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Crude 

1
H NMR of treating 27e with 1.0 equivalent of LiAlH4, showing that only the acetate 

underwent reduction while the ketone was left intact (δ 7.80 (d, J = 12.0 Hz, 2H). There was 

NO C10a isomerization (2 sets of broad singlets at δ 5.50 and 5.49 of ca. 1.3:1 similar to the 

ratio of endo:exo of 27a (1.2:1)). 

 

The spectra proved the existence of the intermediate A (A1 and A2) proposed in Scheme 5 of 

the manuscript. 
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Crude 
1
H NMR showed that NO C10a isomerization was detected when 27a was treated 

under basic conditions (Cs2CO3 or NaOH in EtOH). 

 

The spectra provided a proof that LiAlH4 was required for the C10a isomerization. 
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Following the General Procedure for the Diels-Alder reaction described in the Experimental 

Section of the manuscript, the desired product was obtained as a white gummy solid (95.7 

mg, 0.22 mmol, 50.0%). 
1
H NMR (400 MHz, CDCl3): δ 1.80 (s, 3H, major), 1.87 (s, 3H, 
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minor), 2.23−2.33 (m, 1H, major), 2.23−2.33 (m, 1H, minor), 2.47 (dd, J = 18.0, 6.0 Hz, 1H, 

major), 2.43−2.49 (m, 1H, minor), 2.99 (S, 3H, major), 3.35 (S, 3H, minor), 3.36−3.41 (m, 

1H, major), 3.45−3.52 (m, 1H, minor), 3.91 (d, J = 6.8 Hz, 1H, major), 4.39 (dd, J = 11.2, 

5.6, Hz, 1H, major), 4.37−4.41 (m, 1H, minor), 4.51 (br s, 1H, major), 4.56 (d, J = 6.7 Hz, 

1H, major), 4.72 (d, J = 6.7 Hz, 1H, minor), 4.91 (d, J = 9.2 Hz, 1H, minor), 5.45 (br s, 1H, 

minor), 5.54 (br d, J = 3.8 Hz, 1H, major), 6.78 (d, J = 8.0 Hz, 1H, minor), 6.94 (d, J =8.0 

Hz, 2H, major), 6.97−7.06 (m, 4H) ,7.08 (d, J = 4 Hz, 4H), 7.12−7.23 (m, 4H), 7.30 (dd, J = 

7.6, 1.2, Hz, 2H), 7.36 (t, J = 7.6 Hz, 2H), 7.46 (t, J = 7.2 Hz, 1H), 7.79 (d, J = 7.6 Hz, 2H). 
13

C NMR (100 MHz, CDCl3): δ 23.3 (major), 23.3 (minor), 37.3 (major), 38.3 (major), 38.9 

(major), 39.8 (minor), 44.9 (major), 50.8 (major), 55.5 (major), 55.9 (minor), 94.3 (major), 

94.6 (minor), 113.4 (major), 114.1 (minor), 121.0 (major), 121.9 (minor), 122.7 (major), 

124.9 (minor), 125.9 (major), 126.3 (minor), 127.2 (minor), 127.4 (major), 127.5 (major), 

127.6 (major), 127.6 (minor), 127.7 (minor), 127.8 (minor), 128.1 (minor), 128.2 (major), 

128.2 (major), 129.1 (minor), 130.8 (major), 131.9 (minor), 130.9 (major), 131.9 (minor), 

132.0 (major), 132.9 (minor), 133.6 (minor), 135.0 (major), 138.7 (minor), 138.9 (major), 

143.6 (minor), 145.1 (major), 154.9 (minor), 155.5 (major), 199.6 (major), 204.4 (minor). IR 

(UATR): νmax 2930, 2908, 2828, 1681, 1598, 1486 cm
−1

.  LRMS (EI): m/z (rel intensity) 105 

(100), 247 (21), 263 (36), 367 (22), 412 (M
+
, 6). TOF-HRMS: calcd for C28H28O3Na (M + 

Na
+
) 435.1931, found 435.1936. 

 

Crude 
1
H NMR showed that the LiAlH4 of this substrate provided the structure drawn as the 

major product. This was demonstrated by the presence of peaks at δ 5.63 (br s, 1H), 4.95 (d, J 

= 6.6 Hz, 1H), 4.82 (d, J = 6.6 Hz, 1H), 3.86 (br s, 1H), 3.20 (s, 3H). 

 

This provided a proof that during this step, both keto-carbonyl reduction and C10a 

isomerization took place. In addition, it supported the existence of the intermediate A1 over 

A2. 
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Similarly, crude 
1
H NMR of 27a, 27b, and 27i all demonstrated the existence of the 

intermediate A1 as the major products during the LiAlH4 reduction/C10a isomerization to 

furnish the corresponding alcohols with all three stereocenters at C6a, C7, and C10a 

matching those in the natural palodesangrens. 
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Comparison of spectral assignments for 29a-e 

 

comp H6 C6 H10 H10a H11 

29a 4.80 (d, J = 7.4 Hz, 1H) 77.5 5.43 (br s, 1H) 3.80 (br s, 1H) 1.79 (s, 3H) 

29b 4.83 (d, J = 7.6 Hz, 1H) 77.2 5.63 (br s, 1H) 3.09 (br s, 1H) 1.79 (s, 3H) 

29c 4.85 (d, J = 7.2 Hz, 1H) 77.2 5.66 (br s, 1H) 3.12 (br s, 1H) 1.78 (s, 3H) 

29d 4.82 (d, J = 8.0 Hz, 1H) 77.7 5.62 (s, 1H) 3.11, (br s, 1H) 1.79 (s, 3H) 

29e 4.79 (d, J = 7.2 Hz, 1H) 77.7 5.61 (br s, 1H) 3.09 (br s, 1H) 1.79 (s, 3H) 

 

From the above table, the stereochemistry of 29a at C6, C6a, and C7 could be established to 

follow those of 29b-e. The stereochemistry at C10a was established as shown based on the 

fact that during LiAlH4 step, 27a underwent both reduction and C10a isomerization and thus 

would have the stereocenters at C6a, C7, and C10a as shown although the chemical shift 

value of H10a at δ 3.80 was significantly different from H10a of 29b-e. The stereochemistry at 

C6 of 29a was established based on the J value of approximately 7.2-8.0 Hz. 


