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SI-C5(A) 1.78 1.77
SLC2(A) 1.82 1.80
C-N3 (A) 1.36 1.33
N3-Ce (A) 1.44 1.45
Ce-CP (A) 1.54 1.53

Angle C2-81-C3 (%) 91.9 91.7

Figure S1. Comparison of DFT calculated geometry and single crystal structure of DL-
phenylalanine-NTA with 3-D tube structure (hydrogen atoms are omitted for clarity),
selected bond lengths and angles. The X-Ray result shows that DL-phenylalanine-NTA
is cocrystal, and here only L-isomer is demonstrated to estimate reliability of DFT

calculations.



a
b~ Br

CHCl; Sar-NTA Sar-NTA

a bL
. | B PR

~ -+
(@)
(&)
FAN
w
N
N
o

0 (ppm)
Figure S2. 'H NMR spectrum of EtBr produced in preparation of sarcosine-NTA (Sar-
NTA) mediated by PBr;. The Sar-NTA was prepared according to the report with the

assignment of protons.!



Table S1. DFT calculated AGs on ring-closing pathway of Ala-NTA with PBr; and PCl;
using M06-2X/6-311++G(d,p), B3PW91/6-311++G(d,p) and BHandH/6-311++G(d,p)

AGrs; c1 —AGrs; AG; ¢ -AG,
M06-2X/6-311++G(d,p) +1.5 +0.5
B3PW91/6-311++G(d,p) +0.6 +0.6
BHandH/6-311++G(d,p) +1.7 +1.6

According to RRKM theory,? a AG difference of 1.5 kcal/mol means a reactivity
difference ki / kgow = €xp (AAG/RT) = 13 at room temperature which is not negligible

in experiments.

intramolecular pathway
1 H,
HG 7 H--0 o
Hn.M +854 H3C ; -72.9 H3C%
N S N S N R
H’ W< H’ \\< H’ ‘\<
0] o] 0]
Ala-NTA Ala-NTA-enol-TS Ala-NTA-enol
intermolecular pathway )
Br—H 1
0 B H‘o i
HaG o2 LB B
Hu +38.3 H 2 C ey~ -24.5 2 %
NW(S — |3 g| — S
. N
H N 5
o) H \‘g L \\SJ
Ala-NTA-e Ala-NTA-enol-TS-e Ala-NTA-enol-e

Figure S3. DFT calculated enol transformation of Ala-NTA with AG (kcal/mol) under

M06-2X/6-311++G(d,p) in DCM via intra- and intermolecular pathways.



Optimized geometries by M06-2X/6-311++G(d,p) in DCM
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Optimized geometries by M06-2X/6-311++G(d,p) for Phe-NTA
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