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HIGH RESOLUTION MASS SPECTROMETRY OF THE LIPOPEPTIDE
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Figure S1.  High resolution mass spectrometry of PRW-C16. Exact mass:

calculated: 681.4942; observed [M + H]+: 682.5057

Figure S2. Estimation on critical concentrations of PRW-C16 by UV-Vis 
spectrophotometry at different concentrations.
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SAXS MODELING

The total scattering intensity from a sample containing a collection of identical 

particles is given by:

𝐼(𝑞) = 𝑁(∆𝜌)²𝑉²[𝑃(𝑞) × 𝑆(𝑞)]                  (1)

where N accounts for the concentration of particles in the medium, V is related to their 

volume and is the electron contrast between particles and solvent.  P(q) is the form 

factor associated to electron density profile of scatterers and S(q) is the structure factor 

describing inter-particle correlation. In the dilute regime, S(q) → 1 and scattering 

intensities can described only by the form factor of the particles.

Spherical shell form factor:

The form factor of a homogeneous sphere is given by:1, 2

𝑃𝑠𝑝h(𝑞,𝑅) =  |3[sin (𝑞𝑅) - 𝑞𝑅𝑐𝑜𝑠(𝑞𝑟)]
(𝑞𝑅)³ |2             (2)

Figure S3. Scheme of the spherical shell used for deriving the core-shell model used in 

the fitting of SAXS data, with the respective parameters. 
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The form factor of a spherical shell, schematically represented in Fig. S2, is 

straightforwardly obtained by subtracting a spherical core with different electron density 

contrast:

𝑃𝑠h𝑒𝑙𝑙(𝑞,𝑅,Δ𝑆,Δ𝜂𝑐,Δ𝜂𝑆) =   

 

 16𝜋²|(𝑅 + Δ𝑆)3Δ𝜂𝑆
𝑠𝑖𝑛𝑞(𝑅 + Δ𝑆) - 𝑞𝑅𝑐𝑜𝑠(𝑞𝑅)

[𝑞(𝑅 + Δ𝑆)]3 -  𝑅³Δ𝜂𝐶
sin (𝑞𝑅) - 𝑞𝑅𝑐𝑜𝑠(𝑞𝑅)

(𝑞𝑅)³ |2

        (3)

Mass fractal form factor:

In the case of irregular aggregates, the form factor has been described by a mass 

fractal geometry.3, 4 In this case, scattered intensities are generally given by:5, 6

𝐼(𝑞) =  4𝜋
∞

∫
0

𝑔(𝑟)𝑟²
𝑠𝑖𝑛⁡(𝑞𝑟)

𝑞𝑟
𝑑𝑟            (4)

where:

 𝑔(𝑟) ~ 𝑟𝐷 - 𝑑 h(𝑟,𝜉)                           (5)

D is the fractal dimension of aggregates and d is the spatial dimension.6  is h(𝑟,𝜉)

the so-called cut-off function and it accounts for the electron density describing the 

perimeter of the aggregate. In the case of the form factor used in this work, the cut-off 

function has been chosen to be Gaussian:3, 6

h(𝑟,𝜉) ~  𝑒𝑥𝑝[ - (𝑟
𝜉)2]                  (6)

With:
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𝜉² =  
4𝑅2

𝑔

𝐷
                   (7)

Substitution of equations (5)-(7) into equation (4) leads to:6 

𝐼𝑓𝑟𝑎𝑐(𝑞) =  𝑒𝑥𝑝[ -
𝑞²𝑅2

𝑔

𝐷 ]𝐹1
1[3 - 𝐷

2
, 
3
2

,
𝑞²𝑅2

𝑔

𝐷 ]                      (8)

Where is the confluent hypergeometric function of the first kind.7, 8 𝐹1
1 

Hard spheres structure factor:

In concentrated samples, interactions between scattering centers appear in the 

medium and a structure factor needs to be introduced for describing inter-particle 

correlations. Here, we have chosen a hard sphere structure factor considering a potential 

of impenetrable spheres with radius RHS:

𝑈(𝑟) =  
∞ 𝑓𝑜𝑟 0 < 𝑟 <  𝑅𝐻𝑆                                                                           (9)

0 𝑓𝑜𝑟 𝑟 > 𝑅𝐻𝑆                                                                                                                                 

The model, calculated in the Percus-Yenick approximation,1, 9, 10 is given by:

𝑆𝐻𝑆(𝑞, 𝑅𝐻𝑆,𝑓𝑝) =  
1

1 + 24𝑓𝑝

𝐺(𝑓𝑝,𝑅𝐻𝑆 𝑞)

𝑅𝐻𝑆𝑞

                                                       (10)

In equation (10), fp is the volume fraction of particles and G is given by:
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𝐺(𝐴)

=  𝛼
sin (𝐴) ‒ 𝐴𝑐𝑜𝑠(𝐴)

𝐴²
+ 𝛽

2𝐴𝑠𝑖𝑛(𝐴) + (2 ‒ 𝐴2)cos (𝐴) ‒ 2
𝐴³

+  𝛾
‒ 𝐴4 + 4[(3𝐴2 ‒ 6)𝑐𝑜𝑠𝐴 + (𝐴3 ‒ 6𝐴)𝑠𝑖𝑛⁡(𝐴) + 6

𝐴5

             (11)

The coefficients  and  are given by:

𝛼 =  
(1 + 2𝑓𝑝)2

(1 ‒ 𝑓𝑝)4
                                                                                                             (12) 

𝛽 =  ‒ 6𝑓𝑝

(1 +
𝑓𝑝

2)²

(1 ‒ 𝑓𝑝)2
                                                                                                (13)

𝛾 =  
𝛼𝑓𝑝

2
                                                                                                                          (14)
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SMALL-ANGLE NEUTRON SCATTERING (SANS) DATA

Figure S4. SANS profile from a 15 mM PRW-C16 solution prepared into D2O. 

Parameters arising from model fitting are displayed in the figure and they exhibit 

correspondence with values shown in Table 1 of the main text. Fit has been made with 

the core-shell form factor described in Eq. (3), convoluted with the hard spheres 

structure factor shown in Eq. (10).
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DLS ASSAYS

Dynamic light scattering assays were performed using a solution containing 

lipopeptides at a concentration of 15 mM. To overcome inter-particle interactions, and 

thus keep validity of the dilute model used for determining hydrodynamic radii, we 

introduced NaCl at a concentration of 80 mM to screen electrostatic charges responsible 

for inter-micelle repulsion.

Figure S5. Dynamic light scattering data from a 15 mM lipopeptide solution. 

Hydrodynamic radii were found averaging around 3.4 nm and polydispersity of ~12 %. 
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MOLECULAR DYNAMICS SIMULATIONS

Figure S6. Radial distribution functions (g(R)) for water (panel A) and water 

cyclohexanone mixtures (panel B). All g(r) were computed with respect to carbon 15 

(C15) from PRW-C16. C15-Pro(N) (gray) refers to the distribution related to the 

C15/Proline nitrogen pair, C15-Arg(NE) to C15/Arginine sidechain nitrogen pair, C15-

Trp(N) (yellow) to C15/Tryptophan sidechains nitrogen pair, C15-Wat(O) (blue) to 

C15/Water oxygen pair and C1-C15 (red) to C1/C15 pair from PRW-C16 alkyl’s chain. 

No intra-molecular pairs were considered when computing the RDFs.
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Figure S7. Radial distribution functions (g(R)) for a simulation using a water 

cyclohexanone mixture (simulation B). All g(r) were computed with respect to carbon 

15 (C15) from PRW-C16. C15-CHN (red) refers to the distribution related to the 

C15/cyclohexanone oxygen pair while C15-PRO(N) (gray) refers to the distribution 

related to the C15/Proline nitrogen pair.

Figure S8. Cyclohexanone distribution in the simulation box from simulation B after 50 

ns. The cyclohexanones were drawn using a bond representation in red and in green 

depending on their distance from the alkyl chains. The alkyl chains were drawn using a 

surface representation in pink.
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SPECTROSCOPIC AND CHIRAL-HPLC ANALYSIS FOR THE ALDOL 
PRODUCT
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Figure S9. 1H NMR spectrum of the crude aldol product (CDCl3, 300 MHz).
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Figure S10. 13C NMR spectrum of the aldol product (CDCl3, 50 MHz).
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Spectroscopic Data

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

OHO

NO2

1H NMR (300 MHz, CDCl3): δ 8.22-8.18 (m, 2H, ArH); 7.51-7.47 (m, 2H, ArH); 5.47 

(br s, 1H, CHOH-syn); 4.89 (dd, J = 7.5 Hz, 3.0 Hz, 1H, CHOH-anti); 4.08 (d, J = 3.0 

Hz, 1H, CHOH-anti); 3.21 (d, J = 3.0 Hz, 1H, CHOH-syn); 2.66-2.30 (m, 1H, 

CHCHOH); 2.66-2.30 (m, 2H, CH2C(O)); 2.16-1.24 (m, 6H, chex-H).

13C NMR (50 MHz, CDCl3): δ 214.9 (C=O); 148.5 (ArC); 147.7 (ArC); 128.0 (2 x 

ArCH); 123.7 (2 x ArCH); 74.1 (CHOH); 57.3 (CHCHOH); 42.8 (CH2); 30.9 (CH2); 

27.8 (CH2); 24.8 (CH2).

Table S1. 1H NMR CHOH (δ ppm) and HPLC conditions and retention times for the 

aldol product.11

1H NMR

(CDCl3, -CHOH, δ ppm, J Hz)
HPLC

syn anti Column
Eluent and 

Flow rate

syn

t (min)

anti

t (min)

5.47 (br s)

4.89

(dd, J = 7.5 Hz, 

3.0 Hz)

CHIRALPAK 

AD-H

Hexane/2-

propanol 

(90/10);

1.0 mL/min

17.297 (minor)

21.520 (major)

23.331 (2S, 1’R)

30.937 (2R, 1’S)
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Diastereomeric ratio determined by 1H NMR spectroscopic analysis
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Enantiomeric excess determined by chiral-phase HPLC analysis

Racemic
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