il Gy el
Direct Diolefinatio nes-with.Sulfur Ylides

Dr. Katerina Butova

Giessen 17.03.06



YLIDES: ELEKTRONIC STRUCTURE

o) Qo

NBO charges at B3LYP/6-31+G*



Wittig reaction
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Arsonium ylides
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COREY REAGENTS
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The mechanism of the Corey - Chaykovsky reaction:
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Chemical properties of the dimethilsulfoxonium methylide
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An anomalous reaction of Dimethyl Sulfoxonium Metylide
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NEW REACTION WAS TESTED FOR THE NUMBER OF KETONES
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POSSIBLE APPLICATIONS OF ,DIOLEFINATION® REACTION
EXAMPLE: THE SYNTHESYS OF TAXOL
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EXISTING METHODS FOR PREPARATION
OF TERMINAL DIENES ARE DIFFICULT
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STILL DIFFICULT
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The mechanism proposed for the ,diolefination* reaction
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MANY BY- PRODUCTS FORM
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FIRST OPTIMIZATION

Optimization of the reaction :

Tabl.2

RESULTS : (reaction in DMSO)
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reaction mixture

Parameters: T =130 ? 140 °C,

Reaction mixture [ % ]

3h
- CH ir)i)sl o)l Krito AOI\{o Adf Ad ‘( Adﬂ 20: Ad 7<3 Ad7<lo Ad{ Ad {S Ad\@\
mol Vi SH \ SN
7 25 1 4 47 5 3 3 5 15 10
7 3 1 3 45 7 15 10 20
7 4 1 2 30 17 10 6 7 29
7 5 1 14 4 6 6 69 3
7 6 1 2 98
7 7 1 100
9 5 1 3 25 10 10 35 20
9 3 1 8 47 12 6 2 3 2
3 1 3 45 25 1 20 2
10 3 1 15 45 5 30 10
15% 3 1 3 3 9 36 49
3.5%* 3 1 15 5 80

* t=25°C, 140 h, **t=130°C, 1h
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REACTION RESULTS STRONGLY DEPEND ON THE RATIO OF THE REACTANTS
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OXETANE IS NOT THE INTERMEDIATE
IN THE DIOLEFINATION REACTION
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The acid - catalyzed transformation of the oxetane
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DMSO IS NOT NEEDED FOR STERICALLY UNHENDERED KETONES

Q (CHa)5SOI, NaH

Optimisation of the reaction in the Diglym @ DEGDE
Tabl3

reaction mixture

130-1407C, 0.5 h Reaction mixture (%), from GC/MS

Na}}, (CH;);?OI Ketoln, DMS?, a:{ C(§7 ﬁ\:fOH 55/ ﬁ\:fsf o) man
12 3 1 9 9.5 56 | 295 5
7 3 1 14 40 10 30 15 5

3 1 85 60 10 10 15 5
7 3 1 1 82 75 | 105
52 3 1 0 5 95
5° 3 1 0 25 75
5 3 1 0 68 32
5¢ 3 1 0 95 5
22 1,1 1 0 15,5 12 58 14,5

* Mixing NaH + Salt at room, FAST heating to 140 °C, and adding ketone

b Mixing NaH + Salt at room, FAST heating to 130 °C and adding ketone

“ Mixing NaH + Salt at room, FAST heating to 90 °C, raising to 140 °C and adding ketone
d Mixing NaH + Salt then SLOW heating to 140 °C and adding ketone
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PREHEATING TIME IS IMPORTANT : HYPERACTIVATED YLIDE FORMS?
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FURTHER APPLICATIONS
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Possible applications of cage dienes
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