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Supplementary Materials: Enantioselective
Bioreduction of Prochiral Pyrimidine Base Derivatives
by Boni Protect Fungicide Containing Live Cells of
Aureobasidium pullulans

Renata Kolodziejska, Renata Studzinska, Hanna Pawluk, Aleksandra Karczmarska-Wdédzka and
Alina Wozniak

Characterization of the Compounds 1-3 and 1a-3a

1-Allyl-5-methyl-3-(2-oxo-2-phenylethyl)pyrimidine-2,4(1H,3H)-dione (1) HPLC (Lux® 5p
Cellulose-3, LC Column 250x4.6 mm n-hexane (99 % HPLC)/propan-2-ol, 60:40 (v/v); flow rate 0.5 mL
min; retention time: 1 25.2 min. n-hexane (95 % HPLC)/propan-2-ol, 60:40 (v/v); flow rate 0.5 mL min-
1, retention time: 1 26.2 min.'H NMR (400 MHz, CDCls): =1.97 (d, J=1.2 Hz, 3H, C>-CHs), 4.37-4.38 (m,
2H, CH»=CHCH>), 5.26-5.33 (m, 2H, CH>=CHCH>), 5.43 (s, 2H, N3-CH.COCsHs), 5.85-5.94 (m, 1H,
CH:=CHCH>), 7.05 (q, J=1.2 Hz, 1H, C¢-H), 7.48-7.52 (m, 2H, N3-CH2COC¢Hs), 7.61-7.63 (m, 1H, N&-
CH:2COCsHs), 8.00-8.02 (m, 2H, N3-CH2COCsHs) ppm. 3C NMR (400 MHz, CDCls): 9=13.01 (CHs), 47.26
(CH>), 50.87 (CH-2), 110.04 (C), 119.03 (CH-2), 128.11 (2 CH), 128.75 (2 CH), 131.79 (CH), 133.70 (CH),
135.04 (C), 138.34 (CH), 151.23 (C=0), 163.38 (C=0), 192.01 (C=0) ppm.

1-Ethyl-5-methyl-3-(2-oxo-2-phenylethyl)pyrimidine-2,4(1H,3H)-dione (2) HPLC (Lux® 5p
Cellulose-3, LC Column 250x4.6 mm n-hexane (99 % HPLC)/propan-2-ol, 60:40 (v/v); flow rate 0.5 mL
min; retention time: 2 24.4 min. n-hexane (95 % HPLC)/propan-2-ol, 60:40 (v/v); flow rate 0.5 mL min-
1; retention time: 2 25.2 min. 'TH NMR (400 MHz, CDCls): 0 = 1.33 (t, ]=7.2 Hz, 3H, N'-CH2CH3s), 1.97 (d,
J=1.2 Hz, 3H, C>-CHs), 3.81 (q, J=7.2 Hz, 2H, N'-CH2CH3), 5.43 (s, 2H, N3-CH2COC¢Hs), 7.07 (q, J=1.2 Hz,
1H, C¢-H), 7.48-7.52 (m, 2H, N3-CH2COCsHs), 7.59-7.63 (m, 1H, N3-CH.COCsHs), 8.01-8.03 (m, 2H, N3-
CH:2COCsHs) ppm. 3C NMR (400 MHz, CDCls): & = 13.03 (CHs), 14.35 (CHs), 44.62 (CHy), 47.17 (CHz),
109.90 (C), 128.12 (2 CH), 128.74 (2 CH), 133.67 (CH), 135.10 (C), 138.54 (CH), 151.08 (C=0), 163.48 (C=0),
192.10 (C=0) ppm.

1,5-Dimethyl-3-(2-oxo-2-phenylethyl)pyrimidine-2,4(1H,3H)-dione (3) HPLC (Lux® 5p Cellulose-
3, LC Column 250x4.6 mm #n-hexane (99 % HPLC)/propan-2-ol, 60:40 (v/v); flow rate 0.5 mL min-7;
retention time: 3 27.6 min. n-hexane (95 % HPLC)/propan-2-ol, 60:40 (v/v); flow rate 0.5 mL min;
retention time: 3 30.8 min. 'TH NMR (400 MHz,CDCls): = 1.96 (d, J=1.2 Hz, 3H, C5-CHs), 3.39 (s, 3H, N'-
CHs), 5.42 (s, 2H, N3-CH2COCeHs), 7.07 (q, J=1.2 Hz, 2H, C¢-H), 7.48-7.52 (m, 2H, N*-CH2COCsHs), 7.59—
7.63 (m, 1H, N3-CH2COCsHs), 8.01-8.03 (m, 2H, N3-CH2COCsHs) ppm. 3C NMR(400 MHz, CDCls): d =
12.94 (CHs), 36.65 (CHs), 47.18 (CH2), 109.69 (C), 128.12 (2 CH), 128.76 (2 CH), 133.72 (CH), 135.04 (C),
139.73 (CH), 151.55 (C=0), 163.52 (C=0), 192.06 (C=0O) ppm.

1-Allyl-3-(2-hydroxy-2-phenylethyl)-5-methylpyrimidine-2,4-(1H,3H)-dione (la) Isolated yield:
49%. HPLC (Lux® 5u Cellulose-3, LC Column 250x4.6 mm; n-hexane/propan-2-ol, 60:40 (v/v); flow rate
0.5 mL min™); retention time: (S)-1a 14.3 min, (R)-1a 15.4 min. 'H NMR (400 MHz, CDCls): o = 1.97 (d,
J=1.2 Hz, 3H, C>-CHs), 4.10 (m, 1H, OH), 4.29-4.33 (m, 2H, N3-CH-CH(OH)CsHs), 4.39-4.40 (m, 2H,
CH>=CHCH>), 5.04-5.07 (dd, J=8.4 3.6, 1H, N3-CHCH(OH)CsHs), 5.25-5.29 (ddd, J=17.2 2.8 2.4 1.2 Hz,
1H, CHaHs=CHCH>), 5.31-5.35 (ddd, J=10.4 2.4 1.2 Hz, 1H, CHaHs=CHCH), 5.84-5.94 (m, 1H,
CH:=CHCH>), 7.01 (q, [=1.2 Hz, 1H, C¢-H), 7.28-7.32 (m, 1H, N3-CH2CH(OH)CsHs), 7.36-7.40 (m, 2H,
N3-CH2CH(OH)CsHs), 7.49-7.51 (m, 2H, N3-CH.CH(OH)CsHs) ppm. *C NMR (400 MHz, CDCls): o =
13.00 (CHs), 49.51 (CH>), 51.09 (CH>), 73.60 (CH), 110.45 (C), 119.37 (CH2), 125.77 (2 CH), 127.71 (CH),
128.44 (2 CH), 131.60 (CH), 138.27 (C), 141.92 (CH), 152.31 (C=0), 164.85 (C=0O) ppm.

1-Ethyl-3-(2-hydroxy-2-phenylethyl)-5-methylpyrimidine-2,4-(1H,3H)-dione (2a) Isolated yield:
42%. HPLC (Lux® 5u Cellulose-3, LC Column 250x4.6 mm; n-hexane/propan-2-ol, 60:40 (v/v); flow rate
0.5 mL min); retention time: (S)-2a 14.4 min, (R)-2a 15.5 min. "TH NMR (400 MHz, CDCls): o = 1.32 (dd,
J=7.28.0 Hz, 3H, N'-CH2CHs), 1.98 (d, J=1.2 Hz, 3H, C>-CHs), 3.78-3.84 (dq, J]=7.2 2.0 Hz, 2H, N'-CH:CHs),
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430 (m, 1H, OH), 4.27-4.35 (m, 2H, N3-CH.CH(OH)CsHs), 5.03-5.06 (dd, ] = 7.2 4.8 Hz, 1H, N>-
CH:CH(OH)CsHs), 7.03 (q, J=1.2 Hz, 1H, C¢-H), 7.28-7.32 (m, 1H, N3*-CH2CH(OH)CsHs), 7.36-7.41 (m,
2H, N3-CH2CH(OH)CsHs), 7.49-7.52 (m, 2H, N3-CH2CH(OH)C¢Hs) ppm. *C NMR(400 MHz, CDCls): 6 =
12.99 (CHs), 14.29 (CHs), 44.86 (CHz), 49.46 (CH2), 73.65 (CH), 110.27 (C), 125.76 (2 CH), 128.12 (CH),
128.42 (2 CH), 138.59 (C), 141.98 (CH), 152.15 (C=0), 163.40 (C=O) ppm.
3-(2-Hydroxy-2-phenylethyl)-1,5-dimethylpyrimidine-2,4(1H,3H)-dione (3a) Isolated yield: 34%

HPLC (Lux® 5p Cellulose-3, LC Column 250x4.6 mm; n-hexane/propan-2-ol, 60:40 (v/v); flow rate 0.5
mL min); retention time: (S)-3a 16.4 min, (R)-3a 17.7 min. 'TH NMR (400 MHz, CDCls): 8=1.96 (d, J=1.2
Hz, 3H, C>-CHs), 3.40 (s, 3H, N'-CHs), 3.77 (s, 1H, OH), 4.25-4.34 (m, 2H, N3-CHCH(OH)CsHs), 5.02-
5.05 (dd, J=8.0 4.0 Hz, 1H, N3- CH.CH(OH) CsHs), 7.03 (d, J=1.2 Hz, 1H, C¢-H), 7.28-7.32 (m, 1H, N5-
CH2CH(OH)Cs¢Hs), 7.37-7.41 (m, 2H, N3-CH2CH(OH)CeHs), 7.49-7.52 (m, 2H, N3-CHCH(OH)CsHs)
ppm. BC NMR (400 MHz, CDCls): 0 =12.93 (CHz), 36.82 (CH3s), 49.48 (CHz), 73.61 (CH), 110.11 (C), 125.76

(2 CH), 127.71 (CH), 128.45 (2 CH), 139.68 (C), 141.99 (CH), 152.67 (C=0), 164.97 (C=O) ppm.
1H NMR Spectra
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Supplemental Figure 1. 'H NMR spectra of 1.
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Supplemental Figure 2. 'H NMR spectra of 2.
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Supplemental Figure 3. 'H NMR spectra of 3.
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Supplemental Figure 4. 'H NMR spectra of 1a.
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Supplemental Figure 5. 'H NMR spectra of 2a.
ATK-3a
NMR-ATH.21620.85p 8
NMR-ATK.21620.65p =
Fo =
28 BUMR-ATK 21820.28p QE
NMR-ATK 21620.85p 'y . ﬁT?
=
8 1
M i '
|
I
@ 'L',A ‘ il
T 3 3
—'1 ™ f -
|I i |I ‘! 1|F_J_F_

= E—:am
C
=

. 1.00 ,
T T T T T T T T T T e T T T T T ; ; = ;
7.5 748 7.40 7.35 7.30 7hs 7he 7l 7he 4335 4300 4275 4250
Chemical STt {pam) Chemical Shift (pom) Chemical Shift (ppm)
3
E
i)
=
a8
al
]
i

1bs2150b0 0.08 298 an
UL U a ]
T T ey s B o L
75 70 35 2a 5= 50 4 2D 3 3 25 20 15 10 0s

5 4
Chemical Shift {pom)

Supplemental Figure 6. 'H NMR spectra of 3a.
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Supplemental Figure 7. 3C NMR spectra of 1.
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Supplemental Figure 8. 3C NMR spectra of 2.
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Supplemental Figure 9. *C NMR spectra of 3.
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Supplemental Figure 11. 3C NMR spectra of 2a.
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Supplemental Figure 12. 13C NMR spectra of 3a.



Catalysts 2018, 8, x, doi:

HPLC Spectra
1500
1000
- ]

<
E 4
500
0-
E L L L R
5 10 15 20
Minutes

Supplemental Figure 13. (5)-1a (99% ee).

1500

1000

mAU

500

L e
5 10 15 20 25
Minutes

Supplemental Figure 14. (R)-1a (96% ee).
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Supplemental Figure 15. Reduction of 1 in phosphate buffer solution (pH = 6.5) with glucose at 30 °C.
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Supplemental Figure 16. Reduction of 1 in phosphate buffer solution (pH = 6.5) with glucose at 33 °C.
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Supplemental Figure 17. Reduction of 1 in phosphate buffer solution (pH = 7.0) with sucrose at 30 °C.
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Supplemental Figure 18. Reduction of 1 in phosphate buffer solution (pH = 7.0) with sucrose at 33 °C.
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Supplemental Figure 21. Reduction of 2 in phosphate buffer solution (pH = 7.0) with glucose at 30 °C.
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Supplemental Figure 22. Reduction of 2 in phosphate buffer solution (pH = 7.0) with glucose at 33 °C.
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Supplemental Figure 23. Reduction of 2 in phosphate buffer solution (pH = 6.5) with glucose at 30 °C.
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Supplemental Figure 24. Reduction of 2 in phosphate buffer solution (pH = 6.5) with glucose at 33 °C.
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Supplemental Figure 25. (S)-3a (99% ee).
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Supplemental Figure 26. (R)-3a (62% ee).
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Supplemental Figure 27. Reduction of 3 in phosphate buffer solution (pH = 7.0) with glucose at 30 °C.
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Supplemental Figure 28. Reduction of 3 in phosphate buffer solution (pH = 7.0) with glucose at 33 °C.
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Supplemental Figure 29. Reduction of 3 in phosphate buffer solution (pH = 7.0) with sucrose at 30 °C.
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Supplemental Figure 30. Reduction of 3 in phosphate buffer solution (pH = 7.0) with sucrose at 33 °C.
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