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Synthesis of bis-azide (10) and tetrakis-azide (11).
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Scheme S1. Synthesis of bis-azide 10 and tetrakis-azide 11.
Synthesis of alkynes (12), (13), and (15).
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Scheme S2. Synthesis of alkynes 12, 13, and 15.

General. Starting materials were purchased from Aldrich Chemical Co.
(Milwaukee, WI) unless otherwise indicated. NMR spectra were recorded on a 400 MHz
Varian UNITY INOVA spectrometer; chemical shifts (3) are reported in parts per million
(ppm) downfield from tetramethylsilane. Ultraviolet (UV) spectra were recorded on an
Agilent Model 8453 or a Hewlett-Packard model 8451A diode array spectrophotometer.
Elemental analyses were performed by Midwest Microlab (Indianapolis, IN). IR spectra
were acquired by using a Buck Scientific M-500 spectrometer. High resolution mass
spectra (HRMS) were recorded on Agilent 6250 series Accurate-Mass Q-TOF LC/MS by
electrospray ionization (ESI). Chromatography was performed on a Biotage SP1 Flash
Purification System. Prepacked silica gel flash chromatography columns were purchased
from Silicycle (Quebec City, Canada). Compounds 4' 14% S-3°, S-4°, and S-5* were

prepared by using the reported procedures.
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5,5-Di(azidomethyl)-2-phenyl-1,3-dioxane (10) [OA-1-107]. To a solution of
benzaldehyde dimethyl acetal S-1 (1.04 g, 6.98 mmol), and 2,2-di(azidomethyl)propane-
No 1,3-diol 4 (1.69 g, 9.07 mmol) in dry toluene (15 mL) was added para-
/j(/NS toluene sulfonic acid (pTSA) (100 mg). The reaction mixture was
O)\ 10 refluxed for 4 h, then cooled to rt, and diluted with ethyl acetate. The
combined organic layer was washed with 5% NaHCOs, then brine, dried over anhydrous
Na,SO4 and evaporated. The crude product was purified by flash column chromatography
(4:1 hexane/ethyl acetate) to give compound 10 as a white solid (1.0 g, 65%). UV
(ethanol) Amsx (€) 237 nm (3.98 mM 'em™); IR (neat) 3020, 2978, 2909, 2125, 1590,
1428, 1290, 1078 cm™'; "H NMR (CDCl;, 400 MHz) & 3.25 (s, 2H), 3.75 (d, J = 10.5 Hz,
2H), 3.84 (s, 2H), 4.05 (d, J = 10.5 Hz, 2H), 5.41 (s, 1H), 7.36-7.41 (m, 3H), 7.45-7.48
(m, 2H); °C NMR (CDCls, 100 MHz) & 134.87, 126.58, 125.75, 123.36, 99.46, 67.86,

49.67, 48.96, 35.47.
Anal. Calcd for CoH14NgO2: C, 52.55; H, 5.14; N, 30.64, Found: C, 52.68; H,

5.25; N, 30.31.
1,3-Bis-[5,5-di(azidomethyl)-1,3-dioxan-2-yl]benzene (11) [RN-2-151]. To a
solution of isophthalaldehyde S-2 (358 mg, 2.67 mmol), 2,2-di(azidomethyl)propane-1,3-
diol 4 (1.50 g, 8.05 mmol), and trimethyl orthoformate (1.2 mL, 10.68 mmol) in dry
Na N toluene (13 mL) was added pTSA (102 mg, 0.53 mmol).
NS\)(;)i@/OCOjQNB The reaction mixture was refluxed for 4 h, then cooled to
11

RT, and diluted with ethyl acetate. The combined organic
layer was washed with 5% NaHCOs, then brine, dried over anhydrous Na,SOs and
evaporated. The crude product was purified by flash column chromatography (4:1
hexane/ethyl acetate) to give compound 11 as a white solid (1.04 g, 83%). UV (ethanol)
Amax (€) 237 nm (4.59 mM'em™); IR (neat) 3149, 3052, 2909, 2134, 1590, 1392, 1340,
1092 cm™; "H NMR (CDCls, 400 MHz) & 3.25 (s, 4H), 3.75 (d, J = 11.9 Hz, 4H), 3.83 (s,
4H), 4.05 (d, J = 11.9 Hz, 4H), 5.42 (s, 2H), 7.38-7.48 (m, 3H), 7.56 (s, 1H); °C NMR
(CDCl3, 100 MHz) 6 137.67, 128.36, 126.66, 123.60, 101.63, 70.40, 52.22, 51.51, 38.03.
Anal. Calcd for CigH2N12O04: C, 45.95; H, 4.71; N, 35.73, Found: C, 45.93; H,

4.73; N, 35.48.
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General procedure for synthesis of compounds (12) and (13).
Propargyl chloroformate (1.5 equiv) was added to a solution of amine S-3 or S-4
(1 equiv) and diisopropylethylamine (DIPEA) (3 equiv) in CH,Cl, (3 mL per mmol of
diazeniumdiolate). The reaction mixture was stirred at rt for 3 h. Solvent was evaporated
and crude mass was purified by flash column chromatography.
O*-Methyl 1-[4-(Propargyloxycarbonyl)piperazin-1-yl]diazen-1-ium-1,2-
diolate (12) [RN-2-103]. Starting from S-3 (600 mg, 3.75 mmol), DIPEA (960 uL, 5.63
8 — N & mmol), and propargyl chloroformate (556 UL, 5.63 mmol), 12
//_ O>/w N\_/N_'tl‘;) was isolated as a white solid (695 mg, 77%). UV (ethanol) Amax
2 (€) 247 nm (6.5 mM'em™); '"H NMR (CDCl;, 400 MHz) &
249 (t, J = 2.5 Hz, 1H), 3.39-3.42 (m, 4H), 3.68-3.71 (m, 4H), 4.03 (s, 3H), 4.73 (d, J =
2.5 Hz, 2H); >C NMR (CDCls, 100 MHz) & 153.96, 77.97, 74.81, 61.11, 53.28, 51.02,
42.56.
Anal. Calcd for CoH4N4O4: C, 44.63; H, 5.83; N, 23.13, Found: C, 44.60; H,
5.85; N, 22.90.
02-Vinyl 1-[4-(Propargyloxycarbonyl)piperazin-1-yl]diazen-1-ium-1,2-diolate
(13) [RN-2-146]. Starting from S-4 (500 mg, 2.90 mmol), DIPEA (803 pL, 4.35 mmol),
o0 . ,N—o/= and propargyl chloroformate (426 pL, 4.35 mmol), 13 was
/ o>_ N\_/N_'t'\lo isolated as a white solid (647 mg, 88%). UV (ethanol) Apax (€)
2 259 nm (7.8 mMem™"); '"H NMR (CDCls, 400 MHz) & 2.49 (t,
J=24Hz, 1H), 3.49 (d, J = 5.2 Hz, 4H), 3.71 (d, J = 5.2 Hz, 4H), 4.44 (dd, J = 6.7, 2.6
Hz, 1H), 4.73 (d, J = 2.4 Hz, 2H), 4.87 (dd, J = 14.1, 2.6 Hz, 1H), 6.81 (dd, J = 14.1, 6.7
Hz, 1H); °C NMR (CDCl;, 100 MHz) § 153.95, 148.42, 92.71, 77.92, 74.86, 53.33,
50.76, 42.48.
Anal. Calcd for CgH4N4O4: C, 47.24; H, 5.55; N, 22.04, Found: C, 47.30; H,
5.55; N, 21.93.
02-(3,4,6-Tri-O-acetyl-ﬂ-D-N-acetylglucosaminyl) 1-[V-
(Propargylaminocarbonylmethyl)-N-methylamino]diazen-1-ium-1,2-diolate as)
[OA-1-63]. Under nitrogen, a solution of POCls (0.12 mL, 1.88 mmol) in dry CH,Cl, (3
mL) was added to an ice-cold mixture of carboxylic acid S-5, and DIPEA (0.32 mL, 1.88

S 4



mmol) in dry CH,Cl, (10 mL). After 10 min, propargyl amine (0.16 mL) was added to
the reaction mixture and allowed to stir at rt for 3 h. Then the reaction was diluted with
HiC. N 2 CHxCl,, and the organic layer was washed with 5%
ACO /o\‘g NaHCOs;, 3 M HCI, then brine, dried over anhydrous
ACAOC/O%A/C 5 Na,;SO,4 and evaporated. The crude product was purified
by flash column chromatography (19:1 CH,Cl,/ CH30H)
to give compound 15 as white solid (425 mg, 66%). UV (ethanol) Anax (€) 244 nm (7.6
mMecm™); '"H NMR (CDCls, 400 MHz) § 1.95 (s, 3H), 2.04 (s, 3H), 2.05 (s, 3H), 2.09
(s, 3H), 2.31 (t, J = 2.6 Hz, 1H), 3.27 (s, 3H), 3.87 (ddd, J = 10.0, 4.8, 2.4 Hz, 1H), 4.02-
4.16 (m, SH), 4.18-4.20 (m, 1H), 4.27 (dd, J = 12.4, 4.8 Hz, 1H), 5.09 (t, / = 9.4 Hz, 1H),
5.44 (dd, J=10.5,9.3 Hz, 1H), 5.49 (t, /= 8.8 Hz, 1H), 6.34 (d, J = 8.8 Hz, 1H), 7.11 (t,
J = 5.4 Hz, 1H); °C NMR (CDCl;, 100 MHz) 8 170.94, 170.67, 170.63, 169.36, 100.09,
72.64,71.91, 68.15, 61.84, 59.21, 56.40, 52.66, 41.23, 23.19, 20.68, 20.56; HRMS (ESI)
m/z calculated for Co0H30NsO1; [M+H]" 516.19363, found 516.19352.

+Z2—2Z

AN

o~=

General procedures for the ‘Click’ reaction.

Method A: CuSO4/Na-ascorbate

To a solution of azide 10 or 11 (1.0 equiv), alkyne 12-14 (1.1 equiv per azido
group), and Na-ascorbate (40 mol% per azido group), in THF (7.5 mL per mmol of azide)
was added a solution of CuSO4-5H,0 (20 mol% per azido group) in water (2.5 mL per
mmol of azide). The reaction was stirred at rt for 15-45 min (TLC monitoring). The
reaction was extracted ethyl acetate three times. The combined organic layer was washed
with brine, dried over anhydrous Na,SO,4 and evaporated. The crude mass was purified
by flash column chromatography.

Method B: Cul/DIPEA

To a solution of azide 10 (1.0 equiv), alkyne 12-14 (2.2 equiv), and Cul (2.0
equiv) in acetonitrile (20 mL per mmol of azide) was added DIPEA dropwise. The
reaction was stirred at rt for 15-45 min (TLC monitoring). The solvent was removed
under vacuum; ethyl acetate was added to the residual solid and filtered. The filtrate was
evaporated. The crude mass was purified by flash column chromatography.

Compound (16) [OA-1-112]. Using Method A, starting from 10 (50 mg, 0.18
mmol), alkyne 12 (100 mg, 0.4 mmol), CuSO45H,O (18 mg, 0.07 mmol), and Na-
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ascorbate (29 mg, 0.14 mmol), compound 16 was isolated as a white solid (81 mg, 60%).
UV (ethanol) Amax (€) 247 nm (15.9 mM'em™); '"H NMR (CDCl;, 400 MHz) & 3.37
(broad, 8H), 3.64-3.70 (m, 8H), 3.77 (d, J = 12.2

HaC~Os = N*
" 3 Hz, 2H), 4.00 (d, J = 12.2 Hz, 2H), 4.02 (s, 6H),
(0]
& 4.36 (s, 2H), 4.61 (s, 2H), 5.27 (d, J = 5.0 Hz, 4H),
XN Q

S MN}Q)@ 5.54 (s, 1H), 7.41-7.50 (m, 5H), 7.80 (s, 1H), 8.24

N ¢} Nﬁ[\l]
Hooo N g b (s, 1H); °*C NMR (CDCls, 100 MHz) § 154.52,

143.05, 143.04, 136.89, 129.40, 128.42, 126.51,

126.44, 125.84, 102.23, 70.38, 61.11, 58.60, 58.41, 51.04, 50.16, 48.45, 42.53, 39.34;
HRMS (ESI) m/z calculated for C3oH43N 14019 [M+H]" 759.32811, found 759.32858.

Compound (17) [OA-1-120]. Using Method B, starting from 10 (50 mg, 0.18

mmol), alkyne 12 (102 mg, 0.41 mmol), Cul (69 mg, 0.36 mmol), and DIPEA (62 uL,

_ mmol), compound 17 was isolated as a white solid

0
e “’Nuwﬂ (102 mg, 74%). UV (ethanol) Amax (€) 247 nm (14.1
\f" NN mM'em™); 'H NMR (CDCls, 400 MHz) & 3.38

)k :? X 7<) (broad, 8H), 3.62 (broad, 8H), 3.98 (d, J = 11.5 Hz,

ot i 2H), 4.02 (s, 6H), 4.06 (broad, 2H), 4.19 (d, J =

4
N
\

O-

11.5 Hz, 2H), 4.77 (broad, 2H), 5.26 (d, J = 6.5 Hz,
4H), 5.57 (s, 1H), 7.40-7.54 (m, 5H); *C NMR (CDCls;, 100 MHz) & 154.00, 153.95,
142.06, 142.00, 136.55, 129.48, 128.41, 125.95, 124.16, 102.25, 71.61, 61.11, 57.55,
51.12, 50.82, 50.10, 42.42; HRMS (ESI) m/z calculated for Cs;oH4iN14019 [M+H]"
757.31246, found 757.31386.
Compound (18) [OA-1-117]. Using Method A, starting from 10 (50 mg, 0.18
mmol), alkyne 13 (93 mg, 0.36 mmol), CuSO45H,0 (18 mg, 0.07 mmol), and Na-
ascorbate (29 mg, 0.14 mmol), compound 18 was
N() isolated as a white solid (96 mg, 67%). UV
Ny (ethanol) Amax (€) 259 nm (14.9 mM 'ecm™); 'H
N}Cm NMR (CDCl;, 400 MHz) & 3.45 (broad, 8H),
/\O,stN\) 3.65-3.70 (m, 8H), 3.77 (d, J = 12.3 Hz, 2H),
4.01 (d, J = 12.3 Hz, 2H), 4.36 (s, 2H), 4.43 (ddd,
J=16.6,206,1.2, 2H), 4.60 (s, 2H), 4.86 (dd, J = 14.1, 2.6 Hz, 2H), 5.28 (d, / = 5.9 Hz,
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4H), 5.54 (s, 1H), 6.78-6.83 (m, 2H), 7.41-7.50 (m, 5H), 7.79 (s, 1H), 8.24 (s, 1H); "*C
NMR (CDCls, 100 MHz) 8 154.50, 148.42, 143.04, 143.02, 136.88, 129.42, 128.43,
126.50, 126.44, 125.84, 109.99, 102.24, 92.72, 92.68, 70.38, 58.64, 58.45, 50.76, 50.16,
48.44, 42.43, 39.35, 30.87; HRMS (ESI) m/z calculated for C3Hy3N4O19 [M+H]"
783.32811, found 783.32926.

Anal. Calcd for C3oH4oN14019-H2O: C, 48.00; H, 5.54; N, 24.49, Found: C, 48.08;
H, 5.15; N, 24.22.

Compound (19) [OA-1-121]. Using Method B, starting from 10 (50 mg, 0.18
mmol), alkyne 13 (106 mg, 0.41 mmol), Cul (69 mg, 0.36 mmol), and DIPEA (62 uL,

0.36 mmol), compound 19 was isolated as a white

No e
N N() solid (63 mg, 44%). UV (ethanol) Ama (€) 252 nm
Nfo o R (16.5 mM'ecm™); '"H NMR (CDCl;, 400 MHz) &
K;ZQCO%@ 3.46 (broad, 8H), 3.63 (broad, 8H), 3.99 (d, J =
mNNO M 115 Hz, 2H), 4.07 (broad s, 2H), 4.19 (d, J = 11.5
o- Hz, 2H), 4.43 (d, J = 5.3 Hz, 2H), 4.78 (broad s,

2H), 4.86 (d, J = 14.0 Hz, 2H), 5.24 (d, J = 6.3 Hz, 4H), 5.57 (s, 1H), 6.80 (dd, J = 14.0,
6.6 Hz, 2H), 7.41-7.52 (m, 5H); >*C NMR (CDCls, 100 MHz) § 153.96, 153.92, 148.42,
141.95, 141.88, 136.56, 129.49, 128.41, 125.95, 124.17, 102.24, 92.68, 71.60, 57.57,
51.14, 50.52, 50.12, 42.41; HRMS (ESI) m/z calculated for CsHyiN14019 [M+H]"
781.31246, found 781.31333.

Compound (20) [OA-1-110]. Using Method A, starting from 10 (39 mg, 0.14
mmol), alkyne 14 (113 mg, 0.29 mmol), CuSO45H,0 (13 mg, 0.06 mmol), and Na-

ascorbate (23 mg, 0.11 mmol), compound 20 was isolated as a yellow solid (113 mg,

. o 75%). UV (ethanol) Apax (€) 249 nm (14.6 mM™
\I\FN:
ozN@'N o Q fem™), Amax (€) 302 nm (16.1 mM'em™); 'H
O

NN NMR (CDCls, 400 MHz) & 3.62 (broad, 8H),

)G
1~ 3.73 (broad, 10H), 4.02 (d, J = 12.0 Hz, 2H),

ON NO;  (“TNTTO NN
Ngs N 36 (s, 2H), 4.61 (s, 2H), 5.29 (d, J = 9.6 Hz,

» J 4.36 (s, 2H), 4.61 (s, 2H), 5.29 (d, J = 9.6

oz
I

4H), 5.55 (s, 1H), 7.40-7.49 (m, 5H), 7.64-7.68
(m, 2H), 7.81 (s, 1H), 8.25 (s, 1H), 8.46 (d, J = 9.1 Hz, 2H), 8.87 (s, 1H); °C NMR
(CDCl3, 100 MHz) 6 154.42, 153.58, 153.53, 142.95, 142.91, 142.45, 137.35, 136.84,
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129.45, 129.08, 129.05, 128.44, 126.50, 125.82, 122.12, 117.72, 117.67, 102.26, 70.38,
58.77, 58.53, 50.39, 50.16, 48.46, 42.29, 39.35; HRMS (ESI) m/z calculated for
C4H43N15015 [M+H]" 1063.29972, found 1063.30243.

Compound (21) [OA-1-136]. Using Method B, starting from 10 (50 mg, 0.18
mmol), alkyne 14 (165 mg, 0.42 mmol), Cul (69 mg, 0.36 mmol), and DIPEA (62 uL,

/@O\Ni ,? 0.36 mmol), compound 21 was isolated as a
ON o, PON ) yellow solid (109 mg, 72%). UV (ethanol)
e Amax (€) 251 nm (13.2 mM™em™), Amay (€) 302

AN 0
o pﬁ*o @ $>§°@ nm (124 mM'em™); 'H NMR (CDCls, 400
\@o’N* N MHz) & 3.69 (broad, 16H), 4.00 (d, J = 11.6
Hz, 2H), 4.09 (broad, 2H), 4.20 (d, J = 11.6
Hz, 2H), 4.79 (broad, 2H), 5.25 (d, J = 7.4 Hz, 2H), 5.58 (s, 1H), 7.41-7.52 (m, 5H), 7.67
(d, J = 9.2 Hz, 2H), 8.46 (dd, J = 9.2, 1.7 Hz, 2H), 8.87 (d, J = 1.7 Hz, 2H); °C NMR
(CDCl;, 100 MHz) & 153.94, 153.89, 153.55, 142.47, 141.75, 141.68, 137.38, 136.47,
129.54, 129.08, 128.43, 125.92, 124.18, 122.11, 117.79, 102.27, 71.60, 57.71, 51.20,
50.16, 42.43; HRMS (ESI) m/z calculated for C4H4Ni3O1s [M+H]" 1061.28407, found
1061.28523.

Compound (22) [OA-1-154]. Using Method A, starting from 10 (50 mg, 0.18
mmol), alkyne 15 (216 mg, 0.42 mmol), CuSO45H,0 (18 mg, 0.07 mmol), and Na-
ascorbate (29 mg, 0.14 mmol), compound 22 was isolated as a white solid (152 mg,
63%). UV (ethanol) Ama (€) 250 nm (14.8 mM'em™); 'H NMR (CDCls, 400 MHz) §

1.84 (s, 3H), 1.88 (s, 3H), 2.02 (s, 9H),

\

A;CC)O Nﬁy V&NX __2.03 (s, 3H), 2.07 (s, 6H), 3.25 (s, 3H),
e H;f; @ 3.26 (s, 3H), 3.81-3.88 (m, 4H), 3.95-
N =
A"Om Eadl B 428 (m, 14H), 431 (s, 2H), 4.52-4.65
AcO
T o 2 (m, 4H), 4.71 (s, 2H), 5.08 (t, J = 9.2

Hz, 2H), 5.36-5.45 (m, 4H), 5.52 (s, 1H), 6.54 (d, J = 8.9 Hz, 1H), 6.68 (d, J = 8.8 Hz,
1H), 7.36-7.51 (m, 5H), 7.70 (s, 1H), 7.95 (s, 1H); °C NMR (100 MHz, CDCl3) &
173.44, 170.82, 170.66, 170.53, 169.37, 167.73, 167.66, 144.62, 144.28, 137.10, 129.35,
128.41, 125.98, 12491, 124.83, 102.14, 100.40, 100.30, 72.50, 72.03, 71.86, 70.45,
68.29, 68.20, 61.81, 56.75, 56.65, 52.80, 52.49, 50.35, 41.61, 39.02, 34.95, 34.68, 23.15,
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23.12, 20.68, 20.61, 20.56; HRMS (ESI) m/z calculated for Cs;H73N16024 [M+H]"
1305.49781, found 1305.49776.

Compound (23) [OA-1-149]. Using Method B, starting from 10 (38 mg, 0.14
mmol), alkyne 15 (mg, mmol), Cul (53 mg, 0.28 mmol), and DIPEA (47 uL, 0.28 mmol),

compound 23 was isolated as a white
N N=N

A;So N= *No N N:><:O solid (100 mg, 56%). UV (ethanol) Amax
NHAC — hyc 7 b 0 C (¢) 250 nm (13.4 mM'em™); '"H NMR

N N=
Acﬁgm 2 (CDCls, 400 MHz) 8 1.86 (s, 3H), 1.95

NHAc

(s, 3H), 2.01 (s, 3H), 2.02 (s, 6H), 2.03
(s, 3H), 2.07 (s, 6H), 3.17 (s, 3H), 3.19 (s, 3H), 3.79-3.85 (m, 3H), 3.88 (s, 2H), 3.95 (s,
2H), 3.99-4.19 (m, 11H), 4.23-4.29 (m, 2H), 4.58-4.67 (m, 4H), 5.05-5.14 (m, 2H), 5.38-
5.45 (m, 4H), 5.58 (s, 1H), 6.40 (d, J = 8.5 Hz, 1H), 6.49 (d, J = 8.8 Hz, 1H), 7.40-7.43
(m, 3H), 7.52-7.54 (m, 2H), 7.68 (broad t, 1H), 7.75 (broad t, 1H); °C NMR (CDCl,,
100 MHz) 170.90, 170.77, 170.64, 170.53, 169.38, 168.11, 143.27, 136.89, 129.47,
128.43, 126.03, 123.05, 122.93, 102.14, 100.34, 100.19, 72.40, 71.99, 71.90, 68.19,
61.78, 56.42, 56.15, 52.92, 50.81, 42.31, 41.63, 41.53, 34.64, 23.27, 23.15, 20.70, 20.63,
20.60, 20.56; HRMS (ESI) m/z calculated for Cs;H71N 16024 [M+H]" 1303.48216, found
1303.48232.
Compound (24) [OA-1-128]. Under N, using Method A, starting from 11 (50 mg,
0.11 mmol), alkyne 12 (103 mg, 0.43 mmol), CuSO4-5H,0 (21 mg, 0.09 mmol), and Na-
ascorbate (34 mg, 0.17

HsU~Q 0 o o Chs
N‘N'N\> ;}N’NI mmol), compound 24 was
<~'LO _iN_—) isolated as a white solid (83
] N, N P 6}
oo { O b v j:(\ ’ mg, 54 %). UV (ethanol)
o OYNJCO o P Mh N g0 Amax (€) 246 nm (23.9 mM-
\N .

'em™"); '"H NMR (CDCl,,
400 MHz) & 3.37 (broad,
16H), 3.66 (broad, 16H), 3.80 (d, J =10.9 Hz, 4H), 4.02 (s, 16H), 4.36 (s, 4H), 4.60 (s,
4H), 5.27 (s, 8H), 5.57 (s, 2H), 7.45-7.60 (m, 4H), 7.79 (s, 2H), 8.23 (s, 2H); °C NMR
(CDCls, 100 MHz) & 154.52, 143.04, 143.00, 137.22, 128.57, 126.73, 126.53, 126.47,

24
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123.61, 101.72, 70.37, 61.10, 58.56, 58.35, 51.00, 50.11, 48.46, 42.50, 39.28; HRMS

(ESI) m/z calculated for Cs4H79N23020 [M+H]" 1439.60199, found 1439.60359.
Compound (25) [RN-2-152]. Under N, using Method A, starting from 11 (71 mg,

0.15 mmol), alkyne 12 (173 mg, 0.68 mmol), CuSO4-5H,0 (30 mg, 0.12 mmol), and Na-

L | ascorbate (71 mg, 0.36 mmol),
Q .o - oJ
NsN N compound 24 was isolated as a
N\> NI
H}Q () white solid (103 mg, 46%).
o] O*
LN ANSERS UV (ethanol) Amax (€) 259
. //\N»QO \\<\,§ NINJ/ (ethanol) (€) nm

/
0N
¢ O/\N?N,NJCo ojLN{NTN(\O &NCN\Q_,N_O& 238 mM'em); 'H NMR
&©/k° o (CDCl;, 400 MHz) & 3.45

* (broad, 16H), 3.65-3.70 (m,
16H), 3.80 (d, J = 12.1 Hz, 4H), 4.02 (d, J = 12.1 Hz, 4H), 4.35 (s, 4H), 4.4 (dd, J = 6.6,
2.6 Hz, 4H), 4.60 (s, 4H), 4.86 (td, J = 14.1, 2.1 Hz, 4H), 5.27 (d, J = 7.7 Hz, 8H), 5.57
(s, 2H), 6.81 (ddd, J = 14.1, 6.6, 1.8 Hz, 4H), 7.45-7.58 (m, 4H), 7.79 (s, 2H), 8.22 (s,
2H); '3C NMR (CDCls, 100 MHz) & 154.58, 148.48, 143.12, 143.08, 137.28, 128.67,
126.81, 126.57, 126.53, 123.67, 101.82, 92.80, 92.75, 70.47, 58.68, 58.46, 50.81, 50.19,
48.51, 42.47, 39.38; HRMS (ESI) m/z calculated for CssH7oN25Os0 [M+H]* 1487.60199,
found 1487.60508.
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