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General methods. NMR spectra were recorded on a Bruker DPX-400 spectrometer (400.1 MHz for 'H
and 100.6 MHz for 13C) and AV-400 spectrometers (40.5 MHz for >N and 379.5 MHz for !°F) in CDCls.
The internal standards were HMDS (for 'H) or the residual solvent signals (for *C), CH;NO, (for °N)
and CFCl; (for 'F). IR spectra were recorded on a two-beam Bruker Vertex 70 spectrometer. Elemental
analysis was carried out on a FLASH EA 1112 Series analyzer. Mass spectra were recorded on Mass
spectrometer Agilent 6210 HRMS-TOF-ESI. Electrostatic sputtering, registration of positive ions.
Sample Solvent - MeCN with the addition of 0.1% heptafluorobutanoic acid and with the addition of
calibration mixture for mass spectrometer. Melting points were determined on a Kofler hot stage
apparatus. Commercial samples of quinolines 1la-g and isoquinoline 4a were used.
Aryltrifluoroacetylacetylenes 2a-h! and naphthyridines 4b,4¢> were obtained according to the literature
procedures. Monitoring of the reaction course was carried out by IR spectroscopy following the
disappearance of the absorption band of the C=C bond in starting acetylene 2 at 2174-2202 cm-!. The
products 3a-0 and 5a-c¢ were purified by column chromatography. Column and thin-layer chromatography
were carried out on silica gel (0.06-0.2 mm) with chloroform/benzene/ethanol (20:4:1, for 3a,d,f,g,i,l,m,
5a) or hexane/dichloromethane (1:1 for 3b,c,e,h,j,k,n,0 and 5b,c) mixtures as eluent.

General procedure and characterization data of compounds 3 and 5

2,2,2-Trifluoro-1-[1-phenyl-3-(phenylethynyl)-3-(trifluoromethyl)-3H,4aH-[1,3]oxazino|3,2-
a]quinolin-2-yl]ethanone (3a). The mixture of acetylene 2a (0.119 g, 0.6 mmol) and quinoline 1a (0.039
g, 0.3 mmol) was stirred for 2 h at the room temperature in the argon atmosphere. The reaction mixture
was passed through a column (eluent — chloroform/benzene/ethanol) to obtain 1,3-oxazinoquinoline 3a
(0.118 g, 91%) as light-yellow powder, mp 180-181 °C (ethanol). Initial acetylene 2a was recovered
(0.021 g, conversion was 82%). IR (microlayer): 2235 (C=C), 1713 (C=0), 1654 (C=C), 1204, 1180,
1154, 1095 (C-F) cml. (35*,4aS*):(3R*,4a5*)-isomers ratio is 55:45 (\H NMR).

(35*4aS*)-3a: 'H NMR (400.1 MHz, CDCl;): § 7.55-7.40 (m, 7H, H, ", from Ph), 7.33-7.28 (m, 4H,
H,, ' from Ph), 7.21 (d, *Js9 = 7.3 Hz, 1H, H-7), 6.95 (d, 3Js7 = 9.8 Hz, 1H, H-6), 6.92 (m, 1H, H-8), 6.82
(m, 1H, H-9), 6.33 (d, 3J19,;; = 8.1 Hz, 1H, H-10), 6.16 (dd, 3Js,6 = 4.4 Hz, 3Js; = 9.8 Hz, 1H, H-5), 5.71
(d, 3Jsa6 = 4.4 Hz, 1H, H-4a) ppm.

3C NMR (100.6 MHz, CDCls): 6 184.6 (q, 2Jcr = 35.7 Hz, C-14), 158.2 (C-1), 135.1 (C-10a), 134.0 (C;
from Ph), 132.8 (C, from Ph), 132.2 (C, from Ph), 130.2 (C-2), 130.1 (C-6), 130.0 (C,,, from Ph), 129.7
(C, from Ph), 129.0 (C-9), 128.5 (C-7), 128.4 (C,,> from Ph), 122.7 (C-8), 122.2 (C-6a), 120.9 (C;> from
Ph), 120.7 (q, 'Jcr = 284.4 Hz, CF;), 118.1 (C-10), 118.0 (C-5), 115.4 [C(O)CF3], 89.6 (C-13), 81.7 (C-
12), 79.9 (q, “Jcr = 0.2 Hz, C-4a), 74.9 (q, >Jcr = 31.4 Hz, C-3) ppm.

SN NMR (40.5 MHz, CDCl;): 6 -260.9 (N-11) ppm.

9F NMR (376.5 MHz, CDCl3): 8 -72.4 [s, C(O)CF;], -77.2 (s, CF3) ppm.

(3R*4aS*)-3a as an isomer in a mixture with the (35*4aS*)-3a isomer (ratio is 55:45): 'H NMR (400.1
MHz, CDCl;): § 7.55-7.40 (m, 7H, H,,"n,, from Ph), 7.33-7.28 (m, 4H, H,,,,- from Ph), 7.18 (d, 3J3 =
7.3 Hz, 1H, H-7), 6.93 (d, *Js 7 = 9.8 Hz, 1H, H-6), 6.86 (m, 1H, H-8), 6.85 (m, 1H, H-9), 6.34 (d, 3Jy011 =
8.3 Hz, 1H, H-10), 6.09 (dd, 3Js,6 = 4.6 Hz, 3Js7 = 9.8 Hz, 1H, H-5), 5.91 (d, 3Js,6 = 4.6 Hz, 1H, H-4a)
ppm.
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13C NMR (100.6 MHz, CDCls): 8 185.3 (2Jcr = 36.8 Hz, C-14), 152.6 (C-1), 135.4 (C-10a), 134.3 (C;
from Ph), 132.4 (C-2; C,- from Ph), 132.1 (C, from Ph), 130.4 (C-6), 130.0 (C,,, from Ph), 129.4 (C,"
from Ph), 129.0 (C-9), 128.6 (C-7), 128.5 (C,,- from Ph), 122.4 (C-8), 122.3 (C-6a), 122.0 (q, 'Jcr =284.4
Hz, CF3), 121.4 (C;: from Ph), 117.7 (C-10), 117.5 (C-5), 114.9 [q, 'Jcr = 291.1 Hz, C(O)CF3], 89.2 (C-
13), 81.7 (C-12), 80.6 (q, *Jcr = 2.4 Hz, C-4a), 73.4 (q, 2Jcr = 31.4 Hz, C-3) ppm.

ISN'NMR (40.5 MHz, CDCl3): 6 -269.0 (N-11) ppm.

YF NMR (376.5 MHz, CDCls): 6 -73.4 [q, %Jgr = 2.2 Hz, C(O)CF;], -75.5 (q, ®Jr = 2.2 Hz, CF3) ppm.
HRMS (ESI-TOF): m/z [M+H]* Caled for CpoH gFsNO,*: 526.1236; found: 526.1215.

Found: C, 66.21; H, 3.25; F, 21.42; N, 2.58. Calc. for Cyo0H;7F¢NO, (525.45): C, 66.29; H, 3.26; F, 21.69;
N, 2.67.

2,2,2-Trifluoro-1-[1-(4-methylphenyl)-3-[(4-methylphenyl)ethynyl]-3-(trifluoromethyl)-3H,4aH-
[1,3]oxazino|3,2-a]quinolin-2-yl]ethanone (3b). Analogously, from quinoline 1a (0.0325 g, 0.25 mmol)
and acetylene 2b (0.106 g, 0.5 mmol) in 0.2 ml MeCN (20-24 °C, 24 h) 1,3-oxazinoquinoline 3b was
obtained. Eluent was mixture of hexane/dichloromethane. First fraction, yellow crystals, 0.110 g, mp 85-
87 °C (hexane), (35*4aS*):(3R* 4aS*)-isomers ratio is 40:60 ("F NMR). Second fraction, yellow
crystals, 0.017 g, mp 123-125 °C (hexane), (35*,4aS5*):(3R*,4a5*)-isomers ratio is 87:13. Total yield
0.127 g, 92%, (3S*,4aS*):(3R*,4aS*)-isomers ratio is 43:57 (I°F NMR).

(35*,4a5*)-3b: '"H NMR (400.1 MHz, CDCl3): 8 7.36 (m, 2H, H, from Ph), 7.34 (m, 2H, H, from Ph),
7.23 (d, 2H, H,, from Ph), 7.21 (d, 3J;5 = 7.4 Hz, 1H, H-7), 7.11 (m, 2H, H,, from Ph), 6.94 (d, J5,=9.8
Hz, 1H, H-6), 6.91 (m, 1H, H-8), 6.85 (m, 1H, H-9), 6.36 (d, *Js,1o = 8.1 Hz, 1H, H-10), 6.17 (dd, 3Jy,5 =
4.7 Hz, 3Js6 = 9.9 Hz, 1H, H-5), 5.71 (d, 3J4.5 = 4.7 Hz, 1H, H-4a), 2.41 (s, 3H, Me), 2.34 (s, 3H, Me’)
ppm.

3C NMR (100.6 MHz, CDCl5): 6 184.4 (q, %Jcr = 35.8 Hz, C-14), 158.3 (C-1), 143.6 (C, from Ph), 139.8
(C, from Ph), 135.0 (C-10a), 132.1 (C,- from Ph), 131.1 (C; from Ph), 130.5 (C,, from Ph), 129.9 (C-6),
129.7 (C-2), 129.0 (C-9), 128.9 (C, from Ph), 128.8 (C,,- from Ph), 128.3 (C-7), 122.4 (C-8), 122.0 (C-
6a), 121.9 (q, 'Jer = 286.4 Hz, CF;), 117.9 (C-10), 117.8 (C-5), 117.7 (C;- from Ph), 115.3 [q, JcF =
293.4 Hz, C(O)CF;], 89.6 (C-13), 81.0 (C-12), 79.6 (C-4a), 74.8 (q, 2Jcr = 34.7 Hz, C-3), 21.6 (Me), 21.5
(Me’) ppm.

9F NMR (376.3 MHz, CDCl5): 6 -73.7 [s, C(O)CF;], -78.6 (s, CF3) ppm.

(3R*4aS*)-3b: '"H NMR (400.1 MHz, CDCls): 6 7.45 (m, 2H, H, from Ph), 7.39 (m, 2H, H, from Ph),
7.24 (m, 2H, H,, from Ph), 7.19 (d, 3J;5 = 7.1 Hz, 1H, H-7), 7.13 (m, 2H, H,," from Ph), 6.96 (d, 3J55=9.8
Hz,1H, H-6), 6.89 (m, 1H, H-8), 6.85 (m, 1H, H-9), 6.39 (d, 3Jy 10 = 8.1 Hz, 1H, H-10), 6.11 (dd, 3J4,5 =
4.6 Hz, 3Js6 = 9.7 Hz, 1H, H-5), 5.93 (d, 3J4.5 = 4.6 Hz, 1H, H-4a), 2.42 (s, 3H, Me), 2.35 (s, 3H, Me’)
ppm.

BC NMR (100.6 MHz, CDCl;): 6 185.2 (q, %Jcr = 36.9 Hz, C-14), 152.6 (C-1), 142.6 (C, from Ph), 139.5
(C, from Ph), 135.4 (C-10a), 132.0 (C,- from Ph), 131.4 (C; from Ph), 130.5 (C,, from Ph), 130.2 (C-6),
130.0 (C-2), 129.0 (C-9), 128.9 (C, from Ph), 128.8 (C,,  from Ph), 128.4 (C-7), 123.1 (q, 'Jcr = 289.3
Hz, CF3), 122.1 (C-8), 122.0 (C-6a), 118.2 (C; from Ph), 117.5 (C-10), 117.3 (C-5), 114.8 [q, 'Jcr =
293.0 Hz, C(O)CF3], 86.2 (C-13), 80.4 (C-12), 80.2 (q, *Jcr = 2.2 Hz, C-4a), 73.2 (q, 2Jcr = 31.7 Hz, C-
3),21.6 (Me), 21.5 (Me’) ppm.

9F NMR (376.3 MHz, CDCls): 6 -74.7 [q, J = 2.0 Hz, 3F, C(O)CF3], -76.9 (q, J = 2.0 Hz, 3F, CF;) ppm.
HRMS (ESI-TOF): m/z [M+H]" Caled for C5;Hp,F¢NO,™: 554.1549; found: 554.1550.
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1-[1-(3,4-Dimethylphenyl)-3-[(3,4-dimethylphenyl)ethynyl]-3-(trifluoromethyl)-3H,4a H-
[1,3]oxazino[3,2-a]quinolin-2-yl]-2,2,2-trifluoroethanone (3c). Analogously, from quinoline 1a
(0.0325 g, 0.25 mmol) and acetylene 2¢ (0.122 g, 0.5 mmol) in 0.2 ml MeCN (20-24 °C, 24 h) 1,3-
oxazinoquinoline 3¢ was obtained as yellow crystals, 0.130 g, 89%, mp 104-106 °C (hexane),
(35*,4aS5*):(3R*,4aS*)-isomers ratio is 45:55 ("°F NMR). Eluent was mixture of hexane/dichloromethane.
(35*,4a8*)-3¢c: 'H NMR (400.1 MHz, CDCly): & 7.30-7.20 (m, 7H, H-7, H-2’, H-5’, H-6’, H-2"’, H-5"",
H-6"), 6.94 (m, 1H, H-6), 6.91 (m, 1H, H-8), 6.86 (m, 1H, H-9), 6.44 (d, 3J5 0 = 7.1 Hz, 1H, H-10), 6.19
(dd, *Jy,5s = 4.4 Hz, 3Js 6 = 9.8 Hz, 1H, H-5), 5.74 (d, *Js. 5 = 4.4 Hz, 1H, H-4a), 2.32 (s, 3H, Me-4’), 2.26
(s, 3H, Me-3’), 2.25 (s, 3H, Me-3""), 2.23 (s, 3H, Me-4"’) ppm.

3C NMR (100.6 MHz, CDCl;): 6 185.2 (q, 2Jcr = 35.8 Hz, C-14), 158.4 (C-1), 142.3 (C-4"), 138.5 (C-
4, 138.2 (C-37), 136.7 (C-3”’), 135.2 (C-10a), 133.1 (C-2’), 133.0 (C-2"’), 131.5 (C-1’), 131.0 (C-5),
130.8 (C-2), 129.9 (C-6), 129.6 (C-5"), 129.5 (C-6), 129.4 (C-9), 128.8 (C-6’"), 128.3 (C-7), 122.2 (C-
8), 122.1 (C-6a), 121.9 (q, 'Jcr = 286.0 Hz, CF;), 118.0 (C-1"), 117.9 (C-10), 117.8 (C-5), 115.3 [q, 'Jcr
=293.0 Hz, C(O)CF3], 89.7 (C-13), 80.8 (C-12), 79.6 (C-4a), 74.8 (q, 2Jcr = 34.3 Hz, C-3), 19.9 (Me-4’),
19.7 (Me-3’, Me-3"’), 19.4 (Me-4"’) ppm.

F NMR (376.3 MHz, CDCl5): 6 -73.6 [s, C(O)CF;], -78.6 (s, CF3) ppm.

(3R*4aS*)-3¢: 'H NMR (400.1 MHz, CDCl;): 8 7.34 (m, 1H, H-2"), 7.30-7.20 (m, 6H, H-7, H-5", H-6’,
H-2, H-5, H-6""), 6.94 (m, 1H, H-6), 6.91 (m, 1H, H-8), 6.86 (m, 1H, H-9), 6.46 (d, J5 190 = 7.4 Hz,
1H, H-10), 6.12 (dd, 3J4,5 = 4.6 Hz, 3Js s = 9.8 Hz, 1H, H-5), 5.93 (d, *J4,5 = 4.6 Hz, 1H, H-4a), 2.31 (s,
3H, Me-4’), 2.26 (s, 3H, Me-3"), 2.25 (s, 3H, Me-3""), 2.23 (s, 3H, Me-4"") ppm.

3C NMR (100.6 MHz, CDCl): & 185.2 (q, 2Jcr = 36.9 Hz, C-14), 152.7 (C-1), 141.3 (C-4"), 138.5 (C-
4°’), 138.2 (C-37), 136.6 (C-3""), 135.9 (C-10a), 133.1 (C-2’), 133.0 (C-2"), 131.8 (C-1"), 131.0 (C-5),
130.9 (C-2), 130.2 (C-6), 129.6 (C-5"), 129.5 (C-6), 129.4 (C-9), 128.8 (C-6’"), 128.3 (C-7), 123.1 (q,
IJcr = 289.3 Hz, CF3), 122.1 (C-6a), 122.0 (C-8), 118.5 (C-1""), 117.6 (C-10), 117.3 (C-5), 114.8 [q, 'JcF
=293.4 Hz, C(O)CF;], 86.3 (C-13), 80.3 (C-12), 80.1 (q, *Jcr = 2.6 Hz, C-4a), 73.2 (q, 2Jcr = 31.0 Hz, C-
3), 19.9 Me-4’), 19.7 (Me-3’, Me-3"’), 19.4 (Me-4"") ppm.

F NMR (376.3 MHz, CDCls): 8 -74.6 [q, %Jrr = 2.2 Hz, C(O)CF3], -76.9 (q, ®Jrr = 2.2 Hz, CF3) ppm.
HRMS (ESI-TOF): m/z [M+H]" Caled for C53HcF¢NO,™: 582.1862; found: 582.1867.

1-[1-(4-tert-Butylphenyl)-3-[(4-tert-butylphenyl)ethynyl]|-3-(trifluoromethyl)-3H,4a H-
[1,3]oxazino|3,2-a]quinolin-2-yl]-2,2,2-trifluoroethanone (3d). Analogously, from quinoline 1a (0.013
g, 0.1 mmol) and acetylene 2d (0.051 g, 0.2 mmol) in 0.1 ml MeCN (20-24 °C, 24 h) 1,3-
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oxazinoquinoline 3d (0.048 g, 75%) was obtained as a yellow oil. Eluent was mixture of
chloroform/benzene/ethanol. Initial acetylene 2d was recovered (0.007 g, conversion was 86%). IR
(microlayer): 2235 (C=C), 1711 (C=0), 1655, 1607 (C=C), 1205, 1156, 1090 (C-F) cm.
(35*,4a8*):(3R*,4aS*)-isomers ratio is 50:50 (\H NMR).

(35*,4aS*)-3d: '"H NMR (400.1 MHz, CDCl;): § 7.45-7.35 (m, 6H, H,,",, from Ph), 7.30 (m, 2H, H,,
from Ph), 7.18 (d, *Js9 = 7.3 Hz, 1H, H-7), 6.92 (d, 3Js; = 9.9 Hz, 1H, H-6), 6.89 (m, 1H, H-8), 6.81 (m,
1H, H-9), 6.33 (d, 3J19,1; = 8.1 Hz, 1H, H-10), 6.14 (dd, 3Js, = 4.4 Hz, 3Js7 = 9.9 Hz, 1H, H-5), 5.70 (d,
3Jsa6 = 4.4 Hz, 1H, H-4a), 1.29 (s, 9H, 3Me from 7-Bu), 1.26 (s, 9H, 3Me’ from #-Bu’) ppm.

3C NMR (100.6 MHz, CDCl;): 8 185.0 (q, %Jcr = 35.4 Hz, C-14), 158.1 (C-1), 156.8 (C, from Ph), 153.0
(C, from Ph), 135.3 (C-10a), 132.0 (C,’ from Ph), 131.2 (C; from Ph), 130.4 (C-2), 130.1 (C-6), 129.0
(C-9), 128.5 (C, from Ph; C-7), 126.9 (C,, from Ph), 125.4 (C,,- from Ph), 122.5 (C-8), 122.2 (C-6a),
122.1 (q, 'Jcr = 284.4 Hz, CF;), 118.1 (C-5; C-10), 118.0 (C;: from Ph), 115.0 [q, Jcr = 291.1 Hz,
C(O)CF3], 89.7 (C-13), 80.7 (C-12), 80.4 (C-4a), 75.0 (q, 2Jcr = 31.5 Hz, C-3), 35.3 (C from #-Bu), 35.0
(C’ from #-Bu), 31.3 (3Me from ¢-Bu), 31.2 (3Me’ from #-Bu’) ppm.

9F NMR (376.5 MHz, CDCl5): 6 -73.5 [s, C(O)CF;], -75.5 (s, CF3) ppm.

(3R*4aS*)-3d: '"H NMR (400.1 MHz, CDCl;): é 7.45-7.35 (m, 6H, H,,,, from Ph), 7.30 (m, 2H, H,,
from Ph), 7.16 (d, 3Jso = 7.3 Hz, 1H, H-7), 6.90 (d, 3Js7 = 9.7 Hz, 1H, H-6), 6.87 (m, 1H, H-8), 6.85 (m,
1H, H-9), 6.34 (d, 3Jy011 = 8.0 Hz, 1H, H-10), 6.10 (dd, 3Js5,6 = 4.6 Hz, *Js; = 9.7 Hz, 1H, H-5), 5.89 (d,
3Jsa6 = 4.6 Hz, 1H, H-4a), 1.27 (s, 9H, 3Me from #-Bu), 1.26 (s, 9H, 3Me’ from #-Bu’) ppm.

I3C NMR (100.6 MHz, CDCl,): 8 185.3 (q, 2Jcr = 35.4 Hz, C-14), 155.9 (C, from Ph), 152.8 (C, from
Ph), 152.6 (C-1), 135.7 (C-10a), 132.1 (C,- from Ph), 131.5 (C; from Ph), 130.4 (C-2), 130.1 (C-6), 129.0
(C-9), 128.5 (C, from Ph; C-7), 126.9 (C,, from Ph), 125.5 (C,,- from Ph), 123.3 (q, 'Jcr = 284.4 Hz, CF3),
122.3 (C-6a), 122.2 (C-8), 118.5 (C; from Ph), 117.7 (C-10), 117.6 (C-5), 114.6 [q, 'Jcr = 291.1 Hz,
C(O)CF;], 86.4 (C-13), 81.4 (C-12), 79.8 (q, *Jcr = 2.6 Hz, C-4a), 73.4 (q, 2Jcr = 31.4 Hz, C-3), 35.2 (C
from #-Bu), 35.0 (C’ from #-Bu), 31.3 (3Me from #-Bu), 31.2 (3Me’ from #-Bu’) ppm.

F NMR (376.5 MHz, CDCl3): 6 -72.4 [q, %Jrr = 2.2 Hz, C(O)CF3], -77.2 (q, J¢ ¢ = 2.2 Hz, CF;) ppm.
HRMS (ESI-TOF): m/z [M+H]" Calcd for Cs57H34FsNO,™: 638.2488; found: 638.2462.

Found: C, 69.40; H, 5.15; N, 2.08; F, 17.69. Calc. for C5;H33FsNO, (637.67): C, 69.69; H, 5.22; N, 2.20;
F, 17.88.

1-[1-(4-Chlorophenyl)-3-[(4-chlorophenyl)ethynyl]-3-(trifluoromethyl)-3H,4aH-[1,3]oxazino|[3,2-
alquinolin-2-yl]-2,2,2-trifluoroethanone (3e). Analogously, from quinoline 1a (0.0325 g, 0.25 mmol)
and acetylene 2e (0.117 g, 0.5 mmol) in 0.2 ml MeCN (20-24 °C, 24 h) 1,3-oxazinoquinoline 3e was
obtained. Eluent was mixture of hexane/dichloromethane. First fraction, yellow crystals, 0.124 g, mp 197-
199 °C (hexane), (35*4aS*):(3R* 4aS*)-isomers ratio is 50:50 (°F NMR). Second fraction, yellow
crystals, 0.012 g, mp 190-191 °C (hexane), (35*4aS*):(3R*,4aS*)-isomers ratio is 100:0. Total yield
0.134 g, 90%, (35*,4aS*):(3R*,4aS*)-isomers ratio is 55:45 (1°F NMR).

(35*4aS*)-3e: '"H NMR (400.1 MHz, CDCl;): 6 7.42 (m, 4H, H,, , from Ph), 7.37 (m, 2H, H,, from Ph),
7.29 (m, 2H, H,,- from Ph), 7.23 (d, 3J73 = 7.3 Hz, 1H, H-7), 6.97 (d, 1H, H-6), 6.92(m, 1H, H-8), 6.90
(m, 1H, H-9), 6.31 (d, *Jy,10 = 8.0 Hz, 1H, H-10), 6.17 (dd, 3J4, 5 = 4.4 Hz, *J5c = 9.8 Hz, 1H, H-5), 5.67
(d, 3J4a5 = 4.4 Hz, 1H, H-4a) ppm.

BC NMR (100.6 MHz, CDCl;): 6 184.2 (q, 2Jcr = 36.1 Hz, C-14), 156.9 (C-1), 139.2 (C, from Ph), 135.5
(C-10a), 135.0 (C, from Ph), 133.3 (C, from Ph), 132.2 (C; from Ph), 131.0 (C-2), 130.3 (C, ,, from Ph),
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130.1 (C-6), 129.1 (C-9), 128.6 (C,, from Ph), 128.5 (C-7), 122.9 (C-8), 122.1 (C-6a), 121.7 (q, 'Jcr =
286.0 Hz, CF;), 119.1 (C;: from Ph ), 117.8 (C-10), 117.7 (C-5), 115.2 [q, 'Jcr = 293.8 Hz, C(O)CF;],
88.4 (C-13), 81.8 (C-12), 79.8 (C-4a), 74.6 (q, 2Jcr = 35.0 Hz, C-3) ppm.

F NMR (376.3 MHz, CDCl5): 6 -73.7 [s, C(O)CF;], -78.6 (s, CF3) ppm.

(3R*4aS*)-3e: 'H NMR (400.1 MHz, CDCls): 6 7.45 (m, 2H, H,, from Ph), 7.43 (m, 4H, H,, from Ph),
7.30 (m, 2H, H,, from Ph), 7.21 (d, 3J;5 = 7.3 Hz, 1H, H-7), 6.97 (d, 1H, H-6), 6.92(m, 1H, H-8), 6.90
(m, 1H, H-9), 6.35 (d, 3Js,10 = 7.2 Hz, 1H, H-10), 6.11 (dd, 3J4,5 = 4.5 Hz, 3J5 5 = 9.7 Hz, 1H, H-5), 5.91
(d, 3J4a5 = 4.5 Hz, 1H, H-4a) ppm.

3BC NMR (100.6 MHz, CDCl5): 8 185.1 (q, 2Jcr = 37.2 Hz, C-14), 151.1 (C-1), 138.4 (C, from Ph), 135.8
(C-10a), 134.5 (C, from Ph), 133.4 (C,  from Ph), 132.5 (C; from Ph), 131.2 (C-6), 131.1 (C-2), 130.3
(C,,» from Ph), 129.0 (C-9), 128.7 (C,, from Ph), 128.6 (C-7), 123.0 (q, 'Jcr = 289.3 Hz, CF;), 122.5 (C-
8), 122.2 (C-6a), 119.6 (C;  from Ph), 117.4 (C-10), 117.2 (C-5), 114.7 [q, 'Jcr = 293.0 Hz, C(O)CF3],
85.1 (C-13), 82.1 (C-12), 80.3 (q, “Jcr = 2.6 Hz, C-4a), 73.1 (q, 2Jcr = 31.7 Hz, C-3) ppm.

F NMR (376.3 MHz, CDCl5): 6 -74.7 [q, ®Jgr = 2.2 Hz, C(O)CF3], -76.9 (q, Jr r = 2.2 Hz, CF;) ppm.
HRMS (ESI-TOF): m/z [M+H]* Calcd for CyoHcCl,FsNO,*: 594.0457; found: 594.0461.

1-[1-(4-Bromophenyl)-3-[(4-bromophenyl)ethynyl]-3-(trifluoromethyl)-3H,4aH-[1,3]oxazino|[3,2-
alquinolin-2-yl]-2,2,2-trifluoroethanone (3f). Analogously, from quinoline 1a (0.039 g, 0.3 mmol) and
acetylene 2f (0.166 g, 0.6 mmol) in 0.3 ml MeCN (20-24 °C, 4 h) 1,3-oxazinoquinoline 3f (0.114 g, 56%)
was obtained as a yellow oil. Eluent was mixture of chloroform/benzene/ethanol. IR (microlayer): 2237
(C=0), 1712 (C=0), 1655 (C=C), 1204, 1158, 1098 (C-F) cm’!. (35*4aS*):(3R*,4aS*)-isomers ratio is
60:40 ("H NMR).

(35*,4a8*)-3f: 'TH NMR (400.1 MHz, CDCls): 8 7.55 (m, 2H, H,, from Ph), 7.42 (m, 2H, H,,- from Ph),
7.35-7.27 (m, 4H, H,, from Ph), 7.20 (m, 1H, H-7), 6.90 (m, 3H, H-6, H-8, H-9), 6.30 (m, 1H, H-10),
6.14 (dd, 3Js,6 = 4.4 Hz, 3Js; = 9.6 Hz, 1H, H-5), 5.66 (d, 3Js,6 = 4.4 Hz, 1H, H-4a) ppm.

3C NMR (100.6 MHz, CDCl5): 6 184.0 (q, 2Jcr = 35.5 Hz, C-14), 157.0 (C-1), 135.1 (C-10a), 133.8 (C,-
from Ph), 133.4 (C,, from Ph), 132.8 (C; from Ph), 131.8 (C, - from Ph), 130.2 (C-6), 129.3 (C-9), 128.7
(C-7), 128.5 (C-2), 127.9 (C, from Ph), 124.3 (C, from Ph), 123.2 (C-8), 122.3 (C-6a), 121.8 (q, 'Jcr =
284.6 Hz, CF3), 119.7 (C;- from Ph), 118.0 (C-10), 117.8 (C-5), 115.5 [q, 'Jcr = 291.3 Hz, C(O)CF;], 88.7
(C-13), 82.0 (C-12), 80.0 (C-4a), 75.0 (q, 2Jcr = 31.0 Hz, C-3) ppm.

9F NMR (376.5 MHz, CDCl3): 8 -72.2 [s, C(O)CF;], -77.1 (s, CF3) ppm.

(3R*,4aS*)-3f: 'TH NMR (400.1 MHz, CDCl): & 7.55 (m, 2H, H,, from Ph), 7.42 (m, 2H, H,,- from Ph),
7.35-7.27 (m, 4H, H, ,- from Ph), 7.20 (m, 1H, H-7), 6.90 (m, 3H, H-6, H-8, H-9), 6.30 (m, 1H, H-10),
6.07 (dd, 3Js,6 = 4.4 Hz, 3Js; = 9.6 Hz, 1H, H-5), 5.86 (d, 3Js,6 = 4.4 Hz, 1H, H-4a) ppm.

BC NMR (100.6 MHz, CDCl5): 8 185.2 (q, %Jcr = 36.4 Hz, C-14), 151.3 (C-1), 135.2 (C-10a), 133.6 (C,-
from Ph), 133.4 (C,, from Ph), 133.1 (C; from Ph), 131.7 (C,,- from Ph), 131.4 (C, from Ph), 130.4 (C-6),
129.3 (C-9), 128.8 (C-7), 128.5 (C-2), 127.0 (C, from Ph), 124.0 (C, from Ph), 122.7 (C-8), 122.3 (C-
6a), 122.2 (q, 'Jer = 284.2 Hz, CF;), 120.2 (C;- from Ph), 117.4 (C-10), 117.0 (C-5), 115.0 [q, JcF =
290.8 Hz, C(O)CF;], 85.3 (C-13), 82.6 (C-12), 80.5 (q, *Jcr = 2.0 Hz, C-4a), 73.5 (q, 2Jcr = 31.5 Hz, C-3)
ppm.

F NMR (376.5 MHz, CDCl3): 8 -73.2 [q, %Jgr = 2.2 Hz, C(O)CF;], -75.4 (q, ®Jrf = 2.2 Hz, CF3) ppm.
HRMS (ESI-TOF): m/z [M+H]" Caled for C,9H¢Br,FgNO,": 681.9446; found: 681.9415.
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Found: C, 50.69; H, 2.14; N, 1.98; Br, 23.48; F, 16.94. Calc. for C,oH,5Br,FsNO, (683.24): C, 50.98; H,
2.21; N, 2.05; Br, 23.39; F, 16.68.

2,2,2-Trifluoro-1-[1-(4-methoxyphenyl)-3-[(4-methoxyphenyl)ethynyl]-3-(trifluoromethyl)-3H,4aH-
[1,3]oxazino|3,2-a]quinolin-2-yl]ethanone (3g). Analogously, from quinoline 1a (0.039 g, 0.3 mmol)
and acetylene 2g (0.137 g, 0.6 mmol) in 0.3 ml MeCN (20-24 °C, 3 h) 1,3-oxazinoquinoline 3g (0.123 g,
74%) was obtained as a bright-yellow oil. Eluent was mixture of chloroform/benzene/ethanol. Initial
acetylene 2g was recovered (0.008 g, conversion was 94%). IR (microlayer): 2232 (C=C), 1705 (C=0),
1655, 1604 (C=C), 1202, 1177, 1158, 1095 (C-F) cm™'. (35*,4aS*):(3R*,4aS*)-isomers ratio is 50:50 ('H
NMR).

(35*4aS*)-3g: 'H NMR (400.1 MHz, CDCls): 6 7.45-7.35 (m, 4H, H,,- from Ph), 7.19 (d, 3Js9 = 7.0 Hz,
1H, H-7), 6.95-6.80 (m, 7H, H-6, H-8, H-9, H,,, ,,» from Ph), 6.37 (d, 3J19,;; = 8.0 Hz, 1H, H-10), 6.14 (dd,
3sa6 = 4.4 Hz, 3Js7 = 9.6 Hz, 1H, H-5), 5.69 (d, 3Js,6 = 4.4 Hz, 1H, H-4a), 3.82 (s, 3H, OMe), 3.76 (s,
3H, OMe’) ppm.

3C NMR (100.6 MHz, CDCls): & 184.5 (q, 2Jcr = 35.5 Hz, C-14), 163.4 (C, from Ph), 160.6 (C, from
Ph), 158.3 (C-1), 135.3 (C-10a), 133.8 (C, from Ph), 132.1 (C, from Ph), 130.1 (C-6), 129.0 (C-9), 128.5
(C-2; C-7), 126.4 (C; from Ph), 122.6 (C-8), 122.2 (C-6a), 120.7 (q, 'Jcr = 284.7 Hz, CF;), 118.1 (C-10),
118.0 (C-5), 115.4 (C,, from Ph), 115.1 [q, 'Jcr = 291.0 Hz, C(O)CF;], 114.0 (C,,- from Ph), 113.1 (C;:
from Ph), 89.6 (C-13), 80.7 (C-12), 79.7 (C-4a), 74.8 (q, >Jcr = 31.2 Hz, C-3), 55.6 (OMe), 55.4 (OMe’)
ppm.

9F NMR (376.5 MHz, CDCls): 6 -72.2 [s, C(O)CF3], -77.4 (s, CF3) ppm.

(3R*,4aS*)-3g: 'H NMR (400.1 MHz, CDCls):  7.45-7.35 (m, 4H, H,,- from Ph), 7.15 (d, 3Js9 = 6.8 Hz,
1H, H-7), 6.95-6.80 (m, 7H, H-6, H-8, H-9, H,, ,,- from Ph), 6.37 (d, 3J,0,1; = 8.0 Hz, 1H, H-10), 6.06 (dd,
3sas = 4.4 Hz, 3Js7 = 9.4 Hz, 1H, H-5), 5.88 (d, 3Js, = 4.4 Hz, 1H, H-4a), 3.82 (s, 3H, OMe), 3.76 (s,
3H, OMe’) ppm.

3C NMR (100.6 MHz, CDCls): 8 185.4 (q, 2Jcr = 36.2 Hz, C-14), 162.7 (C, from Ph), 160.5 (C,- from
Ph), 152.5 (C-1), 135.7 (C-10a), 133.9 (C,- from Ph), 132.1 (C, from Ph), 130.3 (C-6), 129.0 (C-9),
128.6 (C-7), 128.5 (C-2), 126.7 (C; from Ph), 122.3 (C-6a; C-8), 122.1 (q, 'Jcr = 284.7 Hz, CF;), 117.7
(C-10), 117.6 (C-5), 115.4 (C,, from Ph), 114.9 [q, 'Jcr = 290.8 Hz, C(O)CF;], 114.1 (C,, from Ph),
113.6 (C; from Ph), 86.2 (C-13), 80.3 (q, “Jcr = 2.6 Hz, C-4a), 80.1 (C-12), 73.3 (q, 2Jcr = 31.1 Hz, C-3),
55.6 (OMe’), 55.4 (OMe) ppm.

F NMR (376.5 MHz, CDCls): 8 -73.4 [q, %Jgr = 2.2 Hz, C(O)CF;], -75.5 (q, ®Jsr = 2.2 Hz, CF3) ppm.
HRMS (ESI-TOF): m/z [M+H]" Caled for C5;Hp,F¢NO,™: 586.1448; found: 586.1423.

Found: C, 63.30; H, 3.48; N, 2.68; F, 19.13. Calc. for C5;H,;FsNO, (585.50): C, 63.59; H, 3.62; N, 2.39;
F, 19.47.
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2,2,2-Trifluoro-1-[1-[4-(methylthio)phenyl]-3-{[4-(methylthio)phenyl]ethynyl}-3-(trifluoromethyl)-
3H,4aH-[1,3]oxazino|[3,2-a]quinolin-2-yl]ethanone (3h). Analogously, from quinoline 1a (0.0325 g,
0.25 mmol) and acetylene 2h (0.122 g, 0.5 mmol) in 0.2 ml MeCN (20-24 °C, 24 h) 1,3-oxazinoquinoline
3h was obtained. Eluent was mixture of hexane/dichloromethane. First fraction, yellow-brown crystals,
0.012 g, mp 88-90 °C (hexane), (35*4aS*):(3R* 4aS*)-isomers ratio is 13:87 (°F NMR). Second
fraction, yellow-brown crystals, 0.118 g, mp 131-133 °C (hexane), (35*,4aS5*):(3R*,4a5*)-isomers ratio is
50:50. Total yield 0.130 g, 84%, (35*,4aS*):(3R*,4aS*)-isomers ratio is 45:55 ('°F NMR).

(35*,4a8*)-3h: '"H NMR (400.1 MHz, CDCl;): 6 7.44 (m, 2H, H, from Ph), 7.38 (m, 2H, H, from Ph),
7.25 (m, 2H, H,, from Ph), 7.21 (m, 1H, H-7), 7.16 (m, 2H, H,, from Ph), 6.96 (m, 1H, H-6), 6.93 (m, 1H,
H-8), 6.89 (m, 1H, H-9), 6.42 (d, 3J519 = 8.2 Hz, 1H, H-10), 6.19 (dd, 3J4,5 = 4.6 Hz, *J5c = 10.2 Hz, 1H,
H-5), 5.73 (d, 3J4,5 = 4.6 Hz, 1H, H-4a), 2.51 (s, 3H, SMe), 2.46 (s, 3H, SMe’) ppm.

BC NMR (100.6 MHz, CDCl5): 6 184.2 (q, 2Jcr = 36.5 Hz, C-14), 157.9 (C-1), 145.9 (C, from Ph), 141.1
(C,> from Ph), 134.9 (C-10a), 132.4 (C,> from Ph), 132.3 (C,, from Ph), 130.2 (C,, from Ph), 130.1
(Cifrom Ph), 130.0 (C-2), 129.9 (C-6), 128.9 (C-9, C, from Ph), 128.4 (C-7), 126.1 (C-8), 122.6 (C-6a),
121.8 (q, 'Jcr = 286.8 Hz, CF3), 117.8 (C-5, C-10), 116.7 (C; from Ph), 114.8 [q, 'Jcr = 293.4 Hz,
C(O)CFs], 89.2 (C-13), 81.6 (C-12), 79.7 (C-4a), 74.8 (q, 2Jcr = 34.6 Hz, C-3), 15.0 (SMe), 14.6 (SMe’)
ppm.

9F NMR (376.3 MHz, CDCl3): 8 -73.6 [s, C(O)CF;], -78.7 (s, CF3) ppm.

(3R*4aS*)-3h: 'H NMR (400.1 MHz, CDCl3): 6 7.44 (m, 2H, H, from Ph), 7.40 (m, 2H, H,- from Ph),
7.25 (m, 2H, H,, from Ph), 7.23 (m, 1H, H-7), 7.18 (m, 2H, H,,- from Ph), 6.96 (m, 1H, H-6), 6.93 (m, 1H,
H-8), 6.89 (m, 1H, H-9), 6.42 (d, 3J,1o = 8.4 Hz, 1H, H-10), 6.11 (dd, 3J4,5 = 4.7 Hz, 3J5 s = 10.1 Hz, 1H,
H-5), 5.92 (d, 3J4.5 = 4.7 Hz, 1H, H-4a), 2.20 (s, 3H, SMe), 2.46 (s, 3H, SMe”) ppm.

BC NMR (100.6 MHz, CDCl;): 6 185.1 (q, 2Jcr = 37.6 Hz, C-14), 152.0 (C-1), 144.7 (C, from Ph), 140.8
(Ci>p from Ph), 135.3 (C-10a), 132.4 (C,,,> from Ph), 130.2 (C,,> from Ph), 129.9 (C-2, C-6), 129.7 (C;
from Ph), 128.9 (C-9, C, from Ph), 128.5 (C-7), 125.4 (C-8), 123.0 (q, 'Jcr = 289.3 Hz, CF3), 122.2 (C-
6a), 117.3 (C-5, C-10), 114.4 [q, 'Jcr = 293.0 Hz, C(O)CF;], 85.8 (C-13), 81.0 (C-12), 80.2 (q, *Jcr = 2.6
Hz, C-4a), 74.8 (q, 2Jcr = 31.3 Hz, C-3), 15.0 (SMe), 14.6 (SMe’) ppm.

9F NMR (376.3 MHz, CDCls): 8 -74.7 [q, ®Jgr = 2.2 Hz, C(O)CF3], -76.9 (q, ®Jrr = 2.2 Hz, CF3) ppm.
HRMS (ESI-TOF): m/z [M+H]* Calcd for C3;H»,F¢NO,S,*: 618.0991; found: 618.0990.

2,2,2-Trifluoro-1-[1-(4-methoxyphenyl)-3-[(4-methoxyphenyl)ethynyl]|-5-methyl-3-
(trifluoromethyl)-3H,4aH-[1,3]oxazino[3,2-a]quinolin-2-yl]ethanone  (3i). = Analogously, from
quinoline 1b (0.021 g, 0.15 mmol) and acetylene 2g (0.068 g, 0.3 mmol) (20-24 °C, 6 h) 1,3-
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oxazinoquinoline 3i (0.072 g, 80%) was obtained as a yellow oil. Eluent was mixture of
chloroform/benzene/ethanol. Initial acetylene 2g was recovered (0.009 g, conversion was 87%). IR
(microlayer): 2231 (C=C), br 1694 (C=0), 1604 (C=C), 1177, 1074 (C-F) cm™!. (35*4aS*):(3R* 4aS5*)-
isomers ratio is 75:25 ("H NMR).

(3S*,4aS*)-3i: 'H NMR (400.1 MHz, CDCl;): 6 7.39 (m, 4H, H,, from Ph), 7.12 (d, 3Js9 = 7.0 Hz, 1H,
H-7), 6.95-6.75 (m, 6H, H-8, H-9, H,, ,,- from Ph), 6.63 (s, 1H, H-6), 6.32 (d, 3J;0; = 8.0 Hz, 1H, H-10),
5.46 (s, 1H, H-4a), 3.84 (s, 3H, OMe), 3.79 (s, 3H, OMe’), 2.17 (s, 3H, Me) ppm.

3C NMR (100.6 MHz, CDCls): & 184.4 (q, 2Jcr = 35.3 Hz, C-14), 163.4 (C, from Ph), 160.6 (C, from
Ph), 158.2 (C-1), 134.1 (C-10a), 133.8 (C,- from Ph), 132.2 (C, from Ph), 128.5 (C-2; C-9), 127.8 (C-7),
127.6 (C-5), 127.5 (C; from Ph), 125.7 (C-6), 123.2 (C-8), 122.7 (C-6a), 120.4 (q, 'Jcr = 284.4 Hz, CF;),
117.8 (C-10), 115.4 (C,, from Ph), 114.9 [q, 'Jcr = 290.7 Hz, C(O)CF;], 114.1 (C,, from Ph), 113.3 (C;:
from Ph), 89.3 (C-13), 83.5 (C-4a), 80.2 (C-12), 74.7 (q, 2Jcr = 31.0 Hz, C-3), 55.7 (OMe), 55.5 (OMe’),
19.4 (Me) ppm.

%F NMR (376.5 MHz, CDCly): 6 -72.0 [s, C(O)CF3], -77.2 (s, CF3) ppm.

(3R*,4a5*)-3i: 'H NMR (400.1 MHz, CDCl;): 6 7.39 (m, 4H, H,,- from Ph), 7.09 (d, 3Jso = 7.0 Hz, 1H,
H-7), 6.95-6.75 (m, 6H, H-8, H-9, H,, ,,- from Ph), 6.61 (s, 1H, H-6), 6.32 (d, 3J;0; = 8.0 Hz, 1H, H-10),
5.70 (s, 1H, H-4a), 3.84 (s, 3H, OMe), 3.78 (s, 3H, OMe’), 2.13 (s, 3H, Me) ppm.

The signals of (3R*,4a5*)-3n in the 13C NMR spectrum are overlapped with those of the major isomer.

F NMR (376.5 MHz, CDCls): 8 -73.4 [q, %Jgr = 2.2 Hz, C(O)CF3], -75.2 (q, ®Jrr = 2.2 Hz, CF3) ppm.
HRMS (ESI-TOF): m/z [M+H]" Caled for C5,Hp4F¢NO4™: 600.1604; found: 600.1582.

Found: C, 63.82; H, 3.85; N, 2.27; F, 18.74. Calc. for C5,H3FsNO,4 (599.53): C, 64.11; H, 3.87; N, 2.34;
F, 19.01.

2,2,2-Trifluoro-1-[10-methyl-1-phenyl-3-(phenylethynyl)-3-(trifluoromethyl)-3H,4a H-
[1,3]oxazino[3,2-a]quinolin-2-yl]ethanone (3j). Analogously, from quinoline 1e (0.036 g, 0.25 mmol)
and acetylene 2a (0.099 g, 0.5 mmol) in 0.2 ml MeCN (20-24 °C, 204 h) 1,3-oxazinoquinoline 3j was
obtained as pale yellow crystals, 0.074 g, 87%, mp 177-179 °C (hexane). Eluent was mixture of
hexane/dichloromethane. Mixture of three isomers, ratio is 26:53:21 ("°F NMR). Initial acetylene 2a was
recovered (0.037 g, conversion was 62%).

(3S*,4aS*)-diastereomer, (3S*,4aS™*)-diastereomer, (3R*,4aS*)-diastereomer
atropomer A atropomer B
(35*4a5%)-3j(A): 'H NMR (400.1 MHz, CDCl;): 8 7.47 (m, 2H, H, from Ph), 7.40-7.30 (m, 8H,
Ho'imm’pp from Ph), 7.01 (m, 1H, H-7), 6.99 (m, 1H, H-8), 6.81 (dd, 3Js56 = 9.4 Hz, 1H, H-6), 6.72 (m,
1H, H-9), 6.18 (dd, *J4,5 = 4.1 Hz, 3J55 = 9.0 Hz, 1H, H-5), 5.73 (d, 3J4,5 = 4.1 Hz, 1H, H-4a), 1.87 (s,
3H, Me) ppm.
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3C NMR (100.6 MHz, CDCl5): & 183.2 (q, %Jcr = 35.8 Hz, C-14), 157.2 (C-1), 134.6 (C-10a), 133.1 (C,
from Ph), 133.0 (C; from Ph), 132.1 (C,- from Ph), 132.0 (C-9), 130.9 (C,,- from Ph), 130.1 (C-6), 129.7
(C-2), 129.5 (C, from Ph), 128.2 (C,, from Ph), 126.7 (C, from Ph), 125.3 (C-10), 124.4 (C-7), 123.3 (C-
8), 122.5 (q, 'Jcr = 291.2 Hz, CF3), 122.4 (C-6a), 120.7 (C; from Ph), 117.6 (C-5), 115.0 [q, 'Jcr = 292.7
Hz, C(O)CF;], 88.9 (C-13), 81.1 (C-4a), 80.6 (C-12), 74.8 (q, 2Jcr = 34.3 Hz, C-3), 21.2 (Me) ppm.

9F NMR (376.3 MHz, CDCls): 6 -73.4 [s, C(O)CF3], -75.3 (s, CF3) ppm.

(35*,4a5%)-3j(B): 'H NMR (400.1 MHz, CDCls): § 7.30 (m, 2H, H, from Ph), 7.40-7.30 (m, 6H, H, ;. »-
from Ph), 7.10 (t, 3J;5 = 7.1 Hz, *Jg9 = 7.1 Hz, 1H, H-8), 7.01 (m, 1H, H-7), 6.92 (m, 2H, H,, from Ph),
6.71 (m, 1H, H-6), 6.61 (d, 3*Js9 = 7.1 Hz, 1H, H-9), 6.14 (dd, 3Js,5 = 4.3 Hz, 3Js5 = 9.9 Hz, 1H, H-5),
5.73 (d, 3J4,5s = 4.3 Hz, 1H, H-4a), 1.67 (s, 3H, Me) ppm.

3C NMR (100.6 MHz, CDCl5): & 185.0 (q, %Jcr = 36.5 Hz, C-14), 161.2 (C-1), 134.8 (C-10a), 133.5 (C,
from Ph), 133.4 (C; from Ph), 132.1 (C, from Ph, C-9), 130.8 (C,,- from Ph), 129.9 (C-6), 129.5 (C-2),
129.1 (C,> from Ph), 128.3 (C,, from Ph), 126.2 (C, from Ph), 126.1 (C-10), 124.4 (C-7), 123.3 (C-8),
122.8 (q, 'Jop = 187.7 Hz, CF3), 122.4 (C-6a), 120.7 (C; from Ph), 117.6 (C-5), 114.7 [q, 'Jcr = 291.9 Hz,
C(O)CF3], 89.7 (C-13), 81.4 (C-4a), 81.1 (C-12), 74.3 (q, 2Jcr = 32.8 Hz, C-3), 20.8 (Me) ppm.

9F NMR (376.3 MHz, CDCls): 6 -73.4 [s, C(O)CF3], -76.8 (s, CF3) ppm.

(3R*,4a5%)-3j: 'H NMR (400.1 MHz, CDCls): & 7.47 (m, 2H, H, from Ph), 7.40-7.30 (m, 8H, H, ump,’
from Ph), 7.10 (t, 3J753 = 8.0 Hz, 3J3 9 = 8.0 Hz, 1H, H-8), 7.01 (m, 1H, H-7), 6.71 (m, 1H, H-6), 6.60 (d,
3Js9 = 8.0 Hz, 1H, H-9), 6.38 (dd, 3J4,5 = 1.3 Hz, 3Js s = 9.4 Hz, 1H, H-5), 5.81 (br s, 1H, H-4a), 1.72 (s,
3H, Me) ppm.

3C NMR (100.6 MHz, CDCls): 8 185.3 (q, 2Jcr = 36.5 Hz, C-14), 151.9 (C-1), 134.3 (C-10a), 133.9 (C;
from Ph), 132.9 (C, from Ph), 132.1 (C, from Ph), 131.9 (C-9), 130.9 (C,,- from Ph), 130.3 (C-6), 129.3
(C-2), 129.2 (C, from Ph), 128.2 (C,, from Ph), 127.5 (C, from Ph), 125.8 (C-10), 124.4 (C-7), 123.6 (C-
6a), 123.4 (C-8), 122.9 (q, 'Jcr = 285.6 Hz, CF3), 120.7 (C;- from Ph), 117.7 (C-5), 115.3 [q, 'Jcr = 285.6
Hz, C(O)CF;], 85.9 (C-13), 81.9 (C-12), 80.6 (C-4a), 73.3 (q, %2Jcr = 35.0 Hz, C-3), 18.3 (Me) ppm.

F NMR (376.3 MHz, CDCl3): 6 -74.5 [q, %J¢ ¢ = 2.0 Hz, C(O)CF3], -76.4 (q, %Jr ¢ = 2.0 Hz, CF;) ppm.
HRMS (ESI-TOF): m/z [M+H]" Calcd for C30H0FsNO,": 540.1393; found: 540.1393.

1-Phenyl-3-(phenylethynyl)-2-(trifluoroacetyl)-3-(trifluoromethyl)-3H,4aH-[1,3]oxazino|[3,2-
a]quinoline-7-carbonitrile (3k). Analogously, from quinoline 1d (0.0385 g, 0.25 mmol) and acetylene
2a (0.099 g, 0.5 mmol) in 0.2 ml MeCN (20-24 °C, 24 h) 1,3-oxazinoquinoline 3k was obtained as pale
yellow crystals, 0.124 g, 90%, mp 107-109 °C (hexane), (35*,4aS%*):(3R*,4aS*)-1somers ratio is 41:59
("F NMR). Eluent was mixture of hexane/dichloromethane.

(35*4aS*)-3k: '"H NMR (400.1 MHz, CDCl;): § 7.60-7.30 (m, 11H, H, " m"p, from Ph, H-8), 7.24 (d,
3Js6 = 7.6 Hz, 1H, H-6), 6.95 (t, 3Js9 = 8.1 Hz, 3J5 19 = 8.1 Hz, 1H, H-9), 6.60 (d, >Js 10 = 8.1 Hz, 1H, H-
10), 6.43 (dd, 3Js¢ = 10.0 Hz, 3J4, s = 4.4 Hz, 1H, H-5), 5.79 (d, 3J4. 5 = 4.4 Hz, 1H, H-4a) ppm.

3C NMR (100.6 MHz, CDCl5): & 184.4 (q, %Jcr = 36.7 Hz, C-14), 156.0 (C-1), 135.6 (C-10a), 133.0 (C,
from Ph), 132.8 (C; from Ph), 132.0 (C, from Ph), 130.1 (C, ,, from Ph), 129.8 (C-2), 129.5 (C-9), 128.9
(C,- from Ph), 128.2 (C,,- from Ph), 126.4 (C-8), 126.1 (C-6), 123.8 (C-6a), 121.7 (q, 'Jcr = 286.0 Hz,
CF3), 121.4 (C-5, C-10), 120.9 (C;: from Ph), 116.6 (CN), 115.0 [q, 'Jcr = 293.4 Hz, C(O)CF3], 111.0 (C-
7), 90.2 (C-13), 80.7 (C-12), 79.1 (C-4a), 74.8 (q, 2Jcr = 34.8 Hz, C-3) ppm.

9F NMR (376.3 MHz, CDCl5): 6 -74.1 [s, C(O)CF;], -78.6 (s, CF3) ppm.
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(3R*4aS%*)-3k: '"H NMR (400.1 MHz, CDCl;): 6 7.60-7.30 (m, 11H, H, 5" jm"p, from Ph, H-8), 7.20 (d,
3Js6 = 8.6 Hz, 1H, H-6), 6.91 (t, *J39 = 8.1 Hz, 3Jy 19 = 8.1 Hz, 1H, H-9), 6.63 (dd, *Js5 = 8.6 Hz, 3Jy,5 =
4.6 Hz, 1H, H-5), 6.62 (q, *Js,10 = 8.1 Hz, 1H, H-10), 5.99 (d, 3J4,5 = 4.6 Hz, 1H, H-4a) ppm.

3C NMR (100.6 MHz, CDCl;): 6 184.8 (q, 2Jcr = 37.6 Hz, C-14), 150.9 (C-1), 135.9 (C-10a), 133.2 (C;
from Ph), 132.3 (C, from Ph), 132.2 (C, from Ph), 130.1 (C, ,, from Ph), 129.8 (C-2), 129.5 (C-9), 128.9
(C, from Ph), 128.3 (C,,- from Ph), 126.4 (C-8), 126.2 (C-6), 124.0 (C-6a), 122.8 (q, 'Jcr = 289.2 Hz,
CF3), 121.6 (C;> from Ph), 120.9 (C-5, C-10), 116.7 (CN), 114.6 [q, 'Jcr = 293.0 Hz, C(O)CF3], 111.0 (C-
7), 86.7 (C-13), 80.1 (C-12), 79.6 (q, *Jcr = 3.0 Hz, C-4a), 73.4 (q, >Jcr = 32.1 Hz, C-3) ppm.

YF NMR (376.3 MHz, CDCls): 8 -74.8 [q, %Jgr = 2.2 Hz, C(O)CF3], -76.9 (q, ®Jrr = 2.2 Hz, CF3) ppm.
HRMS (ESI-TOF): m/z [M+H]* Caled for C30H;7FsN,O,": 551.1189; found: 551.1189.

1-[8-Chloro-1-henyl-3-(phenylethynyl)-3-(trifluoromethyl)-3H,4aH-[1,3]oxazino|[3,2-a]quinolin-2-
yl]-2,2,2-trifluoroethanone (31). Analogously, from quinoline 1e (0.082 g, 0.5 mmol) and acetylene 2a
(0.198 g, 1 mmol) (20-24 °C, 24 h) 1,3-oxazinoquinoline 31 (0.162 g, 75%) was obtained as a yellow
powder, mp 188-189 °C (ethanol). Eluent was mixture of chloroform/benzene/ethanol. Initial quinoline 1e
(0.024 g, conversion was 71%) and acetylene 2a (0.046 g, conversion was 77%) were recovered. IR
(microlayer): 2235 (C=C), 1707 (C=0), 1655 (C=C), 1199, 1160, 1098 (C-F) cm.
(35*,4a8*):(3R*,4aS*)-isomers ratio is 40:60 (\H NMR).

(35*,4aS5%)-31: '"H NMR (400.1 MHz, CDCl): $ 7.54 (m, 1H, H, from Ph), 7.44 (m, 6H, H,,",, from Ph),
7.35-7.28 (m, 3H, H,,",,» from Ph), 7.19 (d, “J5 10 = 2.3 Hz, 1H, H-7), 6.87 (d, *Js; = 9.9 Hz, 1H, H-6),
6.81 (dd, 4']8,10 =23 HZ, 3J10,11 =8.8 HZ, IH, H-9), 6.25 (d, SJ]O,H =8.8 HZ, IH, H-IO), 6.22 (dd, 3J5a,6 =
4.4 Hz,3Js7=9.9 Hz, 1H, H-5), 5.70 (d, 3J5,6 = 4.4 Hz, 1H, H-4a) ppm.

3C NMR (100.6 MHz, CDCl;): 6 184.5 (q, 2Jcr = 35.7 Hz, C-14), 157.6 (C-1), 133.6 (C-10a; C; from
Ph), 133.0 (C, from Ph), 132.3 (C,  from Ph), 130.1 (C-2; C,,, from Ph), 129.8 (C-6), 129.2 (C, from
Ph), 128.8 (C-9), 128.5 (C,,- from Ph), 128.0 (C-7), 127.8 (C-8), 123.6 (C-6a), 121.9 (q, 'Jcr = 284.3 Hz,
CF;), 120.7 (C; from Ph), 119.4 (C-10), 119.1 (C-5), 115.3 [q, 'Jcr = 291.1 Hz, C(O)CF;], 89.8 (C-13),
84.9 (C-12), 79.7 (C-4a), 74.9 (q, 2Jcr = 31.2 Hz, C-3) ppm.

F NMR (376.5 MHz, CDCls): 6 -72.5 [s, C(O)CF3], -77.2 (s, CF3) ppm.

(3R*,4aS*%)-31: 'H NMR (400.1 MHz, CDCl,): $ 7.52-7.42 (m, 7H, H,,",n,, from Ph), 7.33-7.28 (m, 3H,
H,,, from Ph), 7.13 (d, “J5 0 = 2.4 Hz, 1H, H-7), 6.83 (d, *Js7 = 9.6 Hz, 1H, H-6), 6.75 (d, 3Ji011 = 9.8
Hz, 1H, H-9), 6.26 (d, *J1011 = 9.8 Hz, 1H, H-10), 6.13 (dd, 3J5,6 = 4.4 Hz, 3Js7 = 9.6 Hz, 1H, H-5), 5.90
(d, 3Jsa.6 = 4.4 Hz, 1H, H-4a) ppm.

3C NMR (100.6 MHz, CDCl;): 6 185.2 (q, 2Jcr = 36.9 Hz, C-14), 152.0 (C-1), 133.9 (C-10a; C; from
Ph), 132.3 (C,, from Ph), 132.2 (C-2), 130.1 (C, ,, from Ph), 129.5 (C-6), 129.4 (C, from Ph), 128.7 (C-
9), 128.4 (C,,- from Ph), 128.0 (C-7), 127.5 (C-8), 123.7 (C-6a), 123.1 (q, 'Jcr = 287.4 Hz, CF3), 121.2
(C;» from Ph), 118.9 (C-10), 118.8 (C-5), 114.9 [q, 'Jcr = 291.1 Hz, C(O)CF;], 86.5 (C-13), 81.4 (C-12),
80.2 (q, *Jcr = 2.6 Hz, C-4a), 73.4 (q, 2Jcr = 31.8 Hz, C-3) ppm.

F NMR (376.5 MHz, CDCl3): 6 -73.4 [q, %Jrr = 2.2 Hz, C(O)CF3], -75.5 (q, J¢r = 2.2 Hz, CF;) ppm.
HRMS (ESI-TOF): m/z [M+H]" Calcd for C,oH;CIFsNO,": 560.0847; found: 560.0828.

Found: C, 61.92; H, 3.03; N, 2.52; Cl, 6.10; F, 20.47. Calc. for C,oHcCIFsNO, (559.89): C, 62.21; H,
2.88; N, 2.50; Cl, 6.33; F, 20.36.
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1-[1-(4-Bromophenyl)-3-[(4-bromophenyl)ethynyl]-8-chloro-3-(trifluoromethyl)-3H,4a H-
[1,3]oxazino[3,2-a]quinolin-2-yl]-2,2,2-trifluoroethanone (3m). Analogously, from quinoline 1e (0.049
g, 0.3 mmol) and acetylene 2g (0.166 g, 0.6 mmol) in 0.3 ml MeCN (20-24 °C, 8 h) 1,3-oxazinoquinoline
3m (0.156 g, 81%) was obtained as a yellow powder, mp 85-93 °C (ethanol). Eluent was mixture of
chloroform/benzene/ethanol. Initial acetylene 2g was recovered (0.017 g, conversion was 90%). IR
(microlayer): 2237 (C=C), 1716 (C=0), 1655 (C=C), 1205, 1158, 1106 (C-F) cm.
(35*,4a8*):(3R*,4aS*)-isomers ratio is 40:60 (\H NMR).

(35*,4a8*)-3m: '"H NMR (400.1 MHz, CDCl5): 8 7.58 (m, 2H, H,, from Ph), 7.44 (m, 2H, H,,- from Ph),
7.35-7.25 (m, 4H, H,,,- from Ph), 7.16 (d, *Js 1o = 2.2 Hz, 1H, H-7), 6.87 (m, 1H, H-6), 6.81 (m, 1H, H-9),
6.23 (m, 1H, H-10), 6.20 (dd, 3Js,6 = 4.4 Hz, 3Js7 = 9.6 Hz, 1H, H-5), 5.65 (d, 3Js, = 4.4 Hz, 1H, H-4a)
ppm.

3C NMR (100.6 MHz, CDCl;): § 184.2 (q, 2Jcr = 35.8 Hz, C-14), 156.3 (C-1), 133.6 (C,-,, from Ph),
133.3 (C-10a), 132.4 (C; from Ph), 131.9 (C,,,- from Ph), 130.3 (C-2), 129.3 (C-6), 129.0 (C-9), 128.2 (C-
7), 128.1 (C-8), 127.2 (C, from Ph), 124.4 (C, from Ph), 123.6 (C-6a), 121.7 (q, 'Jcr = 284.8 Hz, CF3),
119.6 (C;: from Ph), 119.3 (C-10), 119.0 (C-5), 115.3 [q, 'Jcr = 291.1 Hz, C(O)CF3], 89.0 (C-13), 81.7
(C-12), 79.9 (C-4a), 75.2 (q, 2Jcr = 31.6 Hz, C-3) ppm.

YF NMR (376.5 MHz, CDCl;): 6 -72.3 [s, C(O)CF3], -77.2 (s, CF3) ppm.

(3R*,4a5*)-3m: 'H NMR (400.1 MHz, CDCl;): 6 7.58 (m, 2H, H,, from Ph), 7.44 (m, 2H, H,,- from Ph),
7.35-7.25 (m, 4H, H,,,- from Ph), 7.15 (d, %Js 10 = 2.2 Hz, 1H, H-7), 6.87 (m, 1H, H-6), 6.81 (m, 1H, H-9),
6.23 (m, 1H, H-10), 6.13 (dd, 3Js,6 = 4.4 Hz, 3Js7 = 9.6 Hz, 1H, H-5), 5.86 (d, 3Js, = 4.4 Hz, 1H, H-4a)
ppm.

3C NMR (100.6 MHz, CDCls): 6 185.1 (q, 2Jcr = 36.3 Hz, C-14), 150.7 (C-1), 133.8 (C, from Ph),
133.7 (C-10a), 133.6 (C,, from Ph), 132.7 (C; from Ph), 131.8 (C,, from Ph), 131.1 (C-2), 129.5 (C-6),
128.9 (C-9), 128.2 (C-7; C-8), 127.9 (C, from Ph), 124.2 (C,  from Ph), 123.8 (C-6a), 122.9 (q, 'Jcr =
285.0 Hz, CF;), 120.1 (C; from Ph), 118.8 (C-10), 118.7 (C-5), 114.8 [q, 'Jcr = 291.0 Hz, C(O)CF3], 85.6
(C-13), 82.2 (C-12), 80.3 (q, *Jcr = 2.6 Hz, C-4a), 73.4 (q, 2Jcr = 31.5 Hz, C-3) ppm.

F NMR (376.5 MHz, CDCl3): 6 -73.2 [q, %J¢r = 2.2 Hz, C(O)CF3], -75.5 (q, %J¢ ¢ = 2.2 Hz, CF;) ppm.
HRMS (ESI-TOF): m/z [M+H]" Caled for C,9H;5Br,CIFgNO,*: 715.9057; found: 715.9036.

Found: C, 48.25; H, 1.95; N, 1.95; Br, 22.04; Cl, 4.67; F, 15.59. Calc. for C,9H4Br,CIF{NO, (717.68): C,
48.53; H, 1.97; N, 1.95; Br, 22.27; C1,4.94; F, 15.88.

1-[6,9-Dichloro-1-phenyl-3-(phenylethynyl)-3-(trifluoromethyl)-2,3-dihydro-1H,4a H-
[1,3]oxazino[3,2-a]quinolin-2-yl]-2,2,2-trifluoroethanone (3n). Analogously, from quinoline 1f (0.050
g, 0.25 mmol) and acetylene 2a (0.099 g, 0.5 mmol) in 0.2 ml MeCN (20-24 °C, 48 h) 1,3-
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oxazinoquinoline 3n was obtained. Eluent was mixture of hexane/dichloromethane. First fraction, yellow
crystals, 0.058 g, mp 149-151 °C (hexane), (35*4aS*):(3R*,4aS*)-isomers ratio is 49:51 ('°F NMR).
Second fraction, yellow oil, 0.019 g, (35*4aS*):(3R*,4aS*)-isomers ratio is 75:25. Total yield 0.077 g,
52%, (3S*,4aS*):(3R* 4aS*)-isomers ratio is 55:45 (I°F NMR).

(35*,4a8%)-3n: 'H NMR (400.1 MHz, CDCl,): 8 7.66 (m, 2H, H, from Ph), 7.50-7.43 (m, 5H, H,,, , from
Ph), 7.45 (d, 3J;3 = 7.8 Hz, 1H, H-7), 7.40-7.30 (m, 3H, H,,,, from Ph), 6.98 (dd, 3J;5 = 7.8 Hz, *Jg ;o =
1.5 Hz, 1H, H-8), 6.36 (d, *Js,5 = 4.4 Hz, 1H, H-5), 6.35 (d, “J5190 = 1.5 Hz, 1H, H-10), 5.76 (d, 3J4,5 =
4.4 Hz, 1H, H-4a) ppm.

BC NMR (100.6 Hz, CDCls): 6 184.4 (q, %2Jcr = 36.3 Hz, C-14), 155.9 (C-1), 136.5 (C-10a), 135.8 (C-6),
133.8 (C; from Ph), 133.1 (C, from Ph), 132.8 (C-9), 132.3(C, from Ph), 130.1 (C, ,, from Ph), 130.0 (C,
from Ph), 129.8 (C-2), 128.4 (C,,- from Ph), 127.3 (C-7), 122.7 (C-8), 121.7 (q, 'Jcr = 284.0 Hz, CF3),
120.3 (C;: from Ph), 118.7 (C-6a), 117.7 (C-5), 115.8 (C-10), 115.0 [q, 'Jcr = 291.2 Hz, C(O)CF;], 94.7
(q, 2Jcr = 35.3 Hz, C-3), 87.1 (C-13), 80.1 (C-4a; C-12) ppm.

9F NMR (376.3 Hz, CDCl;): 8 -74.1 [s, C(O)CF;], -78.5 (s, CF3) ppm.

(3R*/4aS*)-3n: 'H NMR (400.1 MHz, CDCl;): 6 7.64 (m, 2H, H, from Ph), 7.50-7.43 (m, 5H, H,;,,,
from Ph), 7.45 (d, 3J;3 = 8.5 Hz, 1H, H-7), 7.40-7.30 (m, 3H, H,, - from Ph), 6.94 (dd, 3J;5 = 7.8 Hz,
4J8,1() =1.5 HZ, IH, H-8), 6.39 (d, 4J8,10 =1.5 HZ, 1H, H-lO), 6.30 (d, 3J4a,5 =44 HZ, lH, H-S), 5.95 (d,
315 = 4.4 Hz, 1H, H-4a) ppm.

BC NMR (100.6 Hz, CDCl;): 6 185.7 (3.Jcr = 36.1 Hz, C-14), 151.0 (C-1), 136.8 (C-10a), 135.8 (C-6),
134.2 (C; from Ph), 133.2 (C-9), 132.4 (C, from Ph), 132.1 (C, from Ph), 130.1 (C,,,, from Ph), 129.8 (C-
2), 129.6 (C, from Ph), 128.3 (C,, from Ph), 127.3 (C-7), 122.8 (q, 'Jcr = 284.7 Hz, CF3), 122.4 (C-8),
120.9 (C;: from Ph), 118.8 (C-6a), 117.6 (C-5), 115.4 (C-10), 114.6 [q, 'Jcr = 291.7 Hz, C(O)CF3], 90.2
(C-13), 80.6 (q, *Jcr = 2.6 Hz, C-4a), 80.5 (C-12), 73.7 (q, 2Jcr = 33.5 Hz, C-3) ppm.

F NMR (376.3 Hz, CDCl3): 6 -74.8 [q, Jrr = 2.0 Hz, C(O)CF;], -77.0 (q, ®Jsr = 2.0 Hz, CF3) ppm.
HRMS (ESI-TOF): m/z [M+H]* Calcd for CyoH ;43 ICLFgNO,": 594.0457; found: 594.0459; m/z [M+H]*
Calcd for CooH 4B7ICLLFgNO,*™: 596.0429; found: 596.0433.

1-[7-Bromo-1-phenyl-3-(phenylethynyl)-3-(trifluoromethyl)-3H,4aH-[1,3]oxazino[3,2-a]quinolin-2-
yl]-2,2,2-trifluoroethanone (30). Analogously, from quinoline 1g (0.052 g, 0.25 mmol) and acetylene 2a
(0.099 g, 0.5 mmol) in 0.2 ml MeCN (20-24 °C, 48 h) 1,3-oxazinoquinoline 30 was obtained. Eluent was
mixture of hexane/dichloromethane. First fraction, yellow crystals, 0.114 g, mp 83-85 °C (hexane),
(35*,4aS5*):(3R*,4aS*)-isomers ratio is 42:58 ('°F NMR). Second fraction, yellow crystals, 0.010 g, mp
87-89 °C (hexane), (35*4aS*):(3R*4aS*)-isomers ratio is 86:14. Total yield 0.124 g, 82%,
(35*,4aS5*):(3R*,4aS*)-isomers ratio is 45:55 ('°F NMR).

(35*4aS*)-30: 'H NMR (400.1 MHz, CDCl5): § 7.57-7.40 (m, 7H, H, ", from Ph), 7.37-7.28 (m, 4H,
H,,,  from Ph, H-8), 7.16 (d, *Js¢ = 7.9 Hz, 1H, H-6), 6.71 (t, 3Js9 = 8.2 Hz, 3Jy o = 8.2 Hz, 1H, H-9),
6.33 (d, 3Jo,10 = 8.3 Hz, 1H, H-10), 6.28 (dd, 3Js s = 10.2 Hz, 3J4,5 = 4.6 Hz, 1H, H-5), 5.72 (d, 3J4,5 = 4.6
Hz, 1H, H-4a) ppm.

BC NMR (100.6 MHz, CDCl;): & 184.5 (q, %2Jcr = 36.5 Hz, C-14), 157.0 (C-1), 136.4 (C-10a), 133.5 (C;-
from Ph), 132.8 (C,- from Ph), 132.1 (C,  from Ph), 129.9 (C,,, from Ph), 129.8 (C-2), 129.7 (C, from
Ph), 129.4 (C-6), 129.3 (C-9), 128.3 (C,, from Ph), 126.7 (C-8), 121.7 (q, 'Jcr = 286.8 Hz, CF3), 121.1
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(C; from Ph), 120.5 (C-6a), 119.3 (C-10), 118.9 (C-5), 117.8 (C-7), 115.1 [q, 'Jcr = 293.4 Hz, C(O)CF3],
89.8 (C-13), 81.1 (C-12), 79.4 (C-4a), 74.8 (q, 2Jex = 34.6 Hz, C-3) ppm.

9F NMR (376.3 MHz, CDCl5): 6 -74.0 [s, C(O)CF;], -78.6 (s, CF3) ppm.

(3R*4aS*)-30: 'H NMR (400.1 MHz, CDCLy):  7.57-7.40 (m, 7H, H,, ", from Ph), 7.37-7.28 (m, 4H,
H,,., from Ph, H-6), 7.14 (d, %55 = 8.0 Hz, 1H, H-6), 6.88 (t, %Jgo = 8.1 Hz, oo = 8.1 Hz,1H, H-9),
6.39 (d, 3Jo,10 = 8.1 Hz, 1H, H-10), 6.23 (dd, *Js s = 10.1 Hz, 3J4,5 = 4.7 Hz, 1H, H-5), 5.93 (d, 3Jy4,5 = 4.7
Hz, 1H, H-4a) ppm.

13C NMR (100.6 MHz, CDCly): & 185.2 (3Jer = 37.6 Hz, C-14), 151.7 (C-1), 136.8 (C-10a), 133.9 (C;
from Ph), 132.8 (C,> from Ph), 132.2 (C,- from Ph), 129.9 (C, ,, from Ph), 129.8 (C-2), 129.4 (C-6), 129.3
(C, from Ph; C-7), 128.2 (C,,- from Ph), 126.4 (C-8), 122.9 (q, "Jcr = 289.3 Hz, CF3), 121.3 (C; from Ph),
121.2 (C-6a), 117.8 (C-7), 117.4 (C-10), 117.0 (C-5), 114.7 [q, Jcr = 293.0 Hz, C(O)CF3], 86.4 (C-13),
80.5 (C-12), 79.9 (q, “Jcx = 2.6 Hz,C-4a), 73.3 (q, YJcx = 31.3 Hz, C-3) ppm.

YF NMR (376.3 MHz, CDCls): 8 -74.8 [q, %Jgr = 2.2 Hz, C(O)CF;], -77.0 (q, ®Jr = 2.2 Hz, CF3) ppm.
HRMS (ESI-TOF): m/z [M+H]* Calcd for C,oH ;7' BrFsNO,": 604.0341; found: 604.0341; m/z [M+H]*
Calcd for CyoH 7B IBrFgNO,™: 606.0323; found: 606.0322.

2,2,2-Trifluoro-1-[4-phenyl-2-(phenylethynyl)-2-(trifluoromethyl)-2H,11bH-[1,3]oxazino|[2,3-
alisoquinolin-3-ylJethanone (5a). Analogously, from isoquinoline 4a (0.012 g, 0.15 mmol) and
acetylene 2a (0.076 g, 0.3 mmol) (20-24 °C, 3 h) 1,3-oxazinoisoquinoline Sa (0.190 g, 72%) was obtained
as a yellow powder, mp 163-165 °C (hexane). Eluent was mixture of chloroform/benzene/ethanol. Initial
acetylene 2a was recovered (0.004 g, conversion was 98%). IR (microlayer): 2233 (C=C), 1678 (C=0),
1646 (C=C), 1190, 1162 (C-F) cm™!. (2R*,11bR*):(25*,11bR*)-isomers ratio is 85:15 (‘"H NMR).
(2R*,11bR*)-5a: 'TH NMR (400.1 MHz, CDCl3): 6 7.65-7.30 (m, 13H, H-9, H-10, H-11, H, 0" ", from
Ph), 7.23 (d, 3Js9 = 7.6 Hz, 1H, H-8), 6.43 (d, *Js; = 7.8 Hz, 1H, H-6), 6.23 (s, 1H, H-11b), 5.96 (d, 3Js;
=7.8 Hz, 1H, H-7) ppm.

3C NMR (100.6 MHz, CDCl;): 6 180.8 (q, 2Jcr = 34.5 Hz, C-14), 161.0 (C-4), 133.4 (C;, from Ph),
132.3 (C, from Ph), 131.8 (C-3), 130.3 (C-6), 129.9 (C-7a), 129.5 (C,,, from Ph), 129.0 (C-9), 128.5 (C,,
from Ph), 128.4 (C, from Ph), 127.8 (C-11), 125.9 (C-10), 125.6 (C-11a), 124.4 (C-8), 122.8 (q, 'JcF =
284.7 Hz, CF3), 121.2 (C;: from Ph), 115.9 [q, Jcr = 291.0 Hz, C(O)CF3], 107.7 (C-7), 88.5 (C-13), 81.7
(C-12), 80.8 (C-11b), 75.5 (q, 2Jcr = 34.1 Hz, C-2) ppm.

F NMR (376.5 MHz, CDCls): 6 -70.7 [C(O)CF3], -75.8 (CF3) ppm.

(25*,11bR*)-5a: 'H NMR (400.1 MHz, CDCls): 8 7.65-7.30 (m, 13H, H-9, H-10, H-11, H, 0" ", from
Ph), 7.17 (d, 3Js9 = 7.4 Hz, 1H, H-8), 6.54 (s, 1H, H-11b), 6.28 (d, *Js; = 7.8 Hz, 1H, H-6), 5.81 (d, 3Js 7
=7.8 Hz, 1H, H-7) ppm.

3C NMR (100.6 MHz, CDCls): 6 183.2 (q, 2Jcr = 35.7 Hz, C-14), 154.2 (C-5), 134.0 (C, from Ph),
132.9 (C, from Ph), 132.6 (C; from Ph), 131.5 (C-3), 130.3 (C-6), 130.1 (C-7a), 129.6 (C,,, from Ph),
129.0 (C,,> from Ph), 128.8 (C-9), 128.4 (C, from Ph), 127.7 (C-11), 125.0 (C-11a), 124.8 (C-10), 124.2
(C-8), 121.7 (q, 'Jcr = 284.6 Hz, CF3), 121.5 (C;: from Ph), 115.2 [q, 'Jcr = 290.2 Hz, C(O)CF;], 105.8
(C-7), 85.8 (C-13), 83.5 (C-12), 81.2 (C-11b), 72.8 (q, >Jcr = 31.8 Hz, C-2) ppm.

9F NMR (376.5 MHz, CDCls): 6 -72.9 [C(O)CF3], -74.1 (CF3) ppm.

HRMS (ESI-TOF): m/z [M+H]* Caled for CyoH sF¢NO,*: 526.1236; found: 526.1225.

Found: C, 66.02; H, 3.21; N, 2.47; F, 21.98. Calc. for C,oH7FsNO, (525.45): C, 66.29; H, 3.26; N, 2.67;
F, 21.69.
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2,2,2-Trifluoro-1-[10-phenyl-8-(phenylethynyl)-8-(trifluoromethyl)-6aH,8 H-[1,3]oxazino[3,2-a]-1,8-
naphthyridin-9-yl]ethanone (Sb). Analogously, from naphthyridine 4b (0.0325 g, 0.25 mmol) and
acetylene 2a (0.099 g, 0.5 mmol) in 0.2 ml MeCN (20-24 °C, 24 h) 1,3-oxazinoquinoline 5b was
obtained. Eluent was mixture of hexane/dichloromethane. First fraction, pale brown crystals, 0.020 g, mp
75-77 °C (hexane), (3S*,4aS*):(3R*,4aS5*)-isomers ratio is 6:94 (°F NMR). Second fraction, pale brown
crystals, 0.062 g, mp 80-82 °C (hexane), (35*,4aS5*):(3R*,4a5*)-isomers ratio is 45:55. Total yield 0.082
g, 62%, (35*,4aS*):(3R*,4a5*)-isomers ratio is 40:60 ('°F NMR).

(3S*,4aS*)-5b: (400.1 MHz, CDCl5): 6 7.77 (dd, 3Jso = 4.9 Hz, 4J;5 = 1.8 Hz, 1H, H-9), 7.55 (m, 2H, H,
from Ph), 7.50-7.30 (m, 9H, H-7, H,,, ,u",- from Ph), 6.92 (d, 3Js s = 9.8 Hz, 1H, H-6), 6.83 (dd, 3J59 =
4.9 HZ, 3J7’8 =74 HZ, lH, H—g), 6.22 (dd, 3J4a’5 =44 HZ, 3J5’6 =9.8 HZ, lH, H-S), 591 (d, 3.]43,5 =44 HZ,
1H, H-4a) ppm.

BC NMR (100.6 MHz, CDCls): 6 184.7 (q, 2Jcr = 36.5 Hz, C-14), 156.8 (C-1), 147.7 (C-10a), 147.5 (C-
9), 135.4 (C; from Ph), 135.2 (C-7), 132.1 (C,- from Ph), 131.4 (C, from Ph), 130.5 (C-6), 129.6 (C, from
Ph), 129.4 (C-2), 128.9 (C, from Ph), 128.8 (C,, from Ph), 128.2 (C,, from Ph), 122.0 (q, 'Jcr = 286.4 Hz,
CF;), 120.6 (C;: from Ph), 118.9 (C-8), 118.3 (C-5), 116.1 (C-6a), 115.0 [q, 'Jcr = 272.0 Hz, C(O)CF3],
89.7 (C-13), 81.1 (C-12), 79.9 (C-4a), 74.5 (q, 2Jcr = 32.4 Hz, C-3) ppm.

9F NMR (376.3 MHz, CDCls): 6 -74.0 [s, C(O)CF3], -78.3 (s, CF3) ppm.

(3R*,4aS*)-5b: '"H NMR (400.13 MHz, CDCl;): 6 7.71 (dd, 3Js9 = 4.9 Hz, 4J;9 = 1.8 Hz, 1H, H-9), 7.50-
7.30 (m, 11H, H-7, H, ;550" m", from Ph), 6.89 (d, 3Js s = 9.5 Hz, 1H, H-6), 6.79 (dd, *Js9 = 4.9 Hz, *J; 5 =
7.4 Hz, 1H, H-8), 6.15 (dd, 3Js¢ = 9.5 Hz, 3J4,5 = 4.4 Hz, 1H, H-5), 6.12 (d, 3J4,5 = 4.4 Hz, 1H, H-4a)
ppm.

BC NMR (100.6 MHz, CDCl3): & 185.1 (%Jcr = 36.7 Hz, C-14), 151.9 (C-1), 147.9 (C-10a), 147.5 (C-9),
135.8 (C,; from Ph), 135.2 (C-7), 132.2 (C,- from Ph), 131.4 (C, from Ph), 130.5 (C-6), 129.4 (C-2), 129.3
(C, from Ph), 128.9 (C, from Ph), 128.8 (C,, from Ph), 128.3 (C,,- from Ph), 123.0 (q, 'Jcr = 289.3 Hz,
CF3), 121.2 (C;> from Ph), 118.5 (C-8), 118.1 (C-5), 116.3 (C-6a), 114.6 [q, 'Jcr = 276.8 Hz, C(O)CF3],
86.5 (C-13), 80.8 (C-12), 80.3 (q, “Jcr = 2.6 Hz, C-4a), 73.1 (q, 2Jcr = 31.7 Hz, C-3) ppm.

9F NMR (376.3 MHz, CDCl3): 6 -74.8 [q, ®Jrr = 2.2 Hz, C(O)CF3], -77.0 (q, ®Jrr = 2.2 Hz, CF3) ppm.
HRMS (ESI-TOF): m/z [M+H]* Caled for CpgH17FsN,O,": 527.1189; found: 527.1185.

2,2,2-Trifluoro-1-[1-phenyl-3-(phenylethynyl)-3-(trifluoromethyl)-3H,4aH-[1,3]oxazino|3,2-a]-1,5-
naphthyridin-2-yl]ethanone (5c). Analogously, from naphthyridine 4¢ (0.0325 g, 0.25 mmol) and
acetylene 2a (0.099 g, 0.5 mmol) in 0.2 ml MeCN (20-24 °C, 24 h) 1,3-oxazinoquinoline 5¢ was obtained
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as brown powder, 0.096 g, 73%, mp 125-127 °C (hexane), (35*,4aS5*):(3R*,4aS5*)-isomers ratio is 55:45
("F NMR). Eluent was mixture of hexane/dichloromethane.

(3S*,4aS*)-5¢: (400.1 MHz, CDCl3): & 8.18 (dd, 3Js9 = 4.7 Hz, “Jg;0 = 1.2 Hz, 1H, H-8), 7.60-7.25 (m,
10H, H, 1 p0'm"p from Ph), 7.19 (d, 3J56 = 10.6 Hz, 1H, H-6), 6.79 (dd, 3Js9 = 4.7 Hz, 3Jy,9 = 10.1 Hz,
1H, H-9), 6.60 (d, 3J5,10 = 10.1 Hz, 1H, H-10), 6.44 (dd, *Js,5 = 4.4 Hz, 3Jss = 10.1 Hz, 1H, H-5), 5.76 (d,
345 = 4.4 Hz, 1H, H-4a) ppm.

BC NMR (100.6 MHz, CDCl;): 6 184.3 (q, 2Jcr = 36.5 Hz, C-14), 156.7 (C-1), 143.5 (C-8), 141.0 (C-6a),
133.0 (C, from Ph), 132.8 (C; from Ph), 132.1 (C-10a, C,’ from Ph), 131.6 (C-6), 130.1 (C,,, from Ph),
130.0 (C-2), 129.7 (C, from Ph), 128.3 (C,,> from Ph), 124.2 (C-5), 122.8 (C-10), 122.1 (C-9), 121.8 (q,
IJcr = 286.2 Hz, CF3), 120.4 (C;: from Ph), 115.5 [q, 'Jcr = 282.3 Hz, C(O)CF;], 89.9 (C-13), 80.9 (C-
12), 79.1 (C-4a), 74.4 (q, 2Jcr = 35.2 Hz, C-3) ppm.

9F NMR (376.3 MHz, CDCls): 6 -73.9 [s, C(O)CF3], -78.6 (s, CF3) ppm.

(3R*,4aS*)-5¢: '"H NMR (400.1 MHz, CDCl;): 6 8.13 (dd, 3Js9 = 4.6 Hz, “J5 10 = 1.1 Hz, 1H, H-8), 7.60-
7.25 (m, 10H, H, ;. 0"m"p from Ph), 7.16 (d, 3J5c = 10.6 Hz, 1H, H-6), 6.74 (dd, 3Js 9 = 4.6 Hz, 3J5 10 = 8.5
Hz, 1H, H-9), 6.60 (d, 3Jo10 = 8.5 Hz, 1H, H-10), 6.37 (dd, *J4,5 = 4.5 Hz, *J5c = 10.1 Hz, 1H, H-5), 5.97
(d, 3J4a5 = 4.5 Hz, 1H, H-4a) ppm.

BC NMR (100.6 MHz, CDCl;): 6 185.3 (q, 2Jcr = 37.4 Hz, C-14), 151.2 (C-1), 143.1 (C-8), 141.0 (C-6a),
133.1 (C; from Ph), 132.8 (C, from Ph), 132.4 (C-10a), 132.2 (C,  from Ph), 131.8 (C-6), 130.1 (C,
from Ph), 130.0 (C-2), 129.4 (C, from Ph), 128.2 (C,,- from Ph), 123.9 (C-5), 122.9 (q, 'Jcr = 289.5 Hz,
CF;), 122.7 (C-10), 121.6 (C-9), 121.0 (C; from Ph), 115.1 [q, 'Jcr = 293.2 Hz, C(O)CF;], 89.9 (C-13),
80.9 (C-12), 79.6 (q, *Jcr = 3.1 Hz, C-4a), 73.6 (q, 2Jcr = 30.6 Hz, C-3) ppm.

F NMR (376.3 MHz, CDCly): 6 -74.8 [q, J = 2.0 Hz, C(O)CF3], -76.9 (q, Jr ¢ = 2.0 Hz, CF;) ppm.
HRMS (ESI-TOF): m/z [M+H]" Caled for C,3H7F¢N,O,": 527.1189; found: 527.1183.
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X-ray diffraction structural analysis data

The determination of the unit cell and the data collection for 2,2,2-trifluoro-1-[1-phenyl-3-(2-
phenylethynyl)-3-(trifluoromethyl)-3H,4aH-[1,3]oxazino[3,2-a]quinolin-2-yl]-1-ethanone ~ (3a)  was
performed on a Bruker D§ VENTURE PHOTON 100 CMOS diffractometer with MoK, radiation (A =
dimensions 0.5 mm x 0.5 mm x 0.5 mm, pale yellow cylinder-like crystal was used for the X-ray
crystallographic analysis. The X-ray intensity data were measured. The integration of the data using an
monoclinic unit cell with P2; space group yielded a total of 38293 reflections to a maximum 6 angle of
30.91° (0.69 A resolution), of which 6736 were independent (average redundancy 5.685, completeness =
92.6%, Rint = 3.58%, Rsig = 3.68%) and 5807 (86.21%) were greater than 2c(F2). The final cell
constants of a = 9.2784(4) A, b = 14.1722(6) A, ¢ = 9.8379(4) A, B=114.0770(10)°, Z= 2, volume =
1181.09(9) A3, are based upon the refinement of the XYZ-centroids of 9178 reflections above 20 o(I)
with 4.808° < 20 < 60.79°. Data were corrected for absorption effects using the multi-scan method
(SADABS). The ratio of minimum to maximum apparent transmission was 0.716. The calculated
minimum and maximum transmission coefficients (based on crystal size) are 0.9400 and 0.9400. The
structure was solved and refined using the Bruker SHELXTL Software Package.> The H atoms were
determined from a difference Fourier synthesis.

Figure 1. X-ray structure of 2,2,2-trifluoro-1-[1-phenyl-3-(phenylethynyl)-3-(trifluoromethyl)-
3H,4aH-dihydro-[1,3]oxazino[3,2-a]quinolin-2-yl]ethanone (3a). Thermal ellipsoids set at 50%
probability.

The final anisotropic full-matrix least-squares refinement on F2 with 343 variables converged at R1
= 3.66%, for the observed data and wR2 = 7.46% for all data. The goodness-of-fit was 1.023. The largest
peak in the final difference electron density synthesis was 0.27 /A3 and the largest hole was -0.23 e
/A3 with an RMS deviation of 0.054 e/A3. On the basis of the final model, the calculated density
was 1.477 g/cm? and F(000), 536 e. CCDC 1545029.

Bond precision:  C-C =0.0031 A Wavelength = 0.71073
Cell: a=9.2784(4)  b=14.1722(6) ¢=9.8379(4)

alpha=90 beta=114.077(1) gamma=90
Temperature: 100 K

Calculated Reported

Volume 1181.09(9) 1181.09(9)
Space group P21 P1211
Hall group P 2yb P 2yb
Moiety formula  C29 H17 F6 N O2 C29 H17 F6 N O2
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Sum formula C29 H17 F6 N O2 C29 H17 F6 N O2

Mr 525.44 525.44
Dx,g cm-3 1.477 1.477

Z 2 2

Mu (mm-1) 0.125 0.125

F000 536.0 536.0
F000’ 536.38

h,k,Imax 13,20,14 12,20,14
Nref 7456[ 3864] 6736

Tmin, Tmax 0.939,0.939 0.534,0.746
Tmin’ 0.939

Correction method= # Reported T Limits: Tmin=0.534 Tmax=0.746 AbsCorr = MULTI-SCAN

Data completeness= 1.74/0.90 Theta(max)= 30.907
R(reflections)= 0.0366( 5807) wR2(reflections)= 0.0746( 6736)
S=1.023 Npar=412
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