Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Supporting Information

Dual SyAr reaction in activated ortho-halonitrobenzene: Direct one-
pot synthesis of substituted 1,2,3,4-tetrahydroquinoxalines, 2,3-
dihydro-1,4-benzoxazines, and 1,4-benzodioxines

Mabhesh S. Deshmukh, Biswajit Das, Nidhi Jain*

Department of Chemistry, Indian Institute of Technology, Hauz Khas, Delhi, India. Fax: +91 11 26581102, Tel: +91 11 26591562, E-
mail: njain@chemistry.iitd.ac.in



mailto:njain@chemistry.iitd.ac.in

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

Copies of "HNMR, "CNMR and HRMS:

1,4-dimethyl-1,2,3,4-tetrahydroquinoxaline-6-carbonitrile (3a)
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methyl 1,4-dimethyl-1,2,3,4-tetrahydroquinoxaline-6-carboxylate (3b)
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1,4-dimethyl-1,2,3,4-tetrahydroquinoxaline-6-carboxamide (3¢)
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+MS, 0.4min #24
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1,4-dimethyl-6-(trifluoromethyl)-1,2,3,4-tetrahydroquinoxaline (3e)
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5,10-dimethyl-5,5a,6,7,8,9,9a,10-octahydrophenazine-2-carbonitrile (3f)
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1,4-dibenzyl-1,2,3,4-tetrahydroquinoxaline-6-carbonitrile (3g)
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1,4-dimethyl-1,2,3,4-tetrahydroquinoxaline-5-carboxamide (3j)
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1,4-dimethyl-1,2,3,4-tetrahydropyrido[2,3-b]pyrazine (3k)
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1,4-dibenzyl-1,2,3,4-tetrahydropyrido[2,3-b]pyrazine (3m)
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4-methyl-1-phenyl-1,2,3,4-tetrahydroquinoxaline-6-carbonitrile (3n)

—2.9%44
-0.000

!
3
3
L
L

1.892 —
A ~—
2.975 —
0.932—
0.913

1 nnnS—
1.000 —

—_—
1.905

eo—
2.847 —

1.997

N
(3]
o |
3]

7.0 6.0 5.5 5.0 4.5 4.0 3.

3]
w
(=]

25 20 15 10 05 ppm



Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2013

@ ~ W Ww o~ 0o O ™~
Ne) WO Wwo S MWW o — >~ O =~ — w
(o)) Oy s 0w 0O~ O ~ T NN O NelaNe} ~ o
R S T ST S . MmN O~ (o) ee] — o
n OO WL NOMmM o e e e . . . . .
< MM NNNNN A A o ~ -~ 0 0 0 [o)} o
— R B B B B B B | — [ = s o |
ik
NC \/N
g
P
T T T T T T T T T T T T T T T T T T T T
190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm
Intens. | +MS, 0.2min #14
Me
X109 | ne i
081 L)
P
0,6 2721158
0.4
0.2 166.1203
366,1049 605.4727
0.0 Jtand .IL.l l.'l l\.l.l'n l. .‘l L |l | Tssd'suoq f T T .
' 200 400 600 800 1000 1200 1400 miz
Meas. m/z # Formula Score m/z err[ppm] Mean er[ppm] mSigma rdb e Conf N-Rule
2721158 1 C16H15N3Na 100.00 2721158 0.1 06 106 105 even ok



4-methyl-3,4-dihydro-2H-1,4-benzoxazine-6-carbonitrile (6a)
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Meas. m/z # Formula Score m/z er Mean mSig rdb e N-R
[ppm] err ma Conf ule
[ppm]
217.0584 1 CO9HI1ONZNaO3 100.00 217.0584 0.2 0.4 2.3 55 even ok
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4-methyl-3,4-dihydro-2H-1,4-benzoxazine-6-carboxamide (6¢)
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[ppm] err ma Conf ule
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215.0802 1 C10H12N2NaO2 100.00 215.0791 51 -54 114 55 even ok

(3R)-3-ethyl-4-methyl-3,4-dihydro-2H-1,4-benzoxazine-6-carbonitrile (6d)
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Meas. m/z # Formula Score miz err Mean mSig rdb e N-Ru
[ppm] err ma Conf le
[ppm]
225,1006 1 C12H14N2NaO 100.00 225.0998 -34 53 65 even ok
3,4-dimethyl-2-phenyl-3,4-dihydro-2H-1,4-benzoxazine-6-carbonitrile (6e)
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Meas. m/z # Formula Score miz err[mDa] err[ppm] mSigma rdb e Conf N-Rule
2651339 1 C17H17N20C 100.00 2651335 0.3 -1.3 62 105 even ok

4-ethyl-3,4-dihydro-2H-1,4-benzoxazine-6-carbonitrile (6f)
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Meas. miz # Formula Score miz er Mean mSig rdb e N-Ru
[ppm] err ma Conf le
[ppm]
211.0848 1 C11H12N2Na O 100.00 211.0842 2.9 25 5.2 65 even ok
4-phenyl-3,4-dihydro-2H-1,4-benzoxazine-6-carbonitrile (6g)
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Meas. m/z # Formula Score m/z err[mDa] err[ppm] mSigma rdb e Conf N-Rule
2371029 1 C15H13N20O 10000 237.1022 -0.7 29 59 105 even ok

(3aS)-8-nitro-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][ 1,4]benzoxazine (6h)
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Meas. miz # Formula Score miz err  Mean mSig rdb e N-R
[ppm] err ma Conf ule
[ppm]
2430746 1 C11H12N2Na0Q3 10000 2430740 24 30 81 65 even ok
(3aS)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][ 1,4]benzoxazine-8-carbonitrile (6i)
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(3aR)-2,3,3a,4-tetrahydro-1H-pyrrolo[2,1-c][ 1,4 ]benzoxazine-8-carbonitrile (6j)
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[ppm] err ma Conf le
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223.0831 1 C12H12N2NaC 100.00 223.0842 5.0 5.4 7.1 7.5 even ok
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4-methyl-3,4-dihydro-2H-1,4-benzoxazine-8-carbonitrile (6k)
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Meas. m/z # Formula Score m/z er Mean mSig rdb e N-Ru
[ppm] err ma Conf le
[ppm]
197.0686 1 C10H10N2NaO 100.00 197.0685 56 -5.4 54 65 even ok
I-methyl-2,3-dihydro-1H-pyrido[2,3-b][ 1,4]oxazine (6])
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Meas. miz # Formula Score m/z err[ppm] Meanerr[ppm] mSigma rdb e Conf N-Rule
151.0882 1 C8H11N20O 100,00 151.08B66 -10.8 9.3 95 45 even ok

(2R)-2-ethyl-1-methyl-2,3-dihydro-1H-pyrido[2,3-b][1,4]oxazine (6m)
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1-ethyl-2,3-dihydro-1H-pyrido[2,3-b][ 1,4]oxazine (6n)
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Meas. m/z # Formula Score miz err[ppm] Mean err[ppm] mSigma rdb e Conf N-Rule
1651022 1 C9H13N20O 100.00 165.1022 0.5 1.6 30 45 even ok

1,2-dimethyl-3-phenyl-2,3-dihydro-1H-pyrido[2,3-b][ 1,4]oxazine (60)
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Meas. m/z # Formula Score m/z err Mean  mSig rdb e N-R
[ppm] err ma Conf ule
[ppm]
263.1159 1 C15H16N2NaO 100.00 263.1156 15 13 116 8.5 even ok
2,3-dihydro-1,4-benzodioxine-6-carbonitrile (7a)
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Meas. m/z # Formula Score mfz err fppm] Mean err [ppm] mSigma rdb e Conf N-Rule
184.0388 1 CO9H7NNaO2 100.00 184.0368 -10.3 -12.5 58 6.5 even ok

2,3-dihydro[ 1,4]dioxino[2,3-b]pyridine (7b)
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Meas. m/z # Formula Score miz err[ppm] Meanerr[ppm] mSigma rdb e Conf N-Rule
160.0364 1 CT7HT7NNaO2 10000 160.0368 3.4 3.3 100 45 even ok
3,4-dihydro-2H-1,5-benzodioxepine-7-carbonitrile (7¢)
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tert-butyl {2-[(5-cyano-2-nitrophenyl)(methyl)amino]ethyl}carbamate (11)
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Intens. +MS, 0.4min #22
x1 CH,
NC N
" L
NO, "NHBo¢
343.1356
4..
2- 243.0845
0 T r— f l L] L T T T T T T T T T T T
200 400 600 800 1000 1200 1400 miz
Meas. m/z # Formula Score m/z err Mean mSig rdb e N-R
[ppm] err ma Conf ule
[ppm]
343.1356 1 C15H20N4NaO4 100.00 343.1377 6.0 6.4 3.4 7.5 even ok

3-[(2-aminoethyl)(methyl)amino]-4-nitrobenzonitrile hydrochloride (12)
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2211036 1 C10H13N402 100.00 221.1033 -1.3 -0.4 88 65 even ok

4-methyl-1,2,3,4-tetrahydroquinoxaline-6-carbonitrile (13)
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