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Experimental procedures and analytical data

General remarks

All commercially available chemicals were used without further purification.
Dichloromethane and THF were dried before use, following conventional procedures.
HPLC grade methanol was used in Ugi reactions. Analytical thin layer chromatography
(TLC) was performed using silica gel 60 F,s4 aluminum sheets and the visualization of
the spots was done under UV light (254 nm) or by reaction with a solution of ninhydrin
in n-butanol (3:1 wi/v), 3% acetic acid and heating. Flash column chromatography was
performed over silica gel (0.040-0.063 mm). Melting points are uncorrected. *H and *3C

NMR were recorded in CDCI; solutions at 25°C, at 400 MHz and 100 MHz,
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respectively. Chemical shifts (8) are reported in ppm relative to the TMS (*H NMR) and
to the solvent signal (**C NMR). High resolution ESI mass spectra were obtained from a
Bruker Apex Il Fourier transform ion cyclotron resonance (FT-ICR) mass spectrometer
equipped with an Infinity cell, a 7.0 Tesla superconducting magnet, an RF-only

hexapole ion guide and an external electrospray ion source (off-axis spray).

(S)-Benzyl (2,6-dioxopiperidin-3-yl)carbamate (3) [1].

To a stirred solution of Cbz-L-Glutamine (12.0 g, 42.9 mmol) in dry DMF (120 mL)
was added DCC (9.75 g, 47.3 mmol) and N-hydroxysuccinimide (5.44 g, 47.3), and the
mixture was heated at 80 °C for 18 h. The reaction mixture was cooled to r.t. and the
precipitated DCU was filtered off. The filtrate was diluted with EtOAc (50 mL), washed
with water (3 x 50 mL) and brine (50 mL), and dried over anhydrous Na,SO,4. The
solvent was evaporated under reduced pressure and the crude material purified by silica
gel isocratic column chromatography, with (3:7) ethyl acetate:dichloromethane as

eluents, to afford 8.53 g of 3 as a white solid.

Yield: 76%, mp 111-112 °C (lit. [2]: mp 113.2 °C; [0]2°~46.6 (c 1.0, MeOH), (lit. [2]:
[0]2° —42.7 (c 1.0, MeOH)); *H NMR 5 1.89 (dg, J = 5.2, 13.6 Hz, 1H), 2.58 (m, 1H),

2.69 (m, 1H), 2.79 (m, 1H), 4.35 (g, J = 5.2 Hz, 1H), 5.11 (s, 2H), 5.82 (d, J = 6.4 Hz,
1H), 7.29-7.38 (m, 5H), 8.93 (s, 1H); °C NMR § 25.0, 31.1, 51.9, 67.2, 128.09, 128.5,

135.9, 156.1, 171.7, 172.1; ESI-MS m/z 263.2 [M +1], 285.3 [M + 23].
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(S)-Benzyl (2,6-dioxo-1-phenethylpiperidin-3-yl)carbamate (4) [3].

To a stirred solution of 3 (7.54 g, 28.8 mmol), 2-phenylethanol (2.67 mL, 22.2 mmol)
and triphenylphosphine (7.54 g, 28.8 mmol) in anhydrous THF (240 mL) was added
dropwise DIAD (6.09 mL, 31.0 mmol) at r.t. After the mixture had been stirred for 20 h,
the solvent was removed under reduced pressure. The crude material was purified by
silica gel isocratic column chromatography, with (3:7) ethyl acetate:hexanes as eluents,

to afford 7.29 g of 4 as colorless crystals.

Yield: 90%; mp 122-123 °C (lit. [4]: mp 122-123 °C); [a]2°—29.2 (¢ 1.0, CHClIs) (lit.
[4]: [0]®-30.6 (c 1.12, CHCI3)); 'H NMR & 1.74 (dq, J = 4.8, 13.2 Hz, 1H), 2.48 (m,
1H), 2.67 (m, 1H), 2.81 (m, 3H), 4.02 (m, 2H), 4.27 (m, 1H), 5.15 (s, 2H), 5.64 (br,
1H), 7.20-7.33 (m, 10H); *C NMR § 25.5, 32.1, 35.4, 41.4, 52.6, 69.3, 126.3, 128.1,

128.3, 128.5, 128.9, 136.0, 138.9, 158.5, 171.4, 172.9; ESI-MS m/z 367.3 [M +1], 389.5

[M +23].

(S)-N-[(S)-2,6-Dioxo-1-phenethylpiperidin-3-yl]-2-methylbutanamide,
(—)-julocrotine (1).
o
NH O
~ QN
,
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To a stirred solution of compound 4 (0.37 g, 1.0 mmol) in MeOH (10 mL) was added
Pd/C (34.0 mg, 10% wi/w). The reaction vessel was evacuated, purged with hydrogen
and kept under H, atmosphere (balloon). The suspension was stirred for 4 h at r.t. After
filtration through Celite, the solvent was removed under reduced pressure to yield an
oily product 5, which was used in the next step without further purification [5].

To a solution of crude intermediate 5 in CH.Cl, (2 mL) were added (S)-2-
methylbutanoic acid (0.12 mL, 1.1 mmol), EDCI (0.23 g, 1.2 mmol) and HOBt (0.15 g,
1.1 mmol). After the mixture had been stirred for 16 h, the solvent was removed under
reduced pressure. The crude material was purified by silica gel gradient column
chromatography, with (3:7-1:1) ethyl acetate:hexanes as eluents, to afford 0.24 g of 1 as

a white solid.

Yield: 73%; mp 107-108 °C (lit. [4]: mp 106-107 C); [a]] 2°—44.02 (c 0.88, MeOH) (lit.
[4]: [a]2—-46.0 (c 0.88, MeOH)); "HNMR & 0.93 (t, J = 7.4 Hz, 3H), 1.16 (d, J =
6.8 Hz, 3H), 1.47 (m, 1H), 1.68 (m, 2H), 2.22 (m, 1H), 2.50 (m, 1H), 2.68, 2.76 (d, J =
5.2, 3.2 Hz, 2H), 2.80 (t, J = 7.6 Hz, 2H), 4.00 (m, 2H), 4.49 (ddd, J = 5.2, 5.2, 13.2 Hz,
1H), 6.35 (d, J = 5.2 Hz, 1H), 7.18-7.29 (m, 5H); *C NMR & 11.7, 17.2, 24.3, 27.1,

31.6, 33.8,41.5,42.8,51.1, 126.5, 128.4, 128.9, 138.0, 170.9, 171.8, 176.8.

General procedure for the synthesis of compounds 6a—g.

To a solution of compound 5 (0.23 g, 1.0 mmol) in MeOH (5.0 mL) was added
paraformaldehyde (30 mg, 1.0 mmol), and the contents were stirred for 2 h [6]. After
this time the suitable carboxylic acid (1.0 mmol) and tert-butyl isonitrile (0.11 mL, 1.0
mmol) were added, and the stirring was continued for 18 h. The solvent was removed

under reduced pressure and the crude material purified by silica gel column
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chromatography to afford the desired products. The details for the purification of the

individual products are given below.

(S)-N-(2-(tert-Butylamino)-2-oxoethyl)-N-((S)-2,6-dioxo-1-phenethylpiperidin-3-yl)-2-

methylbutanamide (6a).

Purified by silica gel isocratic column chromatography with (3:7) ethyl acetate:hexanes
as eluents. Yield: 61%; [a] 2—3.5 (¢ 1.0, MeOH); *H NMR & 0.85 (t, J = 7.6 Hz, 3H),
1.08 (d, J = 6.4 Hz, 2H), 1.38 (m, 10H), 1.58 (m, 1H), 1.96 (M, J = 6.4 Hz, 1H), 2.44
(m, 3H), 2.83 (m, 3H), 3.65 (m, 2H), 4.01 (m, 2H), 4.21(1H, m), 7.16-7.28 (m, 5H),
8.41 (bs, 1H); > C NMR & 11.5, 17.1, 20.7, 27.3, 28.5, 31.3, 33.5, 37.3, 41.5, 51.6,
126.3, 128.3, 128.43, 138.5, 167.4, 170.4, 171.0; HRMS m/z calcd for Cy4H35N3NaO,,

452.2525; found, 452.25109.
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(S)-tert-Butyl 2-((2-(tert-butylamino)-2-oxoethyl) (2,6-dioxo-1-phenethylpiperidin-3-

yl)amino)-2-oxoethylcarbamate (6b).

Purified by silica gel isocratic column chromatography with (1:1) ethyl acetate:hexanes
as eluents. Yield: 58%; [o] 2 —16.4 (c 1.0 MeOH); *H NMR & 1.33 (m, 18H), 1.97 (m,
1H), 2.37 (m, 1H), 2.50 (m, 1H), 2.70-2.77 (m, 3H), 3.69 (m, 2H), 3.87-3.98 (m, 5H),
5.31 (bs, 1H), 7.08-7.23 (m, 5H), 8.00 (bs, 1H); 3C NMR & 20.5, 28.1, 28.3, 31.2, 33.5,
40.5,41.4,42.1,51.6, 60.1, 79.6, 126.3, 128.3, 128.7, 138.2, 155.4, 166.3, 170.3, 170.7,

HRMS m/z calcd for C,gH33N4NaOg, 525.2689; found, 525.2684.

tert-Butyl (S)-1-((2-(tert-butylamino)-2-oxoethyl) ((S)-2,6-dioxo-1-phenethylpiperidin-

3-yl)amino)-1-oxopropan-2-yl carbamate (6c).

NH
¢
o)

A?'N/ 0

NH N
=

o) o)
Purified by silica gel isocratic column chromatography with (1:1) ethyl acetate:hexanes
as eluent. Yield: 56%; mp 149-150C; [a]%—55.6 (¢ 1.0 MeOH); *H NMR & 1.26 (m,
3H), 1.35 (m, 18H), 1.98 (m, 1H), 2.38 (m, 1H), 2.54 (m, 1H), 2.75-2.79 (m, 3H), 3.69
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(m, 1H), 3.94-4.03 (m, 4H), 4.33 (m, 4H), 5.20 (bd, 1H), 7.13-7.25 (m, 5H), 7.92 (bs,
1H); **C NMR § 17.6, 20.4, 28.1, 28,3, 31.3, 33.5, 40.5, 41.4, 46.8, 51.8, 60.2, 79.7,
126.3, 128.3, 128.8, 138.3, 155.0, 166.6, 167.0, 170.4: HRMS m/z calcd for

Ca7H40N4NaOs, 539.2846; found, 539.2827.

tert-Butyl (S)-1-((2-(tert-butylamino)-2-oxoethyl) ((S)-2,6-dioxo-1-phenethylpiperidin-

3-yl)amino)-3-methyl-1-oxobutan-2-yl carbamate (6d).

Purified by silica gel isocratic column chromatography with (3:7) ethyl acetate:hexanes
as eluent. Yield: 63%; [a] 2°~41.6 (c 1.0 MeOH); *H NMR & 0.91-1.00 (m, 6H), 1.44
(m, 18H), 1.83-2.07 (m, 2H), 2.38-2.60 (m, 2H), 2.82 (m, 3H), 3.62-3.75 (m, 2H),
3.98-4.02 (m, 3H), 4.22 (m, 1H), 5.01 (d, J = 9.2 Hz, 1H), 7.18-7.28 (m, 5H), 8.08 (bs,
1H); *C NMR & 17.5, 19.5, 20.5, 25.6, 28.3, 28.5, 31.2, 31.5, 33.7, 41.7, 52.6, 55.5,
60.2, 67.9, 79.9, 126.5, 128.5, 128.9, 138.6, 155.7, 170.0, 170.5; HRMS m/z calcd for

CogH44N4NaOg, 567.3159; fOUﬂd, 567.3153.
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tert-Butyl (S)-1-((2-(tert-butylamino)-2-oxoethyl) ((S)-2,6-dioxo-1-phenethylpiperidin-

3-yl)amino)-4-methyl-1-oxopentan-2-ylcarbamate (6e).

NH
3 )
ﬁ Q
, O
7<
Purified by silica gel isocratic column chromatography with (3:7) ethyl acetate:hexanes
as eluent. Yield: 63%; [0] 2°-52.1 (c 1.0 MeOH); *H NMR & 0.86-0.91 (m, 6H), 1.34
(m, 20H), 1.66 (m, 1H), 1.96 (m, 1H), 2.29 (m, 1H), 2.50 (m, 1H), 2.74 (m, 3H) 3.71
(m, 1H), 3.92 (t, J = 8.4 Hz, 2H), 4.01 (m, 2H), 4.29 (m, 1H), 4.96 (d, J = 8.4 Hz, 1H),
7.11-7.22 (m, 5H), 7.95 (bs, 1H); *C NMR § 20.4, 21.4, 23.3, 24.5, 28.1, 28.3, 28.5,

31.4, 33.6, 41.2, 41.5, 49.5, 51.9, 60.2, 79.8, 126.3, 128.3, 128.8, 138.4, 155.5, 166.6,

169.8, 170.5; HRMS m/z calcd for C3oH46N4NaOg, 581.3315; found, 581.33009.

tert-Butyl (S)-1-((2-(tert-butylamino)-2-oxoethyl) ((S)-2,6-dioxo-1-phenethylpiperidin-

3-yl)amino)-1-oxo-3-phenylpropan-2-yl carbamate (6f).

NH

0
0
N/

2

Purified by silica gel isocratic column chromatography with (3:7) ethyl acetate:hexanes

as eluents. Yield: 60%; [a] 2°—63.5 (¢ 1.0 MeOH); *"H NMR & 1.35 (m, 18H), 1.79 (m,
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1H), 2.46 (m, 2H), 2.82 (m, 3H), 2.87-3.01 (M, 2H), 1.69 (m, 2H), 3.96 (m, 3H), 4.57
(m, 1H), 5.15 (br, 1H), 7.17-7.28 (m, 10H), 7.99 (bs, 1H); **C NMR & 20.1, 28.2, 28.3,
31.4, 33.6, 39.3, 41.5, 51.8, 60.3, 80.0, 126.4, 127.3, 128.4, 128.5, 128.8, 129.4. 135.4,
1385, 154.9, 166.4, 169.7, 170.4, 172.1; HRMS m/z calcd for CssHssN4NaOg,

615.3159; found, 615.3153.

tert-Butyl  (2S,3S)-1-((2-(tert-butylamino)-2-oxoethyl)  ((S)-2,6-dioxo-1-phenethyl

piperidin-3-yl)amino)-3-methyl-1-oxopentan-2-yl carbamate (6g).

Purified by silica gel isocratic column chromatography with (3:7) ethyl acetate:hexanes
as eluent. Yield: 55%; [a]%°—52.77 (¢ 1.0 MeOH); 'H NMR & 0.84-093 (m, 6H), 1.48
(m, 1H), 1.37 (m, 19H), 1.55-1.64 (m, 1H), 2.03 (m, 1H), 2.49 (m, 2H), 2.79 (m, 3H),
3.79 (m, 1H), 3.98 (m, 3H), 4.23 (m, 2H), 5.01 (d, J = 8.4 Hz, 1H), 7.15-7.27 (m, 5H),
7.98 (bs, 1H); *C NMR & 11.2, 15.5, 20.3, 24.1, 28.2, 28.3, 28.4, 31.4, 33.6, 37.8, 41.5,
51.9, 54.7, 60.2, 79.8, 126.3, 128.3, 128.8, 138.5, 155.6, 166.6, 169.7, 170.5, 172.6;

HRMS m/z calcd for C3gH4N4NaOg, 581.3315; found, 581.3309.
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Preparation of isocyanide 7 from y-aminobutyric acid

(@) H ©) )
“CI"H3N \/\)J\OB HTNMOBH CN\/\)J\OBn

n
) 7

Benzyl 4-aminobutyrate, HCI salt

O

_C|+H3N\/\)J\O/\©

To a stirred suspension of y-aminobutyric acid (10.3 g, 0.1 mol) in benzyl alcohol
(150 mL) at 0 °C was added dropwise thionyl chloride (73 mL, 1.0 mol) over 1 h. The
resulting solution was heated at 80 °C for 4 h and then allowed to cool down overnight.
The contents were poured into diethyl ether (1.5 L) and then stored at —30 °C to allow
for complete precipitation. The precipitated solid was filtered off, washed with diethyl
ether, and recrystallized from cold diethyl ether/ethanol (9:1) to afford 13.3 g of the
product as colorless needles.

Yield: 58%; mp 108-109 °C (lit. [7]: mp 109-110 °C); *H NMR & 2.03 (q, J = 7.6 Hz,
2H,), 2.45 (t, J = 7.6 Hz, 2H), 3.03 (m, 2H), 4.25 (s, 3H), 5.01 (s, 2H), 7.24 (m, 5H);

13C NMR 6 22.4, 30.9, 39.1, 66.5, 126.9, 128.2, 128.5, 135.6, 172.9.

Benzyl 4-formamidobutanoate

0]

To benzyl 4-aminobutyrate HCI salt (13.3 g, 57.9 mmol) was added trimethyl
orthoformate (150 mL) at r.t. and the mixture was stirred under reflux for 18 h. The

contents were then allowed to cool down to r.t. and the solvent was removed under
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reduced pressure. Further co-evaporations with toluene (25 mL, 2 times) were
performed in order to remove remaining traces of trimethyl orthoformate. The product
was obtained as a colorless oil and used in the next step without further purification.

Yield: quant.; *H NMR & 1.87 (q, J = 6.8 Hz, 2H), 2.42 (t, J = 6.8 Hz, 2H), 3.32 (q, J =
6.8 Hz, 2H), 5.01 (s, 2H), 6.20 (bs, 1H), 7.34 (5H, m), 8.11 (s, 1H); 3C NMR § 24.3,
31.6, 37.6, 66.4, 126.9, 128.2, 128.4, 135.6, 161.7, 173.1; HRMS m/z calcd for

C12H1sNOsNa, 244.0950; found, 244.0944.

Benzyl 4-isocyanobutanoate (7)

O

CN MO
O

To a solution of benzyl 4-formamidobutanoate (12.2 g, 55.0 mmol) and
diisopropylamine (23.3 mL, 165.0 mmol) in dichloromethane (200 mL) at 0 °C was
added phosphoryl chloride (6.13 mL, 66.0 mmol) dropwise for 1 h under a nitrogen
atmosphere. The solution was allowed to warm to r.t. and stirred for 4 h. Aqueous
NaHCOj3 solution (100 mL) was added to the reaction and the contents transferred to a
separatory funnel. The organic layer was successively washed with concentrated
NaHCOj; (two times, 100 mL), brine (once, 100 mL) and dried over anhydrous Na,SOj.
The solvent was removed under reduced pressure and the crude product purified by
isocratic column chromatography on silica gel, with (3:7) ethyl acetate:hexanes as
eluent, to give 8.0 g of the title compound as light-yellow oil.

Yield: 72%; *H NMR & 2.01 (m, 2H), 2.56 (t, J = 7.2 Hz, 2H), 3.32 (it, J = 6.8, 1.6 Hz,
2H), 5.14 (s, 2H), 7.36 (5H, m); *C NMR § 24.1, 30.4, 40.7, 66.6, 128.2, 128.3, 128.5,

135.5, 156.7, 171.9; HRMS m/z calcd for C1oH13NO>Na, 226.0844; found, 226.0838.

S11



Benzyl 4-(2-((S)-N-((S)-2,6-dioxo-1-phenethylpiperidin-3-yl)-2-methylbutanamido)

acetamido) butanoate (8).

Ph

To a stirred solution of compound 5 (0.37 g, 1.0 mmol) in MeOH (10 mL),
paraformaldehyde (30 mg, 1.0 mmol) was added, and the contents were stirred for 2 h.
Then (S)-2-methylbutanoic acid (0.11 mL, 1.0 mmol) and isonitrile 7 (0.20 g, 1.0 mmol)
were added and the stirring was continued for 18 h. The solvent was removed under
reduced pressure and the crude material purified by gradient silica gel column
chromatography with (100:0-95:5) ethyl acetate:MeOH as eluent. The obtained material
was dissolved in ethyl acetate (10 mL), filtered through a syringe filter (0.45 micron
pore size) and evaporated to afford 0.34 g of the target compound 8 as a light-yellow
oil.

Yield:61%; [a]2°~3.02 (c 1.0, CHCls); *H NMR § 0.87 (t, J = 7.4 Hz, 3H), 1.07 (d, J =
6.8 Hz, 3H), 1.41 (m, 1H), 1.59 (m, 1H), 1.95 (m, 3H), 2.45 (m, 6H), 2.83 (t, J =
7.6 Hz, 2H), 3.36 (g, J = 6.8 Hz, 2H), 3.73 (m, 2H), 4.01 (t, J = 7.6 Hz, 2H), 4.6 (s,
1H), 5.09 (s, 2H), 7.17-7.35 (m, 10H), 8.83 (bs, 1H); 3C NMR § 11.4, 16.8, 20.5, 24.4,
27.2, 31.2, 31.4, 335, 36.9, 38.7, 41.6, 52.6, 60.2, 66.1, 126.2, 128.0, 128.1, 128.4,
128.6, 128.8, 135.6, 138.3, 168.4, 170.3, 171.6, 172.5; HRMS m/z calcd for

Ca1H39N3NaOg, 572.2737; found, 572.2731.
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4-(2-((S)-N-((S)-2,6-Dioxo-1-phenethylpiperidin-3-yl)-2-methylbutanamido) acetamido)

butanoic acid (9).
Ph
H
o O N0
~A T
KU/N\/\/U\OH
O

To a stirred solution of 8 (0.27 g, 0.5 mmol) in MeOH (5 mL) was added Pd/C (26 mg,
10% wi/w). The reaction vessel was evacuated, purged with hydrogen and kept under H,
atmosphere (balloon). The suspension was stirred for 4 h at r.t. and filtered through
Celite to remove the heterogeneous catalyst. The solvent was evaporated under reduced

pressure to yield 0.23 g of a colorless oil, which was used in the next step without
further purification.

Yield: quant.; [o] ©~7.02 (c 1.0, CHCls); "H NMR § 0.86 (t, J = 7.4 Hz, 3H), 1.08 (d,
J = 6.8 Hz, 3H), 1.42 (m, 1H), 1.59 (m, 1H), 1.85 (m, 2H),1.93 (m, 1H) , 2.47 (m, 6H),
2.85 (t, J = 7.6 Hz, 2H), 3.37 (g, J = 6.8 Hz, 2H), 3.73 (m, 2H), 4.05 (t, J = 7.6 Hz,
2H), 4.6 (s, 1H), 7.25 (m, 5H), 8.93 (bs, 1H); *C NMR 5 11.5, 16.9, 20.6, 24.2, 27.3,
31.2, 31.3, 33.5, 37.1, 38.9, 41.7, 52.8, 60.2, 126.3, 128.4, 128.7, 138.5, 169.3, 170.5,

171.9, 176.5; HRMS m/z calcd for C,4H33N3NaOg, 482.2267; found, 482.2261.
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(S)-N-((S)-2,6-Dioxo-1-phenethylpiperidin-3-yl)-2-methyl-N-(2-0x0-2-(4-0x0-4-(pyren-
1-ylmethylamino) butylamino) ethyl) butanamide (10).

Ph

LT
/YU\N\“ - o “
N

O

To a solution of 9 (60 mg, 0.13 mmol) in dry dichloromethane (5.0 mL) were added 1-
pyrenemethylamine hydrochloride (17 mg, 0.14 mmol), EDCI (26 mg, 0.14 mmol),
DMAP (2 mg, 10 mol %) and triethylamine (0.1 mL, 0.39 mmol ) at r.t. The reaction
mixture was stirred at r.t. for 24 h. The contents were transferred to a separatory funnel
and successively washed with 10% v/v HCI (two times, 20 mL), water (once, 10 mL),
and brine (once, 10 mL), and dried over anhydrous Na,SO,4. The solvent was removed
under reduced pressure and the crude product purified by gradient silica gel column
chromatography with (1:0-8:2) ethyl acetate:methanol as eluent. The obtained material
was dissolved in ethyl acetate (10 mL), filtered through a syringe filter (0.45 micron
pore size) and evaporated to afford 70 mg of 10 as a light-yellow oil.

Yield: 80%.; [a]2’—7.0 (c 1.0, CHCIl3); UV (MeOH) Amax (log €): 199 (5.49), 233
(5.19), 242 (5.34), 255 (4.72), 265 (4.96), 275 (5.17), 312 (4.68), 326 (4.98), 341 (5.13);
'H NMR 5 0.88 (t, J = 7.4 Hz, 3H), 1.10 (d, J = 6.8 Hz, 3H), 1.32 (m, 1H), 1.52 (m,
1H), 1.88 (m, 2H), 2.03 (m, 1H), 2.47 (m, 6H), 3.31-3.65 (M, 6H), 3.91-4.61 (m, 3H),
4.90-5.25 (m, 2H), 7.06-7.26 (m, 5H), 7.61 (bs, 1H), 7.86-8.19 (m, 9H), 8.76 (bs, 1H);
BCNMR § 11.6, 16.9, 20.3, 25.9, 27.3, 30.7, 32.5, 33.5, 36.9, 37.1, 38.2, 41.4, 42.6,

52.8, 60.9, 122.8, 124.4, 124.8, 124.9, 125.4, 125.6, 126.1, 126.3, 127.3, 128.2, 128.6,
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128.8, 128.9, 130.2, 130.6, 131.2, 131.3, 138.4, 169.4, 169.9, 172.1, 172.9; HRMS m/z

cald for C41H44N4sNaOs, 695.3209; found, 695.3204.
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WNF_gln01/CDC13/1H

Tue Jun 21 13:14 2011
expl Proton

SAMPLE
date Jun 21 2011
samplename WNF_gln-

01
solvent cdec13
file exp

ACQUISITION
instrum md00
probe_ autox
seqfil s2pul
sfrq 399.918
tn H1
at 2.561
np 32768
sw 6398.0
bs 4
tpwr 59
pw 5.5
a1 0.439
a2 0
tof 368.7
nt 40
ct 16
alock n
gain not used

FLAGS

i1 n
in n
dp vy

DEC. & VT
an c13
afrq 100.568
homo n
dpwr 45
dof 0
an nnn
dnm c
ang 17100

PROCESSING
b .40
wtfile
proc £t
fn not used

DISPLAY
sp -200.1
o 3799.2
vs 162
sc [
we 225
hzmm 16.89
is 1031.90
r£l 799.5
rfp 0
th 2.1
ins 5.000
™ 38.7
ip -115.0
nm  ph

L
Nt

A uL b M‘Wu_ ,J“l j{ — P e

Figure S1: *H NMR spectrum of compound 3.
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WNF_gln01/CDC13/13C

o
Sample: WNF_glnOl H
File: exp 2 ~0~ NH
Pulse Sequence: s2pul L ~ e
s
o
a
< 2
F o O
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Figure S2: *C NMR spectrum of compound 3.
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WNF_g1n02/CDC13/1H
Fri Jun 17 15:12 2011
exp6 Proton

SAMPLE
date  Jun 17 2011
samplename WNF_gln~

02
solvent cde13
file oxp
ACQUISITION
instrum m400
probe_ autoX
seqfil s2pul
afrq 399.918
tn H1
at 2.561
np 32768
aw 6398.0
bs 4
tpwr 59
bl 5.5
a1 0.439
a2 0
tof 368.7
nt 40
et 20
alock n
gain not used
FLAGS
11 n
in n
dp Y
DEC. & VT
an c13
atrq 100.568
homo n
dpwr 45
dot 0
an nnn
dmm o
dng 17100
PROCESSING
bty 0.40
wefile
proc £t
fn not used
DISPLAY
op ~102.4
wp 3366.9
vs 162
sc 0
we 225
hzmm 14.96
is 569.41
x£l 799.5
rfp 0
th 2.1
ins 2.000
™ 42.8
1 -120.0
nm  ph

|

) ){'l

Figure S3: *H NMR spectrum of compound 4.
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WNF_gln02/CDC13/13C

Fri Jun 17 15:49 2011
duration: Oh llmin

exp6 Carbon

SAMPLE
date Jun 17 2011
samplename WNF_gln-

02
solvent cdel3
file exp

ACQUISITION
instrum ma00
probe_ autoX
seqfil s2pul
sfrq 100.569
tn c13
at 1.357
np 65536
sw 24154.6
bs 16
tpwr 59
oW 5.7
ai 2.143
az 0
tof 1020.6
nt 2048
ct 176
alock n
gain not used

FLAGS

i1 n
in n
dp ¥

DEC. & VT
dn H1
afrq 399.917
homo n
dpwr 39
dof 0
am yyy
dmm w
dmg 9300

14.8

PROCESSING
b 0.80
wtfile
proc £t
£n 65536
wexp procplot

DISPLAY
sp -1525.9
wp 24153.9
vs 80
sc 0
we 225
‘hzmm 107.35
£l 9269.6
rfp 7743.0
th 3.7
xp 150.3
1p -227.4

) ‘

lllll!![IIIl|IIII]TIII|l|lI[I<II|IllI[IIIIII!II[!II!IIIIl[lIVI'llll[lYII,IllI]IIIIIIVII|IIIlIIIII|I1II|IIII]III\I]IIV|I
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Figure S4: **C NMR spectrum of compound 4.
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WNF_gln03/CHC13/1H
(-)~-Julocrotine
Wed Jun 22 18:12 2011
expl Proton
SAMPLE
date Jun 22 2011
sanplename WNF_gln-
03
solvent cdel3
file exp
ACQUISITION
instrum md00
probe_ autoX
seqfil s2pul
sfrq 399.918
tn H1
at 2.561 [e)
np 32768
sw 6398.0 N!'i (o]
bs 4 *
tpwr 59
pw 5.5 N
ai 0.439
a2 0
tof 368.7 o
nt 40
ct 32
alock n
gain not used
FLAGS
i1 n
in n
dp b
DEC. & VT (_
an c13
dfrq 100.568
homo n
dpwr 45
dof 0
an nnn
dmm c
ant 17100
PROCESSING
1 0.40
wtfile J p
proc e
fn not used
DISPLAY
sp -200.1
wp 3399.3
vs 162 JeL
sc 0
we 225
Fiow 15.11 | T T T T T T T T T T T g T T T T T T T T T T T T T T T T T T T T T T T T T T T T T
is 573.86
rfl 799.5 8 7 6 5 4 3 2 1 0 ppm
rfp 0
th 5.8
ins 3.000
xp 9.9
1p -97.3
nm  ph

Figure S5: *H NMR spectrum of compound 1.
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WNF_gln03/CHC13/13C

Wed Jun 22 18:14 2011

duration: Oh 3min

exp2 Carbon

SAMPLE
date  Jun 22 2011
samplename WNF_gln-

03
solvent cdc13
file exp
ACQUISITION
instrum =400
probe_ autox
seqfil s2pul
sfrq 100.569
tn €13
at 1.357
np 65536
v 24154.6
bs 16
tpwr 59
pw 5.7
a1 2.143
az [
tof 1020.6
nt 2048
ct 8
alock n
gain not used
FLAGS
1 n
in n
ap Y
DEC. & VT
an n1
afrq 399.917
homo n
dpwr s
dot 0
an yvy
dsm w
ant 9300
»p 14.8
PROCESSING
1 0.80
weile
proc fe
fn 65536
procplot
DISPLAY
sp -1517.9
wp 24153.9
v 80
sc 0
we 225
hamm 107.35
rfl 1518.6
xfp 0
th 6.8
» 133.6
1p =-217.4

[ RS

T " L e " . 2

o MO h

lYl|lI|[||YlllI|l|VlY[|IIII|Illl[lllI||l|||IIll]lllllllll][!ll]l'l(]llIIIllll[llll]l!!l]llll]ll\I]|lll]l|l|]llllllll!]l_r
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Figure S6: **C NMR spectrum of compound 1.
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WNF_gln04/CDC13/1H
Wed Jun 29 10:29 2011
expl Proton

SAMPLE
date  Jun 29 2011
samplename WNF_gln-

04
solvent cde13
file exp
ACQUISITION
instrum n400
probe_ autoX
seqfil s2pul
sfrq 399.918
tn H1
at 2.561
np 32768
aw 6398.0
bs 4
tpwr 59
pw 5.5
a1 0.439
az o
tof 368.7
nt 40
et 16
alock n
gain not used
FLAGS
1 n
in n
dp b4
DEC. & VT
an c13
afrq 100.568
homo n
dpwr 45
dof °
an nnn
dsm c
ant 17100
PROCESSING
1ib 0.40
wtfile
proc fe
n not used
DISPLAY
sp -158.7
o 3783.2
va 392
sc 0
we 225
hzmm 16.81
is 142.71
el 799.5
rfp °
th 2.9
ins 3.000
» 0.5
1 -96.6
nm ph

NH
o
(¢}
N,
O
o}
_/f_/ f—/‘_////
RSt | [ e S | N i T T N ST [ (R BN 2 N o O RSN 7 S (R e ) R

Figure S7: *H NMR spectrum of compound 6a.
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WNF_gln04/CDC13/13C

Wed Jun 29 10:30 2011
duration: Oh 5min

exp2 Carbon

SAMPLE A(
N

date  Jun 29 2011
samplename WNF_gln-
04 o
solvent cde13 [0}
file exp N o)
ACQUISITION -
instrum md00
probe_ autox N
sfrq 100.569 o)

tn c13
at 1.357 it
np 65536
ow 24154.6
bs 16
towr 59
v 5.7
a1 2.143
az 0
tof 1020.6
nt 2048
ct 80
alock n
gain not used
FLAGS

e n
in n
dp ¥

DEC. & VT
an H
afrq 399,917
homo n
dpwr s
dog 0
dm yyy
dnm w
dnt 9300
» 14.8

PROCESSING
b+ 0.80
weeile
proc £e
fn 65536
wexp procplot

DISPLAY
sp -1528.3
v 24153.9
vs 80
sc o
we 225
hzmm 107.35 J J
rfl 9272.1 7 Tt -~
rfp 7743.0
th 3.1 TT IEGEE RN LA REREE LAY LT EEALE ELER AR BN R S RN B R BB UL T
o s T T T T T T T T T T T T T T 1] T L L L L L L L R UL R
1 -236.0 220 200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S8: **C NMR spectrum of compound 6a.
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WNF_g1ln05/CDC13/1H :NH
Wed Jun 29 10:41 2011 OO:S
expl Proton N o]
SAMPLE
date  Jun 29 2011 NH N
samplename WNF_gln- o :<
05
solvent cde13 o] o]
file exp
ACQUISITION
instrum né00
probe_ autox
seqfil s2pul
sfrq 399.918
tn n
at 2.561
np 32768 )
ow 6398.0
bs 4
tpwr 59
pw 5.5
a1 0.439
a2 0
tof 368.7
nt w0
et 24
alock n
gain not used
FLAGS
i n
in n
dp Y
DEC. & VT
an c13
atxq 100.568
homo n
dpwr 4
dot 0
an nnn
anm e
ang 17100
PROCESSING
1 0.40
wtfile
proc e s o / j
fn not used
DISPLAY
sp -121.9
wp 3516.5
ve 153
sc 0
wo 225 N
hzmm 15.63
is 362.33 T = T T =Tt [— T T [ =T L T ] 1 T F &
re1 809.5
i < 8 7 6 5 4 3 2 1 ppm
th 2.9
ins 5.000
w» 2.2
1p -92.1
om ph

Figure S9: *H NMR spectrum of compound 6b.
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WNF_gln05/CDC13/13C

Wed Jun 29 10:42 2011
duration: Oh 7min

exp2 Carbon

SAMPLE
date Jun 29 2011
samplename WNF_gln-

04
solvent cdel3
file e

ACQUISITION
instrum m400
probe_ autox
seqfil s2pul
afrq 100.569
tn c13
at 1.357
np 65536
aw 24154.6
bs 16
tpwr 59
pw 5.7
ai 2.143
az 0
tof 1020.6
nt 2048
ct 112
alock n
gain not used

FLAGS
11 n
in n
dap 2
DEC. & VT
an Hi
dfrq 399.917
homo n
dpwr 3s
dof 0
dm. vy
Amm w
anf 9300
14.8
PROCESSING
1 0.80
wtfile
proc e
fn 65536
procplot
DISPLAY
p -1536.9
wp 24153.9
vs 153
ac 0
we 225
hamm 107.35
rfl 9280.7
rfp 7743.0
th 5.2
™ 157.2
1p ~238.9
nm cdc ph

=k

i l‘ o

|
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Figure S10: *C NMR spectrum of compound 6b.

40

20

0 ppm

S25



WNF_gln06/CDC13/1H

Wed Jun 29 10:54 2011

expl Proton

o

AL

SAMPLE
date Jun 29 2011

(e]
(o]
samplename WNF_gln- NH N
06 0 ='< ’§
solvent cdel3 0 o)
exp <

file
ACQUISITION
instrum ma00
probe_ autox
seqfil s2pul
sfrq 399.918
tn HL
at 2.561
np 32768
aw 6398.0
bs 4
tpwr 59
v 5.5
ai 0.439
az 0
tof 368.7
nt 40
ct 24
alock n
gain not used
FLAGS
i1 n
in n
dp - J
DEC. & VT

dn c13
dfrq 100.568
homo n
dpwr 45
dot 0

. /// s S F f/fJ

fn not used
DISPLAY
sp -200.1
wp 3599.2
vs 171
sc 0
we 225 jL
‘hzmm 16.00
is 342.92 T T | T T T T | T T T T [ T T T 5 [ T T T T ] T | T T I T T T T ] T T T T | T T T ] T T
rfl 799.5
rfp ° 8 7 6 ) 4 3 2 X 0 ppm
th 2.9
ins 5.000
P 4.6
1ip ~95.6
am o ph

Figure S11: *H NMR spectrum of compound 6c.
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WNF_gln06/CDC13/13C

Wed Jun 29 10:55 2011
duration: Oh 7min

exp2 Carbon

SAMPLE
date Jun 29 2011
samplename WNF_gln-
06
solvent cdc13
file A(
ACQUISITION
instrum m400 NH
probe autox [e]
seqfil s2pul o
sfrq 100.569
tn ci3 N' o
at 1.357 /
np 65536
aw 24154.6 e N
ba 16 o =<
tpwr 59 o] [e]
v 5.7 .
a1 2.143
a2 0
tof 1020.6
nt 2048
ct 112
alock n
gain not used
FLAGS
1 n
in n
dap Yy
DEC. & VT
an 1
afrq 399.917
homo n
apwr 39
dof 0
dm vy
anm w
ant 9300
»p 14.8
PROCESSING
1 0.80
wtfile
proc £t
n 65536
wexp procplot
DISPLAY
s -1533.7
o 24153.9
vs 151
sc 0
we 225
hzmm 107.35 b l 1
re1 9277.5 v st ol
rfp 7743.0
th 5.7 T CETE T T g I T IS P L T Fr R ST bt Ll a Ny T
= 27 T T T T T T T T L L B L L L L L L L L L R RN E N RN R R R
» 2383 220 200 180 160 140 120 100 80 60 40 20 0 ppm

nm cdc ph

Figure S12: *C NMR spectrum of compound 6c.
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WNF_glnl0/CDC13/1H

Wed Jun 29 11:49 2011

expl Proton

SAMPLE

date Jun 29 2011
samplename WNF_gln-
10
solvent cdc13
file
ACQUISITION
instrum me00
probe_ autox
seqfil s2pul
sfrq 399.918
tn Hl
at 2.561
np 32768
sw 6398.0
bs 4
tpwr 59
w 5.5
a1 0.439
az 0
tof 368.7
nt 40
ct 8
alock n
gain not used
PLAGS
i1 n
in n
dp y
DEC. & VT
an c13
afrq 100.568
‘homo n
apwr a5
dof 0
dam nan
drmm e
danmf 17100
PROCESSING
1 0.40
wtfile
proc £
fn not used
DISPLAY
p ~200.1
wp 3799.2
va 162
sc 0
we 225
hzmm 16.89
is 377.06
r£l 799.5
rfp 0
th 2.9
ins 5.000
™ 4.6
1p ~99.9
am  ph

—_—

A

Figure S13: *H NMR spectrum of compound 6d.
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WNF_glnl0/CDC13/13C

Wed Jun 29 11:50 2011
duration: 1h 3min

exp2 Carbon

SAMPLE
date  Jun 29 2011
samplename WNF_gln-

09
solvent cdc13
file oxp
ACQUISITION

instrum =400

probe_ autoX

seqfil s2pul

sfrq 100.569

tn c13 -

at 1.357 NH

: G o
bs 16 (o}
59
ol o >_2\-N_ 0
a1 2.143
::)1 1020. : N H N
nt 2048 [©] :<
ct 1008 O O

alock n
gain not used
FLAGS

11 n
in n
dp y

DEC. & VT
an H
afrqg 399.917
homo n
dpwr 39
dof 0
an yyy
anm w
ang 9300

14.8

PROCESSING
1 0.80
wtfile
proc fe
fn 65536
we: procplot

DISPLAY
s> -1517.9
wp 24153.9
vs 146
sc 0
we 225 l |
hznm 107.35
xf1 1518.6 s SRR AN e " P e L L "

aa A g Ll el A oo W

*fp o
: ‘:::: l)l|ll1]l|¥IIIIII]IIV|I|I|I]III!Il'll|lIIIIIY!I]IIII]IIII|]IYI|I|ll|ll|l'||ll|l|II'IIYT||III|]11(|IIIl|I|II|IIlI|llIlrrr
:_" 3 ph""" 220 200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S14: *C NMR spectrum of compound 6d.
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WNF_gln08/CDC13/1H

Wed Jun 29 11:24 2011

expl Proton

SAMPLE
date Jun 29 2011
samplename WNF_gln-

08
solvent cde13
file
ACQUISITION
instrum n400
probe_ autoX
seqfil s2pul
sfrq 399.918
tn ui
at 2.561
np 32768
aw 6398.0
b 4
tpwr 59
pw 5.5
ai 0.439
az )
tof 368.7
nt 40
ct 12
alock n
gain not used
FLAGS
11 n
in n
ap v
DEC. & VT
an c13
atrq 100.568
homo. n
dpwr 45
dof 0
an non
anm ©
ant 17100
PROCESSING
b 0.40
wtfile
proc e
fn not used
DISPLAY
sp -91.1
wp 3446.6
va 168
sc 0
we 225
hzmm 15.32
is 347.71
rfl 816.2
rfp 0
th 2.9
ins 5.000
0 2.9
1p -89.6
nm ph

NH
£
ﬁw o
o=<ZH C::\_<\:/
7<

VY s f/ffj

Figure S15: *H NMR spectrum of compound 6e.
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WNF_gln08/CDC13/13C

Wed Jun 29 11:25 2011

duration: Oh 5min

exp2 Carbon

SAMPLE
date Jun 29 2011
samplename WNF_gln-

07
solvent cdcl3
file exp
ACQUISITION
instrum md00
probe_ autoX
seqfil s2pul
sfrq 100.569
tn c13
at 1.357
np 65536
sw 24154.6
bs 16
tpwr 59
v 5.7
a1 2.143
az 0
tof 1020.6
nt 2048
ct 80
alock n
gain not used
FLAGS
i1 n
in n
dp ¥
DEC. & VT
dn H1
afrq 399.917
homo n
dpwr 39
dof 0
am vy
dmm w
dmf 9300
14.8
PROCESSING
b 0.80
wefile
proc fr
fn 65536
wexp procplot
DISPLAY
sp -1530.6
wp 24153.9
vs 144
sc 0
we 225
hzmm 107.35
xf1 9274.4
xfp 7743.0
th 2.6
rp 153.9
1p -243.7

nm cde ph

i

SRV RS .G S———— s

TET I ] LT 3 3% 13 % § TA LT ROV I3 L TR T VIS T A L] PR R L T N T L) B T AN I PV L T DT RET TR OGS R kT I R g v G d TT
T T T T T T T T T T T T T T T T T T T T T T T T

220 200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S16: *C NMR spectrum of compound 6e.
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WNF_gln07/CDC13/1H

Wed Jun 29 11:08 2011

expl Proton

SAMPLE
date Jun 29 2011
samplename WNF_gln-

07
solvent cdell
file exp

ACQUISITION
instrum mé00
probe_ autox
seqfil 82pul
sfrq 399.918
tn ui
at 2.561
np 32768
aw 6398.0
bs 4
tpwr 59
oW 5.5
di 0.439
a2 0
tof 368.7
nt 40
ct 12
alock n
gain not used

¥
i1 n
in n
dp X
DEC. & VT
an c13
afrq 100.568
homo n
dpwr 45
dot 0
dan nnn
A e
ant 17100
PROCESSING

b 0.40
wtfile

proc e
fn not used

DISPLAY

sp -200.1
wp 3799.2
vs 162
sc 0
we 225
hzmm 16.89
is 275.94
rfl 799.5
rtp 0
th 2.
ins 10.000
™ 2.2
ip -91.5
nm ph

PRSI o A

Figure S17: *H NMR spectrum of compound 6f.
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WNF_gln08/CDC13/13C

Wed Jun 29 11:25 2011
duration: Oh 5min

exp2 Carbon

SAMPLE
date Jun 29 2011
samplename WNF_gln-

07
solvent cde13
file exp
ACQUISITION
instrum ma00
probe_ autox
seqfil s2pul
sfrq 100.569
tn c13
at 1.357
np 65536
sw 24154.6
bs 16
tpwr 59
v 5.7
a1 2.143
az 0
tof 1020.6
nt 2048
ct 80
alock n
gain not used
FLAGS
i1 n
in n
dp ¥
DEC. & VT
an H1
afrq 399.917
homo n
dpwr 39
dot 0
am vy
dmm w
anf 9300
14.8
PROCESSING
1 0.80
wtfile
proc £t
fn 65536
wexp procplot
DISPLAY
sp -1530.6
wp 24153.9
vs 144
sc 0
we 225
hzmm 107.35
rfl 9274.4
rfp 7743.0
th 2.6
*p 153.9
1p -243.7

NH
o
o
N o
=<NH N —
o
5 Y N\ /
IIIIIIl|l||||(|l|]|ll!|l|IT|IIIIIIIlI[IIfl|ll|l]l|Il]IVll|l|llNllll||llllllll}llll|lIII|IIIllllll[lllllllll[llllllIIl|lI
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S18: *C NMR spectrum of compound 6f.
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WNF_gln09/CDC13/1H

Wed Jun 29 11:35 2011

expl Proton

SAMPLE
date  Jun 29 2011
samplename WNF_gln~

09
solvent cdc13
file

ACQUISITION
instrum m400
probe_ autox
seqfil s2pul
sfrq 399.918
tn H1
at 2.561
np 32768
ow 6398.0
ba ¢
tpwr 59
pw 5.5
a1 0.439
az 0
tof 368.7
nt 40
ct 16
alock n
gain not used

FLAGS

i1 n
in n
dp ¥

DEC. & VT
dn c13
dfrq 100.568
homo n
dpwr 45
dof 0
am nnn
dnm c
dmf 17100

PROCESSING
b 0.40
wtfile
proc fr
fn not used

DISPLAY

sp -200.1
wp 3799.2
va 162
sc 0
we 225
hzmm 16.89
is 380.81
xfl 799.5
zfp 0
th 2.1
ins 5.000
p 3.6
1p -97.3
nm  ph

w Srde f_/f,//

Figure S19: *H NMR spectrum of compound 6g.
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WNF_gln09/CDC13/13C

Wed Jun 29 11:36 2011
duration: Oh 6émin

exp2 Carbon

SAMPLE
date Jun 29 2011
samplename WNF_gln~

09
solvent cdc13
file oxp

ACQUISITION
instrum ne00
probe_ autoX
seqfil s2pul
afrq 100.569
tn c13
at 1.357
np 65536
sw 24154.6
bs 16 NH
tpwr 59
v 5.7 o
ai 2.143 ¢}
az 0 3—?"" o}
tof 1020.6 7
nt 2048
ct 96 NH N
alock n o =< —< >
gain not used o] 0

PLAGS

i1 n 7(
in n
dap y

DEC. & VT
an n
asrq 399.917
homo n
dpwr 39
dot 0
dn yyy
anm w
anf 9300
P 14.8

PROCESSING
1 0.80
wtfile
proc e
fn 65536
woxp procplot

DISPLAY

op -1528.3
wp 24153.9
ve 106
sc o
we 225 Ll L
hzmm 107.35
e 107.38 i TN ’ . bl Iy
rfp 7743.0 N i h i s S
th 6.2 U B IR REUE AN RERES RN R DU I L L S S LN R
= B T T T T T T | T T T L R L R R N L R L R R RN R RN R R
p -235.8
e o 220 200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S19: *C NMR spectrum of compound 6g.
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WNF_gln016/CDC13/13C

Tue Aug 16 15:44 2011

expl Proton

SAMPLE
date Aug 16 2011
samplename WNF_gln-

016
solvent cdel3
file exp

ACQUISITION
instrum md00
probe_ autoX
seqfil s2pul
sfrq 399.918
tn H1
at 2.561
np 32768
8w 6398.0
bs 4
tpwr 59
ow 5.5
dai 0.439
daz 0
tof 368.7
nt 40
ct 28
alock n
gain not used

FLAGS
i1 n
in n
dp - 4
DEC. & VT
dn ci3
dfrq 100.568
homo n
dpwr 45
dof 0
dm nnn
dmm c
dmf 17100
PROCESSING

1b 0.40
wtfile

proc £t
£n not used

DISPLAY

sp -0.1
wp 3999.1
vs 88
sc 0
we 225
hzmm 17.77
is 531.09
xfl 799.5
xfp 0
th 2.9
ins 2.000
» 9.5
1ip -108.7
nm ph

H H\/\)OJ\
g Q
(e}
y |
P, T Au\lk
l | T T T T | T T T T l T T T T I T T T T I T T T T l T T T T lﬁ T T
9 8  § 6 5 4 3 ppm

Figure S20: *H NMR spectrum of benzyl 4-formamidobutanoate.
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WNF_gln016/CDC13/13C

Tue Aug 16 15:46 2011
duration: 2h 38min

exp2 Carbon

SAMPLE
date Aug 16 2011
samplename WNF_gln-

o016
solvent cdcll
file

ACQUISITION
instrum mé00
probe_ autoX
seqfil s2pul
sfrq 100.569
tn €13
at 1.357
np 65536
sw 24154.6
bs 16
tpwr 59
pw 5.7
a1 2.143
az 1
tof 1020.6
nt 2048
ct 1568
alock n
gain not used

PLAGS
i1 n
in n
dp b
DEC. & VT
dn H1
dfrq 399.917
homo n
dpwr 39
dot o
dm yyy
drem w
anf 9300
P 14.8
PROCESSING

1b 0.80
wtfile

proc £t
£n 65536
‘wexp procplot

DISPLAY

sp ~-1523.8
wp 24153.9
vs 87
sc 0
we 225
hzmm 107.35
rfl 9267.5
rfp 7743.0
th 68.3
n 158.7
ip -220.1
am cdc ph

: J o

IIIIII][!IIllllll[IlllIIlll|Il|l|||ll]lll1|’l|l|]|l||||l1||lll|[ll1||llll[l|ll[lll|'lIll[I!Illl|lI]llII]lI||||IIIIIII][11
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Figure S21: **C NMR spectrum of benzyl 4-formamidobutanoate.

20 0 ppm
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WNF_gln016/CDC13/13C
Tue Aug 16 17:33 2011
expl Proton

date Aug 16 2011
samplename WNF_gln-
016

solvent cdclld
file

ACQUISITION
instrum =400
probe_ autoX
seqfil s2pul
sfrq 399.918
[ ul
at 2.561
np 32768
- 6398.0
bs ‘
tpwr 59
oW 5.5
a1 0.439
az 0
tof 368.7
nt 40
ct 12
alock n
gain not used

YLAGS

11 n
in n
& ¥

DEC. & VT
an c13
arrq 100.568
homo n
dpwr: 45
dof 0
an ann
@rm c
dnt 17100

PROCESSING
i 0.40
wteile
proc £c
£n not used

DISPLAY

L ~200.1
wp 3599.2
va 162
sc 0
we 225
hzmm 16.00
is 1312.28 | e B Y
rel 799.5
xfp 0 8
th 2.1
ins 2.000
0 -4.7
ip -69.1
o= ph

Figure S$22: *H NMR spectrum of compound 7.
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WNF_gln016/CDC13/13C

Tue Aug 16 17:33 2011

duration: 2h 9min

exp2 Carbon

SAMPLE
date Aug 16 2011
samplename WNF_gln~

016
solvent cdel3
file

ACQUISITION
instrum ma00
probe_ autox
soqfil #2pul
sfrq 100.569
tn c13
at 1.357
np 65536
W 24154.6
bs 16
tpwr 59
oW 5.7
ai 2.143
az o
tof 1020.6
nt 2048
ct 2048
alock n

gain not used
FLAGS

i1 n
in n
ap ¥
DEC. & VT
dn H1
dfrq 399.917
homo n
apwr 39
dot 0
dam yyy
drm w
dnf 9300
PP 14.8
PROCESSING
1b 0.80
wtfile
proc fr
fn 65536
procplot
DISPLAY
ap -1523.2
wp 24153.9
vs 80
ac 0
we 225
hzmm 107.35
xf1 9267.0
rfp 7743.0
th 2.1
w 157.6
1p -219.2
nm cdc ph

(el

=z,
o
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Figure S23: *C NMR spectrum of compound 7.
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WNF_gln_11/CDC13/1H

Fri Aug 5 10:34 2011

expl Proton

SAMPLE
date Aug 5 2011
samplename WNF_gln-~

~11
solvent cdcl3
file exp

ACQUISITION
instrum mé00
probe_ autoX
seqfil 82pul
sfrq 399.918
tn H1
at 2.561
np 32768
oW 6398.0
bs 4
tpwr 59
oW 5.5
di 0.439
daz 0
tof 368.7
nt 40
ct 16
alock n
gain not used
FLAGS
i1 n
in n
dp y
DEC. & VT
dn c13
atrq 100.568
homo n
dpwr 45
dof 0
dam nnn
dmm c
dmf 17100
PROCESSING
1b 0.40
wtfile
proc fr
fn not used
DISPLAY

sp ~200.1
wp 3999.1
ve 162
se 0
we 225
hzmm 17.77
in 206.36
xfl 789.7
xfp 0
th 5.8
ins 2.000
p -14.0
1p -95.2
nm ph

Figure S24: *H NMR spectrum of compound 8.
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WNF_gln_11/CDC13/13C

Fri Aug 5 10:35 2011
duration: Oh 21lmin

exp2 Carbon

SAMPLE
date Aug 5 2011

samplename WNF_gln~

11
solvent cdcl3
file exp
ACQUISITION
instrum md00
probe_ autoX
seqfil s2pul
sfrq 100.569
tn c13
at 1.357
np 65536
8w 24154.6
bs 16
tpwr 59
pw 5.7
da1i 2.143
daz o
tof 1020.6
nt 2048
ct 336
alock n
gain not used
FLAGS
i1 n
in n
Y
DEC. & VT
dn H1
dfrq 399.917
homo n
dpwr 39
dof o
dm yYyy
dmm w
dnf 9300
PP 14.8
PROCESSING
1b 0.80
wtfile
proc £t
£fn 65536
procplot
DISPLAY
sp -1536.5
wp 24153.9
vs 103
8c 0
we 225
hzmm 107.35
rfl 9280.3
rfp 7743.0
th 68.3
w 140.0
1p -211.1

nm cdc ph

th
(0] N (0]
o) U
l H\/\)OJ\
) l g A . L’ l
Ill]lll]l]l]llllI]I|||||||l|||||Illll'll][llll"l|||[||||]l|V|I|||||||||I||‘|]|||lll|‘I[lllllllll]lll1]llIl"l]lll[l][[]rr
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Figure S25: *C NMR spectrum of compound 8.
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WNF_gln014/CDC13/1H

Wed Aug 10 15:55 2011 Ph
expl Proton
SAMPLE (@] o N o
date Aug 10 2011
samplename WNF_gln~ s
014 N = O
solvent cdcl3 H
file exp N O H
ACQUISITION
instrum md00 O
probe_ autoX
seqfil s2pul
sfrq 399.918
tn H1
at 2.561
np 32768
sw 6398.0
bs 4
tpwr 59
pw 5.5
a1 0.439
az 0
tof 368.7
nt 40
ct 24
alock n
gain not used
FLAGS
i1 n
in n
dp y
DEC. & VT
dn c13
dfrq 100.568
homo n
dpwr 45
dof 0
dm nnn
Amm c
damf 17100
PROCESSING
1b 0.40
wtfile
proc e _/ 4
£fn not used
DISPLAY
sp -200.3
wp 3999.1
vs 81
sc 0
we 225
hzmm 17.77
is 399.01 T T T T T T T T T T { TN SR T T
rfl 821.2 ] T | —I
rfp 0 9 8 b 6
th 5.8
ins 3.000
P 23.1
ip -103.3
nm ph

Figure S$26: *H NMR spectrum of compound 9.
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WNF_gln014/CDC13/13C

Wed Aug 10 15:57 2011
duration: 1h 1lmin

exp2 Carbon

SAMPLE
date Aug 10 2011
samplename WNF_gln-

014
solvent cdcl3
file

ACQUISITION
instrum md00
probe autoX
seqfil s2pul
sfrq 100.569
tn c13
at 1.357
np 65536
sw 24154.6
bs 16
tpwr 59
pw 5.7
dai 2.143
az 0
tof 1020.6
nt 2048
ct 976
alock n
gain not used

FLAGS
i1 n
in n
dp y
DEC. & VT
dn H1
dfrq 399.917
homo n
dpwr 39
dof o
dm vy
drm w
dnmf 9300
»p 14.8
PROCESSING

1b 0.80
wtfile

proc £t
fn 65536
wexp procplot

DISPLAY

sp -1524.8
wp 24153.9
ve 92
sc 0
we 225
hzmm 107.35
rfl 9268.6
rfp 7743.0
th 68.3
rp -148.7
1p -258.0
nm cdc ph

o \]\/\j
l':}\/\)O'l\
Kr( OH
(0]
|l il ' - J e
lllllll[llll]llll]lll||llll|l|lllllll[lll‘Illll]llll]l|ll[IIII]I‘II!]IIII]’III[lIl[lllll[‘ll']llll|ll!|lllll]lllllll!l]ll
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Figure S27: *C NMR spectrum of compound 9.

0 ppm
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WNF_gln016/CDC13/13C

Tue Aug 16 22:09 2011

expl Proton

SAMPLE

date Aug 16 2011
samplename WNF000_~

gln016
solvent cdcl3
file exp

ACQUISITION
instrum mé00
probe_ autox
seqfil 82pul
sfrq 399.918
tn H1
at 2.561
np 32768
sw 6398.0
bs 4
tpwr 59
pw 5.5
dai 0.439
daz o
tof 368.7
nt 40
ct 40
alock n
gain not used
FLAGS
i1 n
in n
dp Y
DEC. & VT
dn c13
dafrq 100.568
homo n
dpwr 45
dof 0
dm nnn
dmm c
damf 17100
PROCESSING
1b 0.40
wtfile
proc ft
fn not used
DISPLAY

sp -200.3
wp 4798.9
vs 91
sc I
we 225
hzmm 21.33
is 365.28
xfl 798.2
rfp 0
th 22.1
ins 3.000
rp -10.4
1p -75.6
nm ph

11 10 9 8 7 6 5 4 3 2 1 ppm
L T L T 1 T 1 : J — T 1 P ' 1 T JL T 1 T 1 1 1 r 1 | r L T I
1.00 0.83 2.18 5.65 3.53 1.10 3.12
9.06 4.99 2.92 6.10 1.00 3.00

Figure S27: *H NMR spectrum of compound 10.
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WNF_gln016/CDC13/13C
Tue Aug 16 22:12 2011
duration: 12h 40min
exp2 Carbon
SAMPLE
date Aug 16 2011 Ph
samplename WNF_gln-
016
solvent cdell
file oxp o) o N o
ACQUISITION
instrum md00 R
probe_ autoX N H (o]
seqfil 82pul H(N \/\)J\
sfrq 100.569 N
tn c13 H
at 1.357 O O‘
np 65536
- 24154.6
bs 16
tpwr 59
oW 5.7
dai 2.143
az 0
tof 1020.6
nt 12000
ct 11104
alock n
gain not used
FLAGS
i1 n
in n
dp ¥
DEC. & VT
dan H1
dfrq 399.917
homo n
apwr 39
dof o
dm vy
Amm. w
Aamf 9300
PP 14.8
PROCESSING
1b 0.80
wtfile
proc £t
fn 65536
wexp procplot
DISPLAY
sp ~-1517.9
wp 24153.9
ve 375
sc o
we 225
hzmm 107.35
rel 1518.6 o - .Mm PUBW VPO | y \ 1 "
rtp ) b ks
th 68.3 LINLE LI L L L T TTT T
& siv i | T T T | T | T | T | L | TITT T T TTIT I TorT T LN R RN RN RN RN R
:: te o . 220 200 180 160 140 120 100 80 60 40 20 0 ppm

Figure S28: *C NMR spectrum of compound 10.
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