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Table S1. (Next page) Reactions of substrates 1a-15a with lipases and esterases. For each

enzyme/substrate pair, the first number is the apparent initial reaction rate in nM/s measured by

fluorescence at 10 µM substrate, 50 µg/ml enzyme, 25°C in aq. PBS with 30% v/v DMSO, as

shown in Figure 1. The second percentage number gives the conversion of each substrate under

cocktail condition (50 µM cocktail 1a-15a, 50 µg/ml enzyme in aq. PBS with 30% v/v DMSO,

25°C, 2 h) as detemined by HPLC analysis of products 1b-15b, as shown in Figure 3. Error margins

are ±10 % of value. Enzymes codes: L9: Roche Mucor miehei lipase; L8: Roche Thermocyces

lanuginose lipase; ANL: Aspergillus niger lipase 1.00 U/mg (Fluka 62294); HrLE: horse liver

esterase 250 U/mg (Fluka 46058); E1: Roche pig liver esterase; E2: Roche pig liver esterase; L7:

Roche pig pancreas lipase; PSBL2: Pseudomonas sp. Type B lipoprotein lipase 223 U/mg (Fluka

62336); MML: Mucor miehei lipase 1.3 U/mg (Fluka 62298); L2: Roche Candida Antarctica lipase

fraction B; L6: Roche Pseudomonnas sp. lipase; PSL: Pseudomonas sp. Lipoprotein lipase 1560

U/mg (Fluka 62335); RAL: Rhizopus arrhizus lipase 2 U/g (Fluka 62305); MME: Mucor miehei

esterase 1.2 U/mg (Fluka 46059); PSBL1: Pseudomonas sp. Type B lipoprotein lipase 85,000 U/mg

(SIGMA L-9656); CVL: Chromobacterium visc. lipoprotein lipase 2832 U/mg (Fluka 62333);

RML: Rhizomucor miehei lipase 0.51 U/mg (Fluka 62291); L3p: Roche Candida rugosa lipase

purified; HPL: hog pancreatic lipase 16.8 U/mg (Fluka 62300); L10: Roche Alcaligines sp. lipase;

CAL: Candida Antarctica 3.2 U/mg (Fluka 62299); HLE: horse liver esterase 0.74 U/mg (Fluka

46069); MJL: Mucor javanicus lipase 4.9 U/mg (Fluka 62304); BTE: Bacillus thermoglucodasium

esterase 0.082 U/mg (Fluka 46054); CLE: Candida lipolytica esterase 0.10 U/mg (Fluka 46056);

CCL: Candida cyclindracae lipase 2.4 U/mg (Fluka 62316); PCL: Pseudomonas cepacia lipase 48

U/mg (Fluka 62309); L5: Roche Candida Antarctica lipase. The following enzymes did not show

significant reactivity with 1a-15a: L3: Roche Candida rugosa lipase; TBE: Thermoanaerobium

brockii esterase 0.15 U/mg (Fluka 46061); BSE: Bacillus sp. Esterase 0.15 U/mg (Fluka 46062);

SCE: Saccharomyces cerevisiae esterase 2.2 U/g (Fluka 46071); WGL: Wheat germ lipase 0.08

U/mg (Fluka 62306); CLL: Candida lipolytica lipase 1.0 U/g (Fluka 62303); PRL: Penicillium

roquefortii lipase 151 U/g (Fluka 62308); RNL: Rhizopus niveus lipase 2.6 U/mg (Fluka 62310).
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Enzyme 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
L9 27.9 78% 36.3 81% 41.8 88% 30.9 77% 26.2 92% 52.1 80% 44.1 77% 47.7 84% 13.4 82% 17.9 77% 0.0 0% 16.7 87% 15.3 89% 17.1 95% 9.4 84%
L8 21.9 77% 34.7 82% 31.4 88% 27.4 84% 22.5 88% 46.0 78% 38.8 71% 45.2 76% 11.0 80% 14.5 70% 0.0 0% 12.5 82% 10.8 80% 9.3 88% 5.1 74%

ANL 26.1 90% 30.8 90% 30.5 93% 23.6 83% 16.3 100% 35.5 81% 2.1 81% 37.7 81% 12.0 95% 12.6 93% 0.0 0% 16.4 91% 14.6 87% 19.7 94% 9.3 79%
HrLE 27.7 79% 28.5 88% 11.6 79% 23.3 88% 12.5 82% 24.8 73% 9.0 73% 21.8 64% 8.5 79% 8.1 72% 1.3 38% 4.9 64% 5.1 70% 4.1 65% 2.5 59%

E1 5.8 79% 9.0 80% 5.1 77% 6.0 79% 7.0 70% 4.9 74% 6.6 66% 5.3 65% 4.5 83% 5.2 71% 0.3 6% 1.9 54% 3.4 70% 1.3 47% 1.0 47%
E2 4.9 68% 7.8 66% 4.4 65% 4.0 73% 4.7 65% 4.3 64% 7.1 66% 5.5 59% 3.7 71% 3.8 58% 0.5 19% 2.0 62% 3.1 68% 1.3 48% 0.9 41%
L7 6.3 68% 23.3 77% 12.2 86% 3.2 52% 5.5 74% 6.9 58% 4.0 50% 0.9 20% 2.9 64% 5.3 56% 0.0 0% 1.3 33% 2.6 44% 1.0 48% 0.8 31%

PSBL2 7.4 60% 6.6 59% 3.7 69% 2.1 52% 2.6 56% 3.0 43% 7.5 60% 3.9 53% 1.9 60% 5.5 62% 0.0 0% 2.3 67% 2.2 63% 1.9 60% 0.8 49%
MML 26.0 51% 21.6 37% 17.5 43% 4.8 25% 10.7 31% 9.1 29% 12.2 35% 7.9 34% 4.2 36% 6.6 53% 0.0 0% 2.8 37% 2.9 39% 2.7 42% 1.4 30%

L2 0.9 17% 5.8 30% 5.9 51% 20.8 51% 9.0 57% 30.8 49% 0.3 8% 0.6 12% 7.3 59% 3.3 28% 0.0 9% 0.2 0% 5.6 59% 1.9 45% 2.4 56%
L6 1.4 49% 1.3 37% 1.6 51% 0.7 23% 1.2 40% 1.9 30% 4.9 59% 2.4 49% 1.5 51% 4.6 55% 0.0 0% 2.5 53% 2.3 49% 1.2 50% 0.9 32%

PSL 1.0 31% 7.3 68% 1.8 54% 2.4 50% 2.4 64% 2.5 53% 0.2 6% 0.9 21% 1.5 59% 1.6 43% 0.0 0% 0.2 4% 1.0 39% 0.5 43% 0.3 28%
RAL 1.5 38% 4.7 43% 2.3 46% 1.5 26% 2.2 33% 2.0 23% 1.3 44% 0.8 29% 1.5 27% 4.5 59% 0.0 0% 2.1 45% 1.9 35% 2.1 51% 1.1 29%
MME 16.5 13% 19.1 15% 17.1 13% 8.0 16% 16.4 9% 16.4 10% 16.2 12% 16.8 10% 1.5 11% 6.7 20% 0.0 0% 1.0 8% 1.4 14% 0.8 13% 0.5 9%
PSBL1 1.0 20% 6.8 60% 2.0 54% 2.5 50% 2.3 51% 2.5 48% 0.3 7% 1.0 17% 1.5 48% 1.7 43% 0.0 0% 0.2 0% 1.0 40% 0.6 39% 0.3 32%
CVL 1.0 23% 3.2 56% 1.6 44% 1.4 30% 1.6 37% 1.7 21% 1.0 7% 1.0 13% 1.0 47% 1.8 44% 0.0 0% 0.5 17% 1.0 38% 0.6 35% 0.3 27%
RML 10.5 26% 7.4 18% 5.9 24% 1.5 15% 8.3 10% 6.9 8% 7.4 17% 7.2 11% 1.5 23% 2.4 20% 0.0 0% 1.2 15% 2.1 18% 1.7 21% 0.9 15%
L3p 1.6 17% 3.1 15% 4.1 22% 1.8 11% 2.2 19% 2.4 16% 3.5 23% 3.2 21% 1.5 16% 2.3 31% 0.0 0% 1.0 20% 1.7 15% 3.1 23% 0.4 13%
HPL 1.3 18% 4.1 27% 4.0 43% 1.2 14% 2.6 19% 2.6 18% 0.9 17% 0.2 0% 1.0 16% 1.0 13% 0.0 0% 0.4 4% 1.3 10% 0.6 7% 0.4 4%
L10 0.7 7% 3.0 27% 1.3 18% 1.4 15% 1.0 26% 1.6 7% 0.3 0% 0.9 8% 1.3 21% 5.1 25% 0.0 0% 0.4 0% 1.8 14% 0.7 15% 0.5 9%
CAL 0.3 16% 0.0 9% 0.5 16% 0.5 8% 0.9 9% 0.7 12% 1.0 12% 1.2 13% 0.8 16% 0.8 9% 0.0 0% 0.7 4% 0.5 11% 0.4 7% 0.3 10%
HLE 0.8 24% 1.0 23% 0.6 13% 0.7 11% 1.2 12% 0.6 13% 0.8 11% 0.3 0% 0.5 16% 0.3 7% 0.0 0% 0.2 0% 0.4 8% 0.1 11% 0.2 7%
MJL 1.2 12% 1.2 8% 0.6 4% 0.3 3% 0.8 3% 0.5 0% 1.5 19% 1.0 6% 0.5 4% 0.8 6% 0.0 0% 1.2 9% 0.9 0% 0.8 5% 0.5 4%
BTE 0.1 9% 0.2 5% 0.1 5% 0.2 5% 0.3 3% 0.2 0% 0.3 0% 0.2 0% 0.2 0% 0.4 7% 0.0 0% 0.2 4% 0.3 5% 0.4 8% 0.2 6%
CLE 0.2 4% 0.3 6% 0.2 0% 0.3 3% 0.4 0% 0.2 4% 0.2 0% 0.1 3% 0.2 5% 0.2 8% 0.0 0% 0.1 0% 0.2 0% 0.1 2% 0.1 13%
CCL 0.1 0% 0.2 0% 0.2 0% 0.2 5% 0.3 0% 0.0 0% 0.2 0% 0.2 0% 0.1 3% 0.3 0% 0.0 0% 0.1 6% 0.3 6% 0.2 16% 0.1 0%
PCL 0.2 4% 0.6 6% 0.5 2% 0.6 2% 0.7 4% 0.6 2% 0.0 3% 0.0 3% 0.3 3% 0.3 0% 0.0 0% 0.0 0% 0.2 3% 0.3 0% 0.0 0%
TBE 0.2 5% 0.4 10% 0.2 5% 0.3 7% 0.2 5% 0.0 7% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0% 0.0 0%
L5 0.0 0% 0.5 7% 0.2 4% 0.3 6% 0.4 1% 0.4 0% 0.0 0% 0.1 1% 0.2 3% 0.1 0% 0.0 0% 0.0 0% 0.2 0% 0.2 4% 0.1 0%
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Figure S1. Fluorescence assay of selected lipases and esterases under cocktails conditions with 1a-15a. Conditions: 30
µM cocktail (2 µM of each of 1a-15a) in aq. PBS pH 7.4 with 30% v/v DMSO, 50 µg/ml enzyme, 25°C. See also
legend of Figure 1.

Figure S2. RP-HPLC analysis of reaction products 1b-15b after enzyme reactions. Left trace: reaction with horse liver
esterase (HrLE), which converts all 15 substrates 1a-15a (products 1b-15b are numbered by elution order). Right trace:
reaction with Chiralzyme L9 (note that 11b is not formed). Assay conditions: 50 µM cocktail 1a-15a in aq. PBS with
30% v/v DMSO, 25°C, 2h. HPLC conditions see experimental section.
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NO2O2N

N OH

OH

C10H13N3O6    Mol. Wt.: 271.231b.
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2b.
NO2O2N

N
O OH

OH C12H17N3O7    Mol. Wt.: 315.28
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3b.
NO2O2N

N OH

OH

C12H17N3O6     Mol. Wt.: 299.28
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4b.
NO2O2N
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O OH

OH
C14H21N3O7     Mol. Wt.: 343.33
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C15H23N3O7       Mol. Wt.: 357.36
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NO2O2N
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OH C13H19N3O6      Mol. Wt.: 313.31
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7b.
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N OH

OH

C12H17N3O6     Mol. Wt.: 299.28
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C13H19N3O6         Mol. Wt.: 313.31



S17

9b.
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OH
C14H21N3O6    Mol. Wt.: 327.33
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10b.

NO2O2N

N

OH

OH
C14H21N3O6     Mol. Wt.: 327.33
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OH C14H21N3O6    Mol. Wt.: 327.33
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12b.

NO2O2N

N OH

OH

C16H17N3O6     Mol. Wt.: 347.32
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13b.

NO2O2N
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OH

OH
C15H23N3O6    Mol. Wt.: 341.36
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14b.

NO2O2N

N OH

OH

C18H21N3O6     Mol. Wt.: 375.38
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NO2O2N
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OH

OH
C19H23N3O6    Mol. Wt.: 389.4
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C30H27N3O7      Mol. Wt.: 541.55

1a.
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2a. C32H31N3O8   Mol. Wt.: 585.6
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C32H31N3O7   Mol. Wt.: 569.6
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C34H35N3O8   Mol. Wt.: 613.66
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C35H37N3O8   Mol. Wt.: 627.68
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C33H33N3O7   Mol. Wt.: 583.63
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C32H31N3O7   Mol. Wt.: 569.6
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C33H33N3O7   Mol. Wt.: 583.63
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C34H35N3O7   Mol. Wt.: 597.66
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C34H35N3O7   Mol. Wt.: 597.66
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C34H35N3O7   Mol. Wt.: 597.66
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C35H29N3O7   Mol. Wt.: 603.62
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C35H37N3O7   Mol. Wt.: 611.68
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C38H35N3O7   Mol. Wt.: 645.7
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C39H37N3O7   Mol. Wt.: 659.73
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