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Crystal Structure Determination of Compounds 4-6.

Single crystals of all compounds were mounted on a Cryoloop with a drop of Paratone oil and
positioned in the cold nitrogen stream on a Rigaku Saturn724+ (2x2 bin mode) diffractometer
(for 5 and 6) and Bruker D8 Venture (for 4). The data were reduced using CrysAlisPro
1.171.41.93a (Rigaku Oxford Diffraction, 2020) software. The structures were solved using
Olex2! with the ShelXT? structure solution program using intrinsic phasing and refined with
the SHELXL? refinement package using least-squares minimization. All non-hydrogen atoms
were refined anisotropically. Hydrogen atoms were placed in calculated positions and included
as riding contributions with isotropic displacement parameters tied to those of the attached non-
hydrogen atoms. The given chemical formula and other crystal data do not take into account
the unknown solvent molecule(s). The reflections with error/esd more than 10 were excluded
in order to avoid problems related to better refinement of the data. The data completeness is
more than 99.8% in most of the cases, which is enough to guarantee a very good refinement of
data. The details of X-ray structural determinations are given in Tables S1. Crystallographic
data for the structures reported in this paper have been deposited with the Cambridge
Crystallographic Data Centre as supplementary publication no. CCDC 2189643 (compound 4),

2189644 (compound 5) and 2189645 (compound 6).
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Table S1 Crystallography details.

Comp_4 Comp_5 Comp_6
Empirical formula C17H17N20PSe C20H23N20PS C20H23N20PSe
Formula weight 375.25 370.43 417.33
Temperature/K 150.15 150 150.00
Crystal system orthorhombic monoclinic monoclinic
Space group Pbca P2i/c P2i/c
alA 10.9392(3) 10.6482(15) 10.6448(7)
b/A 8.0482(3) 21.1068(17) 21.0365(8)
c/A 37.8833(12) 9.3551(10) 9.5229(5)
a/° 90 90 90
p/° 90 112.860(14) 113.495(7)
v/° 90 90 90
Volume/A3 3335.28(19) 1937.4(4) 1955.7(2)
Z 8 4 4
peaicg/cm® 1.495 1.270 1.417
w/mm? 2.350 0.260 2.012
F(000) 1520.0 784.0 856.0
Crystal size/mn? 0.102 x 0.068 x 0.089 x 0.067 x 0.098 x 0.068 x

0.056 0.058 0.056
20 range for data 4.310 65.32 4.152 to 49.994 3.872t0 62.346
collection/®
Reflections collected 55566 12285 16625

3409 [Rint = 5747 [Rint =
Independent reflections 5557 [Rint = 0.0984]
0.1067] 0.0409]

Data/restraints/parameters  5557/0/200 3409/55/264 5747/85/265
Goodness-of-fit on F2 1.025 1.059 1.046
R1 0.0528 0.0752 0.0476
WR2 0.1419 0.1860 0.1314
Largest diff. peak/hole /e

0.30/-0.83 0.59/-0.40 1.57/-0.50
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Fig. S1 *H NMR spectrum of 3.
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Fig. S2 3'P{*H} NMR spectrum of 3.
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Fig. S3 *C NMR spectrum of 3.

DEPARTMENT OF CHEMISTRY, |.L.T.(B)

Analysis Info Acquisition Date  3/12/2020 11:40:07 AM
Analysis Name  D:\Data\MAR-2020\MSB-SD-HK-79.d
Method Tune_pos_NAICSI-1000.m Operator SJG-out
Sample Name MSB-SD-HK-79 Instrument maXis impact 282001.00081
Comment C17H17N201P151
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4000 vV Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 VvV Set Dry Gas 4.0 Ifmin
Scan End 1000 m/z Set Collision Cell RF 1200.0 Vpp Set Divert Valve Source
Intens. { MSB-SD-HK-79.d36M34 330-0.3min #2-17, 100%=343132|
x107] 297.1258
E PPN
] 242.3049
] 3 — !
1 N N PPh,
2] \—/
1;
] 183.0701314 5788 270.3291 329.0907 414.9792
50 100 150 200 250 300 350 400 450 m/z
|ﬂleﬂ55§ 351.0698 +MS, 0.0-0.3min #2-17, 100%=343132
x10°
1257
1.001
0.75]
0.50
0.25]
] 340.3949 345.0826
0.00 i L : ; A ‘ ; ‘
340 345 350 355 360 m/z
Meas. miz # lon Formula m/iz err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
351.0698 1 C17H17N2NaOPS  351.0691 -1.9 16.3 1 10000 105 even ok
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Fig. S4 HRMS spectrum of 3.
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Fig. S6 *P{*H} NMR spectrum of 4.
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Fig. S7 *C NMR spectrum of 4.
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DEPARTMENT OF CHEMISTRY, L.I.T.(B)

Analysis Info Acquisition Date  3/12/2020 11:32:08 AM
Analysis Name  D:\Data\MAR-2020\MSB-SD-HK-80.d
Method Tune_pos_NAICSI-1000_Low.m Operator SJG-out
Sample Name MSB-SD-HK-80 Instrument maXis impact 282001.00081
Comment C17H17N201P1Se1
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 v Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Collision Cell RF 1300.0 Vpp Set Divert Valve Source
Intens_] -SD-HK- . - i - 00=16
N 297.1305 MSB-SD-HK-BO.d: +MS, 0.1-0.2min #3-14, 100%=16/4594
157 Se
P NN
1_0: ~— /\
1 N N PPh,
] \=/ 376.0259
057 351.0706
1 4 275.1457 :
et T o] g s R
OG r 1 : i 1 : II I 1 r A 1 : i i r 1 l‘ i L ] ! "
240 260 280 300 320 340 360 380 400 m/z
lnten%i 390.0142 +MS, 0.1-0.2min #3-14, 100%=1674594
x10%7
1.259
E 397.0145
1.009
0.75
0.501 395.0156 400.0152
0259 398.0161
E 389.0937 393.0215 402.0152 405.0406
0.004 : i —1 R - I S ‘
385.0 387.5 390.0 3925 395.0 3975 4000 4025 405.0 m/z
Meas. m/z # lonFormula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
399.0142 1 C17H17N2NaOPSe 399.0137 -1.4 593 1 100.00 105 even ok

Fig. S8 HRMS spectrum of 4.
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Fig. S9 *H NMR spectrum of 5.
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Fig. S11 3C NMR spectrum of 5.
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DEPARTMENT OF CHEMISTRY, I.I.T.(B)

Analysis Info
Analysis Name
Method
Sample Name
Comment

D:\Data\NOV-2019\MSB-SD-9-3-1.d
Tune_pos_NAICSI-1000.m
MSB-SD-9-3-1

C20H23N201P151

Acquisition Date  11/26/2019 114122 PM

INN-IN
maXis impact 282001.00081

Operator
Instrument

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 180 *C
Scan Begin 50 miz Set End Plate Offset -500V Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Collision Cell RF 1200.0 Vpp Set Divert Valve Source
Intens - 377.1448B-5D-9-3-1.d: +MS, 0.1-0.3min #6-20, 100%=3387566
1067 361.1631
3 393.1139
] PPN
1 C4H N
2] TYYTN N PPh,
1 5
17
] 337.1614
O_ { ) 351.}398 11 | ) Al 4[!9.:1856 418.|1639
320 330 340 350 360 370 380 390 400 410 420m/z
Ime1r;_-‘.6.j 377.1413 +MS, 0.1-0.3min #6-20, 100%=3387566
X 4
31 393.1139
2]
1]
] | l 385.2165
e e .
365 370 375 380 385 390 395 400 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
3771413 1 C20H23LIN20PS  377.1424 28 538.9 1 10000 105 even ok
Fig. S12 HRMS spectrum of 5.
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Fig. S13 H NMR spectrum of 6.
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Fig. S14 3P{*H} NMR spectrum of 6.
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DEPARTMENT OF CHEMISTRY, I.I.T.(B)

Analysis Info Acquisition Date  11/26/2019 11:48:04 PM
Analysis Name  D:\Data\NOV-2019\MSB-SD-9-8.d
Method Tune pos NAICSI-1000.m Operator INMN-IN
Sample Name MSB-5D-9-8 Instrument maxis impact 282001.00081
Comment C20H23N201P15e
Acquisition Parameter
Source Type ESI lon Paolarity Paositive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4500V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -B00V Set Dry Gas 4.0 l/min
Scan End 1000 mfz Set Collision Cell RF 1200.0 Vpp Set Divert Valve Source
|m91“056-i 425.0881 MSB-SD-9-8.d: +MS, 0.2-0.4min #14-22, 100%=1848633
x106]
. 5: Se
JUPN
o CaHy~N" SN""Nppp,
1 377.1426 \_/
D'5E 441.0609 6
] | 393.1156 “ \ h 457.0340
0.0 I.|. L ill T - . L ln‘ L. I lllll Ll e h . L ; . . . .
380 400 420 440 460 480 500 m/z
Ime1n056: 425.0881 +MS, 0.2-0.4min #14-22, 100%=1848633]
x106]
1.57
1_05 423.0886
0.5
] 419.0808 l l l 1
0_0...‘......l‘.l.-‘....‘.‘.&.........-
410 415 420 425 430 435 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
4250881 1 C20H23LIN20PSe 4250869 -28 116 1 10000 105 even ok

Fig. S16 HRMS spectrum of 6.
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Fig. S19 *C NMR spectrum of 7.

DEPARTMENT OF CHEMISTRY, L.I.T.(B)

Analysis Info Acquisition Date ~ 4/5/2022 6:17:56 PM
Analysis Name  D:\Data'APR-2022\MSB-SID-HK-99-B.d
Method Low_mass- NalCsl.m Operator  SJG OUT
Sample Name  MSB-SID-HK-99-B Instrument maXisimpact 282001.00081
Comment C24H25N201P151
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Nat active Set Capillary 4000 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 v Set Dry Gas 4.0 I/min
Scan End 650 m/z Set Charging Voltage 2000 v Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0°C
Intens. ] MSB-SID-HK-99-B.d: +MS, 0.1min #8
Xloog_ C4H )I\ ﬁ 346.1182
.84 4Hy -
] SN N/\Pth 443.1320
O.Gj
0.44
0.24 269.0661
S W O S —
100 200 300 400 500 600 m/z
Intens. ] MSB-SID-HK-99-B.d: +MS, 0.1min #8
x10%]
, 4434320
6
4
21 444.1346
ol 436.1680 [ 4451325
T T T T T T = T T T T T T T T - T T T T T T
432 434 436 438 440 442 444 446 448 m/z
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
4431320 1 C24H25N2NaOPS  443.1317 0.6 6.3 1 10000 170 even ok

Fig. S20 HRMS spectrum of 7.
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DEPARTMENT OF CHEMISTRY, LL.T.(B)

Analysis Info Acquisition Date  4/5/2022 6:28:23 PM
Analysis Name  D:\Data\APR-2022\MSB-SID-HK-100-B.d
Method Naformat_pos_1000.m Operator SJG OUT
Sample Name MSB-SID-HK-100-B Instrument maXis impact 282001.00081
Comment C24H25N201P1Se1
Acquisition Parameter
Source Type ESI lon Polarity Paositive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 3700 v Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 vV Set Dry Gas 4.0 lI/min
Scan End 1000 m/z Set Charging Voltage 2000 Vv Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0°C
Intens. MSB-SID-HK-100-B.d: +MS, 0.95-0.97min #57-58
%1037 Se
bl o
] 491.0754 CyHy )I\ PN
27 445.1398 N N PPh,
1_ 571102 469.0918 507.0472 C}
] : 479.0774 '
(il ; L J]LHLIL |L|L| ; |.I i I“.‘ H. ; Ll ; . ; 8 §
440 460 480 500 520 540 m/z
Intens. MSB-SID-HK-100-B.d: +MS, 0.95-0.97min #57-58
x103
] 4910754
21
1 489.0762
17
] 507.0472
0] o 4850789 | | | o | | | o
—7r r ‘1t T T T +tT7T i+ 1t r T T 7 tr Tt +t— | +t— T T T 1 Tt
475 480 485 490 405 500 505 510 515 m/z
Meas. m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
491.0754 1 C24H25N2NaOPSe 491.0762 18 16.6 1 10000 17.0 even ok
Fig. S24 HRMS spectrum of 8.
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Fig. S25 *H NMR spectrum of 9.
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DEPARTMENT OF CHEMISTRY, L1.T.(B)

Analysis Info

Analysis Name

D:\Data\JAN-2022\MSB-SID-HK-124.d

Acquisition Date

1/21/2022 8:17:48 PM

Method Low_mass- NalCsl.m Operator SJG-IN
Sample Name MSB-SID-HK-124 Instrument maXis impact 282001.00081
Comment C15H22N2Se
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 4000V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 v Set Dry Gas 4.0 l/min
Scan End 650 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0°C
Intens. ] MSB-SID-HK-124.d: +MS, 0.0min #2
x106]
] 283.1655
27
] 587.2328
1] 183.1092
0E 345.1339 429.2414 543.3385
100 200 300 400 500 600 m/z
Intens. MSB-SID-HK-124.d: +MS, 0.0min #2
%1067
] 2631578
1.5 CiHy )I\ C4Hy
] 262.1502 N N
1.0; 9
0.53 264.1596 yes 1547
0.04 — —— —— — — — —— —
261 262 263 264 265 266 267 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
263.1578 1 C15H23N28 283.1576 -0.7 15.7 1 100.00 8.0 even ok
Fig. S27 HRMS spectrum of 9.
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Fig. S28 *H NMR spectrum of 10.
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DEPARTMENT OF CHEMISTRY, L.L.T.(B)

Analysis Info
Analysis Name  D:\Data\AUG 2021\MSB-SID-HK-125.d

Acquisition Date  8/12/2021 2:30:52 AM

Method Low_mass- NAF.m Operator MSB-OUT
Sample Name MSB-SID-HK-125 Instrument maXis impact 282001.00081
Comment C19H30N2Se
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3200V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 I/min
Scan End 800 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0°C
Intens, MSB-SID-HK-125.d: +MS, 0.6min #36
Xmg 333.0841 e
’ Caly )I\ C4Hy
N N
2 10
287.1745 311.1027 C}
1 351.2435 359.2321
301.1423
0 . (. L |l‘ ||H i ' L l] il : l.llh Ly |374'1093 -
280 300 320 340 360 380 m/z
Intens. ] MSB-5ID-HK-125.d: +MS, 0.6min #36
X109
34 333.0841
2.
331.0851
1.
329.0895 330.0879 334.0867 335.0841
3320881
& S N W V S o — MY U W L N—
329 330 331 332 333 334 335 336 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
333.0841 1 C15H22N2NaSe 333.0840 0.0 15.4 1 100.00 8.0 even ok

Fig. S30 HRMS spectrum of 10.
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Fig. S32 3C NMR spectrum of 11.
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DEPARTMENT OF CHEMISTRY, |.I.T.(B)

Analysis Info

Analysis Name  D:\Data\DEC-2019\MSB-SD-51.d
Method Tune_pos_500_NAF.m

Sample Name  MSB-SD-51

Comment C12H22N2S

Acquisition Date  12/10/2019 10:57:49 PM

PG SRD OUT
maXis impact 282001.00081

Operator
Instrument

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4500 vV Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500V Set Dry Gas 4.0 I/min
Scan End 500 m/z Set Collision Cell RF 800.0 Vpp Set Divert Valve Source
Intens - MSB-SD-51.d: +MS, 0.1-0.3min #3-17, 100%=229116|
%1094 227.1552
0.89 193.1708
] )k CsHys
~~
0.6 N N
0.4+ 2491388
] 11
0.2+
1 172.0989 181.1722 { 239.0099 263.1138
L I Y “ TN ST T i i ln VU FTTU T e T T TN N N IO
0.0+ t + 1 T t t ! { + ¢
170 180 190 200 210 220 230 240 250 260 m/z
Intensaj 249.1388 W +MS, 0.1-0.3min #3-17, 100%=229116|
x10%] B C12H22N2NaS, 249.1396
3
2
] 265.1138
14 239.0099 251.1056 263.0873
] J\_ L 247.0031 L 261.0308
Otaa .Jlk e a :-l Jln As ll__u_ A4 L A j : M L *_ML_LJL__J‘\_,LL_) .
235 240 245 250 255 260 265 m/z
Meas.m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
2491388 1 C12H22N2NaS 249.1396 =31 30.3 1 10000 25 even ok
Fig. S33 HRMS spectrum of 11.
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Fig. S34 'H NMR spectrum of 12.
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Fig. S35 *C NMR spectrum of 12.
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DEPARTMENT OF CHEMISTRY, [.I.T.(B)

Analysis Info

Analysis Name  D:\Data\MAR-2020\MSB-SD-HK-54.d
Method Tune_pos_NAICSI-1000.m

Sample Name MSB-SD-HK-54

Comment C12H22N2Se1

Acquisition Date

Operator
Instrument

3/12/2020 11:48:10 AM

SJG-out
maxis impact 282001.00081

Acquisition Parameter

Source Type ESI lon Polarty Positive Set Nebulizer 0.4 Bar
Focus Active Set Capillary 4000 V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 Vv Set Dry Gas 4 0 I/min
Scan End 1000 m/z Set Collision Cell RF 1200.0 Vpp Set Divert Valve Source
|"19n55: 274.0999 MSB-SD-HK-54.d: +MS, 0.0min #1, 100%=180128§|
x107]
1.5
1'0_: 297.1150
] 193.1949 '
0.5 242.2962 3684121 414.9680
214.2709 l 337.2556 : 429.2174
U.G- . LL -t L k. ' Ll h.:, Ml ol LL A ..L.:l. nl L. Ly . m
150 200 250 300 350 400 450 m/z
Intens. 274.0999 +MS, 0.0min #1, 100%=180128§|
x107]
1.5 Se
1 ~ _CsHyz
10] N N 272.1009
] 12
D,5j 270.1026 276.0981
] 273.1032
] 268.1053 . | l \ { 277.1032
0.0 . o . — : . : 5 :
266 268 270 272 274 276 278 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
274.0999 1 C12H22N2Se 274.0943 20.4 282 1 100.00 30 odd ok

Fig. S36 HRMS spectrum of 12.
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Fig. S37 *H NMR spectrum of 13.
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Fig. S38 3C NMR spectrum of 13.
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DEPARTMENT OF CHEMISTRY, L1.T.(B)

Analysis Info

Analysis Name  D:\Data\APR-2022\MSB-SID-HK-92.d
Method Low_mass- NAF.m

Sample Name MSB-SID-HK-32

Comment C12H16N2S

Acquisition Date  4/5/2022 7:24:25 PM
Operator SJG OUT
Instrument maXis impact 282001.00081

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 3700V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 v Set Dry Gas 4.0 I/min
Scan End 600 m/z Set Charging Voltage 2000 V Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0°C
Intens. 1 MSB-SID-HK-92.d: +MS, 0.35-0.39min #21-23
x1006]
189.1393
27
1? 221.1103 227.1152
o | 205.1330 243.0917
I Al I Il
180 190 200 210 220 230 240 250 m/z
Intens. MSB-SID-HK-92.d: +MS, 0.35-0.39min #21-23
%1067
0.81 2214103 \V)I\V/Q“e
0.6 227.1152 ' /
0.2j o
W e : ‘
210 215 220 225 230 235 m/z
Meas.m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
2211103 1 C12H17N2S 2211107 2.0 4.6 1 100.00 80 even ok
Fig. S39 HRMS spectrum of 13.
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Fig. S40 *H NMR spectrum of 14.
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Fig. S41 13C NMR spectrum of 14.

DEPARTMENT OF CHEMISTRY, .L.T.(B)

Analysis Info Acquisition Date  4/5/2022 7:11:30 PM
Analysis Name  D:\Data\APR-2022\MSB-SID-HK-93-C.d

Method Low_mass- NalCsl.m Operator SJG OUT

Sample Name MSB-SID-HK-93-C Instrument maXisimpact 282001.00081
Comment C12H16N2Se1

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 4000 V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 v Set Dry Gas 4 0 I/min
Scan End 650 m/z Set Charging Voltage 2000 V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens. - MSB-SID-HK-93-C.d: +MS, 1.0-1.1min #59-65
X100
] 189.1424
44
1 268.0448
2 317.0285
ol S — :
0 100 200 300 400 500 mfz
Iﬂteﬂ%: Se MSB-SID-HK-93-C.d: +MS, 1.0-1.1min #59-65
x10°]
33 \N)I\N/QH@ 2680448
3 269.0511
2_
] C} 266.0466 279.0901
1] 265.0461
] 14 270.0473 275.1307
] i L | A 277.1274 |
e L T T T e T e T i T T A e S S A ]
257.5 260.0 262.5 265.0 267.5 270.0 272.5 275.0 277.5 m/fz
Meas.m/z # lon Formula miz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
268.0448 1 C11H16N20Se 272.0422 0.5 5155 1 10000 7.5 odd ok
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Fig. S42 HRMS spectrum of 14.
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Fig. S43 *H NMR spectrum of 15.
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Fig. S44 3C NMR spectrum of 15.
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DEPARTMENT OF CHEMISTRY, L.I.T.(B)

Analysis Info

Analysis Name  D:\Data\AUG 2021\MSB-SID-HK-109.d

Acquisition Date

8/12/2021 1:20:05 AM

Method Low_mass- NAF.m Operator MSB-OUT
Sample Name MSB-SID-HK-109 Instrument maXis impact 282001.00081
Comment C27H36N2S

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 3200V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 v Set Dry Gas 4.0 I/min
Scan End 600 m/z Set Charging Voltage 2000 v Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0°C
Intens. MSB-SID-HK-109.d: +MS, 1.27-1.34min #75-79
%1061
421.2670
1.07
4432482 459,2222
0.51
0.0 365.2941 389.2940 481.3976 507.3251
360 380 400 420 440 460 480 500 520 m/z
Intens. MSB-SID-HK-109.d: +MS, 1.27-1.34min #75-79
x1067
] 421.2670
1.04
0.51 422.2691
423.2668
00— o
420 421 422 423 424 425 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
421.2670 1 C27H37N2S  421.2672 0.5 114 1 100.00 13.0 even ok
Fig. S45 HRMS spectrum of 15.
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Fig. S46 'H NMR spectrum of 16.
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Fig. S47 3C NMR spectrum of 16.

DEPARTMENT OF CHEMISTRY, LLT.(B)

Analysis Info Acquisition Date  4/5/2022 6:51:11 PM
Analysis Name  D:\Data\APR-2022\MSB-SID-HK-110-B.d
Method Naformat_pos_50-600.m Operator SJG OUT
Sample Name MSB-SID-HK-110-B Instrument maXis impact 282001.00081
Comment C27H36N2Se1
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 3700V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 v Set Dry Gas 4.0 I/min
Scan End 600 m/z Set Charging Voltage 2000 v Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0°C
Intens. MSB-SID-HK-110-B.d: +MS, 0.95-0.99min #57-59
x106
469.2110
41
2
389.1725
0- 3371513 301.1354 346.1170 ;
200 300 400 500 600 700 m/z
Intens. ' MSB-SID-HK-110-B.d: +MS, 0.95-0.99min #57-59
x1067 Se
il 4692110
44
i N N
27 \—/ 491.1913
0-429‘1651 16 L, O { )
-——
430 440 450 460 470 480 490 m/z
Meas.m/z # lonFormula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
469.2110 1 C27H37N2Se 4692116 1.8 48.9 1 100.00 13.0 even ok

Fig. S48 HRMS spectrum of 16.
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Fig. S49 1H NMR spectrum of 17.
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Fig. S50 *C NMR spectrum of 17.
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DEPARTMENT OF CHEMISTRY, I.I.T.(B)

Analysis Info

Analysis Name  D:\Data\DEC-2019\MSB-SD-HK-9-5.d
Method Tune_pos_500_NAF.m

Sample Name MSB-SD-HK-9-5

Comment C8H14N2S1

Acquisition Date  12/10/2019 11:24:24 PM

PG SRD OUT
maXis impact 282001.00081

Operator
Instrument

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4500 vV Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 v Set Dry Gas 4.0 /min
Scan End 500 m/z Set Collision Cell RF 800.0 Vpp Set Divert Valve Source
lnlen%—' MSB-SD-HKZAS.87 78MS, 0.0-0.3min #2-15, 100%=3866852
x109]
* )k
] CH
e 9
] N N
1] 17
b 171.0954
] 137.1082 ‘ 251.0304 271.0231
0-+— T T T . T e T Ly + - s b
50 75 100 125 150 175 200 225 250 275 m/z
|"'e"35-; 171.0954 W +MS, 0.0-0.3min #2-15, 100%=3866852,
x10°3 W C8H15N2S, 171.0950
5
I
’E 169.0792
] 163.0080 l 183.0959
0 . | , 1 | ‘ 178.1505 .
160 165 170 175 180 185 miz
Meas.m/z # lon Formula miz err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
171.0954 1 CBH15N2S 171.0950 23 24 1 10000 25 even ok

Fig. S51 HRMS spectrum of 17.
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Fig. S53 3C NMR spectrum of 18.




DEPARTMENT OF CHEMISTRY, I.I.T.(B)

Analysis Info Acquisition Date  12/10/2019 11:06:22 PM
Analysis Name  D:\Data\DEC-2019\MSB-SD-9-6.d
Method Tune_pos_500_NAF.m Operator PG SRD OUT
Sample Name MSB-SD-9-6 Instrument maxXis impact 282001.00081
Comment C8H12N2Se
Acquisition Parameter
Source Type ESI lon Paolarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4500V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 Vv Set Dry Gas 4.0 I/min
Scan End 500 m/z Set Collision Cell RF 800.0 Vpp Set Divert Valve Source
'me"%i MSB-SD-9-6.d: +MS, 0.0-0.2min228:934500%=4746655
1091
X ] Se
1.257 )k
] CH 280.9631
1.00E ~N N~ 4ty 218.0305
0.759 \ /
0,501 321.9906
] 18
0.257 '
UDG: : : 1?5|19876 A 1999284 H l. H; L 2419197‘2569240 ' “ (111 | V| “ \{ " sdily
125 150 175 200 225 250 275 300 miz
Inten%{ W +MS, 0.0-0.2min #1-14, 100%=4746655)
x10°, W CBH14N2Se, 218.0317
41
3]
2; 339.1638 441.0654
] 208.0745
¥ 318.0305 280.9631 303.1194
o 175.9876 I
50 100 150 200 250 300 350 400 450 miz
Meas. m/z # lonFormula miz err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
218.0305 1 CB8H14N2Se 216.0317 5.4 56.0 1 10000 3.0 odd ok

Fig. S54 HRMS spectrum of 18.
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Fig. S56 *C NMR spectrum of 19.
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Fig. S57 *H NMR spectrum of 20.
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Fig. S58: *C NMR spectrum of 20.
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DEPARTMENT OF CHEMISTRY, L.L.T.(B)

Analysis Info
Analysis Name

D:\Data\FEB-2022\MSB-SID-HK-122.d

Acquisition Date

2/4/2022 7:48:26 PM

Method Low_mass- NalCsl.m Operator SJGOUT
Sample Name MSB-SID-HK-122 Instrument maXisimpact 282001.00081
Comment C23H38N2S
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 4000 Vv Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 VvV Set Dry Gas 4.0 l/min
Scan End 650 m/z Set Charging Voltage 2000 vV Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens. MSB-SID-HK-122.d: +MS, 0.1-0.2min #4-12
x106
2 319.2217 396.1241
1] 287.2474
E H 507.1271
04 . . ‘LLL‘L‘ ) .IKL‘ Lulkl S WU W " . .
100 200 300 400 500 600 m/z
Intens. | MSB-SID-HK-122.d: +MS, 0.1-0.2min #4-12
x10%] 3752829
] CgHyr )I\ /CsH” |
N N
6,
1 365.2254
4,
2 21 376.2851
07 363.1454 k366‘2279 370.3202 l 377.2817 382.2274
af A A .
362.5 365.0 367.5 370.0 372.5 375.0 377.5 380.0 382.5 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
375.2829 1 C23H39N2S 375.2828 -0.0 21.7 1 100.00 8.0 even ok
Fig. S61 HRMS Spectrum of 21.
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Fig. S62 *H NMR spectrum of 22.
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Fig. S63 *C NMR spectrum of 22.
DEPARTMENT OF CHEMISTRY, L.I.T.(B)
I Se
Analysis Info c )L ci,, Acquisition Date  8/12/2021 12:18:59 AM
Analysis Name  D:\Data\AUG 2021\MSB-SID-HK-123.d i~ Sy
Method Naformat_pos_1000.m Operator MSB-OUT
Sample Name MSB-SID-HK-123 Instrument maXis impact  282001.00081
Comment C23H38N2Se 72
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 4000 vV Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 V Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0°C
Intens. MSB-SID-HK-123.d; +MS, 1.4-1.6min #84-95
x105 ]
472.0777
2.
438.3854
13 423.2276
445.2102  451.1185
0 . . r— ————— ——— ———————— . , .
420 430 440 450 460 470 480 m/z
Intenss. MSB-SID-HK-123.d: +MS, 1.4-1.6min #84-95
x10-]
423.2276
1.09
051 4202265 421.2290 422.2228
419.2278 - 4242284 425.2280
0.0 418.2233 4229031 426.2259
" T4ls 419 420 "a2t O a2 T4z’ Taa 0 a5 Tax m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
423.2276 1 C23H39N2Se 423.2273 -04 116.4 1 100.00 8.0 even ok

Fig. S64 HRMS spectrum of 22.
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Fig. S65 *H NMR spectrum of 23.
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Fig. S66 13C NMR spectrum of 23.

DEPARTMENT OF CHEMISTRY, LL.T.(B)

Analysis Info Acquisition Date  9/19/2022 3:04:10 PM
Analysis Name  D:\Data\SEP-2022\MSB-SID-125-A-5.d
Method Naformat_pos_50-600.m Operator ArD In
Sample Name MSB-SID-125-A-5 Instrument maXisimpact 282001.00081
Comment C6H10N20151
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 3roov Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 I/'min
Scan End 600 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens. MSB-5ID-125-A-5.d: +MS5, 0.0-0.2min #2-9
440.2161
6000 338.3272 487.3374
4000 159.0554 274.2624 381.0049
20004
PRI INUR-~... 30 WUSSIRUURUTIPUN WOtV WORURSITVIN WOSPRROY e Ul | U war o
50 100 150 200 250 300 350 400 450 m/z
Intens. MSB-5ID-125-A-5.d: +MS, 0.0-0.2min #2-9
S y
30007 )I\ 1599554
N —
2000 HO/™ \_/N
1000 23
148.0624 151.1077 156.4528 160.0587 164.1541 167.6842 169.8298
0 Loyl o i pli o buipers donat sl b bbbl ool bt ol o bl e e b s g wb toie og dadiy
145 150 155 160 165 170 m/z
Meas m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
159.0654 1 CEH11IN20S  159.0587 207 424 1 100.00 50 even ok

Fig. S67 HRMS spectrum of 23.
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Fig. S69 13C NMR spectrum of 24.

DEPARTMENT OF CHEMISTRY, L.I.T.(B)

Acquisition Date  9/19/2022 3:11:30 PM

Analysis Info
Analysis Name  D:\Data\SEP-2022\MSB-SID-125-B.d

Method Naformat_pos_50-600.m Operator ArD in
Sample Name MSB-SID-125-B Instrument maXis impact 282001 00081
Comment C6H10N201Se1
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 3700V Set Dry Heater 180 *C
Scan Begin 50 miz Set End Plate Offset -500 vV Set Dry Gas 4.0 Vmin
Scan End 600 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0°C
Intens. | MSB-5ID-125-B.d: +MS, 0.10-0.17min #6-10
60007 338.3417
4000
1 207.0067
2000 159.0654 J 282.2796
R 182.7087 299.0606 3213182
L S e L st oo mtiali e e e .“f-.".l“.‘. e e e e e ol e
125 150 175 200 225 250 275 300 325 350 m/z
Intens. | MSB-SID-125-B.d: +MS, 0.10-0.17min #56-10
30007 Se
] )k 2070067
2000 HO_/ N N
1000] 24 205.0073
] 203.0087 208.0125
199.0076 200.8535 1 l 206‘1119? I 2104111 213.8525
[ TP NPT T TRTRVES YT T PRF P NPT dd ko) TIPS P TR WP TN WY R E T mu..lmmmnlou.JL
200 202 204 206 208 210 212 214 mfz
Meas. m/z # lon Formula m/z err [ppm] mSigma #mSigma Score rdb e Conf N-Rule
207.0067 1 CBH11N20Se 207.0031 -17.2 65.8 1 10000 50 even ok

Fig. S7T0 HRMS spectrum of 24.
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Fig. S71 *H NMR spectrum of 25.
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DEPARTMENT OF CHEMISTRY, I.I.T.(B)

Analysis Info Acquisition Date  12/6/2019 8:59:35 PM
Analysis Name  D:\Data\DEC-2019\MSB-SD-5-S2.d
Method Tune_pos_500_NAF.m Operator CMRV-0OUT
Sample Name MSB-5SD-5-52 Instrument maxXis impact 282001.00081
Comment CIHT2N4S1S2
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4500 vV Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 v Set Dry Gas 4.0 I/min
Scan End 500 mfz Set Collision Cell RF 800.0 Vpp Set Divert Valve Source
'”1912')9-1 MSBEDAFER.d: +MS, 0.1-0.4min #5-23, 100%=2904208
x1097]
E )k )k 290.2862
1.5; ~N N/\N N/
1.0 —
] 301.1423
0.57
] 235.0729 242]2835 754.8931 263.0397 270.3161 | } | I
0.0 i i N N N 1 i " ' U BV Al
220 230 240 250 260 270 280 290 300 m/z
Inte:]r[l)s.: 242.2835 +MS, 0.1-0.4min #5-23, 100%=2904208
x107]
1.5
1 270.3161
10] 263.0397
Z 235.0729 254.8931
0.57
. 233.1084 239.0335 220-8948 L
b . - 246.0729
00l Lt a by .J.a.»."--.».k.#‘k.a.-.lk.u..a. : .LM.AM..JMJ.
230 235 240 245 250 255 260 265 270 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
263.0397 1 CY9H12N4NaS2 263.0396 0.6 11.2 1 10000 55 even ok

Fig. S73 HRMS spectrum of 25.
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Fig. S75 3C NMR spectrum of 26.
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DEPARTMENT OF CHEMISTRY, I.I.T.(B)

Analysis Info
Analysis Name
Method
Sample Name
Comment

Acquisition Date  11/26/2019 11:57:22 PM

D:\Data\NOV-2019\MSB-SD-44.d

Tune_pos_NAICSI-1000.m Operator INN-IN
MSB-SD-44 Instrument maXis impact 282001.00081
C9H12N4Se2

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4500 vV Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Collision Cell RF 1200.0 Vpp Set Divert Valve Source
Intensé-_ MSB-SD-44.d: +MS, 0. BD774BR%6-42, 100%=985666
x109| Se Se
0.81 )]\ )]\
] 279.0337 ~N7 NN N 397.2931
0.6 \__/ 370.9070
0.4+
0.2] 285.1017 303.1122 335.9388
J 295.0065 M \
0.0- 315.1875 il l‘; | PN j“.in I
280 280 300 320 340 360 380 400 m/z
Intensgj 335.9388 +MS, 0.1-0.7min #6-42, 100%=985666
x10] 333.9394
1.57
] 342.9544
1.0] 331.9406
i 338.9558 352.9332
051 326.1276 329.9422 344.9541
] 350.9368 l
0_07 " A e ! ‘IA o IIL LL l “L \ l_A | l ! L ) 4 " 1k o L !
325 330 335 340 345 380 m/z
Meas. m/z # lonFormula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
3359388 1 CO9H12N4Se2 335.9389 0.3 14.3 1 100.00 6.0 odd ok

Fig. S76 HRMS spectrum of 26.
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DEPARTMENT OF CHEMISTRY, L.I.T.(B)

Analysis Info Acquisition Date  2/4/2022 8:12:50 PM
Analysis Name  D:\Data\FEB-2022\MSB-SID-HK-97-A.d
Method Naformat_pos_1000.m Operator SJGOUT
Sample Name MSB-SID-HK-97-A Instrument maXis impact 282001.00081
Comment C15H24N482
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 3700V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 I/min
Scan End 1500 m/z Set Charging Voltage 2000 v Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0°C
Intens. MSB-SID-HK-97-A.d: +MS, 0.27-0.30min #16-18
X105
21 347.1340
1 363.1075
0L —
250 300 350 400 450 500 550 m/z
Intens. MSB-SID-HK-97-A.d: +MS, 0.27-0.30min #16-18
x10%]
] 363¢075

3%C4H9 )J\ )k C4H9
] N N/\N N/

SI A

1] 365.1057
355 360 365 370 375 380 385 m/z
Meas. m/z # lon Formula mfz err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
363.1075 1 C15H24KN4S2 363.1074 -0.3 19.0 1 100.00 10.0 even ok

Fig. S79 HRMS spectrum of 27.
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DEPARTMENT OF CHEMISTRY, L.1.T.(B)

Analysis Info Acquisition Date  2/4/2022 8:24:46 PM
Analysis Name  D:\Data\FEB-2022\MSB-SID-HK-98.d
Method Low_mass- NAF.m Operator SJGOUT
Sample Name MSB-SID-HK-98 Instrument  maXis impact 282001.00081
Comment C15H24N4Se2
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 3700V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 l/min
Scan End 600 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens. MSB-SID-HK-98.d: +MS, 0.22-0.29min #13-17
x1061
14 421.0416
443.0230
Oi 217.0201 279.0007 325.1500
200 300 400 500 500 m/z
Intens. ] MSB-SID-HK-98.d: +MS, 0.22-0.29min #13-17
x10%4 4589965
1.257 Be Se ¢
] c C4H 456.9975
1.007 ‘HQ\N)I\N/\NJ\N/ o
] \—/ g \—/
0.75] 454.9986
0.501 455.9996 460.9958
1 457.9993
0.254 e300 4590988 463.3018
0,001 220020 ‘ ‘ . ‘ ‘ . . :
450.0 452.5 455.0 457.5 460.0 462.5 465.0 467.5 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
458.9965 1 C15H24KN4Se2 458.9963 01 9.6 1 100.00 10.0 even ok

Fig. S82 HRMS spectrum of 28.
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DEPARTMENT OF CHEMISTRY, |.I.T.(B)

Analysis

Info

Analysis Name

Method
Sample N
Comment

ame

D:\Data\MAR-2020\MSB-SD-HK-95.d
Tune_pos_NAICSI-1500.m
MSB-SD-HK-95

C42H36N402P232

Acquisition Date  3/12/2020 11:10:35 AM

SJG-out
maxXis impact 282001.00081

Operator
Instrument

Acquisition Parameter

Source Type ESI len Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4500 V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 l/min
Scan End 1500 m/z Set Collision Cell RF 1500.0 Vpp Set Divert Valve Source
|nteﬂ5§§ 707.2332 MSB-SD-HK-95.d: +MS, 0.0min #1, 100%=153816)
x1024
1.25]
1.003
0.75]
0.507 761.1863
{83435 727.4630
0.25 ' 777.1642
E | 697.4464 l 741.4681 “l M 815.5084
0.003—-Lh by : ‘ L o b b g | e
680 700 720 740 760 780 800 m/z
Intens‘ig 777.1642 +MS, 0.0min #1, 100%=153816
x1074
E 778.1676
1.004 o o
] 771.4828 thll’l/\N)LN’\——N)LN/\II’IPhZ
0.75 @
0.507 772.4899 i
1l 765.2105 7791665
0.254
L [ 273.4922 780.1563
0.00 Ly sl Al iy bty g il ‘Jillli]‘ll.l“ s B tidilags 1 TRV IO R 1 TR WV PR T
765.0 767.5 770.0 7725 775.0 777.5 780.0 782.5 785.0 787.5 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
7771642 1 C42H36N4NaO2P2S2 777.1647 0.6 148.4 1 100.00 27.5 even ok

Fig. S85 HRMS spectrum of 29.
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DEPARTMENT OF CHEMISTRY, I.I.T.(B)

Analysis Info Acquisition Date  3/12/2020 10:41:16 AM
Analysis Name  D:\Data\MAR-2020\MSB-SD-HK-96.d
Method Tune_pos_NAICSI-1500.m Operator SJG-out
Sample Name MSB-SD-HK-96 Instrument maXis impact 282001.00081
Comment C42H36N402P25e2
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4500 vV Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 l/min
Scan End 1500 m/z Set Collision Cell RF 1500.0 Vpp Set Divert Valve Source
Intens. 771.1523 MSB-SD-HK-96.d: +MS, 0.0-0.4min #1-23, 100%=3090974

x105i 723.2135 Se Se
054 809.1281 (I.l’ )k /U\ fo)
. PN Il
o6 PhoP” N7 NN N N pn,
1 745.2081
0.4
021 871 0543 0
1 851.0681 . 901.2330
0.0- e S I
725 750 775 800 825 850 875 900 925 m/z
Intensd;’ 871.0540 +MS, 0.0-0.4min #1-23, 100%=3090974
x10%7
0.8
0.6 869.0555
0.4
0.27WL-
0.0 Ml .‘w“‘“‘“‘ o bl o M s o Mot st eV M b M b Sl
855 860 865 870 875 880 miz
Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
850.0648 1 C42H36N402P2Se2 850.0648 0.0 285.2 1 10000 280 odd ok
1 C42H36N402P2Se2 850.0648 0.0 285.2 1 10000 28.0 odd ok
1 C42H38N402P2Se2 850.0648 0.0 285.2 1 10000 28.0 odd ok
1 C42H36N402P2Se2 850.0648 0.0 285.2 1 10000 28.0 odd ok
873.0520 1 C42H36N4NaO2P2Se2 873.0546 -3.0 91.5 1 10000 275 even ok

Fig. S88 HRMS spectrum of 30.
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Fig. S89 'H NMR spectrum of 31.
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Fig. S90 3P{*H} NMR spectrum of 31.
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DEPARTMENT OF CHEMISTRY, I.L.T.(B)

Analysis Info

Analysis Name

D:\Data\JAN-2022\MSB-SID-HK-104.d

Acquisition Date

1/21/2022 8:34:54 PM

Method NalCsl_pos_1000-a.m Operator SJG-IN
Sample Name MSB-SID-HK-104 Instrument maXis impact 282001.00081
Comment C33H3002P2S2N4
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 3700V Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 Vv Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0°C
Intens. MSB-SID-HK-104.d: +MS, 0.79-0.86min #47-51
x1083
157 663.1170
1.03
0.5 440.2351
0.0l . 4717928 543.3329 606.3116 L \ ) )
450 500 550 600 650 700 750 m/z
Intens. MSB-SID-HK-104.d: +MS, 0.79-0.86min #47-51
x1067 o
i (0]
it (PN //JL\\ PN ,/Jl\\ PN o
] Il
1.0] Ph,P N N N N PPh, 642.1367
0.5] \—/ 31 \—/ 643.1332
00l ‘ . ‘ ‘ RN N A Vo . ‘
630 632 634 636 638 640 642 644 646 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
641.1352 1 C33H31N402P252 641.1358 1.0 111.4 1 100.00 28.0 even ok

Fig. S92 HRMS spectrum of 31.
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Fig. S95 *C NMR spectrum of 32.

DEPARTMENT OF CHEMISTRY, L.I.T.(B)

Analysis Info

Analysis Name

Method

Sample Name

Comment

NalCsl_pos_1000-a.m

MSB-SID-HK-105

C33H3002P28e2N4

Acquisition Date  1/21/2022 8:27:45 PM

D:\Data\JAN-2022\MSB-SID-HK-105.d

Operator SJG-IN
Instrument maXis impact 282001.00081

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 3700V Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corona 0nA Set APCI Heater 0°C
Intens. ] MSB-SID-HK-105.d: +MS, 0.40-0.50min #24-30
x108]
2.07 737.0253
1.5
1.03
E 283.1616
g'gg 3938769 363.1750 8971435
300 400 500 600 700 800 9200 1000 1100 m/z
Inte”’i-z MSB-SID-HK-105.d: +MS, 0.40-0.50min #24-30
x106; Se Se
] 735.0262 7370253 0 0
1.59 I~ PN I|
1 05 734.0245 | 736 0229 Ph,P N N N N/\PPh2
0 5_ 732.0239 738.0245 \=/ 32 \=/
e | 740.0236
0.0 ?‘25]03_‘57‘ 727-|03?5| - l )l - N N W T L . '\ R —
725.0 727.5 730.0 732.5 735.0 737.5 740.0 742.5 745.0 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
737.0253 1 C33H31N402P2Se2 T737.0247 0.1 995 1 10000 28.0 even ok

Fig. S96 HRMS spectrum of 32.
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DEPARTMENT OF CHEMISTRY, I.I.T.(B)

Analysis Info

Analysis Name

Method

Sample Name

Comment

D:\Data\DEC-2019\MSB-SD-50.d
Tune_pos_500_NAF.m
MSB-SD-50

C9H12N4S1Se1

Acquisition Date  12/6/2019 8:46:27 PM

CMRV-OUT
maXis impact 282001.0008

Operator
Instrument

Acquisition Parameter

Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Active Set Capillary 4500 Vv Set Dry Heater 180 °C
Scan Begin 50 m/z Set End Plate Offset -500 vV Set Dry Gas 4.0 I/min
Scan End 500 m/z Set Collision Cell RF 800.0 Vpp Set Divert Valve Source
Intense._ 413.26B16B-SD-50.d: +MS, 0.0-0.3min #1-16, 100%=98478t
x10
] 358.9299
0.8
0.6
E 310.9842
0.4 442.8472
] 479.2817
0.2
0.0-
250 300 350 400 450 500 m/i
Intjnosisz 301.1409 310.9842 +MS, 0.0-0.3min #1-16, 100%=98478¢
X 4
45 Se
37 N N N N
o = 33 =
290.2828
1 277.1751 l [ 317.1152 331.2245
Oi " ‘]‘ll‘ll‘x - " ‘J‘.‘.‘;“ . li‘l‘.ll *. l P - ‘JA‘L‘LL‘-L.‘.L.‘.EL‘J L.‘Ll.hl.‘L'.“‘.'..‘*
280 290 300 310 320 330 340 mk
Meas. m/z # lon Formula m/z err[ppm] mSigma #Sigma Score rdb e Conf N-Rule
3109842 1 C9H12N4NaSSe 310.9840 -0.9 85 1 100.00 5.5 even ok

Fig. S97 HRMS spectrum of 33.
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DEPARTMENT OF CHEMISTRY, L1.T.(B)

Analysis Info Acquisition Date  4/5/2022 6:40:22 PM
Analysis Name  D:\Data\APR-2022\MSB-SID-HK-107-B.d
Method NalCsl_pos_1500hple.m Operator SJG OUT
Sample Name MSB-SID-HK-107-B Instrument maXis impact 282001.00081
Comment C42H36N402P251Se1
Acquisition Parameter
Saurce Type ESI lon Polarity Paositive Set Nebulizer 04 Bar
Focus Not active Set Capillary 3700 v Set Dry Heater 200°C
Scan Begin 50 miz Set End Plate Offset -500 v Set Dry Gas 4.5 l/min
Scan End 1500 m/z Set Charging Voltage 2000 Vv Set Divert Valve Source
Set Corona 0 nA Set APCI Heater 0°C
Intens. J MSB-SID-HK-107-B g; +MS, 0.2-0.4min #11-21
x10%]
PN N N
1.0; 771.1472 Ph,P N N-—\—N N/\Pth
0.57
] 825.1091
0.0 34
725 750 775 800 825 850 875 900 925 m/z
Intens. MSB-SID-HK-107-B.d: +MS, 0.2-0.4min #11-21
30004
1 825:4091
20004
10007
0% S e e e L e s e e e I s e e e e e L
800 810 820 830 840 850 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
8251091 1 C42H36N4NaO2P2SSe 8251092 05 na 1 10000 340 even ak

Fig. S98 HRMS spectrum of 34.
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DEPARTMENT OF CHEMISTRY, LI.T.(B)

Analysis Info Acquisition Date  8/12/2021 3:15:03 AM
Analysis Name  D:\Data\AUG 2021\MSB-SID-HK-106.d
Method Naformat_pos_1000a.m Operator MSB-OUT
Sample Name MSB-SID-HK-106 Instrument maXis impact 282001.00081
Comment C33H3002P2SSeN4
Acquisition Parameter
Source Type ESI lon Polarity Positive Set Nebulizer 0.3 Bar
Focus Not active Set Capillary 4000 VvV Set Dry Heater 180 °C
Scan Begin 50 miz Set End Plate Offset -500 v Set Dry Gas 4.0 I/min
Scan End 1000 m/z Set Charging Voltage 2000V Set Divert Valve Source
Set Corcna 0 nA Set APCI Heater 0°C
Intenss. MSB-SID- HK 106.d: +MS, 0. 0-0 3min #2-16
x10°4 759.0089 )]\ )L
, 7110641 th{l/\ N /\ll
3 2
1] 663.1192 35
0 5073311 567.3311  611.3569 931.0153
N L L " L ol Lk i IR T "
500 550 600 650 700 750 800 850 900 m/z
Intens. MSB-SID-HK-106.d: +MS, 0.0-0.3min #2-16
X105
711.0641
2.
709.0651 ‘
1 712.0869 13 0646
707.0663 708.0677 \ 710.0680 ‘ :
0 I A L | LA | L oot 715.0653
706 708 710 712 714 716 m/z
Meas. m/z # lon Formula m/z err[ppm] mSigma #mSigma Score rdb e Conf N-Rule
708.0651 1 C33H30N4NaO2P2SSe 711.0622 -1.9 13.8 1 100.00 28.0 even ok

Fig. S99 HRMS spectrum of 35.

Fig. S100 Synthesis of thiones a) before the synthesis b) after the synthesis
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Fig. S101 Synthesis of selones a) before the synthesis b) after the synthesis

Fig. S102 Different sized balls used in the current work for efficient grinding.

Fig. S103 Ball-milling machine used in the current study.
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