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Figure S1. The *H NMR spectrum of compound 8 in CDCls
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Figure S2. The **C NMR spectrum of compound 8 in CDCl;
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Figure S3. The "’Se{*H} NMR spectrum of compound 8 in CDCls
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Figure S4. The *H NMR spectrum of diselenide 9 in CDCl;
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Figure S5. The **C NMR spectrum of diselenide 9 in CDCl;
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Figure S6. The "’Se{*H} NMR spectrum of diselenide 9 in CDCl;
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Figure S7. The *H NMR spectrum of diselenide 15 in CDCl;
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Figure S8. The **C NMR spectrum of diselenide 15 in CDCl;
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Figure S9. The "’Se{*H} NMR spectrum of diselenide 15 in CDCl;
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Figure S10. The ""Se{*H} NMR spectrum of compound 7a in DMSO-ds

00 c0 0T L GC e 0¥ 9 g'S 0a c'9 0L SL oe c'g 06 i 00T
1 1 | L | L L 1 1 1 L 1 L L L L 1 " 1 i 1 " 1 " | |
ra O = e b
o o I P ) I N |
(=] Ul = = O b W
—L e
- ' %&i\l\
f |
l
|
9E559 2215 [2422ds &7
89/EL 2215 pRUnboy £F
HE snapny Z2
T fousnbaug ysamol 17
. . . . . . 6'S0LET RPN (2225 0F
...._m m_o m_o _u_.-H m_m o_m .-..._._.. L1005 Ausnbaug Jsjewonosds g1
o nJ ™ 550 IZ0LET-TT-T208 3)e( uonEdYIpo 81
% & m ECSE0IET-TT-T20E e uogisinbay /1
TEET'T 3wy uogsinboy 91
Dooorat BPIAA 25Nd 5T
0000°T Aejaq uonEXE[EY £T
o ulen) ARy £1
ar SUEIS JO J3quinp T
x_ ! pcbz 2ouanbas Asnd 11
& ™~ z'00¢ sryesRdwal o
g o = "~
Ho o ~ i 0sha usAPRS
o= & A loypny g
&5 W = % f 005 0=y =oueny JMawonoads g
B ~ & et
= = a5 9
z [0 rJ Juu J2uUm
© K%} _ S Qs
fa HAWs uidsolg J=ynig ubun +
= ~J - , —
T - —- TE Jwu {20oads 1 0F OSWG U258 HE
= o THM-T3 9 T-H uBLWEY €
Ysiuew =)

a1 T fe3epd JOTg Jysiuew /g4 T-64T-Hi /dop{saQ [anugaug feals jsmsn /i

El=N

swep Sp4 eeg T

JEI NN -]

THN-03 9£T-AIN
ysiueLy

S11



Figure S11. The 3C NMR spectrum of compound 7a in DMSO-dg
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Figure S12. The ""Se{*H} NMR spectrum of compound 7a in DMSO-ds
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Mechanistic study of 8 with PhSH and H202

Figure S13. The ""Se{*H} NMR spectrum of compound 8 in CDCl;
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Figure S14. The ""Se{*H} NMR spectrum of 8 with PhSH (8 equiv)
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Figure S15. The ""Se{*H} NMR spectrum of 8 with PhSH (8 + 8 equiv)
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Figure S16. The ""Se{*H} NMR spectrum of 8 with PhSH (24 equiv)
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Figure S17. The ""Se{"H} NMR spectrum of 8 with PhSH (24 equiv) and H,0; (6 equiv)
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Figure S18. "’Se{*H} NMR spectrum of 8 with PhSH (24 equiv) and H.O, (24 equiv)
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Repeated mechanistic experiment of 8 with PhSH and H202

Figure S19. The ""Se{*H} NMR spectrum of 8 with PhSH (8 equiv) in CDCls)
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Figure S20.The ""Se{*H} NMR of 8 and PhSH (8+8 equiv) in CDCl;
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Figure S21. The ""Se{*H} NMR of 8 with PhSH (16 equiv) + H,0, (4 equiv) in CDCl;
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Figure S22. The ""Se{*H} NMR of 8 with PhSH (16 equiv) + H,0, (6 equiv) in CDCl5)

(wdd) 1
0 05 00T 0ST O0Z OSZ OOE OSE OOk OSF 005 0S5 009 059 00 OGS O0% 0S8 006 OS6E 0501 DSt 0521 0SET 05+l

sac2e 305 @455 43
gaszs 3015 pasnoy £Z

—

: o

— 1

o g I=Z o= —
N - SRR £T
W STTETG- Anbaug S 17
@ @ 560852 WP [RI39C5 07

BE 56 AREnDaid sawnnzeds 61

Z o

) o (7] R .

zZT | CTSSIETAZOHOT-TE08 ] LonEIYPoN 8T

(@] % W TTOTTAZO-0T-TT0T e ugEInhy A1

T w SETD Bua) uogmrboy o1

z 000001 WP #5051

0000°T AR uohENeRY +T

o1 L) SRy £

96 RIEIS 40 RN 7T

.33 FBBIG 5ng T1

T 0gE aFmeRduE 01

EpD IR

ey g

05 038 SoURAY Rlawonads

@E o

A By 5

HIUWSD Logog g ufug ¢

65 s {Racads | 1) £0DOD S2LL3S

TOTH B35 + HSHAIT 2913 Ll 3

E-HSINYW WL T

A 1 fevepd 155 JE-HSINYI frE D 90T i ZOT - 000 ER0 [anadeul JRals 56N 20 ey ML ERD T

R Sy e R
| |
-9 .

m + % 55 Jwu {Ripads\:a} €000 92L£35
in o o ZOZH b0 + HSHJOT Z9T-4W
by T h E-HSINVW

S23



Figure S23. The ""Se{*H} NMR of 8 with PhSH (16 equiv) + H,0, (8 equiv) in CDCl;
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Mechanistic Studies of Diselenide 9 with PhSH and H,0,

Figure S24. The ""Se{*H} NMR spectrum of diselenide 9
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Figure S25. The ""Se{*H} NMR spectrum of diselenide 9 + PhSH (1 equiv)

0Oz-

DOE

005 009 oo oog 006 0001 pott oozt 0OET 001 0ost
| | | Il & | 1 |

LL19E—

BAIE WG MRS P
BAIE a5 pasntdy T
D.._|... apr IT
-— ¥Ege Asmnbiae Yeaae 17
il T SE0RLT R RIS X

LS5 ANRNDI L FIFU0LI0S §]

@ PRI LO0-01-1208 300 LOREGPON BT
5T L0011 208 R LogEnnly L1

ZT Q_ue WET D un) uogEIrloy 91
) |2 00000t LEPUNL 0 ST
T 0000°T ARRq LOYENREY §1
z %t e B0 £
912 SIS 0 Squiy T1
=} ASNDS ¥ 11
T00E JrneRduRL 01
jas sl FES
nagrvy
(05 O3 F0URAY RBUORGE
@[E 9
R B 5
HO) LadS0ng Sorug wlug &
T s (RS ) EDOD 92435

HEHADS T & 2L f e i 3
HEINYIN oL T
A i et fET [HSDONA [ELT-8 foops= fanagauD feaag femen i3 sy A4 NRT 1

g Ay

L 05—

1wy {epeds\:a) £DAD 97435
HSHA B3 T + Z41-90
HSINYW

S26



05 0 s 00T 051 OO 0%L

(wad) 1
G0 OSE O0F O5F 005 055

009 059 OO OSL DOB 058 006 OG0

0501

I

A RIS T

S27

Figure S26. The ""Se{*H} NMR spectrum of diselenide 9 + PhSH (2 equiv)
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Figure S27. The ""Se{*H} NMR spectrum of diselenide 9 + PhSH (4 equiv)

ooz- 0a1- i)

05Ll—

oot

(wdd) 1
oor 005 009 004 008 006 0001 0011 00zt
i i i L i i & 1 i L

T
BLTE

—
9 STITOL-
o TOEOEET

BL'SE
o~ PTPSTLA0-01-1 208

W FIPS T LOT-01-1Z0C
WET'D
03 0000°0T
] ©]
ZIT 0000T

o TZ
o n Bt
o~ ST
z @ o
TU00E
a0

(05 O8] Uy

B

QD) LBOG0e RO

T A (@52905 ) EDOD O2LLTS

HEHA B3 e LT

MG

AT feepd [5T [HETNYIN TLT -2 /OS] [ansadmud [Rangs [55e80 [23

SR

3" 3

OOET 00FT 005sT

|

ST B3OS ¢
A0 pasrtioy [T
Sapry IT
ANSnDI Ly 15w 17
PRy R RI05 OF
ASUSAEDA J3Y w0 43508 §1
D VOSETRRON §1
W] wogmrboy ]
Bu | ubgerby 41
P N 5T
AR SOQRNTEY
D R0 £
SRS, y0 Squrey I1
FuRles g 11
FIgeadud) 01

HE -

gy

B Beeaa 300G
ng

R

wbug

oo oW e

BT
B
aumy e mRd 1

(4]

a i

L

1 swu {ensads\:a) £DAD 97435

HEHA b3 4+ ZLT-NI
HSINYW

528



Figure S28. The ""Se{*H} NMR spectrum of diselenide 9 + PhSH (4 equiv) + H,0, (2

equiv)
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Figure S29. The ""Se{*H} NMR spectrum of diselenide 9 + PhSH (4 equiv) + H,0, (2
equiv) recorded after 30 min

-100

2,

N
H o NH,
Se-Se
ee
N
SR
9)

(10) -

200 100

300

[4-TA"3

STESh— o @
N
H

T
800 700 600 500 400

200

g

g

i

O

('D\Z

—
~

&
e

1600 1500 1400 1300 1200 1100 1000
f1 (ppm])

MK-172 + 4 Eq PHSH + 2 Eq H202
1700

SETTIG CDC3 {D:\Spedra} nmr 1

MANISH

b0

S30



Figure S30. The ""Se{*H} NMR of diselenide 9 + PhSH (4 equiv) + H,0, (2 equiv) +

PhSH (2 equiv)

(wecd) T4
0E- 0oz- 00T1- 1] 001 0oz 00E 00% 005 009 00 008 006 ] 0011 0ozl DOET 001 0051 0091

|

L " 'l - 'l n L

BWIE AT RG0S BT
SUTE AT pRAnboy £7
snapengy TT

Asanbaag 5w 17

T SEIE1Y
z T560NET LD RIS OF
Q 655 Axanbasy Biawogiads 51
> % ©] BOEE T LOT-0T-TZ02 ] LOGEYPOR T
]

—
I m £1:9EHT 102-01-1202 eq uoaEntey {1
© & ~ o SLETD ] uogsmboy 91
T 00000t P R 51
b4 0000°T ARFa] UOQEXERY bl
Bl ) A0 £
557 FURIS JO Ry Z1
(%) Bz
. ﬂ_c Aousnbas g T
o 3 700 JyESdERL 1
~ EDa WS 6
T
z gy g
5 098y IRy AROLS §
us 9
g Buss §
HD) Ligoeg g g b
T s {e00905 \ 0} OO0 SFLL35
HEHA DI T + TOTH DI b + HEHA DI + TLT -0 WEAD €
HETMYI T
A 1 feepd [61 [HSDIH [TLT-30 [OSnEag [aaugragy [eans [smen 2 Fumy g meg 1
g o FERE R ]

1 swu {eupads\:al €0 O7LL35
HEHd B3 7 + ZOZH b3 & + HEHA B3 & + Z4T-50
HSINYI

PTG
19 6kt

S31



(usdd) 13

R, B

£ auu {epads\:a) £ DZLLT5
TOT-NN
WH R

8ET

1] 001 00T 0OE 0t oS [ulu] 004 08 006 0001 BOTT ozt DOET 0OET DOST 0091 0OLT ooeT
) i k. i i L & H & i . i " i & i i i i i " 4 " 4 i F s 4 i A " 4 . Ft . 4 e k.
O
(@)
o =
>
S T
<5}
N
O ) BRIE G @ a05 T
N
T = BTE areg paanboy [T
o
o] ()] snapne IT
= 2 YETES Aanbaij 1530 17
© = '
= o TS60RET P 2905 0T
o + BL56 Araly Sae0 3303 61
% » PO°LHTOLOT-60- 1202 0] LRGP0 1
< % LTEPTOMDT 60 TT0E ayeg uogEntoy £
o = WEL'D ) LS ERlTY 41
< K5 m., 0000 01 WP 380 51
M 3 —_— 0000°T AR UOTEREY 1
S L4 U BARDTY £
w Y— oz RS 50 Sgarw 71
S o .5 aouanbas gy 11
m m umz 1°00E ey 01
L = z 3w a] weps &
% % gy §
m o % o (e Ony Blwna ) S B 0
Y T b 1z ’ e
[T
o o (@) (] nE 9
o =2 o~ Py g §
S < W G i teg g wlaisy
S P £ mias (mazes 1) £ D2
& 1H e wRwoD
e M% YRy LT
w n a1 feepd [T e [T TS MO [0 [0 (R (R0 1D E T T Lot
N~
—_ ~
C
< («B]
=
S F
(D] -
M —
™
wn
f<B)
-
>
2
LL

S32



Figure S32. The ""Se{*H} NMR spectrum of diselenide 9 + PhSSPh (3 equiv) + H,0, (1

equiv)
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Figure S34. The ""Se{*H} NMR of diselenide 9 + PhSSPh + 3 equiv H,0,
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Figure S35. The ""Se{*H} NMR spectrum of diselenide 15 + H,0, + PhSH
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Figure S36. The *H NMR spectrum of 10 in CDCl;
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Figure S37. The *H NMR Expansion spectrum of 10 in CDCls
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Figure S38. The *C NMR spectrum of 10 in CDCl;
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Figure S39. The *C NMR expansion spectrum of 10 in CDCl;
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Figure S40. The ""Se{*H} NMR spectrum of 10 in CDCl;
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Figure S41. The ""Se{*H} NMR spectrum of 10 in DMSO-ds
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Figure S42. The HRMS of 10
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Figure S43. The *H NMR spectrum of 12
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Figure S44. The C NMR spectrum of 12
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Figure S45. The ""Se{*H} NMR spectrum of 12
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Figure S46. The HRMS of 12
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Figure S47. The *H NMR spectrum of 16 in CDCl;
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Figure S48. The Expanded version of the 'H NMR spectrum of 16 in CDCls
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Figure S49. The *C NMR spectrum of 16 in CDCl;
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Figure S50. The ""Se{*H} NMR spectrum of 16 in CDCl;
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Figure S51. The HRMS of 16
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Figure S52. The *H NMR spectrum of 17 in CDCl;
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Figure S53. The Expanded version of the "H NMR spectrum of 17 in CDCls

o B
e C oo
Q@:@M 2.4
o NH - 0]
L ©
920" L— i
T~ e
970'L—"——\ L §0°1

RAT* [

06T'L—\ % o Lt
952" .
W2 L— ’\ g
90€'L— ¢ ‘)

A
st / \
LZeL
‘i"'l.j
B8y L

82’y

899 L—

F1T°2

e S
SOl L=

}99'0

5!I|IIII|IIIIIII!I|I!IIIllfI'|llllllTrITTll]"lll‘lIl'|l1
L

TT

S54



Figure S54. The *C NMR spectrum of 17 in CDCl;

wdd 0¢ V)4 09

08

00T

02T

{ I I | ___ LA 0 O ___ g e [Lip g RVM el 0 B _‘__ Eliigg ___ YR Y |8 E ___ [ ___ 0 (0 0 00 O ___ 0 I ___ T O _»_ [ ___ Ly |y

07T

09T

08T 00¢

%}i;l{;l

€zZ 1T

T88°9L

LT
NH

.

002 L
_/-

TIS LL

TL9°LIT

8LS°TZT

ZSS"vTT

EEE"GTT
BEL"LZT

R\

80Z°8ZT
6SS

“6TT

oL8"6ZTT

PP0°0ET

9LS"TET
08T 9€ET

v68°9€ET

OTL OPT
0Z9°TPT

uTWw 97 Swrtl} Te3oL

9€6G9 ©ZTS Id

ZH G'(0 Sutuepeoxq ourl
ONISSADO¥d VYIva

pejeInpowr 9T-ZLTYM

uo Arsnonurjuod

gp G€ Iemod

ZHW 9TZZOL6°66€ ‘TH ITd4NODIA
ZHW TOLOZLS"00T ‘€ID FANWASHO
suot3tiedex (0L

ZH 0°000ST Y3IPTM

oes TTg'T ewr3 ‘boy

seoxbep (°Gy esTnd

298 000°T Aerep °xerey
ybursTed :xojexedo ‘94 eoydures
M 1°86Z / D 0°GT "dueg

LT0Z 6T xdy :uo pe3deTIod ejeq
€IOPD2 :3jueATOS
(Tndzs) NOEMYD :eduenbeg osTnd

TO NOSMVD ¥MWN D H €-899-SdA :OTTJPTA
TO SZYOLTOZ WWN D H €£-8¥9-SdA
:Kx0300xTp OTdures
ybursTed/ejep/sAsiuua /dnyTes/suoy/
:1£103003TP OATYDIY
00psIuruA-Q 0y
iuo pe3deTIoD e3ed
MAN D H €-8%9-SdA
soureN o1dures

MHN D ‘H €-8¥%9-SdA

S55



Figure S55. The ""Se{*H} NMR spectrum of 17 in CDCl;

udd 00T 00¢ 0o¢ 0ov 00s 009 0oL 008 006

000T

00TT 00ZT  O0O€T 007T

I T O Eh it ettt 2 i i ol b1 R o R b NG I AR A R A [ DR iitah AL it LA IS A A o IS AL AN A Rk i L G L O AN R ek il
1okl 0 : | | L 1 3 A | | I

T6E" 9S8

utw LZ SWT3 Te3oL

88TFZS °ZTS ILd

ZH 0°0T Butuepeoxq euUTT
ONISSID0¥d WLV¥d

pejeinpow 9T-ZITYM

Kerep Butanp 330
uoT3TsSTNbOoR® BuTranp uo

gp S€ I8mod

ZHW 9TZZOL6°66€ ‘TH FI1dN0ODAA
ZHH PT666LZ 9L ‘LLOS HTANASEO
suot3jtiedex (GG

ZHY 9°TET Y3IPTM

oes z66°T ewrl ‘boy

sooxbep (°Gy esTnd

o8 (000°T Aerep °xerey
ybursted :xojexedo ‘yp# ordures
M 1°86Z / D 0°ST “dueg

LT0Z ZZ 24y :uo Pe3deTTod ejeq
£TOPO :3UeATOS
(Tndzs) LLHOAINZTES :eouenbeg osTnd

T0 LLWOINTTAS MWN ©S H €-8%9-SdA :OTTJPTA
TO ZZYOLTOZ WWN oS H €-8%9-SdA
:Kx0300aTp oTdures
ybursTed/ejep/sisauua/dnyTes/swoy/
:£10300ITP OATYDIY
00 ysauruA-0 0y
i1UO pe3oeTIoD ®3ed
WHN ®S™H €-879-SdA
souwreN oTdures

¥AN OS‘H £-8%9-SdA

S56



Figure S56. The HRMS of 17
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Table S1. Optimized geometries, Sum of electronic and thermal Enthalpies (a.u.), and
Cartesian coordinates for compound 12 and its radical.

¥ ' ®
J, ;‘ a° 3‘ o ® —J‘ -»J’ 9
Q 9 2 . @
[ g °° & »® R
‘3 S
) oD
& 9 1
’jf ‘ _‘,ﬂ‘s
" b J 4
12 12 Radical
Sum of Electronic and Thermal Enthalpies = Sum of Electronic and Thermal Enthalpies =
-3716.837267a.u. -3716.225659%a.u.
34 -0.000000165  0.000000393 -0.000000160 34 0.000000529  -0.000000336 0.000001825
7 -0.000000728 -0.000001308  0.000000731 7 -0.000002985  0.000005242 -0.000008597
6  0.000000090  0.000000655  0.000001328 6  0.000002506  -0.000003307 -0.000001019
6 -0.000000933 -0.000000014  0.000000332 6  0.000004554  -0.000002320 0.000003349
6  0.000002446  0.000004819  0.000002910 6  -0.000001050  0.000002396 0.000007459
6  0.000000497  0.000000506  0.000000183 6  -0.000000685  0.000002392 -0.000002622
6  0.000000491  -0.000001864  0.000002336 6  0.000001356  -0.000001948 -0.000000385
8  0.000000355  -0.000000111  0.000000600 8  -0.000001507  0.000002422 -0.000000750
6 -0.000004831  -0.000000732 -0.000001883 6  -0.000000800  -0.000000568 0.000001369
6  0.000002610  -0.000000429 -0.000002764 6  0.000000751  0.000002619 0.000000372
6  0.000000883  -0.000000108  0.000000713 6  0.000001805  0.000000183 -0.000001241
7 0.000003015  0.000003050 -0.000005021 7 0.000008291  0.000005965 -0.000001184
6  0.000000262  0.000000138 -0.000000505 6  0.000003259  0.000002254 -0.000002385
6  0.000004877  0.000002207 -0.000001455 6  0.000000195  0.000001600 0.000002308
1 -0.000000529  0.000000751 -0.000000534 1 -0.000001095  0.000000467 0.000001844
6 -0.000001466  -0.000000843 -0.000001976 6  -0.000000085  0.000001357 0.000001287
1 -0.000001185  0.000000105  0.000001167 1 0.000000379  0.000002640 0.000000610
6  0.000000460  -0.000000108  0.000001295 6  -0.000000046  -0.000002066 -0.000002815
1 0.000000674  -0.000000166  0.000001411 1 0.000000249  -0.000000571  -0.000001853
16 -0.000004473  -0.000001996  0.000002198 16 -0.000007632  -0.000005713 -0.000001132
1 0.000000214  0.000000712  0.000000303 1 0.000000918  -0.000003089  -0.000002659
1 0.000000396  -0.000000290  0.000000900 6  -0.000001576  0.000003003 0.000003586
6 -0.000000096  0.000003289  0.000002675 1 -0.000001729 0.000001139 0.000003204
1 -0.000000568  0.000001365 -0.000001434 1 0.000000189  0.000003587 0.000002262
1 0.000000416  0.000001123  0.000000805 1 0.000002126  -0.000001091  -0.000003040
1 0.000000694  -0.000000317  0.000001260 6  -0.000004018  -0.000002692  0.000000211
6  0.000000843  -0.000000126  0.000000895 6 0.000004079  -0.000005127  -0.000001069
6 -0.000000136  -0.000000847  -0.000000285 6 0.000000602 0.000001528  -0.000001579
6 -0.000000105  -0.000001337 -0.000001067 6  -0.000001860 0.000002088  -0.000001580
6 -0.000000283  -0.000001378 -0.000000762 1 -0.000000759  -0.000002368  -0.000001724
1 -0.000000064  -0.000000104  0.000000056 6 0.000001872  -0.000002953 0.000000766
6 -0.000000388  -0.000001149  -0.000000420 1 -0.000000114  -0.000000221 0.000000223
1 -0.000000222  -0.000000380 -0.000000154 6  -0.000003879  -0.000004121 0.000000765
6 -0.000000486  -0.000001381 -0.000000626 1 -0.000000808  -0.000003511  -0.000000859
1 -0.000000243  -0.000001338 -0.000000426 1 -0.000001414  -0.000000353 0.000000759
1 -0.000000329  -0.000001436 -0.000000721 1 -0.000000582  -0.000001331 0.000000951
1 -0.000000382  -0.000001783 -0.000000809 1 -0.000001038 0.000002804  0.000003341
1 -0.000001608  0.000000431 -0.000001097
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Table S2. Optimized geometries, Sum of electronic and thermal Enthalpies (a.u.), and
Cartesian coordinates for compound 17 and its radical.

17

Sum of Electronic and Thermal Enthalpies =
-3756.133564 a.u.

Sum of Electronic and Thermal Enthalpies =

17 Radical

-3755.521805 a.u.
3 -0.000000619 -0.000000042  0.000000840 | 34 -0.000000713  0.000000410 -0.000000257
7 -0.000000551 -0.000000299  0.000001236 | 7 0.000000455  -0.000000770 0.000003637
6 0.000000954 0.000000283  -0.000002386 | 6 0.000001112  -0.000000730 -0.000000335
6 -0.000001842 0.000002311  -0.000000567 | 6 -0.000000482  0.000002116 -0.000000228
6 -0.000000289 -0.000000477  -0.000000365 | 6 -0.000000243  0.000000012 -0.000000202
6 -0.000001979 0.000001722 0.000001001 | 6 0.000000076  0.000000694 -0.000000074
6 -0.000001568 -0.000000709  0.000002605 | 6 -0.000001347  -0.000001012 -0.000000312
8 -0.000000771 0.000001966  -0.000000074 | 8 0.000000372  -0.000000701 0.000001109
6 -0.000002764 0.000000256  0.000000940 | 6 -0.000001121  -0.000000195 0.000000027
6 0.000000157 0.000001376 0.000001372 | 6 0.000001136 0.000000852 -0.000000046
6 0.000000626 0.000001973  -0.000000283 | 6 0.000000004 0.000000140 0.000000705
7 0.000002438 0.000003119 0.000001407 | 7 0.000005178 0.000001943 -0.000000483
6 -0.000000729 0.000001493  -0.000000146 | 6 0.000000255 0.000001205 -0.000000188
6 -0.000000246 0.000001014  0.000002191 | 6 0.000000695 0.000000613 0.000000289
1 -0.000001385 -0.000000641  0.000001997 | 1 -0.000000443 0.000000310 0.000000553
6 -0.000002684 0.000000542  0.000000571 | 6 -0.000000579 -0.000000620 0.000000599
1 -0.000000523 0.000001058  -0.000000395 | 1 0.000000401 0.000000105 0.000001317
6 -0.000000897 0.000002175  -0.000002050 | 6 0.000000110 -0.000000653 0.000000073
1 -0.000000990 0.000002800  -0.000000829 | 1 -0.000000192 -0.000000187 0.000000643
1 -0.000001058 0.000001068  -0.000004160 | 16 -0.000003571 -0.000001240 -0.000001769
1 -0.000000521 -0.000002264  0.000000236 | 1 0.000000182 -0.000000801 -0.000000199
1 0.000000025 0.000001143  -0.000000893 | 6 0.000000459 -0.000000126 0.000002257
6 -0.000000300 -0.000002006  0.000000539 | 1 -0.000000633 0.000000399 0.000001094
1 -0.000001878 -0.000001102  0.000002266 | 1 0.000000515 0.000000081 0.000001741
1 -0.000000498 0.000000648  0.000000170 | 1 0.000000236 -0.000000109 0.000000269
1 -0.000000469 0.000002903  -0.000000965 | 6 -0.000001953 -0.000001883 0.000000893
6 0.000004770 -0.000005021  0.000008126 | 6 0.000000067 -0.000000556 0.000001208
6 -0.000001606 -0.000000537  0.000001862 | 6 0.000000908 -0.000000241 -0.000002133
6 -0.000001258 0.000005036  -0.000009207 | 6 0.000000296 0.000000300 -0.000002041
6 0.000000755 -0.000005203  -0.000001072 | 1 -0.000000175 0.000000915 0.000001358
1 -0.000000381 -0.000000586  0.000000593 | 1 -0.000000918 0.000000902 0.000001431
1 -0.000001840 0.000000910  0.000001519 | 1 -0.000000166 0.000001003 0.000001230
1 -0.000001738 -0.000001260  0.000002386 | 6 -0.000000320 0.000000779 -0.000002290
6 0.000001326 -0.000010417  0.000001036 | 1 -0.000000042 -0.000000092 -0.000001223
1 0.000001150 -0.000002062  0.000000739 | 6 0.000001048 -0.000000828 -0.000001434
6 0.000000323 0.000001281  -0.000006847 | 1 0.000000348 0.000000121 -0.000000701
1 0.000001478 -0.000000136  -0.000000950 6 -0.000000907 -0.000000903 -0.000001229
6 0.000006821 0.000003022  0.000003140 1 -0.000000203 -0.000000512 -0.000002047
1 0.000002825 -0.000000938 -0.000001492 1 0.000000116 -0.000000379 -0.000001348
1 0.000002980 -0.000001953 -0.000001174 1 0.000000038 -0.000000364 -0.000001896
1 0.000002755  -0.000002446 -0.000002921
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Table S3. Optimized geometries, Sum of electronic and thermal Enthalpies (a.u.), and
Cartesian coordinates for compound 12 and 17 Radical Cation.

2 : ,’ﬂrg
(“mg’

R Sas

o
2™

12 Radical Cation
Sum of Electronic and Thermal Enthalpies =

@

Sum of Electronic and Thermal Enthalpies =

;d\;‘/ T
9 ‘/J\’ fd P ?
@ O
‘3

17 Radical Cation

-3716.601313a.u. -3755.902322 a.Ll.
34 0.000000036  0.000002127 _ -0.000000598 | 34 _ 0.000001899 -0.000000961 -0.000000360
7 0.000014722  0.000024288 0.000014718 | 7  -0.000003518 0.000000901 -0.000003565
6  -0.000013661  -0.000005681 0.000002362 | 6 0.000002013 -0.000000393 0.000001462
6  -0.000006289  -0.000030501  -0.000011875 | 6 0.000001081 -0.000001824 0.000002126
6  -0.000017612  -0.000013163  -0.000008666 | 6  -0.000005077 0.000011517 0.000027264
6 0.000010346  0.000010711 0.000000094 | 6  -0.000001521 0.000000018 0.000001583
6 0.000027151  -0.000017824  -0.000002478 | 6  -0.000003502 -0.000002654 0.000001533
8  -0.000003299  0.000007420 0.000004314 | 8  -0.000001794 -0.000001188 0.000001206
6 0.000005842  0.000002461 0.000000189 | 6  -0.000024832 -0.000013041 -0.000018587
6 0.000003055  0.000003006 0.000001097 | 6 0.000025090 0.000009712 -0.000017450
6  -0.000011075 -0.000005262 0.000003286 | 6  -0.000002328 -0.000000856 0.000001549
7 -0.000034429  0.000010233 0.000015168 | 7  -0.000003023 0.000002770 0.000001791
6  -0.000007195  0.000007092  -0.000000731 | 6 0.000000023 0.000004492 0.000002282
6  -0.000002210  -0.000000338  -0.000000378 | 6 0.000022541 0.000006172 -0.000024502
1 0.000000133  0.000000703  -0.000000594 | 1 0.000001979 -0.000000606 0.000000177
6 0.000001442  -0.000001015 0.000000073 | 6 -0.000020771 -0.000015057 -0.000023467
1 0.000000849  -0.000001153  -0.000000992 | 1 -0.000000732 -0.000003391 0.000001469
6 0.000010047  -0.000001708  0.000000203 | 6 0.000000776 -0.000000254 0.000002017
1 0.000000409 0.000000304  0.000001319 | 1 -0.000001468 -0.000000623 0.000002664
16 0.000019907 0.000006213  -0.000007669 | 16  0.000003032 0.000002985 0.000000441
1 0.000002085 0.000000151  -0.000006420 | 1 0.000000243 0.000000753 -0.000000001
1 -0.000000786 0.000001921  0.000001088 | 1 -0.000001062 0.000000865 0.000001712
6 0.000001479 0.000000067  -0.000003127 | 6 -0.000010917 0.000007201 0.000063227
1 0.000000355  -0.000000339  -0.000001056 | 1 0.000002974 -0.000006512  -0.000000488
1 -0.000000988  -0.000001838  -0.000001656 | 1 0.000004828 -0.000007683  -0.000000269
1 -0.000000798 0.000000316  0.000001181 | 1 -0.000001838 0.000000408 0.000003012
6 0.000001229  -0.000001617  0.000008996 | 6 -0.000000262 0.000001117 0.000000161
6  -0.000004121 0.000003729  -0.000004980 | 6 0.000025579 -0.000042431 0.000023967
6  -0.000002892  -0.000001191  -0.000002030 | 6 0.000003366 -0.000000099 0.000000863
6 0.000002466  -0.000003145  0.000003891 | 6 -0.000000868 0.000002979  -0.000001836
1 0.000001088 0.000000904  0.000000631 | 1 -0.000002666 0.000009174  -0.000017353
6 0.000000820 0.000002004  0.000000516 | 1 -0.000009100 0.000013783  -0.000016265
1 0.000000665 0.000000866  -0.000000227 | 1 -0.000002880 0.000011611  -0.000015374
6 0.000000027  -0.000000440  -0.000004371 | 6 0.000000176 0.000002915 -0.000002599
1 0.000001112 0.000002050  -0.000001116 | 1 0.000000049 0.000003405 0.000000030
1 0.000000258  -0.000001133  0.000000215 | 6 0.000001810 -0.000001348 0.000000973
1 -0.000000239 0.000000324  0.000000752 | 1 -0.000000505 -0.000000084 0.000001121
1 0.000000071 -0.000000542  -0.000001128 | 6 -0.000000676 0.000002402 0.000001282
1 0.000001084 0.000002373  -0.000000409
1 -0.000000261 0.000000345  -0.000000179
1 0.000001054 0.000001105  -0.000001208
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Table S4. Optimized geometries and Cartesian coordinates for compound 11.

J
11

Se -0.07021287 0.26466912 -2.22437912 C =-2.17764388 1.83297067 3.36190186
Se -0.30488869 -1.15689016 -0.28154456 H -1.41397595 0.55858950 1.80626739
O -0.06477773 3.62480610 -2.73960113 c 0.00744992 0.89110137 2.20107370
N 2.77396609 -1.03377844 -2.27519394 C 1.92636085 -0.12043996 3.47515671
H 1.85404802 -1.37454281 -2.52652374 c 2.23717521 -1.21014896 4.30373313
N 0.14278766 3.87072396 -0.45931003 H 1.48865514 -1.97245028 4.50290261
H 0.61993534 3.46249073 0.34235363 c 3.49659286 -1.31898036 4.87718937
c 1.64774304 1.10120426 -1.92280179 H 3.72227307 -2.16543807 5.51788559
c 2.83919531 0.34190071 -2.03178916 c 4.45224403 -0.33871529 4.62574168
c 4.06950342 0.98641326 -1.83997218 c 4.15227775 0.74205982 3.80473062
H 4.98453189 0.41270351 -1.92173999 H 4.89917434 1.50330190 3.60556011
C 4.11748859 2.34334197 -1.55867424 c 2.89278587 0.86238189 3.22205538
H 5.08112998 2.82232852 -1.41763960 H 2.65780789 1.70091647 2.58476841
C 2.94874032 3.09524822 -1.46223204 C -5.70892127 -2.89084118 -0.52799529
H 2.99340081 4.15999298 -1.26150058 C -7.02274509 -3.18935860 -0.90384837
C 1.71417747 2.47623995 -1.64995009 C -5.07963056 -3.63590213 0.46776357
c 0.48261796 3.35981986 -1.68108063 C -7.69891661 -4.23595677 -0.28313621
C -0.83354909 4.84380909 -0.16112845 H -7.51765679 -2.60858943 -1.67731949
C -1.75690147 5.32710576 -1.10049209 C -5.76811409 -4.67922613 1.08633849
H -1.74420076 4.94780075 -2.11086711 H -4.06112730 -3.40214927 0.75496090
C -2.67852080 6.29797842 -0.71614324 C -7.07579193 -4.98486637 0.71546107
H -3.38871183 ©6.66826189 -1.44887604 H -8.71760710 -4.46370898 -0.58036673
C -2.69070419 6.78785897 0.58530038 H -5.27450146 -5.25583680 1.86242898
C -1.77653747 6.31219773 1.52196659 H -7.60580046 -5.79841647 1.19919631
H -1.77362663 6.69527010 2.53788886 S -4.91250486 -1.53111974 -1.39819773
C -0.85090310 5.34642523 1.15101188 c 4.69732265 -2.80716865 -1.45142096
H -0.12822693 4.98125919 1.87378508 c 4.29342819 -2.50542270 -0.15157217
o] 0.51624739 1.97314624 1.93177684 C 5.66373298 -3.79302730 -1.67678400
N -3.39949776 -1.40450534 -0.64359118 c 4.86064246 -3.19164027 0.92199697
H -2.61802237 -1.81952015 -1.13343357 H 3.54122827 -1.74468699 0.01845156
N 0.62448471 -0.08772428 2.92710120 c 6.22385604 -4.47097024 -0.59756404
H 0.06463358 -0.91020021 3.10036892 H 5.97522025 -4.03513188 -2.68910276
C -1.71996589 -0.28898592 0.72786059 c 5.82533238 -4.17374720 0.70598909
C -3.07848659 -0.53989562 0.40066395 H 4.54786556 -2.94572481 1.93169610
C -4.08289362 0.07699754 1.16164989 H 6.97113221 -5.23712301 -0.77858442
H -5.12069007 -0.10775500 0.91315441 H 6.26390777 -4.70385616 1.54491447
C -3.75812940 0.92197485 2.21063372 S 4.06147315 -1.95809941 -2.90245196
H -4.55270327 1.39487099 2.77779908 H -3.42012783 7.55417409 0.87503167

C =-2.42823839 1.16846333 2.54296209 H 5.44727027 -0.41972875 5.07849002
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Table S5. Data for 12 and 17 obtained by DFT calculations at the B3LYP/6-311+G(d)
level in the gas phase. The N-H bond dissociation enthalpies (BDEn.4) of 12 and 17 were

calculated.
AOs | Calculated | Energy of NPA Charges® | "’Se{*H} NMR (ppm)"®
BDEN-H 1-e r
(Kcal/mol) | oxidation SXN
[Al gSe gs Exptl. Calcd.
(Kcal/mol)
12 70.03 148.81 1.897 | +0.590 | +0.466 833 936
17 70.12 145.85 1.896 | +0.587 | +0.466 856 925
10 +0.213 | +0.063 452 455, 421°,403¢
16 +0.216 | +0.063 | 453 | 440,404°386°
11 534 548

®The NBO analysis was calculated at the B3LYP/6-311+G(d,p) level using the B3LYP/6-311+G(d)-level-
optimized geometries. ® The ""Se{"H} NMR values are referenced to Me,Se (8 = 0). The experimental
values are given in parentheses.°The ""Se{"H} NMR value calculated in chloroform solvent. “The ""Se{*H}
NMR value calculated in DMSO solvent.

Formula used for Bond Dissociation Energy:-

BDEn.n = [Energy (Molecule Radical) + Energy (H)] - [Energy (Molecule)]

Formula used for calculation of 1-electron oxidation:-

[Energy (Molecule Radical Cation) + Energy (electron)] - [Energy (Molecule)]
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Table S6. The calculated ’Se{*H} NMR value of isolated compounds with isotropic and

anisotropic values (ppm)

Compound 12

SCF GIAO Magnetic shielding tensor
(ppm):

1 Se Isotropic = 691.1663 Anisotropy
= 1312.2695

Compound 17

SCF GIAO Magnetic shielding tensor
(ppm):

1 Se Isotropic = 693.7769 Anisotropy
= 1313.9572

Compound 10

SCF GIAO Magnetic shielding tensor
(ppm):

1 Se Isotropic =1166.2349 Anisotropy
= 1053.4431

Compound 16

SCF GIAO Magnetic shielding tensor
(ppm):

1 Se Isotropic = 1181.7122 Anisotropy
=1053.3671

Compound 11

SCF GIAO Magnetic shielding tensor
(ppm):

1 Se Isotropic = 1073.8904 Anisotropy
= 1228.5857

The ""Se{*H} NMR calculations were performed at B3LYP/6-311+G (d,p) level on
B3LYP/6-311+G(d)-level-optimized geometries by using the gauge-including atomic
orbital (GIAO) method (referenced with respect to the peak of Me,Se).
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Figure S57. Spin density maps of the radical cations of 12 and 17 formed upon 1-electron

oxidation calculated at the UB3LYP/6-311+G(d) level in gas phase.
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Scheme S1: Proposed mechanism for 12 from diselenide 9
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