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General Information

All the reagents used in this study were obtained from commercial supplier and

used without further purification unless otherwise noted. The quantitative analysis
was performed on a gas chromatograph system (Agilent 7890A). High resolution mass
spectra (HRMS) were performed on Agilent Acrrurate-Mass Q-ToF LC/MS 6520 mass
spectrometer with electron spray ionization (ESI) mode. The microflow system was
supplied by Ehrfeld Mikrotechnik BTS and made up mainly of microreactors, LH25 slit-

plate type mixers and plunger pumps.

Experimental procedure

Preparation of DCL 1
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Reaction conditions: solution 1: 50 mM of palmitic acid and 10 mM of alcohols in hexane, flow rate 0.061 ml/min; solution 2: 0.2 mM of sulfuric
acid and 10 mM of BSA in distilled water,flow rate 0.061 ml/min. Microreactors: T= 50°C, volume = 3.66 ml, 7.32 ml, 10.98 ml, 14.64 ml

Stock mixed solution of palmitic acid (50 mM) and alcohols (10 mM), namely solution
1, was freshly prepared in hexane. Stock mixed solution of sulfuric acid (0.2 mM) and
BSA (10 mM), namely solution 2, was freshly prepared in distilled water. The flow
velocity of solution 1 and solution 2 was respectively 0.061mL/min. The two flows
were pumped into a LH25 slit-plate type mixer, followed by entering into the
microreactors with different volumes (volume = 3.66 ml, 7.32 ml, 10.98 ml, 14.64 ml )
at 50 °C. After different residence time (0.5h, 1h, 1.5h, 2h), the reaction mixture was
then detected by GC.

Preparation of DCL 2
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Reaction conditions: solution 1: 50 mM of palmitic acid and 10 mM of alcohols in hexane, 1ml ; solution 2: 0.2 mM of sulfuric acid
and 10 mM of BSA in distilled water, 1 ml; T = 50°C.

Stock mixed solution of palmitic acid (50 mM) and alcohols (10 mM), namely solution
1, was freshly prepared in hexane. Stock mixed solution of sulfuric acid (0.2 mM) and
BSA (10 mM), namely solution 2, was freshly prepared in distilled water. Solution 1 (1
mL) and Solution 2 (1 mL) were combined in an Eppendorf tube, followed by stirring
for different time at 50 °C. The reaction mixture was then detected by GC.

Preparation of DCL 3
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Reaction conditions: solution 3: 10 mM of carboxylic acids and 15 mM of alcohols in hexane, flow rate 0.061 ml/min; solution 4: 1.5 mM of sulfuric
acid and 10 mM of BSA in distilled water,flow rate 0.061 ml/min. Microreactor:T = 50°C, volume = 7.32 ml.

Stock mixed solution of carboxylic acids (10 mM) and alcohols (15 mM), namely
solution 3, was freshly prepared in hexane prior to use. Stock mixed solution of sulfuric

acid (1.5 mM) and BSA (10 mM), namely solution 4, was freshly prepared in distilled
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water prior to use. The flow velocity of solution 3 and solution 4 was respectively
0.061mL/min. The two flows were pumped into a LH25 slit-plate type mixer, followed
by entering into a 7.32 ml microreactor at 50 °C. After a residence time of 1 h, about
25 uL of the reaction mixture was collected and purified by a suitable size-exclusion
column. MeOH (75 pL) was added into the eluent and the mixture was centrifuged at
1000 g for 4 min, and then the supernatant was detected by HRMS.

Preparation of DCL 4

o GroupA 77777777 3 777777777 GroupB 7777777 BSA Incubatio>n N 1)denatur>e V\i
1 D ! + | [ A~
124 carboxylic acids ! * ; 22 alcohols | * H,SO, 2)HRMS 12 (?
S S / ethyl palmitate
\ Y J Solution 4
Solution 3 (1mi) 50°C
(1ml)

Reaction conditions: solution 3: 10 mM of carboxylic acids and 15 mM of alcohols in hexane, 1 ml; solution 4: 1.5 mM of sulfuric
acid and 10 mM of BSA in distilled water, 1 ml. T = 50°C, 12h.

Stock mixed solution of carboxylic acid (50 mM) and alcohols (60 mM), namely
solution 3, was freshly prepared in hexane prior to use. Stock mixed solution of sulfuric
acid (1.5 mM) and BSA (10 mM), namely solution 4, was freshly prepared in distilled
water prior to use. Solution 3 (1 mL) and Solution 4 (1 mL) were combined in an
Eppendorf tube, followed by stirring for 12h at 50 °C. About 25 uL of the reaction
mixture was taken out and purified by a suitable size-exclusion column. MeOH (75 uL)
was added into the eluent and the mixture was centrifuged at 1000 g for 4 min, and

then the supernatant was detected by HRMS.

GC chromatograms of dynamic combinatorial library (DCL 1)
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Reaction conditions: solution 1: 50 mM of palmitic acid and 10 mM of alcohols in hexane, flow rate 0.061 ml/min; solution 2: 0.2 mM of sulfuric
acid and 10 mM of BSA in distilled water,flow rate 0.061 ml/min. Microreactors: T= 50°C, volume = 3.66 ml, 7.32 ml, 10.98 ml, 14.64 ml



Table S1: GC peak area (A%) of each compound at different residence time in
microflow mode

In microflow mode

Entry 0.5h lh 1.5h 2h
Al 8.85% 9. 13% 8.05% 1.92%
AlBI 18.77% 9.67% 9.56% 9.43%
AlB2 38.96% 58.74% 60.30% 60.18%
AlB3 17.88% 10.88% 10.85% 10.99%

AlB4 15.53% 10.97% 11.24% 11.47%

Figure S1. 0.5h in DCL1
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Figure S2. 1h in DCL1

FID1A, #i# % 5 (DEF_GC 2018-11-14 20-32-5612.D)

"] !

450

13.530

400

15.851

350
300

250

20,696

200

150

14.820

100

/|

K ‘

0 ] g S USRS | .| S| A,iL 7
T T T T T T T
25 5 75 10 125 15 175

T
20




Figure S3. 1.5h in DCL1
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Figure S4. 2h in DCL1
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GC chromatograms of dynamic combinatorial library (DCL 2)
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Reaction conditions: solution 1: 50 mM of palmitic acid and 10 mM of alcohols in hexane, 1ml ; solution 2: 0.2 mM of sulfuric acid
and 10 mM of BSA in distilled water, 1 ml; T = 50°C.

Table S2: GC peak area (A%) of each compound at different reaction time in
batch mode

Figure S5. 6h in DCL2
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Figure S6. 12h in DCL2
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Figure S7. 18h in DCL2
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Figure S8. 24h in DCL2
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Reaction conditions: solution 3: 10 mM of carboxylic acids and 15 mM of alcohols in hexane, flow rate 0.061 ml/min; solution 4: 1.5 mM of sulfuric
acid and 10 mM of BSA in distilled water,flow rate 0.061 ml/min. Microreactor:T = 50°C, volume = 7.32 ml.
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HRMS of solution from DCL 4
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Reaction conditions: solution 3: 10 mM of carboxylic acids and 15 mM of alcohols in hexane, 1 ml; solution 4: 1.5 mM of sulfuric
acid and 10 mM of BSA in distilled water, 1 ml. T = 50°C, 12h.
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