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Transamination of 2-piperidinochromanes with (het)arylamines
as a convenient route to 2-(het)arylaminochromanes

Kirill S. Korzhenko, Vitaly A. Osyanin, Dmitry V. Osipov and Yuri N. Klimochkin

Solvents were purified and dried by standard procedures before use. Reagents were generally the
best quality commercial grade and used without further purification. All reactions were carried
out in oven-dried glassware. IR spectra were registered on a Shimadzu IR Affinity-1
spectrometer with a Specac Diamond ATR GS10800-B attachment and were reported in
reciprocal centimeters (cm™). H, BC, and F NMR spectra (400, 100, and 376 MHz,
respectively), as well as DEPT-135 spectra were acquired on a JEOL JNM-ECX400
spectrometer in CDCl3 or DMSO-ds using residual solvent signals (DMSO-ds: 2.50 ppm for 'H
nuclei, 39.5 ppm for 3C nuclei; CDCls: 7.26 ppm for H nuclei, 77.2 ppm for **C nuclei) or
CFCl; — 0.0 ppm for *°F nuclei as internal standards. Chemical shifts are reported in J unit-parts
per million (ppm). Splitting patterns are designated as s = singlet; br. s = broad singlet; d =
doublet, t = triplet; g = quartet; m = multiplet. Elemental analysis was performed on a Euro
Vector EA-3000 CHNS-analyzer. Melting points were determined by the capillary method on an
SRS OptiMelt MPA100 apparatus. The starting compounds 1a—d were as previously published
[V. A. Osyanin, D. V. Osipov, I. V. Melnikova, K. S. Korzhenko, I. A. Semenova and Yu. N.
Klimochkin, Synthesis, 2020, 52, 3604].

Mechanism for the formation of 2-aminochromanes:

As for the reaction mechanism (Scheme S1), we assume that the aminochromane 1 undergoes
the acid-catalyzed ring-opening reaction to give iminium salt A to which an aromatic amine is
added to form intermediate B. The subsequent migration of the proton to piperidine moiety due
to its higher basicity compared to arylamine fragment and the direct displacement of the
piperidine or substitution via iminium salt and 6-exo-trig cyclization (this path is not shown on
Scheme S1) lead to the final product 2. On the other hand, nucleophilic substitution via the step
of the formation of oxocarbenium ion C is also highly possible. At the current time, we have no

evidence that enables distinction between these possibilities.
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General procedure: A mixture of 1-(chroman-2-yl)piperidine 1a—d (0.5 mmol), aromatic amine
(0.5 mmol) and PPTS (0.5 mmol) in DCE (for products 2a,j,I-n), MeOH-DCE (2:1) (for 2v) or
MeOH (4 ml) was stirred under reflux for 1.5 h. When the reaction was completed, the mixture
was stored at —30 °C for 1 h, the solid was filtered off, washed by ice-cold MeOH (2x3 ml) and
purified by recrystallization from a suitable solvent.

N-(4-Nitrophenyl)-2,3-dihydro-1H-benzo[flchromen-3-amine (2a).

Yoo

H

Yield 154 mg (96%), mp: 233-234 °C (DCE). 'H NMR (DMSO-de): & 2.12-2.21 (m, 1H, CHy),
2.31-2.34 (m, 1H, CHy), 3.09-3.27 (m, 2H, CH), 5.66 (dt, J=6.6 Hz, J=2.3 Hz, 1H, CH-0),
6.93-6.97 (M, 3H, NH, Honk), 7.32-7.35 (m, 1H, Ar), 7.47-7.51 (m, 1H, Ar), 7.64 (d, J=8.7 Hz,
1H, Ar), 7.79 (d, J=8.0 Hz, 1H, Ar), 7.83 (d, J=8.5 Hz, 1H, Ar), 8.02 (d, J=7.8 Hz, 1H, Ar), 8.06
(d, J=8.9 Hz, 2H, Hynk). *C NMR (DMSO-ds): § 20.0 (CHy), 26.4 (CHy), 79.6 (CH-0), 113.3
(2CHonk), 114.0 (C), 119.5 (CH), 122.6 (CH), 123.9 (CH), 126.5 (2CHmh), 127.1 (CH), 128.2
(CH), 128.8 (CH), 129.1 (C), 133.0 (C), 138.4 (C), 150.9 (C), 153.2 (C). IR: 3358 (NH), 1628,
1603, 1587, 1551, 1537, 1483, 1450, 1317, 1298, 1273, 1225, 1177, 1148, 1111, 1092, 1072,
978, 870, 833, 797. Found (%): C, 71.32; H, 5.10; N, 8.81. Calc. for C1H16N20s (%): C, 71.24;
H, 5.03; N, 8.74.
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N-(p-Tolyl)-2,3-dihydro-1H-benzo[flchromen-3-amine (2b).

O o

Yield 125 mg (88%), mp: 195-196 °C (MeOH). 'H NMR (DMSO-de): & 2.08-2.16 (m, 4H, CHa,
CHa), 2.23-2.30 (m, 1H, CHy), 3.06-3.24 (m, 2H, CHy), 5.47-5.51 (m, 1H, CH-0), 6.55 (d,
J=8.9 Hz, 1H, Ar), 6.72 (d, J=8.2 Hz, 2H, Hp-woly1), 6.91-6.94 (m, 3H, NH, Hp-toly1), 7.29-7.33 (m,
1H, Ar), 7.45-7.49 (m, 1H, Ar), 7.61 (d, J=8.7 Hz, 1H, Ar), 7.77 (d, J=8.0 Hz, 1H, Ar), 7.81 (d,
J=8.5 Hz, 1H, Ar). 3C NMR (DMSO-ds): & 20.4 (CHy), 20.7 (CHs), 27.0 (CHy), 81.1 (CH-0),
113.9 (C), 114.1 (2CHonn), 119.7 (CH), 1225 (CH), 123.6 (CH), 126.5 (C), 126.9 (CH), 128.0
(CH), 128.7 (CH), 128.9 (C), 129.9 (2CHm-\H), 133.1 (C), 144.4 (C), 151.6 (C-4a). IR: 3395
(NH), 1618, 1595, 1585, 1522, 1466, 1433, 1389, 1377, 1300, 1260, 1221, 1207, 1184, 1179,
1155, 1142, 1067, 1042, 1028, 964, 858, 824, 804, 746. Found (%): C, 83.11; H, 6.67; N, 4.96.
Calc. for C20H19NO (%): C, 83.01; H, 6.62; N, 4.84.

4-[(2,3-Dihydro-1H-benzo[f]chromen-3-yl)amino]benzenesulfonamide (2c).

C
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Yield 155 mg (74%), mp: 208-210 °C (MeOH). 'H NMR (DMSO-de): 5 2.12-2.19 (m, 1H, CHy),
2.28-2.31 (M, 1H, CHy), 3.08-3.26 (m, 2H, CH>), 5.59-5.62 (m, 1H, CH-0), 6.91 (d, J=8.5 Hz,
2H, Hon), 6.95 (d, J=8.9 Hz, 1H, Ar), 7.00 (s, 2H, NH>), 7.31-7.38 (m, 2H, NH, Ar), 7.47-7.51
(m, 1H, Ar), 7.58 (d, J=8.5 Hz, 2H, Hmnh), 7.63 (d, J=8.9 Hz, 1H, Ar), 7.78 (d, J=8.0 Hz, 1H,
Ar), 7.83 (d, J=8.5 Hz, 1H, Ar). 3C NMR (DMSO-ds): & 20.2 (CH2), 26.7 (CH2), 80.0 (CH-O),
113.2 (2CHon), 113.9 (C), 119.6 (CH), 122.5 (CH), 123.8 (CH), 127.0 (CH), 127.8 (2CHm-nh),
128.2 (CH), 128.8 (CH), 129.1 (C), 133.0 (C), 133.1 (C), 149.7 (C), 151.2 (C). Found (%): C,
64.64; H, 5.10; N, 7.80; S, 8.91. Calc. for C1oH1sN203S (%): C, 64.39; H, 5.12; N, 7.90; S, 9.05.

N-(4-Bromophenyl)-2,3-dihydro-1H-benzo[flchromen-3-amine (2d).

Yoo

H
Yield 120 mg (68%), mp: 208-209 °C (MeOH). *H NMR (CDCls): § 2.15-2.24 (m, 1H, CHy),
2.41-2.46 (M, 1H, CHy), 3.21-3.25 (M, 2H, CH,), 4.61 (d, J=9.4 Hz, 1H, NH), 5.46-5.51 (m, 1H,
CH-0), 6.74 (d, J=8.5 Hz, 2H, How), 7.03 (d, J=8.9 Hz, 1H, Ar), 7.31 (d, J=8.5 Hz, 2H, Hu.
nH), 7.35-7.38 (m, 1H, Ar), 7.49-7.53 (m, 1H, Ar), 7.63 (d, J=8.7 Hz, 1H, Ar), 7.77 (d, J=8.2 Hz,
1H, Ar), 7.81 (d, J=8.5 Hz, 1H, Ar). 3C NMR (CDCls): § 20.6 (CH), 27.3 (CH2), 80.4 (CH-O),
111.4 (C), 112.8 (C), 116.1 (2CHo-nw), 119.4 (CH), 121.9 (CH), 123.6 (CH), 126.6 (CH), 128.3
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(CH), 128.6 (CH), 129.2 (C), 132.2 (2CHmnw), 132.8 (C), 144.2 (C), 151.0 (C-4a). IR: 3389
(NH), 1618, 1589, 1506, 1485, 1466, 1393, 1306, 1221, 1209, 1175, 1152, 1140, 1069, 1045,
976, 968, 858, 818, 810, 743. Found (%): C, 64.53; H, 4.61; N, 3.98. Calc. for C1gH16BrNO (%):
C, 64.42; H, 4.55; N, 3.95.

N-(4-Methoxyphenyl)-2,3-dihydro-1H-benzo[flchromen-3-amine (2e).

l /©/0Me
O N
H

Yield 120 mg (79%), mp: 166-167 °C (MeOH). *H NMR (CDCls): & 2.14-2.24 (m, 1H, CHy),
2.40-2.47 (m, 1H, CHy), 3.20-3.28 (m, 2H, CH2), 3.77 (s, 3H, OMe), 4.39 (br. s, 1H, NH), 5.46-
5.48 (m, 1H, CH-0), 6.80-6.87 (m, 4H, Ho-nH, Hm-nH), 7.05 (d, J=8.9 Hz, 1H, Ar), 7.34-7.38 (m,
1H, Ar), 7.49-7.53 (m, 1H, Ar), 7.63 (d, J=8.9 Hz, 1H, Ar), 7.77 (d, J=8.0 Hz, 1H, Ar), 7.82 (d,
J=8.5 Hz, 1H, Ar). 3C NMR (CDCls): & 20.8 (CH2), 27.6 (CH>), 55.8 (OMe), 81.8 (CH-0),
112.9 (C), 114.9 (2CH), 116.1 (2CH), 119.6 (CH), 121.9 (CH), 123.4 (CH), 126.5 (CH), 128.1
(CH), 128.6 (CH), 129.1 (C), 132.9 (C), 139.0 (C), 151.3 (C), 153.5 (C). IR: 3400, 3375 (NH),
1620, 1595, 1512, 1466, 1433, 1391, 1258, 1244, 1231, 1221, 1207, 1182, 1173, 1155, 1140,
1028, 970, 858, 818, 741. Found (%): C, 78.78; H, 6.24; N, 4.48 Calc. for C2H1sNO> (%): C,
78.66; H, 6.27; N, 4.59.

N-(4-Fluorophenyl)-2,3-dihydro-1H-benzo[flchromen-3-amine (2f).

Yooy

H

Yield 139 mg (78%), mp: 168-169 °C (MeOH). 'H NMR (DMSO-de): & 2.07-2.16 (m, 1H, CHo),
2.25-2.28 (M, 1H, CH,), 3.06-3.23 (m, 2H, CH,), 5.46-5.49 (m, 1H, CH-0), 6.72 (d, J=8.7 Hz,
1H, Ar), 6.78-6.83 (m, 2H, Ar), 6.91-6.99 (m, 3H, NH, Ar), 7.29-7.33 (m, 1H, Ar), 7.46-7.49 (m,
1H, Ar), 7.62 (d, J=8.9 Hz, 1H, Ar), 7.77 (d, J=8.0 Hz, 1H, Ar), 7.81 (d, J=8.5 Hz, 1H, Ar). 1*C
NMR (DMSO-ds): § 20.4 (CH,), 27.0 (CHy), 81.2 (CH-0), 113.9 (C), 115.0 (d, *Jcr=7.6 Hz,
2CHonn), 115.9 (d, 2cr=21.9 Hz, 2CHm), 119.7 (CH), 122.5 (CH), 123.7 (CH), 126.9 (CH),
128.1 (CH), 128.7 (CH), 129.0 (C), 133.0 (C), 143.4 (C), 151.4 (C-4a), 155.8 (d, Xcr=231.7 Hz,
C-F). F NMR (DMSO-ds): & —127.4 (s, F). IR: 3387 (NH), 1620, 1595, 1520, 1504, 1466,
1391, 1306, 1260, 1225, 1207, 1177, 1151, 1094, 1067, 1043, 976, 966, 860, 851, 822, 768, 741.
Found (%): C, 77.80; H, 5.50; N, 4.67. Calc. for C1o0H1sFNO (%): C, 77.91; H, 5.48; N, 4.79.
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N-([1,1'-Biphenyl]-4-yl)-2,3-dihydro-1H-benzo[f]lchromen-3-amine (29).

reoven
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Yield 158 mg (90%), mp: 169-170 °C (DMF-MeOH). *H NMR (DMSO-ds): & 1.52-1.60 (m, 1H,
CHy), 2.17-2.21 (m, 1H, CH,), 3.05-3.16 (m, 2H, CH.), 6.04 (d, J=10.3 Hz, 1H, CH-0), 7.02-
7.09 (m, 7H, Ar, NH), 7.27-7.34 (m, 5H, Ar), 7.43-7.47 (m, 1H, Ar), 7.66 (d, J=8.9 Hz, 1H, Ar),
7.75 (d, J=8.9 Hz, Ar), 7.78 (d, J=8.2 Hz, Ar). *C NMR (DMSO-ds): 8 22.6 (CH,), 27.5 (CHy),
85.1 (CH-0), 114.0 (C), 119.5 (CH), 122.6 (CH), 123.79 (CH), 123.82 (CH), 123.9 (3CH),
127.0 (CH), 128.2 (CH), 128.8 (CH), 129.0 (C), 129.8 (5CH, C), 132.9 (C), 145.8 (2C), 152.5
(C-43). IR: 1620, 1597, 1585, 1494, 1466, 1400, 1290, 1259, 1227, 1213, 1204, 1130, 1070,
1034, 1026, 974, 897, 856, 818, 750. Found (%): C, 85.39; H, 5.95; N, 4.06. Calc. for CosHz1NO
(%): C, 85.44; H, 6.02; N, 3.99.

N-[3-(Trifluoromethyl)phenyl]-2,3-dihydro-1H-benzo[f]lchromen-3-amine (2h).

i 07 N’ : “CF,
H

Yield 106 mg (86%), mp: 161-162 °C (MeOH). 'H NMR (DMSO-de): & 2.10-2.18 (m, 1H, CHy),
2.29-2.31 (m, 1H, CH>), 3.08-3.26 (m, 2H, CH), 5.60-5.64 (m, 1H, CH-0), 6.92-6.97 (m, 2H,
Ar, NH), 7.09-7.13 (m, 2H, Ar), 7.21 (d, J=8.5 Hz, 1H, Ar), 7.30-7.36 (m, 2H, Ar), 7.49 (t, J=7.6
Hz, 1H, Ar), 7.63 (d, J=8.7 Hz, 1H, Ar), 7.78 (d, J=8.0 Hz, 1H, Ar), 7.83 (d, J=8.2 Hz, 1H, Ar).
13C NMR (DMSO-de): 6 20.1 (CHz), 26.7 (CHz), 80.2 (CH-0), 110.1 (q, 3JcF=3.8 Hz, CHo-crs),
114.0 (C), 114.2 (q, 3Jcr=3.8 Hz, CHo.crs), 117.5 (CH), 119.6 (CH), 122.5 (CH), 123.8 (CH),
125.0 (g, JcF=272.2 Hz, CFs), 127.0 (CH), 128.2 (CH), 128.8 (CH), 129.0 (C), 130.3 (g,
2)cr=30.7 Hz, C—CFs3), 130.5 (CH), 133.0 (C), 147.5 (C), 151.2 (C-4a). °F NMR (DMSO-de): &
—61.2 (s, CFs). IR: 3408 (NH), 1597, 1504, 1465, 1340, 1259, 1225, 1209, 1192, 1156, 1123,
1067, 1015, 966, 860, 854, 812, 745, 896. Found (%): C, 69.88; H, 4.77; N, 3.95. Calc. for
CaoH16FsNO (%): C, 69.96; H, 4.70; N, 4.08.

1-[2-((2,3-Dihydro-1H-benzo[flchromen-3-yl)amino)phenyl]ethan-1-one (2i).
48Ve
H

Ac
Yield 95 mg (60%), mp: 136-137 °C (MeOH). *H NMR (DMSO-de): & 2.18-2.25 (m, 1H, CH,),
2.30-2.35 (m, 1H, CHy), 2.49 (s, 3H, CH3), 3.08-3.24 (m, 2H, CHy), 5.76-5.80 (m, 1H, CH-0),
6.73-6.77 (m, 1H, Ar), 6.93 (d, J=8.9 Hz, 1H, Ar), 7.21 (d, J=8.7 Hz, 1H, Ar), 7.31-7.35 (m, 1H,
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Ar), 7.44-7.52 (m, 2H, Ar), 7.63 (d, J=8.9 Hz, 1H, Ar), 7.78 (d, J=8.0 Hz, 1H, Ar), 7.85 (d,
J=8.2 Hz, 2H, Ar), 9.54 (d, J=8.7 Hz, 1H, NH). 23C NMR (DMSO-ds): 5 19.4 (CH,), 26.6 (CHs),
29.7 (CHs), 78.5 (CH-0), 113.7 (C), 114.1 (CH), 117.1 (CH), 118.6 (C), 119.6 (CH), 122.5
(CH), 123.9 (CH), 127.1 (CH), 128.3 (CH), 128.8 (CH), 129.1 (C), 133.0 (C), 133.4 (CH), 135.6
(CH), 148.6 (C), 150.6 (C), 202.3 (C=0). IR: 3269 (NH), 1740 (C=0), 1636, 1578, 1520, 1456,
1431, 1400, 1360, 1325, 1229, 1219, 1196, 1165, 1105, 1055, 1040, 982, 943, 858, 844, 804,
740. Found (%): C, 79.57; H, 5.96; N, 4.30. Calc. for Ca1H19NO2 (%): C, 79.47; H, 6.03; N, 4.41.

N-(4-Methoxy-2-nitrophenyl)-2,3-dihydro-1H-benzo[f]lchromen-3-amine (2)).

l 02N©/0M3
O N
H

Yield 121 mg (69%), mp: 159-160 °C (MeOH). 'H NMR (DMSO-de): § 2.29-2.40 (m, 2H, CHy),
3.09-3.24 (M, 2H, CHy), 3.74 (s, 3H, OCHs3), 5.79-5.85 (m, 1H, CH-0), 6.96 (d, J=8.9 Hz, 1H),
7.32-7.37 (m, 2H), 7.41-7.43 (m, 1H), 7.48-7.51 (m, 2H), 7.65 (d, J=8.9 Hz, 1H, Ar), 7.79 (d,
J=8.2 Hz, 1H, Ar), 7.85 (d, J=8.5 Hz, 1H, Ar), 8.21 (d, J=7.8 Hz, 1H, Ar). 3C NMR (DMSO-
de): 8 19.8 (CHy), 26.5 (CH2), 56.2 (CH3), 79.3 (CH-0), 107.6 (CH), 113.7 (C), 118.4 (CH),
119.4 (CH), 122.6 (CH), 124.0 (CH), 126.9 (CH), 127.2 (CH), 128.4 (CH), 128.8 (CH), 129.2
(C), 132.6 (C), 132.9 (C), 138.4 (C), 150.6 (C), 151.3 (C). IR: 3361 (NH), 1622, 1597, 1573,
1514, 1504, 1416, 1391, 1342, 1317, 1296, 1236, 1211, 1175, 1146, 1057, 1042, 1030, 982, 966,
870, 853, 816, 793, 768, 762, 746. Found (%): C, 68.49; H, 5.20; N, 8.17. Calc. for C2oH1sN204
(%): C, 68.56; H, 5.18; N, 8.00.

N-(2-Methyl-5-nitrophenyl)-2,3-dihydro-1H-benzo[flchromen-3-amine (2k).

Me

Yield 147 mg (88%), mp: 173-174 °C (DMF-MeOH). *H NMR (DMSO-de): 3 2.26 (s, 3H, CHs),
2.31-2.35 (M, 2H, CHy), 3.12-3.25 (m, 2H, CHz), 5.60-5.65 (m, 1H, CH-0), 6.44 (d, J=8.5 Hz,
1H, NH), 6.98 (d, J=8.7 Hz,1H, Ar), 7.29 (d, J=8.2 Hz, 1H, Ar), 7.32-7.36 (m, 1H, Ar), 7.47-
7.54 (m, 2H, Ar), 7.66 (d, J=8.9 Hz, 1H, Ar), 7.72 (s, 1H, Ar), 7.80 (d, J=8.2 Hz, 1H, Ar), 7.83
(d, J=8.5 Hz, 1H, Ar). 3C NMR (DMSO-ds): & 18.6 (CHs), 21.3 (CH,), 26.9 (CH,), 81.4
(CH-0), 106.6 (CH), 113.3 (CH), 114.1 (C), 119.3 (CH), 122.6 (CH), 123.8 (CH), 127.1 (CH),
128.3 (CH), 128.8 (CH), 129.1 (C), 131.3 (CH), 132.1 (C), 133.0 (C), 145.6 (C), 147.4 (C),
151.6 (C). IR: 3387 (NH), 1616, 1593, 1514, 1464, 1433, 1396, 1260, 1223, 1175, 1146, 1070,
1043, 980, 947, 858, 810, 744. Found (%): C, 78.76; H, 5.50; N, 8.27. Calc. for C2oH1sN203 (%):
C, 71.84; H, 5.43; N, 8.38.

O N
H
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8-Bromo-N-(p-tolyl)-2,3-dihydro-1H-benzo[flchromen-3-amine (21).

Br
! /©/Me
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H

Yield 140 mg (73%), mp: 193-194 °C (EtOH). H NMR (DMSO-ds):  2.08-2.14 (m, 4H, CHs,
CHy), 2.23-2.26 (m, 1H, CHy), 3.06-3.20 (m, 2H, CHy), 5.48-5.53 (m, 1H, CH-0), 6.56 (d,
J=8.9 Hz, 1H, Ar), 6.72 (d, J=8.2 Hz, 2H, Hp.toyl), 6.92 (d, J=8.2 Hz, 2H, Hp-1oy1), 6.97 (d, J=8.9
Hz, 1H, Ar), 7.57 (dd, J=8.9 Hz, J=2.0 Hz, 1H, Ar), 7.62 (d, J=8.9 Hz, 1H, Ar), 7.76 (d, J=8.9
Hz, 1H, Ar), 8.04 (d, J=2.0 Hz, 1H, H-7). ¥C NMR (DMSO-ds): & 20.4 (CHy), 20.7 (CHs), 26.8
(CH2), 81.3 (CH-0), 114.2 (2CHonh), 114.3 (C), 116.5 (C), 121.0 (CH), 125.0 (CH), 126.6 (C),
127.4 (CH), 129.6 (CH), 129.9 (2CHmnr), 130.3 (C), 130.5 (CH), 131.7 (C), 144.3 (C), 152.1
(C-0). IR: 3395 (NH), 1612, 1587, 1522, 1497, 1387, 1302, 1223, 1188, 1175, 1155, 1043,
1069, 1043, 970, 962, 808. Found (%): C, 65.29; H, 4.85: N, 3.68. Calc. for CaoH1sBrNO (%): C,
65.23: H, 4.93; N, 3.80.

8-Bromo-N-(4-nitrophenyl)-2,3-dihydro-1H-benzo[flchromen-3-amine (2m).

Br:
] /©/N02
O N

H

Yield 174 mg (87%), mp: 214-215 °C (DMF-i-PrOH). *H NMR (DMSO-dg): § 2.11-2.19 (m, 1H,
CH), 2.30-2.33 (m, 1H, CH>), 3.08-3.26 (m, 2H, CH,), 5.66-5.69 (m, 1H, CH-0), 6.94 (d,
J=8.9 Hz, 2H, Ho-nw), 7.01 (d, J=8.9 Hz, 1H, Ar), 7.59 (d, J=8.7 Hz, 1H, Ar), 7.65 (d, J=8.9 Hz,
1H, Ar), 7.79 (d, J=8.9 Hz, 1H, Ar), 8.00-8.09 (m, 4H, NH, H-7, Hn-nn). 3C NMR (DMSO-ds):
5 19.9 (CHy), 26.3 (CHy), 79.7 (CH-0), 113.3 (2CHonn), 114.4 (C), 116.8 (C), 120.8 (CH),
125.0 (CH), 126.5 (2CHm-nn), 127.5 (CH), 129.8 (CH), 130.49 (C), 130.54 (CH), 131.6 (C),
138.4 (C), 151.4 (C), 153.1 (C). IR: 3340 (NH), 1599, 1587, 1503, 1485, 1314, 1300, 1277,
1225, 1192, 1155, 1146, 1109, 1067, 1034, 972, 868, 856, 835, 800. Found (%): C, 57.02; H,
3.84; N, 6.91. Calc. for C19H15BrN2Os (%): C, 57.16; H, 3.79; N, 7.02.

8-Bromo-N-(4-bromophenyl)-2,3-dihydro-1H-benzo[flchromen-3-amine (2n).

Br:
] /©/Br
O N

H
Yield 152 mg (70%), mp: 192-193 °C (MeOH). 'H NMR (DMSO-de): & 2.06-2.15 (m, 1H, CHy),
2.24-2.27 (m, 1H, CHy), 3.05-3.22 (m, 2H, CH>), 5.50-5.53 (m, 1H, CH-0), 6.78 (d, J=8.2 Hz,
2H, Honk), 6.95-6.99 (m, 2H, Ar, NH), 7.26 (d, J=8.2 Hz, 2H, Hmw), 7.57 (d, J=8.9 Hz, 1H,
Ar), 7.63 (d, J=8.9 Hz, 1H, Ar), 7.76 (d, J=8.7 Hz, 1H, Ar), 8.05 (s, 1H, H-7). 3C NMR
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(DMSO-ds): & 20.2 (CHz), 26.6 (CHy), 80.7 (CH-0), 109.2 (C), 114.3 (C), 116.1 (2CHonn),
116.6 (C), 120.9 (CH), 125.0 (CH), 127.4 (CH), 129.7 (CH), 130.3 (C), 130.5 (CH), 131.7 (C),
132.1 (2CHmnH), 146.1 (C), 151.8 (C-0). IR: 3387 (NH), 1614, 1587, 1514, 1487, 1387, 1312,
1304, 1258, 1221, 1188, 1173, 1148, 1069, 1045, 858, 806, 775. Found (%): C, 52.57; H, 3.56;
N, 3.15. Calc. for C1gH1sBraNO (%): C, 52.69; H, 3.49; N, 3.23.

N-(2,3-Dihydro-1H-benzo[f]chromen-3-yl)pyridin-2-amine (20).

% -

O N N
H

Yield 87 mg (63%), mp: 146-148 °C (MeOH). *H NMR (DMSO-de): § 2.11-2.14 (m, 1H, CH>),
2.24-2.27 (m, 1H, CH>), 3.07-3.24 (m, 2H, CH), 6.00-6.04 (m, 1H, CH-0), 6.60-6.66 (m, 2H,
NH, Ar), 6.93 (d, J=8.7 Hz, 1H, Ar), 7.29-7.34 (m, 1H, Ar), 7.44-7.53 (m, 3H, Ar), 7.62 (d,
J=8.9 Hz, 1H, Ar), 7.77 (d, J=8.0 Hz, 1H, Ar), 7.81 (d, J=8.2 Hz, 1H, Ar), 8.03 (d, J=3.7 Hz,
1H, Ar). C NMR (DMSO-ds): § 20.7 (CH2), 26.9 (CH2), 78.4 (CH-0), 109.3 (CH), 113.7 (C),
114.3 (CH), 119.6 (CH), 122.5 (CH), 123.7 (CH), 126.9 (CH), 128.1 (CH), 128.7 (CH), 128.9
(C), 133.1 (C), 137.9 (CH), 148.1 (CH), 151.8 (C), 157.7 (C). IR: 3209 (NH), 1622, 1589, 1558,
1514, 1506, 1465, 1421, 1377, 1332, 1261, 1231, 1261, 1230, 1207, 1766, 1140, 1095, 1063,
1045, 1005, 988, 966, 868, 833, 810, 769, 748, 741. Found (%): C, 78.31; H, 5.79; N, 10.02.
Calc. for C1gH16N20 (%): C, 78.24; H, 5.84; N, 10.14.

N-(2,3-Dihydro-1H-benzo[f]chromen-3-yl)-5-methylpyridin-2-amine (2p).

SN
O E \N

Yield 126 mg (87%), mp: 167-168 °C (MeOH). 'H NMR (DMSO-ds): § 2.05-2.15 (m, 4H, CHs,
CH,), 2.22-2.26 (m, 1H, CH,), 3.06-3.23 (m, 2H, CH,), 5.96-5.99 (m, 1H, CH-O), 6.58 (d,
J=8.5 Hz, 1H, NH), 6.91 (d, J=8.9 Hz, 1H, Ar), 7.29-7.33 (m, 3H, Ar), 7.45-7.49 (m, 1H, Ar),
7.61 (d, J=8.9 Hz, 1H, Ar), 7.77 (d, J=8.2 Hz, 1H, Ar), 7.81 (d, J=8.5 Hz, 1H, Ar), 7.86 (s, 1H,
Ar). 3C NMR (DMSO-ds): & 17.6 (CHs), 20.7 (CH2), 26.9 (CH,), 78.7 (CH-0), 108.9 (CH),
113.7 (C), 119.6 (CH), 122.5 (CH), 122.6 (C), 123.6 (CH), 126.9 (CH), 128.1 (CH), 128.7 (CH),
128.9 (C), 133.1 (C), 138.7 (CH), 147.6 (CH), 151.9 (C), 155.8 (C). IR: 3408 (NH), 1607, 1595,
1580, 1499, 1466, 1433, 1389, 1369, 1304, 1281, 1260, 1221, 1209, 1175, 1151, 1130, 1043,
1020, 974, 962, 862, 823, 741. Found (%): C, 78.49; H, 6.27; N, 9.55. Calc. for C1oH1sN20 (%):
C, 78.59; H, 6.25; N, 9.65.

S8



N-(2,3-Dihydro-1H-benzo[f]chromen-3-yl)pyrazin-2-amine (20q).

Yield 122 mg (88%), mp: 145-146 °C (MeOH). *H NMR (DMSO-dg): & 2.10-2.19 (m, 1H, CHy),
2.27-2.30 (m, 1H, CH,), 3.09-3.24 (m, 2H, CH>), 5.98-6.03 (m, 1H, CH-0), 6.94 (d, J=8.9 Hz,
1H, Ar), 7.30-7.35 (m, 1H, Ar), 7.46-7.51 (m, 1H, Ar), 7.63 (d, J=8.9 Hz, 1H, Ar), 7.78 (d, J=8.0
Hz, 1H, Ar), 7.83 (d, J=8.7 Hz, 1H, Ar), 7.85 (d, J=2.8 Hz, 1H, Hpyrazine), 8.00-8.08 (m, 3H, NH,
Hoyrazine). °C NMR (DMSO-dg): & 20.3 (CH_), 26.6 (CH>), 77.7 (CH-0), 113.8 (C), 119.5 (CH),
122.6 (CH), 123.8 (CH), 127.0 (CH), 128.2 (CH), 128.8 (CH), 129.0 (C), 133.0 (C), 133.7 (CH),
134.2 (CH), 142.2 (CH), 151.4 (C), 154.0 (C). IR: 3210 (NH), 1558, 1465, 1422, 1377, 1333,
1231, 1200, 1140, 1045, 868, 810, 741. Found (%): C, 73.54; H, 5.43; N, 15.21. Calc. for
C17H15N30 (%): C, 73.63; H, 5.45; N, 15.15.

N-(2,3-Dihydro-1H-benzo[f]chromen-3-yl)-6,7-dihydro-5H-cyclopenta[d]pyrimidin-4-

amine (2r).
O A

Yield 92 mg (58%), mp: 195-196 °C (i-PrOH). *H NMR (CDCls): § 2.07-2.15 (m, 2H, CH>),
2.21-2.30 (m, 1H, CHy), 2.40-2.47 (m, 1H, CH2), 2.77 (t, J=7.3 Hz, 2H, CH>), 2.97 (t, J=7.8 Hz,
2H, CHy), 3.22-3.26 (m, 2H, CHy), 5.79 (br. s, 1H, NH), 6.23-6.34 (m, 1H, CH-0), 7.02 (d,
J=8.7 Hz, 1H, Ar), 7.34-7.38 (m, 1H, Ar), 7.48-7.52 (m, 1H, Ar), 7.61 (d, J=8.9 Hz, 1H, Ar),
7.75 (d, J=8.0 Hz, 1H, Ar), 7.80 (d, J=8.5 Hz, 1H, Ar), 8.53 (s, 1H, Hpyrimidine). B3C NMR
(CDCl3): 6 20.4 (CHy), 21.6 (CH2), 27.1 (CHy), 27.2 (CH>), 33.7 (CH), 77.0 (CH-0), 112.7 (C),
117.3 (C), 119.2 (CH), 122.0 (CH), 123.7 (CH), 126.7 (CH), 128.3 (CH), 128.6 (CH), 129.2 (C),
132.7 (C), 151.0 (C—0), 155.5 (CHpyrimidine), 158.2 (Cpyrimidine), 170.4 (Cpyrimidine). Found (%): C,
75.56; H, 6.05; N, 13.18. Calc. for C20H19N30 (%): C, 75.69; H, 6.03; N, 13.24.

N-(2,3-Dihydro-1H-benzo[f]chromen-3-yl)-1,3,4-thiadiazol-2-amine (2s).

C N
4OUs
0) IN{ S
Yield 71 mg (50%), mp: 221-222 °C (DMF-MeOH). 'H NMR (DMSO-ds): & 2.12-2.20 (m, 1H,
CH,), 2.26-2.32 (m, 1H, CH,), 3.07-3.22 (m, 2H, CH,), 5.72-5.77 (m, 1H, CH-0), 6.98 (d,
J=8.7 Hz, 1H, Ar), 7.32-7.36 (m, 1H, Ar), 7.47-7.51 (m, 1H, Ar), 7.65 (d, J=8.9 Hz, 1H, Ar),
7.78 (d, J=8.3 Hz, Ar), 7.82 (d, J=8.5 Hz, Ar), 8.78 (s, 1H, Hiiadiazolc), 8.86 (d, J=8.3 Hz, 1H,
NH). *C NMR (DMSO-de): & 19.5 (CHz), 26.4 (CHy), 81.4 (CH-0), 114.0 (C), 119.4 (CH),
122.6 (CH), 124.0 (CH), 127.1 (CH), 128.3 (CH), 128.8 (CH), 129.2 (C), 132.9 (C), 144.7 (CH),
150.7 (C), 168.0 (C). Found (%): C, 63.62; H, 4.69; N, 14.77; S, 11.25. Calc. for C1sH1sNsOS
(%): C, 63.58; H, 4.62; N, 14.83: S, 11.31.
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N-Ethyl-N-phenyl-2,3-dihydro-1H-benzo[flchromen-3-amine (2t).

@

Yield 94 mg (62%), mp: 102-103 °C (MeOH). H NMR (DMSO-de): 6 1.17 (t, J=7.1 Hz, 3H,
CH3), 2.24-2.32 (m, 2H, CHy), 3.16-3.21 (m, 2H, CHy), 3.34-3.43 (m, 1H, CH2CHz), 3.57-3.66
(m, 1H, CH2CHs), 5.62 (dd, J=9.4 Hz, J=2.5 Hz, 1H, CH-0), 6.77 (t, J=7.3 Hz, 1H, Ar), 6.97-
7.02 (M, 3H, Ar), 7.17-7.23 (m, 2H, Ar), 7.30-7.34 (m, 1H, Ar), 7.45-7.50 (m, 1H, Ar), 7.65 (d,
J=8.9 Hz, 1H, Ar), 7.77-7.81 (m, 2H, Ar). 3C NMR (DMSO-ds): § 15.6 (CHs), 23.0 (CH2), 26.5
(CH2), 40.5 (CH2N), 87.2 (CH-0), 114.0 (C), 116.4 (2CH), 119.5 (2CH), 122.6 (CH), 123.7
(CH), 127.0 (CH), 128.2 (CH), 128.8 (CH), 129.0 (C), 129.6 (2CH), 133.0 (C), 148.2 (C), 153.0
(C). IR: 1620, 1597, 1504, 1466, 1259, 1223, 1209, 1192, 1123, 1067, 1030, 1015, 966, 910,
860, 852, 812, 744, 694. Found (%): C, 83.19; H, 6.95; N, 4.51. Calc. for C21HaNO (%): C,
83.13; H, 6.98; N, 4.62.

N-(4-Bromophenyl)-6-chlorochroman-2-amine (2u).

Cl /©/Br
T
H

Yield 86 mg (51%), mp: 132-133 °C (MeOH). 'H NMR (CDCls): & 1.95-2.06 (m, 1H, CHy),
2.23-2.29 (m, 1H, CHy), 2.82-3.03 (m, 2H, CHy), 4.55 (br. s, 1H, NH), 5.39 (d, J=6.4 Hz, 1H,
CH-0), 6.69-6.75 (m, 3H, Ar), 7.02-7.08 (m, 2H, Ar), 7.30 (d, J=8.5 Hz, 2H, Ar). 3C NMR
(CDCls): 6 23.7 (CH2), 27.2 (CH2), 80.9 (CH-0), 111.5 (C), 116.1 (2CHo-nw), 118.7 (CH), 122.6
(C), 125.4 (C), 127.7 (CH), 128.9 (CH), 132.2 (2CHmn), 144.0 (C), 152.2 (C). Found (%):C,
53.12; H, 3.80; N, 4.03. Calc. for C1sH1sBrCINO (%): C, 53.20; H, 3.87; N, 4.14.

8-(Adamantan-1-yl)-6-(tert-butyl)-N-(p-tolyl)chroman-2-amine (2v).

t-Bu Me
oSV e;
H

Ad
Yield 110 mg (51%), mp: 151-152 °C (i-PrOH). *H NMR (CDCls): 5 1.29 (s, 9H, t-Bu), 1.42-
1.47 (m, 3H, Ad), 1.54-1.58 (m, 3H, Ad), 1.83 (br. s, 3H, Ad), 1.90-2.02 (m, 7H, Ad, CHy), 2.24-
2.32 (m, 4H, CHa, CH;), 2.84-2.91 (m, 1H, CHy), 2.99-3.08 (m, 1H, CHy), 4.33 (d, J=10.8 Hz,
1H, NH), 5.51 (t, J=8.7 Hz, 1H, CH-0), 6.76 (d, J=8.0 Hz, 2Hp-ta1y1), 6.93 (s, 1H, Ar), 6.99 (d,
J=8.0 Hz, 2Hp-o11), 7.07 (5, 1H, Ar). 3C NMR (CDCls): § 20.6 (CHs), 25.3 (CH2), 28.0 (CHs),
29.1 (3CHaq), 31.7 (3CHs t8y), 34.3 (Ctau), 36.9 (3CH2 ag), 37.2 (Cad), 40.5 (3CH; ag), 81.1
(CH-0), 115.2 (2CHonr), 120.5 (C), 122.0 (CH), 123.6 (CH), 128.7 (C).129.6 (2CHmnH),
137.9 (C), 142.1 (C), 143.0 (C), 150.6 (C-8a). IR: 3395 (NH), 2959, 2899, 2849, 1616, 1518,
1464, 1298, 1198, 1184, 1177, 1167, 1123, 1036, 997, 976, 928, 891, 862, 812. Found (%): C,
88.79: H, 9.18; N, 3.18. Calc. for CaoHasNO (%): C, 88.87; H, 9.15; N, 3.26.
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