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1. X-ray crystal structure and crystallographic data of 4ac (CCDC 1951698):

Sample preparation: 50.0 mg of compound 4ac was taken in a vial and dissolved
in 5 mL of ethyl acetate then 0.2 mL n-hexane was added to it (dropwise). The

solvents were allowed to evaporate slowly at room temperature, which yielded

block-shaped transparent crystals of compound 4ac in two weeks.

Figure S1: Molecular structure of 4ac with ellipsoids set at 50% probability. All hydrogen atoms except N-H
are omitted for clarity.
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Crystal structure determination for compound 4ac: The crystal structure was solved by SHELXT
structure solution program and refined by full matrix least-squares method based on F2 by SHEL XL program

in the Olex 2'° software. All the crystallographic figures were generated using the Diamond 3.2k software.

Table S1: Crystal data for 4ac

Identification code 4ac

Empirical formula CosH17BrF3NO3
Formula weight 516.30
Temperature/K 273.15

Crystal system monoclinic

Space group P2

a/A 9.8347(5)

b/A 22.0058(12)

c/A 10.1652(6)

a/® o0

B/ 94 998(2)

v/ 20

Volume/A3 2191.6(2)

Z 4

pmkg.-"cm3 1.565

}L-"II].tll'l 1.929

F(000) 1040.0

Crystal size/mm° 0.052 = 0.023 = 0.015
Radiation MoKa (L=0.71073)
20O range for data collection/® 5.468 to 56.556

Index ranges -13<h<13,-29<k<29 -13<1<13
Reflections collected 33659

Independent reflections 10757 [Ripy = 0.0466, Rejgp = 0.0610]
Data/restraints/parameters  10757/1/595
Goodness-of-fit on F2 1.013

Final R indexes [[>=2c ()] R; = 0.0293, wR; = 0.0685
Final R indexes [all data] Ry =00329 wRy=0.0701
Largest diff. peak/hole / e A-30.86/-0.58

Flack parameter 0.034(3)
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X-ray crystal structure and crystallographic data of 6 (CCDC 1951699):

Sample preparation: 30.0 mg of compound 6 was taken in a vial and dissolved

Br
in 5 mL of ethyl acetate then 0.2 mL n-hexane was added to it in a dropwise
Ph OH manner. The solvents were allowed to evaporate slowly at room temperature,
FsC ol which yielded block-shaped transparent crystals of compound 6 in one week.

H1

N1
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Figure S2: Molecular structure of 6 with ellipsoids set at 50% probability. All hydrogen atoms except N-H

and O-H are omitted for clarity.
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Crystal structure determination for compound 6: The crystal structure was solved by SHELXT*structure
solution program and refined by full matrix least-squares method based on F? by SHELXL program in the

Olex 2'¢ software. All the crystallographic figures were generated using the Diamond 3.2k software.

Table S2: Crystal data for compound 6

Identification code 6

Empirical formula CogHysBrEF3N;04
Formula weight 58742
Temperature/K 27315

Crystal system orthorhombic

Space group P212124

a/A 10.6343(5)

b/A 11.7382(5)

c/A 20.6645(10)

o/t 90

B/ 90

y/e 90

Volume/A3 2579.5(2)

Z 4

Pealcg/cm’ 1.513

}1.-"111111'1 1.650

F(000) 1200.0

Crystal size/mm? 0.029 = 0.026 = 0.023
Radiation MoKa (L=0.71073)
20 range for data collection/® 5.532 to 51.988
Index ranges -13<h<13 -14<k<14 -25<1<25
Reflections collected 34484

Independent reflections 5062 [Ript = 0.0841, Ryjgy, = 0.0541]
Data/restraints/parameters ~ 5062/0/344
Goodness-of-fit on F2 1.064

Final R indexes [I>=2c (I)] R;=0.0292, wRy =0.0636
Final R indexes [all data] Ry =00375, wRy =0.0688
Largest diff. peak/hole / e A-30.26/-0.30

Flack parameter 0.022(5)

3. References: 1 (a) Sheldrick, G. M. SHELXT - Integrated Space-Group and Crystal-Structure Determination. Acta
Cryst. 2015, A71, 3. (b) Sheldrick, G. M. Crystal Structure Refinement with SHELXL. Acta Cryst. 2015, C71, 3. (c)
Dolomanov, O. V.; Bourhis, L. J.; Gildea, R. J.; Howard, J. A. K.; Puschmann, H. OLEX2: A Complete Structure
Solution, Refinement and Analysis Program. J. Appl. Crystallogr. 2009, 42, 339. (d) Brandenburg, K.; DIAMOND.
Version 3.2k, Crystal Impact GbR, Bonn, Germany, 2014.
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4. NMR specta:

£€9L2—

918€'L7
SLOY L1
880¥'£
L LA
L9 L
YTy L
882 L1
00£¥'2
€€ 2
8.8V LA
ZL6Y 2
Y2052
G06G°21
62692
1556°2
19992
£LLG LA
VLG LA
8985'L1
96852
G6LL LA
¥Z2TL L
€0EL' L]
1¥EL L
eyl LA
S6rL L
62511
L6272
9€9.°21
¥69.°L
6889°2

¥E268°L
TP68°L
S.168°L
2508
§950'81
01908
LrL08-

Me

3d

O pu—
F>h)§ N

Cl

<

=8l'E

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 25 2.0 15 1.0 0.5 0.0
f1 (ppm)

10.0

Sg8L—

LLSZLA
L1821
618214
00621
6v'62L
88621
OL0EL
YOZEL—
80°SEL//
0£'vEL
99°0pL—

00 LpL—

oLeL—

€989l —

Me

3d

O prem—
oSN

Cl

Q0 80 70 60 50 40 30 20 10

100
f1 (ppm)

190 180 170 160 150 140 130 120 110
400 MHz *H NMR and 100 MHz *C NMR spectra of compound 3d in CDCl3

200

S6



YZEB'Z-,
s
SLZ 4
0822
6982 L
¥562° L
G162 L
080€"
£9LE" /1
26L8 ]
568 ]
L00%" £
8Ly L]
0Lzy L1
L08Y L1
L£8Y L1
0105
¥505" 1
LG 2]
Y915 L1
8025 /1
6925 L1
ZEE5 /1
2465 11
20852
9255 4
1295 £
28952
1415
2085 1A
6965 41

91Z1'8]
6vsh 8-y
68518
S9/1'8
oS8
20vg'8

al

ov'e
£ §9°C

=161
W:N L
zg
F-s0c
811
902
L00't
120

9.5 9.0 85 8.0 7.5 7.0 6.5 6.0 55 5.0 4.5 4.0 35 3.0 25 20 15 1.0 0.5 0.0
f1 (ppm)

10.0

LSO8'EL—
|rre'8l—

LG LA
2869 L —
B9 LL—
G579
92 ECL~-
mmhm.nmpv
2600L2L-F
mmmm.nm-.%m
A AR
YELOBELY
Emo‘mml
0990°€EL-

1990°2GL
2P ESL~E
YSeeSSh—~
L1BEGSL
cmom.mm—w
2178091
mvmo.vm—u“‘m
042€99L-

Me
/

o p—
Ph)\N

3k

90 80 70 60 50 40 30 20 10

100
1 (ppm)

190 180 170 160 150 140 130 120 110
400 MHz *H NMR and 100 MHz **C NMR spectra of compound 3k, E/Z (1

200

in CDCls

,in

1.3)

S7



16560
999607
908604
21860
LE660-
06660
S600° 1|
L2201
SLEO'L-
15E0°L
2P0
P60 L]
6E50°L
0+90°}
0ZL0'}H
95801
$S60°}
9201°L
Z904'1H
[CLE{ANE
e ANE
EEANE
BECINE
8ZrL L
9L L
19511
B6ELEL ]
92024
80682
$£98'Z
81482
89/871
Z1887
¥268Z
19687
25062
L9EEE
Otree
¥BrEE]
S9GEE
Z59€°E
GB9E'E
YLLEE
9EPY L
L9%1 4
YOSY L
891/
S19% 2
YLy LA
£E8Y L
158¥ L

3

102
Mnm.m
o'
v9'e
Mco‘m

Foot

Feso

0L'e
08°L

Foze

9.5 9.0 8.5 8.0 7.5 7.0 65 6.0 55 50 4.5 4.0 35 3.0 25 20 15 1.0 05 0.0
1 (ppm)

10.0

b2V 6,
6¥6C 6
S8 LL—
9ESLEL-T
hm_mﬁ%
BLYZ L

9801971
16667421
@@%‘RL»
£V88'8ZI~
8L6E'LEL
86511
Z8ETTEL
g98zZeLd

._.Nmm.mmp./
m—oo‘mm_v
LL8L6SE
mmmm‘om—\.
0LLL'G9L
mmmm.mm—\

m

3m

o pm—
AN

190 180 170 160 150 140 130 120 110 f1 Egp?m) 90 80 70 60 50 40 30 20 10
400 MHz *H NMR and 100 MHz **C NMR spectra of compound 3m, E/Z (1

200

in CDCl3

,in

1.1)

S8



POLTE~.
9SLET

S6ELE
895.°€
[RIVES
ZI6LEA
¥B08'E
6528
OEP'E |
6201%
GLLL T
06217
L9r 1Y
ZE91Y
€081+
2611
ST Y
L6LTY
HET Y-

£05b'Ly
GB9YL
188Y'LA
08LG' LA
8025
POESG L
YOEGL—
9¥55'L]
€452
1880’8~
59508~

Me

Ph)\N —/—

3n

VL.

Fezu

HH
- o
o o

F ooy
F 90

SP'g
8L

F oeg

9.5 9.0 8.5 8.0 75 7.0 6.5 6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 15 1.0 0.5 0.0
1 (ppm)

10.0

192k~
06°7h—
0£°02

0902~

9L8e—
ggee—

zz92l
12924
0L 121
E.NTW
18°97L
mm.mm_wm
Z5°08L
E.om_‘_%
svzeLd
15zeL!

1265k

0 Me
Ph%N /S

3n

20 80 70 60 50 40 30 20 10

100
1 (ppm)

190 180 170 160 150 140 130 120 110
'H NMR and 100 MHz *C NMR spectra of compound 3n, E/Z (1:1.3), in CDCl3

200

400 MHz

S9



NMR spectra of HDA adducts (4), transformation products (5) and (6)

Q) (R)-N-(2-0x0-4,6-diphenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)benzamide (4aa)
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(i) (R)-N-(4-(3-bromophenyl)-2-oxo-6-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)
benzamide (4ab)
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(i) (R)-N-(4-(4-bromophenyl)-2-oxo-6-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)
benzamide (4ac)
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(iv) (R)-N-(4-(3-chlorophenyl)-2-oxo-6-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)
benzamide (4ad)
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(v) (R)-N-(4-(4-chlorophenyl)-2-oxo-6-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)
benzamide (4ae)
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(vi) (R)-N-(4-(4-fluorophenyl)-2-oxo-6-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)

benzamide (4af)
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(vii) (R)-N-(4-(4-nitrophenyl)-2-oxo-6-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)

benzamide (4ag)
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(R)-N-(2-0x0-6-phenyl-4-(p-tolyl)-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)benz-

amide (4ah)
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(ix) (R)-N-(4-(4-methoxyphenyl)-2-oxo-6-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-
yhbenzamide (4ai)
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x) (R)-N-(2-0x0-6-phenyl-4-(thiophen-2-y1)-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)

benzamide (4aj)
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(R)-N-(4-(benzofuran-2-yl)-2-oxo-6-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)

benzamide (4ak)
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(R)-N-(4-(naphthalen-2-yl)-2-ox0-6-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)

benzamide (4al)
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(R)-N-(4-cyclopropyl-2-oxo-6-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)
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NHBz

Ph,,
FsC

4am

mmnm.oj_
16180
81880+
8Z68°0
9206'0
19660
2800 L+
6Z10'}
Nmmc‘_wv
9620°L

SLELA
6428°h)
1828} %
mmmm._x_ﬁ
2eve' L
9veg'L
0598’17

99/92~
Sz

89E0°E~_
L0

TrBE'Ly
60¥ L+

rlev Ly,
0Ly LA
EVEY LA

199" L~
6691°L-]
mmhi_w
YRy L
07062
B_n.h.\
158224
1664°L"

60k
bLL
a0z

Ev60

00tk

860

Fizs
Togt

4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 0.0

5.0
1 (ppm)

55
500 MHz *H NMR spectrum of compound 4am in CDCls

7.5 7.0 6.5 6.0

8.0

85

9.0

9.5

10.0

S34



o~ D DLTONNNOLTODO =D
8 & % BHNSERRIIBTHY o34 g 2
0 o D NOAUNOSDUIGCOT NS S -~ it S 285
© @ T OOORNANNNNNNN S ol < o © I 2 09
- = T FrrFrEErErTrTrTreeT ® oo « v NG
| S et -2 Y
o NHBz
Ph,] |
FsC
{
4am

T T T
126 125 124 123 122 121 120
1 (ppm)

T T T T T T T T T T T T
200 190 180 170 160 150 140 130 120 110 “ 200 ) 90 80 70 60 50 40 30 20 10 0
ppm

-79.36

-170 -180 -190 -200

-20 -30 -40 -50 80 -70 -80 90 100  -110  -120 -130 -140 150  -160
1 (ppm)

125 MHz *C NMR and 373 MHz *°F NMR spectra of compound 4am in CDCl3
S35



(R)-N-(4-isopropyl-2-0xo0-6-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)

(xiv)

benzamide (4an)
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(xv)  (R)-N-(6-(4-fluorophenyl)-2-oxo-4-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)

benzamide (4ba)
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(R)-N-(6-(4-chlorophenyl)-2-oxo-4-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)

benzamide (4ca)
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(xvii)  (R)-N-(2-oxo0-4-phenyl-6-(p-tolyl)-6-(trifluoromethyl)-5,6-dihydro-2H-pyran-3-yl)

benzamide (4da)
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(xviii) (R)-N-(6-(2,3-dihydrobenzofuran-5-yl)-2-oxo-4-phenyl-6-(trifluoromethyl)-5,6-dihydro-2H-

pyran-3-yl)benzamide (4ea)
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(R)-N-(6-(4-chlorophenyl)-4-(4-methoxyphenyl)-2-oxo-6-(trifluoromethyl)-5,6-dihydro-2H-

pyran-3-yl)benzamide (4ci)
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(R,2)-N-(3-(4-bromophenyl)-6,6,6-trifluoro-1-hydrazinyl-5-hydroxy-1-oxo-5-phenylhex-2-

(xx)

en-2-yl)benzamide (5)
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(R,2)-N-(3-(4-bromophenyl)-6,6,6-trifluoro-5-hydroxy-1-oxo-5-phenyl-1-(pyrrolidin-1-

(xxi)

yhhex-2-en-2-yl)benzamide (6)
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5. HPLC graphs:
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HPLC graph of racemic 4aa
DADT A, Sig=254 4 Ref=off (HarshtinJES17_CHI_TA3_5%_1_254.0)
mAlU § ”f:\
500 %
] | |I
A
1 \
400 | ||
[
j | I'
300 "
4 |
|
|
|
] ‘ \
200 |
100 o | \
] N @'_\ | \
o Y | \
&7 | -
O——‘*‘L - I ! e
10 2 30 "4 20 80 "7 " do " 90mi
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
-0~ | _______ | === | _______ | === == ==—-= | === == ==—-- | =—=====—— |
1 35.61z2 MM 2.5148 2184.18701 14.47580 1.5735
2 52,308 MM 4.,1456 1.36627e5 548.75594¢6 83.4265
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DADT A, Sio=254,4 Ref=off [HarshHJES 18_RAC_IA3_5%_1_254 )
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HPLC graph of racemic 4ab
DADT A, 5i0=254 4 Ref=off (HarshilRJE5 18_CHI_IA3_5%_1_254 D)
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HPLC graph of enantioenriched 4ab
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DADT A, Sig=254 4 Hef=off (HarshilHJE519_RAC_IA3_5%_1_254 D)
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HPLC graph of racemic 4ac
DADT A, 5ig=254,4 Ref=off (HarsnHJES 19_CHI_IA3_5%_1_254 D)
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DADT A, Sig=254 4 Ref=0ff (HarshfHJES21_RAC_IA3_5%_1_254 D)
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HPLC graph of racemic 4ad
DADT A, Si0=753 4 Ref=off (HarsnmHJES21_CHI_JA3 5% _1_254 1)
mAU | 3 ™
L
(0] | lFsaé
1 NHBz l |
4004 Ph | | l‘
cl R
1 4ad ||
300 ‘ |
J ||
|
N
1 |
200 | |
4 i
100—- || ‘
4 ng I'.\.
el
g & | L
| w & | -
o ~—
[/ I o T ) — I
10 2 ' 3 & 20 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [MRU*s] [mAU] %
- = | _______ | === | _______ |=™===—=—=—= | === =——= | =====—— |
1 25,035 MM 1.8060 971.99585 8.969883 1.1%4¢
2 33,603 MM 2.7582 B.03963e4 485.79764 98.8054

HPLC graph of enantioenriched 4ad
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DADT A, Sig=254 4 Hef=off (HarshMHJER22_RAC_JA3_5%_1_254 D)
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HPLC graph of racemic 4ae
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HPLC graph of enantioenriched 4ae
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DAD1 A, Sig=254 4 Ref=off (HarshiftHJES32_RAC_IA3_5%_1_254.D)
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HPLC graph of racemic 4af
DADT A, Sig=254 4 Ref=off (RarshitHJES32_CHI_IA3_5%_1_254 D)
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HPLC graph of enantioenriched 4af
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DADT A, Sig=254,4 Ref=off (HarshilHJE533_RAC_IA3_5%_1_254 D)
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HPLC graph of racemic 4ag
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HPLC graph of enantioenriched 4ag

S58




DAD1 A, Gig=254 4 Ref=0ff (HarshilHJE534_RAC_IA3_5%_1_254D)

maU & A
o)
§ e
o 15
] NHB i "
z
o o
Ph | R g &
FsC '| B
60 ‘ | Iu' ".‘
rac-4ah Me 'l | |
[
‘ I\ | 'l‘
‘ I' |I \
40| ‘ \ |
| | \
‘ | ‘ I‘u || I'ul
] | [
] ‘ || I o Lo
4 I |I | \.\ | Y
| |
N A I‘ N | \
ol VN e~ /\-_ Ty o — o
T T T T T T T T
10 20 20 40 50 60 70 mi
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAT] %
- | _______ | === | _______ | === ==—-- | === ==~7~——~ | === |
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HPLC graph of racemic 4ah
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DADT A, Sig=254 4 Ref=off [HarshMHJE535_RAC_TA3_5%_1_254_10)
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HPLC graph of enantioenriched 4ai
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DADT A, Sig=254,4 Ref=off (HarshHJES36_RAC_IC3_10%_1_254 D)
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HPLC graph of racemic 4aj
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HPLC graph of racemic 4ak
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DAD1 A, 5ig=254 4 Ref=off (HarshilHJES38_RAC_IC3_10%_1_254.D)

mAU %
|| 3
1200 ‘ | o
L
1.l
1000 I
| [
1
500 | | ||
‘ | |
L]
600 | \
]
| |
Lo
400 | | |
| | |
L
200 [ V] |
(. \
\ Lo \
l | Vo \
04 M _ e Wi Y _\‘- -
N R A A T A AT A A
Peak RetTime Typs Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
____l _______ I____l _______ |=—=—=—=——-= | === =-——= | === |
1 29.682 BV 0.9826 8.82047e4 1374.67322 49.6344
2 32.724 VB 1.2119 B5.95040e4 1115.67712 50.3656
HPLC graph of racemic 4al
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HPLC graph of enantioenriched 4al
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DAD1 A, Sig=254,4 Ref=off (HarshitHJE537_RAC_IC3_10%_1_254.D)
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HPLC graph of racemic 4am
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DADT A, Sig=254 4 Ref=off (HarshiiHJE5 T TRAC_IA3_5%_1_254 D)
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HPLC graph of racemic 4an
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DADT A, Sig=254 4 Ref=off (HarshtiHJE569_RAC_IA3_10%_1_254.0)
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HPLC graph of enantioenriched 4ba
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DADI1 A, Sig=254 4 Ref=off (HarshitJE543_RAC_IA3_5%_1_254 D)
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HPLC graph of racemic 4ca
DADA A, Sig=254,4 Ref=off (HarshitHJES43_CHI_IA3_5%_1_254.D)
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HPLC graph of enantioenriched 4ca
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DADA A, Sig=254.4 Ref=off (HarshHJEE42_RAC_IC2_10%_1_254_1.0)
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HPLC graph of racemic 4da
DADT A, 510=254 4 Ref=off (HarsniHJES42_CHI_IC3_10%_1_254.0)
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HPLC graph of enantioenriched 4da
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DAD1 A, 5ig=254 4 Ref=0ff (HarshitHJE566_RAC_IC3_20%_1_254.D)
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HPLC graph of racemic 4ea

DADT A, Sig=254 4 Ref=0ff (HarshitHJE566_CHI_IC3_20%_1_254 D)
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HPLC graph of enantioenriched 4ea
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DAD1 A, Sig=254 4 Ref=off (HarshiHJE546_RAC_IA3_5%_1_254.D)
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HPLC graph of racemic 4ci
DADT A, 5ig=254 4 Ref=off (RarshitHIES46_CHI_IA3_5%_1_254.0)
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HPLC graph of enantioenriched 4ci
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DADT A, Sig=254,4 Ref=off (HarshilHJE568_RAC_IC3_25% _1_254_1.0)

mAU ﬁ ]
P
175 :
||V‘”@®
150 H Br
| S
125 | | g dé_r{’?
Ph_OH w
00 | | FiC . NHBz |‘I ".
| ]
| rac-5 07 “NHNH, I
| |
! |
| | | \
50 | |‘ Il |
[ R
| {
25 H ‘ I| I| I|II
i | II I'\. I|I '\\
| ' /
o___:JL.JL_-__ J \‘-————__ i I \~—-___
T T T T T
10 20 30 40 mi
Peak RetTime Type Width Area Height LArea
# [min] [min] [mMAT*s] [mAU] %

e i e |——=== | ———=—————- | === |
1 12.32¢ MM 1.2153 1.36443e4 187.11345 50.4274
2 33.¢el5 MM 1.5803 1.34130e4 112.88481 49.572¢

HPLC graph of racemic 5

DAD1 A, Sig=254 4 Ref=off (HarshilHJE568_CHI_IC3_25% _1_254 D)
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HPLC graph of enantioenriched 5
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