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Experimental	section	

Dried	CH2Cl2	and	CH3CN	were	obtained	by	distilling	these	solvents	with	CaH2	as	drying	agent.	Dried	

THF	 and	 Et2O	 were	 obtained	 by	 distillation	 with	 sodium.	 All	 dried	 solvents	 were	 stored	 under	 N2	

atmosphere.	Dry	DMF	on	4Å	molecular	sieves	was	obtained	from	Sigma-Aldrich	and	stored	under	N2	

atmosphere.	Reagents	were	purchased	with	the	highest	purity	(usually	>98%)	from	Sigma	Aldrich	and	

Fluorochem	and	used	as	received.	Grubbs	2
nd
	generation	catalyst	was	purchased	from	AK	Scientific	

and	 TBTA	 was	 purchased	 from	 TCI	 Europe.	 Reactions	 were	 monitored	 with	 thin	 layer	

chromatography	 (TLC)	 carried	 out	 on	 0.25	mm	 E.	Merck	 silica	 gel	 plates	 (60F-254).	 SilaFlash®	 P60	

(particle	size	40-63	µm)	was	used	for	silica	column	chromatography.	NMR	spectra	were	recorded	on	

Bruker	 DRX-500,	 400	 and	 300	 MHz	 instruments	 and	 calibrated	 on	 residual	 undeuterated	 solvent	

signals	as	internal	standard.	The	
1
H-NMR	multiplicities	were	abbreviated	as	followed:	s	=	singlet,	d	=	

doublet,	t	=	triplet,	q	=	quartet,	quint	=	quintet,	m	=	multiplet.	High	resolution	mass	spectra	(HRMS)	

were	 recorded	 on	 a	 Mass	 spectra	 were	 collected	 on	 an	 AccuTOF	 GC	 v	 4g,	 JMS-T100GCV	 Mass	

spectrometer	 (JEOL,	 Japan).	FD/FI	probe	equipped	with	FD	Emitter,	Carbotec	or	Linden	 (Germany),	

FD	10	μm.	Current	rate	51.2	mA/min	over	1.2	min	machine	using	field	desorption	(FD)	as	ionization	

method.		

	

Compound	8	

0.64	 mL	 diethyl	 4-oxopimelate	 (2.97	 mmol),	 1.62	 mL	 trimethyl	

orthoformate	(14.85	mmol,	5.0	equiv)	and	112	mg	p-TsOH	(0.59	mmol,	0.2	

equiv)	were	dissolved	in	30	mL	absolute	CH3OH	and	stirred	overnight	at	60	
o
C.	The	reaction	was	cooled	to	room	temperature	and	quenched	with		ca.	100	mg	solid	NaHCO3	and	

stirred	for	15	minutes.	The	solvent	was	removed	in	vacuo	and	the	residue	was	partitioned	between	
30	mL	 Et2O	 and	 30	mL	H2O.	 The	 aqueous	 layer	was	 extracted	with	 10	mL	 Et2O	 and	 the	 combined	

organic	layers	were	washed	with	20	mL	brine,	dried	over	MgSO4	and	concentrated	in	vacuo	to	give	8	
(701	mg,	2.82	mmol,	95%)	as	a	colorless	oil.	The	spectra	matched	those	reported	in	literature.
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Compound	12	

4.60	mL	4-bromo-1-butene	 (50.0	mmol,	 2.5	 equiv)	was	dissolved	 in	 40	mL	dry	 THF	

and	added	dropwise	to	a	suspension	of	1.24	g	magnesium	turnings	(50.0	mmol,	2.5	

equiv)	 in	 10	 mL	 dry	 THF	 under	 N2	 atmosphere,	 to	 which	 one	 crystal	 of	 iodine	 was	 added.	 After	

initiation	of	the	reaction	the	rate	of	addition	was	controlled	to	allow	gentle	reflux.	After	addition	the	

reaction	was	stirred	at	room	temperature	for	1h.	Next,	the	reaction	was	cooled	to	0	
o
C	and	1.60	mL	

ethyl	 formate	 (20.0	 mmol,	 1.0	 equiv)	 in	 20	 mL	 dry	 THF	 was	 added	 dropwise.	 After	 addition,	 the	

reaction	was	stirred	at	room	temperature	for	1h	and	reflux	for	1h.	The	mixture	was	quenched	with	

60	mL	saturated	NH4Cl	solution	and	extracted	with	3	x	40	mL	Et2O.	The	combined	organic	layers	were	

washed	with	40	mL	brine,	dried	over	MgSO4	and	concentrated	in	vacuo	to	give	the	alcohol	(2.77	g,	50	
mmol,	quant)	as	a	 slightly	yellow	oil.	

1
H-NMR	(400	MHz,	CDCl3)	δ	5.85	 (m,	2H),	5.05	 (dd,	4H),	3.67	

(quint,	 1H),	 2.18	 (m,	 4H),	 1.57	 (m,	 4H);	
13
C-NMR	 (100	MHz,	 CDCl3)	 δ	 138.68,	 114.94,	 71.15,	 36.59,	

30.19;	IR	(cm
-1
):	3340,	3078,	1448.	
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11.2	g	(80	mmol)	of	the	alcohol	was	dissolved	in	300	mL	dry	CH2Cl2	under	N2	atmosphere	and	24	g	

silica	was	added.	A	water	bath	was	added	and	24	g	PCC	(111	mmol,	1.4	equiv)	was	added	portionwise	

(the	reaction	is	somewhat	exothermic).	The	reaction	was	stirred	overnight	at	room	temperature	and	

subsequently	 filtered	over	a	plug	of	Celite.	 The	 filtrate	was	 concentrated	 in	 vacuo	 and	 the	 residue	
was	purified	by	column	chromatography	(PE/EtOAc	20:1	à	10:1)	to	give	12	(10.0	g,	72.5	mmol,	91%	

over	two	steps)	as	a	colourless	oil.	
1
H-NMR	(400	MHz,	CDCl3)	δ	5.82	(m,	2H),	5.02	(dd,	4H),	2.52	(t,	

4H),	2.33	(q,	4H);	
13
C-NMR	(100	MHz,	CDCl3)	δ	209.49,	137.22,	115.36,	42.00,	27.85;	IR	(	cm

-1
):	3079,	

1713	

	

Compound	14	

550	mg	(3.98	mmol,	1.0	equiv)	12	and	73	mg	p-TsOH	(0.38	mmol,	0.1	equiv)	were	

dissolved	 in	 5	 mL	 dry	 CH3OH	 and	 1.35	 trimethyl	 orthoformate	 (12.34	 mmol,	 3.0	

equiv)	 was	 added.	 The	 reaction	 was	 stirred	 overnight	 at	 room	 temperature	 and	

subsequently	concentrated	 in	vacuo.	The	residue	(crude	13)	was	dissolved	 in	25	mL	dry	CH2Cl2	and	

1.46	 g	 dimethyl	 tartrate	 (8.21	mmol,	 2.0	 equiv)	 and	 73	mg	 p-TsOH	 (0.38	mmol)	were	 added.	 The	

reaction	 was	 heated	 at	 reflux	 overnight	 under	 N2	 atmosphere.	 The	 reaction	 was	 concentrated	 in	
vacuo	and	30	mL	saturated	NaHCO3	was	added.	The	water	layer	was	extracted	with	3	x	20	mL	EtOAc	

and	the	combined	organic	layers	were	washed	with	20	mL	brine,	dried	over	MgSO4	and	concentrated	

in	vacuo.	The	crude	product	was	purified	by	column	chromatography	(PE/EtOAc	100:0	à	6:1)	to	give	

14	(849	mg,	2.83	mmol,	71%	over	two	steps)	as	a	yellow	oil.	
1
H-NMR	(400	MHz,	CDCl3)	δ	5.82	(m,	2H),	

4.99	 (dd,	 4H),	 4.75	 (s,	 2H),	 3.83	 (s,	 6H),	 2.18	 (q,	 4H),	 1.81	 (m,	 4H);	
13
C-NMR	 (100	MHz,	 CDCl3)	 δ	

169.77,	138.00,	116.54,	114.73,	77.23,	52.94,	36.37,	27.90;	IR	(	cm
-1
):	1745,	1437	

	

Compound	16	

1.50	g	14	(5.00	mmol)	was	dissolved	 in	100	mL	dry	CH2Cl2	and	cooled	to	-78	
o
C.	

Ozone	gas	was	bubbled	through	the	mixture	until	the	mixture	turned	blue.	After	

completion	 of	 the	 reaction,	 oxygen	 was	 bubbled	 through	 the	 mixture	 for	 5	

minutes	 to	give	a	colourless	solution.	Next,	2.88	g	PPh3	 (11.0	mmol)	was	added	

and	the	dry-ice	bath	was	removed.	The	reaction	was	stirred	overnight	at	room	temperature	and	was	

subsequently	concentrated	in	vacuo.	The	residue	(crude	aldehyde	15)	was	dissolved	in	100	mL	tBuOH	

and	35	mL	H2O	and	6.90	g	NaH2PO4	(50.0	mmol)	and	10.6	mL	2-methyl-2-butene	were	added	and	the	

mixture	was	cooled	to	0	
o
C.	Next,	3.62	g	NaClO2	(40.0	mmol)	was	dissolved	in	5	mL	H2O	and	added	

dropwise	to	the	solution.	The	reaction	was	stirred	for	4h	and	was	subsequently	diluted	with	aqueous	

5%	K2CO3	solution.	The	water	 layer	was	washed	with	2	x	40	mL	EtOAc	and	the	organic	 layers	were	

extracted	with	aqueous	5%	K2CO3	solution.	The	combined	water	layers	were	acidified	to	pH	2.5	with	

2M	HCl	 solution	 and	 the	water	 layer	was	 extracted	with	 3	 x	 40	mL	 EtOAc.	 The	 combined	 organic	

layers	were	 dried	 over	MgSO4	 and	 concentrated	 in	 vacuo	 and	 co-evaporated	with	 THF	 to	 give	 16	
(1.59	g,	4.76	mmol,	95%	over	two	steps)	as	a	yellow	oil.	

1
H-NMR	(400	MHz,	CDCl3)	δ	4.77	(s,	2H),	3.84	

(s,	6H),	2.54	(t,	4H),	2.14	(t,	4H);	
13
C-NMR	(100	MHz,	CDCl3)	δ	178.67,	169.55,	115.12,	77.43,	53.13,	

31.83,	28.49;	IR	(	cm
-1
):	1739,	1711,	1438	
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Compound	17	

1.34	g	16	(4.00	mmol,	1.0	equiv)	and	4.1	mL	DIPEA	(32.0	mmol,	8.0	

equiv)	 were	 dissolved	 in	 30	mL	 dry	 CH2Cl2	 under	 N2	 atmosphere	

and	cooled	to	0	
o
C.	Next,	5.20	g	PyBOP	(10.0	mmol,	2.5	equiv)	was	

added	and	the	mixture	was	stirred	for	5	minutes,	after	which	0.70	

g	5-amino-1-pentyne
[2]
	 (8.8	mmol,	2.2	equiv)	 in	5	mL	dry	CH2Cl2	was	added	dropwise.	The	mixture	

was	stirred	overnight	at	room	temperature	and	was	washed	with	40	mL	1M	HCl.	The	organic	 layer	

was	 dried	 over	 MgSO4	 and	 concentrated	 in	 vacuo	 and	 the	 residue	 was	 purified	 by	 column	

chromatography	(EtOAc/CH3OH	100:0	à	97:3	à	95:5)	to	give	the	diamide	(1.75	g,	3.77	mmol,	94%)	

as	a	yellow	oil.	
1
H-NMR	(400	MHz,	CDCl3)	δ	6.16	(t,	2H),	4.73	(s,	2H),	3.84	(s,	6H),	3.35	(q,	4H),	2.40-

2.24	(m,	8H),	2.08	(m,	4H),	2.02	(t,	2H),	1.74	(quint,	4H);	
13
C-NMR	(100	MHz,	CDCl3)	δ	172.89,	169.98,	

115.83,	83.46,	68.97,	52.95,	38.52,	32.15,	30.58,	27.93,	15.90	

2.23	g	(5.11	mmol)	of	the	diester	obtained	above	was	dissolved	in	a	mixture	of	25	mL	THF,	20	mL	H2O	

and	10	mL	CH3OH.	Next,	 44	mL	1M	NaOH	 (21.0	mmol,	 10	 equiv)	was	 added	 and	 the	mixture	was	

stirred	overnight	at	room	temperature.	The	volatiles	were	removed	in	vacuo	and	the	water	layer	was	
washed	with	20	mL	EtOAc.	The	organic	layer	was	extracted	with	10	mL	1M	NaOH	and	the	combined	

water	 layers	were	acidified	with	HCl	 to	pH	2.5	and	extracted	with	3	x	20	mL	EtOAc.	The	combined	

organic	layers	were	dried	over	MgSO4	and	concentrated	in	vacuo	and	the	residue	was	co-evaporated	
with	EtOAc	to	give	diacid	17	(1.53	g,	3.51	mmol,	69%)	as	a	thick	oil	which	slowly	crystallized.

1
H-NMR	

(400	MHz,	CDCl3	+	CD3OD)	δ	4.71	(s,	2H),	3.21	(t,	4H),	2.28	(q,	4H),	2.18	(dt,	4H),	1.99-1.94	(m,	6H),	

1.66	(quint,	4H);	
13
C-NMR	(100	MHz,	CDCl3	+	CD3OD)	δ	173.95,	171.36,	115.00,	83.13,	68.82,	38.30,	

32.16,	30.20,	27.58,	15.61	

Compound	4	

654	 mg	 17	 (1.50	 mmol,	 1.0	 equiv),	 0.52	 g	 HOBt	 (3.4	

mmol,	2.25	equiv)	and	25	mg	DMAP	were	dissolved	 in	

35	mL	dry	CH2Cl2	and	2.06	g	DCC	(10.0	mmol,	6.6	equiv)	

was	added.	After	stirring	for	1h,	1.04	g	18[3]	(3.4	mmol,	

2.25	equiv)	in	5	mL	dry	CH2Cl2	was	added.	The	mixture	

was	 stirred	 overnight	 at	 room	 temperature	 and	was	 filtered.	 The	 filtrate	was	washed	with	 20	mL	

NaHCO3,	 dried	 over	 MgSO4	 and	 concentrated	 in	 vacuo.	 The	 residue	 was	 purified	 by	 column	

chromatography	(PE/EtOAc	1:1	à	1:2	à	0:1)	to	give	4	 (925	mg,	0.92	mmol,	61%)	as	a	thick	yellow	

oil.	
1
H-NMR	(400	MHz,	CDCl3)	δ	9.34	(bs,	2H),	7.03	(d,	2H),	6.48	(s,	2H),	6.40	(d,	2H),	6.34	(t,	2H),	5.85	

(m,	2H),	5.30	(s,	2H),	5.01	(dd,	4H),	4.61	(d,	2H),	4.26	(d,	2H),	3.78	(s,	6H),	3.49	(quint,	2H),	3.34	(m,	

8H),	2.25	(m,	6H),	2.18	(t,	4H),	2.11	(quint,	8H),	2.02	(t,	2H),	1.76	(quint,	8H),	1.50-1.22	(m,	24H);	
13
C-

NMR	 (100	MHz,	 CDCl3)	 δ	 172.74,	 169.75,	 161.39,	 156.81,	 139.00,	 132.13,	 115.41,	 114.05,	 113.90,	

105.57,	 102.30,	 83.37,	 75.69,	 68.98,	 55.13,	 46.86,	 45.94,	 38.51,	 33.64,	 32.83,	 30.61,	 29.34,	 29.27,	

29.14,	 28.96,	 28.76,	 28.20,	 27.97,	 26.64,	 15.92;	HRMS	 (FD),	 calcd	 for	 C59H86N4O10	 (M
+
):	 1010.6344,	

found:	1010.6327	

Compound	20	

6.17	 mL	 p-xylene	 (50	 mmol)	 and	 3.00	 g	 paraformaldehyde	 (100	 mmol,	 2.0	 equiv)	

were	dissolved	in	a	mixture	of	25	mL	AcOH	and	35	mL	33%	HBr	in	AcOH.	The	mixture	

was	 stirred	overnight	at	130	
o
C	and	cooled	 to	 room	 temperature.	 The	mixture	was	
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poured	on	300	mL	cold	H2O	and	the	precipitate	was	filtered.	The	residue	was	washed	with	2	x	30	mL	

H2O	 and	 20	 mL	 cold	 CH3OH.	 The	 solid	 was	 dried	 on	 air	 and	 vacuum.	 The	 crude	 product	 was	

crystallized	 from	 ca.	 50	 mL	 CCl4	 to	 give	 20	 (7.86	 g,	 26.92	 mmol,	 54%)	 as	 a	 slight	 pink	 solid.	

Note/warning:	the	product	is	a	lachrymator!	Melting	point:	155-158	
o
C;	

1
H-NMR	(300	MHz,	CDCl3)	δ	

7.29	 (s,	 2H),	 4.49	 (s,	 4H),	 2.39	 (s,	 6H);	
13
C-NMR	 (75	MHz,	 CDCl3)	 δ	 	 136.48,	 135.35,	 132.53,	 31.88,	

18.30;	IR	(cm
-1
):	1503,	1448,	1397,	1204,	1192	

	

Compound	21	

5.06	mL	2-nitropropane	(56.43	mmol,	3	eq)	was	dissolved	in	56	mL	dry	DMF	under	N2	

atmosphere	and	cooled	to	0	
o
C.	After	cooling,	1.65	g	NaH	(60%	w/w,	41.38	mmol,	2.2	

eq)	was	added	portionwise	and	the	mixture	was	stirred	 for	10	min.	Next,	5.49	g	20	
(18.81	mmol)	was	added	in	one	portion	and	the	mixture	was	stirred	at	0	

o
C	for	45	min	

and	room	temperature	for	90	min.	The	reaction	was	quenched	with	5	mL	H2O,	stirred	for	5	min	and	

concentrated	 in	 vacuo.	 The	 residue	 was	 partitioned	 between	 100	 mL	 Et2O	 and	 100	 mL	 H2O.	 The	

water	layer	was	extracted	with	50	mL	Et2O	and	the	combined	organic	layers	were	washed	with	100	

mL	1M	NaOH,	100	mL	H2O,	100	mL	brine,	dried	over	MgSO4	and	concentrated	 in	vacuo.	The	crude	
product	 was	 purified	 by	 Kugelrohr	 distillation	 (0.02	 mbar,	 140–170	

o
C)	 and	 the	 product	 was	

recrystallized	from	PE/EtOAc	to	give	21	(2.29	g,	14.15	mmol,	75%)	as	a	colorless	solid.	Melting	point:	

90	–	93	
o
C;	

1
H-NMR	 (300	MHz,	CDCl3)	δ	10.33	 (s,	2H),	7.69	 (s,	2H),	2.70	 (s,	6H);	

13
C-NMR	 (75	MHz,	

CDCl3)	δ	102.27,	138.24,	137.01,	134.79,	18.90;	IR	(cm
-1
):	2910,	1678,	1383,	1161		

	

Compound	22	

1.41	g	21	 (8.67	mmol)	was	dissolved	 in	43	mL	absolute	EtOH	and	0.72	mL	37%	

HCl	 (8.67	 mmol,	 1.0	 equiv)	 was	 added.	 Next,	 157	 mg	 V2O5	 (0.87	 mmol,	 0.10	

equiv)	was	added	and	the	mixture	was	cooled	to	0	
o
C.	Next,	7.80	mL	30%	H2O2	

(69.36	mmol,	8.0	equiv)	was	added	dropwise	over	1h	via	a	syringe	pump.	The	ice	

bath	was	removed	and	the	mixture	was	stirred	overnight	at	room	temperature.	

The	mixture	was	diluted	with	40	mL	CH2Cl2	and	40	mL	H2O.	The	water	layer	was	extracted	with	2	x	20	

mL	CH2Cl2	and	the	combined	organic	layers	were	washed	with	40	mL	saturated	NaHCO3,	dried	over	

MgSO4	 and	 concentrated	 in	 vacuo.	 The	 crude	 product	 was	 purified	 by	 column	 chromatography	

(CH2Cl2)	to	give	the	diester	(1.51	g,	6.04	mmol,	69%)	as	a	colorless	solid.	Melting	point:	79-82	
o
C;	

1
H-

NMR	(300	MHz,	CDCl3)	δ	7.76	(s,	2H),	4.39	(q,	4H),	2.59	(s,	6H),	1.43	(t,	6H);	
13
C-NMR	(75	MHz,	CDCl3)	

δ	167.32,	136.98,	133.51,	132.80,	61.17,	21.10,	14.43;	IR	(cm
-1
):	2978,	2931,	1713,	1249,	1194,	1096		

1.51	g	(6.04	mmol)	of	the	diester	and	2.36	g	NBS	(13.29	mmol,	2.2	equiv)	were	dissolved	in	60	mL	dry	

CH2Cl2	 and	 degassed	 with	 three	 vacuum/N2	 cycles.	 The	 mixture	 was	 irradiated	 with	 an	 500	 W	

construction	 lamp	for	2.5	hours,	after	which	 it	was	cooled	to	room	temperature.	The	organic	 layer	

was	washed	with	60	mL	H2O	and	 the	water	 layer	was	extracted	with	30	mL	CH2Cl2.	 The	 combined	

organic	 layers	were	washed	with	2	x	30	mL	H2O,	dried	over	MgSO4	and	concentrated	in	vacuo.	The	
crude	product	was	crystallized	from	ca.	135	mL	absolute	EtOH	to	give	22	(1.62	g,	3.96	mmol,	66%)	as	

colorless	crystals.	Melting	point:	159	–	162	
o
C;	

1
H-NMR	(300	MHz,	CDCl3)	δ	8.04	(s,	2H),	4.95	(s,	4H),	

4.56	 (q,	4H),	1.47	 (t,	6H);	
13
C-NMR	(75	MHz,	CDCl3)	δ	165.51,	139.37,	134.50,	132.81,	62.11,	30.32,	

14.34;	IR	(cm
-1
):	2983,	1714,	1263,	1099		
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Compound	23	

2.31	g	22	(5.67	mmol)	and	885	mg	NaN3	(13.61	mmol,	2.4	equiv)	were	dissolved	in	

11	mL	DMF	 and	 stirred	 overnight	 at	 room	 temperature.	 The	mixture	was	 diluted	

with	50	mL	Et2O	and	50	mL	H2O.	The	water	layer	was	extracted	with	2	x	10	mL	Et2O	

and	 the	 combined	organic	 layers	were	washed	with	2	 x	 25	mL	H2O,	 25	mL	brine,	

dried	over	MgSO4	and	concentrated	in	vacuo	to	give	the	diazide	(1.84	g,	5.53	mmol,	

97%)	as	a	white	solid.	Melting	point:	78	–	81	
o
C;	

1
H-NMR	(300	MHz,	CDCl3)	δ	8.13	(s,	2H),	4.88	(s,	4H),	

4.45	 (q,	4H),	1.46	 (t,	6H);	
13
C-NMR	(75	MHz,	CDCl3)	δ	165.87,	137.22,	132.25,	132.21,	62.03,	52.56,	

14.36;	IR	(cm
-1
):	2985,	2941,	2100,	1708,	1298,	1244,	1217,	1099	

1.84	g	(5.53	mmol)	of	the	diazide	diester	was	dissolved	in	40	mL	THF/H2O/CH3OH	2:1:1	and	925	mg	

LiOH	
.
	H2O	(22.18	mmol,	4	equiv)	was	added.	The	mixture	was	stirred	overnight	at	room	temperature	

and	was	subsequently	diluted	with	20	mL	2M	HCl	and	extracted	with	3	x	20	mL	EtOAc.	The	combined	

organic	 layers	 were	 dried	 over	MgSO4	 and	 concentrated	 in	 vacuo	 to	 give	 23	 (1.53	 g,	 5.53	mmol,	

quant)	as	a	slight	yellow	solid.	Melting	point:	230	–	232	
o
C	(dec.);	

1
H-NMR	(300	MHz,	CD3OD)	δ	8.11	

(s,	 2H),	 4.85	 (s,	 4H);	
13
C-NMR	 (75	MHz,	 CD3OD)	δ	 168.77,	 138.42,	 134.12,	 133.49,	 53.40;	 IR	 (cm

-1
):	

2854,	2103,	1680,	1415,	1253		

	

Compound	5	

276	mg	23	 (1.00	mmol),	1.14	g	HBTU	 (3.00	mmol,	3.0	equiv),	460	mg	

pentafluorophenol	 (2.50	 mmol,	 2.5	 equiv)	 and	 0.68	 mL	 DIPEA	 (4.00	

mmol,	 4.0	 equiv)	 were	 dissolved	 in	 6	 mL	 dry	 CH2Cl2	 and	 stirred	

overnight	 at	 room	 temperature.	 The	 mixture	 was	 concentrated	 in	
vacuo,	 loaded	 on	 silica	 and	 purified	 by	 column	 chromatography	

(PE/EtOAc	 98:2	à	 97:3).	 The	 product	 was	 triturated	 with	 PE	 to	 give	

activated	template	5	(314	mg,	0.52	mmol,	52%)	as	a	colourless	solid.	Melting	point:	119-122	
o
C;	

1
H-

NMR	 (400	MHz,	 CDCl3)	 δ	 8.53	 (s,	 2H),	 5.01	 (s,	 4H);	
13
C-NMR	 (100	MHz,	 CDCl3)	 δ	 161.88,	 139.44,	

132.63,	 129.92,	 52.12;	 IR	 (cm
-1
):	 2162,	 1752,	 1517;	 HRMS	 (FD)	 calcd	 for	 C16H6F5N6O3	 (M	 –	 1	

pentafluorophenol	group	(homolytically	cleaved)):	425.0422,	found:	425.0295	

	

Compound	24	

925	 mg	 4	 (0.92	 mmol,	 1.0	 equiv),	 560	 mg	 5	 (0.92	 mmol,	 1.0	

equiv)	and	3.0	g	Cs2CO3	 (9.20	mmol,	10	equiv)	and	10	g	4Å	MS	

were	dissolved	in	400	mL	dry	CH3CN	and	the	mixture	was	stirred	

overnight	 at	 room	 temperature	 under	 N2	 atmosphere.	 The	

mixture	 was	 filtered	 over	 a	 plug	 of	 Celite,	 which	 was	 washed	

with	 EtOAc.	 The	 filtrate	was	 concentrated	 in	 vacuo,	 dry-loaded	
on	silica	and	purified	by	column	chromatography	(CH2Cl2/CH3OH	

197:3	à	196:4	à	195:5)	to	give	24	(773	mg,	0.618	mmol,	67%)	

as	a	colourless	oil.	
1
H-NMR:	complex,	see	spectrum	on	page	24;	

LC-MS:	calcd	for	C69H91N10O12	(M+H
+
):	1251.68,	found:	1251.5	
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Compound	25	

773	mg	24	(0.618	mmol,	1.0	equiv)	and	106	mg	TBTA	(0.20	mmol,	0.3	

equiv)	 were	 dissolved	 in	 300	 mL	 dry	 CH2Cl2	 and	 the	 mixture	 was	

degassed	 with	 5	 vacuum/N2	 cycles.	 After	 degassing	 63	 mg	

Cu(CH3CN)4BF4	 (0.20	mmol,	 0.3	 equiv)	 was	 added	 and	 the	 reaction	

was	 stirred	 overnight	 at	 reflux	 under	 N2	 atmosphere.	 The	 reaction	

was	washed	with	100	mL	1M	KHSO4	and	the	organic	layer	was	dried	

over	 MgSO4	 and	 concentrated	 in	 vacuo	 to	 give	 25	 (620	 mg,	 0.496	

mmol,	80%)	as	a	colourless	film.	
1
H-NMR:	complex,	see	spectrum	on	

page	 25;	 HRMS	 (FD)	 calcd	 for	 C69H90N10O12	 (M
+
):	 1251.6818,	 found:	

1251.6772	

	

Compound	26	

600	mg	25	 (0.479	mmol)	was	dissolved	 in	250	mL	dry	CH2Cl2	and	the	

solution	was	degassed	by	three	vacuum/N2	cycles.	After	degassing,	40	

mg	Grubbs	II	(0.047	mmol,	0.10	equiv)	was	added	and	the	mixture	was	

stirred	overnight	at	40	
o
C.	The	mixture	was	concentrated	in	vacuo	and	

dry-loaded	 on	 silica	 and	 purified	 by	 column	 chromatography	

(CH2Cl2/CH3OH	 196:4	à	 195:5	à	 194:6)	 to	 give	 26	 (145	 mg,	 0.119	

mmol,	25%)	as	a	brownish	oil.	Note:	LC-MS	analysis	also	showed	the	

formation	of	the	CH2-truncated	product	 (ca.	10%).	
1
H-NMR:	complex,	

see	 spectrum	 on	 page	 26;	 LC-MS:	 calcd	 for	 C67H87N10O12	 (M+H
+
):	

1223.65,	found:	1223.6	

	

Compound	27	

145	mg	26	(0.119	mmol)	was	dissolved	in	10	mL	CH3OH	and	4	g	K2CO3	

was	 added.	 The	mixture	was	 stirred	 at	 room	 temperature	 for	 5h	 and	

was	 neutralized	 with	 acetic	 acid.	 The	 mixture	 was	 concentrated	 in	
vacuo	 and	 the	 residue	 was	 purified	 by	 column	 chromatography	

(EtOAc/CH3OH	98:2	à	97:3	à	96:4)	to	give	15	(125	mg,	0.0971	mmol,	

82%)	 as	 a	 faint	 yellow	 oil.	 Note:	 LC-MS	 analysis	 also	 showed	 the	

presence	 of	 the	 CH2-truncated	 product	 (ca.	 10%).	
1
H-NMR:	 complex,	

see	 spectrum	 on	 pages	 27	 and	 28;	 LC-MS:	 calcd	 for	 C69H95N10O14	

(M+H
+
):	1287.70,	found:	1287.3	
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Compound	27-H2	

125	mg	27	(0.0971	mmol)	was	disolved	in	5	mL	EtOAc/CH3OH	1:1	and	

10	mg	Pd/C	(10%	w/w)	was	added.	Through	the	solution	was	bubbled	

H2	gas	for	10	minutes.	Next,	the	solution	was	stirred	overnight	at	45	
o
C	under	H2	atmosphere	(balloon).	The	solution	was	bubbled	with	N2	

gas	 for	 5	 minutes	 and	 the	 solution	 was	 filtered	 through	 a	 plug	 of	

Celite	(flush	with	EtOAc)	and	concentrated	in	vacuo	to	give	27-H2	(125	

mg,	 0.097	mmol,	 quant)	 as	 a	 colourless	 film.	
1
H-NMR:	 complex,	 see	

spectrum	on	page	29	

		

Compound	2	

125	mg	27-H2	(0.097	mmol)	was	dissolved	in	3	mL	TFA	and	0.15	mL	Et3SiH	was	

added.	 The	 reaction	 was	 stirred	 overnight	 at	 room	 temperature	 and	

subsequently	 diluted	 with	 10	 mL	 PhCH3.	 The	 mixture	 was	 concentrated	 in	
vacuo	 and	 purified	 by	 column	 chromatography	 (CH2Cl2/CH3OH	95:5	à	 90:10	

à	85:15).	The	most	polar	fraction	was	 isolated	and	concentrated	 in	vacuo	 to	
give	2	 (84	mg,	0.083	mmol,	85%)	as	a	 colourless	 film.	Accurate	mass	 spectra	

shows	the	presence	of	hydrogenated	and	non-hydrogenated	product	from	the	

previous	 step.	
1
H-NMR:	 complex,	 see	 spectra	 on	 pages	 30-33	 (including	 high	

temperature	
1
H-NMR);	HRMS	(FD)	calcd	for	C53H80N10O10Na	(M+Na

+
):	1039.5957,	found:	1039.5929	

Attemps	towards	hydrolysis	of	compound	2:	

HCl:	

Increasing	amounts	of	conc.	aqueous	HCl	in	MeOH,	rT	to	reflux,	no	reaction.	Decomposition	into	

polar	products	(probably	ester	hydrolysis)	after	reflux	in	MeOH/37%	HCl		1:1.	

	

pTsOH:	

Up	to	1	eq.	p-TsOH	in	MeOH,	reflux.	No	reaction.	

	

FeCl3/aceton:	

Up	to	5	eq.	FeCl3	1aq.	in	refluxing	aceton.	SM	disappears	slowly,	no	product	observed.	

	

No	reaction	with	weaker	acids.	
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