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1 General Information

All manipulations on airand moisturesensitive compounds were performed in a nitrogen
atmosphere using standard Schlenk and glovebox techniques. Flash column chromatography was
performed with Silica 60 M (0.64.063 mm) from Machereflagel GmbH & Co. KGhinlayer
chromatography was performed on Polygram ®SIL G/UV254 from Madkagey GmbH & Co. KG.
The solvents for column chromatography were distilled from flask to flask before use. All dry, non
deuterated solvents, if commercially available, wereghased from Acros Organics or Sigma Aldrich
in a sealed bottle with a septum. Deuterated solvents were distilled under inert conditions and
stored in a nitrogen glovebox over 4 A molecular siekR-9-BBN(0.4 M solution im-hexane)and
styrene were purchased from Sigmddrich. The compound was either used as-laexane solution
directly or allowed to evaporate within the glovebox to yieldBi9-BBN as a colorless solid.
Phenylacetylene and p-isopropylamine were obtained from Fisher etific. Bis(4
methoxyphenyl)aminewvas purchased from BLDPharill compounds were distilled or sublimed
before being stored in the glovebox, except for thioimidazoldnend imidazolones, which were
dried underhigh vaccumBis(4methoxyphenyl)amingstyene, alkynes, and boranes were stored in
GKS 3t 20S02E MNWSspectd Nared récorded usingcBfukter Avance Il 200 MHz, Bruker
Avance Il HD 400 MHz, Bruker Avance Il 400, BHikerAvance 11600 MHz andruker Avance llI

HD 600 MHz spectromets. The'H and**C NMR chemical shifts are referenced to residual solvent
resonance peaks (CHCY.26, 77.16; {DsH: 7.16, 128.06; {DsCDH: 2.08 137.48. Quantitative'H

NMR measurements with,3,5trimethoxybenzeneas internal standard werearried out with a
relaxation delay (D1) ofSlseconds unless stated otherwiddass spectraf air stable compounds
(chapter 2, with expect of HBgwvere recorded on ESNIS Bruker Impact Il spectrometer. Samples
were dissolved in methanol. In positive ion deieatmode, the capillary current was set to 4500 V
with the end plate offset ot500 V, and in negative mode the capillary current was set to 3000 V
with the end. Mass spectra of boranes were recordedv. 9 EF OGA @Su tfdza | &0 NJ

h ND A ( NJ spbetroivieted Ehermo Scientifigjonnected to eHPLG1290 Infinity 11l LC Syst¢m

GeneralSpecification

Runtime 0to 4.9 min
Pohrity positive
Full MS

Resolution 70,000


https://www.agilent.com/en/product/liquid-chromatography/hplc-systems/analytical-hplc-systems/1290-lc-system

Scan range

Tune data (RCI/ ESI)

Spray Voltage (+):

Capillary Temperature (+ of)+
Sheath Gas (+ oF)}t

Aux Gas (+ or-):

Probe Heater Temp. (+ of)#*

Flowmin.: 300 (/20 pl

150 to 900 m/z

5000.00/ 4200.00

320.00/ 240.00

10.00/ 5.00

20.00/ -

350.00/ -



2 Synthesis of G@atalysts and Substrates

Dicyclohexylborane was synthesized accordingatditerature-known procedure starting from

cyclohexené” NMR dataagreewith literature

H
O BH, SMe, (0.5 equiv.) s
Et,0,0°C to r.t, O/ \O

S| Schem@: Synthesis of dicyclohexylborane starting from cyclohexene.

Sme

'HNMR 600 MHz chloroformd) 4+ =1.76 ¢ 1.66 (M, 6H,CHcyne), 1.5 ¢ 1.43 (M, 4H, CHeyney), 1.36¢
1.16 (m, 12HCHcyhe).

Remark: Bl resonancecould not be observed.

B NMR (23 MHz,chloroform-d) 1 =2943,.

HRMSAPCI) m/z [MACN+BuUNC+H calc. for GHssBN," =303.2966 m/z (found) =300.2965.
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S| Figure: B NMR spectrum of dicyclohexylboran®3MHz, chloroforrd).
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S| Figure 3APCIMS spectrunof dicyclohexylboraneMeasured in dry MeCN 0.2% acetic acill equiv.tBuNC
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1-Bromo-3,3-dimethylbutan2-one was synthesized accordingdditerature procedure starting from
pinacoloné® NMR dataagree with the literature 1-(tert-butylamino)3,3-dimethylbutan2-one
was synthesized according &diterature procedure starting from-bromo-3,3-dimethylbutan2-one.
1,4-di-tert-butyl-1,3-dihydro-2Himidazole2-thione 4 and 1,4-di-tert-butyl-1,3-dihydro-2Himidazole
2-one 5 were synthesized according toliterature procedure starting from -ftert-butylamino}3,3-

dimethylbutan2-one !

O Br, (1.0 equiv.) O
tBu)J\ MeOH,0°Ctort tBu)J\/ Br
step 1
tBuNH, (3 equiv.)
THF, reflux
step 2
S O
tBU\N)LNH - KSCN (1.0 equiv.) o H KOCN (4.0 equiv.)= Bu- NH
\:< EtOH, HCI, reflux tBu)j\/N\tBu MeOH, HCI, reflux —
tBu tBu
4 5

S| Schem@: Threestep synthesis of thioimidazolorkand imidazoloné starting from pinacolone.

NMR data of Bromo-3,3-dimethylbutan2-one (step 1):

tBu)J\/Br

'"H NMR (400 MHz, chloroford)+ 417 (s, 2HOH,Br), 1.23 (s, 9H, G{6)s).
3C NMR (50 MHz, chloroford) ¢ 206.22 C=0), 44.38@H,Br), 31.83Q(CH),), 26.87 (CTHx),).

HRMS (ESI) m/z [M+Naalc. for @H;;BrNaO = 200.988; m/z (found) = 200.9886.
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Figure5: *H NMR spectrum of-Bromo-3,3-dimethylbutan2-one (400 MHz, chlorofore).
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S| Figures: ¥c NMR spectrum of-Bromo-3,3-dimethylbutan2-one (50 MHz, chloroforrd).
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NMR data of {tert-butylamino)3,3-dimethylbutan2-one (step 2):

9y
tBu)J\/N\tBu

'H NMR (200 MHzhloroformd) + =3.63 (s, 2H, N&), 2.33 (br s, 1H, N), 1.17 (s, 9H, CHg)3), 1.09
(s, 9H, C(&)s).

13C NMR (50 MHehloroform-d) + =213.95 C=0), 50.16(NQ(CH)5), 47.61 NCH), 43.41 ((CH)y),
28.88 COk)s), 26.72 CCHs)a).

HRMS (ESI) m/Kif-Na] calc. for GH,;NNaO = 194.155; m/z (found) = 194.1516.

HRMS (ESI) m/z [M¥ralc. for GH,NO' = 172.1696; m/z (found) = 172.1697.
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|
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S| Figureo: H NMR spectrum of-ftert-butylamino}3,3-dimethylbutan2-one (200 MHz, chloroforrd).
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NMR data ofl,4-di-tert-butyl-1,3-dihydro-2Himidazole2-thione 4:

S

tBu\N)kNH
—

tBu

'H NMR (200 MHz, chloroforg) + =10.53 (br s, 1H, M), 6.41 (dJ= 2.7 Hz, 1H,Hj, 1.78 (s, 9H,
NC(Eh)s), 1.24 (s, IHC(Ch)y).

'H NMR (400 MHz, benzewg) + =12.03 (br s, 1H, M), 6.15 (d,J= 2.6 Hz, 1H,HJ, 1.64 (s, 9H,
(NCCHa)s), 1.06 (s, 9H, C(E)s).

3C NMR (50 MHz, chloroford) + = 159.02 C=S), 137.71QC(Ch)s), 109.50 OC(CH);); 101.40
(C=€H), 58.50 ((CH)3), 30.54 (C(CH)3), 29.59 (CTHy)s), 28.44 (NGHs)s).

¥C NMR (101 MHz, benzedg ! = 161.52 C=S), 137.55QC(CH)s), 108.88 QC(CH)s); 58.20
(NG CH)s), 30.42 (CQXt)s), 29.35 (CChh)s), 28.21 (NCTHy)s).

HRMS (ESI) m/z [M+Naalc. for GH,)N,NaS= 235.1240; m/z (found) = 235.1239.

HRMS (ESI) m/z [2M+laalc. for GH,N,NaS'= 447.2587; m/z (found) = 447.2587.

Remark: The compound shows poor solubility in benzgy@ tolueneds at room temperature.
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S| Figurel 2: 'H NMR spectrum df,4-di-tert-butyl-1,3-dihydro-2Himidazole2-thione 4 (200 MHz, chloroforndl).
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Figure13: *CNMR spectrum ot 4-di-tert-butyl-1,3-dihydro-2Himidazole2-thione 4 (50 MHz, chloroforrvd).
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S| Figurel 4: 'H NMR spectrum df,4-di-tert-butyl-1,3-dihydro-2Himidazole2-thione 4 (400 MHz, benzendy).

[a} [a]
242
o 1k 8 .
- N ood~ © I < e &
z 5 oadn g g gad
z Boaq g 2 soe :
KK
[N NE

o
sam

MM

165 10 155 150 145 40 135 130 125 120 115 10 105 100 95 $0 95 89 75 70 65 60 35 52 45 40 35 30 25
2 (opm)

+«— silicone
grease

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
240 230 220 210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O -10 -20 -30 -40
1 (ppm)

Sl Figurel5: *C NMR spectrum df,4-di-tert-butyl-1,3-dihydro-2Himidazole2-thione 4 (101 MHz, benzend).

13



Generic Display Report

Yo Acquisition Date 8/20/2024 6:33:54 AM
Analysis Name D:\Data\Data\2024\Averdunk\AA_000083.d
Method Tune_pos_Standard.m Operator Analytik OC
Sample Name AA-Thioimidazolon Instrument impact Il
Comment MeOH
pos. - .
Intens. [T — S " T AA_000083.d: #MS, 0.0-0.5min #2-29)|
x10° 1
4472583
tBu tBu
H=-8§ |
: e O
Na * /
y N N
. } S H
2352239 tBu tBu

Na_ ® Chemical Formula: CyyHy4oNsNaS,*

S Exact Mass: 447,2587

' A
HN N/tBu

1+ —

tBu

Chemical Formula: C1{HyoN,NaS*
Exact Mass: 235,1239

1+
691.3303

1+

1+
2131420

351 0723581'936 l‘
| 4870973 I
| 522.5970
Py NI W TP § |,L“ didoas JlLJv[h hdh wal h&lh h&u R l kg 7753408
300 500 5 s

100 200 400 80 mz

Bruker Compass DataAnalysis 5.1 printed 8/20/2024 6:34.42 AM by: OC Analytik Page 10f 1

S| Figure @: ESIMS spectrum of,4-di-tert-butyl-1,3-dihydro-2Himidazole2-thione 4. Measured in MeOH.

NMR data ofl,4-di-tert-butyl-1,3-dihydro-2Himidazot2-one 5:

9)
tBU\NJ\NH

\:<

tBu

'H NMR (400 MHz, chloroforo 4 =10.54 (br s, 1H, M), 5.85 (dJ= 2.5 Hz, 1H,H, 1.52(s, 9H,
NC(G'g)g), 1.19 (S, 9H, 0@3)

IH NMR (200 MHz, benzewk) + =12.67 (br s, 1H, N, 5.84 (d, J = 2.5 Hz, 1HH)C1.44 (s, 9H,
NC((Hg)g), 1.28 (S, 9H, 0@3)

3C NMR (50 MHz, chloroford) + = 154.87 (=0), 130.90 GQC(Ch)s), 101.40 (CEH), 54.22
(NQCH)s), 30.45(QCH)s), 29.21(CCCH)s), 28.44 (NCIHs)s).

14



3C NMR (50 MHz, benzedg) ¢ =155.84 (=0), 131.70GC(CH);), 101.16 (C&H), 54.08 (I(CH)5),
30.73(@(CH),), 29.27 (CTHy)s), 28.31 (NGHs)s).

HRMS (ESI) m/z [M+Naalc. for GH,oN,NaO= 219.1468; m/z (found) = 219.1468.

HRMS (ESI) m/z [M{rtalc. for GH,;N,O'= 197.1648; m/z (found) = 197.1648
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S| Figurel7: 'H NMR spectrum df,4-di-tert-butyl-1,3-dihydro-2Himidazo}2-one 5 (200 MHz, chlorofornd).
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S| Figure & 'H NMR spectrum df,4-di-tert-butyl-1,3-dihydro-2H-imidazot2-one 5 (200 MHz, benzendy).
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S| Figur@1: ESIMS spectrum of,4-di-tert-butyl-1,3-dihydro-2Himidazot2-one 5. Measured in MeOH.
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S| Figure?2: Excerpt of theESIMS spectrum

N-Methyl-2-(phenylethynylaniline was synthesized over two stefmlowing literature procedures

starting from 2iodoaniline 61 Schem8)® TheNMR dataagreewith the literature "

Cul (5.0 mol%)
PdCI,(PPh3), (2.0 mol%)

1) MeLi (1.0 equiv.) N NEt, (2.0 equiv.) \
H; NH

2) Mel (1.0 equiv.) _ ——Ph (1.5 equiv.)
| THF, =78 °C to r.t. ©7| THF, r.t. Q%Ph
step 1 step 2

S| Schem®: Two-step synthesis dll-methy}2-(phenylethynyJaniline20cstarting from 2iodoaniline.

NMR data of 2o0do-N-methylbenzenamine (step 1):

NH
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'H NMR (200 MHzhloroformd) + =7.66 (ddJ= 7.8, 1.5 Hz, 1HH,,), 7.24 (dddJ= 8.1, 7.3, 1.5 Hz,
1H, Gly), 6.56 (ddJ= 8.2, 1.5 Hz, 1HHg), 6.45 (dddJ= 7.8, 7.2, 1.5 Hz, 1HHG), 4.20 (br s, 1H
NH), 2.89(s, 3H, N&,).

3C NMR (50 MHzhloroform-d) 4 =148.33 (), 139.03 CHy,), 129.62 (Ha), 118.63 CHy,), 110.15
(CHa), 85.25@), 31.11 (NHy).

HRMS (ESI) m/z [MAHtalc. for @HgIN'= 233.97%; m/z (found) = 233.9772.
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~ 144
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JHM_ o \1 ,|,
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S| Figure23: H NMR spectrum oN-Methyl-2-iodoaniline (200 MHz, chloroforidl). Unassigned peaks of impurities are

marked with an asterisk.
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S| Figure4: ¥C NMR spectrum df-Methyl-2-iodoaniline (50 MHz, chloroford).
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S| Figure5: ESIMS spectrum oN-Methyl-2-iodoaniline Measured in MeOH.
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S| Figure26: Excerpt of the BIMS spectrum

NMR data ofN-methyl2-(phenylethynyaniline(step 2):

\
NH

'H NMR (200 MHz, chloroford) + =7.55¢ 7.44 (m, 2H, By), 7.39¢ 7.15 (m, 5H, By), 6.70¢ 6.52
(m, 2H, @), 4.66 (dJ=5.4 Hz, 1H,M), 2.89 (dJ= 5.3 Hz, 3H, NG).

3C NMR (50 MHz, chloroford) ¢ =149.94 (Ng), 132.22 CHa,), 131.60 CHa,), 130.20 CH,,), 128.50
(CHa), 128.29 (Ha), 123.48 (§), 116.36 CHa), 109.12 CHy), 107.41 (), 95.05 ), 86.15 C,),
30.47 (NDHy).
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HRMS (ESI) m/z [M+Naalc. for GH;sNNa= 230.090; m/z (found) = 230.0940.

HRMS (ESI) m/z [M+Naalc. for GH,N'= 208.1121; m/z (found) 208.1121.
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S| Figure27: 'H NMR spectrum dfl-methyt2-(phenylethynyjaniline (200 MHz, chloroforsd).
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Sl Figure28: ®¥C NMR spectrum df-methyt2-(phenylethynylaniline (50 MHz, chloroforrd).
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S| Figure9: ESIMS spectrum oN-methyl2-(phenylethynyjaniline Measured in MeOH.
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4-Bhynylphenyl pivalate2bwas synthesizetbllowingliterature known procedures| Schemé) ™
TheNMR data of dodo-4-pivaloylbenzene (step Hgreewith the literature !

Cul (5.0 mol%)
PdCI,(PPhs), (2.0 mol%)

NEt, (1.4 eq.) NEt; (2.0 eq.)

O o)
Ho@l Pivalyl chloride (1.0 eq.) tBu4/< =—TMS (1.5¢€q.) tBu%
THF, 0 °C to rt. O@I THF, 21h, rt. OO%TMS

step 1 step 2

96%

TBAF (1.2 eq.)

THF, 48h, 0 °C to r.t.
step 3

O
tBu%
)=
22b
20%

S| Schemd: Threestep synthesis od-ethynylphenyl pivalat@2b starting from 4iodophenol.

o

NMR data ofi-iodophenyl pivalatéstep 1):

'H NMR (200 MHzhloroformd)+ =7.67 (d,J= 8.8 Hz, 2H), 6.83 (@8 8.9 Hz, 2H), 1.34 (s, 9H).

C NMR (50 MHzhloroform+d) 4 =176.74 C=0), 150.99@,), 138.39 (Ha), 123.76 (H,,), 89.53
(&), 39.13 QCH)3, 27.10 (CLHs)s.

HRMS (ESI) m/z [M+Naalc. for GHy3INaQ" = 326.982; m/z (found) = 326.9855.
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S| Figure80: "H NMR spectrum of-iodophenyl pivalaté200 MHz, chloroforrd).
g g & g & RES g N
|
|
|
2‘10 2‘00 1‘90 1‘80 1‘70 1‘60 1‘50 1‘40 1‘30 1‘20 1‘10 160 9‘0 éO 7‘0 éO 5‘0 4‘0 ?lO 2‘0 1‘0 b —‘10

f1 (ppm)

S| Figure31: 'H NMR spectrum of-iodophenyl pivalaté50 MHz, chlorofornd).

25



Generic Display Report

Analysis Info Acquisition Date 9/3/2024 6:17.06 AM
Analysis Name D:\Data\Data\2024\Averdunk\AA_000089.d
Method Tune_pos_Standard.m Operator Analytik OC
Sample Name AA-Ester Instrument impact Il
Comment MeOH
pos.
Intens.

{l AA_000089.d: +MS, 0.0-0.5min #2.25
x108

3269855
| ( Na
20
[
‘

/\O‘+
{B_u—<
()
Chemical Formula: C44H;3INaO,*
Exact Mass: 326,9852

-

05 6309823

100 200 300

‘ |
2091150 4573425 |
i L 550 4607 L 882 8591
(1Y} ST TSR ETPREPE N S 2k P PP T U~ Yo W e
400 500 600 700 /

Bruker Compass DataAnalysis 5.1 T prnted:  0/3/20246:18.19 by. OC Analytik Pageiofl

Sl Figure82: ESIMSspectrum of4-iodophenyl pivalateMeasured in MeOH.

Synthesis of-((trimethylsilyl)ethynyl)phenyl pivalatgstep 2):

In adry Schlenk flaskl-iodo-4-pivaloylbenzene (3.26 g, 10.73 mmol, 1.0 equiv.) was stirred in dry
THF (2%nl) at room temperature. Triethylamine (3.0ml, 21.45mmol, 2.0equiv.),
bis(triphenylphosphine)palladium(ll) dichloride (147.4 mg, 0.21 mmol, 2.0 mol%) and copper(l)iodide
(102.8 mg, 0.54 mmol, 5.0 mol%jere added in one portion. Afterwardgrimethylsilylacetylene
(2.2ml, 16.09 mmol, 1.5 equiv.) was adddtbpwisevia a syringe.After stirringfor 21 h at room
temperature, the reaction mixture was diluted with water and@&nd was filtered over a short pad

of celite. The solution was transferred to a separation funnel and the agueous phase was extracted
three times with EO. The combined organic phases were dried dMgSQ, and the solvent was
evaporated under reducedrpssure. The crude product was purified by coluammomatography
usingn-hexane and EtOAc (7:3) as eluent. The product was obtained as brown solid in 96% vyield

(2.84 g, 10.34 mmol).

0]
tBu—/< o
O—< >7_ TMS
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'H NMR (400 MHz, chloroford) + 747 (d,JI' y @1 | T X H)H7I0& (d,J=A8[6 HE, /2IA,
0=C0Q4), 1.35 (s, 9H, CE)s), 0.25 (s, 9H, SiE)s).

*C NMR (101 MHz, chloroford)) ¢+ 1176.87 (€0), 151.25 (O=CGQRO = Mo o @@, 121648 / [/ /
(O=COLA 0 X M™MH N OCcleH.46{{ MAC), 94.28 (i CC), 39.26Q(CH)3), 27.24 (CTHs)s), 0.10
(SiCHs)s).

HRMS (ESI) m/z [M+Naalc. for GH,,0,SiNa: 297.1281; found: 297.1281.
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S| Figure33: 'H NMR spectrum of-((trimethylsilyl)ethynyl)phenyl pivalat@l00 MHz, chlorofornd). Unassigned peaks of

impurities are marked with an asterisk.
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Sl Figure 34Excerpt of théH NMR spectrum of-((trimethylsilyl)ethynyl)pheny! pivalat@00 MHz, chlorofornd).

Unassigned peaks of impurities are marked with an asterisk.
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S| Figure85: HH COSY NMR spectrundigftrimethylsilyl)ethynyl)phenyl pivalat@00 MHz, chlorofornd).
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Sl Figure36: °C NMR spectrum &((trimethylsilyl)ethynyl)phenyl pivalatgl01 MHz, chlorofornd). Unassigned peaks of
impurities are marked with aasterisk.
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S| Figure37: Excerpt of thé*C NMR spectrum @k((trimethylsilyl)ethynyl)phenyl pivalatti01 MHz, chlorofornd).
Unassigned peaks of impurities are marked with an asterisk.

29



60

®
N / H H

. AN HaC A
~ S/ \ L 100
A | . ﬁg: (@] L120
. “ 140

F160

180

100 95 90 85 8O0 75 70 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 00 -05 -1.0
f2 (ppm)

S| Figure3s: 'H¢*C HSQBIMR spectrum of-((trimethylsilylpthynyl)pheny! pivalat¢101 MHz, chloroforn).
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Sl Figurel0: ESIMSspectrum ofd-((trimethylsilyl)ethynyl)phenyl pivalatdéleasured in MeOH.

Synthesis ofi-ethynylphenyl pivalat@2b (step 3):

In a dry Schlenk flask 1-(2,2-dimethylpropanoat@-4-(trimethylsilylethynyl)benzene (2.84 g,
10.34mmol, 1.0 equiv.) was stirred in dry THF (150 ml) at O °C (ice water). TBARIMTHE.4 ml,
12.41 mmo) 1.2 equiv) was slowly added via syring&fter stirringfor 48 h at roontemperature, the
reaction mixture was diluted with water and transferred to a separation funnel. The aqueous phase
was extracted three times with DCM. Thentbined organic phases were dried owdgSQ and the
solvent was evaporated under reduced pressure. The crude product was purified by column
chromatography using -hexane with EtOAc (97:3) as eluent and subsequent distillation in a
Kugelrohr apparatus (75, 0.3 mbar). The product was obtained as colorless solid (420.3 mg, 2.08
mmol, 20%) and was stored insight the glovebox fridg&@tC.

Remark: In addition to the formation of the desired product, the formatiop-&fHphenylacetylene

(700 mg, 5.93 mwl, 57%) was observed, indicating that long reaction time leads to ester cleavage.
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oy o

'H NMR (400 MHz, chloroford) + =7.50 (d,JI' y @1 | 1 XH),WI0Z(d,d=/8.6/Hz, I2H,
0=C0OQ@),3.06(s,1Hf{ / VLV I ®@@HP o6azx ol

¥C NMR (101 MHz, CBCI = 176.88 (=0), 151.50 (O=@D | 0 = Mo o @A)H121679 / [/ /
(0O=COA 0 X ™M p@cIn ydolBBAH), 67131 (HCCCH), 39.2T(CH)s), 27.23(CCHs)s).

HRMS (ESI) m/z [M+Naalc. for GH;,0Na": 225.0886; found225.0885.
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Sl Figure 41'"H NMR spectrum of-ethynylphenyl pivalat®2b (400 MHz, chlorofornd).
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S| Figure 42Excerpt of théH NMR spectrum of-ethynylpheny! pivalat€2b (400 MHz, chlorofornd).
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S| Figure 43'Hc'H COSY NMR spectrumdedthynylphenyl pivalat®2b (400 MHz, chlorofornd).
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S| Figurel5: Excerpt of thé*C NMR spectrum efethynylphenyl pivalat®2b (101 MHz, chloroforad).
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3.1. Synthesis of FLP 6
i
HN N/tBU + B—H > B\S
):/ benzene, 3 d, r.t. f )\
tBu N7 N-{Bu
tBu
6

Scheme 5Synthesis of FL&?

Inside the glovebax1,4-di-tert-butylimidazole2-thiol 4 (100 mg, 0.471 mmol, 1.0 equiv.) was
suspended inbenzene (2 ml). Under stirring@-borabicyclo(3.3.1)nonangH-B-9-BBN (0.4 M in
n-hexane, 1177L, 0.471 mmol, 1.0 equiv.) was added. The reaction was stirred 3 d at room

temperature. The solution was filtered using a syringe filter and the solvent waweal to
36



evaporate. The crude product was dissolved in a minimum amount of DCM and placed in the
glovebox freezer foafew days. A colorless crystalline solid was obtained. The crystals were carefully
washed wih coldn-pentane. FLB was obtained as coitess crystalline solid in 84% yield (131.9 mg,
0.397 mmol).

~N

B
& S
2\N/tBU
tBu)_/
\ y,

'H NMR (400 MHz, benzewg) { =6.29 (s, 1H, 1), 2.70¢ 2.51 (M, 4H, Boggy, 2.36¢ 2.15 (m, 6H,
Hogey), 1.87 (dtJ=12.9, 7.1 Hz, 2HHgsan, 1.61¢ 1.55 (M, 2H, Bogay, 1.26 (s, 9H, CGHS), 1.17
(s, 9H, NC(&),).

3C NMR (101 MHz, benzedg + =151.73 CS), 145.35 (HCE(CH)s), 111.58 ((I8=CC(Chk), 56.84
(NQCH)3), 34.66 br s, QHoggy, 31.67 (C(CH)3), 30.68 (CTHk)s), 28.48 (NQIHy)s), 27.71 br s,

CHogey), 24.52 CHosey-
1B NMR (128 MHz, benzedg)1 2B.55.

HRMS (ESI) m/z [M{Htalc. for GH:,BN,S™: 333.2530; found: 333.2524.

HRMS (ESI) m/z [MBUNC+H calc. for GHsBN;S”: 416.3265; found416.3257.
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S| Figurés5: ESIMS spectrunof FLP6. Measured in dry MeCNXequiv.tBuNC

B\S
H-%J\N—tﬂu

tBu

Chemical Formula: CygH34BN;S*

Exact Mass: 333,2530

332.255671

331.31451

333.25238

miz Theo. Mass

333.25238 333.25303
333.25035

333.24966

334.25562

335.24771
333.45059 i

Delta (mmu)
-0.65

203
272

336.25134

RDB equiv.
45

0.0
95

337.22928

Composition

C19H34N2BS
C16H36O3NBS
C22H30N2 B

-
=]
T

332.25666

333.25338

334.25608

335.24899
|

336.25217

337.25567

T
800

850

1
900

NL:

1.02E9

AA-FP0B-

0878_ACN_m_FA_1#813
RT: 1.72 AV: 1 T: FTMS

+p ESI Ful ms

[150.0000-900.0000]

NL:
3.33E4

Cci1gH34 N2 BS:
C1i9H34N2B1S

p (gss, s /p:40) Chrg 1

R: 30000 Res .Pwr. @5%

theor. isotope pattern

338.25916

T L L LA MR R R AR MRA MR

miz

T
336

T
337

T T

338

S| Figures6: Excerpt of the ENS spectrumrecorded in dry MeCM 1 equiv. tBuNC compared with therespective

theoretical isotope pattern
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416.32565 NL.
100: @Eu 9.33E8
903 N AA-FPO6-
E ya 0878_ACN_m_FA_1#813
801 GB\S RT:1.72 AV: 1 T: FTMS
3 ol +p ESIFull ms
g 705 H‘N ZN-1Bu [150.0000-900.0000]
s ™
g 505 tBu)=1 m/z Theo. Mass Delta (mmu) RDB equiv. Composition
é 50; . 416.32565 416.32653 -0.88 5.5 C24H43N3BS
o Chemical Formula: CogH43BN3S 416.32450 1.15 10.0 C28H4108B
Z 403 Exact Mass: 416,3265 416.32385 1.80 1.0 C21H4503N2B S
o =
x 30§ 415.32907 417.32880
205
107
J 418.32089
0‘ 414.38824 ) | ‘ ) 4193‘2407
416.32697 NL:
100 3.14E4
905 c24 Haz N3 BS:
3 C24Ha3N3B1S,
80= p (gss. s /p:40) Chrg 1
3 R: 30000 Res Pwr. @5%
703
60°
50- .
e theor. isotope pattern
302 415.33016 417.32985
203
103
3 418.32256
E | \ 419.32576
0 T T T T T T T BRARASES Bananans nany
414 415 416 417 418 418 420
miz

S| Figures7: Excerpt of the EMS spectruntcompared with therespectivetheoretical isotope pattern

3.2. Synthesis of FLP 7

b
HN N-BU 4 B—H - Bso
):/ benzene, 3 d, r.t. )\
tBui N7 N-{BU
Bu
7

Scheme 6Synthesis of FLP

Inside the glovebox, 1;di-tert-butylimidazoi2-ol 5 (100 mg, 0.509 mmol, 1.0 equiv.) ard
borabicyclo(3.3.1)nonaneH{B-9-BBN (62.2mg, 0.509 mmol, 1.0 equiv.) we stirred in benzene
(4ml) for 3 d at room temperature. The solution was filtered using a syringe filter and the solvent
was allowed to evaporate to give a colorless oil. Fias obtained in 96% yield (155.3 mg, 0.491

mmol).
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'H NMR (400 MHz, benzewg) { =6.36 (s, 1H, 1), 2.15¢ 1.84 (m, 10H, Bsgay, 1.77¢ 1.67 (M, 2H,
QHogey), 1.49C 1.39 (M, 2H, Bogsy), 1.42 (S, 9H, CCHJs), 1.26 (s, 9H NOK),).

3C NMR (101 MHz, benzedg { =148.70 QO), 144.99 (HGXE(CH)s), 105.80 (I8=CC(Chk), 54.62
(NQCH)s), 33.82 Qrogey, 32.19 (C(CH)s), 30.25 (CTrk)s), 29.41 (NQAH)s), 25.93 fr s, CHogey,
23.75 (Hogan)-

B NMR (128 MHz, benzeng) 60.24.

HRMSAPC) m/z [M+H] calc.for GgHsBNO'": 317.2759; found: B7.2749

43



€0z
¥0'C
soz
soz

e
ocod

silicone
grease

106
07T
Eze1
oo

=001

b

1 (ppm)

S| Figuréss: "H NMR spectrum dfLP7 (400 MHz, benzend).

¥T09 —

T T T
-60 -70 -80 -90

-50

f1 (ppm)

SI Figurés9: *'B NMR spectrum dfLP7 (128 MHz, benzends).

44



1 | i INYEYP T
-
silicone
| grease
| I
]
[ ' |
1
T T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
1 (ppm)
S| Figures0: *C NMR spectrum d&fLP7 (101 MHz, benzend).
Lo
ed" 1
- o B'ﬂ

HL L2

L3

L4

Ls

Le

— -7
Ls

Lo

10

=11

=12

6
2 (ppm)
Sl Figures1: *Hg'H COSY NMR spectrum of FI(B00 MHz, benzendy).
45

f1 (ppm)



al

50

100

150

12 11 10 9 8 7 6 5 4
f2 (ppm)

S| Figureés2: *H¢**C HSQC NMR spectrum of FI(PO1 MHz, benzend).

M 1

"

'

+50

100

150

200

T T T T T T T T T
7 6 5
f2 (ppm)

Sl Figures3: *H¢**C HMBC NMR spectrum of FRLR01 MHz, benzends).

46

T
4

f1 (ppm)

f1 (ppm)
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164,
100 APCI(+)

©
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8 & &8 & 8

n
o

3 40931572
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T
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S| Figureés4: APCGIMS spectrunof FLP7. Measured in dry MeCN 0.2% acetic acidl1l equiv.tBuNC

317.27487 NL:
100 340E8
AA-FP0B-0880_APC28-
80 - 98 RT:0.08-0.31 AV: 12
0 T-FTMS +p APClcorona
80 1 Full ms
H-NZ - Bu [150.0000-900.0000]
g 70 _
§ 80 tBu miz Theo. Mass Delta (mmu) RDB equiv. Composition
2
5
25 Chemical Formula: C1gH34BNZ0" 317.27487  317.27587 -1.00 4.5 C19H34ON2 B
2 Exact Mass' 317,2759 317.27319 1.68 0.0 C16H3604 N B
% 40 317.27185 3.02 05 C14H34 03 N4 B
&
30 316.27840
= 31827818
10 315.31955
31500829 | | 31659723 s 319.28138
0 37727622 NL:
100 349E4
90 C1aH34BN2 O:
CiaHa1B1 N2 0y
p (gss, s /p40) Chrg 1
80 R: 30000 Res .Pwr. @5%
70
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50 .
theor. isotope pattern
40
a0 316.27950
318.27925
20
10
|| 319.28220
OFepremsperr s T T A A e T Ty
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miz

S| Figures5: Excerpt of theAPCGIMS spectruntompared with therespectivetheoretical isotope pattern
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3.3. Synthesis of FL®

S

)LN/I‘BU

H
HN + B - PRTES O/?\s
>—/ enzene, , I.L

tBu

T

tBu
8

Scheme 7Synthesis of FL&?

Inside the glovebox 1;di-tert-butylimidazole2-thiol 4 (100 mg, 0.471 mmol, 1.0 equiv.) and
dicyclohexylboran€83.9 mg, 0.471 mmol, 1.0 equiwgre stirred in benzene (4 ml) for 3 d at room
temperature. The solution was filtered using a syringe filter and the solvent was allowed to
evaporate. The crude product was dissolved in a minimum amount of DCM and piackd
glovebox freezer foafew days. A colorless crystalline solid was obtained. The crystals were carefully
washed with colth-pentane. FLB was obtained as colorless crystalline solid in 92% yield (168.4 mg,

0.434 mmol).

)

):/

'H NMR (400 MHz, benzewg) ¢ =6.23 (s, 1H, ), 2.52¢ 2.33 (M, 2H, Boyne), 2.01C 1.26 (M, 20H,
CHeyne), 1.21 (s, 9H CGHg), 1.20 (s, 9H, NCKE)s).

13C NMR (101 MHz, benzedg + =149.87 (S), 144.27 (HCE(CH)s), 110.95 (I8=CC(Chk), 56.66
(NG(CH)s), 31.12 br s, CHoyne), 30.79 (HC@CH)s), 30.13 (CTHk)s), 29.53 br s, CHeyne), 29.02
(GHeyney, 28.30 (NQTHs)3), 28.12 CHeyhey-
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B NMR (128 MHz, benzeng)t 2[.53.

HRMS (ESI) m/z [MBUNC+H calc. for GHs;BNsS™: 472.3891; found472.3872.

HRMS (APCI) m/z [MAHealc. for GH,;,BNS: 389.3156; found: 389.3141.
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Sl Figures6: 'H NMR spectrum dfLP8 (400 MHz, benzendg).
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S| Figuré&r2: APGIMS spectrunof FLFB. Measured in dry MeCMN 0.2% acetic acidl1l equiv.tBuNC
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Relative Abundance
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Sl Figurer5; Excerpt of theESIMS spectruntompared with theaespectivetheoretical isotope pattern

3.4. Synthesis of FL®

O H
' B
HN™ ON-BU B - TR O/ \i
— enzene, , I.L
B N
tBu
9

Scheme 8Synthesis of FL&

Inside the glovebox 1;di-tert-butylimidazole2-thiol 5 (92.4 mg, 0.471 mmol, 1.0 equiv.) and
dicyclohexylborane (83.9 mg, 0.471 mmol, 1.0 equiedastirred in benzene (4 ml) for 3 d at room
temperature. The solution was filtered using a syringe filter and the solvent was allowed to
evaporate. The crude product was dissolved in a minimum amount of DCM and placed in the
glovebox freezer foafew days. A colorless crystalline solid was obtained.cFystals were carefully
washed wih coldn-pentane FLP was obtained as colorless crystalline solid in 76% yield (133.8 mg,

0.359 mmol).
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o5

)_/

tBu

'H NMR (400 MHz, benzeug){ =6.32 (s, 1H, 1), 1.93¢ 1.63 (M, 10H, Byhe), 1.62¢ 1.50 (m, 2H,
CHeyhe), 1.45 (S, 9H, CGH§s), 1.50¢ 1.27 (M, 10H, Beyne), 1.25 (s, 9H, NCKE)s).

%C NMR (101 MHz, benzedg  =148.83 C=0), 144.40 (HGE(CH)s), 105.50 (I8=CC(Chk), 54.46
(NQCH)), 32.17 (HC=@CH)s), 30.58 br s, CHoyne), 30.21 (CQ@Hy)s), 29.27 (NGIH)s), 27.93
(O_|Cyhe>)’ 27.76 O_|Cyhe>)1 27.40 q_|Cyhe>)-

B NMR (128 MHz, benzedg){ 5b.04.

HRMS (ESI) m/z [NBuNC+H calc. for GHs:BNsO™: 456.412Q found:456.4100
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S| Figure30: *H¢**C HSQC NMR spectrum of BI(PO1 MHz, benzend).

Sl Figures1: 'H¢**C HMBC NMR spectrum of FLRO01 MHz, benzendg).
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