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General methods

All reactions were carried out under argon with dry solvents unless otherwise noted. Reactions were
monitored by thin-layer chromatography on Merck silica gel plates (60Fp54) with a fluorescent
indicator. Yields refer to chromatographically or crystalline pure compounds. All commercially
available reagents were used without further purification. All solvents were dried and distilled before
use; CH,Cl, was distilled from P,05; THF was distilled from sodium/benzophenone; methanol and
ethanol were distilled from Mg/I,, NEt; was distilled from KOH. All separations were carried out
under flash chromatographic conditions on silica gel prepacked column Redi Sep (230-400 mesh) at
medium pressure (20psi) by using a CombiFlash Companion. All new compounds gave satisfactory
spectroscopic analyses (IR, '"H NMR, °C NMR, HRMS). NMR spectra were determined on Brucker
Avance-300 or on Brucker Avance-500. 'H NMR spectra are reported in parts per million () relative
to residual solvent peak. Data for 'H are reported as follows: chemical shift (6 ppm), multiplicity (s =
singlet, d = doublet, t = triplet, q = quartet, sxt = sextet, dd = double-doublet, m = multiplet), coupling
constant in Hz, and integration. ’C NMR spectra were obtained Brucker Avance-300 (75.5 MHz)
spectrometer and are reported in parts per million (8) relative to the residual solvent peak. HRMS
spectra were obtained on an E.S.I. TOF Thermoquest AQA Navigator spectrometer. Infrared (IR) (v,
cm’') spectra were recorded on a Fourier Perkin-Elmer Spectrum BX FT-IR. Melting points were
measured in capillary tubes and are uncorrected.

'H and “C NMR Spectra
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(2)-ethyl 2-oxo-1-(3-oxopropyl)cyclohex-3-enecarboxylate (3)
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(+)-ethyl 2-hydroxy-1-(3-hydroxypropyl)cyclohex-3-enecarboxylate (4)

s Som A EmoYTho0oNGEmemSTS  NNRRY 00 MOnNANMOONI RN BO0
£ 2 I8 R3R23I0222088K883T 00 CHCRNISARNRs8naNR3ILIRAIRRS
8 8 RRR mESESRANNNRARILSILT SASRRRRRNRNREENIITIISAARASAA
g X G5 I ook ot o o o %ﬁ[\ﬁ%ﬁ%ﬁ

F~CO,Et
3
|
|
| Il
I
|
l
o
\
|
o of S o
Z = 3 <

T T T T T ™ T T T T T T

Ll 7 6,5 6 55 5 45 4 3,5 25 2 15 1 0,5

C13 - diol partially cyclizes into lactone upon standing in CDCl,

£ aflo now W o weooNRKNO )
s N B IINgeesy =
& SHA
N SENKN =5
RIR RRe ©38d 9 = PAANNNANNANS

129,544
—128,090
~127,072

W tj542_p_13C_R3 1(1D 130)
W Ic364-1-Total 3 (1D 13C)

LOH

Wu bt M " PP T PR TYI WA PP RPTW (Y] il e I iy n..[h‘.u. " AA).WW
bt b i Lt b il Ty P Yy ‘bl e Al Ll Ll |

S5



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

(+)-(6R,75)-7-hydroxy-2-oxaspiro[5.5Jundec-8-en-1-one (5)
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(+)-(6R,75)-7-((tert-butyldimethylsilyl)oxy)-2-oxaspiro[5.5Jundec-8-en-1-one (6)
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(+)-1-((1R ,25)-2-((tert-butyldimethylsilyl)oxy)-1-(3-hydroxypropyl)cyclohex-3-en-1-yl)ethanone (7)
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(+)-1-((1R 2S5)-1-(3-azidopropyl)-2-((tert-butyldimethylsilyl)oxy)cyclohex-3-en-1-yl)ethanone (8)
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(+)-(65,75)-7-((tert-butyldimethylsilyl)oxy)-1-methyl-2-azaspiro[5 .5 Jundeca-1,8-diene (9)

ppm
7,260
4,628

5,639
5,623
5,475

5,456

o mf finfo)] [~ oo m
L \ ﬁdﬁ(—"{* 'NM \m‘{ Lﬁ
T T T T T T T T T T T T T T T T
pem 7 6,5 6 55 5 45 4 35 3 25 2 15 1 0,5 0
s 3 e o P
E 3 IR 2 3 eRRR8R
g = SHa S > RN G ® S
N N
5 N SN 2 KNNRES

——130,736

——126,758

——49,844

——43,299
3

9,

5,

2

2

1

9,

7,
—-3,877
~-4,787

S10



Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2011

(H)-((6S,7S)-7-((tert-butyldimethylsilyl)oxy)-1-methyl-2-azaspiro[ 5.5 Jundeca-1,8-dien-2-ium chloride
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(+)-(65,75)-1-methyl-2-azaspiro[5.5]Jundeca-1,8-dien-7-ol (11)
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(-)-(6S,75)-7-hydroxy-1-methyl-2-azaspiro[5.5 Jundeca-1,8-dien-2-ium chloride (10)
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(+)-(R)-ethyl 1-allyl-2-oxocyclohex-3-enecarboxylate (12)
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(R)-ethyl 2-ox0-1-(3-(4 4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)allyl)cyclohex-3-enecarboxylate
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