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General	Information		
	
All	 commercially	 available	 chemicals	were	used	without	 further	 purification	unless	 otherwise	
noted.	All	reactions	were	carried	out	in	well	ventilated	fume	hoods.	Reactions	were	monitored	
by	TLC	on	silica	gel	60	F254.	Flash	column	chromatography	was	performed	using	SiliaFlash	P60	
silica	gel	(40-63	µm).	Visualization	of	developed	TLC	was	performed	by	irradiation	with	UV	light	
or	 treatment	 with	 a	 solution	 of	 ninhydrin	 or	 ceric	 ammonium	 molybdate	 stain	 followed	 by	
heating.	Yields	refer	to	purified	compound	unless	otherwise	noted.	
	1H	 NMR	 and	 13C	 NMR	 spectra	 were	 recorded	 on	 a	 Bruker	 AM	 400	 MHz	 and	 500	 MHz	
spectrometers.	 Chemical	 shifts	 were	 reported	 as	 parts	 per	million	 (ppm)	 relative	 to	 residual	
solvent	 CDCl3	 (1H,	 7.26	 ppm,	 13C,	 77.0	 ppm	 ).	 The	 resonance	 multiplicity	 is	 described	 as	 s	
(singlet),	 d	 (doublet),	 t	 (triplet),	 q	 (quartet),	m	 (multiplet),	 br	 (broad).	 Infrared	 spectra	were	
recorded	on	a	PerkinElmer	Spectrum	Two	IR	spectrometer	.	Absorption	bands	are	reported	in	
wavenumbers	 (cm-1)	 in	 the	 range	 of	 4000-800	 cm-1.	 High-resolution	 mass	 spectral	 analysis	
(HRMS)	 data	 were	 obtained	 using	 Agilent	 Technologies	 6530	 Accurate	 mass	 Q-TOF	 LC/MS.	
Technologies 6530 Accurate Mass Q-TOF LC/MS. Irradiation of photochemical reactions was 
carried out using two 12W PAR38 blue LED flood lamps from ABi LED lighting. Yields refer to 
chromatographically and spectroscopically purified compounds.  
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General	procedure	for	preparation	of	starting	material	(A):	
To	a	stirred	solution	of	N-protected	amino	acid	 (1	equiv)	 in	DMF	 (0.4	M)	at	 -10°C	was	added	
anhydrous	 K2CO3	(1	 equiv).	 The	 resulting	 solution	was	 stirred	 for	 30	min.	 Propargyl	 bromide	
(80%	solution	in	toluene,	1	equiv)	was	added	dropwise.	The	mixture	was	stirred	at	-10°C	for	1	h	
before	warmed	to	room	temperature.	The	solvent	was	evaporated.	Then	ethyl	acetate	(50	mL)	
was	added	followed	by	saturated	citric	acid	solution	(50	mL).	The	aqueous	layer	was	separated	
and	extracted	with	ethyl	acetate	(2	X	25	mL).	The	combined	organic	 layers	were	washed	with	
saturated	solution	of	sodium	chloride	(50	mL),	dried	over	Na2SO4,	filtered	and	concentrated	by	
rotary	evaporation.	The	residue	was	subjected	to	flash	column	chromatography	to	give	desired	
product.	
	

	
		
4-methyl	1-(prop-2-yn-1-yl)	(tert-butoxycarbonyl)-L-aspartate	(S1):		
The	compound	was	prepared	according	to	general	procedure	(A).	The	residue	was	purified	by	
flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/1)	 to	give	S1	 (465mg,	80%	yield)	as	
colorless	oil;	
1H	NMR	(400	MHz,	CDCl3)	𝛿	5.47	(d,	J	=	7.6	Hz,	1H),	4.74	(s,	2H),	4.62-4.60	(m,	1H),	3.69	(s,	3H),	
3.05-3.00	 (m,	 1H),	 2.86-2.81	 (m,	 1H),	 2.48	 (s,	 1H),	 1.44	 (s,	 9H).	 13C	NMR	 (125	MHz,	 CDCl3)	δ	
171.1,	170.3,	155.2,	80.1,	75.4,	53.0,	52.0,	49.9,	36.5,	28.2.	IR	(neat):	ν	3381,	2979,	1717,	1501,	
1441,	1367,	1166,	1164,	1048	cm-1;	HRMS	(ESI)	m/z:	[M+Na]+	Calcd	for	C13H19NNaO6

+	308.1105;	
found:	308.1094.	
	

	
prop-2-yn-1-yl	N-(tert-butoxycarbonyl)-S-(tert-butyl)-L-cysteinate	(S2):	
The	compound	was	prepared	according	to	general	procedure	(A).	The	residue	was	purified	by	
flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/2)	to	give	S2	(593	mg,	85%	yield)	as	
light	yellow	oil;	
1H	NMR	(400	MHz,	CDCl3)	𝛿	5.30	(d,	J	=	8	Hz,	1H),	4.74	(s,	2H),	4.59	(br,	1H),	2.98	(s,	2H),	2.49	(s,	
1H),	1.44	(s,	9H),	1.31	(s,	9H).	13C	NMR	(125	MHz,	CDCl3)	𝛿	170.1,	154.9,	79.8,	75.6,	53.2,	52.8,	
42.4,	30.7,	30.4,	28.1.	IR	(neat):	ν	3292,	2972,	1751,	1710,	1499,	1459,	1366,	1309,	1051,	1023,	
941	cm-1;	HRMS	(ESI)	m/z:	[M+H]+	Calcd	for	C15H26NO4S+	316.1577;	found:	316.157.	
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prop-2-yn-1-yl	(tert-butoxycarbonyl)-L-valylalaninate	(S3):	
To	a	stirred	solution	of	Sa	(4.095	mmol)	in	DCM	(40	mL)	was	added	Sb	(4.095	mmol)	followed	by	
N,N-Diisopropylethylamine	(10.23	mmol),	HOBt	(0.409	mmol),	EDCI	(4.504	mmol).	The	reaction	
mixture	 was	 stirred	 at	 room	 temperature	 for	 4	 h.	 Then	 ethyl	 acetate	 (50	 mL)	 was	 added	
followed	by	water	(50	mL).	The	aqueous	layer	was	separated	and	extracted	with	ethyl	acetate	
(2	X	50	mL).	The	combined	organic	layers	were	dried	over	Na2SO4,	filtered,	and	concentrated	by	
rotary	evaporation.	The	residue	was	subjected	to	flash	column	chromatography	(5%	methanol	
in	DCM)	to	give	S3	(1.2	g,	82%	yield)	as	white	solid;	
	mp	80°-85°C;	
1H	NMR	(400	MHz,	CDCl3)	𝛿	6.40	(br,	1H),	5.07-5.05	(m,	1H),	4.78-4.59	(m,	3H),	3.92	(d,	J	=	7.2	
Hz,	1H),	2.49	(s,	1H),	2.13-2.12	(m,	1H),	1.44	(s,	12H),	0.97	(d,	J	=	6.7	Hz,	3H),	0.92	(d,	J	=	6.7	Hz,	
3H).	 13C	NMR	 (125	MHz,	CDCl3)	𝛿	171.9,	171.4,	155.9,	79.8,	75.3,	59.6,	52.7,	47.8,	31.0,	28.3,	
19.1,	17.8.	IR	(neat):	ν	3299,	2975,	1752,	1653,	1519,	1453,	1366,	1246,	1160,	1017,	991	cm-1;	
HRMS	(ESI)	m/z:	[M+Na]+		Calcd	for	C16H26N2NaO5

+	349.1734;	found:	349.1724.	
	

	
	
prop-2-yn-1-yl	N-(((9H-fluoren-9-yl)methoxy)carbonyl)-O-(tert-butyl)-L-serinate	(S4):	
The	compound	was	prepared	according	to	general	procedure	(A).	The	residue	was	purified	by	
flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/1)	to	give	S4	(712	mg,	87%	yield)	as		
light	yellow	solid;	
	mp	80°C;	
1H	NMR	(500	MHz,	CDCl3)	𝛿	7.79	(d,	J	=	6	Hz,	2H),	7.66	(t,	J	=	6.4	Hz,	2H),	7.43	(t,	J	=	6	Hz,	2H),	
7.35	(t,	J	=	6	Hz,	2H),	5.76	(d,	J	=	7.2	Hz,	1H),	4.80-4.78	(m,	2H),	4.60-4.58	(m,	1H),	4.49-4.46	(m,	
1H),	4.42-4.39	(m,	1H),	4.29	(t,	J	=	6	Hz,	1H),	3.91	(dd,	J	=	2.4,	2.4	Hz,	1H),	3.65	(dd,	J	=	2.4,	2.4	
Hz,	1H),	2.53-2.52	(m,	1H),	1.21	(s,	9H).	13C	NMR	(125	MHz,	CDCl3)	𝛿	169.9,	155.9,	143.8,	143.6,	
141.1,	127.5,	126.9,	125.0,	124.9,	119.8,	76.7,	75.1,	73.3,	67.0,	61.8,	54.5,	52.5,	47.0,	27.1.	 IR	
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(neat):	ν	 3065,	2945,	1757,	1723,	1508,	1449,	1393,	1334,	1076,	1022	cm-1;	HRMS	 (ESI)	m/z:	
[M+Na]+		Calcd	for	C25H27NNaO5

+	444.1781;	found:	444.1768.	
	

	
	
prop-2-yn-1-yl	(S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-3-(4-(tert-	
butoxy)phenyl)propanoate	(S5):		
The	compound	was	prepared	according	to	general	procedure	(A).	The	residue	was	purified	by	
flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/2)	to	give	S5	(463	mg,	85%	yield)	as	
light	yellow	oil;		
1H	NMR	(500	MHz,	CDCl3)	𝛿	7.80	(d,	J	=	6	Hz,	2H),	7.61	(t,	J	=	6	Hz,	2H),	7.43	(t,	J	=	6	Hz,	2H),	7.34	
(t,	J	=	6	Hz,	2H),	7.07	(d,	J	=	8	Hz,	2H),	6.95	(d,	J	=	8	Hz,	2H),	5.44	(d,	J	=	6.4	Hz,	1H),	4.79-4.73	(m,	
3H),	4.48-4.45	(m,	1H),	4.41-4.37	(m,	1H),	4.24	(t,	J	=	6	Hz,	1H),	3.18-3.08	(m,	2H),	2.54	(s,	1H),	
1.36	(s,	9H).		13C	NMR	(125	MHz,	CDCl3)	𝛿	170.9,	155.6,	154.6,	143.9,	143.7,	141.3,130.2,	129.9,	
127.7,	127.1,	125.2,	125.1,	124.2,	120.0,	78.4,	76.9,	75.7,	67.0,	54.8,	52.7,	47.2,	37.4,	28.8.	
IR	(neat):	ν	3065,	2945,	1757,	1723,	1508,	1449,	1393,	1334,	1076,	1022	cm-1;	
HRMS	(ESI)	m/z:	[M+H]+	Calcd	for	C13H32NO5

+	498.2275;	found:	498.2268.	
	
Preparation	of	thiol-ene	products:	

	
To	 an	 oven	dried	 vial	 equipped	with	 stirbar	were	 added	 thiol	 (0.2	mmol),	 followed	by	 olefin	
(0.24	mmol),	Catalyst	A	(0.002	mmol),	and	acetonitrile	(1	mL).	The	vial	was	sealed	with	Teflon	
cap	 and	 stirred	 at	 room	 temperature	 under	 irradiation	 with	 Blue	 LEDs.	 Upon	 completion	 of	
reaction,	 the	 solvent	 was	 evaporated	 and	 the	 residue	 was	 purified	 with	 flash	 column	
chromatography	to	yield	thiol-ene	adduct.	
	

	
	
(2R,3R,4S,5R,6S)-2-(acetoxymethyl)-6-((2-((3aR,5R,5aS,8aS,8bR)-2,2,7,7-
tetramethyltetrahydro-5H-bis([1,3]dioxolo)[4,5-b:4',5'-d]pyran-5-yl)ethyl)thio)tetrahydro-2H-
pyran-3,4,5-triyl	triacetate	(28):		
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The	residue	was	purified	by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/8)	to	give	
28	(113	mg,	91%	yield)	as	colorless	oil;		
HRMS	(ESI)	m/z:	1H	NMR	(400	MHz,	CDCl3)	𝛿 5.43	(d,	J	=	4	Hz,	1H),	5.17-5.12	(m,	1H),	5.03-4.92	
(m,	2H),	4.53-4.51	(m,	2H),	4.25-4.23	(m,	1H),	4.17-4.05	(m,	3H),	3.85	(d,	J	=	6.8	Hz,	1H),	3.65	(d,	
J	=	6.8	Hz,	1H),	2.75	(t,	J	=	6.8	Hz,	2H),	2.02-1.94	(m,	13H),	1.84-1.73	(m,	1H),	1.50	(s,	3H),	1.38	
(m,	 3H),	 1.27	 (s,	 6H).	 13C	 NMR	 (125	MHz,	 CDCl3)	𝛿	170.4,	 169.9,	 170.0,	 169.2,	 169.1,	 108.8,	
108.3,	96.3,	84.1,	75.5,	73.7,	72.5,	70.7,	70.3,	70.0,	68.2,	65.3,	62.0,	30.3,	27.1,	25.9,	25.8,	24.8,	
24.2,	20.5,	20.5,	20.4.	IR	(neat):	ν	2987,	1748,	1433,	1372,	1213,	1175,	1141,	1064,	1036,	999	
cm-1;	HRMS	(ESI)	m/z:	[M+H]+	Calcd	for	C27H41O14S+	621.2212;	found:	621.2207.	
	
	

	
	
	
To	 an	 oven	dried	 vial	 equipped	with	 stirbar	were	 added	 thiol	 (0.2	mmol),	 followed	by	 olefin	
(0.24	mmol),	Catalyst	A	(0.002	mmol),	and	acetonitrile	(1	mL).	The	vial	was	sealed	with	Teflon	
cap	 and	 stirred	 at	 room	 temperature	 under	 irradiation	 with	 Blue	 LEDs.	 Upon	 completion	 of	
reaction,	 the	 solvent	 was	 evaporated	 and	 the	 residue	 was	 purified	 with	 flash	 column	
chromatography	to	yield	thiol-ene	adduct.	
	
	
	

	
methyl	 N-(tert-butoxycarbonyl)-S-(2-((3aR,5R,5aS,8aS,8bR)-2,2,7,7-tetramethyltetrahydro-
5H-bis([1,3]dioxolo)[4,5-b:4',5'-d]pyran-5-yl)ethyl)-L-cysteinate	(32):	
The	residue	was	purified	by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/5)	to	give	
32	(87	mg,	89%	yield)	as	colorless	oil;	
1H	NMR	(400	MHz,	CDCl3)	𝛿	5.46	(d,	J	=	4	Hz,	1H),	5.36	(d,	J	=	8	Hz,	1H),	4.55	(d,	J	=	8	Hz,	1H),	
4.48	(br,	1H),	4.25	(d,	J	=	4	Hz,	1H),	4.08	(d,	J	=	8	Hz,	1H),	3.90-3.85	(m,	1H),	3.72	(s,	3H),	2.93	(d,	
J	=	4	Hz,	2H),	2.67-2.63	(m,	1H),	2.60-2.55	(m,	1H),	1.99-1.90	(m,	1H),	1.69-1.66	(m,	1H),	1.51	(s,	
3H),	1.41	 (s,	12H),	1.29	 (s,	6H).	 13C	NMR	 (100	MHz,	CDCl3)	𝛿	171.5,	155.0,	109.0,	108.4,	96.3,	
79.9,	72.7,	70.8,	70.4,	65.6,	53.1,	52.3,	34.3,	29.9,	28.8,	28.2,	25.9,	25.9,	24.9,	24.3.	IR	(neat):	ν	
2981,	 1715,	 1499,	 1369,	 1166,	 1212,	 1000	 cm-1;	 HRMS	 (ESI)	 m/z:	 [M+Na]+	 Calcd	 for	
C22H37NNaO9S+	514.2081;	found:	514.2088.	
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General	procedures	for	synthesis	of	38b:	
To	 an	 oven	 dried	 vial	 equipped	 with	 a	 stir	 bar	 were	 added	 37	 (0.5706	 mmol),	 followed	 by	
Catalyst	 A	 (0.0171	mmol),	36	 (2.282	mmol),	 and	acetonitrile	 (1.14	mL).	 The	 reaction	mixture	
was	stirred	at	ambient	temperature	under	Blue	LEDs	for	14	h.	The	solvent	was	evaporated	and	
residue	 was	 purified	 by	 flash	 column	 chromatography	 to	 give	 the	 double	 hydrothiolation	
products.	

	
3,4-bis(benzylthio)butan-1-ol	(39):		
The	compound	was	prepared	according	to	the	general	procedure	38b.	The	residue	was	purified	
by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/8)	to	give	39	(169	mg,	93%	yield)	
as	light	yellow	oil;		
1H	NMR	(400	MHz,	CDCl3)	𝛿	7.33-7.25	(m,	10H),	3.71-3.64	(m,	6H),	2.78-2.72	(m,	2H),	2.62-2.58	
(m,	1H),	2.08-1.97	(m,	1H),	1.61-1.53	(m,	2H).	13C	NMR	(100	MHz,	CDCl3)	𝛿	138.1,	138.0,	128.8,	
128.7,	 128.5,	 128.4,	 127.0,	 126.9,	 60.2,	 41.7,	 37.5,	 35.8,	 35.4.	 IR	 (neat):	ν	 3378,	 3060,	 3026,	
2914,	1601,	1493,	1452,	1420,	1238,	1198,	1069,	1028	cm-1;	HRMS	(ESI)	m/z:	[M+Na]+	Calcd	for	
C18H22NaOS2+	341.1004;	found:	341.1018.	
	

	
3,4-bis((4-fluorobenzyl)thio)butan-1-ol	(40):		
The	compound	was	prepared	according	to	the	general	procedure	38b.	The	residue	was	purified	
by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/6)	to	give	40	(192	mg,	95%	yield)	
as	light	yellow	oil;	
1H	NMR	(400	MHz,	CDCl3)	𝛿	7.26-7.23	(m,	4H),	7.01-6.97	(m,	4H),	3.69-3.65	(m,	6H),	2.78-2.69	
(m,	2H),	2.60-2.55	(m,	1H),	2.05-1.98	(m,	1H),	1.69-1.63	(m,	2H).	13C	NMR	(100	MHz,	CDCl3)	𝛿	
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162.9,	 160.4,	 133.7,	 133.7,	 133.6,	 130.2,	 130.1,	 115.3,	 115.2,	 115.1,	 115.0,	 60.0,	 41.8,	 37.4,	
36.0,	35.9,	34.6.	IR	(neat):	ν		3368,	3039,	2920,	1891,	1599,	1505,	1423,	1293,	1219,	1155,	1088,	
1038,	 1015,	 830	 cm-1;	 HRMS	 (ESI)	 m/z:	 [M+H]+	 Calcd	 for	 C18H21F2OS2+	 355.0996;	 found:	
355.0989.	
	
	

	
3,4-bis((4-methoxybenzyl)thio)butan-1-ol	(41):		
The	compound	was	prepared	according	to	the	general	procedure	38b.	The	residue	was	purified	
by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/7)	to	give	41	(156	mg,	72%	yield)	
as	colorless	oil;	
1H	NMR	(400	MHz,	CDCl3)	𝛿	7.20-7.18	(m,	4H),	6.85-6.83	(m,	4H),	3.78	(s,	6H),	3.67-3.64	(m,	6H),	
2.77-2.74	(m,	2H),	2.60-2.54	(m,	1H),	2.04-1.99	(m,	1H),	1.71	(s,	1H),	1.64-1.59	(m,	1H).	13C	NMR	
(100	MHz,	CDCl3)	𝛿	158.6,	130.3,	130.0,	129.9,	113.9,	113.8,	60.5,	55.2,	41.9,	37.6,	36.2,	35.9,	
34.9.	 IR	 (neat):	ν	 3417,	 3000,	 2952,	 2907,	 2833,	 1608,	 1583,	 1509,	 1463,	 1440,	 1316,	 1300,	
1238,	1031,	829	cm-1;	HRMS	(ESI)	m/z:	[M+H]+	Calcd	for	C20H27O3S2+	379.1396;	found:	379.1395.	
	

	
3,4-bis(cyclohexylthio)butan-1-ol	(42):		
The	compound	was	prepared	according	to	the	general	procedure	38b.	The	residue	was	purified	
by	 flash	 column	 chromatography	 (Ethyl	 acetate/Hexanes	 =	 1/8)	 to	 give	 42	 oil	 (152	mg,	 88%	
yield)	as	colorless	oil;	
1H	NMR	(400	MHz,	CDCl3)	𝛿	3.80-3.78	(m,	2H),	2.95-2.91	(m,	2H),	2.88-2.61	(m,	3H),	2.21	(s,	1H),	
2.12-2.09	(m,	1H),	1.94-1.91	(m,	4H),	1.74-1.60	(m,	7H),	1.29-1.24	(m,	10H).	13C	NMR	(100	MHz,	
CDCl3)	𝛿	60.4,	 44.2,	 43.3,	 41.5,	 37.1,	 36.4,	 34.1,	 33.8,	 33.6,	 33.5,	 26.0,	 25.9,	 25.8,	 25.8,	 25.6,	
25.6.	IR	(neat):	ν	3390,	2923,	2850,	1447,	1340,	1262,	1201,	1178,	1047,	998	cm-1;	HRMS	(ESI)	
m/z:	[M+Na]+	Calcd	for	C16H30NaOS2+	325.1630;	found:	325.1626.	
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3,4-bis(phenylthiol)butan-1-ol	(48):	
The	compound	was	prepared	according	to	the	general	procedure	38b.	The	residue	was	purified	
by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/8)	to	give	48	(159	mg,	96%	yield)		
as	light	yellow	oil;	
1H	NMR	(400	MHz,	CDCl3)	𝛿	7.34-7.33	(m,	3H),	7.28-7.27	(m,	3H),	7.22-7.20	(m,	4H),	3.89-3.86	
(m,	2H),	 3.31-3.28	 (m,	2H),	 2.96-2.89	 (m,	1H),	 2.32-2.24	 (m,	1H),	 1.82-1.73	 (m,	1H),	 1.70	 (br,	
1H).	13C	NMR	(100	MHz,	CDCl3)	𝛿	135.3,	133.4,	132.4,	129.6,	128.9,	128.8,	127.2,	126.1,	125.4,	
61.5,	60.1,	45.1,	39.4,	36.1,	35.2,	32.4.	IR	(neat):	ν	3343,	3055,	2923,	1755,	1582,	1478,	1437,	
1302,	 1218,	 1156,	 1088,	 1040,	 1024,	 912	 cm-1;	 HRMS	 (ESI)	m/z:	 [M+H]+	 Calcd	 for	 C16H19OS2+	
291.0872;	found:	291.0877.	
	
	
	

	
	
	

	
4-(tert-butylthio)but-3-en-1-ol	(43):		
To	an	oven	dried	vial	equipped	with	a	stir	bar	were	added	3-butyn-1-ol	(132.1	mg,	1.885	mmol),	
followed	 by	 Catalyst	 A	 (5.38	 mg,	 0.011	 mmol),	 tert-Butylthiol	 (100	 mg,	 1.108	 mmol),	 and	
acetonitrile	(0.2	M).	The	reaction	mixture	was	stirred	at	ambient	temperature	under	Blue	LEDs	
for	2	h.	The	solvent	was	evaporated	and	residue	was	purified	by	flash	column	chromatography	
(Ethyl	 acetate/Hexanes	 =	 1/8)	 to	 give	 desired	 product	 43	 (148	 mg,	 83%	 yield,	 E:Z	 1:3.5)	 as	
colorless	oil;	
1H	NMR	(400	MHz,	CDCl3,	1:3.5	mixture	of	E/Z	isomers)	𝛿	6.26	(d,	J	=	9.6	Hz,	1Hmajor),	6.19	(d,	J	=	
14.8	Hz,	1Hminor),	5.85-5.78	(m,	1Hminor),	5.71-5.65	(m,	1Hmajor),	3.68-3.63	(m,	2H),	2.44-2.36	(m,	
2H),	1.68	 (br,	1H),	1.34	 (s,	9H).	 13C	NMR	 (100	MHz,	CDCl3)	𝛿	131.5,	126.4,	124.1,	123.4,	61.8,	
43.5,	36.6,	32.5,	30.8,	30.7.	IR	(neat):	ν	3335,	2960,	2924,	2897,	1605,	1457,	1364,	1162,	1044,	
949,	889,	855	cm-1;	HRMS	(ESI)	m/z:	[M+H]+	Calcd	for	C8H17OS+	161.0995;	found:	161.0998.	
	

S
S

OH

48

Blue LEDs
MeCN

OH Catalyst A (1 mol%)
R1S OHR1SH +

36 37 38a

t-BuS OH
43

10



	 	

	
4-(((3s,5s,7s)-adamantan-1-yl)thio)but-3-en-1-ol	(44):		
To	an	oven	dried	vial	equipped	with	a	stir	bar	were	added	3-butyn-1-ol	(70.79	mg,	1.010	mmol),	
followed	by	Catalyst	A	(2.88	mg,	0.005	mmol),	1-Adamantanethiol	(100	mg,	0.594	mmol),	and	
acetonitrile	(0.2	M).	The	reaction	mixture	was	stirred	at	ambient	temperature	under	Blue	LEDs	
for	2	h.	The	solvent	was	evaporated	and	residue	was	purified	by	flash	column	chromatography	
(Ethyl	acetate/Hexanes	=	1/7)	to	give	44	(	70%	yield,	E:Z	1:1.7)	as	light	yellow	oil;	
1H	NMR	(400	MHz,	CDCl3,	1:1.7	mixture	of	E/Z	isomers)	𝛿	6.32	(d,	J	=	9.6	Hz,	1Hmajor),	6.23	(d,	J	=	
14.8	Hz,	1Hminor),	5.82-5.74	(m,	1Hminor),	5.70-5.65	(m,	1Hmajor),	3.69-3.63	(m,	2H),	2.45-2.36	(m,	
2H),	2.04	(s,	3H),	1.89-1.86	(m,	6H),	1.72-1.65	(m,	6H),	1.50	(br,	1H).	13C	NMR	(100	MHz,	CDCl3,	
1:1.7	mixture	 of	E/Z	 isomers	)	𝛿	130.9,	 126.2,	 122.1,	 121.6,	 61.9,	 61.7,	 45.7,	 43.5,	 43.4,	 36.6,	
36.1,	32.5,	29.7,	29.5.	IR	(	neat):	ν	3408,	2901,	2848,	1608,	1511,	1449,	1342,	1299,	1251,	1100,	
976	cm-1;	HRMS	(ESI)	m/z:	[M+Na]+	Calcd	for	C14H22NaOS+	261.1284;	found:	261.1270.	
	
	
	

	
	(2R,3R,4S,5R,6S)-2-(acetoxymethyl)-6-((4-hydroxybut-1-en-1-yl)thio)tetrahydro-2H-pyran-
3,4,5-triyl	triacetate	(45):	
To	an	oven	dried	vial	equipped	with	a	stir	bar	were	added	3-butyn-1-ol	(32.7	mg,	0.466	mmol),	
followed	 by	 Catalyst	 A	 (1.33	 mg,	 0.002	 mmol),	 glucose	 thiol	 (100	 mg,	 0.2744	 mmol),	 and	
acetonitrile	(0.2	M).	The	reaction	mixture	was	stirred	at	ambient	temperature	under	Blue	LEDs	
for	2	h.	The	solvent	was	evaporated	and	residue	was	purified	by	flash	column	chromatography	
(Ethyl	acetate/Hexanes	=	2/1)	to	give	45	(85	mg,	71%	yield,	E:Z	1:4)	as	colorless	oil;	
1H	NMR	(400	MHz,	CDCl3,	1:4	mixture	of	E/Z	isomers)	𝛿	6.22	(d,	J	=	8.8	Hz,	1Hmajor),	6.13	(d,	J	=	
15.2	Hz,	1Hminor),	5.85-5.81	(m,	1H),	5.19	(t,	J	=	9.2	Hz,	1H),	5.07	(d,	J	=	9.2	Hz,	2H),	4.51	(d,	J	=	10	
Hz,	1Hmajor),	4.44	(d,	J	=	10	Hz,	1Hminor),	4.24-4.20	(m,	1H),	4.12-4.09	(m,	1H),	3.73-3.71	(m,	1H),	
3.67-3.64	(m,	2H),	2.36-2.34	(m,	2H),	2.36-1.97	(m,	12H).	13C	NMR	(100	MHz,	CDCl3,	1:4	mixture	
of	E/Z	 isomers	)	𝛿	170.5,	170.0,	169.3,	169.2,	135.8,	131.1,	120.5,	119.1,	82.8,	76.0,	73.7,	69.9,	
69.5,	 68.0,	 61.9,	 61.4,	 61.2,	 36.6,	 32.5,	 20.6,	 20.5,	 20.4.	 IR	 (neat):	ν	 3517,	 2955,	 1748,	 1431,	
1367,	1217,	1090,	1037,	957,	914	cm-1;	HRMS	(ESI)	m/z:	[M+H]+	Calcd	for	C18H27O10S+	435.1319;	
found:	435.1315.	
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Methyl	N-(tert-butoxycarbonyl)-S-(4-hydroxybut-1-en-1-yl)-L-cysteinate	(46):		
To	an	oven	dried	vial	equipped	with	a	stir	bar	were	added	3-butyn-1-ol	(50.63	mg,	0.722	mmol),	
followed	by	Catalyst	A	 (2.06	mg,	0.004	mmol),	methyl	 (tert-butoxycarbonyl)-L-cysteinate	(100	
mg,	 0.424	 mmol),	 and	 acetonitrile	 (0.2	 M).	 The	 reaction	 mixture	 was	 stirred	 at	 ambient	
temperature	under	Blue	LEDs	for	2	h.	The	solvent	was	evaporated	and	residue	was	purified	by	
flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/1)	to	give	46	(104	mg,	80%	yield,	E:Z	
1.2:1)	as	light	yellow	oil;	
1H	NMR	(400	MHz,	CDCl3,	1.2:1	mixture	of	E/Z	isomers)	𝛿	5.94	(d,	J	=	8.4	Hz,	1Hminor),	5.93	(d,	J	=	
13.6	Hz,	1Hmajor),	5.73-5.59	(m,	1H),	5.47-5.37	(m,	1H),	4.51	(br,	1H),	3.70-3.69	(	m,	3H),	3.64-
3.58	(m,	2H),	3.09-2.92	(m,	2H),	2.37-2.26	(m,	2H),	1.39	(s,	9H).	13C	NMR	(100	MHz,	CDCl3,	1.2:1	
mixture	of	E/Z	isomers)	𝛿	171.3,	171.0,	155.0,	129.9,	128.0,	126.4,	124.4,	80.2,	80.1,	61.4,	53.6,	
52.9,	52.5,	52.4,	36.4,	35.3,	32.4,	28.2.	IR	(	neat):	ν	3373,	2977,	1743,	1693,	1502,	1436,	1391,	
1366,	1309,	1247,	1214,	1159,	1049,	1017,	946,	859	cm-1;	HRMS	(ESI)	m/z:	 [M+Na]+	Calcd	for	
C13H23NNaO5S+	328.1189;	found:	328.1187.	
	

	
4-(phenylthiol)but-3-en-1-ol	(47):		
To	 an	 oven	 dried	 vial	 equipped	 with	 a	 stir	 bar	 were	 added	 3-butyn-1-ol	 (108.14	 mg,	 1.542	
mmol),	followed	by	Catalyst	A	(4.40	mg,	0.009	mmol),	benzenethiol	(100	mg,	0.907	mmol),	and	
acetonitrile	(0.2	M).	The	reaction	mixture	was	stirred	at	ambient	temperature	under	Blue	LEDs	
for	2	h.	The	solvent	was	evaporated	and	residue	was	purified	by	flash	column	chromatography	
(Ethyl	acetate/Hexanes	=	1/4)	to	give	47	(103	mg,	63%	yield,	E:Z	1:2)	as	light	yellow	oil;	
1H	NMR	(400	MHz,	CDCl3,	E	isomers	)	𝛿	7.28-7.19	(m,	5Hminor),	6.28	(d,	J	=	15	Hz,	1Hminor),	5.95-
5.88	(m,	1Hminor),	3.70	(t,	J	=	8	Hz,	2Hminor),	2.45-2.40	(m,	2Hminor).	 1H	NMR	(400	MHz,	CDCl3,	Z	
isomers	)	𝛿	7.36-7.30	(m,	5Hmajor),	6.36	(d,	J	=	9.6	Hz,	1Hmajor),	5.87-5.82	(m,	1Hmajor),	3.75	(t,	J	=	
6.4	Hz,	2Hmajor),	2.56-2.51	(m,	2Hmajor).	13C	NMR	(100	MHz,	CDCl3,	1:2	mixture	of	E/Z	isomers)	𝛿	
135.8,	135.6,	131.2,	128.4,	126.4,	126.4,	125.9,	124.6,	61.8,	61.6,	36.3,	32.6.	
IR	(neat):	ν	3370,	3058,	2922,	2851,	1722,	1583,	1479,	1439,	1180,	1089,	1024,	918	cm-1;	HRMS	
(ESI)	m/z:	[M+H]+	Calcd	for	C10H13OS+	181.0682;	found:	181.0690.	
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General	procedure	for	synthesis	of	S-linked	glycoconjugates	(B):	
To	 an	 oven	 dried	 vial	 equipped	 with	 a	 stir	 bar	 were	 added	 glucose	 thiol	 (0.2744	 mmol),	
followed	by	Catalyst	A	(0.0027	mmol),	alkyne	containing	amino	acid	derivative	(0.4665	mmol),	
and	acetonitrile	(1.37	mL).	The	reaction	mixture	was	stirred	at	ambient	temperature	under	Blue	
LEDs	 for	 2	 h.	 The	 solvent	 was	 evaporated	 and	 residue	 was	 purified	 by	 flash	 column	
chromatography	to	give	the	desired	products.	
	
	

	
(2R,3R,4S,5R,6S)-2-(acetoxymethyl)-6-((3-(((tert-butoxycarbonyl)glycyl)oxy)prop-1-en-1-
yl)thio)tetrahydro-2H-pyran-3,4,5-triyl	triacetate	(49):		
The	compound	was	prepared	according	to	the	general	procedure	(B).	The	residue	was	purified	
by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/1)	to	give	49	(101	mg,	64%	yield,	
E:Z	1.2:1)	as	colorless	oil;	
1H	NMR	(400	MHz,	CDCl3,	1.2:1	mixture	of	E/Z	isomers)	𝛿	6.40	(d,	J	=	16	Hz,	1Hmajor),	6.37	(d,	J	=	
12	Hz,	1Hminor),	5.90-5.83	(m,		1H),	5.22-5.17	(m,	1H),	5.10-5.01	(m,	3H),	4.70-4.67	(m,	1H),	4.62-
4.53	(m,	2H),	4.25-4.21	(m,	1H),	4.13-4.11	(m,	1H),	3.90-3.88	(m,	2H),	3.76-3.72	(m,	1H),	2.06-
1.97	 (m,	12H),	1.42	 (s,	9H).	 13C	NMR	 (100	MHz,	CDCl3,	1.2:1	mixture	of	E/Z	 isomers	)	𝛿	170.4,	
169.9,	 169.2,	 169.0,	 155.6,	 126.7,	 125.3,	 123.8,	 83.1,	 82.9,	 79.9,	 76.1,	 73.7,	 73.6,	 69.9,	 69.7,	
68.0,	64.7,	61.9,	61.6,	42.3,	28.2.	IR	(neat):	ν	2980,	1751,	1367,	1263,	1225,	1511,	1162,	1052,	
955	cm-1;	HRMS	(ESI)	m/z:	[M+Na]+	Calcd	for	C24H35NNaO13S+	600.1721;	found:	600.1728.	
	
	

	
(2R,3R,4S,5R,6S)-2-(acetoxymethyl)-6-((3-(((tert-butoxycarbonyl)-L-alanyl)oxy)prop-1-en-1-
yl)thio)tetrahydro-2H-pyran-3,4,5-triyl	triacetate	(50):		
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The	compound	was	prepared	according	to	the	general	procedure	(B).	The	residue	was	purified	
by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/1)	to	give	50	 (106	mg,	65%	yield,	
E:Z	1:1)	as	colorless	oil;	
1H	NMR	(400	MHz,	CDCl3,	1:1	mixture	of	E/Z	isomers)	𝛿	6.39	(d,	J	=	15.6	Hz,	1H),	6.36	(d,	J	=	10.3	
Hz,	1H),	5.90-5.82	 (m,	1H),	5.21-5.17	 (m,	1H),	5.09-4.99	 (m,	3H),	4.66-4.64	 (m,	1H),	4.60-4.53	
(m,	2H),	 4.27-4.20	 (m,	2H),	 4.11-4.08	 (m,	1H),	 3.74-3.71	 (m,	1H),	 2.05-1.96	 (m,	12H),	 1.40	 (s,	
9H),	1.36-1.33	 (m,	3H).	 13C	NMR	 (100	MHz,	CDCl3,	1:1	mixture	of	E/Z	 isomers)	𝛿	172.8,	170.4,	
169.9,	169.2,	169.0,	154.9,	126.9,	126.8,	125.1,	123.9,	83.1,	82.9,	79.7,	76.1,	76.0,	73.7,	73.6,	
69.9,	 69.7,	 68.0,	 64.7,	 61.9,	 61.6,	 49.1,	 28.2,	 20.4,	 18.4.	 IR	 (neat):	ν	 3392,	 2986,	 1753,	 1375,	
1225,	1168,	1052	cm-1;	HRMS	 (ESI)	m/z:	 [M+Na]+	 	Calcd	 for	C25H37NNaO13S+	614.1878;	 found:	
614.1887.	
	
	

	
(2R,3R,4S,5R,6S)-2-(acetoxymethyl)-6-((3-((N-(tert-butoxycarbonyl)-S-(tert-butyl)-D-
cysteinyl)oxy)prop-1-en-1-yl)thio)tetrahydro-2H-pyran-3,4,5-triyl	triacetate	(51):		
The	compound	was	prepared	according	to	the	general	procedure	(B).	The	residue	was	purified	
by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/1)	to	give	51	 (127	mg,	68%	yield,	
E:Z	1.1:1)	as	colorless	oil;		
1H	NMR	(400	MHz,	CDCl3,	1.1:1mixture	of	E/Z	isomers	)	𝛿	6.42	(d,	J	=	15.2	Hz,	1Hmajor),	6.36	(d,	J	
=	9.6	Hz,	1Hminor),	 5.92-5.83	 (m,	1H),	5.32-5.28	 (m,	1H),	5.23-5.17	 (m,	1H),	5.10-5.01	 (m,	2H),	
4.67-4.52	 (m,	4H),	4.26-4.22	 (m,	1H),	4.13-4.09	 (m,	1H),	3.76-3.71	 (m,	1H),	2.95-2.94	 (m,	2H),	
2.06-1.97	 (m,	12H),	1.41	 (s,	9H),	1.27	 (s,	9H).	 13C	NMR	 (100	MHz,	CDCl3,	 1.1:1	mixture	of	E/Z	
isomers	)	𝛿	170.5,	 170.4,	 170.0,	 169.2,	 169.0,	 155.0,	 126.9,	 126.5,	 125.5,	 123.7,	 120.5,	 118.7,	
118.3,	117.0,	116.1,	115.7,	83.3,	83.0,	79.9,	76.1,	76.0,	73.7,	73.6,	69.9,	69.7,	65.1,	61.9,	61.8,	
53.1,	42.6,	42.5,	30.7,	30.6,	28.2,	20.6,	20.4.	 IR	 (neat):	ν	2988,	2945,	1737,	1501,	1446,	1366,	
1214,	 1162,	 1040,	 937,	 913,	 847	 cm-1;	 HRMS	 (ESI)	 m/z:	 [M+Na]+	 Calcd	 for	 C29H45NNaO13S2+	
702.2225;	found:	702.2224.	
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4-methyl	1-(3-(((2S,3R,4S,5R,6R)-3,4,5-triacetoxy-6-(acetoxymethyl)tetrahydro-2H-pyran-2-
yl)thio)allyl)	(tert-butoxycarbonyl)-D-aspartate	(52):		
The	compound	was	prepared	according	to	the	general	procedures	(B).	The	residue	was	purified	
by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/1)	to	give	52	(109	mg,	61%	yield,	
E:Z	1:1)	as	colorless	oil;		
1H	NMR	(400	MHz,	CDCl3,	1:1	mixture	of	E/Z	isomers)	𝛿	6.39	(d,	J	=	15.6	Hz,	1H),	6.35	(d,	J	=	10	
Hz,	 1H),	 5.87-5.81	 (m,	 1H),	 5.45	 (br,	 1H),	 5.22-5.16	 (m,	 1H),	 5.08-5.00	 (m,	 2H),	 4.68	 (m,	4H),	
4.24-4.21	 (m,	1H),	4.12-4.05	 (m,	1H),	3.74-3.71	 (m,	1H),	3.65	 (s,	3H),	2.98-2.93	 (m,	1H),	2.82-
2.77	 (m,	 1H),	 2.05-1.96	 (m,	 12H),	 1.41	 (s,	 9H).	 13C	NMR	 (100	MHz,	 CDCl3,	 1:1	mixture	 of	E/Z	
isomers	 )	𝛿	171.2,	 170.5,	 170.4,	 169.9,	 169.2,	 169.0,	 155.2,	 126.7,	 126.4,	 125.3,	 123.7,	 83.2,	
82.9,	80.0,	76.1,	76.0,	73.7,	73.6,	69.9,	67.9,	65.1,	62.0,	61.8,	60.2,	51.9,	51.8,	49.9,	36.5,	28.2,	
20.6,	20.4.	IR	(neat):	ν	2923,	2853,	1752,	1368,	1227,	1043	cm-1;	HRMS	(ESI)	m/z:	[M+Na]+	Calcd	
for	C27H39NNaO15S+		672.1933;	found:	672.1944.	
	
	

	
	
(2S,3R,4S,5R,6R)-2-((3-(((S)-2-((((9H-fluoren-9-yl)methoxy)carbonyl)amino)-3-(4-(tert-
butoxy)phenyl)propanoyl)oxy)prop-1-en-1-yl)thio)-6-(acetoxymethyl)tetrahydro-2H-pyran-
3,4,5-triyl	triacetate	(53):		
The	compound	was	prepared	according	to	the	general	procedure	(B).	The	residue	was	purified	
by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/3)	to	give	53	 (161	mg,	68%	yield,	
E:Z	1:1.1)	as	colorless	oil;	
1H	NMR	(400	MHz,	CDCl3,	1:1.1	mixture	of	E/Z	 isomers	)	𝛿	7.77	(d,	J	=	8	Hz,	2H),	7.58-7.56	(m,	
2H),	7.40	(t,	J	=	8	Hz,	2H),	7.31	(t,	J	=	8	Hz,	2H),	7.00	(d,	J	=	8	Hz,	2H),	6.91-6.89	(m,	2H),	6.42	(d,	J	
=	10.8	Hz,	1Hminor),	6.39	(d,	J	=	5.2	Hz,	1Hmajor),	5.87-5.82	(m,	1H),	5.30	(d,	J	=	7.6	Hz,	1H),	5.25-
5.20	(m,	1H),	5.12-5.08	(m,	2H),	4.69-4.54	(m,	4H),	4.45-4.32	(m,	2H),	4.28-4.19	(m,	2H),	4.14-
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4.11	 (m,	1H),	3.76-3.74	 (m,	1H),	3.12-3.01	 (m,	2H),	2.08-1.99	 (m,	12H),	1.32	 (s,	9H).	 13C	NMR	
(100	MHz,	CDCl3,	1:1.1	mixture	of	E/Z	isomers)	𝛿	171.1,	171.0,	170.5,	170.0,	169.2,	169.1,	155.4,	
154.5,	143.8,	143.7,	141.2,	130.3,	129.7,	127.6,	127.0,	126.5,	126.3,	125.7,	125.0,	124.1,	124.0,	
119.9,	83.1,	82.9,	78.4,	78.3,	76.2,	76.0,	73.7,	73.6,	69.9,	69.7,	68.0,	66.9,	64.9,	61.8,	60.3,	54.8,	
47.1,	37.5,	28.8,	20.6,	20.4,	14.1.	IR	(neat):	ν	3054,	2947,	1744,	1608,	1505,	1447,	1390,	1332,	
1213,	1035,	912,	895	cm-1;	HRMS	(ESI)	m/z:	[M+Na]+	Calcd	for	C45H51NNaO14S+	884.2922;	found:	
884.2929.	
	

	
(2S,3R,4S,5R,6R)-2-((3-((N-(((9H-fluoren-9-yl)methoxy)carbonyl)-O-(tert-butyl)-L-
seryl)oxy)prop-1-en-1-yl)thio)-6-(acetoxymethyl)tetrahydro-2H-pyran-3,4,5-triyl	triacetate	
(54):	
The	compound	was	prepared	according	to	the	general	procedure	(B).	The	residue	was	purified	
by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	1/2)	to	give	54	 (134	mg,	62%	yield,	
E:Z	1:1.1)	as	colorless	oil;		
1H	NMR	(400	MHz,	CDCl3,	1:1.1	mixture	of	E/Z	isomers	)	𝛿	7.76	(d,	J	=	7.6	Hz,	2H),	7.62	(t,	J	=	8	
Hz,	2H),	7.39	(t,	J	=	8	Hz,	2H),	7.31	(t,	J	=	8	Hz,	2H),	6.43	(d,	J	=	15.2	Hz,	1Hminor),	6.38	(d,	J	=	9.6	
Hz,	1Hmajor),	5.93-5.87	(m,	1H),	5.69	(d,	J	=	8	Hz,	1H),	5.21	(t,	J	=	9.2	Hz,	1H),	5.12-5.03	(m,	2H),	
4.73	(d,	J	=	6	Hz,	1H),	4.66	(d,	J	=	6	Hz,	1H),	4.59-4.32	(m,	4H),	4.27-4.23	(m,	2H),	4.13-4.10	(m,	
1H)	3.84	(d,	J	=	8	Hz,	1H),	3.73	(d,	J	=	8	Hz,	1H),	3.60	(d,	J	=	8	Hz,	1H),	2.07-1.99	(m,	12H),	1.15	(s,	
9H).	 13C	 NMR	 (100	 MHz,	 CDCl3,	 1:1.1	 mixture	 of	 E/Z	 isomers	 )	𝛿	170.4,	 170.2,	 170.1,	 170.0,	
169.2,	 169.0,	 156.0,	 143.9,	 143.7,	 141.2,	 127.6,	 127.0,	 125.1,	 123.7,	 119.9,	 83.2,	 83.0,	 79.4,	
79.0,	78.7,	78.3,	77.9,	77.6,	77.3,	77.0,	76.6,	76.1,	76.0,	73.7,	73.6,	73.5,	73.4,	69.9,	69.7,	68.0,	
67.1,	64.9,	62.0,	61.8,	60.2,	54.6,	47.1,	27.2,	20.9,	20.6,	20.4,	14.1.	IR	(neat):	ν	3374,	2929,	1745,	
1704,	1503,	1437,	1392,	1366,	1250,	1214,	1162,	1051	cm-1;	HRMS	(ESI)	m/z:	[M+H]+	Calcd	for	
C39H48NO14S+	786.2790;	found:	786.2796.	
	
	
	
	
	

O
AcO

AcO
AcO

OAc
S

O

O
NHFmoc

Ot-Bu

54

16



	 	

	
(2R,3R,4S,5R,6S)-2-(acetoxymethyl)-6-(((6S,9S)-6-isopropyl-2,2,9-trimethyl-4,7,10-trioxo-3,11-
dioxa-5,8-diazatetradec-13-en-14-yl)thio)tetrahydro-2H-pyran-3,4,5-triyl	triacetate	(55):		
The	compound	was	prepared	according	to	the	general	procedure	(B).	The	residue	was	purified	
by	flash	column	chromatography	(Ethyl	acetate/Hexanes	=	2/1)	to	give	55	(124	mg,	65%	yield,	
E:Z	1.25:1)	as	light	yellow	oil;	
1H	NMR	(400	MHz,	CDCl3,	1.25:1	mixture	of	E/Z	 isomers	)	𝛿	6.59-6.54	(m,	1H),	6.41	(d,	J	=	15.6	
Hz,	1Hmajor),	 6.38	 (d,	 J	=	10.4	Hz,	1Hminor),	 5.92-5.85	 (m,	1H),	5.23-5.02	 (m,	4H),	4.67-4.54	 (m,	
4H),	4.26-4.21	(m,	1H),	4.14-4.06	(m,	1H),	3.93	(br,	1H),	3.75-3.73	(m,	1H),	2.06-1.98	(m,	12H),	
1.41	(m,	12H),	1.23	(t,	J	=	6.8	Hz,	1H),	0.95	(d,	J	=	6.4	Hz,	3H),	0.90	(d,	J	=	6.8	Hz,	3H).	13C	NMR	
(100	 MHz,	 CDCl3,	 1.25:1	 mixture	 of	 E/Z	 isomers)	𝛿	172.1,	 171.1,	 171.0,	 170.4,	 169.9,	 169.3,	
169.2,	 169.0,	 155.7,	 127.1,	 126.7,	 125.1,	 124.0,	 83.0,	 82.8,	 79.7,	 76.1,	 76.0,	 73.7,	 73.6,	 70.0,	
69.6,	 68.0,	 64.8,	 61.9,	 61.7,	 59.6,	 47.9,	 30.9,	 29.5,	 28.2,	 20.5,	 20.4,	 19.1,	 18.1,	 18.0,	 17.6.	 IR	
(neat):	ν	2975,	1749,	1661,	1520,	1367,	1223,	1163,	1041	cm-1;	HRMS	(ESI)	m/z:	[M+H]+	Calcd	
for	C30H47N2O14S+	691.2743;	found:	691.2748.	
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