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1) 3C NMR of 4 gained from [U-*C;]glycerol feeding experiment S31

1. General Experimental Methods

IH NMR spectra were recorded at 250, 300 or 600 MHz. Chemical shiftsin CD,Cl,, CD;OD or [Dg]-
acetone are reported as  values relative to CHDCI, (6 5.32), CHD,OD (6 3.35) or [Ds]-acetone (6 2.05)
as internal reference unless stated otherwise. — *C NMR spectra were recorded at 62.9, 75.5 or 150.8
MHz. Chemical shiftsin CD,Cl, or [ Dg]-acetone are reported as o values relative to CD,Cl, (6 53.37) or
[De]-acetone (8 29.84); the multiplicity of the signals was determined by the APT or DEPT technique. —
Chemical shift assignments were made using COSY, HSQC and if necessary HMBC spectra. Spectra
were recorded at ambient temperature and with normal detection (300MHz) or inverse detection (600
MHz). 600 MHz COSY spectra were collected using a gCOSY pulse sequence. HSQC spectra were
collected using a gHSQC pulse sequence. **C HMBC spectra were collected using a gHMBC pulse
sequence. 600 MHz NOESY spectra were recorded using a NOESY pulse sequence. — HRMS used a
preselected ion peak matching at R >> 10000 to be within =2 ppm of the exact masses. — Optical
rotations are referenced to the sodium D line (589 nm). — Melting points are uncorrected. — Solvents for
extraction and chromatography were of technical grade and distilled before use. — All moisture sensitive
reactions were carried out under dry nitrogen or argon in oven- and/or flame-dried glassware. — Column
chromatography: silica gl 60 (0.040-0.063 mm, Machery&Nagel), Sephadex LH-20 (Pharmacia). —
Flash column chromatography: silica gel 60 (0.025-0.040 mm, Machery&Nagel). — TLC: silica gel 60
F.s4 precoated plates (Merck, 0.25 mm). — Fermentations were carried out in a 2L fermentation vessdl;
medium A: 10 g/L malt extract, 4 g/L glucose, 4 g/L yeast extract, culture plates. additional 10 g/L
agar. — Methyl lithium was titrated according to the method of Suffert.' — Ethyl ether was distilled from
sodium benzophenone ketyl, dichloromethane and DMF were distilled from CaH,. (2S539)-3-
Benzyloxymethyl-2-[ (tetrahydro-2H-pyran-2-yl)oxy]-4-butanolide (10)> and (9)-2-[(tetrahydro-2H-
pyran-2-yl-oxy]-4-pentyne (12)2 were prepared as described in the literature,

(1) Suffert, J. J. Org. Chem. 1989, 54, 509-510.
(2) Ueki, T.; Kinoshita, T. Org. Biomol. Chem. 2004, 2, 2777-2785.

(3 White, J. D.; Somers, T. C.; Reddy, G. N. J. Org. Chem. 1992, 57, 4991-4998.
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2. Proceduresfor theisomerization of 4 and analytical data of isomers 4a—4c

Condition A: Storage of the spiroacetal 4 (86.9 mg, 0.430 mmol) in CDCl; (0.4 mL) for 48 h at rt led
to an isomerization. After concentration in vacuo and column chromatography on silica gel (25 g,
CH,CI,/MeOH 9:1) 24.1 mg (28%) of 4 (R 0.42), 38.8 mg (45%) of 4a (R; 0.40), 15.9 mg (18%) of 4c
(Rf 0.28) and 4.1 mg (5%) of 4b (R 0.25) were obtained as colorless solids.
Condition B: Okaspirodiol (4) (1.5 mg, 7.5 umol) was dissolved in CD;0OD (100 uL) and concentrated
hydrochloric acid (1 pL) was added. The resulting mixture was kept at rt and the equilibration process
was monitored by TLC (CH,Cl,;MeOH 9:1) and **C NMR spectroscopy. After standing at rt for 48 h,
no further conversion was observed.
Condition C: Okaspirodiol (4) (1.5mg, 7.5umol) was dissolved in CD,Cl, (100 pL) and (+)-10
camphorsulfonic acid (1 mg) was added. The resulting mixture was kept at rt and the equilibration
process was monitored by TLC (CH,Cl,:MeOH 9:1) and **C NMR spectroscopy. After standing at rt
for 48 h, no further conversion was observed.
(3R,45,55,79)-3-Hydr oxymethyl-7-methyl-1,6-dioxaspir o[4.5]decan-4-ol (4a). Mp 85 °C; [a] 2 —
112 (c 1.0, MeOH); *H NMR (600 MHz, CD;0D) § 1.14 (d, *J = 6.1 Hz, 3H, CHj), 1.21 (m,, 1 H, 8-
H), 1.45 (m,, 1 H, 10-H), 1.58 (m,, 1 H, 8-H), 1.64-1.75 [m, 2 H, 9(10)-H], 1.79 (m,, 1 H, 9-H), 2.40
(me, 1 H, 3-H), 3.42 (d, 3J= 8.5 Hz, 1 H, 4-H), 3.56 (dd, 3J=7.5, 2J = 11.0 Hz, 1 H, 2-H), 3.65 (dd,
3)=7.0, 2J=8.8 Hz, 1 H, CH,0H), 3.75 (dd, °J=4.0, 2J= 11.0 Hz, 1 H, 2-H), 3.91 (ddq, J = 2.0,
3)=6.1, 3= 125 Hz, 1 H, 7-H), 3.98 (t, J= 85 Hz, 1 H, CH,0OH); *H NMR (300 MHz, CD,Cl,) ¢
1.11 (d, *J = 6.1 Hz, 3 H, CHj), 1.15-1.30 (m, 1 H, 8-H), 1.48-1.75[m, 5 H, 8(9,10)-H], 2.35 (M., 1 H,
3-H), 2.70 (s, br, 2 H, OH), 3.40-3.80 [m, 4 H, 2(4)-H, CH,OH], 3.854.10 (m, 2 H, 7-H, CH,OH);
3C NMR (75.5 MHz, CD,Cl,) § 20.1 (C-9), 21.9 (CH3), 30.3 (C-10), 32.8 (C-8), 47.1 (C-3), 63.5 (C-
2), 66.8 (CH,OH), 67.2 (C-7), 79.1 (C-4), 102.9 (C-5); IR (cm*, KBr) 3425, 2939, 2538, 1444, 1383,
1199, 1137, 1106; MS (ESI) m/z (%) 225.1 (90) [M+Na]*, 256.5 (100), 426.8 (50) [2M+Na]".

(3S,4S,5R,79)-3-Hydr oxymethyl-7-methyl-1,6-dioxaspir o[4.5]decan-4-ol (4b). Mp 98 °C; [a] 2
+60 (c 0.5, MeOH); *H NMR (600 MHz, CD;0D) ¢ 1.15 (d, *J = 6.1 Hz, 3H, CH3), 1.17 (m., 1 H, 8-
H), 1.38 (M., 1 H, 8-H), 1.57-1.66 [m, 2 H, 9(10)-H], 1.77 (m,, 1 H, 9-H), 2.12 (m, 1 H, 10-H), 2.74
(me, 1H, 3-H), 3.62 (dd, J= 7.0, 27=11.0 Hz, 1 H, 2-H), 3.66 (dd, 3J=95, 2J=8.0 Hz, 1 H,
CH,OH), 3.71 (ddg, 23=2.0,%1=16.1,%=125Hz 1 H, 7-H), 3.82 (dd, 3= 75,23 = 11.0 Hz, 1 H, 2-
H), 4.04 (dd, *J=9.0, 2J=8.0 Hz, 1 H, CH,0OH), 4.32 (d, J = 4.5 Hz, 1 H, 4-H); *H NMR (300 MHz,
CD,Cl,) 6 1.12 (d, 3J = 6.1 Hz, 3H, CH3), 1.15-1.30 (m, 1 H, 8-H), 1.42-1.61 [m, 3 H, 8(9)-H], 1.71—
1.80 (m, 1 H, 10-H), 2.00-2.10 (m, 1 H, 10-H), 2.55 (s, br, 1 H, OH), 2.72 (m,, 1 H, 3-H), 2.80 (s, br,
1 H, OH), 3.51-3.70 (m, 1 H, 7-H), 3.71 (t, J = 9.0 Hz, 1 H, CH,OH), 3.78-3.90 (m, 2 H, 2-H), 4.00 (t,
J=9.0Hz, 1 H, CH,0H), 4.49 (d, *J = 6.1 Hz, 1 H, 4-H); **C NMR (75.5 MHz, CD,Cl,) § 21.1 (C-9),
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22.1 (CHg), 27.9 (C-10), 32.5 (C-8), 43.5 (C-3), 60.3 (C-2), 67.4 (CH,OH), 71.2 (C-7), 72.9 (C-4),
109.8 (C-5); IR (cm™*, KBr) 3426, 2934, 1635, 1458, 1381, 1205, 1062; MS (ESI) m/z (%) 225.1 (100)
[M+Na]".

(3R,4S,5R,79)-3-Hydr oxymethyl-7-methyl-1,6-dioxaspir o[4.5]decan-4-ol (4c). Mp 65 °C; [a] 2
+24 (c 1.0, MeOH); *H NMR (600 MHz, CD;0D) § 1.14 (d, *J = 6.1 Hz, 3H, CH3), 1.17 (m,, 1 H, 8-
H), 1.39 (m, 1 H, 8-H), 1.57-1.68 [m, 2 H, 9(10)-H], 1.76 (M, 1 H, 9-H), 2.05 (m,, 1 H, 10-H), 2.34
(me, 1 H, 3-H), 3.59 (dd, 3J=8.0, 2J=10.5 Hz, 1 H, 2-H), 3.67-3.73 (m, 3 H, 2(7)-H, CH,OH), 4.11
(t, J=8.5 Hz, 1 H, CH,0H), 4.14 (d, 3J = 2.0 Hz, 1 H, 4-H); *H NMR (300 MHz, CD,Cl,) § 1.12 (d,
3)=6.1Hz, 3H, CHg), 1.15-1.30 (m, 1 H, 8-H), 1.40-1.61 [m, 3 H, 8(9)-H], 1.72-1.82 (m, 1 H, 10-
H), 1.95-2.10 (m, 1 H, 10-H), 2.36 (M., 1 H, 3-H), 2.61 (s, br, 1 H, OH), 2.90 (s, br, 1 H, OH), 3.60—
3.75[m, 4 H, 2(7)-H, CH,OH], 4.10 (t, J = 9.0 Hz, 1 H, CH,0H), 4.19 (m,, 1 H, 4-H); *C NMR (75.5
MHz, CD,Cl,) ¢ 20.6 (C-9), 21.8 (CHg), 28.3 (C-10), 32.2 (C-8), 51.1 (C-3), 63.5 (C-2), 67.8
(CH,OH), 71.2 (C-7), 75.9 (C-4), 109.1 (C-5); IR (cm™, KBr) 3422, 2939, 1653, 1445, 1381, 1194,
1162; MS (ESI) m/z (%) 203.2 (30) [M+H]", 225.1 (80) [M+Na]*, 427.2 (100) [2M+Na]".

3. Observed cross peaks from NOESY experiments

The signal assignment in 4c is complicated by extensive signal overlaps, especially for the protons of
the five membered ring.



4. HMBC and COSY correlationsfor okaspirodiol (4)

Carbon oc
atom [ppm] HMBC COSsYy
2 68.9  3.76 (2-H,), 3.74 (11-Hy), 3.69 a) 3.98 (2-Hy), 2.49 (3-H)
(11-H,) b) 3.76 (2-H,) 2.49 (3-H)
3 432 3.98 (2-Hy), 3.84 (4-H), 3.76 (2-  3.98 (2-Hy), 3.84 (4-H), 3.76 (2-
H.), 3.74 (11-Hy), 3.69 (11-H,) H.), 3.74 (11-Hy), 3.69 (11-H,)
4 778 3.98 (2-Hy), 3.76 (2-H,), 3.74 (11-  2.49 (3-H)
Hy), 3.69 (11-H,), 2.49 (3-H)
5 103.9  3.98 (2-Hy), 2.49 (3-H), 1.73 (10-
He), 1.67 (9-Hy), 1.48 (10-H,)
7 67.9  1.73 (10-Hy), 1.67 (9-Ho), 1.21 (8-  1.58 (8-Hy), 1.21 (8-H,), 1.14 (12-
Ha), 1.14 (12-H) H)
8 334  1.80 (9-Hy), 1.73 (10-Hy), 1.67 (9- @) 3.93 (7-H), 1.80 (9-Hy), 1.67 (9-
H,), 1.48 (10-H,), 1.14 (12-H) H.), 1.21 (8-Hy)
b) 1.80 (9-Hy), 1.67 (9-H,), 1.58
(8-Hy)
9 21.0  1.73 (10-Hy), 1.48 (8-Hy), 1.21 (8- @) 1.80 (9-Hy), 1.73 (10-Hy), 1.58
Ha) (8-Hy), 1.48 (10-H,), 1.21 (8-Hy)
b) 1.73 (10-Hy), 1.67 (9-H,), 1.58
(8-Hy), 1.48 (10-H,), 1.21 (8-H,)
10 314  3.84 (4-H), 1.80 (9-Hy), 1.67 (9- ) 1.80 (9-Hy), 1.67 (9-H,), 1.73
H,), 1.58 (8-Hy) (10-Hy)
b)1.80 (9-Hy), 1.67 (9-H,), 1.48
(10-H,)
11 621  3.98 (2-Hy), 3.84 (4-H), 3.76 (2-H) a) 3.74 (11-Hy), 2.49 (3-H),
b) 3.69 (11-H), 2.49 (3-H)
12 220  1.21(8-Hy) 3.93 (7-H)

Spectra were recorded on a 500 MHz spectrometer, COSY and *H NMR in acetone-ds,
HMBC and *C NMR in methanol-d,.



5. ORTEP drawing of the p-bromobenzoate 5 of okaspirodiol
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7. Exclusion of a sedoheptulose-based biosynthesis

THZOH

O

HO— OH 207 0 0 3 ,OH
—OH . oH :
—OH oH .8 OH
—OH
CH,OH

sedoheptulose glycerol hypothetical incorporation pattern

for okaspirodiol with
sedoheptulose as precursor

A = [U-13C;]glycerol

OH

observed incorporation pattern
of okaspirodiol
from [U-13C,]glycerol feeding

The alternative hypothesis for the biosynthesis of okaspirodiol with sedoheptulose and glycerol as pre-

cursors is not supported by the observed incorporation pattern!
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8. Spectra

a) 'H, *C NMR and NOESY spectra of okaspirodiol (4) with extentions (CD3OD)

12% 5 OH

|
‘ —
|
|
|
p
|
|
|
[
|
_ |
|
J
[
(
T T — — — T
7
6 5 4 3 2 1 ppm
Aquisition Parameters Processing Parameters
opsERVE HL . -
SOLTERT ofScd Nl TIE e B ey NAME nmrdastizeeck/tba0ll 6h  tbaoll calod
PULPROG s2pul FIDRES  0.150 Hz - * DATH, 'OcE (22 2004 Bender/Grond
FREQUENCY 599.743 Miiz o 0.000 sec
SPECTRAL WIDTH 9596.9 Hz o 2.3 usec / 45 dog ES0oTaeds! THOVAZGOD
NO. REPETITIONS 1 o processed: VI
.TIME 1 minutes Lent 2
Ambient temperature Bz 12.000 Univ. Gosttingen oc DATE: oct 22 2006 FILE:nardast :zeeck/tba0ll_6h

s196k895, cdicd
SRR 62838 e

oct 21 2002

INSTRUMENT: UNITY300
oBSERVE €13

Frequency 75.479

Spectral width 18034.3 Hz
Acquisition time 1.817 sec
Relaxation delay 0.000 sec
Fulse 35.0 degree

ts19ek895b, cdod
Schuhmann, Grond, ts

SPECTRAL LINES FOR TH= 10.0

ambient temperature RFL= 4367.1 RFP= 3698.1
588 repetitions ¥
DECOUPLE HL INDEX  FREQ PPM HEIGHT
Trequeney 300145 1 7844.0 103.92  17.6
Decoupler continuously on 2 58742 7783  47ul
FATEE 16 moddinte 3 5204.4 68.95  56.2
Double precision acquisition 4 5130.7 67.97  50.2
DaTA PROCESSTNG 5 4692.0 62.16  54.7
Line broadening 1.0 Hx 6  3762.5 49.85  30.7
7 aize 655 7 3743.8  49.60  27.6
motal acquisition time 17 minutes 8  3741.0 49.56  89.3
9 3722.3 49.32  57.1
10 3719.5 49.28 176.2
11 3712.9  49.19  17.7
12 3700.8 49.03 68.1
13 3698.1 48.99 200.0
14 3690.9 48.90 82
15 3676.6 48.71 169.6
16 3655.7 48.43  85.5
17 3634.2 48.15 30.9
18 3264.4 43.25 44.1
19 2523.6 33.43 48.7
20 2372.8 31.44 53.7
21 1658.4 21.97 49.0
22 1583.6 20.98  48.3

S13

80

to19ex895Db, calod
Schubmann, Grond, ts

DATE: Oct 21 2002 FILE:nmrdast: zeeck/tsl9ek8ssh_3c



12011 edlod
‘nder/Grond
‘£ 22 2004

ISTRUMENT:  INOVA-600

1se sequence NOESY
JSERVE m1 ]
quency 599.741 MHz F2 ) B
ectral width ~ 3255.2 Hz (ppm){ o
b Spactzal width 3255.2 Bz |
\cquisition time 0.150 o oo
‘elaxation delay 1.800 , .
(ixing tine 0.500 sec 1
bieat tenperature
6 repetitions |
' 160 increments &
>uble precision acquisition ﬁ 1.57]
\TA PROCESSING S o o
asian apodization 0.069 sec
. DATA PROCESSING §
Jaussian apodization 0.055 sec 3
 size 2048 x 2048 4
Jtal acquisition time 4.1 hours
OH 2
-~
4 == .54 @ 0O O
3.0
) 1 o
3.5
o
= k-3
e a
D> (=] (=]
o o =
4.0 @
5= 166 o
2
——————— ]
4.0 3.3 3.0 2.5 2.0 1.5 1.0
F1 (ppm)
PriEenmrdast szeeck/tha0ll_6acesy
ehaoit cazod
Dendex/arond
oot 22 2008
e )
Tulse sequence NOESY
opszavE 11
Frequency 599.741 MHz F2
spectral width  3255.2 Hz (ppm) "
2D Spectral width 3255.2 Hz 1
Acquiaicion tine 0.150 sec o
Retaxation delay 1.800 sec
Mixing tina 0.500 sec E
Ambient temperature 1.0
16 repeticions
2% 160 increments
Double precision acquisition 1.1
DATA PROCESSING —
Gaussian apodization 0.069 sec
1 oaTa TROCESSTHG
Gaussian apodization 0.055 sec 1.2
o size 2008 x 2068
otal acqulsition time 4.1 hours
1.37]
1.4
.9
1.6
— 1.7
—
; £t
= 8
1.9
2.0
2.17]
vom 166
me 2 1
2.2 T T T T T T T T

2.2 2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1 1.0 0.9

F1 (ppm)

eeck/tbadll_6noesy
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“ba011 ea3od
3ender/Grond

Sot 22 2004

INSTRUMENT: ~INOVA-600
sulse sequence NOESY

BSERVE EL

Prequency 599.741 Miz
spectral wiaen  3235.2 mr
2D Spectral width 3255.2 Hz
Acquisition time 0.150 sec
Relaxation delay 1.800 sec

oouble precision acquisition
OATA PROCESSING

Gaussian apodization 0.069 sec
?1 DATA PROCESSING

Gaussian apodization 0.055 sec
FT size 2048 x 2048

Total acquisition time 4.1 hours

7s= 166
me 2

S15

F2
(ppm)]

T

& @ oe

T

3.8

3.6

3.4

T T Raasanasas: T
3.2 3.0 2.8 2.6 2.4

F1 (ppm)
PILEnmrdast:zeeck/tba0ll 6noesy



b) 'H NMR, *C NMR and NOESY spectra of isomer 4a with extentions (CD;0OD)

«
o

OH

OH
and

4a

N LAV

Aquisition Parameters Processing Parameters
ACQ.TIME 3.33¢ sec 1 s1ze 65536
Ne 64000 DIGRES  0.293 Hz
PUL FIDRES
FREQUENCY 599.743 Mz DL
SPECTRAL WIDTH 9596.9 Hz 1

NO. REPETITIONS 1
TOTAL ACQ.TIME 1 minutes

Ambient temperature

t8190Kk8953, cd2c12
Schubmann, ‘Grond, ta

May 24 2004

INSTRUMENT MERCURY-300
OBSERVE C13 z
Frequency 75.478 Muz
Spectral width 18761.7 Hz
Acquisition time 1.706 sec
Relaxation delay 0.000 sec
Pulse width 35.0 degre
Ambient temperature
No. repetitions 335
DECOUPLE HL
Prequency 300.140 Mhz
Power 40 dB

Decoupler continuously on
WALTZ-16 modulated

Double precision acquisition
DATA PROCESSING

Total acquisition time 9 minute:

Plot Parameters

HZAM 12.000

ppm

NAME nmrdast:zeeck/ts19ek8953 6ha19ex8953 cadod
DATE Oct 22 2004 Schubmann/Grond
recorded: INOVA-600

Drocessed: VNMRG.1C

Univ. Gesttingen OC DATE: Oct 22 2004 PILE:nmrdast:zeeck/ts19ek8953_6h

100 90 80 70

S16

50 40 30 ppm

t819ek8953, cd2cl2
Schuhmann, Grond, ts

DATE: May 24 2004 FILE:nnrdast:z.

ck/ts19ek8953_3c



ts19ex853 caloa
Schubmann/Grond

oct 22 2004

Proquency 599.741 Mz
Spectral width  2759.4 Hz
2D Spectral width 2759.4 Hz
Acquisition time 0.150 sec

Relaxation delay 1
Mixing time 0.900 sec
Anbient temperature

16 zepetitions

2 x 160 increments

Double precision acquisition
DATA PROCESSING

Gaussian apodization 0.069 sec
P1 DATA PROCESSING

Gaussian apodization 0.037 sec
PT size 2048 x 2048

Total acquisition time 4.1 hours

ve= 345
He 2

s19ex8953 caled
chubmann/Grond

ot 22 2004

NSTRUMENT: ~INOVA-600
ulse sequence NOESY

BSERVE HL

Frequency 599.741 MHz
Spectral widen  2759.4 Hz
2D Spectral width 2759.4 Hz
Requisition time 0.150 sec
Relaxation delay 1.800 sec
Mixing time 0.900 sec

Ambient temperature

16 repetitions

2 x 160 increments

‘ouble precision acquisition
JATA PROCESSING

Gaussian spodization 0.069 sec
‘1 DATA PROCESSING

Gaussian apodization 0.037 sec
PT size 2048 x 2048

“otal acquisition time 4.1 hours

vs= 3a5
e 2

F2 -
(ppm).

OH
OH

4a

3.5

o—M
|
N
. e b e )

@ Qoo - a

PILEenmrdast:zeeck/ts19ek8953_6noesy

il

1.4

1.57]

1.6
1.7
1.8
1.9

2.0

10

wllis v

S17

b T A EEmEEmEaE T ™ T
2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4

Fl (ppm)
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€2190k8953  cddod
Schubmann/Grond

oct 22 2004

INSTRUMENT: INOVA-600

spectral width  2759.4 mz
2D Spectral wideh 2759.4 Hz

Acquisition time 0.150
Relaxation delay 1.800
Mixing time 0.900 sec

Double precision acquisition
DATA PROCESSING

Gaussian apodization 0.069 sec
F1 DATA PROCESSING

Gaussian apodization 0.037 sec

Total acquisition time 4.1 hours

OH
oz OH

o i

4a

Vs 345
THe 2

S18

F2
(ppm).
3.1

4.0

4.1

O

oo >

o V-

F1 (ppm)
FILEenmrdast:zeeck/ts190k8953_6noesy



c)

"H NMR, **C NMR and NOESY spectra of isomer 4b with extentions (CD;0D)

- r—y T T ——————7— — —
7 6 5 4 3 2 1 ppm
Aquisition Parameters Processing Parameters Plot rarameters
oBsERVE 51 ACQ.TIME 3.334 sec o s1zm 65536 We 47539 uz, 8.0 ppm NAME  nmrdast:zesck/ts19ek8954_Ghalsexasss cdiod
SoLveNT cated w s4000 DoREs  0.293 Bz we 00,0 m DATE oot 26 2004 Pt
PULPROG a2pul ¥IoRES  0.150 m vs 80,0 m
PREQUENCY $99.743 Mmz o 0.000 7P 7.503 pom recorded: INOVA-600
sm WIDTH $596.9 52 w 2.3 usec / 45 deg 720 -0.100 ppm Drocessed: VIBRS.1¢
o. REPETITIONS &

AL ACQ.TIME 1 minutes

£819ek8954, cdacl2
Sehufimana, ‘GFond, ts

May 24 2004

INSTRUMENT MERCURY-300
OBSERVE C13

Prequency 75.478 Mz
Spectral width 18761.7 Hz

Pulse width 35.0 degrees
Anbient temperature

No. repetitions 452
DECOUPLE EHL

Prequency 300.140 Mnz
Power 40 da

Decoupler continuously on
WALTZ-16 modulated

Double precision acquisition
DATA PROCESSING

Line broadening 1.0 Hz

PT size 131072
Total acquisition time 12 minutes

PN P il ok AR Ll L

110 100

Ambient temperature

%0

80

70

HZMM 12.000

S19

60

Univ. Gosttingen oc DATE: Oct 26 2004 PILE:nmrdast:zeeck/ts19ek8954_6h

m«.mwmmmmnMJmmm Ll e ik

50 40 30 20 ppm

tal9ex89se, cazelz
ond, ts

DATE: May 24 2004 FILE:nmrdast:zeeck/ts19ek8954_3c



€a19ek8954  cadod
Schubmana/Grond

oct 26 2004

INSTRUMENT: INOVA-600

Gaussian apodization 0.069 sec

Gaussian apodization 0.088 sec

Total acquisition time 4.1 hours

vs= 77

ca19ek8954 cadod
Schubmann/Grond

et 26 2004

INSTRUMENT: INOVA-600

Total acquisition time 4.1 hours

N

S20

4.0 3.5 3.0 2.5 2.0 1.5

PILE-nmrdast:zeeck/tsl9ek8954_6noesy

o
L
C
Lo
®
O
U
'S @

2.1 2.0 1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1

F1 (ppm)
FILE=nmrdast:zeeck/tsl9ek89sd_6noesy




a19ek8954 cdlod
Schubmann/Grona

oct 26 2004

INSTRUMENT: INOVA-600

3109.5 uz

Total acquisition time 4.1 hours

4b

N

HO

77L)ﬂ¢wm e N . A
F2
(ppm)]
0 [} ° (j
2.8 -
3.0
0
3.2
3.4 0
;;J 3.6° Sy
=
= ] 0 =] |
*j 3.8
]
J N
4.0
O (5] o
&~
4.2
= E @) =1 Y
4.4
- RARaRmasaTaESE T T ARaRaRazasd
4.4 4.2 4.0 3.8 3.6 3.4 3.2 3.0 2.8
F1 (ppm)

S21
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d) HNMR, *C NMR and NOESY spectra of isomer 4c with extentions (CD3;OD)

I
O/ g\
o

- 1 A Mo

T —— — — T — — :
7 6 5 4 3 2 1 ppm

Aquisition Parameters Processing paramaters Plot paramsters

opsERvE H1 acq.TmNE 3.334 sec s1ze 65536 4793.9 82, 8.0 ppm NAME nmrdast:zeck/ts19eKs955_6

SOLVENT cdiod ne &io00 Drers  0.293 ur We 400.0 m DATE oct 23 2004 e e

PULEROG s2pu rFioRes  0.150 us Vs 100.0 m Sehubmann/Grond

FREQUENCY 599.743 Mz b1 0.000 sec FIp 7.503 ppm recorded: INOVA-600

SPEOTRAL WIDTH 9396.5 B o 2.3 usec / 45 deg P22 -0.100 ppm rocessad: VIMRE.1c

Xo. REPETITIONS 16 PR/ 0.020 ’
TOTAL ACQ.TIME 1 mimute: Anbient temperature uzm 12.000

Univ. Goettingen oc DATE: oct 22 2008 FILE:nmrdast:zeeck/tsl9ek8955_6h

sa19ak098s, cazcia
BERIRRANRY 020AE e
46

Jul 27 2004

INSTRUMENT MERCURY-300
OBSERVE C13

Frequency 75.478 Mmz
Spectral width 18761.7 Hx
Acquisition time 1.706 sec
Relaxation delay 0.000 sec

Anbient temperature
No. repetitions 3827
D¢ =

Power 40 an
Decoupler continuously on
WALTZ-16 modulated
Double precision acquisition
DATA PROCESSING
Line broadening 1.0 Ez
PT size 131072
Total acquisition time 1:48 hours

e el e et e e

T T T
110 100 90 80

70 60 50 40 30 20

ppm

tal9ex8oss, cd2el2
Schuhmann, Grond, s
4.6 ng

DATE:  Jul 27 2004 FILE:nnrdast:zeeck/ta19ek8955_3c

S22



s19k8955 cdlod
5o

oct 22 2004

INSTRUMENT: INOVA-600
Pulse sequence NOESY
ot

Frequency 599.742 Mz
Spectral width  2637.1 Hz
2D Spectral width 2637.1 Hz
Aequisition time 0.150 sec
Relaxation delay 1.800 sec
Mixing time 0.900 sec

Gaussian apodization 0.112 sec
7T size 2048 x 2048
Total acquisition time 4.1 hours

vs= 208
THe 2

€219k8955  cadod
P

oct 22 2004

INSTRUMENT: ~INOVA-600

Prequency 599.742 Muz
Spectral width  2637.1 Hz
2D Spectral width 2637.1 Hz
Acquisition time 0.150 s
Relaxation delay 1.800 sec
Mixing time 0.900 sec

DATA PROCESSING

ve= 208

THe 2

1.5

§J
HO 2sd
HO
4c 2.0
3.5

4.0

0
@ 4
o
O
o
b
@ L] Q
e -
°
o
— ————— T —— T
4.0 3.5 3.0 2.5 2.0 1.5

F2 (ppm)
[EIr—

:2eeck/ta19eK8955_6noesy

F1
(ppm)]
1.1

g‘ M_M ) MWV"\ JLM \

00

S23

2.1

2.0

T T T T T T T T
1.9 1.8 1.7 1.6 1.5 1.4 1.3 1.2 1.1

F2 (ppm)
PILBenmrdast zeeck/ta1sek8955_Gnoesy




ta19ex8955 calod
Schubmann/Grond

oct 22 2004

INSTRUMENT: INOVA-600
Pulse sequence NOESY
OBSERVE ML

Froquency 599.742 Mz
Spectral width  2637.1 Hz
2D Spectral width 2637.1 Hz
Acquisition time 0.150 sec
Relaxation delay 1.800 sec

Total acquisition time 4.1 hours

S24



e) H NMR and *C NMR spectra of 5 (CD,Cl,)

oniz, cazcta
a2 eey? o,

2 OH

a1 s 2000 - OR

INSTRUMENT  MERCURY-300
opsERVE HL

Froquency 300.141 Mz

Spectral width 5104.6 Hz

Aoquisition time 3.134 sec (@)
Relaxation delay 0.000 sac

Pulae widch 45.0 degz

Ambient temperature
No. repetitions 16

prita peeciston aomisition
naxa PRoCRSEING 5. R =p-Br-Bz
o1 eire 53536 .

sorsa ascataton:sine/d sizutss

— 71— — 77 T ————————
8 7 6 5 4 3 1 0 ppm
tob012, cazelz
Bender, Grond, fs
23 mg
oATE: oul 5 2008 FILE:nmrdast s seeck/tbb012_3h
12, caze12
Sendil 835Y e
23 mg
21 5 2006
INSTROMENT MERCURY-300
oBsERVE C13
Prequency 75.478 ¥z
Spectral width 16761.7 5z
0 an
Decoupler contimuously on
WALTZ-16 modulated
Double precision acquisition
DATA PROCESSING
Line broadening 1.0 Hx
T size 131072
Total acquisition time 1:51 hours
[ " . ! " " " A " \
ol ¥ i i L) e hd 4 A
T ——— T A L e e e o e T R T T ———
180 160 140 120 100 80 60 40 20 ppm
00012, cazc12
Bender, Grond, £s
23 mg
oATE: sul 5 2004 FILE:nmrdast :zeack/tbb012_3c

S25



f) *H NMR and *C NMR spectra of 5a (CD,Cl,)

pboit, o
Sendar; SESE ea
18 mg

Jun 28 2004
INSTRUMENT MERCURY-300
OBSERVE H1

Prequency 300.141 Mz

Double precision acquisition
DATA PROCESSING
PT size 65536
Total acquisition time 1 minutes

5a:

12 11 10 9

1, cazeiz
SeRdst S5 e
18 =g

Jun 28 2004

INSTRUMENT MERCURY-300
OBSERVE C13

Prequency 75.478 Muz
Spectral width 18761.7 Hz
Acquisition time 1.706 sec
Relaxation delay 0.000 sec
Pulse width 35.0 degre:

Ambient temperature
No. repetitions 14500
DECOUPLE EL

Frequency 300.140 Mhz

Power 40 B

Decoupler continucusly on
WALTZ-16 modulated

Double precision acquisition
DATA PROCESSING

Total acquisition time 6:52 hours

€bb011, cd2el2
Bender, Grond, fs
18 mg

PILE:nmrdast:zeeck/tbboll 3h

DATE: Jun 28 2008

S26

BbO11, cdzelz
Bender, Grond, fa
18 mg

DATE:  Jun 28 2004 PILE:nmrdast:zeack/tbb011_3c



9) HNMR and **C NMR spectra of 6 (CD,Cl,)

cd2e12
Grond, ts

13.6 mg .

Aug 5 2004 OBn

o axcone-300 -,
ansenve w1 3

rroquency 300.161 s Ox OH
Spectral width 5104.6 Hz

Aequdaieion time 3,130

g —

o, repatitions 16

Double preciion scquisition

DATA PROCESSING 6
FT size 65536

£5x007,
Bender.

£02007,Nedze12 ™\
sender, Grond, th
13.6 mg

DATE: Aug 5 2004 PILE:nmrdast:z

ck/tbr007_3h

£bx007, cdzc12
Bender, Grond, ts
13.6 mg
Aug 5 2004
e MERCURY-300
OBSERVE C1:
Prequency 75.478 Muz
Spectral width 18761.7 Hz
Acquisition time 1.706 sec
Relaxation delay 0.000 sec
Pulse width 35.0 degres
Anbieat temperature
No. repetitions 2560
DECOUPLE H1
Frequency 300.140 Mz
Power 4
Decoupler continuously on
WALTZ-16 modulated
Double precision acquisition
s

Total acquisition time 1+ rs

br007, cd2cl2
Bender, Grond, ts
13.6 mg

DATE: Aug 5 2004 FILE:nmrdast:zeeck/tbr007_3c

S27



h) *H NMR and **C NMR spectra of 7 (CD;COCD5)

009, acet.
$8rde2; 8285E ea

5 mg

Aug & 2004 O Bn

e i NX—ox OBn

Prequency 300.142 Mz

fcquinition 7

time 1 minutes

br009, aceton
Bender, Grond, fs
5 mg

DATE: Aug 4 2004 PILE:nardast: zeeck/tbr009_3h

£bX009, aceton
Bender; Grond, fs

Power
Decoupler contimuously on
WALTZ-16 modulated

Double precision acquisition

DATA PROCESS)

Total acquisition time 1:15 hours

W Wi
T ™

ppm

br009, aceton
Bender, Grond, fs
5 mg

DATE: Aug 4 2004 FILE:nmrdast:zeeck/tbr009_3c
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i) H NMR and **C NMR spectra of 14 (CD,Cl,)

3

o4 CHo ©H

OBn

14

- Y —gEET e

1

PPM

TE9 /2T _—
2ct 8er

GEE BET

Wdd

e S

60

80

100.0

120.0

140.0

e
160.0
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i) H NMR and **C NMR spectra of 15 (CD,Cl,)

OH

\%%408”
(@)

[ wlo|w| | o | o < ~o
<| ~|<0 faalfrel ™) a0 <oy
~| Qols ol 00| ©||
= ) i 44 1 (e

o | m‘r\:\\ |

a ™ oo

Y ~|o| |
¥ NE Sdeges o
o y\‘ (i) — ml=|o<|ow) o
a oo </ <t|mlmlenfey ol A< <o
ol ~ ~lolo|w mmm}mmm‘ <| || Ul
- | |
|
\ ‘ J ) ‘
| NI\ 1.
i

¥

160.0 140.0 120.0 100.0
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k) 'H NMR and **C NMR spectra of 16 (CD,Cl,)

chr0a1s, otaa
BREQRTY 02838 o

Nov 17 2004

INSTRUMENT INOVA-600

Total acquisition time 2 minutes

TBRO27T | cdlod
Bender / Srond / cs

Nov 22 2004

Frequency 150.821 Mm:
Spectral width 34995.6 Mz
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1) 3C NMR of 4 obtained from the [U-*C;]glycerol feeding experiment

o OH
s s ., o

Jun 30 2004

OH

Frequency 75.478 Muz
Spectral width 18761.7 Hz
Acquisition time 1.706
Relaxation delay 0.000
Pulse width 35.0 deg:
Anbient temperature
No. repetitions 324
DECOUPLE H1
Frequency 300.140 Mhz
Power 40 dp

Decoupler continuously on
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