Efficient
Preparations of

Fluorine
Compounds

Edited by
HERBERT W. ROESKY

With a Foreword by Nobel Laureate, Karl Barry Sharpless

F)WILEY



CONTENTS

Cover

Title Page

Copyright
FOREWORD

PREFACE

CONTRIBUTORS

CHAPTER 1: Preparation of Elemental
Fluorine

1.1 PREPARATION OF K MnF,
1.2 PREPARATION OF F,
REFERENCES

CHAPTER 2: Preparation of Highly Active
Cesium Fluoride
2.1 PREPARATION OF PURE CsF

CHAPTER 3: Preparation of Highly Active
Silver Fluoride
3.1 PREPARATION OF PURE AgF



file:///tmp/calibre_5.42.0_tmp_fjns4v3k/brg_r7w7_pdf_out/OEBPS/9781118409442_epub_cov.htm

REFERENCE

CHAPTER 4: A Room-Temperature Non-
Irradiative Synthesis of XeF,
REFERENCES

CHAPTER 5: Efficient Perfluorination of
KB_H_in Neutral Acetonitrile

5.1 PREPARATIONS OF KB _F_AND Cs B
REFERENCES

CHAPTER 6: Efficient Preparation of the
Highly Soluble ortho- and para-C (CFECF),
Derivatives

6.1 PREPARATIONS OF ortho- AND para-
C(CFCF),
REFERENCES

CHAPTER 7: Synthesis of Cs[1-H-CB F ]

ACKNOWLEDGMENT
REFERENCES

CHAPTER 8: Synthesis of Zero-Valent
Trifluoromethyl Chalcogenato Derivatives,
[NMe ]JECF (E = S, Se, Te),_and Related
Compounds

8.1 PREPARATION OF [NMe,]SCF,
8.2 PREPARATION OF [NMe,]SeCF,

12==12




8.3 PREPARATION OF [NMe,]TeCF,
REFERENCES

CHAPTER 9: Synthesis Methods for Exotic
Inorganic Fluorides with Varied
Applications

9.1 PREPARATION OF COPPER FLUORIDE (CuF)
9.2 PREPARATION OF POTASSIUM
HEXAFLUORONICKELATE (K NiF.)

9.3 PREPARATION OF SILVER FLUORIDE (AgF)
9.4 PREPARATION OF SILVER DIFLUORIDE (AgF,)
9.5 PREPARATION OF TRIETHYLAMINE
TRIHYDROGEN FLUORIDE ((C,H.).N-3HF)

9.6 PREPARATION OF LITHIUM
TETRAFLUOROBORATE (LiBF,)

9.7 PREPARATION OF NITRONIUM
TETRAFLUOROBORATE (NO BF))

9.8 PREPARATION OF SILVER
TETRAFLUOROBORATE (AgBF,)

9.9 PREPARATION OF HEXAFLUOROPHOSPHORIC
ACID (HPF.)

9.10 PREPARATION OF LITHIUM
HEXAFLUOROPHOSPHATE (LiPF.)

9.11 PREPARATION OF POTASSIUM
HEXAFLUOROPHOSPHATE (KPF.)

9.12 PREPARATION OF ALUMINUM TRIFLATE
(AI(CF.S0,),)

9.13 PREPARATION OF COPPER TRIFLATE
(Cu(CF.50,),)




9.14 PREPARATION OF LANTHANUM TRIFLATE
(La(CF.S0O.,).)

9.15 PREPARATION OF LITHIUM TRIFLATE
(LiCF.S0.,)

9.16 PREPARATION OF SILVER TRIFLATE

(AgCF SO,

9.17 PREPARATION OF MAGIC ACID (FSO H-SbF,)

9.18 PREPARATION OF HEXAFLUOROANTIMONIC
ACID (HSbF.)

APPENDIX A
REFERENCES

CHAPTER 10:
Tris(pentafluorophenyl)borane, B(CF).,_a
Powerful, Well-Soluble, Nonoxidizing_Lewis
Acid and the Weakly Coordinating
Tetrakis(pentafluorophenyl)borate Anion,
[B(CF.).]1=

—C—5

10.1 PREPARATION OF
TRIS(PENTAFLUOROPHENYL)BORANE

10.2 PREPARATION OF CESIUM
TETRAKIS(PENTAFLUOROPHENYL)BORATE

REFERENCES

CHAPTER 11:
Pentafluorophenyldifluoroborane, CF BF,
and Pentafluorophenyltrifluorosilane,

CF SiF , Versatile Reagents for




Fluorine/Pentafluorophenyl Substitution
Reactions in Strongly Oxidizing
Hypervalent Nonmetal Fluorides

11.1 PREPARATION OF POTASSIUM

PENTAFLUOROPHENYLTRIFLUOROBORATE

11.2 PREPARATION OF
PENTAFLUOROPHENYLDIFLUOROBORANE

11.3 PREPARATION OF
PENTAFLUOROPHENYLTRIFLUOROSILANE

REFERENCES

CHAPTER 12: lodine(lll and V) Fluorides:
Interesting_Fluorinating_Agents

12.1 PREPARATION OF 4-FCHIF,, 4-FCH IF, AND
IF,_BY OXYGEN/FLUORINE SUBSTITUTION
REFERENCES

CHAPTER 13: Tetramethylammonium
Fluoride, [N(CH ), IF,_a Widely Applicable
Reagent to Introduce Fluoride lons and a
Suitable Nucleophile to Initiate the
Transfer of Perfluoroorganyl Groups to
Electrophiles

REFERENCES

CHAPTER 14: Preparation of Transition
Metal Sulfide Fluorides




14.1 PREPARATIONS OF TRANSITION METAL
SULFIDE FIUORIDES USING Sb.S. IN ANHYDROUS
HF AS A SULFIDE TRANSFER AGENT
REFERENCES

CHAPTER 15: Transition Metal Carbonyl
Sulfur Dioxide and Thiazylfluoride
Complexes: Reactions at the Metal Center
and at the Ligand

15.1 PREPARATION OF [M(CO).(SO,)F[ASF - (M =
Mn, Re)_[1] - '

15.2 PREPARATION OF [QpFe(CO)_Z_(SOZ)_]i[AsF§]=_[é]
15.3 [Re(CO).(NSF)J-[ASF.J- [6]

REFERENCES

CHAPTER 16: Cesium, Mercury, and Silver
Salts with Sulfur-Nitrogen-Fluorine Anions:

Useful Transfer Reagents for NSF Building
Blocks

16.1 MERCURY SULFUR NITROGEN FLUORINE
DERIVATIVES BY CLEAVAGE OF AN ELEMENT -
NITROGEN - BOND BY HQgF,

16.2 MERCURY AND CESIUM SULFUR NITROGEN
FLUORINE DERIVATIVES BY ADDITION OF THEIR
FLUORIDES TO S=N DOUBLE BONDS

REFERENCES

CHAPTER 17: Laboratory-Scale Synthesis
of Gold Trifluoride and Uranium




Hexafluoride

17.1 PREPARATIONS OF AuF, AND UF, USING
ELEMENTAL FLUORINE AS A FLUORINATING
AGENT

REFERENCES

CHAPTER 18: Preparation of Transition
Metal Fluorides using CIF

18.1 PREPARATION OF ReOF, FROM ReO, OR Re,O
18.2 PREPARATION OF ReF FROM RHENIUM

18.3 PREPARATION OF MF,_(M = Mo, W, Os) FROM
MOLYBDENUM, TUNGSTEN, OR OSMIUM

18.4 PREPARATION OF CIF. MF_(M = Ru,_Ir) FROM
METALLIC RUTHENIUM AND IRIDIUM
REFERENCES

CHAPTER 19: Preparation of Fluorine-
Containing_Molecular Halides and
Heteropolar Salts with Elements of Group
15 and Niobium and Tantalum Halides

19.1 PREPARATION OF FLUORINE-CONTAINING
COMPOUNDS WITH GROUP 15 ELEMENTS USING
AskF. OR HF AS FLUORINATING REAGENTS

19.2 FLUORINE-CONTAINING MIXED HALIDES AS
MOLECULAR AND HETEROPOLAR ISOMERS
REFERENCES

A




CHAPTER 20: Fluoro and Fluorohydroxy
Complexes of As, Sb, and Sn

20.1 PREPARATION USING HYDROFLUORIC ACID
AND HYDROGEN FLUORIDE

REFERENCES

CHAPTER 21: Trifluoromethyl Compounds
via Electrophilic and Nucleophilic
Reactions

21.1 PREPARATION OF TRIFLUOROMETHYL-
CONTAINING COMPOUNDS USING S-
(TRIFLUOROMETHYL) DIBENZOTHIOPHENIUM
TRIFLUOROSULFONATE (1) AS A REACTIVE
ELECTROPHILE

21.2 PREPARATION OF TRIFLUOROMETHYL-
CONTAINING COMPOUNDS USING
(TRIFLUOROMETHYL)TRIMETHYLSILANE (2)_AS A
REACTIVE NUCLEOPHILE

REFERENCES

CHAPTER 22: Introduction of Fluorine into
Compounds via Electrophilic and
Nucleophilic Reactions

22.1 PREPARATION OF FLUORINE-CONTAINING
COMPOUNDS USING 1-CHLOROMETHYL-4-
FLUORO-1,4-DIAZONIABICYCLO- [2.2.2]OCTANE
BIS(TETRAFLUOROBORATE (SELECTFLUOR) (1)_AS
A REACTIVE ELECTROPHILE




22.2 PREPARATIONS OF FLUORINE-CONTAINING
COMPOUNDS USING BIS(2-
METHOXYETHYL)AMINOSULFUR TRIFLUORIDE
(DEOXO-FLUOR)_(2)_AS A REACTIVE NUCLEOPHILE
REFERENCES

CHAPTER 23: The “Real” lodine and
Bromine Monofluorides

23.1 ADDING XF (X = Br, 1) ACROSS VARIOUS
DOUBLE BONDS

23.2 FROM THE CARBONYL TO THE CF, GROUP
REFERENCES

CHAPTER 24: The Versatile Chemistry of
Acetyl Hypofluorite: The First Hypofluorite
Not Bonded to a Polyhaloalkyl Group

24.1 SYNTHESIS OF ACETYL HYPOFLUORITE

24.2 ADDITION TO COMPOUNDS WITH DOUBLE
BONDS

24.3 REACTIONS WITH ENOL DERIVATIVES
FORMING THE a-FLUOROCARBONYL MOIETY

24.4 FLUORINATION OF AROMATIC COMPOUNDS
REFERENCES

CHAPTER 25: Direct Fluorination of
Organic Compounds with Elemental
Fluorine

25.1 FLUORINATION AT TERTIARY INACTIVATED
CARBONS




25.2 ADDING FLUORINE TO HYDROCARBON n
CENTERS

25.3 RADICAL FLUORINATION OF POLYFLUORO
ETHERS

REFERENCES

CHAPTER 26: The Surprising_Chemistry of
Bromine Trifluoride

26.1 INTRODUCTION

26.2 FROM CARBONYLS, VIA IMINES, TO THE CF,
MOIETY

26.3 FORMATION OF ACYL FLUORIDES

26.4 REACTIONS OF BrF, WITH THIOCARBONYLS
26.5 REACTIONS OF BrF, WITH NONCYCLIC
SULFUR ACTIVATORS LEADING TO THE
IMPORTANT CF - AND CF-CONTAINING
COMPOUNDS

26.6 REACTIONS OF BrF, WITH DITHIANES

REFERENCES

CHAPTER 27: Preparation of Silicon- and
Sulfur-Based Fluorinated Methane
Derivatives as Versatile Fluoromethylation
Reagents

27.1 PREPARATION OF
(TRIFLUOROMETHYL)TRIMETHYLSILANE (TMSCEF,,
THE RUPPERT-PRAKASH REAGENT) AS A CF-
ANION EQUIVALENT AND A DIFLUOROCARBENE
PRECURSOR




27.2 PREPARATION OF TRIFLUOROMETHYL
PHENYL SULFONE (PhSO.CF,) AS A CF- ANION
EQUIVALENT

27.3 PREPARATION OF DIFLUOROMETHYL PHENYL
SULFONE (PhSO.CF H)_AS A CF H- ANION
EQUIVALENT AND A CF = DIANION EQUIVALENT
37.4 PREPARATION OF
[(PHENYLSULFONYL)DIFLUOROMETHYL]TRIMETHY
LSILANE (PhSO CF.TMS) AS A CF H- ANION
EQUIVALENT

27.5 PREPARATION OF FLUOROMETHYL PHENYL
SULFONE (PhSO,CH.F)_AS A CH F- ANION
EQUIVALENT

27.6 PREPARATION OF a-
FLUOROBIS(PHENYLSULFONYL) METHANE AS A
CH F- ANION EQUIVALENT

27.7 PREPARATION OF S-(DIFLUOROMETHYL)-S-
PHENYL-2,3,4,5-
TETRAMETHYLPHENYLSULFONIUM
TETRAFLUOROBORATE (DPTPT)_AS A CF H+ CATION
EQUIVALENT

27.8 PREPARATION OF S-(FLUOROMETHYL)-S-
PHENYL-2,3,4,5-
TETRAMETHYLPHENYLSULFONIUM
TETRAFLUOROBORATE (FPTPT)_AS A CH F= CATION
EQUIVALENT

REFERENCES

CHAPTER 28: Pentafluoroethyl Lithium:
Reactions with Carbonyl Compounds and




Epoxides
28.1 SYNTHESIS OF POLYFLUORINATED
COMPOUNDS VIA CF.Li [7]
REFERENCES

CHAPTER 29: Synthesis of y-Hydroxy-a,a-
difluoromethylenephosphonates

29.1 SYNTHESIS OF DIETHYL 1,1(DIFLUORQ)-3-
HYDROXYBUTYLPHOSPHONATE [5]

REFERENCES

CHAPTER 30: Synthesis of Pentafluoro-As-
sulfanyl-Substituted Acetylenes for Liquid
Crystals

30.1 SYNTHESIS OF 4-[(£)-1-CHLORO-2-
(PENTAFLUORO-As- SULFANYL)VINYL]-4’-PROPYL-
1,1-BI(CYCLOHEXYL) [17]

30.2 SYNTHESIS OF 4-[(PENTAFLUORO-As-
SULFANYL)ETHYNYL]-4-PROPYL-1,1"-
BI(CYCLOHEXYL) [17]

REFERENCES

CHAPTER 31: Delocalized Lipophilic
Cations as a Source of Naked Fluoride and
Phase-Transfer Catalysts

31.1 SYNTHESIS OF HMGF [13]

31.2 SYNTHESIS OF
TRIS(TETRAMETHYLGUANIDO)SULFONIUM
CHLORIDE [28]




REFERENCES

CHAPTER 32: Methyltrifluoropyruvate
Imines Possessing_N-oxalyl and N-
Phosphonoformyl Groups: Precursors to a
Variety of a-CF -a-Amino Acid Derivatives

32.1 GENERAL PROCEDURE FOR THE SYNTHESIS
OF HEMIAMIDALS (1)_[12]

32.2 GENERAL PROCEDURE FOR THE SYNTHESIS
OF IMINES (2) [12]
REFERENCES

CHAPTER 33: Rhodium-Mediated Synthesis

of (3,3,3- Trifluoropropyl)trimethoxysilane

and (3,3,3-Trifluoropropyl)triphenylsilane
REFERENCES

CHAPTER 34: Rhodium-Mediated Synthesis
of a Tetrafluoropyridyl-2-boronate Ester
REFERENCES

CHAPTER 35: Palladium-Mediated
Synthesis of 4-Vinyltetrafluoropyridine and
2,3,5,6-Tetrafluoropyridine

35.1 CATALYTIC DERIVATIZATION OF
PENTAFLUOROPYRIDINE

35.2 PREPARATION Of trans-[Pd(E)(4-C.NF))
(PiPr),]




35.3 PREPARATION 4-
VINYLTETRAFLUOROPYRIDINE

35.4 PREPARATION OF trans-[Pd(H)(4-C NF))
(PiPr,),] -
35.5 PREPARATION OF 2,3,5,6-
TETRAFLUOROPYRIDINE

REFERENCES

CHAPTER 36: Preparation of Polyfluoroaryl-
1,2-difluorovinylsilanes

FaCSi Ety

36.1 PREPARATION OF 3
REFERENCES

CHAPTER 37: Preparation of (Z)-2-iodo-
1,2-difluorostyrenes

O F
37.1 PREPARATION OF ©§_<

REFERENCES

CHAPTER 38: Preparation of 1,4-Bis(Z-2-
lodo-1,2-difluoroethenyl)benzene

38.1 PREPARATION OF ¢

REFERENCES

CHAPTER 39: Stereospecific
Carboamidation Route to (Z)-N-Phenyl-2,3-




difluoro-3-(triethylsilyl)_acrylamide

ELSI  F

39.1 PREPARATION OF = & O
REFERENCE

CHAPTER 40: Preparation of 2-
Trifluoromethyl- 3,3,3-trifluoropropanal

F:,C—E—@—H
40.1 PREPARATION OF  ¢rs
REFERENCES
CHAPTER 41: Synthesis of
Tetrafluorocatechol
41.1 PREPARATION
ACKNOWLEDGMENT
REFERENCES

CHAPTER 42: Preparation of an
Unsymmetrical
Bis((perfluoroalkyl)sulfonyl)imide

42.1 SYNTHESIS OF CF.SO,N(Na)SO,CF, (4)
42.2 SYNTHESIS OF IL (6),

42.3 DISCUSSION

REFERENCES

CHAPTER 43: Preparation of Perfluoroalkyl
Sulfilimines and Sulfoximines




43.1 PREPARATION OF PERFLUOROALKYL
SULFILIMINES AS EXEMPLIFIED BY THE
PREPARATION OF N-ACETYL-
TRIFLUOROMETHYLPHENYLSULFILIMINE
43.2 PREPARATION OF PERFLUOROALKYL
SULFOXIMINES AS EXEMPLIFIED BY THE
PREPARATION OF S-(PHENYL)-S-
(TRIFLUOROMETHYL)-SULFOXIMINE
REFERENCES

CHAPTER 44: Preparation of
Trifluoromethylsulfonium Salts

44.1 PREPARATION OF
TRIFLUOROMETHYLSULFONIUM SALTS AS
EXEMPLIFIED BY THE PREPARATION OF S-
(TRIFLUOROMETHYL)DIPHENYLSULFONIUM
TRIFLATE

REFERENCES

CHAPTER 45: Preparation of
Organometallic Fluorides of Main Group
and Transition Elements

45.1 PREPARATIONS OF TRANSITION AND MAIN
GROUP METAL COMPOUNDS USING Me SnF AS A
FLUORINATING AGENT

REFERENCES

CHAPTER 46: Preparation of
Pentafluorosulfanyl Carbonyl Compounds




46.1 PREPARATIONS OF PENTAFLUOROSULFANYL
CARBONYL COMPOUNDS USING SF Br

REFERENCES

CHAPTER 47: Preparation of Power-
Variable Electrophilic Trifluoromethylating
Agents, S-(Trifluoromethyl)
dibenzothiophenium Salts Series

47.1 PREPARATION OF S-(TRIFLUOROMETHYL),
DIBENZOTHIOPHENIUM TETRAFLUOROBORATE (1)

47.2 PREPARATION OF S-(TRIFLUOROMETHYL),
DIBENZOTHIOPHENIUM TRIFLATE (2)

47.3 PREPARATION OF 3,7-DINITRO-S-
(TRIFLUOROMETHYL) DIBENZOTHIOPHENIUM
TRIFLATE (3)

47.4 PREPARATION OF S-(TRIFLUOROMETHYL)
DIBENZOTHIOPHENIUM-3-SULFONATE (6)

47.5 PREPARATION OF 7-NITRO-5-
(TRIFLUOROMETHYL) DIBENZOTHIOPHENIUM-3-
SULFONATE (7)

47.6 TRIFLUOROMETHYLATION OF SODIUM SALT
OF 2-METHYL-1,3-CYCLOPENTANEDIONE WITH S-
(TRIFLUOROMETHYL)DIBENZOTHIOPHENIUM
TRIFLATE (2)

REFERENCES

CHAPTER 48: Synthesis of Fluorine-
Containing_Heterocycles from a,a-
Dihydropolyfluoroalkylsulfides and




Fluorinated Thiocarboxylic Acids
Derivatives

48.1 PREPARATION OF 1,1-
DIHYDROPOLYFLUOROALKYLSULFIDES

48.2 PREPARATION OF SULFONES [1]

48.3 PREPARATION OF 1,1-
DICHLOROPOLYFLUOROALKYLSULFIDES [3,4]
48.4 PREPARATION OF DITHIOESTERS

48.5 PREPARATION OF P-
TOLYLTRIFLUORODITHIOACETATE [3]

48.6 PREPARATION OF N-BUTYL
TRIFLUORODITHIOACETATE [5]

48.7 PREPARATION OF BENZYL
PERFLUOROBUTANEDITHIOATE [2]

48.8 PREPARATION OF KETOSULFONES [6,7]
48.9 PREPARATION OF HETEROCYCLES
48.10 PREPARATION OF 6-
(TRIFLUOROMETHYL)-2H-THIOPYRAN (3)_[8],
48.11 PREPARATION OF 2-
TRIFLUOROMETHYLTHIOPYRYLIUM
TETRAFLUOROBORATE (4)_[8]

48.12 PREPARATION OF 2-METHOXY-6-
TRIFLUOROMETHYL-2H- THIOPYRAN (5)_[8]
48.13 PREPARATION OF 2-METHOXY-6-
(TRIFLUOROMETHYL)-3,4-DIHYDRO-2 H-
THIOPYRAN-3,4-DIOL (6)_[8]

48.14 PREPARATION OF ENAMINONE [9]
48.15 PREPARATION OF ALKANOYL VINYLIC ETHER
[10]

48.16 PREPARATION OF PYRAZOLES [9, 10]




48.17 PREPARATION OF PYRIMIDINES [9]

48.18 PREPARATION OF PYRIMIDINE-2,4-ones [11]
48.19 PREPARATION OF TRIAZOLES [12]

48.20 PREPARATION OF TRIAZOLES

48.21 PREPARATION OF
TRIFLUOROTHIOACETAMIDE [13]

48.22 PREPARATION OF THIAZOLIDINONE [13]

48.23 PREPARATION OF 2-
TRIFLUOROMETHYLIMIDAZOLINE [14]

REFERENCES

CHAPTER 49: Synthesis of
Octafluorocyclooctatetraene

49.1 PREPARATION
ACKNOWLEDGMENT
REFERENCES

CHAPTER 50: Preparation of Fluoroolefins

50.1 PREPARATION OF CYCLOHEXYLLITHIUM [1-3]
50.2 PREPARATION OF TETRAFLUOROALLENE
[3,4]

50.3 PREPARATION OF OCTAFLUORO-1,2-
DIMETHYLENECYCLOBUTANE
(TETRAFLUOROALLENE DIMER)_[17-19]

50.4 PREPARATION OF 2,3-DIBROMO-1,1,1-
TRIFLUOROPROPANE [21,22]

50.5 PREPARATION OF 2-BROMOQ-3,3,3-
TRIFLUOROPROPENE [22,23]

50.6 PREPARATION OF 1,1-DIFLUOROALLENE [22]




50.7 PREPARATION OF 1,1-DIFLUORO-2-
|IODOETHENE [40]

50.8 PREPARATION OF 1,1,4,4-
TETRAFLUOROBUTA-1,3- DIENE [40,43]

50.9 PREPARATION OF 1,4-DIBROMO-1,1,2,2-
TETRAFLUOROBUT-2-ENE [40,43]

50.10 PREPARATION OF 1,1,4,4-
TETRAFLUOROBUTA-1,2,3-TRIENE

50.11 PREPARATION OF HEXAFLUOROBUTA-1,3-
DIENE [48]

50.12 PREPARATION OF 1,1,2,4,4-
PENTAFLUOROBUTA-1,3-DIENE [48]

50.13 PREPARATION OF 1,1-DIFLUOROBUTA-1,3-
DIENE [48]

50.14 PREPARATION OF 1,1,2-TRIFLUOROPENTA-

1,4-DIENE [48]
REFERENCES

CHAPTER 51: Preparation of lonic Liquids
of Fluorocomplex and Oxofluorocomplex
Anions by Fluoroacid-Base Reactions

51.1 PREPARATION OF 1-ETHYL-3-
METHYLIMIDAZOLIUM TETRAFLUOROBORATE
(IEMIm][BE ])

51.2 PREPARATION OF 1-ETHYL-3-
METHYLIMIDAZOLIUM HEXAFLUORONIOBATE
(LEMIm)[NbE,])

REFERENCES




CHAPTER 52: Synthesis of

Difluorocyclopropyl Building_Blocks: 2,2-

Difluorocyclopropylmethanol and 2-

(Bromomethyl)-1,1-difluorocyclopropane
52.1 INTRODUCTION

52.2 EXPERIMENTAL PROCEDURES
REFERENCES

CHAPTER 53: Preparation of

Octafluoro[2.2]paracyclophane and
Perfluoro[2.2]paracyclophane

53.1 PREPARATION OF AF4

53.2 PREPARATION OF
PERFLUORO[2.2]PARACYCLOPHANE (E8),
REFERENCES

CHAPTER 54: Synthesis and Application of
gem-Difluoromethylenated and
Trifluoromethylated Building_Blocks

54.1 PREPARATIONS OF GEM-
DIFLUOROMETHYLENATED BUILDING BLOCKS
54.2 PREPARATION OF (25,45)-N-BOC-4-
TRIFLUOROMETHYLPROLINE (SCHEME 54.12)
[42,43]

54.3 PREPARATION OF (£)-4,4,4-TRIFLUORQO-2-
BUTEN-1-OL (49) (SCHEME 54.14) [45,46]
REFERENCES




CHAPTER 55: 1,3-Dipolar Cycloaddition
Reactions to Fluoroalkenes

55.1 PREPARATION OF 4,5,5-TRIFLUORO-2-
METHYL-3-PHENYL-4-
(TRIFLUOROMETHYL)ISOXAZOLIDINE

55.2 PREPARATION OF 5-(2,4-DI-TERT-
BUTOXYPYRIMIDIN-5-YL)-4,5-DIFLUORO-2-
METHYL-4-(TRIFLUOROMETHYL)ISOXAZOLIDINE
REFERENCES

CHAPTER 56: Synthesis of Fluorinated
Vinyl Derivatives of Nucleic Acid Bases

56.1 PREPARATION OF 1,3-DIMETHYL-5-
PERFLUOROVINYLURACIL

56.2 PREPARATION OF 2,4-DIBENZYLOXY-5-
(PERFLUOROPROP-1-ENYL)PYRIMIDINE

56.3 PREPARATION OF A*-(PERFLUOROPROP-1-
ENYL)URACIL

REFERENCES

CHAPTER 57: Synthesis of CF -Substituted
Aziridine Ring_by the Gabriel Reaction

57.1 PREPARATION OF N-BENZYL-2-BROMO-3,3,3-
TRIFLUOROPROPAN-1-AMINE (3a) AND 2-BROMO-
3,3,3- TRIFLUORO-N-(1-PHENYLETHYL)PROPAN-1-
AMINE (3b)

57.2 PREPARATION OF 1-BENZYL-2-
(TRIFLUOROMETHYL)AZIRIDINE (4a) AND 1-(1-




PHENYLETHYL)-2-(TRIFLUOROMETHYL)AZIRIDINE
(4b)
REFERENCES

CHAPTER 58: Preparation of a-Fluoro
Amino and a-Fluoro Enamino Reagents

58.1 PREPARATION OF 1,1,3,3,3-
PENTAFLUOROPROPENE SECONDARY AMINE
ADDUCTS

58.2 PREPARATION OF PFP MORPHOLINE ADDUCT
(PEPMor)

58.3 APPLICATION OF PFP SECONDARY AMINE
ADDUCTS IN FLUORINATION REACTIONS
REFERENCES

CHAPTER 59: Synthesis of Original
Fluoromonomers and Their Radical
Copolymerization with Vinylidene Fluoride

59.1 RADICAL ADDITION OF IODINE
MONOCHLORIDE ONTO FLUORINATED ALKENES
59.2 USE OF THESE FLUORINATED SYNTHONS TO
PREPARE ORIGINAL FLUOROFUNCTIONAL
MONOMERS

59.3 RADICAL COPOLYMERIZATION OF
TRIFLUOROVINYL FUNCTIONAL MONOMERS WITH
VINYLIDENE FLUORIDE

59.4 CONCLUSION

REFERENCES




CHAPTER 60: Convergent =F
Radiosynthesis
REFERENCES

CHAPTER 61: Asymmetric
Fluorocyclization Reactions

61.1 FLUORINATED INDANONES VIA COPPER-
CATALYZED TANDEM NAZAROV-FLUORINATION [2]

61.2 ORGANOCATALYZED ENANTIOSELECTIVE
FLUOROCYCLIZATION OF INDOLES [3]
REFERENCES

CHAPTER 62: Preparation of Allylic
Fluorides

62.1 PD-CATALYZED FLUORINATION OF ALLYL P-
NITROBENZOATES [3,4]

62.2 ASYMMETRIC PALLADIUM-CATALYZED
FLUORINATION OF ALLYLIC CHLORIDES [6]

62.3 ORGANOCATALYTIC ASYMMETRIC
FLUORINATION OF ALLYLSILANES [7,8]
REFERENCES

CHAPTER 63: Dehydroxyfluorinations of
Primary or Secondary Alcohols Using
Perfluoro n-Butylsulfonyl Fluoride (Nonaflyl
Fluoride) in Combination with 1,8-Diaza-
bicyclo[5.4.0]Jundec-7-ene




63.1 CONVERSION OF 11a-HYDROXYESTRA-4-EN-
3,17-DIONE 1 VIA 11R-FLUORO-ESTRA-4-ENE-
3,17- DIONE 2 INTO 11R-FLUORO-3-ACETOXY-
ESTRA-3,5-DIEN-17-ONE 3

REFERENCES

CHAPTER 64: Preparation of Rare Earth
Fluorosulfides and Oxyfluorosulfides

64.1 SYNTHESIS ROUTES OF RARE EARTH
FLUOROSULFIDES AND OXYFLUOROSULFIDES

64.2 ANALYTICAL AND PHYSICAL-CHEMICAL
CHARACTERIZATIONS OF RARE EARTH
FLUOROSULFIDES AND OXYFLUOROSULFIDES (A,
B,_,AND C ROUTES)

64.3 PROPERTIES/APPLICATIONS
ACKNOWLEDGMENTS
REFERENCES

CHAPTER 65: Preparation of Carbon-
Fluorine Compounds and Fluoride or Oxide
Fluoride-Intercalated Graphites
65.1 PREPARATION OF GRAPHITE FLUORIDES,
(CF), AND (CF),
65.2 PREPARATION OF FLUORINE-GRAPHITE
INTERCALATION COMPOUND, CF

65.3 PREPARATION OF FLUORIDE- AND OXIDE
FLUORIDE-GRAPHITE INTERCALATION
COMPOUNDS

REFERENCES




CHAPTER 66: Safe Synthesis of
Superstoichiometric Mesoporous
Fluorocarbons

66.1 GASEOUS FLUOROXIDANTS

66.2 INITIAL CARBON MATERIALS FOR
PREPARATION OF SUPERSTOICHIOMETRIC
FLUOROCARBONS

66.3 LABORATORY SYNTHESES OF THE
SUPERSTOICHIOMETRIC MESOPORQUS
FLUOROCARBONS

66.4 BRIEF DESCRIPTION OF PHYSICAL-CHEMICAL
PROPERTIES FOR MESOPOROUS FLUOROCARBON
MATERIALS CF

REFERENCES

CHAPTER 67: Preparation of Fluorinated y-
Alumina

6/.1 PREPARATIONS OF FLUORINATED ALUMINAS
REFERENCES

CHAPTER 68: High-Yield Synthesis of a
Single Asymmetric Isomer of C (CF), by
High-Temperature Radical
Trifluoromethylation

68.1 PREPARATION OF
1,4,10,19,25,41,49,60,66,69-C (CF
References

3 )-@




INDEX

END USER LICENSE AGREEMENT




EFFICIENT PREPARATIONS
OF FLUORINE COMPOUNDS

Edited By
Herbert W. Roesky

FWILEY

A JOHN WILEY & SONS, INC., PUBLICATION



Copyright © 2013 by John Wiley & Sons, Inc. All rights
reserved

Published by John Wiley & Sons, Inc., Hoboken, New Jersey
Published simultaneously in Canada.

No part of this publication may be reproduced, stored in a
retrieval system, or transmitted in any form or by any
means, electronic, mechanical, photocopying, recording,
scanning, or otherwise, except as permitted under Section
107 or 108 of the 1976 United States Copyright Act, without
either the prior written permission of the Publisher, or
authorization through payment of the appropriate per-copy
fee to the Copyright Clearance Center, Inc., 222 Rosewood
Drive, Danvers, MA 01923, (978) 750-8400, fax (978) 750-
4470, or on the web at www.copyright.com. Requests to the
Publisher for permission should be addressed to the
Permissions Department, John Wiley & Sons, Inc., 111 River
Street, Hoboken, NJ 07030, (201) 748-6011, fax (201) 748-
6008, or online at http://www.wiley.com/go/permission.

Limit of Liability/Disclaimer of Warranty: While the publisher
and author have used their best efforts in preparing this
book, they make no representations or warranties with
respect to the accuracy or completeness of the contents of
this book and specifically disclaim any implied warranties of
merchantability or fitness for a particular purpose. No
warranty may be created or extended by sales
representatives or written sales materials. The advice and
strategies contained herein may not be suitable for your
situation. You should consult with a professional where
appropriate. Neither the publisher nor author shall be liable
for any loss of profit or any other commercial damages,
including but not limited to special, incidental,
consequential, or other damages.

For general information on our other products and services
or for technical support, please contact our Customer Care



http://www.wiley.com/go/permission

