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1.1. History
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* pioneered by Russell in 1955
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1.2. Oxidation of aromatic carbon-hydrogen bonds
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1.3. Oxidative dearomatization Reaction
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1.4. Alkene anti-Dihydroxylation
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1.5. Alkene syn-Dihydroxylation
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v'The use of organic peroxides as synthetic reagents has often been restricted
due to the hazards associated with their formation and handling
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» Methods to limit phthalic anhydride formation

* Anhydrous conditions
« Alternative starting material

16

JUSTUS-LIEBIG-
UNIVERSITAT Jones, K. M. PhD. Dissertation, Cardiff University, 2010.

GIESSEN



e

JUSTUS-LIEBIG-

.T‘)\
£:) . A ,,

4 o )
1. n( C|) 1.2 i
S (1.2 equiv)
- O J/
R2 H,O(1.0 equiv) oH
R CHCl,, 40°C R 4
R1TXX > R R3
2. aq. NaOH R
R® d OH

40°C, 18h

UNIVERSITAT Griffith, J. C.; Jones, K. M.; Picon, S.; Rawling, M. J.;

GIESSEN

J. Am. Chem. Soc. 2010, 132, 14409

Kariuki, B. M.; Campbell, M.; Tomkinson, N. C. O.
17



/// \\\
a.M A
) ;

co, Ph
)—CHO
PH
(2%)
0
0 0 o
o] O@ Dir?ct O_ .Ph OH
0 isation *"7 NaOH, H,0
PN ——— o TN l —>:0°C - Ph)\rF’h
0) B o~ "Ph )
@H “Ph o OH
Ph
NaOH
Dioxonium I-?ZO
formation 60°C, 4h
i 7 o CO,H CO,H
D%io o Mo DX ow | D;O
o o SV 0: 0 O OH
P/ “ph Ph o Pl Ph p ph
(80%)
Evidences:
v 180 |labeling study v" Newcomb clock v’ Trapping the intermediate

JUSTUS-LIEBIG-

UNIVERSITAT Griffith, J. C.; Jones, K. M.; Picon, S.; Rawling, M. J.; Kariuki, B. M.; Campbell, M.; Tomkinson, N. C. O. J. Am.
GIESSEN Chem. Soc. 2010, 132, 14409.; Rawling, M. J.; Rowley, J. H.; Campbell, M.; Kennedy, A. R.; Parkinson, J. A.; 18
Tomkinson, N. C. O. Chem. Sci. 2014, 5, 1777.




K e
o H° A
o o 40 o
o) B;k% Direct O_ .ph OH
Ph o) cyclisation NaOH, H,0O .
PR o — “50%C.an  Ph Ph | > water could be playing a dual role
@) " o~ Ph : OH
@ "Ph o
Ph NaOH Hydrolyzing
Dioxonium H,O
formation °‘C. 4h . .
60°C, Activate the peroxide

A
0 0
HO CO,H CO.H
S Ko
S S
o o ® /9 Q"0 o OH

0 u, 2, P
h)_/ Ph 7) Ph Ph)—/oph PhH Ph

P Ph
(80%)
B0
-
Jve . FiC
— 61 ———«——y FC)—OH
o 1. Alcohol (1.2 equiv) OH & = _a———" FC
H,O (1 equiv) 5 " £ o’ ﬂ_-_-,_x_.qr
©/\ 0 CHCl3, 25 °C G g
+ | > > A R
O 2 NaOH, 60 °C, 4h OH | § o
O 20—
@) i /—OH
1 equiv 1 equiv x_-,';.’?‘ FaC
o W .
1] 2 4 6 8
JUSTUS-LIEBIG- Time (h)
T UNIVERSITAT  picon, S Rawling, M.; Campbell, M.; Tomkinson, N. C. O. Org. Lett. 2012, 14, 6250.
GIESSEN 19



Outline

2. Results
JUSTUS-LIEBIG-
Tl UNIVERSITAT
GIESSEN 20



o)
( Formaldehyde, Methanol CH,OH  Pd-C/H,
/ H g/ CH,OH —
KOH 2 ethanol

Isolated yield: 70%
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Isolated yield: 80% Isolated yield: 82%

E CH,OH
CH,OH

Isolated yield: 87%

Total yield (4 Steps): 40%
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Acetic acid 100 Cu(OAc),

reflux  ipr,NH TFA/TFA

» Formaldehyde was released out  Improvement of work-up
» Improvement by stepwise addition of formaldehyde » Low yield upon scale up
» Additional reagents were added * Long-time reaction
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— ., b - )\rph
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Toluene 29:1
*ee was determined by Chiralpack IA HPLC. ** Ph /O
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» Enantiopure peroxide synthesized successfully

* Enantiopure peroxide was used in syn dihydroxylation of trans stilbene and
afforded 40% yield with 10% ee and 29:1 syn:anti

 Try to separate the dicarboxylic acids enantiomers by chiral resolving
agents

» The use perfluoro alcohols and acids as hydrogen bond donors

» Syn dihydroxylation of challenging substrates
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* Prof. Peter R. Schreiner
e Dr. Hausmann (NMR); Dr. Récker (MS, GC, HPLC)
» Stefan and Anika Bernhardt

* PRS Group
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Thank you for your attention!
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