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ES1. A very brief account on the synthetic utilization of enol acetates: 

The transformative reactions of enol-acetates include aldol reactions, either directly from enol 

acetates,
1
 or its lithium salts

2
 or potassium salts,

3
  the catalytic -alkylation,

3b,4
 catalytic Michael 

reaction,
3b,5

Mannich type reaction,
6
catalytic asymmetric hydrogenation

7
, halogenation,

8 
synthesis 

of chiral acetates,
9
regioselective hydroxymethylation,

10
acyl transfer reactions,

11
 methylation of 

enol acetates
12

catalytic preparation of aldehydes and ketones from alcohols,
13 

1,4-diketones from 

cyclic -oxo esters,
14
-lactones in presence of Ce

+3
 catalyst,

15
-ketosulfones via sulfonised enol 

acetates
16

etc. Enantioselective Rh-catalyzed hydrogenation of enol acetates were useful towards 

the preparation of chiral esters and chiral alcohols.
17

Chiral enol acetates were found to be 

effective to furnish -substituted aldehydes and ketones.
18

 During the preparation of the chiral 

acetates regio- and enantioselective allylic alkylation of unsaturated aldehydes were also carried 
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out.
18a 

Using enol acetates, substituted aldehydes were also prepared by direct coupling reaction 

with silyl ethers in presence of catalysts.
19

 Applying photoinduced electron transfer process α-

arylated ketones were prepared from enol acetates and aryl diazonium salts.
20

Besides, enol 

acetate-based syntheses of some natural products are also reported whereas in some cases it has 

been found that the enol acetates are biologically more potent than the corresponding carbonyl 

compounds.
21 

 

ES2.Copies of 
1
H and 

13
C NMR spectra of the isolated products: 

 

 
Figure S1.

1
H NMR spectrum of friedelin (2). 
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Figure S2.

13
C NMR spectrum of friedelin (2). 

 
Figure S3.

1
H NMR spectrum of cerin (3). 
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Figure S4.

1
H NMR spectrum (with little impurity) of friedel-2-ene (4). 

 
Figure S5.

13
C NMR spectrum (with little impurity) of friedel-2-ene (4). 
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Figure S6.

1
H NMR spectrum of friedel-3-enol acetate (5). 

 

 
Figure S7.

13
C NMR spectrum of friedel-3-enol acetate (5). 
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Figure S8. 

13
C NMR spectrum (partially expanded) of friedel-3-enol acetate (5). 

 

 
Figure S9. 

1
H NMR spectrum of friedel-2-oxo-3-enol acetate (6). 

 



S7 
 

 
Figure S10. 

13
C NMR spectrum of friedel-2-oxo-3-enol acetate (6). 

 

Figure S11.
1
H NMR spectrum of friedelane-3-hydroxyimino (7). 
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Figure S12.

13
C NMR spectrum of friedelane-3-hydroxyimino (7). 

 

 

Figure S13.
1
H NMR spectrum of friedelan-3-ol (8). 
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Figure S14.
13

C NMR spectrum of friedelan-3-ol (8). 

  

 

 
Figure S15.

1
H NMR spectrum of lactam 9. 
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Figure S16.
1
H NMR spectrum (partially expanded 1) of lactam 9. 

 

Figure S17.
1
H NMR spectrum (partially expanded 2) of lactam 9. 
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Figure S18.

13
C NMR spectrum of lactam 9. 

 

Figure S19.
1
H NMR spectrum of friedelane-3-acetate (10). 
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Figure S20.
13

C NMR spectrum of friedelane-3-acetate (10). 

 

 

Figure S21. 
1
H NMR spectrum of friedel-3-oxo-4-acetate (11). 
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Figure S22.
13

C NMR spectrum of friedel-3-oxo-4-acetate (11). 

 

 

Figure S23.
13

C NMR spectrum (partially expanded) of friedel-3-oxo-4-acetate (11) 

. 
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Figure S24.
1
H NMR spectrum of friedel-3-oxo-4-acetate (12). 

 

 

Figure S25. 
1
H NMR spectrum (partially expanded) of friedel-3-oxo-4-acetate (12). 
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Figure S26. 
13

C NMR spectrum of friedel-3-oxo-4-acetate (12). 

 

 

 

Figure S27.
1
H NMR spectrum of friedel-3-ol-4-acetate (13). 
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Figure S28.
13

C NMR spectrum of friedel-3-ol-4-acetate (13). 

 

 

Figure S29.
13

C NMR spectrum (partially expanded) of friedel-3-ol-4-acetate (13). 
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Figure S30.

1
H NMR spectrum of Friedelin-2,3-lacton (14). 

 

Figure S31.
13

C NMR spectrum of Friedelin-2,3-lacton (14). 
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Figure S32.
1
H NMR spectrum of 3,4-secofriedelane-3,4-diol (15). 

 

 

Figure S33.
1
H NMR spectrum (partially expanded) of 3,4-secofriedelane-3,4-diol (15). 

 



S19 
 

 

Figure S34.
13

C NMR spectrum of 3,4-secofriedelane-3,4-diol (15). 
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Figure S35.
1
H NMR spectrum of friedelane-3-oximino-4ol (16). 

 

 

Figure S36.
13

C NMR spectrum of friedelane-3-oximino-4ol (16). 

 

 

Figure S37. 
1
H NMR spectrum of friedelan-3-amine-4-ol (17). 
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Figure S38. 
1
H NMR spectrum (partially expanded) of friedelan-3-amine-4-ol (17). 

 

 

Figure S39. 
13

C NMR spectrum of friedelan-3-amine-4-ol (17). 

 



S22 
 

 

Figure S40. 
1
H NMR spectrum of friedelane-2,3-diol (18). 

 

 

 

Figure S41. 
13

C NMR spectrum of friedelane-2,3-diol (18). 
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Figure S42. 
1
H NMR spectrum of 3-epipachysandiol A (19). 

 

 

Figure S43. 
1
H NMR spectrum (partially expanded) 3-epipachysandiol A (19). 
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Figure S44. 
13

C NMR spectrum of 3-epipachysandiol A (19). 

 

 

 

Figure S45. 
1
H NMR spectrum of friedelane-3,4-diacetate (20). 
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Figure S46. 
1
HNMR spectrum (partially expanded) of friedelane-3,4-diacetate (20). 

 

Figure S47. 
1
H NMR spectrum of friedelan-3-oxo-4-ol (21). 
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Figure S48. 
13

C NMR spectrum of friedelan-3-oxo-4-ol (21). 

 

 

Figure S49. 
13

C NMR spectrum (partially expanded) of friedelan-3-oxo-4-ol (21). 
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Figure S50. 
1
H NMR spectrum of friedelane-3,4-diol (22). 

 

Figure S51. 
13

C NMR spectrum of friedelane-3,4-diol (22). 
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Figure S52. 
1
H NMR spectrum of cyclic amine 23. 

 

 

Figure S53. 
1
H NMR spectrum (partially expanded) of cyclic amine 23. 
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Figure S54. 
13

C NMR spectrum of cyclic amine 23. 

 

Figure S55. 
1
H NMR spectrum of friedelan-3-oxo-2acetate (24). 
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Figure S56. 
13

C NMR spectrum of friedelan-3-oxo-2acetate (24). 

 

Figure S57. 
13

C NMR spectrum (partially expanded) of friedelan-3-oxo-2acetate (24). 
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Figure S58. 
1
H NMR spectrum of friedelan-3-oximino-2ol (25). 

 

Figure S59. 
13

C NMR spectrum of friedelan-3-oximino-2ol (25). 
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Figure S60. 
1
H NMR spectrum of friedelane-2,3-diacetate (26). 

 

Figure S61. 
13

C NMR spectrum of friedelane-2,3-diacetate (26). 
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Figure S62.
1
H NMR spectrum of 3-chlorofriedel-3-ene (27). 

 

 

Figure S63. 
1
H NMR spectrum (partially expanded) of 3-chlorofriedel-3-ene (27). 
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Figure S64.
13

C NMR spectrum of 3-chlorofriedel-3-ene (27). 

 

 

Figure S65.
1
H NMR spectrum of 3-chlorofriedel-2-ene-2-carbaldehyde (28). 
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Figure S66. 
1
H NMR spectrum (partially expanded) of 3-chlorofriedel-2-ene-2-carbaldehyde 

(28). 

 

 

Figure S67.
13

C NMR spectrum of 3-chlorofriedel-2-ene-2-carbaldehyde (28). 
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Figure S68. 
1
H NMR spectrum of friedel-2-en-3-ol-2-carbaldehyde (29). 

 

 

Figure S69. 
1
H NMR spectrum (partially expanded) of friedel-2-en-3-ol-2-carbaldehyde (29). 
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Figure S70.
13

C NMR spectrum of friedel-2-en-3-ol-2-carbaldehyde (29). 

 

 

Figure S71. 
1
H NMR spectrum of 3-chlorofriedel-2-en-4-ol-2-carbaldehyde (30). 
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Figure S71. 
1
H NMR spectrum (partially expanded) of 3-chlorofriedel-2-en-4-ol-2-

carbaldehyde (30). 

 

Figure S72. 
13

C NMR spectrum of 3-chlorofriedel-2-en-4-ol-2-carbaldehyde (30). 
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Figure S73. 
1
H NMR spectrum of friedel-3-en-23-al (31). 

 

 

Figure S74. 
1
H NMR spectrum (partially expanded) of friedel-3-en-23-al (31). 
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Figure S75. 
13

C NMR spectrum of friedel-3-en-23-al (31). 

 

 

 

Figure S76.
 1

H NMR spectrum of friedelan-3,4-epoxide (32). 
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Figure S77. Expanded
 1

H NMR spectrum of friedelan-3,4-epoxide (32). 

 

Figure S78.
 13

C NMR spectrum of friedelan-3,4-epoxide (32). 
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Figure S79. 
1
H NMR spectrum of 24-norfriedel-1, 3, 5 (10), 6-tetraene (33). 

 

 

Figure S80. 
1
H NMR spectrum (partially expanded) of 24-norfriedel-1,3,5(10),6-tetraene (33). 
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Figure S81.
13

C NMR spectrum (partially expanded) of 24-norfriedel-1,3,5(10),6-tetraene (33). 

 

 

Figure S82.
1
H NMR spectrum of 3-chlorofriedel-2-ene-2-carboxaldoxime (34). 
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Figure S83. 
1
H NMR spectrum (partially expanded) of 3-chlorofriedel-2-ene-2-carboxaldoxime 

(34). 

 

 

Figure S84. 
13

C NMR spectrum of 3-chlorofriedel-2-ene-2-carboxaldoxime (34). 
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Figure S85. 
1
H NMR spectrum of 3-chlorofriedel-2-ene-2-methanol (35). 

 

 

Figure S86. 
1
H NMR spectrum (partially expanded) of 3-chlorofriedel-2-ene-2-methanol (35). 
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Figure S87. 
13

C NMR spectrum of 3-chlorofriedel-2-ene-2-methanol (35). 

 

 

Figure S88.
 1

H NMR spectrum of 3-chlorofriedel-2-ene-2-methanol acetate (36). 



S47 
 

 

Figure S89. 
1
H NMR spectrum (with partial expansion) of 3-chlorofriedel-2-ene-2-methanol 

acetate (36). 

 

 

Figure S90. 
13

C NMR spectrum of 3-chlorofriedel-2-ene-2-methanol acetate (36). 
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Figure S91.
1
H NMR spectrum of 3-chlorofriedel-2-ene-2-carboxamide (37). 

 

 

Figure S92. 
13

C NMR spectrum of 3-chlorofriedel-2-ene-2-carboxamide (37). 
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Figure S93. 
1
H NMR spectrum of 3-chloro-4-hydroxy-2-ene-2-carboxaldoxime (37). 

 

 

Figure S94. 
13

C NMR spectrum of 3-chloro-4-hydroxy-2-ene-2-carboxaldoxime (37). 
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Figure S95. 
1
H NMR spectrum of 3-chloro-4-hydroxy-2-ene-2-carboxaldoxime (38). 

 

Figure S96. 
13

C NMR spectrum of 3-chloro-4hydroxy-2-ene-2-carboxaldoxime (38). 
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Figure S97. 
1
H NMR spectrum of 3-chlorofriedel-2-en-4-ol-2-methanol (39). 

 

 

Figure S98. 
13

C NMR spectrum of 3-chlorofriedel-2-en-4-ol-2-methanol (39). 
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Figure S99. 
1
H NMR spectrum of 2-formyl-3-(1H-piperidin-1-yl)-friedel-2-ene (40). 

 

 

Figure S100. 
13

C NMR spectrum of 2-formyl-3-(1H-piperidin-1-yl)-friedel-2-ene (40). 
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Figure S101. 
1
H NMR spectrum of 2-formyl-3-(1H-morpholin-4-yl)-friedel-2-ene (41). 

 

 

Figure S102.
1
H NMR spectrum (partially expanded) of 2-formyl-3-(1H-morpholin-4-yl)-friedel-

2-ene (41). 
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Figure S103. 
13

C NMR spectrum of 2-formyl-3-(1H-morpholin-4-yl)-friedel-2-ene (41). 

 

 

Figure S104. 
1
H NMR spectrum of 2-formyl-3-(1H-piperazin-1-yl)-friedel-2-ene (42). 
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Figure S105. 
13

C NMR spectrum of 2-formyl-3-(1H-piperazin-1-yl)-friedel-2-ene (42). 

 

Figure S106. 
1
H NMR spectrum of 2-formyl-3-(1H-imidazol-1-yl)-friedel-2-ene (43). 
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Figure S107. 
13

C NMR spectrum of 2-formyl-3-(1H-imidazol-1-yl)-friedel-2-ene (43). 

 

 

Figure S108. 
1
H NMR spectrum of 2-formyl-3-(1H-benzimidazol-1-yl)-friedel-2-ene (44). 
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Figure S109. 
1
H NMR spectrum (with partial expansion) of 2-formyl-3-(1H-benzimidazol-1-yl)-

friedel-2-ene (44). 

 

Figure S110. 
13

C NMR spectrum of 2-formyl-3-(1H-benzimidazol-1-yl)-friedel-2-ene (44). 
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Figure S111. 
1
H NMR spectrum of 2-formyl-3-(1H-1, 2, 3-benzotriazol-1-yl)-friedel-2-ene (45). 

 

 

Figure S112. 
1
H NMR spectrum (partially expanded) of 2-formyl-3-(1H-1, 2, 3-benzotriazol-1-

yl)-friedel-2-ene (45). 
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Figure S113. 
13

C NMR spectrum of 2-formyl-3-(1H-1, 2, 3-benzotriazol-1-yl)-friedel-2-ene 

(45). 
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