2-(4-tolyl)propanenitrile (21h)
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14.9 2-(4-Nitrophenylamino)-2-(4-tolyl)propanenitrile (21i)
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14.10 2-(4-Methoxyphenylamino)-2-(4-tolyl)propanenitrile (21j)
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14.11 2-(4-Methoxyphenylamino)-2-(4-Nitrophenyl)propanenitrile (21Kk)
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14.12 2-Methyl-2-phenylaminopentanenitrile (211)
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14.13 2-Phenyl-2-phenylaminoacetonitrile (21m).
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14.14 2-(4-Nitrophenyl)-2-phenylaminoacetonitrile (21n)
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14.15 2-Phenylamino-2-(4-tolyl)acetonitrile (210)
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14.16 2-Phenylamino-2-(2-thienyl)acetonitrile (210)
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15. Chiral GC spectra of nitriles 21

15.1 Enantiomers of 2-phenyl-2-phenylaminopropanenitrile (21a)

Software Version
Reprocess Number :
Sample Name
Instrument Name
Rack/Vial
Sample Amount
Cycle

:62.1.0.104;,0104

chpclab-e11: 202

- autosystemxi
: 00

: 1,000000
10

Page 10of 1
Date
Data Acguisition Time @ .
Channel T A
QOperator : Chimica Organica

Dilution Factor : 1,000000

Result File : DADATI_TC\Chrom\data01 0-20130813-154441.rst
seq

Sequence File : DADATI_T

9.322 10.340

DEFAULT REPORT
Peak Component Time Area Height Area
# Name fmin]  [uV*sec] [uv] [%]
1 9,822 108716917 250487,75 51,12
2 10,340 103950570 216503,11 48,88

2126674,87 466990,87 100,00

Missing Component Report
Component Expected Retention (Calibration File)

All components were found



15.2 2-Phenyl-2-phenylaminopropanenitrile (21a), obtained at 0°C in the presence of catalyst

3a
r
Software Version :© 6.2.1.0.104:0104 Date
Reprocess Number : chpc-lab-e11: 204 i
Sample Name ; Data Acguisition Time @ .
Instrument Name  : autosystermaxd Channel A )
Rack/Mial : /0 Operator : Chimica Organica
Sample Amount : 1,000000 Dilution Factor : 1,000000
Cycle 2

92

Result File : DADATI_TC\Chrom\data002-20130814-092758.rst
Sequence File : D:\DATI_TC\Sequenze\sequenza2 seq

2660

10.243

DEFAULT REPORT

Peak Component Time Area Height Area
# Name [min] [uV*sec] [uV] [%]

9,660 218353004 432586,93 8213
2 10,243 475254 56 11833338 17,87

-k

2658784,61 550930,30 100,00

Missing Compaonent Report
Component Expected Retention (Calibration File)

All components were found



15.3 2-Phenyl-2-phenylaminopropanenitrile (21a), obtained at -20°C in the presence of
catalyst 3b

Page 1 of 1

S_nfmm\."efsmn 1 5.2.1.0.104: I:I1I:I2-fl,l:ll9 Date : 14/08/2013 11.42.38

1 '
meumﬁ';?;m el Data Acquisition Time : 14/08/2013 11.27.23
Instrument Name mmmm Channel A - -
Rack/\ial Operator : Chimica Organica
Sample Amount 1 mmm Dilution Factor : 1,000000
Cycle :

Result File - DADATI_TC\Chrom\data007-20130814-114237.rst
Sequence File : DADATI_TC\Sequenze\sequenza2 seq

9638
7 |
5 I| 10.219
_- | | |
1|
| |
iI"I'I_; |I":'.I_|I§'IH:||| jl.:;'--.--l'i 11 =1::.-i==|- i ':;-.--|_::--i': |EITT | T
DEFAULT REPORT
Peak Compenent Time Area Height Area
# Mame  [min] [uV*sec] [uVv] __[%1
_1 | 9,638 1270518,50 297457 86 84,51
2 10,219 23293109 68525969 1549

1503449,59 33593? 55 100,00

Mi Component Report
G:::!;um Expected Retention (Calibration File)

All components were found
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15.4 2-Phenyl-2-phenylaminopropanenitrile (21a), obtained at 0°C in the presence of catalyst

3b
[ -
Page 1 of 1
Software Version @ 6.2.1.0.104:0104 Date
Reprocess Number : chpclab-e11: 208
Sample Name : Data Acquisition Time :
Instrument Name  : autosystermd Channel A
Rack/\Vial bt i 1] Operator : Chimica Organica
Sample Amount * 1,000000 Dilution Factor : 1,000000
Cycle <6
Result File ; DADATI_TC\Chrom\data0068-201 30814-112352.rst
Sequence File : D:ADATL_TC\Sequenzelsequenza2.seq
9657
=1 10.241

94

DEFAULT REPORT
Peak Component Time Area Height Area
# Name [min]  [uV"sec] [uv] %]
1 9,657 92343753 230787.89 92,02
2 10,241 8011288 2389575 7,98

100355041 254683,63 100,00

Missing Component Report
Component Expected Retention (Calibration File)

All components were found



15.5 2-Phenyl-2-phenylaminopropanenitrile (21a), obtained at -20 °C in the presence of

catalyst 3b
r — — .
Page 1 of 1
Software Version © 6.2.1.0.104:0104 Date
Reprocess Number : chpec-lab-e11: 213
Sample Name : Data Acquisition Time :
Instrument Name - autosystemx| Channel : A
Rack/Vial : 00 Operator : Chimica Organica
Sample Amount  : 1,000000 Dilution Factor ; 1,000000
Cycle . |
Result File : DADATI_TC\Chrom\data004-20131118-121808.rst
Sequence File : DADATI_TC\Sequenze\sequenzaZ.seq
9665

DEFAULT REPORT

Peak Component Time Area Height Area
# Name [min] [uM*sec] [uv] [%&]
1 9685 515090,97 13305496 89736
2 10,249 1396716 433300 2,64

529058,13 13738796 100,00

Missing Component Report
Component Expected Retention (Calibration File)

All components were found
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15.6 2-(4-Methoxyphenylamino)-2-phenylpropanenitrile (21b), obtained at -20°C in the
presence of catalyst 3b

96

Software Version :© 6.2.1.0.104:0104 Date = 10212013 11.30.03
Reprocess Number : chpelabet1: 225

Sample Name : Data Acquisition Time : 10/12/2013 11.16.47
Instrument Name.  : autosystemx Channel ;A

Rack/Mal 1 Od0 Oparator : Chimica Organica
Sample Amount . 1.000000 Dilution Factor : 1,000000

Cydle )

Result File : DADATI. TC\Chrom\datal04-201 31210113002 .rst
Sequence File ; DADATI_TC\SequenzeisequenzaZ.seq

10,692

11.455

DEFAULT REPORT
Peak Component Time Area Height  Area
# Name [min] [uv*sec] [uv] [%]
1 10,662 1788914,72 33196343 97,38
2 11,455 4810837 1418438 262

1835023,10 34615782 100,00

Missing Component Report )
Component Expected Retention {Calibration File)

All components wers found



15.7 2-(4-Nitrophenylamino)-2-phenylpropanenitrile (21c), obtained at -20°C in the presence
of catalyst 3b

Page 1 of 1
Software Version © 6.2.1.0.104:0104 Date D 10M2201313.30.28
Reprocess Number : chpec-labe11: 226
Sample Name 3 Data Acquisition Time © 10/12/2013 13.16.28
Instrument Nama - aulosystemxd Channel DA
Rack/Vial : 00 Operator 1 Chimica Organica
Sampie Amount : 1,000000 Dilution Factor ; 1,000000
Cycle : b
Restlt File : DADATI_TC\Chrom\data005-20131210-133027 rat
Sequence File : DADATIL_TC\Sequenze\sequenza? seq
11.986
N I
=3 |
=3 |
| |
. | 13.014
) [
—I [\ |.'.
I‘l:_'iT!T']T"I]1"1'|1_|'|TII|='=I| L AR b R AR '|||' [P HTEE LT I

DEFAULT REPORT

Peak Component Time Area Height  Area
# Name [min] [uV'sec] M1 [%]

1 11,986 288380407 36929020 9659
2 13.014 10194484 2383785 341

2985548,91 393128,05 100,00

Missing Component Report

FAE s b sanoin. Ty i
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15.8 2-(4-Bromophenylamino)-2-phenylpropanenitrile (21d), obtained at -20°C in the

presence of catalyst 3b

Page 1 of 1
Softears Version  © 5.2.1.00104:0104 Data : 27Feb-14 05:11:33
Reprocess Number : hsmsc11: 11011
Gample Nama H Data Acquisition Time - 27-Feb-14 08:57:03
Instrument Neme : AUTOSYSTEM XL Channsl A
Rackial ;i Operator ]
Sample Amourt  © 1.000000 Dillution Facior - 1.000000
Cycle 14
Resull File : DADAT]_TCWChromdata004-20140227-081 133 rst
Saquenca File : DNDATITC\Saquenze'sequeanzal .seq
e
| r-lda:F
: - t
=2
= |
50 ||
| 2 i R
— e A e — ¥ LE e —
(LR I L L L R R T R R L L G L A R R
1 2 4 5 ; Toom = 10 n, o 17 -
Tirmudy [rmin]

DEFAULT REPORT

Poak Component Time  Area Height  Area
L Mame @["M [uv] [%]

1 TG p46681.78 20681953 9587
2 B.147 Z3DB460 TTBHE1 413

5TO24E 38 214585 14 100.00
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15.9 2-(4-Fluorophenylamino)-2-phenylpropanenitrile (21e), obtained at -20°C in the presence

e ——

of catalyst 3b
Pege 1 of 1
Software Version  © B.2.1.0.104:0104 Date ; 2TFeb-14 11:05:16
Reprocess Number - hemsci1; 110418
Sample Name i Data Acquisition Tme : 27-Feb-14 10052-24
Instrument Mame  © AUTOSYSTEM_XL Chanmal T A
Facih/ial FL L Oparalor : iaboralono3
Sampile Amount 1.000000 Dilution Fector 1 1000000
Cycie 11
Rasult File : DADAT] TCYWC hromdata 1-201 4022 7-110314.r31
Sequence Flle | DADATI_TC\Sequenreisaquenzal seg
-3 | |
— | Il
= | !|
g 150—! | |
-
1H— [ [
= | |
P _ il [
- 4
i
-Il'.'i ITITTTITT L L [Pl
1w .28 ae ) 0 o 70 mo B 104
Tima [rin] .

DEFAULT REPORT

Paak Componant Time  Area Height  Area
4  Name [ow] [uvsed) V] [

1 7.703 S0FO75.50 34679200 9621
2 TH88 M7 12312 360

241801 81 35011321 l}ﬂi
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15.10 2-(2-Methoxyphenylamino)-2-phenylpropanenitrile (21f), obtained at -20°C in the
presence of catalyst 3b

Fage 101 1
E_nﬁmm Version  : 6.2.1.0.104:0104 Date : 1001242013 14.10:.08
rocess Humber © chpclab-e11: 228
g:lpnpie Narn: : Data Acquisition Time :© 10/12/2013 13.56.53
Instrument Name autosystemx! Channel A _
Rack/Viai ;00 Operator : Ehimica Organica
Sample Amount 4, 000000 Difition Factor - 1000000
Cycle :
Resuit File - DDATI TO\Chrom\dataloT 20131240-141005.rst
Sequence File ; DADATI_TC\Sequenze\sequenzaZ seq
' 10.443
™ e
2w 11,171
- ._
m- = (-5
1 z < L] L] g ;l' I IR B b 1] m iz
Tom [min]
DEFAULT REPORT
Peak Componsnt  Time Araa Heighi Area
# Name [min} [uV*sec] juv] 56}
1 10,443 3278544 56 54001998 81,19
2 11171 31858048 /138374 881

359513406 621403,72 100,00

Missing Component Report
Compenent Expected Retention (Calibration File)

Al componenis were found
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15.11 2-(3-Methoxyphenylamino)-2-phenylpropanenitrile (21g), obtained at -20°C in the

presence of catalyst 3b

Page 1 of 1

Software Version  © 6.2.1.0.104:0104 Draie . X7-Feb-14 11:23:01

Reprocess Mumber ; hameci1; 11010

Sampls Narme 2 Diata Acquisition Time @ 27-Feb-14 110748
Instrument Name : ALUTOSYSTEM XL Channel T A

Rack/Nial - VO Oparator : leboratoriod
Sample Amount :zmmm Dilufion Factor - 1000000

Result File - DADATI_TC\WC hromidatal 2-20140227-112300.rst
Sequence File : DADAT]_TO\Sequenzefsaquenza’l aeq

S
L

2

Prasporsa [my]
2 8
Ll o1ty
+P

Thrres [imin]

DEFAULT REPORT

Peak Component Time  Area Height  Area
# Name [frl_'ﬂ] [uvsec] [uv] [%]

1 TAE2 1015354.76 41486441 .71
2 THI3 DBGrAES 2088087 529

107202864 435555 38 100000
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15.12 2-Phenylamino-2-(4-tolyl)propanenitrile (21h), obtained at -20°C in the presence of
catalyst 3b

Page 1 of 1
Software Version  © 6.2.1.0.104.0104 Date - 27 Feb-14 11:3714
Reprocess Number - hamaci1: 11020
Sampie Name - Data Acquisition Tima - 2T7-Feb-14 11:26:15
Instrumenl Name  : AUTOSYSTEM_XL Channel A
Rackvial : M0 Operator ¢ laboratoniod
‘Gample Amournt - 1.000000 Diltion Facior + 1.000000
13
Result File : DADAT]_TCAChrombdata 1 3-20140227-113713.st
Sequence File | DADAT]_TC\Saquanze\sequanzal seq
-
-3 ] u
= a |
1 | i |
| Eacla | I
i! |
iim ] I
= |
_ I
= |
=] . : i
| . s I L
,II!I'!I!!:;=||||||||]"'r"_' '-iiillII?’EEI!iI""iiHi-’T'_'_ FEITTERTETTT A e eerey
' 1w 28 3m il oy 59 w80 20 oo

Time: |min]

DEFAULT REPORT

Peak Component Time Area Heighl  Area
* Mame  [min] [uvsec] [uv] [%]

1 T.355 1023941.78 425401 38 8275
2 7505 6B822R84 265275} 625

1092180.71 45192851 100.00
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15.13 2-(4-Nitrophenylamino)-2-(4-tolyl)propanenitrile (21i), obtained at -20°C in the
presence of catalyst 3b

Page 1 of 1
Softwars Version  © 6.2.1.0.104:0104 Deale- i 27-Feb-14 10100
Reprocess Humbar : hsmscil: 11046
Sampla Name i Cala Accpesiion Tame © 27-Fab-14 1022014
Instrument Mame : ALUTOSYSTEM_XL Chamnal A
RackAial : Ol Operalor : laboraloriod
Sample Amount ¢ 1.000000 Dilytion Facior > 1. 000000
Cych -

Result Fila : DADATI TCWChnonidatal0s-20140227-1021 00.rst
Sequence Flig | DODAT]_TC\Sequenrelsequenzad. seq

-P

W ze 34 aw 50 CL 7 8O 1 1
T [rmin]

DEFAULT REPORT

Papk Component Time Amaa Height Ams
Name  [min] [uv"sec) ] 1%]

9.025 134079243 214388.76 00.80
9307 4435451 1178880 320

1385168.93 32613936 100.00

r
1
z
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15.14 2-(4-Methoxyphenylamino)-2-(4-tolyl)propanenitrile (21j), obtained at -20°C in the
presence of catalyst 3b

;

Page 1 of 4
Sokware Version : 6.2.1.0.104:0104 Date . 27-Feb-14 00r54:51
Reprocess Mumber : hemacii: 11014
Sample Name: B Dais Acrpisiion Time  27-Feb-14 (ec43:38
Instrument Name : AUTOSYSTEM_XL Channal T A
Rackhmal : O Oparaior ! Ipboraloriod
Sample Amount : 1. (D00 DCiilution Fachor 1 1,000000
Cycie i T
Rasult Fila - DADATI_TCW hromiciata007-204 4022 T-005450.rst
Sequence File | DADAT]_TCASsquenselsequenza . seq
ik
i L= Lol
J. 1
P
j |
150
g | |
—! |
i‘ I |
s
= \ i |
!
!'i—[T'!Ii'iili:lll"|Iii‘i'||||'i|l5!'ilii' MO AT AT TR TTT| CUTE LUV LT VI TR
.o 28 as 40 50 80 70 a0 a0 100
Timg [ming .

DEFAULT REPORT
Peak Componemt Time  Area Araa

Height
Name  [min] [uy"sec] [wv] e

.03 1041626 66 24000625 D27
8.3685 1832008 496887 173

1004734 254264.03 100.00

[ 3
1
2
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15.15 2-(4-Methoxyphenylamino)-2-(4-nitrophenyl)propanenitrile (21k), obtained at -20°C in
the presence of catalyst 3b

[ Page 1 of 1

| Software Version  6.2.1.0.1040104 Date | ZT-Fab-14 10:48:41
Reprocess Number © hemsc1l: 11047
Samphe Narme H Dala Acquitiion Time : 27-Fab-14 10c34:08
Instrunent Mame  © AUTOSYSTEM_XL Chanmel A
RackiVial ) Oparaior : lshoratoriod
mmhmt g :hmnm Diluticn Factor 1 1.000000

Result Fie : DADAT] TCVChromAcetalr 0- 2014002710484 1.r81
Sequence File - DADATI_TC\Sequenzeisequenzal.seg

B.28
—B.a0

Lap

3 4

If I | i |] ]]'I|I|i||||||f||illf||i TITITTe T [ | .|||||||J|||[|[H||: | NP L ]"‘|‘|‘| im
1 2 5 & 7 B 9 10 n. 1z 13 "
Tirne brund

DEFAULT REPORT
Peak Componsnl Time Amea Height  Area
Name  |min] [uV"sec) el I s I

9252 Q05811.54 Z2B7I0. 16 9730
0804 P004BE57 B7HIB4 284

T0ZZ260.21 235521 88 100.00
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15.16 2-Methyl-2-(phenylamino)pentanenitrile (211), obtained at -20°C in the presence of
catalyst 3b

Page 10of 1
Software Version  © 6.2.1.0.104.0104 Date - 27-Fob-14 08:55:10 R
Feproosss Mumber @ hemaci1: 11010
Sample Hama : Data Acquisition Time : 27-Feb-14 03:48;16
nstrument Neme  © AUTOSYSTEM_XL Channel A
Rackfvial v Operator ; laboratoniad
Samphe Arolinl : ;mm Dilution Factor - 1.000000

Resuft File : De\DATI_TCAChom\datadid- 2014022 7085518, rat
Sequence Flile | DADATI_TC\Ssquanze\sequenzal seq

s

e
7.0

@f 1@ 45 2o 25 30 AB 4B 45 S0 SB &0 &S 70 75  BAD &5
Time iy

DEFAULT REPORT

[ ]
1 7087 1113881.89 42874764 03487
2 7254 TH2G2.12 ZBOB40D 633

1188151 .01 456831.73 100.00
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15.17 2-Phenyl-2-phenylaminoacetonitrile (21m), obtained at -20°C in the presence of catalyst

3b
Page 1 of 1
TSMaUeminn 1 6.2.1.0104:0104 Date ;401272013 16.32.08
Reprocess Number . chpe-lab-e11: 228 .
Sample Name : Data Acquisition Tima : 10/12/2013 16.21.54
Instrument Name - autcsystemnd Channel A .
Rack/Vial : DAD Operator : Chimica Organica
Sample Amount  : 1,000000 Dihution Factor : 1,000000
Cycle -8
Result e - D \DATI_TC\Chrom\data008-20131210-163208. rst
Seqguance File : DADATI_TC\Sequenze\sequenzaZ seq
8.246
e U]
2w
8.690
100 I
P .
1l ISET RN RS N} T |
18 2,0 A 44 3] 80 To aa 80
Teme frrny
DEFAULT REPORT
PRan Cogrsrsin THue Aisa iesgiv Aima
# Mame {min] [ulsen] ] 7]
1 S.246 201058400 §34355.88 93,37
2 5090 ziosos 42 OBBAE3SG G063
31Ti62 40 T13220.439 100,80

‘‘‘‘‘‘ { RS :
Component Expectsd Retention {Calibration Filg)

Al components wame found
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15.18 2-(4-Nitrophenyl)-2-phenylaminoacetonitrile (21n), obtained at -20°C in the presence of
catalyst 3b

Page 1 of 1
Sofware Version  :© 6.2,1.0.104:0104 Deades ; X1-Feb-14 02:37-04
Reprocess Humber : hamscil: 11042
Sampls Name: 2 Dala Acguisifion Time : 27-Feb-14 09:14:32
Instrument Mame  : AUTOSYSTEM_XL Chanmel T A
Rack/Vial 1 VD Opratior : laboratoniod
Sample Amount 1 1000000 Diilution Factor o 1000000
Cydea ' B
Result Flle : DADATI_TCAChromdatadis-20140827-092703 rst
Sequence File - DDATI_TC\Sequenze'saguansal sedq
L
=
- ||
_ Il
= 'i
j-2 | |
=0 | !
=ihe Ll s
'E"!!i IIE'IH'!I?'.| T !i CEPE T AT T e (H O EY TR Ty I AR EE IR
10 g 3o 40 g g0 ro 80 88 mwo 1o 124

T ]

DEFAULT REPORT
Peak Component Time Aras Area

Y Helght
" B Hama [min] [uvTsec) Juv] %]
1 8324 1415734.59 IW0AZT.78 47T
2 8550 3314879 1052581 2

1448882, 38 40055330 ‘;WW
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15.19 2-Phenylamino-2-(4-tolyl)acetonitrile (210), obtained at -20°C in the presence of catalyst

3b

Page 1 of 1
Software Version | 6.2.1.0.104:0104 Date . 27-Feb-14 11:53:09
Reprocess Number : hamaci1: 11021
Sample Mame : Data Acquisition Time - 27-Feb-14 113041
Ingtrument Name @ AUTOSYSTEM XL Channal DA
Rackrvial - M0 Opemior » laboratonod
Sample Amount H ;mmnm Dilution Facior ¢ 1.000000
Cycle o 14

Result File : DADATI_TC\Chromidatal 14-2014022 7-115300 et
Sequence File : DADAT]_TC\Sequenzeisequenzal seq

“iR

—=

T

)

g

]_l_!_._J L
+P
;;_‘:___

HITTITIT _'3._-=.|._-_ ----------------- TR T T T TTTIT | T
1 2 I 3 4 -] B T ] 1 L 1v] 1 12
Tima [min]
DEFAULT REPORT
Pask Componeni Time Area Height Araa
_#  Name |min] [i'sed] W] (%]
1 704 910540.75 43148524 S428

2 T.242 G5EIID6E0 2114808 572

SEHTHOAS 452633.32 100.00
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15.20 2-Phenylamino-2-thienylacetonitrile (21p), obtained at -20°C in the presence of catalyst

3b
Page 1 of 1
Software Version - 8.2.1.0.104:0104 Date : 11032014 15.30.30
Reprocess Humber @ hsmscil: 11024
Sampile Name : Data Acquisition Time © 11032014 15.10.18
Insbrurment Mame  © AUTOSYSTEM_XL Channed A
Rack/al o oM Oparator : lahoratoriod
Sample Amourt - 1,000000 Diution Factor - 1,000000
Cycla - ]
Resull File ;| DADATL TCVChromdatal03-20140311-153029.nat
Sequence File : DADATI_TC\Sequenzeisequenzal.seq
=

= ‘m;I ’ |
E = |

I |

o |

13 .

1 | 4 |

—i_ _f.__ i'lr-.._ e = T S

'. '!i'ii!_!‘-_!'!'_i'!_i'!"'i_i'r"ii'li'if [TTTTT !f_!-_l'!_r!'_"E_Tl'Ii'liirii [TETTPTITTTETT R I I
; 2 a & O 1z PR 1 ®

DEFAULT REPORT
Paak Component Time Araa Area

Huight
Mams [min] [uV"sec] [uv] 4]

7,350 1368715,19 51T02666 9485

#
1
2 7901 7738AT2 IM8AX2 535

144710892 54422458 100,00
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