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General Procedures. All reactions were performed in oven-dried or flame-dried round bottomed
flasks or modified Schlenk (Kjeldahl shape) flasks. The flasks were fitted with rubber septa and
reactions were conducted under a positive pressure of argon. Stainless steel syringes or cannulae
were used to transfer air- and moisture-sensitive liquids. Where necessary (so noted), solutions were
deoxygenated by argon purging for a minimum of 10 min. Flash column chromatography was
performed as described by Still et al. using silica gel (60-A pore size, 4063 um, 4-6% H,O content,
Zeochem).' Analytical thin—layer chromatography was performed using glass plates pre-coated with
0.25 mm 230400 mesh silica gel impregnated with a fluorescent indicator (254 nm). Thin layer
chromatography plates were visualized by exposure to ultraviolet light and/or by exposure to an
ethanolic phosphomolybdic acid (PMA), an acidic solution of p-anisaldehyde (Anis), an aqueous
solution of ceric ammonium molybdate (CAM), an aqueous solution of potassium permanganate
(KMnOy) or an ethanolic solution of ninhydrin followed by heating (<1 min) on a hot plate (~250 °C).
Organic solutions were concentrated on Biichi R-200 rotary evaporators at ~10 torr (house vacuum)
at 25-35 °C, then at ~0.5 torr (vacuum pump) unless otherwise indicated.

Materials. Commercial reagents and solvents were used as received with the following exceptions:
dichloromethane, diethyl ether, tetrahydrofuran, acetonitrile, toluene, methanol, triethylamine, and
pyridine were purchased from J.T. Baker (Cycletainer™) and were purified by the method of Grubbs
et al. under positive argon pressure.” Copper thiophene 2-carboxylate (CuTC), a tan colored solid,
was purchased from Matrix Inc. and was used as received. Chlorosulfonyl isocyanate was purchased
from TCI and was used as received. Sodium Amalgam was freshly prepared before use.’ The
molarity of sec-butyllithium solutions were determined by titration using diphenylacetic acid as an
indicator (average of three determinations).” The molarity of DMDO” solutions were determined by
titration using triphenylphosphine with *'P NMR analysis.

Instrumentation. Proton (‘H) and carbon (>C) nuclear magnetic resonance spectra were recorded
with Varian inverse probe 500 INOVA and Varian 500 INOVA spectrometers. Proton nuclear
magnetic resonance ('H NMR) spectra are reported in parts per million on the & scale and are
referenced from the residual protium in the NMR solvent (CDCls: 6 7.24 (CHCls), Toluene-ds: & 2.09
(Toluene-d;); CD;OD: & 3.31 (CHD,OD), Pyridine-ds: 6 8.74 (Pyridine-ds), DMSO-ds: & 2.50
(DMSO-ds)). Data is reported as follows: chemical shift [multiplicity (s = singlet, d = doublet, t =
triplet, ¢ = quartet, st = sextet, sp = septet, m = multiplet, app = apparent, br = broad), coupling
constant(s) in Hertz, integration, assignment. Carbon-13 nuclear magnetic resonance (°C NMR)

''W. C. Still, M. Kahn and A. Mitra, J. Org. Chem., 1978, 43, 2923-2925.

ZA.B. Pangborn, M. A. Giardello, R. H. Grubbs, R. K. Rosen and F. J. Timmers, Organometallics, 1996,15, 1518-1520.
* Sodium amalgam (5% wt) was prepared according to: W. R. Brasen and C. R. Hauser, Org. Synth., 1954,34,56-57.
*W. G.Kofron and L. M. Baclawski, J. Org. Chem.,1976,41, 1879-1880.

> For the preparation of DMDO, see: R. W. Murray and M. Singh, Org. Synth., 1997,74,91-96.
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spectra are reported in parts per million on the § scale and are referenced from the carbon resonances
of the solvent (CDClj3: & 77.23, Toluene-ds: 6 20.40, CDsOD: 6 49.15, Pyridine-ds: 8 150.35, DMSO-
de: 0 39.51). Data is reported as follows: chemical shift. Infrared data (IR) were obtained with a
Perkin-Elmer 2000 FTIR and are reported as follows: [frequency of absorption (cm™), intensity of
absorption (s = strong, m = medium, w = weak, br = broad)]. Optical Rotation was recorded on a
Jasco P-1010 Polarimeter (chloroform, Aldrich, Chromosolv Plus 99.9%; methanol, Aldrich,
Chromosolv Plus 99.9%; pyridine, purified by the method of Grubbs et al.?). Chiral HPLC analysis
was performed on an Agilent Technologies 1100 Series system. Semi-preparative HPLC was
performed on a Waters system with the 1525 Binary HPLC Pump, 2489 UV/Vis Detector, SFO
System Fluidics Organizer, and 2767 Sample Manager components. The structures of (-)-1, (-)-2, (-
)-4, (+)-19, (+)-21, and (+)-26 were obtained at the X-ray crystallography laboratory of the
Department of Chemistry, Massachusetts Institute of Technology, with the assistance of Mr. Justin
Kim. We are grateful to Dr. Li Li for obtaining the mass spectrometric data at the Department of
Chemistry’s Instrumentation Facility, Massachusetts Institute of Technology. High-resolution mass
spectrometric data (HRMS) were recorded on a Bruker APEXIV 4.7 t FT-ICR-MS spectrometer
using electrospray ionization (ESI) source or direct analysis in real time (DART) ionization source.

Positional Numbering System. In assigning the 'H and >C NMR data of all intermediates en route
to our total synthesis of (—)-1 through (—)-6 we have employed a uniform numbering system consistent
with that of the final targets.

R2; O
RO, NB’(3 R'=H,R2=Me, R®=H,R*=H  (-)-agelastatin A (1)
6~ N~ R'=H,R2=Me, R®=Br,R*=H (-)-agelastatin B (2)
H |_||?1 R'=0OH,R2=Me, R®=H,R*=H (-)-agelastatin C (3)
Br N 5 SN-H R'=H,R2=H,R®=H,R*=H (-)-agelastatin D (4)
1%)_«0 R'=H, R2=Me, R®=H, R* = Me (-)-agelastatin E (5)
R 15/11 5 R'=H,R2=H,R®=Br,R*=H (-)-agelastatin F (6)
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(+)-(R)-Dimethyl-2-(1H-pyrrol-1-yl)succinate (22):°

To a solution of (-)-dimethyl D-aspartate hydrogenchloride’ (S1, 20.0 g, 101 mmol, 1 equiv)
in water (153 ml) at 23 °C was added 1,2-dichloroethane (153 mL) via syringe followed by 2,5-
dimethoxytetrahydrofuran (13.1 mL, 101 mmol, 1.00 equiv), and the resulting mixture was heated to
80 °C. After 2 h, the brown reaction mixture was cooled to 23 °C, and the aqueous layer was
separated and was extracted with dichloromethane (3 x 150 mL). The combined organic layers were
dried over anhydrous sodium sulfate and were concentrated under reduced pressure. The brown
residue was purified by flash column chromatography (silica gel: diam. 6 cm, ht. 15 cm; eluent: 50%
diethyl ether in hexanes) to afford pyrrole (+)-22 (17.9 g, 84%) as colorless oil.

Pyrrole (+)-22 was found to be 99% ee by chiral HPLC analysis [Welk-O (S,S); 3 mL/min;
2% isopropanol in hexanes; fr(major) = 4.5 min, fg(minor) = 5.2 min]. (+)-22 could be stored for
greater than a month as a solution frozen in benzene at -8 °C without any erosion of enantiomeric
excess.

'H NMR (500 MHz, CDC}, 21 °C): 8 6.69 (t, J = 2.2 Hz, 2H, C;;H, Ci3H), 6.15 (t, J = 2.1
HZ, 2H, C14H, C15H), 5.11 (dd, J = 79, 6.8 HZ, lH,
C-H), 3.71 (s, 3H, OCH3), 3.66 (s, 3H, OCH3), 3.26 (dd,
J=16.8, 8.0 Hz, 1H, C¢H,), 2.92 (dd, J = 16.7, 6.8 Hz,
1H, CeHp).

BC NMR (125.8 MHz, CDCl;, 21 °C): d 170.4, 170.0, 120.1, 109.2, 57.8, 53.0, 52.2, 37.5.

FTIR (neat) cm': 3643 (m), 3466 (m), 3103 (m), 2956 (s), 1739 (br-s),
1557 (w), 1490 (s), 729 (s).

HRMS (DART) (m/z): calc’d for CoH14NNaOy, [M+Na]": 212.0917
found: 212.0911.

[a]p > +71.3 (¢ 0.37, CHCL;).

TLC (25% ethyl acetate in hexanes), Rf: 0.50 (CAM, UV).

¢ For a previous report of the synthesis of (-)-22 in 99% ee, see: C. W. Jefford, F. de Villedone de Naide and K. Sienkiewicz,
Tetrahedron: Asymmetry, 1996,7, 1069-1076.

7 (-)-Dimethyl D-aspartate hydrochloride (S1) can be purchased from commercial sources. Additionally, we prepared S1 from (-)-D-
aspartic acid in 99% yield on greater than 35 gram scale according to the following procedure: P. Gmeiner, P. L. Feldman, M. Y. Chu-
Moyer and H. Rapoport, J. Org. Chem., 1990, 55, 3068-3074.
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(+)-(R)-Dimethyl 2-(2-bromo-1H-pyrrol-1-yl)succinate (23):

N-Bromosuccinimide (NBS, 13.7 g, 77.0 mmol, 1.00 equiv) was added as solid in one portion
to a solution of pyrrole (+)-22 (16.2 g, 77.0 mmol, 1 equiv) and 2,6-di-tert-butyl-4-methylpyridine
(DTBMP, 17.3 g, 84.0 mmol, 1.10 equiv) in tetrahydrofuran (385 mL) at 0 °C. After 1 h, the clear
colorless reaction mixture was quenched with a mixture of saturated aqueous sodium thiosulfate
solution and saturated aqueous sodium bicarbonate solution (1:1, 200 mL). The solution was diluted
with ethyl acetate (800 mL) and water (800 mL), and the layers were separated. The aqueous layer
was extracted with ethyl acetate (2 x 800 mL), and the combined organic layers were dried over
anhydrous sodium sulfate and were concentrated under reduced pressure. The sample of the crude
colorless residue was purified by flash column chromatography (silica gel: diam. 9 cm, ht. 17 cm;
eluent: 10% ethyl acetate in hexanes) to afford bromopyrrole (+)-23 (20.6 g, 92%) as a colorless oil.

Bromopyrrole (+)-23 was found to be 99% ee by chiral HPLC analysis [Welk-O (R,R); 3
mL/min; 2% isopropanol in hexanes; fr(major) = 3.5 min, fg(minor) = 4.1 min]. While neat (+)-23 is
sensitive toward long term storage, it could be stored for greater than a month as a solution frozen in
benzene at -8 °C without any C;3—>C,4 bromine migration.

'"H NMR (500 MHz, CDC}, 21 °C): 8 6.74 (ddd, J = 3.1, 1.9, 0.2 Hz, 1H, C,;H), 6.18-6.16
(m, 2H, C14H, C;sH), 5.38 (t, J = 7.2 Hz, 1H, C;H), 3.73
(s, 3H, OCH3), 3.67 (s, 3H, OCH3), 3.27 (dd, J = 16.8,
7.5 Hz, 1H, C¢H,), 2.92 (dd, J = 16.8, 7.0 Hz, 1H,

CoHy).
3C NMR (25.8 MHz, CDC}, 21 ): 8 170.3, 169.8, 120.6, 111.7, 110.6, 102.1, 56.2, 53.3,
52.4,37.2.
FTIR (neat) cri': 3654 (w), 3468 (w), 3130 (m), 2954 (s), 1739 (br-s),

1437 (s), 1010 (s), 709 (s).

HRMS (ESI) (m/z): calc’d for CoH ,BrNNaO,, [M+Na]": 311.9842
found: 313.9847.

[a]p > +65.9 (¢ 1.06, CHCLs).

TLC (25% ethyl acetate in hexanes) Rf: 0.42 (CAM, UV).
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(H)-(R)-Dimethyl 2-(2-bromo-S-carbamoyl-1H-pyrrol-1-yDsuccinate (24):

Chlorosulfonyl isocyanate (4.28 mL, 49.0 mmol, 1.05 equiv) was added slowly via syringe to
a solution of bromopyrrole (+)-23 (13.6 g, 46.8 mmol, 1 equiv) in acetonitrile (235 mL) at 0 °C.
After 1 h, anhydrous powdered sodium phosphate monobasic (28.2 g, 235 mmol, 5.00 equiv)
followed by freshly prepared sodium amalgam (5%-Na, 110 g, 239 mmol, 5.11 equiv) were added as
solids to the reaction mixture. After 1h, the reaction mixture was diluted with ethyl acetate (800 mL),
and silica gel (400 mL) was added to the reaction mixture. The resulting slurry was filtered through a
plug of silica gel (diam. 9 cm, ht. 8 cm; eluent: ethyl acetate). The filtrate was concentrated under
reduced pressure, and the residue was purified by flash column chromatography (silica gel: diam. 9
cm, ht. 15 cm; eluent: 50% ethyl acetate in hexanes) to afford (+)-24 (12.7 g, 82%) as white solid.
Pyrrole (+)-24 could be stored for greater than a month as a solution frozen in benzene at -8 °C.
Exposure of (+)-24 to alcoholic solvents, namely methanol, or base results in rapid lactamization and
erosion of enantiomeric excess.

'H NMR (500 MHz, CDCE, 21 °C)®: § 6.69 (br-d, J=3.9 Hz, 1H, C;sH), 6.23 (d, J = 4.1 Hz,
1H, C14H), 5.78 (br-s, 2H, NoH,), 5.78 (br-s, 1H, C;H)’,
3.69 (s, 3H, OCH3), 3.65 (s, 3H, OCHs), 3.59 (br-d, J =
14.4 Hz, 1H, C¢H,), 2.89 (br-dd, J = 16.4, 6.3 Hz, 1H,
CeHp).

BC NMR (125.8 MHz, CDCL, 21 °C)*: 8 171.2, 169.5, 162.5, 125.2, 115.1, 111.7, 111.7°, 56.8,
53.0, 52.3, 37.3.

FTIR (neat) cm ' 3359 (m), 3191 (m), 2953 (m), 1740 (s), 1660 (m), 1602
(m), 1534 (w), 1438 (s), 1413 (m), 1272 (m), 1011 (m)
751 (m).

HRMS (DART) (m/z): calc’d for C11H14B1‘N205, [M+H]+Z 333.0081
found: 333.0074.

[a]p > +74.0 (¢ 1.25, CHCL).

M.p.: 45-49 °C.

TLC (33% in hexanes in ethyl acetate) Rf:  0.44 (CAM, UV).

8 . .
Resonances at 21 °C are broadened due to atropisomerism.

? Resonance is obscured due to line broadening. At higher temperature in toluene-dg the signals are resolved; however, atropisomerism
persist for *C NMR. 'H NMR (500 MHz, Toluene-dj, 80 °C) & 6.30 (br-s, 1H, C,H), 6.27 (dd,J = 4.1, 1.1 Hz, 1H, C,;H), 6.01 (dd, J =
4.1 0.6 Hz, 1H, C,H), 5.40 (br-s, 2H, N,H,), 3.66 (dd, J = 16.5, 6.7 Hz, 1H, CH,), 3.37 (s, 3H, OCH,), 3.36 (s, 3H, OCH,), 2.86 (dd,
J=16.6,65 Hz, 1H, CH,). 3C NMR (125.8 MHz, Toluene-d;, 80 °C; Minor rotamer resonances denoted by *) § 170.7, 169.2, 162.9,
126.8, 115.1%, 114.9%, 114.8, 114.6*, 112.2*, 112.0*%, 111.6, 111.4*, 1109 (br), 57.1 (br), 52.3, 52.1*, 51.7*%, 51.5, 51.3%,37.9%,37.7,
37.5%.
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(H)-Methyl-2-((3R,4R)-6-bromo-3-methoxy-1-0x0-1.2.3.4-tetrahydropyrrolo[1.2-a]pyrazin-4-yl)-
acetate (21):

Anhydrous methanol (377 mL, cooled to —20 °C) was added to a 2L flask charged with (+)-24
(12.5 g, 37.7 mmol, 1 equiv) at —20 °C followed immediately by sodium borohydride (7.12 g, 188
mmol, 5.00 equiv) as a solid in one portion (Note: Significant gas evolution was observed. The
internal temperature remained below —10 °C). After 20 minutes, acetone (41.0 mL, 566 mmol, 15.0
equiv) was added slowly via syringe to the reaction mixture. After 10 min, the reaction mixture was
diluted with methanol (1L, —20 °C), and a solution of p-toluenesulfonic acid hydrate (TsOH*H,O,
43.0 g, 226 mmol, 6.00 equiv) in methanol (100 mL) was added slowly via cannula over a 10 min
period, while maintaining an internal temperature of —20 °C. The resulting mixture (pH = 3) was
allowed to slowly warm to 23 °C. After 15 h, the reaction mixture was basified with saturated
aqueous sodium bicarbonate solution (pH = 7) and was concentrated under reduced pressure to a
volume of approximately 200 mL. The resulting mixture was partitioned between dichloromethane
(750 mL) and saturated aqueous sodium bicarbonate solution (750 mL). The layers were separated,
and the aqueous layer was extracted with dichloromethane (4 x 750 mL). The combined organic
layers were dried over anhydrous sodium sulfate, and were concentrated under reduced pressure to
provide a white solid residue. This solid was purified by flash column chromatography (silica gel:
diam. 5 cm, ht. 12 cm; eluent: 25% hexanes in ethyl acetate) to afford the bicycle (+)-21 (10.8 g,
90%) as white crystalline solid.

Bicycle (+)-21 was found to be 99% ee by chiral HPLC analysis [Chiralpak AD-H; 0.54
mL/min; 21% isopropanol in hexanes; fr(major) = 16.2 min, fg(minor) = 11.6 min]. Crystals of the
bicycle (+)-21 suitable for X-ray diffraction were obtained from methanol. For a thermal ellipsoid
representation of the bicycle (+)-21, see page S38.

'"H NMR (500 MHz, CDC}, 21 °C): 8 7.73 (br-d, J = 4.4 Hz, 1H, NoH), 6.94 (d, J = 4.1 Hz,
1H, C;sH), 6.29 (d, J= 4.1 Hz, 1H, C1;H), 4.84 (dd, J =
9.8, 3.5 Hz, 1H, C-H), 4.80 (dd, J = 4.8, 1.5 Hz, 1H,
CsH), 3.73 (s, 3H, OCH3), 3.37 (s, 3H, OCHj), 2.75 (dd,
J=17.0,10.8 Hz, 1H, C¢H,), 2.65 (dd, J = 17.0, 3.6 Hz,

1H, C¢Hy).

BC NMR (25.8 MHz, CDC}, 21 C): § 170.2, 159.7, 123.5, 115.3, 113.2, 106.3, 84.7, 55.2,
53.6, 52.5, 36.6.

FTIR (neat) cm': 3226 (br-m), 2952 (m), 1736 (s), 1669 (s), 1553 (m),
1423 (s), 1384 (w), 1319 (m), 1088 (m).

HRMS (ESI) (m/z): calc’d for C;1H;3BrN;NaOg, [M+Na]: 317.0131,
found: 317.0135.

[a]p > +128.1 (¢ 0.61, CHCl5).

M.p.: 156-157 °C.

TLC (25% hexanes in ethyl acetate), Rf: 0.31 (CAM, UV).
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(H)-S-p-Tolyl-2-((3R,4R)-6-bromo-3-methoxy-1-0x0-1.2.3.4-tetrahydropyrrolo[1.2-a]pyrazin-4-
yDethanethioate (26):

Trimethyl aluminum (2 M in toluene, 30.7 mL, 61.5 mmol, 5.00 equiv) was added slowly via
syringe to a solution of 4-methylbenzenethiol (7.80 g, 61.5 mmol, 5.00 equiv) in dichloromethane
(123 mL) at 0 °C. After 40 min, a pre-cooled solution (0 °C) of bicycle (+)-21 (3.90 g, 12.3 mmol, 1
equiv) in dichloromethane (90 mL) was added via cannula. After 16 h, the light yellow reaction
mixture was diluted with saturated aqueous potassium sodium tartrate solution (360 mL) and
saturated aqueous sodium bicarbonate solution (250 mL). After 1h, the layers were separated and the
aqueous layer was extracted with dichloromethane (3 x 250 mL). The combined organic layers were
dried over anhydrous sodium sulfate and were concentrated under reduced pressure to afford an
opaque white oil. The residue was purified by flash column chromatography (silica gel: diam. 5 cm,
ht. 14 cm; eluent: 50% ethyl acetate in hexanes) to afford thioester (+)-26 (4.8 g, 92%) as white
crystalline solid. Crystals of the thioester (+)-26 suitable for X-ray diffraction were obtained from
isopropanol. For a thermal ellipsoid representation of the thioester (+)-26, see page S42.

'"H NMR (500 MHz, CDCE, 21 °C): 8 8.01 (br-d, J = 4.6 Hz, 1H, NoH), 7.30 (app-d, J = 8.1
Hz, 2H, SAr-o-H), 7.24 (d, J = 7.9 Hz, 2H, SAr-m-H),
6.95 (d, J = 4.1 Hz, 1H, C;sH), 6.30 (d, J = 4.1 Hz, 1H,
Ci;H), 4.89 (app-dd, J = 10.4, 3.5 Hz, 1H, C;H), 4.79
(dd, J= 4.8, 1.5 Hz, 1H, CsH), 3.33 (s, 3H, OCH3), 3.09
(dd, J=16.6, 10.5 Hz, 1H, C¢H,), 2.98 (dd, J = 16.6, 3.5
Hz, 1H, C¢Hp), 2.37 (5, 3H, SArCH3).

C NMR (125.8 MHz, CDCl, 21 °C): 0 194.9, 159.9, 140.6, 134.6, 130.5, 123.5, 123.0, 115.4,
113.2, 106.4, 83.6, 55.3, 53.7, 45.1, 21.6.

FTIR (neat) cm': 3216 (s), 3094 (m), 2931 (s), 2248 (w), 1670 (br-s),
1553 (s), 1423 (s), 1318 (s), 1087 (s), 733 (s).

HRMS (DART) (m/z): calc’d for C7H sBrN,O;S, [M+H]": 409.0216,
found: 409.0212.

[a]p > +97.8 (¢ 0.3, CHCL;).

M.p.: 133-135 °C (dec.).

TLC (25% hexanes in ethyl acetate), Rf: 0.42 (CAM, UV).
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(0} Me. .Me
)j\ formalin NJ\N
+ Me. ,Me
NN ——
H H 100 °C, 2d N
Me CeH4-p-Me
70%
S2 S3 S4

1.3-Dimethyl-5-(p-tolyl)-1.3.5-triazinan-2-one (S4):

p-Toluidine (S2, 12.2 g, 113 mmol, 1.00 equiv) was added as a solid to a solution of N,N'-
dimethylurea (S3, 10.0 g, 113 mmol, 1 equiv) in formalin (37% wt in water, 18.4 ml, 227 mmol, 2.00
equiv) at 23 °C, and the resulting suspension was heated to 100 °C. After 2 d, the reaction mixture
was allowed to cool to 23 °C, and was partitioned between dichloromethane (500 mL) and water (500
mL). The layers were separated, and the aqueous layer was extracted with dichloromethane (3 x 100
mL). The combined organic layers were dried over anhydrous sodium sulfate, and were concentrated
under reduced pressure. The solid residue was purified by crystallization from hot hexanes to afford
triazone S4 (17.4 g, 70%) as a tan crystalline solid.

"H NMR (500 MHz, CDCls, 21 °C): § 7.06 (d, J= 8.5 Hz, 2H, NAr-o-H), 6.89 (d, /= 8.5 Hz,
2H, NAr-m-H), 4.60 (s, 4H, NCH,N, NCH,N), 2.85 (s,
6H, NCH3, NCH3), 2.27 (s, 3H, NArCH3).

BC NMR (125.8 MHz, CDCl;, 21 °C): 155.9, 145.6, 132.0, 129.7, 119.2, 67.1, 32.1, 20.4.

FTIR (neat) cm': 3029 (s), 2872 (s), 1638 (s), 1513 (s), 1451 (m), 1403
(m), 1294 (m), 1197 (m), 1093 (w).

HRMS (ESI) (m/z): calc’d for C,H7N3NaO, [M+Na]": 242.1264,
found: 242.1275.

M.p.: 79-82 °C.

TLC (10% ethyl acetate in hexanes), Rf: 0.80 (CAM, UV).
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1-Methyl-5-(p-tolyD)-3-((tricyclohexylstannyl)methyl)-1.3.5-triazinan-2-one (27):

To a solution of triazone S4 (10.0 g, 46.0 mmol, 1 equiv) in tetrahydrofuran (400 mL) at -78
°C was added sec-butyllithium (1.4 M in cyclohexane, 34.5 mL, 48.0 mmol, 1.05 equiv) rapidly via
cannula. After 10 min, the resulting bright orange mixture was added via cannula over a 15 min
period to a solution of tricyclohexyltin chloride (20.3 g, 50.0 mmol, 1.10 equiv) in tetrahydrofuran
(400 mL) at =78 °C. After 1.5 h, saturated aqueous ammonium chloride solution (100 mL) was added
via syringe, and the resulting mixture was concentrated under reduced pressure. The residue was
partitioned between dichloromethane (800 mL) and water (800 mL). The layers were separated, and
the organic layer was washed with brine (800 mL), was dried over anhydrous sodium sulfate, and
was concentrated under reduced pressure. The crude residue absorbed onto silica gel was purified by
flash column chromatography (silica gel: diam. 6 cm, ht. 15 cm; eluent: hexanes then 10% ethyl
acetate in hexanes) to afford stannyltriazone 27 (12.1 g, 45%) as a white solid.

'"H NMR (500 MHz, CDC}, 21 °C): 8 7.07 (dd, J = 8.7, 0.7 Hz, 2H, NAr-0-H), 6.89 (d, J =
8.5 Hz, 2H, NAr-m-H), 4.60 (s, 2H, NCH,N), 4.58 (s,
2H, NCH;N), 2.85 (s, 3H, NCH3), 2.78 (t, J = 12.2 Hz,
2H, NCH,Sn), 2.27 (s, 3H, NArCHj), 1.82-1.74 (m, 6H,
‘Hx), 1.65-1.56 (m, 9H, “Hx), 1.52-1.13 (m, 18H, “Hx).

C NMR {25.8 MHz, CD(, 21 C): o 156.3, 146.1, 132.2, 130.0, 119.5, 69.2, 67.3, 32.7,
32.3,295,28.7,279,27.4,20.8.

FTIR (neat) cm': 2915 (s), 2844 (s), 1636 (s), 1515 (s), 1444 (s), 1407
(m), 1299 (s), 1201 (m), 991 (m).

HRMS (DART) (m/z): calc’d for C30HsoN3OSn, [M+H]": 588.2987,
found: 588.2982.

M.p.: 59-62 °C.

TLC (15% ethyl acetate in hexanes), Rf: 0.20 (CAM, UV).
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(H)-(3R.4R)-6-Bromo-3-methoxy-4-(3-(3-methyl-2-oxo-5-(p-tolyl)-1.3,5-triazinan-1-yl)-2-
oxopropyl)-3.4-dihydropyrrolo[1.2-a]pyrazin-1(2H)-one (28):

A flask was charged with thioester (+)-26 (5.70 g, 13.9 mmol, 1 equiv), stannyltriazone 27
(9.80 g, 16.8 mmol, 1.20 equiv), and copper(I)-thiophene-2-carboxylate (CuTC, 4.00 g, 21.0 mmol
1.50 equiv) at 23 °C and placed under an argon atmosphere. Anhydrous tetrahydrofuran (140 mL)
was added via syringe, and the entire reaction mixture was degassed thoroughly by passage of a
stream of argon. After the reaction mixture was heated to 50 °C for 2 h, the resulting brown reaction
mixture was allowed to cool to 23 °C, was diluted with ethyl acetate (500 mL), and was filtered
through a plug of celite with ethyl acetate as eluent (3 x 200 mL). The resulting green filtrate was
washed with ~5% aqueous ammonium hydroxide solution (4 x 600 mL), and brine (400 mL). The
resulting light yellow organic layer was dried over anhydrous sodium sulfate and was concentrated
under reduced pressure. The residue was purified by flash column chromatography (silica gel: diam.
5 cm, ht. 14 cm; eluent: 5% methanol in ethyl acetate then 10% methanol in ethyl acetate) and was
lyophilized from benzene to afford ketone (+)-28 (6.7 g, 96%) as a light tan solid.

'"H NMR (500 MHz, CDC}, 21 °C): 8 7.04 (dd, J = 8.6, 0.6 Hz, 2H, NAr-o-H), 6.93 (d, J =
4.0 Hz, 1H, C;sH), 6.89 (d, J = 8.5 Hz, 2H, NAr-m-H),
6.55 (d, J = 4.6 Hz, 1H, NoH), 6.26 (d, J = 4.1 Hz, 1H,
CisH), 4.85 (ddd, J = 11.2, 2.8, 1.4 Hz, 1H, C;H), 4.81
(d, J=11.6 Hz, 1H, NCH,N), 4.71 (d, J = 12.0, Hz, 1H,
NCH,N), 4.66 (dd, J = 11.7, 1.3 Hz, 1H, NCH,N), 4.63-
4.60 (m, 2H, CsH, NCH,N), 3.92 (d, J = 17.7 Hz, 1H,
C:H.), 3.85 (d, J = 17.7 Hz, 1H, C;Hy) 3.33 (s, 3H,
OCH3), 2.92 (s, 3H, Ci6H3), 2.79 (dd, J = 17.9, 11.2,
Hz, 1H, CeHL,), 2.39 (dd, J = 17.9, 2.9 Hz, 1H, CsHp),
2.23 (s, 3H, NArCH3).

C NMR (125.8 MHz, CDCl, 21 °C): 0 204.4, 159.5, 155.8, 145.4, 132.7, 130.1, 123.6, 119.4,
114.7, 112.7, 105.7, 83.4, 67.8, 66.8, 55.6, 55.0, 52.7,

41.1,32.2,20.7.

FTIR (neat) cm ': 3248 (m), 2921 (m), 1724, (m), 1667 (s), 1640 (s), 1514
(s), 1422 (s), 1316 (s), 1087 (m).

HRMS (ESI) (m/z): calc’d for Cy,H,6BrNsNaOy, [M+Na]™: 526.1060,
found: 526.1063.

[a]p > +81.1 (¢ 0.62, CHCl;).

M.p.: 101-105 °C.

TLC (5% methanol in ethyl acetate), Rf: 0.20 (CAM, UV).
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(+)-O-Methyl-pre-agelastatin A (19):

Aqueous hydrochloric acid solution (0.5 N, 23.8 mL, 11.9 mmol, 2.00 equiv) was added via
syringe to a solution of ketone (+)-28 (3.00 g, 5.90 mmol, 1 equiv) in methanol (1.18 L) at 23 °C, and
the entire reaction mixture was degassed thoroughly by passage of a stream of argon. After the
reaction mixture was heated to 65 °C for 4 h, the light pink reaction mixture was allowed to cool to
23 °C, and was concentrated to approximately 250 mL volume under reduced pressure. The resulting
solution was basified to pH = 8 by the addition of a 5% aqueous ammonium hydroxide in methanol
solution and the reaction mixture became a clear light orange color. A silica gel (50 mL) slurry in a
1% aqueous ammonium hydroxide in methanol solution (75 mL) was added and the resulting mixture
was concentrated to dryness under reduced pressure. The crude residue adsorbed onto silica gel was
purified by flash column chromatography (silica gel: diam. 5 cm, ht. 15 cm; eluent: 9% methanol, 1%
ammonium hydroxide in chloroform to 13.5% methanol, 1.5% ammonium hydroxide in chloroform)
to afford (+)-O-methyl-pre-agelastatin A (19, 1.87 g, 89%) as a light tan solid.

(+)-O-Methyl-pre-agelastatin A (19) was found to be 99% ee by chiral HPLC analysis
[Chiralcel OD-H; 0.8 mL/min; 35% isopropanol in hexanes; tr(major) = 14.9 min, fr(minor) = 12.1
min]. Crystals of (+)-O-methyl-pre-agelastatin A (19) suitable for X-ray diffraction were obtained
from methanol. For a thermal ellipsoid representation of (+)-O-methyl-pre-agelastatin A (19) see
page S47. (+)-O-Methyl-pre-agelastatin A (19) is best used immediately in the following step;
however, it could be stored as a dry solid at —8 °C under an argon atmosphere, or as a suspension
frozen in benzene at —8 °C under an argon atmosphere for greater than a month. (+)-O-Methyl-pre-
agelastatin A (19) is sparingly soluble in organic solvents, methanol, and water.

'"H NMR (500 MHz, CRBOD, 21 °C): 8 6.90 (dd, J = 4.1, 0.4 Hz, 1H, C;sH), 6.27 (d, J = 4.1
Hz, 1H, C;H), 5.97 (t,J = 0.7 Hz, 1H, C4H), 4.76 (d, J
= 1.6 Hz, 1H, CsH), 4.54 (ddd, J = 8.4, 6.1, 1.5 Hz, 1H,
C;H), 3.35 (s, 3H, OCH3), 3.14 (s, 3H, Ci¢Hj), 2.95
(ddd, J = 15.4, 6.0, 0.8 Hz, 1H, C¢H,), 2.78 (ddd, J =
15.4, 8.5, 0.8 Hz, 1H, C¢H).

BC NMR (125.8 MHz, CD;0D, 21 °C): & 161.2, 156.1, 124.5, 120.2, 116.1, 113.5, 108.8, 108.5,
84.9, 58.0, 55.2,29.5, 27.7.

FTIR (neat) cmi': 3227 (br-m), 2936 (W), 1666 (s), 1552 (m), 1460 (w),
1421 (m), 1386 (w), 1319 (m), 1085 (m).

HRMS (ESI) (m/z): calc’d for C13H;5sBrNsNaOs, [M+Na]': 377.0220,
found: 377.0221.

[a]p > +248.7 (¢ 0.032, methanol).

M.p.: 157-161 °C (dec.).

TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.40 (CAM, UV).
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(-)-Agelastatin A (1) and (—)-O-methyl-di-epi-agelastatin A (29):

A solution of methanesulfonic acid (10.9 mL, 168 mmol, 20.0 equiv) in water (100 mL) was
added slowly via syringe to a solution of (+)-O-methyl-pre-agelastatin A (19, 2.97 g, 8.39 mmol, 1
equiv) in water (1.68 L) at 23 °C. The entire reaction mixture was degassed thoroughly by passage of
a stream of argon, and the mixture was heated to 100 °C. After 15 h, the reaction mixture was
allowed to cool to 23 °C and was basified to pH = 8 by addition of 5% aqueous ammonium
hydroxide solution. The resulting mixture was concentrated under reduced pressure. The crude
residue was dissolved in methanol (839 mL) and the resulting mixture was acidified to pH = 2 by the
addition of a solution of 5% methanesulfonic acid in methanol (20 mL). After 5 min, the reaction
mixture was basified to pH = 8 by addition of by addition of 5% aqueous ammonium hydroxide
solution. The resulting mixture was concentrated under reduced pressure, and the crude residue
adsorbed onto silica gel was purified by flash column chromatography (silica gel: diam. 7 cm, ht. 14
cm; eluent: 9% methanol, 1.0% ammonium hydroxide in chloroform to 13.5% methanol, 1.5%
ammonium hydroxide in chloroform) to afford (—)-agelastatin A (1, 1.40 g, 49%) as a tan solid.

(-)-Agelastatin A (1) was found to be 99% ee by chiral HPLC analysis [Chiralpak AD-H;
0.53 mL/min; 10% isopropanol in hexanes; tr(major) = 40.0 min, fg(minor) = 24.5 min]. (-)-O-
Methyl-di-epi-agelastatin A (29, 668 mg, 22%) was also isolated as light tan solid. (—)-Agelastatin A
(1) is sparingly soluble in organic solvents, methanol, and water. Crystals of (—)-agelastatin A (1)
suitable for X-ray diffraction were obtained from methanol. For a thermal ellipsoid representation of
(—)-agelastatin A (1), see page S52.

(-)-agelastatin A (1):

"H NMR (500 MHzCD;0D, 21 <C): 0 6.92 (d, J = 4.0 Hz, 1H, CsH), 6.33 (d, J = 4.1 Hz,
1H, Ci4H), 4.60 (app-dt, J = 11.9, 6.0 Hz, 1H, C;H),
4.09 (d, J = 5.4 Hz, 1H, CsH), 3.88 (s, 1H, C4H), 2.81
(s, 3H, Ci6H3), 2.65 (dd, J = 13.1, 6.3 Hz, 1H, CcH),
2.10 (app-t, J=12.7 Hz, 1H, CcH).

C NMR (25.8 MHz,CD;0D, 21 ): o 161.6, 161.2, 124.3, 116.2, 113.9, 107.4, 95.8, 67.5,
62.3,54.5,40.1, 24 4.

FTIR (neat) cm ': 3269 (m), 2921 (w), 1651 (s), 1552 (w), 1423 (m), 1378
(w), 1090 (w), 746 (w).

HRMS (ESI) (m/z): calc’d for C1,H;3BrN4NaOs, [M+Na]": 363.0063,
found: 363.0073.
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[a]p > —87.6 (c 0.10, methanol)."
M.p.: 213-215 °C (dec.).
TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.34 (CAM, UV).

(-)-O-methyl-di-epi-agelastatin A (29):

"H NMR (500 MHzCD;0D, 21 <C): 0 6.90 (d, J = 4.1 Hz, 1H, CisH), 6.33 (d, J = 4.1 Hz,
1H, Ci4H), 4.95 (ddd, J =104, 7.2, 5.1 Hz, 1H, C;H),
4.42 (app-t, J = 5.4 Hz, 1H, CgH), 4.22 (d, J = 5.9 Hz,
1H, C4H), 3.13 (s, 3H, OCH3), 2.69 (s, 3H, NCH3), 2.53
(dd, /=134, 7.1 Hz, 1H, C¢H), 2.32 (dd, J=13.5 10.5
Hz, 1H, CcH).

C NMR (125.8 MHz,CD;0D, 21 °C): 0 162.4, 161.6, 124.9, 116.3, 114.3, 107.2, 100.1, 59.3,
58.6,55.1,49.9,42.2,24.9.

FTIR (neat) cm ': 3374 (m), 2951 (w), 1703 (s), 1659 (s), 1552 (m), 1424
(m), 1346 (w).

HRMS (ESI) (m/z): calc’d for C13H;sBrNyNaOs;, [M+Na]": 377.0220,
found: 377.0220.

[a]p > —70.0 (c 0.042, methanol).

M.p.: 205-208 °C.

TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.60 (CAM, UV).

1 Optical rotations from natural samples of (—)-agelastatin A (1):

[a]p =-59.3 (c 0.13, methanol), T. W. Hong, D. R. Jimenez and T. F. Molinski, J. Nat. Prod., 1998, 61, 158-161.

[(X]D26 = —88.9 (c 0.09, chloroform), G. R. Pettit, S. Ducki, D. L. Herald, D. L. Doubek, J. M. Schmidt and J. Chapuis, Oncol. Res.,
2005, 15, 11-20.

[OL]D25 = —58.5 (¢ 0.21, methanol), S. Tilvi, C. Moriou, M. Martin, J. Gallard, J. Sorres, K. Patel, S. Petek, C. Debitus, L. Ermolenko
and A. Al-Mourabit, J. Nat. Prod., 2010, 73, 720-723.

Optical rotations from synthetic samples of (—)-agelastatin A (1):

[OL]D20 =-65.5 (¢ 0.5, methanol), K. S. Feldman and J. C. Saunders, J. Am. Chem. Soc., 2002, 124, 9060-9061.

[a]p =-84.2 (c 1, methanol), M. M. Domostoj, E. Irving, F. Scheinmann and K. J. Hale, Org. Lett.,2004, 6,2615-2618.
[OL]D20 =-62.2 (c 0.18, methanol), F. A. Davis and J. Deng, Org. Lett., 2005,7, 621-623.

(+)-Agelastatin A, [a]p = +53.2 (¢ 0.13, methanol), B. M. Trost and G. Dong, J. Am. Chem. Soc., 2006, 128, 6054-6055.
[OL]D14 =-83.8 (¢ 0.21, methanol), Y. Ichikawa, T. Yamaoka, K. Nakano and H. Kotsuki, Org. Lett., 9,2989-2992.
[(X]D26 =—-64.4 (c 0.15, methanol), T. Yoshimitsu, T. Ino and T. Tanaka, Org. Lett., 2008, 10, 5497-5460.

[OL]DB =-83.4 (¢ 0.93, methanol), N. Hama, T. Matsuda, T. Sato and N. Chida, Org. Lett., 2009, 11, 2687-2690.

[OL]DB =-87.0 (c 1.1, methanol), P. M. When and J. Du Bois, Angew. Chem., Int. Ed. Eng., 2009, 48, 3802-3805.
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Equilibration of (-)-O-methyl-di-epi-agelastatin A (29) to (—)-agelastatin A (1):

A solution of methanesulfonic acid (613 uL, 9.44 mmol, 5.00 equiv) in water (10 mL) was
added slowly via syringe to a solution of (—)-O-methyl-di-epi-agelastatin A (29, 668 mg, 1.89 mmol,
1 equiv) in water (378 mL) at 23 °C. The entire reaction mixture was degassed thoroughly by passage
of a stream of argon and was heated to 100 °C. After 21 h, the reaction mixture was allowed to cool
to 23 °C and was basified to pH = 8 by addition of 5% aqueous ammonium hydroxide solution. The
resulting mixture was concentrated under reduced pressure. The crude residue was dissolved in
methanol (378 mL) and the resulting mixture was acidified to pH = 2 by the addition of a solution of
5% methanesulfonic acid in methanol (20 mL). After 5 min, the reaction mixture was basified to pH
= 8 by addition of by addition of 5% aqueous ammonium hydroxide solution. The resulting mixture
was concentrated under reduced pressure, and the crude residue adsorbed onto silica gel was purified
by flash column chromatography (silica gel: diam. 4 cm, ht. 14 cm; eluent: 9% methanol, 1.0%
ammonium hydroxide in chloroform to 13.5% methanol, 1.5% ammonium hydroxide in chloroform)
to afford (—)-agelastatin A (1, 421 mg, 66%) as a tan solid. (—)-O-Methyl-di-epi-agelastatin A (29,
200 mg, 30%) was also isolated as a light tan solid. See pages S13 and S14 for full characterization
data.
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1-Methyl-3-((tricyclohexylstannyl)methyl)urea (33):

Aqueous hydrochloric acid solution (0.5 N, 2.30 mL, 1.15 mmol, 2.00 equiv) was added via
syringe to a solution of stannyltriazone 27 (338 mg, 0.576 mmol, 1 equiv) in methanol (11.5 mL) at
23 °C, and the resulting mixture was heated to 60 °C. After 5 h, the reaction mixture was allowed to
cool to 23 °C, and was neutralized with saturated aqueous sodium bicarbonate solution (4 mL). The
resulting mixture was concentrated under reduced pressure, and the residue was partitioned between
dichloromethane (50 mL) and water (50 mL). The layers were separated, and the aqueous layer was
extracted with dichloromethane (2 x 50 mL). The combined organic layers were dried over
anhydrous sodium sulfate and were concentrated under reduced pressure. The crude residue was
purified by flash column chromatography (silica gel: diam. 2.5 cm, ht. 15 cm; eluent: 15% ethyl
acetate in dichloromethane) to afford stannylurea 33 (104 mg, 40%) as a white crystalline solid.

"H NMR (500 MHz, CDCL, 21 °C): § 4.63 (br-s, 1H, NH), 4.33 (br-s, 1H, NH), 2.77 (br-d, J
= 4.6 Hz, Ci¢H3), 2.75-2.65 (m, 2H, C,H,), 1.85-1.74
(m, 6H, ‘Hx), 1.70-1.44 (m, 18H, “Hx), 1.36-1.16 (m,
9H, “Hx).

BC NMR (125.8 MHz, CDCl;, 21 °C): §160.7,32.5,29.3,27.5,27.2,26.9. 22.3.

FTIR (neat) cm ': 3357 (br-m), 2912 (s), 2842 (s), 1628 (s), 1580 (s), 1442
(m), 1279 (m), 1167 (w).

HRMS (ESI) (m/z): calc’d for C,;H4N,NaOSn, [M+Na]': 479.2068,
found: 479.2056.

M.p.: 144-148 °C.

TLC (15% ethyl acetate in dichloromethane), Rf: 0.25 (CAM, UV).
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lo) Me_ 1

)J\ CuTC, THF N3 Y
o ! (S);GHfP'Me °Hx3Sn H H 4’40 ekl Br 8 g \4 "
e 3 . H
/N + N Me 05N He 18}~ _OMe
— N. e} MeOH 7 N/\sf
H 65 °C, 4 h e Ne
0 33

58% 0

(+)-26 (+)-O-Me-pre-agelastatin A (19)

Direct synthesis of (+)-O-methyl-pre-agelastatin A (19):

Anhydrous tetrahydrofuran (1 mL) was added via syringe to a flask charged with (+)-26 (20.0
mg, 49.0 umol, 1 equiv), urea 33 (67.0 mg, 147 umol, 3.00 equiv), and copper(I)-thiophene-2-
carboxylate (CuTC, 23.3 mg, 123 umol, 2.50 equiv) at 23 °C and under an argon atmosphere. The
entire reaction mixture was degassed thoroughly by passage of a stream of argon, and the mixture
was heated to 40 °C. After 4 h, the reaction mixture was allowed to cool to 23 °C, was diluted with
methanol (7 mL), and was filtered through a plug of celite with methanol washings (3 x 1 mL).
Aqueous hydrochloric acid solution (0.5 N, 196 pL, 98.0 pmol, 2.00 equiv) was added to the filtrate,
and the resulting mixture was heated to 65 °C. After 4 h, the reaction mixture was allowed to cool to
23 °C and was basified to pH = 8 by the addition of a 5% aqueous ammonium hydroxide in methanol
solution. The resulting mixture was concentrated under reduced pressure, and the crude residue
adsorbed onto silica gel was purified by flash column chromatography (silica gel: diam. 1.5 cm, ht.
10 cm; eluent: 10% methanol in dichloromethane to 15% methanol in dichloromethane) to afford (+)-
O-methyl-pre-agelastatin A (19, 10.0 mg, 58%) as a tan solid.

(+)-O-Methyl-pre-agelastatin A (19) was found to be 99% ee by chiral HPLC analysis
[Chiralcel OD-H; 0.8 mL/min; 35% isopropanol in hexanes; tr(major) = 14.9 min, fr(minor) = 12.1
min]. See page S12 for full characterization data.

Supplementary Material (ESI) for Chemical Science
This journal is (c) The Royal Society of Chemistry 2010



Total Synthesis of all (—)-Agelastatin Alkaloids Page S18/S140
M. Movassaghi, D. S. Siegel, and S. Han

Me_ O N
Ho, N~ NBS N~

n, HO"«_
N~y pTBMP 4 N~y
hy— L o He ol
Br H THF, H,0 Br A
N N—-H 0°C,3h 13N N—H
, Y / Y
Br

6} 84% 15 o
(-)-agelastatin A (1) (-)-agelastatin B (2)

T

(-)-Agelastatin B (2):

N-Bromosuccinimide (NBS, 5.0 mg, 28 umol, 1.1 equiv) was added as a solid in one portion
to a solution of (—)-agelastatin A (1, 9.1 mg, 27 umol, 1 equiv) and 2,6-di-tert-butyl-4-methylpyridine
(DTBMP, 8.3 mg, 41 umol, 1.5 equiv) in water (500 uL) and tetrahydrofuran (1.00 mL) at 0 °C.
After 2 h, a mixture of saturated aqueous sodium thiosulfate solution and saturated aqueous sodium
bicarbonate solution (1:1, 100 uL,) was added, and the resulting mixture was purified directly by
flash column chromatography (silica gel: diam. 1.5 cm, ht. 9 cm; eluent: 9% methanol, 1.0%
ammonium hydroxide in chloroform to 13.5% methanol, 1.3% ammonium hydroxide in chloroform)
to afford (—)-agelastatin B (2, 9.4 mg, 84%) as a white crystalline solid.

(-)-Agelastatin B (2) was found to be 99% ee by chiral HPLC analysis [Chiralpak AD-H;
0.53 mL/min; 10% isopropanol in hexanes; tr(major) = 27.7 min, fg(minor) = 21.1 min]. (-)-
Agelastatin B (2) is sparingly soluble in organic solvents, methanol, and water. Crystals of (-)-
agelastatin B (2) suitable for X-ray diffraction were obtained from methanol. For a thermal ellipsoid
representation of (—)-agelastatin B (2), see page S58.

'"H NMR (500 MHz, CD;0D, 21 °C): 8 6.97 (s, 1H, CisH), 4.60 (app-dt, J = 12.0, 6.0 Hz, 1H,
C;H), 4.11 (d, J = 5.4 Hz, 1H, CsH), 3.88 (s, 1H, C,H),
2.81 (s, 3H, Ci¢Hs), 2.68 (dd, J = 13.1, 6.5 Hz, 1H,
CsH,), 2.12 (app-t, J = 12.6 Hz, 1H, C¢Hy).

C NMR (25.8 MHz,CD;0D, 21 ): o 161.5, 160.2, 124.9, 117.1, 108.9, 101.8, 95.7, 67.5,
62.2,55.5,40.0, 24.4.

FTIR (neat) cm ': 3219 (m), 2919 (m), 1639 (s), 1548 (m), 1497 (m), 1403
(m), 1360 (m).

HRMS (ESI) (m/z): calc’d for C,H13BroN4Os, [M+H]™: 418.9349,
found: 418.9343.

[a]p > —60.6 (c 0.018, methanol)."'

M.p.: 211-214 °C (dec.).

TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.25 (CAM, UV).

i Literature value: [a]p 0= _60.3 (c 0.50, methanol), K. S. Feldman and J. C. Saunders, J. Am. Chem. Soc., 2002, 124, 9060—9061.
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16 Me_ (0]

MeO, 5N—(
H —_—
g H 115°C,24h g, H=7s=H
N  N-H SN N-H
I/ 99% l/

0] 15 0]
(-)-O-Me-di-epi- (-)-dehydro-
agelastatin A (29) agelastatin A (30)

(-)-Dehydroagelastatin A (30):"

A solution of (—)-O-methyl-di-epi-agelastatin A (29, 11.6 mg, 32.8 umol, 1 equiv) in pyridine
(3.28 mL) sealed under an argon atmosphere was heated to 115 °C. After 24 h, the resulting mixture
was allowed to cool to 23 °C, and was concentrated under reduced pressure. The residue was purified
by flash column chromatography (silica gel: diam. 1.5 cm, ht. 8 cm; eluent: 9% methanol, 1%
ammonium hydroxide in chloroform) to afford (-)-dehydroagelastatin A (30, 10.9 mg, 99%) as a
light tan solid.

(-)-Dehydroagelastatin A (30) was found to be 99% ee by chiral HPLC analysis [Chiralcel
OD-H; 0.8 mL/min; 35% isopropanol in hexanes; fr(major) = 53.8 min, tr(minor) = 62.8 min]. (-)-
dehydroagelastatin A (30) is sparingly soluble in organic solvents, methanol, and water.

'"H NMR (500 MHzCD;OD, 21 <C): 0 691 (d, J =4.0 Hz, 1H, C;5sH), 6.39 (d, J = 4.1 Hz,
1H, Ci4H), 5.34 (app-q, J = 7.1 Hz, 1H, C;H), 5.10 (dd,
J=26.7,1.6 Hz, 1H, CsH), 3.48 (dd, J = 14.4, 7.4 Hz,
1H, C¢H,), 3.22 (s, 3H, Ci¢H3), 2.63 (ddd, J=14.4, 7.2,
1.8 Hz, 1H, C¢H,).

C NMR (125.8 MHz, CD;0D, 21 °C): 0 160.0, 158.5, 127.5, 124.0, 120.3, 116.0, 114.2, 107.2,
57.1,53.1,32.4,29.1.

FTIR (neat) cm': 3209 (br-m), 2924 (w), 1691 (s), 1657 (s), 1555 (m),
1427 (m), 1375 (w), 1323 (w).

HRMS (ESI) (m/z): calc’d for C1,H ,BrN,O,, [M+H]™: 323.0138,
found: 323.0144.

[a]p > —765.9 (¢ 0.07, methanol).

M.p.: 219-222 °C (dec.).

TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.30 (CAM, UV).

12 For a previous report of the synthesis of (-)-dehydroagelastatin A (30), see: M. D’Ambrosio, A. Guerriero, M. Ripamonti, C. Debitus, J.
Waikedre and F. Pietra, Helv. Chim. Acta, 1996,79, 727-735.
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H
N- DMDO © 4 Ny
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Br H H Br. 78H
N  N-H H20 NN N-H
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O 15 (@)

(-)-dehydro-
agelastatin A (30)

(-)-di-epi-agelastatin C (31)
(-)-Di-epi-agelastatin C (31):

Freshly prepared dimethyldioxirane (DMDO, 0.108 M in acetone, 2.16 mL, 233 umol, 1.00
equiv) was added via syringe to a solution of (—)-dehydroagelastatin A (30, 75.0 mg, 233 umol, 1
equiv) in acetone (2.3 mL) and water (2.3 mL) at 0 °C. After 30 min, the reaction mixture was
concentrated under reduced pressure to afford (—)-di-epi-agelastatin C (31, 81.5 mg, 98%) as a white
solid. (—)-di-epi-agelastatin C (31) is sparingly soluble in organic, methanol, and water, and is
sensitive to base.

'H NMR (500 MHzCD;0D, 21 C): 8 6.89 (d, J = 4.1 Hz, 1H, C;sH), 6.33 (d, J = 4.0 Hz,
1H, C14H), 5.05-5.00 (m, 1H, C;H), 4.23 (d, J = 5.8 Hz,
1H, CsH), 2.72 (s, 3H, C1gH3), 2.56 (ddd, J = 13.6, 6.8,
1.0 Hz, 1H, C¢H,), 2.40 (dd, J = 13.7, 10.0 Hz, 1H,
CoH).

C NMR (25.8 MHz,CD;0D, 21 ): o 161.2, 159.9, 124.6, 116.3, 114.4, 107.1, 94.0, 92.5,
64.3,54.2,42.7, 25.0.

FTIR (neat) cm': 3335 (br-s), 2922 (m), 2851 (m), 1691 (s), 1658 (s),
1553 (m), 1424 (m), 1337 (w), 1127 (w).

HRMS (ESI) (m/z): calc’d for C1,H;3BrNsNaOy, [M+Na]': 379.0012,
found: 379.0024.

[a]p > —89.1 (c 0.011, methanol).

M.p.: 190-194 °C (dec.).

TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.21 (CAM, UV).
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5 ¢}
(-)-di-epi-agelastatin C (31) (-)-agelastatin C (3)

(-)-Agelastatin C (3):

Amberlyst® 15 (400 mg) was added to a solution of (-)-di-epi-agelastatin C (31, 10.0 mg,
28.0 umol, 1 equiv) in water (14 mL) at 23 °C. The entire reaction mixture was degassed thoroughly
by passage of a stream of argon and the reaction mixture was heated to 100 °C. After 5 d, the light
yellow hot reaction mixture was filtered through a plug of cotton, and the filtered resin beads were
washed with hot water (3 x 1 mL). The filtrate was allowed to cool to 23 °C and was concentrated
under reduced pressure to approximately 1 mL volume. The resulting mixture was purified directly
by semi-preparative HPLC [Grace Vydac semi-preparative HPLC column, C18, monomeric 120A;
10.0 mL/min; 15% acetonitrile and 0.1% trifluoroacetic acid in water; tr(31) = 4.3 min, r(3) = 5.2
min] to afford (—)-agelastatin C (3, 4.1 mg, 41%) as a white solid. (—)-Agelastatin C (3) is sparingly
soluble in organic solvents, methanol, and water, and is sensitive to base. (-)-Di-epi-agelastatin C
(31, 4.2 mg, 42%) was also isolated from the reaction mixture. Treatment of either (-)-di-epi-
agelastatin C (31) or (-)-agelastatin C (3) with methanesulfonic acid (10 equiv) in DO at 100 °C for
3 d afforded a 1:1 equilibrium mixture of (—)-3 and (-)-31 with quantitative deuterium incorporation
at the C6, C14, and C15 centers as indicated by "H NMR analysis.

'H NMR (500 MHzCD;0D, 21 °C): 8 6.92 (d, J = 4.1 Hz, 1H, C;sH), 6.34 (d, J = 4.1 Hz,
1H, Cy4H), 4.57 (ddd, T = 11.9, 6.8, 5.2 Hz, 1H, C;H),
4.19 (d, J= 5.2 Hz, 1H, CsH), 2.79 (s, 3H, CicHz), 2.68
(dd, J=13.3, 6.9 Hz, 1H, C¢H,), 2.05 (dd, J=13.3, 11.9
Hz, 1H, CoHy).

C NMR (25.8 MHz,CD;0D, 21 ): 0 160.4, 159.8, 124.1, 116.3, 114.1, 107.5, 93.9, 90.0,
62.1,52.1,41.1, 24.6.

FTIR (neat) cm': 3311 (br-s), 2921 (w), 1679 (s), 1642 (s), 1554 (m),
1425 (s), 1335 (w), 1273 (w), 1206 (m), 1184 (m), 1129
(m), 742 (w).

HRMS (ESI) (m/z): calc’d for C1,H14BrN4Oy, [M+H]': 357.0193,

found: 357.0199.
[a]p > ~26.9 (c 0.125, methanol)."

TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.21 (CAM, UV).

3.
! Literature value: [o]p =-5 (¢ 0.06, methanol), T. W. Hong, D. R. Jimenez and T. F. Molinski, J. Nat. Prod., 1998, 61, 158—161.
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HMBC correlations (500 MHz, CD;0D, 21 °C): C2-H16, C4-H6,, C4-HS8, C5-H6,, C5-H6y,, C5-HS,
C5-H16, C6-H7, C6-H8, C7-H6,, C7-H6,,, C7-HS, C7-
H14, C7-H15, C8-H6,, C8-H7, C10-H14, C10-H15,
C11-H7, C11-H14, C11-H15, C13-H7, C13-H14, C13-
H15, C14-H15, C15-H14. Key correlations are shown in

bold.
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Et,Zn KPhth 0

SHSnCl CHyly 4 DMF . 3
X3Sn —_— cH /\I E— N
THF XgSn 23°C, 3h cHX3Sn/_
-78—23 °C o)
13 h 62% (2 steps)
S5 S6 s7

2-((Tricyclohexylstannyl)methyl)isoindoline-1,3-dione (S7): '*

Diiodomethane (3.3 mL, 40 mmol, 5.0 equiv) was added dropwise via syringe to a solution of
diethylzinc (1 M in hexanes, 20 mL, 20 mmol, 2.5 equiv) in tetrahydrofuran (27 mL) at —78 °C, and
the reaction mixture was warmed to —40 °C. After 1 h, a solution of tricyclohexyltin chloride (S5, 3.3
g, 8.0 mmol, 1 equiv) in tetrahydrofuran (6 mL) was added via cannula, and the reaction mixture was
warmed to 0 °C. After 3 h, the reaction mixture was allowed to warm to 23 °C. After an additional
12 h, the reaction mixture was partitioned between heptanes (80 mL) and water (26 mL). Aqueous
hydrochloric acid solution (1 N, 30 mL) was added, and the layers were separated. The organic
phase was washed with water (2 x 25 mL) and brine (25 mL), was dried over anhydrous sodium
sulfate, and was concentrated under reduced pressure to afford crude S6 as a white solid.

Crude S6 was dissolved in dimethylformamide (40 mL), and potassium phthalimide (2.4 g, 13
mmol, 1.6 equiv) was added as a solid at 23 °C. After 3 h, the reaction mixture was partitioned
between water (400 mL) and ethyl acetate (400 mL). The layers were separated, and the organic
layer was washed with water (200 mL), was dried over anhydrous sodium sulfate, and was
concentrated under reduced pressure. The residue was purified by flash column chromatography
(silica gel: diam. 4 cm, ht. 11 cm; eluent: 2.5% ethyl acetate in hexane) to afford stannylphthalimide
S7 (2.6 g, 62% over 2 steps) as a light green solid.

'"H NMR (500 MHz, CDCls, 21 °C): 8 7.75 (dd, J = 5.3, 3.1 Hz, 2H, ArH), 7.62 (dd, J= 5.5,
3.1 Hz, 2H, ArH), 3.19 (s, 2H, C,H,) 1.86-1.74 (m, 6H,
“Hx), 1.64-1.46 (m, 18H, “Hx), 1.30-1.10 (m, 9H, Hx).

C NMR (125.8 MHz, CDCl;, 21 °C): 0 168.9, 133.7,132.5, 122.8, 32.2, 29.3, 28.0, 27.2, 19.4.

FTIR (neat) cm': 3451 (w), 2920 (s), 2843 (s), 1773 (s), 1705 (s), 1389
(s), 1056 (s), 879 (s), 717 (s).

HRMS (ESI) (m/z): calc’d for Co7H3oNNaOsSn, [M+Na]": 552.1911,
found: 552.1913.

M.p.: 68-71 °C.

TLC (9% ethyl acetate in hexane), Rf: 0.5 (CAM, UV).

14 For a previous report of the synthesis of compounds related to S7, see: M. S. Jensen, C. Yang, Y. Hsiao, N. Rivera, K. M. Wells, J. Y. L.
Chung, N. Yasuda, D. L. Hughes and P. J. Reider, Org. Lett.,2, 1081-1084.
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80 °C, 1h s9 23°C, 2 h
] 34

72% (2 steps)

1-((Tricyclohexylstannyl)methyl)urea (34):

Hydrazine monohydrate (10.6 mL) was added dropwise via syringe to a solution of
stannylphthalimide S7 (2.61 g, 4.95 mmol, 1 equiv) in ethanol (80 mL) at 80 °C. After 1 h, the
reaction mixture was allowed to cool to 23 °C, and was partitioned between water (480 mL) and
diethyl ether (480 mL). The layers were separated, and the organic layer was washed with water (3 x
400 mL) and brine (200 mL), was dried over anhydrous sodium sulfate, and was concentrated under
reduced pressure to afford stannylamine S9. Stannylamine S9 was observed to be highly sensitive,
and was used immediately in the following step."

Stannylamine S9 was dissolved in tetrahydrofuran (96 mL), and trimethylsilyl isocyanate
(2.07 mL 14.4 mmol, 2.97 equiv) and isopropanol (590 uL, 7.66 mmol, 1.55 equiv) were added
sequentially at 23 °C. After 2 h, water (10 mL) was added and the resulting mixture was
concentrated under reduced pressure. The residue was purified by flash column chromatography
(silica gel: diam. 4.0 cm, ht. 9 cm; eluent: 50% ethyl acetate in hexane) to afford stannylurea 34 (1.58
g, 72% over two steps) as a white crystalline solid.

"H NMR (500 MHz, CDCls, 21 °C): 8 4.46 (br-s, 2H, N|Hy), 4.39 (br-s, 1H, N3H), 2.75 (br-s,
2H, C,;H>), 1.88-1.78 (m, 6H, °Hx), 1.68-1.46 (m, 18H,

‘Hx), 1.36-1.16 (m, 9H, “Hx).

BC NMR (125.8 MHz, CDCl;, 21 °C):

FTIR (neat) cm ':

HRMS (ESI) (m/z):

M.p.:

TLC (50% ethyl acetate in hexane), Rf:

0160.4,32.5,29.4,27.3,27.1, 23.0.

3353 (m), 3207 (w), 2917 (s), 2845 (s), 1646 (5), 1589
(s), 1554 (s), 1444 (s), 1350 (m), 1169 (m).

calc’d for C1,H sBrNyNaO,, [M+Na]™: 381.0169,
found: 381.0182.

128-131 °C.

0.21 (CAM).

" For a previous report of the synthesis of derivatives related to S9, see: W. H. Pearson, P. Stoy and Y. Mi, J. Org. Chem., 2004, 69,

1919-1939.
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(+)-O-Methyl-pre-agelastatin D (35):

Anhydrous tetrahydrofuran (77 mL, degassed thoroughly by passage of a stream of argon)
was added via cannula to a flask charged with thioester (+)-26 (314 mg, 769 umol, 1 equiv), urea 34
(1.02 g, 2.31 mmol, 3.00 equiv), and copper(I)-thiophene-2-carboxylate (CuTC, 306 mg, 1.54 mmol,
2.00 equiv) at 23 °C under an argon atmosphere, and the reaction mixture was heated to 50 °C. After
2 h, the reaction mixture was allowed to cool to 23 °C and was filtered through a plug of celite with
methanol washings (3 x 10 mL). The resulting mixture was concentrated under reduced pressure,
and the crude residue adsorbed onto silica gel was purified by flash column chromatography (silica
gel: diam. 4.0 cm, ht. 10 cm; eluent: 14.0% methanol, 1.5% ammonium hydroxide in chloroform) to
afford a mixture of the C4—C5 coupled open urea and N1-C5 hemiaminal cyclized diastereomers
(194.1 mg) as a clear colorless oil. Aqueous hydrochloric acid solution (0.5 N, 2.20 mL, 1.08 mmol,
1.40 equiv) was added via syringe to a solution of this colorless oil in methanol (54 mL) at 23 °C, and
the resulting mixture was heated to 45 °C under an argon atmosphere. After 18 h, the reaction
mixture was allowed to cool to 23 °C and was neutralized with an 18.0% methanol, 2.0% ammonium
hydroxide in chloroform solution. The resulting mixture was concentrated under reduced pressure,
and the crude residue adsorbed onto silica gel was purified by flash column chromatography (silica
gel: diam. 2.5 cm, ht. 10 cm; eluent: 14.0% methanol, 1.5% ammonium hydroxide in chloroform) to
afford (+)-O-methyl-pre-agelastatin D (35, 162.2 mg, 62% over two steps) as a tan solid.

'"H NMR (500 MHz, CROD, 21 °C): 8 6.89 (dd, J = 4.0, 0.4 Hz, 1H, C;sH), 6.26 (d, J = 4.1
Hz, 1H, C14H), 5.94 (t, J = 0.7 Hz, 1H, C4H), 4.68 (d, J
= 1.6 Hz, 1H, CsH), 4.62 (ddd, J=7.9, 6.9, 1.4 Hz, 1H,
C;H), 3.34 (s, 3H, OCH3), 2.76 (ddd, J = 15.0, 6.8, 0.9
Hz, 1H, CH,), 2.70 (ddd, J = 15.0, 7.7, 0.9 Hz, 1H,
CoH).

BC NMR (125.8 MHz, CD;0D, 21 °C): & 161.2, 157.2, 124.4, 118.7, 116.1, 113.4, 109.1, 108.7,
84.9,57.8, 55.2, 30.7.

FTIR (neat) cr': 3219 (br-s), 2936 (w), 2408 (w), 1680 (s), 1553 (m),
1459 (w), 1422 (m), 1387 (w), 1323 (m), 1088 (m).

HRMS (ESI) (m/z): calc’d for C1,H2BrNsNaOs, [M+Na]': 363.0063,
found: 363.0053.

[a]p > +234.5 (c 0.362, methanol).

TLC (14.0% methanol, 1.5% ammonium hydroxide in chloroform), Rf; 0.29 (CAM, UV).
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MeQ
. N‘H 4 N‘H
N/H,OMe _ B He l;_iH + Hm)- l_I|—|
4 HCI, MeOH "N\-N ' N-H B N N-H
— N. ° . 13 13
H 23 °C, 10 min | P | P
o] o o}

(+)-O-Me-pre- . ; (-)-O-Me-di-epi-
agelastatin D (35) (-)-agelastatin D (4) agelastatin D (37)
26% 9%

(-)-Agelastatin D (4), (-)-O-methyl-di-epi-agelastatin D (37), 38, and 40:

To a solution of (+)-O-methyl-pre-agelastatin D (35, 32.9 mg, 96.4 umol, 1 equiv) in water
(32 mL, degassed thoroughly by passage of a stream of argon) at 23 °C was added methanesulfonic
acid (313 uL, 4.82 mmol, 50.0 equiv), and the reaction mixture was heated to 100 °C. After 22 h, the
reaction mixture was allowed to cool to 23 °C, was basified to pH = 8 by addition of ammonium
hydroxide, and was concentrated under reduced pressure. The residue was dissolved in methanol (32
mL) and the resulting mixture was acidified to pH = 3 by the addition of aqueous hydrochloric acid
solution (1 N, 386 uL, 0.386 mmol, 4.00 equiv). After 10 min, the reaction mixture was basified to
pH = 8 by the addition of ammonium hydroxide. The resulting mixture was concentrated under
reduced pressure, and the crude residue adsorbed onto silica gel was purified by flash column
chromatography (silica gel: diam. 2 cm, ht. 3 cm; eluent: 14.0% methanol, 1.5% ammonium
hydroxide in chloroform) to afford (—)-agelastatin D (4, 8.2 mg, 26%) as a tan solid.

(-)-Agelastatin D (4) was found to be 99% ee by chiral HPLC analysis [Chiralpak AD-H;
0.53 mL/min; 10% isopropanol in hexanes; fr(major) = 47.7 min, tr(minor) = 29.3 min]. Crystals
suitable for X-ray diffraction were obtained from methanol. For a thermal ellipsoid representation of
(—)-agelastatin D (4), see page S62. (—)-Agelastatin D (4) was sparingly soluble in organic solvents,
methanol, and water. (—)-Di-epi-methoxy-agelastatin D (37, 2.9 mg, 9%) was also isolated from the
reaction mixture as a light yellow solid. An equal amount of pyrrolopyrazinone 38 and tetracycle 40
constituted approximately 40% of the mass balance.

(-)-agelastatin D (4):

"H NMR (500 MHzCD;0D, 21 <C): d 691 (d, J = 4.1 Hz, 1H, CisH), 6.33 (d, J = 4.1 Hz,
1H, Ci4H), 4.74 (app-dt, J = 11.9, 6.0 Hz, 1H, C;H),
4.10 (d, J = 5.7 Hz, 1H, CgH), 3.91 (s, 1H, C4H), 2.54
(dd, J =12.6, 6.6 Hz, 1H, C¢H,), 2.21 (app-t, J = 12.4
Hz, 1H, C¢Hy).

'"H NMR (500 MHz, Pyridine-ds, 21 °C): & 9.20 (s, 1H, NH), 8.92 (s, 1H, NH), 8.82 (s, 1H, NH),
8.30 (s, 1H, NH), 7.28 (d, J = 3.9 Hz, 1H, C;sH), 6.42
(d,J=3.9 Hz, 1H, C,4H), 5.13 (app-dt, J= 11.9, 6.0 Hz,
1H, C;H), 4.66 (d, J=2.2 Hz, 1H, C4H), 4.44 (d, J=5.5
Hz, 1H, CsH) 2.95 (dd, J = 12.4, 6.5 Hz, 1H, CsH,),
2.84 (app-t, J = 12.2 Hz, 1H, C¢Hy).

PC NMR (25.8 MHz,Pyridine-ds, 21 C): & 162.1, 159.7, 125.5, 114.7, 113.0, 105.5, 93.1, 69.9,
62.7,54.8,44.5.

FTIR (neat) cm': 3461 (br-s), 2360 (w), 1674 (s), 1640 (s), 1424 (w),
1218 (w), 1114 (w), 1073 (w), 734 (m).
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HRMS (ESI) (m/z): calc’d for C;H;BrN4NaO;, [M+Na]': 348.9907,
found: 348.9910.

[a]p —43.2 (c 0.04, methanol),'® —79.4 (c 0.02, pyridine).

TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.18 (CAM, UV).

(-)-0O-methyl-di-epi-agelastatin D (37):

"H NMR (500 MHzCD;0D, 21 <C): § 6.91 (d, J = 4.1 Hz, 1H, C;sH), 6.33 (d, J = 4.1 Hz,
1H, C\4H), 4.94-4.86"" (m, 1H, C;H), 4.41 (app-t, J =
5.3 Hz, 1H, CgH), 4.22 (d, J= 5.6 Hz, 1H, C4H), 3.25 (s,
3H, OCH3), 2.64 (dd, J = 13.3, 7.2 Hz, 1H, C¢H,), 2.20
(dd, J=13.4, 10.8 Hz, 1H, CsHp).

C NMR (25.8 MHz,CD;0D, 21 ): 0 162.8, 159.8, 125.8, 114.9, 113.2, 105.3, 97.0, 62.6,
58.3,55.0,49.5, 44.0.

FTIR (neat) cm 3428 (m), 1688 (s), 1647 (s), 1550 (s), 1422 (m), 1344
(w), 1068 (m).

HRMS (ESI) (m/z): calc’d for C,H;3BrN4NaOs, [M+Na]': 363.0063,
found: 363.0062.

[a]p > —78.1 (c 0.06, pyridine).

TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.5 (CAM, UV).

% HMBC
H14 /11

10 H
pyrrolopyrazinone 38:

"H NMR (500 MHz, CD;0D, 21 °C): 7.29 (dd, J = 5.9, 0.8 Hz, 1H), 7.12 (dd, J = 4.3, 0.8 Hz,
1H), 6.72 (d, J = 5.9 Hz, 1H), 6.69 (d, J = 4.2 Hz, 1H).

'"H NMR (500 MHz, CDCls, 21 °C): 5 8.96 (s, 1H, NH), 7.16 (dd, J = 4.2, 0.8 Hz, 1H, C;sH),
7.09 (d, J = 5.96, 1H, C;H), 6.61 (d, J = 4.2 Hz, 1H,
Ci4H), 6.55 (app-t, J = 5.8 Hz, 1H, CsH).

BC NMR (125.8 MHz, CDCl;, 21 °C): 8 156.8'%, 125.0'%, 115.2, 114.3, 111.6, 106.6, 101.1.

16 Literature value: [OL]D25 =-12 (¢ 0.07, methanol), S. Tilvi, C. Moriou, M. Martin, J. Gallard, J. Sorres, K. Patel, S. Petek, C. Debitus, L.
Ermolenko and A. Al-Mourabit, J. Nat. Prod., 2010, 73, 720-723.

17 Resonance is partially obscured by the H,O resonance in CD3;0D.

'8 Resonance is partially obscured due to low solubility/concentration, however, this signal is clearly observed via gHMBC analysis.
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FTIR (neat) cm ': 3030 (w), 1656 (s), 1412 (m), 1360 (m), 1207 (w), 941
(m).
HRMS (ESI) (m/z): calc’d for C;H¢BIN,O, [M+H]": 212.9658,

found: 212.9664.
TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.69 (CAM, UV).
HMBC correlations (500 MHz, CDCls, 21 °C): C10-H8, C11-H14, C11-H7, C11-H15, C14-H15,

C8-H7, C15-H14, C7-H8, C13-H14, C13-H7, C13-
H15. Key correlations are shown in bold.

tetracycle 40:

"H NMR (500 MHz, DMSO-dj, 21 °C): 0 10.32 (d, J=4.4 Hz, 1H, NH), 6.98 (s, IH, NH), 6.87
(d, 1H, J=3.9 Hz, 1H, CisH), 6.61 (s, 1H, NH), 6.55 (d,
J=3.9Hz, 1H, Ci4H), 6.49 (d, J = 3.9, 1H, CsH), 4.80
(d, J=6.9 Hz, 1H, C4H), 4.06 (app-dd, J=10.5, 5.0 Hz,
1H, CsH), 2.92 (dd, J = 16.2, 2.8 Hz, 1H, CsH,), 2.81
(dd, J=16.2,5.5 Hz, 1H, C¢Hy).

PC NMR (125.8 MHz, DMSO-dq, 21 °C): 8 162.7, 155.5, 127.0, 121.5, 111.9, 111.0, 110.8, 109.0,
48.5,47.6, 25.5.

FTIR (neat) cm 3446 (bs), 2361 (W), 1644 (s), 1447 (w), 1194 (m), 1049
(W).
HRMS (ESI) (m/z): calc’d for C;1H;1N4O,, [M+H]": 231.0887,

found: 231.0886.
TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.24 (CAM, UV).

HMBC correlations (500 MHz, DMSO-dg, 21 °C): C2-H4, C2-H1, C2-H3, C10-HS8, C13-HS, C13-
H14, C13-H15, C11-H14, C11-H15, C11-H9, C7-H6,
C7-H5, C7-HS, C8-H6, C14-H4, C14-H15, C15-H14,
C5-He6, C5-H4, C5-H1, C5-H3, C4-H6, C4-H1, C4-H3,
C6-H4. Key correlations are shown in bold.
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H o H o
meo N4 HO,, N~
N~H  MeSOsH, H,0 ¢ N~y
H 100 °C, 25 h; N
Br_ 1 H T, g HorseH
N N-H HCI, MeOH 3y-N N-H
’ Y% 23 °C, 10 min I Y
o 68% o

(-)-O-Me-di-epi-
agelastatin D (37)

(-)-agelastatin D (4)
Equilibration of (-)-O-methyl-di-epi-agelastatin D (37) to (—)-agelastatin D (4):

Methanesulfonic acid (34 uL, 523 umol, 57.3 equiv) was added to a solution of (—)-O-methyl-
di-epi-agelastatin D (37, 3.11 mg, 9.12 umol, 1 equiv) in water (4 mL, degassed thoroughly by
passage of a stream of argon) at 23 °C, and the reaction mixture was heated to 100 °C. After 25 h,
the reaction mixture was allowed to cool to 23 °C, was basified to pH = 8 by addition of ammonium
hydroxide, and was concentrated under reduced pressure. The residue was dissolved in methanol (4
mL) and the resulting mixture was acidified to pH = 3 by the addition of aqueous hydrochloric acid
solution (1 N, 42 uL, 0.042 mmol, 4.6 equiv). After 10 min, the reaction mixture was basified to pH
= 8 by addition of ammonium hydroxide. The resulting mixture was concentrated under reduced
pressure, and the crude residue adsorbed onto silica gel was purified by flash column chromatography
(silica gel: diam. 1.5 cm, ht. 2.5 cm; eluent: 14.0% methanol, 1.5% ammonium hydroxide in
chloroform) to afford (—)-agelastatin D (4, 2.02 mg, 68%) as a tan solid.

(-)-Agelastatin D (4) was found to be 99% ee by chiral HPLC analysis [Chiralpak AD-H;
0.53 mL/min; 10% isopropanol in hexanes; fr(major) = 47.7 min, tr(minor) = 29.3 min]. See page
S26 for full characterization data.
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Me_ ] 16 Me_ 0O
HO,, N~ " Meo,, N~
N-H  Amberlyst® 15 q N~y
!IH ”/H
H > H
BN NeH MeOH B N T NeH
| 65°C,2h 13 |
Y Y
© 96% s 0
(-)-agelastatin A (1) (-)-agelastatin E (5)

(-)-Agelastatin E (5):"

Amberlyst® 15 (25.0 mg) was added to a solution of (-)-agelastatin A (1, 10.0 mg, 29.4 umol,
1 equiv) in methanol (5.8 mL) at 23 °C, and the resulting mixture was heated to 65 °C. After 2 h, the
reaction mixture was filtered through a plug of cotton, and the filtrate was concentrated to afford (-)-
agelastatin E (5, 10.0 mg, 96%) as a light tan solid. (-)-Agelastatin E (5) was sparingly soluble in
organic solvents, methanol, and water.

'"H NMR (500 MHzCD;0D, 21 <C): 8 6.91 (d, J = 4.0 Hz, 1H, C;sH), 6.33 (d, J = 4.1 Hz,
1H, C14H), 4.62 (app-dt, J = 11.9, 6.1 Hz, 1H, C;H),
4.12 (d, J = 5.6 Hz, 1H, CsH), 4.09 (s, 1H, C;H), 3.18
(s, 1H, C17H3), 2.79 (s, 3H, CiH3), 2.66 (dd, J = 13.2,
6.5 Hz, 1H, C¢Hy), 2.14 (app-t, J = 12.7 Hz, 1H, C¢Hp).

5C NMR (125.8 MHz, CD;0D, 21 °C): d 161.9, 161.1, 124.2, 116.2, 114.0, 107.5, 100.2, 62.1,
61.2,53.9, 50.8, 39.3, 24.7.

FTIR (neat) cm': 3239 (br-m), 2927 (m), 1703 (s), 1659 (s), 1552 (m),
1425 (s), 1377 (w), 1302 (w), 1198 (w), 1103 (m).
HRMS (DART) (m/z): calc’d for Cy3H14BrN4Os, [M—H] : 353.0255,
found: 353.0254.
[a]p > —63.4 (c 0.054, methanol).*
M.p.: 186-190 °C (dec.).

TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.60 (CAM, UV).

19 For a previous report of the semi-synthesis of (—)-agelastatin E (5), see: M. D’Ambrosio, A. Guerriero, G. Chiasera and F. Pietra, Helv.
Chim. Acta, 1994,7, 1895—-1902.

20 Literature value: [OL]Dz5 =-28 (¢ 0.09, methanol), S. Tilvi, C. Moriou, M. Martin, J. Gallard, J. Sorres, K. Patel, S. Petek, C. Debitus, L.
Ermolenko and A. Al-Mourabit, J. Nat. Prod., 2010, 73, 720-723.

Supplementary Material (ESI) for Chemical Science
This journal is (c) The Royal Society of Chemistry 2010



Total Synthesis of all (—)-Agelastatin Alkaloids
M. Movassaghi, D. S. Siegel, and S. Han

H (0]
HO,, N'(
. N - H
"
H
Br. H

(-)-agelastatin D (4)

(-)-Agelastatin F (6):

Page S31/ 5140

NBS
DTBMP & Ny
] -
THF, H,0 Br 78~
0°C,5h 3 N-H

86% Br™ 3% O
(-)-agelastatin F (6)

N-Bromosuccinimide (NBS, 5.9 mg, 33 umol, 1.5 equiv) was added as a solid in one portion

to a solution of (—)-agelastatin D (4, 7.

17 mg, 21.9 umol, 1 equiv) and 2,6-di-tert-butyl-4-

methylpyridine (DTBMP, 6.7 mg, 33 umol, 1.5 equiv) in water (1.5 mL) and tetrahydrofuran (3.0
mL) at 0 °C. After 5 h, the reaction mixture was quenched with a mixture of saturated aqueous
sodium thiosulfate solution and saturated aqueous sodium bicarbonate solution (1:1, 125 uL). The
resulting mixture was concentrated under reduced pressure, and the crude residue adsorbed onto
silica gel was purified by flash column chromatography (silica gel: diam. 2 cm, ht. 2.5 cm; eluent:
14.0% methanol, 1.5% ammonium hydroxide in chloroform) to afford (-)-agelastatin F (6, 7.69 mg,
86%) as a white solid. (—)-Agelastatin F (6) is sparingly soluble in organic solvents, methanol, and

water.

"H NMR (500 MHz, CD;0D, 21 °C):

5C NMR (25.8 MHz,CD;0D, 21 ):

FTIR (neat) cm ':

HRMS (ESI) (m/z):

[a]p

0 6.96 (s, 1H, C;sH), 4.73 (app-dt, J=11.9, 6.0 Hz, 1H,
C-H), 4.12 (d, J= 5.6 Hz, 1H, CsH), 3.91 (s, 1H, C4H),
2.56 (dd, J = 12.8, 6.4 Hz, 1H, CsH,), 2.23 (app-t, J =
12.4 Hz, 1H, C¢Hy).

0 162.8, 160.2, 124.9, 117.0, 108.8, 101.8, 93.1, 69.5,
62.2,55.8,43.7.

3200 (m), 2923 (m), 1677 (s), 1640 (s), 1557 (w), 1420
(m), 1117 (w).

calc’d for C;;HoBr,NyNaO;, [M+H]": 426.9012,
found: 426.9021.

—47.4 (¢ 0.10, methanol).”!

TLC (18% methanol, 2% ammonium hydroxide in chloroform), Rf: 0.25 (CAM, UV).

2z Literature value: [OL]Dz5 =-34.3 (¢ 0.11, methanol), S. Tilvi, C. Moriou, M. Martin, J. Gallard, J. Sorres, K. Patel, S. Petek, C. Debitus, L.

Ermolenko and A. Al-Mourabit, J. Nat. Prod., 2010, 73, 720-723.
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Table S1. Comparison of our data for (-)-agelastatin A (1) with literature:

16
Me

.10
HO,, N,
" H

Br. H

(-)-agelastatin A (1)

Assignment Pietra's Report22 Du Bois’ Report23 This Work™
'H NMR, 300 MHz, CD;0D 'H NMR, 400 MHz, CD;0D 'H NMR, 500 MHz, CD;0D
C4 3.89 (br-s, 1H) 3.87 (br-s, 1H) 3.88 (s, 1H)
C6' 2.65 (br-dd, J=12.9, 6.6 Hz, 1H) 2.64 (dd, J=12.8, 6.4 Hz, 1H) 2.65(dd, J=13.1, 6.3 Hz, 1H)
C6" 2.10 (br-t,J=12.3, 12.9, Hz, 1H) 2.09 (dd, J=12.8, 12.4 Hz, 1H) 2.10 (app-t, J=12.7 Hz, 1H)
Cc7 4.60 (m, J=12.3, 6.6, 5.4 Hz, 1H) 4.59 (dt, J=12.0, 6.0 Hz, 1H) 4.60 (app-dt, J=11.9, 6.0 Hz, 1H)
C8 4.09 (br-d, J= 5.4 Hz, 1H) 4.08 (d, J=5.6 Hz, 1H) 4.09 (d,/J=5.4Hz, 1H)
Cl4 6.33 (d, /J=4.2 Hz, 1H) 6.32 (d, J=4.0 Hz, 1H) 6.33 (d, /=4.1 Hz, 1H)
Cl15 6.92 (br-d, J=4.2 Hz, 1H) 6.90 (d, J=4.0 Hz, 1H) 6.92 (d, J=4.0 Hz, 1H)
Cl6 2.81 (s, 3H) 2.80 (s, 3H) 2.81 (s, 3H)
Assignment Pietra's Report22 Du Bois’ Report23 This Work™
3C NMR, 75 MHz, CD;0D 3C NMR, 125 MHz, CD;0D 3C NMR, 125.8 MHz, CD;0D
C2 163.00 161.4 161.6
C4 68.98 67.4 67.5
C5 97.24 95.6 95.8
C6 41.58 40.0 40.1
Cc7 55.96 54.4 54.5
C8 63.76 62.2 62.3
Cl10 162.65 161.1 161.2
Cl1 125.71 124.1 124.3
C13 108.80 107.3 107.4
Cl4 115.37 113.8 113.9
Cl15 117.59 116.0 116.2
Cl16 25.79 24.2 244

22 . . . .
The reference points for the residual protium and carbon resonances of the NMR solvent were not listed. M. D’ Ambrosio, A. Guerriero,
C. Debitus, O. Ribes, J. Pusset, S. Leroy and F. Pietra, J. Chem. Soc., Chem. Commun., 1993, 1305—-1306.

23 . . . .
The reference points for the residual protium and carbon resonances of the NMR solvent were not listed. P. M. When and J. Du Bois,
Angew. Chem., Int. Ed. Eng., 2009, 48, 3802—3805.

24 In this report, the NMR spectra are referenced from the residual protium resonance, CD;0D: 8 3.31 (CHD,OD), and carbon
resonance, CD;0D: 8 49.15.
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Table S2. Comparison of our data for (-)-Agelastatin B (2) with literature:

16

Me\ 1 O
N
HO/,,,, 2\3
6 4,,,,N\H
Br. H '-}I-l
SN 9N-H
| 10
Y4k
Br 5 (6]

(-)-agelastatin B (2)

Assignment Feldman's Report25 This Work™
'H NMR, 300 MHz, CD;0D 'H NMR, 500 MHz, CD;0D
C4 3.88 (s, 1H) 3.88 (s, 1H)
C6' 2.68 (dd, J=13.1, 6.5 Hz, 1H) 2.68 (dd, J=13.1, 6.5 Hz, 1H)
C6" 2.12 (t,J=12.6 Hz, 1H) 2.12 (app-t, J=12.6 Hz, 1H)
C7 4.60 (dt, J=11.8, 6.0 Hz, 1H) 4.60 (app-dt, J=12.0, 6.0 Hz, 1H)
C8 4.11 (d, J=5.5Hz, 1H) 4.11 (d,J=5.4Hz, 1H)
Cl15 6.96 (s, 1H) 6.97 (s, 1H)
Cl6 2.81 (s, 3H) 2.81 (s, 3H)
Assignment Feldman's Report25 This Work™
3C NMR, 75 MHz, CD;0D 3C NMR, 125.8 MHz, CD;0D
C2 161.4 161.5
C4 67.6 67.5
C5 95.6 95.7
C6 40.0 40.0
Cc7 55.5 55.5
C8 62.1 62.2
Cl10 159.6 160.2
Cll 111.0 124.9%
C13 108.6 108.9
Cl4 101.8 101.8
Cl15 117.0 117.1
Cl16 24.2 24.4

% The reference point for the residual protium of the NMR solvent was not listed. The '*C NMR spectrum is referenced from the
carbon resonance, CD;0D: 8 49.00. K. S. Feldman and J. C. Saunders, J. Am. Chem. Soc., 2002, 124, 9060-9061 .

 we assign the C11 *C NMR resonance to the signal at & 124.9.
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Table S3. Comparison of our data for (—)-Agelastatin C (3) with literature:

16
Me

.1 0
Ho,,,hN_z(s
6 4.,,N\H
H e S
NN 9N-H

15 @)
(-)-agelastatin C (3)

Page S34/ S140

Assignment Molinski's Report27 This Work™
'H NMR, CD;0D 'H NMR, 500 MHz, CD;0D
Céa 2.68 (dd, J = 13.3, 6.7 Hz, 1H) 2.68 (dd, J = 13.3, 6.9 Hz, 1H)
Céb 2.05 (dd,J=13.3,11.9 Hz, 1H) 2.05 (dd,J=13.3, 11.9 Hz, 1H)
C7 4.56 (m,J=11.9, 6.7, 5.1 Hz, 1H) 4.57 (ddd, J=11.9, 6.8, 5.2 Hz, 1H)
C8 4.19 (d,J=5.1 Hz, 1H) 4.19 (d, J=5.2 Hz, 1H)
Cl4 6.33 (d, J=4.1 Hz, IH) 6.34 (4, J=4.1 Hz, 1H)
Cl5 6.92 (d, J=4.1 Hz, 1H) 6.92 (4, J=4.1 Hz, 1H)
Cl6 2.78 (s, 3H) 2.79 (s, 3H)
Assignment Molinski's Report27 This Work™
3C NMR, CD;0D 3C NMR, 125.8 MHz, CD;0D
2 160.26 160.4
C4 89.85 90.0
[ 93.78 93.9
Cé6 40.96 41.1
C7 51.97 52.1
C8 6191 62.1
Cl0 159.61 159.8
Cll 124.00 124.1
Cl3 107.29 107.5
Cl4 113.90 114.1
Cl5 116.11 116.3
Cl6 24.47 24.6

27 . . . .
The reference points for the residual protium and carbon resonances of the NMR solvent and the magnetic field strength were not

listed. T. W. Hong, D. R. Jimenez and T. F. Molinski, J. Nat. Prod., 1998, 61, 158—161.
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Table S4. Comparison of our data for (-)-agelastatin D (4) with literature:

H\ 1 (0]
HO,, N,

BN NoH
15 O

(-)-agelastatin D (4)

Assignment Molinski's Report27 This Work™
'H NMR, CD;0D 'H NMR, 500 MHz, CD;0D

C4 3.91 (s, IH) 3.91 (s, IH)
Co6’ 2.54 (dd, J=12.9, 6.5 Hz, 1H) 2.54 (dd, J=12.6, 6.6 Hz, 1H)
Co6" 2.21(br-t,J=12.9,12.4, Hz, 1H) 2.21 (app-t, J=12.4 Hz, 1H)
C7 4.73 (m,J= 12.4,6.5,5.4 Hz, 1H) 4.74 (app-dt, J=11.9, 6.0 Hz, 1H)
C8 4.09 (d,/=5.4 Hz, 1H) 4.10 (d,J=5.7 Hz, 1H)
Cl4 6.33 (d,J=4.1 Hz, 1H) 6.33 (d,J=4.1 Hz, 1H)
Cl15 6.91 (br-d, /J=4.1 Hz, 1H) 6.91(d,J=4.1 Hz, 1H)

Assignment This Work™
3C NMR, 125.8 MHz, Pyridine-ds

2 162.1

C4 69.9

Cs 93.1

C6 44.5

C7 54.8

C8 62.7

Cl0 159.7

Cll 125.5

Cl3 105.5

Cl4 113.0

Cl5 114.7

% The *C NMR for (-)-agelastatin D (4) has not been previously reported. In this report, the *C NMR spectrum is referenced from
the carbon resonances, Pyridine-ds: & 150.35.
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Table S5. Comparison of our data for (-)-agelastatin E (5) with literature:

(-)-agelastatin E (5)

Assignment Al-Mourabit's Report29 This Work™
'H NMR, 600 MHz, CD;0D 'H NMR, 500 MHz, CD;0D
C4 4.08 (br-s, 1H) 4.09 (s, 1H)
C6' 2.66 (dd, J=12.9, 6.6 Hz, 1H) 2.66 (dd, J=13.2, 6.5 Hz, 1H)
C6" 2.14 (br-t, J=12.9, Hz, 1H) 2.14 (app-t, J=12.7 Hz, 1H)
Cc7 4.62 (m,J= 12.6, 6.6 Hz, 1H) 4.62 (app-dt, J=11.9, 6.1 Hz, 1H)
C8 4.11 (d,J=5.4Hz, 1H) 4.12 (d,J=5.6 Hz, 1H)
Cl4 6.32 (d, J=4.1 Hz, 1H) 6.33 (d, /=4.1 Hz, 1H)
Cl15 6.91 (d, J=4.1 Hz, 1H) 6.91 (d, J=4.0 Hz, 1H)
Cl6 2.78 (s, 3H) 2.79 (s, 3H)
Cl17 3.18 (s, 3H) 3.18 (s, 3H)
Assignment Al-Mourabit's Report29 This Work™
3C NMR, 150.8 MHz, CD;0D 3C NMR, 125.8 MHz, CD;0D
C2 162.2 161.9
C4 61.2 61.2
C5 101.0 100.2
C6 39.3 39.3
Cc7 53.9 53.9
C8 62.2 62.1
Cl10 161.2 161.1
Cl1 124.2 124.2
C13 107.4 107.5
Cl4 114.0 114.0
Cl15 116.2 116.2
Cl6 24.7 24.7
Cl17 50.8 50.8

29 . .
The NMR spectra are referenced from the residual protium resonance, CHD,OD: 8 3.32, and carbon resonance, CD;0D: 6 49.0. S.
Tilvi, C. Moriou, M. Martin, J. Gallard, J. Sorres, K. Patel, S. Petek, C. Debitus, L. Ermolenko and A. Al-Mourabit, J. Nat. Prod., 2010, 73, 720-723.
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Table S6. Comparison of our data for (-)-agelastatin F (6) with literature:

H\1 O
HO/,,,_N_Z(S
6 4,,,,N‘H
Br H "li-'
N 9N-H
| 10
V4l
Br~ 35 0

(-)-agelastatin F (6)

Assignment Al-Mourabit's Report29 This Work™
'H NMR, 600 MHz, CD;0D 'H NMR, 500 MHz, CD;0D
C4 3.92 (br-s, 1H) 391 (s, 1H)
C6' 2.58 (dd, J=12.9, 6.6 Hz, 1H) 2.56 (dd, J=12.8, 6.4 Hz, 1H)
C6" 2.24 (br-t, J=12.9 Hz, 1H) 2.23 (app-t, J=12.4 Hz, 1H)
Cc7 4.74 (m, J=12.6, 6.6 Hz, 1H) 4.73 (app-dt, J=11.9, 6.0 Hz, 1H)
C8 4.14 (d,J=5.5 Hz, 1H) 4.12 (d,J=5.6 Hz, 1H)
Cl15 6.98 (s, 1H) 6.96 (s, 1H)
Assignment Al-Mourabit's Report29 This Work™
3C NMR, 150.8 MHz, CD;0D 3C NMR, 125.8 MHz, CD;0D
C2 162.8 162.8
C4 69.5 69.5
C5 93.3 93.1
C6 43.7 43.7
C7 55.8 55.8
C8 62.2 62.2
Cl10 160.2 160.2
Cl1 125.0 124.9
C13 108.7 108.8
Cl4 101.1 101.8
Cl15 117.1 117.0
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Crystal Structure of Bicycle (+)-21

View 1:
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Table S7. Crystal data and structure refinement for bicycle (+)-21.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 29.56°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

10011

C11 H13 Br N2 04
317.14

100(2) K

0.71073 A
Orthorhombic
P2(1)2(1)2(1)
a=8.4061(9) A
b=19.2037(10) A
c=17.3522(18) A
1342.5(2) A3

4

1.569 Mg/m?

3.070 mm'!

640

0.35x0.20x 0.15 mm?3
2.35t0 29.56°.
-11<=h<=11, -12<=k<=12, -24<=1<=24
35594

3764 [R(int) = 0.0403]

100.0 %

None

0.6559 and 0.4129

Full-matrix least-squares on F?
3764/ 155/ 168

1.030

R1 =0.0224, wR2 = 0.0556
R1=0.0241, wR2 =0.0561
0.009(6)

0.646 and -0.476 e.A"

a= 90°.
b= 90°.
g =90°.
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Table S8. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)
for bicycle (+)-21. U(eq) is defined as one third of the trace of the orthogonalized Ui tensor.

X y V4 U(eq)
Br(1) 4530(1) 12344(1) 7612(1) 25(1)
0@3) -588(2) 11005(1) 7596(1) 22(1)
O(1) 3784(1) 7512(2) 5030(1) 21(1)
C(11) 4314(2) 9440(2) 5895(1) 13(1)
C(8) 1060(2) 10016(2) 5919(1) 13(1)
C(13) 4913(2) 11063(2) 6798(1) 15(1)
0(2) 1136(2) 11236(1) 5425(1) 18(1)
C(6) 1639(2) 9434(2) 7331(1) 15(1)
N(@9) 1681(2) 8707(2) 5561(1) 15(1)
C(7) 1994(2) 10421(2) 6642(1) 12(1)
C(10) 3270(2) 8482(2) 5451(1) 14(1)
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N(12)
C(5)

0(4)

C(14)
C(16)
C(15)
C(17)

3685(2)
194(2)
-98(2)

6335(2)

-1439(3)

5961(2)

16(3)

10368(2)
9954(2)
9125(1)

10625(2)
9579(2)
9584(2)

11172(3)

6443(1) 13(1)
7768(1) 15(1)
8382(1) 26(1)
6477(1) 16(1)
8850(1) 30(1)
5907(1) 15(1)
4806(1) 35(1)

Table S9. Bond lengths [A] and angles [°] for bicycle (+)-21.
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Br(1)-C(13)
0(3)-C(5)
0(1)-C(10)
C(11)-N(12)
C(11)-C(15)
C(11)-C(10)
C(8)-0(2)
C(8)-N(9)
C(8)-C(7)
C(13)-N(12)
C(13)-C(14)
0(2)-C(17)
C(6)-C(5)
C(6)-C(7)
N(9)-C(10)
C(7)-N(12)
C(5)-0(4)
0(4)-C(16)
C(14)-C(15)

N(12)-C(11)-C(15)
N(12)-C(11)-C(10)
C(15)-C(11)-C(10)
0(2)-C(8)-N(9)

1.8667(16)
1.2064(19)
1.232(2)
1.384(2)
1.390(2)
1.463(2)
1.4135(19)
1.452(2)
1.525(2)
1.362(2)
1.379(2)
1.430(2)
1.510(2)
1.532(2)
1.366(2)
1.463(2)
1.3321(19)
1.452(2)
1.413(2)

108.14(14)
120.30(14)
131.49(15)

112.54(14)

0(2)-C(8)-C(7)
N(9)-C(8)-C(7)
N(12)-C(13)-C(14)
N(12)-C(13)-Br(1)
C(14)-C(13)-Br(1)
C(8)-0(2)-C(17)
C(5)-C(6)-C(7)
C(10)-N(9)-C(8)
N(12)-C(7)-C(8)
N(12)-C(7)-C(6)
C(8)-C(7)-C(6)
O(1)-C(10)-N(9)
0(1)-C(10)-C(11)
N(9)-C(10)-C(11)
C(13)-N(12)-C(11)
C(13)-N(12)-C(7)
C(11)-N(12)-C(7)
0(3)-C(5)-0(4)
0(3)-C(5)-C(6)
0(4)-C(5)-C(6)
C(5)-0(4)-C(16)
C(13)-C(14)-C(15)
C(11)-C(15)-C(14)

106.33(13)
111.66(13)
109.66(14)
120.57(12)
129.74(12)
113.14(14)
111.19(13)
122.51(14)
107.35(13)
110.72(13)
113.40(13)
122.42(15)
122.61(15)
114.93(14)
108.15(13)
127.87(14)
123.63(13)
123.83(16)
124.62(15)
111.54(14)
115.14(14)
106.74(15)
107.28(14)

Symmetry transformations used to generate equivalent atoms:

Table S10. Anisotropic displacement parameters (A2x 103) for bicycle (+)-21. The anisotropic
displacement factor exponent takes the form: -2p?[ hz a*?U!' + ... +2hka* b* U2 ]

Ull U22 U33 U23 U13 U12
Br(1)  21(1) 28(1) 27(1) -16(1) 3(1) 7(1)
03)  21(1) 25(1) 21(1) 4(1) 4(1) 8(1)
o(1) 16(1) 22(1) 25(1) -11(1) 1(1) 1(1)
c(1l)  13(1) 14(1) 12(1) -1(1) 1(1) 1(1)
C(8) 12(1) 13(1) 15(1) -1(1) 0(1) 0(1)
C(13)  15(1) 15(1) 15(1) 3(1) 0(1) 2(1)
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0(2)
C(6)
N©)
C(7)
C(10)
N(12)
C(5)
0(4)
C(14)
C(16)
C(15)
C(17)

20(1)
15(1)
11(1)
10(1)
14(1)
11(1)
16(1)
33(1)
13(1)
36(1)
13(1)
38(1)

17(1)
14(1)
15(1)
12(1)
15(1)
14(1)
14(1)
20(1)
18(1)
23(1)
17(1)
37(1)

17(1)
16(1)
19(1)
14(1)
14(1)
14(1)
14(1)
24(1)
17(1)
29(1)
16(1)
28(1)

4(1)
0(1)
-5(1)
-1(1)
-1(1)
-2(1)
-2(1)
6(1)
-1(1)
2(1)
-1(1)
12(1)

-3(1)
3(1)
-1(1)
1(1)
0(1)
1(1)
0(1)
16(1)
-2(1)
20(1)
1(1)
-18(1)

0(1)
2(1)
-1(1)
-1(1)
0(1)
0(1)
-2(1)
8(1)
-2(1)
3(1)
1(1)
-7(1)

Page S41/ 5140

Table S11. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 10 3)

for bicycle (+)-21.

X y V4 U(eq)
H(8) =75 9846 6065 16
H(6A) 1454 8430 7148 18
H(6B) 2569 9420 7681 18
H(9) 1070(20) 8200(20) 5292(12) 18
H(7) 1718 11442 6786 14
H(14) 7367 10959 6613 20
H(16A) -1233 10550 9060 44
H(16B) -1588 8890 9275 44
H(16C) -2402 9605 8532 44
H(15) 6697 9077 5590 18
H(17A) 261 10338 4475 52
H(17B) 79 12068 4503 52
H(17C) -1060 11065 5016 52
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Crystal Structure of Thioester (+)-26

View 1:
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Table S12. Crystal data and structure refinement for thioester (+)-26.

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 29.13°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

10013
C17H17BrN20O3 S
409.30

100(2) K

0.71073 A
Monoclinic

P2(1)

a=9.2556(9) A
b=28.0917(8) A
c=11.7613(12) A
880.41(15) A3

2

1.544 Mg/m?

2.470 mm-!

416
0.35x0.35x0.15 mm?3
1.73 to 29.13°.
-12<=h<=12, -10<=k<=11, -16<=I<=16
19103

4583 [R(int) = 0.0383]

99.9 %

None

0.7082 and 0.4785

Full-matrix least-squares on F?

4583 /203 /222

1.008

R1=0.0251, wR2 =0.0560
R1=0.0282, wR2 =0.0570

0.014(5)

0.519 and -0.232 e.A"

a=90°.

g =90°.

b=91.799(2)°.
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Table S13. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)
for thioester (+)-26. U(eq) is defined as one third of the trace of the orthogonalized U’ tensor.

X y z U(eq)
Br(1) 135(1) 9493(1) 3768(1) 20(1)
S(1) 3998(1) 4712(1) 5370(1) 26(1)
0(@3) 1618(1) 4293(2) 4073(1) 17(1)
C(5) 2720(2) 5054(2) 4221(2) 15(1)
C(7) 2125(2) 6816(2) 2470(2) 14(1)
C(19) 2830(2) 1758(3) 7926(2) 22(1)
c(17) 3282(2) 3004(3) 6116(2) 18(1)
C(22) 2870(2) 1547(3) 5576(2) 21(1)
C(18) 3263(2) 3118(3) 7301(2) 21(1)
C(6) 3212(2) 6452(3) 3461(2) 18(1)
C(20) 2403(2) 297(3) 7410(2) 22(1)
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C(23) 1951(3) -1187(3) 8091(2) 33(1)
C21) 2420(2) 214(3) 6216(2) 25(1)
o(1) 4980(2) 8576(2) 117(1) 18(1)
0(2) 1148(2) 5943(2) 706(1) 19(1)
C(11) 3137(2) 9187(2) 1394(2) 14(1)
N(12) 2177(2) 8549(2) 2165(1) 14(1)
C(13) 1509(2) 9849(2) 2670(2) 16(1)
C(16) 1114(2) 4835(3) -239(2) 26(1)
N(©9) 3697(2) 6443(2) 833(2) 16(1)
C(10) 4007(2) 8076(2) 723(2) 15(1)
C(8) 2425(2) 5821(2) 1393(2) 15(1)
C(15) 3040(2) 10894(3) 1419(2) 17(1)
C(14) 2000(2) 11308(3) 2229(2) 18(1)

Table S14. Bond lengths [A] and angles [°] for thioester (+)-26.

Br(1)-C(13) 1.8635(17) C(6)-C(5)-S(1) 110.86(14)
S(1)-C(17) 1.776(2) N(12)-C(7)-C(8) 107.21(15)
S(1)-C(5) 1.789(2) N(12)-C(7)-C(6) 110.21(16)
0(3)-C(5) 1.199(2) C(8)-C(7)-C(6) 113.14(17)
C(5)-C(6) 1.521(3) C(20)-C(19)-C(18) 121.9(2)
C(7)-N(12) 1.448(3) C(22)-C(17)-C(18) 120.05(19)
C(7)-C(8) 1.533(3) C(22)-C(17)-S(1) 122.48(16)
C(7)-C(6) 1.544(3) C(18)-C(17)-S(1) 117.23(17)
C(19)-C(20) 1.381(3) C(17)-C(22)-C(21) 119.72(19)
C(19)-C(18) 1.390(3) C(19)-C(18)-C(17) 119.3(2)
C(17)-C(22) 1.387(3) C(5)-C(6)-C(7) 112.71(16)
C(17)-C(18) 1.397(3) C(19)-C(20)-C(21) 117.9(2)
C(22)-C(21) 1.387(3) C(19)-C(20)-C(23) 121.89(19)
C(20)-C(21) 1.406(3) C(21)-C(20)-C(23) 120.2(2)
C(20)-C(23) 1.510(3) C(22)-C(21)-C(20) 121.2(2)
0(1)-C(10) 1.235(2) C(8)-0(2)-C(16) 113.47(15)
0(2)-C(8) 1.414(2) C(15)-C(11)-N(12) 108.31(16)
0(2)-C(16) 1.427(2) C(15)-C(11)-C(10) 131.64(17)
C(11)-C(15) 1.385(3) N(12)-C(11)-C(10) 120.04(17)
C(11)-N(12) 1.389(2) C(13)-N(12)-C(11) 107.77(15)
C(11)-C(10) 1.456(2) C(13)-N(12)-C(7) 128.29(16)
N(12)-C(13) 1.365(2) C(11)-N(12)-C(7) 123.21(16)
C(13)-C(14) 1.373(3) N(12)-C(13)-C(14) 109.77(16)
N(9)-C(10) 1.358(3) N(12)-C(13)-Br(1) 120.69(14)
N(9)-C(8) 1.457(2) C(14)-C(13)-Br(1) 129.53(15)
C(15)-C(14) 1.416(3) C(10)-N(9)-C(8) 123.69(17)

O(1)-C(10)-N(9) 122.22(18)
C(17)-S(1)-C(5) 104.18(9) 0(1)-C(10)-C(11) 122.47(18)
0(3)-C(5)-C(6) 124.42(18) N(9)-C(10)-C(11) 115.29(17)
0(3)-C(5)-S(1) 124.72(15)

Supplementary Material (ESI) for Chemical Science
This journal is (c) The Royal Society of Chemistry 2010



Total Synthesis of all (—)-Agelastatin Alkaloids Page S45/ S140
M. Movassaghi, D. S. Siegel, and S. Han

N(9)-C(8)-C(7) 111.24(16)
0(2)-C(8)-N(9) 112.99(15) C(11)-C(15)-C(14) 107.20(18)
0(2)-C(8)-C(7) 105.37(15) C(13)-C(14)-C(15) 106.95(19)

Symmetry transformations used to generate equivalent atoms:

Table S15. Anisotropic displacement parameters (A2x 103) for thioester (+)-26. The anisotropic
displacement factor exponent takes the form: -2p?[ h? a*2U'' + ... + 2 h k a* b* U2 ]

Ull U22 U33 U23 U13 U12
Br(1)  18(1) 24(1) 19(1) 3(1) 8(1) -4(1)
S(1)  20(1) 35(1) 24(1) 13(1) 7(1) -8(1)
03)  19(1) 16(1) 15(1) 2(1) 2(1) 0(1)
c5)  17(1) 18(1) 12(1) 1(1) 1(1) 2(1)
c7)  16(1) 12(1) 13(1) 1(1) 1(1) 3(1)
C(19)  21(1) 30(1) 13(1) 3(1) 2(1) 2(1)
C(17)  12(1) 23(1) 17(1) 8(1) -1(1) 1(1)
C(22) 22(1) 27(1) 14(1) 2(1) -1(1) 6(1)
C(18)  20(1) 23(1) 18(1) 0(1) -4(1) 2(1)
c6)  19(1) 18(1) 17(1) 2(1) -1(1) -6(1)
C(20)  19(1) 28(1) 19(1) 6(1) -1(1) 3(1)
C(23)  38(1) 32(1) 27(1) 10(1) 2(1) -8(1)
c2l)  31(1) 21(1) 21(1) 1(1) -4(1) 2(1)
o)  20(1) 15(1) 19(1) 1(1) 7(1) -1(1)
02)  21(1) 19(1) 16(1) -4(1) 3(1) 0(1)
C(11)  16(1) 14(1) 12(1) 2(1) 3(1) -1(1)
N(12)  15(1) 12(1) 15(1) 1(1) 2(1) 2(1)
C(13)  14(1) 20(1) 13(1) 3(1) 3(1) 2(1)
C(16)  33(1) 26(2) 18(1) 7(1) 2(1) 3(1)
N@©)  19(1) 12(1) 18(1) -1(1) 5(1) 0(1)
C(10)  17(1) 14(1) 13(1) 0(1) -1(1) 2(1)
c@®)  19(1) 12(1) 15(1) 2(1) 1(1) 2(1)
C(15)  22(1) 11(1) 18(1) 0(1) 4(1) 0(1)
C(14)  20(1) 14(1) 20(1) 3(1) 5(1) 1(1)

Table S16. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 10 3)
for thioester (+)-26.

X y V4 U(eq)
H(7) 1129 6547 2719 17
H(19) 2827 1836 8732 26
H(22) 2896 1463 4772 25
H(18) 3544 4114 7674 25
H(6A) 4158 6159 3146 22
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H(6B) 3347 7464 3925 22
H(23A) 2805 -1851 8298 49
H(23B) 1270 -1858 7633 49
H(23C) 1485 -817 8783 49
H(21) 2118 773 5842 30
H(16A) 1943 5053 715 38
H(16B) 216 4999 -688 38
H(16C) 1159 3694 38 38
H(9) 412020)  5750(30) 416(17) 19
H(8) 2588 4638 1605 18
H(15) 3573 11647 975 20
H(14) 1699 12389 2428 21
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Crystal Structure of (+)-O-Methvl-pre-agelastatin A (19)
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Table S17. Crystal data and structure refinement for (+)-O-methyl-pre-agelastatin A (19).

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 29.56°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

Table S18. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)
for (+)-O-methyl-pre-agelastatin A (19). U(eq) is defined as one third of the trace of the

orthogonalized U’ tensor.

10012

C14 H19 Br N4 O4
387.24

100(2) K

0.71073 A
Orthorhombic
P2(1)2(1)2(1)
a=10.3843(11) A
b=10.7461(11) A
c=14.0947(15) A
1572.8(3) A3

4

1.635 Mg/m?

2.640 mm'!

792

0.49x 0.20x 0.18 mm?3
2.38 t0 29.56°.
-14<=h<=14, -14<=k<=14, -19<=I<=19
31959

4413 [R(int) = 0.0524]

100.0 %

None

0.6479 and 0.3578

Full-matrix least-squares on F?

4413 /199 /220

1.016

R1=0.0276, wR2 =0.0618
R1=0.0327, wR2 =0.0635
-0.007(6)

0.598 and -0.372 e.A"

a= 90°.
b= 90°.
g =90°.

X y z U(eq)
Br(1) 159(1) 5727(1) 8694(1) 19(1)
C(7) 299(2) 8579(2) 9501(1) 12(1)
O(1) 3736(1) 10457(1) 9284(1) 17(1)
N(9) 1768(2) 10252(2) 9958(1) 14(1)
C(13) 1556(2) 6821(2) 8716(2) 14(1)
C4) -2779(2) 9358(2) 8879(1) 16(1)
N(1) -1764(2) 11168(2) 8930(1) 13(1)
0O(2) -3553(2) 12482(1) 9115(1) 18(1)
0(@3) 1132(1) 8682(1) 11052(1) 16(1)
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C(17) 1400(2) 9361(2) 11909(1) 20(1)
NQ3) -3662(2) 10316(2) 8998(1) 16(1)
C(15) 3436(2) 7809(2) 8539(1) 15(1)
C(8) 740(2) 9455(2) 10295(1) 12(1)
N(12) 1452(2) 7949(2) 9159(1) 12(1)
C(6) -325(2) 9256(2) 8651(1) 15(1)
C(10) 2770(2) 9819(2) 9433(1) 12(1)
CQ2) -3051(2) 11429(2) 9029(1) 15(1)
C(16) -794(2) 12148(2) 8388(2) 18(1)
C(11) 2611(2) 8564(2) 9047(1) 13(1)
C(5) -1592(2) 9867(2) 8832(1) 14(1)
C(14) 2771(2) 6692(2) 8339(1) 16(1)
0(1S) 9175(2) 1656(2) 1844(1) 27(1)
C(18) 7951(2) 1693(2) 1404(2) 24(1)

Table S19. Bond lengths [A] and angles [°] for (+)-O-methyl-pre-agelastatin A (19).

Br(1)-C(13) 1.8678(19) C(10)-N(9)-C(8) 122.66(17)
C(7)-N(12) 1.457(2) N(12)-C(13)-C(14) 109.78(18)
C(7)-C(8) 1.532(3) N(12)-C(13)-Br(1) 120.24(15)
C(7)-C(6) 1.545(3) C(14)-C(13)-Br(1) 129.98(16)
0(1)-C(10) 1.234(2) C(5)-C(4)-N(3) 107.96(19)
N(9)-C(10) 1.359(3) C(2)-N(1)-C(5) 109.55(17)
N(9)-C(8) 1.448(3) C(2)-N(1)-C(16) 121.94(17)
C(13)-N(12) 1.368(2) C(5)-N(1)-C(16) 128.43(17)
C(13)-C(14) 1.375(3) C(8)-0(3)-C(17) 113.06(15)
C(4)-C(5) 1.350(3) C(2)-N(3)-C(4) 110.46(17)
C(4)-N(3) 1.388(3) C(11)-C(15)-C(14) 107.40(18)
N(1)-C(2) 1.372(3) 0(3)-C(8)-N(9) 112.48(16)
N(1)-C(5) 1.416(3) 0(3)-C(8)-C(7) 106.02(15)
N(1)-C(16) 1.459(3) N(9)-C(8)-C(7) 110.20(15)
0(2)-C(2) 1.252(3) C(13)-N(12)-C(11) 107.54(17)
0(3)-C(8) 1.413(2) C(13)-N(12)-C(7) 128.87(17)
0(3)-C(17) 1.439(2) C(11)-N(12)-C(7) 122.15(16)
N3)-C(2) 1.355(3) C(5)-C(6)-C(7) 116.37(16)
C(15)-C(11) 1.380(3) O(1)-C(10)-N(9) 121.63(19)
C(15)-C(14) 1.413(3) 0(1)-C(10)-C(11) 122.74(19)
N(12)-C(11) 1.382(3) N(9)-C(10)-C(11) 115.62(18)
C(6)-C(5) 1.492(3) 0(2)-C(2)-N(3) 127.34(19)
C(10)-C(11) 1.464(3) 0(2)-C(2)-N(1) 126.9(2)
0(1S)-C(1S) 1.415(3) N(3)-C(2)-N(1) 105.78(17)

C(15)-C(11)-N(12) 108.65(18)
N(12)-C(7)-C(8) 106.31(16) C(15)-C(11)-C(10) 131.65(19)
N(12)-C(7)-C(6) 107.86(14) N(12)-C(11)-C(10) 119.69(18)
C(8)-C(7)-C(6) 113.71(16)
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N(1)-C(5)-C(6) 124.23(18)
C(4)-C(5)-N(1) 106.24(18) C(13)-C(14)-C(15) 106.60(18)
C(4)-C(5)-C(6) 129.41(19)

Symmetry transformations used to generate equivalent atoms:

Table S20. Anisotropic displacement parameters (A2x 103) for (+)-O-methyl-pre-agelastatin A (19).
The anisotropic displacement factor exponent takes the form: -2p?[ h? a*?U!" + ... + 2 h k a* b* U2 ]

Ull U22 U33 U23 U13 U12
Br(1) 22(1) 15(1) 20(1) -4(1) 1(1) -4(1)
c(7) 101 12(1) 14(1) 2(1) 1(1) 0(1)
o)  11(1) 18(1) 23(1) 2(1) 2(1) 0(1)
N©)  14(1) 10(1) 17(1) 2(1) 2(1) 2(1)
C(13)  18(1) 12(1) 14(1) 2(1) 2(1) 0(1)
C@)  16(1) 14(1) 17(1) 2(1) 0(1) 1(1)
N()  11(1) 11(1) 17(1) 2(1) -1(1) 0(1)
02)  17(1) 14(1) 24(1) -4(1) -1(1) 4(1)
03)  20(1) 15(1) 12(1) 0(1) 2(1) -1(1)
Cc(17)  27(1) 21(1) 14(1) 2(1) 3(1) 1(1)
N3)  11(1) 16(1) 21(1) 1(1) 2(1) 0(1)
C(15)  13(1) 16(1) 15(1) 0(1) 2(1) 3(1)
c®)  12(1) 11(1) 13(1) -1(1) 1(1) 1(1)
N(12)  11(1) 12(1) 14(1) -1(1) 1(1) 1(1)
Cc6)  14(1) 16(1) 14(1) -1(1) -1(1) 2(1)
C(10)  11(1) 12(1) 15(1) 4(1) 3(1) 0(1)
c2)  12(1) 19(1) 13(1) 2(1) -1(1) 1(1)
C(16)  14(1) 16(1) 25(1) 3(1) -1(1) 3(1)
Cc(11)  11(1) 15(1) 13(1) 2(1) 0(1) 1(1)
C(5)  14(1) 14(1) 13(1) 2(1) -1(1) 1(1)
C(14)  17(1) 16(1) 16(1) -1(1) 0(1) 4(1)
0(1S)  19(1) 29(1) 32(1) 6(1) 5(1) 2(1)
c(1s)  27(1) 19(1) 25(1) 4(1) 2(1) 2(1)

Table S21. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3) for (+)-
O-methyl-pre-agelastatin A (19).

X y z U(eq)
H(7) 318 7952 9764 14
H(9) 1820(20)  10950(16)  10199(16) 16
H(4) -2976 8497 8837 19
H(17A) 2117 9936 11799 31
H(17B) 1631 8777 12415 31
H(17C) 634 9834 12097 31
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HQ) 4461(16)  10210(20)  9060(17) 19
H(15) 4294 8004 8358 18
H(8) 3 9980 10504 15
H(6A) 284 9898 8423 17
H(6B) ~440 8646 8131 17
H(16A) 1189 12947 9057 27
H(16B) 443 12197 8244 27
H(16C) 99 11960 9336 27
H(14) 3098 5989 8009 20
H(101) 973020)  1980(20)  1516(16) 32
H(1S1) 7284 1498 1873 36
H(1S2) 7921 1080 890 36
H(1S3) 7799 2526 1145 36
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Crystal Structure of (-)-Agelastatin A (1)

View 1:

View 2: View 3:
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Table S22. Crystal data and structure refinement for (—)-agelastatin A (1).

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 30.03°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

10026

C12 H16 Br N4 04.50
368.20

100(2) K

0.71073 A
Monoclinic

P2(1)

a=13.5873(14) A
b=6.9161(7) A
c=15.7114(17) A
1459.1(3) A3

4

1.676 Mg/m?

2.844 mm-!

748

0.48 x 0.25 x 0.04 mm?3
1.31 to 30.03°.
-19<=h<=19, -9<=k<=9, -22<=|<=21
39133

8508 [R(int) = 0.0524]

99.9 %

None

0.8947 and 0.3422

Full-matrix least-squares on F?

8508 /402 /426

1.017

R1 =0.0346, wR2 = 0.0795
R1=0.0437, wR2 = 0.0829
0.015(5)

0.875 and -0.490 e.A-

a=90°.

g =90°.

b= 98.786(2)°.

Page S53/ 5140

Table S23. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)
for (—)-agelastatin A (1). U(eq) is defined as one third of the trace of the orthogonalized U’ tensor.

X y V4 U(eq)
Br(1A) 10024(1) 9800(1) 4181(1) 20(1)
O(1A) 7655(1) 2032(3) 3166(1) 19(1)
0O(2A) 5380(1) 12339(3) 4193(1) 15(1)
O(3A) 6575(1) 7489(3) 5834(1) 16(1)
N(1A) 6544(2) 10312(3) 4960(1) 13(1)
NQBA) 5476(2) 9051(3) 3910(2) 16(1)
N(9A) 6925(1) 4729(4) 3601(1) 16(1)
N(12A) 8666(1) 6765(3) 3693(1) 13(1)
C(2A) 5761(2) 10700(4) 4338(2) 13(1)
C(4A) 6100(2) 7438(4) 4214(2) 13(1)
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C(5A) 6771(2) 8256(4) 5039(2) 13(1)
C(6A) 7840(2) 7741(4) 4947(2) 14(1)
C(7A) 7830(2) 7787(4) 3976(2) 12(1)
C(8A) 6834(2) 6839(3) 3592(2) 13(1)
C(10A) 7700(2) 3773(4) 3354(2) 15(1)
C(11A) 8604(2) 4898(4) 3361(2) 14(1)
C(13A) 9618(2) 7390(4) 3713(2) 15(1)
C(14A) 10170(2) 5986(4) 3382(2) 16(1)
C(15A) 9532(2) 4414(3) 3163(2) 16(1)
C(16A) 7030(2) 11771(4) 5551(2) 20(1)
Br(1B) 677(1) 1059(1) -861(1) 30(1)
O(1B) 3160(2) 8724(3) 175(1) 28(1)
0(2B) 3843(1) -1576(3) 2515(1) 17(1)
0(3B) 1898(1) 3202(3) 2824(1) 22(1)
N(1B) 2475(2) 446(3) 2140(1) 15(1)
N(3B) 3984(2) 1698(3) 2274(2) 16(1)
N(9B) 3293(2) 6008(4) 988(2) 21(1)
N(12B) 1965(2) 4066(3) -199(2) 18(1)
C(2B) 3473(2) 41(4) 2325(2) 14(1)
C(4B) 3345(2) 3314(4) 2009(2) 14(1)
C(5B) 2286(2) 2529(4) 2096(2) 15(1)
C(6B) 1615(2) 3162(4) 1279(2) 18(1)
C(7B) 2307(2) 3044(4) 598(2) 16(1)
C(8B) 3300(2) 3896(4) 1057(2) 15(1)
C(10B) 2944(2) 6983(4) 254(2) 22(1)
C(11B) 2275(2) 5912(4) -382(2) 20(1)
C(13B) 1303(2) 3459(4) -886(2) 20(1)
C(14B) 1190(2) 4839(5) -1516(2) 25(1)
C(15B) 1809(2) 6408(4) -1198(2) 25(1)
C(16B) 1704(2) -950(4) 2232(2) 26(1)
O(1W) 5937(1) 1920(3) 1936(2) 27(1)
0(2W) 3590(2) 477(4) 8668(2) 47(1)
0(3W) 4605(2) 3913(5) 9290(2) 59(1)

Table S24. Bond lengths [A] and angles [°] for (—)-agelastatin A (1).

Br(1A)-C(13A) 1.870(3) N(12A)-C(13A) 1.360(3)
O(1A)-C(10A) 1.239(3) N(12A)-C(11A) 1.391(3)
O(2A)-C(2A) 1.252(3) N(12A)-C(7A) 1.464(3)
O(3A)-C(5A) 1.419(3) C(4A)-C(8A) 1.556(3)
N(1A)-C(2A) 1.357(3) C(4A)-C(5A) 1.571(3)
N(1A)-C(5A) 1.456(3) C(5A)-C(6A) 1.524(3)
N(1A)-C(16A) 1.459(3) C(6A)-C(7A) 1.523(3)
N(3A)-C(2A) 1.350(3) C(7A)-C(8A) 1.541(3)
N(3A)-C(4A) 1.438(3) C(10A)-C(11A) 1.453(3)
N(9A)-C(10A) 1.350(3) C(11A)-C(15A) 1.385(3)
N(9A)-C(8A) 1.465(3)
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C(13A)-C(14A)
C(14A)-C(15A)
Br(1B)-C(13B)
O(1B)-C(10B)
0(2B)-C(2B)
0(3B)-C(5B)
N(1B)-C(2B)
N(1B)-C(16B)
N(1B)-C(5B)
N(3B)-C(2B)
N(3B)-C(4B)
N(9B)-C(10B)
N(9B)-C(8B)
N(12B)-C(13B)
N(12B)-C(11B)
N(12B)-C(7B)
C(4B)-C(8B)
C(4B)-C(5B)
C(5B)-C(6B)
C(6B)-C(7B)
C(7B)-C(8B)
C(10B)-C(11B)
C(11B)-C(15B)
C(13B)-C(14B)
C(14B)-C(15B)

C(2A)-N(1A)-C(5A)
C(2A)-N(1A)-C(16A)
C(5A)-N(1A)-C(16A)
C(2A)-N(3A)-C(4A)
C(10A)-N(9A)-C(8A)
C(13A)-N(12A)-C(11A)
C(13A)-N(12A)-C(7A)
C(11A)-N(12A)-C(7A)
O(2A)-C(2A)-N(3A)
O(2A)-C(2A)-N(1A)
N(3A)-C(2A)-N(1A)
N(3A)-C(4A)-C(8A)
N(3A)-C(4A)-C(5A)
C(8A)-C(4A)-C(5A)
O(3A)-C(5A)-N(1A)
O(3A)-C(5A)-C(6A)
N(1A)-C(5A)-C(6A)
O(3A)-C(5A)-C(4A)
N(1A)-C(5A)-C(4A)
C(6A)-C(5A)-C(4A)
C(7A)-C(6A)-C(5A)
N(12A)-C(7A)-C(6A)
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1.376(4)
1.401(4)
1.868(3)
1.251(3)
1.244(3)
1.410(3)
1.372(3)
1.447(3)
1.463(3)
1.349(3)
1.437(3)
1.357(4)
1.465(3)
1.361(3)
1.388(4)
1.452(3)
1.541(4)
1.563(3)
1.521(4)
1.530(3)
1.546(3)
1.448(4)
1.384(4)
1.367(4)
1.416(4)

112.7(2)
123.4(2)
123.5(2)
112.4(2)
123.6(2)
107.9(2)
128.3(2)
123.82(19)
126.5(2)
124.5(2)
109.0(2)
113.5(2)
103.5(2)
105.46(18)
111.9(2)
107.80(19)
114.4(2)
115.33(19)
101.15(19)
106.22(19)
103.11(19)
113.87(19)

N(12A)-C(7A)-C(8A)
C(6A)-C(7A)-C(8A)
N(9A)-C(8A)-C(7A)
N(9A)-C(8A)-C(4A)
C(7A)-C(8A)-C(4A)
O(1A)-C(10A)-N(9A)
O(1A)-C(10A)-C(11A)
N(9A)-C(10A)-C(11A)
C(15A)-C(11A)-N(12A)
C(15A)-C(11A)-C(10A)
N(12A)-C(11A)-C(10A)
N(12A)-C(13A)-C(14A)
N(12A)-C(13A)-Br(1A)
C(14A)-C(13A)-Br(1A)
C(13A)-C(14A)-C(15A)
C(11A)-C(15A)-C(14A)
C(2B)-N(1B)-C(16B)
C(2B)-N(1B)-C(5B)
C(16B)-N(1B)-C(5B)
C(2B)-N(3B)-C(4B)
C(10B)-N(9B)-C(8B)
C(13B)-N(12B)-C(11B)
C(13B)-N(12B)-C(7B)
C(11B)-N(12B)-C(7B)
0(2B)-C(2B)-N(3B)
0(2B)-C(2B)-N(1B)
N(3B)-C(2B)-N(1B)
N(3B)-C(4B)-C(8B)
N(3B)-C(4B)-C(5B)
C(8B)-C(4B)-C(5B)
0(3B)-C(5B)-N(1B)
0(3B)-C(5B)-C(6B)
N(1B)-C(5B)-C(6B)
O(3B)-C(5B)-C(4B)
N(1B)-C(5B)-C(4B)
C(6B)-C(5B)-C(4B)
C(5B)-C(6B)-C(7B)
N(12B)-C(7B)-C(6B)
N(12B)-C(7B)-C(8B)
C(6B)-C(7B)-C(8B)
N(9B)-C(8B)-C(4B)
N(9B)-C(8B)-C(7B)
C(4B)-C(8B)-C(7B)
O(1B)-C(10B)-N(9B)
O(1B)-C(10B)-C(11B)
N(9B)-C(10B)-C(11B)
C(15B)-C(11B)-N(12B)
C(15B)-C(11B)-C(10B)
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110.6(2)
104.85(19)
110.6(2)
108.67(19)
104.47(19)
122.2(2)
122.2(2)
115.5(2)
107.7(2)
131.8(3)
120.2(2)
109.8(2)
120.95(18)
129.24(18)
106.8(2)
107.9(2)
123.3(2)
111.8(2)
122.5(2)
112.60(19)
123.8(2)
107.7(2)
128.2(2)
124.0(2)
125.8(2)
125.8(2)
108.4(2)
114.7(2)
103.2(2)
106.0(2)
111.8(2)
109.9(2)
113.7(2)
114.8(2)
100.89(19)
105.5(2)
102.81(19)
115.4(2)
111.0(2)
103.9(2)
109.3(2)
110.5(2)
104.8(2)
120.4(3)
123.8(3)
115.7(3)
108.0(2)
131.6(3)
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C(14B)-C(13B)-Br(1B)  129.4(2)
N(12B)-C(11B)-C(10B)  120.4(2) C(13B)-C(14B)-C(15B)  106.6(2)
N(12B)-C(13B)-C(14B)  110.2(3) C(11B)-C(15B)-C(14B)  107.4(3)
N(12B)-C(13B)-Br(1B)  120.4(2)

Symmetry transformations used to generate equivalent atoms:

Table S25. Anisotropic displacement parameters (A2x 103) for (—)-agelastatin A (1). The anisotropic
displacement factor exponent takes the form: -2p?[ h? a*?U" + ... + 2 h k a* b* U2 ]

Ull U22 U33 U23 U13 U12
Br(1A) 13(1) 17(1) 30(1) -5(1) 4(1) -5(1)
O(1A)  20(1) 12(1) 25(1) 2(1) 2(1) 0(1)
0(2A)  10(1) 13(1) 21(1) 2(1) 2(1) 1(1)
0(A) 12(1) 22(1) 14(1) 4(1) 2(1) 0(1)
N(1A)  12(1) 13(1) 14(1) 2(1) 1(1) 0(1)
NGA) 11(1) 13(1) 22(1) -1(1) -4(1) 2(1)
N(OA) 12(1) 10(1) 25(1) -1(1) 4(1) -4A(1)
N(12A) 10(1) 12(1) 16(1) 0(1) 2(1) 0(1)
CA)  8(1) 17(1) 14(1) -1(1) 4(1) 0(1)
C(4A)  8(1) 14(1) 17(1) 2(1) 1(1) 1(1)
C(5A)  9(1) 13(1) 17(1) 0(1) 2(1) 1(1)
C(6A)  9(1) 16(1) 15(1) -1(1) 2(1) 1(1)
C(7A)  9(1) 10(1) 18(1) 0(1) 2(1) 0(1)
C(8A) 11(1) 11(1) 16(1) 0(1) 1(1) 0(1)
C(10A) 14(1) 15(1) 16(1) 2(1) 0(1) 1(1)
C(11A) 15(1) 12(1) 16(1) 0(1) 3(1) 2(1)
C(13A) 12(1) 14(1) 20(1) 0(1) 2(1) -4A(1)
C(14A) 13(1) 17(1) 20(1) 3(1) 5(1) 3(1)
C(15A) 16(1) 13(1) 19(1) 1(1) 5(1) 2(1)
C(16A) 19(1) 16(1) 24(1) -5(1) 3(1) 2(1)
Br(1B) 29(1) 26(1) 29(1) -1(1) 9(1) 9(1)
O(1B)  38(1) 17(1) 29(1) 3(1) 1(1) 3(1)
0(2B) 17(1) 14(1) 20(1) 0(1) 2(1) 2(1)
0(3B) 16(1) 32(1) 18(1) 3(1) 2(1) 8(1)
N(I1B) 10(1) 16(1) 18(1) 2(1) 1(1) 1(1)
NGB) 10(1) 17(1) 22(1) 0(1) 0(1) 1(1)
NOB) 28(1) 14(1) 18(1) 0(1) 2(1) -4A(1)
N(12B) 19(1) 17(1) 17(1) 2(1) 2(1) 0(1)
C2B) 13(1) 18(1) 11(1) -1(1) 2(1) -1(1)
C@B) 13(1) 12(1) 17(1) 0(1) 0(1) 0(1)
C(5B) 11(1) 16(1) 17(1) 3(1) 2(1) 2(1)
C(6B) 12(1) 21(1) 20(1) 2(1) -1(1) 3(1)
C(7B)  16(1) 14(1) 15(1) 0(1) 2(1) 1(1)
C(8B) 15(1) 12(1) 17(1) 0(1) 0(1) 0(1)
C(10B) 25(1) 18(1) 22(1) 2(1) 4(1) 2(1)
C(11B) 23(1) 16(1) 20(1) 2(1) 2(1) 2(1)
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C(13B)
C(14B)
C(15B)
C(16B)
O(1W)
02W)
0(3W)

20(1)
26(1)
29(1)
17(1)
16(1)
63(2)
58(2)

21(1)
30(1)
23(2)
23(1)
29(1)
37(1)
52(2)

19(1) 3(1)
18(1) 0(1)
22(1) 4(1)
38(2) 5(1)
36(1) 3(1)
39(2) 1(1)
70(2) 14Q2)

-2(1)
-2(1)
4(1)
4(1)
4(1)
17(1)
17(2)

-1(1)
0(1)
2(1)
-5(1)
-4(1)
-4(1)
4(2)
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Table S26. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3) for (-)-

agelastatin A (1).
X y V4 U(eq)

H(3A) 5979(14) 7400(50) 5910(20) 24
H(3O) 5030(18) 8970(50) 3485(14) 19
H(%9A) 6394(16) 4140(40) 3660(20) 19
H(4A) 5695 6311 4359 16
H(6A1) 8314 8702 5242 16
H(6A2) 8020 6441 5184 16
H(7A) 7831 9163 3780 15
H(8A) 6601 7324 2996 15
H(14A) 10852 6068 3316 20
H(15A) 9704 3226 2921 19
H(16A) 6673 13002 5450 31
H(16B) 7720 11939 5453 31
H(16C) 7023 11354 6146 31
H(3B) 2340(20) 2970(50) 3263(17) 33
H(3D) 4624(13) 1690(40) 2343(19) 20
H(9B) 3540(20) 6620(40) 1443(15) 25
H(4B) 3520 4449 2396 17
H(6B1) 1369 4497 1334 22
H(6B2) 1039 2280 1140 22
H(7B) 2412 1653 463 19
H(8B) 3876 3338 813 18
H(14B) 776 4761 -2060 30
H(15B) 1889 7585 -1492 30
H(16D) 2007 -2223 2361 39
H(16E) 1234 -1018 1694 39
H(16F) 1351 -553 2702 39
H(1WB) 5980(30) 3100(30) 1780(20) 40
H(1WA) 6400(20) 1660(50) 2325(18) 40
H(2WA) 3980(30) 1650(50) 8790(30) 70
H(2WB) 3620(30) 90(60) 9199(16) 70
H(3WA) 4290(30) 4630(70) 8840(30) 89
H(3WB) 5240(15) 4070(80) 9230(30) 89
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Crystal Structure of (-)-Agelastatin B (2)

View 1:
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Table S27. Crystal data and structure refinement for (—)-agelastatin B (2).

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 29.13°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

agb

C12 H12 Br2 N4 O3
420.08

100(2) K

0.71073 A
Monoclinic

P2(1)

a=6.7838(7) A
b=28.1180(9) A
c=12.9579(14) A
702.51(13) A3

2

1.986 Mg/m?

5.785 mm-!

412

0.35x0.20x 0.10 mm?3
1.60 to 29.13°.
-90<=h<=9, -11<=k<=11, -17<=I<=17
12240

3735 [R(int) = 0.0338]

99.9 %

None

0.5954 and 0.2366

Full-matrix least-squares on F?
3735/200/200

1.009

R1=0.0227, wR2 = 0.0488
R1=0.0243, wR2 =0.0491
0.012(6)

0.492 and -0.270 e.A"

a=90°.

g =90°.

b=100.117(2)°.
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Table S28. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)
for (—)-agelastatin B (2). U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
Br(1) 219(1) 10031(1) -1432(1) 18(1)
N(12) 3774(3) 9351(2) 1377(2) 12(1)
O(1) 936(2) 11219(2) 3162(1) 17(1)
C(13) 3279(3) 9108(3) 324(2) 13(1)
Br(2) 4999(1) 8072(1) -439(1) 20(1)
0O(2) 4807(2) 6491(2) 4466(1) 15(1)
N(9) 4149(3) 10321(2) 3438(2) 14(1)
C(14) 1454(3) 9862(3) -28(2) 15(1)
0(@3) 11057(2) 5858(2) 3802(1) 18(1)
NQ@3) 9069(3) 8190(3) 3777(2) 15(1)
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C(15)
N(1)
C(11)
C(10)
C(3)
C(7)
C(6)
C(5)
C(4)
C(2)
C(16)

788(3)
7672(3)
2239(3)
2364(3)
5955(3)
5382(3)
4762(3)
5979(3)
7047(3)
9426(3)
7436(3)

10545(3)
5736(2)
10217(3)
10642(3)
9731(3)
8591(3)
6961(3)
6866(3)
8570(3)
6543(3)
3975(3)

849(2) 15(1)
3815(2) 12(1)
1706(2) 13(1)
2814(2) 13(1)
3077(2) 12(1)
2125(2) 10(1)
2580(2) 12(1)
3712(2) 10(1)
3916(2) 11(1)
3810(2) 14(1)
3701(2) 15(1)

Table S29. Bond lengths [A] and angles [°] for (—)-agelastatin B (2).
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Br(1)-C(14)
N(12)-C(13)
N(12)-C(11)
N(12)-C(7)
0(1)-C(10)
C(13)-C(14)
C(13)-Br(2)
0(2)-C(5)
N(9)-C(10)
N(9)-C(8)
C(14)-C(15)
0(3)-C(2)
N3)-C(2)
N(3)-C(4)
C(15)-C(11)
N(1)-C(2)
N(1)-C(16)
N(1)-C(5)
C(11)-C(10)
C(8)-C(4)
C(8)-C(7)
C(7)-C(6)
C(6)-C(5)
C(5)-C(4)
C(13)-N(12)-C(11)
C(13)-N(12)-C(7)
C(11)-N(12)-C(7)
N(12)-C(13)-C(14)
N(12)-C(13)-Br(2)
C(14)-C(13)-Br(2)
C(10)-N(9)-C(8)
C(13)-C(14)-C(15)

1.870(2)
1.362(3)
1.384(3)
1.462(3)
1.231(3)
1.384(3)
1.857(2)
1.397(3)
1.358(3)
1.466(3)
1.408(3)
1.240(3)
1.358(3)
1.448(3)
1.375(3)
1.359(3)
1.443(3)
1.458(3)
1.464(3)
1.528(3)
1.536(3)
1.537(3)
1.553(3)
1.562(3)

108.44(18)

128.84(19)

121.58(19)

108.33(19)

122.12(16)

129.36(18)

125.5(2)

107.7(2)

C(13)-C(14)-Br(1)
C(15)-C(14)-Br(1)
C(2)-N(3)-C(4)
C(11)-C(15)-C(14)
C(2)-N(1)-C(16)
C(2)-N(1)-C(5)
C(16)-N(1)-C(5)
C(15)-C(11)-N(12)
C(15)-C(11)-C(10)
N(12)-C(11)-C(10)
0(1)-C(10)-N(9)
0(1)-C(10)-C(11)
N(9)-C(10)-C(11)

N(9)-C(8)-C(4)
N(9)-C(8)-C(7)
C(4)-C(8)-C(7)
N(12)-C(7)-C(8)
N(12)-C(7)-C(6)
C(8)-C(7)-C(6)
C(7)-C(6)-C(5)
O(2)-C(5)-N(1)
0(2)-C(5)-C(6)
N(1)-C(5)-C(6)
0(2)-C(5)-C(4)
N(1)-C(5)-C(4)
C(6)-C(5)-C(4)
N(3)-C(4)-C(8)
N(3)-C(4)-C(5)
C(8)-C(4)-C(5)
0(3)-C(2)-N(3)
O(3)-C(2)-N(1)
N@3)-C(2)-N(1)

125.06(17)
127.15(17)
111.91(19)
106.9(2)

124.0(2)

111.90(18)
122.83(19)
108.6(2)

131.0(2)

120.32(19)
122.12)

122.4(2)

115.46(19)
107.60(18)
110.16(17)
102.86(17)
109.41(17)
113.27(17)
104.97(18)
105.61(17)
109.58(18)
113.45(16)
113.41(18)
112.21(18)
101.94(16)
105.65(18)
113.20(18)
102.22(17)
105.84(17)
126.5(2)

124.6(2)

108.85(19)

Symmetry transformations used to generate equivalent atoms:
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Table S30. Anisotropic displacement parameters (A2x 103) for (—)-agelastatin B (2). The anisotropic
displacement factor exponent takes the form: -2p?[ h? a*?U" + ... + 2 h k a* b* U2 ]

Ull U22 U33 U23 U13 U12
Br(1)  19(1) 23(1) 11(1) 3(1) 2(1) 4(1)
N(12)  15(1) 12(1) 8(1) 1(1) 1(1) 2(1)
o)  18(1) 18(1) 17(1) 0(1) 7(1) 1(1)
C(13)  18(1) 12(1) 9(1) 0(1) 1(1) 2(1)
Br(2)  26(1) 24(1) 12(1) 0(1) 4(1) 11(1)
02)  9(1) 26(1) 10(1) 3(1) 1(1) -1(1)
N©)  18(1) 16(1) 9(1) 3(1) 1(1) 2(1)
C(14)  18(1) 15(1) 10(1) 2(1) 0(1) 0(1)
03)  9(1) 26(1) 20(1) 2(1) 2(1) 0(1)
N@3) 101 16(1) 17(1) 1(1) 0(1) -4(1)
C(15)  15(1) 15(1) 15(1) 2(1) 2(1) 1(1)
N()  10(1) 13(1) 14(1) 1(1) 2(1) 0(1)
C(11)  14(1) 10(1) 13(1) 0(1) 2(1) 1(1)
C(10)  17(1) 10(1) 13(1) 1(1) 4(1) 2(1)
C8)  14(1) 9(1) 13(1) -1(1) 3(1) 0(1)
c7) 111 10(1) 9(1) 0(1) 0(1) 1(1)
Cc6)  14(1) 11(1) 9(1) 0(1) 0(1) 0(1)
c3)  9(1) 11(1) 8(1) 0(1) 2(1) 0(1)
C@)  12(1) 13(1) 8(1) 2(1) 1(1) -1(1)
c2)  11(1) 22(1) 8(1) 0(1) 1(1) -1(1)
C(16)  16(1) 11(1) 17(1) 3(1) 2(1) 2(1)

Table S31. Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3)
for (—)-agelastatin B (2).

X y z U(eq)
H(202) 3570(30) 6500(30) 4190(20) 18
H(1N9) 4300(40) 10680(30) 4091(15) 17
H(IN3) 10050(30) 8880(30) 3900(20) 18
H(3A) -430 11122 848 18
H(6) 6830 10660 2927 14
H(7) 6574 8405 1783 12
H(8A) 5086 6017 2156 14
H(8B) 3306 6953 2591 14
H(10) 7008 8984 4639 14
H(12A) 6600 3725 3022 22
H(12B) 6795 3544 4266 22
H(12C) 8753 3461 3736 22
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Crystal Structure of (-)-Agelastatin D (4)

View 1:

View 2: _ View 3:
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Table S32. Crystal data and structure refinement for (—)-agelastatin D (4).

Identification code
Empirical formula
Formula weight
Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 30.48°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F?

Final R indices [[>2sigma(])]
R indices (all data)

Absolute structure parameter
Largest diff. peak and hole

10087

CI11 H11 BrN4 O3

327.15

100(2) K

0.71073 A

Orthorhombic

P2(1)2(1)2(1)

a=6.1269(7) A a=90°.
b=6.8919(9) A b=90°.
c=29.087(4) A g=90°.
1228.2(3) A3

4

1.769 Mg/m?

3.357 mm-!

656

0.50 x 0.25 x 0.05 mm?

1.40 to 30.48°.

-8<=h<=8, -9<=k<=9, -41<=]<=41
33337

3716 [R(int) = 0.0679]

99.9 %

None

0.8501 and 0.2846

Full-matrix least-squares on F?
3716/ 188 /184

1.161

R1=0.0464, wR2=0.1115
R1=0.0515, wR2=0.1133
0.046(11)

1.323 and -1.028 e. A3
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Table S33. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)
for (—)-agelastatin D (4). U(eq) is defined as one third of the trace of the orthogonalized U’ tensor.

X y z U(eq)
Br(1) 4297(1) 1321(1) 220(1) 24(1)
O(1) 11956(4) -1060(4) 1580(1) 18(1)
0O(2) 7309(4) 6416(4) 1862(1) 12(1)
0(@3) 922(4) 4877(4) 2194(1) 14(1)
N(1) 3860(4) 5223(4) 1696(1) 11(1)
C(2) 2793(5) 4438(5) 2064(1) 11(1)
NQ@3) 4067(5) 3057(4) 2256(1) 12(1)
C4) 6225(5) 2994(5) 2056(1) 10(1)
C(5) 6171(5) 4758(4) 1710(1) 10(1)
C(6) 7005(5) 3941(5) 1249(1) 13(1)
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C(7) 6208(5) 1825(4) 1266(1) 10(1)
C(8) 6677(5) 1162(5) 1763(1) 11(1)
N(©9) 8996(5) 658(4) 1814(1) 13(1)
C(10) 10128(5) -366(5) 1494(1) 13(1)
C(11) 9127(6) -516(5) 1045(1) 16(1)
N(12) 7237(5) 518(4) 943(1) 14(1)
C(13) 6672(6) 98(5) 497(1) 17(1)
C(14) 8155(7) ~1229(6) 316(1) 26(1)
C(15) 9677(6) -1621(5) 667(1) 20(1)

Table S34. Bond lengths [A] and angles [°] for (—)-agelastatin D (4).

Br(1)-C(13) 1.864(4) C(8)-C(4)-C(5) 106.4(3)
0(1)-C(10) 1.244(4) 0(2)-C(5)-N(1) 108.2(3)
0(2)-C(5) 1.409(4) 0(2)-C(5)-C(6) 113.9(3)
0(3)-C(2) 1.244(4) N(1)-C(5)-C(6) 112.3(3)
N(1)-C(2) 1.365(4) 0(2)-C(5)-C(4) 114.5(3)
N(1)-C(5) 1.452(4) N(1)-C(5)-C(4) 102.0(2)
C(2)-N(3) 1.352(4) C(6)-C(5)-C(4) 105.4(2)
N(3)-C(4) 1.446(4) C(7)-C(6)-C(5) 102.3(3)
C(4)-C(8) 1.547(5) N(12)-C(7)-C(6) 115.5(3)
C(4)-C(5) 1.578(5) N(12)-C(7)-C(8) 110.1(3)
C(5)-C(6) 1.543(5) C(6)-C(7)-C(8) 104.6(3)
C(6)-C(7) 1.538(5) N(9)-C(8)-C(7) 110.1(3)
C(7)-N(12) 1.447(4) N(9)-C(8)-C(4) 108.1(3)
C(7)-C(8) 1.544(5) C(7)-C(8)-C(4) 103.9(3)
C(8)-N(9) 1.470(4) C(10)-N(9)-C(8) 123.1(3)
N(9)-C(10) 1.360(5) O(1)-C(10)-N(9) 121.3(4)
C(10)-C(11) 1.445(5) 0(1)-C(10)-C(11) 122.5(3)
C(11)-C(15) 1.381(5) N(9)-C(10)-C(11) 116.1(3)
C(11)-N(12) 1.391(4) C(15)-C(11)-N(12) 108.3(3)
N(12)-C(13) 1.373(5) C(15)-C(11)-C(10) 131.03)
C(13)-C(14) 1.393(5) N(12)-C(11)-C(10) 120.7(3)
C(14)-C(15) 1.408(6) C(13)-N(12)-C(11) 107.7(3)

C(13)-N(12)-C(7) 129.4(3)
C(2)-N(1)-C(5) 111.0(3) C(11)-N(12)-C(7) 122.8(3)
0(3)-C(2)-N(3) 125.3(3) N(12)-C(13)-C(14) 109.3(3)
0(3)-C(2)-N(1) 125.6(3) N(12)-C(13)-Br(1) 120.6(3)
N(3)-C(2)-N(1) 109.0(3) C(14)-C(13)-Br(1) 130.0(3)
C(2)-N(3)-C(4) 112.5(3) C(13)-C(14)-C(15) 106.5(3)
N(3)-C(4)-C(8) 114.2(3) C(11)-C(15)-C(14) 108.1(3)
N(3)-C(4)-C(5) 102.4(2)

Symmetry transformations used to generate equivalent atoms:
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Table S35. Anisotropic displacement parameters (A2x 103) for (—)-agelastatin D (4). The anisotropic
displacement factor exponent takes the form: -2p?[ h? a*?U" + ... + 2 h k a* b* U2 ]

Ull U22 U33 U23 U13 U12
Br(1)  26(1) 25(1) 21(1) 3(1) (1) 1(1)
o)  13(1) 10(1) 31(1) -1(1) 1(1) 5(1)
0@2)  10(1) 6(1) 20(1) 2(1) 1(1) 2(1)
03)  5(1) 15(1) 21(1) 2(1) 0(1) 1(1)
N()  8(1) 9(1) 18(1) 1(1) 0(1) 4(1)
c2)  9(1) 10(1) 15(2) 3(1) 2(1) -1(1)
N3) 121 9(1) 15(1) 3(1) 3(1) 3(1)
c@4) (1) 7(1) 17(2) 0(1) 1(1) 0(1)
c’5)  8(1) 4(1) 17(2) 1(1) 2(1) 2(1)
c®6)  12(1) 8(2) 18(2) 2(1) 0(1) -1(1)
c7)  8(1) 9(1) 14(1) -1(1) 0(1) 1(1)
c®)  8(1) 11(1) 14(1) 0(1) 1(1) 2(1)
N@©) 101 9(1) 20(1) 2(1) 2(1) 2(1)
C(10)  11(1) 5(1) 22(2) 1(1) 4(1) -1(1)
c(1l)  17(2) 8(1) 22(2) -1(1) 3(1) 4(1)
N(12)  16(1) 8(1) 19(2) 3(1) 0(1) 2(1)
C(13)  16(2) 14(2) 21(2) 2(1) 2(1) -1(1)
C(14)  34(2) 17(2) 26(2) 7(2) -5(2) -1(2)
C(15)  22(2) 12(2) 25(2) -5(1) 4(1) 2(1)

Table S36. Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 10 3) for (-)-
agelastatin D (4).

X y V4 U(eq)
H(102) 8600(40) 5990(60) 1906(15) 14
H(INT) 3410(70) 6390(40) 1609(14) 13
H(IN3) 3770(70) 2630(70) 2528(9) 15
H(4) 7377 3178 2295 12
H(6A) 6362 4645 985 16
H(6B) 8617 4009 1229 16
H(7) 4595 1804 1214 12
H(8) 5710 60 1856 13
H(IN9) 9450(80) 550(70) 2091(8) 15
H(14) 8143 -1764 15 31
H(15) 10873 -2493 646 24
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DEC. & VT
dfrq 125.845
dn c13
dpwr 30
dof a O
dm nnn
gmm [ ’/Jl\ M
ACQUISITION mf 200
sfry 500.435 dseq H OMe
tn H1 dres 1.0 . C)
at 4.9%% homo ,/ N
np 1122%02 PROCESSING
sW 2012.0 wtfile —
b not used proc Tt OMe
bs 2 fn 262144
tpwr 56 math f
pw 8.0 -
d1 0.100 werr (+) 22
tof 3003.2 wexp
nt 32 whs
ct 10 wnt wit
alock n
gain not used
S
il n
in n
dp Y
fis nn
DISPLAY
sp -256.2
wp §255.3
vs 8
sc 0
WG 250
hzmm 25.402
is 33.57
rfil 4138.4
rfp 3623.1
th
ins ioo.o00
ai ecdc p
i J
T T T T T T T T T T T T T T i T T T T T T T T
11 10 9 8 7
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DEC. & VT

. dfrg 500.229
o dn H1
.- Codpwr 38
ACQUISITION dof ! ~-500.0 i
sfrq 125.795 dm y o) '
tn c13 dmm w
at 1.736 dmf 10000 /U\
n 1310610 dse ’
cu 37735.8 dres 1.0 = OMe
fh not used homo n H
bs 2 PROCESSING CD :
Pos 1 b 0.30 @ .
tpwr 53 wtfile |
pw §.9 proc ft — OMe i
gl 8.763 fn 131072 ~
tof 631.4 math T !
nt 1000
ct 32 werr (+)"22 l
alock n  wexp ‘
gain not used whs
GS wnt
il n
in n
dp y
hs nn
DISPLAY
sp -6308.1
wp 37735.8
Vs 21
sC i
we 250
hzmm 5.75
is 500.00
rfi 16024.3
rfp 9716.2
th 7
ins 1.000
ai ph
Al -
LA e s B A N ALI S o e o et e e L L S N B o o 0 ot s i S B A S B
240 220 200 180 160 140 120 100 80 60 40 20 0 ~-20 ppm
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Injection Date Seq. Line 1
Sample Name Location : Vvial 73
Acqg. Operator Inj : 1
Inj Volume 1 pl
Acg. Method
Last changed
Analysis Method
Last changed :
MWD1 C, Sig=240,16 Ref=360,100
mAU
] 0]
35
] 1) ,-_)J\ OMe
30 P i
] ) 0]
] A S @/Y
25 | ! \ —
] if Y g OMe
20- Fo ™,
] I [\ (+)-22
154 :', 4 ,/ \
] | \ N
10+ / \ / AN
E !l \\\ / \\
5 _- ! \\ / AN
0 : N [, S /! T .
-5 ] T ¥ ' T 1 T T T T T T T ' T
L 35 4 4.5 5 5.5 6 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl C, Sig=240,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
|- |==== === === |===—=====- [ === |
1 4,515 BV 0.1810 342.47797 27.56392 50.0382
2 5.223 VB 0.2221 341.95474 22.15433 49.9618
Totals 684.43271 49.71825

Results obtained with enhanced integrator!
**%* End of Report **x*
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Seq. Line : 1

Location : Vial 91
Inj : 1

Injection Date :
Sample Name :
Acqg. Operator
Inj Volume 1 pl
Acg. Method
Last changed
Analysis Method
Last changed
MwWD1 C, Sig=240,16 Ref=360,100 B —
mAU | O
70 ./U\ OMe
60- /NP
] 0l =l om
] : e
50 - < P
] 2] .o
] 0 P
404 7? (+)-22
| [
304 / \
b i \
] i \
20 |
] j \\
10 / \\
1 / S
oé v T
| | A A ] —
35 4 4.5 5 55 6 min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl C, Sig=240,16 Ref=360,100
Height Area

Peak RetTime Type Width Area

# [min] [min] [mAU*s] [{mAU]
= j——=m | | === |—===m———— | —==——=== |
549.21417 41.44402 100.0000

4.591 MM 0.2209
549.21417 41.44402

Totals
Results obtained with enhanced integrator!

*x* End of Report ***
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DEC. & VT c)
dfrq 125.84S
dn c13 )j\
dpwr 30
dot 0 Br - OMe
©dm nnn H
dmm (o C)
fACQUISITION dmf 200 7/ N
sfrq 500.435 dseq
tn H1 dres 1.0 OMe
at 4.999 homo ROCESSING n
np 120102 P
sw 12012.0 wtfile (+)-23
fb not used proc ft
bs 2 fn 262144
tpwr 56 math f
pw 8.0
dl 0.1006 werr
tof 3003.2 wexp
nt 32 wbs
ct 22 wnt wft
alock n
gain not used
il n
in n
dp y
hs nn
DISPLAY
sp -250.2
wp 6255.3
Vs 7
sc 0
wC 250
hzmm 25.02
is 33.57
rfl 4137.5
rfp 3623.1
th 7
ins 1.000
ai cdc ph
| i
T T T | T T T T ] T T T T I ] T T ] T T T T T
11 10 9 8 7
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DEC. & VT
dfrg 500.229 (@)
dn H1 //lL\
dpwr 38
dof -500.0 Br - OMe
dm y H
dmm w . (@)
ACQUISITION dmf 10000 // N
:frq 125.795 gseq 1o
n Cc13 res .
at 1.736 omo n = OMe
np 131010 PROCESSING
SW 37735.8 1b 0.30 (+)-23
fb not used wtfile
bs 4 proc ft
33 1 fn 131072
tpwr 53 math f
pw 6.9
d1 0.763 werr
tof 631.4 wexp
nt 1e+06 wbs
ct 100 wnt
alock
gain not used
FLAGS
il n
in n
dp Y
hs nn
DISPLAY
sp -6320.4
wp 37735.3
Vs 193
sc 0
weC 250
hzmm 150.94
is 500.00
rfi 16006.2
rfp 9685.2
th 9
ins 1.000
ai ph
. -~ ,N‘ " ! |4'A_i
(TIIT!If!]IIII'I!II[IIII|lIll|IIIIIIIII]IIII'\III|I11T]TIII[IIII|IIII|IIIl|I|II]llllIlli_l_rlllllIII!]IIIl[llII|lIll]ll!I|ll||]l|l||llll|II|I|5|I]]]I?II
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Injection Date
Sample Name
Acg. Operator

Acg. Method
Last changed

Analysis Method :
Last changed

Seg. Line
Location
Inj

Inj Volume

1
Vial 74
1
1 pl

MWD1 D, Sig=254,16 Ref=360,100 ~ "~

50
20
20 — /N

10 / o

min|

Area Percent Report

Sorted By
Multiplier
Dilution

Signal
1.0000
1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: MWDl D, Sig=254,16 Ref=360,100

Peak RetTime Type

1 3.470 BV
2 4.066 VB

Width Area Height Area
[min] [mAU*s] [mAU] %
—mm = === === === [-——=mm——- [ === |
0.1392 209.35068 21.96089 49.9378
0.1622 209.87196 18.52020 50.0622
419.22264 40.48109

Totals

Results obtained with enhanced integrator!

*** End of Report ***
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Injection Date
Sample Name
Acg. Operator

Acg. Method

Last changed
Analysis Method :
Last changed

Seq. Line
Location
Inj

Inj Volume

1
Vial 91
1
1 ul

MWD1 D, Sig=254,16 Ref=360,100 (
mAU ]

] 0]

50 - Br E)J\OMe
4 ? O

o] /INTY
1 = OMe
: // \\\

20 ’ \
] / \

10 h
] / \\\

y N
: ,// . e
0 N L o eeeetee e bt et st et s
T " i i T i i " T T T T " i T
34 3.6 3.8 4 4.2 4.4 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000

Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: MWDl D, Sig=254,16 Ref=360,100

Area

100.0000

Peak RetTime Type Width Area Height
# [min] [min] (mAU*s] [mAU]
=== e e [ === f=——m—————- [=—====- !
1 3.604 VP 0.1247 207.81982 24.56680
Totals 207.81982 24.56680

Results obtained with enhanced integrator!

*** End of Report ***
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DEC. & VT
dfrq 125.845
dn Cct3
dpwr 30
dof 0
dm - nnn
dmm c
ACQUISITION dmf 200
sfrq 500.435 dseq
H1 dres 1.0
4.999 n

homo
120102 PROCESSING
12012.0 wtfile

not used proc ft

2 fn 262144

tpwr 56 math f
8.0

0.100 werr

Total Synthesis of all (-)-Agelastatin Alkaloids

M. Movassaghi, D. S. Siegel, and S. Han

tof 3003.2 wexp
32 wbs
18 wnt wft
alock
gain not used
FLA
n
n
Y
nn
DISPLAY
-250.2
6255.3
19
0
250
hzmm 25.02
33.57
rfl 4139.7
rfp 3623 %
ins 100.000
i cdc ph
T T I T T T T I T F T T | T T T T I El T T T I‘l
it 10 9 8 7
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DEC. & VT
dfrq 500.229
dn H1
dpwr 38
dof -500.0
dm \4
dmm W
ACQUISITION dmf 10000

sfrg 125.795 dseq

tn c13 dres 1.0

at 1.736 homo n

np 131010 PROCESSING

sSw 37735.8 1b 0

fb not used wtfile

bs 2 proc ft

SS 1 fn 131072

tpwr 53 math f

pw 6.9

d1 0.763 werr

tof 631.4 wexp

nt 60000 wbs

ct 13308 wnt

alock n

gain not used

FLAGS

il n

in n

dp y

hs nn

DISPLAY

sp -6292.0

wp 37735.3

vs 770

sC 0

we 250

hzmm 150.94

is 500.00

rfl 16006.8

rfp 9714.2

th 20

ins 1.000

ai ph

. . il A — » )
||III|Il|I[III|lllll||I)i]lIID|III|||||D|IIII|IIIIflIIIIIIII|IIIIIIIII|IIII'lllI|IlllIIIII|lIIIIIIIl[l|lllllll]lliIIIIIO'III(IIIII|IIFI|II]|]IIIIIIIII|
240 220 200 180 160 140 120 100 80 60 40 20 0 =20 ppm
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ACQUISITION
sfrq 500.43S
tn H1
at 4,999
np 120102
sw 12012.0
fb not used
bs 2
tpwr 56
pw 8.0
d1 0.100
tof 3003.2
nt 32
ct 10
alock n
gain not used
il n
in n
dp Yy
hs nn

DISPLAY
sp -250.2
wp 6255.3
vs 11
sC 0
wC 250
hzmm 25.02
is 33.57
rfl 4138.9
rfp 3623.1
th 7
ins 100.000

ai cdc ph

DEC. & VT
dfrg 125.845
dn C13
dpwr 30
dof 0
dm nnn
dmm c
dmf 200
dseq
dres 1.0
homo

PROCESSING
wtfile
proc ft
fn 262144
math f
werr
wexp
whs
wnt wft
T '—17 T T T ‘

10 9
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ACQUISITION
sfrq 125.79S
tn Cc13
at 1.736
np 131010
swW 37735.8
fb not used
bs 4
ss 1
tpwr 53
pw 6.9
d1 0.763
tof 631.4
nt le+07
ct 176
alock

ain not used
il n
in n
dp y
hs nn

DISPLAY

sp -6288.0
wp 37735.3
vs 665
sc
weC 250
hzmm 150.94
is 500.00
rfl 16002.7
rfp 9714.2
th 20
ins 1.000
ai ph

DEC. & VT
dfrqg 500.229
dn H1
dpwr 37
dof -500.0
dm N
dmm w
dmf 10000
dseq
dres 1.0
homo n
PROCESSING
1b 0.30
wtfile
proc fi
fn 131072
math f
werr
wexp
whbs
wnt

R

240 2210

200 180

160

1490

120

100

80

60

40

[llIIlIll)qllllll!(I|!lllIII)l]lllI|lIII'[lll|I[lll|ll|||l||||l|l|]l(ll]lIIIIIllI[I!lllllll[[III,Illl]llllllI|l||l1l|ll|l|¢|l'
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Injection Date Seq. Line : 1
Sample Name Location Vial 91
Inj : 1

Acqg. Operator

Inj Volume 1 pl

Acq. Method

Last changed :
Analysis Method :
Last changed

Page S78/S140

MWD E, Sig=270,16 Ref=360,100
mAU ]

-1

10 12 14 16

18 20 min

Area Percent Report

Sorted By Signal
Multiplier 1.0000
Dilution 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: MWDl E, Sig=270,16 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min) [min] [mMAU*s] [mAU] %
e e |====]-====-= [-====———- [=====—==== === |
1 11.552 MF 1.5397 151.20343 1.63667 50.1354
2 16.245 FM 1.9061 150.38686 1.31497 49.8646
Totals 301.59029 2.95164

Results obtained with enhanced integrator!

*** End of Report ***
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Injection Date Seqg. Line : 1
Sample Name Location : Vial 91
Acq. Operator Inj : 1
Inj Volume 1 pl
Acg. Method
Last changed
Analysis Method :
Last changed
MWD1 E, Sig=270,16 Ref=360,10C
mAU | 0O
] Br =)J\OMe
8 _ : OMe
— / N/Y
E Q‘ — N
% N
6 Q & H
] §§9' o}
1 P +)-21
4] PN (
] / N
2. // \\\-
] / S
. . =
-2 T T T T J )
10 12 14 16 18 20 min|
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl E, Sig=270,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [MAU*s] [mAU] %
Iimiatad Bebtedebbd === === | ===~ [ === [-==———= I
1 16.523 MM 1.8067 483.25354 4.45788 100.0000
Totals 483.25354 4.45788

Results obtained with enhanced integrator!

***% Fnd of Report ***
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DEC. & VT
dfrg 125.845
dn c13 o)
dpwr 30
gof 0
m nnn
dmm c Br H SCGH4"p'Me
ACQUISITION dmf 200 7
sfrq 500.435 dseq N OMe
tg H1 dres 1.0 74
a 4,893 homo n
np 120102 PROCESSING = N.
sw 12012.0 wtfile H
fb not used proc ft
bs 2 fn 262144 O
tpwr 56 math
pw 8.0 (+)-26
d1 0.100 werr
tof 3003.2 wexp
nt 32 wbs
ct 20 wnt wit
alock
gain not used
FLA
il n
in n
dp y
hs nn
DISPLAY
sp -250.2
wp 6255.3
vs 14
sC 0
wWC 250
hzmm 25.02
is 33.57
rfl 4139.0
rfp 3623.1
th 7
ins 100.000
ai cdc ph
J ¥
hl T T T I T T T T | T T T T I T | T T T T | T T T T T T
11 10 9 8 7
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DEC. & VT
dfrg 499.744 (@)
dn H1
dpwr 34 /U\
dof 0
dm Yyy
dmm w
dm¥ 10400
ACQUISITION dseq
sfrg 125.672 dres 1.0
tn C13 homo n
at 2.000 PROCESSING
np 125588 1b 1.00 0O
swW 31397.2 wtfile -
fb not used roc
bs 2 n 131072 (+)-26
tpwr 59 math f
pw 6.7
d1 3.000 werr
tof 0 wexp
nt 5000 wbs
ct 710 wnt
alock n
ain not used
FLA
il n
in n
dp y
hs nn
DISPLAY
sp -3766.1
wp 31396.7
vs 1340
sC 0
we 250
hzmm 125.59
is 500.00
rfi 13471.3
rfp 9704.7
th 10
ins 100.000
ai cdc ph
i ; ; H s T TP it K
2 v', o) i i gt b il 1)
Ijll]llllfllII|IIII’llII|lIIIIII‘I’I|II‘I‘I]ITII]Illl||lll|llll]l|llrl[ll|lrl1[llll|Illl|llllIIIlI|I|Il|11(7[1!|ITIIII|IIII|IIII
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DEC. & VT

dfrg 125.845 0O
dn c13
dpwr 30 Me. Jj\ .Me
dof 0 N N
dm nnn L\ /J
dmm [
ACQUISITION dmf 200 N
sfrq 500.435 dseq (I:H M
tn H1 dres 1.0 -p-Me
at 4.999  homo n 6147P
np 120102 PROCESSING
sw 12012.0 wifile S4
b not used proc fi
bs 1 fn 262144
tpwr 56 math f
pw 8.0
dl 0.100 werr
tof 3003.2 wexp
nt 16 wbs
ct 16 wnt wft
alock n
gain not used
il n
in n
dp y
hs nn
DISPLAY
sp -250.2
wp 6255.3
Vs 12
sc 0
wc 250
hzmm 25.02
is 33.57
rfl 4138.0
rfp 3623.1
th ]
ins 100.000
ai cdc ph
L A 1 .LJ L.
T T T ] T T T I—I—I T T L I T ] T T T T ] T I T T T
11 10 9 8 7 3



Total Synthesis of all (-)-Agelastatin Alkaloids

M. Movassaghi, D. S. Siegel, and S. Han

Page S83 / S140

DEC. & VT
dfrq 500.229 } O
dn H1
dpwr 38 /Jl\
dof -500.0 Me‘N N‘Me
dm Y
dmm W L\ ’J
ACQUISITION dmf 10000 N
:frq 125.595 dseq |
n 13 dres 1.0
at 1.736 homo CBH4'p'Me
np 131010 PROCESSING
SW 37735.8 1b 0.30
fb not used wtfile S4
bs 4 proc ft
SS 1 fn 131072
tpwr 53 math f
pw 6.9
dl 0.763 werr
tof 631.4 wexp
nt 1e+0% whbs
ct 12 wnt
alock n
ai not used
il n
in n
dp Y
hs nn
DISPLAY
$p -6332.3
wp 37735.3
vs 25
sC 0
we 250
hzmm 150.94
is 500.00
rfl 16047.1
rfp 9714.2
th 20
ins 1.000
ai ph
1
ITIiI{I\I|IIII[T?I1|\EIIIIIII|IIIIIIIII|IIIIIITI[|IT1I‘II!K[III\III\I[\\I\Illol[lllI[ilIliIII[IITII]IITIIIIII|IIIIIIIll|lll||llll|il|i||lil||tlll||(||
240 2210 200 180 160 140 129 100 80 60 40 20 0 =270

ppm
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DEC. & VT
dfrg 125.845
dn c1s ®HxsSn O
dpwr 38
dof
dm nnn N N’Me
dmm c
ACQUISITION dmf 200 k )
sfrq 500.435 dseq N
t: H1 gres 1.0 )
a 4.999 omo n
np 120102 PROCESSING CeHas-p-Me
sw 12012.0 wtfile
fb not used proc ft
bs 2 fn 262144 27
tpwr 56 math f
pw 8.0
d1 0.100 werr
tof 3003.2 wexp
nt 32 wbs
ct 22 wnt wft
alock
gain not used
il n
in n
dp y
hs nn
DISPLAY
sp -250.2
wp 6255.3
vs 36
sc 0
weC 250
hzmm 25.02
is 33.57
rfl 4138.9
rfp 3623.1
th 7
ins 2.000
ai cdc ph
L
T T T | T T T T ] T T T T i I T T T T | T T T T T
11 10 9 8 7
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DEC. & VT C|
dfrg 500.229 Hx3Sn O
o gr M
dpwr .
dot -500.0 N N e
dm y
dmm w /J
ACQUISITION dmf 10000 N
:frq 125,795 gseq 1o |
n Cc13 res . D
at 1.736 homo CeHy-p-Me
np 131610 PROCESSING
Sw 37735.8 1b 0.30
fb not used wtfile 27
bs 4 proc ft
Ss 1 fn 131072
tpwr 53 math T
pw 6.9
dl 0.763 werr
tof 631.4 wexp
nt le+06 wbs
ct 148 wnt
alock n
gain not used
il n
in n
dp y
hs nn
DISPLAY
sp -6296.7
wp 37735.3
Vs 49
sC 0
wC 250
hzmm 150.94
is 500.00
rfl 16012.2
rfp 9714.9
th 6
ins 1.000
ai ph
w
L . 0 0 I 0 e 1 B SRR s e S HU S
240 220 200 180 160 140 120 100 a0 60 40 20 0 -20 ppm
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CgH4-p-Me

DEC. & VT N
dfrg 125.845 O ( \|
dn C13
dpwr 30 N N\
dof 0 P Me
dm nnn Br 5
dmm c - OMe O

ACQUISITION damf 200 N/Y
:frq 500.435 dseq 1.0 //
n H1 dres .
at 4.999  homo = N~H
np 120102 PROCESSING
SW 12012.0 wtfile O
fb not used proc ft (+)-28
bs 1 fn 262144
tpwr 56 math f
pw 8.0
d1 0.100 werr
tof 3003.2 wexp
nt 16 wbs
ct 16 wnt wft
alock n
gain not used
FLAGS
il n
in n
dp Yy
hs nn
DISPLAY
sp ~-250.2
wp 6255.3
vs 24
sC 0
we 250
hzmm 25.02
is 33.57
rfl 4139.6
rfp 3623.1
th 6
ins 100.000
ai cdc ph
L
T T T [ T T T T I T T T T ]fT’_TfT T T T T ] T T T T ] T T T T T T T T
11 10 9 6 5
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ACQUISITION
sfrg 125.795
tn CcL3
at 1.736
np 131010
SwW 37735.8
fh not used
bs a
SS 1
tpwr 53
pw 6.5
dl 0.763
tof 631.4
nt 1e+09
ct 50
alock n
gain 60

FLAGS
il n
in n
dp y
hs nn

DISPLAY
sp —-6309.4
wp 37735.3
Vs 132
sC ¢
wC 250
hzmm 3.17
is 500.00
rfl 16024.8
rfp 9714.9
th 15
ins 1.000
ai ph

DEC. & VT
dfrg 500.229
dn H1
dpwr 38
dof -500.0
dm y
dmm w
dmf 190000
dseqg
dres 1.0
homo n
PROCESSING
1b 0.30
wtfile
proc ft
n 131072
math T
werr
wexp
whs
wnt

LI S s B e B

240 220

(LI B A S A

200 180

T T T T T T T T T T T

160

140

TETI T T T TTTS

120

100

T

T

0

AR B R

-20

REEE S R

ppm
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DEC. & VT o)
dfrg 125.846 Me
dn €13 . ,q
dpwr 30 N
dof [} ~—
dm nnn A/N H
dmm c Br z
ACQUISITION dmf 200 H
sfrg 500.437 dseq OMe
tn H1 dres 1.0 / N/\/
at 4,999  homo
np 1201902 PROCESSING — N
sw 12012.0 wtfile *H
fb not used proc ft
bs 1 fn 262144 o
tpwr 56 math f ( ) | tt' A
pw 8.0 +)-pre-ageila. {
dl 0.100 werr p g statin (19)
tof 3003.2 wexp
nt 32 wbs
ct 32 wnt wfi
alock
gain not used
FLAGS
il n
in n
dp y
hs nn
DISPLAY
sp -250.2
wp 6255.4
Vs 45
sC 0
wC 250
hzmm 25.02
is 33.57
rfi 2159.2
rfp 1656.4
th 7
ins 100.000
ai cdc ph
J
'—l' T T T | T T T | T 13 T T ‘ T [ T T T ‘ T T ¥ T LI
11 10 9 8 7 ppm
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Total Synthesis of all (-)-Agelastatin Alkaloids

M. Movassaghi, D. S. Siegel, and S. Han

DEC. & VT
dfry 500.231 Me‘N/-((
dn H1 N
dpwr 38 ~
dof -500.0 ,/litu/ H
dm Y =
dmm w Br H
ACQUISITION dmf 10000 OMe

sfrg 125.795 dseq 73 N/\I’

tn €13 dres 1.0

at 1.736 homo n = N.

np 131010 PROCESSING H

sw 37735.8 1o 0.30

b not used wtfile (o]

bs 4 proc ft .

se 1 n 131072 (+)-pre-agelastatin A (19)

tpwr 53 math f

w 6.9

d1 0.763 werr

tof 631.4 wexp

nt 1e+09 whs

ct 8268 wnt

alock n

gain 6D

FLAGS

i n

in n

dp y

hs nn

DISPLAY

sp -6115.7

wp 37735.3

Vs 4867

sC

wC 250

hzmm 150.94

is 500.00

rfl 12298.8

rfp 6182.5

th

ins 1.000

&i ph

o A ey g (b ) [
gl il ik A

il PTAEAR I Gl sl ) ) TP heraid Uiitiadin el g o ih i okt 1 Vgl e |

B LI A L L A L L L I L L L L L L L L L L L L L L L L I L O L IO B A L

240 220 200 180 150 1410 120 100 80 60 40 20 0 =20 ppm
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Injection Date Seq. Line 1
Sample Name Location vial 61
Acg. Operator Inj 1
Inj Volume 1 upl
Acqg. Method
Last changed :
Analysis Method :
Last changed
MWD1 A, Sig=220,16 Ref=360,100
mAU |
—Zl Me, //{O
25 ] N N~H
] SN
| Br H
] by : OMe
- S b3 =\ _N.
151 /TN VAR :
4 ) // X \ /,/ O )
] / . (+)-pre-agelastatin A (19)
10+ / A N /// \'\\
] //’ ) \\\ // \ N
] / e ANy
5 — // _ \\\
Pl /// \\\\\\
g+ b e T _—
T T ' T T T i ' I T T ’ r T T T T T T T ' T T T T { T T ’ T ' |
10 11 12 13 14 15 16 17 18 mi
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=220,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
e f====]====—-= e | === | =——===== I
1 12.137 BV 1.1608 1499.41431 15.28030 49.0828
2 14.864 VB 1.1626 1555.45105 15.82612 50.9172
Totals 3054.86536 31.10642

Results obtained with enhanced integrator!

*** End of Report ***



Total Synthesis of all (-)-Agelastatin Alkaloids
M. Movassaghi, D. S. Siegel, and S. Han

Injection Date : Seqg. Line : 1
Sample Name : . Location : Vial 91
Acg. Operator Inj : 1

Inj Volume : 1 ul
Acg. Method
Last changed :
Analysis Method :
Last changed :

Page S91/ S140

MWD1 A, Sig=220,16 Ref=360,100
mAU ]
20
15
J 9]
10 N
] 2
5 i ' / 7 \\\\
| ’e /' S~
1 i1 ,.-——'/ /// ............. e s
v ’ T T I ’ T ’ T I T T T T I T r T T 1 N T T T T i 4 T T I ’ ’ 1 T T ' T T T T T
10 11 12 13 14 15 16 17 18 min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl A, Sig=220,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %

mme | mmmmm e e [ o m = | ===mmomos |—=mmmmes |
1 15.245 PB 1.4033 875.68500 7.33223 100.0000

Totals : 875.68500 7.33223

Results obtained with enhanced integrator!

*** End of Report ***
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ACQUISITION

sfrq 500.437
H1

4,999
120102
12012.0
not used

Me_ 0
o, VX
N-H
Bro #
"\-N  N-H
[
0

(-)-agelastatin A (1)

Total Synthesis of all (-)-Agelastatin Alkaloids

M. Movassaghi, D. S. Siegel, and S. Han

DEC. & VT
dfrq 125.846
dn Cc13
dpwr 30
dof 0
dm nnn
dmm c
dmf 200
dseq
dres 1.0
homo

PROCESSING
wtfile
proc ft
fn 262144
math f
werr
wexp
wbs
wnt wft
T I T T T T |

10 9
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Total Synthesis of all (-)-Agelastatin Alkaloids

M. Movassaghi, D. S. Siegel, and S. Han

DEC. & VT
dfrq 500.231 Me\ 0o
dn H1 N—(
dpwr 5 38 HO,,h N
dof ~500.9 . -
dm v <~ "~H
dmm w "H
ACQUISITION dmf 10000 H H

sfrq 125.795 dseq Br.

tn C13 dres 1.0 N N—-H

at 1.736 homo n I

np 131610 PROCESSING /

SwW 37735.8 1b 0.3¢0

fb not used wtfile (@)

bs 4 proc Tt

Ss 1 fn 131072 )\ ;

tpwr 53 math g (-)-agelastatin A (1)

pw 6.9

dl 0.763 werr

tof 631.4 wexp

nt 1e+09 wbs

ct 21180 wnt

alock n

gain 60

FLAGS

il n

in n

dp Y

hs nn

DISPLAY

sp -6115.7

wp 37735.3

Vs 7283

sc 0

wC 250

hzmm 5.16

is 506.00

rfl 12298.8

rfp 6182.5

th 10

ins 1.000

ai ph

. b P . ) A B, . Al A . N ! 3 . et i Ao qepds L R . TR
il et i e gtz it i s R R R F R TE TR RN T Y T g i rillyo g d daa i 1 i &t ok 2y sfiive ] f i i Aol it it S

] | ! ik i LA 2
B L B L L L [ L I L L O L L L L L A L L L L Lt A L 0 I O 0 4

240 220 200 180 160 140 120 100 80 60 40 20 0 =20 ppm




Total Synthesis of all (-)-Agelastatin Alkaloids
M. Movassaghi, D. S. Siegel, and S. Han

Injection Date : Seqg. Line : 1
Sample Name : Location : Vial 91
Acg. Operator : Inj 1

Inj Volume : 5 pl
Acg. Method
Last changed :
Analysis Method :
Last changed

Page S94 / S140

MWD1 E, Sig=270,16 Ref=360,100
mAU ]
2.5
24
] & a>
15+ 2 o
] © g4 B S
Q(\RSQ O &00'
1 T iy
// 4 ™~ v : T —
0.5 / \\‘\\_‘\ // o
1 /. R T
o
-0.5
T T T T ' T I ' i r 4 1 T T T T T T T T i I ' T T T T 4 T ' T T ' T l T i ' ’ .
20 25 30 35 40 45 50 55 min)
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: MWDl E, Sig=270,16 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] %

1 24.638 MF 6.6959 338.59686 8.42801le-1 46.8535
2 40.054 FM 8.6223 384.07428 7.42408e-1 53.1465

Totals : 722.67114 1.58521

Results obtained with enhanced integrator!

**% End of Report ***



Total Synthesis of all (-)-Agelastatin Alkaloids
M. Movassaghi, D. S. Siegel, and S. Han

Injection Date : Seq. Line : 1
Sample Name : Location : Vial 91
Acqg. Operator : Inj : 1

Inj Volume : 1 nl

Acg. Method

Last changed :
Analysis Method :
Last changed :

Page S95/S140

DAD1 E, Sig=270,16 Ref=360,100
mAU |
12
10
8 N
] @ ‘1,}93
_ ~ &
N //Eﬁi\\
4 // \\\
/’/ \\\
24 / T
] / —_— |
) / e
-2 T T T T v T I T T T T { N T T T J T T 4 T T T T T ’ 1 T i i [ T
20 25 30 35 40 45 50 55 min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: DAD1 E, Sig=270,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mMAU*s] [mAU] 3

e R | =mmmmmmo o R o | === |
1 37.458 MM 8.1336 2750.29980 5.63566 100.0000

Totals : 2750.29980 5.63566

Results obtained with enhanced integrator!

**% End of Report ***
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DEC. & VT
dfrq 125 .846 Me O
n

A Y
d C13 Pd—“(l
dpur 30 MeQ,
of -
dm ann N H
dmm c H
ACQUISITION dmf 200 H
sfrg 500.437 dseq Br H
tn H1 dres 1.0 N N._.H
at 4.999 homo
np 120102 PROCESSING |
Sw 12012.0 wtfile V4
fb not used proc ft
bs 1 ¥n 262144 H ;
tpwr 56 math f (")'IO':Vlte'dKegg)
pw 8.0 asiatin
31 0.100 werr age (
tof 3003.2 wexp
at 32 whs
ct 32 wnt wft
alock n
ain not used
il n
in n
dp y
hs nn
DISPLAY
sp -250.2
wp 6255.4
Vs 136
sC 0
WG 250
hzmm 25.02
is 33.57
rfil 2159.0
rfp 1656.4
th
ins 180.000

| I -

Total Synthesis of all (-)-Agelastatin Alkaloids

M. Movassaghi, D. S. Siegel, and S. Han
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Total Synthesis of all (-)-Agelastatin Alkaloids

M. Movassaghi, D. S. Siegel, and S. Han

DEC. & VT
dfryg 500.231 hﬂe‘“ o
dn —<
dpwr 38 MeO,
dof -500.0 N‘H
dm Yy
dmm w H
ACQUTSITION dmf 10000 H H
sfrog 125.795 dseq Br.
tn C13 dres 1.0 N N—H
at 1.736 homo n
np 131010 PROCESSING ’ /
SW 37735.8 1b 0.30
fb not used wtfile @]
bs 4 proc ft . -cli- N
SS§ 1 fn 131072 ( ) GMe dl ep,
tpwr 553 math f agelastatin A (29)
pw .
dl 0.763 werr
tof 631.4 wexp
nt 1e+09 wbs
ct 356 wnt
alock n
gain not used
GS
il n
in n
dp Y
hs nn
DISPLAY
sp -6117.5
wp 37735.3
vs 920
scC 4]
we 250
hzmm 150.94
is 500.00
rfi 12300.3
rfp 6182.2
th 7
ins 1.000
ai ph
' R ! i ! i‘ ! " " i B Rk T Eh AR LHIL L a1 '."|"‘ "-‘
1
; I 1oa .y, v t vt . g i Co e o \I‘.I-.“I,“l_ e b s
}Illlilfll[!flITIIII]II|||||II|1lTlIl!II|IlII|‘|TII|IT"I‘F]EI!T]_FITIJli!l\l\ll'r‘ri’li|lllIIIIil‘ll|1'|IIl|iIII]’T|Ir|rITT]IIII|riII|[lI\l\l\lIlllljllllilm
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DEC. & V25 .8as 0
dfr .
dn A Cc13
dpwr 30 Me /U\ A
dof 0 "N N7 "SnfHxz
dm nnn H H
dmm [
ACQUISITION dmf 200
sfrq 500.435 dseq
tn H1 dres 1.0 33
at 4.999 homo
np 120102 PROCESSING
SwW 12012.0 wtfile
fb not used proc ft
bs 1 fn 262144
tpwr 56 math f
pw 8.0
dl 0.100 werr
tof 3003.2 wexp
nt 16 wbs
ct 16 wnt wft
alock n
ain not used
FLAGS
il n
in n
dp Yy
hs nn
DISPLAY
sp -250.2
wp 6255.3
vs 111
sC
we 250
hzmm 25.02
is 33.57
rfil 4138.2
rfp 3623.1
th 10
ins 1.000
ai cdc ph
[—I'l T T I T T T T ] T T T T ] T T 1 T T T T T T T I T T T
11 10 9 8 7 3 ppm



Total Synthesis of all (-)-Agelastatin Alkaloids
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DEC. & VT0 229
dfrqg 500.
i i i
dpwr /lL\
dof ~500.0 Me\N N~ sne
dm y NCHx4
dmm w H f*
ACQUISITION dmf 10000
sfrg 125.795 dseq
tn C13 dres 1.0 33
at 1.736 homo
np 131010 PROCESSING
sW 37735.8 1b 0.30
fb not used wtfile
bs 4 proc ft
Ss 1 fn 131072
tpwr 53 math f
pw 6.9
d1 0.763 werr
tof 631.4 wexp
nt 1e+09 wbs
ct 536 wnt
alock n
gain not used
FLAGS
il n
in n
dp y
hs nn
DISPLAY
sp -6290.3
wp 37735.3
vs 236
sC 0
we 250
hzmm 150.94
is 500.00
rfi 16005.0
rfp 9714.2
th 3
ins 1.000
ai ph
| L.
T
|ITIIITISI]III!]IIII]Il'l]llll]llll][lll]lllI]lIII]IIIl'IIII[IIIIIIIII]lIIIIIIII|IIIIIIII1|IIIIIIIII|llll]llll[lll![llI‘]IITIIllll[lr1]]ll!l]lllt]lIII]
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Me_ 0
HO,, N—{
S H
Br H H
N N—-H
Br 4 O

(-)-agelastatin B (2)

DEC. & VT
dfrq 125.846
dn Cc13
dpwr 30
dof 0
dm nnn
dmm c
ACQUISITION dmTf 200

sfrq 500.437 dseq

in H1 dres 1.0

at 4.999 homo

np 120102 PROCESSING

SwW 12012.06 wtfile

fb not used proc ft

bs 1 fn 262144

tpwr 56 math f

pw 8.0

dl 0.100 werr

tof 3003.2 wexp

nt 16 wbs

ct 16 wnt wft

alock n

gain not used

FLAGS

il n

in n

dp Y

hs nn

DISPLAY

sp -250.2

wp 6255.4

vs 63

sC 0

wC 250

hzmm 25.02

is 33.57

rfy 2159.4

rfp 1656.4

th 4

ins 100.000

ai c¢dc ph

r_|7l T T i T T 1777[ T T T T E
11 10 g
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Total Synthesis of all (-)-Agelastatin Alkaloids

M. Movassaghi, D. S. Siegel, and S. Han

DEC. & VT
dfrq 500.231 Me 0
dn H1 ‘N
© dpwr 38 *<
dEf -500.0 HO%. N
dm y -~
dmm w 7 H
ACQUISITION dmf 10000 W}{
sfrg 125.795 dseq H H
tn C13 dres 1.0 Br
at 1.736 homo n N N—H
np 131010 PROCESSING ,
SwW 37735.8 1b 6.3 /
fb not used wtfile Br
bs 4 proc ft @]
SS 1 *n 131072 .
tpwr 53 math + (-)-agelastatin B (2)
pw 6.9
di 0.763 werr
tof 631.4 wexp
nt le+09 whbs
ct 16156 wnt
alock n
gain 60
FLAGS
il n
in n
dp y
hs nn
DISPLAY
sp -6116.3
wp 37735.3
Vs 5086
sc
wC 250
hzmm 3.77
is 500.06
rfil 12299.3
rfp 6182.5
th iz
ins 1.000
ai ph
i |
AR b o L b G Ht S Lt b Lt SRR L L AR G ERILTHE) - HER A ,;.,>|=' LEL ik Sol il ot oy pikat \ i il ;"
L s i o G it b L e i e i U o et i d v s gt " gl 1100 kvl ik
|\lxl[7\\l[ﬁrirflvf|lllllllw\|\VV;ll\l\\\\l}iu‘lr[wrl7—r‘v—1_r1TTll\|I'\I\vll.lr.]i|Vl|<|wll.‘]\\lulElrfl1\|J\\\I,rli\I\1:\\\t\l’r\|\i\|zil|lll!ll\ljlﬁ
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Total Synthesis of all (-)-Agelastatin Alkaloids
M. Movassaghi, D. S. Siegel, and S. Han

Injection Date
Sample Name
Acqg. Operator

Acg. Method
Last changed

Analysis Method
Last changed

Seqg. Line
Location
Inj

Inj Volume

1
Vial 79
1
3 nl

Page S102 / S140

MWD1 E, Sig=270,16 Ref=360,100
mAU ]
8- .
] o
v P
N 5 &
6 - 2 N N
= & Ny
IS T
j VAl . 4 h
4 /, Ta . ~ N
b 7 ,// N
1 / - ~
J / e S
2] // : -
1 / S
0 P SO — I e !
T T T 7 1 T . T
15 20 25 30 35 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl E, Sig=270,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] $

4.79959 43.6941
5.00365 56.3059

4.2737 1230.71851
5.2827 1585.95435

1 21.048 MF
2 27.637 FM

Totals 2816.67285 9.80324

Results obtained with enhanced integrator!

**%* End of Report ***




Total Synthesis of all (-)-Agelastatin Alkaloids

M. Movassaghi, D. S. Siegel, and S. Han Page S103 / S140
Injection Date : Seq. Line : 1
Sample Name : Location : Vial 80
Acqg. Operator : Inj : 1

Inj Volume : 5 pl
Acqg. Method
Last changed
Analysis Method
Last changed

MWD1 E, Sig=270,16 Ref=360,100
mAU
17.5 >
< SP'
15 g 7
- '\' ‘0
12.5 T
] ,/ AN
] / N
10-] / N
1 ‘/ \\
] / R
7.5 — / N
] ‘/" N
5 / .
] / e~
25 TT—
0 .
i T ' T T " i i " T i i T " T T N T ' T
15 20 25 30 35 min
Area Percent Report
Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl E, Sig=270,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min]) [min] [mAU*s] [mAU] %

1 27.024 MM 5.3130 4076.89722 12.78911 100.0000
Totals : 4076.89722 12.78911

Results obtained with enhanced integrator!

*** End of Report ***
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DEC. & VT Me_ O
dfrg 125.846 N
dn C13
dpwr 30 N
dof 0 ~H
dm nnn
. dmm [ H
AGQUISITION dmf 200 Br H
sfrq 500.437 dseq N N
tn H1 dres 1.0 ~H
at 4.999 homo n |
np 120102 PROCESSING V/
sW 12012.0 wtfile o)
fb not used proc 21§t
bs 1 fn 26 4
tpwr 56 math f (-)-dehydro-
pw 3.0 i
Ry 0360 ek agelastatin A (30)
tof 3003.2 wexp
nt 16 wbs
ct 3 wnt wft
alock n
gain not used
GS
il n
in n
dp \4
hs nn
DISFLAY
sp -250.2
wp 6255.4
Vs 33
sC 0
wC 250
hzmm 25.02
is 33.57
rfl 2159.3
rfp 1656.4
ih
ins 100.000
ai cdc ph
T T T I ~T T T T | T F T T i T | T T T T | T T T
11 10 9 8 7 ppm
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DEC. & VT Me O
dfrg 500.231 N
an H1 N
ipwr 38
~of -500.0 N‘H
dm Y
dmm W
dmf 10000 H H
ACQUISITION dseq Br
sfrg 125.785 dres 1.0 N N—H
tn C13 homo n l
at 1.736 PROCESSING Y/
np 131010 1b 0.30 0
sw 31735.g wtfile .
not used proc t
bs 4 fn 131072 (-)-dehydro-
: .
A o1 math f agelastatin A (30)
pw 6.9 werr
di 0.763 wexp
tof 631.4 wbs
nt 1le+0% wnt
ct 576
alock n
gain 60
FLAGS
il n
in n
dp vy
hs nn
DISPLAY
sp -6116.9
wp 37735.3
vs 1160
sC 0
we 250
hzmm 150.94
is 500.00
rfl 12299.7
rfp §182.2
th 7
ins 1.000
ai ph
alibad Lyl b il al kbl bkt
’ g . & HT Ly ‘,', " 0 I b el ke , (Lo fi ittt d gL td
|Tf|fi|i|lli'1\lllll||||| T }IIIlmr]||]|1lli|illllllllll|!|||l[|||\‘I?TI]EIII|II1I1|||l||TIElllllllllll|f|||||||]i]\l|||ll|"|T||TI|IIiIIIIIIIII
240 220 200 180 160 140 1290 100 80 60 40 20 0 -20 ppm
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Injection Date Seqg. Line 1
Sample Name Location Vial 91
Acg. Operator Inj 1
Inj Volume 1 pl
Acg. Method
Last changed :
Analysis Method :
Last changed
MWD1 E, Sig=270,16 Ref=360,100
mAU ] Me O
] N—/(
25
] N‘H
I MN_H
1 )
v Y
i o o)
15 o n?g - Q'&Q) o)
7 (] e
] 3. & 57 (-)-dehydro-
0 & .
07 ST & agelastatin A (30)
// \\\\\ ;/// o
5- // \\\ P \\‘
] / g ™~
J / : .
i L e
0 e bl A B SS——
5 T T 1 M ™1 T T .
40 45 50 55 60 65 70 75 min
Area Percent Report
Sorted By Signal
Multiplier 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs
Signal 1: MWDl E, Sig=270,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min) [mAU*s] [mAU] %
- e = | === [-==—=—== {
1 53.910 MF 5.6060 3505.24609 10.42107 46.5865
2 62.871 FM 7.1602 4018.92529 9.35472 53.4135
Totals 7524.17139 19.77579

Results obtained with enhanced integrator!

*** End of Report ***



Total Synthesis of all (-)-Agelastatin Alkaloids

M. Movassaghi, D. S. Siegel, and S. Han Page S107 / S140
Injection Date : Seq. Line : 1
Sample Name : Location : Vial 91
Acqg. Operator : Inj : 1

Inj Volume : 1 pl
Acg. Method
Last changed :
Analysis Method :
Last changed :

MWD1 E, Sig=270,16 Ref=360,100 -
mAU Me, O
25 : N E
E N~y
N H
20 Br H
] N N-H
15 [ Y X
] o
] Vv
10 3 ,990 (-)-dehydro-
] © & agelastatin A (30)
(o)) ‘0
iy
5 /// \\‘\\\
s N
o4 T
-5 | T T T v 1 T T T T I T T N T T 7 T T T T T T T T T T T ¥ T v T T T ) ’ .
40 45 50 55 60 65 70 75 min

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: MWDl E, Sig=270,16 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %

1 49.630 MM 7.4872 3200.22583 7.12375 100.0000
Totals : 3200.22583 7.12375

Results obtained with enhanced integrator!

*** End of Report ***
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DEC. & VT

dfrq 125.845 Me o)
dn c13 N
dpwr 30 HO,
dof 0 N
dm nnn ~H
dmm C
ACQUISITION dmf 200 H OH
sfrq 500.437 dseq Br H
tn H1 dres 1.0 N N—H
at 4,999 homo
np 120102 PROCESSING |
sw 12012.0 wtfile Y
fh not used proc ft (@]
bs 1 fn 262144
tpwr 56 math f . . .
pwW 8.0 (-)-di-epi-agelastatin C (31)
di 0.100 werr
tof 3003.2 wexp
nt 64 wbs
ct 16 wnt wft
alock n
ain not used
GS
il n
in n
dp y
hs nn
DISPLAY
sp -250.2
wp 6255.4
vs 172
$C 0
wC 250
hzmm 25.02
is 33.57
rfl 2159.5
rfp 1656.4
th 14
ins 100.000
ai cdc ph
Lll JLl _n_ﬂ m Il i) JlL P
T T I T T T T ] T T T T | T T ] T T T T | T T T T T T T T I T I LA
11 10 9 3 7 2 1 ppm
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DEC. & VT Me 0]
dfrq 500.231 N
dn H1 HO N
dpwr 38
dof -500.0 N\H
dm \'
dmm w H OH
ACQUISITION dmf 10000 B H
sfrq 125.795 dseq r
tn €13 dres 1.0 N N—H
at 1.736 homo n /
np 131010 PROCESSING V/,
Sw 37735.8 1b 0. O
fb not used wtfile
bs 4 proc ft ( ) di . |
ss 1 fn 131072 - )-Ql-epr i
tpwr 53 oon z pragelastatin C (31)
pw 6.8
dl 0.763 werr
tof 631.4 wexp
nt le+09 wbs
ct 24 wnt
alock n
gain 60
FLAGS
il n
in n
dp Yy
hs nn
DISPLAY
sp -6122.1
wp 37735.3
Vs 220
sC 0
wC 250
hzmm 150.94
is 500.00
rfl 12304.9
rfp 6182.2
th 20
ins 1.000
ai ph
iRk, A Rl | it Aalhs ot bab el kil it ettt i & ihailday Al 4 ik i ik
.|'| ,_,_i'I‘ I i rdin " ' L " [ ok Vi1 it " . " sl bt e it gy (-
]IIIllIlIIIIIIIIIIVI[IlII[IIII[IIIIIIIII[YTIIIIIllIIIIIIIIII[Illllllrl]lIl[IlllI|II|I'YXII[IIII]T1TI]IIIIIITT‘I"[—ITII]Illl[lll!IIII][VIIIlllll|llll|llll
2410 220 200 180 160 140 120 100 80 60 40 20 0 -210 ppm
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DEC. & VT
dfrq 125.846 Me\ o
dn ci3 HO N—(
dpwr 30 ",
dof 0 N‘H
' an e ““OH
mm c
ACQUISITION dmf 200 H H
sfrg 500.437 dseq Br.
tn HI dres 1.0 N N—H
at 4,999 omo
np 120162 PROCESSING //
SwW 12012.0 wtfile
b not used proc ft O
bs 1 fn 262144
;‘gwr g8 math f (-)-agelastatin C (3)
dl 0.100 werr
tof 3003.2 wexp
nt 64 wbs
ct 33 wnt wft
alock n
gain not used
il n
in n
tp Yy
hs nn
DISPLAY
sp -250.2
wp 6255.4
Vs 51
sC 0
wC 250
hzmm 25.02
is 33.57
rfl 2159.2
rfp 1656.4
th 3
ins 100.000
ai cdc ph
T T T l T T T T ‘ T T T T { T T ! T T T T T T l T T
11 10 9 8 7 2
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DEC. & VT
dfrg 500.231
dn H1
dpwr 38
dof -500.0
dm \'
. dmm W
ACQUISITION dmf 10000
sfrg 125.7985 dseq Br
tn C13 dres 1.0
at 1.736 homo
np 131010 PROCESSING
sw 37735.8 1 0.30
fb not used wtfile t
bs 4 proc .
ss 1 fn 1310722 (-)-agelastatin C (3)
tpwr 53 math T
pw 6.9
dl 0.763 werr
tof 631.4 wexp
nt 1e+09 wbs
ct 20820 wnt
alock
gain 60
FLAGS
il n
in n
dp Y
hs nn
DISPLAY
sp -6116.4
wp 37735.3
vs 5122
sc 0
we 250
hzmm 150.94
is 500.00
rfl 12299.2
rfp 6182.2
th 7
ins 1.000
ai ph
i U ) M
]FIll|||‘|[||||I|||l‘|_r‘ll]llll||lll[(lll[lllll|lxl]l|ﬁ—|—Il||||||||||||||l|l|llll||ll|||ll||||||||lII]l||||I||||lf‘|1|l||l|||||||||||r‘|—rl||||||||||||lll
240 220 200 180 160 140 120 100 80 60 40 20 0 -20 ppm
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exp3 gCosy
solvent CD30D
sample undefined
ACQUISITION
A 4490.3
at 0.228
np 2048
fb not used
s 16
d1 1.000
nt 23
2D ACQUISITION
swi 4490.3
ni 128
TRANSMITTER
tn
sfrq 499,746
tof -252.5
tpwr S6
9.200
GRADIENTS
gziviil 2000
gt 0.001000
gstab 0.000500
DECOUPLER
dn c13
dm nnn

FLAGS
hs nn
sspul n
hsglvi 2000
SPECIAL
temp not used
gain 58
spin 1]
F2 PROCESSING
sb ~0.114
sbs not used
fn 2048
F1 PROCESSING
shi =-0.057
shs1 not used
procl Tp
fnl 2048
DISPLAY
sp 4.6
wp 4486.0
spl 0.6
wpl 4486.0
rfl ~0.2
rfp 0
rfil 3.8
rfpl
PLOT

weC 138.8
sc 0
wec2 138.9
sc2 0
vs 322
th 2

ai cdc av

y Ns
Br. H ;'?H |
N N—H
I Y/ i
(0]

(-)-agelastatin C (3)

LM d__.
F2 .
(ppm];
1._
- ] s
4 Z-j I é
4 7 -] 4
3 .',e
4—
- . - -]
: I | [
— 5 +
61
- 5]
8_
I T T T T j—-_]’ T T T T T
5 4

F1 (ppm)
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exp4 HSQC

solvent cD30D
sample undefined
AGQUISITION
SwW 4490.3
at 0.150
np 1348
fb not used
5S 256
d1 1.000
nt 37
20 ACQUISITION
swl 21361.8
ni 256
phase arrayed
TRANSMITTER
tn H1
sfrq 499.746
tof -252.5
tpwr 56
W 9.200
DECOUPLER
dn Cc13
dof -2514.8
dm nny
dmm ccg
dmf 32200
dpwr 53
pwx1ivi 5%
pwx 18.000
HSQC
Jixh 140.0
null 0.350
nullfig n
mult 2

phase
512

phase
1
2

(-)-agelastatin C (3)

i Il L

FLAGS ACQUISITION ARRAYS
hs noarray
sspul n arraydim
PFGflg v
hsglivl 2000 i

SPECIAL 1
temp not used 2
gain 52
spin
PRESATURATION
satmode n
satpwr 0
satdly 1}
sat¥rg ]
F2 PROCESSING
af 0.105
gfs not used
fn 2048
F1 PROCESSING
sbl -0.024
sbs1 -0.024 m
procil 1p
frl 2048
DISPLAY F2 7
sp 5.1 ]
wp 4486.8 (ppm)
spl -1984.1 T
wpl 21341.0 1
rfl 3167.7 .
rfp 3166.4 N
rfil 15417.0 1
rfpi 14332.1 1
PLOT = 2
wC 170.0 b
sc 0 4
wc2 110.0 B
sc2 = 4.
vs 322 —
th 2 3 _
ai ©dc pA |
4—
— -

v

6~
-4 ] _
:I R L T D R L LN L L L B L L L B B
160 140 120 100 80 60 40 20 0

F1 (ppm)
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expS HMBC
solvent cD30D
sample  undefined
ACQUISITION
Sw 4480.3
at 0.228
np 2048
fb not used
sS 32
d1 1.000
nt 40
2D ACQUISITION
swl 30154.5
ni 256
phase arrayed
TRANSMITTER
tn
sfrq 499.746
tof ~252.5
tpwr 56
9.200
DECOUPLER
dn c13
dof 1255.1
dm nnn
dmm ccce
dmf 32200
dpwr 53
pwx1v1 59
pwx 18.000
Jjixh 140.0
jnxh 8.0

FLAGS ACQUISITION ARRAYS Me, O
hs n array phase N
sspul n arraydim 512 HO,
PFGflg n . o, N
hsgivl 2000 i phase ~H
SPECIAL 1 1 “"OH
temp not used 2 2 H
gain 52 Br. H
spin —
P PRESATURATION N N-—-H
satmode n [
satpwr 0 y/
satdly 1] (o)
saggrgROCESSING o
sb 0.114 (-)-agelastatin C (3)
sbs not used
fn 2048
F1 PROCESSING
shl 0.004 |
sbhs1 not used |
fnl 2048 . . -
DISPLAY ]
“p aase.o | P2 d
wp .
spl -1853.5 (ppm}
wpl 30125.1 T
rfl -0.2 1
rfp 0 .{
rfil 1882.9 T
rfpl 0 T
PLOT A
we 170.0 = 2 - -
sc
wec2 110.0 B
Vel 300 % 1 . _ =- - = ) .
th 2 3- -
ai cdc av - ) ) i
4
] - -
M 5_ .
6— -
— ] - - -
— 7] . - :. -
8—
“]“Il]“‘l]“‘l]l“l]1'|l]]lll[|||¥]||"IllIl]l|‘l]]||||]!‘¥l]lIlY]IIIIIIII!]l[II]l[l[[I]’_TTl'IIIIIIIVVIITI1["1][!]!’["
220 200 180 160 140 120 100 80 60 40 20 0

F1 (ppm)
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0]

N

(0]
S7

DEC. & VT
dfrq 125.794
dn Cci3
dpwr 38
dof 0
dm nnn c
dmm [
ACQUISITION dmf 10000 Hx3Sn
sfrq 500.231 dseq
tn H1 dres 1.0
at 3.200 homo
np 64000 PROCESSING
sw 10000.0 wtfile
fb not used proc ft
bs 2 fn 131072
SS 1 math f
tpwr 58
pw 9.0 werr
di wexp
tof 1498.2 wbs
nt 16 wnt
ct 16
alock
gain not used
i n
in n
dp Yy
hs nn
DISPLAY
sp -250.2
wp §252.7
Vs 76
sc 0
weC 250
hzmm 25.01
is 100.00
rfl 4632.9
rfp 3621.7
th 7
ins 1.000
nm ph
T T T [ T T T T ] T T T T ] T T |
11 10 9 8
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DEC. & VT 229
dfr 500.
dn d H1 ()
dpwr 38
dof ~-500.0
gm Y N
mm w
dmf 10000 CHx3Sn
ACQUISITION dseq
sfryg 125.795 dres 1.0 0O
tn C13 homo n
at 1.736 PROCESSING S7
np 131010 1b 0.3
sw 37735.8 wtfile
fb not used proc ft
bs 2 fn 131072
$s 1 math f
tpwr 53
pw 6.9 werr
dl 0.763 wexp
tof 631.4 wbs
nt 1000 wnt
ct 158
alock
gain not used
il n
in n
dp y
hs nn
DISPLAY
sp ~6295.5
wp 37735.3
Vs 39
sC 0
we 250
hzmm 150.94
is 500.00
rf1 16010.2
rfp 9714.2
th 3
ins 1.000
ai ph
lrIIrl‘ll]IITIIIIII[I)!l[llll]ll’l‘r]"llll]ll*l_f[IITK]YII!]IIllﬁllllllll[vlll]llll[llll|IIII]IIIIIIIll[lIII[TIII]IY[I[IIII]II!I|Illl]rﬁ[li11]llll]m
240 220 200 180 160 140 120 100 80 60 40 20 0 -20 ppm
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DEC. & VT
dfry 125.845
dn ci13
dpwr Sg H
dof
dm nnn oHx;Sn” N ’
dmm c 3 H
ACQUISITION dmf 200
sfrq 500.435 dseqg
tn H1 dres 1.0
at 4.993 homo n 34
np 120102 PROCESSING
sw 12012.0 wtfile
fh not used proc ft
bs 2 fn 262144
tpwr 56 math f
pw 8.0
dl 0.100 werr
tof 3003.2 wexp
nt 32 wbs
ct 24 wnt wft
alock n
gain not used
FLAGS
il n
in n
dp Y
hs nn
DISPLAY
sp ~-250.2
wp 6255.3
vs 106
sc 0
wC 250
hzmm 25.02
is 33.57
rfl 4139.1
rfp 3623.1
th
ins 2.000
ai  cdc ph
T T T T T T T T I T T T T T T T T T T T T T : ;
11 10 9 8 2
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ACQUISITION
sfrq 125.795
tn c13
at 1.736
np 131010
Sw 37735.8
fb not used
bs 2
S5 1
tpwr 53
pw 6.9
dl 0.763
tof 6§31.4
nt 40000
ct 13630
alock n
gain 60

FLAGS
i1l n
in n
dp y
hs nn

DISPLAY
sp -6287.5
wp 37735.8
vs 5116
sc 0
wC 259
hzmm 12.50
is 500.00
rfl 16002.4
rfp 9714.8
th 31
ins 1.000
ai ph

DEC. & VT
dfrg 500.229
dn H1
dpwr 38
dof ~500.0
dm
dmm
dmf 10000
dsenq
dres 1.0
homo n
temp 20.0
PROCESSING
b 0.30
witfile
proc Tt
fn 131072
math i
werr
wexp
wbs
wnt

[t e i e SR

180 160

ST T TITTT v s

-20
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DEC. & VT
dfrg 125.846
dn c13
dpwr 30
dof 0
dm nnn
. dmm c
ACQUISITION dmf 200
sfrg 500.437 dseq
tn H1 dres 1.0
at 4.999 homo
np 120102 PROCESSING
Sw 12012.0 wtfile
fb not used proc fi
bs 2 fn 262144
tpwr 56 math f (+)-C}hﬂe-pre-
81 0.360 werr agelastatin D (35)
tof 3003.2 wexp
nt 32 wbs
ct 24 wnt wft
alock n
gain not used
FLAGS
il n
in n
dp y
hs nn
DISPLAY
sp -258.2
wp 5255.4
vs 1
sc 0
wC 250
hzmm 25.02
is 0.01
rfl 2159.4
rfp 1656 .4
th
ins 1.000
ai cdc ph
T T T T T T T T T T T T T T T T 1 T T T Ana . — : -
11 10 9 8 3 ppm
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DEC. & V7
dfrq 500.231
dn H1
dpwr 38
dof -50C.9
dm Y
dmm w
ACQUISITION dmf 10000
sfrg 125.795 dseq
tn Cl13 dres 1.0
at 1.736 homo ]
np 131010 PROCESSING
sV 37735.8 1b 0.30
b not used wtfile
bs 2 proc ft
58 1 fn 131072 (+)-O-Me-pre-
tpwr 53 math .
A Rt agelastatin D (35)
dl 0.763 werr
tof 631.4 wexp
nt 10000 whs
ct 888 wnt
alock n
gain net used
FLAGS
il n
in n
dp y
hs nn
BISPLAY
sp -2515.9
wp 30187.6
Vs 545
sC 0
we 250
hzmm 120.75
is 500.00 :
rfl 12301.5 '
rfp 6182.2
th 20
ins 1.000
at ph
1
| ‘ k
| ! a
|
o 3
| :
‘ .
LI St I 2 B M L B L L A T S S D L L L AL N LA L N AL A - S (L S I L L S R B T L L T LI B B | T
200 180 160 140 120 100 80 60 40 20 ppm



Page S121/S140

Total Synthesis of all (-)-Agelastatin Alkaloids
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DEC. & VT
dfrg 125.346 H\ )
dn 13
dpwr 30 HO, N i
dof 0 N-
dm nnn
dmm [ ""IH
) dmf 200 H
ACQUISITION dseq Br H
sfrq $00.437 dres 1.0 N N_H
tn H1 homo n
at 4.999 PROCESSING ’
np 128102 wtfile
sw 12012.0 proc ft @]
fb not used fn 262144
:s 2 math f | N
pwr 56 =)-
te &% err (-)-agelastatin D (4)
dl 0.100 wexp
tof 3003.2 wbs
nt 32 wnt wft
ct 32
alock n
gain not used
S
il n
in n
dp ¥
hs nn
DISPLAY
sp -250.2
wp 6255.4
Vs 267
sc 0
we 250
hzmm 25.02
is 33.57
rfi 2159.4
rfp 1655 .4
th 24
ins 100.000
ai c¢dc ph
“ " W‘L .“.._ . | ’ . I}
T T T [ T T T ’ T T T T 1 T T T T l i T T T I
11 10 9 8 7
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ACQUISITION
sfrq 125.795
tn C13
at 1.736
np 131010
swW 37735.8
fb not used
bs 2
SS 1
tpwr 53
pw 6.9
dl 0.763
tof 631.4
nt 40000
ct 19788
alock
gain not used
il n
in n
dp y
hs nn

DISPLAY

sp -6226.3
wp 37735.3
Vs 4485
scC 0
wC 250
hzmm 150.94
is 500.00
rfi 25141.1
rfp 18914.2
th 20
ins 1.000
ai ph

DEC. & VT
dfrq 500.229
dn H1
dpwr 38
dof -500.0
dm y
dmm w
dmf 10000
dseq
éres 1.0
‘homo

PROCESSING
1b 0.30
wtfile
proc ft
fn 131072
math f
werr
wexp
whs
wnt

N<
oy
Br. H H
N N-H
Y
0

(-)-agelastatin D (4)

1

s

T

|l(IA||Il|]l¥ll[’ll|]llll|IIII[lll1]IIll|IIIIIIIII|III]Illll[ll'lIIIIII]IIII[IIII]IYIIlIIIl[Kllllll(l]ll(llIIII]IIII|llll]ll1II)IIl]TIIIIIIII|IIIIIIIT[
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Injection Date : Seqg. Line : 1
Sample Name : Location : Vial 61
Acg. Operator : Inj : 1
Inj Volume : 1 pl
Different Inj Volume from Sequence ! Actual Inj Volume : 3 nl

Acqg. Method

Last changed :
Analysis Method :
Last changed

DAD1 E, Sig=270,16 Ref=360,100

mAU 1

7]

6 >
] ® v

5 . 61,0 )] cbri\ Br
] 2 N~ ~ 7
] RS o &

4] R **

3

(-)-agelastatin D (4)

30 40 50 60 70 min

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000

Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl E, Sig=270,16 Ref=360,100

Peak RetTime Type Width Area Height Area
# [min] [min] [mAU*s] [mAU] %
=== [t i [ == | === f=mmm - I
1 29.289 MF 11.8707 2562.0649%4 3.59718 47.5924
2 48.179 FM 14.0578 2821.28418 3.34485 52.4076

Totals : 5383.34912 6.94203

Results obtained with enhanced integrator!

*** End of Report ***
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Injection Date : Seq. Line : 1
Sample Name : Location : Vial 62
Acq. Operator : Inj : 1

Inj Volume : 1 pl
. Inj Volume : 3 pl
Acg. Method
Last changed
Analysis Method :
Last changed

DAD1 E, Sig=270,16 Ref=360,100

(-)-agelastatin D (4)

A1

30 40 50 60 70 min)

Area Percent Report

Sorted By : Signal
Multiplier : 1.0000
Dilution : 1.0000
Use Multiplier & Dilution Factor with ISTDs

Signal 1: DADl E, Sig=270,16 Ref=360,100
Peak RetTime Type Width Area Height Area
# [min] [min] (mAU*s] (mAU] %
T i ee 14,4055 277236328 3.20744 100.0000
Totals : 2772.36328 3.20744

Results obtained with enhanced integrator!

*** End of Report ***
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DEC. & V'er 846
dfrq 125.84
an c13 H 0
dpwr 30 _(
dof 0 MeOQ, N
dm non N
dmm c ~H
ACQUISITION dmf 200 H
sfrq 500.437 dseq H
tn H1 dres 1.0 Br H
at 4,999 homo N N—H
np 120102 PROCESSING
sw 12012.0 wtfile |
b not used proc it V.
bs 2 fn 262144 @]
tpwr 56 math f . .
g\; 0 gﬂg werr (_)-O_Me-dlhepl-
tof 3003.2 wexp agelaStatmD(37)
nt 32 wbs
ct 24  wnt wit
alock n
gain not used
FLAGS
il n
in n
dp Y
hs nn
DISPLAY
sp -250.2
wo §255.4
Vs 99
sC 0
we 250
hzmm 25.02
is 33.57
rfl 2159.5
rfp 1656.4
th 7
ins 100.000
ai cdc ph
oM )
T T i T T T T T T T T ‘ T | T T T T T T |7| T T
i1 10 9 8 7 4 2 ppm
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ACQUISITION
sfrq 125.795
tn Cc13
at 1.736
np 131010
sw 37735.8
fb not used
bs 2
SS 1
tpwr 53
pw 6.9
di 0.763
tof 631.4
nt 40000
ct 2334
alock n
gain not used

FLAGS
il n
in n
dp Y
hs nn

DISPLAY
sp -60384.1
wp 37735.3
Vs 3167
scC 0
we 250
hzmm 6.15
is 500.00
rfl 24948 .8
rfp 18914.2
th 9
ins 1.000
ai ph

DEC. & VT

dfrq 500.229
dn H1
dpwr 38
dof -500.0
dm y
dmm w
dmf 10000
dseq

dres 1.0

omo n
PROCESSING

1b 0.30

wtfile

proc ft

fn 131072

math f

werr

wexp
whs
wnt

l

(=)-O-Me-di-epi-
agelastatin D (37)

" i fiet g b b

" : i
l|lIIr|l’ll|III|Illlll[llll|1llll||llllllll]l!llrllll]l’ltllllll|IIIIllllI[llIIIlIII]IIII! ‘

II(I[I!IIIII1I]IIIl|IIII|IIXIIII'ITI|l|l|[l|||I|II|I|IIII|III|III1T
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expl s2pul

DEC. & VT
dfrqg 125.673
dn c13 Br H
dpwr 33
dof
dm nnn / N™X
dmm w H
; dmf 10000 — N
ACQUISITION dseqg ‘f{
sfrq 499.748 dres 1.0
tn H1 homo n H o)
at 3.001 PROCESSING
np 63050 wtfile
SwW 10504.2 proc Tt 38
b not used fn 262144
bs 2 math f
tpwr 56
pw 8.6 werr
di 2.000 wexp
tof 1519.5 wbs
nt 32 wnt wft
ct 10
alock n
gain not used
GS
il n
in n
dp y
hs nn
DISPLAY
sp -249.9
wp 6246.7
vs 3
sc 0
we 250
hzmm 24.99
is 33.57
rfl 2889.1
rfp 1654.2
th 7
ins 100.000
ai cdc ph
| L.
L S e S B S S S S B S S e L T —
11 10 9 8 ppm
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ACQUISITION
sfrq 125.795
tn c13
at 1.735
ng 131010
swW 37735.8
fb not used
bs 2
SS 1
tpwr 53
pw 6.9
dl 0.763
tof 631.4
nt 40009
ct 18022
alock n

ain

FLAGS
il n
in n
dp ¥
hs nn

DISPLAY
sp -6286.8
wp 37735.3
vs 15063
sc 0
we 250
hzmm 2.58
is 500.00
rfil 16001.6
rfp 9714.2
th 16
ins 1.000
ai ph

Lok b 1 i g he
Jr};.;ﬂ¢[1ﬂwfﬁuml

Mﬂﬁﬁmyﬂ

DEC. & VT
dfrq 500.229
dn Hi
dpwr 32
dof -500.0
dm Y
dmm w
dmf 10000
dseq
dres 1.0
homo n
PROCESSING
1h 0.30
wtfile
proc ft
fn 131072
math T
wWerr
WEXP
whs
wnt

180

Br
N
= PJ\}{
o)
38

1‘\“\!‘ L '[\ill

-

3

SR

T

LR EPE IR o
,L 5 Lluj iy |.Li| il 1

160

1240

100

80

60

LN INLL L BN L L L L L B LN NI Y O

40

gl

20

i \;', i

KRt il
A

i A

-28
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gCcosy
ACQUISITION
sw 5487 .5
at 0.186
np 2048
b not used
sS 16
di 1.000
nt 40
20 ACQUISITION
swl 5487.5
ni 128
TRANSMITTER
tn HL
sfrq 500.432
tof 264.6
tpwr 56
W 9.850
GRADIENTS
gzivil 2000
atl 0.001000
gstab 0.000500
DECOUPLER
dn
dm nnn

FLAGS
hs nn
sspul n
hsgivl 2000
SPECIAL
temp not used
gain a6
spin
F2 PROCESSING
sb -0.083
sbs not used
fn 2048
F1 PROCESSING
shl -0.047
shs1 not used
procl p
048
DISPLAY
sp 8.3
wp 5492.2
spl 10.2
wpl 5492.2
rfil -2.9
rfp 0
rfill -4.8
rfpt 0
PLOT
wC 147 .0
sc 0
we2 147.0
sc2 i}
Vs 81
th 6

ai cdc av

LA L S L B B B N B B S B B S B

6 5
Ft (ppm)

4

3

2
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HSQC

ACQUISITION
sw

5497.5
at 0.100
np 1098
fb not used
Ss 256
dl 1.000
nt 31

2D ACQUISITION
swl 21361.8
ni 256
phase arrayed
TRANSMITTER
tn H1
sfrqg 499.744
tof 256.4
tpwr S6
pw 8.950
DECOUPLER
dn Cc13
dof -2514.7
dm nny
dmm ccg
dmf 32200
dpwr 53
pwxeivi 59
pwx 18.000
HSQC

Jixh 140.0
null 0.350
nullfilg n
mutt 2

FLAGS ACQUISITION ARRAYS
hs n array phase
sspul n arraydim
PFGflg y
hsgivi 2000 phase

SPECIAL 1
temp not used
gain 58
spin
PRESATURATION
satmode n
satpwr 0
satdly 0
satfrq 0
F2 PROCESSING
gf 0.086
gfs not used
fn 2048
F1 PROCESSING
sbhl -0.024
sbs1 -0.024
procl 1p
fnl 2048 — ]
DISPLAY F2 7
sp -5.1
wp 5492.2 (ppm]]
spl -1231.6 1
wpl 2134t= ]
rfil 3314 72 -9 1 .
rfp 3304.3 ]
rf1i1 15225.1 2—
rfpl 14472.7 h
PLOT b
we 250.0 { ]
sc — 3—
wc2 155.0 -
sc2 0 — -
vs 256 _ | 4
th 2 4
ai cdc ph — A
5]
i o
6_
7_4
“+
8
< 97
10
160

140

120

100

80
F1 (ppm)

60

49

20

LA L L L L (L L L L L I . L A AL L S L e

0
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ACQUISITION
sw 549

HMBC

7.5

at 0.186
np 2048
fb not used
13 32
d1 1.000
nt a0

2D ACQUISITION
swil 30154.5
ni 256
hase arrayed
TRANSMITTER
tn H1
sfrg 499,744
tof 256.4
tpwr S6
w 8.950
DECOUPLER

n C13
dof 1255.1
dm nnn
dmm cce
dmf 32200
dpwr 53
pwx1vi 59
pwx 18.000
Jixh 140.0
Jnxh 8.0

FLAGS ACQUISITION ARRAYS B
hs n array phase I
sspul n arraydim 512
PFGf1g n X // N~
hsgivi 2000 )] phase
SPECIAL 1 1 — N
temp not used 2 2 \H
gain 58
spin
PRESATURATION
satmode n
satpwr 1}
satdly 0
satfrq 0
F2 PROCESSING
sb 0.093
shs not used
fn 2048
F1 PROCESSING
shl
shsi not used
fn
DISPLAY
sp
wp 5492.2
spl ~-1851.8
wpl 30125.1
rfl 33
rfp 33043
rfll 14585
rfpl 1
wC 250.0 h
sc E ]
wc2 155.0 3
sc2 0 R
Vs 256 — ~
th 2 _ -
ai cdc av B
— 4
5—
6—
7] z = = - . -
8
- o]
10
ITITXII]I)II[’III]II|IIIIll[[IFT]IIII]IIIIIIIII]ITIIIIII‘IT1III'III'T]TI||IIIIITT_r\'TIIIII[IIIIIIIIllvllI]II\Y[I!II]I!Y‘]II
220 200 180 160 140 120 100 80 60 40 20 0

F1 (ppm)
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DEC. & VT
dfrq 125.846 Il'l
dn C13
dpwr z0 O N H
dof 0 Y
dm nnn
ane -
dm
ACQUISITION dseq H H N N—H
sfrq 500.437 dres 1.0 /
tn H1 homo //
at 4.999 PROCESSING 0O
np 120102 wtfile
sw 12012.0 proc ft
fb not used fn 262144 40
bs 2 math f
tpwr 56
pw 8.0 werr
di 0.100 wexp
tof 3003.2 wbs
nt 32 wnt wft
ct 32
alock
gain not used
il n
in n
dp y
hs nn
DISPLAY
sp -250.2
wp 6255.4
Vs 155
scC
wceC 250
hzmm 25.02
is 33.57
rfl 1750.0
rfp 1251.1
th
ins 1.000
ai cdc ph
T T 1 I T T T T | T T T T I T T 17[ T T [ T T T l T T T | T T T T l T T T T
11 10 9 8 7 6 5 a4 ppm
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ACQUISITION
sfrq 125.795
tn C13
at 1.736
np 131010
swW 37735.8
fb not used
bs 2
SS 1
tpwr 53
pw 6.9
d1 0.763
tof 631.4
nt 40000
ct 16450
alock n
gain

FLAGS
il n
in n
dp Y
hs nn
DISPLAY
sp -6370.8
wp 37735.3
vs 13035
sc 0
wC 250
hzmm 1.98
is 500.00
rfil 11341.0
rfp 4969.7
th 20
ins 1.000
ai ph

% Ll
1

‘\'ihl.'ai%rhluﬂimuu.l!H‘f;dli‘,L;!'.J.#.‘sih.l'i"uiifui;‘

240 2210

DEC. & VT
dfrq 500.232
dn H1
dpwr 38
dof ~-500.0
dm Yy
dmm w
dmf 10000
dseq
dres 1.0
homo n
PROCESSING
b 0.30
wtfile
proc ft
fn 131072
math f
werr
wexp
wbs
wnt

! i 3 I.“"j' ‘“ i

i’ail'h“lli!’dldiiuih"hhiﬂiii’iﬂu’ii‘fnh

00 180

160

H
i N N-H
Va
o
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|
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RRH bt LI“ ;ﬁ’.

il
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1
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80
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gcosy

ACQUISITION
w 600

0.6
at 0.171
np 2048
fb not used
ss 16
dl 1.000
nt 50
2D ACQUISITION

swl 6000.6
128

TRANSMITTER
tn H1
sfrg 499,747
tof 490.3
tpwr 56
8.925

GRADIENTS
gzlvil 2000
gt 0.061000
gstab 0.000500

DECOUPLER
dn c13
dm nnn

FLAGS
hs nn
sspul n
hsglv1 2000
SPECIAL

temp not used
gain 58

pin

F2 PROCESSING
sh ~-0.085
sbs not used
fn 2048

F1 PROCESSING
shi -0.043
shsl not used
proci p
fnl 2048

DISPLAY
sp 2.0
wp 5994.7
spl 1.1
wpl 5994.7
rfi 3.8
rfp 0
rfi1 4.7
rfpil 0
PLOT

we 250.90
sC
wc2 160.0
sc2 0
vs 174
th 2

ai cdc av

-
= (<=1 [o-] ~ (=1 (52
v b T by Ty by

[y
—

Llll]ll

[
~n

‘r—nlxI:llvl||||Tr||‘r,vvv![||||||v||||x||]|||r|y..|]—-rrrl||v;r

11
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HsSQC

ACQUISITION
sw 600

0.6
at 0.100
np 1198
fb not used
s$s 256
dil 1.000
nt 42
2D ACQUISITION
swil 21361.8
ni 256
hase arrayed
TRANSMITTER
tn H1
sfrq 499.747
tof 490.3
tpwr 56
8.925
DECOUPLER
dn C13
dof ~-2514.8
dm nny
dmm ccg
dmf 32200
dpwr 53
pwx1vi 58
pwx 18.000
HS
Jixh 140.0
null 0.350
nullfig n
mult 2

OY H
N
FLAGS ACQUISITION ARRAYS Fr —_
hs n array phase H N N—‘H
sspul n arraydim 512
PFGf1lg y /
hsglvi 2000 i phase V
SPECIAL 1 1 ()
temp not usgg 2 2
gain
spin 40
PRESATURATION
satmode n
satpwr 0
satdly 0
satfrq 0
F2 PROCESSING
af 0.97
gfs not used
fn 2048
F1 PROCESSING
sbl -0.024
sbs1 ~-0.024
procl 1p
fnl 2048 ]
DISPLAY 6 F2 i
sp -1.
wp 5994.7 (F’DT}
spl -1321.9 4
wpl 21341.0 B
rfi 2036.7 B
rfp 2029.2 2]
rfil 7431.7 B
rfp 1 <
PLOT ; ]
we 1 ] H
sC 3 L
wec2 170.0 -
sc2 0*‘)
Vs 1724 ) .
th 2 4
ai  cdc ph
5

(=]

~

LlllLl_l_llllllllll] 1Il‘lll]]l Jlllilllll
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140 120 100 80 60 40 20 0
F1 (ppm)



Total Synthesis of all (-)-Agelastatin Alkaloids

M. Movassaghi, D. S. Siegel, and S. Han

Page S136 / S140

HMBC

ACQUISITION
w 6000

s
at 0.171
np 2048
fb not used
$s 32
d1 1.000
nt 45
2D ACQUISITION
swl 30154.5
ni 256
phase arrayed
TRANSMITTER
tn H1
sfrq 499,747
tof 490.3
tpwr 56
w 8.925
DECOUPLER
dn Cc13
dof 1255.1
dm nnn
dmm cce
dmf 32200
dpwr 53
pwxiv1 59
pwx 18.000
Jjixh 140.0
jnxh 8.0

()<§T/Pd H
FLAGS ACQUISITION ARﬁAYS Frpd =
hs n array phase
sspul n arraydim 512 H N N—H
PFGT1g n /
hsglvl 2000 i phase Y/,
SPECIAL 1 1 C)
temp not used 2 2
gain 54
spin
PRESATURATION
satmode n
satpwr 0
satdly 0
satfrq 0
F2 PROCESSING
sb 0.085
sbhs not used
fn 2048
F1 PROCESSING
sbhil 0.004
sbs1 not used
2048
DISPLAY
sp 18038.4
wp 5994.7
spl -1853.4
wpl 30125.1
rfl 2414.8 ]
rfp 20447.3 ]
rfil 1882.9 38—
rfpl i A
P1OT T S T T T L L L T L L T T T L L T I I T s s T L T
weC 250.0 T T T T =T s T
sc 0 = ™ s g
wc% 155.0 —— P T o e o e T = e o o P - — - PP .o 4
sc T i r e TR e i e e e e = g~ T— — L B A B B OOE o o
vs 174 Q"!
th 2 - -
ai cdc av n - -
e
=ﬁE§ - i - - - - |
jm— - . Ju— =
48 A a s e R o o M A 1 .
220 200 180 160 140 120 100 80 60 40 20 0

F1 (ppm)
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Me, o)

DEC. & {05 845 : N“(
dfr 125.
dn a C13 Meo"h. N
dpwr 30 ~H
dof 0 oy
dm nnn H H
dmm c Br H
ACQUISITION dmf 200 N N
sfrq 500.437 dseq -H
tn H1 dres 1.0 |
at 4.393  homo n Y
np 120102 PROCESSING ()
sw 12012.0 wtfile
fb not used proc ft .
bs 1 fn 262144 (-)-agelastatin E (5)
tpwr 56 math f
pw 8.0
d1 0.100 werr
tof 3003.2 wexp
nt 16 wbs
ct 16 wnt wft
alock n
gain not used
FLAGS
il n
in n
dp y
hs nn
DISPLAY
Sp -250.2
wp 6255.4
vs 16
SC 0
we 250
hzmm 25.02
is 33.57
rfi 2159.7
rfp 1656.4
th 4
ins 100.000
ai cdc ph
l—lf T T T I T T T T ) T T T T I T T T T ] T T T T |
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DEC. & VT Me_ 0]
dfrg 500.231 N-—<7
dn 1
dpwr 38 Meo”'« N
dof -500.0 ~H
dm \'2 oy
dmm W Fi +1
ACQUISITION dmf 10000 B H
sfryg 125.795 dseq r N N—H
tn C13 dres 1.0
at 1.736 homo n |
np 131010 PROCESSING y/
sw 37735.8 1b 0.30 o)
fb not used wtfile
bs 4 proc ft .
ss 1 fn 131072 (-)-agelastatin E (5)
tpwr 53 math f
pw 6.9
d1 0.763 werr
tof 631.4 wexp
nt 1e+09 wbs
ct 448 wnt
alock n
gain not used
FL
il n
in n
dp y
hs nn
DISPLAY
sp -6118.1
wp 37785.3
vs 1265
scC 0
wC 250
hzmm 150.84
is 23000.00
rfl 12300.9
rfp 6182.2
th 11
ins 1.000
ai ph

e e e - ™ o
il AR A ad
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DEC. & VT

dafrq 125.845 H, O
dn 13
dpwr 30 HO,,, N i
dof 0 * N
dm nnn ~H
dmm [ ""IH
ACQUISITION dmf 200 H
sfrq 500.437 dseq Br H
tn H1 dres 1.0 N N“‘H
at 4.999 homo n
np 120102 PROCESSING /
sw 12012.0 wtfile V4
b not used proc ft  Br o)
bs 2 fn 262144 .
tpwr ;58 math £ (-)-agelastatin F (6)
pw
d1 0.100 werr
tof 3003.2 wexp
nt 32 wbs
ct 8 wnt wft
alock
gain not used
il n
in n
dp y
hs nn
DISPLAY
sp -250.2
wp 6255.4
vs 43
sc 0
we 250
hzmm 25.02
is 33.57
rfi 2159.5
rfp 1656.4
th 3
ins 100.000
ai cdc p
|
T T T ' T T T T l T T T T ] T T l T T T T I I*I‘I —
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ACQUISITION
sfrg 125.795
tn C13
at 1.736
np 131010
swW 37735.8
fb not used
bs 2
ss 1
tpwr 53
pw 6.9
d1 0.763
tof 631.4
nt 40000
ct 15698
alock n
gain not used
il n
in n
dp Y
hs nn

DISPLAY

sp -6116.4
wp 37735.3
vs 8340
sc 0
weC 250
hzmm 150.94
is 500.00
rfi 12298.2
rfp 6182.2
th 56
ins 1.000
ai ph

DEC. & VT
dfrq 500.231
dn H1
dpwr 38
dof ~500.0
dm Yy
dmm w
dmf 10000
dseq
dres 1.0
homo n
PROCESSING
1b 0.30
wtfile
proc fi
fn 131072
math f
werr
wexp
whbs
wnt

H (@]
Ho,, N~
NN
Br. H HH
N N-H
I Y
Br o)

(-)-agelastatin F (6)

i

i | i |
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