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General methods and materials

If not mentioned differently, all reagents and solvewere purchased from commercial
sources and applied without further purificatidiiF waskeptover KOH before beingried
with sodium/benzophenonender refluxand was rfeshly distilled before uséloluene was
predried over CaGl then driedover sodiumunder refluxand distilled freshly before use
DCM used for synthesis was predried over Ga@ilied over Cabklunder reflux and distilled
freshly before useDMSO wasdried under refluxover CaH, distilled and stored over
molecularsieves (43) until use.DCM, EtOAc, PE and EO used for aqueous wetps or

column chromatography were purchased in technical grade and distilled prior to application.

Schlenk conditions: If not mentoned differently, the reactions were carried out under
exclusion of moistur@and oxygenn dried glassware under argon atmosphere. The argon gas
was supplied from Linde (qualig.0) and passed through a column filled with

phosphorpentoxide (sicapent®lerck before use.

Solvents were removed on a rotational evaporator &tC4@nd appropriately reduced
pressure. Solvent residuere removed at rt and 0.0011 mbar.

For @wlumn chromatographySilica gel 60, 4063 mnm (Merck was used. fie eluens and
their proportions are individually noted’hin layer chromatographyT(C) was executed
usingsilica gel 60coated aluminium sheets with fluorescence indice&54 Merck). Spots
were identified using different stains, such as KMni@dine, ninhydrin olUV light with a

wavelength of =254nm orl =366nm.

PreparativeHPLC (Thermo Separation Product&quipment UV detector:UV1000, pump:
Thermo Separation Products P40M@ethod: column: Thermo ScientificHypersil Gold
(8 mm), 250x 21.2mm cartridge; flow rate: @00 mLmin™; injection volume:1.00 mL;
detection al = 254 nm; solvents: A: watéacetonitrilétrifluoroacetic acid(94.9:5:0.); B:
wateracetonitrilétrifluoroacetic acid5:94.9:0.). gradient elution: (A %): 101 min: 100%, 1-
30 min: gradient fronL00% to (%, 30i 44 min: 0 %,44i 45 min: gradient froni00% to (%.

Melting poins. Melting poins were determined usingBichi 540 melting pointapparatus

and arauncorrected.

Optical rotation was measured on a E360 (Jascopolarimeterwith a sodium vapour light
souce at a specific given temperatufe quartz cell witha path length of 16m was used.

The average of ten single measurements divided by the concentration in units of g/mL and the
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pathlength (dm). The sample concentration and solvent is givencmg/100mL in

parentheses.

Nuclear magnetic resonance (NMR) spectra were recordedBraker Avance300
(300.13MHz for *H, 282.38MHz for *°F, 75.48MHz for **C) or DRX 500(499.87MHz for
'H, 470.43MHz for °F, 125.70MHz for °C) or Avance500(500.01MHz for H,
125.74MHz for *C) or Avance 50(HD (500.20MHz for ‘H, 125.79MHz for *°C) or
Avance ®0 (600.13MHz for *H, 564.63MHz for *°F, 150.92MHz for **C). Chemical shifts
(U), given in the experimental section, are reportedgm relativeto TMS (drms = O ppm)
and referenced to the solvent residue signals as internal stambigppm]: CHCIl; (d
7.26ppm ¢H NMR) andd 77.2 ppm £¥C NMR)) andCHD,OD (d 3.31 ppm tH NMR) andd
49.0 ppm t3C NMR)) and HCSOCR: (d 2.50ppm ¢H NMR) andd 39.5ppm (°C NMR)).
Coupling constant$J) arereported in Hertz (Hzyvith 0.05 Hz resolution Multiplicities are
described as singlet (s), doublet (d), triplet (t) quartet (q) or multipletlhe assignments of
3C and'H NMR signals were supported by 2D NMR techniq(@®SY, HMQC, HMBC)

MS: NancESI mass spectra were recorded using an Esg00@ ion trap mass spectrometer
(Bruker Daltonik GmbH, Bremen, Germany) equipped with a standambESI source.
Samples were introduced by static nd®l usingin-housepulled glass emitters. Nitrogen
served both as the nelsdr gas and the dry gas. Nitrogen was generated by a Bruker nitrogen
generator NGML1. Helium served as cooling gas for tha trap and collision gas for MS

experiments.

ESI mass spectra were recorded using an Agilent 6220difflight mass spectrometer
(Agilent Technologies, Santa Clara, CA, USA) in extended dynamic range mode equipped
with a DuatESI source, operating ith a nitrogen generator NGML. Samples were
introduced with a 1200 HPLC system consisting of an autosampler, degasser, binary pump,
column oven and diode array detector (Agilent Technologies, Santa Clara, CAusiSéa

C18 Hypersil Gold column (lengtfbOmm, diameter: 2.inm particle size: 1.8m) with a

short gradient (in 4nin from % B to 986 B, back to @ B in 0.2min, total run time
7.5min) at a flow rate of 2561 min'* and column oven temperature of 4D. HPLC solvent

A consisedof water,acetonitrile andormic acid(94.9:5:0.1) solvent B of water, acetonitrile

and formic acid5:94.9:0.1) The mass axis was externally calibrated with-ESuning Mix

(Agilent Technologies, Santa Clara, CA, USA) as calibration standard.

Elemental analses were performed on an Element Analyser EURO EA.



IR spectra were recordes neat samples a FT-IR spectrophotometedicolet 380 (Thermo

Scientific) equipped with ATR techniquasmart orbi.

Analytical HPLC (Thermo Scientific Accela)Equipment; UVdetector:Thermo Seperation
Products UV6000LP pump: Thermo Separation Products P4pCGutosampler: Thermo
Separation Products AS10@ethod:column:Jupiter 5 C18 Fa. Phenomen@&s0x 4.60mm
cartridge; flow rate: 1.00 mL/min; injection volum@:2 ni; detection atl = 254 nm;
solvents: A: watdacetonitrilefrifluoroacetic acid (95.9:5:0.1) B:
watevacetonitriletrifluoroacetic acid(5:95.9:0.1) Gradient elution: (A, methot): 0i 9 min:
gradient from100% to %, 9112 min: 0%, 12/ 13 min: gradient fron % to 100%. (A,
methodl): Oi 4.5 min: gradient from100% to (%, 4.5 7 min: 0%, 7i 8 min: gradient from
100% to (.

Crystal datawere collected on an Agilent SuperNova diffractometér t h  Cu KU r adi
except forl2k and10k, where Mo Ka radiationvas usedThe crystals were kept at 10)(

K during data collectionUsing Olex2[1] the structures were solved and refined with the

ShelX program packag@] using direct methods and leasfuares minimization. Details of

the X-ray investigation are givem Sl. CCDC 1566791(7a), CCDC 1566792(7c), CCDC

1566793 (7d), CCDC 1566794 (e), CCDC 1566795 (7i), CCDC 1566796 (7j), CCDC
1566797(7k), CCDC 1566798 (7q), CCDC 1566799(7s), CCDC 1566800(10k), CCDC

1566801 (11), CCDC 1566802(12i), CCDC 1566803(12k) and CCDC 1566804 (13w)

contain the supplementary crystallographic data for this paper. These data can be obtained
free of charge from The Cambrielg Crystallographic Data Centre via

www.ccdc.cam.ac.uk/data_request/cif


http://www.ccdc.cam.ac.uk/data_request/cif
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General Procedures

Condensatiom f al dehydes with Etbformiaime&s chiral sul f

GP-1: tert-Butylsulfinamide (S)-1 or (R)-1 (1 equiV) was dissolved in freshly distilled
aldehyde (lequivy) and Ti(OEt) (2 equiv) was added in one portion. The slightly yellow
suspension turned brightly orange upon heating fom#0 (approximately 60C) under
reflux conditions. After cooling to rt, the suspensioaswdiluted with EtOAc (4@nL) and

brine (1mL) was added dropwise leading to the formation of a colourless precipitate. The
solid was filtered through a pad of celite and washed with EtOAc {200 Evaporation of

the solvent in vacuo yielded the aldimiftb, 5c, 5h, 5i, 5t) in pure form to be converted
without further purification. Typical reactions were carried out on a scalé 2§ bf tert-
Butylsulfinamide(S)-1 or (R)-1. Analogous reaction conditions have already been described
by Ellman et al. and s et al[3i 5].

GP-2: tert-Butylsulfinamide(S)-1 or (R)-1 (1 equiv) was dissolved in C¥Cl, (1 M solution)

and freshly prepared aldehyde (&QuiV), as well as dried CuS@1.52.0 equiv) was added

in one portion. The colourless reaction mixture was stirred fdn @ rt. Ater complete
conversion of the sulfinamide (monitored by TLC), the suspension was diluted with a;KHSO
solution (86). The aqueous layer was separated, extracted twice witCICknd the
combined organic layers were dried ovep8la,. Evaporation of theolvent in vacuo yielded

the desired sulfinylimines5¢-g, 5j-I, 5n-q, 55 5v, 5w). In some cases, purification by
column chromatography was necessdmpical reactions were carried out on a scale of 0.2

3 g of tert-Butylsulfinamide(S)-1 or (R)-1. Analogous reaction conditions have already been
described by Ellman et 4b].

Diastereoselective nucleophilicaddition of trimethylsilylethynyl lithium to chiral

sulfiniminesb to formTMSprotected alkyne6.

GP-3: At 178 °C n-BuLi (1.6 M in n-hexane, 1.6quiV) was added dropwise to a 0.85
solution of ethynyltrimethylsilane (1.Bquv) in THF. After 2h, a 0.3V solution of
aldimine 5 (1.0 equiv) and Ti(QPr), (0.5 equiv) in THF was added to the reaction mixture
over a period of 3@nin. After complete conversion (approximatelyr,2monitored by TLC),

the reaction mixture was allowed to warm up to rt. Subsequentiy@teat aqueous solution
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of NH4Cl was added until no further precipitate was formed. The colourless solid was filtered
through a pad of celite, and the pad was washed with EtOAx2POT he filtrate was dried

over NaSO, and the solvent evaporated undeduced pressure. The crude product was
directly applied for desilylation. This method was applied for the synthe8eaf6n and6t.
Typical reactions were carried out on a scale of 3@ of imine 5. Analogous reaction

conditions have already been deised by Ellman et al. and Tartakovski et[@l.9].

GP-4: At 178 °C n-BuLi (1.6 M in n-hexane, 1.@quiv) was added dropwise to a 0.85
solution ofethynyltrimethylsilang(1.5 equiv) in toluene. After 2, a solution of aldimin®

(1.0 equiv) and AlMe; (0.5 equiV) in toluene (0.3 sol.) was added to the reactionxtoire

over a period of 3@nin. After complete conversion (approximately,2monitored by TLC),

the reaction mixture was allowed to warm up to rt. The reaction mixture was diluted with a
solution of KHSQ (5%), the organic layer was separated and wasligdanother portion of
KHSO, solution (86). The combined aqueous layers were extracted wih & x 50 mL).

The combined organic layers were dried oveg@ and the solvent was evaporated under
reduced pressure. The crude alk@weas directly appliedor desilylation. This method was
used for the synthesis 6&j, 6p, 60. Typical reactions were carried out on a scale afdg?

of imine 5. Analogous reaction conditions have already been described by Ellman et al., Yus
et al., Tan et al., Lin et alnd Hou et al[97 14].

Desilylation of alkynes to yield propargylamine

GP-5: In this procedure, n&chlenkconditions were applied. TMS protected alkyh€1.0
equiv) was dissolved in THF to give a (M2 solution and a M solution of TBAF in THF (2
equiv) was added dropwise at°G. The reaction mixture was stirred fohzat 0°C and for
another 2h at rt. After omplete conversion (monitored by TLC), the reaction mixture was
diluted with a saturated NI solution. The emulsion was extracted with@{(4 x 50mL)

and the combined organic layers were dried oveiSRa After evaporation of the solvent,

the crude prduct was purified by column chromatography (in most cases EtOAc/PE, 1:2 or
1:1). The diastereomerically pure propargylamiiesere isolated by recrystallization. This
reaction procedure was used for the synthesfa-@& 7h, 7n-p and7t. Typical reactims were
carried out on a scale of 854g of TMS protected alkyné. Analogous reaction conditions

have already been described by Du Bois et al., Isobe et al. and Vasel[a®t1Ad].



GP-6: In this procedure, n&chlenkconditions were appliedMS protected alkyn& (1.0
equiv) was dissolved in a mixture of THF@ (98:2) to give a 0.M solution and a 0.8
solution of KF (1.1lequiy)y and 18crown6 (11 equiy) in THF/H,O (98:2) was added
dropwise at 0C. After complete conversion (monitored by TLC, aboutt),5he reaction
mixture was diluted with a saturated aqueous solution ofONEInd extracted with ED (3 x
50mL). The combined organic layers werdkied over NaSO, and the solvent was
evaporated. The crude product was purified by column chromatography (in most cases
EtOAC/PE, 1:2). The diastereomerically pure propargylamin@s were isolated by
recrystallization. This reaction procedure was apdledhe synthesis ofg, 7j-I, 7q, 7s, 7vX
and7wx. Typical reactions were carried out on a scale of ®gtof TMS protected alkyné.
Analogous reaction conditions have already been described by Vasellg 8f.al.

GP-7: In this procedure, ndchlenkconditions were appliedTMS protected alkyne 6
(8.27mmol, 1.0equiv) was dissolved in EtOH (8@L) and a solution of AgN€X(22.3mmol,

2.7 equiV) in EtOH/H,O (60mL, 58:42) was added dropwise at After 20min, a4 M
agueous solution of KCN (99r8mol, 12.0equiy) was added and the reaction mixture was
neutrdised with hydrochloric acid (M). After 2 h the mixture was concentrated up under
reduced pressure and afterwards extracted wigd E8 x 40mL). The combined organic
layers were dried over NaO, and the solvent was evaporatéthe crude product was
purified by column chromatography (EtOAc/PE, 1:2he diastereopure propargylaminés
were isolated by recrystallization. These reaction conditicer® wnly used for the synthesis
of 7i (typically 0.3 3g). Analogous reaction conditions have already been described by
Vasella et al[17].

Swern Oxidtion

GP-8: DMSO (50mmol) was added dropwise to a solution of oxalylchloriden(@%ol) in
DCM (60mL) at1 78 °C. After 2min, a solution of the alcohol (28mol) in DCM (30mL)
was added over a period ofrin. The reaction mixture was stirred for 3n, before NE$
(115mmol) was added. The resulting slurry was stirred for furtheni®Oati 78 °Cand then
warmed up to rt. The suspension was washed with watani3@nd a solution of KHS©O
(5%, 30mL). The aqueous layers were extracted with DCM @0 mL) and the combined
organic layers were washed with brine (80) and dried over N&O, before the solvent was

evaporated under reduced pressure. The prepared aldehyde was directly converted or purified
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by column chromatography or distillation. Typicalactions were carried out on a scale of

0.511049 of alcohol. The synthesis was carried out as described by Swer{ilé{.al.

Sonogashirarosscouplingof propargylaminé to peptidomimetid 1

GP-9: DIPEA (6 equiv) was added to a solution of propargylamm@ equiv) and themethyl
iodo-benzate derivative (1.6 equiv) in THF (THF/DIPEA = 3:1). The reaction mixture was
degassed by freeze pump thaw method, until no more gas atmosphere could be detected by
the manometer. The catalysts,R(PPh). (2 mol %) and Cul (Imol %) were added to the
frozen reaction mixture and the solution slowly warmed to room temperature. After 30
120min, a colourless precipitate formed in the clear solution, indicating the progress of the
reaction. At least -8 h later, the suspension was diluted with a saturated aqueoySl NH
solution and KHSQ® (aq, 5%) was added, until the organic layer starte turn faintly red

(pH 56). The emulsion was diluted with J&t, the organic layer separated and the organic
layer extracted to more times with,8t The combined organic layers were dried over
NaSO, and the solvent was evaporated in vacuum. The cpudduct was purified by
column chromatographyTypical reactions were carried out on a scale off @3g of
propargylaminé’. Similar reactions have already been described by Ha@thilshida[21]

and Wong et al22].
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Synthesis

Ethyl (3-hydroxypropynyl) -benzoatederivatives 1
Ethyl 4-(3-hydroxyprop1-yn-1-yl)benzoatg1a)

~ "OH Synthesis GP-9, reaction scale: 25.2mol of prop-2-yn-1-ol.

o Instead of DIPEA,6 equiwivalents of piperidine were used.
Et
Isolation by column chromatography (PE/EtOAc, 4:1).

Compoundla has beeriirst described bysoler et al[23].

Coloutless crystalsyield: 4.32g, 212 mmol, 84%. *H NMR (300 MHz, Chloroforred) i =
7.99 (d,3) = 8.5Hz, 2H, ar2-H, ar6-H), 7.49 (d,2) = 8.5 Hz,2H, ar3-H, ar5-H), 452 (s,
2H, CH,0H), 4.38 (q,%J = 7.1Hz, 1H, OCH,CHs), 1.39 (t,%J = 7.1Hz, 2H, OCH,CH3).
C12H1205 (20423 g mol™Y). TLC: R; (EtOAC/PE, 1:4) 0.28

Ethyl 3-(3-hydroxyprop1-yn-1-yl)benzoate 1b)

o} " oH Synthesis GP-9, reaction scalel.153mmol of prop-2-yn-1-ol.
= .
EtO)‘\©/\ Isolation by column chromatography (PE/EtOAc, 2:1).
Compoundlb has been described first by Chuang, Gallucci and

Hart[24].

Colourless crystals, yield: 209rg, 1.026mmol, 89%. *H NMR (500MHz, Chloroformd)
U=28.03 @d, “J=1.8Hz,*J = 15Hz, 1H, ar2-H), 7.92 (dl, °J = 7.8Hz, “3=1.5Hz, 1H ar
6-H), 7.51 (d, 33 = 7.7Hz, *J = 1.5Hz, 1H, ar4-H), 7.30 @d, °J = 7.8Hz,3J = 7.8Hz, 1H,
ar-5-H), 4.48 (s, 2H CH,OH), 4.32 (q,% = 7.1Hz, 2H, OCH,CHjz), 3.18 (s, 1H CH,OH),
1.33 (t,3) = 7.2Hz, 3H, OCH,CH3). C1oH1505 (20423 gmol™). TLC: Rs (EtOAC/PE, 1:4)=
0.28. Smp = 48.8C.

Ethyl (3-oxopropynyl)-benzoatederivatives 2
Ethyl 4-(3-oxoprop 1-yn-1-yl)benzoatg2a)

= Yo Synthesis GP-8, reaction scale: 210mmol of alcohol 1la.

o Isolation by column chromatography (PE/EtOAc, 10:1).
t

o Ss11




Compound2a has been described by Moser, Lu, Patten, Wang, Kasar, Kaldor and Patterson
[25].

Red solid,yield: 3.49g, 17.3mmol, 82%. 'H NMR (600 MHz, Chloroforred) & = 9.45 (s,
1H, CHO), 8.08 (d,*J = 8.4Hz, 2H ar-2-H, ar6-H), 7.67 (d,J = 8.3Hz, 2H, ar-3-H, ar5-
H), 4.40 (q,3) = 7.1Hz, 2H, OCH,CHs), 1.41 (t,°J = 7.1Hz, 3H, OCH,CH3). Ci2H1005
(20221 gmol™?). TLC: R (EtOAC/PE, 1:1) = 0.78.

Ethyl 3-(3-oxoprop-1-yn-1-yl)benzoatg2b)

O P SynthesisGP-8, reaction scale: 532mol of alcohol 1b. Isolation
7

EtO by column chromatography (PE/EtOAc, 10:1).

Dark red oil, yeld: 91.3mg, 452 nmol, 85%. *H NMR (300 MHz, Chloroforred) Ui = 9.44 (s,
1H, CHO), 8.28 ¢d, “J = 1.7 Hz, *J = 1.4Hz, 1H, ar2-H), 8.16 (ai, °J = 7.8Hz, “J= 1.4 Hz,
1H, ar6-H), 7.77 (d, 3 = 7.7Hz, *J = 1.4 Hz, 1H, a®-H), 7.50 @d, 3J = 7.8Hz, °J =
7.7Hz, 1H, ar5-H), 4.40 (q,%) = 7.2Hz, 2H, OCH,CHs), 1.41 (t,%) = 7.1Hz, 3H,
OCH,CH3). C12H1¢03 (20221 g mol™). TLC: Ry (EtOAC/PE, 1:1)F 0.77.

Ethyl (tert-butylsulfinyl)imino)propynyl)benzoate derivatives 3
Ethyl (R,E)-4-(3-((tert-butylsulfinyl)imino)prop-1-yn-1-yl)benzoatg3a)

0 Synthesis:GP-2, reaction scale: 17./mmol of alcohol2a
= \N/S"”% and T.0mmol of (R)-1. Isolation by column

EO chromatographyPE/EtOAc, 4:1).

O Yellow solid, yield: 1.72g, 8.89mmol, 52%. 'H NMR

(300MHz, Chloroformd) Ui = 8.06 (d,%J = 8.6 Hz, 2H, a2-H, ar6-H), 8.04 (s, 1H, EIN),
7.64 (d,%) = 8.6 Hz, 2H, ai3-H, ar5-H), 4.39 (q,% = 7.1Hz, 2H, OCH,CHs), 1.40 (t,°J =
7.1Hz, 3H, OCH,CH3), 1.27 (s, 9H, SC(B3)3). **C NMR (126MHz, Chloroformd) & =
165.8(CO,CH,CHs), 147.9(CHN), 1326 (arC-3, arC-5), 131.9(ar-C-1), 1298 (arC-2, ar
C-6), 125.2(ar-C-4), 98.9(C™HCI C g 87)4(C™HCI Car), 616 (CO:CHy), 59.0 (SC(CHs)3),
22.7(SC(CHa3)3), 14.4 (CQCH,CHs). C16H1gNO3S (30539 g mol™Y). MS(ES|): m/z= 328.103
(328.0983 [MNa]"), | 8 =-149.1(c = 0.%2; CHCl). IR(ATR): [cm™] = 2980-2868 (w,

NH, C-H), 1717 CO,Et), 1220 (S=O)TLC: R; (EtOAC/PE, 1:4) = 0.38.
S12



Ethyl (R E)-3-(3-((tert-butylsulfinyl)imino)prop-1-yn-1-yl)benzoatg3b)

Synthesis:GP-2, reaction scale: 448mol of aldehyde2b

¢}
0 S-S -
=~ N and 450mol of (R)-1. Purification by column
EtO
chromatography (PE/EtOAR2;1).

Red fluid liquid, yeld: 110mg, 359umol, 80%. *H NMR (300MHz, Chloroformd) ti = 8.24
(s, 1H, ar2-H), 8.08 (d,2J = 7.9 Hz, 1H, a6-H), 8.01 (s, 1H, EN), 7.73 (d,3) = 7.7 Hz,
1H, ard-H), 7.45 @d, %3 = 7.8Hz, %) = 7.8Hz, 1H, ar5-H), 4.37(q, °J = 7.1 Hz, 2H,
OCH,CHz), 1.38 (t,%) = 7.1Hz, 3H, OCH,CH3), 1.25 (s, 9H, SC(83)3). CieH1dNOsS
(30539 g mol™).

Ethyl benzoate substitutedpropargylamine derivatives 4
Ethyl 4-(3-((tert-butylsulfinyl)amido)but 1-yn-1-yl)benzoatg4a)

Methyllithium (1.6M in Et,O, 3.0mL, 2.1g, 2.6mmol, 3.5equiv)or MeMgBr @ M in Et,0,
0.5mL, 0.4 g, 14 mmol, 1.4equiv)was added dropwis® tndeeply purple solution of imine
3a (210mg, 0.69mmol, 10 equiv)and AlMe; (25 % in n-hexane, 0.8L, 0.56g, 1.9mmol)

at -70 °C. The reaction mixture was stirred fér5h ati 30 °Cto 140 °C Then, EtOH
(15mL) was added and the crude mixture washed with an aqueowSl Nblution. The
agueous layer was extracted with@t(3 x 20mL) and the combined organic layers were
washel with brine and dried over N&O,. After evaporation of the solvent, the crude product

was purified by preparative HPLC to yield racemic propargylamine in form of a yellow solid.

Yellow solid, yield (nucleophile = MeLi): 8.6ng, 4%, dr = 52:48.Yield (nucleophile =
MeMgBr): 14.5 mg, 10 %dr = 51:49.

Ethyl 4-((9-3-(((R)-tert-butylsulfinyl)amido)but1-yn-1-

= O

: I
Z ”/S"”% yl)benzoate *H NMR (600MHz, Chloroformd) & = 7.96
EO (d, %3 = 8.5Hz, 2H, ar2-H, ar6-H), 7.68(d, °J = 86 Hz,
S 1H, ar-3-H, ar-5-H), 4.48 (9,) = 6.8 Hz, 1H, @H), 4.37

(q,3J = 7.1Hz, 2H,OCH,CHs), 1.60 (dd2J = 6.8Hz, *J =
1.0 Hz, 3H, CHCH3), 1.39 (t,3] = 7.2Hz, 3H,0CH,CH3), 1.25 (s, 9H, SC(83)3). °C NMR
(151MHz, Chloroformd) U = 166.2 CO.Et), 132.8 &4-C-3, arC-5), 131.7 &r-C-1), 129.5
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(arC-2, arC-6), 128.5 GrC-4), 92.5 C'CI C } 83.5 C'CI Car), 61.3 OCH,CHs), 56.2
(SCMey), 442 CY, 24.0 CYCHs), 22.6 (SCCHa)s), 14.4 OCH,CHs). Ci7HpaNOsS
(32144 g mol™). MS(ESI): m/z= 322.25(32244 [M+H] ). IR(ATR): [cm™] = 3268 31%
(NH), 2980 2866 (CH), 1714 (CgEt), 1290 (S=0).

o} Ethyl 4-((R)-3-(((R)-tert-butylsulfinyl)amido)but 1-yn-1-
= ’S"/f yl)benzoate 'H NMR (600MHz, Chloroformd) ti = 7.96
(d, 33 = 8.3Hz, 2H, ar2-H, ar6-H), 748 (d, % = 8.5Hz,

EtO y
2H, ar-3-H, ar5-H), 4.41 (q,%) = 6.6Hz, 1H, CH), 4.37

O

(q, %3 = 7.1Hz, 3H, OCH,CHs), 1.55 (d,%J = 6.5Hz, 3H,
CYHCH3), 1.39 (t,%] = 7.2Hz, 3H,0CH,CH3), 1.24 (s, 9H, SC(83)s). °C NMR (151MHz,
Chloroformd) U = 147.6 CO,Et), 131.8 (aC-3, arC-5), 130.2 (aC-1), 129.5 (aiC-2, ar
C-6), 127.4 (aC-4), 92.8 (¢CI Car ) , Ycdcar), 8.8(OCH.CHs), 56.2 (£(CHs)s),
43.6 CY, 26.9 (CHCHa), 22.7 (SCCH3)3), 14.4 OCH,CHs). C17H2sNOsS (32144 g molY).
MS(ESI) m/z= 322.25(32244 [M+H] ). IR(ATR): [cm™] = 3268 3195 (NH), 2980- 2866
(CH), 1714 (CGE), 1290 ().

Ethyl 3-((R)-3-(((R)-tert-butylsulfinyl)amido)-4-methylpertl-yn-1-yl)benzoatg4b)

Isopropylmagnesium bromid@ M in THF, 4 equiv) was added dropwise to a solution of
imine 3b and T{OiPr), in THF at1 78 °C The raction prgresswas monitored by analytical
HPLC. After complete consumption of the starting material, the reaction was quenched by the
addition of asaturated\NH,ClI solution.Et,O was added, the layers separated and the organic
layerwaswashed with a KHS, (5%) solution.The aqueous layers were extracted witfOEt

and the combined organic layers were dried oveiSBa The solvent was evaporated in

vacuo and the crude product purified by preparative HPLC.

\:/O \/O

k PrMgBr _
r /S'/ O 7 S:
Ti(O'Pr N~ Sy
e T . N
THF, -78°C EtO
3b
4b

4c

The relation of4b/4c was 6:4. In 4c, ester and imine were both substituted. So, the

chemoseletivity of imine/estewas71:29
S14



Ethyl 3-((R)-3-(((R)-tert-butylsulfinyl)amido)-4-methylpentl-yn-1-yl)benzoatg4b):
~ o Yellow oil, yield: 8.0mg, Zumol, 13%, dr=991.
i@/uzsvf IH NMR (600MHz, Chloroformd) @i = 8.08 €d, %) =
EtO 1.5Hz,%) = 14 Hz, 1H, ar2-H), 7.98 (did, 3J = 7.9Hz, *J
= 1.5Hz,%J = 14 Hz, 1H, ar6-H), 7.60 (did, 3J = 7.7Hz,
43=1.4 Hz,"J=1.4 Hz,1H, ar4-H), 7.39 (tdJ = 7.8Hz, 33 = 7.8Hz, 3= 0.6 Hz, 1H, ar5-
H), 4.39 (q,%] = 7.2Hz, 2H, OCH,CHs), 4.25 (, 3J = 4.2Hz, 1H, CH), 3.39 (m, 1H,
CHNH), 2.05 (pd,’J = 6.7Hz, 3J = 4.9Hz, 1H, CCH(CHa)), 1.40 (t,%] = 7.1Hz, 3H,
OCH,CH3), 1.26 (s, 9H, SC(83)3), 1.10 (d,%) = 6.7Hz, 3H, CHCHCH3), 1.09 (d,%] =
6.7Hz, 3H, CHCHCH3). 3CNMR (126MHz, Chloroformd) U = 166.1 CO,CH,CHs),
136.0 (afC-2), 132.9 (aC-6), 130.9 (aiC-1), 129.4 (aiC-4), 128.5 (aiC-5), 123.3 (aiC-3),
87.7 (&l c-ar), 85.2 (&CI C-ar), 61.4 OCH,CHa), 56.3 (£(CHs)s), 54.7 CY), 34.4
(CYCH(CHa)y), 22.7 (SCCH3)s), 19.6 CHsCHCH3), 17.4 CHyCHCHa), 14.5 OCH,CHg).
C1oH27/NOsS (34949 g mol®). MS(ESI): m/z= 372.3(372.16 [M+Na]"). 4 =27.7(c=
0.4;CHCL). IR(ATR): [cm™] = 3255 (NH), 2961 2872 (GH), 1717(CO,Et), 1292 (S=0).

Side-product

(R)-N-((9-1-(3-isobutyrylphenyh4-methylpentl-yn-3-yl)-tert-butylsulfinamide(4c):

Yellow oil, yield: 55mg, Bpmol, 9%. HNMR

\_/ o

H I
Q _ ”Sf (600MHz, Chloroformd) i = 8.07 @id, “J = 1.4Hz, %) =
1.4Hz, 1H, ar2-H), 7.97 €id, %3 = 7.9Hz, “J = 1.4Hz, 1H,
ar6-H), 7.59 (@, % = 7.7Hz, “J = 1.4Hz, 1H, ard-H),

7.38 (dd,®J = 8.2Hz, %J = 7.2Hz, 1H, ar5-H), 526 (sept 3J = 63 Hz, 1H, COCH(CHa),),
4.38 (m, 1H, C™H), 4.25 @, 3] = 4.2Hz, 1H, C"HNH), 2.05 (m, 1H, C'CH(CHs),), 1.38(d, *J
= 6.2Hz, 3H, COCH(H3),), 1.36 (d, 3J = 6.2Hz, 3H, COCH(MH3),), 1.27 (s, 9H,
SC(MH3)3), 1.10 (4 3J = 66 Hz, 3H, C"HCHCH3), 1.09 (d 3J = 6.7 Hz, 3H, C'HCHCH3).
CooH20NO,S (34752 g molY). MS(ESI): m/z= 348.41(34820 [M+H]"). IR(ATR):  [cm™Y] =
3395 3275 (NH), 2962 2870 (GH), 1673 (CCPr), 1201 (D).
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Chiral aldi mines5
(SE)-N-Ethylidene2-tert-butylsulfinamide 6a)

O SynthesisGP-1, reaction scale: 16 #mol of sulfinamide(S)-1. In contrast to

S = .. . . .
ﬁ\‘ S N~ | other imine condensations, é\equivalents of thacetldehyde are necessary

due to its low boiling pointThe Lewis acid Ti(OEf)was replaced by MgSO
(5 equiv) and the reaction was carried out 2@°C overnight. Purification by column
chromatography (PE/EtOAc, 4:1 or,8). Compoundba has been first described by Ferreira,
Audouin and Cheml§26].

Colourless, viscous gijield: 1.95g, 133 mmol, 81%. *H NMR (500MHz, Chloroformd) i
= 8.08 (9,°J = 5.1Hz, 1H,CHN), 2.23 (d,3J = 5.1Hz, 3H, QNCH3), 1.19 (s, 9H, C(83)3).
¥CNMR (126MHz, Chloroformd) & = 166.1 CHN), 56.7 CMes), 22.5 C(CHa)s).
CsH1aNOS (147.24mol"). MS(ESI): m/z= 170.0 (170.06 [M+N4d). TLC: R (PE/EtOAc,
4:1) =0.3

(SE)-N-(2-Methylpropylidere)-tert-butylsulfinamice (5b)

0 SynthesisGP-1, reaction scale: 1.nmol of sulfinamidgS)-1. In contrast
ﬁ\“S\NA( to other imine condensations, two equivalents ofisbbutyaldehyde are
necessy due to its low boiling pimt. Imine5b was achieved in pure form

and not further purified. Compounth was first described by Tang and Ellm{@a].

Yellow viscous oil, yield: 0.29, 1.5mmol, 90%. 'H NMR (600MHz, Chloroformd):
U=7.98ppm (d,°J=44Hz, 1H, CHN), 2.71(m, 1H, CH(CHs),), 1.18 (s, 9H, C(El3)s),
1.17 (d,%) = 69Hz, 3H, CH(GHs),), 1.16 (d 3J = 6.8Hz, 3H, CH(CH3),). *CNMR
(126MHz, Chloroformd) U = 173.7 C=N), 56.6 (£(CHs)s), 35.0 CH(CHs),), 22.4
(SC(CHs)3), 19.0 (CH3)HC(CHs)), 19.0 (CHs)HC(CHs)). CgH:1,NOS (175.29gmol™).
| =230.2 ¢ = 2.28 CHCL). TLC: R; (PE/EtOAG 2:1) = 0.28.

(SE)-N-(3-Methylbutylidenetert-butylsulfinamide(5c)

10.0mmol of isovaleraldehydeNo further purification of the crude

O /\)\ Synthesis:GP-1, reaction scale: 8.3@mol of sulfinamide(S)-1 and
ﬁ\‘s\ =
YN
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product was necessary. Compouswwas first decribed by Staas, Savage, Homnick, Tsou
and Ball[28], as well as Ye, He and Zha[#].

Colourless, viscous gilield: 1.46g, 7.69mmol, 92%. *H NMR (300MHz, Chloroformd):
U=28.02(t, 3J=5.2Hz, 1H, CHN), 2.43-2.36 (m, 2H, CNCH,), 2.8 (m, 1H, (HC),CH),
1.17(s, 9H, S(C(®13)3), 0.98(d, *J = 6.9Hz, 3H, (CH3)HC(CH3)), 0.95(d, 33 = 7.3Hz, 3H,
(CH3)CH(CHs)). CoHioNOS (189.3ymadl™). | =276.3 € = 2.09 CHCls). TLC: R
(PE/EtOAC, 2:1) = 0.67.

(SE)-N-(Cyclohexylmethylenejert-butylsulfinamide(5d)

0 Synthesis:GP-2, reaction scale: 12.6&mol of sulfinamide(S)-1 and
ﬁ\“S\Né\% 13.9mmol of cyclohexanecarbaldehyde Isolation by column

chromatography (PE/EtOAc, 4:1). Compousttihas been first described
by Prakash, Mandal and OI§30].

Colourless crystalline solid, vyield: 2.686 12.15mmol 96%. ‘HNMR (300MHz,
Chloroformd) U = 7.91 (d,3J = 4.5Hz, 1H, CHN), 2.41 (m, 1H, cy-1-H), 1.83 (ddd?2J =
9.6Hz, %) = 4.7Hz, % = 4.2 Hz, 2H,cy-2-H, cy-6-H), 1.781.69 (m, 2H,cy-3-H, cy-5-H),
1.62(m, 1H,cy-4-H), 1.3%1.17 (m, 5H,cy-5-H, cy-3-H, cy-4-H, cy-6-H, cy-2-H), 1.13 (s,
9H, C(CH3)3). *C NMR (75MHz, Chloroformd) i = 172.7(CHN), 565 (C(CHs)s), 441
(cy-C-1), 294 (cy-C-2, cy-C-6), 25.9 £y-C-4), 25.4(cy-C-3), 254 (cy-C-5), 224 (C(CHa)3).
C1H21NOS (215.36mol"). MS(El): m/z= 238.0 (238.12 [M+N4d). IR(ATR): ’ [cm™] =
2924 (C-H), 2851 (C-H), 1613 (QN), 1606 (SO), 14511359 1185, 1076%C), 967, 584.

(SE)-N-(2,2-DimethylpropylideneXert-butylsulfinamide(5e)

0 Synthesis: GP-2, reaction scale: 36.mmol of sulfinamide (S)-1 and
ﬁ\“S\Né\ﬁ 36.5mmol of pivalaldehyde.Reaction was monitored by TLC. Reaction

time wasincreased to d, due to the low reactivity ofert-butanal.
Purification by column chromatography (EtOAc/PE, 1:4). Compotachas been first
described by Liu, Cogan, Owens, Tang and EIllIfi3&n

Colourless oil, yield: 1.25g, 6.575mmol, 18%. *H NMR (500MHz, Chloroformd) i =

7.87 (s, 1H CHN), 1.13 (s, 9H SC(MH3)3), 1.10 (s, 9H CIC(CH4)3). *C NMR (126MHz,
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Chloroformid) & = 175.7(CHN), 566 (SC(CHs)s), 38.0(C"C(CHy)s), 26.7(CYC(CHa)3), 224
(SC(CHa)3). CoH1NOS (18932 g mol™), MS(ESI): 190.1264 (190.12601 [M+H] TLC: R
(PE/EtOAC, 4:1) = 0.63.

(9-N-((E)-((35,55 79-Adamantaril-yl)methylenejtert-butylsulfinamide(5f)

Synthesis: GP-2, reaction scale:4.20 mmol of sulfinamide (S)-1 and

o 4.06 mmol of adamantyll-cartaldehyde. Purification by column

ﬁ\\é\N/ chromatographyPE/EtOAc, 4:1).

Colourless crystalline solid, yield: 48ng, 1.70mmol, 42%. ‘H NMR
(500MHz, Chloroformd) & = 7.64 (s, 1H CHN), 1.90 (d, 2J = 25.1Hz, 3H,
CNC(CH,CHCH,)3), 1.64 (d,2J = 15.1 Hz, 13HCNC(CH,CHCH>)3), 1.57 (d,) = 11.8Hz,
3H, CNC(CH,CHCH,)3), 1.04 (s,9H, SC(MH3)3). *C NMR (126MHz, Chloroformd) & =
174.9(CHN), 562 (SC(CHs)3), 399 (CNC(CH,CHCHy,)3), 39.0 (CNC(CH,CHCH,)3), 36.4
(C'C(CH,CHCH,)s), 277 (CC(CH,CHCHy)s), 22.1 (SCCHas)s). CisHxsNOS
(267.43gmol ™), MS(ESI): m/z= 268.1733 (268.730 [M+H]). TLC: R (PE/EtOAC,10:1) =
0.24.

(R,E)-N-(3-(Methylthio)propylidenel}ert-butylsulfinamide(5g)

o} Synthesis:GP-2, reaction scale: 36.mmol of sulfinamide(R)-1 and

%S\Né\/\s/ 19.85mmol of 3-(methylthio)propanal The crude product was

purified by column chromatography (EtOAc/PE, 1:4). Compobad
has been first described by Gross, Heuser, Ammerkril@en and Bacli31l] and Yao and
Yuan[32].

Slightly yellow oil, yield: 3.663g, 17.67mmol, 89%, *H NMR (300 MHz, Chloroforred) ti =
8.03 (t,%J = 3.4 Hz, 1H,CHN), 2.802.73 (m, 4H, SE,CH,), 2.07 (s, 3H, SHj3), 1.15 (s,
9H, SC(®H3)3). *C NMR (75MHz, Chloroformd) ti = 1675 (CHN), 569 (SC(CHs)3), 35.7
(CNCH,), 29.6 CH2SCHs), 22.4 (SCCHs)3), 157 (SCHs). CsH1/NOS, (20735 g mol™).
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(9-N-(2-Phenylethylides)-tert-butylsulfinamice (5h)

o /\/@ Synthesis:GP-2, reaction scale: 4.18&mol of sulfinamide(S)-1 and
N 5.40mmol of phenylacetaldehydePurification of 5h by column

chromatography (DCM). Compourteh has been first described by
Liu, Cogan, Owens, Tang and Ellma&h.

Yellow oil, yield: 593mg, 2.66 mmol, 64&6. *H NMR (500MHz, Chloroformd): ti = 8.13 (t,
%)= 5.2Hz, 1H,CHN), 7.31 (m, 2H, ar2-H, ar6-H), 7.287.20 (m, 3H, aB-H, ar4-H, ar-5-
H), 3.85 (ddJ = 15.1Hz, 3J = 5.2Hz, 1H, QNCH,), 3.80 (dd*J = 15.1Hz, 3J=5.2Hz, 1H,
CNCH>), 1.18 (s, 9H,SC(CH3)3). Ci2H17NOS (223.33 mol™). TLC: R (DCM) = 0.28.
| =271.0 € = 1.0; CHCLy).

(9-N-(Benzylidere)-tert-butylsulfinamice (5i)

o Synthesis:GP-1, reaction scale: 8.3thmol of sulfinami@ (S)-1 and
ﬁ\“S\N&\Q 12.5mmol of benzaldehydeThe cude product was obtained in pure

form. No further purification was necessary for the further conversions.

Compoundbi was first described by Ruano, Fernandez, Catalina and[€311z

Yellow oil, yield: 1.72g, 8.23mmol, 99%. *H NMR (500MHz, Chloroformd): U = 8.59 (s,
1H, N=CH), 7.867.85 (m, 2H,ar-2-H, ar-6-H), 7.547.46 (m, 3H,ar-3-H, ar-4-H, ar-5-H),
1.27 (s, 9HSC(CH3)3). C11H1sNOS (209.31g mol™). | =124.4 ¢ = 1.0; CHCly).

(S2)-N-((Pentafluorophenyl)methylenejert-butylsulfinamice (5))

Synthesis:GP-2, reaction scale: 9.0mol of sulfinamide(S)-1 and

o) F
Il
ﬁ\“S\N/ F 9.0mmol of pentafluorobenzaldehyd€ompoundsj was purified by
F F| column chromatography (PE/EtOAc, 4:1).
F

Colourless highly viscous oil, vield: 2.3y, 7.92mmol, 8%. 'HNMR (300MHz,
Chloroformd) U = 8.72 (s, 1H CHN), 1.28 (s,9H, SC(tH3)3). FNMR (282MHz,
Chloroformd) U = -139.9(dt, 3Jer = 19.0Hz, “Je= = 6.3Hz, 2F, as2-F, ar6-F), -147.2(it, °J
= 20.8Hz, *Jpr = 4.9Hz, ar4-F), -160.8 (dd.>J = 20.7Hz, 3Jr = 12.7Hz, ar3-F, ar5-F).
¥C NMR (126MHz, Chloroformd) i = 1514 (d, Jcr = 2.7Hz, CHN), 1464 (d, “Jcr =
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260.9Hz, arC-3, arC-5), 1436 (d, *Jcr = 261.2Hz, arC-4), 138.0 (d, ek = 255.2Hz, ar
C-2, arC-6), 109.7 (dd, 2er = 11.0Hz, %J = 7.0Hz, arC-1), 587 (C(CHa)3), 227
(SC(CHs)3). C11H10FsNOS (29926 g mol™). ESI: m/z= 322.0306 $220301[M+Na]"). TLC:
R (PE/EtOAc, 6:1) = 0.56.

(SE)-N-(2,2,2Trifluoroethylidenejtert-butylsulfinamicde (5k)

O The preparation of 2,2Rifluoroacetaldehyde was carried out as désct
ﬁ\“S\N¢\CF3 in the dissertation of Gerhard Greig¢B4]: Fluoral hydrate (75 %,

55.9mmol) was placed under argon atmosghier a closed vessel, which is
linked by aClaisen condenser to a vessel with mallarsieves 8 A), cooled to7 78 °C
Concentrated sulfuric acid (¥0L) was added dropwise to the fluoral hydratenl§ via
dropping funel and the solution was heated to °@ The developing

2,2, 2trifluoroacetaldehyde was condensed in the cooled flask, where its mass was determined
(2.08g, 21.2mmol).

To the condensed 2,2t@ifluoroacetaldehyde, an equimolar amount &)-tért-butyl
sulfinamde (5)-1 (2.57g, 21.2mmol) was dded in one portion. The mixture was diluted
with dry toluene (20nL) and stirred for 48 at rt. The suspension was filtered undegarx
atmosphere through a frit and the solution of inbkevas stored under gonatmosphere for

subsequent reactions.

Imine 5k is formed as intermediate without isolation, as first described by Truong, Menard
and Dion[35].

(§2)-N-(2,2,2TrichloroethylideneXert-butylsulfinamice (51)

C Chloral hydrate was converted to the aldehyde, chloral, following the

ﬁ\“S\Né\CCL@ description of Ull manods Enc@a:l opedi
Chlord hydrate (5.0Qy, 30.25mmol, 1equiv)was placed in a two neck

flask with a column, filled withlCaCL and which is attached to a claisen condenser, leading to
another flask, cooled ®078 °C P,Os (4.299, 15.1mmol, 0.5equiv)was added to the chloral
hydrate in one portion through the second neck. The mixture was melted@tad@ then
heated up tal20°C. The developing gas was lead through the ¢€a@t distilled (T =
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approximatelyl00°C) into the precooled flask, where the chloral was quantified @.46
30.25mmol). Molecular sieves (48, 15g) and an equi mol ar amount
sulfinamide(S)-1 (3.65g, 30.0mmol) was added and the reaction mixture was suspended in
toluene (30mL). After full conversion (@, monitored by TLC), the solid components were

filtered through a pad of silica g@PE/EtOAc, 10:1)and the solvent was evaporated under

reduced pressure to yield imiBkein pure form.

Slightly yelow oil, yield: 6.56g, 26.2mmol, & %. *H NMR (500MHz, Chloroformd) t =
7.98 (s, 1H CHN), 1.25 (s, 9H SC((Hs)3). *C NMR (126 MHz, Chloroformd) Ui = 1596
(CHN), 93.0 (CkC), 59.3 (SC(CHs)s), 22.6 (SC(CHa3)3). CsH1oClsNOS (25056 g mol™).
TLC: R (PE/EtOAC, 4:1) = 0.72.

(SE)-N-(2-(Trityloxy)ethylidenejtert-butylsulfinamide (5m)

2-(Trityloxy)ethare-1-ol

A solution of titylchloride (5.01g, 18.0mmol, 1equiv)in DCM (20mL)

Ph
Ho/\/o\kPh
was added dropise to a solutionof ethanel,2-diol (3.02mL,

Ph
54.0mmol, 3equiv) DMAP (0.22mL, 1.8mmol, 0.1equiv)and EtN (5.05mL, 18.0mmaol,

1 equiv) in DCM (120mL). The reaction mixture was stirred for B8at rt. Then, KO

(100mL) was added. The phases were separatetlithe aqueous layer was extracted with
DCM (2 x 100mL). The combined organic layers were washed with brine, dried oy&la
and the solvent was evaporated under reduced pressure. The crude product was purified by

column chromatography (PE/EtOAc, 4:1)

Colouless crystalline solid, vyield: 4.% 155mmol, 86%. HNMR (500MHz,
Chloroformd) U = 7.45 (d,2J = 7.2Hz, 6H, ar2-H, ar6-H), 7.31 (1,3 = 7.5Hz, 6H, ar3-H,
ar5-H), 7.25 ¢, °J = 6.7 Hz, 3H, ar4-H), 3.78 3.72 (m, 2H, E®,CH,OH), 3.27 (t,°J =
4.8Hz, 2H, GCH5), 1.93 (t,J = 6.2 Hz, 1H,-OH). *C NMR (126 MHz, Chloroformd) U =
143.9 (arC-1), 128.7 (aiC-2, arC-6), 127.9 (aiC-3, arC-5), 127.1 (aiC-4), 86.7 (PKC),
64.8 PhCOCH,), 62.4 CH,0H). Co1H2¢0; (30439 g mol™), MS(ESI): m/z= 327.2 82714
[M+Na]"). IR(ATR): Ofem™] = 3383(0OH), 3057 &-CH), 2946 (CH), 1448 (CGH), 1100 (G
O-C). Smp 99°C. TLC: R; (PE/EtOAc,1:1) = 0.44.

S21



2-(Trityloxy)acetaldehyde

_ 0. Ph | SynthesisGP-8, reaction scale: 15mmol of 2-(trityloxy)ethart1-ol. The
0" > \kPh

Ph crude product wagurified by filtration through a pad of silica gel

(PE/EtOAC, 10:1).

Yellow oil, yield: 3.16g, 10.5mmol, 67%. *H NMR (500MHz, Chloroformd) U= 9.50 (t,°J
= 1.2Hz, 1H, GHO), 7.47 (m, 6H, ar-2-H, ar-6-H), 7.33 (m, 6H, ar-3-H, ar-5-H), 7.27 (m,
3H, ar-4-H), 3.86 (d,2J = 1.2Hz, 2H, (H,). Cx1H150, (302.37g mol™). IR(ATR): UHEm™] =
3056 fr, CH), 2974 (CH), 1729 (CHO), 1451a, C=C).TLC: R; (PE/EtOAc, 10:1) = 0.66.

(SE)-N-(2-(Trityloxy)ethylidene)tert-butylsulfinamide (5m)

o oh SynthesisGP-2, reaction scale: 7.imol of sulfinamide(S)-1 and
ﬁ\“S\Né\/O\fPh 7.13mmol of 2-(trityloxy)acetaldehydePurification of the crude
Ph

product by filtration throuly a short pad of silica gel (PE/EtOAc,
4:1).

Coloutless, crystalline solid, yield: 1.3f 3.35mmol, 47%. ‘HNMR (500MHz,
Chloroformd) ti = 8.19 (t,%J = 3.3Hz, 1H,CHN), 7.58 (d,’J = 8.0Hz, 6H,ar-2-H, ar-6-H),
7.38 (t,%) = 7.6Hz, 6H, ar-3-H, ar-5-H), 7.32 (t,%) = 74 Hz, 3H, ar-4-H), 4.17 (t,°J =
3.7Hz, 2H, ), 1.28 (s, 9H,SQ(CH3)s). *CNMR (126 MHz, Chloroformd) U = 166.9
(CHN), 143.4 (aiC-1), 128.6 (aiC-2, arC-6), 128.0 (aiC-3, arC-5), 127.3 (aiC-4), 87.4
(PhC), 66.4 C(CHs)s), 60.4 CH.), 22.4 SQ(CHs)s). CosHaNO,S (40556 g mol™),
MS(ESI): m/z= 428.2 (42817 [M+Na]"). TLC: R; (PE/EtOAc, 4:1) = 0.65.

(R,E)-N-(2-(Benzyloxy)ethylidenejert-butylsulfinamide(5n)

o Q SynthesisGP-2, reaction scale: 4.28mol of sulfinamidgR)-1
I
Qrsx,\f\/o and 4.3mmol of 2-(benzyloxy)acetaldehydePurification by

column chromatographyEtOAC/PE, 1:4) Decomposition was

observed vidH NMR spetroscopy after H. Compoundn has been first described Bgng,
Volkman and Ellmarf37].
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Slightly yellow oil, yield: 869mg, 3.43mmol, 81%. *H NMR (300MHz, Chloroformd) U =
8.12 (t,°J = 3.2Hz, 1H, CHN), 7.387.29 (m, 5H arH), 4.63 (s, 2HPhH.,), 4.40 ¢, 3J =
3.2Hz, 2H CNCH,), 1.21 (s,9H, SC(H3)3). Ci1aH1dNOS (25336gmol™?). TLC: R
(EtOAC/PE, 1:4) =0.34  =180.5(c = 1.43;CHCl).

(9-N-(2-(Allyloxy) ethylidenejtert-butylsulfinamide(50)
2-(Allyloxy)acetaldehyd

Silica gel adsorbe®odium periodate wagsrepared according to the descriptionRaith and
Stark [38]: Under sirring, Silica gel (5g) was added to a solution of Nal@1.29g,
6.03mmol) in HO (2.5mL) at 70°C. The water was evaporated in vacuo and the crude

product was dried in atesiccatoover RBO:s.

2-(Allyloxy )acetaldehyde was prepared as described agmkEnn and

04\/0\/\

Kazmeier [39]: To a suspension of silica gel adsorbed Nal®g,
2.88mmol) in absolute DCM (7.51L), a solution of allyloxyl,2-propanediol (220ng,
1.64mmol) in absolute DCM (6nL) was added dropwise. Thieaction mixture was stirred

for 2h at rt and then filtered through a pad of silica gel. The silica gel was washed with DCM
and the solvent was evaporated under reduced pressure to yield alloxyacetaldehyde in pure

form.

Yellow oil (crude product)yield: quant.*H NMR (500MHz, Chloroformd): ti [ppm] = 9.74
(s, 1H, G10), 5.92 (m, 1H, E=CH,), 5.32 (dddd?J = 1.6Hz, *J = 1.4Hz,2) = 1.4Hz, %) =
17.2Hz, 1H, CH=HCHpg), 5.26 (dddd®J = 1.4Hz, “J = 1.3Hz, 2J = 1.2Hz, 3J = 10.4Hz,
1H, CH=H:CH3), 4.1%4.09 (m, 4H, ®&,-O-CH). CsHgO, (100.12 gmol™).

(9-N-(2-(Allyloxy) ethylidenejtert-butylsulfinamice (50)

O SynthesisGP-1, reaction scale2.7 mmol of sulfinamidgS)-1 and

ﬁ\\‘S\NNO\/\ 2.58mmol of 2-(allyloxy)acetaldehydeThe reaction mixture was

dissohed in THF (4mL) and the reaction time was stretched ta 8
Purification by column chromatography (PE/EtOAc, 4:1).
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Yellow oil, yield: 0.125g, 0.620 mmol, 2486. *H NMR (500MHz, Chloroformd): ti [ppm] =
8.10 (t,3J = 3.2Hz, 1H,CHN), 5.91 (m, 1H, G=CH,), 5.30 (dddd®J = 1.6Hz, *J = 1.5Hz,
3J=17.2Hz, %)= 1.6 Hz, 1H, C=HCHp), 5.23 (dddd?J = 1.6Hz, *J = 1.5Hz, 3] = 10.5Hz,
2J = 1.4Hz, 1H, C=HCH3), 4.39 (dd3J = 3.1Hz, 2J = 16.4Hz, 1H,CHNCH,0), 4.36 (dd,
%) = 3.2Hz, 4 = 16.3Hz, 1H, CHNCH,0), 4.104.08 (m, 2H,CH,CH=), 1.20 (s, 9H,
SC(H3)3). *C NMR (125MHz, Chloroformd): U [ppm] = 166.9 CHN), 133.9 CH=CHy),
118.2 (CH€H,), 72.4 CH,CH=), 71.4 CH,0), 57.1 SCMes), 22.5 GC(CHs)s).
CoH17/NO,S (203.30y mol™). MS(ESI): m/z= 204.0 (204.31N1+H]"). TLC: R; (PE/EtOAC,
4:1) = 0.34.| =232.3 ¢= 1.2 CHCL).

(R,E)-N-(2-(Benzylthio)ethylidene}ert-butylsulfinamide bp)

The synthesis of all preczors of5p was carried out as described Bydanko, Gulevich and
Nenajdenkd40].

Phenylmethanethiolvas synthesed as described b¥hdanko, Gulevich andNenajdenko

[40]. Brown fluid, yield: 9.106y, 73mmol, 56%. ‘H NMR (300MHz,
H3v© Chloroformd) 0 = 7.45-7.43 (m, 4H, ar2-H, ar3-H, ar5-H, ar6-H), 7.3%
(m, 1H, ar4-H), 3.80 (s, 2H, €,), 2.00 (s, 1H, B). **C NMR (75MHz, Chloroformd) U =
141.1 (arC-1), 1286 (arC-3, arC-5), 128.0 (arC-4), 126.9(ar-C-2, arC-6), 289 (CH,).
C/HgS (12420 g mol ™).

Benzyl(2,2dimethoxyethyl)sulfane

~0 Q Sodium (1.76, 73.3mmol, 1equiv) was dissolved in a solution of
\O)VS phenylmethylthiol (9.12, 73.3mmol, 1 equiv) in EtOH (38mL).

Afterwards, Kl (372ng, 2.24mmol, 3mol %) and chloroacetaldehyde dimethyl acetal

(84 mL, 73.3mmol, 1equiv) were added and the reaction mixture was heated Fotdb
80°C. After cooling down to rt, the suspension was filtered, the residue washed with EtOH
and the filtrate concentrated up under vacuum. The residue was diluted with VBatdr) (4

and washed with DCM (8 50mL). The combined organic layers were washed with brine,
dried over NgSO, and the solvent was evaporated. Purification of the crude product by

column chromatography (PE/EtOAc, 10:1) yieldehzyl(2,2dimethoxyethyl)sulfaein pure

S24



form. The synthesis of the title compound has been first describ2ddanko, Gulevictand
Nenajdenkd40].

Deeply yellow oil,yield: 9.39 g, 44.2mmol, 60%. 'H NMR (300MHz, Chloroformd) t =
7.387.30 (m, 4Har-2-H, ar3-H, ar5-H, ar6-H), 7.5 (m, 1H, ar4-H), 4.43 (1,3 = 5.5 Hz,
1H, CH(OCHs),), 3.80 (s, 2HarCH,), 3.36 (s, 6H CH(O5),), 2.61 (d,%J = 5.5Hz, 2H,
SCH,CH(OCH3),). C11H160,S (21231 g mol™?).

2-(Benzylthio)acetaldejde

Q Benzyl(2,2dimethoxyethyl)sulfang5.00g, 23.5mmol, 1 equiv) was
oS dissolved in HSQ, (0.5M, 21mL) and the solution was heated for

5.5h to 60°C. After cooling down to rt, a solution of saturated NaH®@s added until the
pH was neutral. Afterwardsthe solution was extracted with DCM (4 15mL). The

combined organic layers were dried over,8l@, and the solvent was evaporated under
reduced pressure to yieRd(benzylthio)acetaldehydi@ pure form. The synthesis of the title
compound has been fidescribed byhdanko, GuleviclandNenajdenkd40].

Deeply yellow oil,yield: 3.875g, 23.31mmol, ® %. *H NMR (300MHz, Chloroformd) ti =
9.43 (t *J = 3.4 Hz, 1H CHO), 7.3%7.27 (m, 5H CsHs), 3.64 (s, 2HarCH>), 3.09 (d %) =
3.4 Hz, 2H SCH,CHO). CgH100S (16624 g mol™).

(R,E)-N-(2-(Benzylthio)ethylidem)-tert-butylsulfinamide(5p)

o SynthesisGP-2, reaction scale24.0mmol of sulfinamide(R)-1
ﬂrg\Né\/SMQ and 23.34nmol of 2-(benzylthio)acetaldehyddPurification by
column chromatography (PE/EtOAc, 4:1). Compousp has

been fist described by Yao and Yu§32].

Brown oil, yield: 5.212g, 19.37mmol, 83%. *H NMR (300MHz, Chloroformd): ti (ppm)=
7.98 (t,%3=5.6Hz, 1H,CHN), 7.38-7.26(m, 5H, CsHs), 3.70 (s, 2H, PICH>), 3.34 ¢, 3J =
2.8Hz, 2H, STH)), 1.23 6,9H, C(H3)3). CraH1dNOS, (269.42g mol™).
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(SE)-N-(4-Cyanobutylidentert-butylsulfinamide(5q)
4-lodobutanl-ol

4-lodobutanrl-ol was prepared as described®gsanoNagasawayYamazaki, ShibuyaRark,
lwabuchi[41].

Ho S A solution of iodine (7.65@, 30.14mmol) in THF (50mL) was added
dropwise at OC to a rigorously stirred suspension of NaBB.568g, 15.01mmol) in THF

(80mL) over a period of B. The reaction mixture waalowed to warm up to rt overnight.

The deep purple solution was diluted with an aqueousS®asolution until it turned
completely colarless. The organic layer was separated, the aqueous layer extracted@ith Et
(3 x 75mL) and the combined organic lagedried over Ng5O,. Evaporation of the solvent
yielded the title compound, which had to be used quickly in further conversions because it
was observed to reform THF or polynseriWhen the title compound perishes, it starts to turn

brown or red.

Coloutdess oil vyield: 8.141g, 40.70 mmol, 686. 'H NMR (300MHz, Chloroformd)
U (ppm)= 3.663.60 (m, 2H, H@H,), 3.19(t, 3J = 6.9Hz, 2H, ICH,), 190-1.83(m, 2H,
HOCH,CH,), 1.8-1.59(m, 2H, ICH,CH). C4HslO (200.02 g mol™).

5-Hydroxypentaeritril

o™ ">CN To a solution of5-iodobutanl-ol (16.5g, 82.5mmol, 1 equiv) in dry
DMSO (75mL), solid NaCN (6.0, 124mmol, 1.5equiv) was added in small portions at
0 °C. The reaction pgresswas surveilled by NMR spectroscopy. It is instant and the title

compound as well as THF (®) are formed. After complete conversion, the reaction mixture
was diluted with water (78L) and extracted with D (5x 100mL). The combined organic
layers were washed with brine and dried ovesS@. Evaporation of the solvent yielded the

titte compound in pure form.

Slightly yellowoil, yield 3.596g, 36.3mmol, 52%. *H NMR (600MHz, DMSO-ds) U= 3.35
(t, 3=6.2Hz, 2H, HQCH,), 2.47(t, 31=7.0Hz, 2H, N CCH,), 1.%-1.50(m, 2H,
N CCH,CH,), 150-1.40(m, 2H, HOCH,CH>). *C NMR (151MHz, DMSO-ds) ti= 120.8
(C N), 59.6(HOCHy), 31.3(HOCH,CH,), 21.7 HO(CH,)-CH,), 16.2 (N CCH,). CsHoNO
(99.13 gmol™).
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5-Oxopentasnitrile

o7 ~~_CN| Synthesis:GP-8, reaction scale: 4312mol of 5-hydroxypentaeritril e.
Purification by filtration through a pad of silica gel (PE/EtOAc, 10:1).

Red oil, yeld 2.434g, 25.06mmol, 58%. '*H NMR (300MHz, Chloroformd) &i = 9.81 (s,
1H, CHO), 2.70 (t3J = 6.9 Hz, 2H, HC@H), 2.46 (t,J = 7.0 Hz, 2H, NCCH), 1.98 (p2J
= 6.9Hz, 2H, N CCH,CH>). CsH/NO (97.13g mol?).

(SE)-N-(4-Cyanobutylider)-tert-butylsulfinamide(5q)

¢} SynthesisGP-2, reaction scale25.1mmol of sulfinamidgS)-1 and
ﬁ\“S\NMCN 26.0mmol of S5oxopentanenitrile. The crude product was purified

by column chromatography.

Orange oil, jeld 4.02 g, 201 mmol, 80%. *H NMR (500MHz, Chloroformd): @i [ppm] =
8.10 (t,°J = 3.7Hz, 1H,CHN), 2.71 (d, 3J = 6.8Hz, %J = 3.5Hz, 2H, CHNCH.), 2,51 (ddd,
2)=17.0Hz,%)=73Hz, 3= 41 Hz, 1H, CH,CH,CN), 2.48(ddd, 2J = 17.0Hz, 3] = 7.1Hz,
33 = 3.8Hz. 1H, CH,CH,CN), 2.09-2.01 (m, 2H, CH2>-CN), 1.2 (s, 9H,C(CH3)3). **C NMR
(126 MHz, Chloroform+d): U [ppm] = 167.3 CHN), 119.1 CN), 56.9 (C(CHa)s), 34.7
(HC®NCHy), 22.8(C(CHs)3), 21.4(CH2CN), 17.1 CH2CH,CN). CoH16N-0S (200.30Qy mol
). TLC: R; (PE/EtOAc, 1:1)F 0.3.IR(ATR): [cm™] = 3501 CH), 2962(CH), 2927(CH),
2901 (CH), 2243(CN), 1625(C=N), 1477(SO), 1458 1423, 1363, 1179, 10938C), 102
584,

Benzyl S E)-4-((tert-butylsulfinyl)imino)butanoatébr)

o Q Synthesis:GP-2, reaction scalel.3mmol of sulfinamide
I
%S\N&\/ﬁfo (9)-1 and 1.14mmol of benzyt5-oxobutanoatePurification
@)

by column chromatogphy (PE/EtOAc, 4:1).

Yellow oil, yield: 267 mg, 904mmol, 79%. *H NMR (500MHz, Chloroform:d) ti= 8.12 ¢, 3J
= 3.0Hz, 1H,CHN), 7.37%7.31 (m, 5HC¢Hs), 5.125.08 (m, 2H, &&H,0), 2.872.83 (m, 2H,
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CHNCHy), 2.77 (m, IHCH,COy), 2.68 (m, 1HCH,CQ,), 1.14 (s, 9HSC(CH3)3). *C NMR

(125MHz, Chloroformd) G = 172.2 CO,), 167.2 CHN), 135.8 ar-C-1), 128.7 @r-C-3, ar

C-5), 128.4 (ar-C-4), 128.2 @ar-C-2, arC-6), 66.6 @r-CH,O), 56.8 (SC(CHs)s), 31.0
(CHNCHS,), 29.3 CH2COy), 22.3(SC(CHs)3). C1sH21NOsS (294.40y mol™). MS(ESI): m/z=

318.11341 (318.1134M+NaJ"). | =143.3(c = 1.2, CHCl). TLC: Rf (PE/EtOAC, 4:1)
=0.28.

tert-Butyl (S,B-4-((tert-butylsulfinyl)imino)butanoag (5s)

4-(tert-Butoxy)4-oxobutanoic Acid

o} The monoester of succinate was prepagdiescribed b$rinivasan
HO)K/\[( o\% Uttamchadani and Yao [42]: Tertbutanol (10mL) was added to a

° solution of succinic anhydte (6.04g, 60.40mmol), N-

hydroxysuccinimid (2.5, 22.01mmol) and DMAP (0.88), 7.23mmol) in toluene (100nL)

and the solution was hedtdéor 48h under reflux conditions. After cooling down to rt, two

layers formed in the reaction vessel (brown oil and clear,udeks solution). The crude
solution was diluted with EtOAc (50L) and washed with citric acid (2@, 2x 50 mL) and
brine. The organic layer was dried over 0, the solvent evaporated and the crude product
was recrystdilzed from EtO/PE (1:3, 25nL) to yield the title compoundh quantitative
yield.

Coloutless crystals, yield: 10.5, 60.40mmol, quant*H NMR (500MHz, Choroform-d)
U=2.63 (t,3 = 6.2 Hz, 2HCO,HCH.), 2.55 (t,3J = 6.8 Hz, 2H, HQCCH,CH>), 1.45 (s, 9H,
CO,C(CH3)3). *C NMR (126MHz, Chloroformd) ti = 177.0 CO.H), 171.4 CO,C(CHs)s),
81.03 C(CHg)s), 30.10(CH,CO,C(CHg)3), 29.07 CH,CO,H), 28.03 (CCHa)s). CsH1404
(174.20g mol™Y). Smp:49°C (4445 °C, [42]).

tert-Butyl 4-hydroxybutanoate

Ho/\/\[(o\% The title compound was prepared as describe@hmgn,Zhao, Chen,
0 Chen,KuznetsovaWongandQjima[43].

A solution of BH x Me,S (2M in THF, 11.4nL, 22.76mmol) was added dropwise to a
heavily stirred solution of montert-butyl succinate (3.66, 21.17mmol) in THF (35mL)
and the solution was stirred at ambient tempeeafior 17h. The reaction mixture was diluted

in EtOAc (150mL) and the organic layer was washed witfOH30mL) and brine (10nL).
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Drying over NaSQ, and evaporation of the solvent yielded quantitativig-butyl-4-
hydroxybutanoate.

Viscous oil yield: 3.71g, 185 mmol, 80 %. 'H NMR (500MHz, Chloroformd) Ui=3.65 (t,
3J=6.2Hz, 2H, H,OH), 2.37-229 (t, 3J=7.1Hz, 2H, H,CO,), 1.891.78 (m, 2H,
CHx-CH2>-CH,), 1.43 (s, 9H, CO,C(CH3)3). CNMR (126MHz, Chloroformd)
U=173.4(C0Oy), 80.6(C(CHa)3), 62.3(HOCHy), 326 (CH,CO,), 282 (C(CHs)3), 280 (CH,-
CH,-CHy). CgH1405 (158.20g mol™Y).

tert-Butyl 4-oxobutanoat

OI Synthesis: GP-8, reaction scale: 18rmhmol of tert-butyl
Wo\f 4-hydroxybutanoateThe crude product was filtered through a pad of silica
e

gel to yield the title compound in pure form.

Coloutess d, yield: 21 g, 13mmol, 72%. *H NMR (500MHz, Chloroformd) & = 9.80 (s,
1H, CHO), 2.73 (3 = 6.6Hz, 2H, CHACH,CH>), 2.55 (t,°J = 6.6 Hz, 2H, CHOCH,), 1.44
(s, 9H, CO,C(CH3)3). CgH140; (158.20g mol™) MS(ESI): m/z=181.0 (181.1[M+NaJ",
339.3(339.2[2M+Na]"), 497.3 (497.33M+NaJ"). IR(ATR): 0 [cm™] = 2977 (CH), 2930
(CH,), 1727 (CHO)TLC: R; (PE/EtOAc, 4:1) = 0.52

tert-Butyl (S,B-4-((tert-butylsulfinyl)imino)butanoat (5s)

0 Synthesis GP-2, reaction scale.31mmol of sulfinamide(S)-1.

ﬁ\“S\NN\[(O\% Isolation of title compound by column chromatography
© (PE/EtOAC, 4:1).

Coloutless crystalline solid,yield: 1.06g, 404mmol, & %. HNMR (500MHz,
Chloroformd) ti=8.12 (t,%J = 3.3 Hz, 1H,CHN), 2.79 @dd, 3J = 7.2Hz,3J = 6.7Hz, %) =
3.5Hz, 2H, CQCH.), 2.63 (ddd.*J = 16.8Hz, 3J = 7.2Hz, 1H, CH,CHN), 2.55 (dt,%J =
168Hz, 3] = 6.7Hz, 1H, (H,CHN), 1.44 (s, 9H, CEC(CH3)s), 1.18 (s, 9H, SC(83)3)).
13C NMR (126 MHz,Chloroformd) ti= 1715 (CO,), 1676 (CHN), 80.7 CO,C(CHs)3), 56.7
(SC(CHa)3), 31.1 (CH.CHN), 305 (CO,CH,), 28.1 CO,C(CHs)s), 22.3 (K(CHs)s).
C1oH2aNOsS  (261.38 mol™), MS(ESI): m/z=262.1 (2621 [M+H]"), 284.1 (2841
[M+Na]*). TLC: R; (PE/EtOAc, 4:1) = 0.26lR(ATR): 0 [cm™] = 2984 (CH), 2863 (CH),
1727 (C=0), 1622 (C=N), 1087 (S=0).
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(SE)-N-(4-((tert-Butyldimethylsilyl)oxy)butylideneXert-butylsulfinamide 5t)

4-((tert-Butyldimethylsilyl)oxy)butanal

H \S/i Synthesis: GP-8, reaction scale: 4.127mmol of 4-((tert-
\g/\AO/ \[4 butyldimethylsilyl)oxy)butarl-ol. The title compound was obtained

in pure form without further purification. The title compound has been first described by

Asano and Matsubafd4].

Brightly yellow oil, yield: quant'H NMR (500MHz, Chloroformd) i = 9.78 (t,°J = 1.6Hz,
1H, CHO), 3.65 (t,°J = 6.0Hz, 2H, SiIO®,), 2.50 (td,J = 7.1Hz, %J = 1.6Hz, 2H,
CHOCH,), 1.86 (p,%J = 6.5Hz, 2H, CHCH,CH,), 0.88 (s, 9H, C(83)3), 0.04 (s, 6H,
Si(CH3)2). C10H220,Si (20237 g mol'™Y).

(SE)-N-(4-((tert-Butyldimethylsilyl)oxy)butylidenejtert-butylsulfinamide(5t)

N J< Synthesis: GP-1, reaction scale: 4.18mol of 4-((tert-
—Si butyldimethylsilyl)oxy)butanaland 4.8 mmol of sulfinamide(S)-1.
© Reaction for 1h at 85°C. The reaction prgresswas monitored by
TLC. Puification by column chromatographyCompound5t has

.S. . . .
ﬁ\‘ N” H already been described Bauer DiBlasi andTan[45].

Coloutess oil, yield: 1.13), 370 mmol, 90 %. *H NMR (500MHz, Chloroformd) & = 8.10
(t, %3 = 4.5Hz, 1H,CHN), 3.68 (t,3) = 6.2Hz, 2H, OGH,), 2.60 (td*J = 7.5Hz, °J = 4.5Hz,
2H, CHNCH,), 1.88-1.82 (m, 2H, OCHCH,), 1.19 (s, 9H, SC(B3)s3), 0.89 (s, 9H,
SiC(CH3)3), 0.05 (s, 6H, Si(B3),). **C NMR (126 MHz, Chloroformd) Ui = 169.6 CN), 62.3
(SIC(CHa)3), 56.7 ((CHa)s), 32.9 (GCH,), 28.7 (GINCH,), 26.1 (SiCCHs)s), 22.5
(SC(CHs)3), 18.5 (OCHCH,), -5.2 (SiCHa3)2). C14H31NO,SSi (305559 mol). MS(ESI):
m/z= 306.1924 (306.1918 [M+H). TLC: R (PE/EtOAc, 2:1) = 0.54.
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(SE)-N-(4-Chlorobutylidenejtert-butylsulfinamide(5u)

4-Chlorobutanal

me Synthesis:GP-8, reaction scale: 37.mol of 4chlorobutare-1-ol. No

o further purification.

Yellow oll, yield: 3.04g, 28.5mmol, 77%. 'H NMR (300MHz, Chloroformd) ti=9.81 (t,3J
= 1.1Hz, 1H, GHO), 3.60 (tJ = 6.3Hz, 2H, (H,Cl), 2.67 (td3) = 7.1Hz, %) = 1.1Hz, 2H,
CHOCH,), 2.361.91 (m, 2H,CH,CH,CH,). C;H-CIO (10655 g molY). TLC: R (EtOAc) =
0.7.

(SE)-N-(4-Chlorobutylideng-tert-butylsulfinamide(5u)

Cl| Synthesis:GP-1, reaction scale: 8.2zhmol of sulfinamide(S)-1 and

8.5mmol of 4chlorobutanalReaction mixture was heated up to °@

ﬁ\\‘S\N/ ’ No further purification.

Orange oil, yield: 1.5, 7.00mmmol, 85%. HNMR (300MHz,
Chloroformd) Ui = 8.10 (t,%J = 4.0 Hz, 1H CHN), 3.62 (td,J = 6.5Hz, *J = 1.2Hz, 2H
CICH,), 2.782.66 (m, 2H CHNCHj), 2.172.10 (m, 2H CHNCH,CH,), 1.19 (s, 9H
SC(CHy)3). ®*CNMR (75MHz, Chloroformd) & = 1681 (CHN), 56.8 (SC(CHa)s), 442
(CICHz), 333 (CHNCH,), 28.1 (CHNCHyCH,), 225 (SCCHs)s). CsH1sCINOS
(20973 gmol™?). TLC: R (EtOAc) = 0.64.

(SE)-N-(5-Azidopentylidene}ert-butylsulfinamide(5v)

5-lodopentare-1-ol

HO """ This synthesis was carried out analogue to the conversion of THF as

first described bysasano, NagasayYamazaki, Shibuya, PaghndIwabuchi[41] with some

modifications.

NaBH, (1,009, 27mmol, 1equiv) was dissolved in dry ED (25mL). The suspension was
cooled to ®C and a solution ofetrahydropyrane (1oL, 102mmol, 3.7 equiv) in Et,O
(25mL) was added in one portion. A solution of iodine (18.52.8mmol, 2equiv)in Et,O
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(50mL) was added dropwise to the reaction mixture over a period of more than 3 hours at
0°C. After each portion, the reaction mixture tedninstantly a dark purple calg which
bleached within about 3econds. After the addition was complete, the solution was allowed
to warm to room temperature overnight. Water was added to the resulting purple solution
which immediately developed heatdagas. The organic solvent was evaporated and the
agueous layer was extracted withy@t(3 x 70mL). The combined organic layers were
washed with a solution of N80O; and brine and dried over P&0O, to yield the title
compound in form of a slightly orangaghly fluid oil.

Coloutess oil, yield: 2.36), 11.02mmol, 41%. ‘*H NMR (500MHz, Chloroformd) U = 3.77
(t, %) = 6.4 Hz, 1H, ®), 3.66 (t,°J = 6.4Hz, 2H,HOCH,), 3.20 (t,3J = 7.0 Hz, 2H, IE,),
1.86 (p,3J = 7.0 Hz, 2H ICH,CH,CH>), 1.63 1.52 (m,2H, HOCH,CH,), 1.52 1.42 (m, 1H
ICH,CH>). **CNMR (126MHz, Chloroformd) U = 62.8 HOCH,), 33.4 (CH,), 31.7
(ICH,CH,CH,), 30.5 HOCH,CH,), 26.9 (CH,CH,). CsHolO (214.05g mol™).

5-Azidopentae-1-ol

HO™ >"""N;| Similar reaction conditions were used as desdrilly Sasano,

Nagasawa, Yamazaki, Shibuya, PaRkd Iwabuchi [41]: An aqueous solution of NaN
(1.78g, 26.5mmol, 2.4eq in 25mL) was added to a solution of freshly prepared 5
iodopentanol (2.3¢, 11.0mmo, lequiv)in THF (25mL). After 12 hours, the dark yellow
reaction mixture was diluted with an agueous solution ofSRg which made the colw
vanish instantly. The organic solvent was evaporated and the residue was extractegDwith Et
(3 x 50mL) and dried oveNaSQO,. Evaporation of the solvent yielded the title compound in
form of a colarrless, thin oil (1.318), 10.17mmol, 92%).

An dternativepreparation was executed, starting frorarbinopentari-ol:

An azide transfer reagent waseparedn situ, as ppposed byBarnerKowolik et al.[46] and
applied, as described byias et al.[47]: Trifluoromethanesulfonic anhydride (3.84.,
19.4mmol, 2.0 equiv) was added dropwise at°C to a suspension of NgN4.53g,
69.8mmol, 7.2equiv)in a mixture of DCM and kD (917, 25mL). After 2 h, the aqueous
layer was separated, extracted with DCM 1idl5) and the combined organic layers were
washed with a saturated solution of,N@x and dried over N&Oy. After reduction of the

solvent under reduced pressure, the concemtrablution was added to a mixture of 5
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aminopentafi-ol (1.05mL, 9.69mmol, 1.0equiv) CuSQ x 5 H,O (200mg, 0.8mmol, 0.1
equiv)and KCOs (1.6g, 11.6mmol, 1.2equiv)in H,O/MeOH (2:3, 70mL). After 12 h, the
organic solvent was evaporated and the residue extracted with EO (3 x 50 mL). The
combined organic layers were dried over8[@, and the solvent evaporated to yield the title
compound (1.0%, 8.14mmol, 84%).

'H NMR (500MHz, Chloroformd) U = 3.66 (t,%J = 6.4Hz, 2H, HOCH,), 3.29 (t,%) =
6.9Hz, 2H, NCH,), 1.681.57 (m, 4H, NCH,CH, HOCH,CH,), 1.561.43 (m, 2H,
N3sCH,CH,CH,). *C NMR (126MHz, Chloroformd) &i = 62.8 (CHO), 51.5 CN3), 32.3
(N3CH,CH,CH,), 28.8(HOCH,CH>), 23.2 (NCH,CH,). CsHgNsO (12715g mol™).

5-Azidopentanal

HW/\/VNa Synthesis:GP-8, reaction scale: 8.1mmol of 5-azidgentnol. The

o} product was slightly contaminated by DMSO and was applied for the

following synthesis without further purification.

Coloutess oil, yield: 0.6 g, 4.74mmol, 58%. *H NMR (500MHz, Chloroformd) & = 9.79
(t, %)= 1.4Hz, 1H CHO), 3.31 (t,3 = 6.6Hz, 2H, CH,N3), 2.50 (tdJ = 7.1Hz,*J = 1.5Hz,
2H, CHOCH,), 1.7% 1.69 (m, 2H NsCH,CH,CH,), 1.67% 1.60 (m, 2H NzCH,CH,).
13C NMR (126 MHz, Chloroformd) ti = 201.8(CHO), 513 (N3CH,), 434 (CHOCH,), 28.4
(N3CH2CH,), 194 (NsCH,CH,CH,). GsHgN3O (127.15g mol™).

(SE)-N-(5-Azidopentylidene}ert-butylsulfinamide(5v)

N3| Synthesis:GP-2, reaction scale: 10.08mol of sulfinamide(S)-1 and
10.10 mmol of 5azidopentanalPurification by column chromagiraphy
o (PE/EtOAC, 4:1). CompounBv has been first described Me, He and

I
ﬁ\“S\N/ H Zhang[29].

Coloutess oll, yield: 1.2, 5.24mmol, 2 % (overtwo steps, redrredto 5-azidopentae-1-
ol). '"H NMR (500MHz, Chloroformd) & = 8.07 (t,%J = 4.4Hz, 1H, CHN), 3.31 (t,%) =
6.5Hz, 2H, NsCH,), 2.56 (td,%J = 7.1Hz, %) = 4.5Hz, 2H, CHNCH,), 1.781.64 (m,2H,
N3CH,CH>), 1.19 (s, 9H C(CH3)3). *C NMR (126MHz, Chloroformd) & = 168.8 (CHN),

568 (C(CHa)s), 513 (NsCH,), 35.6(CHN-CH,), 286 (NsCH,CH>), 227 (NsCHCH,CHy),
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22.5(C(CHs)s). CoH1gN4OS (23033 g molY). MS(ESI): m/z= 2531 (253.1[M+Na]*). TLC:
R: (EtOAC/PE, 1:2F 057. IR(ATR): * [cm'!] = 2949 (CH) 2930 (CH), 2867 (CH), 2100
(N3), 1622 (C=N), 1451 (SO), 1359081 ().

(SE)-N-(4-Azidobutylidenejtert-butylsulfinamide(5w)

4-Azidobutamr-1-ol

HO\/\/\N3 An aqueous solution oNaN; (170mg, 2.57mmol, 3.0eq, 5mL) was

added in one portion tosolution of 4iodobutare-1-ol (170mg, 0.85mmol, 1equiv)in THF
(5mL). The eaction mixture was heated for 420 80°C. The solution was concentrated
under reduced pressure, before it was extracted with DCM (& mL). The combined
organic layers were washed with brine and dried oveiS®Ba The title compound was
isolated in pre form. The synthesis ofakidobutas-1-ol has been first described Byasano,
Nagasawa, Yamazakshibuya,Parkandlwabuchi[41].

Colouless viscous oil, yield: 3.911g, 33.97mmol, 94%. 'HNMR (300MHz,
Chloroform-d): ti [ppm] = 3.60 (t,%J = 6.4 Hz, 2H,CH,0H), 3.17 (t3J = 6.9Hz, 2H,CH,N3),
1.841.76 (m, 2H, CH,CH,), 1.65-1.56 (m, 2H, CH-CH,). CsH1:NsO (12916 gmol™).
IR(ATR): * [cm™] = 36063200 (GH), 2926 (CH), 2885 (CH), 23562334 (N;). C4HgNsO
(11514 gmol™?). TLC: R; (PE/EtOAc, 2:1) = 0.5.

4-Azidobutanal

HWNs SynthesisGP-8, reaction scale34 mmol of 4azidobutanolPurification by
0 filtration through a pad of sil&gel (PE/EtOAc, 10:1).

Slightly yellow, fluid oil, yield: quant’H NMR (600 MHz, Chloroformd) & = 9.74 (s, 1H,
CHO), 3.55 (dd%J = 7.3Hz,%) = 5.4 Hz, 1H, NCH>), 3.31 (t,3J = 6.6 Hz, 1H, NCH>), 2.62
(td, 3J = 7.0Hz, 3 = 1.1 Hz, 1H, NCH,CH,CH,), 2.53 (td,*J = 7.0Hz, “J = 1.2Hz, 1H,
N3CH,CH,CH>), 2.05 (p,3J = 6.7Hz, 1H, Ns«CH,CH>), 1.86 pd, 3J = 6.8Hz, “J = 1.8 Hz,
1H, NsCH,CH,). **C NMR (126 MHz, Chloroformd) ti = 201.0 CHO), 50.7 (NCH,), 41.0
(CH,CHO), 21.6 N3CH,CH.). C;H/N30 (11312 g mol™).
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(SE)-N-(4-Azidobutylidenejtert-butylsulfinamide(5w)

N3| Synthesis:GP-2, reaction scale56.0mmol of sulfinamide (S)-1 and
60.0 mmol of 4azidobutanal.Purification by column chromatography
ﬁ\vs\ ay (PE/EtOAC, 4:1). Compoun8w has been first described 8hu, Liu,
Wang, LiandYe [48].

Faintly green, thin oil, yield 10.1g, 46.9mmol, & % (over two steps, redrred to 4-
azidobutarl-ol). *H NMR (500MHz, Chloroformd) t = 8.09 (t,°J = 4.2Hz, 1H, CHN),
3.38 (t,°J = 6.8Hz, 2H, N3sCH,), 2.62 (td,3J = 7.2Hz, %J = 4.9 Hz, 2H CHNCH,), 1.94 (n,
2H, NsCH,CH>), 1.19 (s, 9H, C(B3)3). ®CNMR (126MHz, Chloroformd) U = 1681
(CHN), 56.8(C(CHs)3), 50.8 (NCH>), 33.2 CHNCH,), 24.7 (NCH,CH,), 22.5 (CCHs)3).
CgH16N4OS (216.3@ mol™). MS(ESI): m/z= 239.0(2391 [M+Na]*). IR(ATR): [cm] =
2955 (CH), 2924 (CH), 2867 (CH), 2091 (N3), 1625 (C=N), 1458 (SO), 1363 1255 1080
(SC). TLC: R¢ (PE/EtOAC, 1:1) = 0.6 (EtOAC/PE, 1:2) = 0.57.

TMS protected propargylamines6
In most cases, compouldvas not isolated. The crude productlod described synthesis was

directly converted to propargylami@ewithout further purification.

(9-N-((9-4-(Trimethylsilyl)but 3-yn-2-yl)-tert-butylsulfinamide(6a)

o Synthesis GP-3, reaction scalel2.7mmol of imine 5a. Alkyne 6a
\“S\HJ\ was not purified. e crude product was directly converted7&
SiMes| 111 NMR (300MHz, Chloroformd) ti [ppm] = 4.20 (qd3J = 6.7Hz,

3= 4.5Hz, 1H, ¢H), 3.36 (d3) = 4.6Hz, 1H, NH), 1.43 (d,] = 6.7Hz, 3H, (H3), 1.22 (s,
9H, C(CHs)s), 0.16 (s, 9H, Si(Bl3)3). CriH2NOSSI (245.46g molY). TLC: R; (PE/EtOAC,
1:1) =0.4.

(9-N-((9-4-Methyt1-(trimethylsilyl)pent1-yn-3-yl)-tert-butylsulfinamide(6b)

e} Synthesis GP-3, reaction scale:22.5mmol of imine 5b. The
1
wSsy [ application of two equivalents of lithiated acetylene lead to a
H
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decreased vyield. The crude prodweas directly converted to fornib without further

purification.

Brown oil, *H NMR (600MHz, Chloroformd): ti = 3.92 (dd,*J = 5.3 Hz 3J = 6.4 Hz, 1H,
NHC™H), 3.30 (d,3) = 5.4Hz, 1H, NH), 1.92 (m, 1H, GH(CHa)»), 1.22 (s, 9H, C(83)3), 1.01
(d, 3J = 6.3Hz, 3H, CHCH3), 1.00 (d,®J = 7.5Hz, 3H, CHCH3), 0.16 (S, 9H,Si(CHa)s).
C13H2/NOSSi(27351 g mol™).

(9-N-((9-5-Methyl1-(trimethylsilyl)hex 1-yn-3-yl) -tert-butylsulfinamide(6c)

SynthesisGP-3, reaction scale: 7.a@hmol of imine 5c. The crude
Q product of alkynebc was directly converted to propargylamirie
“S<
ﬁ\ N X without further purification.
SiMe;

Dark green oilyield: 1.07g, 3.73mmol, 49%. *H NMR (300MHz, Chloroformid): i = 4.05
(td, 2J=7.6Hz, 3 =6.2Hz, 1H, CH), 3.26(d, 3J=6.0Hz, 1H, NH), 1.83(m, 1H,
CH(CHa),), 1.56 (t,%J=7.3Hz, 2H, (H,), 1.20 (s, 9H, C(El3)3), 0.92 (d,%J=6.6 Hz, 3H,
CHCH3), 0.91(d, *J=6.6Hz, 3H, CHCH3), 0.14(s, 9H, Si(®3)s). CiHooNOSSi
(287549 mol™). TLC: R; (PE/EtOAc, 1:1) = 0.65.

(9-N-((9-1-Cyclohexyt 3-(trimethylsilyl)prop-2-yn-1-yl)-tert-butylsulfinamide(6d)

SynthesisGP-3, reaction scale: 12.1®mol of imine 5d. The qude

g product was applied for the conversion toogmargylamine7d

ﬁ\\ ” X _ without further purification.
SIMe3

Dark, brown, viscous oil, yield: 3.49ff 11.15mmol, 92%. 'H NMR (300MHz,
Chloroformd) 0 = 3.88 (ld, 3J = 5.8Hz, %J = 6.1 Hz, 1H, C'H), 3.24 (d,%] = 6.1Hz, 1H,
NH), 2.37 (m, 1H, cy1-H), 1.75 (dd 2J = 11.9Hz, ) = 6.1Hz, 6H,cy-2-H, cy-6-H), 1.66 (d,
2= 11.0Hz, 1H, cy-4-H), 1.55 (ddJ = 5.6Hz, 3J = 4.4Hz, 2H, cy-5-H, cy-3-H), 129 1.23
(m, 2H,cy-6-H, cy-2-H), 1.22 (s, 9H, C(H3)3), 1.9 (m, 1H,cy-5-H), 0.88 (m, 1H,cy-3-H),
0.16 (s, 9H, Si(El3)3). C1eH3:NOSSi (313.5% mol™).
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(9-N-((9-4,4-Dimethyl-1-(trimethylsilyl)pent1-yn-3-yl)-tert-butylsulfinamide(6e)

o SynthesisGP-4, reaction scale: 6.6&imol of imine 5e. In analogy
é\N “ to the preparation of compoundgy and 7wy, PPh (2 equiv) was

SiMe,;| added in one portion to the reaction mixtura @ °C. After 2h,

water was added and the reaction mixture warmed up to rt. The orgamionlay washed

with a saturated solution of NBI and KHSQ (5 %). The aqueous layers were extracted with
Et,O (2 x 40mL) and the combined organic layers were washed with brine and dried over
N&SO,. The crude product was investigated by LCMS @&edwas puified by column
chromatography (EtOAC/PE, 1:10). Propargylamiaeould not be observed by LCMS.

Coloutess crystalline solid, vyield: 856g, 2.98mmol, 45%. 'HNMR (500MHz,
Chloroformd) & = 3.66 (d.2J = 8.1Hz, 1H, CH), 3.19 (d3J = 8.2Hz, 1H NH), 1.24 (s, 9H
SC(THa3)3), 0.98 (s, 9H CYC(CH3)s), 0.16 (s, 9H Si(CH3)s). CNMR (126MHz,
Chloroformd) U = 1048 (C°CICTMS), 904 (C'CI CTMS), 58.7 (C'C(CHs)s), 569
(SC(CHa)s), 364 (C™H), 26.2(C'C(CHs)s), 23.0 (SCCHa)3), 01 (SiCHa)3). CiaH2NOSSi
(287549 mol™). TLC: R¢ (EtOAC/PE, 1:4) = 0.52.

(9-N-((19-1-((1r,3R,59-Adamantas-1-yl)-3-(trimethylsilyl)prop 2-yn-1-yl)-tert-
butylsulfinamide(6f)

SynthesisGP-4. Reaction scale:.7 mmol of imine 5f. Compoundbf
o was directly converted to the free propargylamihevithout further
1l
ﬁ‘\\S\N S purification or investigationCagHssNOSSi(365.65g mol™).
H
TMS

(R)-N-((R)-5-(Methylthio) 1-(trimethylsilyl)pent1-yn-3-yl) -tert-butylsulfinamide(6g)

s~ Syrthesis: GP-4, reaction scalel2.6mmol of imine 5g. Both
0 _/ stereocenters af®)-configured.The acude product was not further
I B
Qrsxu/\ purified after the aqueous workup. Compoubgl was diretly
SiMes| converted to propargylamingg without further purification of the

crude product.
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Brown oil, yield: 2.07g, dr = 96:4.'H NMR (500MHz, Chloroformd) Ui = 4.23 (did, 3J =
6.1Hz, 3] = 6.3Hz,%] = 6.3Hz, 1H, CH), 3.40 (d.3] = 5.7Hz, 1H NH), 2.67-2.59(m, 2H,
S-CHJ), 2.10 (s, 3HS-CH3), 2.051.93 (m, 2HC*CH,), 1.21 (s.9H, SC(TH3)3), 0.15 (s9H,
Si(CH3)3). C13H2/NOSSi (30557 g mol™).

(9-N-((9-1-Phenyt4-(trimethylsilyl)but 3-yn-2-yl)-tert-butylsulfinamide(6h)

SynthesisGP-4, reaction scale3.12mmol of imine 5h. Compound
o 6h was not purified. The crude produets purified by filtration
ﬁ\\\S\” T through a pad of silica (PE/EtOAc(Ne85:14:1)
SiMe3

Yellow oil, yield: 341mg, 1.06mmol, 34%. dr = 97:3 'H NMR
(500MHz, Chloroformd): G = 7.387.27 (m, 5H, aH), 4.26 (m, 1H,C0H), 3.37 (4,3 =
6.1Hz, 1H, NH), 3.082.95 (m, 2H, €CH5), 1.15 (s, 9H, SC(B3)s), 0.15 (s, 9H, Si(El3)s).
¥C NMR (125MHz, Chloroform:d): U [ppm] = 136.6 (a«C-1), 130.1 (asC-3, ar-C-5), 128.4
(ar-C-2, ar-C-6), 127.0 (afC-4), 104.8 (TMEI C) , 9 0-C I8), 56.% (£FCHs)3), 49.6
(€Y, 43.4 C'CH,), 22.6 (SCCH3)3), -0.10 (SiCH3)s). Ci7HNOSSi (321.5% molY). TLC:
Rr (PE/EtOAC/NEE4, 85:14:1) = 0.17.

(9-N-((R)-1-Phenyt3-(trimethylsilyl)prop-2-yn-1-yl)-tert-butylsulfinamide(6i)

SynthesisGP-4, reaction scalel4.0mmol of imine 5i. Purification
0 by column chromatography E/EtOAC/NEt3, 85:14:).
“S<
BRI

Yellow oil, yield: 2.34g, 7.56mmol, 54%. dr =95:5 'H NMR

SiMe3

(500MHz, Chloroformd): G = 7.507.49 (m, 2H,ar-2-H, ar-6-H),
7.387.31 (m, 3H,ar3-H, ar4-H, ar-5-H), 5.24 (d,%) = 5.2 Hz, 1H,CUH), 3.68 (d,%) =
5.2Hz, 1H, NH), 1.20 (s, 9H,SC(CH3)3), 0.19 (s, 9H, Si(B3)3). *CNMR (125MHz,
Chloroformd): G = 139.0 &r-C-1), 128.7 &r-C-3, ar-C-5), 128.4 ar-C-2, ar-C-6), 128.0 ar
C-4), 104.0 C°CI @MS), 91.5 C*CI CTMS), 56.5 SC(CHs)3), 51.1 Ctﬁ, 22.7 SC(CHy3)3),
-0.1 (Si(CHa)3). C16H2sNOSSi (307.53) mol™). TLC: R; (PE/EtOAC/NEts, 85:14:1) = 0.38.
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(9-N-((9-1-(Pentaluorophenyl}3-(trimethylsilyl)prop-2-yn- 1-yl) -tert-butylsulfinamide(6j)

F SynthesisGP-4, reaction scale3.12mmol of imine 5j. Purification
F F by column chromatography (PE/EtOAc, 2:1).
F
o) F
8 Colouiess crystalsyield: 1.30g, 3.28mmol, 41%, dr = 100.0.
Ny \N
ﬁ N SiMes 'H NMR (500MHz, Chloroformd) i = 558 (d,3Jun = 5.3Hz, 1H,

CH), 3.87 (d,%Jun = 5.4Hz, 1H, CNH), 1.15 (s, 9H SC(MHa3)s), 0.14 (s, 9H Si(CH3)s).
%F NMR (282MHz, Chloroformd) ti = -1419 (dt, *Jer = 13.9Hz, “Jer = 1.9Hz, 2F, ar2-F,
ar-6-F), -1534 (tt, 3Jer = 21.0Hz, “Jee = 2.1Hz, 1F, ard-F), -161.0(dd, 3Jer = 20.9Hz, I
= 13.8Hz, 2F, ar3-F, ar5-F). Ci6Ho0FsNOSSi(397.48 g molY).

(9-N-((R)-1,1,%Trifluoro-4-(trimethylsilyl)but 3-yn-2-yl) -tert-butylsulfinamide(6k)

FROF Synthesismodified GP4. A solution ofn-Butyl lithium (1.6 M in

o)

d K n-hexane, 20nL, 32mmol, 1.5equiv) was added dropwise to a
VN \

solution oftrimethylsilylethyne(3.152g, 32.1mmol, 1.5equiv)in

toluene afi 78 °C and the solution was stirred forh2at the same
temperature. Afterwards, a solutionafide5k (21.86mmol, 1equiv)in toluene was added
dropwise and the reaction mixture was stirred for another&fore warming up to rt. A
saturated aqueous solution of MH (40mL) was added, the phases separated and the
agueous layer was extracted withy@t(4 x 75mL). The combined organic layers were
washed with brine (1B1L), dried over MgS@and the solvent was removed under reduced
pressure. The crude product was obtained in the form of a brown oil. It was filtered through a
short column of silica gel with EtOAc/PH.:2, to yield TMS protected alkyrgk in pure

form.

Colouless crystals, yield: 2.4% 8.18mmol, 33% (referred tosulfinamide(S)-1). *H NMR
(300MHz, Chloroformd) U= 4.51 @d, 3Jur = 6.4Hz, 33y = 7.2Hz, 1H, C*H), 3.82 (d3Jun
= 7.2 Hz, 1H CNH), 1.20 (s, 9H C(CH3)3), 0.14 (s, 9H Si(CH3)3). 1F NMR (282MHz,
Chloroformd) U= -75.94 (d3Jy = 6.3Hz, CF3). C11H20FsNOSSi(29943 g mol™). MS(ESI):
m/z= 322.154 (322.088 [M+N&). TLC: R; (PE/EtOAc, 2:1) = 0.61.

When hemiaminaBk was used ingad of imine5k, the yield was casiderably reduced to
24.2mg, 106 mmol, 5%. When iminedk was used, and AlMewvas added as a Lewis acid, as

described irGP-4, the yield was also nably decreased: 1.3&4 0.414mmol, 22%.
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(9-N-((R)-1,1,2Trichloro-4-(trimethylsilyl) but 3-yn-2-yl) -tert-butylsulfinamide(6l)

N SynthesisGP-4, reaction scalet.50mmol of imine 5l. Conversion:
o) . . .
d EK 68% (Isolation of 326 starting material). Whe(S)-1 was used,
VTON - :
ﬁ H X SiMe nucleophilic attack from the si-face could not be observed atl.
3

The new stereo center only formed R)-Configuration.Compound

5l was prifiedby column chromatography (PE/EtOAc, 4:1).

Coloutless crystals, yield: 50189, 0.15mmol, 10%. *H NMR (500MHz, Chloroformd) ti =
4.69 (d,%] = 8.0Hz, 1H C™H), 3.97 (d,2J = 7.9Hz, 1H NH), 1.28 (s9H, SC(CH3)s), 0.18
(S, 9H, Si(CHs3)3). 3C NMR (126 MHz, Chloroformid) & = 1012 (CkC), 985 (C'CI @MC),
947 (C*CICTMS), 65.3 (CY, 57.9 (SC(CHa)s), 229 (SCCHa)s), -0.4 (Si(CHs)3).
C11H20CIsNOSSi (34878 gmolY). MS(ESI): m/z = 243.9888 (243.9877CH1,CIsNSI™Y.
TLC: R; (PE/EtOc, 4:1) = 0.55.

(R)-N-((9-1-(Benzyloxy}4-(trimethylsilyl)but 3-yn-2-yl)-tert-butylsulfinamide(6n)

Synthesis:GP-3, reaction scale197 mmol of imine 5n. The crude

productén was directly convertedhto propargylaminén, without

ﬁ .S.
VUNN
H SiMes

0 o further purificationor characterizatian
.

(9-N-((R)-1-(Allyloxy) -4-(trimethylsilyl)but 3-yn-2-yl) -tert-butylsulfinamide(60)

| SynthesisGP-4, reaction scalel.58mmol of imine 50. The crude
i product was directly converted to propargylamivie without

0 further purification. The diastereoselectivity of the reaction could be
ﬁWS\HKSiM% determined byH NMR spectroscopy of the crude product.
Dark yellow oil, yield: not determinedir = 89:11, '"H NMR (500MHz, Chloroformd): i =
5.87 (m, 1H,CH=CH,), 5.27 (dddd?J = 13 Hz, *J = 1.6Hz, 2J = 1.6 Hz, 3J = 17.2Hz, 1H,
C=H,CHpg), 5.17 (dddd*J = 10 Hz, *J = 1.6Hz, 2J = 1.7 Hz, 3J = 10.4Hz, 1H,C=H,CHg),

4.22 (m, THC™), 4.044.03 (m, M, CH,CH=), 3.70 (d3J = 5.2Hz, 1H, NH), 3.593.56 (m,
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2H, HCCH,), 1.20 (s, 9H, S(C(CH3)s), 0.14 (s, 9H, Si(B3)3). CiHrNO,SSi
(301.52g mol™).

(R)-N-((9-1-(Benzylthio}4-(trimethylsilyl)but 3-yn-2-yl)-tert-butylsulfinamide(6p)

SynthesisGP-3, reaction scale4.45mmol of imine 5p. Compound
6p was directly converted to propargylamiiie without further

o S purificationor characterizatian

(9-N-((9-6-Cyano 1-(trimethylsilyl)hex1-yn-3-yl)-tert-butylsulfinamide(6q)

CN SynthesisGP-4, reaction sda: 5.02mmol of imine 5g. The crude

product was directly converted to propargylamifg without

o)
ﬁ \,g\ further purificationor characterization
\ N \
H NN
SIMe3

Dark yellow oil, yield (cude) 1.049Q, 3.514mmol, 70%.
C14H26N,0SSi (298.52y mol™).

tert-Butyl (9-4-(((9-tert-butylsulfinyl)amino}6-(trimethylsilyl)hex5-ynoate(6s)

o o\% Synthesis:GP-4, reaction scale: 4.0&mol of imine 5s. A Lewis
o Acid (AlMe3) was left out. Isolation by fractionated filtration
ﬁ\“gw “« through a short column with silica gel. (EtOAc/PE, 10417 2:1
Ho S SiMes| - 1:1).

Coloutless crystals, yield: 0.748 2.15mmol, 53%, dr = 93:7. '"H NMR (500MHz,
Chloroformd) U = 4.14 (did, 3J = 7.4Hz, 3] = 5.9 Hz,% = 5.9 Hz 1H, C*H), 3.37 (d,%J =
5.6 Hz, 1H NH), 2.462.34 (m, 2H C'CH,CH,), 2. (m, 1H CYCH,), 1.93 (ddt,] =
13.7Hz, 3] = 8.5Hz, 3J = 6.7Hz, 1H CYCH,), 1.83 (ddt,%] = 13.1Hz, 3] = 8.3Hz, 3J =
6.8Hz, 1H, CCHy), 1.45 (s, 9H COC(CHa)s), 1.22 (s, 9H SC(TH3)3), 0.17 (s, 9H
Si(CH3)3). *C NMR (126MHz, Chloroformd) & = 172.7 (CO,), 1041 (CO,CMes), 89.9
(cYcl CTMS), 80.5 (CYCI CTMS), 56.0 (SC(CHa)s), 471 (C™H), 316 (C'CH,CH,), 281
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(CO,C(CHs)s), 275 (C'CH,), 22.4 (SC(CHs)s), -03 (SIC(CHs)s). CiHaNOsSSi
(35960 g molY). MS(ESI): m/z = 360.479 (360.203 [MH]"). TLC: R (EtOAC/PE, 1:1) =

0.78.

(9-N-((9-6-((tert-Butyldimethylsilyl)oxy)-1-(trimethylsilyl)hex 1-yn-3-yl)-tert-

butylsulfinamide(6t)

o. /
si”

@
wSey
N OSN3
SIMe3

Synthesis GP-3, reaction scale3.67mmol of imine 5t. The crude
product was directly applied for the following desilylation reaction
without further purification. Compound 6t has already been
described byauer DiBlasi andTan[45].

Brown oil, yield: not determinedH NMR (500MHz, Chloroformd) ti = 4.11 (t,%) = 5.6Hz,
1H, C*H), 3.64 (t,%] = 6.1Hz, 2H, SIOCH,), 3.38 (d] = 5.3Hz, 1H C*NH), 1.8L (m, 1H
C®CH,), 1.741.64 (m, 2H, C*CH,, C®CH,CHy), 1.57 (m, 1H C*CH,CH,), 1.21 (s,9H,
SC(CH3)3), 0.89 (s, 9H, SiC(CH3)3), 0.16 (s,9H, Si(CH3)s), 0.05 (s,6H, Si(CH3)y).
C16HaiNO,SSh (40377 g molY). MS(ES): m/z= 404.141(4042469 [M+H]).

(R)-N-((R)-7-Azido-1-(trimethylsilyl)hept1-yn-3-yl)-tert-butylsulfinamide(6v)

NH), 3.34-3.24 (m, 2H,

SynthesisGP-4, reaction scalet.16mmol of imine 5v. Compound
6v was directly converted to propargylamiiex without further

purification.

Yellow oil, yield not determined. *HNMR (300MHz,
Chloroformd) & = 4.08 (m, 1H, C™H), 3.37 (d,%] = 5.2Hz, 1H,
N3sCH>), 2.55 (n, 1H, C'CH,), 1.861.50 (m, 5H, C'CH,CH,CH>),

1.21 (S,9H, C(CH3)3), 0.15 (S,9H, SI(O‘|3)3) C14H28N4OSSi (32%59 mol'l). MS(ES')
m/z= 329.085 (329.18fM+H] ).
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Propargylamines 7
When compound was not isolatedthe yield ofpropargylamine/ usually referdo imine 5
(2 steps mentioned in parentheges

(9-N-((9-But-3-yn-2-yl)-tert-butylsulfinamide(7a)

O J\ Synthesis:GP-5, starting material wathe crude product b6a. Reaction
X

ﬁ\\\s\”

(PE/EtOAc, 2:1 or ED) and recrystallizationfrom DCM or EtO.
Colourless, crystalline solid. i#ld = 1.03g, 5.96mmol, 47 % (over two steps, referred to
aldimine 5a). dr: 100:0.'H NMR (500MHz, Chloroformd) ¢ [ppm] =4.16 (m, 1H, CDH),
3.38 (d,%) = 4.4Hz, 1H, NH), 2.39 (d,*J=2.3Hz , 1 HH), 1.46/(d;*J = 6.8Hz, 3H,
C?CHgj), 1.21 (s, 9H, C(B3)3). *CNMR (126MHz, Chloroformd) U [ppm] = 84.8
(C?°CICH), 72.3 C®CICH), 56.1 C(CHy)s), 42.7 (CU), 23.3 CH3), 22.6 (CCHj3)3).
CgH1sNOS (173.2% mol™). MS(ESI): m/z = 196.0757 (196.0767 [M+N§] de= 100%.
IR(ATR): ' [cm-1] = 3725 CH), 3706 CH), 3623 CH), 3595 CH), 3212 CH), 2946 CH),
1125 §0), 1024 6C), 1014, 846 699. | =55.15 € = 0.65 CHCI3). Smp.: 4344 °C.

scale: 12.7/nmol of imine 5a. Purification by column chromatography

(9-N-((9-4-Methylpentl-yn-3-yl)-tert-butylsulfinamide(7b)

e} Synthesis:GP-5, starting material washe crude product obb. Reaction

ﬁ\“S\N T scale: 22.5nmol of imine 5b. Purification by cétumn chromatography
H

(PE/EtOAC, 2:1) and recrystallizatidrom Et,O or DCM.

Colourlesscrystaline solid yield: 2.77g, 13.7mmol, 61% (over two steps, referred to imine
5b), dr = 97:3 *H NMR (Chloroformd, 600MHz): t = 3.89ppm (ddd,®J = 74 Hz, %) =
5.2Hz, *J = 2.3Hz, 1H, C*H), 3.31 (d,J = 7.1, 1H, NH), 2.40 (d* = 2.3Hz, 1H,
CCI B), 1.94 (m, 1H, ®(CHs)), 1.23 (s, 9H, C(El3)3), 1.01 (d,%) = 6.6Hz, 3H,
CHCH3), 1.00 (d,3J = 6.6Hz, 3H, C'HCH3). **C NMR (125MHz, Chloroformd): ti [ppm] =
82.4 (CCI @), 73.9 C2CICH), 56.4 C(CHy)3), 53.7 €Y, 33.6 C>C°H(CHy)y), 22.7
(C(CH3)3), 18.9 (CH3)CHCHs), 17.5 (CHs)CHCHs). CiHigNOS (201.333mol ™).
MS(ESI): m/z= 425.22789 (calc. 425.22668 [2M+Np]TLC: R (PE:EE 2:1)= 0.38. |

= 42.4 (= 2.82 CHCly). EA: C(61.083%), H(9.618%), N(6.322%), S(14.249%).
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(9-N-((9-5-Methylhex1-yn-3-yl)-tert-butylsulfinamide(7c)

Synthesis:GP-5, starting material washe crude product obc. Reaction

I scale: 7.8Immol of imine 5c. Isolation by colmmn chromatography
ﬁ\‘\ N” | (EtOAC/PE, 1:2). Recrystallizatidiiom Et;O or DCM. Compoundc was

first described by Ye, He and Zhafi2P], as well as Burke, Cogan, Gao, Herether,

Eugene, Ramsden, Thompson and Xipt].

Colourless crystalline soljdield: 1.03g, 4.14mmol, 53% (over two steps, referred to imine
50). dr = 97:3.'H NMR (300MHz, Chloroformd): t = 4.03 (m, 1H, C?H), 3.26 (d,%J =
75Hz, 1H, NH), 241 (d,*J = 23Hz, 1H,C?C [ B), 1.86 (m, 1H, (CHs),CH), 1.59 (t,
3)=7.4Hz, H, C*CH,), 1.21 (s, 9H, SC(TH3)3), 0.93 (d,%) = 6.6 Hz, 3H, CHCH3), 0.93 (d,
31=6.6 Hz, 3H, CHQ®3). *C NMR (125MHz, Chloroformd): Ui = 84.2 C*Cl CH 73.1
(C2C ICH), 56.4 C(CHg)3), 46.4 CY), 46.2 CH,), 24.9 (HC(CHs)2), 22.7 C(CHs)3), 22.6
((CHs)CHCH3), 22.2 (CHg)CHCHs). CiiHx»NOS (215.36 molY). MS(ESI): m/z =
453.25884 (453.25799 [2M+N3] | =26.1 (c = 1.94 CHCly). TLC: R; (PE/EtOAc, 2:1)
= 0.27.EA: C (60.703%), H (9.790%), N (6.574%), S (14.195%).

(9-N-((9-1-Cyclohexylprop2-yn-1-yl)-tert-butylsulfinamide(7d)

Synthesis:GP-5, starting material wathe crude product obd. Reaction

(IS? scale: 11.1mmol of imine 5d. Purification by column chromatography
ﬁ\\\ \ﬂ A (EtOAC/PE, 1:2). Recrystallizatiofrom EtOAc/PE(1:4). Compound7d
has been first described by Jordamrist, Whatley and Turlingtod0].

Colourless, crystalline soligield: 1.741g, 7.212mmol, 65 % (59% over two stepsieferred
to imine5d). dr = 97:3 *H NMR (500MHz, Chloroformd) U = 3.85 (ddd?J = 7.7Hz, 3] =
5.7Hz, *J = 2.3Hz, 1H, CH), 3.28 (d,%] = 7.5Hz, 1H, NH), 2.41 (d,*J = 2.3Hz, 1H,
clcr B), 1.82 (d2J = 12.2Hz, 2H,cy-2-H, cy-6-H), 1.77 (d,2J = 11.6Hz, 2H,cy-3-H, cy-
5-H), 1.67 (d,2J = 11.9Hz, 2H, cy-4-H), 1.59 ¢dd, % = 11.5Hz, 3 = 6.0Hz, *J = 3.2Hz,
1H, cy-1-H), 1.291.23 (m, 2H,cy-5-H, cy-3-H), 1.22 (s, 9H,C(CH3)s), 1.15 (ddd,?) =
15.8Hz, 3J = 7.9Hz, 3J = 3.9Hz, 1H,cy-6-H), 1.09 (dd2J = 12.2Hz, ] = 3.4Hz, 1H,cy-2-
H). ®*CNMR (126MHz, Chloroformd) U = 829 (C'CICH), 73.9 C'CI CH), 565
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(C(CHa)3), 53.1 CY), 43.2(cy-C-1), 29.4 £y-C-3), 28.3 €y-C-5), 26.4 £y-C-6), 261 (cy-C-
2), 26.0 (Cy-C-4), 228 (C(CHs)s). CisH2sNOS (241.3% molY). MS(ESI) m/z = 264.1
(26414 [M+Na]"). IR(ATR): * [cmY] = 3217 (NH), 2848 (CH), 144 (SO), 103 (SC), 897
674.Smp. =5C. |  =32.9 £=0.82 CHCL).

(9-N-((9-4,4-Dimethylpent1-yn-3-yl)-tert-butylsulfinamide(7e)

o Synthesis:GP-5, starting material wathe crude product obe. Reaction
ﬁ\,g\N scak: 2.98mmol of imine 5e. The crude product was purified by column
H S| chromatography (PE/EtOAc, 2:1) and recrystallizatiom EtOAC.

Compound7e has been first described by Burke, Cogan, Gao, Hgigther, Hickey,
Ramsden, Thompson and Xiof®].

Colouless crystals, yield: 57mg, 2.68mmol, 90% (41 % over two steps, referred to imine
5¢), dr = 80:20. *H NMR (500MHz, Chloroformd) ti = 3.66 (di, °J = 9.3Hz, “J = 1.7Hz,
1H, CH), 3.24 (d,%J = 9.3Hz, 1H, NH), 2.44 (d,%J = 2.0Hz, 1H, CYCI CH), 1.24 (s,9H,
SC(MH3)s), 1.00 (s, 9H CUC(CH3)s). ®CNMR (126MHz, Chloroformd) U = 83.0
(CYcr CH), 74.2 (CYCI CH), 58.4 (CYC(CH3)s), 569 (SC(CHa3)s), 36.2 (CY, 26.1
(CYC(CHa)s), 22.9 (SC(CH3)s). CiH:NOS (21536 gmolt). MS(ESI: miz = 216.1434
(216.1422M+H]"). TLC: R (EtOAC/PE, 1:4) = 0.08.

(9-N-((9-1-((3S 55 79-Adamantaa-1-yl)prop-2-yn-1-yl) -tert-butylsulfinamide(7f)

Synthesis GP-5, starting material wathe crude product obf. Reaction

scale: 853mol of imine 5f. Purification by column chromatography
(PE/EtOAc, 1:1) and recrystallizatiofrom n-hexane/EO (1:1). The

o]
g
ﬁ“ \” X| formation of the undesired diastereomer could not berebden this case

(checked by NMR spectroscopy of the crude product).

Coloutess, crystalline solid, yield: 37r6g, 128mmol, 15% (over 2 steps, referred to imine
5f), dr = 100:0. *H NMR (500MHz, Chloroformd) & = 3.51 (dd,%J = 9.3, = 2.2Hz, 1H
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CH), 3.21 (d,%] = 9.3Hz, 1H CNH), 2.43 (d,*J = 2.3Hz, 1H  GH), @.01 (s,3H,
CYC(CH,CHCHy)3), 1.71 (d,2J = 12.2Hz, 3H, CYC(CH,CHCH,)s), 1.66 (d2J = 12.4Hz, 3H,
CYC(CH,CHCH>)3), 1.61 (d2J = 12.0Hz, 3H, CYC(CH,CHCH,)3), 1.55 (d.2J = 11.8Hz, 3H,
CYC(CH,CHCH)s), 1.23 (s, 8, SC(H3)3). *C NMR (126MHz, Chloroformd) & = 82.1
(CYCI C H ¥4.6 (C'C ICH), 58.6 (CY, 57.0 (SC(CHs)s), 386 (CYC(CH,CHCH,)s), 376
(CYC(CH,CHCH,)s), 37.0 (CYC(CH,CHCH,)3), 284 (CYC(CH,CHCH,)3), 22.9 (C(CHa)a).
Ci/H/NOS (29347gmolY), MS(ES): m/z = 294.1886 (294.1886 [WMH]"). TLC: R
(EtOAC/PE, 1:1) =0.32]  =3.45 ¢ = 1.89 CHCl).

(R)-N-((R)-5-(Methylthio)pentl-yn-3-yl)-tert-butylsulfinamide(7g)

s | Synthesis:GP-6, starting material wathe crude praluct of 6g. Reaction
) scale: 12.6nmol of imine 5g. Both stereocenters ar@R)-configured.

I H
ﬂrs\u/\ Purification by column chromatography (EtOAc/PE, 1:2).

Highly viscous, colarless oil, yield: 999ng, 4.284mmol, 34% (over two stepsteferredto
imine 5g) dr = 964. *H NMR (500MHz, Chloroformd) ti = 4.23 n, 1H, CUH), 3.59 (d3)=
7.2Hz, 1H, NH), 2.72 2.62 (m, 2H,(CH3)SCH»), 2.46 (d,J = 2.3Hz, 1H,CcC [ B), 2.11

(s, 3H, $H3), 2.04 (dd?J = 14.4Hz, %) = 3.0Hz, 2H, CCH,), 2.01 (dd?J) = 14.3Hz, 3] =
3.2Hz, 2H,C%CH,), 1.23 (s, 9H, SC(B3)3). ®C NMR (126MHz, Chloroformd) U = 831
(CYCI CH), 73.7 CYCI CH), 564 (SC(CHa)3), 46.6 CY), 35.9 (CHCH,), 30.0((CH3)SCH,),

226 (SC(CHs)3), 15.5 (£Hs). CiH1NOS, (23339gmolt). MS(ESI): m/z = 256.0798
(256.0800 [M+Nal). IR(ATR): ’ [cm™] = 3208 NH), 2958 CH), 2917 CH), 2863 CH),
1736 S0), 1648 CSQ), 1546 SC), 1477 1454, 1432, 1363, 1315, 1264, 1223, 1176, 1059,
936, 669, 647 =-54.84 ¢ = 0.46 CHCL). TLC: R (PE/EtOAc, 2:1) = 0.14.

(9-N-[(9-1-Phenylbut3-yn-2-yl]-tert-butylsulfinamide(7h)

SynthesisGP-5, starting material wathe crude product o6h. Reaction
0 scale: 1.52nmol of imine 5h. Purification by column chromatography
ﬁ\“S\N X (PE/EtOAC, 2:1). Compoundh was first described by Burke, Cogan,
H

Gao, HeimRiether,Hickey, Ramsden, Thompson, Xiof#g].
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Yellow oil, yield: 249mg, 1.00mmol, 35% (when the crude material 6h was used in this
conversion, the yield was decreased to 284 938 nmol, 15 % over two stepsief. to imine
5h). dr = 97:3.'H NMR (500MHz, Chloroformd): U = 7.337.29 (m, 2H, a2-H, ar6-H),
7.27.7.25 (m, 3H, aB-H, ar4-H, ar5-H), 4.27 (m, IHC™H), 3.36 (d3J = 7.2Hz, 1H, NH),
3.073.00 (m, 2H, @CHZ), 2.45 (d,%J = 2.3Hz, 1H, CI B), 1.14 (s, 9H,SC(TH3)s).
13C NMR (125MHz, Chloroformd): Ui = 136.4 (aC-1), 130.0 &r-C-3, arC-5), 128.5 ar-C-
2, arC-6), 127.2 ar-C-4), 83.2 C'Cl ®), 74.3 C'C ICH), 56.5 6C(CHa)s), 49.0 CY), 43.3
(CUCHZ), 22.6 (SCCHa3)3). CuH1NOS (249.3%mol™). MS(ESI): m/z = 250.0 (250.13
[M+H]"). TLC: R¢ (PE/EtOAc, 2:1) = 0.14| =18.6 €= 1.0 CHCI).

(9-N-((R)-1-Phenylprop2-yn-1-yl)-tert-butylsulfinamide(7i)

Synthesis:GP-7, starting material wathe crude produciof 6i. Reaction
o scale: 8.30mmol of imine 5i. Purification by column chromatography
ﬁ\“S\N T (PE/EtOAC, 2:1). Recrystallizatidinom Et,O. Compound/i has been first
H

described by Verrier, CarreBoisson[51] and Jorcan, StarksWhatley,
Turlington[50].

Yellow solid,yield: 1.29g, 5.48mmol, 66% (36 % over twostepsreferredto imine5i), dr =
95:5 *H NMR (500MHz, Chloroformd): U [ppm] = 7.527.50 (m, 2Har-2-H, ar-6-H), 7.38
7.33 (m, 3Har3-H, ar4-H, ar5-H), 5.22 (dd3J = 6.5Hz, “J = 2.4Hz, 1H,C*H), 3.75 (d3J

= 6.4Hz, 1H, NH), 2.64 (d,*J=2.4Hz , 1 H), 1.E (€ 9HS(C(MH3)s). *CNMR
(125MHz, Chloroformd): U [ppm] = 138.5 &~-C-1), 128.8 ar-C-2, ar-C-6), 128.6 &r-C-3,
ar-C-5), 127.8 arC-4), 82.6 (CI €% , 7 5 .CCY, §6 GC(CHs)s), 50.8 (NHY),
22.7 BC(CH3)s). CiaH17/NOS (23535g molt). MS(ESI): m/z = 493.19639 (493.19539
[2M+Na]"), TLC: R; (PE/EtOAc, 2:1) = 0.19| =17.4 €= 0.5 CHCL).

(9-N-((R)-1-(Pentaluorophenyl)prop2-yn-1-yl) -tert-butylsulfinamide(7j)

F Synthesis:GP-6, starting material waghe crude product of6j. Reaction
F scale: 3.12nmol of imine 5j. Purification by column chromatography
F
o F| (PE/EtOAc, 2:1). Recrystallizatidnom EtOAc/PE, 1:8.
S

Colouiess crystals, igld: 0.53 g, 1.62 mmol, 5% (21 % over two steps,
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referred to imine5j). dr = 100:0. *H NMR (600MHz, Chloroformd) t = 5.55 (d,3Juy =
5.3Hz, 1H, CH), 4.01 @, 3Jun = 5.4Hz, 1H, CNH), 2.56 (d,"Ju = 2.5Hz, 1H, G CH),
1.13 (s, 9H, SC(B3)3). **F NMR (565MHz, Chloroformd) U= -142.0 (d, %Je= = 21.3Hz,
“Jer = 7.7Hz, 2F, ar3-F, ar5-F), -1533 (t, *Jer = 18.9Hz, 1F, ard-F), -161.0 (, >Jer
7.3Hz, 2F, ar2-F, ar6-F). ®*CNMR (151MHz, Chloroformd) i = 144.7 (ddt, Jcr
251.2Hz, 2Jce = 8.1Hz, %Jcr = 3.9Hz, arC-3, arC-5), 1415 (d, YJcr = 256.1Hz, arC-4),
137.7(dt, YJce = 282 Hz, 2Jcr = 15.8Hz, arC-2, arC-6), 113.4(td, 2Jor = 14.8Hz, 3Jcr =
3.6Hz, arC-1), 792 (C'CI CH), 74.5(CYCI CH), 56.7 C(CH3)3), 40.9 CY), 22.3 (CCHa)a).
C1aH12FsNOS (32528 g mol™). MS(ESI): m/z= 348.0470(3480457[M+Na]*). | =38.8
(c = 0.83; CHCL). TLC: R; (PE/EtOAc, 2:1) = 0.32IR(ATR): ' Hecm''] = 3306 (NH), 3208
( [-8), 2958 (CH3), 23562331 (C [ 4, 15241498 (ar C=0), 1074 (S=0).

(9-N-((R)-1,1,2Trifluorobut-3-yn-2-yl) -tert-butylsulfinamide(7k)

RF Synthesis:GP-6, starting material washe crude product ofék. Reaction

o]

4 L scale: 7.2Immol of imine 5k. The crude product was washed with pentane
ﬁ N and then either purified by column chromatography (EtOAc/PE, 1:2 to 1:1)

or by recrystallizatioirom DCM/n-hexane 1:1).

Colouless crystalsyield: 474.6mg, 2.088mmol, 29%, (25% over two steps, referred to
sulfinamide (S)-1) dr = 937. 'H NMR (600MHz, Chloroformd) & = 4.55 (dqd,®Jun =
7.7Hz, 3Ju4e = 6.3Hz, “Jun = 2.5Hz, 1H, CH), 3.68 (d,2Juy = 8.0Hz, 1H, CNH), 2.62 (d,
3t = 2.5Hz, 1H,CYCI CH), 1.26 (s, 9H, C(B13)3). *°F NMR (565MHz, Chloroformd) i =
-76.51 (d,%Jrn = 6.2Hz, OF3). ®*CNMR (75MHz, Chlordorm-d) U = 122.9 (q,"Jcr =
2812 Hz, CF3), 78.0 (@ CH), 73.7 (q,2Jcr = 2.3Hz, CI CH), 57.0 C(CHs)3), 49.6 (9. Jcr =
35.0Hz, CY, 22.4 (CCHa)3). CeH1FsNOS @27.25g mol™). MS(ESI): m/z = 250.0493
(250.0484 [M+Nal). TLC: R; (EtOAC/PE, 2:7) = 0.27Smp = 83.7C. | =521 (c=
0.97, DCM).

When GP-5 was applied, a far lower yield of propargylamifle was achieved: 24.xg,
0.11mmol, 10%. When the crude product 6k was not purified, but instantly converted by
GP-6, the total yield of tke whole synthesis could be increased to 1d,%.267mmol, 25%

(referred to the chiral sulfinamir{§)-1, 3 steps)
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(9-N-((R)-1,1,2Trichlorobut3-yn-2-yl)-tert-butylsulfinamide(71)

& o | Synthesis:GP-6, starting material wathe crude product ofl. Reation

0

g j/\ scale: 149mol of imine 5l. Reaction was monitored by TLC. Purification
WS \

ﬁ H | by column chromatography (PE/EtOAc, 2:1).

Colouless crystals, yield: 23/mg, 85 umol, 57 % (6 % over two steps, referred to imiBg.

dr = 100:0. *H NMR (500MHz, Chloroformd) i = 4.71 (dd,*J = 8.6Hz, *J = 2.3Hz, 1H,
CH), 4.05 (d,%] = 8.7Hz, 1H, NH), 2.72 (d,*J = 2.3 Hz, 1H, CCH), 1.29 (s, 9H,
SC(CHs3)3). *CNMR (126MHz, Chloroformd) U = 100.6 CCl), 77.9 CDC[ CH), 774
(CDCI CH), 65.0 (Ctﬁ, 58.0 (C(CHs)s), 22.8 (C(CHas)s). CgH1:ClsNOS (276.6Q mol™).
MS(ESI): m/z= 275.9771 (275.9778 [M+H). TLC: R (EtOAC/PE, 1:2) = 0.27| =
15.0 (c = 0.8; CHCly). IR(ATR): * Hem™] = 3281 (NH), 3196 (CH) , 3 1-#)Y% 23601 C
(-C I ¢, 1068(S=0) 869, 802, 685

(R)-N-((9-1-(Benzybxy)but3-yn-2-yl)-tert-butylsulfinamide(7n)

Synthesis: GP-5, starting material waghe crude product ofén.
Reaction scale:197nmol of imine 5n. Purification by column

o /< chromatography (EtOAC/PE, 1:4).
Il
RN
ﬁ H X Yellow oil, yield: 17mg, 61umol, 31% (over two $eps, referredo

imine 5n), dr = 95:5.'H NMR (500MHz, Chloroformd) U = 7.367.27 (m, 5H arH), 4.64
(d,2J = 12.0Hz, 1H, C'CH,), 4.57 (d2J = 12.1Hz, 1H, C'CH,), 4.24 n, 1H, C%, 3.75 (d3J
= 6.4Hz, 1H, CNH), 3.65 (dd2J = 5.6Hz, “J = 1.3Hz, 2H, PhCH,), 2.45 (d,*J = 2.4Hz,
1H, Cf CH), 1.21 (s9H, C(CH3)s). *C NMR (126 MHz, Chloroformd) i = 137.7 (ar-C-1),
1286 (arC-3, arC-5), 128.0 (arC-4), 127.9 (ar-C-2, arC-6), 811 (CUCICH), 742
(CYCI CH), 73.5 (C'CH,), 73.2 (PhCH,), 56.5 (SC(CHa)s), 47.5 (CY, 227 (SCCHa)3).
CisH2NO,S (27940 gmol™). TLC: R (EtOAC/PE, 1:4) = 0.13.
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(9-N-((R)-1-(Allyloxy)but-3-yn-2-yl)-tert-butylsulfinamide(70)

J Synthesis:GP-5, starting material waghe crude product o6o. Reaction

scale: 1.58mmol of imine 5o0. Purification by column chromatography

@)
Q /K (PE/EtOAC, 2:1 0DCM/MeOH, 98:2).
5.
R

Yellow oil, yield: 149 mg, 490mmol, 31% (over two steps, referred to

imine 50). dr =93:7. *H NMR (500MHz, Chloroformd): i = 5.86 (m, 1HCH=CH,), 5.27
(dddd,*J = 1.4 Hz, %) = 1.5Hz, 2 = 1.5Hz, 3] = 17.2Hz, 1H, C=H,CH¢g), 5.18 (dddd®J =
1.4Hz, *J = 1.4Hz, %) = 1.5Hz, 3] = 10.4Hz, 1H,C=H,CHg), 4.18 (m, 1H, NHEH), 4.04
(m, 2H,CH»-CH=), 3.72 (d3J = 6.4Hz, 1H, NH), 3.583.57 (m, 2H, HECH,), 2.42 (dJ =
24Hz , 1 H), 1L.ZDI(SCOHSC(CH3)3). *C NMR (125MHz, Chloroformd): i = 134.2

(CH=CH,), 117.6 CH=CH,), 81.0 (oI €Y , 7 4 .ccY, ¢HCEHCH,), 72.3
(OCH,CH=), 56.4 BC(CHa)3), 47.4 €Y, 22.6 SC(CH3)s). C1iH1NO,S (229.34 gnol?).
MS(ESI): miz = 252.0 (252.33 NI+Na]"). | = 36.3 € = 0.99 CHCL). TLC: R

(DCM/MeOH, 50:1) = 0.17.

(R)-N-((9-1-(Benzylthio)but3-yn-2-yl)-tert-butylsulfinamide(7p)

Synthesis: GP-5, starting material waghe crude product of6p.
Reaction scale: 4.4%mol of imine 5p. Purification by preparative

o S HPLC.

I

%S\N\ Brown oil, yield: 57.2mg, 194 mmol, 4% (over two steps, referred to
imine 5p). dr = 93:7. *"H NMR (300MHz, Chloroformd) ti = 7.397.22 (m, 5H, ar@), 4.13
(m, 1H, CH), 3.84 (s, 2H, SB,Ph), 3.813.77 (M, 1H, NH), 2.82 (dd,2] = 13.9Hz, *J =
6.3Hz, 1H, C"HCHZ), 2.74 (dd?J = 13.8Hz, %= 6.2Hz, 1H, le—|CH2), 2.50 (dJ = 2.3Hz,
1H, cYcr CH), 1.22 (s, 9H, SC(83)3). *C NMR (151MHz, Chloroformd) ti = 137.9 (aC-
1), 1291 (ar-C-2, arC-6), 128.7 (aaC-3, arC-5), 127.3 (arC-4), 82.7 CUCI CH), 74.1
(CYCI CH), 56.6 (£(CHa)s), 47.3 CY), 383 (CHCH,), 369 (SCH.Ph), 22.6 (SGTHs)s).
C1sH21NOS; (295.46g mol™), MS(ESI): m/z= 317.98 (318.10 [M+N4). | =-56.1 €=
0.19 CHCL). IR(ATR): 1f[cm™] = 3218 (NH), 2958 (CH), 2335 ().
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(9-N-((9-6-Cyanohexl1-yn-3-yl)-tert-butylsulfinamide(7q)

CN| SynthesisGP-6, starting material wathe crude product 06q. Reaction
scale: 3.53nmol of imine 5qg. Purification by column chromatography

“Sey (EtOAC/PE, 1:2).
S

Yellow crystals, yield0.344g, 1.8 mmol, 43% (30 % over two steps, referred to imiBg).
dr = 95:5."H NMR (500MHz, Chloroformd): i = 4.11 (m, 1H, €H), 3.36 (d,%J = 6.1Hz,
1H, NH), 2.46 (d,'J=23Hz , 1 HH), 2.€21(t2J) = 6.4Hz, 2H, CH,CN), 1.831.95 (m,
4H, CHNCH,CH>), 1.23 (s, 9H, C(B3)3). ®*CNMR (126 MHz, Chloroformd): i = 77.1
( HeeY, 742 (HCI €Y, 565 (C(CHa)s), 467 (CHNH), 355 (CHNCH,CH,), 227
(C(CHs)s), 21.6 (CHNCH,CH,), 171 (CH,CN). CiiH1gN,0S (226.34 mol™). MS(ESI):
m/z=249.1026 (2491032[M+Na]"). TLC: R (EtOAC/PE, 1:2) 0.33. | =634 €=
0.84; CHCL). IR(ATR):  [ecm™] = 3250 (NH), 2955 (CH), 2930 (CH), 2867 (CH), 2360
(CI C), 2335(CI C), 2240, 145§CN), 1423 1363, 1182, 1059, 87647,

tert-Butyl-(S)-4-(((9)-tert-butylsulfinyl)amino)hexs-ynoat (79)

o o\ﬁ Synthesis: GP-6, starting material waghe crude product of6s.
o Reaction scale: 4.0édmol of imine 5s. Purification by column
\_§\ chromatography (EtOAC/PE, 1:1).

\ N %

Colouiess crystalsyield: 0.54g, 1.9mmol, 47% (25% over two
steps, referred to imings). dr = 93:7.*H NMR (500MHz, Chloroformd) U = 4.06 (qd>J =
6.9Hz, *J = 2.2Hz, 1H, CH), 3.47 (d,%33=7.0Hz, 1H, NH), 2.40 (d,%J = 2.4Hz, 1H,
clcr B), 240 2.30 (m, 2H, CGCH,), 2.041.87 (m, 2H, &CH,), 1.39 (s, 9H,
CO,C(CH3)3), 1.17 (s, 9H, SC(B3)3). *C NMR (126 MHz, Chloroformd) ti= 1721 (CO,),
83.0 (C'CI CH) ,7 (C®L(CH3)s), 737 (CYC ICH), 56.3 (SC(CH3)s), 46.8 CY, 319
(CYCH,), 31.4 (CQCH,), 28.1(CO,C(CH3)s), 226 (SC(CH3)3). C14H2sNOsS (28742 g mol
1), MS(ESI): m/z= 2881635(288.1@79[M+H]"). |  (c= 0.1 CHCl) = 33.27. TLC:
R: (PE/EtOAc, 1:1)= 0.46.
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(9-N-((9-6-Hydroxyhex1-yn-3-yl)-tert-butylsulfinamide(7t)

OH

\\'S\
TS

SynthesisGP-5, starting material wathe crude product o6t. Reaction
scale: 3.6/mmol of imine 5t. 6 eq of TBAF were used. Reaction was
caried out for 2h at 0°C. Purification by column chromatography
(EtOAc). Compoundrt has already been described by Bauer, DiBlasi

and Tar45]. X-ray crystal structure analysis has been performed bejorou et al[14].

Colouless crystals, yield: 215rg, 989.7mmol, 27 % (over two steps, referred to aldimine

5t). dr = 93:7."H NMR (500MHz, Chloroformd) & = 3.99 n, 1H, CH), 3.80 (d,%] =

6.8Hz, 1H, CNH), 3.56 (1,3 = 6.2Hz, 2H, GH,0H), 3.37 (s, 1H, @), 2.39 (d,J = 2.3Hz,

1 H, H),ILB0 (ddt?) =129 Hz, 3 =8.9Hz, %1 =6.4Hz, 1H,C'CH,), 1.771.68 (m, 1H,
cCH,), 1.64 (1d,%) = 9.2Hz, 3] = 8.6Hz, 3] = 4.1Hz, 2H, C'CH,CH,), 1.14 (s, 9H,
SC(CH3)s). ®C NMR (126MHz, Chloroformd) U = 83.6 C'CI CH) , CY3CHR 616
(CH,OH), 56.3 C(CHa)3), 47.3 (CY, 33.5 (CCH,), 28.6 (C'CH,CH,), 22.6 (SCCHa)s).

CiH1oNO,S (21733gmol?). MS(ESI): m/z = 218.1213 2181209 [M+H]"). TLC: R

(EtOAc) =0.15.4  =348(c= 1.0 CHCL). IR(ATR):  [cm}] = 3360 (OH), 3262 (NH),
3132 (CH), 2948 (CH), 2898 (CH), 1027 (®).

(9-N-((9-7-Azidoheptl-yn-3-yl)-tert-butylsulfinamide(7vx)

N3| SynthesisGP-5, starting material wathe crude product obv. Reaction
scale: 1.16nmol of imine 5v. Purification by column chromatography
o} (PE/EtOAC, 2:1). Compand 7vx has been first described e, He and

RSN
ﬁ ” N Zhang[29].

Yellow olil, yield: 170mg, 0.67mmol, 58% (over two steps, referred to imir®). dr =
74:26."H NMR (500MHz, Chloroformd) & = 4.00 fn, 1H, C*H), 3.42 (d,%J = 6.7Hz, 1H
NH), 3.26 (t,3J = 6.6Hz, 2H, NsCH>), 2.41 (d,*J = 2.4Hz, 1H, C CH), 1.72 (ddd2J =
15.0Hz, 3J = 8.1Hz, 3] = 6.2Hz, 2H, C'CH,), 1.631.57 (m, 2H NsCH,CH,), 1.56-1.48 (m,
2H, CUCH,CH,), 1.19 (s, 9H, C(CH3)3). *CNMR (126MHz, Chloroformd) U = 83.4
(CYCI CH), 73.4 (C2CI CH), 567 (C(CHs)3), 51.2 (NsCH,), 47.3(CY, 36.2 (C'CH,CH,),
28.4 (CYCH,), 22.7 (NsCH,CHy), 226 (C(CHa)s). C1iH20N40S (25637 g mol?), MS(ESI):
m/z=279.15 (279.13 [M+N4d). TLC: R; (EtOAC/PE, 1:2) = 0.25.
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(9-N-((9-7-Aminoheptl-yn-3-yl)-tert-butylsulfinamide(7vy)

NH,| Synthesis:GP-4mod (compare conversion of5w to 7wy), starting
material wasthe crude product ofév. Reaction scale: 5.2mol of

0 imine 5v.

S.
NP | . e
H Faintly yellow oil, yeld: 0.82g, 3.559mmol, 8 %. dr = 91:9. "H NMR

(500MHz, Chloroformd) & = 3.98 n, 1H, CH), 3.48 (d,2J = 6.7Hz, 1H, NH), 2.67 (t,3] =
6.5Hz, 2H, Ho.NCH>), 2.39 (d,J = 2.3Hz, 1H, Cf CH), 1.941.87 (m,2H, NH,), 1.771.64
(m, 2H, C'CH,), 1.561.40 (m, 4H, C'CH,CH,CH,), 1.18 (s,9H, C(CHa3)3). “*C NMR
(126 MHz, Chloroformid) & = 838 (CYCI CH), 73.1(CYCI CH), 56.2(C(CHs)3), 475 (CY),
419 (H:NCH,), 36.6 (C°CH,), 33.0 (C'CH,CH,), 22.8 (H,NCH,CH,), 22.6 (C(CH3)s).
C1iH2N-0S (230.3% molY). MS(ESI): m/z= 253.1352 (253.1345 [M+N§] | =93
(c=2.5; CHCL). TLC: R; (DCM/MeOH/NE%, 88:10:2) = 0.18IR(ATR): [cm] = 3297
(NH), 2927(NH,), 2863(CH), 1695 1521, 1458, 1366, 1253, 1169, 1052, 669.

tert-Butyl ((9-5-(((9-tert-Butylsulfinyl)amino)hept6-yn-1-yl)carbamatd 7vz)

NHBoc| The Boc protection of propargyhine 7vy was carried out as

suggested bpasel and Hassngb2]: Propargylaminervy (820mg,
0 3.56mmol, 1 equiv) was dissolved in a mixture of THFBA (1:1,

ﬁws\” S 12mL). BogO (1.55g, 7.12mmol, 2equiv) and NaHCQ (900mg,

10.7mmol, 3 equiv) was added in one portion. The aaless

suspension was stirred at rt overnight. When all starting material was consuortbfed

by TLC), imidazole (73@ng, 10.7mmol, 3equiv) was added and the reaction mixture was
stirred for another & at rt. The solution was concentrated under vacuum and then diluted
with EtOAc (35mL). The phases were separated and the organic layewastsed with
agueous HCI (0.M, 3 x approximatelylOmL) until the aqueous layer was acidic. The
organic layer was washed with brine nfh), dried over NgSO, and the solvent was
evaporated under reduced pressure. The crude product was purified by column
chromatography (PE/EtOAc, 2:1). Compouitdz has been first described by Ye, He and
Zhang[29].

Faintly yellow oil,yield: 531mg, 1.607mmol, 45%. *H NMR (500MHz, Chloroformd) Ui =

4.56 (s, 1THNHBoG), 4.02 (, 1H, C*H), 3.35 (d,%J = 6.6Hz, 1H, NH), 3.12 , 3J = 6.6Hz,

2H, NHCH»), 2.41 (d,J = 2.2Hz, 1H, c’C I B), 1.801.67 (m, 2H C'CH,CH.), 1.661.59
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(m, 2H, CYCH,CH,CH,), 1.531.47 (m,2H, C°CH,), 1.44 (s,9H, OC(CH5)3), 1.22 (s,9H,
SC(CH3)3). *H NMR (500 MHz, DMSQdg) Ui = 6.76 (t,3) = 5.8Hz, 1H, NHBoc), 5.62 (d,2J
= 7.9Hz, 1H, CNH), 3.82 (q,%] = 7.2Hz, 1H, CH), 3.26 (d,J = 1.6Hz, 1H, C'CI CH),
2.89 n, 2H, BocHNCH,), 1.63 (, 2H, C'CH>), 1.37 (s,9H, CO,C(CH3)3), 129-1.41 (m,
4H, CYCH,CH,CH5), 1.12 6 9H, SC(Hs)3). *C NMR (126MHz, DMSO)ii = 155.5 CO),
85.2 CICH), 77.3 CO,C(CHq)s), 74.3 CYCI CH), 55.5 SC(CHa)s), 46.7 CY, 36.4
(BocHNCH,), 28.9 C'CH,), 28.3 SC(CH3)s), 22.7 BocHNCH,CHy), 22.6 CO,C(CHs)s),
22.5 CYCH,CH,). C1gH30N205S (33049 g mol). MS(ESI): 331.2045 (331.20499 [M+H]
| =25.0(c=0.19 CHCL). TLC: R (PE/EtOAc, 2:1) = 0.37.

(9-N-((9-6-Azidohex1-yn-3-yl)-tert-butylsulfinamide7wx

N3| SynthesisGP-6, starting materiawasthe crude product o6w. Reaction

scale: 11.53mmol of imine 5w. The crude product was separated by

ﬁ\\\s\N “ column chromatography (elution with EtOAc/PE, 1:1). The ratio of
S propargylamine7wx and triazole13 was 1:4. Compound 7wx was

observed to be instablé. solution of 7wx was investigated byH NMR spectroscopy. After
one week, 6 % of the alkynehad undergone an intramolecular Huisgen reaction and formed

compoundL4.

Faintly yellow oil, yield: 0.531Q, 2.19mmol, 19% (isolated vyield) dr = 96:4. '"H NMR
(500MHz, Chloroformd) Ui = 4.09 (n, 1H, CH), 3.58 (t,%] = 6.3Hz, 2H, N3CH5), 3.35 (d,
3J= 6.5Hz, 1H, NH), 2.44 (d,"J = 2.3Hz, 1H C'C [ B), 2.0£1.93 (m, 2H C'CH,), 1.93
1.84 (m, 2H C'CH,CH>), 1.23 (s,9H, C(CH3)3). **C NMR (126MHz, Chloroformd) & =
832 (C'Cl ®l), 738 (CYCI CH), 56.4(C(CHs)3), 46.9(CY), 44.5(H,NCH,), 341 (C*HCH,),
28.6 (NCH,CH,), 22.7 (CCHa)s). CioH1sN4OS (24234gmol?), MS(ESI): m/iz = 265.1
(265.34 [M+Na]). | 8 =45.0(c = 0.1Q CHCL). IR(ATR): ’ Hem'] = 32873202 (N\H),
2955 (CH), 23692331 (N, 1071 (D).

(9-N-((9-6-Aminohex1-yn-3-yl)-2-methylpropané-sulfinamide(7wy)

NH,| Synthesisn-Butyllithium (1.6M in n-hexane, 35.L, 56.3mmol, 1.2
equiv) was added dropwise to a solution of TH&etylene 7.9mL,
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56.3mmol, 1.2equiv)in toluene (90mL) at178 °C The clear solution was stirred foh2
before a solution of iminéw (10.14g, 46.9mmol, 1equiv)in toluene (90nL) was dropped

very slowly into the mixture. After full conversion-@h, monitored i analytical HPLC), a
solution of PPk (49.2g, 187mmol, 4.0equiv) in THF (150mL) was added to the reaction
mixture and the cooling bath was removed, so that the solution could warm up to rt. When no
further evolution of gas could be observedh(fater), water (150mL) was added to the
orange reaction mixture and stirring was continued vigorously for. Then, the phases were
separated. The organic phase was washed with a solution of Na3C&) 50mL). The
combined aqueous layers were extracted withMD@G x 40mL). The combined organic
layers were dried over N&O, and the solvent was evaporated under reduced pressure. The
crude product was purified by column chromatography (DCM/MeOH/NEB:10:2) to yield

compound/wy in pure form.

Yellow oil, yield: 7.330g, 33.88mmol, 86%, dr = 80:20. *H NMR (500MHz, Chloroformd)

0=3.99 fd, 3 = 5.9 Hz3J = 5.9 Hz,1H, C*H), 2.70 ¢, 3J = 6.8Hz, 2H, H,NCH»), 2.57 (s,
2H, NH), 2.40 (d,%J = 2.0Hz, 1H, CYCI CH), 1.77 n, 1H, C'CH,), 1.69 (n, 1H, C'CH.),

1.60 (n, 2H, C'CH,CH>), 1.16 (s, 9H SC(TH2)3). *C NMR (126MHz, Chlorofom-d) U =

837 (CYCI CH), 73.2(CYCI CH), 563 (C(CHa)3), 47.3(CY), 41.3(NH,CH,), 343 (C'CH,),

28.8 (CYCH,CH,), 22.6(C(CH3)s). C1oH20N,0S (21634 gmolY). MS(ESI): m/z= 217.1357
(217.1369[M+H] ). | = 26.2(c = 0.51 CHCl). TLC: R; (DCM/MeOH/NEts, 88:10:2) =
0.25.

tert-Butyl ((9-4-(((9-tert-butylsulfinyl)amino)hexs-yn-1-yl)carbamat&'wz

NHBoc| Synthesis: See preparation ©fz, starting material washe crude
o i product of7wy. Reaction scale: 19.88mol of imine 5w. Purification

\E\ by column chrom@graphy (PE/EtOAc, 2:1).

TS

Colouiess highly viscous oil, yield: 3.951h 12.487mmol, 63 %, dr
= 90:10. *H NMR (500MHz, Chloroformd) U = 4.57 (s, 1HNHBoc), 4.06 (qd2J = 6.5Hz,
“J=2.3Hz, 1H CUH), 3.37 (d,2J = 6.6Hz, 1H NH), 3.16 (q.2J = 6.8Hz, 2H, BocHNCH»),
2.42 (d,*J = 2.3Hz, 1H cler CH), 1.82 1.70 (m, 2H CUCHZ), 1.69 1.62 (m,2H,
CYCH,CH,), 1.44 (s,9H, COC(CH3)3), 1.22 (s,9H, SC(MH3)s). *CNMR (126MHz,

Chloroformd) Ui = 1561 (CO,), 835 (C'CI CH), 79.4(CO,C(CHs)s), 73.5(C'Cl CH), 564

(SC(CHa)s), 47.3 (CY, 341 (BocHNCH,), 286 (CO.C(CHs)s), 26.3 (CICHy), 227
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(SC(CH3)s), 22.6 (C'CH,CHy). CisHogNo0sS (31646 g molY), MS(ESI): m/z = 3391709
(339.17.3 [M+Na]"), | = 42.3(c = 0.24; CHCly). TLC: Ry (EtOAC) = 0.56.IR(ATR):
[cm™] = 3297 (NH), 2971(CH), 2924(CH), 2867(CH), 1689(CO), 1524(SO), 1363, 1252,
1169, 1055.

DiBoc protected arginine afogue Propargylamingx

BOCNYNHBOC Propargylamine 7wy (3.378g, 15.61Immol, 1 equiv) and

NH DiBocisothiourea (4.9,15.5mmol,1.0 equiv) were dissolved

o under argon atmosphere in dry DCM (®Q). The reaction

ﬁ\\é\N mixture was stirred for 8 at rt. Then the solvent was evapecht
H X under reduced pressure. The residue was diluted with water

(30mL) and the solution was extracted with DCMx30mL). The combined organic layers
were washed with brine (I8L) and dried over N&O, before the solvent was evaporated in

vacuum. The crde product was purified by column chromatography (DCM/MeOH, 10:1).

Faintly yellow, highly viscous oil, igld: 5.625g, 12.Z mmol, 79%, dr =937, 'H NMR
(500MHz, Chloroformd) U = 11.48 (s, 1HHNHBoc), 8.37 (s, IHNHCNy), 4.114.04 (m,
1H, CHH), 3.47(t, 3J = 6.2Hz, 2H, N,CNCH,), 3.40 (d2J = 6.5Hz, 1H, C'NH), 2.42 (dJ =
2.3Hz, 1H CI CH), 1.821.72 (m,4H, CUCHZCHZ), 1.49 (s 9H, C=NCQ,C(CH3)3), 1.49 (s,
9H, CHNCGQC(CH3)3), 1.21 (s,9H, SC(H3)s). *CNMR (126MHz, Chloroformd) U =
1637 (NCN,), 156.3 (C=NCO,Bu), 153.4 (CHNCO,Bu), 834 (C'CICH), 83.3
(C=NCO,C(CHg3)3), 795 (CHNCGC(CHg)3), 736 (CUCI CH), 564 (SC(CHs)3), 47.2
(CUCI CH), 404 (CH;NHCNy), 3.0 (CUCHz), 28.4 (C=NCQO,C(CH3)3), 28.2
(CHNCO,C(CHg)3), 25.2 (CUCHZCHZ), 227 (SCECHa)s). CaHagN4OsS (45862 g mol™),
MS(ESI): m/z= 459.2719 (459.2636 [M+H]J, 481.2453 (481.2455 [M+N3]

Hydrolysis of imine 5forms hemiaminal 8
(9-N-(2,2,2Trifluoro-1-hydroxyethyl}-tert-butylsulfinamide 8k)

F&/F A solution ofcrudeimine 5k in DCM was dilued with water. The organic

¢}

8 j\ layer was evaporated under reduced pressure. Then, the aqueous layer was
YN TOH

ﬁ H extracted with DCM (3« 30mL). The combined organic layers were dried
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over NaSQ, and the solvent was evaporated under vacuum to yield aries® solid.

Recrystallizatiorfrom EtOAc yielded hemiaminak in high purity.

Colouless crystalsyield: 1.773g, 8.810mmol, 34% (ref erred todeEIl | man
(9)-1). *H NMR (300MHz, DMSO-dg) Ui = 7.41 (d,33uy = 5.2Hz, 1H, CH), 6.59 (d,*Jqn =

8.2Hz, 1H,NH), 4.98 (, 1H, C*H), 1.10 (s, 9H, C(E15)3). “°F NMR (282MHz, DMSO-dg)

U =-80.0 (d,3Je = 5.6Hz, OF3). *C NMR (126MHz, Chloroformd) i = 122.5 (q,"Jce =

281.8Hz, CF3), 80.3 (q,%Jcr = 34.9Hz, C™H), 57.3 C(CHa)3), 22.5 CHa). CeH1,FsNO,S

(219.22g mol®).

(9-N-(2,2,2Trichloro-1-hydroxyethyl}tert-butylsulfinamide(8l)

OC?K/C' Ell mands c¢ hi(®4(1.00g,u8l25mmolalequid)eas added

ﬁ & j\ in one portion to freshly dried and distilled chloral (1¢219.38mmol, 1

N~ “OH . . . : -
H equiv)and the mixture was diss@s in DCM (20mL). After stirring of the

solution for 3d, conversion of the starting material was complete (monitored by TLC). Water
(20mL) was added and the emulsion was concentrated up under reduced pressure. The
residue was stirred for 1tb at rt, béore it was extracted with DCM (3 30mL). TLC
showedcomplete consumption dtfie formed intermediate. The combined organic layers were
washed with brine (161L), dried over MgS®and the solvent was evaporated under vacuum.
The crude product was obtainedform of a colarless, crystalline solid. Hemiamin@ll was

isolated by column chromatography.

Colouless crystalsyield: 1.0847, 4.0386mmol, 49% (r ef erred to EI | mano:
(9-1), '"H NMR (500MHz, DMSO-dg) Ui = 7.82 (d,%J = 6.7 Hz, 1H OH), 5.83 (d,J = 8.7

Hz, 1H, NH), 5.05 (dd3J = 8.7Hz, 31 =6.6Hz, 1H, C*H), 1.17 (s, 9HSC(CH2)3). **C NMR

(126MHz, DMSO) U = 103.6 (CiC), 89.4 CY), 566 (C(CH3)3), 22.8 (C(CHa)a).
CeH12CIsNO,S (26858 g mol™). TLC: R (EtOAC/PE, 1:4) = 0.14.

Side-product 9k of the conversion of & with GP-3
(9-N-((R)-2,2,2trifluoro-1-isopropoxethyl)-tert-butylsulfinamide(9k)

RO SynthesisGP-3: Ti(OiPr), (2.61mL, 8.816mmol, 1equiv)was added to
0
ﬁ g j: J\ a solution ofcrude 5k (8.816mmol) and the mixture was dropped
VTN O
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directly into a solution oftrimethylsilylethynyl lithium (14.1mmol, 1.6 equiv) in THF

(50mL) ati 78 °C The reaction mixture was stirrediat8 °Cfor 2 h, and then warmed up to

rt. The solution was diluted with a saturated exgjis solution of NECI (40mL) and the
colourless precipitate was filtered through a pad of celite. The phases were separated and the
agueous layer was extracted with DCM X230 mL). The combined organic layers were
washed with brine (1tL) and dried oveNa&SO, before the solvent was evaporated under
reduced pressure. The crude product was recliyst@dfrom EtOAC/ELO, 1:2 to yield aminal

9k in pure form.

Colouless crystals, yield: 727rag, 2.786mmol, 2% (r ef erred t o EI | mand:
(9-1). *H NMR (300MHz, Chloroformd) U = 4.72 (dq,2Jun = 9.6Hz, *Jur = 4.7Hz, 1H

C™), 4.10 geptett I = 6.1Hz, 1H (CH3),CH), 3.90 (d,2Jun = 9.9Hz, 1H, NH), 1.19 (d,

3Jun = 6.3Hz, 3H, (CH3)CHCH3), 1.17 (s,9H, C(CHa3)s), 1.14 (d,%Juy = 6.1Hz, 3H
(CH3)CHCH3). **C NMR (126 MHz, Chloroformd) U= 122.3(q, “Jcr = 28.4 Hz, CF3), 83.5

(9, 2Jcr = 33.7Hz), 70.7 (QCH(CH3)2), 56.9 C(CHs)3), 22.8 (CCHs)3), 22.3 (CH3)CHCHa),

20.5 (CH3)CHCHa). *F NMR (282MHz, Chloroformd) U = -8038 (d, *Jey = 5.0Hz, CF3).
CoH1gFsNO,S (261.30g mol™). MS(ESI): m/z = 262.1080(262.10831[M+H]"). TLC: Ry

(PE/EtOAC, 2:1) = 0.42.

Side-product 10k of the conversion of & with GP-4
(9-N-((R)-1,1,2Trifluoropropare-2-yl)-tert-butylsulfinamide(10k)

ROF Synthesis GP-4. A soltion of AlMe; (2.0M in n-hexane, 9.8nL,
0
ﬁ g j/\ 19.6mmol, 1equiv) was added to a solution ofude5k (19.68mmol) and
N3 \N
H

the mixture was dropped directly into a solution tomethylsilylethynyl

lithium (31.5mmol, 1.6equiv)in toluene (70nL) at1 78 °C. The reactia mixture was stirred

at1 78 °Cfor 2 h, and then warmed up to rt. The solution was diluted with a saturated aqueous
solution of NHCI (40mL) and the colorless slurry was filtered through a pad of celite. The
phases were separated and the aqueous lag®remtracted with DCM (% 30mL). The
combined organic layers were washed with brinenfl) and dried over N&O, before the

solvent was evaporated under reduced pressure. The crude product was lreedyfstah
EtOAch-hexane, 1:5 to yield aminabk in pure form.Racemic ompoundlOk has been first
prepared by Packer, Mel assi s, Wel | s, Light
(R)-1to 1,1,ktrifluoropropan2-one[53].
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Colouless crystals, yid: 2.262g, 10.41mmol, 3% (r ef erred t o EI | mano:

(S)-1). *H NMR (300MHz, Chloroformd) Ui = 3.84 (n, 1H, CH), 3.13 (d3Juy = 7.4Hz, 1H

NH), 1.46 (d,%Juy = 6.9Hz, 3H, CCH3), 1.22 (s, 8, C(CH3)s). *CNMR (75MHz,

Chloroformd) Ui = 125.4(q, *Jcr = 2801 Hz, CFs), 56.8(C(CHs)s), 54.6 (q,2Jcr = 31.8 Hz,

C2H), 225 (C(CHa)3), 167 (g, “Jor = 1.9Hz, C'CH5). *F NMR (282MHz, Chloroformd) i

= -783 (d, 3Jry = 7.0Hz, CF3). C/H14FsNOS (217.25g mol™). MS(ES): m/z = 218.0813
(218.0821 [M+H]). | =-172(c = 0.33 MeOH).

Furthermore, TM$protected alkynebk could be isolatedn a low amount 0f1.384g,
0.414mmol, 22%.

Sonogashira crosscoupling productsas peptidomimetics 11
Methyl 4((9-3-(((9-tert-butylsulfinylamido)-3-phenylpropl-yn-1-yl)benzoatg11i)

O Synthesis: GP-9, reaction scale was 40mol of
o propargylamine7i. The crude product was purified by
ﬁwg\u N column chromatography (PE/EtOAc, 1:1) and then
O recrystali zedfrom Et,0O.
O\
o Coloutess crgtalline solid, yield: 83ng, 225 nmol, 54%.

'H NMR (500MHz, Chloroformd) ti = 7.98 (d,*J = 8.4Hz, 2H, ar2-H, ar6-H), 7.56 (d,*J
= 6.9Hz, 1H Ph2-H, Ph6-H), 7.53 (d2J = 8.4Hz, 2H, ar3-H, ar5-H), 7.41 (t3) = 7.3Hz,
2H, Ph3-H, Ph5-H), 7.37 (M, 1H, Ph4-H), 5.47 (, 1H, CH), 3.92 (s, 3HCO,CH3), 1.27
(s,9H, SC(TH3)3). *C NMR (126 MHz, Chloroformd) ti = 166.6(CO,CHs), 138.3(Ph-C-1),
1319 (arC-3, arC-5), 1301 (arC-1), 1296 (arC-2, arC-6), 129.0(Ph-C-3, PhC-5), 128.8
(PhC-1), 127.8(Ph-C-2, PhC-6), 127.0 (PhC-4), 902 (CCI C a B6)3(C'C [Car), 573
(SC(CHa)3), 52.4 (CO,CHa), 52.3 (CY, 22.7 (SC(CH3)s). CaiH2NOsS (36948 g mol?),
MS(ES)): m/z= 392975 (392129 [M+Na]*). IR(ATR): 3 [gm™] = 2977 (CH), 2948 GH),
2920 (CH), 2328C), (70 C)), 153 3k 8=C)( 1280 (GN). TLC:
R (EtOAC/PE, 1:2) = 0.44] =104 (c=0.72 CHCl3).
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Methyl 3-((R)-3-(((9-tert-butylsulfinyl)amido)-4,4,4trifluorobut-1-yn-1-yl)benzoate 11k)

Synthesis: GP-9, reaction scale 582mmol of

F
F_F
¢}
g o propargylamine7k. The crude product was purified by
WESN
) H A o column chromatography (PE/EtOAc, 1:1).

Faintly yellow oi, vyield: 94.7mg, 262nmol, 45 %.
'H NMR (300MHz, Chloroformd) U = 8.10 (t,%J = 1.7Hz, 1H, ar2-H), 8.01 (dt,%) =
7.9Hz, 3= 1.5Hz, 1H ar6-H), 7.62 (dt2) = 7.7Hz, “J = 1.5Hz, 1H ar4-H), 7.39 (t,°J =
7.8Hz, 1H, ar5-H), 4.77 (dg) = 7.6Hz, 3J = 6.3Hz, 1H, C™H), 4.04 (d,%] = 7.6Hz, 1H
NH), 3.90 (s, 3HiCO,CH3), 1.25 (s, 9HSC(MH3)3). *F NMR (282MHz, Chloroformd) U =
-763 (d, *Jry = 6.3Hz, CF3). ®*CNMR (75MHz, Chloroformd) U = 1662 (CO(CHs)),
136.2(ar-C-4), 133.2(ar-C-2), 130.6 (arC-1), 130.5 (aiC-6), 128.7 (atC-5), 121.5 (aiC-3),
121.3 (q,Jcr = 280.7Hz, CFs), 867 (CXC ICar), 80.6 (q, 3Jor = 2.2Hz, CCI C a 676
(SC(CHa)3), 52.4(CO,CH3), 51.5(q, 2Jcr = 35.1Hz, CHH), 225 (SCCH3)s). CieH15FNO5S
(36138 g mol™). MS(ESI): m/z= 362.1022(362.1032 [M+H]). TLC: R; (EtOAC/PE, 1:1) =
0.63

Rearrangementproducts:a , -Unsaturated imines12
Methyl 4-((1E,32)-3-(((9-tert-butylsulfinyl)imido)-3-phenylpropl-en1-yl)benzoatg12i)

O Piperidine (ImL) was added to a sdion of 11
e} (151.5mg, 409mmol) in THF (3mL) at 0°C. Thereaction
I
ﬁ\\‘S\N/ Z O mixtureinstantlyturned brightly yellow After 30 min, E£O
O\

(20mL) was added and the solution was washed with a

o KHSO, solution (5%, 2 x approximately20mL) and brine
(5mL). The orgaic layer was dried over N80, and the solvent was evaporated under
reduced pressure. The crude product was purified by column chromatography (PE/EtOAc,

10:1) and recrystallizatioftom Et,O.

Brightly yellow crystalline slid, yield: 81.8mg, 221nmol, 98% (isolated yield)H NMR
(600MHz, Chloroformd) ti = 8.19 (d,%J = 16.3Hz, 1H, C"HC=CHar), 8.01 (d;3] = 8.3Hz,
2H, ar2-H, ar6-H), 7.64 (d,*J = 8.2Hz, 2H Ph2-H, Ph6-H), 7.56 (d,J = 7.9Hz, 2H ar
3-H, ar5-H), 7.51 (t,%) = 7.4Hz, 1H Ph4-H), 7.45 (t,3J = 7.5Hz, 2H Ph3-H, Ph5-H),
6.90 (d,3] = 16.3Hz, 1H, C'HC=CHar), 3.91 (s, 3H CO,CHs), 1.35 (s, 9H SC(CH3)a).
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BCNMR (151MHz, Chloroformd) U = 174.6 PhC'=N), 166.6 CO»(CHa)), 142.2
(CY"HC=CHar), 139.6 ar-C-1), 138.6 PhC-1), 1311 (ar-C-4), 131.0 Ph-C-4), 130.2 &r-C-
2, arC-6), 129.3 PhC-2, PhC-6), 128.5 PhC-3, PhC-5), 128.0 &r-C-3, arC-5), 124.7
(CHC=CHar), 58.8 C(CHs)s), 52.4 CO,CHs), 23.0 GC(CHa)s). CoHzNOsS
(36948 g mol'Y). MS(El): m/z= 370.1(37015 [M+H]*), 392.1(39213 [M+Na]"). TLC: R
(EtOAC/PE, 1:1) = 0.6 = 246.8(c = 1.46 CHCL). IR(ATR): 3 [gm™] = 2977 CH),
2948 (CH), 2920CH), 2328 C=C), 2353 (GC), 1720 (©®), 1543 &r,C=C), 1280 (GN).

Methyl (E)-3-(4,4,4trifluoro-3-iminobut 1-en-1-yl)benzoatg12k)

i Propargylaminellk was dissolved inMeOH and an aqueous

solution of LiOH (3 equiv, 1M) was added dropwise at°C.

HN™ > O | After 5min, the solution turned bright yellow, while the

reaction prgress was monitored by TLC. After complete
conversion, theeaction mixture was acidifiedith HCI| and extracted with ED (3 x 30mL).
The combined organic layers were dried over NaSRe solvent was evaporated and the

crude product directly investigated by NMRectroscopy.

Crude product, brighly yellow oil, yield: 16.8mg, 65.4 umol, 84%. 'H NMR (500MHz,
Chloroformd) U= 8.32 (t,*J = 1.8Hz, 1H, ar2-H), 8.16 (dt3J = 7.8Hz, “J = 1.4Hz, 1H ar
6-H), 7.99 (d,%J = 16.0Hz, 1H, C'C=CHar), 7.81 (dt3] = 7.7Hz, “J = 1.5Hz, 1H ar4-H),
7.55 (t,%) = 7.8Hz, 1H ar5-H), 7.09 (dd3J = 16.0Hz, *J= 0.9Hz, 1H, C'CH=CaJ), 3.97 (s,
3H, CO,CH3). **F NMR (470MHz, Chloroformd) ti = -777 (s, CF3). *C NMR (126MHz,
Chloroformd) & = 180.0 (q,%Jce = 35.7Hz, C=N), 162.1(CO,(CHs)), 148.6(C'C=Car)
1342 (arC-4), 134.0 (arC-1), 1336 (arC-6), 131.2 (arC-3), 1307 (arC-2), 1298 (arC-5),
118.2 (CC=Car),117.7(q, “Jor = 290.8Hz, CF3). C12H10FsNO, (257.21 g mol). MS(ES)):
m/z = 362.1022 (362.1032 [M+H]"). TLC: R; (EtOAC/PE, 1:2)= 0.74. UVhis: 0 =
12.60L mol*cm™ (304nm).

I ntramolecular Huisgen reaction of6éw gives triazole 13v
(9-N-((9-3-(Trimethylsilyl)-4,5,6, #tetrahydre[1,2,3]triazolo[1,5a]pyridine-4-yl) -tert-
butylsulfinamide 13w)
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0 SynthesisGP-4, reaction scale was &®&mol of imire 5w. The crude
1l
ﬁ\vs\” \ N\N product was separated by column chromatography (elution with EtOACc).
MeaSi N | The ratio of propargylaminéw and triazolel3w was 1:4. Triazold 3w
3

was recrystdilzedfrom toluene.

Coloufless crystals, igld: 1.578g, 5.017mmol, 56%, dr = 100:0 *H NMR (500MHz,
Chloroformd) Ui = 4.88 n, 1H, CH), 4.66 (dd2J = 13.3Hz, 3J = 5.4Hz, 1H, N«CH,), 4.13
(dt, 2J = 13.5Hz, 3J = 5.2Hz, 1H, N\CH>), 3.07 (s, 1H, M), 2.382.23 (m, 2H.CYCH,CH,),
1.9 (m, 1H, CCH,), 1.82 (m, 1H, CCH,CH,), 1.19 (s, 9H, SC(83)3), 0.39 (s, 9H,
Si(CH3)3). **CNMR (126MHz, Chloroformd) & = 143.5 (TMSCE), 139.3 (TME=C),
55.7 (S(CH3)3), 46.3 €Y, 43.6 CHaNg), 26.1 (CCH,), 225 (SCCHa);), 16.8
(CYCH,CH,), -0.8 (SiCHa)s). CisH26N4OSSi (314529 mol®). MS(ESI): m/z = 3151668
(315.16693M+H] ). Smp.: 167°C. IR(ATR): [cm™] = 3307 (NH), 3234(CH), 2952(CH),
2898(CH), 2860(CH), 2091, 1477, 14® (SO), 1363, 124, 1185, 118, 1071(SC), 970, 843,
758 TLC: R;(EtOAc) = 0.35EA, C: 49.713%, H: 8.388%, N: 17.643%, S: 9.832%.

I ntramolecular Huisgen reaction of 7wx gives triazole 14v
(9-N-((9-4,5,6,FTetrahydre[1,2,3]triazolo[1,5a]pyridine-4-yl) -tert-butylsulfinamide(14w)

o A solution of 7wx in CDCk was monitored for @ via NMR
ﬁg\u/(g“,\l spectroscopwt rt The conversion of the starting material vé&%6.
: 'H NMR (600MHz, Chloroformd) ti = 7.86 (s, 1H C=CH), 4.66 (dd>J
= 8.1Hz, 3J = 5.4Hz, 1H, CH), 4.40 (dt2J = 13.1Hz, 3J = 5.2Hz, 2H, N3CH,), 4.30 (ddd,
2)=13.5Hz, 31 =8.6Hz, 31 =5.0Hz, 1H, NsCH,), 3.59 (d,3J = 5.8Hz, NH), 2.29 (ddtd2J =
12.2Hz, %] = 6.8Hz, 3J = 4.9Hz, *J = 1.8Hz, 1H CYCH,), 2.23 (tdd,3] = 7.6Hz, 3] =
5.6Hz, 3J = 3.1Hz, 1H, NsCH,CH,), 2.06 (ddtd?J = 11.6Hz, 3J=8.5Hz, 3J = 6.5Hz, 3] =
6.0Hz, *J=2.9Hz, 1H, N\«CH,CH»), 1.98 (dddd?J = 13.3Hz, 3J = 10.6Hz, 3J=7.9Hz, %) =
2.1Hz, 1H C™H,), 1.25 (s, 9H, C(B3)s). *CNMR (126MHz, Chloroformd) Ui = 135.8
(C=CH), 1325 (C=CH), 56.1 (C(CH3)s), 48.5 (CY), 457 (NsCH,), 293 (C'CH,), 226

(C(CHa)3), 203 (NsCH2CHy). CigH1gN4OS (24234gmol?). MS(ESI): m/z = 243.1268
(243.1274M+H]").
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X-ray structure analysis
Details of crystal and refinement data can be found in T&bleCCDC 156679t CCDC

1566804 contain the supplementary crystallographic data for this paper. These data can be

obtained free of charge from The Cambridge Crystallographic D@émtre via

www.ccdc.cam.ac.uk/data_request/cif

TableS1: Crystal and refinement data.

Identification code 7a 7c 7d
Empirical formula CgH1sNOS C11H21NOS Ci13H23NOS
Formula weight 173.27 215.35 241.38
Crystal system orthorhombic orthorhombic  monoclinic
Space group P2,2:29 P2,2:2; 12
alA 8.7104(4) 7.42311(6) 15.2100(2)
b/A 8.8865(3) 8.20918(9) 5.52038(7)
c/A 12.8249(5) 21.5429(2) 16.9739(2)
b/l A 105.2626(14)
Volume/A® 992.71(6) 1312.77(2) 1374.95(3)
z 4 4 4
} cagng/mnt 1.156 1.090 1.166
e/ rim 2.489 1.965 1.929
F(000) 376.0 472.0 528.0
, 0.3786 x 0.214'0.3786 x 0.1633
Cr>_/stal size/mm 0.306 x 0.19 x 0.178 ;' (' 0 0,051
2U range 12.116 t0 143.96° 8.2 to 152.8854° 6.95 to 143.932°
collection . C
Index ranges 10 d h1 0 CS)) i)-m 6h9 g'l 8 O h6 CD 1}
O 105 O | 26 20 O I O 2
Reflections collected 35722 52103 24224
. 1942[R(int) 2663[R(int) = oo

Independent reflections 0.0235] 0.0338] 2673[R(int) = 0.0348]
(RI)]E‘ Flections 194 2604 2657
Compl et ness 099/720° 0.99/76.4 0.99/72.0
Data/restraints/parameter 1942/01.08 2663/0/136 2673/1/237
Goodnesf-fit on F? 1.101 1.038 1.037

, , Ry = 0.0182, wR = R; = 0.0210,R; = 0.0237, wR =
Final R indeqgogsn WR,=0.0555  0.0632

, : Ry = 0.0182, wR = R; = 0.0216,R; = 0.0238, wR =
Final R indexes [all data] 0.0500 WR, = 0.0561  0.0633
aoygest dit. peakdhole /g 161,19 0.1810.22 0.17/0.18
Flack parameter 0.002(3 -0.015(11) -0.008(7)
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CCDC 1566791 1566792 1566793
Identification code 7e 7i 7

Empirical formula C11H21NOS C13H17.Q3NOS C13H12F5NOS
Formula weight 215.35 235.37 325.30
Crystal system orthorhombic monoclinic monoclinic
Space group P22,2; P2/c 12

a/A 7.51335(10) 19.2823(6) 16.0227(4)
b/A 9.18409(9) 6.0708(2) 5.58447(14)
c/A 18.8630(2) 21.7783(7) 17.1518(4)
b/ A 93.696(3) 112.519(3)
Volume/A® 1301.61(3) 2544.02(14) 1417.70(6)

Z 4 8 4

} cagn@/mn? 1.099 1.229 1.524

e/ rim 1.982 2.084 2.571

F(000) 472.0 1008.0 664.0
Crystal size/mrh 0.359 x 0.094 x 0,04 01499 x 0.0586x 5 365 . 195 x 0.002

/ 0.02
2 U range 8.136 to 134.09

10.7 to 144.6° 6.424 to 144.044°

collection

Index ranges 9 O h110 ®-22 O h7 OO 19 O he 00 1k 1C
11,23 O | (7,25 O | ©O2

Reflections collected 21947 40018 10869

Independent reflections 2578[R(int) = 0.0389] 4506 [Rn = 0.0445] 2574[R(int) = 0.0242]

(Ff)]ef lections s5y 3847 2536

Compl et ness 1.00/67.7° 0.99/67.0 1.00/72.0

Data/restraits/parameters 2578/0/137 4506/0/408 2574/1/207

Goodnessf-fit on F 1.039 1.051 1.035

Final R i ndRy = 0.0226, wR = R; = 0.0457, wR = _ _

0] 0.0589 01275 R1 =0.0296, wRR=0.0810
, , R; = 0.0230, wRR = R; = 0.0536, wR = _ _

Final R indexes [all data] 0.052 0.1352 R; = 0.0300, wR = 0.0815

soygest dif. peakihole I 14/0.20 0.51/0.46 0.26£0.21

Flack parameter -0.017(7) -0.010(14)

CCDC 1566794 1566795 1566796

Identification code 7k 7q 7s

Empirical formula C8H12F3NOS C11H18N208 C14H25N03S

Formula weight 227.25 226.33 287.41

Crystal system orthorhombic orthorhombic orthorhombic

Space group P2,2,2, P2,2,2, P2,2:21

alA 9.8970(3) 7.61092(13) 5.99613(6)

b/A 10.5858(4) 8.47774(13) 11.66404(D)
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c/A

Volume/A®

Z

} cadgmg/mn?

e | mm
F(000)

Crystal size/mm
2 U
collection
Index ranges

Reflectiors collected

Independent reflections

range

31.7578(12)
3327.2(2)
12

1.361

2.766
1416.0

0.28 x 0.04 x 0.02

5.566 to 143.994°

-12 O h130
O 39 O
58973

6525[R(int)
0.1078]

Data/restraints/paramete 6525/3/387

Refl ections

(0]

5599

Compl et ness 1.00/77.0

Goodnesf-fit on F
i ncRy = 0.0522, wRR =

Final R
)

Final R indexes [all data

1.045

0.1336

R: = 0.0627, wR =

20.0077(4) 23.4991(2)
1290.96(4) 1643.51(3)
4 4
1.163 1.162
2.051 1.784
488.0 624.0

0.656 x 0.284 >
0.495 x 0.33 x 0.22! }' 1o
8.8 t0 144.7° 7.510 144.7°
9 O hl00 G-7 O hl140 G
10,24 O | 14-29 O |
18319 26461
2547[R(int) = 3249[R(int) =
0.0234] 0.0557]
2547/0/191 3249/0/182
2541 3215
1.00/67.7° 1.00/67.7°
1.109 1.042

R; = 0.0204, wR =

0.0550

R; = 0.0204, wR =

R = 0.0253, wR =

0.0677

Ri1 = 0.0256, wR =

-0.1419 0.0550 0.0680
soygestdit. peakhole /6 6110.46 0.16£0.26 0.23£0.25
Flack parameter -0.008(10) 0.003(4) -0.003(7)
CCDC 1566797 1566798 1566799
Identification code 10k 11i 12
Empirical formula C7H14F3NOS C21H23NO3S C21H24N03S
Formula weight 217.25 369.46 370.47
Crystal system orthorhombic monoclinic orthorhombic
Space group P22:2; P2 P22:2,
alA 5.81687(9) 10.3754(9) 6.03357(10)
b/A 9.36864(17) 5.8828(3) 10.31093(18)
c/A 18.6951(3) 15.9341(16) 31.0591(6)
b/ A 101.162(8)

Volume/A? 1018.81(3) 954.17(14) 1932.24(6)
Z 4 2 4
} cadng/mnt 1.416 1.288 1.274
e/ rm 0.325 1.668 1.648
F(000) 456.0 392.0 788.0
, 0.383 x 0.143 > .0.2716 x 0.123
Cr)_/stal size/mm 0.102 0358 x 0.071 x 0.0: ;¢ >0
2U range 4446010 5.654 to 143.896° 9.036 to 143.992°
collection
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Index ranges

Reflections collected
Independent reflections

Refl ections
]

Compl et ness
Data/restraints/paramete
Goodnesf-fit on F*
Final R

(0]

Final R indexes [all data

8 O h130 G-12 O h7 -7 O h120 G
1326 O I O 419 O | 1238 @ 38
24538 19976 47179

2991[R(int) = 5148[R(int) = 3806[R(int) =
0.0404] 0.0726] 0.0443]

2865 4697 3719

1.00/25.2° 1.00/71.9 1.00/72.0
2991/0/174 5148/1/244 3806/0/239

1.103 1.128 1.039

0.0588

R: = 0.023, wk, =

i ncRy =0.0237, wR =

Ri1 = 0.0574, wR =
0.1628
R; = 0.0613, wR =

0.0597 0.1651

"g'?‘JgeSt diff. peak/ihole / 4 54,018 0.72£0.45
Flack parameter 0.00(3) -0.03(3)
CCDC 1566800 1566801
Identification code 12 13w
Emplrlcal formula C11H7F303 C13H26N4OSSi
Formula weight 24417 314.53
Crystal system monoclinic orthorhombic
Space group C2/c P22:2;
alA 15.9688(11) 8.6570(8)
b/A 10.3072(7) 11.4855(4)
c/A 13.6073(13) 16.8678(7)
b/ A 104.846(8)
Volume/A? 2164.9(3) 1677.17(18)
Z 8 4
} cadng/mnt 1.498 1.246
e/ rm 0.141 2.414
F(000) 992.0 680.0
Crvstal size/mm 0.393 x 0.307 :0.12 x 0.098 >

Y 0.193 0.024
2U- range 4845200 9.3 10 152.4°
collection )
Index ranges é 7k C-)I‘)6h-712c‘: 10 O nlod

13 k 0-2114,0
Reflections collected 4376 64158
. 2089[R(int) = 3495[R(int) =

Independent reflections 0.0339] 0.0390]
(FIQ)]eerctlon31473 3451
Compl et ness 097/26.0° 1.00/67.7°
Data/restraints/paramete 2089/0/182 3495/0/191

Ri1 = 0.0382, wR =
0.0996
Ri1 = 0.0391, wR =
0.1005

0.82£0.41

0.004(5)
1566802
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Goodnesf-fit on F 1.060 1.046
Final R i n(R;=0.0509, wR R;=0.0203, wWR=

0 = 0.1105 0.0525
: . .Ry = 0.0798, wR R; =0.0207, wR =
Final R indexes [all data, _ 0.1307 0.0528
et diff. peak/hole /' 4 510 39 0.19/0.26
Flack parameter -0.012(4)
CCDC 1566803 1566804

(9-N-((9-But-3-yn-2-yl)-2-methylpropane-sulfinamide {a)

Single crystals of gH;5NOS (7a) wereachieved out of a saturated solutiomihexane
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TableS2: Fractional Atomic Coordinates (xf0and Equivalent Isotropic Displacem

Parameters (%10°) for 7a. Ueq is defined as 1/3 of of the trace of the orthogonalisg

tensor.

Atom

S1

0O1

N1

C1

Cc2

C3

C4

C5

C6

C7

C8

(9-2-MethykN-((S-5-methylhex1-yn-3-yl)propane2-sulfinamide(7c)

X
4843.9(4)
5343.1(12)
3965.5(14)
6627.7(17)
6204(2)
7377.5(16)
7643(2)
2269.5(16)
1557.4(19)
1596.3(17)

974.7(17)

y

4082.3(4)
3554.0(11)
5716.5(15)
4706.0(17)
5205(2)
5951.2(17)
3305.6(18)
5753.4(19)
4628(2)
5604.3(16)

5521.9(17)

3561.6(3)
2502.1(8)
3484(1)
4201.2(11)
5303.7(13)
3568.0(12)
4228.9(13)
3434.2(11)
2681.1(12)
4487.0(11)

5305.8(12)

U(eq)
17.22(10)
22.0(3)
20.7(3)
18.1(3)
28.6(4)
19.9Q)
25.7(3)
20.9(3)
30.8(4)
18.8(3)

21.2(3)

Single crystals of GH>:NOS (7c) were achieved out of a saturated solutioBti®.
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TableS3: Fractional Atomic Coordinates (xf0and Equivalent Isotropic Displacement
Parameters (A10°) for 7c. Ueq is defined as /B of of the trace of the orthogonaliseg; U

tensor.

X y z U(eq)

S(1)  7880(1)  7020(1)  2111(1)  17(1)
O(1)  9617(1)  6189(1)  2274(1)  24(1)

N(1) 7693(1)  8762(1)  2485(1)  19(1)
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C(l)  8254(2) 7839(2) 1325(1)  22(1)
C(2)  9956(2) 8868(2) 1310(1)  31(1)
C(3)  8447(2) 6331(2)  915(1)  32(1)
C(4)  6580(2) 8818(2) 1151(1)  30(1)
C(5)  6535(2) 8811(2) 3041(1)  19(1)
C(6)  7264(2) 7802(2) 3587(1)  21(1)
C(7)  6238(2) 8029(2) 4198(1)  24(1)
C(8)  6802(2) 6743(2) 4668(1)  33(1)
C(9)  6522(2) 9737(2) 448p  33(1)
C(10)  4686(2) 8300(1) 2880(1)  20(1)

C(11)  3203(2) 7854(2) 2767(1)  24(1)

(9-N-((9-1-Cyclohexylprop-2-yn-1-yl)-2-methylpropane-sulfinamide(7d)

Single crystals o€,3H,3NOS (7d) wereachieved out of a saturated solutiorEipO.
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TableS4: Fractional Atomic Coordinates (xf0and Equivalent Isotropic Displacem
Parameters (10°) for 7d. Ug is defined as 1/3 of of the trace of the orthogonalisg

tensor.

Atom X y z U(eq)

S1 4850.7(3) 7186.4(8) 2984.7(2) 18.86(13)
o1 4233.6(11) 5726(3) 3346.1(8) 35.4(4)
N1 5283.8(10) 9543(3) 3577.4(9) 18.8(3)
C1 4100.5(11) 8906(4) 2140(1) 16.4(3)
C2 4697.8(13) 10562(4) 1782.7(12) 23.7(4)
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C3
C4
C5
C6
C7
C8
C9
C10
Cl1
C12
C13

3384.1(13)
3655.5(12)
6080.2(11)
6162.8(12)
6202.8(12)
6950.7(11)
7735.5(13)
8609.8(12)
8868.3(12)
8091.6(13)
7213.5(12)

10288(4)
6968(4)
8941(4)
10872(4)
12455(4)
8662(4)
7725(3)
7436(5)
9812(4)
10716(4)
11016(4)

2437.4(13)
1522.8(11)
4276.4(10)
4887.4(11)
5365.2(11)
3979.8(10)
4675.3(11)
4397.7(11)
4058.5(12)
3352.5(11)
3621.7(11)

24.9(4)
21.7(4)
17.9(4)
19.7(4)
22.5(4)
17.4(4)
20.7(4)
25.1(4)
24.8(4)
22.8(4)
20.7(4)

(9-N-((9-4,4-Dimethylpentl-yn-3-yl)-2-methylpropane&-sulfinamide(7e)

Single crystals ofC;;H2;NOS (7€) were achieved out of a saturated solution EtOAC.

o1
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TableS5: Fractional Atomic Coordinates (xf0and Equivalent Isotropic Displacem

Parametrs (Kx10°) for 7e. Ueq is defined as 1/3 of of the trace of the orthogonalisg

tensor.

Atom X y z U(eq)
s1 8548.3(5) 2785.4(4) 7938.1(2) 17.89(11)
o1 10227.9(17) 1989.8(12) 7769.9(6) 24.0(3)
N1 8117.3(18) 4096.2(14) 7365.9(7) 18.5(3)
c1 9074(2) 3908.6(18) 8723.7(8) 19.9(3)
c2 7561(3) 4982(2) 8850.7(10) 31.9(4)
C3 9181(3) 2790(2) 9326.6(9) 25.9(4)
c4 10861(3) 4658.1(19) 8623.7(9) 25.1(4)
c5 7310(2) 3605.5(17) 6692.9(8) 18.3(3)
c6 8626(2) 3639.6(17) 6112.6(8) 21.5(3)
c7 9685(3) 3684(2) 5646.610) 28.2(4)
cs 5586(2) 4460.8(17) 6511.3(8) 19.0(3)
co 6011(2) 6076.1(18) 6400.0(9) 21.7(3)
C10  4790(2) 3819(2) 5831.1(9) 26.2(4)
c11 4254(2) 4268(2) 7116.5(10) 26.8(4)

(9-N-[(R)-1-Phenylprop2-yn-1-yl] -2-methylpropansulfinamigl(7i)

Single crysals of Ci3H1/NOS (7i) wereachieved out of a saturated solutiorD@M. Nearly
the complete molecule is disordered in ratio 93:7. All atoms of minor occupied part were

refined isotropically with idealized geometry of the phenyl rings.
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TableS6: Fractional Atomic Coordinates (x1) and Equivalent Isotropic Displacem

Parameters (A10°) for 7i. Ueq is defined as 1/3 of of the trace of the orthogonalisg

tensor.
Atom
S1

o1

N1

C1

C2

X
7828.1(3)
8277.5(8)
7217.5(9)
8360.5(13)
7910.8(15)

y
10703.0(9)

9077(3)
9490(3)
11792(4)
13337(6)

Z
7870.6(2)
8212.58)
7406.2(8)
7265.1(10)
6865.1(15)

U(eq)
25.96(17)
39.1(4)
24.1(4)
28.9(5)
58.7(9)
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C3
C4
C5
C6
C7
C8
C9
C10
Cl1
C12
C13
S2
02
N2
Cl4
C15
C16
C17
C18
C19
C20
C21
C22
C23
C24
C25
C26
S1B
0o1B

8652.2(16)
8946.5(16)
6572.6(10)
6665.8(11)
6744.8(11)
5981.8(10)
5566.9(10)
5026.6(11)
4890.1(10)
5296.2(11)
5836.7(10)
7129.3(2)

6689.4(8)

7756.2(9)

6593.9(11)
5967.7(13)
7021.5(16)
6362.3(14)
8411.9(10)
8354.9(10)
8284.8(10)
9005.5(10)
9431.4(11)
9978.2(11)

10104.1(11)

9678.4(12)
9131.4(12)
7868(3)
8322(12)

9920(5)
13082(6)
8862(3)
6879(5)
5262(4)
8636(3)
6754(3)
6618(4)
8359(4)
10252(4)
10389(3)
5427.9(8)
3740(3)
4319(3)
6506(3)
7518(5)
8238(6)
4672(5)
3760(4)
1687(5)
47(4)
3766(3)
1955(4)
2055(4)
3967(4)
5772(4)
5677(4)
4632(12)
6280(40)

6900.8(14)
7612.1(13)
7700.9(9)
8089.3(12)
8391.2(10)
7208.2(9)
7153.6(9)
6699.4(10)
6299.9(9)
6356.2(10)
6805.5(10)
4568.7(2)
4242.8(8)
5033.0(8)
5172.7(9)
4824.5(11)
5529.8(16)
5582.9(12)
4741(1)
4387.9(10)
4096.9(10)
5240.2(9)
5354.5(9)
5803.7(10)
6137.2(10)
6028.2(12)
5583.3(11)
7964(3)
8270(10)

55.5(8)
47 4(7)
22.0(4)
23.9(5)
27.1(5)
21.2(4)
23.2(4)
26.9(4)
27.16)
29.4(5)
25.7(4)
24.50(17)
39.8(4)
23.6(4)
26.1(4)
46.0(6)
58.0(8)
46.0(7)
22.1(4)
24.2(5)
27.6(5)
22.7(4)
27.4(5)
33.2(5)
34.4(5)
39.3(6)
33.5(5)
25.96(17)
38(5)



N1B
C1B
C2B
C3B
C4B
C5B
C6B
C7B
C8B
CoB
C10B
C1liB
C12B
C13B
S2B
02B
N2B
Cl14B
Cle6B
C17B
C18B
C19B
C20B
C21B
C22B
C23B
C24B
C25B
Cc26B

7236(13)
8388(16)
8050(30)
8611(19)
9095(16)
6598(14)
6646(17)
6742(15)
5979(11)
5570(12)
5020(13)
4881(14)
5290(15)
5840(13)
7165(3)

6701(13)
7788(13)
6660(20)
7100(30)
6390(20)
8438(12)
8348(14)
8251(13)
9057(9)

9464(10)
9991(9)

10111(8)
9704(9)

9177(9)

5700(40)
3400(60)
1960(80)
5280(60)
2190(50)
6320(50)
8020(70)
9980(50)
6390(40)
8270(30)
8310(40)
6490(50)
4610(40)
4560(30)
9458(11)
11100(40)
10610(40)
8250(80)
6630(120)
10120(70)
11170(40)
12770(60)
14810(40)
11370(30)
13260(30)
13420(30)
11680(30)
9800(20)
9640(30)

7495(11)
7352(14)
7080(20)
6937(17)
7657(15)
7843(15)
8146(16)
8444(14)
7266(10)
7192(10)
6746(12)
6374(13)
6448(12)
6894(12)
4677(3)

4336(12)
5154(12)
5240(20)
5570(30)
5664(19)
4856(12)
4447(15)
4147(12)
5342(7)

5396(8)

5861(9)

6271(7)

6217(7)

5753(8)

28(5)
32(7)
54(12)
43(8)
16(7)
16(7)
29(8)
31(6)
39(8)
27(6)
48(9)
110(20)
76(14)
39(7)
24.50(17)
46(6)
30(5)
55(10)
94(18)
55(10)
17(5)
14(6)
22(5)
31(7)
20(5)
23(6)
23(5)
24(6)
24(6)
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(9-2-MethykN-((R)-1-(perfluorophenyl)prog2-yn-1-yl)propane2-sulfinamide (7))

Single crystals ofC;3H1.FsNOS (7)) wereachieved out of a saturated solutiongnO. The
NSO unit is disorder at two positions with ratio 73:27. The anisotropic displacement
parameters of these three atoms were constrained to be same pairwisely.
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TableS7: Fractional Atomic Coordinates (xf0and Equivalent Isotropic Displacem

Parameters (%10°) for 7j. Ueq is defined as 1/3 of of the trace of the orthogonalisg

tensor.
Atom
S1
S1B
F1
F2
F3
F4
F5
o1
Oo1B
N1
N1B
C1
C2
C3
C4
C5
C6
Cc7
C8
C9
C10
Cl1
C12
C13

X
5074.3(11)
5255(3)
2475.2(9)
982.5(10)
738.7(10)
2025.6(11)
3513.1(9)
5588(2)
5907(7)
4736(6)
4708(18)
5918.5(15)
5368.4(16)
6345.5(18)
6634.6(17)
3899.2(14)
3863.1(15)
3850.0(15)
3057.0(14)
2390.4(15)
1607.7(16)
1489.0(16)
2141.5(16)
2914.0(15)

y
-2084(2)
-1807(9)
-3333(3)
-3091(4)
630(4)
4075(3)
3889(3)
-3759(7)
-2700(20)
356(17)
580(60)
-521(5)
1094(5)
-2568(5)
841(6)
81(5)
1923(6)
3426(6)
229(5)
-1476(5)
-1376(5)
500(6)
2255(5)
2115(5)

Z
7010.6(9)
6885(3)
5104.1(9)
5448.4(10)
6361.7(11)
6945(1)
6595.3(10)
6691.6(19)
6544(5)
6359(4)
6524(14)
7928.5(15)
8258.8(16)
8542.2(16)
7723.3(18)
5633.4(15)
5011.6(15)
4523.2(16)
5849.3(14)
5567.0(13)
5730.9(15)
6194.7(15)
6488.0(14)
6310.9(14)

U(eq)
25.9(3)
25.9(3)
34.4(4)
40.8(4)
43.5(4)
39.9(4)
34.5(4)
49.5(10)
49.5(10)
24.6(11)
24.6(11)
26.0(5)
31.9(6)
35.3(6)
37.6(6)
28.4(5)
31.2(6)
35.4(7)
23.8(5)
25.9(5)
29.3(5)
30.0(5)
28.8(6)
26.4(5)
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(9-2-MethykN-((R)-1,1, L trifluorobut-3-yn-2-yl) propane2-sulfinamide k)

Single crystals ofC;3H1,FsNOS (7k) wereachieved out of a saturated solutiorEt®Ac. One
C(CCH)(CR) unit is disordered in ratio 51:49. The anisotropic displacement parameters of
these atoms were constrained to be same pairwisely. THaliStances were resined to a
value of 0.86A.
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F2

C8

F1

TableS8: Fractional Atomic Coordinates (x0and Equivalent Isotropic Displacem

Parameters (%10°) for 7k. Ueq is defined as 1/3 of of the trace of the orthogonalisg

tensor.
Atom
S1

F1

F2

F3

o1

X
7760.9(13)
7273(4)
5421(4)
7090(4)
7269(4)

y
90772(11)

9709(3)
9013(3)
7752(3)
8891(3)

Z
3804.3(4)
4812.8(10)
5078.7(10)
4991.4(11)
3365.0(11)

U(eq)

36.5(3)
53.6(8)
58.8(9)
54.4(9)
42.2(8)
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N1
c1
C2
Cc3
Cc4
C5
Cé
Cc7
c8
S2
F4
F5
F6
02
N2
C9
c10
c11
c12
c13
C14
C15
C16
s3
F7A
F7B
F8A
F8B
FIA

7071(5)
9492(5)
9504(6)
10270(6)
10059(7)
5926(5)
5095(5)
4477(6)
6423(6)
5700.7(12)
1123(3)
2207(4)
2253(3)
6794(4)
4720(4)
6528(5)
7297(6)
7476(7)
5423(6)
3502(5)
3433(5)
3405(6)
2266(5)
5297.5(13)
7850(40)
7580(40)
8070(30)
8280(30)
9710(20)

8024(4)
8446(5)
7069(6)
9245(6)
8666(7)
8383(5)
9405(5)
10243(6)
8719(9
4808.3(11)
4290(3)
4129(4)
2619(3)
5379(3)
3890(4)
3589(5)
2664(5)
4334(6)
2932(6)
4435(4)
5810(5)
6922(6)
3882(5)
2044.2(11)
2060(40)
2290(40)
20(20)
390(20)
1249(17)

4120.7(14)
3808.4(17)
3679(2)
3484.2(18)
4247.5(19)
4379.5(17)
4208.4(18)
4055(2)
4819.1(18)
4256.3(4)
3811.1(13)
4395.7(11)
3952.6(12)
3994.1(12)
3964.4(14)
4573.9(18)
4298(2)
4861(2)
4835.4(19)
3775.6(18)
3788.7(18)
3791(2)
3989.2(17)
2848.1(4)
2116(16)
2157(15)
2140(8)
2220(8)
2323(7)

37.2(9)
41.1(11)
54.1(15)
50.5(14)
63.0(17)
37.4(7)
42.4(8)
56.3(10)
45.0(13)
34.4(3)
57.1(9)
60.8(9)
53.5(8)
44.1(9)
343(9)
41.0(12)
51.3(14)
58.5(17)
52.9(14)
37.4(7)
42.4(8)
56.3(10)
40.0(11)
36.4(3)
55(4)
55(4)
67(4)
67(4)
85(4)
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F9B 9630(20) 1920(16) 2369(7) 85(4)

03 4824(4) 2244(3) 3290.3(11) 42.2(8)
N3 6475(4) 939(4) 2835.2(15) 42.4(10)
C17 3941(6) 1168(7) 2594.1(19) 52.6(15)
C18 2760(7) 2120(10) 2593(3) 95(3)
C19 3633(8) -26(7) 2841(3 83(3)
C20 4381(7) 883(8) 2145(2) 72(2)
C21A  7890(12) 1105(11) 2793(4) 37.4(7)
C21B  7881(12) 1507(11) 2841(4) 37.4(7)
C22A  8324(13) 2333(13) 2994(4) 42.4(8)
C22B  8082(13) 2687(13) 3066(4) 42.4(8)
C23A  8577(16) 3279(14) 3180(5) 56.3(10)
C23B  8163(15 3629(14) 3236(5) 56.3(10)
C24A  8400(30) 1070(30) 2343(10) 48(4)
C24B  8350(30) 1510(20) 2418(9) 48(4)

(9-2-MethykN-((R)-1,1, :-trichlorobut3-yn-2-yl)propane2-sulfinamide(71)

Singlecrystals ofCgH1,CIsNOS (71) wereachieved out of a saturated widn in DCM/Et0,

1:2.
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Ci Cl2

TableS9: Fractional Atomic Coordinates (xf0and Equivalent Isotropic Displacement
Parameters (10°) for propargylamine7l. Ueq is defined as 1/3 of of the trace of the

orthogonalised {Jtensor.

Atom X y z U(eq)

cl1 3854(3)  3874.3(16) 6848.8(8) 39.4(5)
cl2 7752(3)  5568.0(18) 6928.0(8) 41.6(5)
CI3 3641(3)  6492.0(16) 6324.8(8) 40.1(5)
S1 6445(3)  1954.7(14) 5685.1(7) 26.7(4)
01 6925(7)  1547(4)  5011(2)  29.8(10)
N1 7652(9)  3412(5) 5844(3)  27.6(11)
c1 8229(12) 902(6) 6208(3)  33.9(14)
C2 10723(12) 1067(7) 6052(3)  35.9(15)
c3 7415(13) -495(7)  6062(4)  45.9(19)
c4 7715(13) 1292(8)  6909(3)  41.4(17)
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Cc5 6220(12) 4581(6) 5772(3)  30.0(13)

C6 5445(12) 5109(7)  6443(3)  34.0(15)
c7 7421(11) 5629(6) 5430(3)  28.4(13)
cs 8451(13) 6461(7)  5161(4)  38.8(15)

(9-N-((9-6-Cyanohexl1-yn-3-yl)-2-methylpropan&-sulfinamide 7q)

Single crystals o€;11H1gN,0OS(7q) wereachieved out of a saturated solutiorEt®©AC.
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TableS10: Fractional Atomic Coordinates (x)0and Equivalent Isotropic Di¢acemer

Parameters (%10°) for 7q. Ueq is defined as 1/3 of of the trace of the orthogonalisg

tensor.
Atom
S1
o1
N1
N2
C1
C2
C3
C4
C5
C6
Cc7
C8
C9
C10
Cl1

X
2694.2(4)
815.5(13)
4006.7(16)
8058.6(19)
3170(2)
2906(2)
5041(2)
1839(3)
4616.7(18)
3182.5(19)
2039(2)
5970.1(17)
7639(2)
9037(2)
8491(2)

y
6821.9(4)

6379.1(12)
5374.0(13)
1710.6(16)
8274.2(16)
7528.6(19)
8856.7(18)
9596.2(19)
4270.9(16)
3405.8(16)
2751.5(18)
3153.9(15)
4017.0(17)
2945.1(19)
2250.1(16)

VA

3380.1(2)
3473.2(6)
3643.7(6)
5076.5(6)
4040.2(7)
4724.4(7)
3936.1(7)
3921.3(9)
3121.2(6)
2786.4(7)
2488.9(7)
3436.4(6)
3633.3(7)
3941.0(8)
4578.7(7)

tert-Butyl-(S)-4-(((9-tert-butylsulfinyl)amino)hexs-inoat (75)

Single crystals o€;4H25NOsS (7s) wereachieved out of a saturated solutiorEt®Ac.

U(eq)
15.64(10)
24.4(2)
14.2Q)
27.4(3)
18.8(3)
24.4(3)
22.3(3)
31.5(4)
15.0(3)
18.4(3)
23.3(3)
15.7(3)
21.2(3)
24.1(3)
20.6(3)
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TableS11: Fractional Atomic Coordinates (x})0and Equivalent Isotropic Displacem

Parameters (%10°) for 7s. Ueq is defined as 1/3 of of the trace of the orthogonalisg

tensor.
Atom
S1

o1

02

03

N1

C1

X
7903.9(6)
10079(2)
-1022(2)
686.4(18)
6662(2)
8608(3)

y
5097.1(3)

4508.1(11)
5817.7(11)
4938.6(10)
5389.8(12)
6584.0(14)

Z

7148.7(2)
7057.4(5)
5440.9(5)
4704.4(4)
6531.2(6)
7356.4(7)

U(eq)
18.42(11)
27.3(3)
22.3(3)
18.9(2)
18.2(3)
18.3(3)
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Cc2
C3
C4
C5
C6
C7
C8
C9
C10
Cl1
C12
C13
Cl4

10077(3)
6439(3)
9888(3)
5047(3)
6090(3)
6853(3)
3596(3)
1748(3)
281(3)
-421(3)
549(3)
-2930(3)
258(4)

7148.8(15)
7237.1(16)
6454.6(16)
4538.3(13)
3500.7(15)
2681.4(15)
5144.3(14)
4385.8(14)
5117.6(14)
5653.3(15)
5181.1(16)
5478(2)

6898.2(15)

6907.8(7)
7446.3(7)
7915.6(7)
6316.0(6)
6067.4(7)
5842.6(8)
5870.8(6)
5631.9(7)
5258.8(6)
4265.1(7)
3714.1(7)
4284.3(8)
4343.7(8)

22.9(3)
25.2(4)
26.0(4)
17.5(3)
20.9(3)
28.3(4)
17.8(3)
20.3(3)
17.9(3)
20.8(3)
26.7(4)
33.9(4)
33.0(4)

(9-2-MethykN-((R)-1,1, L trifluoropropan2-yl)propane2-sulfinamide 10k)

Single crystals o€;H14F3NOS (10k) wereachieved out foa saturated solution iBtOAC.
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TableS12: Fractional Atomic Coordinates (x)0and Equivalent Isotropic Displacem

Parameters (A10°) for 10k. Ueq is defined as 1/3 of of the trace of the orthogonalisg

tensor.
Atom
S1
F1
F2
F3
o1
N1
C1l
C2
C3
C4
C5
C6
C7

X
8146.3(6)
10538(2)
7680(2)
10563(2)
7612.7(19)
6760(2)
9212(3)
8103(3)
6546(3)
6511(3)
7096(3)
7420(3)
3944(3)

y
7780.4(4)

3219.2(11)
3890.0(12)
5288.4(12)
8589.2(13)
6224.1(14)
4347.0(8)
4964.2(17)
3856(2)
8669.5(18)
7886(2)
10196(2)
8636(2)

VA
5813.0(2)
6109.6(6)
6758.6(6)
6609.2(6)
5142.0(6)
5807.8(7)
6275.4(8)
5609.8(8)
5265.9(10)
6528.3(8)
7220.4(9)
6541.9(11)
6378.9(10)

U(eq)
12.92(9)
25.2(2)
28.5(3)
26.3(2)
16.8(2)
14.9(2)
18.3(3)
14.8(3)
23.7(4)
15.8(3)
21.7(3)
25.0(4)
21.74)

Methyl 4((9)-3-(((9-tert-Butylsulfinyl)amino}3-phenylpropl-yn-1-yl)benzoatg11i)

Single crystals 0€,;H,3NOsS (11i) wereachieved out of a saturated solutionGRICl;. The

crystal was twinned with ratio 60:40 by a rotation of Ll@ound 100Both domains were

taken into account during data reduction and refinement.
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TableS13: Fractional Atomic Coordinates (x)0and Equivalent Isotropic Displacem

Parameters (A10°) for 11i. Ueq is defined as 1/3 of of the trace of the orthogonalisg

tensor.
Atom
S1

o1

02

03

N1

X
3625.0(14)
5017(4)
8272(6)
7635(5)
3295(6)

y

1722(3)
2166(8)
5050(11)
8606(9)
3101(10)

V4
5182.7(8)
5617(3)
-390(4)
-177(3)
4254(3)

U(eq)
17.6(3)
21.3(10)
39.8(14)
25.5(11)
20.3(11)
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C1
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl1
C12
C13
Cl4
C15
C16
C17
C18
C19
C20
C21

2594(6)
1180(6)
3065(7)
2786(7)
3283(6)
1901(6)
1676(7)
445(7)

-573(7)
-351(6)
885(7)

3964(6)
4477(6)
5203(6)
5001(6)
5779(6)
6741(6)
6922(7)
6160(6)
7613(6)
8496(7)

3384(12)
2645(13)
2617(14)
5923(12)
1620(13)
1006(11)
-1122(13)
-1634(13)
-43(13)
2018(14)
2566(12)
2721(13)
3494(13)
4279(12)
6406(13)
7106(12)
5669(12)
3527(13)
2839(12)
6354(13)
9386(15)

5789(4)
5458(4)
6717(4)
5694(4)
3498(3)
3050(3)
2655(4)
2184(4)
2103(4)
2513(4)
2984(4)
2873(4)
2324(4)
1692(4)
1306(4)
736(4)

536(3)

897(4)

1477(4)
-59(4)

-739(4)

21.5(13)
24.9(14)
28.3(16)
25.4(14)
18.0(11)
18.7(13)
23.8(14)
24.6(14)
25.1(14)
24.7(15)
22.4(13)
20.1(13)
20.2(13)
20.5(14)
22.0(14)
21.1(14)
19.0(13)
21.6(13)
21.4(14)
22.9(15)
29.8(16)

Methyl 4((1E,32)-3-(((9-tert-Butylsulfinyl)imino)-3-phenylpropl-en1-yl)benzoatg12i)

Single crystals o€,1H23NO3S (12i) wereachieved out of a saturated solutiorCHCIs.
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TableS14: Fractional Atomic Coordinates (x)0and Equivalent Isotropic Bplacemer
Parameters (A10°) for 12i. Ueq is defined as 1/3 of of the trace of the orthogonalisg

tensor.

Atom X y z
S1 5313.5(11) 5191.5(6) 3501.6(2)
o1 3568(4) 6178(2) 3586.6(8)
02 -7437(3) 5126(2) 5629.0(7)

U(eq)
26.65(17)
40.6(6)

33.0(5)
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03

N1

C1

Cc2

C3

C4

C5

C6

C7

C8

C9

C10

Cl1

C12

C13

Cl4

C15

C16

C17

C18

C19

-5236(3)
4352(4)
6103(4)
7134(6)
4073(5)
7818(5)
2672(4)
2266(4)
296(5)
-3(5)
1650(5)
3592(5)
3923(5)
1280(4)
-305(4)
-1651(4)
-3746(4)
-5087(4)
-4345(4)
-2247(5)

-924(4)

6883.7(17)
3670(2)
5394(3)
6752(3)
5320(3)
4369(3)
3189(3)
1784(2)
1351(2)
38(3)
-848(3)
-420(3)
892(3)
3866Q)
3275(2)
3914(2)
3405(2)
3993(2)
5092(2)
5597(3)

5005(3)

5585.6(6)
3444.7(7)
2929.1(8)
2910.6(10)
2643.6(10)
2822.5(10)
36521(8)
3565.6(8)
3386.1(8)
3299.2(9)
3403.3(9)
3591.3(10)
3668.3(9)
3967.0(8)
4199.4(8)
4530.8(8)
4629.2(8)
4932.5(8)
5150.5(8)
5062.6(9)

4755.1(9)

28.8(4)
24.7(5)
23.5(5)
37.5(7)
35.3(7)
32.6(6)
21.8(5)
20.8(5)
24.2(5)
26.5(5)
28.0(6)
30.6(6)
27.3(6)
22.5(5)
22.0(5)
21.1(5)
22.4(5)
22.9(5)
21.0(5)
25.56)

24.3(5)
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C20

C21

-5837(5)

-6645(6)

5680(3)

7512(3)

5480.5(8)

5898.5(10)

23.9(6)

35.2(7)

Methyl 3-((1E,32)-3-(((9-tert-Butylsulfinyl)imino)-4,4,4trifluorobut-1-en-1-yl)benzoate

(12k)

Single crystals o€;1H7F303 (12k) wereachieved out of a saturated solutiorCHCl.

TableS15: Fractional Atomic Coordinates (x)0and Equivalent Isotropic Displacem

Parameters (A10°) for 12k. Ueq is defined as 1/3 of of the trace of the orthogonalisg

tensor.
Atom
F1

F2

F3

o1

02

03

C1

X
1467.9(9)
1058(1)
583.9(10)
1913(1)
6460.9(10)
7476.2(10)
4484.7(13)

y
6458.8(17)

6633.7(18)
5069.4(19)
3810.2(18)
2704.4(18)
4218(2)
5390(2)

VA

1152.3(11)
2521.6(13)
1493.9(16)
2611.1(13)
4669.3(12)
4694.8(13)
3557.0(15)

U(eq)

49.7(5)
56.5(5)
82.2(8)
37.3(5)
33.6(5)
34.1(5)
21.7(5)
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Cc2
C3
C4
C5
C6
C7
C8
C9
C10
C15

(9-2-MethykN-((9-3-(Trimethylsilyl)-4,5,6, #tetrahydre[1,2,3]triazolo[1,5a] pyridin-4-
yl)propane2-sulfinamide (3w)

5145.0(14)
6004.6(13)
6213.4(14)
5567.0(15)
4707.5(14)
3593.3(14)
2877.7(13)
2046.3(14)
1276.7(15)
6668.0(14)

4473(3)
4855(3)
6167(3)
7082(3)
6706(3)
4922(3)
5612(3)
4945(3)
5782(3)
3833(3)

3864.5(17)
4202.6(16)
4242.9(17)
3956.6(17)
3608.7(17)
3204.7(17)
2801.6(17)
2468.1(18)
1898(2)

4538.2(16)

24.0(6)
22.9(5)
26.6(6)
26.9(6)
24.96)
24.5(6)
24.7(6)
27.8(6)
39.0(7)
25.9(6)

Single crystals o€;3H26N4OSSi(13w) wereachieved out of a saturated solutioriatuene.
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C3

C1

C2

TableS16: Fractional Atomic Coordinates (x})0and Equivalent Isotropic Displatent

Parameters (A10%) for 13w. Ueq is defined as 1/3 of of the trace of the orthogonalisg

tensor.
Atom
S1

Sil

o1

N1

N2

X
7886.8(4)
4242.6(5)
7588.4(15)
6982.1(15)
3991.5(16)

y
4926.8(3)

4312.6(4)

3706.2(11)
5879.4(12)
7522.0(11)

Z

6980.4(2)
4794.9(3)
6735.9(8)
6404.5(8)
5766.3(8)

U(eq)
17.48(9)
16.7(1)
28.0(3)
17.0(3)
16.6(3)
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N3
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Spectra

Ethyl (3-hydroxypropynyl)benzoate derivativels
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Ethyl 3-(3-Hydroxyprop-1-yn-1-yl)benzoate (1b)
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Ethyl 3-(3-Oxoprop-1-yn-1-yl)benzoate (2b) 7500
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Ethyl (R,E)-4-(3-((tert-Butylsulfinyl)imino)prop-1-yn-1-yl)benzoate (3a)
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Ethyl benzoate substituted propargylamine derivaédves

Ethyl 4-(3-((tert-Butylsulfinyl)amido)but-1-yn-1-yl)benzoate (4a)
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Ethyl 3-((R)-3-(((R)-tert-Butylsulfinyl)amido)-4-methylpent-1-yn-1-yl)benzoate (4b)
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Chiral aldimines

(S,E)-N-Ethylidene-2-tert-butylsulfinamide (5a)
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(S,E)-N-(2-Methylpropylidene)-tert-butylsulfinamide (5b)
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(S,E)-N-(3-methylbutylidene)-tert-butylsulfinamide (5c) f-45000
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(S,E)-N-(Cyclohexylmethylene)-tert-butylsulfinamide (5d)
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(S,E)-N-(2,2-Dimgthylpropylidene)-tert-butylsulfinamide (5e)
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(S)-N-((E)-((3S,5S,7S)-adamantan-1-yl)methylene)-tert-butylsulfinamide (5f)
N
a

— 174

56.18

—38.98
— 36.41
27.65

22.10

60000

55000

50000

45000

40000

35000

30000

25000

20000

15000

10000

- 5000

r-5000

T T T T T T T T T T T T T T
90 180 170 160 150 140 130 120 110 100 90 80 70 60
1 (ppm)

(R,E)-N-(3-(methylthio)propylidene)-tert-butylsulfinamide (5g)

D (1)

3(3.40)

—

A
.15

40000

35000

30000

25000

20000

15000

10000

5000

3.971

T T T T
5.0 4.5 4.0 3.5
1 (ppm)

6.5 6.0 5.5

3.0

2.5

S111



(R,E)-N-(3-(methylthio)propylidene)-tert-butylsulfinamide (5g)
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(S)-N-(Benzylidene)-tert-butylsulfinamide (5i)
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(S,2)-N-((Pentafluorophenyl)methylene)-tert-butylsulfinamide (5j) L170
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(S,2)-N-(2,2,2-trichloroethylidene)-tert-butylsulfinamide (5I)
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(S,E)-N-(2-(trityloxy)ethylidene)-tert-butylsulfinamide (5m) L 20000
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