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Figure 1S. Hydrogen-bonded sheets in (a) L-proline (CSD refcode PROLIN)!, (b) (5R)-cis-5-
(3-Methylbutyl)pyrrolidinium-2-carboxylate (GULCUM)?,  (c) N-(2-pyrimidylmethyl)-r-
alanine (QURSIG),®> and N* N¢ Né-tri(cyanoethyl)-L-lysine (VEQZIB).* Large hydrophobic
groups are shown as small spheres.

Figure 2S. Hydrophobic surface in the structure of L-Val.?
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Synthesis

All N-alkylated amino acids were synthesized using the general method reported by Bastide
and co-workers and Ohfune and co-workers, i.e. by reductive amination of acetone or
benzaldehyde (in the case of NBnV) with the corresponding proteinogenic amino acids.®!°
Sodium cyanoborohydride (NaBH3CN) was used as reducing agent and MeOH as solvent.

N-Isopropyl-L-valine, NiPrV. r-valine (2.586 g, 100.0% purity, 22.07 mmol, 1.000 eq.) was
suspended in MeOH (28 mL) and sodium cyanoborohydride (0.831 g, 99.3% purity, 0.825 g
NaBH;CN, 13.1 mmol, 0.595 eq.) added at room temperature. Remains of sodium
cyanoborohydride were dissolved in MeOH (5 mL) and the solution added to the suspension
of L-valine. Next, acetone (1.412 g, 99.9% purity, 1.411 g CH;COCHs;, 24.29 mmol, 1.100
eq.) was added over 1 min at room temperature. The reaction bottle was then equipped with a
rubber septum and an empty balloon and the reaction mixture stirred for 19 h 30 min at room
temperature. The reaction mixture was subsequently filtered under suction. The filtrate was
used twice to wash out remaining solid material in the reaction bottle. The collected solid was
washed with MeOH (4 x 7 mL), dried under suction for 20 min, transferred to a round
bottomed flask and dried under reduced pressure on a rotary evaporator for another 45 min
(bath temperature: 60°C, puin < 4 mmHg), affording the title compound as a white powder
(1.201 g, 34%).

N-Isopropyl-p-valine. The title compound was prepared completely analogously to NiPrV,
with which it was mixed for crystallization of the racemate NiPrVR.

N-Isopropyl-L-phenylalanine, NiPrF. L-phenylalanine (3.000 g, 100.0% purity, 18.16 mmol,
1.000 eq.) was suspended in MeOH (10 mL) and sodium cyanoborohydride (0.684 g, 99.3%
purity, 0.679 g NaBH;CN, 10.81 mmol, 0.595 eq.) added at room temperature. Remains of
sodium cyanoborohydride were dissolved in MeOH (5 mL) and the solution added to the
suspension of r-phenylalanine, followed by the addition of more MeOH (12 mL). Next,
acetone (1.162 g, 99.9% purity, 1.161 g CH;COCHj3, 19.99 mmol, 1.101 eq.) was added over
1 min at room temperature. The reaction bottle was then equipped with a septum and an
empty balloon and the reaction mixture stirred for 24 h at room temperature. Because the
reaction mixture formed a thick mass the bottle was manually swirled several times. The
reaction mixture was subsequently filtered under suction. The filtrate was used twice to wash
out remaining solid material in the reaction bottle. The collected solid was then washed with
MeOH (4 x 5 mL), dried under suction for 20 min, transferred to a round bottomed flask and
dried under reduced pressure on a rotary evaporator for another 45 min (bath temperature:
60°C, pmin < 6 mmHg), affording the title compound as a white powder (3.349 g, 89%).

N-Isopropyl-L-leucine, NiPrL. r-leucine (2.383 g, 99.8% purity, 2.378 g r-leucine, 18.13

mmol, 1.000 eq) was suspended in MeOH (10 mL) and sodium cyanoborohydride (0.685 g,

99.3% purity, 0.680 g NaBH;CN, 10.8 mmol, 0.597 eq.) added at room temperature. Remains

of sodium cyanoborohydride were dissolved in MeOH (5 mL) and the solution added to the

suspension of rL-leucine, followed by the addition of more MeOH (12 mL). Next, acetone

(1.160 g, 99.9% purity, 1.159 g CH;COCH3;, 19.95 mmol, 1.100 eq.) was added over 2 min at
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room temperature. The reaction bottle was then equipped with a septum and an empty balloon
and the reaction mixture stirred for 23 h 30 min at room temperature. Because the reaction
mixture formed a thick mass the bottle was manually swirled several times. The reaction
mixture was subsequently filtered under suction. The filtrate was used four times to wash out
remaining solid material in the reaction bottle. The collected solid was dried under suction for
45 min, transferred to a round bottomed flask and dried under reduced pressure on a rotary
evaporator for another 4 h 30 min (bath temperature: 60°C, puin < 3 mmHg), affording the
title compound as a white powder (2.676 g, 85%)

N-Benzyl-L-valine, NBnV. L-Valine (2.344 g, 100.0% purity, 20.01 mmol, 1.000 eq.) was
suspended in MeOH (20 mL) and sodium cyanoborohydride (0.887 g, 99.3% purity, 0.881 g
NaBH;CN, 14.0 mmol, 0.701 eq.) added at room temperature. Remains of sodium
cyanoborohydride were dissolved in MeOH (5 mL) and the solution added to the suspension
of r-valine. Next, benzaldehyde (2.352 g, 99.4% purity, 2.338 g C¢HsCHO, 22.03 mmol,
1.101 eq.) was added over a period of 2 min at room temperature. Remains of benzaldehyde
were dissolved in MeOH (5 mL). Starting 5 min after the bulk of benzaldehyde had been
added, the solution was then added to the reaction mixture over 1 min. The reaction bottle was
then equipped with a rubber septum and an empty balloon and the reaction mixture stirred for
22 h 45 min at room temperature. Because the reaction mixture formed a thick mass the bottle
was manually swirled several times. The reaction mixture was subsequently filtered under
suction. The filtrate was used three times to wash out remaining solid material in the reaction
bottle. The collected solid was then dried under suction for 60 min, transferred to a round
bottomed flask and dried under reduced pressure on a rotary evaporator for another 45 min
(bath temperature: 60°C, puin < 3 mmHg), affording the title compound as a white powder
(2.826 g, 68%)).
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