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1. List of enzyme catalysts

Table S1. List of enzymes with references used in rections with ketones 1a-n and 6a-8a.

Abbreviation

Full description

Reference

CR C. magnolia

Carbonyl reductase from Candida magnolia

Zhu et al. 2006 [1]

KRED101-KRED128

Carbonyl reductases from Codexis (KRED)

Zhu et al. 2005 [2]; compound 6a: [3]

ADH P. furiosus

Alcohol dehydrogenase from Pyrococcus furiosus (PFADH)

Zhu et al. 2006 [4]

CR S. salmonicolor

Wild type and mutants carbonyl reductases from Sporobolomyces
salmonicolor

Zhu et al. 2006 [5]; Zhu et al. 2008 [6]; Li
etal. 2010 [7]

CR K. thermotolerans

Carbonyl reductase from Kluyveromyces termotolerans

Xu et al. 2012 [8]

ADH S. cerevisiae
(YMRC226c)

Alcohol dehydrogenase from Saccharomyces cerevisiae
(YMRC226c)

Yang et al. 2007 [9]

PAR Corynebacterium
strain (ST-10)

Phenylacetaldehyde oxidoreductase from Corynebacterium strain,
ST-10

Itoh et al. 1999 [10]

ADH Leifsonia sp.

Alcohol dehydrogenase from Leifsonia sp.

Inoue et al. 2005 [11]

CR S. coelicolor

Carbonyl reductase from Streptomyces coelicolor

Wang et al. 2011 [12]

CR P. guilliermondii
NRRL Y-324

Carbonyl reductase from Pichia guilliermondii NRRL Y-324
(PgCR)

Xu et al. 2013 [13]

CR C. glabrata (CgKR1,
CgKR2)

Carbonyl reductases from Candida glabrata

Liang et al. 2013 [14]; Compound 8a: Ma
etal. 2012 [15]

CR C. parapsilosis

Wild type and mutant carbonyl reductases from Candida
parapsilosis

Wang et al. 2014 [16]

CR C. parapsilosis
(CPAR1-CPARS)

Additional carbonyl reductases from Candida parapsilosis

Guo et al. 2014 [17]

ADH A. aromaticum

(S)-1-Phenylethanol dehydrogenase from Aromatoleum
aromaticum

Dudzik et al. 2015 [18]

ADH K. capsulate

Medium chain alcohol dehydrogenase from Kuraishia capsulate
(CBS1993)

Wau et al. 2016 [19]

CR P. pastoris

Carbonyl reductase from Pichia pastoris, GS115

Li et al. 2013 [20]

ADH B. gladioli Short chain alcohol dehydrogenases from Burholderia gladioli Chen et al. 2015 [21]
(BgADH1; BgADHZ2;

BgADH1;)

KR S. stipitis Ketoreductase from Scheffersomyces stipitis CBS 6045 Shang et al. 2017[22]

ADH Chryseobacterium
sp CA49

Short chain alcohol dehydrogenases from Chryseobacterium sp
CA49 (ChKRED20)

Tang et al. 2014 [23]

ADH L. brevis Alcohol dehydrogenase from Lactobacillus brevis Rodriguez et al. 2014 [24]
Cacchi et al. 2009 [25]
CR Bacillus sp. Carbonyl reductase from Bacillus sp ECU0013 Ni et al. 2011 [26]
ADH T. brockii Alcohol dehydrogenases from Thermoanaerobacter brockii (WT | Sun et al. 2016 [27]
and mutants)
ADH-R L. kefir (R)-Specific alcohol dehydrogenase from Lactobacillus kefir Weckbecher et al. 2006 [28]

ADH Pseudomonas sp
ATCC 49794

Alcohol dehydrogenases from ADH Pseudomonas sp.

Bradshaw et al. 1992 [29]

ADH T. thermophilus
(ADH1)

Alcohol dehydrogenases from Thermus thermophiles, isolate
ADH1

Pennacchio et al. 2008 [30]

ADH C. maris

Alcohol dehydrogenases from Candida maris

Kawano et al. 2011 [31]

CR A. baylyi ATC 3305

Recombinant diketoreductase from Acinetobacter baylyi ATC
3305

Wau et al. 2009 [32]

CR L. brevis (LbCR)

Carbonyl reductase from Lactobacillus brevis

Gong et al. 2017 [33]

ADH evo-1.1.200

Recombinant alcohol dehydrogenase, ADH evo-1.1.200, from
evocatal GmbH

Kara et al. 2014 [34]

Reductase Bacillus sp
ECU0013 (FabG)

fB-Ketoacetyl-APC reductase from Bacillus sp ECU0013 (FabG)

Ni et al. 2011 [35]

CRY. lipolytica ACA-
DC 50109

Carbonyl reductase from Yarrowia lipolytica ACA-DC 50109

Xu et al. 2015 [36]

AKR Ytbe, Bacillus sp.
ECU0013

Aldo-keto reductase from Bacillus sp ECU0013 (Protein Ytbe)

Ni et al. 2011 [37]

Reductase C. tenuis
(CtXR AKR2B5)

Xylose reductase from Candida tennis (CtXR AKR2B5)

Vogl et al. 2011. [38]




Abbreviation

Full description

Reference

ADH T. ethanolicus-I186A

Mutant I86A of alcohol dehydrogenase from Thermoanaerobacter
ethanolicus

Musa et al. 2009 [39]

(S)-ADH R. erytropolis

(R)-Specific alcohol dehydrogenase from Rhodococcus
erytropolis

Hummel et al 1997 [40]
Groger et al. 2004 [41]




2. Experimental enantiomeric excess values

2.1 para-Substituted derivatives

Table S2. Enantiomeric excess after reduction of 1a-h using different enzymes. Anti-Prelog

selectivity is shown as negative values.

o Carbonyl reducing OH
CH enzyme cH. Ra=H(5a), F (5h), Cl (5¢), Br (5d),
—_—
3 Co-factor 3 Me (5e), OMe (5f), CF; (5g), t-Bu (5h)
R; R
la-h 5a-h
_ 5c 5d 5e (p- 5f (p- 5g 5h
Enzyme [Ref] 5a (H) 50 (p-F) (p-Cl) (p-Br) Me) OMe) (p-CF3) (p-t-Bu)
CR C. magnolia [1] -99 -99 -99 -99 -99 -99 -99 -99
KRED101 [2] -14 -18 -10 -20 -42 -40 14 12
KRED102 [2] ND-LR?® ND-LR? 99 99 ND-LR? ND-LR? 99 ND-LR?
_ LR? LR? LR? LR?
KRED103[2] ND-LR? ND-LR? EFE)H) ND-LR® | ND-LR? | ND-LR? ND-LR® ND-LR®
- - a) _ a) _ ) N a)
KREDL04 [2] ND-LR? ND-LR? ERI?"‘) ND-LR? | ND-LR ND-LR ND-LR ND-LR
ND-LR? ND-LR?
- a) _ a)
KRED105 [2] 99 ND-LR 99 99 99 ND-LR
N LR? LR? LR? LR?
KRED106 [2] ND-LR? ND-LR? Fga) ND-LR? ND-LR? ND-LR? ND-LR? ND-LR?
KRED107 [2] -99 -99 -99 -99 -99 -99 -99 -99
L R? _| R? I R 1 RY
KRED108 [2] 99 99 99 99 ND-LR ND-LR ND-LR ND-LR
N LR? LR? LR? LR? LR?
KRED109 [2] ND-LR? ND-LR? EFI?B) ND-LR ND-LR ND-LR ND-LR ND-LR
N LR? LR? LR? LR? LR?
KRED110 [2] ND-LR? ND-LR? TFIQDH) ND-LR? | ND-LR? ND-LR® ND-LR® ND-LR®
KRED111 [2] 85 90 98 98 99 99 91 99
KRED113 [2] 0 -16 -28 -30 -44 -50 -28 12
KRED114 [2] 90 84 98 98 88 99 91 99
KRED115 [2] 85 82 98 98 84 99 90 99
LR? LR? LR? LR?
KRED116 [2] 99 ND-LR? 99 99 ND-LR? ND-LR? ND-LR® ND-LR?
ND-LR® ND-LR® ND-LR® ND-LR®
-LR?
KRED117 [2] 99 ND-LR 99 99
KRED120 [2] 99 99 99 99 ND-LR? 99 99
KRED121 [2] 99 99 99 99 99 99 90 99
KRED123 [2] 88 95 99 99 77 89 93 99
KRED124 [2] 99 99 99 99 99 99 99 99
KRED125 [2] 99 ND-LR? 99 99 99 99 99 99
N LR? LR? LR?
KRED126 [2] ND-LR? | ND-LR? E‘F?m ND-LR | ND-LR? | ND-LR® 99 ND-LR?
- _ a) _ a) _ a) _ a)
KRED127 2] ND-LR? ND-LR? thl?a) ND.LR? | ND-LR ND-LR ND-LR ND-LR
KRED128 [2] 60 16 40 56 86 10 99 99
ADH P. furiosus [4] 99 99 99 99 99 99
Svis[sia'mon'co'or' -42 -46 -14 42 59 -57 17 31
CR S. salmonicolor-
M242C [7] 13 54 27 -4 -38 -18 5 9




_ 5¢ 5d 5e (p- 5f (p- 59 5h
Enzyme [Ref] 5a (H) 50 (p-F) (p-Cl) (p-Br) Me) OMe) (p-CF3) (p-t-Bu)
CR S. salmonicolor-
M242D [7] 82 90 77 61 43 39 37 99
CR S. salmonicolor-
M242G [7] 54 70 62 52 4 -6 17 90
CR S. salmonicolor-
M242Y [7] 12 41 36 22 -21 -7 28 93
CR S. salmonicolor- b
Q245H [6] 78 92 90 92 95 79 ND 96
CR S. salmonicolor- ND®
Q245L [6] 82 93 96 97 95 96 99
CR S. salmonicolor- ND"
Q245P [6] 64 90 96 98 96 98 99
CR S. salmonicolor-
M242C/Q245L [7] 17 16 50 24 20 36 94 99
CR S. salmonicolor-
M242F/ Q245T [7] 42 90 94 89 72 92 98 95
CR S. salmonicolor-
M242L/ Q245P [7] 74 92 99 99 99 99 99 99
CR S. salmonicolor-
M242L/ Q245T [7] 58 94 98 99 95 97 99 99
B D)
[C:8F]{ K.thermotolerans -99 ND -99 -99 99 99 ND
ADH S. cerevisiae NDY NDY
(YMRG2260) [9] 99 99 99 99 99 98
PAR b b b b b
Corynebacterium 96 ND 99 99 ND ND ND ND
strain (ST-10) [10]
F P b) b) b) b) b)
ﬁ?]H Leifsonia sp. 99 ND 99 .99 ND ND ND ND
NDY NDY NDY NDY NDY
CRS. coelicolor [12] -96 -99 -9
CR P. guilliermondii ND? b NDY NDY
NRRL Y-324 [13] -99 -99 -99 -99 ND
CR C. glabrata NDY ND
(CoKRY) [14] 99 99 99 99 99 99
CR C. glabrata NDY ND
(CgKR?) [14] 99 97 99 98 97 99
CR C. parapsilosis- 97 NDY ND® 99 NDP ND® NDY NDY
WT [16]
CR C. parapsilosis- 35 NDY ND? 72 NDP ND? NDY NDY
F285A [16]
CR C. parapsilosis- 57 ND ND 65 ND® ND? ND? NDY
W286A [16]
CR C. parapsilosis- 86 ND NDP 22 ND® ND? ND? ND?
F285A/W286A [16]
CR C. parapsilosis 68 NDY 99 NDY NDY NDY NDY NDY
(CPAR1) [17]
CR C. parapsilosis 62 NDY 83 NDY NDY NDY NDY NDY
(CPAR2) [17]
CR C. parapsilosis | pa) ND" b ND" ND" ND" ND" ND"
(CPAR3) [17] ND-LR ND
CR C. parapsilosis 99 ND 99 ND ND® ND ND? ND
(CPAR4) [17]
CR C. parapsilosis 75 NDY 59 NDY NDY NDY NDY NDY
(CPARS5) [17]
CR C. parapsilosis .99 ND -99 ND ND® NDY NDY NDY
(CPARS) [17]
CR C. parapsilosis | pa) ND ND ND® NDY ND? NDY
(CPART) [17] ND-LR 40
CR C. parapsilosis ND-LR? NDY NDY NDY NDY NDY NDY NDY
(CPARS) [17]
7 b) b) b) b) b)
ﬁlg]H A. aromaticum 99 99 ND ND ND 99 ND ND
b) b)
ﬁg]H K. capsulate 99 99 99 99 99 99 ND ND
b) b) b) b) b)
CR P. pastoris [20] 99 NDY 99 ND ND ND ND ND
ADH B. gladioli NDP NDP NDP
(BgADH1) [21] -99 -99 -99 -99 -99
ioli B) B) D)
ADH B. gladioli 99 99 ND! ND 99 99 99 ND

(BgADH?2) [21]




_ 5¢ 5d 5e (p- 5f (p- 59 5h
Enzyme [Ref] 5a (H) 50 (p-F) (p-Cl) (p-Br) Me) OMe) (p-CF3) (p-t-Bu)
ADH B. gladioli ND NDY NDY
(BYADHS) [21] -90 -99 -99 95 -99
19 NDY NDY NDY NDP NDY NDY NDY
KR S. stipsos [22] '
ADH . ND ND? ND ND? ND? ND
Chryseobacterium sp -99 -99
CA49 [23]
NDY NDY NDY NDP NDY N NDY
ADH L. brevis [24] -99 ND
CR Bacillus sp. b ND” ND® NDY NDY
ECU0013 [26] 9 ND 9 %9
ADH T. brockii-WT 1 NDY NDY NDY NDP NDY NDY NDY
[27]
ADH T. brockii- o NDY NDY NDY NDP NDY NDY NDY
W110A [27]
ADH T. brockii- % NDY NDY NDY NDP NDY NDY NDY
W110M [27]
ADH T. brockii- ” NDY NDY NDY NDP NDY NDY NDY
W110E [27]
ADH T. brockii- o7 NDY NDY NDY NDP NDY NDY NDY
I86L/L294N [27]
ADH T. brockii- b) b b) b b b b)
AB5V/I86N/C295N 72 ND ND ND ND ND ND ND
[27]
ADH T. brockii- b) b b) b b b b)
186N/L294N/C295V ND-LR? ND ND ND ND ND ND ND
[27]
ADH T. brockii- b) b b) b b b b
AB5V/IB6N/L294V/C 50 ND ND ND ND ND ND ND
295N [27]
ADH T. brockii- 8 NDY NDY NDY NDP NDY NDY NDY
I86V/L294N [27]
ADH T. brockii- b) b b) b b b b)
186N/L294V/C295N -99 ND ND ND ND ND ND ND
[27]
ADH T. brockii- % NDY NDY NDY NDP NDY NDY NDY
I86N/C295N [27]
ADH T. brockii- 2 NDY NDY NDY NDP NDY NDY NDY
W110S [27]
ADH T. brockii- % NDY NDY NDY NDP NDY NDY NDY
W110L [27]
ADH T. brockii-I86A % NDY NDY NDY NDP NDY NDY NDY
[27]
ADH T. brockii- b) b b) b b b b)
186V/W110L/L294Q 03 ND ND ND ND ND ND ND
[27]
ADH T. brockii-186Q % NDY NDY NDY NDP NDY NDY NDY
[27]
ADH T. brockii-186N 9 NDY NDY NDY NDP NDY NDY NDY
[27]
ADH T. brockii- 6 NDY NDY NDY NDP NDY NDY NDY
A85V/186Q [27]
ADH T. brockii- % NDY NDY NDY NDP NDY NDY NDY
I86V/WL10V [27]
ADH T. brockii- b) b b) b b b b)
AB5V/I86L/W110Q/L 5 ND ND ND ND ND ND ND
294Q [27]
ADH T. brockii- 10 NDY NDY NDY NDP NDY NDY NDY
186V/L294Q [27]
ADH T. brockii- b) b b) b b b b)
186L/W110Q/L294Q 69 ND ND ND ND ND ND ND
[27]
ADH-R L. kefir (DSM ] b b b b b b b
20587 [26] 99 ND ND ND ND ND ND ND
ADH Pseudomonas sp ) b) b) b) b) b) b) b)
ATCC 40794 [20] 99 ND ND ND ND ND ND ND
ADHT. thermophilus b) b) b) b) b) b) b)
(ADHI) [30] 99 ND ND ND ND ND ND ND
ADH C. maris [31] -99 ND ND? ND NDY ND? ND? ND®
CRA. baylyi ATC -31 NDP NDV NDP NDV NDV ND? NDP

3305 [32]




_ 5¢ 5d 5e (p- 5f (p- 59 5h
Enzyme [Ref] 5a (H) 50 (p-F) (p-Cl) (p-Br) Me) OMe) (p-CF3) (p-t-Bu)
[C;;]'-' brevis (LbCR) 99 ND ND? ND ND? ND? NDV NDV
ADH evo-1.1.200 [34] 96.5 ND? 98 NDY ND® 98 NDY ND
Reductase Bacillus sp b) b) b) b) b
ECU0013 (FahG) [35] 65 ND 88 93 ND ND ND ND
CRYY. lipolytica b) b) ) ) b)
ACA-DC 50109 [36] 99 ND ND ND ND ND
AKR Yitbe, Bacillus b) b) b) b) b)
sp. ECU0013 [37] 99 ND 99 99 ND ND ND ND
Reductase C. tenuis
(CtXR AKR2B5) [38] ND® ND? ND® ND? NDY NDY NDY NDY
ADH T. ethanolicus- b) b) b) b) b) b) b)
186A [39] 99 ND ND ND ND ND ND ND
(S)-ADH .R' 99 99 99 99 99 99 ND? ND
erytropolis [40]
(S)-ADH R. NDY NDY 99 97 NDY NDY NDY
erytropolis [40]
ADH L. brevis [25] 98 98 NDY NDY 99 NDY NDY NDY

IND-LR: not determined due to low reactivity
®ND: not determined.

2.2 Compounds 5i-5n

Table S3. Enantiomeric excess after reduction of 1a and 1i-n using different enzymes. Anti-Prelog

selectivity is shown as negative values.

R; OH OH OH
R F.C
CH, 2 CH, ¥ CH,
Sn
. . CF3
R, = H (5a), Cl (5i), Me (5j), R, = H (5a), Cl (51), Me (5m),
MeO (5k)
5a 5i 5j 5k (o- 51 5m 5n
Enzyme [Ref] (H) (o-Cl) (0-Me) OMe) (m-Cl) (m-Me) | (35-di-CFy)
KRED101 [2] 14 18 69 99 65 88 99
KRED102 [2] Ny 99 ND-LR? 99 99 99 ND-LR?
KRED103[2] Ny 99 99 99 99 99 ND-LR?
KRED104 [2] O | NDLRY | NDARY | ND-LRY 99 99 ND-LR?
KRED105 [2] 99 99 99 99 99 99 ND-LR?
KRED106 [2] N 99 ND-LR? | ND-LR? 99 99 ND-LR?
KRED107 [2] 99 0 ND-LR? | ND-LR? 86 78 ND-LR?
KRED108 [2] 99 99 ND-LR? 99 99 99 ND-LR?
KRED109 [2] N 99 ND-LR? | ND-LR? 99 99 ND-LR?
KRED110 [2] Ny 99 ND-LR? 99 99 99 99
KRED111 [2] 85 9 98 48 40 30 99
KRED113 [2] 0 32 50 99 64 84 99




5a 5i 5j 5Kk (o- 51 5m 5n
Enzyme [Ref] (H) (0-Cl) (0-Me) OMe) (m-Cl) (m-Me) (3,5-di-CF)
KRED114 [2] 90 83 77 -50 84 34 99
KRED115 [2] 85 89 75 -50 45 -23 99
KRED116 [2] 99 99 ND-LR? 99 99 99 ND-LR?
KRED117 [2] 99 99 ND-LR? 99 99 99 ND-LR?
KRED120 [2] 99 99 ND-LR? 99 99 99 0
KRED121 [2] 99 76 ND-LR? 42 94 72 99
KRED123 [2] 88 82 ND-LR? -34 58 -26 99
KRED124 [2] 99 99 ND-LR? | ND-LR? 99 99 ND-LR?
KRED125 [2] 99 99 ND-LR? | ND-LR? 98 99 ND-LR?
KRED126 [2] N 99 ND-LR® | ND-LR? 99 99 92
KRED127 [2] N 99 ND-LR® | ND-LR? 99 99 ND-LR®
KRED128 [2] 60 84 ND-LR? ND-LR? 82 78 90
ADH P. furiosus [4] 99 99 ND-LR? 99 99 99 99
CR S. salmonicolor-WT [5] -42 -15 -70 -99 -66 -92 -99
CR K.termotolerans [8] -99 -99 -99 -99 -99 -99 -99
'g(DhﬂHRségggi‘;'fé?e 99 99 NDY NDY 99 NDY NDY
sptg?n (CsOTrYfg)b?fctﬁ”um 96 99 NDY ND"? 99 ND” ND?
ADH Leifsonia sp. [11] -99 NDY ND? ND? -99 ND® ND
EE]C' glabrata (CgKR1) 99 -96 99 99 99 9% ND?
[Cli]c' glabrata (CgKR?2) 99 98 99 99 94 01 ND
[ClF;] C. parapsilosis-WT 97 81 ND? ND? 99 74 ND?
Fl?}] C. parapsilosis-F285A 35 49 NDY NDY 72 24 NDY
SvgsgAparaps"os's' -57 -8 NDY NDY -52 23 ND
E;&,@@;Z%SA"‘ETS] 86 64 ND" NDP 76 15 ND®
(CCF;gFEi‘)r "EE’?]'OSB 68 78 NDY NDY 99 NDY NDY
fcighpz"’)‘r[af%”“is 62 68 NDY NDY 56 NDV NDY
fciih%"’)‘rafi"os's 'C'F?a; 40 NDY NDY NDY ND? NDY
(CcF;/Eheta;rEp?s]”ms 99 99 NDY ND? 99 ND” ND”
E:CRP'CA:\.RpSz;r[a}Lp?s]lloms 75 69 NDY NDY 63 NDY NDP
fcigh%"’)‘r[af%”“is -99 99 NDY ND 99 ND NDY

ilosi ND-

fcigh"?a;rapﬁ"’s's e 31 NDY NDY 56 NDY NDY
(CcF;,gh%a;rEp?s]llom 'C'F?a; ND-LR? NDP NDP NDY NDY NDP
ADH A. aromaticum [18] 99 ND ND NDY ND? 99 ND
ADH K. capsulate [19] 99 99 99 NDP 99 99 ND
CR P. pastoris [20] 99 ND? ND? ND? ND? NDY ND
é%igh%aﬁzi%i -99 NDY ND? -93 NDY NDY -98
g%ighgl)aﬁziﬂi -99 NDV ND? -95 NDV ND" -99
égxghgl)aﬁziﬂi -90 ND? ND? -90 NDV NDV -99
KR S. stipsos [22] 71.9 90 73 NDV 80 87 ND?




5a 5i 5j 5Kk (o- 51 5m 5n
Enzyme [Ref] (H) (0-Cl) (0-Me) OMe) (m-Cl) (m-Me) (3,5-di-CF)
ADH Chryseobacterium sp ] b) b) b) b) b) ]
Ao 23] 99 ND ND ND ND ND 99
CRY. lipolytica ACA-DC NDY 99 NDY NDY NDY NDY NDY
50109 [36]
Reductase C. tenuis (CtXR NDY 99 NDY NDY NDY ND? NDY
AKR2BS5) [38]

. i b)

Ei%]ADH R. erytropolis ND 99 NDP NDP 99 NDY NDY

IND-LR: not determined due to low reactivity

BND: not determined.

2.3 Compounds la-4a

Table S4. Enantiomeric excess after reduction of 1a-4a using different enzymes. Anti-Prelog

selectivity is shown as negative values.

OH R;:
CH; (5a)
R4 CH,CI (6a)

CH,CHj, (7a)

CF, (8a)
Enzyme [Refl (053'3) (CSTCI) (Ei) (c?és)
CR C. magnolia [1] -99 99 ND ND
KRED101 [2] -14 -98[3] ND ND
KRED102 [2] ND-LR? NR-LR? ND ND
KRED103[2] ND-LR? NR-LR? ND ND
KRED104 [2] ND-LR? NR-LR? ND ND
KRED105 [2] 99 NR-LR? ND ND
KRED106 [2] ND-LR? NR-LR? ND ND
KRED107 [2] -99 98[3] ND ND
KRED108 [2] 99 NR-LR® ND ND
KRED109 [2] ND-LR? NR-LR?Y ND ND
KRED110 [2] ND-LR? NR-LR? ND ND
KRED111 [2] 85 21[3] ND ND
KRED113 [2] 0 98[3] ND ND
KRED114 [2] ) 42103 ND ND
KRED115 [2] 85 0[3] ND ND
KRED116 [2] 99 NR-LR? ND ND




5a 6a Ta 8a
Enzyme [Ref] (CH3) (CH,CI) (E1) (CFy)
- )
KRED117 [2] 99 NR-LR* ND ND
- a)
KRED120 [2] 99 NR-LR ND ND
KRED121 [2] 99 62 [3] ND ND
KRED123 [2] 88 26 3] ND ND
R )
KRED124 [2] 99 NR-LR* ND ND
- a)
KRED125 [2] 99 NR-LR ND ND
KRED126 [2] ND-LR? 92[3] ND ND
KRED127 [2] ND-LR? NR-LR? ND ND
KRED128 [2] 60 90 [3] ND ND
ADH P. furiosus [4] 99 99 ND ND
CR S. salmonicolor-WT [5] -42 -98 ND ND
CR K.termotolerans [8] -99 -99 -99 -99
ADH S. cerevisiae 99 08 ND ND
(YMRC226¢) [9]
PAR Corynebacterium
strain (ST-10) [10] % 9 9 ND
ADH Leifsonia sp. [11] -99 -99 -99 -99
CRSS. coelicolor [12] 96 99 ND -99
CR P. guilliermondii ND
NRRL Y-324 [13] 99 99 99
[Clel]C. glabrata (CgKR1) 99 48 67 63 [15]
CR C. glabrata (CgKR2) 99 3 75 ND
[14]
) ND
ADH A. aromaticum [18] 99 99 99
ADH K. capsulate [19] 99 99 ND ND
CRP. pastoris [20] 99 99 ND ND
KR S. stipsos [22] 719 37 ND 50
ADH Chryseobacterium sp
i 125) 99 99 99 99
ADH L. brevis [24] 99 99 99 -99
CR Bacillus sp. ECU0013 99 99 99 99
[26]
ADH T. brockii-WT [27] 18 ND 45 ND
SI?]H T. brockii-W110A a1 ND o5 ND
él?]H T. brockii-Ww110M 99 ND 08 ND
ADH T. brockii-W110E % ND o ND
[27]
ADH T. brockii- ND ND
186L/L294N [27] 97 -93
ADH T. brockii- — ND ND-LR? ND
AB5V/I86N/C295N [27]
ADH T. brockii- ND.LRY ND ND-LR? ND
186N/L294N/C295V [27]
ADH T. brockii- 2
AB5V/I86N/L294V/C295N 50 ND ND-LR ND
[27]
ADH T. brockii- ND ND
I186V/L294N [27] -28 36
ADH T. brockii- 0 ND o8 ND

I86N/L294V/C295N [27]
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ECU0013 [37]

5a 6a Ta 8a
Enzyme [Ref] (CH3) (CH,CI) (E1) (CFy)
ADH T. brockii- % ND o1 ND
186N/C295N [27]
ADH T. brockii-W110S o ND % ND
[27]
ADH T. brockii-W110L % ND % ND
[27]
ADH T. brockii-I86A [27] 98 ND 97 ND
ADH T. brockii- o ND o ND
186V/W110L/L294Q [27]
ADH T. brockii-186Q [27] -96 ND 97 ND
ADH T. brockii-186N [27] 99 ND 98 ND
ADH T. brockii- o5 ND 51 ND
AB5V/186Q [27]
ADH T. brockii- % ND " ND
186V/W110V [27]
ADH T. brockii-
AB5V/186L/W110Q/L294Q 5 ND -90 ND
[27]
ADH T. brockii- 0 ND 5 ND
186\//L294Q [27]
ADH T. brockii- 6 ND o ND
186L/W110Q/L294Q [27]
ADH-R L. kefir (DSM 09 ND % ND
20587) [28]
ADH Pseudomonas sp -99 ND ND .99
ATCC 49794 [29]
ADH T. thermophilus 99 ND ND 93
(ADH1) [30]
ADH C. maris [31] -99 ND ND -99
CR A. baylyi ATC 3305 a1 ND 0 ND
[32]
CR L. brevis (LbCR) [33] 99 98 ND ND
ADH evo-1.1.200 [34] 96.5 100 ND ND
Reductase Bacillus sp
ECU0013 (FabG) [35] 65 8 9% ND
CRYY. lipolytica ACA-DC
50109 [36] 99 99 99 99
AKR Ytbe, Bacillus sp. 99 99 ND 99

IND-LR: not determined due to low reactivity

bND: not determined.
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3. Enantioselectivity: Pearson coefficients and correlation plots

3.1 para-Substituted derivatives

Table S5. Pearson correlation coefficient for ee-data of compounds 5a-h different substituents. The
number of enzymes included in the correlation is given in brackets.

0 Carbonyl reducing OH
enzyme
CH, —— > CH;
Co-factor
R; R;
la-h S5a-h
Compound 5a (H) 5b (F) 5c (CI) 5d (Br) 5e (Me) 5f (OMe) 59 (CF3)
5b (F) 0.973 (33)
5¢ (CI) 0.979 (46)  0.978 (29)
5d (Br) 0.937 (43)  0.965(29)  0.992 (40)
5e (Me) 0.964 (34)  0.931(30)  0.953(31)  0.978 (30)
5f (OMe) 0.953(34) 00952 (31) 00966 (30)  00975(29)  0.980 (32)
5¢ (CFs) 0.946 (30) 0909 (25) 0951 (27)  00935(26)  0.955(27)  0.946 (27)
5h (t-Bu) 0.909 (24)  0.926(23)  0.929(24)  0.897 (24)  0.829(24)  0.831(24)  0.875(21)

100

50

Ee (%) 5a
o

-50

-100

-100 -50 0 50 100
Ee (%) 5¢ (p-Cl)

Figure S1. Scatterplot for ee data for compounds 5a (H) and 5c (p-Cl) based on 46 examples.
Regression line: Ee 5a = -3.06 + 0.94xee-5¢, R?=95.8, n = 46.
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Figure S2. Scatterplot for ee data for compounds 5e (p-Me) and 5h (p-t-Bu) based on 24 examples.

3.2 Compounds 5i-5k

Table S6. Pearson correlation coefficient for ee-data of 5a and 5i-5k. The number of enzymes
included in the correlation is given in brackets.

R, OH
CH,

R, = H (5a), Cl (5i), M
(5j), MeO (5k)

5a (H) 5i (0-Cl) 5j (0-Me)
5i (0-Cl) 0.725 (34) * *
0.957 (32)?
5j (0-Me) 0.973 (12) 0.443 (13) *
0.969 (10)? 0.944 (11)? *
5k (0-OMe) 0.753 (20) 0.296 (20) 0.783 (11)

BRemoving data for two extreme outliers (two ketoreductases from Candida glabrata [14]).
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Figure S3. Scatterplot for ee data for compounds 5a (H) and 5i (0-Cl) based on 34 examples.
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Figure S4. Comparison of ee data of 5a (37 enzymes), 5i (0-Cl, 34 enzymes) and 5k (0-OMe, 19
enzymes). Interestingly, the presence of an ortho-methoxy substituent was found to favour anti-Prelog

selectivity in a number of cases.
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3.3 Compounds 5I-n

Table S7. Pearson correlation coefficient for ee-data of 5n-5n. The number of enzymes
included in the correlation is given in brackets.

OH OH
R FsC
2 CH; 3 CH,
S5n
R, = H (5a), C1 (51), Me (5m), CFs
51 (m-Cl) 5m (m-Me) 5n (3,5-diCF3)
5a 0.963 (35) 0.775 (28) 0.861 (16)
5¢ (p-Cl) 0.953 (32) 0.793 (23) 0.615 (14)
5e (p-Me) 0.975 (18) 0.850 (17) 0.844 (14)
5g (p-CF3) 0.926 (19) 0.784 (18) 0.705 (17)
5i (0-Cl) 0.726 (42) 0.525 (34) 0.502 (14)
5j (0-Me) 0.973 (13) 0.872 (13) 0.639 (7)
51 (m-Cl) * * *
5m (m-Me) 0.905 (28) * *
5n (3,5-diCF3) 0.348 (14) 0.17 (14) *

100

50

o

Ee (%) for 51 (m-Cl)

-50

-100

-100 -50 0 50 100
Ee (%) 5a

Figure S5. Scatterplot for ee data for compounds 51 (m-Cl) and 5a (H) based on 35 examples.
Regression line: Ee 51 = 3.908+ 0.994xee-5a, R?2=92.8, n = 35.
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Figure S6. Scatterplot for ee data for compounds 5| (m-Cl) and 5e (p-Me) based on 18 examples.
Regression line: Ee 51 = -8.115+ 0.972xee-5¢, R?=95.1, n = 18.

3.4 Compounds 5a-8a

Table S8. Pearson correlation coefficient for ee data of 5a, 6a, 7a and 8a. The number of
enzymes included in the correlation is given in brackets.

OH RI:
CHj; (5a)
R, CH,Cl (6a)
CH,CH; (7a)
CF; (8a)
5a (CH,) 6a (CH,CI) 7a (Et)

6a (CH CI) 0.892 (28) *
7a (Et) 0.809 (30) 0.970 (9) *
8a (CFs) 0.871 (12) 0.888 (9) 0.828 (6)
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Figure S7. Scatterplot for ee data for compounds 5a (CHs;) and 6a (CHCl) based on 28 examples.

100

50

Ee (%) 5a
o

-50

‘00 dBe °

-100 -50 0 50 100
Ee (%) 7a

Figure S8. Scatterplot for ee data for compounds 5a (CHs) and 7a (Et) based on 30 examples.
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Figure S9. Scatterplot for ee data for compounds 6a (CH.CI) and 7a (Et) based on 9 examples.
Regression line: Ee 6a=-9.732+ 0.9205xee-7a, R?=94.2, n = 9.
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Figure S10. Effect of mutation on ee in ADH T. brockii reductions leading to 5a and 7a. Data

is taken from Reetz et al. [27].
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4. The use of model compounds to predict ee

Table S9. Estimation of ee-values of processes towards 5a-f, 5i and 5l using data for
structurally related analogues as input in models.

Exp.
Target | Model L\élc()((’j/e ; GOF Equation eg?!;') Ee Ref
0 ()] (%)
(R)-5a 5b -98 94.6 Ee =-1.85 + 0.93xee-5b -93 -98 | ADH L. brevis/[25]
(R)-5a 5b 99 94.6 Ee =-1.85 + 0.93xee-5b 90 99 (S)-ADH R. erytropolis/[40]
(S)-5a 5¢c 98 95.8 Ee =-3.06 + 0.94%ee-5¢c 89 97 ADH evo-1.1.200/[34]
_ AKR Ytbe, Bacillus sp.
(S)-5a 5¢c 99 95.8 Ee =-3.06 + 0.94xee-5¢ 90 99 ECU0013/[37]
(S)}5a | 5c 88 | 958 Ee =-3.06 + 0.94xee-5¢ 80 g5 | Reductase (FabG) Bacillus
sp./ [35]
(S)-5a 5¢ 99 95.8 Ee =-3.06 + 0.94xee-5¢ 90 99 (S)-ADH R. erytropolis/[40]
_ AKR Ytbe, Bacillus sp
(S)-5a 5d 99 87.9 Ee =-6.07 + 0.95xee-5d 88 99 ECU0013/[37]
(5)95a | 5d 93 | 879 | Ee=6.07+0.95xee-5d 82 g5 | Reductase (FabG) Bacillus
sp./ [35]
(S)-5a 5d 99 87.9 Ee =-6.07 + 0.95%ee-5d 88 99 (S)-ADH R. erytropolis/[40]
_ ) Ee=33.08+(0.92xee-5¢)- ) ) .
(R)-5a 5e 99 96.1 (0.004x¢e-5¢2) 97 98 | ADH L. brevis/[25]
) Ee=33.08+(0.92xee-5¢)- i .
(S)-5a 5e 99 96.1 (0.004xee-5¢2) 85 99 (S)-ADH R. erytropolis/[40]
) Ee=33.73+(0.93xee-5f)-
(S)-5a 5f 98 94.8 (0.004xee-57) 86 97 | ADH evo-1.1.200/[34]
) Ee=33.73+(0.93xee-5f)- i .
(S)-5a 5f 99 94.8 (0.004xee-5f2) 87 99 (S)-ADH R. erytropolis/[40]
. . CRYY. lipolytica ACA-DC
- - *|
(S)-5a 5i 99 91.6 Ee=-12.55+1.10*5i 96 99 50109/ [36]
(S)-5b 5a 99 94.6 Ee=4.36+1.02xee-5a 105 99 (S)-ADH R. erytropolis/[40]
(R)-5b 5a -98 94.6 Ee=4.36+1.02xee-5a -96 -98 | ADH L. brevis/[25]
(S)-5b 5c 99 95.7 Ee=-3.17+(0.996*ee-5c) 95 99 (S)-ADH R. erytropolis/[40]
Ee=45.49+(0.95xee-5e)- .
(R)-5b 5e -99 92.3 (0.005x¢6-5¢2) -98 -98 | ADH L. brevis/[25]
(S)-5¢ | 5a 65 | 958 Ee=5.18+1.02xee-5a 71 88 Eg‘é‘jcme (FabG) Bacillus sp
_ AKR Ytbe, Bacillus sp.
(S)-5¢ 5a 99 95.8 Ee=5.18+1.02xee-5a 106 99 ECU0013/[37]
(S)-5¢ 5a 99 95.8 Ee=5.18+1.02%ee-5a 106 99 (S)-ADH R. erytropolis/[40]
(S)-5¢ 5a 97 95.8 Ee=5.18+1.02xee-5a 104 99 ADH evo-1.1.200/[34]
(S)-5¢ 5b 99 95.7 Ee=5.70+(0.961*ee-5b) 101 99 (S)-ADH R. erytropolis/[40]
(S)-5¢ 5d 99 98.5 Ee=4.88+ 0.96xee-5d 100 99 ADH evo-1.1.200/[34]
(S)-5¢ 5d 97 98.5 Ee=4.88+ 0.96xee-5d 98 99 | (S)-ADH R. erytropolis/[41]
(S)-5¢ 5d 99 98.5 Ee=4.88+ 0.96xee-5d 100 99 (S)-ADH R. erytropolis/[40]
(S)-5c | 5d 93 | 985 Ee=4.88+ 0.96xee-5d 94 gg | reductase (FabG) Bacillus sp

/[35]
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Exp.

Model . Calc.
Target | Model ee (%) GOF Equation ee (%) Ee Ref
(%)
Ee=41.89+(0.99xee-5f)-
(S)-5¢ 5f 98 98.6 (0.004xe6-57) 100 98 | ADH evo-1.1.200/[34]
5)-5d | 5a 65 | 87.9 Ee=12.08+0.93xee-5a 73 g3 | Reductase (FabG) Bacillus
sp. /[35]
S)-5d | 5c 88 | 985 Ee=-4.16+ 1.02xee-5¢ 86 g3 | Reductase (FabG) Bacillus
sp. /[35]
(S)-5d 5¢ 98 98.5 Ee=-4.16+ 1.02xee-5¢c 96 97 | (S)-ADH R. erytropolis/[41]
(S)-5d 5¢c 99 98.5 Ee=-4.16+ 1.02xee-5c 97 99 (S)-ADH R. erytropolis/[40]
_ AKR Ytbe, Bacillus sp.
(S)-5d 5¢c 99 98.5 Ee=-4.16+ 1.02xee-5c 97 99 ECU0013/[37]
Ee=-14.99+(1.05xee- -
(R)-5¢e 5a -98 93.5 5a)+(0.002xee-5a%) -99 -99 | ADH L. brevis/[25]
Ee=-14.99+(1.05xee- .
(S)-5e 5a 99 93.5 5a)+(0.002xee-5a%) 109 99 (S)-ADH R. erytropolis/[40]
Ee=-21.33+(0.95xee- .
(R)-5e | 5b -98 87.4 5b)+(0.002xee-507) -95 -99 | ADH L. brevis/[25]
Ee=-21.33+(0.95xee- .
(R)-5e 5b 99 87.4 5b)+(0.002xee-5b?) 92 99 (S)-ADH R. erytropolis/[40]
(R)-5e 5f 99 96.0 Ee=0.19+0.982xee-5f 97 99 (S)-ADH R. erytropolis/[40]
(S)-5f 5a 97 90.8 Ee=-3.81+1.04xee-5a 97 98 | ADH evo-1.1.200/[34]
(S)-5f 5a 99 90.8 Ee=-3.81+1.04xee-5a 99 99 (S)-ADH R. erytropolis[40]
Ee=-41.99+(0.98xee-
(S)-5f 5c 98 97.9 5¢)+(0.004xee-5¢?) 92 98 | ADH evo-1.1.200/[34]
Ee=-41.99+(0.98xee- .
(S)-5f 5c 99 97.9 5¢)+(0.004xee-5¢?) 94 99 (S)-ADH R. erytropolis/[40]
. _ i CRY. lipolytica ACA-DC
(S)-5i 5a 99 91.6 Ee=15.01+0.84xee-5a 98 99 50109/ [36]
(S)-5i 5a 99 91.6 Ee=15.01+0.84xee-5a 98 99 (S)-ADH R. erytropolis/[40]
Ee=-16.64+(0.970xee- .
(S)-5l 5a 99 93.3 5a)+(0.002x5a%) 99 99 (S)-ADH R. erytropolis/[40]
)5l | se 99 | 960 | EET29.31+(0.919xce- 01 99 | (S)-ADH R. erytropolis/[40]

5e)+(0.003xee-5€e?)
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Figure S11: Experiment and computed ee-values for 5a-f, 5i and 5I.
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Figure S12: Residuals for computed ee-values for 5a-f, 5i and 5I.
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5. Rates of reduction

5.1 Compounds 5a-h

Table S10. Reported conversion/rates for compounds 5a-h. ND = not determined. Some of the data is
converted from relative activity using data in the articles.

(o) Carbonyl reducing OH
CH enzyme cH. Re=H(5a),F (5b), Cl(5c), Br (5d),
3 Co-factor 3 Me (5e), OMe (51), CF; (5g), +-Bu (5h)
R; R;
la-h 5a-h

Enzyme preparation Unit 5a (H) Sngp' SE:S) ) S(ég) ) 5&55' (5)f|\$IF¢)e) S(QIJF(S) ShB(S)'t'
CR C. magnolia pumol/minxmg 0.065 0.864 | 0.455 | 0.682 0.059 0.018 1.136 0.010
KRED 101 Rel. rate 380 138 250 290 116 28 460 24
KRED102 Rel. rate 2 1 25 38 1 <1 60 7
KRED103 Rel. rate <1 <1 3 <1 <1 <1 5 0
KRED104 Rel. rate <1 <1 4 4 <1 <1 6 0
KRED105 Rel. rate 11 8 28 15 5 <1 24 0
KRED106 Rel. rate <1 <1 <1 <1 <1 <1 <1 0
KRED107 Rel. rate 142 516 >1000 | >1000 570 61 >1000 97
KRED108 Rel. rate 22 14 28 14 <1 3 7 0
KRED109 Rel. rate <1 <1 <1 <1 <1 <1 <1 <1
KRED110 Rel. rate <1 <1 2 <1 0 0 <1 0
KRED 111 Rel. rate 495 730 532 582 678 562 468 57
KRED112 ND ND ND ND ND ND ND ND
KRED113 Rel. rate 172 80 96 109 56 12 140 13
KRED114 Rel. rate 144 461 170 190 626 446 190 117
KRED115 Rel. rate 520 753 571 628 681 513 519 72
KRED116 Rel. rate 18 8 25 14 2 4 6 0
KRED117 Rel. rate 27 6 30 20 2 5 6 0
KRED118 ND ND ND ND ND ND ND ND
KRED120 Rel. rate 49 32 55 40 7 11 16 0
KRED121 Rel. rate 352 23 550 734 38 17 672 130
KRED123 Rel. rate 351 573 606 623 145 42 458 34
KRED124 Rel. rate 50 100 438 389 10 33 274 10
KRED125 Rel. rate 14 6 167 256 10 2 650 70
KRED126 Rel. rate 1 1 5 6 1 <1 14 <1
KRED127 Rel. rate 1 1 4 5 0 0 8 <1
KRED128 Rel. rate 470 735 >1000 | >1000 620 123 >1000 338
KRED130 ND ND ND ND ND ND ND ND
KRED131 ND ND ND ND ND ND ND ND
ADH P. furiosus pmol/minxmg 0.013 0.021 | 0.017 0.010 0.014 0.000 0.019 0.000
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Enzyme preparation Unit 5a (H) Sngp_ 5&(;) ’ 5(%55) ) S,S,lg;_ gfI\SIZ) 5&:(5 5hB(S)_t_
CR S. salmonicolor-WT umol/minxmg 0028 | 0014 | 0020 | 0013 | 0011 | 0020 | 0092 | 0.011
CR S. salmonicolor-M242C frm”f'\" min* 1.0 13 | 346 | 24 05 03 3.0 0.1
:\:AF;_ fz'éa'm"”iw'or' ,'fr;"’,‘\t/l”fM min* 0.2 02 | 010 | o1 0.1 0.1 0.3 0.1
;\:AF; fz'éa'm"”ico'or' 'fn‘;"’;\tﬂ”f'\" min® 1 072 | 052 | 061 | 065 | 013 | 009 111 0.04
fﬂg fz'ia'm"”ico'or' fnm”f'\" mint | 030 | 025 | 015 | 010 | 015 | 005 0.25 ND
CR'S. salmonicolor-Q245H | pmol/minxmg 0085 | 0072 | 0238 | 0203 | 0025 | o016 | NP 0.032
CR S. salmonicolor-Q245L | pmol/minxmg 0086 | 0036 | 0.067 | 0047 | 0020 | o020 |NP 0.009
CR S. salmonicolor-Q245P | pmol/minxmg 0039 | 0025 | 0309 | 0403 | 0045 | 0062 | NP 0.084
S/E 452- éj"Q";Zgifo'or' frmlfM min* <10 <10 | 38 42 <10 <10 178 <10
E/E fz'lffg‘z‘gio'or' frm”f'\" min* 50 127 | 375 | 360 28 33 167 <10
:\:AF; fz'f;""(g“z"f;go'or' frf]"’,‘\t/l”fM min’* <10 <10 | 66 122 | <10 <10 23 <10
Vil fz'Dai?zir}f?'”' Keallk, min™ 34 70 | 370 | 450 34 34 689 <10
CR K. thermotolerans pmol/minxmg 0.2 ND 3.9 1 0.1 1.0 ND
'(A\(D,\;'Rsc'gggi‘)’i“ae umol/minxmg 0020 | NP | 0504 | 0078 | 0031 | 0054 | 0036 | NP
(PS_F_{lg;)rynebacterium st. umol/minxmg 035 ND 3.40 3.82 ND ND ND ND
ADH Leifsonia sp. pmol/minxmg 0.06 ND 0.6 0.77 ND ND ND ND
CR S. coelicolor Rel. activity 1 ND 6 8 ND ND ND ND
ﬁggl'_%’_igizirmond” umol/minxmg 023 | NP 011 | o061 12 no | NP ND
CRC. glabrata (CgKR1) | Conv. (%) 46 94 98 99 98 94 |ND ND
CRC. glabrata (CgKR2) | Conv. (%) 2 15 17 66 4 6 | NP ND
CRC. glabrata (CgKRL) | umol/minxmg 0123 [ NP | 0195 | 0182 | NP ND ND ND
CR C. parapsilosis-WT ::Icli/lt/}f’\"\gl 1325 | ND ND 143 | NP ND ND ND
CR C. parapsilosis-F285A | Ked/Ku, 1002 | NP | ND 729 |ND | ND ND ND
\C,:vFés(é‘,Aparapsilosis— mM-1xst 11.59 ND ND 747 ND ND ND ND
'CZZZRSS%I%EZ%SAHOSE— Keal K, 10.19 ND ND 8.58 ND ND ND ND
E:CF;'CA:\.F;{)il)rapsilosis umol/minxmg 015 ND 0.39 ND ND ND ND ND
E:CFlej'CA:\gg)rapsilosis umol/minxmg 087 ND 157 ND ND ND ND ND
CR C.parapsilosis . ND ND ND ND ND ND
(CPAR3) pumol/minxmg 0 0

E:CRP'CA:\.FE)E)rapsiIosis umol/minxmg 067 ND 121 | ND ND ND ND ND
E:CF;'CA:\.F;{)g)rapsilosis umol/minxmg 013 ND 0.24 ND ND ND ND ND
E:CF;'CA:\.gg)rapsilosis umol/minxmg 0.02 ND 0.03 ND ND ND ND ND
E:CF;'(AS\.l_\E)%rapsilosis umol/minxmg 0 ND 0.03 ND ND ND ND ND
g;ggg)rapsilosis umol/minxmg 0 ND 0 ND ND ND ND ND
ADH A. aromaticum ND ND ND ND ND ND ND ND
ADH K. capsulate umol/minxmg 0410 | 0806 | 0912 | 175 | 106 | o441 | NP ND
CR P. pastoris wmol/minxmg 0073 | ND | o074 | NP ND ND ND ND
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: : Sb(p- | 5¢(p- | 5d(p- | 5e(p- 5f (p- 59 (p- | 5h(p-t-
Enzyme preparation Unit 5a (H) F cl) Br) Me) OMe) CFy) Bu)
’(EZXSH%&"'O“ wmol/minxmg 613 | 628 | NP | ND | 549 | 629 6.44 ND
'&ESXSH%')“"O“ umol/minxmg 635 | 656 | NP | ND | 451 | 657 6.98 ND
'(TBZXSH%')“"O“ umol/minxmg 451 | 466 | NP | ND | 439 | 463 | 535 ND
KR S. stipsos CBS 6045 | pmol/minxmg 495 | NP | ND | ND | ND ND ND ND
éADzll—SIJ Chryseobacterium sp. umol/minxmg 141 ND ND ND ND ND 141 ND
ADH L. brevis Keal K, M2*s7t 16000 ND ND ND ND ND ND ND
(E:EL?O\({)llng Bacillus sp. umol/minxmg 0023 ND 001 0014 ND ND ND ND
ADH T. brockii-WT Conv. (%) 12 ND | ND | ND | ND ND ND ND
ADH T brockiWILoA | Conv- (%) . ND | ND | ND | ND ND ND ND
D T. brockiwitom | Conv- () % ND | ND | ND | ND ND ND ND
ADH T, brocki WILOE Conv. (%) o ND | ND | ND | ND ND ND ND
ADH T. brockii- Conv. (%) % ND | ND | ND | ND ND ND ND
186L/L.294N
ADH T. brockii- Conv. (%) 5 ND | ND | ND | ND ND ND ND
AB5V/I86N/C295N
ADH T. brockii- Conv. (%) 5 ND | ND | ND | ND ND ND ND
186N/L294N/C295V
ADH T. brockii- Conv. (%) . ND | ND | ND | ND ND ND ND
AB5V/I86N/L294V/C295N
ADH T. brockii- Conv. (%) ; ND | ND | ND | ND ND ND ND
186V/L294N
ADH T. brockii- Conv. (%) % ND | ND | ND | ND ND ND ND
186N/L294V/C295N
ADH T. brockii- Conv. (%) o ND | ND | ND | ND ND ND ND
186N/C295N
ADH T. brocki- WIL0S Conv. (%) " ND | ND | ND | ND ND ND ND
JSTE——— Conv. (%) % ND | ND | ND | ND ND ND ND
DM T brockii-IG6A Conv. (%) % ND | ND | ND | ND ND ND ND
ADH T. brockii- Conv. (%) - ND | ND | ND | ND ND ND ND
186V/W110L/L294Q
ADH T. brookii-1860 Conv. (%) o ND | ND | ND | ND ND ND ND
ADHT. brocki-186N Conv. (%) o ND | ND | ND | ND ND ND ND
ADH T. brockii- Conv. (%) . ND | ND | ND | ND ND ND ND
AB5V/186Q
ADH T. brockii- Conv. (%) % ND | ND | ND | ND ND ND ND
186V/W110V
ADH T. brockii- Conv. (%) . ND | ND | ND | ND ND ND ND
AB5V/I186L/W110Q/L294Q
ADH T. brockii- Conv. (%) " ND | ND | ND | ND ND ND ND
186V/L294Q
ADH T. brockii- Conv. (%) 5 ND | ND | ND | ND ND ND ND
186L/W110Q/L294Q
got;g%;e L. kefir (DSM mol/minemg 558 ND | o, | ND | ND ND ND ND
ADH Pseudomonas sp. Imi 21 ND ND ND ND ND ND ND
ATCC 49794 pmol/minxmg ‘
ADH T. thermophilus Keadl Kor Not ND | ND | ND | ND ND ND ND
(ADH1) mM-1*st reported
ADH C. maris umol/minxmg 404 | 404 | s04 | NP | ND ND ND ND
CRA. baylyi ATC 3305 Conv. (%) 106 ND | ND | ND ND ND ND ND
CR L. brevis (LbCR) umol/minxmg 1.14 ND | ND | ND ND ND ND ND
ADH evo-1.1.200 Conv (%), 14 4 no | 37 | ND | ND 18 ND ND

days
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; ; 5b(p- | 5¢c(p- | 5d(p- | Se(p- | 5f(p- 59 (p- | 5h(p-t-

Enzyme preparation Unit 5a (H) F cl) Br) Me) OMe) CFy) Bu)
SRpeductase (FabG) Bacillus umol/minxmg 0006 ND 0011 0.052 ND ND ND ND
(5:(;8(9 lipolytica ACA-DC umol/minxmg 0.159 ND ND ND ND ND ND ND
AKR Ytbe, Bacillus sp L ND ND ND ND ND
ECU0013 Rel. activity 9 64.2 328
Reductase C. tenuis (CtXR el ND ND ND ND ND ND
AKR2BS5) Cater , M™*s 0.5 6.6
ADH T. ethanolicus-186A pumol/minxmg 18 ND ND ND ND ND ND ND

. . ND ND
(S)-ADH R. erytropolis pmol/minxmg 351 5.33 13 25.48 15.86 481
(S)-ADH R. erytropolis umol/minxmL 43 834 | 515 | 573 | 215 99.3 ND ND
ADH L. brevis Conv. (%) 76 gs | D | ND 76 ND ND ND

Table S11. Relative rates of selected enzymes based on values reported in Table S10. Values reported
to >1000 was set to 1001 and values < 1 was set to 0.99.

Enzyme preparation 5a (H) 5b (p-F) | 5c (p-Cl) | 5d (p-Br) | 5e (p-Me) | 5f (p-Me) | 5¢g (p-CFs3) | 5h (p-t-Bu)
C. magnolia 1.00 13.29 7.00 10.49 0.91 0.28 17.48 0.15
KRED101 1.00 0.36 0.66 0.76 0.31 0.07 121 0.06
KRED102 1.00 0.50 12.50 19.00 0.50 0.50 30.00 3.50
KRED103 1.00 1.00 3.03 1.00 1.00 1.00 5.05 0.10
KRED104 1.00 1.00 4.04 4.04 1.00 1.00 6.06 0.10
KRED105 1.00 0.73 2.55 1.36 0.45 0.09 2.18 0.01
KRED106 1.00 1.00 1.00 1.00 1.00 1.00 1.00 0.10
KRED107 1.00 3.49 6.76 6.76 3.85 0.41 6.76 0.66
KRED108 1.00 0.64 1.27 0.68 0.05 0.14 0.32 0.00
KRED109 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
KRED110 1.00 1.00 2.02 1.00 0.00 0.00 1.00 0.00
KRED111 1.00 147 1.09 1.18 1.37 1.14 0.95 2.59
KRED113 1.00 0.47 0.56 0.63 0.33 0.07 0.81 0.08
KRED114 1.00 3.20 1.18 1.32 4.35 3.10 1.32 0.81
KRED115 1.00 1.45 1.10 121 131 0.99 1.00 0.14
KRED116 1.00 0.01 1.39 0.78 0.11 0.22 0.33 0.00
KRED117 1.00 0.22 111 0.74 0.07 0.19 0.22 0.00
KRED120 1.00 0.65 112 0.82 0.14 0.22 0.33 0.00
KRED121 1.00 0.07 1.56 2.09 0.11 0.05 191 0.37
KRED123 1.00 1.63 1.73 1.77 041 0.12 1.30 0.10
KRED124 1.00 2.00 8.76 7.78 0.20 0.66 5.48 0.20
KRED125 1.00 0.43 11.93 18.29 0.71 0.14 46.43 5.00
KRED126 1.00 1.00 5.00 6.00 1.00 0.99 14.00 0.99
KRED127 1.00 1.00 4.00 5.00 0.00 0.00 8.00 0.99
KRED128 1.00 1.56 213 213 1.32 0.26 2.13 0.72
ADH P. furiosus 1.00 1.62 131 0.77 1.08 ND 1.46 ND

25



CR S. salmonicolor-WT 1.00 0.50 0.71 0.46 0.39 0.71 ND 0.39

CR S. salmonicolor-Q245P 1.00 0.64 7.92 10.33 0.64 1.59 ND 0.82

CR S. salmonicolor-Q245H 1.00 0.85 2.80 2.39 0.29 0.19 ND 0.38

CR S. salmonicolor-Q245L 1.00 0.42 0.78 0.55 0.23 0.23 ND 0.10

ADH S. cerevisiae

(YMRC226¢ ) 1.00 ND 25.20 3.90 1.55 2.70 ND ND

ADH K. capsulate 1.00 1.96 2.22 4.26 2.59 1.07 ND ND
Table S12. Statistic of conversion rates of 5b-h relative to that of 5a.

Parameter 5b 5¢c 5d 5e 5f 5g 5h

(p-F) (p-ChH (p-Br) (p-Me) (p-OMe) (p-CFs) (p-t-Bu)

Examples compared 31 32 32 32 31 26 29

Average relative 15 39 3.7 0.9 0.7 6.1 0.7

rates as compared to

5a

# lower rate than5a | 14 (45.2%) 4 (12.5%) 9 (28.1%) 19 (59.4%) | 22 (71.0%) 6 (23.1%) 25 (86.2%)

Rel rate 5c (p-Cl)

25

20

V]

o

10
Rel rate 5d (p-Br)

20

Figure S13. Relative rate for formation of 5¢ (p-Cl) as a function of relative rate of 5d (p-Br).
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Rel rate 5¢ (p-Cl)

Figure S14. Relative rate for formation of 5¢ (p-Cl) as a function of relative rate of 5g (p-CFs).

5.2 Compounds 5i-n

20
Rel rate 5g (p-CF3)

30

Table S13. Reported conversion/rates for compounds 5i-n.

40 50

R, OH OH OH
CH, R, = H (5a), Cl (5i), Me (5j), MeO (5k) R, CH, F3;C CH,
S5n
R, =H CI (51), Me (5m) CF3

Enzyme preparation Unit (?_?) 52:(8' 5l£/| (ec;- EC))kl\/(Ig 5'(:(;;‘ STAS”' E:jr:c(l?if)
KRED 101 Rel. rate 380 >1000 30 600 >1000 850 159
KRED102 Rel. rate 2 182 <1 50 42 15 2
KRED103 Rel. rate <1 892 20 100 55 20 1
KRED104 Rel. rate <1 <1 <1 <1 36 14 1
KRED105 Rel. rate 11 >1000 70 246 57 19 1
KRED106 Rel. rate <1 143 0 5 58 24 <1
KRED107 Rel. rate 142 20 0 0 172 62 8
KRED108 Rel. rate 22 50 0 12 159 76 <1
KRED109 Rel. rate <1 76 <1 5 26 10 <1
KRED110 Rel. rate <1 96 0 13 36 14 <1
KRED 111 Rel. rate 495 >1000 37 125 977 366 789
KRED113 Rel. rate 172 >1000 16 585 >1000 714 164
KRED114 Rel. rate 144 899 18 119 >1000 307 862
KRED115 Rel. rate 520 982 64 238 918 257 831
KRED116 Rel. rate 18 46 0 14 120 21 3
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. - 5a 5i (o- 5j (o- 5k (o- 51 (m- 5m (m- 5n (3,5-
Enzyme preparation Unit (H) cl) Me) OMe) cly Me) diCF>)
KRED117 Rel. rate 27 55 0 23 140 23 3
KRED120 Rel. rate 49 93 0 42 181 122 3
KRED121 Rel. rate 352 | 547 5 32 906 77 682
KRED123 Rel. rate 351 | 958 2 63 893 296 792
KRED124 Rel. rate 50 39 0 0 179 30 3
KRED125 Rel. rate 14 153 4 5 94 25 4
KRED126 Rel. rate 1 34 0 1 42 15 21
KRED127 Rel. rate 1 30 0 1 36 14 2
KRED128 Rel. rate 470 | 401 <1 <1 933 186 85
ADH P. furiosus ;r;“’" minx 1 6013 | 0030 | 0.000 0.020 0.037 0.020 0.017
CR S. salmonicolor-WT ;’30" minx | 5028 | 0078 | 0014 0.024 0.280 0.064 0.120
CR K. thermotolerans ;“g“’" minx 9o | o1 03 0.1 0.2 02 0.3
ADH S. cerevisiae (YMRC226c) %‘0'/ minx 1 0020 | 0019 0100 | 0.090
EOAR Corynebacterium st. (ST- pumol/minx 035 017 6.74
) mg
ADH Leifsonia sp. ;r'gol/mmx 0.06 0.7
CR C. glabrata (CgKR1) Conv. (%) 46 43 21 15 99 57
CR C. glabrata (CgKR?2) Conv. (%) 2 82 6 02 52 20
CR C. parapsilosis-WT rfu\;(ﬁMsl 1325 | 1.25 1.19 2.07
CR C. parapsilosis-F285A Kead Kt 1002 | 478 3.78 2.05
CR C. parapsilosis-W286A mM-*st 1159 | 578 215 2.58
(F:ZF{%%/%Z%S}L'OS'S' Kol Ko 1019 | 9.84 3.88 5.58
CR C.parapsilosis (CPARL) ;r'gol/mmx 0.15 0.35 0.12
CR C.parapsilosis (CPAR2) ;r'gol/mmx 0.87 0.92 1.54
CR C.parapsilosis (CPAR3) ;’30" minx | g 0.04 0
CR C.parapsilosis (CPAR4) ;’30" minx | 067 | 135 1.88
CR C.parapsilosis (CPARS5) ;r‘gol/mmx 0.13 0.19 0.27
CR C.parapsilosis (CPAR6) ;’;‘0" minx< |\ 502 | 005 0.04
CR C.parapsilosis (CPART) ;’30" min< | o | 005 0.06
CR C.parapsilosis (CPARS) ;rgol/minx 0 0 0
ADH A. aromaticum Not given
ADH K. capsulate ;’30" minx< | 0410 | 0342 | 0152 0.76
CR P. pastoris pmol/minx 0.073
mg
ADH B. gladioli (BgADH1) ;’30" minx1 613 418 567
ADH B. gladioli (BgADH2) %“;0" minx | g 35 483 6.13
ADH B. gladioli (BgADHS) ;’30" minx1 451 3.64 405
KR S. stipsos CBS 6045 ;’30" minx | 495 | 378 | 137 16.4 73
ADH Chryseobacterium sp. pumol/minx 141 1
CA49 mg )
ADH C. maris ;’30" minx 404 | 4131 55.08
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. - 5a 5i (o- 5j (o- 5k (o- 51 (m- 5m (m- 5n (3,5-
Enzyme preparation Unit (H) cl) Me) OMe) cly Me) diCF>)
CR Y. lipolytica ACA-DC 50109 ;’30" minx 1 9159 | ND
Reductase C. tenuis (CtXR Catesr ,
AKR2BS5) ( Mg 0.5 | 3403 0.8
(S)-ADH R. erytropolis ;’30" minx-1 351 | 156 38.22

Table S14. Relative rates of selected enzymes based on values reported in Table S13. Values reported
to >1000 was set to 1001 and values < 1 was set to 0.99.

CR C. parapsilosis-W286A

Enzyme preparation 5a (H) 5i (0-Cl) 5j (0-Me) 5k (0-Ome)
KRED101 1.0 2.6 0.1 1.6
KRED102 1.0 91.0 0.5 25.0
KRED103 1.0 901.0 20.2 101.0
KRED104 1.0 1.0 1.0 1.0
KRED105 1.0 91.0 6.4 224
KRED106 1.0 144.4 0.0 51
KRED107 1.0 0.1 0.0 0.0
KRED108 1.0 2.3 0.0 0.5
KRED109 1.0 76.8 1.0 51
KRED110 1.0 97.0 0.0 13.1
KRED 111 1.0 2.0 0.1 0.3
KRED113 1.0 5.8 0.1 3.4
KRED114 1.0 6.2 0.1 0.8
KRED115 1.0 1.9 0.1 0.5
KRED116 1.0 2.6 0.0 0.8
KRED117 1.0 2.0 0.0 0.9
KRED120 1.0 1.9 0.0 0.9
KRED121 1.0 1.6 0.0 0.1
KRED123 1.0 2.7 0.0 0.2
KRED124 1.0 0.8 0.0 0.0
KRED125 1.0 10.9 0.3 0.4
KRED126 1.0 34.0 0.0 1.0
KRED127 1.0 30.0 0.0 1.0
KRED128 1.0 0.9 0.0 0.0
ADH P. furiosus 1.0 2.3 ND 16
CR S. salmonicolor-WT 1.0 2.8 05 0.9
CR K. termotolerans 1.0 05 15 0.3
ADH S. cerevisiae (YMRC226¢) 1.0 1.0 ND ND
CR C. glabrata (CgKR1) 1.0 0.9 05 0.3
CR C. glabrata (CgKR2) 1.0 41.0 3.0 0.1
CR C. parapsilosis-WT 10 01 ND ND
CR C. parapsilosis-F285A 10 05 ND ND
1.0 05 ND ND
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Enzyme preparation 5a (H) 5i (0-Cl) 5j (0-Me) 5k (0-Ome)
10 1.0 ND ND
CR C. parapsilosis-F285A/W286A ' '
ND ND
CR C.parapsilosis (CPAR1) 10 23
ND ND
CR C. parapsilosis (CPAR2) 10 11
ND ND
CR C. parapsilosis (CPAR4) 10 2.0
ND ND
CR C. parapsilosis (CPAR5) 10 15
ND ND
CR C. parapsilosis (CPARS6) 10 25
ADH K. caosulate 1.0 0.8 0.4 ND
ND ND
ADH B. gladioli (ByADH1) 10 0.7
ND ND
ADH B. gladioli (BJADH2) 10 0.8
ND ND
ADH B. gladioli (ByADH5) 10 0.8
KR S. stipsos CBS 6045 1.0 0.8 0.3 ND
Table S15. Statistic of conversion rates of 5i-k relative to that of 5a.
Parameter 5i (0-Cl) 5j (0-Me) 5k (0-OMe)
Examples compared 41 30 32
Average relative rates as compared to 5a 38.5 1.2 5.9
# lower rate than 5a 23 (76.7%) 20 (62.5%)
10 (24.4%)
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Figure S15. Relative rate for formation of 5i (0-Cl) as a function of relative rate of 5j (0-Me).
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Figure S16. Relative rate for formation of 5i (0-Cl) as a function of relative rate of 5k (0-OMe).

Table S16. Relative rates of selected enzymes based on values reported in Table S13. Values reported

to > 1000 was set to 1001 and values < 1 was set to 0.99. The data is sorted by the relative rate

displayed by 5I.

Enzyme preparation 5a (H) 51 (m-Cl) 5m (m-Me) 5n (3,5-diCFs)
KRED106 1.0 58.6 24.2 1.0
KRED103 1.0 55.6 20.2 1.0
KRED126 1.0 42.0 15.0 21.0
KRED104 1.0 36.4 141 1.0
KRED110 1.0 36.4 14.1 1.0
KRED127 1.0 36.0 14.0 2.0
KRED109 1.0 26.3 10.1 1.0
CR C. glabrata (CgKR2) 1.0 26.0 10.0 ND
KRED102 1.0 21.0 75 1.0
PAR Corynebacterium st. (ST-10) 10 193 ND ND
ADH Leifsonia sp. 10 11.7 ND ND
KRED108 1.0 7.2 35 0.0
KRED114 1.0 7.0 21 6.0
KRED125 1.0 6.7 18 0.3
KRED116 1.0 6.7 1.2 0.2
KRED113 1.0 58 4.2 1.0
KRED117 1.0 52 0.9 0.1
KRED105 1.0 5.2 1.7 0.1
ADH S. cerevisiae (YMRC226c) 1.0 5.0 45 ND
KRED120 1.0 3.7 25 0.1
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ADH Chryseobacterium sp CA49

Enzyme preparation 5a (H) 51 (m-Cl) 5m (m-Me) 5n (3,5-diCFy)
KRED124 1.0 3.6 0.6 0.1
KR S stipsos CBS 6045 1.0 33 15 ND
ADH P. furiosus 1.0 2.9 15 1.3
CR C. parapsilosis (CPAR4) 1.0 2.8 ND ND
KRED 101 1.0 2.6 2.2 04
KRED121 1.0 2.6 0.2 1.9
KRED123 1.0 25 0.8 23
CR C. glabrata (CgKR1) 10 22 12 ND
CR C. parapsilosis (CPARS) 10 21 ND ND
CR C. parapsilosis (CPAR6) 1.0 20 ND ND
KRED128 1.0 2.0 04 02
KRED 111 1.0 2.0 0.7 1.6
ADH K. caosulate 1.0 1.9 2.2 ND
CR C. parapsilosis (CPAR2) 1.0 1.8 ND ND
KRED115 1.0 1.8 0.5 1.6
KRED107 1.0 12 0.4 0.1
CR K. termotolerans 1.0 1.0 1.0 15
CR C. parapsilosis (CPAR1) 10 08 ND ND
CR C. parapsilosis-F285A/W286A 1.0 04 0.5 ND
CR C. parapsilosis-F285A 1.0 0.4 0.2 ND
CR C. parapsilosis-W286A 1.0 0.2 0.2 ND
CR C. parapsilosis-WT 10 0.1 0.2 ND
ADH B. gladioli (ByADH1) 1.0 ND ND 0.9
ADH B. gladioli (BJADH?2) 1.0 ND ND 1.0
ADH B. gladioli (BYJADH5) 1.0 ND ND 0.9
1.0 ND ND 0.7

Table S17. Statistic of conversion rates of 5I-n relative to that of 5a.

Parameter 51 (m-Cl) 5m (m-Me) 5n (3,5-diCF3)
Examples compared 42 35 29
Average relative rates as 11.0 4.7 1.8
compared to 5a

# lower rate than 5a 5 (12 %) 12 (34.3 %) 12 (41.4 %)
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Figure S17. Correlation between relative rates of 51 and 5m. Linear regression: Rel. rate 51= -0.23+
2.58xRel.rate 5m, R?=98.0, n= 35.
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5.3 Compounds 5a-8a

Table S18. Rates/conversions reported for compounds 5a-8a.

Enzyme preparation Unit 5a (H) 6a (CH.CI) 7a (Et) 8a (CF3)
CR C. magnolia umol/minxmg 0.065 0.82 ND ND
KRED 101 umol/minxmg 115 ND ND
KRED107 pumol/minxmg 0.03 ND ND
KRED 111 umol/minxmg 0.48 ND ND
KRED112 umol/minxmg 1.02 ND ND
KRED113 umol/minxmg 1.40 ND ND
KRED114 pumol/minxmg 0.39 ND ND
KRED115 umol/minxmg 1.10 ND ND
KRED118 umol/minxmg 0.33 ND ND
KRED121 umol/minxmg 0.10 ND ND
KRED123 umol/minxmg 0.10 ND ND
KRED130 wmol/minxmg 0.15 ND ND
KRED131 umol/minxmg 0.02 ND ND
ADH P. furiosus umol/minxmg 0.013 0.17 ND ND
CR S. salmonicolor-WT umol/minxmg 0.028 0.370 ND ND
CR K. thermotolerans umol/minxmg 0.2 1.90 0.5 14.0
ADH S. cerevisiae (YMRC226c) umol/minxmg 0.020 0.075 ND ND
PAR Corynebacterium st. (ST-10) umol/minxmg 0.35 0.08 0.02 ND
ADH Leifsonia sp. umol/minxmg 0.06 0.29 ND 1
CR S. coelicolor Rel. activity 1 8.00 ND 43
CR P. guilliermondii NRRL Y-324 umol/minxmg 0.23 2.20 ND 4.6
CR C. glabrata (CgKR1) Conv. (%) 46 88.00 5 ND
CR C. glabrata (CgKR?) Conv. (%) 2 93.00 2 ND
CR C. glabrata (CgkR1) umol/minxmg 0.123 0.20 ND 0.081
ADH K. capsulate umol/minxmg 0.410 0.38 ND ND
CR P. pastoris umol/minxmg 0.073 0.05 ND ND
KR S. stipsos CBS 6045 umol/minxmg 4.95 7150 ND 124
ADH Chryseobacterium sp. CA49 umol/minxmg 141 1.52 0.109 1.56
ADH L. brevis Keal Ky, M1*s72 16000 377280 4640 3360
CR BYueD Bacillus sp. ECU0013 umol/minxmg 0.023 0.01 0.014 1
ADH T. brockii-WT Conv. (%) 12 ND 36 ND
ADH T. brockii-W110A Conv. (%) 25 ND 16 ND
ADH T. brockii-W110M Conv. (%) 98 ND 82 ND
ADH T. brockii-W110E Conv. (%) 97 ND 65 ND
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Enzyme preparation Unit 5a (H) 6a (CH,CI) 7a (Et) 8a (CFs)
ADH T. brockii-186L/L294N Conv. (%) ) ND 86 ND
ADH T. brockii-A85V/I86N/C295N Conv. (%) 5 ND 5 ND
ADH T. brockii-I86N/L294N/C295V Conv. (%) 5 ND 5 ND
ADH T. brockii-A85V/I86N/L294V/C295N Conv. (%) 5 ND 5 ND
ADH T. brockii-186V/L294N Conv. (%) 5 ND 7 ND
ADH T. brockii-I86N/L294V/C295N Conv. (%) 9% ND 97 ND
ADH T. brockii-I86N/C295N Conv. (%) 97 ND 77 ND
ADH T. brockii-W110S Conv. (%) 26 ND 20 ND
ADH T. brockii-W110L Conv. (%) 99 ND 98 ND
ADH T. brockii-186A Conv. (%) 98 ND 98 ND
ADH T. brockii-186V/W110L/L294Q Conv. (%) 71 ND 97 ND
ADH T. brockii-186Q Conv. (%) 97 ND 97 ND
ADH T. brockii-186N Conv. (%) 08 ND 99 ND
ADH T. brockii-A85V/186Q Conv. (%) 6 ND 8 ND
ADH T. brockii-186V/W110V Conv. (%) 95 ND 98 ND
ADH T. brockii-A85V/I86L/W110Q/L294Q Conv. (%) 5 ND 59 ND
ADH T. brockii-186V/L294Q Conv. (%) 11 ND 24 ND
ADH T. brockii-186L/W110Q/L294Q Conv. (%) 5 ND 10 ND
ADH-R L. kefir (DSM 20587) umol/minxmg 558 ND 179 ND
ADH Pseudomonas sp. ATCC 49794 umol/minxmg 21 ND ND 147
ADH T. thermophilus (ADH1) n'f;jl‘{ﬁ“s”_a NR ND ND 23
ADH C. maris umol/minxmg 40.4 ND 24.8 NR
CR A. baylyi ATC 3305 Conv. (%) 106 ND 438 ND
CR L. brevis (LbCR) umol/minxmg 114 ND 28.8 ND
ADH evo-1.1.200 Conv (%), 14 days 41.0 420 ND ND
Reductase (FabG) Bacillus sp . umol/minxmg 0.006 0.28 0.021 ND
CRYY. lipolytica ACA-DC 50109 umol/minxmg 0.159 2.46 0.187 7.8
AKR Ytbe, Bacillus sp. ECU0013 Rel. activity 9 100 0 140
Table S19. Relative rates/conversion based on values reported in Table S18.
Enzyme preparation 5a (H) 6a (CH,CI) 7a (EY) 8a (CFs3)
CR C. magnolia 1.0 12.6 ND ND
ADH P. furiosus 1.0 13.3 ND ND
CR S. salmonicolor-WT 1.0 13.2 ND ND
CR K. thermotolerans 1.0 9.5 25 70.0
ADH S. cerevisiae (YMRC226c) 1.0 38 ND ND
PAR Corynebacterium st. (ST-10) 1.0 0.2 0.1 ND
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Enzyme preparation 5a (H) 6a (CH,CI) 7a (EY) 8a (CF;)
ADH Leifsonia sp. 1.0 4.8 0.5 16.7
CR S. coelicolor 1.0 8.0 ND 43.0
CR P. guilliermondii NRRL Y-324 1.0 9.6 ND 20.0
CR C. glabrata (CgKR1) 1.0 1.9 0.1 ND
CR C. glabrata (CgKR2) 1.0 46.5 1.0 ND
ADH K. capsulate 1.0 0.9 ND ND
KR S. stipsos CBS 6045 1.0 14.4 ND 25.1
ADH Chryseobacterium sp. CA49 1.0 11 0.1 11
ADH L. brevis 1.0 23.6 0.3 0.2
CR Bacillus sp (ECU0013) 1.0 0.6 0.6 43.5
ADH T. brockii-WT 1.0 ND 30 ND
ADH T. brockii-W110A 1.0 ND 0.6 ND
ADH T. brockii-w110M 1.0 ND 0.8 ND
ADH T. brockii-W110E 1.0 ND 0.7 ND
ADH T. brockii-186L/L294N 1.0 ND 1.0 ND
ADH T. brockii-A85V/186N/C295N 1.0 ND 1.0 ND
ADH T. brockii-186N/L294N/C295V 1.0 ND 1.0 ND
ADH T. brockii-A85V/I86N/L294V/C295N 1.0 ND 1.0 ND
ADH T. brockii-186V/L294N 1.0 ND 14 ND
ADH T. brockii-186N/L294V//C295N 1.0 ND 1.0 ND
ADH T. brockii-I86N/C295N 1.0 ND 0.8 ND
ADH T. brockii-w110S 1.0 ND 0.8 ND
ADH T. brockii-w110L 1.0 ND 1.0 ND
ADH T. brockii-186A 1.0 ND 1.0 ND
ADH T. brockii-186\VV/W110L/L294Q 1.0 ND 14 ND
ADH T. brockii-186Q 1.0 ND 1.0 ND
ADH T. brockii-186N 1.0 ND 1.0 ND
ADH T. brockii-A85V/186Q 1.0 ND 13 ND
ADH T. brockii-186\VV/W110V 1.0 ND 1.0 ND
ADH T. brockii-A85V/186L/W110Q/L294Q 1.0 ND 11.8 ND
ADH T. brockii-186V/L294Q 1.0 ND 2.2 ND
ADH T. brockii-186L/W110Q/L294Q 1.0 ND 2.0 ND
ADH-R L. kefir (DSM 20587) 1.0 ND 0.3 ND
ADH Pseudomonas sp ATCC 49794 1.0 ND 1470
ADH C. maris 1.0 ND 0.6 ND
Diketoreductase A. baylyi ATC 3305 1.0 ND 4.1 ND
CR LhCR (from L. brevis) 1.0 ND 25.3 ND
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Table S20. Statistic of conversion rates of 6a-8a relative to 5a.

Parameter 6a (CH,CI) 7a (Et) 8a (CF3)
Examples compared 16 34 9
Average relative rates as 10.3 2.1 >100

compared to 5a

# lower rate than 5a 3 (18.8 %) 13 (38.2 %) 1(11.1 %)
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