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1. Plot of NMR Spectra
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Figure S1. 'H NMR of L1 in CDCls
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Figure S2. ®°C NMR of L1 in CDCls
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Figure S3. 'H NMR of L2 in CgDs
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Figure S4. °C NMR of L2 in C¢Ds
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Figure S5. 'H NMR of L3 in CDCls ("=DCM; *=impurity)
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Figure S6. *°C NMR of L3 in CDCls

190

ppm

=200

150

-100

reT-—

200

30

100

150
Figure S7. 3P NMR of L3 in CDCls
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Figure S8. *H NMR of 1 in CsDs
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Figure S9. 3C NMR of 1 in CeDs

70 60 50 40 30

100PPMS0 80

160 150 140 130 120 110

170

S6



—-1.30

190 170 150 130 110

Figure S10. 2°Si NMR of 1 in C¢Ds
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Figure S11. *°Sn NMR of 1 in CeDs
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Figure S12. *H NMR of compound 2 in CDCls (*

0192 HaT
9602 H9T-
.\.wmﬁ.ve.k
91S0HaT-
mhmm.me,w.
£966°€91-
SELEERT
£81E°651-
1592°651-
hmm_mmi.
96906514
bsI0EsT-

Ll L0ET-—
188ecT—

-170

-160

Figure S13. **F NMR of compound 2 in CDCl3
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Figure S14. 1B NMR of compound 2 in CDCls
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Figure S15. *H NMR of compound 3 in CDsCN

S9



-----

BRR s3I 3 s 3
8EY  RAANS s =
T;—lll o f|'| o

= —1784

200 190 180 1?;'0 160 150 140 130 120, 110 100 90 80 70 60 350 0 30 22 10 0

Figure S16. 3C NMR of compound 3 in CD3sCN
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Figure S17. **F NMR of compound 3 in CD3CN
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Figure S18. 1*°Sn NMR of compound 3 in CD3CN
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Figure S19. *H NMR of the mixture of 3 and 4 in CDsCN
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Figure S20. *H NMR of 5 in toluene-ds (* = L3, * = Tetrahydrofuran, “ = Diethyl Ether)
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Figure S21. 3P NMR of 5 in toluene-ds (* = L3)
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Figure S22. °Sn NMR of 5 in toluene-ds
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Figure S23. 'H Variable Temperature NMR of 5 in toluene-ds (* = L3, © = THF, “ = Diethyl Ether)
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Figure S24. H Variable Temperature NMR of 5 in toluene-ds (* = L3, ¢ = THF, “ = Diethyl Ether) (1.5
— 5 ppm scale has been zoomed)
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Figure S25 Variable Temperature *'P NMR plots of 5 in toluene-ds (* = L3)
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Figure S26. *H NMR in CDCl; of L obtained from the reaction between L2 and Sn[N(SiMes)2].
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Figure S27. 13C NMR in CDClIs of L obtained from the reaction between L2 and Sn[N(SiMes)2]2
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Figure S28. *H NMR in CsDs of reaction mixture obtained after 4 days from the reaction between L2 and

Sn[N(SiMes)2]2 (* = stannylene)
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Figure S29. 1°Sn variable temperature NMR for the reaction between L2 and Sn[N(SiMes)].
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2. UV/Vis Spectra
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Figure S30. UV-Vis Spectra of 1 in Tetrahydrofuran
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Figure S31. Linear Fit for UV-Vis data of 1
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3. DET Calculations

DFT calculations were performed on the experimental structures 1 and 5 at the B3LYP level of theory (6-
31G(d,p) basis set for C, N, H, Si, P) and LANL2DZ for Sn using Gaussian 09 suite of programs.[!
Compounds 1" and 5' were optimized at the stationary point with number of imaginary frequency NIMAG
= 0. The monomer 5m was optimized at the stationary point with number of imaginary frequency NIMAG
= 0. The dissociation energy for the dimer 5 were calculated in gas phase and in toluene, tetrahydrofuran
and acetonitrile solvents using the Polarization Continumm Model (PCM).

Cartesian coordinated of the optimized structure 1
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.99101000
.01264400
.32898600
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Time Dependent DFT Calculations of 1'

Excitation energies and oscillator strengths:
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Cartesian Coordinates of optimized structure 5'
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.48688500
.19191800
.85227300
.65709600
.93904400
.53749600
.32703200
.82629400
.15919500
.11667100
.31175200
.34229200
.66227800
.71966400
.88643000
.91781400
.88285700
.21274900
.94263800
.11511700
.22980700
.83793200
.88453400
.20191100
.91906300
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.05601700
.52239200
.60693100
.79114000
.82273400
.20109400
.95216700
.11174600
.67007900
.44575400
.48446200
.90098600
.19701000
.72771100
.20805600
.75527600
.34533700
.58847400
.64083100
.12183100
.99903000
.35608700
.63331300
.33149300
.33389100
.38614100
.20532700
.59335200
.55457600
.10709200
.84868400
.41564800
.68948300
.62548400
.13529200
.27106300
.84941400
.03094200
.70466700
.95655900
.54701100
.34971900
.80106900
.32746900
.26659500
.35094400
.92615200
.28643400
.58329700
.48291400
.29768200
.63682200
.13217600
.10247600
.85905500
.03977100
.66682100
.30419100
.08620200
.83408500
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.86592700
.95272600
.90762000
.18627000
.86819900
.57541500
.37216700
.74285900
.10100300
.61227600
.44791000
.10940500
.10701500
.69162900
.37216300
.66453200
.05859900
.85838400
.65873200
.93936500
.54524900
.42606200
.63137800
.42124100
.51458800
.25113900
.81019900
.28730100
.08060000
.98325100
.00642500
.77695000
.86743400
.30496800
.26965700
.12066000
.36519300
.13479200
.57327700
.39936500
.44367100
.04549000
.05445900
.87950000
.06370100
.09566400
.99598800
.03209000
.75920700
.35022800
.92790200
.96579400
.79166500
.19717200
.14895000
.80990400
.76600000
.38925300
.07043400
.13432500

HF P 0O JWwWw-JoUro Joyoy O Jww o o,

.74608400
.65444300
.62611800
.71459900
.59060200
.82534100
.86357400
.26134200
.65700100
.12890000
.20199900
.09948700
.78651000
.60927400
.27854300
.04033000
.86339800
.43799300
.17080100
.72297000
.51433500
.67294900
.35724700
.94841600
.18394200
.50627500
.25889000
.70170300
.05986300
.01516000
.03485100
.51822100
.81461500
.57423200
.39779700
.69593400
.26656600
.06133100
.99911700
.17985800
.78322900
.34787700
.30043700
.77008900
.71394500
.74061700
.21002900
.22606300
.22710600
.78015500
.18138500
.80211500
.20944400
.47641500
.51672800
.24886100
.48688500
.19191800
.85227300
.65709600
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.59641900
.44797200
.59347000
.16187800
.82090600
.04760400
.62607100
.35147100
.88523800
.21919700
.09552400
.26025300
.05622300
.56753500
.23825300
.65884100
.68025900
.12294200
.13373200
.83328600
.36249100
.05601700
.52239200
.60693100
.79114000
.82273400
.20109400
.95216700
.11174600
.67007900
.44575400
.48446200
.90098600
.19701000
.72771100
.20805600
.75527600
.34533700
.58847400
.64083100
.12183100
.99903000
.35608700
.63331300

.44498100
.78130800
.00395900
.77649400
.08341700
.29425000
.88710600
.68823900
.04595300
.61801100
.66753200
.74073500
.95432500
.26765000
.63856900
.23759900
.90765800
.75262600
.54423700
.55081000
.74050700
.86592700
.95272600
.90762000
.18627000
.86819900
.57541500
.37216700
.74285900
.10100300
.61227600
.44791000
.10940500
.10701500
.69162900
.37216300
.66453200
.05859900
.85838400
.65873200
.93936500
.54524900
.42606200
.63137800

.93904400
.53749600
.32703200
.82629400
.15919500
.11667100
.31175200
.34229200
.66227800
.71966400
.88643000
.91781400
.88285700
.21274900
.94263800
.11511700
.22980700
.83793200
.88453400
.20191100
.91906300
.74608400
.65444300
.62611800
.71459900
.59060200
.82534100
.86357400
.26134200
.65700100
.12890000
.20199900
.09948700
.78651000
.60927400
.27854300
.04033000
.86339800
.43799300
.17080100
.72297000
.51433500
.67294900
.35724700

S24



Contour Plots of 5" at 0.03 a.u.
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.05478900  -1.97944900 -1.61284300
.14674500 0.17713400 -0.70508100
.42025900 0.58700900 -0.71186700
.49594800  -1.70552200 -0.31787900
.07859600  -2.24696700 0.12587800
.74856400 1.29862300 -0.23653800
.67833600 -0.57143600 0.91267800
.97097300 1.81483500 -1.28879300
.23156600 1.57427700  -2.31713700
.01108200  -1.80336900 -0.13288600
.43614100  -2.74021100 0.28598500
.91047000  -2.76550400 -0.70275300
.44074300  -3.77777900 0.66350300
.25274200 0.85922800  -0.75335600
.49708100 0.12906600 1.81220700
.81189800 1.13916600 1.56962900
.27208300  -1.15834600 -0.08338400
.29978900  -1.90014200 1.22289500
.91218400 1.60517300 0.75341900
.51367200 2.93519200 0.28346900
.35934800 3.54744600 0.48832700

S25



TODQO@DQIQODnOODnOODQODnoQQaoo@naOnQOonODnOnonQnOnorooEoD Qo@D QDD QI

.38867400
.97094000
.06423000
.84219900
.11710100
.76184200
.85069900
.77203100
.39147500
.36236000
.04183600
.94348300
.92036700
.94726200
.21936000
.72916100
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.86986100
.90780700
.33259300
.68527400
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.47051300
.59289100
.92636800
.55678200
.86767500
.27846800
.54519700
.87286700
.54023100
.48376800
.31800100
.18188300
.09269100
.77815200
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.61548400
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.67701600
.50767900
.02577300
.09552000
.28348900
.77299000
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.62147800
.23254400
.55484000
.90336900
.49069000
.06809500
.95911900
.04063200
.88760900
.40524200
.85676500
.89963800
.14455800
.62294600
.35946100
.98280500
.41937800
.38075200
.43205800
.66461500
.87895500
.17491000
.33808400
.55403900
.46503000
.48650600
.22619700
.76718600
.98064700
.39768500
.60042000
.24928400
.08680200
.02696100
.75016000
.16370200
.44973100
.11639000
.63004000
.01637900
.75354800
.21769700
.58980500
.64796500
.81700700
.87999100
.28712700
.93540800
.71417900
.30581100
.92120600
.50204500
.54340000
.91691700
.07485700
.72928500
.26889800
.42980700
.79410900
.58483400
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.08042200
.90948500
.07682400
.77092500
.30347600
.63026700
.72084200
.23158600
.34666700
.38267800
.67757000
.96717500
.25022600
.19954200
.30487800
.20296100
.50354200
.03562400
.33638900
.36269300
.67880800
.94247600
.32710500
.27321300
.42549500
.66058900
.72737700
.05936700
.54080900
.45103200
-1.
.82234100
.03721700
.22136600
.73252200
.24591000
.00779000
.68786200
.03295900
.85992800
.31737100
.24349600
.05319600
.81213800
.58515500
.40466600
.85883900
.67194300
.98797800
.48084700
.07974900
.06722300
.19601500
.04157600
.67726200
.92604300
.01387400
.11392200
.09712200
.04424100

96925800
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Dissociation Energy of the Dimer 5'

Ph
2 Snon = Ph, “sn Ph,
Y Sn: Phy .
Ph, ;—N N— / 5m
5'
Medium Es (in Hartrees) Esm (in Hartrees) | AE (in Hartrees) AE (in Kcal/mol)
Gas-phase -4683.1152923 -2341.5438911 0.0275101 17.3
Toluene -4683.1242152 -2341.5487781 0.026659 16.7
Tetrahydrofuran | -4683.1318814 -2341.5529881 0.0259052 16.3
Acetonitrile -4683.135949 -2341.5552483 0.0254524 16.0
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4. X-ray Data

Experimental Detail

Single-crystal data was collected on a Bruker SMART APEX four-circle diffractometer equipped with a
CMOS photon 100 detector (Bruker Systems Inc.) and with a Cu Ka radiation (1.5418 A). The incident X-
ray beam was focused and monochromated using Microfocus (IpS). Crystals were mounted on nylon Cryo
loops with Paratone-N oil. Data was collected at 100(2) K. Data was integrated using Bruker SAINT
software and was corrected for absorption using SADABS. Structure was solved by Intrinsic Phasing
module of the Direct methods and refined using the SHELXL-2017/1 (Sheldrick, 2017) software suite. All
non-hydrogen atoms were located from iterative examination of difference F-maps following which the
structure was refined using least-squares method. Hydrogen atoms were placed geometrically and placed

in a riding model.

Table S1: Crystal data and structure refinement for compound 1

1

Empirical Formula

Formula Weight [g mol™]
Crystal colour, shape

Crystal Size (mm)

Crystal System

Space Group

Formula units

Temperature [K]

Unit cell dimensions [A] and [°]

Cell volume [A%]

pealc. [ cm™]

1 (Cu Ko)[mm 1]

emin/ amax [ 0]
Reflections measured
Independent Reflections
R: (1> 20(1))

WR; (all data)

GooF

Largest diff. peak and hole [e A?]

C32H58NeSi4SI’]2
876.58

Orange. Plates
0.09 x 0.08 x 0.07
Monoclinic

P 21/n

4

100 (2)
a=11.7813(13)
b = 25.808(3)

¢ = 14.0899(15)
o= 90
B=109.687(6)
v=90

4033.7 (8)
1.443

11.209

3.425 - 66.676
36575

7100 [R(int) = 0.1359]
0.0543

0.1567

0.982

1.333/-0.957
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Table S2: Crystal data and structure refinement for compound 2

2
Empirical Formula Cr4Ha3B2F30N4Sn
Formula Weight [g mol?] 1692.43
Crystal colour, shape Colourless, Plate
Crystal Size (mm) 0.09 x 0.08 x 0.06
Crystal System Monoclinic
Space Group P 21l/n
Formula units 4
Temperature [K] 100 (2)

Unit cell dimensions [A] and [?]

a = 10.2239(8)
b = 15.6566(12)

c =41.352(3)
a=90
B=95.994(4)
vy=90
Cell volume [A3] 6583.1 (9)
Pealc. [g Cm_S] 1.708
1 (Cu Kg)[mm 1] 4.311
Omin! Omax [ 9] 3.020 - 66.889
Reflections measured 84616
Independent Reflections 11636 [R(int) = 0.1495]
R1 (1> 20(1)) 0.0392
WR; (all data) 0.0946
GooF 1.018
Largest diff. peak and hole [e A~%] 0.620/ -0.581
Table S3: Crystal data and structure refinement for compound 3
3
Empirical Formula Ca2H23FsN406S2Sn
Formula Weight [g mol?] 736.25
Crystal colour, shape Colourless, Blocks
Crystal Size (mm) 0.03x 0.03 x 0.02
Crystal System Triclinic
Space Group P-1
Formula units 2
Temperature [K] 100 (2)
Unit cell dimensions [A] and [°] a=8.182(15)
b = 11.154(14)
c=16.25(2)
a=72.46(13)
B=79.32(13)
y =73.70(12)
Cell volume [A%] 1349 (4)
Pecalc. [g Cm>3] 1.812
u (Cu Ky)[mm 1 9.789
Omin ! Grax [ 9] 2.869 — 66.826
Reflections measured 12140
Independent Reflections 4728 [R(int) = 0.1028]
R1 (I >20(1)) 0.0613
WR; (all data) 0.1534
GooF 0.995
Largest diff. peak and hole [e A?] 1.321/-0.846
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Table S4: Crystal data and structure refinement for compound 4

4
Empirical Formula C24H31F3N403SSiSn
Formula Weight [g mol?] 659.37
Crystal colour, shape Plates, Pale Yellow
Crystal Size (mm) 0.05x0.02x0.01
Crystal System Monoclinic
Space Group P2l/c
Formula units 4
Temperature [K] 100 (2)
Unit cell dimensions [A] and [°] a=16.533(4)
b =10.968(4)
¢ =17.061(7)
a=90
B=117.43(3)
vy=90
Cell volume [A%] 2746.1(17)
peaic. [g cm™] 1.595
w1 (Cu Ky)[mm 1] 9.004
gmin/ Hmax [ 0] 3.011 - 66.956
Reflections measured 28820
Independent Reflections 4857 [R (int) = 0.1443]
R1(1>20(1)) 0.0571
WR; (all data) 0.1125
GooF 1.045
Largest diff. peak and hole [e A~?] 0.717 /-0.866
Table S5: Crystal data and structure refinement for compound 5
5
Empirical Formula C80H72N4P48n2
Formula Weight [g mol?] 1450.67
Crystal colour, shape Colourless. Block
Crystal Size (mm) 0.05x0.04 x 0.03
Crystal System Triclinic
Space Group P-1
Formula units 1
Temperature [K] 100 (2)

Unit cell dimensions [A] and [°]

Cell volume [A%]

Pealc. [g Cm-s]

u (Cu Ky)[mm 1

emin/ Hmax [ 0]

Reflections measured
Independent Reflections

R1 (1> 20(1))

WR; (all data)

GooF

Largest diff. peak and hole [e A?]

a = 10.4508(7)
b=11.1315(7)
¢ = 15.4211(10)
a=81.375 (4)
B=175.530 (4)
y=181.525 (4)
1706.1 (2)
1.412

7.072

2.980 - 67.134
19241

6039 [R (int) = 0.0780]
0.0439

0.0985

1.045

1.941 /-0.648
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X-Ray Structure

Figure S32. Molecular structure of 4 in the solid state (thermal ellipsoids at 30%, H atoms and triflate
counter anions are omitted for clarity). Selected bond lengths [A]: Sn1-N1 2.323(5), Sn1-N2 2.095(6),
Sn1-N4 2.323(5), Sil-N3 1.791(6).
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