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1. General

All reagents and solvents were obtairfesim commercial suppliers and were used without further
purification unless otherwise stated. Purification was carried out according to standard laboratory
methods"

1.1 Purification of solvents

Cyrene was supplied directly by Circa and used as obtdié¢l.was dried by heating to reflux over
previously activated A molecular sieveand distilling under vacuum before being purged with, and
stored under Nin a septurrsealed ovewlried flask over previously activated 4rdolecular sieves
THF was obtainedrom a PureSolv SR&00-5 solvent purification sysite and transferred to and
stored in a septursealed ovemniried flask over previously activated 4 A molecular sieves and gurge
with and stored under N CH,Cl,, EtO, EtOAc, MeCN, and petroleum etheri40 °C for
purification purposes were used as obtained from suppliers without further purification.

1.2 Purification and drying of bases

Et;N was dried by heating to reflux over previously activaded molecular sievesnd distilling

under vacuum before being purged with, and stored ungier d&Nsepturrsealed overlried flask over
previously activated 4 A molecular sieves. Inorganic bases were dried in a Heraeus Vacutherm oven
at 60 °C under vacuum for a minimum of l2Before use.

1.3 Experimentaldetails

Reactions were carried out using conventional glasswaepdration o51andS2) or in sealecb mL
microwave vials (optinzation reactions and reactions for Sche@and 3. The glassware was oven
dried (150 °C) and purged with ;Noefore use. Purging refers to a vacuum/nitreggifling
procedure. Room temperature was generally 18 °C. Reactions were carried out at elevated
temperaturg using a temperaturegulatedchotplate/stirrer.

1.4 Purification of products

Thin layer chromatography was carried out using Merck silica plates coated with fluorescent indicator
UV254. These were analyzed under 254 nm UV light or developed aswgllin solution. Normal

phase flash chroatography was carried out using ZEOprep 60 HYD630Qum silica gel. Reverse
phase flash chromatography was carried out using IST Isolute C18 cart8tigeg catiorexchange
purification was carried out using an SCX cartridge.

1.5 Analysis ofproducts

Fouriertransformednfrared (FTIR) spectra were obtained on a Shimadzu IRAffihitpachineH,

3¢, F and™B NMR spectra were obtained @nBruker DRX 500 spectrometéAvancelll HD
console, Ascend 500 MHz magnet, BBO smart praiej00 MHz,126 MHz, 471 MHz andl60

MHz, respectively’H NMR for the evaluation of the base sensitivity were obtained Bruker AV

400 at 400 MHzChemical shifts are reported in ppm and coupling constants are reported in Hz with
CDCl, referenced at 7.26'H) and 77.0ppm ¢*C) and DMSQd; referenced at 2.50H) and 39.5

(**C). Highresolution mass spectra were obtained through analysis at the EPSRC UK National Mass
Spectrometry Facility at Swansea University  at Gl asgow Universitybés Sc
Spectronetry Service Crystal data was obtained 823(2) K using an Oxford Diffraction Gemini
instrument ananonochromatidvio radiation.



2. Generalexperimental procedures
General ProcedureA: Optimized conditions

o=

For examplesynthesis of,2-diphenylethyne3a.

To an overdried 5 mL microwave vessel was added PdgRER (3.5 mg, 0.005 mmol, 2nol %)
and Cul (1.9 mg, 0.01 mmol, ol %). The vessel was then capped gndaged with N before
addition of Cyrene@.5 mL, 0.5 M), Et;N (38 pL, 0.275 mmol, 1.EBquiV), iodobenzene (27.9 uL,
0.25 mmol, lequiv), andphenylacetylene (28.8 uL, 0.268mol, 1.05equiV). The reaction mixture
was heatedto 30 °C and maintained at this temperature with stirfiag 1 h beforethe vessel was
vented, and decappethe solution was then diluted with@#c (10 mL), and washed with water (2
x 20 mL) and brine (2 20 mL). The organics were thgrassed through a hydropholdi¢ and
concentrated under reduced pressure to give a yellow oil, which was purified by flash chromatography
(silica gel, 5% EtO in petroleum ethgrto afford the title compound as a white sqlth.5 mg,
guant.)

Umax (SOlid): 3068, 1603, 1495, 1446 ¢m

'H NMR (CDCL, 500 MH2: i 7 ddBJ5 7.2, 1.9 Hz, 4H), 7.36 (m, 6H).

¥C NMR (CDCL, 126 MH2: i 1 3 1 4,68283, 123.8, 8%.

HRMS: exact mass calculated for [M] {§£1,0) requiresam/z178.0782, founan/z178.0784.
Characterisation data is consistent with literature reported values.

General ProcedureB: Synthesis of indoles and benzofuran

For examplesynthesis of-phenytl-tosyl1H-indole (7a).

To an overdried 5 mL microwave vessel was added PdgREhb (3.5 mg, 0.005 mmol, ol %),
Cul (1.9 mg, 0.01 mmol, tol %), andN-(2-iodophenyl}4-methylbenzenesulfondde (93 mg, 0.25
mmol, 1 equiv) The vessel was then capped and purged withdfbre addition of Cyrenéd(5 mL,
0.5M), EtzN (104 pL, 0.75 mmol, &quiv), and phenylacetylene (28.8 p,263mmol, 1.05equiy).
The reaction mixturgrasheatedo 30 °C and maintained at this temperature with stifiagng. h. The
reaction wasubsequently heated to 60 &8d maintained at this temperatfwe 6 h before thevessel
wasventedanddecappedThe solutiorwas therdiluted with EODAc (10 mL), andwashed with water
(2 x 20 mL) andbrine (2 x 20 mL). The organics weréhenpassed through hydrophobic frit and
concentratednder reduced pressure to givgadlow oil, which was purified by flash chromatography
(silica gel, @15% EACc in petroleum ethérto afford the title compound as a white sli@®.4 mg,
90%)

Umax (sOlid): 3073, 1368, 1169 ¢t

'H NMR (CDCl;, 500 MHz):i 8 d,338.4(Hz, 1H), 7.547.50 (m, 2H), 7.45 (t) = 8.2 Hz, 4H),
7.38 (t,J = 7.4 Hz, 1H), 7.3117.28 (m, 3H), 7.06 (d] = 8.1 Hz, 2H), 6.56 (s, 1H), 2.31 (s, 3H).

%C NMR (CDCL, 126 MHz):ti 1 4142251383, 134.7, 132.4, 130, 1304, 129.2, 128, 127.5,
126.8, 1248, 124.3, 120/, 1167, 1134, 21.5.

HRMS: exact mass calculated for [M+H]C»H1sNOsS) requiresn/z348.1058, foundn/z348.1061.
Characterisation data is consistent irature reported valués.



3. Reactionoptimization data

3.1. Variation of concentration

Reactions were carried out accordingGeneral Procedurd using Pd(PPB).Cl, (3.5 mg, 0.005
mmol, 2mol %), Cul (1.9 mg, 0.01 mmol, 4nol %), Cyrene K M), EtzN (104 pL, 0.75 mmol, 3
equiv), iodobenzene (27.9 uL, 0.25 mmoleduiv), and phenylacetylene (28.8 pQ,263mmol, 1.05

equiv). After stirring at 20°C for 5 h, the reaction was subjected te purification outlined in the
General Procedurgsilica gel,0i 5% EtO in petroleum ethgrto afford thedesiredcompound as a
white solid

Entry Concentration (M) Volume (mL) Isolated yield (%)
1 0.3 0.83 98
2 0.1 2.5 94
3 0.5 0.5 100

3.2. Variation of the base

Reactions were carried out accordingGeneral Procedurd using Pd(PP}.Cl, (3.5 mg, 0.005
mmol, 2 mol %), Cul (1.9 mg, 0.01 mmol, /ol %), Cyrene (0.5 mL, 0.5 M)Base (X equiy),
iodobenzene (27.9 pL, 0.25 mmolefjuiv), and phenylacetylene (28.8 pQ,263mmol, 1.05equiy).
After stirring at 20 °Cfor 5 h, the reaction was subjected te tiurification outlined in th&eneral
Procedurdsilica gel, 05% EtO in petroleum ethgrto afford thedesiredcompound as a white solid

Entry Base(mass) Equiv Isolated yield (%)
1° K3PQO, (159 mg) 3 -
28 CsC05(245 mg) 3 -
3 DIPEA (97 mg) 3 85
4 Pyridine(59 mg) 3 0
5 EtN (28 mg) 11 98
6 Et;N (38 mg) 15 94
7 Et:N (51 mg) 2 92

® Formation of solidCyrenedimeri product was not isolated

3.3. Variation of time and temperature

Reactions were carried out accordingGeneral Procedurd using Pd(PP}.Cl, (3.5 mg, 0.005
mmol, 2mol %), Cul (1.9 mg, 0.01 mmol, #ol %), Cyrene (0.5 mL, 0.5 M), BNl (38 pL, 0.275
mmol, 1.1equiv), iodobenzene (27.9 uL, 0.25 mmolgduiv), and phenylacetylene (28.8 uQ,263
mmol, 1.05equiv). After stirring atX °C for X h, the reaction was subjected to the paaifion
outlined in theGeneral Procedurgsilica gel, 05% EtO in petroleum etherto afford thedesired
compound as a white solid

Entry Temp. (°C) Time (h) Isolated yield (%)
1 20 1 86
2 20 3 94
3 20 5 98
4 25 1 91
5 30 1 96




3.4. Variation of solvent

Reactions were carried out accordingGeneral Procedurd using Pd(PP}.Cl, (3.5 mg, 0.005
mmol, 2mol %), Cul (1.9 mg, 0.01 mmol, Mol %), solvent (0.5 mL, 0.5 M), EIN (38 pL, 0.275
mmol, 1.1equiv), iodobenzene (27.9 uL, 0.25 mmoleduiv), and phenylacetylene (28.8 uQ,263

mmol, 1.05equiv). After stirring at30 °C for 1 h, the reaction was subjected te thurification

outlined in theGeneral Procedurgsilica gel, 85% EtO in petroleum ethgrto afford the desired
compound as a white solid

Entry Solvent Isolated yield (%)
1 Cyrene 96
2 THF 81
3 DMF 87

4. Basesensitivity study

Base(0.07 mmol) was added to a test tube and Cyrene (0.5 mL) was. dthdetdibe was then capped
and the mixture stirred & °C. After 24 h the reaction mixture was sampled and analysed by TLC
(60% EtOAc in petroleum ethgrand 'H NMR and the resulting spectrum compared with that of
Cyrene

Solid
Formation

Mass
(mg)

Temperature | Reaction
(°C) (Y/N)
25 N
KOAc 7 50
100
25
Pyridine 6 50
100
25
K.CO; 10 50
100
25
DIPEA 9 50
100
25
Cs,CO3 23 50
100
25
EtsN 7 50
100
25
K3PO, 15 50
100
25
DBU 11 50
100
KOH 4 25
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50 Y a

100 Y a

25 Y a

'‘BuOK 8 50 Y a
100 Y a

25 Y a

NaH 2 50 Y a
100 Y a

5. Compound characterisation data
5.1. Preparation of intermediates
S1: N-(5-Chloro-2-iodophenylj4-methylbenzenesulfonamide

: .,I
Cl NHTs

To a rounebottomed flask charged withd&loro-2-iodoaniline (1 g, 3.95 mmol, &équiy) was added
a solution of 1:Ipyridinein CH,Cl, (0.7 M, 40 mL)andthe reactiommixture wascooled to °C. 4-
Methylbenzenesulfonyl chloride (750 mg, 3.95 mmoleduiy) was added portiomise, and the
reaction mixture was allowed to slowdlyarm to room temperature and th&iirred for 24h. Upon
completion of the reactignvater (80mL) andCH,CI, (80 mL) wereadded The reation mixture was
separated andhé organicsverewashed withl N NaOH (2x 40 mL), 1 N HCI (%40 mL), and brine
(2 x 40 mL). The organics were thepassed through a hydrophobic fahd concentrated under
reduced pressure to give a crude residue, which was purified by flash chromatdgiiagange, Oi
12% EtOAcin petroleum etherfo afford the title compounds an off white solid890 mg, 52%).

'H NMR (CDCl;,500 MH2) : Ui 7.65 (n¥ 2H),7.57 (d,J = 8.5 Hz, 1H), 7.27 (d] = 8.0 Hz, 2H),
6.88 6.80 (m, 2H), 2.42 (s, 3H).

3C NMR (CDC}, 126 MH2) : a 144. 1, 139. 1, 138. 1, 135. 1,
21.2.

Characterisation data é®nsistent with literature reported valdes.

S2 N-(3-lodo-5-nitropyridin-2-yl)-4-methylbenzenesulfonamide
ozN\(jil

N/ NHTs
Preparedn two steps fron8-iodo-5-nitropyridin-2-amine:
Step 1:To a 25 mL threaecked flask charged withritropyridin-2-amine (1 g, 7.2nmol, 1 equiv),
was added concentrated sulfuric acid (12 mL, 0.6ak) potassium iodate (653ym2.8 mmol, 0.4
equiv) portionwise before subsequerteating to 200 °CPotassium iodide (1.18 g, 7.1 mmol, 1
equiv) wasthenadded dropwise as an agueasotution (4 mL) and the reaction mixture was stirred
at 200 °Cfor 1.5 h Upon completionthe reaction mixture was allowed to cool to room temperature
before the slow addition &faturatedsodium bicarbonateolution(20 mL) and EtOAc (20 mL)The
reacton mixture was separated and the organics were washed with an agueous soh#toratéd
NaS,0; (2 x 30 mL). The organics were thgrassed through a hydrophobic faihd concentrated
under reduced pressure to give a yellow solithd®-5-nitropyridin-2-amine which was used without
further purification (1.64 g, 87 %).

Step 2: To a 100 mL rourabttorred flask charged with 3odo-5-nitropyridin-2-amine (1.29 g, 4.86
mmol, 1 equiv) was added THF (40 mL, 0.13 M) &hd reactionmixture was cooled to 0 °C.

s/

13¢



Sodiumhydride (224 mg, 9.72 mol, 2 equiv) was added portiaise and the reaction mixtukeas
stirred at 0 °C for 20 minas.4-Methylbenzenesulfonyl chloride (1.09 g, 4.86 mmol, 1 equiv) was
added portion wise, and the reaction mixture was allowed to slowly waroom temperature and
was stirred for 18 HJpon completion of the reaction, water (50 mL) &td,Cl, (50 mL) were added
and the reaction mixture was separaed the oganics washed with 1 M NaOH @50 mL), 1 M

HCI (2 x 50 mL), and brine (2x 50 mL). The organics werpassed through a hydrophobic faind
concentrated under reduced pressure to give a crude residue, which was purified by flash
chromatography(silica gel, @30% EtOAcin petroleum ether) to afford the title compound as a
yellow solid (1.8 g,70%).

Umax (SOlid): 3581, 3268, 3064, 2919, 1571, 1444, 1320.cm

'H NMR (DMSO-ds, 500 MH2: U 8 . 86 2.6(Hd, ,1H), 8.40 (d] = 2.5 Hz, 1H), 7.74 (d] = 8.1

Hz, 2H), 7.21 (dJ = 8.0 Hz, 2H), 3.35 (bs, 1H), 2.32 (s, 3H).

3C NMR (DMSOds 126 MHz):11161.9, 145.0, 142.3, 140.9, 140.7, 134.7, 128.9, 127.4, 86.7, 21.4
HRMS: exact mass calculated for [M+H]Ci,H:1IN3O,S) requiresm/z 419.9509, foundm/z
419.9510.

Characterisation data is consistent with literature reported Values.

5.2. Products from Table 1
3a 1,2-Diphenylethyne

O—=0

Prepared according Beneral Procedur& usingPd(PPh).Cl, (3.5 mg, 0.005 mmol, gol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtsN (38 uL, 0.275 mmol, 1.quiv),
iodobenzene (27.9 pL, 0.25 mmolefjuiv), and phenylacetylene (28.8 pQ,263mmol, 1.05equiy).
After 1 h, the reaction mixture was subjected to the purification method outlined iG¢heral
Procedurgsilica gel, 05% EtO in petroleum ethgrto afford the title compound as a white solid
(44.5 mg,guant).

Umax (SOlid): 3068, 1603, 1495, 1446 &¢m

'H NMR (CDCL, 500 MH2: i 7 ddBJ5 7.2, 1.9 Hz, 4H), 7.36 (m, 6H).

¥®C NMR (CDCL, 126 MH2: i 1 3 1 4,68283, 123.8, 8%.

HRMS: exact massalculated fo [M] (C14H10) requiresm/z178.0782foundm/z178.0784
Characterisation data is consistent with literature reported Values.

5.3. Products from Scheme 2
3b: 1-Fluoro-4-(phenylethynyl)benzene

—~O—=
Prepared according 8eneral Procedur& usingPd(PPh),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)E&N (38 pL, 0.275 mmol, 1.kquiv), 4-
fluoro-iodobenzene (28.8L, 0.25 mmol, lequiy), and phenylacetylene (28.8 p,263mmol, 1.05
equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurgilica gel, 05% EtO in petroleum ethgrto afford the tittecompound as a white
solid (48.8 mg,quant).
Prepared according Beneral ProedureA usingPd(PPR).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, #ol %), DMF (0.5 mL, 0.5 M)EtN (38 pL, 0.275 mmol, 1.&quiy), 4-fluoro-
iodobenzene (28.8L, 0.25 mmol, lequiv), and phenylacetylene (28.8 pQ,263mmol, 1.05equiy).
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After 1 h, the reaction mixture was subjected to the purification method outlined iGeheral
Procedurgsilica gel, 05% EtO in petroleum ethgrto afford the title compend as a white solid
(46.9 mg, 96%)

Umax (SOlid): 2921, 1595, 1508, 1217 &m

'"H NMR (CDCL, 500 MHz):ti 7.55 7.50 (n, 4H), 7.387.33 (m, 3H), 7.05 (t) = 8.7 Hz, 2H).

¥C NMR (CDCL, 126 MHz):ti 1 §d2 “JcB= 249.6 Hz), 133.5 (fJcr= 8.2 Hz),131.6 128.4,
128.4, 123.3119.4 (dJcr = 3.4 Hz), 115.7 (fJer= 22.4 Hz), 89.1, 88.3

F NMR (CDCk, 471 MHz): i-110.98.

HRMS: exact mass calculated favl] (Cy4HgF) requiresm/z196.0688 foundm/z196.0689
Characterisation data is consisteiith literature reported valugs.

3c: 1-Nitro-4-(phenylethynyl)benzene

=)

Prepared according @eneral Procedur& usingPd(PPh),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul

(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)Et:N (38 uL, 0.275 mmol, 1.kquiV), 4-
nitro-iodobenzene (62.3 m@.25 mmol, lequiy), and phenylacetylene (28.8 pQ,263mmol, 1.05
equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurgsilica gel, 95% EtO in petroleum ethgrto afford the title compound as an off
white solid (48.8 mg,quant).

Prepared according Beneral Procedur& usingPd(PPh).Cl, (3.5 mg, 0.005 mmol, gol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)Et:N (38 uL, 0.275 mmol, 1.kquiV), 4-
nitro-bromobenzene (50.5 m@.25 mmol, lequiV), and phenylacetylene (28.8 p@,263mmol, 1.05
equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurgsilica gel, 5% EtO in petroleum eth@rto afford the title compound as aff
white solid(14.6 mg, 28%)

Umax (SOlid): 3107, 2926, 2217, 1593, 1511¢tm

'H NMR (CDCk, 500 MHz):118.22 @, J = 8.9 Hz, 2H), 7.67 (d] = 8.9 Hz, 2H), 7.587.54 (m, 2H),
7.39 (ddJ=5.3, 1.8 Hz, 3H).

¥C NMR (CDC}, 126 MHz):1i 147.0, 132, 1319, 130.4,1293, 1286, 1237, 122.1, 94.7876.
HRMS: exact mass calculated for [M4H(C14H10NO,) requiresm/z224.0712 foundm/z224.0714
Characterisation data is consistent with literature reported values.

3d: 1-Methoxy4-(phenylethynyl)benzene
o=

Prepared according 8eneral Procedur& usingPd(PPh),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul

(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)E&N (38 pL, 0.275 mmol, 1.kquiv), 4-

iodoanisole (58.5 md.25 mmol, lequiy), and phenylacetylene (28.8 pQ,263mmol, 1.05equiv).

After 1 h, the reaction mixture was subjected to the purification method outlined iGe¢heral
Procedurgsilica gel, @15% EtO in petroleum ethérto afford the tittecompound asraoff white
solid (51.9 mg,quant).

Umax (sOlid): 3014, 2841, 2217, 1509 &m

'H NMR (CDCl;, 500 MHz):Ui 7 dt5)% 3.9, 2.1 Hz, 2H), 7.49.46 (m, 2H), 7.367.29 (m, 3H),
6.88 (d,J = 8.8 Hz, 2H), 3.83 (s, 3H).



¥C NMR (CDCE, 126 MHz):t 1 59 .161315,1233,.127.9, 123.6, 115.4, 114.0,8%881,
55.3.

HRMS: exact mass calculated fa2+H]" (C3oH2:0,) requiresm/z417.1855 foundm/z417.1847
Characterisation data is consistent with literature reported values.

3e 4-(Phenylethynyl)phenol
=

Prepared according @eneral Procedur& using Pd(PP),Cl; (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtzN (70 uL, 0.5 mmol, 2equiV), 4-
iodophenol (55 mg0.25 mmol, lequiv), and phenylacetylene (28.8 pu0,263mmol, 1.05equiy).
After 1 h, the reaction mixture was subjected to the purification method outlined iGeheral
Procedurgsilica gel, 10% EtO in petrdeum ether to afford the title compound as aff white
solid (32.6mg, 68%).

Umax (SOlid): 3412, 3059, 1513, 1254 €m

'H NMR (CDCk, 500 MHz):t17.51 @d,J = 7.7, 1.4 Hz, 2H), 7.43 (d,= 8.6 Hz, 2H), 7.33 (m, 3H),
6.81 (d,J = 8.6 Hz, 2H).

%C NMR (CDCls;, 126 MHz):1i 1557, 1333, 1315, 128.3, 127.9, 128, 115.7, 115.5, 89,88.1.
HRMS: exact mass calculated for [M4H(C1sH150) requiresm/z209.0966 foundm/z209.1008
Characterisation data is consistent with literature reported Values.

3f: 1-Methoxy-3-(phenylethynyl)benzene

(==

Prepared according Beneral Procedur& usingPd(PPh).Cl, (3.5 mg, 0.005 mmol, gol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)Et:N (38 uL, 0.275 mmol, 1.kquiV), 3-
iodoanisole (29.8 pL0.25 mmol, lequiV), and phenylacetylene (28.8 pQ,263mmol, 1.05equiy).
After 1 h, the reaction mixture was subjected to the purification method outlined iG¢heral
Procedurdsilica gel, 05% EtO in petroleum etherto afford the title compound asyallow oil (51.4
mg, 99%)

Umax (liquid film): 2937, 2838 crh.

'H NMR (CDCk, 500 MHz):U 7.57 7.53 (m, 2H), 7.35 (dd] = 4.9, 2.4 Hz, 3H), 7.27 (§,= 7.9 Hz,
1H), 7.15 (dJ= 7.6 Hz, 1H), 7.08 (s, 1H), 6.91 (dbk 8.3, 2.0 Hz, 1H), 3.83 (s, 3H).

3C NMR (CDCEk, 126 MHz):1 1594, 1317, 129.4, 1281, 128.3, 124.3, 124.2, 123.2, 146114.9,
89.3, 89.2, 55.3.

HRMS: exact mass calculated for [M+N4dJC,4H,,0) requiresm/z195.0810 foundm/z195.0813
Characterisation data is consistent with literature reported values.

3g: 1-Chloro-3-(phenylethynyl)benzene
Cl

Prepared according Beneral Procedur& using Pd(PP).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtN (38 pL, 0.275 mmol, 1.kquiV), 3-
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chloroiodobenzene (30.9 pL, 0.25 mmoletjuiv), and phenylacetylene (28.8 p,263mmol, 1.05
equiy). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurilica gel, 05% EtO in petroleum ethr) to afford the title compound as a yellow
oil (53.5 mg, 82%)

Umax (liquid film): 3064, 2224, 884 cih

'H NMR (CDCk, 500 MHz):0 7 7.%15n, 3H), 7.41 (dtJ = 7.3, 1.4 Hz, 1H), 7.36 (dd,= 4.9,
1.7 Hz, 3H), 7.31 (dtJ = 8.0, 1.5 Hz, 1H), 7.29 (d,= 7.5 Hz, 1H).

%C NMR (CDC}, 126 MHz):t 1431819, 131.6, 129.9, 128, 128.8, 12§, 128.6, 125.2, 122.9,
90.7, 88.1.

HRMS: exactmass calculated for [MC14HoCl) requiresm/z212.0393 foundm/z212.0395
Characterisation data is consistent with literature reported values.

3h: 1-Nitro-3-(phenylethynyl)benzene

(=)

Prepared according Beneral Procedur& using Pd(PP}).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)Et;N (38 pL, 0.275 mmol, 1.kquiV), 3-
nitro-iodobenzene (62.3 m@.25 mmol, lequiy), and phenylacetylene (28.8 pQ,263mmol, 1.05
equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurgsilica gel, 05% EtO in petroleum eth@rto afford the title compounds awhite
solid (55.2mg, 99%).

Umax (SOlid): 3083, 2213, 1517, 1349 &m

'H NMR (CDCL, 500 MHz):ti 8 8.37@n, 1H), 8.19 (m, 1H), 7.83 (d,= 7.7 Hz, 1H), 7.56 (m,
3H), 7.40 (m, 3H).

¥C NMR (CDCL, 126 MHz):i 148 . 2, ,129471291,128153126.48125.2, 122.122.2,
91.9, 869.

HRMS: exact mass calculated for fMH]" (C14H10NO,) requiresm/z224.0712 foundm/z224.0710
Characterisation data is consistent with literature reported values.

3i: 1-Methyt2-(phenylethynyl)benzene

Me
Prepared according Beneral Procedur& using Pd(PP§).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)Et:N (38 pL, 0.275 mmol, 1.kquiV), 2-
iodotoluene (31.81L, 0.25 mmol, lequiv), and phenylacetylene (28.8 puQ,263mmol, 1.05equiv).
After 24 h, the readdbn mixture was subjected furification by reverse phase chromatogragiyl8
cartridge, 2065% MeCNin watel) to afford the title compound as gellow oil (40 mg, 83%).
Umax (liquid film): 3023, 2924, 2855, 2217, 1496 tm
'"H NMR (CDCL, 500 MHz):t17.56 7.53 f, 2H), 7.50 (dJ = 7.5 Hz, 1H), 7.35 (m, 3H), 7.24 @z
3.9 Hz, 2H), 7.17 (m, 1H), 2.52 (s, 3H).
¥C NMR (CDC}, 126 MHz):1i 140.3, 131.9, 137, 129.6, 128.5, 128, 128.3, 125.7, 123.7, 123.
935, 885, 2009.
HRMS: exactmass calculated for [MCysH12) requiresam/z192.0939 foundm/z192.0935
Characterisation data is consistent with literature repoakees’
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3j: 1-Chloro-2-(phenylethynyl)benzene

Cl
Prepared according @eneral Procedur& using Pd(PP),Cl; (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtN (38 pL, 0.275 mmol, 1.kquiV), 2-
chloroiodobenzene (30.AL, 0.25 mmol, 1lequiv), and phenylacetylene (28.8 p,263mmol, 1.05
equiv). After 24 h, the reactn mixture was subjected turification by reverse phase
chromatographyC18 cartridge, 2065% MeCNin watel) to afford the title compound asyallow oil
(54.9mg, quant).
Umax (liquid film): 3060, 2926, 2224, 1495 ¢m
'"H NMR (DMSO-dg, 500 MHz):i 7 dd5XB= 7.6, 1.7 Hz, 1H), 7.62.58 (m, 3H), 7.487.41 (m,
5H).
¥C NMR (DMSOds, 126 MHz):ii  113183.8, 131.9, 130, 1299, 1298, 129.3, 127, 122.4,
1223, 948, 86.4.
HRMS: exact mass calculated for [MC14HoCl) requiresm/z212.0393 foundm/z212.0385
Characterisation data is consistent with literature reported values.

3k: 2-(Phenylethynyl)thiophene

Prepared according Beneral Procedur& using Pd(PP}).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)Et:N (38 pL, 0.275 mmol, 1.kquiV), 2-
iodothiophene (27.6 pL, 0.25 mmol, dquiv), and phenylacetylene (28.8 uD,263 mmol, 1.05
equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurgsilica gel, #5% EtO in petroleum eth@rto afford the title compound as an off
white solid(41.4 mg, 92%)

Umax (liquid film): 3088 2204 crit.

'H NMR (CDCk, 500 MHz):ti  7i 7.504n, 2H), 7.35 (ddJ = 5.2, 1.9 Hz, 3H), 7.37.28 (m, 2H),
7.02 (dd,J = 5.0, 3.8 Hz, 1H).

¥C NMR (CDCL, 126 MHz):ti 1 3131.49128.4, 128, 1273, 127.1, 1231, 122.9, 93, 82.6.
HRMS: exact mass calculated for [[MC12HgS) requiresm/z184.0347 foundm/z184.0348
Characterisation data is consistent with literature reported values.

3I: 2-Nitro-5-(phenylethynyl)pyridine

-

Prepared according 8eneral Procedur& usingPd(PPh),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul

(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)E&N (38 pL, 0.275 mmol, 1.kquiV), 5
bromo2-nitropyridine (50.8mg, 0.25 mmol, lequiv), and phenylacetylene (28.8 pb,263mmol,
1.05equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurilica gel, 015% EtO in petroleum ethgrto afford the title compound as a white
solid (51.4 mg, 92%)

Umax (SOlid): 3058, 2219, 1532, 1348 €m

'H NMR (CDCk, 500 MHz):118.73 (d,J = 1.6 Hz, 1H), 8.26 (d] = 8.4 Hz, 1H), 8.10 (dd] = 8.4,

2.0 Hz, 1H), 7.58 (dd] = 7.7, 1.4 Hz, 2H), 7.44 7.38 (m, 3H).
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¥C NMR (CDCE, 126 MHz):Ui 1548, 1511, 1418, 131.9, 129.8, 128, 1267, 121.4, 117, 979,
84.2.
HRMS: exact mass calculated for [M+H]C;3HsN,O,) requiresm/z225.0664 foundm/z225.0670.

3m: 5-Chloro-2-(phenylethynyl)pyridine

—N

Prepared according @eneral Procedur& using Pd(PP),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtN (38 pL, 0.275 mmol, 1.kquiy), 3-
chloro-6-iodopyridine (59.8 mg 0.25 mmol, lequiV), and phenylacetylene (28.8 uD,263mmol,
1.05equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurgsilica gel, 05% EtO in petroleum ethgrto afford the tittecompound as white
solid (54.5mg, quant).

Umax (SOlid): 3040, 2221, 1493, 1459 &m

'"H NMR (CDC}, 500 MHz):1i8.58 @, J = 1.8 Hz, 1H), 7.67 (dd] = 8.4, 2.4 Hz, 1H), 7.60 (dd,=
7.5, 1.9 Hz, 2H), 7.48 (d,= 8.4 Hz, 1H), 7.407.36 (m, 3H).

%C NMR (CDCl, 126 MHz):1i 1491, 141.5, 136.0, 132, 1313, 129.2, 12&, 1277, 121.9, 904,
87.6.

HRMS: exact mass calculated for [M4H(C13HoNCI) requiresm/z214.0418 foundm/z214.0421

3n: 2-(Phenylethynyl)1,8-naphthyridine

XX
N/ N/
A

Prepared according Beneral Procedur& usingPd(PPh).Cl, (3.5 mg, 0.005 mmol, gol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)Et:N (38 uL, 0.275 mmol, 1.kquiV), 2-
bromao1,8-naphthyriding52.3 mg 0.25 mmol, lequiv), and phenylacetylene (28.8 pQ,263mmol,
1.05equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurilica gel, 0 65% EtO in petroleum ethéro afford the title compound as a white
solid (54.3 mg, 94%)

Umax (SOlid): 3049, 3008, 2211, 1601, 1498 tm

'"H NMR (CDCl, 500 MHz):1 9.15 (s, 1H), 8.17 (d] = 8.2 Hz, 2H), 7.607.64 (m, 3H), 7.48 (dd]
=7.7, 3.9 Hz, 1H), 7.43.37(m, 3H).

3C NMR (CDCE, 126 MHz):l 1561, 154.3, 146.9, 132, 136.6, 132, 1295, 1285, 125.4, 122.3,
121.9, 916, 893. Quaternary carbon at ring junction not observed.

HRMS: exact mass calculated for [M4H(C1H1:N>) requiresm/z231.0922 foundm/z231.0923

3o 2-Chloro-6-(phenylethynyl)pyridine

Cl
Prepared according Beneral Procedur& using Pd(PP§),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, #ol %), Cyrene (0.5 mL, 0.5 MEEN (38 pL, 0.5 mmol, 1.quiv), 2-bromo
6-chloropyridine (48mg, 0.25 mmol, lequiV), and phenylacetylene (28.8 pD,263 mmol, 1.05
equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
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General Procedurgilica gel, 010% EtO in petroleum ethgrto afford the tittecompound asraoff
white solid(52.3mg, quant).

Umax (SOlid): 3059, 2960, 2226, 1577, 1435¢tm

'"H NMR (CDCk, 500 MHz):1 7.63 ¢, J = 7.8 Hz, 1H), 7.607.56 (m, 2H), 7.44 (d] = 7.6 Hz, 1H),
7.37 (9,J=5.7 Hz, 3H), 7.28 (d] = 8.0 Hz, 1H).

%C NMR (CDCl;, 126 MHz):li 1514, 1436, 138.7, 132.1, 129.3, 128.1257, 123.6, 121.8, 90,
87.5.

HRMS: exact mass calculated for [M4H(C.3HoNCI) requiresm/z214.0424 foundm/z214.0427

'H NMR and HRMSdata is consistent with literature reported vafues.

3p: 1-Methyl5-(phenylethynyl)1H-indole

4
N
Me/

Prepared according Beneral Procedur& using Pd(PP§).Cl, (2.6 mg, 0.004 mmol, ghol %), Cul
(1.4 mg, 0.007mmol, 4 mol %), Cyrene (0.5 mL, 0.5 M)Et;N (28 pL, 0.20mmol, 1.1equiV), 5-
iodo-1-methyt1H-indole (47 mg, 0.18mmol, 1equiV), and phenylacetylene (21 pL, O0.fémol, 1.05
equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurgilica gel, 010% EtO in petroleum ethgrto afford thetitle compound asraoff
white solid(27.7mg, 6™%).

Umax (sOlid): 3051, 2926, 22081597, 1496 crh

'"H NMR (CDCk, 500 MHz):1i 7.85 &, 1H), 7.577.54 (m, 2H), 7.41 (dd] = 8.5, 1.2 Hz, 1H), 7.35
(t,J=7.2 Hz, 2H), 7.30 (1) = 8.7 Hz, 2H), 7.08 (d] = 3.1 Hz, 1H), 6.49 (d] = 2.7 Hz, 1H), 3.80 (s,
3H).

%C NMR (CDC}, 126 MHz):Ui 136.4, 1315, 1298, 1284, 1283, 1277, 125.2, 124.8, 124, 113.8
1093, 101.3, 91.2870, 32.9

HRMS: exact mass calculated for [MC,;H13N) requiresm/z231.1048 foundm/z231.1057
Characterisation data is consistent with literature reported values.

5.4. Products from Scheme2b
3q: Phenylethynyboronic acid, MIDA ester

@TBM'DA

Prepared according @eneral Procedur& usingPd(PPh),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul

(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)Et;N (38 pL, 0.275 mmol, 1.quiV),
iodobenzene (27.9 uL, 0.25 mmolefuiv), andethynyl boronic acid, MIDA estg@47.5 mg 0.263
mmol, 1.05equiV). After 1 h, the reaction mixture was subjected to the purification method outlined
in theGeneral Procedur@ilica gel, 0 60%EtOAcin petrokeum etherto afford the title compound as

an off white solid61.3 mg. 95%)

Prepared according to General Procedure A uBm#Ph),Cl, (3.5 mg, 0.005 mmol, gol %), Cul
(2.9 mg, 0.01 mmol, 4mol %), DMF (0.5 mL, 0.5 M),EtN (38 pL, 0.275 mmol, 1.lequiy),
iodobenzene (27.9 pL, 0.25 mmol.efjuiv), andethynyl boronic acid, MIDA estg@47.5 mg 0.263
mmol, 1.05equiV). After 1 h, the reaction mixture was subjected to the purification method outlined
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in the General Procedurilica gel, 060% EtOAcin petroleum eth@rto afford the title compound as
an off white solid61.2 mg. 95%)

Umax (SOlid): 3025, 2198, 1768, 1493 &m

'H NMR (DMSO-dg, 500 MHz):ti  7i 7.48%n, 2H), 7.427.37 (m, 3H), 4.32 (d] = 17.1 Hz, 2H),
4.15 (d,J=17.1 Hz, 2H), 3.08 (s, 3H).

*C NMR (DMSOds, 126MHz): i 16 9. 1, 4,129.2, 129, 1220,299.9, 61.9, 48. Carbon
bearing boron not observed.

"B NMR (DMSO-ds, 160 MH2: U 6. 2 4 .

HRMS: eact mass calculated for [M+NH (CisH:16BN,O,) requiresm/z 275.1202, foundm/z
275.1198.

Characterisation data is consistent with literature reported vRlues.

3r: Trimethyl(phenylethynyl)silane
Q%s

Prepared according @eneral Procedur& using Pd(PP),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)E&N (38 pL, 0.275 mmol, 1.kquiy), 2-
iodobenzene (27.9L, 0.25 mmol, lequiy), and ethynyltrimethylsilang(37 pL, 0.263mmol, 1.05
equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurésilica gel, 1% EtO in petroleum ethgrto afford the titlecompound as a
colouless oil(44 mg, quant).

Umax (liquid film): 2962, 2161, 1491, 1251 ¢m

'"H NMR (CDCL, 500 MHz):1i 7.50' 7.47 (n, 2H), 7.347.29 (m, 3H), 0.27 (s, 9H).

%C NMR (CDC}, 126 MHZ):1i131.9, 128, 128.2, 123.1, 105.1, 94.0.01.

HRMS: exact mass calculated for [[MC1;H14Si) requiream/z174.0865 foundm/z174.0866
Characterisation data is consistent with literature reported values.

3s 4-Phenylbut3-yn-1-yl 4-methylbenzenesulfonate

: —OTs

Prepared according @eneral Procedur& using Pd(PP),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)E&N (38 pL, 0.275 mmol, 1.kquiy), 2-
iodobenzene (27.8L, 0.25 mmol, lequiV), and 3-butynylp-toluenesulfonate (463L, 0.263mmol,
1.05equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurgsilica gel, 030% EtOAcin petroleum ethérto afford the title compound as
colourless 0i(60.7mg, 81%).

Umax (liquid film): 2924, 2980, 1493, 1361, 1176 tm

'H NMR (CDC}, 500 MHz):17.79 @, J = 8.3 Hz, 2H), 7.327.28 (m, 3H), 7.287.23 (m, 4H), 4.16
(t, J=7.0 Hz, 2H), 2.75 (t) = 7.0 Hz, 2H), 2.39 (s, 3H).

¥C NMR (CDC}, 126 MHz): Ui 144.9, 132.91317, 129.9, 128.2, 128, 127.9, 122.9, 83.8, 82.
67.8, 21.6, 2@.

HRMS: exact mass calculated for [M+Na](C;/H;:¢0:SNa) requiresm/z 323.0712 found m/z
323.0702

Characterisation data is consistent with literature reported v&lues.

3t: N,N-Dimethyl-3-phenylprop2-yn-1-amine
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: NMe,

Prepared according @eneral Procedur& using Pd(PP),Cl; (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtN (38 pL, 0.275 mmol, 1.kquiV), 2-
iodobenzene (27.9L, 0.25 mmol, lequiv), and dimethyl(prop2-yne)amine (28uL, 0.263 mmol,
1.05 equiy). After 1 h, the reaction mixture was subjected to purification3HX (MeOHin 3M
ammonium MeOHjJo afford the title compound asyellow 0il (23.6mg, 60%).

Umax (liquid film): 3058, 2941, 2824, 2775, 1690, 1493'cm

'H NMR (CDCk, 500 MHz):1i 7.46 7.42 (m, 2H), 7.327.28 (m, 3H), 3.49 (s, 2H), 2.39 (s, 6H).
%C NMR (CDC}, 126 MHZ):1i131.7, 1283, 1281, 1232, 85.4, 844, 486, 442.

HRMS: exact masgalculated for [M+H] (Cy;H14N) requiresm/z160.1126, founan/z160.1125.
Characterisation data is consistent with literature reported v&lues.

3u: Pentl-yn-1-ylbenzene

O—..

Prepared according Beneral Procedur& using Pd(PP§).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)Et:N (38 uL, 0.275 mmol, 1.kquiV), 2-
iodobenzene (27.AL, 0.25 mmol, lequiV), and1-pentyne(25.8 uL, 0.263mmol, 1.05equiV). After
1 h, the reaction mixture was subjected to the purification method outlined @®etiheral Procedure
(silica gel, 01% EtO in petroleum ethérto afford the title compound asyellow oil (34.5 mg,
96%).

Umax (liquid film): 3058, 2963, 2934, 2872, 2237, 1601, 1491.cm

'"H NMR (CDCl, 500 MHz):t17.32 @d,J = 7.5, 1.9 Hz, 2H), 7.22.17 (m, #), 2.31 (t,J = 7.0 Hz,
2H), 1.56 (h,J= 7.3 Hz, M), 0.98 (tJ = 7.4 Hz, $).

¥C NMR (CDCl;, 126 MHz):li 1316, 1282, 1275, 124.1, 9(8, 80.7, 22.2, 21.4, 18.

HRMS: exact mass calculated for [MC1;H12) requiream/z144.0939 foundm/z144.0941
Characterisation data is consistent with literature reported vdlues.

3v: (Cyclopropylethynyl)benzene

a

Prepared according @eneral Procedur& using Pd(PP),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)E&N (38 pL, 0.275 mmol, 1.kquiv), 2-
iodobenzene (27.9L, 0.25 mmol, lequiV), and ethynylcyclopropane (2L, 0.263 mmol, 1.05
equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurésilica gel, 1% EtO in petroleum ethérto afford the title compound a&
colourlessoil (30.3mg, 85%).

Umax (liquid film): 3034, 2924, 2219, 1597, 1513 ¢tm

'"H NMR (CDCl, 500 MHz):ii 7.42 7.38 (n, 2H), 7.307.26 (m, 3H), 1.47 (m, 1H), 0.90.87 (m,
2H), 0.83 (m, 2H).

%C NMR (CDC}, 126 MHZ):1i131.6 128.1, 127.4, 123.9, 93.4, 75.8, 8.6,.0.1

Characterisation data consistent with values reported in the literaftire.
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3w: Prop-1-yne-1,3-diyldibenzene

o

Prepared according @eneral Procedur& using Pd(PPJ),Cl; (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtN (38 pL, 0.275 mmol, 1.kquiv), 2-
iodobenzene (27.9L, 0.25 mmol, 1lequiy), and 3-phenytl-propyne (32.6uL, 0.263 mmol, 1.05
equiy). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurésilica gel, 1% EtO in petroleumethe) to afford the title compound as
colourless 0i(38.7mg, 81%).

Umax (liquid film): 3064, 3032, 2924, 1601, 1493tm

'"H NMR (CDCk, 500 MHz):t17.46 @d,J = 6.5, 3.0 Hz, 2H), 7.44 (d,= 7.4 Hz, 2H), 7.36 (1 = 7.6
Hz, 2H), 7.327.29 (m, 3H), 7.26 (ddl = 8.8, 5.8 Hz, 1H), 3.85 (s, 2H).

*C NMR (CDC}, 126 MHz): i 1368, 1317, 1286, 1283, 127.9, 127.8, 128, 1237, 87.5, 877,
258.

HRMS: exact mass calculated for [MC1sH12) requiream/z192.0939 foundm/z192.0932
Characterisation data is consistent with literature reported vdlues.

3x: (Cyclohex1-en1-ylethynyl)benzene

=

Prepared according Beneral Procedur& using Pd(PP§).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)Et:N (38 pL, 0.275 mmol, 1.kquiV), 2-
iodobenzene (27.AL, 0.25 mmol, lequiV), and 1-ethynylcyclohexeng30.8 uL, 0.263mmol, 1.05
equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurgsilica gel, @1% EtO in petroleum eth@rto afford the title compound an off
white solid(46.3mg, quant).

Umax (liquid film): 3062, 2935, 2865, 2204, 1716, 1670cm

'H NMR (CDCl, 500 MHz):t17.39 @d,J = 7.8, 1.6 Hz, 2H), 7.28.23 (m, 3H), 6.206.16 (m, 1H),
2.20 (ddJ=8.1, 6.0 Hz, 2H), 2.12.09 (m, 2H), 1.681.63 (m, 2H), 1.611.56 (m, 2H).

%C NMR (CDCE, 126 MHz):t1 1352, 131.4, 128.2, 127.7, 123.8, 120913, 868, 293, 258, 224,
2186.

HRMS: exact mass calculated for [MC14H15) requiream/z182.1095 foundm/z182.1102
Characterisation data is consistent with literature reported values.

3y: 1-Methyt4-(phenylethynyl)benzene

=
Prepared according @Beneral Procedur& using Pd(PP)).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtN (38 pL, 0.275 mmol, 1.kquiV), 2-

iodobenzene (27.AL, 0.25 mmol, lequiv), andp-tolylacetylene (33.2L, 0.263mmol, 1.05equiv).
After 1 h, the reaction mixture was subjected to the purification method outlined i@eheral
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Procedurdsilica gel, 0 1% EtO in petroleum eth@rto afford the title compound a® off white solid
(46.9mg, 98%).

Umax (liquid film): 3032, 2921, 2219, 1597, 1511 ¢tm

'"H NMR (CDCk, 500 MHz):1 7.53 @d,J = 7.7, 1.5 Hz, 2H), 7.44 (d,= 8.0 Hz, 2H), 7.34 (d] =
7.3 Hz, 3H), 7.16 (d) = 7.9 Hz, 2H), 2.38 (s, 3H).

¥C NMR (CDCE, 126 MHz):ti 1384, 1316, 131.5, 129.1, 128.3, 128.123.5, 120.2, 88, 88.7,
21.5.

HRMS: exact mass calculated for [M] {§£1,,) requiresm/z192.0939, founan/z192.0942.
Characterisation data is consisteiith literature reported valués.

3z 1-(Phenylethynyl)2-(trifluoromethyl)benzene

F;C
Prepared according Beneral Procedur& using Pd(PP§).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtN (38 pL, 0.275 mmol, 1.kquiV), 2-
iodobenzene (27.9L, 0.25 mmol, 1lequiv), and 2-ethynyltrifluorotoluene (36.5L, 0.263 mmol,
1.05equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurésilica gel, 1% EtO in petroleum ethérto afford the title compound as
colourless 0i(53mg, 86%).
Umax (liquid film): 3066, 2224, 1312 ¢
'H NMR (CDCl;, 500 MHZ):1i7.69 ¢, J = 8.3 Hz, 2H), 7.57 (ddl = 6.5, 3.0 Hz, 2H), 7.53 (§,= 7.5
Hz, 1H), 7.43 (tJ = 7.7 Hz, 1H), 7.407.35 (m, 3H).
%C NMR (CDCE, 126 MHz):1i 133.7, 131.7, 131.4, 128.8, 128.4, 127.9, 125.9X%g,= 5.2 Hz),
123.6 (q,%Jcr = 273.5 Hz), 122.8, 121.6, 94.9, 85@arbon bearing trifluoromethyl group not
observed.
% NMR (CDC}, 471 MHz) 1i-62.35.
HRMS: exact mass calculated for [MC1sHgFs3) requiream/z246.0656 foundm/z246.0654
Characterisation data is consistesith literature reported valué$.

3aa 2-(Phenylethynyl)pyridine

=\_s

Prepared according @eneral Procedur& using Pd(PP),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)Et:N (38 pL, 0.275 mmol, 1.kquiV), 2-
iodobenzene (27.@L, 0.25 mmol, 1lequiy), and 2-ethynylpyridine (26.5uL, 0.263 mmol, 1.05
equiv). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurgsilica gel, @15% EtOAcin petroleum ethérto afford the title ompound as
yellow oil (43.3mg, 97%).

Umax (liquid film): 3053, 2224, 1582, 1493, 1463 tm

'"H NMR (CDClL, 500 MHz):118.62 @, J = 4.4 Hz, 1H), 7.67 (td) = 7.7, 1.7 Hz, 1H), 7.60 (dd,=
6.5, 3.1 Hz, 2H), 7.52 (d,= 7.8 Hz, 1H), 7.387.35 (m,3H), 7.26i 7.22 (m, 1H).

¥C NMR (CDCE, 126 MHz):Ui 1501, 143.5, 13, 1321, 128.9, 1284, 1272, 1228, 1223, 89.2,
88.6

HRMS: exact mass calculated for [M+Na(C,;H1sBF3:N,OsSNa) requiresn/z 179.0735 found m/z
179.0731
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Characterisation data i®nsistent with literature reported valdes.

3ab: 2-(Phenylethynyljhiophene

< >—<: 7

S
Prepared according @eneral Procedur& using Pd(PPJ),Cl; (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtN (38 pL, 0.275 mmol, 1.kquiv), 2-
iodobenzene (27.9L, 0.25 mmol, lequiv), and 2-ethynylthiophene (24.9L, 0.263 mmol, 1.05
equiy). After 1 h, the reaction mixture was subjected to the purification method outlined in the
General Procedurgsilica gel, @ 1% EtO in petroleum eth@rto afford the title conpound asan off
white solid(42.4mg, 92%).
Umax (liquid film): 3088, 2204 cm.
'H NMR (CDCk, 500 MHz):i  7i 7.504m, 2H), 7.35 fn, 3H), 7.317.28 (m, 2H), 7.02 () = 4.4
Hz, 1H).
%C NMR (CDCL, 126 MHz):i 1 3131.49128.4, 128, 1273, 127.1,1234, 122.9, 93, 82.6.
HRMS: exact mass calculated for [[MC12HgS) requiresm/z184.0347 foundm/z184.0349
Characterisation data is consistent with literature reported values.

5.5. Products from Scheme2c
3ac: 2-Acetyl phenyéthynyboronic acidMIDA ester

——BMIDA
(0]

Me

Prepared according to General Procedure A uBoh#Ph).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EEN (38 pL, 0.275 mmol, 1.kquiv), 2-
iodoacetophenone (358., 0.25 mmol, lequiV), and ethynyl boronic acid, MIDA estefd7.5 mg
0.263mmol, 1.05equiV). After 1 h, the reaction mixture was subjected to the purification method
outlined in theGeneral Prodadure (silica gel, @100% EOAc in petroleum ethérto afford the title
compound aan off white solid66.5mg, 8%%).

Umax (sOlid): 2960, 2193, 1770, 1684 ¢m

'H NMR (DMSO-ds, 500 MHz):ti 7 dd7J%= 7.7, 0.9 Hz, 1H), 7.63 (dd,= 7.6, 0.9 Hz, 1H), 7.57
(td,J=7.5,1.3 Hz, 1H), 7.52 (td,= 7.6, 1.3 Hz, 1H), 4.34 (d,= 17.1 Hz, 2H), 4.13 (dl= 17.1 Hz,
2H), 3.11 (s, 3H), 2.63 (s, 3H).

*C NMR (DMSOds, 126 MHz):i 2 0 0 . , 11412, 138.8, 131.9, 129, 1292, 1207, 986, 61.9,
48.4, 29.9Carbon bearing boron not observed.

B NMR (DMSO-ds, 160 MH2: i 6. 2 3.

HRMS: exact mass calculated for [M+NH (CisH:eBN,Os) requiresm/z 317.1305, foundm/z
317.13083.

3ad: 2-Methyl-phenylethynyboronic acid, MIDA ester

Q%BMIDA
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Prepared according to General Procedure A uBth#Ph).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul

(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EEN (38 pL, 0.275 mmol, 1.kquiv), 2-
iodotoluene (31.8iL, 0.25 mmol, lequiv), and ethynyl boronic acid, MIDA estgd7.5 mg 0.263
mmol, 1.05equiV). After 1 h, the reaction mixture was subjected to the purification method outlined
in theGeneral Procedur@ilica gel, 060% EtOAc in ptroleum ethgrto afford the title compound as

an off white solid62.9mg, 93%).

Prepared according to General Procedure A uBth#Ph).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), DMF (0.5 mL, 0.5 M),Et:N (38 pL, 0.275 mmol, 1.kquiV), 2-
iodotoluene (31.8iL, 0.25 mmol, lequiv), andethynyl boronic acid, MIDA estgd7.5 mg 0.263
mmol, 1.05equiV). After 1 h, the reaction mixture was subjected to the purification method outlined
in theGeneral Procedur@ilica gel, 060% EtOAc in petroleum etheto afford the title compound as
an off white solid62.3mg, 92%).

Umax (SOlid): 3019, 2191, 1770, 1290, 1247 tm

'H NMR (DMSO-ds, 500 MHz):ti 7 d,4 5 7.4 Hz, 1H), 7.3017.27 (m, 2H), 7.227.18 (m, 1H)
4.33 (d,J=17.1 Hz, 2H), 4.15 (dJ= 17.1 Hz, 2H), 3.09 (s, 3H), 2.40 (s, 3H).

*C NMR (DMSOd,, 126 MHz):li 1261903, 1324, 129.9, 129, 1263, 122.7 987, 61.9, 48.4,
20.8.Carbon bearing boron not observed.

B NMR (DMSO-ds, 160 MH2): U 38. .

HRMS: exact mass calculated for [M+NH (C14H:6BN,O,) requiresm/z 289.1355, foundm/z
289.1354.

Characterisation data is consistent with literature reported velues.

3ae: 2-Trifluoromethoxyphenylethynyoronic acid, MIDA ester

———BMIDA

OCF,

Prepared according to General Procedure A uBth@Ph).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EEN (38 pL, 0.275 mmol, 1.kquiv), 2-
(trifluoromethoxy)iodobenzene (3818, 0.25 mmol, lequiV), andethynyl boronic acid, MIDA ester
(47.5 mg 0.263mmol, 1.05equiv). After 1 h, the reaction mixture was subjected to the purification
method outlined in th&eneral Procedungilica ge] 0i 60% EODACc in petroleum ethgito afford the
titte compound aan off white solid71.8mg, 85%).

Umax (sOlid): 3016, 2922, 2965, 2198, 1772, 1217, 1024 cm

'H NMR (DMSO-ds, 500 MHz):0 7 d,8 8 7.5 Hz, 1H), 7.55 (&) = 7.4 Hz, 1H), 7.45 (dd] =
16.7, 8.6 Hz, 2H), 4.35 (d,= 17.2 Hz, 2H), 4.15 (d1 = 17.2 Hz, 2H), 3.09 (s, 3H).

%C NMR (DMSOds, 126 MHz):i 16 9. 0, 1438 1283 121981206 %, ‘J-E297.4
Hz),117.3, 93, 621, 48.3.Carbon bearing boron not observed.

1B NMR (DMSO-ds, 160 MH2): ti  26..

F NMR (DMSO-ds, 471 MH?2): {i-56.54.

HRMS: exact mass calculated for [M+H|CH1:BF;NOs) requires m/z 342.0763, foundm/z
342.0767.
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3af: Triisopropyl((2(trifluoromethoxy)phenyl)ethynyl)silane

=——Si(iPr);
OCF,4

Prepared according @eneral Procedur& using Pd(PP),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M),Et;N (38 pL, 0.275 mmol, 1.Bquiy), 2-
(trifluoromethoxy)iodobenzene (388, 0.25 mmol, lequiy), and(triisopropylsilyl)acetyleng58.9
uL, 0.263mmol, 1.05equiv). After 1h, the reaction mixture was subjected to the purification method
outlined in theGeneral Procedurésilica gel, 0i 1% EtO in petroleum ethgrto afford the title
compound as eolouless 0i(58.3mg, 68%).

Umax (liquid film): 2947, 2868, 2167, 1491, 1258, 1219, 1169.cm

'H NMR (CDCl, 500 MHz):ti 7.47 @d,J = 7.6, 1.3 Hz, 1H), 7.28.24 (m, 1H), 7.187.14 (m, 2H),
1.06 (s, 21H).

%C NMR (CDC}, 126 MHz):l1 1498, 134.1, 129.4, 126.6, 121.2, 120.6 ' = 258.1 Hz), 118.3,
100.4, 97.1, 18.5, 11.2.

F NMR (471 MHz, CDGJ): ii-57.50.

HRMS: exact mass calculated for [M] (€H25F:SiO) requiresn/z342.1627, foundn/z342.1626.

3ag 2-((Triisopropylsilyl)ethynyl)aniline

<: E}——: Si(iPr);

NH,

Prepared according to General ProcedureA using Pd(PP§).Cl, (3.5
mg, 0.005 mmol, 2Znol %), Cul (1.9 mg, 0.01 mmol, &ol %), Cyrene (0.5 mL, 0.5 M)Et;N (38
pL, 0.275 mmol, 1.1 equiy), 2-iodoaniline (54.8 mg 0.25 mmol, 1 equiy), and
(triisopropylsilyl)acetyleng58.9 uL, 0.263 mmol, 1.05equiv). After 1 h, the reaction mixture was
subjected to the purification method outlined in teneral Procedurésilica gel, 010% EtO in
petroleum ethérto afford thetitle compound as gellow oil (45.3mg, 66%).

Umax (liquid film): 3487, 3388, 2945, 2867, 2146, 1616, 1318.cm

'H NMR (CDCk, 500 MHz):t17.31 @d,J = 7.7, 1.1 Hz, 1H), 7.14.09 (m, 1H), 6.7016.64 (m, 2H),
4.25 (s, 2H), 1.14 (s, 21H).

¥C NMR (CDCE, 126 MHz):111483, 132.4, 129.7, 117.7, 114.1, 108.3, 103.7, 95.9, 18.7, 11.3.
HRMS: exact mass calculated for [M+H]C1/H2gNSi) requiresn/z274.1986, foundn/z274.1986.
Characterisation data is consistent with literature reported v&lues.

3ah: ((2-Chlorophenyl)ethynyltriisopropylsilane

Q%Si(iPr)s

Cl

Prepared according Beneral Procedur& using Pd(PP§),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M),Et;N (38 pL, 0.275 mmol, 1.Bquiy), 2-
chloroiodobenzene (30.AL, 0.25 mmol, lequiy), and (triisopropylsilyl)acetyleng58.9 uL, 0.263
mmol, 1.05equiV). After 1 h, the reactin mixture was subjected faurification by reversephase
chromatographyC18 cartridge, 200.00% MeCN in watgrto afford the title compound asyallow
oil (47.7mg, 65%).
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Umax (liquid film): 2945, 2867, 2163, 1472, 1225¢tm

'H NMR (CDCk, 500 MH2):1i7.51 @d,J = 7.5, 1.6 Hz, 1H), 7.38 (dd,= 7.9, 0.9 Hz, 1H), 7.23 (td,
J=17.7,1.8Hz, 1H), 7.19 (td,= 7.5, 1.2 Hz, 1H)1.15 (s, 21H).

3C NMR (CDC}, 126 MHz):1i 1365, 1339, 1294, 126.4, 123.6, 103, 96.9, 18.8, 15.

HRMS: exact mass calculated for [M] {£1,sCISi) requiream/z292.1414, founan/z292.1431.

5.6. Cyrene homealdol adducts 4a and 4b

To a stirred solution of @ene (256 mg, 2.0 mmol equiy was added DBU (30 mg, 0.2 mm@l.1

equiv) and the mixture heated to 100 °C for 10 minutes. The resulting mixture was cog@ledGo
giving a viscous brown oil and then kept at 20 °C for 72 hours over which time the mixture began to
crystallise. The mixture was then purified by flashochatography (30%EtOAc/hexanes to EtOAc

to giveda as a colourless oil (40 mg, 16%).

Umax (N€Q): 3470, 2962, 2895, 1734,

'H NMR (CDCl;, 500 MHz):115.71 (s, 1H), 5.04 (s, 1H), 47870 (m, 1H), 4.441.41 (m, 1H), 4.01
(br d,J = 7.4 Hz, 1H), 3.91 (ddd,= 7.4, 4.9, 1.6 Hz, 1H), 3.83 (d= 7.1 Hz, 1H), 3.76 (dddl =

7.1, 5.1, 0.9 Hz, 1H), 3.35 (ddi= 12.0, 7.4 Hz, 1H), 2.72 (s, 1H), 2.27 (ddde; 13.3, 12.0, 3.7, 1.8
Hz, 1H), 1.96 (ddd] = 13.3, 7.4, 1.6 Hz, 1H), 1.6459 (m, 3H), 1.5€..46 (m, 1H)

*C NMR (CDCls, 126MHz): i203.7, 102.9, 101.6, 73.6, 7372.9, 68.4, 67.9, 42.7, 32.6, 26.7,
25.1.

ESHMS: m/z257 (50, [M+H]+), 279 (100, [M+Na])

To an overdried 5 mL microwave vessel was addedPQ, (637 mg, 3 mmol, 3 equivlhe vessel
was then capped and purged withbéfore addition oTHF (4 mL, 0.25 M), an€yrene { 2 3 ,1¢e L
mmol, 1 equiv).The reaction mixturevas heated to 70 °C and maintained at this temperature with
stirring for 8 hbeforethe vessel wagented, and decappebhe solution was then diluted with@4c

(20 mL), and wahed with water (% 20 mL) and brine (% 20 mL). The organics were thgrassed
through a hydrophobic frit ancbncentrated under redeat pressure to give an off white solighich

was purified by flash chromatographsilica gel, 0 50% EtQAc in petroleumethel) to afford the title
compound as a white sol{d05 mg, 88%)

Umax (SOlid): 2898, 1703, 1621, 1098 ém

'H NMR (CDClk, 500 MH2: i16.76 6, 1H), 5.18 (s, 1H), 4.79 @,= 5.1 Hz, 1H)4.60 ¢, J = 4.0 Hz,
1H), 3.94i 3.83 (m, 4H), 2.78 (dd] = 16.3, 2.6 Hz, 1H), 2.56 (d,= 16.3 Hz, 1H), 2.42.24 (m,
2H), 2.142.07 (m, 1H), 1.75 (dd] = 13.5, 6.5 Hz, 1H).
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¥C NMR (CDC}, 126 MH32: 11 190.7, 151.0, 123.4, 101.5, 97.2, 72.6, 72.5, 68.7, 67.8, 23.8
20.4
HRMS: exact mass calculated fi] (C1.H14) requiresm/z238.0841 foundm/z238.0839

5.7. Products from Scheme3
7a: 2-Phenyt1-tosyt1H-indole
N\

0O
Prepared according Beneral Procedur® usingPd(PPHh),Cl (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtN (104 uL, 0.75 mmol, 3equiv), N-(2-
iodophenyh4-methylbenzenesulfondde (93 mg, 0.25 mmol, 1 equijvand phenylacetylene (28.8
pL, 0.263mmol, 1.05equiy). After 7 h, the reaction mixture was subjected to the purification method
outlined in theGeneral Procedursilica gel, 015% EACc in petroleum eth@rto afford the title
compound as a white sol{@8.4 mg, 90%)

Prepared according to General Procedure B Bd{&Ph).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), DMF (0.5 mL, 0.5 M),EtzN (104 pL, 0.75 mmol,3 equiv), N-(2-
iodophenyh4-methylbenzenesulfondde (93 mg, 0.25 mmol, 1 equivand phenylacetylene (28.8
pL, 0.263mmol, 1.05equiV). After 7 h,the reaction mixture was subjected to the purification method
outlined in the General Procedulica gd, 0i 15% EACc in petroleum eth@rto afford the title
compound as a white sol{@8.6 mg, 91%)

Umax (sOlid): 3073, 1368, 1169 ¢

'H NMR (CDCl;, 500 MHz):118.33 @, J = 8.4 Hz, 1H), 7.547.50 (m, 2H), 7.45 (t) = 8.2 Hz, 4H),
7.38 (t,J=7.4 Hz, 1H), 7.307.28 (m, 3H), 7.06 (d] = 8.1 Hz, 2H), 6.56 (s, 1H), 2.31 (s, 3H).

3C NMR (CDC}, 126 MHz):Ui 144.5, 1422, 1383, 134.7, 132.4, 130, 1304, 129.2, 128, 127.5,
126.8, 1248, 124.3, 120/, 1167, 1134, 21.5.

HRMS: exact mass calculatedr [M+H]" (C,:H1gNOsS) requiresm/z348.1058 foundm/z348.1061
Characterizatiomlata is consistent with literature reported vafties.

7b: 5-Nitro-2-phenyt1-tosyl1H-pyrrolo[2,3b]pyridine

O,N

N

7

N N

Ts

Prepared according ®Beneral Procedur usingPd(PPHR).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(1.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtN (104 uL, 0.75 mmol, 3equiv), N-(3-
iodo-5-nitropyridin-2-yl)-4-methylbenzenesulfonamidg104 mg, 0.25 mmol, 1 equiv)and
phenylacetylene (28.8 pl0.263mmol, 1.05equiy). After 7 h, the reaction mixture was subjected to
the purification method outlined in th@eneral Procedurésilica gel, 630% EtOAc in petroleum
ethe) to afford the title compound as aff white solid(71.4 mg, 7%6).

Umax (SOlid): 3070, 2935, 1593, 1517, 1394, 1346, 1184'cm

'H NMR (CDCl;, 500 MHz):U 9 d,322.4(Hz, 1H), 8.61 (d] = 2.4 Hz, 1H), 7.85 (d] = 8.3 Hz,
2H), 7.55i 7.48 (m, 5H), 7.24 (d] = 8.1 Hz, 2H), 6.63 (s, 1H), 2.37 (s, 3H).

3C NMR (CDC}, 126 MHz):1i 151.3, 145.8, 148, 141.4, 14@®, 1353, 131.5, 129, 129.6, 12%,
1282, 1279, 1243, 121.4, 108.3, 21.

HRMS: exact masgalculated for [M+H" (C,oH16N304S) requiresm/z394.0862 foundm/z394.0869
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7¢: 2-Phenylbenzofuran
A\

(O~
Prepared according 8eneral Procedu® usingPd(PPh).Cl, (3.5 mg, 0.005 mmol, #hol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtsN (104 uL, 0.75 mmol, 3equiv), 2-
iodophenol (55 mg, 0.25 mmadl, equiv) and phenylacetylene (28.8 pu0,263mmol, 1.05equiy).
After 7 h, the reaction mixture was subjected to the purification method outlined iGé¢heral
Procedurdsilica gel, 0 1% EtOAc in petroleum ethdrto afford the title compound as a whéelid
(43.3 mg, 89%)
Umax (SOlid): 3038, 2924, 2855 ¢
'H NMR (CDCk, 500 MHz):U 7 d,887.4(Hz, 2H), 7.59 (d] = 7.5 Hz, 1H), 7.53 (d] = 8.1 Hz,
1H), 7.46 (tJ = 7.7 Hz, 2H), 7.36 (t) = 7.4 Hz, 1H), 7.29 (1) = 7.7 Hz, 1H), 7.23 (t) = 7.4 Hz,
1H), 7.03 (s, 1H).
C NMR (CDCL, 126 MHz):ti 155. 9, 154 . 98 12863104.951248, 122.9, 12D.9,
1112, 101.3

HRMS: exactmass calculated for [MCy4H100) requiream/z194.0732 foundm/z194.0737
Characterizatiodata is consistent with literature reported vafes.

7d: (1-TosyF1H-indol-2-yl)boronic acid, MIDA ester

mBMIDA
N

Ts
Prepared according ®eneral Procedur® usingPd(PPHR),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtN (104 L, 0.75 mmol, 3equiv), N-(2-
iodophenyl)4-methylbenzenesulfonade (93 mg, 0.25 mmol, 1 equjvand ethynyl boronic acid,

MIDA ester(47.5 mg 0.263mmol, 1.05equiv). After 7 h, the reaction mixture was subjected to the

purification method outlined in th&eneral Procedursilica gel, 080% EtOAc in petroleum ethgr
to afford the title compound as a white sqBd.4 mg, 8%).

Umax (SOlid): 2928, 1763, 1450, 1176, 1038 tm

'H NMR (DMSO-ds, 500 MHZ2):1i8.12 ¢, J = 8.4 Hz, 1H), 7.91 (d] = 8.2 Hz, 2H), 7.63 () = 7.7
Hz, 1H), 7.37 (ddJ = 13.1, 8.0 Hz, 3H), 7.25 (§,= 7.4 Hz, 1H), 7.06 (s, 1H), 4.47 @= 17.5 Hz,
2H), 4.23 (dJ = 17.4 Hz, 2H), 2.96 (s, 3H), 2.32 (s, 3H).

*C NMR (DMSO-ds, 126 MHz): 11 169.6, 145.72, 138.9, 135.5, 1304801, 127.08,125.7, 123.9,
122.2,122.0, 114.7, 64.8, 49.9, 2 C&rbon bearing boron not observed.

B NMR (DMSOds, 160 MH2: i 1 0. 2 8.

HRMS: exact mass calculated for [M$H (CyH-0BN.OsS) requires m/z 427.1139 found m/z
427.1139.

Characterizatiomlata is consistent with literature reported vaftes.

7e: (5-Fluoro-1-tosyk1H-indol-2-yl)boronic acid, MIDA ester

F
N

Ts

Prepared according ®eneral Procedur® usingPd(PPHR).Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EN (104 puL, 0.75 mmol, 3equiv), N-(4-
fluoro-2-iodophenyl}4-methylbenzenesulfonamid88 mg, 0.25 mmol, 1 equivandethynyl boronic
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acid, MIDA ester(47.5 mg 0.263mmol, 1.05equiv). After 7 h, the reaction mixture was subjected to
the purification method outlined in thBeneralProcedure(silica gel, 080% EtOAc in petroleum
ethe) to afford the title compound as a white sqB& mg, 88%.)

Umax (sOlid): 2930, 1750, 1305, 1174, 1040tm

'H NMR (DMSO-dg, 500 MHz):ti 8 ddl1J3= 9.2, 4.3 Hz, 1H), 7.91 (d,= 8.4 Hz, 2H), 7.47 (dd]
= 8.8, 2.6 Hz, 1H), 7.40 (d,= 8.2 Hz, 2H), 7.22 (td) = 9.2, 2.6 Hz, 1H), 7.06 (s, 1H), 4.48 (b5
17.5 Hz, 2H), 4.24 (d] = 17.5 Hz, 2H), 2.96 (s, 3H), 2.33 (s, 3H).

¥C NMR (DMSO-ds, 126 MHz):ti  1661%9.3 (dJcr = 238.2 Hz),145.9, 135.4, 135,3131.2 (d,
3Jce = 10.4 Hz),130.5, 127.1, 121,916.1 (d3Jce = 9.4 Hz), 113.5 (Jce = 25.5 Hz), 107.1 (FJcr
= 23.5 H), 64.8, 49.9, 21.8arbon bearing boron not observed.

"B NMR (DMSO-dg, 160 MH2: U Q90 .

F NMR (DMSO-ds, 471 MHz):11-120.04

HRMS: exact mass calculated for [MC,H1sBFsN,OsSNa) requiresm/z 4442966 found m/z
444.0951

Characterizatiodata is consistent with literature reported vafties.

7f: (6-Chloro-1-tosyl1H-indol-2-yl)boronic acid MIDA ester

/©j\>—BMIDA
cl N

Ts

Prepared according ®eneral Procedur® usingPd(PPHR),Cl, (3.5 mg, 0.005 mmol, ghol %), Cul
(2.9 mg, 0.01 mmol, 4nol %), Cyrene (0.5 mL, 0.5 M)EtN (104 uL, 0.75 mmol, 3equiv), N-(4-
chloro-2-iodophenylj4-methylbenzenesulfonamide (1QRg, 0.25 mmol, 1 equiy)and ethynyl
boronic acid, MIDA este(47.5 mg 0.263mmol, 1.05equiV). After 7 h, the reaction mixture was
subjected to the purification method outlinecthie General Procedurgsilica gel, @80% EtOAc in
petroleum ethéro afford the title compound as a white sqlild6 mg,quant).

Umax (SOlid): 2922, 1763, 1455, 1267, 1173, 1038'cm

'H NMR (DMSO-ds, 500 MHz):U 8 s,11H), 7(90 (d,J = 8.4 Hz, 2H), 7.69 (d) = 8.4 Hz, 1H),
7.42 (d,J = 8.2 Hz, 2H), 7.34 (dd] = 8.4, 1.7 Hz, 1H), 7.09 (s, 1H), 4.48 (5 17.5 Hz, 2H), 4.23
(d,J=17.4 Hz, 2H), 2.94 (s, 3H), 2.34 (s, 3H).

¥*C NMR (DMSOds, 126 MHz):U 1696, 1461, 1393, 135.2, B06, 1304, 128.9, 127.0, 124,
1234, 1219, 1144, 64.7, 49, 21.5.Carbon bearing boron not observed.

B NMR (DMSO-dg, 160 MH2: U 210 .

HRMS: exact mass calculated for [M+Ng]C,H1sCIN,OsSB) requiresm/z 460.0671 found m/z
460.0658

Characterizatiomlata is consistent with literature reported vaftes.

6. Crystallographic Data for Compound 4o

Singlecrystal diffraction measurements were made with an Oxford Diffraction Gemini S instrument.
Refinement was to convergence agaFfsand used all unique reflections. Programs used were from
the SHELX suité? Non-hydrogen atoms were refined anisotropically whereas hydrogen atoms were
placed in idealized positions and refined in riding modes. Selected crystallographic and refinement
pamameters are given in Table .1 CCDC reference number CCDC 1485168 contains the
supplementary crystallographic data for this paper. This data can be obtained free of charge from The
Cambridge Crystallographic Data Centre wiaw.ccdc.cam.ac.uk/data_request/cif
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Table S1 Selected crystallographic data and refinement parameters for confimund

Compound 4
Formula Ci2H1405
M, (g mol) 238.23
Crystal system monoclinic
Space group P2
Temperature (K) 123(2)
a(d) 6.4668(3
b (A) 9.8239(3
c(d) 8.5963(3
i 90 96.341(3)
VIA3 542.78(3
4 2
Wavelength (A) 0.71073
Measured reflections 9884
Unique reflections 3457
Rnt 0.03024
Observed rfinsil  B] 3286
> oYY 0.114
No. of parameters 155
2 max (°) 63.8
R[on F, obs rflns only] 0.0329
wR[on F, all data] 0.0852
GoF 1.043
Largest diff.
peak/hole/e A3 0.242-0191
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8. NMR spectra for intermediates and products
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13C NMR 3d
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13C NMR 3h
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'H NMR 3t
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'H NMR 3y
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13C NMR 3ab
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