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Table S1. Experimental bond lengths for DNSPA

Atom | Atom Length/A Atom Atom Length/A
SIC | 02C 1.430(2) | C14B C15B 1.381(5)
SIC | OIC 1.430(3) | C14B C13B 1.383(5)
SIC | NIC 1.600(3) | C1C C2C 1.526(5)
SIC | C12C 1.784(4) | C3B C4B 1.431(5)
SIA | O2A 1.426(3) | C3B C10B 1.363(5)
S1IA | OlIA 1.433(3) | C3B C2B 1.496(5)
SIA | NIA 1.624(3) | C11D C1D 1.522(4)
S1IA | Cl12A 1.775(3) | C1A Cl1A 1.529(5)
SIB | OIB 1.4393) | C1A C2A 1.531(5)
SIB | O2B 1.435(3) | C17B C12B 1.385(5)
SIB | NIB 1.612(3) | C17B Cl6B 1.396(5)
SIB | C12B 1.778(3) | C15A | C14A 1.379(5)
S1ID | 02D 1.434(3) | C15A CI16A 1.379(5)
SID | OID 1.437(3) | C12B C13B 1.394(5)
S1ID | NID 1.604(3) | C10D C3D 1.363(6)
S1ID | COIK 1.769(3) | C9C C4C 1.423(5)
O5A [ Cl1A 1.300(4) | C9C C8C 1.391(5)
03C | CI1IC 1.295(4) | C4C C5C 1.390(5)
04C | Cl11C 1.229(4) | C15B Cl16B 1.377(5)
04D | CI11D 1.223(4) | C4B C5B 1.399(5)




O5B | Cl11B 1.302(4) | C4B C9B 1.416(5)

O6A | Cl1A 1.232(4) | C17C Ci12C 1.388(5)

03D | Cl11D 1.307(4) | C17C Cl16C 1.382(5)

O5D | N3D 1.232(4) | C12C C13C 1.384(5)

O6B | Cl11B 1.225(4) | C15C Cl1e6C 1.379(5)

O3A | N3A 1.239(4) | C15C C14C 1.379(6)

06D | N3D 1.220(4) | C12A | C13A 1.384(5)

O4B | N3B 1.229(5) | C12A | C17A 1.386(5)

N3D | C016 1.472(4) | C1D C2D 1.535(5)

O3B | N3B 1.225(4) | C2D C3D 1.500(5)

06C | N3C 1.217(5) | C4D C9D 1.405(5)

N2C | C9C 1.375(5) | C4D C3D 1.437(5)

N2C | C10C 1.373(5) | C4D C5D 1.393(6)

NIA | ClA 1.464(5) | C14A | C13A 1.389(5)

NIC | CIC 1.462(4) | C5B C6B 1.374(6)

O5C | N3C 1.224(5) | C9D C8D 1.398(5)

O4A | N3A 1.224(4) | C13C C14C 1.394(5)

N2D | C10D 1.376(5) | C9B C8B 1.398(5)

N2D | C9D 1.380(5) | N2A CI0A 1.356(7)

N2B | C9B 1.371(5) | N2A C9A 1.354(8)

N2B | C10B 1.380(4) | C8B C7B 1.388(6)

NIB | CIB 1.452(5) | C17A | C16A 1.383(5)

N3C | C15C 1.484(5) | C4A C3A 1.436(6)

N3A | CI5A 1.473(4) | C4A C5A 1.398(7)
Cl11C | CIC 1.533(4) | C4A C9A 1.436(6)

N3B | C15B 1.472(4) | C5C C6C 1.381(6)

NI1D | CID 1.462(4) | C3A C2A 1.494(5)

CiIB |Cl11B 1.527(4) | C3A CI0A 1.366(6)

CiIB | C2B 1.530(5) | C6B C7B 1.398(6)

Co16 | C017 1.383(5) | C8D C7D 1.380(7)

C016 | CO1T 1.375(5) | C7D C6D 1.399(7)

C017 | C018 1.380(5) | C6D C5D 1.393(6)

C018 | CO1IK 1.390(5) | C8C CiC 1.384(6)

C3C | C4C 1.433(5) | C7C C6C 1.401(6)

C3C | c2C 1.494(4) | C5A C6A 1.395(7)

C3C | Cl10C 1.362(5) | C9A C8A 1.380(8)
CO1A | CO1IK 1.382(5) | C6A C7A 1.465(11)

CO1A | COIT 1.388(5) | C8A C7A 1.323(10)
Table S2. Experimental bond angles for DNSPA

Atom | Atom | Atom | Angle/° | Atom | Atom | Atom | Angle/°
02C | SIC | NIC |105.42(15) | C8C | C9C | C4C | 122.5(4)
02C | SIC | CI2C | 106.60(15) | COC | C4C | C3C | 106.5(3)
O1C | SIC | 02C |120.48(16) | C5C | C4C | C3C | 134.5(3)
O1C |[SIC | NIC |107.43(15) | C5C | C4C | C9C | 119.003)
OIC |SIC | CI2C | 106.93(16) | C14B | C15B | N3B | 118.2(3)
NIC |SIC | Cl12C | 109.75(16) | C16B | C15B | N3B | 118.6(3)




02A [SIA [O1A [120.47(16)[ C16B [ C15B | C14B | 123.2(3)
02A |SIA |NIA |105.23(15) | C14B | C13B [ CI2B | 119.3(3)
02A | SIA | C12A | 107.06(16) | C5B | C4B [ C3B | 133.73)
OlA |SIA |NIA |106.85(15)|C5B | C4B [ C9B | 119.2(3)
OlA |SIA [C12A|107.24(15) | C9B | C4B [C3B | 107.03)
NIA [S1A [ CI12A[109.74(15) | C16C | C17C | C12C [ 119.5(3)
O1B |SIB |NIB |108.75(16) | C17C | C12C [SIC [117.73)
O1B |SIB | C12B |107.27(16) | C13C [ C12C [ SIC [ 120.6(3)
02B |SIB |OIB |120.36(16) | C13C | C12C | C17C | 121.7(3)
02B |SIB |NIB |106.15(15) | C16C | C15C [N3C [117.8(3)
02B |SIB | C12B | 106.26(16) | C14C | C15C [ N3C | 118.93)
NIB |SIB | CI2B | 107.43(15) | C14C | C15C | C16C | 123.3(3)
02D |[SID |[OID |120.36(16)]C016 | COIT | COIA | 118.6(3)
02D |SID |NID |106.18(16) | C13A | C12A | SIA | 118.6(3)
02D |SID |COIK | 106.76(15) | CI3A [ C12A | C17A | 122.1(3)
01D |SID |NID |109.00(15) | C17A | CI2A [SIA [ 119.2(3)
01D |SID |COIK |107.46(16) |NID | CID |CI11D | 109.6(3)
NID |SID |COIK | 106.30(15) | NID |CID |C2D | 112.6(3)
05D |N3D |C0l6 | 118.03)|CIID|[CID [C2D |112.3(3)
06D |N3D | 05D 123.93) | 05B [ CI11B | CIB | 114.4(3)
06D |N3D [Co16 | 1182(3)| 06B | CI1B|05B |124.73)
C10C | N2C | coc 109.2(3) | 06B | C11B [ CIB | 121.0(3)
CIA |NIA [SIA 123.7(2) | C3D | C2D [ CID [111.8(3)
CIC |NIC [SIC 124.02) | COD | C4D | C3D [ 106.9(3)
C10D |N2D |[C9D | 108.7(3) | C5D | C4D | C9D | 118.6(3)
C9B |N2B [C10B| 108.8(3) | C5D |C4D |C3D | 134.5(4)
CIB |NIB [SIB 125.4(2) | C15A | C14A | CI3A | 118.1(3)
06C |N3C |05C | 124.5(4)|C6B | C5B | C4B | 118.3(4)
06C |N3C [c15C| 118.03)|C3C |ca2c [cic [113.1(3)
05C |N3C [c15C| 117.5(4) |N2D | C9D | c4D [ 107.7(3)
O3A |N3A [CI5A| 118.1(3)|N2D | C9D |C8D | 129.2(4)
04A |N3A |03A | 123.7(3)| C8D |C9D |C4D | 123.2(4)
O4A |N3A [CI5A| 118.2(3) | C12C | C13C | C14C | 119.0(4)
03C | clic|cic 116.5(3) | €3C | C10C [ N2C [109.93)
04C | Cl1Cc |03C | 12453)|N2B | C9B | C4B | 107.43)
04C | cl1c|cic 119.03) [N2B | C9B | C8B | 130.1(3)
04B |N3B |CI5B| 118.03)|C8B |C9B |C4B | 122.5(3)
03B |N3B |04B | 124.03)|C10D | C3D |C2D |126.9(3)
03B |N3B |CI5B| 118.1(3) | Cl10D | C3D |C4D |106.8(3)
CID |NID |SID 123.7(2) | c4D | C3D | C2D | 126.3(3)
NIB |CIB [CIIB| 109.1(3) | O5A |[CI1A[CIA |114.03)
NIB |CIB | C2B 113.3(3) | 06A | C11A | 05A | 124.13)
Cl1B|CIB |C2B 111.03) | 06A [ C11A | CIA [122.03)
C017 | €016 [N3D | 117.2(3) | C9A | N2A | C10A | 108.9(4)
COIT | CO16 |N3D | 119.4(3) | C15C | C16C | C17C | 118.2(4)
COIT | C016 | CO17 | 123.4(3) | C12A | C13A | C14A | 119.03)
Co18 | Co17 [cot6 | 117.83) | C7B | C8B | C9B | 116.53)
C017 | Co18 | COIK| 119.7(3) | C3B | C10B | N2B [ 110.03)




C4C | C3C | C2C 126.03) | C16A | C17A | C12A | 119.1(3)
C10C | C3C | Cc4C 107.2(3) | C3B | C2B | CIB | 112.7(3)
C10C | C3C | C2C 126.8(3) | C5A | C4A | C3A |133.94)
CO1K | CO1A | CO1T 118.93) | C5A | C4A | C9A | 121.9(4)
C15B | C14B | C13B 118.4(3) | C9A | C4A | C3A |104.2(4)
NI1C | CI1C |Cl11C 110.8(3) | C15A | C16A | C17A | 118.2(3)
NIC | CI1C | C2C 111.33) | C6C | C5C | C4C | 118.9(4)
Cc2C | Cl1C |[Cl1C 109.5(3) | C4A | C3A | C2A |126.3(4)
C4B | C3B | C2B 125.6(3) | C10A | C3A | C4A | 107.6(4)
C10B | C3B | C4B 106.7(3) | C10A | C3A | C2A | 126.1(4)
C10B | C3B | C2B 127.7(3) |C5B | C6B | C7B | 122.0(4)
04D | C11D | O3D 124.5(3) | C3A | C2A | Cl1A |112.2(3)
04D | C11D | C1D 122.0(3) | C15C | C14C | C13C | 118.2(3)
O3D | Cl11D | C1D 113.5(3) |C7D | C8D | C9D | 116.5(4)
NI1A | ClA |CIl1A 107.9(3) | C15B | C16B | C17B | 118.3(3)
NI1A | CIA | C2A 112.3(3) | C8D | C7D | C6D | 122.0(4)
CIl11A | C1A | C2A 112.3(3) |C8B | C7B | C6B | 121.4(4)
C12B | C17B | C16B 119.13) | C5D | C6D | C7D | 120.5(4)
C14A | C15A | N3A 118.5(3) | C7C | C8C | C9C |116.6(4)
CI14A | C15A | C16A 123.4(3) | C6D | C5D | C4D | 119.2(4)
C16A | C15A | N3A 118.1(3) | C8C | C7C | C6C | 122.0(4)
C17B | C12B | S1B 120.4(3) | N2A | C10A | C3A | 110.2(5)
C17B | C12B | C13B 121.6(3) | C5C | C6C | C7C | 121.0(4)
C13B | C12B | S1B 118.03) | C6A | C5A | C4A | 116.8(5)
C3D | C10D | N2D 109.93) | N2A | C9A | C4A | 109.0(4)
C018 | CO1K | S1D 116.6(3) | N2A | CO9A | C8A | 130.7(6)
COIA | CO1IK | S1D 121.7(3) | C8A | C9A | C4A | 120.3(6)
CO1A | CO1K | CO18 121.7(3) | C5A | C6A | C7TA | 119.1(6)
N2C | C9C | C4C 107.33) | CTA | C8A | C9A | 118.6(6)
N2C | C9C | C8C 130.3(3) | C8A | C7TA | C6A | 123.2(5)
Table S3. Experimental torsion angles of DNSPA
Atom Atom Atom Atom Angle/*
02C S1C NIC H1C -61.7
02C S1C NI1C C1C 167.2(3)
01C S1C NI1C H1C 168.7
01C S1C NI1C C1C 37.5(3)
Cl12C S1C N1C H1C 52.8
C12C S1C NIC CI1C -78.4(3)
02C S1C Cl12C C17C 38.9(3)
02C S1C Cl12C Cl13C -138.6(3)
01C S1C Cl12C Cl17C 169.0(3)
01C S1C C12C C13C -8.5(3)
NI1C S1C Cl12C Cl17C -74.8(3)




NIC S1C C12C C13C 107.7(3)
H3C 03C ClIC 04C 1(5)
H3C 03C ClIC CIC -178(5)
H2C N2C C9C c4ac 179.1
H2C N2C C9C C8C -0.6
C10C N2C C9C C4C -0.8(4)
C10C N2C C9C C8C 179.4(4)
H2C N2C C10C C3C -178.1
H2C N2C C10C H10C 1.9

C9C N2C C10C C3C 1.8(4)
C9C N2C C10C H10C -178.1
S1C NIC CIC ClIC -110.3(3)
S1C NIC CIC HICA 8.5

S1C NIC CIC C2C 127.6(3)
HIC NIC CIC ClIC 118.7
HIC NIC CIC HICA -122.6
HIC NIC CIC C2C 3.4
06C N3C C15C C16C 8.2(5)
06C N3C C15C C14C _171.5(4)
05C N3C C15C C16C -171.6(4)
05C N3C C15C C14C 8.7(5)
03C ClIC CIC NIC 18.5(4)
03C ClIC CIC HICA -100.3
03C ClIC CIC C2C 141.6(3)
04C ClIC CIC NIC -161.4(3)
04C ClIC CIC HICA 79.8
04C ClIC CIC C2C -38.2(4)
C2C C3C C4C C9C -178.8(3)
C2C C3C c4C C5C 1.1(6)
C10C C3C C4aC C9C 1.5(4)
C10C C3C C4C C5C -178.7(4)
c4C C3C C2C CIC 71.3(4)
C4C C3C C2C H2CA 167.4
C4C C3C C2C H2CB 50

C10C C3C C2C CIC 108.4(4)
C10C C3C C2C H2CA -12.9
C10C C3C C2C H2CB -130.3
C4aC C3C C10C N2C -2.0(4)
c4C C3C C10C H10C 177.9
C2C C3C C10C N2C 178.2(3)
C2C C3C C10C H10C 1.8
NIC CIC C2C C3C -60.3(4)
NIC CIC C2C H2CA 61

NIC CIC C2C H2CB 178.4
ClIC CIC C2C C3C 176.8(3)
ClIC CIC C2C H2CA -61.8
ClIC CIC C2C H2CB 55.5
HICA CIC C2C C3C 58.8




HICA CIC C2C H2CA -179.8
HICA CIC C2C H2CB -62.5
N2C C9C c4aC C3C -0.4(4)
N2C C9C C4aC C5C 179.7(3)
C8C C9C c4aC C3C 179.4(3)
C8C C9C c4aC C5C -0.5(5)
N2C C9C C8C HSC 0.6
N2C C9C C8C C7C -179.4(4)
C4aC C9C C8C HSC -179.1
c4aC C9C C8C C7C 0.9(6)
C3C C4C C5C H5C 0.1
C3C c4aC CsC C6C -180.0(4)
C9C c4ac C5C H5C 179.8
C9C c4aC CsC C6C -0.1(5)
H17C C17C Cl12C S1C 3.2
H17C C17C C12C C13C -179.3
C16C C17C C12C S1C -176.9(3)
C16C C17C C12C C13C 0.6(6)
H17C C17C C16C C15C -179.3
H17C C17C C16C H16C 0.7
C12C C17C C16C C15C 0.8(6)
C12C C17C C16C H16C -179.3
S1C C12C C13C H13C 4.2
S1C C12C C13C C14C 175.8(3)
C17C C12C C13C H13C 178.4
C17C C12C C13C C14C -1.6(6)
N3C C15C C16C C17C 179.1(4)
N3C C15C C16C H16C -0.9
C14C C15C C16C C17C -1.2(6)
C14C C15C C16C H16C 178.9
N3C C15C C14C C13C 179.93)
N3C C15C C14C H14C 0.1
C16C C15C C14C C13C 0.2(6)
C16C C15C C14C H14C -179.9
C12C C13C C14C C15C 1.2(6)
C12C C13C C14C H14C -178.7
H13C C13C C14C C15C -178.8
H13C C13C C14C H14C 1.2

c4aC C5C C6C C7C 0.3(6)
C4C C5C C6C H6C -179.6
H5C C5C C6C C7C -179.6
H5C C5C C6C H6C 0.5

C9C C8C C7C H7C 179.3
C9C C8C c7C C6C -0.6(6)
HSC C8C C7C H7C 0.7
HSC C8C C7C C6C 179.3
C8C C7C C6C C5C 0.1(6)
C8C C7C C6C H6C 180




H7C C7C C6C C5C -179.9
H7C C7C C6C H6C 0

02A S1A NIA HIA -70.5
02A S1A NIA ClA 158.8(3)
OlA S1A NIA HIA 160.4
OlA S1A NIA CIA 29.6(3)
CI2A S1A NIA HIA 44.4
CI2A S1A NIA CIA -86.3(3)
02A S1A CI2A CI3A 33.4(3)
02A S1A CI2A Cl7A -144.3(3)
OlA S1A CI2A CI3A 164.03)
OlA S1A CI2A Cl7A -13.7(3)
NIA S1A CI2A CI3A -80.3(3)
NIA S1A CI2A Cl7A 102.0(3)
H5A 05A Cl1A 06A 2(4)
HSA 05A Cl1A ClA 178(4)
S1A NIA CIA HIAA 8.2

S1A NIA CIA Cl1A -108.5(3)
S1A NIA CIA C2A 127.3(3)
HIA NIA CIA HIAA -122.6
HIA NIA CIA Cl1A 120.8
HIA NIA CIA C2A 3.5
03A N3A CI5A Cl4A -164.3(3)
03A N3A CI5A Cl6A 17.2(5)
04A N3A CI5A Cl4A 16.1(5)
04A N3A CI5A Cl6A -162.3(3)
NIA CIA Cl1A 05A 47.9(4)
NIA ClA Cl1A O6A -132.2(3)
HIAA CIA Cl1A 05A -68.7
HIAA ClA Cl1A 06A 111.1
C2A CIA Cl1A 05A 172.2(3)
C2A ClA Cl1A 06A -8.0(5)
NIA CIA C2A C3A -55.3(4)
NIA CIA C2A H2AA 65.9
NIA ClA C2A H2AB -176.4
HIAA CIA C2A C3A 63.9
HIAA ClA C2A H2AA 175
HIAA CIA C2A H2AB -57.3
Cl1A CIA C2A C3A -177.0(3)
Cl1A ClA C2A H2AA -55.9
Cl1A ClA C2A H2AB 61.8
N3A CI5A Cl4A H14A 0.1
N3A CI5A Cl4A CI3A 179.93)
C16A CI5A Cl4A H14A 178.3
C16A CI5A Cl4A CI3A -1.7(5)
N3A CI5A C16A C17A 178.4(3)
N3A CI5A Cl6A H16A ‘1.6
Cl4A CI5A Cl6A Cl7A -0.0(5)




Cl4A CI5A C16A H16A 180
S1A CI2A CI3A Cl4A -178.5(3)
S1A CI2A CI3A HI3A 1.5
C17A CI2A CI3A Cl4A -0.9(5)
Cl7A CI2A CI3A HI3A 179.1
S1A CI2A Cl7A HI7A 3.2
S1A CI2A C17A C16A 176.8(3)
CI3A CI2A C17A HI7A 179.2
CI3A CI2A Cl7A Cl6A -0.8(5)
CI5A Cl4A CI3A CI2A 2.1(5)
CI5A Cl4A CI3A HI3A -178
H14A Cl4A CI3A CI2A -177.9
H14A Cl4A CI3A HI3A 2.1
H2A N2A C10A C3A -178.5
H2A N2A C10A H10A 1.5

C9A N2A C10A C3A 1.5(6)
C9A N2A C10A H10A -178.5
H2A N2A C9A C4A 180
H2A N2A C9A C8A 1
C10A N2A C9A C4A -0.0(6)
C10A N2A C9A C8A 178.9(6)
CI2A C17A C16A CI5A 1.2(5)
CI2A Cl7A Cl6A H16A -178.8
HI7A Cl7A C16A CI5A -178.7
HI7A C17A C16A HI6A 1.3
C5A C4A C3A C2A 4.2(8)
C5A C4A C3A C10A -175.7(5)
C9A C4A C3A C2A -177.9(4)
C9A C4A C3A C10A 2.2(5)
C3A C4A C5A HSAA 2.3
C3A C4A C5A C6A 177.6(5)
C9A C4A C5A HSAA -179.9
C9A C4A C3A C6A -0.0(7)
C3A C4A C9A N2A _1.3(5)
C3A C4A C9A C8A 179.6(5)
C5A C4A C9A N2A 176.9(4)
C5A C4A C9A C8A 2.1(7)
C4A C3A C2A CIA -77.2(5)
C4A C3A C2A H2AA 161.6
C4A C3A C2A H2AB 44
C10A C3A C2A CIA 102.7(5)
C10A C3A C2A H2AA -18.5
C10A C3A C2A H2AB -136.2
C4A C3A C10A N2A 2.4(5)
C4A C3A C10A H10A 177.7
C2A C3A C10A N2A 177.8(4)
C2A C3A C10A H10A 2.2
C4A C5A C6A H6A -177.9




C4A C5A C6A C7A 2.2(7)
H5AA C5A C6A H6A 2

H5AA C5A C6A C7A -177.8
N2A C9A C8A HSA 3

N2A C9A C8A C7A -177.0(6)
C4A C9A C8A HSA -178.2
C4A C9A C8A C7A 1.8(9)
C5A C6A C7A C8A -2.7(9)
C5A C6A C7A H7A 177.4
H6A C6A C7A C8A 177.5
H6A C6A C7A H7A 2

C9A C8A C7A C6A 1(1)
C9A C8A C7A H7A -179.6
HSA C8A C7A C6A -179.4
HSA C8A C7A H7A 0

O1B S1B NIB HIB 151

O1B SIB NIB CIB 19.7(3)
02B S1B NIB HIB -78.1
02B SIB NIB CIB 150.6(3)
CI2B S1B NIB HIB 35.2
CI2B S1B NIB CIB -96.1(3)
O1B S1B C12B C17B -0.6(3)
O1B S1B CI2B CI13B 177.3(3)
02B SIB C12B C17B -130.5(3)
02B S1B CI2B CI3B 47.4(3)
NIB S1B CI2B C17B 116.2(3)
NIB S1B CI2B CI3B -65.9(3)
H5B 05B Cl1B 06B -0.7

H5B 05B Cl1B CIB 179.4
H2B N2B C9B C4B 179.6
H2B N2B C9B C8B -0.6
C10B N2B C9B C4B -0.4(4)
C10B N2B C9B C8B 179.4(4)
H2B N2B C10B C3B 179.6
H2B N2B C10B H10B -0.5

C9B N2B C10B C3B -0.4(4)
C9B N2B C10B H10B 179.6
S1B NIB CIB HIBA 1.4

S1B NIB CIB Cl1B -115.3(3)
S1B NIB CIB C2B 120.5(3)
HIB NIB CIB HIBA -130
HIB NIB CIB Cl1B 113.3
HIB NIB CIB C2B -10.9
04B N3B C15B Cl14B 10.0(5)
04B N3B C15B C16B -170.0(3)
03B N3B C15B Cl14B -169.4(3)
03B N3B C15B C16B 10.6(5)
NIB CIB Cl1B 05B 54.4(4)




NIB CIB Cl1B 06B -125.4(3)
HI1BA CIB Cl11B 05B -62.3
HIBA CIB Cl1B 06B 117.9
C2B CIB Cl11B 05B 180.0(3)
C2B CIB Cl1B 06B 0.1(4)
NIB CIB C2B C3B -64.7(4)
NIB CIB C2B H2BA 56.5
NIB CIB C2B H2BB 174.1
HI1BA CIB C2B C3B 543
HIBA CIB C2B H2BA 175.6
HIBA CIB C2B H2BB -66.8
Cl1B CIB C2B C3B 172.1(3)
Cl1B CIB C2B H2BA -66.6
ClIB CIB C2B H2BB 50.9
H14B Cl4B C15B N3B 14
H14B Cl14B C15B C16B 178.6
CI3B Cl14B C15B N3B 178.7(3)
CI3B Cl14B C15B C16B -1.3(6)
H14B Cl4B CI3B C12B -179.6
H14B Cl14B CI3B H13B 0.5
C15B Cl14B CI13B CI2B 0.3(5)
CI5B Cl4B CI3B H13B -179.6
C10B C3B C4B C5B 178.8(4)
C10B C3B C4B C9B -1.3(4)
C2B C3B C4B C5B -1.0(6)
C2B C3B C4B C9B 178.9(3)
C4B C3B C10B N2B 1.0(4)
C4B C3B C10B H10B -179
C2B C3B CI10B N2B -179.2(3)
C2B C3B C10B H10B 0.8

C4B C3B C2B CIB 106.7(4)
C4B C3B C2B H2BA -14.6
C4B C3B C2B H2BB “132.1
C10B C3B C2B CIB -73.1(5)
C10B C3B C2B H2BA 165.6
C10B C3B C2B H2BB 48.1
H17B C17B CI2B S1B 3.3
H17B C17B CI2B CI13B 178.9
C16B Cl17B CI2B S1B 176.7(3)
C16B C17B CI2B CI13B -1.2(5)
H17B Cl17B C16B C15B -179.9
H17B C17B C16B H16B 0.1
CI2B C17B C16B C15B 0.2(5)
CI2B C17B C16B H16B -179.8
S1B CI2B CI3B Cl14B -176.9(3)
S1B CI2B CI3B H13B 3

C17B CI2B CI13B C14B 0.9(5)
Cl17B CI2B CI3B H13B -179.2
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N3B C15B C16B Cl17B -179.0(3)
N3B C15B C16B H16B 1.1
Cl14B C15B C16B C17B 1.1(6)
Cl14B C15B C16B H16B -178.9
C3B C4B C5B H5BA 0.7
C3B C4B C5B C6B 179.2(4)
C9B C4B C5B H5BA 179.3
C9B C4B C5B C6B -0.7(5)
C3B C4B C9B N2B 1.0(4)
C3B C4B C9B C8B -178.8(3)
C5B C4B C9B N2B -179.0(3)
C5B C4B C9B C8B 1.2(5)
C4B C5B C6B H6B 179.2
C4B C5B C6B C7B -0.7(6)
H5BA C5B C6B H6B -0.8
H5BA C5B C6B C7B 179.2
N2B C9B C$B HSB 0

N2B C9B C8B C7B -180.0(4)
C4B C9B C8B HSB 179.8
C4B C9B C8B C7B -0.2(5)
C9B C8B C7B C6B -1.2(6)
C9B C8B C7B H7B 178.8
HSB C8B C7B C6B 178.8
HSB C8B C7B H7B 1.2

C5B C6B C7B C8B 1.7(6)
C5B C6B C7B H7B -178.3
H6B C6B C7B C8B -178.2
H6B C6B C7B H7B 1.8

02D SID NID HID -85.4
02D S1D NID C1D 143.8(3)
01D SID NID HID 143.6
01D S1D NID CID 12.7(3)
CO1K SID NID HID 28.1
CO1K SID NID CID -102.8(3)
02D S1D CO1K Co018 42.2(3)
02D SID COIK CO1A -139.0(3)
01D SID CO1K Co18 172.6(3)
01D SID COIK CO1A -8.6(3)
NID S1D CO1K Co18 -70.8(3)
NID S1D CO1K CO1A 107.93)
H3D 03D C11D 04D 1.3
H3D 03D C11D CID 176.5
05D N3D C016 C017 -14.0(5)
05D N3D C016 COIT 168.5(3)
06D N3D C016 C017 165.2(3)
06D N3D C016 COIT -12.2(5)
H2D N2D C10D H10D 0.3

H2D N2D C10D C3D -179.8
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C9D N2D C10D H10D -179.8
C9D N2D C10D C3D 0.2(4)
H2D N2D C9D C4D 178.8
H2D N2D C9D C8D 0.6
C10D N2D C9D C4D _1.2(4)
C10D N2D C9D C8D -179.3(4)
SID NID CID Cl1D -105.9(3)
SID NID CID HIDA 10.4
SID NID CID C2D 128.4(3)
HID NID CID Cl1D 123.2
HID NID CID HIDA -120.5
HID NID CID C2D 2.5
N3D C016 C017 HO17 2.9

N3D C016 C017 Co18 -177.13)
COIT C016 Co17 HO17 -179.8
COIT C016 C017 Co18 0.2(5)
N3D C016 COIT CO1A 177.3(3)
N3D C016 COIT HOIT 2.6
C017 C016 COIT CO1A 0.1(5)
Co017 C016 COIT HOIT -179.9
C016 Co17 Co18 HO18 179.5
C016 C017 Co18 COIK -0.6(5)
HO17 C017 Co18 HO18 -0.4
HO17 Co17 Co18 COIK 179.5
Co017 Co18 CO1K S1D 179.3(3)
Co17 Co18 COIK CO1A 0.6(5)
HO18 Co018 CO1K S1D 0.7
HO18 Co18 COIK CO1A -179.4
HOIA COIA CO1K SID 1.1
HO1A CO1A COIK Co18 179.7
COIT CO1A COIK SID -179.0(3)
COIT CO1A CO1K Co18 -0.3(5)
HOIA CO1A COIT C016 179.9
HOIA CO1A COIT HOLT -0.1
COIK CO1A COIT C016 -0.0(5)
COIK CO1A COIT HOLT 179.9
04D C11D C1D NID -148.4(3)
04D Cl1D CID HIDA 95.3
04D C11D C1D C2D -22.5(4)
03D Cl1D CID NID 33.7(4)
03D Cl1D CID HIDA -82.7
03D Cl1D CID C2D 159.6(3)
N2D C10D C3D C2D -178.9(3)
N2D C10D C3D C4D 0.9(4)
H10D C10D C3D C2D 1

H10D C10D C3D C4D -179.2
NID CID C2D H2DA 65.2
NID CID C2D H2DB -176.9
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NID CID C2D C3D -55.8(4)
Cl1D CID C2D H2DA -59
C11D CID C2D H2DB 58.9
Cl1D CID C2D C3D 179.93)
HIDA CID C2D H2DA -176.8
HIDA CID C2D H2DB -58.9
HIDA CID C2D C3D 62.2
CID C2D C3D C10D -82.5(4)
CID C2D C3D C4D 97.8(4)
H2DA C2D C3D C10D 156.5
H2DA C2D C3D C4D 233
H2DB C2D C3D C10D 38.6
H2DB C2D C3D C4D -141.2
C3D C4D C9D N2D 1.7(4)
C3D C4D C9D C8D 180.0(4)
C5D C4D C9D N2D -177.73)
C5D C4D C9D C8D 0.5(6)
C9D C4D C3D C10D -1.6(4)
C9D C4D C3D C2D 178.2(3)
C5D C4D C3D C10D 177.7(4)
C5D C4D C3D C2D -2.5(7)
C9D C4D C5D C6D 0.5(6)
C9D C4D C5D H5D -179.4
C3D C4D C5D C6D -178.8(4)
C3D C4D C5D H5D 1.3
N2D C9D C8D H8D 2.8
N2D C9D C8D C7D 177.3(4)
C4D C9D C8D HSD 179.4
C4D C9D C8D C7D -0.6(6)
C9D C8D C7D H7D 179.6
C9D C8D C7D C6D -0.4(6)
HSD C8D C7D H7D 0.3
HSD C8D C7D C6D 179.7
C8D C7D C6D H6D -178.5
C8D C7D C6D C5D 1.4(7)
H7D C7D C6D H6D 1.5
H7D C7D C6D C5D -178.6
C7D C6D C5D C4D _1.4(7)
C7D C6D C5D H5D 178.5
H6D C6D C5D C4D 178.5
H6D C6D C5D H5D 1.6

Table S4. Calculated Bond lengths (A) and bond angles (°) of optimized DNSPA in the gas
phase along with its structure with atom labelling and numbering.

13



% ta?ﬁ
E
”i xx

Atom labelling and numbering of the optimised structure of DNSPA in
the gas phase

Bond lengths (A)
R(1-4) 1.462
R(1-5) 1.459
R(1-11) 1.689
R(1-21) 1.804
R(2-3) 0.970
R(2-26) 1.348
R(6-26) 1.205
R(7-13) 1.223
R(8-13) 1.225
R(9-10) 1.006
R(9-29) 1.380
R(9-32) 1.381
R(11-12) 1.019
R(11-14) 1.464
R(13-22) 1.481
R(14-15) 1.090
R(14-26) 1.527
R(14-34) 1.556
R(16-17) 1.081
R(16-22) 1.391
R(16-23) 1.389
R(18-25) 1.443
R(18-32) 1.373
R(18-34) 1.500
R(19-20) 1.082
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R(19-21) 1.392
R(19-39) 1.391
R(21-23) 1.393
R(22-39) 1.390
R(23-24) 1.082
R(25-27) 1.405
R(25-29) 1.420
R(27-28) 1.084
R(27-37) 1.387
R(29-30) 1.398
R(30-31) 1.085
R(30-41) 1.388
R(32-33) 1.080
R(34-35) 1.095
R(34-36) 1.093
R(37-38) 1.084
R(37-41) 1.409
R(39-40) 1.081
R(41-42) 1.084
Bond angles (°)
A(4-1-5) 122.3
A(4-1-11) 109.7
A(4-1-21) 106.6
A(5-1-11) 105.5
A(5-1-21) 107.7
A(11-1-21) 103.4
A(l-11-12) 107.8
A(1-11-14) 119.7
A(1-21-19) 119.1
A(1-21-23) 119.0
A(3-2-26) 107.8
A(2-26-6) 123.6
A(2-26-14) 111.8
A(6-26-14) 124.6
A(7-13-8) 124.8
A(7-13-22) 117.7
A(8-13-22) 117.5
A(10-9-29) 125.5
A(10-9-32) 125.2
A(29-9-32) 109.2
A(9-29-25) 107.2
A(9-29-30) 130.4
A(9-32-18) 110.0
A(9-32-33) 120.4
A(12-11-14) 112.6
A(11-14-15) 109.1
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A(11-14-26) 109.6
A(11-14-34) 111.8
A(13-22-16) 118.7
A(13-22-39) 118.6
A(15-14-26) 107.9
A(15-14-34) 109.0
A(26-14-34) 109.4
A(14-34-18) 114.3
A(14-34-35) 108.4
A(14-34-36) 107.3
A(17-16-22) 119.9
A(17-16-23) 121.5
A(22-16-23) 118.6
A(16-22-39) 122.6
A(16-23-21) 119.2
A(16-23-24) 120.6
A(25-18-32) 106.4
A(25-18-34) 127.5
A(18-25-27) 134.1
A(18-25-29) 107.2
A(32-18-34) 126.2
A(18-32-33) 129.6
A(18-34-35) 109.9
A(18-34-36) 110.0
A(20-19-21) 120.0
A(20-19-39) 120.9
A(21-19-39) 119.1
A(19-21-23) 121.9
A(19-39-22) 118.6
A(19-39-40) 121.5
A(21-23-24) 120.3
A(22-39-40) 119.9
A(27-25-29) 118.7
A(25-27-28) 120.6
A(25-27-37) 119.1
A(25-29-30) 122.4
A(28-27-37) 120.3
A(27-37-38) 119.7
A(27-37-41) 121.2
A(29-30-31) 121.5
A(29-30-41) 117.5
A(31-30-41) 121.1
A(30-41-37) 121.1
A(30-41-42) 119.4
A(35-34-36) 106.6
A(38-37-41) 119.2
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Figure S1. Simulated UV spectra of DNSPA.
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Figure S2. (a) Experimental IR of DNSPA (b) Simulated IR of DNSPA in the gas phase.
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Table S5. Vibrational assignments based on the potential energy distribution (PED) analysis

of DNSPA.

Mode | Assignments PED (> 10 %) Wavenumber (cm™) | Intensity (km mol™)
Vi vOH(100) 3750 100.54
\ vNH(100) 3670 78.36
V3 vNH(100) 3496 96.12
V4 vCH(99) 3236 0.22
Vs vCH(92) 3230 3.44
V6 vCH(86) 3225 2.20
V7 vCH(85) 3209 0.68
] vCH(83) 3208 3.61
V9 vCH(97) 3190 10.08
V10 vCH(97) 3180 16.64
Vi1 vCH(96) 3170 3.64
vi2 vCH(97) 3163 0.79
Vi3 vCH(92) 3104 3.93
Vi4 vCH(89) 3078 6.22
Vi5 vCH(96) 3037 19.82
Vi6 vOC(88) 1810 282.22
V17 vCC(64) 1657 435
Vig vCC(76) + 0CCN(11) 1648 31.51
V19 vCC(64) + SHCC(25) 1624 3.89
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V2o VCC(64) 1613 0.26
Va1 VCC(86) 1582 209.49
var vCC(45) + SHOC(12) 1580 8.51
23 VCC(45) + SHCC(34) 1522 257
Vo SHCC(56) + vCC(18) 1507 6.16
vos SHCH(82) 1492 6.30
vas SHCC(40) +vCC(13) 1479 1274
Va7 SHNS(71) 1469 27.77
vas SHNC(44) + vCC(18) 1449 17.89
Va9 VvCC(53) + SHCC(25) 1429 6.24
V3o VCC(19) + SHCC(10) 1387 4.49
Va1 VCN(75) + 5CCC(11) 1372 276.03
Va2 VvCC(55) 1370 32.54
Vi3 SHOC(50) + vCC(14) 1367 90.01
Va4 SHCC(35) + vCC(20) 1355 7.55
vas VCC(50) + SHCC(11) 1352 17.16
vis SHOC(46) 1339 3751
vi7 SHOC(35) + vCC(31) 1319 0.80
vis SHCC(65) 1317 6.44
Va9 vSO(70) 1298 113.36
vio SHNC(45) 1279 8.03
Va1 SHOC(40) 1259 2331
Va2 veea gﬁ;@?ﬁgm )+ 1246 5.02
vas SHOC(53) 1219 20.88
vaa VvCC(26) + SHCC(66) 1195 0.76
vas SHCC(59) 1177 10.01
vas VCC(32) + SHOC(14) 1161 161.90
Va7 VvCC(15) + SHCC(14) 1149 41.98
vas VCC(39) + SHCC(32) 1126 66.61
vao SHCC(16) + vCC(56) 1123 129.78
vso SHCC(12) + vCC(57) 1116 16.41
Va1 VCC(19) + SHNC(42) 1111 26.70
Vs VCC(45) 1102 11324
vss VCC31) 1085 10.53
Va4 VCC(72) 1074 109.88
vss SHCC(10) + vCC(66) 1033 7.4
Vs SHCC(77) 1031 11.05
vs7 VCC(15) 1018 6.49
vss tHCCHQO1) 1003 032
vso THCCN(8S) 989 2.14
Voo tHCCH(87) 982 0.07
V61 vCC(40) 955 16.48
ver THCCC(89) 945 274
Vo3 VCC(32) + vSN(18) 911 4411
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V64 vCC(14) + 6HNC(51) 888 3.32
V65 VON(11) +8CCC(53) 872 20.36
V66 TtHCCC(76) 869 17.16
V67 TtHCCC(86) 856 4.53
V68 vSN(23) 847 156.44
V69 THCCN(85) 845 13.95
V70 THNCH(79) 812 25.69
V71 vCC(15) + tTHOCO(12) 780 8.55
V72 THOCO(46) 772 8.90
V73 vCC(10) + THOCO(35) 770 7.55
V74 TtHCCC(88) 752 70.26
V75 TtHCCC(72) 747 18.16
V76 SHCC(53) + vSC(21) 742 21.59
V77 THOCO(36) 712 16.40
V78 THCCC(84) 695 31.85
V79 SHOC(40) + THOCC(12) 662 16.53
V80 OHCC(78) 637 0.20
V381 TtHOCC(49) 634 0.83
V82 SHNC(39) + tHOCC(12) 601 184.57
V83 SHOC(16) + tTHOCC(13) 597 6.26
V84 Not assigned 594 78.89
V85 THNCC(80) 585 31.02
V86 TtHOCC(31) 569 19.62
V87 OHCC(41) 556 5.01
V88 dCCN(49) 542 13.46
Vo SCCN(zg%&TC}(%SH(”) * 525 33.28
V90 OCNS(31) 499 20.17
Vo1 THNCC(28) 470 4.02
Vo2 SHCC(15) 465 1.13
V93 dCCC(12) + vyNC(23) 450 25.37
Vo4 THNCC(89) 430 5.62
V95 TtHOCC(36) 423 38.95
V96 tHCCC(91) 417 1.20
V97 dCCC(10) +0CCO(45) 407 15.30
Vo8 THNCC(29) 379 31.89
V99 THNCC(29) + 6CCC(10) 351 6.38
V100 0CCO(51) 310 2.59
V101 THNCC(33) 296 2.28
V102 THNCH(34) 276 6.55
V103 Not assigned 258 0.67
V104 OCNS(57) 247 0.69
V105 SHCC(IS\)/;CTQH;\I)CH(IO) - 233 2.25
V106 THNCC(68) 219 9.22
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V107 OHCC(15) + tHNCC(23) 196 3.22
V108 OCNS(65) 162 2.28
V109 Not assigned 147 0.63
V110 OCNS(60) 131 3.81
Vil OCNS(55) 114 1.88
V112 THNCC(42) 81 4.20
Vi13 tHCCO(45) 64 0.64
Vii4 TtHCCO(71) 59 0.62
V115 TtHCCO(64) 55 1.22
V116 THCCN(55) 39 0.48
V117 THCCN(55) + tHCCS(13) 33 0.30
V118 TtHCCN(55) 29 0.15
V119 THCCN(17) + tTHCCS(47) 22 0.39
V120 THCCN(23) + tHNCH(54) 12 0.34

v = stretching; & = bending; ds = scissoring; pr = rocking; w = wagging; t = twisting; T =

torsion; y = out-of-plane.
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Figure S3. Mass spectra of DNSPA
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Figure S4. Proton NMR of DNSPA
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Table S6. Experimental and Theoretical chemical shift (ppm) of DNSPA in methanol. Refer

to Table S4 for atom numbering.

"HNMR 3C NMR
Hydrogen Experimental | Calculated Carbon Experimental | Calculated
numbering chemical chemical shift | numbering | chemical chemical shift

shift (ppm) | (ppm) shift (ppm) | (ppm)
3 6.85 6.69 14 108.23 65.29
10 7.76 7.87 16 135.66 133.22
12 7.74 4.32 18 116.80 115.88
15 3.24 3.65 19 135.66 135.77
17 8.07 8.32 21 144.88 156.58
20 8.08 8.12 22 144.88 158.81
24 7.77 7.27 23 135.55 134.35
28 7.45 7.95 25 120.21 136.17
31 7.45 7.64 26 173.19 182.26
33 6.91 6.91 27 117.64 122.88
35 3.20 3.11 29 125.78 143.46
36 3.23 3.34 30 117.64 117.83
38 7.44 7.48 32 125.97 131.58
40 8.09 8.66 34 27.49 31.88
42 7.42 7.55 37 122.87 127.34

39 135.66 132.19
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