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I. General Information 
 
 

 
     1H NMR spectra were recorded at 400 MHz at ambient temperature with CDCl3 as the 
solvent unless otherwise stated. 13C NMR spectra were recorded at 75.0 MHz at ambient 
temperature with CDCl3 as the solvent unless otherwise stated. Chemical shifts are 
reported in parts per million relative to CDCl3 (

1H, δ 7.24; 13C, δ 77.0). Data for 1H NMR 
are reported as follows: chemical shift, integration, multiplicity (app = apparent, par obsc 
= partially obscure, ovrlp = overlapping, s = singlet, d = doublet, t = triplet, q = quartet, m 
= multiplet) and coupling constants. All 13C NMR spectra were recorded with complete 
proton decoupling. Analytical thin layer chromatography was performed using 0.25 mm 
silica gel 60-F plates. Flash chromatography was performed using 200-400 mesh silica 
gel. Enantiomeric excess was determined using a HPLC (Chiralcel OD, 15% iPrOH in 
hexane, 1.0 mL/min) using UV detection at 320 nm. Yields refer to chromatographically 
and spectroscopically pure materials, unless otherwise stated. (+)-Sparteine mimics were 
synthesized from cytosine extracted from Laburnum anagyroides cytisus seeds.
1 A natural sample of (+)-Sclerotiorin was purchased for comparision. Methylene 
chloride, acetonitrile, methanol, and benzene were purified by passing through two 
packed columns of neutral alumina. All reactions were carried out in oven-dried 
glassware under an argon atmosphere unless otherwise noted.  
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II.   Evaluation of (+)-Sparteine Surrogates in Oxidative Dearomatization 

 
Table 1.  Enantioselective Oxidative dearomatization of alkynylbenzaldehyde 10 
employing (+)-sparteine mimics 

 
entry ligand product yielda (ee) 

1 84% (98%)S2 

2 
 

63% (92%) 

3 
 

(S)-11 70% (95%) 

4 (S)-11 68% (90%) 

5 (S)-11 64% (89%) 

6 (S)-11 54% (74%) 

7b (R)-11 33% (11%c) 

 

a Isolated yield for two steps. b Based on 60% conversion; c Ligand 7 slightly favored 
formation of R-enantiomer. 
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c. Chiral HPLC Analysis 
 
Chiral HPLC Traces for racemic 11 and (R)-11derived from (-)-sparteine: 
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Chiral HPLC Trace for (S)-11 from N-Methyl (+)-sparteine surrogate 5 (92% ee) 

 
 

 
Chiral HPLC Trace for (S)-11 from N-ethyl (+)-sparteine surrogate 6 (95% ee) 
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Chiral HPLC Trace for (S)-11 from N-isopropyl (+)-sparteine surrogate 7 (74% ee) 

 
 
Chiral HPLC Trace for (R)-11 from N-neopentyl (+)-sparteine surrogate 8 (11% ee) 
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Chiral LC trace of racemic sclerotiorin (52:48 dr) 
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Chiral LC trace of (+)-12 (12:1 dr) 
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Chiral LC trace of (-)-12 (7:1 dr) 

 
 
As can be seen from the racemic trace, the olefin isomer seems to impact the observed dr of 
sclerotiorin.  Also from model studies, it would be highly unexpected for the (+)-sparteine mimic to 
outperform (-)-sparteine.  For this reason we believe that the olefin isomer artificially suppresses the 
observed dr.   
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GC-MS Trace of Recovered N-ethyl (+)-sparteine surrogate 6 after oxidation  

The GC-MS trace of recovered 6 shows three compounds. By mass spectral analysis, the peaks 
were determined to be an oxidized form of 6 at 15.22 minutes, 6 at 18.39 minutes, and a second 
minor oxidized form of 6 at 22.78 minutes.  By comparison with a pure sample of N-acetyl 
surrogate 28, it was determined that oxidation on the N-alkyl side chain is not the major location of 
oxidative modification of the (+)-sparteine surrogates.  
 
 

 
GC-MS Trace of N-acyl (+)-sparteine surrogate 28 
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III.  Synthesis of 8-O-methylsclerotiorinamine 
 

Synthetic 3 contains a small amount (<10%) of the C11-
C12 isomer 31.  However, the rotation and all other data 
for the major isomer match those reported in the 
literature.  Since no spectra were provided in the 
isolation reportii 
at this time we are not able to determine if the natural 
product was isolated as a mixture of olefin isomers or if 

minor isomer 32 does not interfere with the optical rotation.  It should be noted, however, 
that the isolationS6 was carried out through the use of silica gel chromatography which in 
our hands results in isomerization of the C11-C12 olefin. 
 
Table 2. Comparison of 1H shifts for 3 and 25a 

 

 

 

 

 

 

 

 
Proton Natural 3 Synthetic 3 N-methyl 25 

H1 8.97 9.02 7.76 
H4 7.49 7.53 7.01 
H9 6.54 6.58 6.13 

H10 7.46 7.53 6.95 
H12 5.66 5.69 5.71 
H13 2.45 2.47 2.46 
H14a 1.42 1.42 1.41 
H14b 1.32 1.32 1.31 
H15 0.85 0.85 0.87 
H16 0.93 0.97 1.0 
H17 1.83 1.83 1.85 
H18 1.52 1.53 1.53 
H20 2.09 2.09 2.16 
H21 3.96 3.99 3.61 

a Key protons for distinguishing the three compounds are red. 
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Table 3. Comparison of 13C shifts for 3 and 25a 

 
 
 
 
 
 
 

Carbon Natural 3 Synthetic 3 N-methyl 25 
C1 149.6 149.5 141.9 
C3 162.3 162.4 144.6 
C4 116.3 115.5 111.2 

C4a 130.5 130.5 102.2 
C5 111.9 111.5 145.1 
C6 193.1 192.7 184.4 
C7 81.3 80.7 84.7 
C8 160.6 159.6 193.9 

C8a 119.7 119.1 114.5 
C9 124.4 124.6 114.5 

C10 143.7 143.1 148.2 
C11 133.2 132.5 131.6 
C12 147.7 146.6 148.5 
C13 35.6 34.9 35.1 
C14 30.8 30.2 30.0 
C15 12.5 12.0 12.0 
C16 20.9 20.4 20.2 
C17 13.2 12.6 12.6 
C18 23.7 23.1 23.2 
C19 170.7 170.1 170.1 
C20 20.9 20.4 20.3 
C21 62.6 61.9 41.9 

aKey carbons for distinguishing the three compounds are red. 
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IV. 3-D structures of (+)-sclerotiorin 2 and its isomer 23: 
Structures obtained from Conformer Distribution at the Ground State, Molecular 
Mechanics, MMFF level calculation (Spartan 04, Wave Function, Irvine, CA). 
  
3-D structure of the ground state S-trans conformer of 2: 

 
3-D structure of the ground state S-cis conformer of 2: 

 
3-D structure of 23:  

 
As can be seen in the 3-D structures of 2, the S-cis conformer may allow the C11-C12 
olefin to behave as an isolated tri-substituted olefin, allowing for protonation and 
formation of a stable allylic, tertiary carbocation.  In addition the position of the acetate 
carbonyl over the two azaphilone carbonyls may also stabilize the developing positive 
charge.  As can be seen in the 3-D structure of 23, the ratio between 2 and 23 is likely 
determined by the energy difference between the A1,2 strain present in 2 and the A1,3 
strain present in 23, which based on the observed ~10:1 ratio, is most likely in the 1 
kcal/mol range. 
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V. Select NMR Spectra: 
Natural (+)-sclerotiorin 2 and natural (+)-sclerotiorin 2 after treatment with SiO2  
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Synthetic (+)-8-O-methylsclerotiorinamine 3 
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N- Methylsclerotiorinamine 25 
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8-O-methylsclerotiorinamine 3 and N- methylsclerotiorinamine 25 



S18 

HMBC of (+)-8-O-methylsclerotiorinamine 3 
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nOe for (+)-8-O-methylsclerotiorinamine 3 ( Irradiated at H1 (9.02 ppm)) 
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Through HMBC and nOe correlations (key HMBC and nOe correlations shown above), 
we were able to determine the location of the methyl C21 as done in the isolation report.  
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