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Figure S1. Mass spectrometry analysis of PRWG(CgH3,), PRWG(CgH37),, RWG(CgH3,) and

RWG(CsH37), lipopeptides.
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Figure S2. Fluorescence intensity as a function of A) PRWG(CsH37), B) PRWG(CgHs7),, C)

RWG(CsH37) and D) RWG(CysHs,), concentration, considering the ANS excitation.
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Figure S3. Emission spectra for solutions with different concentration of A) PRWG(C3H3,), B)
PRWG(C18H37)2, C) RWG(C18H37) and D) RWG(C18H37)2, in presence of ANS.
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Figure S4. Emission spectra for water
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PRWG(C18H37), B) PRWG(C18H37)2, C) RWG(C18H37) and D) RWG(C18H37)2, considering the

intrinsic tryptophan emission.

P.R,W

Figure S5. Cryo-TEM images from 1 wt% solutions of P;R;W (1-5) and P,R,W (1-5).

S-6



Figure S7. TEM images of 1 wt% solutions of P,R,C (1-5).
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Table S1. Comparative results of the aldol reactions between p-nitrobenzaldehyde and
cyclohexanone catalysed by the lipopeptide mixtures in water and cyclohexanone / water
condition at native pH.?

o 0 O OH
Catalyst
5
H,O, r.t., 3 days
NO,
Entrya Sample ?:ltoalgos)t I(E;) )h C((:,Z‘)" anti:sync Entrya Sample ((Zrzt;lozs)t I:ez(? )h C((:,Z‘;' anti:sync
P.RW P.R,C
1 (6] 5 2 75.7 89:11 31 1 5 2 50.7 91:8
2 (2 5 2 78.8 93:7 32 @ 5 2 445 94:6
3 3 5 2 82.9 93:7 33 3 5 2 43.4 98:2
4 (C)] 5 2 91.5 93:7 34 “@ 5 2 39.3 93:7
5 (©)) 5 2 94.7 93:7 35 ©)) 5 2 50.9 93:7
P.R,W P.R,C
6 @™ 20 2 92.0 87:13 36 @® 20 2 732 75:25
7 (2) 20 2 86.2 88:12 37 (2) 20 2 49.6 86:14
8 3) 20 2 90.9 91:9 38 3 20 2 58.0 81:19
9 (C)] 20 2 92.5 81:19 39 @ 20 2 60.0 74:26
10 %) 20 2 86.7 85:15 40 (5) 20 2 53.7 93:7
P.RW
11 (¢Y) 20 6 95.9 85:15 - - - - -
12 (2) 20 6 94.1 90:10 - - - - -
13 3 20 6 90.3 89:11 - - - - -
14 4) 20 6 95.7 89:11 - - - - -
15 5) 20 6 94.0 91:9 - - - - -
P.R,W P:R,C
16 1) 5 2 47.6 91:9 41 1) 5 2 20.3 88:12
17 (2) 5 2 59.1 88:12 42 2 5 2 27.0 91:9
18 3 5 2 60.8 87:13 43 3 5 2 27.0 89:11
19 (C)] 5 2 66.4 92:8 44 @ 5 2 22.5 96:4
20 5 5 2 76.0 93:7 45 (©)) 5 2 24.5 93:7
P.R,W P.R,C
21 (€] 20 2 50.2 82:18 46 @ 20 2 457 73:27
22 2 20 2 68.8 78:22 47 2 20 2 42.8 75:25
23 3) 20 2 67.0 75:25 48 3 20 2 68.7 75:25
24 (O] 20 2 59.2 86:14 49 @ 20 2 61.6 64:36
25 %) 20 2 71.8 89:11 50 (5) 20 2 31.6 80:20
P.R,W
26 1 20 6 77.4 88:12 - - - - -
27 (2 20 6 91.8 81:19 - - - - -
28 3 20 6 88.6 86:14 - - - - -
29 (O] 20 6 85.7 88:12 - - - - -
30 5 20 6 88.8 91:9 - - - - -

2 The reactions were promoted at room temperature under vigorous stirring for 3 days, using 12 equivalents of
cyclohexanone, 1 equivalent of p-nitrobenzaldehyde, 5 and 20 mol% of catalyst;
b Excess water relative to cyclohexanone (v /v);
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¢ Conversion and diastereoselectivity were determined by "H-NMR analysis of the crude product.

(5)-2-((R)-Hydroxy(4-nitrophenyl)methyl)cyclohexan-1-one

OH

NO,

TH NMR (300 MHz, CDCl3): 6 8.22-8.18 (m, 2H, ArH), 7.51-7.47 (m, 2H, ArH), 5.49
(br s, 1H, CHOH of syn diastereoisomer), 4.90 (dd, J = 7.5 Hz, 3.0 Hz, 1H, CHOH of anti
diastereoisomer), 2.66-2.30 (m, 1H, CHCHOH), 2.66-2.30 (m, 2H, CH,C(0)), 2.16-1.24

(m, 6H, chex-H).

P,R;W 1-5mol%

0c28-2019

A
prodppm.ph CDCI3 {C:\Bruker\TOPSPIN § PH2019_jd 49)

C(s)
10.17

!

1

A(s)
5.49

!

B(d)
4.90

i

| Ht !
AL h{ JLH “J‘NL,

T T T T T T T T T T T T T
105 100 95 90 85 80 75 70 65 60 55 50 4

P,R,W 2 -5 mol%

0ct28-2019
G

prodppm. ph CDCI3 {C:\Bruken\TOPSPIN} PH2019|jp §6

C(s)
10.17

TR

3

f1 (ppm)

i

L é‘.‘:_l,
VWV ‘

1

5

B(d)
4.90

T T T T T T T T T
40 35 30 25 20 15 10 05 00

T T T T T T T T T T T T
105 100 95 90 85 80 725 720 65 60 55 50 4
1

ppm)

T
5

T T T T T T T T T
40 35 30 25 20 15 10 05 00

s ° 5 8 8 48883788 3£

5

S-9



P,R;W 3 -5 mol%

0ct28-2019
]

prodppm. ph COCI3 {C:\Broker\TOPSPIN) PH2019 §p S

C(s)
10.17

W

B(d)
4.90

A(s)
5.49

4
g

H 007
1003

T T T T T
105 100 95 90 85

P.R,W 4 - 5 mol%

0ct31-2019
M

Proton_4scans_rmk CDCI3

c(é)
10.17

010

8.0 75

PH2019_§

3

B(d)
4.90

A(s)
5.49

4 0oe—=
1005

T T T
105 100 95 9.0 85

P,R,W 5 - 5 mol%
;\wus»zms

protNPph CDCI3 {C:\Bruker\TOPSPI

Cls)
10.17

006

PH2019_jp_dpx 33

55 5.0
1 (om)

B(d)
4.90

Als)
5.49

100

0 sr=

45

©

5.0
f1 (ppm)



P,R,W 1- 20 mol%
(;12.8-2019

prodppm.ph COCI3 {C:\Bruker\TOPSPIN} AH2019.

C(s)
10.17

$

i

B(d)
4.90

Als)
5.49

100

T T T T T T
105 100 95 90 85 80

P,R,W 2 - 20 mol%

0ct28-2019

prodppm.ph CDCI3 {C:\Bruker\TOPSPIY} PH2019.

C(s)
10.17

018

@
o o1s=

g 5.0
f1 (ppm)

8(d)
4.90

Als)
5.49

T
45 40

T T
105 100 95 90 85 80 75

P.R,W 3 - 20 mol%

0ct28-2019
K

prodppm.ph CDO3 {C:\Bruker\TOPSPIN) PH2014

C(s)
10.17

o po

=
o=

Als)
5.49

F120

F110




P,R,W 4 - 20 mol%
3!.131-2019

Proton_dscans_mk CDCI3 {0:\nmrdafa} PH2019| jp_dpx 41

C(s)
10.17

010

B(d)
4.90

Als)
5.49

P,R,W 5 - 20 mol%

Aug08-2019
28

b}

protNP.ph CDCI3 {C:\Bruker\TOPSPIN} PH2019_jp_dgix 3

C(s)
10.17

018

B(d)
4.90

Als)

T T T T T T T T

T T
105 100 9.5 9.0 8.5

P;R;W 1 - 20 mol% water excess

0ct28-2019
c

prodppm.ph CDCI3 {C:\Bruker TOPSPIN} PH2019 jp2

Cls)
10.17

A(s)
5.49

o1

7 00z

B(d)
4.90

T
60 55 50
f1 (pom)

45
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Figure S8. Representative 'H NMR spectra of crude aldol products described in Table S1.
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