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Electrophilic Fluorinating Reagents
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Fluorination in Our Laboratory
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Properties of Selectfluor
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Selectfluor, F-TEDA-BF,

- Non-hydroscopic crystalline

- Remarkable stable (up to 195 °C)

- Relatively harmless (oral LD5, of 640 mg/kg for male adult rats)
- Commercially available (multi-ton scale)

- Soluble in only few polar solvents as a dication
(MeCN, DMF, H,0, MeNO,)



Preparation of Selectfluor
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2. Electrophilic Fluorination using Selectfluor



Fluorination of Carbonyl Functionalities
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Synthesis of Glycosyl Fluoride
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- deoxofluorinating reagent
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Electrophilic Fluorination of Phenols
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Electrophilic Fluorination of Indoles
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3. Oxidation using Selectfluor



Oxidation of Benzilic Alcohols
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Oxidation at benzylic position initiated by a single electron transfer (SET)
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Protecting-Group Removal

Tetrahydropyranyl (THP) p-methoxybenzylidene (PMP)
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Proposed Mechanism

Cleavage of thioacetal
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Preparation of Hypervalent lodine(lll) Compounds
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chiral hypervalent iodine (lll) reagent
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4. C-H Functionalization using Selectfluor



Doubly Cationic Radical TEDA?%*
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F-TEDA-BF, electrophilic radical
Development of radical reactions
Baran (2012) Ritter (2016)
C-H Amination of sp? carbon directly aryl piperizine synthesis
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C-H Amination of Unactivated sp3 Carbons
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C-H Amination of Hydrocarbon
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Mechanistic Hypothesis

F-TEDA-PFg

H B NHAc
o KIE: k/kp = 3.5
MeCN TEMPO (5 eq) inhibited

the reaction completely.

Cl —_— eZPFe cl e2PF6
\—N\/\N—F + Cu'Bry —— \—N\/\N- + °F ®cu'Br,
@\"_/® SET @\"_/®
F-TEDA-PF, TEDAZ*

H
hydrogen
abstraction
H,O

Me
+1
/// Ritter-type Cu” Cu”

N
® reaction ® \./ . H-TEDA-PF,
€ : * I
MeCN oxidation Cu™Br,F

(n=1or2)




Radical Aromatic Substitution
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Mechanistic Hypothesis

+ HF

| ©28F,
/ \ 2
\—N\/\N—F - >
@\ _se
F-TEDA-BF,
[Pd"] [PdIV]
X2
[Ru"] [Ru"l]
R—@—TEDA -« \ /
oxidation

rearomatization

radical
addition

23



Predictable Regioselectivities Fukuiindex (reactivity)
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Synthesis of Aryl Piperazines

Buchwald-Hartwig coupling

Br
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HN
Pd,(dba)s (\ NH
BINAP N \)

NaOt-Bu

This reaction sequence

- R
toluene, 80 °C
under Ar
pharmaceutically
important motif

A

N328203
H,0, 100 °C

- directly synthesis

- operationally simple
- under Air

- one pot

Ar-TEDA
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Substrate Scope
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fenofibrate derivative



Summary
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- powerful fluorinating reagent
Selectfluor, F-TEDA-BF, - powerful oxidant
/@\C' - powerful electrophilic radical
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) C-H functionalization
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Possible Resonance Structure
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distances [A]

N'—N? 2.559 2.477
NA=C! 1.491 shorten 1.525
£ =€l 1.760 ———» 1.715
Bond angles [°]

N'-c2C? 108.61 107.79
§ ! e 108.65 110.59
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Ar-TEDA Synthesis by Baran’s Conditions
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Unexpected C-H Functionalization of Menthol
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Conversion of TEDA into Piperizine
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