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1. Synthesis of catalysts V-VIII (General procedure)
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R = 8-quinolinyl, 1-naphtyl

Dimethyl squarate 2 (0.70 g, 4.91 mmol) was added to a solution of corresponding diamine 1

(2.33 mmol) in MeOH (2 mL) in one portion. After 20 h of stirring at ambient temperature, the
precipitated product 3 was filtered, washed with Et,O (3 x 10 mL) and dried in air. Then, it was
added without further purification to the solution of 2-(Piperidin-1-yl)cyclohexanamine 4 (0.69
g, 3.77 mmol) in MeOH (2 mL). The reaction mixture was stirred at ambient temperature for 20
h. The precipitate was filtered, washed with Et,O (3 x 10 mL) and dried under reduced pressure
(10 Torr) to afford corresponding catalyst V, VI, VII or VIII. Catalysts III-IV were prepared by

known procedures [1].

(R,R)-4,4'-(((1R,2R)-1,2-Di(naphthalen-1-yl)ethane-1,2-diyl)bis(azanediyl))bis(3-(((1R,2R)-
2-(piperidin-1-yl)cyclohexyl)amino)cyclobut-3-ene-1,2-dione) (V): Yellow solid (0.72 g,
82%). Mp: >230°C dec. 'H NMR (300 MHz, DMSO-dy) 6 8.28 (m, 3H), 8.08 — 6.76 (m, 19H),
3.81 (s, 3H), 3.17 (s, 1H), 2.03 (m, 8H), 1.67 (m, 6H), 1.14 (s, 20H) ppm. 3C NMR (75 MHz,
DMSO-d¢) 6 183.3, 182.6, 168.7, 167.7, 134.9, 133.8, 130.9, 129.1, 127.2, 126.4, 125.8, 122.8,
68.7, 54.3, 49.7, 35.1, 26.5, 25.2, 24.9, 24.8, 24.0 ppm. HRMS (ESI): m/z M + H"* calcd for
Cs,Hg1NgO4* 833.4748, found 833.4760.
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(5,9)-4,4'-((1R,2R)-1,2-Di(naphthalen-1-yl)ethane-1,2-diyl)bis(azanediyl)) bis(3-(((1S,25)-2-
(piperidin-1-yl)cyclohexyl)amino)cyclobut-3-ene-1,2-dione) (VI): Yellow solid (0.81 g, 83%
yield). Mp: >230°C dec. '"H NMR (300 MHz, DMSO-d¢) & 8.27 (m, 3H), 8.08 — 7.05 (m, 19H),
6.86 (s, 1H), 3.81 (s, 3H), 3.17 (s, 1H), 2.25 — 1.75 (m, 8H), 1.67 (m, 6H), 1.14 (s, 20H) ppm.
3C NMR (75 MHz, DMSO-d¢) 6 183.3, 182.6, 168.7, 167.7, 134.9, 133.8, 130.9, 129.1, 127.2,
126.4, 125.8, 122.8, 68.7, 54.3,49.7, 35.1, 26.5, 25.2, 24.9, 24.8, 24.0 ppm. HRMS (ESI): m/z M
+ H* calcd for Cs,Hg NgO4™ 833.4748, found 833.4741.
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(R,R)-4,4'-(((1R,2R)-1,2-Di(quinolin-8-yl)ethane-1,2-diyl)bis(azanediyl))bis(3-(((1R,2R)-2-
(piperidin-1-yl)cyclohexyl)amino)cyclobut-3-ene-1,2-dione) (VII): Yellow solid (0.69 g, 72%
yield). Mp 195-197°C. '"H NMR (300 MHz, DMSO-d¢) 3 8.98 (s, 2H), 8.20 (d, J = 8.3 Hz, 4H),
7.55 (m, 6H), 7.16 (s, 4H), 3.76 (s, 2H), 3.38 (d, J = 7.2 Hz, 2H), 2.34 (m, 4H), 2.22 — 1.86 (m,
6H), 1.69 (s(br), 3H), 1.48 — 0.43 (m, 20H) ppm. *C NMR (75 MHz, DMSO-d¢) 8 182.7, 168.9,
149.9, 145.4, 136.9, 128.4, 128.3, 126.1, 121.8, 68.5, 60.9, 60.1, 54.4, 52.3, 51.0, 49.6, 40.8,
40.6, 40.3, 40.0, 39.7, 39.4, 39.2, 31.1, 26.3, 24.3, 22.8, 21.79.182.7, 168.9, 149.9, 145.4, 136.9,
128.4, 128.3, 126.1, 121.8, 68.5, 60.9, 60.1, 54.4, 52.3, 51.0, 49.6, 40.8, 40.6, 40.3, 40.0, 39.7,
39.4,39.2, 31.1, 26.3, 24.3, 22.8, 21.7 ppm. HRMS (ESI): m/z M + H* calcd for C5oHsoNgO4"
835.4654, found 835.4712.
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(R,R)-4,4'-(((18,25)-1,2-Di(quinolin-8-yl)ethane-1,2-diyl)bis(azanediyl))bis(3-(((1R,2R)-2-
(piperidin-1-yl)cyclohexyl)amino)cyclobut-3-ene-1,2-dione) (VIII): Yellow solid (0.74 g,
77% yield). Mp 191-193°C. '"H NMR (300 MHz, DMSO-d¢) 6 9.63 (s, 1H), 9.20-8.82 (m, 2H),
8.30-8.03 (m, 5H), 7.99-7.40 (m, 5H), 7.37-7.22 (m, 2H), 7.18-6.68 (m, SH), 3.90 (s(br), 2H),
2.25-2.06 (m, 5H), 2.04-1.58 (m, 10H), 1.50-0.68 (m, 19H), 0.67-0.30 (m, 3H) ppm. 3C NMR
(75 MHz, DMSO-d¢) 6 182.7, 168.9, 149.9, 145.4, 136.9, 128.4, 128.3, 126.1, 121.8, 68.5, 60.1,
54.3, 49.6, 34.8, 31.1, 26.3, 24.3 ppm. HRMS (ESI): m/z M + H" calcd for CsoHsoNgOy4"
835.4654, found 835.4776.
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2. Catalytic Michael reaction between 6 and 7 (General Procedure)

Kojic acid derivative 6 (0.12 mmol) and B,y-unsaturated a-ketoester 7 (0.12 mmol) were added
to a mixture of catalyst V (1 mg, 0.0012 mmol) and DCM (0.1 mL). After stirring at room
temperature for 8 h, the solvent was evaporated under reduced pressure (10 Torr). The residue
was extracted with MeOH (2 x 4 mL). The combined extracts were filtered through silica gel to

afford pure 8.

(S)-Methyl  2-hydroxy-6-methyl-8-0xo0-4-phenyl-2,3,4,8-tetrahydropyrano|3,2-b]pyran-2-
carboxylate (8aa): Yellow oil. 'H NMR (300 MHz, DMSO-d¢) 6 8.94 (brs, 1.29H), 8.07 (brs,
1.03H), 7.29 (m, 5SH), 6.24 (s, 1.00H), 4.70 (m, 0.32H), 4.30 (m, 0.73H), 3.74 (m, 2.83H), 2.14
(m, 6.61H) ppm. [2,3]
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(S)-Methyl  2-hydroxy-6-(methoxymethyl)-8-oxo0-4-phenyl-2,3.4,8-tetrahydropyrano-|3,2-
b]pyran-2-carboxylate (8ba): Yellow oil. 'H NMR (300 MHz, DMSO-dg) 8 9.17 (brs, 0.87H),
8.10 (m, 0.94H), 7.83-7.78 (m, 0.32H), 7.50 (m, 0.36H), 7.30 (m, 5.14H), 6.39-6.33 (m, 1.18H),
4.74 (s, 0.33H), 4.35 — 4.19 (m, 1.87H), 4.07 (s, 1.7H), 3.79 — 3.67 (m, 3H), 3.19 — 3.09 (s, 2H),
2.43 (m, 0.61H), 2.23 (m, 0.88H) ppm. *C NMR (75 MHz, DMSO-ds) & 191.4, 172.1, 169.0,
163.3, 150.1, 140.1, 139.8, 139.2, 129.6, 129.1, 128.6, 128.4, 127.8, 127.7, 127.5, 113.2, 112.3,
111.4, 94.7, 69.9, 69.6, 58.4, 53.0, 41.7, 38.3, 37.8 ppm. HRMS (ESI): m/z M + H* calcd for
CisH1907" 347.1125, found 347.1185.
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(S)-Methyl 4-(4-cyanophenyl)-2-hydroxy-6-(methoxymethyl)-8-0xo0-2,3,4,8-tetrahydro-
pyrano[3,2-b]pyran-2-carboxylate (8bb): Yellow oil. '"H NMR (300 MHz, DMSO-dy) 6 9.15
(brs, 0.87H), 8.32 — 7.97 (m, 1.19H), 7.84 (m, 2.12H), 7.63 — 7.36 (m, 2H), 6.36 (m, 1H), 4.76
(m, 0.32H), 4.46 (m, 0.36H), 4.27 (s, 1.40H), 4.10 (m, 1.11H), 3.78 (m, 3.15H), 3.17 (m, 2.05H),
2.43 (m, 0.41H), 2.32 — 2.14 (m, 0.59H) ppm. 3C NMR (75 MHz, DMSO-d¢) 3 190.9, 172.0,
164.2, 163.3, 149.0, 146.3, 145.1, 140.1, 133.0, 132.7, 130.0, 129.7, 129.1, 119.1, 113.3, 112.2,
111.5, 110.7, 94.7, 69.9, 69.8, 69.5, 58.5, 58.4, 53.1, 38.3, 37.8, 37.5 ppm. HRMS (ESI): m/z M
+ H* caled for C;oHsNO5* 371.1005, found 371.1018.
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(S)-Methyl 4-(furan-2-yl)-2-hydroxy-6-(methoxymethyl)-8-oxo0-2,3,4,8-tetrahydro-
pyrano|3,2-b]pyran-2-carboxylate (8bc): Yellow oil. 'H NMR (300 MHz, DMSO-dy) 8 9.20
(s, 0.83H), 8.01 (m, 1.21H), 7.61 (m, 1.10H), 7.19 (m, 0.50H), 7.02 (m, 0.56H), 6.72 (s, 0.57H),
6.38 (m, 2H), 4.47 (t, J = 8.8 Hz, 1H), 4.33 — 4.07 (m, 2.28H), 3.85 — 3.66 (m, 3.18H), 3.28 —
3.12 (m, 1.75H), 2.81 (m, 0.38H), 2.40 (d, J = 8.8 Hz, 0.64H) ppm. '*C NMR (75 MHz, DMSO-
d6) & 190.7, 182.7, 174.1, 164.2, 163.4, 150.6, 148.0, 147.9, 146.3, 143.3, 142.7, 140.1, 133.8,
120.0, 118.1, 114.0, 113.2, 112.2, 111.4, 111.0, 108.8, 106.9, 94.8, 69.9, 69.6, 58.5, 53.1, 34.3,
31.6 ppm. HRMS (ESI): m/z M + H" calcd for C,cH ;705" 337.0918, found 337.0922.
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(S)-Methyl 2-hydroxy-8-oxo0-4-phenyl-6-((phenylthio)methyl)-2,3,4,8-tetrahydro-
pyrano[3,2-b]pyran-2-carboxylate (8ca): Yellow oil. 'H NMR (300 MHz, DMSO-dg) 6 9.05
(brs, 0.45H), 8.12 (m, 0.67H), 7.47 — 7.08 (m, 10H), 6.21 (m, 1.1H), 4.72 — 4.57 (m, 0.38H),
4.29 —4.15 (m, 1.1H), 4.06 — 3.92 (m, 1.15H), 3.71 (m, 3.12H), 3.59 — 3.48 (m, 0.42H), 2.40 (m,
0.53H), 2.19 (m, 0.73H) ppm. 13C NMR (75 MHz, DMSO-d¢) & 191.2, 172.0, 163.2, 150.1,
141.6, 140.5, 139.6, 139.2, 130.4, 130.2, 129.7, 129.5, 129.1, 129.0, 128.9, 128.6, 128.4, 127.8,
127.7, 127.4, 127.3, 127.2, 126.8, 113.9, 112.0, 94.7, 53.1, 53.0, 41.9, 38.4, 37.8, 34.9, 34.4
ppm. HRMS (ESI): m/z M + H* calcd for C,3H,106S™ 425.1053, found 425.1062.
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(S)-Methyl 6-(((4-fluorophenyl)thio)methyl)-2-hydroxy-8-oxo-4-phenyl-2,3,4,8-
tetrahydropyrano[3,2-b]pyran-2-carboxylate (8da): Yellow oil. 'H NMR (300 MHz, DMSO-
ds) 6 9.08 (s, 0.48H), 8.21 — 7.97 (m, 71H), 7.53 — 7.00 (m, 9.00H), 6.17 (m, 1.00H), 4.70 — 4.62
(m, 0.29H), 4.18 — 4.07 (m, 1.04H), 3.92 (m, 0.94H), 3.83 — 3.66 (m, 2.56H), 2.45 — 2.33 (m,
0.36H), 2.27 — 2.13 (m, 0.56H) ppm. 3C NMR (75 MHz, DMSO-d¢) 8 191.2, 173.6, 171.9,
169.0, 163.1, 160.3, 150.1, 140.5, 140.2, 139.6, 139.2, 133.7, 133.6, 133.5, 133.1, 133.0, 129.1,
128.9, 128.6, 128.4, 127.8, 127.7, 127.5, 126.8, 116.8, 116.7, 116.5, 116.4, 113.9, 113.4 (d, Jcr
= 66.6 Hz), 94.7, 53.1, 53.0, 41.9, 38.4, 37.8, 35.9, 35.5 ppm. HRMS (ESI): m/z M + H* calcd
for Cp3H0FO6S* 443.0959, found 443.0941.
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(S)-Methyl 6-(((2-fluorophenyl)thio)methyl)-2-hydroxy-8-oxo-4-phenyl-2,3,4,8-
tetrahydropyrano[3,2-b]pyran-2-carboxylate (8ea): Yellow oil. 'H NMR (300 MHz, DMSO-
ds) 6 9.09 (s, 0.53H), 8.06 (m, 0.66H), 7.57 — 7.03 (m, 8.36H), 6.20 (m, 1.01H), 4.79 — 4.55 (m,
0.31H), 4.35 — 4.08 (m, 1.59H), 3.92 (s, 0.88H), 3.82 — 3.65 (m, 3.16H), 3.12 (m, 0.42H), 2.43-
2.36 (m, 0.41H), 2.22-2,14 (m, 0.55H) ppm. 3C NMR (75 MHz, DMSO-d¢) & 191.1, 173.6,
171.9, 169.0, 162.8, 162.7, 151.3, 150.1, 146.1, 140.5, 140.2, 139.6, 139.1, 133.5, 133.2, 132.5,
130.4, 130.2, 130.1, 129.9, 129.1, 128.9, 128.6, 128.4, 127.8, 127.6, 127.4, 126.8, 125.5, 125.4,
116.3, 116.0, 113.9, 113.6 (d, Jcr= 63.6 Hz), 94.7, 53.1, 53.0, 41.9, 38.4, 37.7, 34.5, 34.4, 33.8
ppm. HRMS (ESI): m/z M + H" caled for C3H0FO6S™ 443.0959, found 443.0948.
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(S)-Methyl 4-(4-cyanophenyl)-6-(((2-fluorophenyl)thio)methyl)-2-hydroxy-8-oxo-2,3,4,8-
tetrahydropyrano|[3,2-b]pyran-2-carboxylate (8eb): Yellow oil. 'H NMR (300 MHz, DMSO-
dg) 0 7.76 (m, 1.91H), 7.28 (m, 4.87H), 6.20 (s, 0.41H), 4.16 (m, 0.74H), 4.02 (m, 0.59H), 3.74
(m, 1.95H), 3.66 — 3.31 (m, 2H), 2.93 (m, 2H), 1.23 — 1.03 (m, 3.39H) ppm. *C NMR (75 MHz,
DMSO-dg) 6 194.5, 172.5, 168.2, 163.0, 140.2, 133.4, 132.9, 131.9, 131.4, 129.8, 129.5, 129.3,
128.9, 119.1, 113.9, 113.5 (d, Jc.r= 60.2 Hz), 110.6, 94.7, 68.6, 53.1, 37.8, 37.6, 34.8, 34.4 ppm.
HRMS (ESI): m/z M + H* caled for Co4H9FNOgS* 468.0912, found 468.0915.
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(S)-Methyl 6-(((2,4-difluorophenyl)thio)methyl)-2-hydroxy-8-oxo-4-phenyl-2,3,4,8-
tetrahydropyrano|[3,2-b]pyran-2-carboxylate (8fa): Yellow oil. 'H NMR (300 MHz, DMSO-
ds) 6 9.09 (s, 0.51H), 8.06 (m, 0.68H), 7.47 — 7.12 (m, 7.16H), 6.12 (m, 0.85H), 4.67 (m, 0.29H),
4.24 (m, 0.46H), 4.07 (m, 0.66H), 3.85 (m, 0.83H), 3.78 (s, 1.20H), 3.70 (m, 1.13H), 3.09 (m,
0.21H), 3.09 (s, 0.221H), 2.39 (m, 0.42H), 2.17 (m, 0.54H) ppm. *C NMR (75 MHz, DMSO-d)
0191.2,173.9,171.9, 169.0, 162.8, 162.5, 150.1, 140.2, 139.6, 139.1, 136.1, 135.9, 129.0, 128.9,
128.6, 128.4, 127.8, 127.6, 127.5, 113.8, 113.0, 112.9, 112.6, 112.2, 105.4, 105.1, 104.7, 94.7,
53.0, 41.9, 38.4, 37.8, 35.6, 35.3, 34.9 ppm. HRMS (ESI): m/z M + H* calcd for Cp3H19F206S™
461.0865, found 461.0843.
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(S)-Methyl 4-(4-cyanophenyl)-6-(((2,4-difluorophenyl)thio)methyl)-2-hydroxy-8-oxo-
2,3,4,8-tetrahydropyrano[3,2-b|pyran-2-carboxylate (8fb): Yellow oil. 'H NMR (300 MHz,
DMSO-d¢) 6 9.73 — 8.67 (m, 0.78H), 8.21 (s, 0.35H), 8.00 (s, 0.32H), 7.78 (m, 1.92H), 7.34 (m,
3.80H), 7.02 (m ,1.11H), 6.14 (s, 1.00H), 4.74 (m, 0.46H), 4.38 (m, 0.61H), 4.17 — 3.60 (m,
4.76H), 3.22 (m, 1.03H), 2.63 (m, 0.54H), 2.28 (m, 1.19H) ppm. *C NMR (75 MHz, DMSO-ds)
0 190.8,171.9, 168.8, 164.3, 163.0, 161.0, 149.0, 144.9, 140.2, 135.6, 132.9, 132.6, 129.8, 129.6,
129.0, 119.1, 113.9, 112.9, 112.6, 110.6, 105.0, 94.7, 68.5, 53.1, 49.7, 41.3, 38.6, 37.8, 35.6,
35.0, 26.5, 25.0 ppm. HRMS (ESI): m/z M + H" calcd for C,4yHsF,NOgS* 486.0817, found
486.0841.
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(S)-Methyl

6-(((4-chlorophenyl)thio)methyl)-2-hydroxy-8-oxo-4-phenyl-2,3,4,8-

tetrahydropyrano[3,2-b]pyran-2-carboxylate (8ga): Yellow oil. 'H NMR (300 MHz, DMSO-
de) 6 9.08 (brs, 0.62H), 8.06 (m, 0.71H), 7.53 — 7.03 (m, 9.00H), 6.26 (m, 1.03H), 4.70 — 4.59
(m, 0.30H), 4.23 (m, 1.62H), 3.98 (s, 1.05H), 3.85 — 3.42 (m, 3.46H), 3.23 — 2.95 (m, 0.73H),
2.39 (m, 0.50H), 2.29 — 2.10 (m, 0.63H) ppm. *C NMR (75 MHz, DMSO-d¢) & 191.1, 171.9,
163.0, 150.1, 140.2, 139.2, 132.0, 131.9, 131.4, 129.5, 129.4, 129.4, 129.1, 128.9, 128.6, 128.4,
127.8, 127.6, 127.4, 113.9, 113.1, 112.2, 94.7, 53.1, 53.0, 41.9, 38.4, 37.8, 34.8, 34.3 ppm.
HRMS (ESI): m/z M + H* caled for Co3Hy0ClOS™ 459.0664, found 459.0678.
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(S)-Methyl  6-(((4-chlorophenyl)thio)methyl)-4-(4-cyanophenyl)-2-hydroxy-8-oxo-2,3,4,8-
tetrahydropyrano[3,2-b]pyran-2-carboxylate (8gb): Yellow oil. 'H NMR (300 MHz, DMSO-
de) 6 9.18 (s, 1H), 8.19 (brs, 0.53H), 8.01 (s, 0.55H), 7.77 (m, 2.03H), 7.51 — 7.14 (m, 8.18H),
6.26 (m, 1.05H), 4.71 (m, 0.62H), 4.38 (m, 0.71H), 4.19 (m, 1.98H), 4.03 (m, 1.48H), 3.88 —
3.66 (m, 3.59H), 3.19 (m, 0.77H), 2.66 (m, 0.73H), 2.45 — 2.10 (m, 1.67H), 1.50 — 1.00 (m,
2.07H) ppm. 13C NMR (75 MHz, DMSO-d¢) & 190.7, 173.9, 171.9, 163.8, 163.2, 140.2, 133.4,
132.9, 131.9, 131.4, 129.8, 129.5, 129.3, 128.9, 119.1, 113.9, 113.1, 112.3, 110.6, 94.7, 68.6,
53.1,37.8, 37.6, 34.8, 34.4, 26.7, 24.9 ppm. HRMS (ESI): m/z M + H" caled for C4H;9CINO¢S*
484.0616, found 484.0664.
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(S)-Methyl 6-(chloromethyl)-2-hydroxy-8-0xo0-4-phenyl-2,3,4,8-tetrahydropyrano[3,2-
b]pyran-2-carboxylate (8ha): Yellow oil. 'H NMR (300 MHz, DMSO-d¢) 8 9.27 (s, 0.59H),
8.15 (m, 0.81H), 7.30 (m, 5.00H), 6.55 (m, 1.17H), 4.67 (m, 0.99H), 4.47 (m, 0.93H), 3.73 (m,
3.07H), 2.22 (m, 0.66H), 2.08 (s, 0.72H) ppm. 13C NMR (75 MHz, DMSO-d¢) 6 191.2, 172.1,
168.9, 161.2, 161.0, 150.4, 140.5, 140.4, 140.0, 139.1, 129.1, 128.9, 128.6, 128.4, 128.1, 127.9,
127.7, 127.5, 127.4, 127.0, 126.8, 114.5, 113.7, 112.7, 94.8, 53.1, 41.9, 41.7, 41.5, 38.6, 38.4,
37.8, 14.5 ppm. HRMS (ESI): m/z M + H* caled for C;7H,,Cl1Og" 351.0630, found 351.0635
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(S)-Methyl 2-hydroxy-6-(morpholinomethyl)-8-oxo-4-phenyl-2,3,4,8-tetrahydro-
pyrano[3,2-b]pyran-2-carboxylate (8ia): Yellow oil. '"H NMR (300 MHz, DMSO-d¢) & 8.14
(m, 0.82H), 7.81 (m, 0.44H), 7.31 (m, 5.00H), 6.30 (s, 1.00H), 3.73-3.54 (m, 5.90H), 3.22-3.09
(m, 2.80H), 2.45-2.17 (m, 5.14H), 1.23 (m, 1.07H) ppm. 3C NMR (75 MHz, DMSO-d¢): &
172.2, 163.6, 150.2, 139.6, 139.2, 129.1, 128.8, 128.0, 127.5, 126.8, 124.2, 112.6, 110.4, 94.8,
66.5, 58.6, 53.1, 52.9, 46.9, 37.9, 37.8 ppm. HRMS (ESI): m/z M + H* calcd for C;;HpyNO;*
402.1547, found 402.1584.
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3. Synthesis of esters 11 and 12 (general procedure).

Synthesis of 11. DMAP (cat) was added with stirring to a solution of DCC (22.7 mg, 0.11
mmol), 8ba (34.6 mg, 0.1 mmol) and rac-9 or (5)-9 (20.7 mg, 0.1 mmol) in DCM (3 ml). The
reaction mixture was stirred at ambient temperature for 10 h and then washed with water (2 x 1
mL). The organic phase was dried over anhydrous Na,SO, and evaporated under reduced
pressure (10 Torr). The residue was purified by flash chromatography (n-hexane/EtOAc 2:1) to
afford compound (S§,S5)/(S,R)-11 or (S,S)-11 as colorless oil.

Synthesis of 12. DMAP (cat) was added with stirring to a solution of DCC (22.7 mg, 0.11
mmol), 8ha (35 mg, 0.1 mmol) and 10 (18.4 mg, 0.1 mmol) in DCM (3 ml). The reaction
mixture was stirred at ambient temperature for 10 h. Product 12 was isolated as colorless oil

similar to aforementioned procedure.

Methyl 4-(3-((2-(4-isobutylphenyl)propanoyl)oxy)-6-(methoxymethyl)-4-oxo-4H-pyran-2-
yl)-2-0x0-4-phenylbutanoate ((S,S)/(S,R)-11). Colorless oil (37.8 mg, 70% yield) '"H NMR
(300 MHz, CDCl3) 6 7.32 (m, 2.4H), 7.21 (m, 2.3H), 7.07 (m, 2H), 6.99 (m, 1H), 6.87 (m, 1H),
6.37 (m, 1H), 4.58 (s, 1H), 4.38 (m, 0.3H), 4.25 (m, 1H), 3.95 (m, 0.6H), 3.90 — 3.67 (m, 3.6H),
3.53 —3.34 (m, 2.5H), 3.27 (s, 1H), 2.70 (m, 0.5H), 2.47 (m, 1.3H), 2.37 (m, 0.8H), 2.32 - 2.19
(m, 0.5H), 1.85 (m, 1.9H), 1.76 — 1.55 (m, 2.6H), 1.50 (m, 1.8H), 1.34 (m, 1H), 1.12 (m, 1.3H)
ppm. BC NMR (75 MHz, CDCl3) 8 190.2, 171.5, 171.3, 170.9, 166.5, 163.6, 162.8, 159.3,
157.2, 149.2, 140.9, 140.6, 139.2, 137.8, 137.3, 136.9, 136.5, 129.6, 129.4, 129.3, 129.2, 128.9,
128.8, 127.9, 127.8, 127.7, 127.5, 127.2, 126.9, 113.6, 112.7, 94.7, 69.9, 69.6, 58.9, 53.4, 53.1,
49.1, 45.0, 44.9, 44.6, 41.5, 38.9, 37.6, 37.2, 33.8, 30.1, 25.5, 24.9, 22.3, 22.3, 18.4, 17.9, 17.7
ppm. HRMS (ESI): m/z M + Na™ calcd for C3;H330gNa* 557.2146, found 557.2146.
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(S)-methyl 4-(3-(((S)-2-(4-isobutylphenyl)propanoyl)oxy)-6-(methoxymethyl)-4-oxo-4H-
pyran-2-yl)-2-oxo-4-phenylbutanoate ((S,S)-11). Colorless oil (43.3 mg, 81% yield) '"H NMR
(300 MHz, CDCl;) 6 7.38 - 6.84 (m, 9H (4r)), 6.37 (s, 1H), 4.25 (s, 2H), 4.08-4.01 (m, 1H), 3.85
(s, 3H), 3.51-3.48 (m, 2H), 3.40 (s, 3H), 2.51-2.48 (d, J = 7.0 Hz, 2H), 1.92 - 1.83 (m, 1H), 1.63-
1.60 (d, J = 7.0 Hz, 3H), 0.91-0.87 (m, 6H) ppm. *C NMR (75 MHz, CDCls) é 190.1, 172.3,
170.9, 163.6, 160.6, 159.6, 141.0, 137.4, 136.9, 129.7 - 127.0 (4r), 113.7, 70.0, 58.9, 53.0, 45.0,
41.3,38.8, 33.6,30.2,22.3, 18.4 ppm.
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(5)-6-(Chloromethyl)-2-(4-methoxy-3,4-dioxo-1-phenylbutyl)-4-0x0-4H-pyran-3-yl undec-
10-enoate (12): Colorless oil (41.8 mg, 85% yield) 'H NMR (300 MHz, CDCls) & 7.37 — 7.28
(m, 5H), 6.42 (m, 1H), 5.91 — 5.76 (m, 1H), 5.04 — 4.93 (m, 2H), 4.75 (m, 1H), 4.33 —4.15 (m,
4H), 3.88 (m, 2H), 3.64 (t, J = 7.8 Hz, 1H), 2.61 (m, 2H), 2.06 (m, 4H), 1.34 (m, 12H) ppm. 3C
NMR (75 MHz, CDCl;) 6 190.3, 172.1, 169.9, 160.9, 159.7, 139.1, 137.3, 129.1, 128.1, 127.7,
115.0, 114.1, 53.2, 49.1, 41.7, 40.9, 39.1, 33.9, 33.7, 33.6, 29.6, 29.2, 29.1, 29.0, 29.0, 28.9,
25.6, 24.9, 24.7, 14.1 ppm. HRMS (ESI): m/z M + NHy" calcd for CygH33C1O;NH," 534.2254,
found 534.2243.
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4. HPLC data for adducts 8

(S)-Methyl  2-hydroxy-6-methyl-8-0x0-4-phenyl-2,3,4,8-tetrahydropyrano|3,2-b]pyran-2-
carboxylate (8aa): CHIRALPAC OD-H, n-hexane-PrOH 90/10, 1 mL/min, 220 nm, tyjor = 7.3

min, tyiner = 12.1 min

Rac Chiral 8aa

mAU mAU
800 400
. 50
) 300
500 250
400 200- 1
i 1 150:
o " 100
100 %
1
'
0 0Torzon;
6 7 & 4 B T 1B 13 1 15 15 17 15 B B wmd § 6 7 § 9 30 1 ¥ 13 0w 15 16 17 1B 19 N
PESYTILTATH PACUETA PE3VIILTATH PACUETA
Meron pacderTa: HopMMpoBEa OTRIMEA MeTon pacueTa: HopMuMpoBKa OTRIMKA
Crannape: Her CranmapT: Her
Mz Bpems Inomane IMnomams Mz  Bpems nomans [nomans
MUH mAU*cexr 3 I mAU*cer %
1 7.31 12314.24 50.48 1 7.38 450.82 3.84
2 12.1 12078.93 46,52 2 12.36 11275.07 96.16
2 18.41 24393.17 100.00 2 19.74 11725.89% 100.00

(S)-Methyl 2-hydroxy-6-(methoxymethyl)-8-oxo-4-phenyl-2,3,4,8-tetrahydropyrano|3,2-
b]pyran-2-carboxylate (8ba): CHIRALPAC OD-H, n-hexane-PrOH 90/10, 1 mL/min, 220 nm,

tminor =15.8 min, tmajor =23.0 min.

Rac Chiral 8ba

mAU mAU
350
90
50 300
kL 250
0.
200
50
150
40 %
. 100
1
2 :
2 Bl
10 1
[y — L
T4 15 15 17 18 18 0 21 22 73 s 35 36 1138 g TP™9F % o5 17 o5 o 0 21 2 5 24 25 % 27 95 % o N am
PESVILTATH PACUETA PESYIIETATH PACHETA
Meron pacuera: HopMupoERa oTRIMKA Meron pacuera: HopMposxa OTMIMEE
CraHnapr: Her CrannapT: Her
Oux  BpeMe Onomane [nomames Mz Bpeua Mnomane [nomans
MIH mRU* cex 3 MH mRU¥cex 3
1 15.79 1104.04 50.18 1 15.74 245.40 1.27
2 22.97 109€.05 44,82 2 20.3% 15032.85 98.73
2 29.08 2200.09  100.00 2 32.21  18328.25  100.00
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(S)-Methyl
tetrahydropyrano[3,2-b]pyran-2-carboxylate (8bb): CHIRALPAC OJ-H, n-hexane-PrOH
70/30, 1 mL/min, 220 nm, tyajor = 12.6 min, tyiner = 15.1 min

4-(4-cyanophenyl)-2-hydroxy-6-(methoxymethyl)-8-oxo-2,3,4,8-

Rac Chiral 8bb

AT mAU
1200 o,
2000 £000
1800 4500
1600 A000;
1400 3500
1200 3000
1000 2500
00 2000 1
|
600 1500-
400 : 1000
1
1
200 500
2
o-{Mormem. ¥ L
O{Marzom T
T T T T T T T T T T T T T S e e e NS S e
T 3 ] 10 11 12 13 14 15 16 17 15 e 3 0 10 11 12 13 14 15 36 1T 18 19 20 21 33 33 M 35 wwy
FESYIILTATH PACUETAR PESVIIETATH PACUETA
Meron pacuera: HODMMpOE KA OTRIMEE MeTon pacdera: HomMmMposxa OTHIMNA
CranmapT: Her CraHnapt: Her
1154 Boema Mnomans Mnomans Mz Bpema Mnomams Nnomans
MMH mAT*cex IH miU*cer k3
1 12.62 14185.37 438.13 E 11.% 187055.83 85.29
2 15.13 15286.58 51.87 2 16.38 32€1.52 1.71
2 18.83 29471.95 100.00 2 34.7% 190317.35 100.00

(S)-Methyl
tetrahydropyrano[3,2-b]pyran-2-carboxylate (8bc): CHIRALPAC OJ-H, n-hexane-PrOH

4-(furan-2-yl)-2-hydroxy-6-(methoxymethyl)-8-oxo0-2,3,4,8-

70/30, 1 mL/min, 220 nm, tpajor = 11.5 min, tyiner = 16.2 min

Rac Chiral 8bc

mAU mAU
550

500
500

450
450

400
400.

280
350

00
200 1
250 =l
200 200
150 150
100 100
50 x 2 50

2
n_,\__.ﬂb_t_j_&%* ]
o T T T T T T T T T T T T T 1
e 7 1 13 1 11 15 15 17 15 10 0 Tl 10 i1 13 13 14 35 16 17 18 190 20 21 33 33 24 35 36 3T 3% 20 ]

Meron pacyera:

PESYIIETATH FACUETA
HopMupoaka OTRIMEA

Crasnapr: Her
Mux  Bpems Mnomans Inomans
MOE mAU*cex %
1 11.52 1922.63 45.45
2 16.18 1962.64 50.51
2 32.55 885.28 100.00

MeTom pDacyera:
Crammapr:

1i%ed

S44

PESVIILTATH PACUETA
HOoDMMpOBRA OTRIHMEA
Her

BoeMs Mnomanms  [Nomams

MMH mAT*cex 3
13 9% 9157.14 499.4%
16.6% 47.30 0.51
29.83 9204.44 100.00



(8)-Methyl 2-hydroxy-8-oxo-4-phenyl-6-((phenylthio)methyl)-2,3,4,8-tetrahydropyrano|3,2-
b]pyran-2-carboxylate (8ca): CHIRALPAC OJ-H, n-hexane-'PrOH 70/30, 1 mL/min, 220 nm,

tmajor =35.6 min, tminor = 17.9 min

Rac Chiral 8ca

253 mV 2 Y,
1
1
1
1 a2
T
ﬁ,\___ﬁL\ z
chl L
e ey e =
1 2 3 4 5 6 7 & 9 10 11 13 13 14 15 16 17 18 19 20 21 33 wm - I 7 ] o 10 11 1 13 14 15 16 17 18 10 30 umd
Quantitation method: Saxazxon Quantitation method:  Saxa3soit
Peak Retencion Area Peak Retention Lrea BArea
M y % MMH mV¥cer %
1 e 21 45.87 1 5.08 20280.746  99.95
2 81 21 50.13 2 17.77 5.389 0.05
2 23.8% 4 100.00 2 27.45 20300.134 100.00

(S)-Methyl 6-(((4-fluorophenyl)thio)methyl)-2-hydroxy-8-oxo-4-phenyl-2,3,4,8-
tetrahydropyrano[3,2-b]pyran-2-carboxylate (8da): CHIRALPAC OJ-H, n-hexane-PrOH
70/30, 1 mL/min, 220 nm, tminer = 23.1 min, tyajor = 35.1 min

Rac Chiral 8da

mAU mAU
1200
700 1100
1000+
600
900
i 2004
400 e
600
300
5004
200 1 4004
i
2
' 300
100-
200 2
p{deraem. il :
S By e e v o s e T T T T T T T T T T T T T T w1 12 i a8 i 51 5 53 e B B % 43 M 4
15 16 17 15 10 20 21 22 23 24 25 26 27 25 20 30 31 32 33 34 35 36 37 35 30 40 41 42 43 am] ¥4 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 wum
PESYIIETATH PACUETA PE3YJETATH EBACUETA
Meron Dacuera: HopMuposka OTHRIMER Meron pacuera: HopMMpOBKa OTKIKKA
CraHOapT: Her Craumapr : Her
Iz Boewms Mromame [nomans M Bpewma Nnomane [nomane
MMH mAU*cex % MUH mAU*cex
1 23.13 18568.20 51.€% 1 22.01 772.95 1.BE
2 35.14 18285.64 48.31 2 32.02 40307.24 98.12
2 44.18 37857.86 100.00 2 49.99 41080.1%9 100.00
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(S)-Methyl

6-(((2-fluorophenyl)thio)methyl)-2-hydroxy-8-oxo-4-phenyl-2,3,4,8-
tetrahydropyrano[3,2-b]pyran-2-carboxylate (8ea): CHIRALPAC OJ-H, n-hexane-PrOH
70/30, 1 mL/min, 220 nm, tyajor = 22.8 min, tyiner = 26.8 min

Rac

Chiral 8ea

mAT mAU
110 450
100
400
90
350
50
i 300
0 250 i
i
£ 2004
1 2
40 - ! 2
150
S
100-
20
504
10 2
1 o T
T T T T T T T T T T T T T T T T L T
17 15 19 20 21 22 23 23 25 26 27 25 29 a0 a1 3 a3 a4 sms 18 19 20 21 1 3B M 5 % I B W am

PESVIIETATH PACUETA
HoDMMpOEKE OTHIMKA

Meron wacuera:

PESVIILTATH PACUETA

MeTon pacuera:

HooMMpOBKE OTRINKA

CranmapT: Her CraHmapT: Her
Mz  BoeMa Inomane [omans It  Boema Nnomane Inomans
MME mAU*cer % MEH mAU*cex %
1 22.7¢ 3607.88 44.9¢€ 1 22.89 388€9.10 99.21
2 26.8 4416.30 55.04 2  26.98 311.08 0.7%
2 36.12 s024.13 lo0.00 2 29.98 39180.19 100.00

(S)-Methyl

4-(4-cyanophenyl)-6-(((2-fluorophenyl)thio)methyl)-2-hydroxy-8-oxo-2,3,4,8-

tetrahydropyrano[3,2-b]pyran-2-carboxylate (8eb): CHIRALPAC OJ-H, n-hexane-PrOH

70/30, 1 mL/min, 220 nm, tyajor = 20.0 min, tyiner = 22.8 min

Rac

Chiral 8eb

mAU ‘mAU
™ 9000+
100 8000
7000+
80
6000+
60
5000
40 1
! 4000+
1
* WX,M\/¥_\ i
2000+
[
1
*ﬁﬁ/\g
2
20 T
T T T T T T T T T L T v T v T T T T T T T T T T
1 16 17 18 10 20 21 23 23 24 35 26 37 2§ 20 ] 1516 17 18 19 20 21 22 23 24 25 26 27 38 29 o
PESY¥IETATH PACUETA PE3YJILTATH PACYETA
Meron pacuerTa: HOPMMDOBKE OTRIMES MeToOR pacuera: HOPMMPOBKA OTKIMKa
Craunape: Her CraupapT: Her
uicid BpeMa Mnomane Inomanes Mk Bpewms Mnomans [nomans
MMH mAU*cer 3 MUH mAU*cex %
1 20.01 1413.80 46.28 1 21.55 103015.66 97.29
2 22.81 1640.28 53.71 2 23.79 2871.99 2.71
2 48,93 3054.18 100.00 2 49.98 105887.65 100.00
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(S)-Methyl

6-(((2,4-difluorophenyl)thio)methyl)-2-hydroxy-8-oxo-4-phenyl-2,3,4,8-

tetrahydropyrano[3,2-b]pyran-2-carboxylate (8fa): CHIRALPAC OIJ-H, n-hexane-PrOH

70/30, 1 mL/min, 220 nm, tyiner = 7.3 MIN, tyajor = 8.8 min

Rac

Chiral 8fa

mAT
1200:

1100

1000

| Toraom.
T

T
] 7 8 ]

mAT

4500+

4000+

3500

PESYIIETATH PACUETA

MerTon Dacuera: HODMMDOBRA OTRIMEA
Crasnapr: Her
Mz Boema Mnomans Inomans
MH mRT*cer %
1 7.292 10256.492 50.04
2 8.7754 10239.56 49.96
2 13.89 20496.48 100.00

(S)-Methyl

T T T
T 8 9

PESYIILTATH PACUETA

MeTom Dacyera: HODMWPOBRA OTRIMEA
Cranmapr: Her
s Boema Nnomane [nomane
MME mAU*cer %
1 7.133 1603.76 0.89
2 8.508 179016.15 99.11
2 13.87 180619.81 loo.o0

4-(4-cyanophenyl)-6-(((2,4-difluorophenyl)thio)methyl)-2-hydroxy-8-oxo-

2,3,4,8-tetrahydropyrano|[3,2-b]pyran-2-carboxylate (8fb): CHIRALPAC OJ-H, n-hexane-

‘PrOH 70/30, 1 mL/min, 220 nm, ty,jor = 17.3 min, tyiner = 20.0 min

Rac

Chiral 8fb

uwd

wAU mAU
180 1100
1
1000 ]
30 A\
900+ |
250 |
800-| |\
|1
e 700 | |
| ‘\
150 600 | \
[
500- | \
100 |
1 400 |
0 2 |
300 |
|
& 200 | \
|
[rocgom. f \
0 T 100 / St 32
b /'_7"/ = ——
T T T T T T T T T T T T T T T T — —— _
17 13 34 J5 36 I7T 18 M 7 3 33 24 035 36 7 wm 5= — ————— —
10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27

Me

Cr

T

PESVIIETATH PACUETA

TON PacyeTa: HC'D!‘JM'pEE:{B OTHITMKa
AHIAPT: Her
®  BpeMa nomane ILMomane
MM mAT*cex 3
1 17.33 9804.42 48.74
2 L 10312.13 51.26
2 37.97 20116.55 100.00

MeToxn pacuera:
Crannapt:

PE3YJIETATH PACYETA
HOpMMpPOEKa OTKIMKA
Her

Nuk  Bpews Tnouans
MMH s

1 17.27 99.47

2 19.88 0.53

2 37.97 71504.45 100.00
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(S)-Methyl 6-(((4-chlorophenyl)thio)methyl)-2-hydroxy-8-oxo-4-phenyl-2,3,4,8-
tetrahydropyrano[3,2-b]pyran-2-carboxylate (8ga): CHIRALPAC OJ-H, n-hexane-PrOH

70/30, 1 ml/min, 220 nm, tyiner = 8.2 Min, tpajor = 11.3 min

Rac Chiral 8ga

T mAT
11000 3000-
10000-

7000
2000
2000 5000
e £000-
5000

4000
S000-
4000 3000

1

. |

2000
2000- 2 i

. 1000
1000- /\ .
. el L
——— T R — B B e R A e e A A e i B S e, A W
Morgm. 3 3 4 2 & 7 3 8 10 11 12 13 11 15  wmd Hermma 4 £ 6 7 8 0 10111213141516 171810 20212223 242526272820 30313243 g

PESVIIETATH PACUETA PESVIIETATH BACUETA

MeTon pacyera: HoDMMpOBHA OTHIMEA Meron pacuera: HopMupoBxa OTRIMKA
CrammapeT: Her CranmapT: Her
il BoeMa Mnomams  [Nomams Mux  Bpema momans IIomans
MoH mAU*cex ] M TRU*cer ]
piy 171 0 - : | 8.385 1412.80 1.28
1 A 106171.03 48.72
2 Ir sé 1.3%3%7‘42 5.3,53 2 11.47 109188.51 98.72
2 15.27 213538.45 100.00 2 33.7% 110601.11 100.00

(S)-Methyl  6-(((4-chlorophenyl)thio)methyl)-4-(4-cyanophenyl)-2-hydroxy-8-oxo-2,3,4,8-
tetrahydropyrano[3,2-b]pyran-2-carboxylate (8gb): CHIRALPAC OJ-H, n-hexane-PrOH
70/30, 1 mL/min, 220 nm, tpgjor = 20.7 min, tpiner = 25.2 min

Rac Chiral 8gb

mAU
mAU
2000
250
2500-
200
2000-
150
100 v
1 1
i N\/—’\ . |
i
. [or - o 00
2
50 o=
LA A A PR R S S A S S S A A S A S S A A S S A S A S 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 3 MEH
10 12 13 14 1516 17 18 16 20 21 22 23 24 25 26 27 28 29 30 31 32 33 M 35 36 m

= c
PESVISTATH PACUETA PESVIIETATH PACUETA

MerTon pacuerTa: H)EM.VIPOBKB OTKIMKa EETDH pEI.:‘!E’EE: Hompposxa orxmixa
- 2 CraHnapT: Her
CranmapT: Her
- - - i e Boema Mnomans [romane
M 31\;:: E:Glm::: U...-man: n PAT eex H
i R 20. 748.07 959.92
1 20,71 7355.44  50.16 3 2hal s it acg2
2 25.2 7309.30 49,84 i i 7
2 2 34.37 115842.64 100.00

37.63  146€4.74  100.00
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(S)-Methyl
b]pyran-2-carboxylate (8ha): CHIRALPAC OD-H, n-hexane-PrOH 90/10, 1 mL/min, 220 nm,

tminor = 21.0 min, tgior = 29.2 min

Rac

6-(chloromethyl)-2-hydroxy-8-0xo0-4-phenyl-2,3,4,8-tetrahydropyrano|3,2-

Chiral 8ha

mAU

140

1204

L 777717
offorsiom.y 6 § 10 12 14 16 18 20 22 24 26 2% 30 32 34 36 38 40

1
'

PESVIIETATH PACUETA
HopMuposka OTRIMHE

Meron pacuera:

CraumapT:
Mz Bpema
M
b 21
2 28.16
2 4l.82

Her
[nomame [nomans
mAU*cex %
2059.60 458.02
2141.93 50.48
4201.53 100.00

(S)-Methyl
pyrano[3,2-b]pyran-2-carboxylate (8ia): CHIRALPAC OD-H, n-hexane-PrOH 90/10, 1

0
TIOTIom. T
— 2 s

Tt
6 8

P P e e R ) 5 R Py
10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 M}

PESYIIETATH PACUETA
Meron pacuera:

CraspapT:
M Bpemsa
MOE
1 21.09
2 28.5
2 39.75

Homppo
Her

Mnomans L

mAU*cer
264.04

7794.71

8058.75 1

BKa OTRIMKA

&chic)
3

3.28
9€.72

00.00

2-hydroxy-6-(morpholinomethyl)-8-oxo-4-phenyl-2,3,4,8-tetrahydro-

mL/min, 220 nm, tyiner = 16.1 min, tyeior = 20.2 min

Rac

Chiral 8ha

£37T mV mAU
1800
1600
1400
1200
1000-
800
600
1
| 2 2
;
400-
200-
1
i
e . . e e L
T T T T T T T T T T ! T T T T T T - 11 12 13 14 15 16 17 15 19 0 21 22 23 24 25 26 lici: |
10 11 11 13 14 15 16 17 15 19 20 1 I pE] 24 26 MuH
Peak Retention Lrea Lrea Dz Brpema nomazs  [nomans
HE mVhcex % I TRUACER &
1 16.08  2249.334 50.13 1 15.98 406. 38 4.02
2 20.22  2237.728  49.87 2 15.26  9€94.55  95.93
2 26.31  4487.5¢2  100.00 2 35.35 10100.93  100.00
2 &. 87.56 G
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5. HRMS pictures of catalyst V and compounds 11 and 12

Freshly prepared catalyst V

Display Report

Analysis Info

Analysis Name  D:i\Data\Kolotyrkina\2018\Kostenko\0808007.d
Method tune_wide.m

Sample Name  /ZSGN KA103Reg

Comment C52HB0NEO4 mH 833.4748 clb added

Acquisition Date  08.08.2018 13:24:58

Operator EDAL@DE
Instrument / Serdt micrOTOF 10248

Acquisition Parameter

Source Type ESI len Polarity Positive
Focus Mot active

Sean Begin 50 miz Set Capillary 4500V
Secan End 3000 m/z Set End Plate Offset <500V

Sat Nebulizar 0.4 Bar
Sal Dry Heater 180 «C
Sat Dry Gas 4.0 lfmin
Sat Divert Valve Wasle

Intens. |

p 833.4760

0.8
0.6+
0.4+

0.2

+IS, 0.3-0.8min #{15-50)

B55.4504
Jo p

0.0 - e .
- 833.4749
1500

10007

500

CE2HEONEOS, M+nH 833.48]

1500
1000

500

C52HE0NE0Y, M+nMNa 855 46|
855.4568

“win s3 Tedo eds 0 gho

S50

85 880 865 miz



Catalyst V after regeneration

Display Report

Analysis Info
Analysis Mame
Mathod
Sample Name
Coamment

DAData\Kolotyrkina\201 B\Kostenka\DB0800E6..d
tune_wida.m

/ZSGN KA103ca

C52HEONEO4 mH B33.4748 clb added

Acquisition Date  08.08.2018 13:15:52

Operator BDAL@DE
Instrument f Ser®#  micrOTOF 10248

Acquisition Parameter

Source Type
Focus

Scan Bagin
Scan End

ESI lon Polarity Positive
Mot sctive

50 mifz Set Capillary 4500 W
3000 miz Set End Plate Offzat  -500 V

Set Mebulizer 0.4 Bar
Set Dry Heater 180 T
Set Dry Gas 4.0 'min
Sat Divert Valve Waste

Intens.

%1067
0.84

0.6+
0.44
0.2

0.0

833.4737

8195328 L Ly, 847.4903

855.4576

+M3, 0.2-0.9min #19-56)

835.4749

C52HEMNEO4, M+nH ,B33.48

855.4568

CEZHEONE0M, M+wna BSE46|

S51

BED &70 880 miz



HRMS data for compound 11

Display Report

Analysis Info
Analysis Name
Method
Sample Name
Comment

tune_50-1600.m
fZ5GMN KA103IB

Acquisition Date  05.09.2018 10:04:10

D:AData\Kolotyrkina\2018\Kostenko\0904017.d

Operal

Instrument f Ser# micrOTOF
C31H3408 mH 535.2326 calibrant added

tor

BDAL@DE
10248

Acquisition Parameter
Source Type ESI
Focus Mot active
Scan Bagin 50 m/z
Scan End 1600 miz

lon Polarity Pasitive

4500V
500V

Set Capillary
Set End Plate Offset

Sat Nebulizer
Sat Dry Heater
Sat Dry Gas
Sat Divert Valve

1.0 Bar
200 °C
4.0 lfmin
Wasle

Intens.]
K104
20
1.5§
1.n§

057
] 535.2339

557.2134

5522591

L L

565.4620

WS, 0.1-0.9min #{5-55)

573.1909

ﬂ_ﬂ: F -
2000 5352328
15001

10001

0 4

C3TH408, M+nH 535.29

10004

5004

552 2552

C31H3408, MsnMH4 552 26|

5572146

||J

C31H3408, M+nha 557.22

15004

10007

e S .

CI1H3408, M+nk 573.19
573.1885

535 540

—r—r—7r—T7r — 7T 7T

545 580 555 56O

570 575 miz

Bruker Compass DataAnalysis 4.0

printed:  05.09.2018 10:07:54

S52
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HRMS data for compound 12

Display Report

Analysis Info Acquisition Date 12.09.2018 16:13:42
Analysis Name D:Data\Kolotyrkina\2018\Kostenko\0912016.d

Method tune_50-1600.m Operator BDAL@DE

Sample Name [ZSGN KA103U Instrument / Ser# micrOTOF 10248
Comment C28H33CI07 mH 517.1987 calibrant added,

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 1.0 Bar
Focus Not active Set Dry Heater 200 C
Scan Begin 50 m/z Set Capillary 4500 V Set Dry Gas 4.0 imin
Scan End 1600 miz Set End Plate Offset -500 Set Divert Valve Waste

Intens. +MS, 0.1-0.7min #{4-44)
x1067

5342248

1 536,232 301500
171977 519.1958 | |sarzess 4% 44777

517.1988 C28H33CIO07, M+nH 517.20)|

1000 519.1961

Do l 520.1992
|

534 2253 C28H33CIO7, M+nNH4 534.23

536.2226

537]225?

539, (RPHI33CI07, MinNa 539,18,

1000 541.1780
500 l

5421811
I

515 520 525 530 535 540 m/z
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