


S1 Synthetic Details

General: All manipulations were performed under an inert atmosphere dfitiogen using
standard Schlenk techniques. Dry, oxydme solvents were employed unless otherwise
mentioned. Theompoundl were prepared following our recent procedtirashile all other
starting materials were purchased from commercial sources. NMR spectra were recorded on
Bruker Avance400 MHz spectrometerstd, 400.1 MHz;3C, 100.5 MHz;3'P, 161.9 MHz).

All spectra were obtained in the solvent indicated at 25 C. The ch ¢ a | shifts
measured according to IUPAC and expressed in ppm relative to $iMe'3C), and 85%
HsPQu (3'P). Coupling constant$ are reported in Hertz [Hz] as absolute vall®scause of

high sensitivity of these compounds or the contaminatiosolvents, the elemental analyses
gave unsatisfying results with errors larger than 5 %. The high purity of these isolated
compounds has been proved mainly by NMR spetif/vis spectra were measured on
Shimadzu UV/vis/NIR UV¥3600spectrometeelting point (M. P) were measured on Buchi
M-560 apparatus.

Preparation of 2: Phenylacetylene (15.2 mg, 0.15 mmol) in THF (1 mL) was added to a stirred
solution of1 (86.7 mg, 0.1 mmoln THF (3 mL) at room temperature. After stirring for 1 hour,

the solvent was removed under reduced pressure. The remaining solid was washed with
acetonitrile then with hexanand driedin vacuoto afford yellowish powder a2 (79.4 mg,

0.08 mmol, 81.9% vyield). Yellowish crystals o2 were obtained from a saturated hesand

diethyl ether solution via slow evaporatidn. P. =228 °C (Decomposition)*H NMR (CsDs,

400 MHZP5 (dJIF6.8Hz,2H, CyH), 7.21 (m, 6 HCaH), 7.10 (m, 9 HCaH), 5.90
(dd,*Jpn = 150.0Hz, 3Jpy = 11.6Hz, 1 H, FH), 3.35 (, 16 H, NCH>, CHMey), 1.53 (d J=6.0

Hz,6 H, CH3), 1.40 (, 18 H, CH3), 1.23 (dJ=6.0Hz,12 H, (H3), 1.13 (dJ=5.6Hz,12 H,

CHa3); )C{*H} NMR (CéDs, 1 0 0. 5 15A5i(dd) 2Ipc =119.2Hz, 2Jpc = 16.2Hz, PCC),

150.0 (s, Car), 1495 (d, Jrc = 4.8Hz, Cay), 148.7(d, Jrc = 3.8 Hz, Ca), 148.4(s, Car), 148.2(s,

Car), 138.7(s, Car), 136.2(d, Jrc = 3.7Hz, Cay), 1314 (s, Car), 128.1(s, Car), 128.0(s, Car), 127.8

(s, Car), 126.9(s, Car), 126.6(s, Car), 124.1(s, Car), 123.9(s, Car), 123.5(s, Car), 123.4(s, Ca),

103.0 (d,2Jec = 16.6 Hz, PCCPh), 98.5 (d,*Jrc = 91.8Hz, PCCPH), 52.1 (s, NCHy), 51.1 (s,

NCH,), 48.1(dd, 1Jpc = 8.3 Hz, 1Jec = 5.1 Hz, PCC), 28.5, 28.5, 28.2, 28.0, 25.8, 24.9, 23.7,
23.6,23.5, 23.2"P NMR (GDs, 16 1. 9 58IHdd,)2Jrpi 134 Hz, 3Jpn = 11.6 Hz,

PCPH), 36.2(dd, 2Jpp= 13.4Hz, {Jpu = 150.0 HZPCPH). UV/Vis (CHCl, & ( d'amj U ( M
1): 287.3(2325%. IR (ATR, [cm'1]): 2166.6 (PH).
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Figure S1 “H NMR spectrum of in CgDe.
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Figure S2. “°C{*H} NMR spectrum of2 in CsDe.
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Figure S3. **P{*H} NMR spectrum of2 in CsDe.



Figure $4. 3P NMR spectrum o2 in CsDs.

Preparation of 3: Malononitrile (6.6 mg, 0.10 mmglin THF (1 mL)was addedropwiseto a
stirred solution ofl (86.8 mg, 010 mmol) in THF (4 mL). After stirring for2 hours at room
temperaturgthesolvent was removed under reduced pressure. The remaining solichsfzed
with hexane andiried in vacuoto afford 3 as orangepowder (0.88 mmol, 87.9% yield).
Orangecrystals were obtained fromflaorobenzene solution layered with hexane on top and
stored ai 30T . M. P. =232€C . 'H NMR (CD:Cl,,40 0 MH z )38 (mi4 H=CaHj, 7.08
(m, 8H, CaH), 4.93(dd, 1 H, *Jpry = 1832 Hz, PH; 3Jpn = 212 Hz, PCPH), 4.06 (M, 8 H, CH>),
2.86 (m, 8 H, CHMey), 1.26 (m, 24 H, CH3), 1.06 (m, 24 H, CH3); *C{*H} NMR (CD.Cls,
100. 5 MI821)t, 2Jpc&10:2Hz, PCC), 147.3(Car), 147.0(Car), 132.1(Car), 130.7(Cay),
125.4(Ca), 125.2(Car), 121.8 (dd pc = 474 Hz, 1Jpc = 5.4 Hz, PCPH), 51.5 (s, lTH>), 28.8,
28.8, 25.2, 25.1, 23.3, 23.2P NMR (CD:Clz, 161.9MH z ) 4362 (dd,Jpp= 677 Hz, *Jp4
=212 Hz), 10.2(dd,2Jpp= 677 Hz, \Jpy = 1832 HZ). UV/Vis (THF, &(nm) Y(M' ‘cm'1): 325.9
(37849, 484.1 (2102. IR (ATR, [cm'1]): 2161.4 (PH).
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Figure S5. "H NMR spectrum o8 in CD2Cl>.
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Figure S7. 3'P{*H} NMR spectrum of3 in CD2Cl..
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Figure S8. 3P NMR spectrum o8 in CD,Cl>.

Preparation of 4: 2-lodo-2-methylpropan€92.1 mg, 050 mmo) in THF (2 mL) was added
dropwiseto a stirred solution of (86.8 mg, 010 mmol) in THF (4 mL). After stirring for12
hours at room temperaturéhe solvent was removed under reduced pressure. The remaining
solid waswashed withtolueneanddriedin vacuoto afford4 asorangepowder (0.62 mmol,
62.4% yield).M. P. => 250C . 'H NMR (CD-Cl,40 0 MH z ) 35 (m[#4 H=CaH),.7.08
(m, 8H, CaH), 4.89(dd, 1 H, *Jpr = 182.8 Hz, PH; 3Jpy = 21.0 Hz, PCPH), 4.05 (m, 8 H, CH>),
2.85(m, 8 H, CHMey), 1.12(m, 48H, CHg); 3C{*H} NMR (CD-Cl,, 100 . 5 164H( ) :
2Jpc = 108 Hz, PCC), 147.3(Ca), 147.0(Ca), 1323 (Cay), 130.7(Car), 125.4(Car), 125.2(Ca),
121.8 (dd Jpc = 47.4Hz, WJpc = 5.1 Hz, PCPH), 516 (s, NCH>), 28.8, 28.8, 25.2, 25.1, 23.3,
23.2 3P NMR (CD:Cl,, 161.9MH z ) 4361 (dd,?Jpp= 675 Hz, 3Jp = 210 Hz), 105 (dd,
2Jpp = 675 Hz, Wpn = 182.8 Hz). UV/Vis (THF, &(nm) U(M'cm'%): 320.9 (17004, 4819
(44469). In the 'H NMR spectrumthe new resonance at 4.74 and 1.35 ppdicated the

formation of isobutene.
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Figure $9. 'H NMR spectrum oft in CD.Cl,. *Toluene.
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Figure S10. *C{*H} NMR spectrum of4 in CD.Cl,. *Toluene.
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Figure S12. 3P NMR spectrum o# in CD.Cl.
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Figure S13. (@) *H NMR spectrunof 1 and2-lodo-2-methylpropanén CsDs; (b) After heating

the NMR tube a80 € for 4 hours. *Indicating the formation of isobutene.

Preparation of 5: LiAIH 4 (0.10mmol) was added to a stirred solution3aodr 4 (0.10 mmol)

in THF (4 mL). After stirring for0.5 hours, the solvent wasemoved under reduced pressure.
The remaining residugasextracted with toluene and the solvent wamoved under reduced
pressure. The remaining solid waashed with acetonitrile ardtied in vacuoto afford5 as
white powder 78.8mg, 0.® mmol, 90.7% yield). Only characteristiéH NMR and®'P NMR
data is provided because of the presence of two isomers in the isolated grb8IME (CeDs,
400 MHz):cis-i s o me r : d,dH,¥py5 138.HHzPH), transi s 0 me 4.95(ddj1 Hs
1Jpy = 158.4 Hz,PCPH); 3P NMR (GDe, 161.9MHz) cisi s 0 me B3.1(ditJpn= 132.4
Hz),transi s o me r : d,dJpn= 15845H2).8R ($olid): 2168.7cm'! (b, PH).
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Figure S14. 'H NMR spectrum o6 in CsDe.
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Figure S15. 3'P{*H} NMR spectrum of5 in CeDs.
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Figure S16. 3P NMR spectrum 05 in CgDe.

Preparation of 6: p-CN-aniline (5.0 equivalentwas added to a stirred solution1of86.8 mg,

0.10 mmol) intoluene(10 mL). After stirring for2 days at80 € , the solvent was removed

under reduced pressure. The remaining soliddissolved in the diethyl ether/hexane solution.

Yellow crystals were obtained via slow evaporation. The crystalswasieed witlcoldhexane

anddriedin vacuoto afford6 asyellow crystalline powder(41.5 mg, 0.Gt2mmol,42.1% yield).

Yellowish crystals suitable for single Xay diffraction studywere obtained from a

fluorobenzene solution layered with acetonitrile on top and stoi&D& . Only characteristic

'H NMR and®'P NMR data is provided because of the presence of two isomer in the isolated
product.’H NMR (CsDs, 400 MHz):cisi s 0 me r 49 (ddj 1 Hs 1JpB= 142.0 Hz, PH, 3Jpn
=9.2Hz,PCPH), transi s 0 me 4.69(d, 0 H, Xpn= 156.6 Hz, PH); 3P NMR (GDs, 161.9

MHz) cisi s 0 me 1085 (i, 2Jsp = 21.2 Hz), 15.7 (dd, 2Jpp = 21.2 Hz, 1Jpn = 142.0 HZ),

transi s o me r08.4 (nd,%Jer= 41 H2, 24,5 (d, 1Jpn = 156.6 HZ).
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Figure S17. *H NMR spectrum o6 in CeDe.

]
o of B D g e
=SS S S ==
==2==2 &S
—T

S e e - -
gz gz I & Z4
N7 ~ (.:'S | -
I | R G i
108.5 1o7.5 106.5 s e e e e e e e e e e e e
o . o 1 26 24 22 20 18 16
1 (ppm) f1 (Bpm)
Trans
Trans
(j
="
&'z
280 240 200 160 120 B0 60 10 20 O =20 =40 -60 -8B0 =100 =140
1 (ppm)

Figure S18. 3'P{*H} NMR spectrum of6 in CsDs.
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Figure S19. 3P NMR spectrum o6 in CsDe.
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Preparation of 7: p-CFz-aniline (5.0 equivalentwas added to a stirred solution10f86.8 mg,

0.10 mmol) in toluene(10 mL). After stirring for2 days at80 € , the solvent was removed
under reduced pressure. The remaining soliddissolved in the diethyl ether/hexane solution.
Yellow crystals were obtained via slow evaporation. The crystals were washed with cold hexane
anddriedin vacuoto afford7 asyellow crystallinepowder(48.9 mg, 0.G18 mmol,47.6% yield).
Only characteristicH NMR and®P NMR data is provided because of the presence of two
isomer in the isolated produc¢td NMR (CsDs, 400 MHz):cis-i s 0 me r51(ddil H51Je® .
=142.0 HzPH, 3Jp = 96 Hz, PCPH), transi s o me 4.70 (d,d H,2Jpn = 155.6 Hz,PH);

3P NMR (GDs, 161.9MHz) cis-i s 0 me 107.2 (4, 2Jsp = 20.9 Hz), 14.4 (dd, ?Jpp = 20.9
Hz,'Jpn=142.0 H}, transi s o me r08.4(nd,?Jpe= 3T Hz), 22.7 (d, *Jpr = 155.6 HI; %F
NMR (CsDs) Cissi s 0 meir59.7(sitransi s 0 meir59.8(si =
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Figure S21. 3'P{*H} NMR spectrum of7 in CsDs.
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Figure S22. 3P NMR spectrum of in CgDe.
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Figure S23. %F NMR spectrum of in CsDe.

Preparation of 9: H-O (1.0 equivalen} in THF (1 mL)was added to a stirred solution bf
(86.8 mg, 010 mmol) in THF (3 mL). After stirring for2 hours at 60C , the solvent was
removed under reduced pressure. The remaining solidwasised with hexane arttied in
vacuoto afford9 asyellowishpowder 62.5 mg, 0.0r1 mmol, 70.68% yield). Yellowish crystals
were obtained from saturatechexanéTHF solution via slow evaoration M. P.=236°C. H
NMR (CsDs, 40 0  MH z )22 (m,® H,€aHY, 6.93(m, 6 H, CaH), 5.62(d, 1 H, 1Jpy = 476.5
Hz, PH), 3.55 (m, 4 H, CHMey), 3.28 (m, 4 H, CHMey), 3.19 (m, 4 H, NH>), 3.10 (m, 4 H,
NHy), 1.70 (b, 6 H, CHs), 1.38 (m, 12 H, CHg), 1.18(m, 30 H, CH3); *C{*H} NMR (CeDs,
100. 5 MBHIE6)(dd, 26k = 2.6 Hz, 2Jpc = 4.3 Hz, PCC), 150.4(S, Car), 150.0(s, Cay),
149.4(d, Jrc = 4.5Hz, Ga), 149.0(s, Car), 147.6(s, Cay), 147.3(s, Car), 147.2 (s, Car), 147.0(s,
Car), 136.9(s, Car), 135.2(s, Car), 135.2(s, Car), 128.5(s, Car), 128.4(s, Car), 127.5(s, Cay),
12



124.4(s, Cay), 123.6(s, Car), 123.4(s, Ca),123.1(s, Cap), 51.3 (s, NCH>), 50.8 (s, NCH), 29.1,
28.5,28.3,28.2, 26.4, 25.5, 25.4, 25.4, 24.8, 284, 23.3, 22.9, 22.7, 22P NMR (CsDs,

161.9MH z ) 81 (dds2Jpp = 15.4 Hz, Jpn = 476.5 H, 157.8(dd, 2pp = 15.4 Hz, ey =
156.7 H32. IR (solid): 2300.8(s, P(O)H), 2181.7cmi (s, PH).
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Figure S24. IH NMR spectrum o8 in C¢Ds. *Small amount of impurity.

Figure S25. 13C{*H} NMR spectrum ofd in CsDs. *Small amount of impurity.
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