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Reaction No.1 Product Code: NU1
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i ---- DROCPSSING FARMMETERS ----
- sexp( 0.3[He], 0.0[a] )
e trapezoid( O[%], O[%], 80[%], 100([%] )
- zercfill( 4, TRUE )
- £ft( 1, TRUE, TRUE )
=3 machinephase
ppm
) base_corract( Akima, 5, 0, FALSE, 3, None, FR
o
0o
L3 o=
=4 Author = delta
— Experiment = proton. jxp
Solvent = METHRNOL-DA
% Instrument - JEOL(JNM-ECZ400S)
= = 5.389766[T] (400[MHz])
= a1z
o0 ] - 20.9[ae]
= =52
= 6.27[ua]
=4 = 32768
=4 = 4.37256192(2]
<] = 451deg]
=1 = 5ram;
] = 3.135us)
v = 5.99520384 [kHz]
: = 0.22869888 [Hz]
= Scans - 80
<+ Actusl Stact Time = 25-MAR-2023 10:07:21
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Reaction No.2. Product Code: NU2
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~--- PROCESSING PARAMETERS ----

sexp( 0.3[Hz], 0.0s] )

trapazoid( O[%], O[%], 80[%], 100[%] )
zerofill{ 4, TRUE }

£££( 1, TRUE, TRUE )

abundance

o ] machinephase
= oo
< ] base_correct({ Akima, 5, 0, FALSE, 3, None, FA
=+ 1
< 3
™1
< ]
3 Corrent Data Parameters
1 Filename = NUI1-METHANOL_PROTON-1-3.
] Ruthor delta
Experiment roton. jxp
= Solvent METHANOL-D4
Instrument - JEOL(JNM-ECZA00S)

Pield Strength -389766[T] (400 [MHz])

1 Relaxation Delay [a]
g 1 Temp_Get 2.7 [d5]
3 ] Recvr_Gain
< 4 X _90_Width 27 [us]
K X_Points 68
] X_Aeq_Time 37256192(s]
o ] X_Angle 5 [deg]
<4 X Atn 48]
=] X Pulse ‘135 [us]
q X_Sweep_Clipped 99520384 [kiz]
4 X Resclution 22869888 [Hz]
] Stans 60
g 3] Actual Start Time = 23-MAY-2023 13:25:29
< 3
]
=3
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Reaction No.3. Product Code: NU3
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---- PROCESSING PAREMETERS ----
sexp( 0.3[Hz], 0.0(s] )
trapezoid( 0[%), 0[%], BO[%), 100[%] )
< ] zerofill( 4, TRUE )
= ££e( 1, TRUE, TRUE )
machinephase
ppm
base_correct( Akima, 5, 0, FALSE, 3, None, FA
o
=]
Current Data Parameters
Filename = NU3-METHANOL_PROTON-1-3.3
Author = delta
Experiment = proton. jxp
Solvent = METHANOL-D4
z - gEor
Field Strength = 9.389766[1] (400 [Miz])
o _| Relaxation Delay = 4[s
o Temp_Get = 23.1(dc)
Reovs Gain te
X _90_Width = 6.27[us]
32768
4.37256192[s]
45 [deg]
5[dB]
3.135[us]
5.99520384 [kiz]
0.22869888 [Hz]
3z
. 23-MAY-2023 13:53:46
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Reaction No. 4. Product Code: NU4
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s ---- PROCESSING PARAMETERS ----
= sexp( 0.3[Hz], 0.0[s] )
E trapazoid{ 0[%], O[%], 80[%], 100[%] )
3 zerofill( 4, TRUE )
r £fe( 1, TRUE, TRUE )
= machinephase
— ppm
S ] base_correct( Akima, 5, 0, FALSE, 3, None, FA
= 3
[=R=
o™ 3
=
3 Current Data Paramesters
] Filename = NU4-DMSO_PROTON-2-4.3df
] Anthor = delta
o= Experimant = proton.jxp
<] solvent = DMSO-D6
3 Instrument - JEOL(JNM-ECZA00S)
] Field Strength = 9.389766[T] (400 [MHz])
3 Relaxation Delay = 4[s]
= 3 Temp_Get. = 23.3[dc)
. ReevE_Gain = 62
= X 90 Width = 6.27[us]
X points = 32768
X_Aeq_Time = 4.37256192(s)
X AngTe = 45[deg]
X Atn = 5[as]
X Pulse = 3.135[us]
B X Sweep Clipped = 5.99520384 [kiz)
3 X Resolutien = 0.22869888 [Hz)
3 Scan: = 160
=3 Actual Start Time = 23-JAN-2024 13:59:13
(=2
o
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Reaction No. 4. Product Code: NU4
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---- PROCESSING PARAMETERS ----
sexp( 3.0[Hz], 0.0[s] )
trapezoidd( 0[%], 80[%], 100[%] )
zerofill( 2, TRUE )

£££( 1, TRUE, TRUE )
machinephase

ppm
thresh( 5[%], 1)
peak_pick{ O[Hz], 0.1[ppm], Peaks, O[Hz) )

Current Data Parameters

Fil, = NU4-DMSO_CARBON-1-3.3jdf
Author = delta

Experiment = carbon.jxp

Solvent = DMSO-DE

Instrument - JEOL(JSM-ECZ400S)
Field Strength = 9.389766[T] (400[MEz])
Relaxation Delay = 2[s]

Temp_Gat = 22.6[4c]

Reovr cain .52

X_90_Width = 11.1[us]

X _Points = 32768

X_Acq_Time = 1.03809024[s]

X_angle = 30(deg]

X atn = 8.1[dB]

X Pulse =3,

X_Sweep_Clipped = 25.25252525 [kiz]
X_Resolution = 0.96330739[Hz)

Scans = 5000
Actual_Start_Time = 29-JAN-2024 16:35:01
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Reaction No. 5. Product Code: NU5
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i ---- PROCESSING PARAMETERS ----
B sexp( 0.3[Hz], 0.0[s] )
4 trapezoid( 0[%], O[%], BO[%], 100(%] )
] zerofill( 4, TRUE )
] £ft( 1, TRUE, TRUE )
] machinephase
) prm
= base_correct( Akima, 5, 0, FALSE, 3, None, FA
=]
=
1 Current Data Parameters
1 Filename = NUS-DMSO_PROTON-2-3.3af
] Buthor = delta
] Experiment = proton.jxp
Lripl Solvent - -D&
= Instrument - JEQL(JNM-ECZ400S)
. Field Strength = 9.389766[T] (400[MHz])
B Relaxation Delay = 4[s]
1 Temp_Get = 23.5[4c]
1 Recvr_Gain = 52
1 X_90_Width = 6.27[us]
] X _Points = 32768
.  Acq_Time = 4.37256192(s)
il X Angle = 45[deg]
= X aen = 5[d8]
4 X Pulse = 3.135[us]
1 X _Sweep_Clipped = 5.99520384 [ktz]
1 X Resolution = 0.22869888[Hz)
] Scans = 160
1 Actual Start Time = 23-JAN-2024 14:26:34
=
- | | S

120 11.0 10.0 9.0 8.0 7.0 6.0 5.0 4.0 3.0 20 1.0 0
SRE_

71 7 f
=] 2 wenw 0 v
=5 = & “
o= =3 winen o —
[=N=1 — iS el — =3

ppm



CB3-NMR

Reaction No. 5. Product Code: NU5
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---- PROCESSING PARAMETERS ----
sexp( 3.0[Hz], 0.0[s]
80[%], 100[%] )

trapezoidi{ 0[%],
zerofill ( 2, TRUE

£6( 1, TRUE, TRUE )
machi

inephase

ppa
thresh( 5[%], 1)

)

peak_pick( O[Hz], 0.1(ppm], Peaks, O[Hz] }

Current Data Parameters
ilename

Fil = NUS-DMSO_CARHON-1-3.jdf
Author = delta
Experiment = carben.jxp
Solvent = DMSO-DE
Field Strength = 9.389766[T] (400 ([MHz])
Relaxation Delay = 2[s
Temp_cet = 22.5[dc])
RecvE Cain = 52
X_90_width = 11.1[us)
X Points = 32768
X_Req_Time = 1.03809024[s]
X Angle = 30[deg]
Atn = 8.1[ds]
X Pulse = 3.7[us]
X _Sweep_Clipped = 25252528525 [kHz]
X Resolutien = 0.96330739[Hz]
Scans = 5000
Actual Start Time = 29-JAN-2024 20:52:28



H!-NMR
Reaction No.6 Product Code: NU6
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= 1 ---- PROCEESING EARAMETERS ————
sexp{ 0_3[er], 0.0[s] )
trapezoid( 0[%], O[%], 80[%], 100[%] }
zerofill( 4, TRUE )
££¢( 1, TRUE, TRUE }
] machinephase
o
R base_correct( Akima. 5. 0. FALSE, 3, Mone, EA
o
Curzent Data Barameters
£ilename = NUE-DMSG_PROTON-2-3.jdf
Author = delta
1 Experiment = proton. jxp
Solvent = DMSO-DE
1 Instzumeat - JEOL{JNM-ECZ400S)
Field Strength = 9.389766(T] (400[Muz])
Relaxation_belay = 4[s]
J Temp Get = 28.5[dc)
=4z
4 = 6.27[us]
= 327
= 4.37256192 (=)
— | = 45[deg]
< = 5[ds]
i ] = 3.135[us]
¥ Sweep Clipped = 5.89520334 [kHz]
¥ Bescluticn = 0.22869888 [Ez]
Scans = 160
Actual Start Time = 23-JAN-2024 14:54:08
= | | JL |
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CB3-NMR

Reaction No.6 Product Code: NU6
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---- PROCESSING PARAMETERS ----
sexp{ 3.0[Hz], 0.0[s] )
trapezoid3( 0[%], 80[%], 100[%] }
zerofill( 2, TRUE )

£££( 1, TRUE, TRUE )

machineph:

Ppm
thresh( 5[%], 1}
peak_pick( 0[Hz], 0.1[ppm], Peaks, O[Hz] )

Current Data Parameters

Filename = NU6-DMSO_CARBON-1-2.jdf
Buthor delta

Experiment = carbon.jxp

Solvent = DMSO-DE

Field Strength = 9.389766(T] (400(MHz])
Relaxation Delay = 2[s]

Temp_cet. = 22.1[de]

Recvr_Gain =52

X_90_Width 11.1(us]

X _Points = 32768

¥ _Acq_Tima = 1.03809024(s]

¥ _angle = 30[deq]

X_Atn = 8.1[dB]

X rulse = 3.7[us]

X Sweep Clipped = 25.25252525[kiz)

X Resolution = 0.96330739(Hz)

Scans = 5000

Actual _Start_Time = 30-JAN-2024 01:10:51
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H'-NMR
Reaction No.7  Product Code: NU7
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---- PROCESSING PARAMETERS ----
sexp( 0.3(Hz), 0.0(s] )
trapezoid( 0[%], O[%], BO[t], 100(%] )
zerofill( 4, TRUE )
v ] ££e( 1, TRUE, TRUE )
S machinephase
pp
base_correct{ Akima, §, 0, FALSE, 3, Nome, FA
=]
<
Current Data Parametars
Filenams = NU-7-DMSO_PROTON-1-4.3df
= Author = delta
T Experiment = proton.ixp
< Solvent = DMSO-DE
Instrument - JEOL (JNM-ECZ4005)
Field Strength = 9.389766[7] (400([Mz])
Relaxation_Delay = 4[s]
Temp_Get. = 19.3(dc)
Recvr_Gain - 52
*_90_Width = 8.92(us)
X Peints = 32768
] X Acq_Time = 4.37256192[s]
= ¥ Angle = 45[deq]
X atn = 5[a8]
¥_pulse = 4.46[us)
X Sweep Clipped = 5.99520384 [kiz]
X Reselution = 0.22B698B8[Hz]
Scans = 16
Actual_Start Time = 22-MAR-2024 16:03:42
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C13-NMR
Reaction No.7  Product Code: NU7
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---- PROCESSING PARAMETERS ----
sexp( 3.0[Hz], 0.0[s] )
trapezoid3( 0[3], BO[3], 100[%] )
zerofill( 2, TRUE )

££t( 1, TRUE, TRUE )
machinephase

ppm
thresh( 5[%], 1 )
peak_pick( O[sz], 0.l(ppm), Peaks, 0[dz] )

Current Data Parameters

Filename = NU-7-DMSO_CARBON-1-3.3jdf
Author = delta

Experiment = carbon.jxp

Solvent = DMSO-D6

Instrument JEOL (THM-ECZ400S)

Field Strength
Relaxation_Delay

9.389766[T] (400[MHz])

1.03809024 (5]

30 [deg)

8[ds)

3.33333333[us)
2525252525 [keitz]
0.96330738[8z)

2059

23-MAR-2024 14:54:54
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Optimized transition state 1

Figure S1: Optimized transition state 1 E(RPM6) = -0.04357821 a.u.

Optimized transition state 2

Figure S2: Optimized transition state 2 E(RPM6) =-0.09078025 a.u.

Predicted transition state structures have been shown as Figure S1 and Figure S2. The proposed
mechanism is in agreement with computational studies. The predicted energy of transition state 1
is E(RPM6) = -0.04357821 a.u., transition state 2 is E(RPM6) = -0.09078025 a.u. Reaction
pathways are supported by a number of energy states. IRC calculations were done and the results

are shown in graphs.
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IRC -TS1

Figure S3: Optimized Product
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