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Scheme 1.  Reactions of ketones with dimethylsulfoxonium methylide

under Corey and Yurchenko conditions
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Scheme 2.  Product distribution in the reaction of cycloheptanone with base 
and trimethylsulfoxonium iodide in DMSO (all yields are preparative)
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NaH : (CH3)3S(O)I
130 oC, diglyme, 30 min

1

O

# NaH,

/mol

(CH3)3S(O)I,

/mol

DMSO,

/mol

2

SCGa

4–6

O O

8 9

2 8 3 1 82 18 traces 0

3 8 3 0 95 5 traces 0

4 7 3 0 75 25 traces 0

5 5 3 0 45 5 50 0

6 4 3 0 0 0 41 59

7 2 1.5 0 0 0 0 98

8 2.2 1.1 0 15 15 12 58

9 3 1 0 33 73 0 0

10 7 6 0 0 0 0 0

11 3 3 0 0 0 0 0

12 3.2 3 0 0 0 0 0
aSCG = sulfur containing group

Table 1. The products of the reaction of cycloheptanone with trimethylsulfoxonium iodide in the presence of base.



Scheme 3. The influence of excess of base (NaH) and trimethylsulfoxonium methylide 
on the reaction with cycloheptanone in diglyme.
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Scheme 4.  Mechanism of methylenation of ketone 1 with dimethylsulfoxonium 
methylide (Corey reaction) and formation of oxetane 8 with excess of reagent.
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Scheme 5. Mono- and double ring expansion of oxirane 9 under the diolefination reaction conditions
(all yields are preparative).
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Scheme 6. Model transformations of salt 10 to diolefine 2 and oxirane 9 under 
excess of base (yields are preparative).
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Scheme 6A.  Deprotonation of betaine under the base excess followed by [2.3]sigmatropic shift
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NaH:(CH3)3S(O)I:DMSO

130oC, diglyme

# NaH

/mol

(CH3)3S(O)I

/mol

ketone

/mol

time

/min

14

O

15 16

S
O

O

13

2 8 3 1 210 45 55

3 8 3 0.25 30 22 78

4 5 3 1 30 18 14 60 8

5 6 3 0.25 30 40 35 25

Table 2. The reaction of cyclododecanone (13) under various reaction conditions.



Scheme 7. Transformations of sulfoxide 16 under the diolefination reaction conditions.
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Scheme. The final step of diolefination
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Scheme 9. Generalized scheme for the diolefination reaction.  Computed barriers at MP2/cc-pVDZ
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Scheme 8.  Diolefination of cyclodecanone 18.
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Figure 1.  The transition structures for the attack of dimethylsulfoxonium methylide on the carbonyl
group of cycloheptanone, cyclodecanone, and cyclododecanone (B3PW91/6-311+G*).
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Limitations of diolefination: Sterically hindered ketones
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Scheme 1. Two step preparation of diamondoidyl mono- (1c–6c, Table) and bis-dienes (7c–10c) 
from the respective ketones (1a–10a) via intermediate formation of oxetanes (1b–10b).
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Scheme 2. The acid-catalyzed rearrangement of oxetanes 1b–10b first gives homoallylic
alcohols (1d–10d), which further isomerization and dehydration leads to dienes 1c–10c.
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Other (none diamondoid) dienes
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