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Hydrogen Bonding Interactions
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Figure S1. Graph of the number of hydrogen bonds as a function of number of trapped decane
molecules. All values are averaged over 5 ns trajectory, 500 data frames each.

Free Energy Calculations

Figures S2-S9 present the probability distributions for the reversible annihilation as well as the free

energy change of trapped decane from micellar systems.
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Figure S2. Free energy calculation for N30(D1).
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Figure S3. Free energy calculation for N30(D8).
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Figure S4. Free energy calculation for N50(D1).
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Figure SS. Free energy calculation for N5SO(D11).
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Figure S6. Free energy calculation for N50(D13).
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Figure S7. Free energy calculation for N50(D15).
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Figure S8. Free energy calculation for N50(D17).



ParseFEP: Probability distribution sheet 1 ParseFEP: Probability distribution sheet 2

sa00 T T I_“WJ LML Lst TTT T Jaso T T7TTH ss0fF T T 1T [ 7T 4600 T T T T qaoF T T 11
2200 — 2100 Azm— - 20 T 2200~ 2000 Bt 2200~ U]
0000 L 1.1 000 L | 0000 L 0000 LL 1 10
9402000204 5302000201 ** 230200020 ~ Mmoozm 9601020002 ny
sa00 T T T LT 4600 T T TTTH 5400 T > 4600 4800 4800 ] TTIRT %
i i i L i i S
2700 — 23001~ 2700 — > 2300 — 2400~ 2400 o>
| ~ 1 ~
0000 3 %504:0200 02 °°°'? 604020002 ° :*u %3402 00 02 0% -awuzon 52 ) V"u
200 TTTITT [ERRRARNRATAL 1400
1200 L 3800~ 3 ;
2100 23001~ 7 1900 > 2200~ >
owg Lk] g1 oLt L] S A S
pos: TamReRtozsez % ocainmonzos .mozom owmooz .4?2?032 o3 *osor 020002 042200 02 01
4600 4600 9 5400 [T 1400~  s200 T 5600
2400 24001~ ~ 2300 — 2300~ 2700 22001 2100 2800 —
0,000 1 1 0,000 /I N 0,000 1 1 1l
%8040200 02 04020002 04°%%30200 02 04 " 0804020002 Ar90055 07 i rsaTezares Posareneozos *®%3 oL 00 0 0
AU (kcal/mol) AU (kcal/mol)
ParseFEP: Probability distribution sheet 3 ParseFEP: Probablllty distribution sheet 4
S800FTTTTT T T] T 5400 T T 7 T 6600 =T 7T 77 ™ gp00 7 * T " T L 1] a0 T T T 7T sm_l'\l ] 5400 T T T T [ ML B B PR
H L t [ [ L 1 so00l- N
2900~ 27001~ ~ 3300~ | 2600~ — 2700~ 2600 2700 zm; ]
0.000 1AL 0.000 I 0.000 I} 1 1.l Il 1 1
uuuuzoooz 3020002 03 **3702 00 02 04°™ 2402 00 02 ) o2 no oz 3az000z 047 23 02 55°02 *™o1 93 00 07 04 ~
5,600 = 4800 TTTITT s200 T T 71 ' sa00F T7 17 17 I, m) 5. TS F = 6200 FTTTTTIT S,
I i i S i i S
2800 (— 2400~ - 2600 — 2700 — - > - 3100 — - >
0000, Lolade 1R 000 1 1% 4000 L — T " L —
- 4 02 Do nz 04 -0.604020002 04 02 00 02 04 0604020002 “04 02 00 02 04 ~0.40.20.20.0.00.10.20.3
o100 FPP P s soo e Pt F o SRR S AT o T T TR o
- u‘/\ T ] g - AA_A B
L S S
0000 y ol 0000 Lr L A 0000 1oled ) NN " Lot =
23030002 04 047020002 04 »unauznooz %06:04020002 F EYE ° %0801+
6200 5600[T " T ' T3 1- 5600 5600 T T T = T 6, TTTTET oo = T 11
L L 5000 H ot [
2100~ 2800 — 2800~ 2800~ - 200 2300~ ~ 2500 2200~ m
0000 I 0000 0000 (i L N N L
00 -02 00 02 04 04 02 I)O 02 0.4 - 0200 02 04 -04-0200 02 04 0600020002 wnmzunoonzo: nb 04 0200 02 -06-04-0200 02
AU (kcal/mol) AU (kcal/mol)
ParseFEP: Probability distribution sheet 5 ParseFEP: Probability distribution sheet 6
5600 T ' 1 = S800FTTTTTTT 5.600 FFrT 1T 1 T
L L L | 4000~
2800}~ ~ 29001 3 L J 2000
0000 L0 | Lo Y I
01290 02 04" e 2o nms "™ 041 %803 %8000+ ozoooz 08 wznonz ~
a“"‘7‘*!'|'|'1'!I [T T a0 FTTTTTTTI S,
3.400 = 2300 — —{ 23001~ - 2500~ . >
Tl Al L il Ll . L i L A ~
0090 mmnnonn 1900 5302 00 02 ; 04020002 0090, 39 604020002 080804020002 °%% sos\mozonoz 0504 =
5800 5600 T T 7T 1 5400 T AT = 2600 T TTT T IRERE 4600 T Ny
2900 2800~ ﬂ— 2700 1.800 — 1700~ 2300 ’S
0000 1 200 1.1 | I Lily (M) S
-noocnaoooa %0200 02 04 030200 02 940200020 %2071510.08 00 0806040200 oa-eonzoone °
5.600 T 5. T sa00 T TTTTT 0 7400 T TTTTT [rT7T7T71] 2800 2400 F T7T 1
r [ - r 2800 t [ 3.000— i1
2800 — r | 22001~ — 2700 — a0 1400~ 1200 1500
Lo 1 1 4 000 18] g0 Lol il 0000 Ly Ludd | 1 PRI\ IS P | (PN I ol
062040200 02" 930200 02 04°°® 0803020002 "*%0806:04.0200 02 %015100500 *roomsonp02 " *%015100500 °°%0-15100500
AU (kcal/mol) AU (kcal/mol)

ParseFEP: Probability distribution sheet 7

2700 LTI TTTTTTT TTTTTTTTTY 4goo T 17T 1.800 FTTTTTTTTTY
1.800 [~ N 1200 1200~ -
0.900 [~ 0700~ 0.600 - 0.600 [~
Lilol 1 1l 1l ) I Lalal
"30252015100800 3025201510000 4030 20-10 00 3025201510020

ParseFEP: Summary

6.000

4.000

(lowyeoy) HV

Figure S9. Free energy calculation for N50(D19).

10



Appendix

Insight into the relative size and shape of the aggregates was obtained from the radius of gyration.

By constructing the radius of gyration tensor for each aggregate defined as the following

rirj. (D

1

M=

R

1
N3

i

where N is the total number of atoms belonging to an aggregate and r; = (x;,y;,z;) | is the position
column vector of the /" atom in the center of mass coordinate system (i.e. Zi’L ri = 0). Following
the description presented by Daful et al.! the radius of gyration tensor is diagonalized to obtain
the principle moments of the gyration tensor. These are the eigenvalues R;» 3 which are then
ordered such that Ry > R, > R3. The eigenvalues uniquely classify the shape of a given aggregate
since R| > Ry =~ Rz is characteristic of a cylinder, R; ~ R, ~ Rz is characteristic of a sphere,
and Ry ~ R, > Rj3 is representative of a disk. Two ratios of the eigenvalues, ¥ = (R,/R;)?* and
¢ = (R3/R;)? are utilized to effectively classify the shape of a given aggregate. If y~ 1 and { ~ 1
the shape is close to spherical, while if both Y= 0 and { ~ 0 the shape is close to cylindrical, and if
Y~ 1 and { = 0 the shape is roughly a disk. This scheme is useful since it is represented visually
as a 2D contour plot as and can quickly and easily describe a micellar system. A schematic is

presented in Figure S10.
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Figure S10. A schematic overview of the contour map used to classify aggregate shape. The three
colored regions correspond to the three broad classes of shapes encountered in this work: red-spherical,
blue-cylindrical, and green-disk. The white triangular region corresponds to an intermediate state. It
should be noted that in practice no samples should exceed the bold black lines of the large triangle since
both y and { are the squares of the ratios of the principle moments, but that this is an artifact of kernel
density estimation.

Figure 5 shows the results of the analysis of the radius of gyration for four representative ag-
gregates, N11(D2), N48(D7), N52(D7), and N61(D27) where N is the number of Rha-C10-C10
molecules and D is the number of decane molecules. It is evident from the figure that as the overall
size of the aggregate increases, the peak shifts towards the lower left of the contour map, which
corresponds to a cylindrical shape. The smaller aggregate N11(D2) (a) briefly samples disk like
conformations while the largest structure N61(D27) (d) is strictly cylindrical. It should be noted
that no samples should exceed the triangular boundaries since both y and { are the squares of the
ratios of the principle moments, but that this is an artifact of kernel density estimation. The major-
ity of the structures sampled were in the cylindrical region. Smaller, premicellar aggregates (total

size < 20) are highly eccentric and sample larger regions of conformations.
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