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Experimental Section

General

All reactions were carried out with dry, freshly distilled solvents in anhydrous conditions. Thin-
layer chromatography (TLC) was performed on silica gel plates (60F-254) using UV-light (254
and 365 nm). Flash chromatography was performed on silica gel (230—400 mesh). NMR (400
MHz for 'H NMR, and **C NMR) spectra were recorded in CDCls with TMS as the internal
standard. Chemical shifts are reported in ppm and coupling constants are given in Hz. Data for
!H NMR are recorded as follows: chemical shift (ppm), multiplicity (s, singlet; d, doublet; t,
triplet; ¢, quartet; m, multiplet, coupling constant (Hz), integration. Data for 3C NMR are
reported in terms of chemical shift (8, ppm). High-resolution mass spectra (HRMS) were
recorded on micro mass ESI-TOF MS. Melting points were determined in a Hanon auto melting
point system (MP 450). IR was recorded on FTIR Bruker Technologies. HPLC chromatogram
was recorded on Shimadzu LC-20AT using chiral cell OD-H column.

General procedure for the synthesis tetrahydrochromene 3a:

OAc
NO,

O
@E:f Cs,CO04
N _CsyCO3
THF, 30 °C

To asolution of B-tetralone 1 (200 mg, 1.36 mmol, 1.0 equiv.) with nitro allylic primary acetate
2 (300 mg, 1.36 mmol, 1.0 equiv.) and Cs2COz (886 mg, 2.72 mmol, 2.0 equiv.) in THF (3
mL). The reaction mixture was stirred at room temperature till the completion reaction. After
the completion of the reaction, the organic layer was extracted with ethyl acetate, washed with
brine solution and dried over Na2SOa, and concentrated under reduced pressure. The resulted
crude was subjected to flash column chromatography on silica gel (200-400) by eluting ethyl
acetate in hexane (4:96) to afford the desired products 3a.
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General procedure for the synthesis of tetrahydrochromene 3a using catalyst:

OAc

1

1

1

1

1

1

1

!

NO, !

O Cat.lV 10 % !

| ~seco> :

m + 032003 i
Ph THF, rt E

1 2a 3a E

To a solution of B-tetralone 1 (50 mg, 0.34 mmol, 1.0 equiv.) with nitro allylic primary acetate
2a (75 mg, 0.34 mmol, 1.0 equiv.) and Cs2COs3 (221 mg, 0.68 mmol, 2.0 equiv.) and catalyst
VI (20 mg) in THF (2 mL). The reaction mixture was stirred at room temperature till the
completion reaction. After the completion of the reaction, the organic layer was extracted with
ethyl acetate, washed with brine solution and dried over Na,SO4, and concentrated under
reduced pressure. The resulted crude was subjected to flash column chromatography on silica
gel (200-400) by eluting ethyl acetate in hexane (4:96) to afford the desired products 3a. We
have performed HPLC chromatogram by using chiral cell OD-H column to furnished 3a as
49% of enantiomeric excess.

General procedure for the synthesis dihydronaphthofuran 5a:

OAc
O CO,Et
NO,
EtO,C | —
(@)
© K,COj N
R
* CH4CN, rt
R4
1 4a 5a

To a solution of B-tetralone 1 (200 mg, 1.36 mmol, 1.0 equiv.) with nitro allylic secondary
acetate 4 (401 mg, 1.36 mmol, 1.0 equiv.) and K>CO3z (375 mg, 2.72 mmol, 2.0 equiv.) in
CH3CN (3 mL). The reaction mixture was stirred at room temperature till the completion
reaction. After the completion of the reaction, the organic layer was extracted with ethyl
acetate, washed with brine solution and dried over Na2SQO4, and concentrated under reduced
pressure. The crude was subjected to flash column chromatography on silica gel (200-400) by
eluting ethyl acetate in hexane (4:96) to afford the desired products 5.
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Procedure for preparation of compound 6:

O CO,Et O CH,OH
NS NS
SO
—_—
THF, 0 °C-rt

To a solution of 5 (200 mg, 0.30 mmol, 1 equiv.), lithium aluminium hydride (45 mg 1.20
mmol, 2 equiv.) in THF (4 mL)), at 0 °C in nitrogen condition. After the completion of addition,
the reaction mixture was allowed to stir at 30 °C till the completion of reaction. The reaction
mixture was extracted with ethyl acetate and dried over NaSQOj4, concentrated under reduced
pressure to get the crude compound. The crude was subjected to column chromatography on
silica gel by eluting ethyl acetate in hexane (5:95) to afford the desired product 6

Procedure for preparation of compound 7:

O CO,Et O COOH

To a stirred solution of dihydronaphthofuran 5 (80mg, 0.24 mmol, 1 equiv.) in EtOH/H.0
(2:0.2 ml), was added KOH (17mg, 0.31 mmol, 1.3 equiv.) drop wise at room temperature. The
stirring was continued still the starting material completely disappeared (2-3 h) in the reaction
mixture. Then 5N HCI was added and the reaction mixture was stirred for 30 min in order to
neutralise the excess of KOH. After that the reaction mixture was filtered through filter paper
by using vacuum pump to afford a desired product 7 in white solid, which was used directly
used in the next step without further purification.
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Procedure for preparation of compound 8:

O COOH O CONHPh
(0]
N EtsN, PhNH,
SOCl,, DCM

0 °C-rt, 5h 8

To asolution of 5 (50 mg, 0.16 mmol, 1 equiv.), aniline was added (20 pl, 0.16 mmol, 1 equiv.)
and EtsN (45 pl, 0.328 mmol, 2 equiv.) as a base in DCM (3 mL). SOCI; (23 pl, 0.328 mmol,
2 equiv.) was added drop wise at 0 °C. After the completion of addition, the reaction mixture
was allowed to stir at 30 °C till the completion of reaction using TLC. The reaction mixture
was extracted with ethyl acetate and dried over NaSOs, concentrated under reduced pressure
to get the crude compound. The crude was subjected to column chromatography on silica gel
by eluting ethyl acetate in hexane (7:93) to afford the desired product 8 as light yellow solid.

Compounds Characterisation
2-nitro-1-phenyl-2,3,5,6-tetrahydro-1H-benzo[flchromene (3a):

Compound 3a was synthesized according to the general procedure by taking 1a (200 mg, 1.36
mmol, 1.0 equiv.), 2a (300 mg, 1.36 mmol, 1.0 equiv.), Cs2CO3 (886 mg, 2.72 mmol, 2.0
equiv.) in THF (3 mL).

Yellow solid; Yield: 77% (316.0 mg, 1.02 mmol); mp 183-185
°C

IR (neat, cm™) 2933, 2856, 1624, 1540, 1492, 1226, 889, 817,
740.

= IH NMR (400 MHz, CDCls) § 7.35-7.25 (m, 5H), 7.09-7.06 (m,
1H), 6.97-6.95 (m, 2H), 6.73-6.71 (m, 1H), 4.76-4.67 (m, 3H),
4.18 (dd, J = 13.2, 3.2 Hz, 1H), 2.94, (t, J = 8.0 Hz, 2H), 2.55-
2.50 (M, 2H).

13C NMR (100 MHz, CDCls3) 6 153.6, 140.4, 133.9, 133.1, 129.2,
128.3, 127.8, 127.2, 126.4, 124.9, 122.2, 102.5, 84.3, 61.5, 39.8,
28.3, 26.6.

HRMS calcd. C19H1sNO3, 308.12867; found 308.12814 [M + H]
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1-(4-(benzyloxy)phenyl)-2-nitro-2,3,5,6-tetrahydro-1H-benzo[flchromene (3b):

Compound 3b was synthesized according to the general procedure by taking 1a (200 mg, 1.36
mmol, 1.0 equiv.), 2b (447 mg, 1.36 mmol, 1.0 equiv.), CsCO3 (886 mg, 2.72 mmol, 2.0
equiv.) in THF (3 mL).

Yellow gummy liquid Yield: 76% (429.0 mg, 1.03 mmol).

IR (neat, cm™) 2971, 1656, 1601, 1564, 1441, 1301, 1224, 1022,
847, 803, 791.

3 IH NMR (400 MHz, CDCls); 8 7.42-7.25 (m, 6H), 7.22 (d, J =
5.6 Hz, 1H), 7.06-7.05 (m, 1H), 6.96-6.91 (m, 3H), 6.83 (d, J =
8.4 Hz, 1H), 6.73 (t, J = 4.8 Hz, 1H), 4.99 (s, 2H), 4.68-4.66 (m,
3H), 4.14 (d, J = 10.0 Hz, 1H), 2.91 (t, J = 8.0 Hz, 2H), 2.48 (t,
J=4.8 Hz, 2H).

13C NMR (100 MHz, CDCls); & 158.9, 136.5, 136.4, 134.9,
128.7, 128.6, 128.5, 128.3, 127.9, 127.4, 125.9, 125.2, 124.4,
120.1, 115.2, 89.1, 70.0, 65.6, 36.5, 28.1, 26.1.

HRMS calcd. C26H24NOs4, 414.17053; found 414.17146 [M + H]

1-(4-methoxyphenyl)-2-nitro-2,3,5,6-tetrahydro-1H-benzo[flchromene (3c):

Compound 3c was synthesized according to the general procedure by taking 1a (200 mg, 1.36
mmol, 1.0 equiv.), 2¢ (343 mg, 1.36 mmol, 1 equiv.), Cs,CO3 (886 mg, 1.36 mmol, 2.0 equiv.)
in THF (3 mL).

Yellow gummy liquid Yield: 68% (312.0 mg, 0.92 mmol).

IR (neat, cm™) 2960, 1621, 1536, 1464, 1536, 1267, 1175, 1031,
860, 807, 767.

IH NMR (400 MHz, CDCls); § 7.28-7.24 (m, 1H), 7.08-7.06 (m,
1H), 6.97-6.93 (m, 3H), 6.89 (s, 1H), 6.82-6.79 (m, 1H), 6.76-
6.74 (M, 1H), 4.72-4.67 (m, 3H), 4.21 (dd, J = 13.2, 2.8, Hz, 1H),
3.78 (s, 3H), 2.93 (t, J = 8.0, Hz, 2H), 2.52 (t, J = 4.0, Hz, 2H).

13C NMR (100 MHz, CDCls); & 160.2, 153.6, 142.1, 133.9,
133.0, 130.3, 127.2, 126.4, 124.9, 122.1, 120.6, 114.5, 112.6,
102.5, 61.6, 55.2, 39.8, 28.3, 26.6.

HRMS calcd. C20H20NO4, 338.13923; found 338.13960 [M + H]
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1-(3-methoxyphenyl)-2-nitro-2,3,5,6-tetrahydro-1H-benzo[flchromene (3d):

Compound 3d was synthesized according to the general procedure by taking 1a (200 mg, 1.36
mmol, 1.0 equiv.), 2d (343 mg, 1.36 mmol, 1 equiv.), Cs,CO3 (886 mg, 1.36 mmol, 2.0 equiv.)
in THF (3 mL).

Yellow gummy liquid; Yield: 71% (327.4 mg, 0.97 mmol)

IR (neat, cm™) 2967, 1619, 1529, 1460, 1531, 1267, 1175, 1031,
861, 817, 757.

IH NMR (400 MHz, CDCls); § 7.26-7.24 (m, 2H), 7.08-7.06 (m,
1H), 6.97-6.95 (m, 2H), 6.87-6.83 (M, 2H), 6.75-6.72 (m, 1H),
4.69-4.66 (m, 3H), 4.18 (dd, J = 12.8, 3.2 Hz ,1H), 3.81 (s, 3H),

2.93 (t, J = 8.0 Hz, 2H), 2.53-2.49 (m, 2H),
13C NMR (CDCls, 100 MHz) & 159.1, 153.4, 134.0, 133.1,

132.2, 129.3, 127.3, 127.2, 126.4, 124.9, 122.2, 114.6, 114.3,
113.8, 102.8, 61.5, 55.2, 39.1, 28.3, 26.6.

HRMS calcd. C20H20NO4, 338.13923; found 338.13960 [M + H]

1-(4-fluorophenyl)-2-nitro-2,3,5,6-tetrahydro-1H-benzo[f]chromene (3e):

Compound 3e was synthesized according to the general procedure by taking 1a (200 mg, 1.36
mmol, 1.0 equiv.), 2e (325 mg, 1.36 mmol, 1 equiv.), Cs2CO3 (886 mg, 2.72 mmol, 2.0 equiv.)
in THF (3 mL). 13

Yellow gummy liquid Yield: 72% (320.0 mg, 0.98 mmol).

IR (neat, cm™) 2927, 1621, 1546, 1508, 1321, 1227, 1158, 1071,
810, 831, 734, 767.

IH NMR (400 MHz, CDCls); § 7.51-7.37 (m, 2H), 7.37-7.24 (m,
1H), 7.20-7.12 (m, 2H), 7.10-7.06 (m, 1H), 6.96-6.92 (M, 2H),
6.73-6.71 (m, 1H), 5.18 (d, J = 2.0 Hz, 1H), 4.78 (s, 1H), 4.64
(d, J = 12.8 Hz, 1H), 4.06 (q, J = 1.6 Hz, 1H), 3.01 (t, J = 6.4
Hz, 2H), 2.43 (t, J = 7.2 Hz, 2H)

13C NMR (100 MHz, CDCls); 5 162.6, 162.0, (d, Jc.r = 240 Hz)
153.3, 138.8, 136.3, 133.7, 132.9, 132.7, 131.8, 1315, 131.2,
130.9, 130.8, 130.7, 130.6, 128.3, 127.2, 126.2, 124.6, 1215,
83.3, 37.4, 27.6, 26.1.

HRMS calcd. C19H17FNO3, 326.11925; found 326.11760 [M + H]
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8-bromo-1-(4-methoxyphenyl)-2-nitro-2,3,5,6-tetrahydro-1H-benzo[flchromene (3f):

Compound 3f was synthesized according to the general procedure by taking 1b (200 mg, 0.88
mmol, 1.0 equiv.), 2e (223 mg, 0.88 mmol, 1 equiv.), Cs2CO3 (577 mg, 1.77 mmol, 2.0 equiv.)

in THF (3 mL).

Yellow gummy liquid Yield: 68% (312.0 mg, 0.92 mmol).

IR (neat, cm™) 2926, 1624, 1549, 1507, 1329, 1226, 1158, 1072,
817, 832, 737, 765.

IH NMR (400 MHz, CDCls); § 7.28-7.06 (m, 1H), 6.98-6.96 (m,
2H), 6.95-6.81 (M, 2H), 6.80-6.74 (m, 2H), 4.72-4.23 (m, 3H),
4.23-4.19 (m, 1H), 3.78 (s, 3H), 2.93 (t, J = 9.6 Hz, 2H), 2.53 (1,
J=6.4 Hz, 2H).

13C NMR (100 MHz, CDCls); & 159.1, 153.4, 134.2, 133.1,
132.2, 129.3, 127.3, 127.2, 126.4, 122.2, 114.6, 114.3, 113.8,
102.8, 84.4, 61.5, 55.2, 39.1, 28.3, 26.6.

HRMS calcd. C20H10BrNO4, 416.04975; found 416.04969 [M + H].

Ethyl 2-(1-phenyl-4,5-dihydronaphtho[2,1-b] furan-2-yl) acetate (5a):

Compound 5a was synthesized according to the general procedure by taking 1a (200 mg, 1.36
mmol, 1.0 equiv.), 4a (401 mg, 1.36 mmol, 1.0 equiv.), K2CO3 (378 mg, 2.73 mmol, 2.0 equiv.)

in CH3CN (3 mL).

CO,Et

Yellow gummy liquid; Yield: 72% (331.0 mg, 0.99 mmol).

IR (neat, cm™) 2934, 2283, 1735, 1597, 1457, 1281, 1180, 1029,
737.

IH NMR (400 MHz, CDCls); § 7.44-7.35 (m, 5H), 7.28-7.21

(m, 1H), 7.16 (d, J = 7.6 Hz, 1H), 7.01 (t, J =6.8 Hz, 1H), 6.92
(t, J =7.2 Hz, 1H), 4.17 (q, J = 6.8 Hz, 2H), 3.59 (s, 2H), 3.08 (t,
J=8.0Hz, 2H), 2.89 (t, J = 8.0 Hz, 2H), 1.24 (t, J = 7.2 Hz, 3H).

13C NMR (400 MHz, CDCls); & 169.8, 152.7, 143.7, 133.7,
133.1, 131.2, 129.8, 128.7, 128.4, 127.9, 127.4, 126.3, 125.4,
122.6,122.2,117.7,61.1, 32.6, 29.7, 22.1, 14.1.

HRMS calcd. C22H2103, 333.14907; found 333.14901 [M + H]

S8



Ethyl 2-(1-(3-methoxyphenyl)-4,5-dihydronaphtho[2,1-b]furan-2-yl)acetate(5b):

Compound 5b was synthesized according to the general procedure by taking 1a (200 mg, 1.36
mmol, 1.0 equiv.), 4b (439 mg, 1.36 mmol, 2.0 equiv.), K.CO3 (378 mg, 2.73 mmol, 2.0 equiv.)

in CH3CN (3 mL).

CO,Et

Gummy liquid; Yield: 67% (332.0 mg, 0.91 mmol).

IR (neat, cm™) 2933, 2271, 1735, 1607, 1492, 1281, 1184, 1026,
740.

IH NMR (400 MHz, CDCls); 5 7.84 (d, J = 8.8 Hz, 2H), 7.32 (d,
J=8.8Hz, 1H), 7.03-6.92 (m, 4H), 6.86 (d, J = 7.6 Hz, 1H), 4.17
(g, J = 7.2 Hz, 2H), 3.87 (s, 3H), 3.57 (s, 2H), 3.08 (t, J = 7.6 Hz,
2H), 2.88 (t, J = 8.4 Hz, 2H), 1.26 (t, J = 7.2 Hz, 3H).

13C NMR (400 MHz, CDCls); & 169.9, 158.9, 152.6, 143.5,
133.7, 133.7, 131.9, 131.4, 130.9, 127.9, 126.3, 125.3, 125.2,

122.5, 121.8, 117.8, 114.3, 113.9, 61.1, 55.2, 32.6, 29.7, 22.1,
14.1.

HRMS calcd. C23H2304, 363.15963; found 363.15938 [M + H]

Ethyl 2-(1-(4-methoxyphenyl)-4,5-dihydronaphtho[2,1-b]furan-2-yl)acetate(5c¢):

Compound 5c¢ was synthesized according to the general procedure by taking 1a (200 mg, 1.36
mmol, 1.0 equiv.), 4c (439 mg, 1.36 mmol, 1.0 equiv.), K2CO3z (378 mg, 2.73 mmol, 2.0 equiv.)

in CHsCN (3 mL).

CO,Et

Gummy liquid; Yield: 62% (310.0 mg, 0.85 mmol).

IR (neat, cm™) 2940, 2268, 1742, 1619, 1499, 1297, 1180, 1021,
737.

'H NMR (400 MHz, CDCls); § 7.45 (d, J = 6.4 Hz, 1H), 7.40-
7.31 (m, 1H), 7.20-7.14 (m, 2H), 7.03-7.00 (m, 2H), 6.96-6.87
(m, 2H), 4.18 (q, J = 7.2 Hz, 2H), 3.80 (s, 3H), 3.60 (s, 2H), 3.09
(t, J = 8.0 Hz, 2H), 2.89 (t, J = 8.4 Hz, 2H), 1.28 (t, J = 3.6 Hz,
3H).

13C NMR (400 MHz, CDCls); & 168.9, 158.9, 152.6, 145.5,

132.7, 131.9, 131.4, 130.9, 127.9, 126.3, 125.3, 125.2, 1225,
121.8,117.8,114.3,113.9,61.2, 54.2, 31.6, 29.7, 22.1, 14.1.

HRMS calcd. C23H2304, 363.15963; found 363.15938 [M + H]
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Ethyl 2-(1-(2,4-dimethoxyphenyl)-4,5-dihydronaphtho[2,1-b]furan-2-yl)acetate (5d):

Compound 5d was synthesized according to the general procedure by taking 1a (200 mg, 1.36
mmol, 1.0 equiv.), 4d (483 mg, 1.36 mmol, 1.0 equiv.), K.CO3 (378 mg, 2.73 mmol, 2.0 equiv.)

in CH3CN (3 mL).

Gummy liquid; Yield: 60% (326.0 mg, 0.83 mmol)

IR (neat, cm™) 2997, 2264, 1731, 1606, 1498, 1281, 1176, 1026,
791, 750.

IH NMR (400 MHz, CDCls); § 7.21 (d, J = 8.4 Hz, 1H), 7.13 (d,
J=7.2 Hz, 1H), 7.01-6.97 (m, 1H), 6.92 (t, J = 6.8 Hz, 1H), 6.77
(d, J = 7.6 Hz, 1H), 6.56-6.53 (m, 2H), 4.16 (q, J = 7.2 Hz, 2H),
3.87 (s, 3H), 3.66 (s, 3H), 3.55 (s, 2H), 3.08 (t, J = 8.0 Hz, 2H),
2.90 (t, J = 8.0 Hz, 2H), 1.25 (t, J = 7.2 Hz, 3H).

13C NMR (400 MHz, CDCls); & 169.9, 160.7, 158.3, 152.2,
144.0, 133.4, 132.3, 131.9, 127.6, 126.2, 125.1, 122.0, 118.4,
117.6,114.3,104.3, 98.8, 60.9, 55.4, 55.3, 32.8, 29.6, 22.2, 14.1.

HRMS calcd. C24H250s, 393.17020; found 393.16912 [M + H]

Ethyl 2-(1-(2,5-dimethoxyphenyl)-4,5-dihydronaphtho[2,1-b]furan-2-yl)acetate (5e):

Compound 5e was synthesized according to the general procedure by taking 1a (200 mg, 1.36
mmol, 1.0 equiv.), 4e (483 mg, 1.36 mmol, 1.0 equiv.), K2CO3 (378 mg, 2.73 mmol, 2.0 equiv.)

in CHsCN (3 mL).

Gummy liquid; Yield: 58% (315.0 mg, 0.80 mmol)

IR (neat, cm™) 3013, 2246, 1717, 1619, 1401, 1267, 1129, 1036,
781.

IH NMR (400 MHz, CDCls); § 7.23 (d, J = 5.2 Hz, 1H), 7.18 (d,
J=7.6Hz, 1H), 7.12-6.97 (m, 1H), 6.92 (t, J = 6.8 Hz, 1H), 6.77
(d, J = 7.6 Hz, 1H), 6.55-6.53 (m, 2H), 4.12 (q, J = 7.2 Hz, 2H),
3.85 (s, 3H), 3.63 (s, 3H), 3.53 (s, 2H), 3.08 (t, J = 8.0 Hz, 2H),
2.90 (t, J = 8.0 Hz, 2H), 1.25 (t, J = 7.2 Hz, 3H).

13C NMR (400 MHz, CDCls); & 168.9, 166.7, 157.3, 154.2,
145.0, 133.4, 132.3, 131.9, 127.6, 126.2, 125.1, 122.0, 118.4,
117.6,114.3,104.3, 98.8, 60.9, 55.4, 55.3, 32.8, 29.6, 22.2, 14.1.

HRMS calcd. C24H250s, 393.17020; found 393.16912 [M + H]
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Ethyl 2-(1-(4-(benzyloxy)phenyl)-4,5-dihydronaphtho[2,1-b]furan-2-yl)acetate (5f):

Compound 5f was synthesized according to the general procedure by taking 1a (200 mg, 1.36
mmol, 1.0 equiv.), 4f (542 mg, 1.36 mmol, 1.0 equiv.), K2CO3 (378 mg, 2.73 mmol, 2.0 equiv.)

in CH3CN (3 mL).

CO,Et

Gummy liquid; Yield: 70% (419.0 mg, 0.95 mmol).

IR (neat, cm™) 3016, 2286, 1713, 1621, 1407, 1269, 1137, 1041,
779.

IH NMR (400 MHz, CDCls);  7.84 (d, J = 8.8 Hz, 1H), 7.48 (d,
J=7.2 Hz, 2H), 7.43-7.39 (m, 3H), 7.36-7.31 (m, 3H), 7.16 (d, J
= 7.2 Hz, 1H), 7.09-6.95 (m, 3H), 5.11 (s, 2H), 4.17 (g, J = 7.2
Hz, 2H), 3.58 (s, 2H), 3.08 (t, J = 7.6 Hz, 2H), 2.88 (t, J = 8.0
Hz, 2H), 1.26 (t, J = 7.2 Hz, 3H).

13C NMR (400 MHz, CDCls); & 169.9, 158.2, 152.6, 143.5,
136.9, 133.7, 131.9, 131.3, 130.9, 128.7, 128.5, 128.3, 120.0,
127.9, 127.5, 127.4, 126.3, 125.5, 125.3, 122.5, 121.7, 117.8,
115.1, 114.8, 70.0, 61.1, 32.6, 29.7, 22.1, 14.1.

HRMS calcd. Ca9H2704, 439.19093; found 439.19049 [M + H]

ethyl 2-(7-bromo-1-phenyl-4,5-dihydronaphtho[2,1-b]furan-2-yl)acetate (59):

Compound 5g was synthesized according to the general procedure by taking 1b (200 mg, 0.88
mmol, 1.0 equiv.), 4a (196 mg, 088 mmol, 1.0 equiv.), KoCO3 (241 mg, 1.77 mmol, 2.0 equiv.)

in CHsCN (3 mL).

CO,Et

Gummy liquid; Yield: 60% (326.0 mg, 0.83 mmol).

IR (neat, cm™) 3015, 2287, 1710, 1625, 1404, 1270, 1134, 1042,
774.

LH NMR (400 MHz, CDCls); § 7.44-735 (m, 4H), 7.28-7.02 (m,
1H), 7.02-6.99 (m, 1H), 6.94-6.91 (m, 1H), 6.82 (d, J = 8.0 Hz,
1H), 4.17 (g, J = 6.4Hz, 2H), 3.59 (s, 2H), 3.08 (t, J = 12.0 Hz,
2H), 2.89 (t, J = 6.8 Hz, 2H), 1.25 (t, J = 8.8 Hz, 3H).

13C NMR (400 MHz, CDCls); & 169.8, 152.7, 143.7, 133.7,
133.1, 129.8, 128.7, 128.4, 127.9, 126.3, 125.4, 122.6, 122.4,
117.7,61.1, 32.6, 29.7, 22.1, 14.1.

HRMS calcd. C22H20BrO3, 411.05958; found 411.05947 [M + H]
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2-(1-phenyl-4,5-dihydronaphtho[2,1-b]furan-2-yl)ethan-1-ol (6):

Compound 6 was synthesized according to the general procedure by taking 5a (200 mg, 0.30
mmol, 1 equiv.), LAH (45 mg 1.20 mmol, 2 equiv.), in THF (4 mL).

Light yellow solid; Yield: 60% (105.0 mg, 0.36 mmol).

IR (neat, cm™) 3016, 2286, 1727, 1621, 1407, 1271, 1136, 1047.

IH NMR (400 MHz, CDCls); § 7.50 (d, J = 7.2 Hz, 2H), 7.46-
6 7.30 (m, 1H), 7.27 (d, J = 18.8 Hz, 1H), 7.21 (d, J = 9.6 Hz, 1H),

7.10 (d, J = 8.4 Hz, 2H), 7.02-6.91 (m, 2H), 4.79 (s, 1H), 3.65 (t,
J=6.8 Hz, 2H), 3.02 (t, J = 8.0 Hz, 2H), 2.82 (t, J = 8.0 Hz, 2H),
2.69 (t, J = 6.8 Hz, 2H).

13C NMR (400 MHz, CDCls); & 152.1, 133.8, 133.1, 131.2,

129.8, 128.7, 128.4, 127.9, 127.3, 126.3, 125.4, 123.5, 123.3,
61.1, 33.6, 28.1, 26.3.

HRMS calcd. C20H1902, 291.13850; found 291.13861 [M + H]

2-(1-phenyl-4,5-dihydronaphtho[2,1-b]furan-2-yl)acetic acid (7):

Compound 7 was synthesized according to the general procedure by taking 5a (180mg, 0.54
mmol, 1 equiv.), KOH (30 mg, 0.54 mmol, 1 equiv.) in EtOH/H.0 (3.6:0.4 ml).

White solid; Yield: 70% (115.0 mg, 0.37 mmol).
IR (neat, cm™) 3010, 2278, 1715, 1627, 1409, 1271, 1136, 1047.

LH NMR (400 MHz, CDCls);  12.64 (s, 1H), 7.49-7.39 (m, 3H),
7.36-7.34 (M, 2H), 7.22 (d, J = 7.2 Hz, 1H), 7.04-7.00 (m, 1H),

6.93 (t, J = 7.6 Hz, 1H), 6.70 (d, J = 6.8 Hz, 1H), 3.51 (S, 2H),
3.05 (t, J = 7.6 Hz, 2H), 2.86 (t, J = 7.6 Hz, 2H).

13C NMR (400 MHz, CDCls); & 170.7, 152.2, 144.7, 133.6,
132.5, 130.6, 129.3, 128.6, 128.2, 127.5, 126.1, 125.5, 121.7,
121.0, 116.9, 32.2, 28.9, 21.4.

HRMS calcd. C2oH1703, 305.11777; found 305.11726 [M + H]

S12



N-phenyl-2-(1-phenylnaphtho[2,1-b]furan-2-yl)acetamide (8):

Compound 8 was synthesized according to the general procedure by taking 5a (50 mg, 0.16
mmol, 1 equiv.), aniline (20 ul, 0.16 mmol, 1 equiv.) and EtsN (45 ul, 0.328 mmol, 2 equiv.).
SOCI; (23 pl, 0.328 mmol, 2 equiv.) in DCM (3 mL)

0 Light yellow solid; Yield: 67% (42.0 mg, 0.11 mmol).
L) L
— IR (neat, cm™) 3018, 2284, 1715, 1626, 1410, 1267, 1129, 1047.
o)
OO 'H NMR (400 MHz, CDCls); 6 7.39-7.30 (m, 5H), 7.29-7.16 (m,
4H), 7.15-6.99 (m, 5H), 6.81 (d, J = 8.8 Hz, 2H), 5.17 (s, 1H),
8 2.39 (s, 2H).

13C NMR (400 MHz, CDCl3); & 170.8, 159.6, 157.5, 136.6,
134.6, 129.8, 128.5, 128.3, 125.8, 125.3, 124.1, 121.1, 114.4,
34.6.

HRMS calcd. C26H1sNO2, 378.14940; found 378.14959 [M + H]

S13
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13C NMR Spectrum of compound 3d

S22

=
i
220" 0- S
48
1
1
699°92 E
£6€°82
[4 A% 1% = 3—_
E 18
3
1
.
182° 66— —Z[
E 4.
625" 19 _T
4
189°9L ;
6TE"LL ) I
Lbb 98 —f
E 1N
—‘E
38
968°20T E—
8p8 ETT _E:
¥
TIE PTIT— \ 3
9L9"FIT [
062 Z2T— B
L¥6 " $ZT— il
SEV 92T
z0Z" LZT— L
STE"LTT =
08E°62T =
A
Zvz ZET— —%
00T"€ET 3
£00°PET 3
r,
ZG EST —=|
TET 6T —=[
3
E
¥
i
E 15
3 E 2
inl s
1 - 3
-« N N
~N ™ E o
~N - ~N
v S
0 T O 1=
] 0« o
9 .
8 5§ -
L A BH [
3 § 5 1
g > > 0 I
v a TP
0 0O & o
n o~ ©n un A ;'
MeO
NO,
///'
(0]
3d

ppm

20

40

60

80

100

120

140

160

180

200

220



N NN NNHHO SO

s o

o~

N

Y]

Sample Code: ACETATE-P-TETRALANE

NN NS0 00008 Y e DN YT YWY T TR MMM MmN NN N

\\ S J//ﬁ%/)

dmso

Solvent:

SA-AGILENT 400MHz NMR
Date: Apr 12 2022

rrrrjrrrrjrrrrJrrrryrrrr[rrrrrrrrrrrrrrrrrrrrrrrrrrrr1rrrrrrr [ r 11Tt T

3e

'H NMR Spectrum of compound 3e

S23

ppm

10

12

14

J-9T°

NOoONHNH

oo



1-ACETATE-F-TETRALONE-13C-HNR

Bample Coda:

mo
LA E
[
SOL°
(14

dmso

Solvent:

LTL"DET:
L
BI6 BT

BRETET

A00ME = MMR

Apr 12 2022

Bh-Varian

Datae:

OLE'ER

005 " ToT
EST EOT

LEGTET

THACTET
LELELT
TI6°ZET:
EZL EET
BELOLT
BEE "9ET

GLE' BT Il
LZTEST
TDE EST

zozoat—',
EZ9 29T

3e

13C NMR Spectrum of compound 3e

S24

s

B T SO e P

i
3
1
E

20

40

&0

BO

100

120

140

160

180

200

220



000"

=)
||

[ S S S S T - S - S-S - -SR-S - S - - R v-3 [T IR . T B B N

MeO

Br
3f

'H NMR Spectrum of compound 3f

S25

ppm

10

12

1 80"

J-o0¢°

-eG”

T} €8°

N -~



899°92

hildad o Ll
T

“.

=
265 82— -4
b 48
E 1N
EPT"6E —3
=1
3
1
i
E
z82° 55 —a
825°T9 — 3
£
189 9L— 48
‘i
6TE"LL —
8vy ' ¥8 —3r
¥
E 1N
EL
958°20T —F
3
8¥8 ETT E 8
TIE $TT—
ZL9 ¥TT =L
% I
09z"zZT
E3s
0Ew 92T —‘;
z0z* Lzt IE
PIE LZT— 3
08€°62T ___F
—3
zoz"zeT 3
Z0T EET— E
€0Z°¥ET -
:
ZTp EST —=l
1Z1°66T —
3
$C
1t.
3
E
in
3
E 3
' ~\

MeO

Br

3f

13C NMR Spectrum of compound 3e

S26

ppm

20

40

60

80

100

120

140

160

180

200

220



-— IT'€

J-€e1°¢2

- S6

5-T6°T
Tsez

G03oTd 10 T090TZ0Z NOIOHWd 6Tz-¥Md

:aureuzoTd

R e
)
IR
B o 3

000°0
[ATAR
GET'T

M

/77

o o o
© © ©
BN s
o @ o

8FT v—
9T ¥
P81 —
T0Z°¥
€89

woww
o B U
® o ©
© © o

0LO"E

zLez—'/)
z68°2

v66°9

TI8E L~

RS RSN
NNN W
H O o o
©® H © o

2I0°L
620°L
ST L—
ELT L

E6E°L
80¥% "L
v L

LoTd

‘99

T€G9S9
‘g1e-
AVIdSIa
pasn jou
05°0
ONISSED0dd

0
i
0
9°L6L
v
L

uu
X
u
u
SOV'T
000°0T
00Z°21T
800°0

ov
0°LZ
TYIDHAS

TR
sA
os
om

dr

dzx
13

ds

uz
qr

sq
ut
ejTe
oemd
utds
uteb

durey

ECTY

u spouryes
NOIIVENLYSTId

VI
| g p g
ZIv62 Jup
e .H’nmﬁ
zT
~0-€I¥D 0FM SAEMDIP
uuu wp
0 3op
€10 up
WATAN0DAA
00T°9 ad
19 amdy
€°66L 303
689 °66€ bags
TH u3
YALLINSNVEL
vE 3o
962 3u
000°T ™
4 sq
000¥% qaz
ZLYLS du
000" ¥ 3e
6 €8TL us
NOILISINDOOY

PTF 10 T090TZ0

CO,Et

5a

~Z NOLO¥d 6TZ-¥¥d/T

~0 T090T20Z 6TZ-Wid

~/unp/1Z0Z/®3ep /03N

~e-yaeds/owoy/ STTF

[ feles) jusaTos

1zZ0z T unp °3Ep
TTANYS

NoLo¥d zdxa

ALISYIAINN S,NUNOIA

'H NMR Spectrum of compound 5a

S27



Sample Code: PKR-219-13C-NMR

13C NMR

VIGNAN’S UNIVERSITY

cdcl3

Solvent:

400MHz NMR

SA-Varian

Date: Jun 2 2021

T T —d
8T ZF— —  ——
£89° 62—
LoL 62—/
— (i}
159" 26—/
LT TG
Ty SL—
000" LL- =
TIE Ll
86L°LIT—
yOZ 22T \
, S N
6€9°2ZT—

f.zv':u—\
6Z€°9TT—

Loy LZT—47
896°L2T 7/
17/

LLY BZT '/‘
ElL'QCl——/
9€S'GZIJ

£€62°

SFTI'EET

\‘GL‘EET—/ /

\
X *\__"_4

/
11—/

v evr—  /

vae zer—/

61869 T— —

O

5a

=~ °

CO,Et

13C NMR Spectrum of compound 5a

S28

4 i L o Pl Gt o B o o o M [ R 130 B R N 0 0 TTTT TT TTTT 0 it o L e S i e 0 | 0 B TT TTTT g D |
T T T | T T T 17T TT i3 | TTTTT | TTT T T | T I T I TTTTT T TT T T

ppm

200 180 160 140 120 100 80 60 40 20 0

220

Plotname: PKR-219-13C-NMR CARBON 20210602 01 plot0l



Sample Code: PKR-219-DEPT-135

DEPT 135

ppm

e
0

PRI PT —r

F
20

€81°2C

£89°62— -

L9L 62— L

169°2¢ %

T

LI I I

N
(¥
b
o
6

TTT T

[
100

6€9°22T E
§Zv"SZT—

62€°92T —id

LO¥"LZT

896" LT/ P ———

LLY" 82T

9€8° 62T -

120

I [ I
180 160 140

L LR
200

T

T

CDC13
SA-Varian 400MHz NMR
Jun 3 2021

[
220

L

VIGNAN’S UNIVERSITY

Solvent:
Date:
-

pu—

CO

5a

O

Dept-135 NMR Spectrum of compound 5a

S29



5030Td T0 ¥I80TZ0Z NOLO¥Ad ¥-Wid

rsweuloTd

w NN - w N s =N
w ok o W K B wo
w0 o o @ w [od =Yoo N O
A e S T bbb
udd 9 8 0T cT VT
___ L g0 1o 1 | M Y N O N /I _________ _ ____________________
I 'l
yd opo T ZIV6Z Jup
i v U3 ve amndp
L9S sA 69
0 DS ~HN-SUO (M SAEMOSPD
89¢ oM uuu up
10714 0 Jop
0 dr €10 up
z V- dz gATAN0DHAA
0 dzz  00L'€ LU
0°€6L 13 29 amdy
L LES9 dm € 66L 3073
8 8¥2- ds 689 °66€ bags
AVIASIA TH u3
pasn jou ug WALL TASNVEL
05°0 qat  ve 30
ONISSEOO¥A 82T 3u
uu Sy 000°T ™
K dp 2 sq
u ut  000¥ qz
u TT eLVLS du
SOV 000" ¥ 3e
000°0T eIT® 6 €8TL ms
007" L oend NOILISINOOY
8000 ISU PTFTO0 ¥I8
0 utds ~0TZ0Z NOIO¥Nd ¥-¥id
0€ uteb ~/T0 YI80TZ0Z V-¥id
0°se dwey ~/bny/T1z02/®3EP/03N
TVIDEAS ~e-yzeds/swoy/ S1TF
u oM €T0a0 JusATOS
u spoujes Tzogz ¥I bnv  e3ep
NOILWMAIVSA FTAWYS
! | Nozo¥yd gdxs
5 A ol Gl Ll R e ew ol S B o e Bl e R

CO,Et

OMe

5b

'H NMR Spectrum of compound 5b

S30



Sample Code: PKR-A-13CNMR

cdcl3

Solvent:

SA-Varian 400MHz NMR

5
6ST"¥T —r
061" 2Z: +
L9L 62 — 3
629" 26— r
T B — C
¥oT" 19 [
> N
— |-
0F6°ETT [
TIE PTT—\ E
A ——
6¥8°LIT [
Lz8 12T —3
£96° 22T . 1
€Lz g2 -
[ LR e —— zn
9€€°92T—// s
cgs'thJ B
256 0ET -
ZZh TET— IE
86 TET L
.
SPL EET / C
666" €T +
L19°ZST- —
¥66°8ST —3
ir
926°69T —L-
» —
o B
S L
~N -
© E
=t §-
o 0
E
<
9 C
3 —
o -
a B
OMe
CO,Et
—
o (0]
5b

13C NMR Spectrum of compound 5b
S31

ppm

20

40

60

80

100

120

140

160

180

200

220

Plotname: PKR-A-13CNMR CARBON 20210816 01 plot0l



L03oTd TO 9T80TZ0Z NOIONA O-¥W¥ :oweu3old

w =N HWw N NN O
8 % 88 3 BaEk
b o b oh Pt
wdd (4 9 0T zT v
L L v ea 1 oea o] | T ] | | T T | | e Uy o g T g o wil g pwaa iy
A \ _ﬁ 1M | f
yd opo> TR ZIV6Z Fup
(i v w pe amdp
€LL sA 6-¥
0 OS ~WN-2UO QM SABMOIP
892 oM uuu up
I0T1d 0 Jop
0 dr €10 up
0°8LI- dx YITINODIA
0 dzz €€6°G nd
S Z6L 3T 09 amdy
0°26%9 ds v 66L 303
0°LEZ- ds 689 66€ bazs
AV¥IdSIA TH u3
pasn jou ug WIALIIWSNVEL
0s°0 at vz 32
ONISSEOOdd 952 3u
uu sS4 000°T ™
£ dp z sq
u uT  000% qaz
u TF  ZLbLS du
SOV 000" ¥ 3e
000°0T eITe 6 EBTL ns
006°8 oemd NOILISINDOY
800°0 ISy PTITO 918
0 utds ~0TZ0Z NOIO¥d O-W
o€ uteb ~/T0 9T80TZ0Z O-WIE
0°sZ dwesy ~/Bny/T1z0z/®3EP/03IN
TYIDAAS ~e-yzeds/suwoy/ STTF
u 3emM  £T0aD Jua@ATOS
u spoujes T1zoz 9T bnv  e3ep
] 2 NOIIVNIVSTEA ATARYS
e i Nozo¥d zdxe
e o) ot oh B lite: 1 & n Ll il 2

MeO,

CO,Et

5c

'H NMR Spectrum of compound 5¢

S32



Sample Code: PKR-C-13CNMR

LST'PT

691" 22

LIL 6T
129° 1€

LSZ ¥S

¥92° 19

189" 9L—
000" LL 3
S0Z°LL
6TE " LL—
6¥6°EIT:
TIE HTT—\
6%8°LIT
Lee'tat—\ —3
196" 22T— _—
€LZgeT
osc‘czt‘/— p—
aee‘azr;/ T 5‘
£g6°L2T—/ / S—
056" 0ET
T2 IET
286 TET
w3
PYLZET /7
$65° SPT—
¥19 ZST——— —g
€66°8ST —
$66°89T —
()
ng S
nER
o 8
T o v
0 = ~ 3
=
. /3
EERC E
Bd ;
R
0 & m
@ oA
MeO
CO,Et
—
=~ °

5¢c

13C NMR Spectrum of compound 5¢
S33

W

USRS [ U L ) o U T = o T i o 7 S 8 o T 5 R 0 o 7P T . i 0L [ A 75 A 72 ) A ] i 1 o 73 o

ppm

20

40

60

80

100

120

140

160

180

200

220



EV'E
86°T
- 66°T

3 T10°¢2

000°0—
¥EZ T—
o
o't
€62°T—\\ \
€95°T—
688°2—
¥06°2
¥26°2—
290°€
080°€E
00T €
zzTE
1€5°€
166°€
G99°€
9L8E-
L06°€

€ET F—
ST ¥

69T ¥—
L8t v—/
LES"9

€957 9—
T96°9
806°9
926°9— \ \ \
€V6°9
TL6°9
€L6°9
686°9
266°9
L00"L
ote—2) 1
ver L—/
ZrTL

2oz L—'//
€22°L

09z L—/

yd opo T®

1014

dt

(441 dx

dzx

TE6L 37

TLBY9 dm

“6LZ- ds
AVIdSIa

pesn jou ujy

05°0 qat
ONISSEO0¥d

N TNO™O

sy

ut

000°0T eI
006°8 o6ud

0z utds
123 uteb
0°sz durey
TYIDAdS
u LYY
u spouryes
NOIIWNIVSTId

VI
PR | ]
zZ1v62 Jup
vE andp
6-d
~HN- 0..-0'0 M SaEMDSpP
uuu wp
0 3op
€10 up
WETINODEA
0S¥ ud
09 amdy
¥ 66L 303
689 °66€ bazs
TH u3
YILLINSNVIL
9T EE]
8zT Ju
000°T add
z sq
000% az
ZLYLS du
000°¥ 3e
6°€8TL us
NOILISINTOY
PT3I°

~T0 0260TZ0Z NOIO¥A
~T0LZ-¥Id-dXE/TO 02
~60TZ0Z 0LZ-WId-dXd
~/des/120z/®3ep/0an
~e-jyreds/suwoy/ STTF
€100 jusATOS
1202 0z dos  =3®p
TTANYS

Noroda tdxe

ALISYIAINN S,NUNOIA

MeO,

CO,Et

OMe

5d
S34

'H NMR Spectrum of compound 5d



Sample Code: EXP-PKR-270-13C-NMR

13C NMR

VIGNAN’S UNIVERSITY
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Solvent:

SA-Varian 400MHz NMR
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Sample Code: EXP-PKR-272-13C-NMR

13C NMR

VIGNAN’S UNIVERSITY

CDC13

Solvent:

SA-Varian 400MHz NMR

Date: Sep 22 2021
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Sample Code: RKR-B-13C-NMR

13C NMR

cdcl3

Solvent:

SA-Varian 400MHz NMR
Date: Aug 17 2021

189 '9L‘A

000°LL

L6T L
TIE"LL

e J

3
3
3
ST PT PN
SLT'ZT —_—
1SL"6Z P
129 28—/ 3
¥91° 19
290" 0L 3
Y
SE8 FIT
vzr'gta
928" LIT #
68L°TZT
—
€96°22T 4
ZLE"GZT —
GG 62T -
62€°92T—
097 LZT 7
186°LZT f

§T9°2ST
062 '8GT—
816 69T

BnO

CO,Et

=~ °

5f

13C NMR Spectrum of compound 5f
S39

LANLIRY L L L L L L L L L L L L L L L L L L L L

220

g

ppm

20

40

60

80

100

120

140

160

180

200

Plotname: RKR-B-13C-NMR CARBON 20210817 01 plot01l



Br

=0

59

CO,Et

'H NMR Spectrum of compound 5g

S40

ppm

10

12

14

=—€T"

1-26°
J-€€°

- €6°

SOOHHH



EET PT— - —

¢’ Ie——— —

99L 62—/
e —
169°2€E

TLT 19— —_
T89°9L
000" LL- "
TIE LL—
8GLLTT
12 ZARAAY X
s:s'zth 7
szyGTT — ———

62€°92T

696 ‘LZTJ

91.9'93‘(’*/ = 3
€1L"82T—/
LEB 62T
R
9GT EET
¥GLEET:

9PL ERT /
€8L"ZST

L1869 T— —3

CO,Et
e

Br

59

13C NMR Spectrum of compound 5g

S41

LANLI L L L L L L L L L L L L L L L L L L L L L L

ppm

200 180 160 140 120 100 80 60 40 20

220



H o oo o

o oo -

—\

7

MmoMmm N NN NN NN NN Ao e

@« @ e mm o

xpB

L S S S S S S S T S o o S o Y S S T V- I - R I -}

pPpm

gain
pwo0
alfa

/PKR-ALCOHOL PROTO~ spin

N 20220510_31.fid hst
ACQUISITION
7183.9
4.000

ata/2022/May/PKR-A~ temp

solvent
file /home/spark/d~
LCOHOL 20220510 01~

SW
at

® o= m
© ~
~ -
2
= o]
w0
% 5 8
BB A 5
H >
& a
A
- 8 Qu Q[ u&ﬂ.ﬁ O 0w .g.A
oA T W w ? H HH A 2wabPoa
2
N o o N N E - mo o m o E E N W N
~ o =3 o] o © m — LMo
<« o =] o o - 18} a1 oM «
~ A = Q m
w Ll o o~ - = N
E 3 & 2
™ |
: - s
g g
g i f
H N
saagss si8fx s548 By
AW AT a0 EoBNL R Tl o '5'0'5’0 °
CH,OH
—
=~ ©
6

'H NMR Spectrum of compound 6
542

10

12

14

3-€0°
360"

3-00"

1-86"°

N =N~

PKR-ALCOHOL PROTON 20220510 01 plot04

Plotname:



L9€ 9 ———— —_—
€81 80— —
BEY B —
ELY " U —_—
T89°9L
000°LL —
TIE LL

SPE'ETT
6FS ETT L
9(7'§ZT_\_—)i~—-—_ﬂ
6?2‘95:‘\\_—

PPI EET
9G8 EET-

LOE " LZT —
096'L€g / =
L9¥ 82T
PIL 82T
928°62T
€GT IET

P8L ZST

-

=~

13C NMR Spectrum of compound 6
543

LARLI LI L L L L L L L L L L L L L L L L L L L L L L LB L L O L

ppm

200 180 160 140 120 100 80 60 40 20

220



Sample Code: PKR-COOH
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Racemic compound for 3a

DAYPKREDDY\214 aa_0D-H_10%_IPA_Hex1.lcd

my
1250 E Det.A Ch1
] E
1000 |‘
?5(]—_ ﬁ
] ";,'
500 \ Ik
1 [
| |
250 [ 4
] | | [
| \
- II L ) I| '-.\
0+ — S B . — J
T T T T
15 20 25 30 35 40 45 50
min
1 DetACh1/254nm
PeakTable
Detector A Chl 254nm
Peaki Ret, Time Area Height Area % Height %
1 21.877 33484702 1253513 49.436 67916
2 37299 34248492 | 592168 50.564 32.084
Tonal 67733194 1845681 1000000 100,000
Chiral compound for 3a
DA\YPKREDDY\214 nos_00-H_10%_IPA_Hex1 lod
o
1 = Det.A Chi
| &
500- ||=
250-
i
O
| o
| =
In | .'..."
th I| \ / '-_.
o . _ |
17.5 20.0 22.5 250 275 30.0 325 35.0 375
min
DetA Ch1/234nm
Peak Table
Detector A Chl 234nm
Teaks# Tet, Time Arca | Height Area | Height "o
1 19.817 13028936 534334 74.101 R2.790
2 31819 4553836 114071 25899 17.214
T 17582773 H45405 100000 100000
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Crystallographic data of 3a

Figure caption: ORTEP diagram of 3a compound with the atom-numbering. Displacement
ellipsoids are drawn at the 35% probability level and H atoms are shown as small spheres of

arbitrary radius.
checkCIF/PLATON report
Structure factors have been supplied for datablock(s) 3a_0m

THIS REPORT IS FOR GUIDANCE ONLY. IF USED AS PART OF A REVIEW
PROCEDURE FOR PUBLICATION, IT SHOULD NOT REPLACE THE EXPERTISE OF
AN EXPERIENCED CRYSTALLOGRAPHIC REFEREE.

No syntax errors found. CIF dictionary Interpreting this report
Datablock: KB100_0Om
Bond precision: C-C = 0.0035 A Wavelength=0.71073

Cell: a=10.0111(10) b=11.7592(12) ¢=13.0970(15) alpha=90 beta=90 gamma=90
Temperature: 293 K

Calculated Reported Volume 1541.8(3) 1541.8(3) Space group Pna 21 P na 21 Hall group P
2¢ -2n P 2c -2n Moiety formula C19 H17 N O3 C19 H17 N O3 Sum formula C19 H17 N O3
C19 H17 N O3 Mr 307.34 307.33 Dx,g cm-3 1.324 1.324 Z 4 4 Mu (mm-1) 0.090 0.090 FO00
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648.0 648.0 F000* 648.31 h,k,Imax 13,15,17 13,15,17 Nref 3541[ 1848] 3504 Tmin, Tmax
0.970,0.975 0.673,0.746 Tmin’ 0.970

Correction method= # Reported T Limits: Tmin=0.673 Tmax=0.746 AbsCorr = MULTI-
SCAN

Data completeness= 1.90/0.99 Theta(max)= 27.486
R(reflections)= 0.0365(3158)
wR2(reflections)= 0.0985(3504)

S =1.039 Npar= 208

Crystal data for 3a: C19H17N103, M = 307.33, Orthorhombic, space group Pna21(No.33), a =
10.0111(10)A, b = 11.7592(12)A, ¢ = 13.0970(15)A, a = 90°, f# = 90°, y = 90°, V =
1541.8(3)A3, Z = 4, D¢ = 1.324 glcm?, Fooo = 648, Bruker D8 QUEST PHOTON-100, Mo-Ko
radiation, L=0.71073 A, T=293(2)K, 20max = 55°, u=0.090 mm?, 28119 reflections collected,
3504 unique (Rint = 0.0591), 208 parameters, R1 = 0.0365, wR2 =0.0947, R indices based on
3158 reflections with | > 26(I) (refinement on F?), Final GooF = 1.039, largest difference hole
and peak = -0.162 and 0.167 e.A3. CCDC 2149875 deposition numbers contain the
supplementary crystallographic data for this paper which can be obtained free of charge at
https://www.ccdc.cam.ac.uk/structures/

Data collection and Structure solution details: Single crystal X-ray data were collected at

room temperature on a Bruker D8 QUEST equipped with a four-circle kappa diffractometer
and Photon 100 detector. An Ius microfocus Mo source (A=0.71073A) supplied the multi-
mirror monochromated incident beam. A combination of Phi and Omega scans were used to
collect the necessary data. Integration and scaling of intensity data were accomplished using
SAINT program.! The structures were solved by Direct Methods using SHELXS972 and
refinement was carried out by full-matrix least-squares technique using SHELXL-2014/7.23
Anisotropic displacement parameters were included for all non-hydrogen atoms. All H atoms
were positioned geometrically and treated as riding on their parent C atoms, with C-H distances
of 0.93--0.97 A, and with Uiso(H) = 1.2Ueq (C) or 1.5Ueq for methyl atoms. CCDC 2149875
deposition numbers contain the supplementary crystallographic data for this paper which can

be obtained free of charge at https://www.ccdc.cam.ac.uk/structures/
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SMART & SAINT. Software Reference manuals. Versions 6.28a & 5.625, Bruker
Analytical X-ray Systems Inc., Madison, Wisconsin, U.S.A., 2001.

Sheldrick, G. M. SHELXS97 and SHELXL Version 2014/7, http://shelx.uni-
ac.gwdg.de/SHEL X/index.php

Muller, P, Herbst-Imer, R, Spek, A. L, Schneider, T. R, and Sawaya, M. R. Crystal
Structure Refinement: A Crystallographer’s Guide to SHELXL. Muller, P. Ed. 2006
Oxford University Press: Oxford, New York, pp. 57-91.

A. L. Spek, Acta Cryst. 2009, D65, 148-155.
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Figure-1: Optimized structures of primary acetate path
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Figure-2: Optimized structures of secondary acetate path
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-0.90634200
-0.05124400
0.96277600
2.20130000
2.20624800
0.99814700
-0.25734700
-3.81196900
-2.35202500
1.89739500
3.97739900
4.24588200
2.43675200
-0.24158200

0.43720900

-2.27338100
-1.28182200
-2.47765500
-1.14013800
-0.22564100
-0.74767700
-2.13925500

-1.32443100

2.13527400
-1.84882100
-2.70764000
-0.00986400
-1.44660600
-2.34887600
-0.45777200
1.76671200
2.08782000
-2.02006700
-0.01714800
0.39143000
-0.00909500

0.96485300

1.21081000
0.46474900

1.30022500

-1.59260600

1.44424000
1.21377700
0.16422500

-0.45684800

-0.61968200

-0.21113200

-0.37019500

-0.92699000
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4.40337500
3.11068200
2.10338300
2.44464500
0.71873700
0.70806400
0.63969500
-4.17406700
-4.43435900
-3.38910900
-2.08187500
-0.43681200
0.64788300
0.60800200
0.64748000
-2.33302500
-1.31867100
-3.45762700
-1.97243200
3.98708200
5.73934100
5.16282600
2.85290900
1.69154900
1.55862100
0.42451600
-4.98758400

-5.44891200

-0.01233800
0.46788200
-0.34942900
-1.65706500
0.27215000
1.20014700
0.58573100
-0.76764400
0.51219300
1.42773200
1.06931400
-0.41867900
2.53884800
3.32083100
3.03017300
-1.87805600
-3.24692400
-3.03959000
-3.09256600
-3.15756000
-1.70083500
0.63747600
1.49302100
-2.29559300
0.04187000
1.34575300
-1.47982400

0.79652500

-1.29035100
-1.10324700
-0.55792600
-0.18871200
-0.36577300
0.81409100
2.15182600
-0.80629800
-1.30212300
-1.42277100
-1.07865800
2.26426700
0.64728100
1.65253800
-0.54636300
2.24493300
1.79637800
0.39394400
-0.54639100
-0.07220100
-1.07218700
-1.71956600
-1.35792400
0.26431400
2.43123800
2.90124700
-0.67751700

-1.57158100
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-3.58713000
-1.28816200
0.53491600

-0.22216500

2.00156700
0.69607700
3.04313400
3.10792700
1.93489400
0.67510200
-1.62413900
-2.81591300
-3.30958500
-2.61626300
-1.41244900
-0.92991800
-0.69544200
-1.36395400
-1.55832800
4.30296800
4.38198400
3.22967400
2.03462300
-0.32274000

-2.37397000

2.43585900
1.81101800
0.88250100

-1.61563100

-1.28672900
-0.94650100
-0.21425800
0.07501500
-0.03953400
-0.58203600
3.05752000
3.40335200
2.58225500
1.43403100
1.07497100
1.90433600
-0.18768700
-1.53247500
-1.81517400
0.51110300
0.86592600
0.77968300
0.33362900
-1.74180100

-1.99258200

-1.77834400
-1.14693900
-1.25093000

-0.85768200

2.12741000
1.47937200
1.79631100
0.31086400
-0.48437900
0.07809200
1.34692800
0.71089200
-0.30720400
-0.68536600
-0.05135900
0.96974600
-0.51299300
-0.23108100
1.23787100
-0.26585000
-1.61309900
-2.39737900
-1.84106200
1.97844300

-1.07710000
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-2.52246200
-3.06487900
2.36312500
1.86506600
4.03506100
2.77181900
-1.22873400
-3.35529600
-4.23950000
-2.99603700
-0.00979900
-1.95532700
-2.26541200
5.18901500
5.32308200
3.26177200
1.15764700
-0.60924200

0.09943800

2.22659300
0.86269400
3.11900300
3.05285400
1.80562300

0.63418900

-1.45376700
-2.99693400
-2.27377800
-1.37822000
-0.50474300
0.71056300
3.68602100
4.30126700
2.83910900
0.78651400
1.62958200
-2.82024300
-1.09692700
0.58465600
1.20232200
1.05220100
0.25732400
-0.14467400

-1.84743600

-2.51353700
-2.01992600
-1.34120000
-0.21814100

0.07106200

-0.78559000

-2.21966200
-0.72889300
1.77691200
3.21240500
2.16575100
2.32832000
2.14195300
1.00372400
-0.80988400
-1.47168100
1.47481100

1.37655900

1.69069600
0.36359700
-2.04067500
-3.44984400
-2.47526300
-1.60039000

-0.39268400

0.80455600
0.41626300
1.22130000
0.21078700

-0.39212500

-0.08918900
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-1.12981000
-1.89697800
-2.28141200
-1.89965700
-1.12760400
-0.74900400
-0.77598500
-1.79541500
-1.29258400
4.17129700
4.08482500
2.85948400
1.73248800
-0.10176600
-3.12732200
-4.13341400
-3.11482200
2.66676800
2.11989300
4.15191700
2.77088300
-2.01713200
-0.82376200
-2.19087500
-2.87874900
-2.20809500
-0.14345100

-2.01338400

2.67503500
3.55728200
3.19634700
1.96049100
1.07074800
1.44138500
-0.30537300
-1.34475200
-2.76954300
0.55064000
1.61033300
1.90139100
1.13908200
-2.97784300
-1.19537200
-1.21209800
-1.11701800
-3.05537500
-3.24000500
-1.67388300
-0.96822800
-1.20727900
2.94951000
4.51943900
3.87513800
1.68141200
0.76246000

-3.51195700

1.96925600
1.20579600
-0.08533700
-0.61014100
0.14693800
1.44348400
-0.41910200
0.09065800
-0.15516300
-0.10588800
-1.01151200
-1.60706200
-1.29987300
0.59153600
-0.60855400
0.09147100
-1.83711100
-0.04583200
1.61651500
1.36256600
2.19639000
1.14887000
2.97464500
1.61467800
-0.68696700
-1.61436700
2.03741000

0.19416500
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-1.10220100
5.12337100
4.96612100
2.77543500
0.78903900

-0.89811400

-2.72584200
-2.93821500
-1.81767800
-0.52898000
-0.28852300
-1.44238500
0.67282100
1.92948400
2.19382300
1.03860500
3.38176000
-3.57561000
-3.93964800
-1.95609600

-1.30167000

-2.91614400
0.31660500
2.19911800
2.72096800
1.38192200

-0.26482400

-1.22578000
0.36458000
-1.24774500
-2.31468000
-1.77520000

-1.50839600

Cartesian coordinates of secondary acetate path optimized

structures

-0.97160800
0.41149500
1.25226600
0.74888400

-0.66628100

-1.49735400
1.63475300
1.09333900

-0.39720500

-1.18199600

-0.80228100

-1.65143300
0.82517100
2.33476400

-2.57738400

-0.09077900
-0.12083600
-0.01775400
0.09713900
0.09174100
0.01352700
0.33062900
-0.35952700
-0.03386900
0.17330700
-0.04274600
-0.15841200
-0.21243200
-0.01156500

0.02198500

S72



I T T I T

SN
D

Ir T T T T O O Z2 O O O O O O o o o o o o o

0.87759000
0.45729600
2.82086100
1.82635800

1.17818600

-3.53077100
-4.76409500
-4.94844100
-3.90090100
-2.64054700
-2.47281600
-1.56815300
-0.25395800
0.44727800
1.16987300
0.76448500
1.27917100
2.12601300
0.63299000
0.14901800
1.82780300
-3.39329100
-5.58460200
-5.91063100
-4.04616700

-1.53376400

1.66315900
2.66993400
1.66323300
1.18950600

-2.25645800

0.79668300
0.88016200
0.24503600
-0.46201200
-0.51795100
0.10274000
-1.26880800
-0.99056300
0.23767700
0.81448600
2.88251600
2.17444000
2.63437600
-1.99186100
-2.84301500
-1.91629400
1.26323600
1.42328800
0.29401800
-0.96282900

-0.00918900

1.41567400
0.02845100
-0.07373800
-1.45254500

0.28308300

-1.81724000
-1.16890900
0.06204600
0.64392200
0.01944300
-1.23307600
0.67738000
0.70000300
0.19248200
1.28850000
0.44851800
1.28275700
2.44002800
1.32299100
2.06687200
1.02922900
-2.78785100
-1.62814200
0.56261700
1.59709500

-1.76623600
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-1.86023500
-0.30541800
2.09416600
1.77530400
3.15716000
1.33103800
0.88452200
2.55775200
3.45506400
2.87841500
4.15731100
4.15803900
4.87932000
4.69375200

3.43859000

-4.59820500
-5.66182600
-5.37695000
-4.07314200
-2.97404000
-3.28541800
-3.74924600
-2.43443800

-1.28090300

-2.16373700
0.95522300
3.72135600
2.18565500
2.30263400

-0.04429500

-0.62119400
0.46150900
0.24464700
0.31508000
1.07879400

-1.09683900

-1.20831400

-1.17157300

-1.91643000

-1.54903800
-1.48336900
-1.55207400
-1.67299300
-1.71328600
-1.66150700
-1.86078000
-1.17582500

-1.52875300

1.22173500
-0.14431700
2.50358600
3.37283100
2.28457400
-1.02962600
-2.00072900
-0.91753000
-2.04145000
-2.96629600
-1.98469600
-1.92043000
-2.73674500
-0.97050800

-1.98144600

-2.21396000
-1.30924100
0.06182000
0.53174400
-0.38002700
-1.76208700
1.99604000
2.38224900

1.43053500
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-1.62318000
-0.09791400
-4.79212800
-6.68681200
-6.19281800
-2.46847400
-3.63524800
-4.58079800
-2.12897100
-2.55806400
-0.82272800
5.38197700
4.98940400
3.73468100
2.88539300
3.25972300
4.52988300
2.25934900
2.05306700
0.82056900
1.15746700
0.48188700
1.02969400
1.68033800
2.91352200
3.56344700
2.95681200

6.35920600

-1.79977300
-1.46190000
-1.50474300
-1.38667100
-1.52366900
-1.69975500
-2.94107900
-1.51740300
-1.44175000
-0.08146100
-1.96095200
-2.68220200
-3.92522300
-4.06232700
-2.96331100
-1.70388600
-1.58332600
-0.65342800
0.63575300
1.32947300
2.41479200
4.11959800
3.70998600
4.58915100
1.41096300
0.82750900
2.63278700

-2.56884800

0.10758800
1.91326500
-3.28447000
-1.65773300
0.78434300
-2.47983700
2.18971500
2.62589700
3.39983000
2.36345600
-0.61189800
-0.65599100
-0.15227200
0.44309500
0.53490500
0.01343200
-0.58486600
0.23100800
-0.12121000
0.42312400
1.32700400
-0.03092600
0.96619800
2.01150300
-1.00810800
-1.87998100
-0.83691700

-1.11807400
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5.65848400
3.41929400
1.91406600
4.84130500
1.44509400
0.33168100
1.38799500
1.40469800
2.76694500
-0.19254500
0.03140400
-1.38809100
-2.45058700
-2.18159100
-2.52924400
-3.72780400
-4.55160600
-3.98626500

-3.62353700

-4.70663800
-4.61096500
-3.68623400
-2.84940900
-2.91144800
-3.87255500

-1.95662200

-4.77906000
-5.02203500
-3.05020000
-0.63504400
-1.01557300
0.59642800
5.62635300
4.26608000
4.49695500
1.67313400
1.56535100
1.95543500
2.21775800
3.10700700
1.36809000
2.41261500
2.64810300
1.49854300

3.23475700

-0.75992900
-2.10132400
-2.92323100
-2.43170000
-1.05962900
-0.25000700

-3.36447400

-0.22366200
0.84301500
1.01573400

-0.99877700
0.87562200
1.07390700
1.84724500
3.01828300
1.91607600

-0.68099300

-1.86619200

-0.14264600

-1.08685000

-1.66704300

-1.76985800

-0.29359000

-0.97555400
0.24709900

0.42164900

1.19380300
1.57016000
0.92114900
-0.08006900
-0.43975900
0.20370900

-0.87139200
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-0.73519600
-1.08594500
-2.03431500
-0.47791700
-5.42857500
-5.24995400
-3.62053600
-3.94877200
-2.55549000
-1.64117200
-0.22454300
-0.00057200
-2.39871500
-2.38158900
-2.85888200
-2.52935500
-1.73802900
-1.24889000
-1.59295100
-0.37458200

0.71167800

1.93203500

2.70291500

2.85289600

3.09119900

3.89054300

0.74277000

-0.31837100

-2.66554700
-1.34919800
-0.51431800
-0.98811200
-0.10622400
-2.50489100
-3.97678300
0.79536000
-3.80131000
-4.20786000
-3.30469500
-2.43562600
0.34411000
3.33598600
4.19203300
3.93304300
2.83519400
1.95245800
2.22905300
0.85590000
0.20981000
-0.04978600
1.14623600
2.05198600
2.06420600
3.14983900
-0.19797200

-0.22789300

-1.48158700
-2.16540100
-1.46848700
-3.18942600
1.67800100
2.35146500
1.18899700
-0.07963400
-1.68752300
-0.24518700
-2.20788400
-0.69681600
-2.02266700
1.52967500
0.53776200
-0.79569300
-1.11530700
-0.12534300
1.21160300
-0.60408700
0.03317300
-0.80547700
-1.18580300
0.90817100
-0.27573000
-0.97569900
1.36802300

2.03688100
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1.83316700
-2.62768900
-3.47643900
-2.88328700
-1.48105100
-1.23817100
-0.13899000

1.58654700

4.12873100

4.81462500

3.32299200

2.85423000

2.51947900

4.10245700

5.00053700

4.80671700

5.99894100
4.84618900

5.56988000

5.01636600

3.83590800

-4.69109600
-4.87146300
-4.04639600

-3.03179900

-0.58120500
3.52427200
5.04859700
4.59048800
2.64908400
1.56603800
1.00009100

-0.38931500
3.93923600
2.72418200
3.55892300

-1.16511300

-2.33159800

-0.73628700

-1.72623400

-2.68470000

-1.37440500

-1.83749300

-2.55991900

-0.86826100

-2.16284600

-0.09362200
-1.40023900
-2.40680200

-2.13747200

1.86246000
2.57186800
0.79635000
-1.58613300
-2.15534900
1.98786600
-1.65482500
-1.78560800
-0.26243400
-1.37937300
-1.81626000
-0.30949000
-0.31953900
-0.02755300
0.51016500
0.02123900
0.23260600
2.02006200
2.41646100
2.49642900

2.27429200

1.18827600
1.64254400
1.14965900

0.22255800
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-2.82006700
-3.68368500
-2.24077600
-0.92909600
-1.13969500
-1.78684200
-0.79665900
-5.33286700
-5.64920600
-4.18856500
-3.55807100
-2.87414000
-2.02864600
-0.51862500
-0.18251400
-2.32231400
-1.44765600
-1.89872300
-1.92286800
-1.49797300
-1.04864600
-1.02756800
-0.57212000

0.63377200

1.93916000

2.64614500

2.54187200

2.84522200

-0.81302000
0.18673100
-3.30121200
-2.89371200
-1.68924800
-0.46477000
-1.66081800
0.70755800
-1.63385400
-3.43292400
1.20348400
-3.83178100
-4.02350000
-3.70526900
-2.62657500
0.04142700
3.53296200
4.46337700
4.11273300
2.84322000
1.89715300
2.26218800
0.53133800
-0.05916000
-0.02439500
1.29547300
1.76469400

2.04353300

-0.20626500
0.26941300
-0.34287600
-1.03054800
-1.91823200
-1.27073700
-3.09020000
1.54612800
2.36541200
1.48420100
-0.08519300
-1.07043300
0.45390100
-1.63677900
-0.27649100
-2.08390000
1.31287400
0.37397300
-0.97661800
-1.37225000
-0.43761100
0.91701100
-0.93903600
-0.24414100
-0.93213500
-0.98838900
1.24891100

0.11266400
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3.52088300
0.56189300
-0.56374800
1.59452900
-1.42185500
-2.22359900
-2.26064500
-1.50745100
-0.70168800
-0.20642900
1.77310200
3.71016700
4.46133600
2.87829300
2.89743700
2.68806400
4.05606300
4.95358500
4.90656800
5.94872900
4.61053900
5.32894100
4.63981500

3.60150200

4.06194000

4.50226500

3.34780300
-0.60835100
-0.66592700
-1.11034300
3.79621700
5.45180600
4.82817900
2.58162600
1.53107000
0.72939200
-0.17572300
3.94381400
3.14286000
3.90572500
-1.15145100
-2.30541000
-0.71059000
-1.72964400
-2.58787500
-1.27695300
-2.13473900
-2.88208400
-1.26578800

-2.54831200

-0.40023100

-1.71512100

-0.28637900
0.99359500
1.58965400
1.53752700
2.36740400
0.69023200

-1.72307000

-2.42905700
1.64710100

-1.95358000

-2.00363400
0.60698800

-0.80686100

-0.97442300

-0.53821800

-0.85632900
0.00064800
0.47418800

-0.20212200
0.41337100
1.90097100
2.26039100
2.56371200

1.94244200

-1.94556400

-1.79305400
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4.08174100
3.23498100
2.77945700
3.21243000
2.85938200
1.51673700
1.51415700
1.92458000
1.18618400
4.36489600
5.15609000
4.40991000
2.85545900
3.64406900
2.82719700
1.30589000
0.70241300
2.54854100
-0.25012800
0.93605400
2.04693800
1.97087000
0.79120700
-0.32808600
0.60908300
-0.38413400
-1.38622600

-3.11712200

-2.44389300
-1.88240100
-0.55692300
0.16434400
-2.71689400
-2.29310500
-0.80642600
0.12661900
-0.33680300
0.18496000
-2.17006900
-3.47346400
1.17365200
-2.62800000
-3.77636200
-2.80950600
-2.51734800
0.87615200
4.28603700
5.01184100
4.38939400
3.05624400
2.31655500
2.95666800
0.90022100
0.00821600
-0.62232200

0.52515800

-0.68666700
0.28004500
0.12629100

-0.99926600
1.48625500
2.09195800
2.35233300
1.19931800
3.42957800

-2.80925400

-2.53271200

-0.55850600

-1.15034800
2.25316700
1.20849800
3.03224900
1.38887100
1.70248500

-0.77219800

-0.63508300

-0.07185500
0.34440200
0.19633100

-0.36313800
0.76216300
0.03452700
0.72202700

1.36050200
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S-Int2

-3.29780400
-3.72008000
-5.16212600
-0.28523500

0.54133100
-1.01649900
-1.13303700

0.99141700

2.98014000

2.85599800
-1.27598500

0.12508400
-1.31854700
-5.56652200
-5.79573400
-5.18675800
-2.11531400
-1.64808400
-3.29484800
-3.96426900
-3.81667900
-5.02168300
-3.47079000
-4.04985800
-3.57968500

-2.41524500

1.90390500
1.35675600
1.66972100
-0.17119900
0.50418300
-1.01504000
4.75370300
6.04817200
4.93461200
2.60438800
2.42614600
1.08758800
-0.60062600
2.52263300
0.79336400
1.87032800
-1.84196700
-2.94512100
-1.63969300
-2.81042700
-3.63889200
-2.53241800
-3.17213100
-4.01705000
-2.32226800

-3.44866900

-0.43866300
0.59306500
1.05381000
-1.37907900
-2.01369800
-1.93265300
-1.19988600
-0.95974500
0.04949400
0.78093100
-0.46485400
1.72819800
1.80012500
0.50278300
0.87333300
2.12976600
0.23300100
0.47426300
-0.35711900
-0.86187300
-0.16356000
-0.87377300
-2.25569400
-2.64750500
-2.93391400

-2.22676800
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-3.17608900
-2.77044900
-3.56841600
-2.43129500
-1.55789600
-1.80441000
-1.21803000
-1.18141100
-0.93894500
-0.73813700
-0.77166500
-1.00816900
-0.49521800
0.69410700

1.94415200
-2.24120100
-1.20873600
-0.34161100
-0.51826700
-3.32059100

0.46532000
-0.64890000

1.29576200
-2.32263100
-4.00612500
-3.85921300

-4.45686400

-0.95582800
0.15467600
-2.19954400
-2.65043600
-1.70440200
-0.20063500
4.22785800
4.97624000
4.32915300
2.95060600
2.18794200
2.84857700
0.68042200
0.25247000
0.18286500
-4.01584900
-4.47091000
-3.54274800
-2.18201500
1.24188000
-0.08865500
0.29608500
-0.76669800
-1.17439800
-0.58632100
-3.01634300

-1.97565200

-1.57279900
-0.62114500
-0.76555300
0.12435300
0.70251900
0.52933200
1.86080200
0.68499100
-0.52907200
-0.57525900
0.60055500
1.81319400
0.62085100
-0.23202400
0.38224400
0.36968900
1.18470100
1.75868300
1.51610000
-0.63906400
-1.55665000
-2.08934200
-2.20835400
-2.21999500
-2.18138800
-1.43645500

-0.15424700
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S-TS3

-1.39758100
-1.33641500
-0.90853600
-0.57297900
-1.02206300
1.94475500
-2.91742300
-1.07485000
0.48274600
0.18481300
-0.14674000
-2.38086400
3.26746300
4.19319300
5.56130500
6.00192700
3.65023900
5.71955100
6.12799300
5.44400100
7.07327300

5.81623600

-3.02706800
-3.96906400

-4.01287900

4.71543100
6.05218500
4.90302900
2.43986500
2.27471600
0.23702100
-4.72918000
-5.53558400
-3.87297000
-1.48681200
0.50235100
0.11943200
0.18588200
-0.14170600
-0.09945900
-1.40282000
0.47078600
0.73777000
0.08132000
-1.55182200
-1.37401900

-2.25448000

-2.18692800
-2.84112900

-2.54640800

2.81633500
0.71383200
-1.45208600
-1.51724400
2.73847500
1.46691300
-0.09741100

1.35807900
2.38485400
1.95790700
1.64417800
1.41165800
-0.18979200
0.81832900
0.42097400
-0.23874800
-1.31463000
-0.26647200
1.34236600
-1.16591400
-0.47402900

0.42411800

-2.23404800
-1.44198000

-0.07871300
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-3.14684700
-2.20671600
-2.16203000
-3.18207200
-2.95861300
-1.65794500
-1.25847500
-0.99583100
-2.95683300
-4.64928100
-4.73160800
-1.43001700
-2.38612000
-4.13027000
-2.91794300
-3.78858300
-0.15497000

1.48781800
0.60812000
-0.58473200
-0.88684000
-0.01638000

1.17985200
-0.38077600
0.83825900

1.01498400

1.71161600

2.72609100

-1.61481800
-0.91211400
-1.24786000
-1.33997400
0.14716300
0.65629700
0.06239900
1.49289400
-2.40656900
-3.57156400
-3.05327500
-0.77875700
-1.91332500
-1.68352900
0.37803400
0.72453100
-0.70400500
3.95275500
4.98660400
4.68360700
3.35925900
2.31772400
2.63106400
0.88285900
0.01017100
-1.14314800
0.32057600

-0.39312600

0.49459300
-0.30462900
-1.67455500

1.97745300
2.24629900

1.61657600
0.32151600

2.22666400
-3.29657800
-1.87180400

0.56312200
-2.32184100

2.47776100

2.40858000

3.31430400

1.81239800

0.67721300
0.71238700
0.38136800
-0.27402600
-0.59466700
-0.25881100
0.39864500
-0.66247900
-0.90724700
-0.04783400
-1.95082100

-2.14174700
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1.41945700
2.42148500
0.85323600
-1.27693000
-1.81280500
1.86781100
-0.93478800
0.49323400
2.31896000
3.12096800
2.52867700
3.76187100
3.98271100
3.58093500
4.90881000
5.83493800
4.68571500

5.06444800

3.72951000
4.59406200
4.12189000
2.79984100
1.93538200
2.41911200
2.31474100

1.09444500

1.29412900
4.17663100
6.01713900
5.47729200
3.13029500
1.83386700
1.00163100
-2.06546400
-1.37441000
-0.52535800
-2.71798600
-3.04210900
-2.28374600
-4.00289600
-3.14443100
-3.43805700
-3.88832000

-2.17781300

-1.85357800
-2.16576700
-2.11119200
-1.74299800
-1.39503300
-1.47467200
-1.80085300

-0.90297500

-2.69417100
1.22261300
0.62755500
-0.54650900
-1.11835800
0.66601000
-1.59999500

-0.32406900
0.57169000
0.93321100
0.81273200
1.46503500
2.22199800
1.95916300
0.46637900
0.97540900

-0.30489400

-0.01757200

2.01843000
0.96723900
-0.34098500
-0.63162900
0.42507700
1.74058500
-2.06934200

-2.33884000
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0.07542200
0.48756500
-1.18827900
4.07406200
5.62323100
4.78642800
1.74527500
2.04404900
3.13939800
0.64440400
1.43106200
-0.15232500
1.81340600
2.93630500
3.11058900
2.18089500
1.05912800
0.88815000
0.08389100
-1.34947800
-2.21918300
-1.87627400
-1.19156200
-3.06463400
1.64826700
3.65635400
3.97117500

2.32584600

-1.11485000
-1.00722600
-1.20071600
-1.90480300
-2.45440100
-2.36686200
-1.23544900
-2.84150300
-1.54107400
-1.14031000
0.14422700
-1.69455000
3.14310300
3.44851000
2.80321800
1.85802700
1.52634400
2.19934300
0.44222200
0.71910500
-0.19995600
1.95981500
2.80721500
2.24495500
3.65275100
4.18825700
3.03697500

1.37325900

-1.25363300
0.18380000
-1.52866500
3.04817700
1.16581800
-1.16440700
2.55902700
-2.30064200
-2.74579100
-3.30864000
-2.37880100
0.75050100
-1.39769900
-0.62560200
0.59850600
1.03423200
0.26375400
-0.95484700
0.74007300
0.34034400
-0.36264800
0.59358700
1.23532300
0.20821400
-2.34423500
-0.96713900
1.22125000

1.99509700
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0.00151100

0.18399200
-2.89478100
-2.84946500
-2.26662600
-4.20560500
-5.03929500
-4.68929100
-4.98793100
-6.45870000
-7.14327200
-6.79278700

-6.51638600

3.94079800
4.83739600
458743300
3.48149900
2.57533200
2.83551000
3.18859100
2.62391800
1.40716100
1.46110200
0.47227200

4.09774900

1.99147500
0.40186600
0.31778100
-1.33655900
-2.12906800
-1.49976700
-0.46677000
0.51930800
-0.50842700
-0.73845600
0.00647600
-1.73336300

-0.68521100

-1.51992900
-2.09120400
-1.95192500
-1.25057800
-0.62195500
-0.80544800
-1.17639000
0.19304100
0.54101300
0.17356200
1.17351900

-1.63250600

-1.54602000
1.83589200
-1.03181800
0.38094200
1.09723000
0.25528300
-0.30708300
0.01704600
-1.40385700
0.16455900
-0.25556700
-0.14718100

1.25569800

2.00540000
1.10170200
-0.26633300
-0.73723700
0.17302700
1.55517800
-2.21527100
-2.58537000
-1.72229200
-0.32859300
-2.25002500

3.07539600
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5.70524200
5.26139300
2.14441900
2.44027000
4.08842400
2.31202800
3.39316500
-1.45964900
-1.69094100
-0.70761700
0.60636800
0.92394200
-0.05718200
-1.37020200
0.33670500
-0.74283800
-1.62678300
-0.86728000
-1.73717300
-0.15005400
-2.71926400
-0.95965600
1.38629100
1.94663700
-2.14768800
0.65091200
-1.38833200

-3.09980400

-2.64472500
-2.40894600
-0.41144200
-1.94311500
-1.41096200
0.24537600
0.96478700
0.39518800
3.89689200
4.86320300
4.45353300
3.09717400
2.11785700
2.53731600
0.64517900
-0.37741300
-0.48379300
-1.39798900
-2.29746300
-1.42467900
4.19798000
5.92094600
5.19306300
2.78423200
1.79681000
0.49722300
-1.37055500

-0.57093300

1.45057200
-0.98933600
2.28763200
-2.47204500
-2.79726200
-3.63241700
-2.43176700
-1.45245200
0.76695100
0.55551700
0.31660200
0.28678100
0.49474500
0.74275100
0.58869200
0.38133600
-0.82283100
1.29994700
1.07704700
2.34418600
0.95375300
0.57406500
0.14841600
0.09467800
0.90876700
1.62305600
-1.42016700

-0.46661700
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-3.68160900
-3.74006400
-5.11965300
-5.59168200
-5.57299600
-5.23226200
-6.28592700
-4.76583600

-4.72235100

2.13445700
1.25222000
3.60713100
3.82108500
2.86376300
1.63063600
-0.89785900
-1.01060700
-0.72513600
-0.32482200
-0.19642700
-0.49438600
0.29187700
-0.76454100
-2.12969000

4.96860000

0.10279100
-1.47063600
-1.72180500
-0.78896100
-2.05240500
-2.78888900
-2.98501500
-3.72204900

-2.45829900

-1.83603600
-0.64893200
-1.47510600
-0.87710600
0.00953300
0.37626300
3.86872900
4.73759300
4.26827400
2.94259000
2.06604300
2.54858500
0.64472700
-0.40874400
-0.11942800
-1.18194800

0.36065400
-1.26237600
-0.94348100
-0.62363000
-1.88336600

0.13728000

0.36940800
-0.19114500

1.04470200

1.94696200
1.67014200
1.71203500
0.33804600
-0.19927900
0.61959300
1.48440500
0.39496000
-0.88646700
-1.07408400
0.00912200
1.29477600
-0.19516100
0.18924100
0.14927400

-0.40340700
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5.19717800
4.26476400
3.11532800
-0.04261000
-0.39201900
-0.20579100
-0.32168000
1.85354800
1.98366000
4.25449200
3.91811100
-1.13043500
-1.32376700
-0.81604100
-0.11277700
-0.42541000
-2.42008800
5.69239900
6.09273100
4.42669200
2.40178000
0.48006600
1.86788100
-3.19725900
-4.42919400
-5.58238100
-5.94303300

-3.17430100

-0.61450500
0.28001400
0.58705300
-0.70046900
-1.75255000
-1.70055700
-2.77602700
-2.68660000
-2.18040000
-2.35105500
-0.74269600

4.22101200
5.76780300
4.93102800
2.58054400
1.86025400
0.91508700

1.87934600

0.86983200

0.73642300
1.29348600
0.49715200
1.33835800
-1.05868800
-0.38161900
-1.20361100
-1.43329000

-2.27657000

-1.65633600
-2.17969800
-1.45147400
1.88337000
-0.47022400
-1.69164000
0.18894200
1.30183800
2.97939900
1.84017800
2.47311200
2.48637900
0.54482000
-1.74366600
-2.07728400
2.13218900
0.26588600
0.01395600
-2.21741700
-3.15299800
-1.86474400
-1.26041400
1.10718400
0.04819400
0.12614000
-0.01527300
-1.48085200

-0.11541500
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-5.41460600
-6.38853600
-5.14235100
-6.87440900

-6.07559200

1.44602800
0.79801900
2.85982600
3.61378200
2.89876700
1.44035300
0.59530300
0.26152900

-0.00929400
0.05151300
0.38259100
0.65604600
0.42157600

-0.89056000

-2.14647900
5.00252700
5.69808600
4.99520800
3.60307500

-0.57675900

-2.16509500
-0.66941600
-1.99252000
-2.00745800

-0.47902200

-2.59152500
-1.45449400
-2.15541500
-1.34610600
-0.45128900
-0.47789500

3.48687800
4.51788800
4.22360700
2.90484200
1.86235300
2.16886100
0.42986200
-0.42073700
0.34004500
-1.39707000
-0.57358000
0.31911200
0.37832000

-1.38806200

0.48019800
0.50238300
-1.97033700
-1.56681000

-2.00178200

1.33632400
0.62928100
1.77361200
0.73000900

-0.10584800

-0.02784600
1.62365000
0.74357500

-0.59349200

-1.04466100

-0.16860900
1.17054300

-0.68610300
-0.42467800

-0.03650300
0.63715700

-0.25414000

-1.06096100

-0.98814200

0.54641400
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-1.15409500
-1.62855900
-0.81268500
1.48212800
0.85191700
3.44695900
2.75523700
0.81404200
0.21812100
-0.26373300
-0.15928600
0.92995500
-2.39556700
5.55195800
6.78095000
5.52647100
3.05915400
0.56483200
-1.94412300
-3.34890300
-4.22524600
-5.46351300
-6.49418200
-3.51415400
-5.24203500
-5.79121300
-6.15687700

-7.43956000

-1.18213900
-0.49311400
-2.34635300
-3.45183800
-2.90358500
-3.02904300
-1.53015200
3.70898100
5.54405500
5.01985700
2.67908900
1.37063300
1.04749400
-2.08563800
-0.62951700
0.96686000
1.07163000
0.48301400
0.92309700
-0.56047000
0.04090100
-0.67239400
-0.39860700
-1.64597600
-1.73920300
-0.29743200
-0.79313500

-0.88725700

-1.76958900
-2.67046800
-1.85442300
0.65244300
2.20121900
2.07236100
2.67308600
2.66409200
1.09624900
-1.28691000
-2.08722300
1.85399200
-0.83214200
1.27486400
-0.31181500
-1.75206600
-1.62291800
-1.76993400
0.86311000
0.19196200
1.02133600
1.27847500
0.19508600
-0.31783600
1.35507700
2.25055100
-0.76630700

0.45268800
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-6.67921300

-4.59000600
-5.40262400
-4.90600300
-3.60420600
-2.77911300
-3.28268300
-3.09006200
-1.57840600
-0.88832600
-1.40326500

0.45591300
-4.96801200
-6.41921200
-5.54304800
-2.64532700
-3.27963000
-3.66088200
-1.21489500
-1.37247600

1.97842000

0.06696800
-0.69564700

-1.33518700

0.67475200

0.31608500
-0.74641600
-1.71663400
-1.64269200
-0.56362600

0.40647400
-2.64783300
-2.94832000
-1.65321000
-0.55616200
-1.47321600

1.07166500
-0.82475400
-2.54317900

1.22661600
-2.23962400
-3.57842000
-3.43673500
-3.63368900

0.46294600

4.18570000

4.67657800

3.78446500

0.09436800

1.59679700
1.20470700
0.32914300
-0.16234800
0.24384900
1.11944800
-1.18323000
-1.07116100
-0.84164500
-0.25306100
-1.15977700
2.27875600
1.57823900
0.02396100
1.43342700
-2.18684900
-1.11396600
-1.98065600
-0.23630200
-2.31471100
0.40268300
-0.65732900

-1.52066900
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-1.20698100
-0.44199400
0.18976300
-0.28406200
0.82643700
2.10305300
1.68970700
0.85685900
2.59675900
0.56209600
-0.79500700
-1.93343000
-1.70729800
0.77016800
0.06097000
2.28510000
3.29912100
3.40623200
4.19790800
5.30463900
4.88533900
5.91016900
6.08278000
6.93220300
6.46673700

5.44552400

2.40932200
1.90794400
2.80940300
0.41588200
-0.27369600
0.29472300
-0.77227400
-0.13898100
-1.39442700
4.87264100
5.74733400
4.15906900
1.71792800
2.42762300
0.26366100
1.25602300
-0.64008000
-1.72059700
-0.08537800
-0.94042100
-1.87719000
-1.15667300
-0.20126000
-0.81019800
0.75186100

-0.00755900

-1.32905200
-0.26619600
0.60165100
-0.06718000
-0.71407500
-1.23576300
1.51107300
2.24287600
2.04114800
1.08264900
-0.80854400
-2.34619600
-2.00109200
1.43654300
1.10040300
-0.75652300
-1.04819000
-1.57982400
-0.22556300
0.16863300
0.54142300
-0.71720500
1.23783400
1.56256400
0.86220200

2.10442100
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-4.04163000 1.01939100 1.47468500

-5.00025000
-4.68041800
-3.42024700
-2.44698100
-2.77316700
-3.09653800
-1.64002400
-0.76926000
-1.11563000

0.52523000
-4.27375100
-5.98760800
-5.42404700
-2.02692900
-3.25346800
-3.79260300
-1.38503700
-1.50509500

2.56276800

1.52450200

0.62776500
-0.45991100
-0.64618800

0.25053500

1.33675700

0.07280300

0.01894300
-1.14222700
-1.31598800
-0.29321600

0.86174000
-2.55906100
-3.03814200
-1.83672700
-0.55609600
-1.90857100

1.92217300

0.13439400
-1.92803900

1.63574000
-2.32911200
-3.36468400
-3.78015800
-3.52533400
-0.92818200

3.62694800

4.49623900

3.97565200

2.59754200

1.71039400

2.24612800

0.24740900

1.32801600
0.61981100
0.04906200
0.19111900
0.91523600
-0.76446300
-0.59385100
-0.70211400
-0.37725700
-1.10812700
2.03232500
1.76532200
0.50935000
1.05163500
-1.82861700
-0.51143100
-1.35728900
0.38371900
-2.51790700
0.30424900
-0.31704300
-1.02235700
-1.10927900
-0.48815900
0.22431100

-0.61223100
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1.02995300
2.42935000
2.36946900
0.77253900
-1.16203600
-1.48819600
2.02376700
2.63767000
3.50955500
4.45862700
3.29992500
4.28629500
4.36381100
5.26056400
3.83376600
4.55108800
3.76720700

2.85339000

-0.63073900
-0.46787600
4.02273300
5.57059700
4.64476200
2.19769200
1.57080200
0.60276600
-1.06485500
-1.69907200
-0.76861400
-1.28062500
-2.36336000
-0.84754800
-0.90972800
-1.29055000
0.17565800

-1.34093200

-1.05199700
-1.53472100
0.86070300
-0.25146400
-1.51153900
-1.66593800
0.72491000
-1.63449000
-0.63475000
-1.03741400
0.66591200
1.59547700
1.46029200
1.34776200
2.99391900
3.72750100
3.11197000

3.21423100
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