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Preface

As stated in its Preface, the major motivation for our under-
taking publication of the Encyclopedia of Reagents for
Organic Synthesis was ‘‘to incorporate into a single work
a genuinely authoritative and systematic description of the
utility of all reagents used in organic chemistry.” By all
accounts, this reference compendium has succeeded admir-
ably in attaining this objective. Experts from around the
globe contributed many relevant facts that define the var-
ious uses characteristic of each reagent. The choice of a
masthead format for providing relevant information about
each entry, the highlighting of key transformations with
itlustrative equations, and the incoroporation of detailed
indexes serve in tandem to facilitate the retrieval of desired
information.

Notwithstanding these accomplishments, the editors have
since recognized that the large size of this eight-volume
work and its cost of purchase have often served to deter
the placement of copies of the Encyclopedia in or near
laboratories where the need for this type of insight is most
critically needed. In an effort to meet this demand in a cost-
effective manner, the decision was made to cull from the
major work that information having the highest probability
for repeated consultation and to incorporate same into a set
of handbooks. The latter would also be purchasable on a
single unit basis.

The ultimate result of these deliberations is the publica-
tion of the Handbook of Reagents for Organic Synthesis
consisting of the following four volumes:

Reagents, Auxiliaries and Catalysts for C-C Bond
Formation
Edited by Robert M. Coates and Scott E. Denmark

Oxidizing and Reducing Agents
Edited by Steven D. Burke and Rick L. Danheiser

Acidic and Basic Reagnets
Edited by Hans J. Reich and James H. Rigby

Activating and Protecting Groups
Edited by Anthony J. Pearson and William R. Roush

Each of the volumes contains a complete compilation of
those entries from the original Encyclopedia that bear on
the specific topic. Ample listings can be found to function-
ally related reagents contained in the original work. For the
sake of current awareness, references to recent reviews and
monographs have been included, as have relevant new pro-
cedures from Organic Syntheses.

The end product of this effort by eight of the original
editors of the Encyclopedia is an affordable, enlightening
set of books that should find their way into the laboratories
of all practicing synthetic chemists. Every attempt has been
made to be of the broadest synthetic relevance and our
expectation is that our colleagues will share this opinion.

Leo A. Paquette
Columbus, Ohio USA



Introduction

The combination of reagents included in this volume
reflects the fact that protecting groups and activation pro-
cedures are often used in combination, one example being
in peptide synthesis, where an amino group of one amino
acid component must be blocked before its carboxylic acid
is activated for coupling with a second amino acid to form
the amide bond. There are many other instances in the
synthesis of natural and unnatural products, pharmaceuti-
cals, oligosaccharides, and oligonucleotides, etc., where
similar tactics must be employed to prevent undesired acti-
vation or reaction of functionality, such as hydroxyl, when
more than one such group is present, or to prevent reactive
functional groups from entering into unwanted reactions
with oxidizing agents, reducing agents, or organometallic
reagents commonly employed in organic synthesis. Accord-
ingly, the most important reagents used to protect amines,
alcohols, carboxyl, carbonyl and other reactive functional
groups are included in this volume.

The selection of activating reagents includes both well
known and less traditional ones. Thus, typical peptide cou-
pling reagents that activate carboxylic acids, such as dicy-
clohexylcarbodiimide, are listed in this volume, in addition
to reagents that are not immediately identified as activators.
One example of the latter is hexacarbonylchromium, which
may be used to activate aromatic substrates toward nucleo-
philic addition and substitution, via the formation of arene-
chromium tricarbonyl complexes. Another example is non-
acarbonyldiiron, which can serve multiple purposes in acti-
vating alkenes and dienes toward nucleophilic attack, or
allowing their conversion to cationic allyl- or dienyl- com-
plexes, as well as protecting the same functionality from
reactions such as hydroboration, Diels-Alder cycloadditions,
etc. Transition metal systems that perform these types of
functions could have formed a separate volume if one
includes catalytic processes under the heading of activation.
To avoid a volume of unmanageable size, the choice of
these reagents has been limited to those that are used stoi-

chiometrically, and that are relatively familiar to the organic
chemistry community.

Some reagents, such as hexamethylphosphoric triamide
(HMPA) and  N,N,N’, N'-tetramethylethylenediamine
(TMEDA) that ‘‘activate”™ enolates and alkyllithium
reagents and increase their nucleophilicity, thereby facilitat-
ing their reactions, are also included. A number of Lewis
acids appear in this volume, including the alkylaluminum
halides and the boron halides, as examples of reagents that
activate various functional groups by increasing their elec-
trophilicity. The complete entries for all lewis acids and
nucleophilic catalysts (e.g. dimethylaminopyridine) also
appear in the volume on Acidic and Basic Reagents.

There are many reagents that may be considered as acti-
vating in the broadest sense. The phosphorus halides, for
cxample, can be used to activate hydroxyl groups of alco-
hols or carboxylic acids by converting them to halide leav-
ing groups for nucleophilic substitution or elimination,
while the corresponding sulfonate esters activate alcohols
in the more traditional manner. Reagents such as N,N'-
thiocarbonyldiimidazole and phenyl chlorothionocarbonate,
which serve to activate alcohols for subsequent deoxygena-
tion reactions with a trialkyltin hydride reagent, and (meth-
oxycarbonylsulfamoyl)triethylammonium hydroxide, which
facilitates the dehydrative elimination of alcohols to
alkenes, also qualify as activating reagents in the broadest
sense and are included in the present volume. As many
examples of activating agents are included in this volume
as possible but, again, an effort has been made to produce a
work that is not too voluminous in scope.

Finally, there are many reagents that perform functions
other than those that are the immediate subject matter of
this volume. No attempt has been made to trim the original
entries that were prepared for the Encyclopedia of Reagents
Jfor Organic Synthesis, since we recognize the value of hav-
ing as much information as possible about each reagent,
thus allowing their optimal use in situations where side



xii INTRODUCTION

reactions might be a problem when limited information is
at hand.

In preparing this volume we have been aware of the fact
that the original Encyclopedia entries were written several
years ago, and so may not be completely up to date with
regard to literature citations. This is inevitable in a work of
this kind, but we have tried to ameliorate the problem as
much as possible by including references to relevant arti-
cles from Organic Syntheses. Volumes 69-75 that either
deal with the preparation of a particular reagent or illustrate
its application, as well as recent (since 1993) review articles
and monographs that focus on various aspects of the subject
matter of this particular volume. For this purpose we have
included reviews that may not be directly connected with
any particular reagent, but that may be useful to the practi-
cing organic chemist in seeking information concerning use

of the various technologies described in the present work.
Finally, we have also included expanded lists of “Related
Reagents™ for each entry which will allow the reader to
locate additional information about additional related
reagents and methods in the original Encyclopedia.

Anthony J. Pearson
Department of Chemistry

Case Western Reserve University
Cleveland, Ohio

William R. Roush
Department of Chemistry
University of Michigan
Ann Arbor, Michigan
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71,133.

CHx(OMe),
BF;.0Et,

4A molecular sieves
CH,Cl,

Bu,Sn” “OH BuySn” ~OMOM

Dondoni, A.; Merino, P. “Diastereoselective Homolo-
gation of bp-(R)-Glyceraldehyde Acetonide Using 2-
(Trimethylsilyl)thiazole: 2-0-Benzyl-3,4-isopropylidene-p-

erythrose” OS, (1993), 72, 21.
WLO s’>

o 3 I

OCH,CoHs

cm,cuznr (96%)

Bhatia, A. V; Chaudhary, S. K.; Hemandez, O. “4-
Dimethylamino- N -triphenylmethylpyridinium Chloride” OS,
(1997), 75, 184.

NMC; NMC;
EN x
(K/] + Pycar 2BC (96%)
2 CH,CI,
N e
CPhy
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(d) Protection of Diols as Ketals

Ley, S. V.; Osborn, H. M. L; Priepke, H. W. M.; Warriner,
S.L.; “(1'S, 2'S)-Methyl-30,4O-(1’, 2’-dimethoxycyclohexane-
1", 2’-diyl)-a-p-mannopyranoside™ 08, (1997), 75, 170.

OCH;,

OCH, Hl({)o og (CH;0):CH, CSA
OCH; HO CH,;0H
OCH, OCH;
CH;0 HO OH
o 0
0 (41-46%)

OCH; OCH;

Schmid, C. R.; Bryant, J. D. “D-(R)-Glyceraldehyde Ace-

tonide” OS, (1993), 72, 6.
OH OH MeO._OMe »LO OH
H x o

HO. \)\/E\(\
\/ké/Y\OH SC Y o
OH OH OH o7§

(50-56%)

Sun, R. C.; Okabe, M. “(25, 45)-2,4,5-Trihydroxypentanoic
Acid 4,5-Acetonide Methyl Ester” OS, (1993), 72, 48.

00
s T S Ome
"’OAC

COzMC
cat. sOH O 2 OH

0
MeOH )(

OMe (90%)

II1. Amine Protection

Carrasco, M.; Jones, R. J.; Kamel, S.; Rapoport, H. Truong, T. “N -
(Benzyloxycarbonyl)-L-vinyiglycine Methyl Ester” OS, (1991),
70, 29.

COCH, ot CO,CH; o8-56%)
~ —_—— N
s NHy* CIF KCO, s “YNHCbZ

Garner, P.; Park, J. M. “1,1-Dimethylethyl (S)- or (R)-4-
Formyl-2,2-dimethyl-3-oxazolidinecarboxylate: A Useful Serinal
Derivative” OS, (1991), 70, 18.

H o/\r C02H

NH,

1. Boc;0

CO:MC
2. Mel Ho/\‘/ (86%)
NHBoc

Lenz, G. R. Lessor, R. A. “Tetrahydro-3-benzazepin-2-ones:
Lead Tetraacetate Oxidation of Isoquinoline Enamides” OS,
(1991), 70, 139.

H,CO H,CO
Boc,O
I :[ ;N ¢
H,CO HC  yico

CH; CH;

NBoc (96-98%)

Saito, §.; Komada, K.; Moriwake, T. “Diethyl (25, 3R)-2-(N-
tert-Butoxycarbonyl)amino-3-hydroxysuccinate” OS, (1995), 73,
184.

OH
TMSN3, DMAP
08y DAAR CO,E
CHCLDMF EO,C™ Y 1 6%
Ns

«O
2 LEt
E:ozc/\‘/co*

wo

OH

Et
EtOgC/Y €0,

NHBoc

Pd-C, Boc:O

(66~73%)
EtOAc

Nikolic, N. A.; Beak, P. “(R)-(+)-2-(Diphenylhydroxy-
methyl)pyrrolidine™ OS, (1996), 74, 23.

{ ) Boc,0, CH,Ch { ) (87%)
N

N
H Boc

Chen, W.; Stephenson, E. K.; Cava, M. P.; Jackson, Y.
A. “2-Substituted Pyrroles from N-tert-Butyloxycarbonyl-

2-bromopyrrole:  N-ferr-Butoxy-2-trimethylsilylpyrrole”  OS,
(1991), 70, 151.
(o) Br
N
Z/ \5 7% AIBN /2
N + HC NAO - [N_>\Br
H,C
H 3 ! H
Br
BocaO / \
DMAP. N7 Br  (82-89%)
Boc

Iwao, M.; Kuraishi, T. “Synthesis of 7-Subtituted Indolines
via Directed Lithiation of 1-(tert-Butoxycarbonyl)indoline: 7-
Indoline: 7-Indolinecarboxaldehyde™ OS, (1995), 73, 85.

Boczo
I == 0 ow
N N

H Boc

Lakner, E. J.; Chu, K. S.; Negrete, G. R.; Konopelski, J. P.
“Synthesis of Enantiomerically Pure B-Amino Acids from 2-tert-
Butyl-1-carbomethoxy-2,3-dihydro-4(1 H )-pyrimidinone: (R)-3-
Amino-3-(p-methoxyphenyl)propionic Acid” OS, (1995), 73,
201.

1. KOH
NH, NH, 2. pivaldehyde A ...CO-Me
3. CICO-M N -
o - cos e )\) (12-79%)
: o “COH

Hutchison, D. R.; Khau, V. V.; Martinelli, M. J.; Nayyar, N. K.;
Peterson, B. C.; Sullivan, K. A. “Synthesis of cis-4a(S),8a(R)-
Perhydro-6(2 H)-isoquinolinones from Quinine: 4a(S),8a(R)-2-
Benzoyloctahydro-6(2 H )-isoquinolinone” OS, (1997), 75, 223.

- C02CMe3 - CO;CMC]
I, b
O PhCOCI O 100%)
idine, CH,Cl.
N pyndme 2Ll l;l
H COPh
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Krakowiak, K. E.; Bradshaw, J. S. *“4-Benzyl-10,19-di-
ethyl-4,10,19-triaza-1,7,13,16-tetraoxacycloheneicosane (Triaza-
21-Crown-7)" OS, (1991), 70, 129.

HO o]

NH; “hanal HO o] )

Acy0 / \ / \

NHAc (92-97%)

Carrasco, M.; Jones, R. J.; Kamel, S.; Rapoport, H. Truong,
T. “N-(Benzyloxycarbonyl)-L-vinylglycine Methyl Ester” OS,

(1991), 70, 29.
o
Ykou (80%)

o]
1. TMSCL, A
OH 2. EiyN. PH(NO;),, PhFIBr
NHPhFI

NH. 3. MeOH
n- (I

RS

Amat, M.; Hadida, S.; Sathyanarayana, S.; Bosch, J. “Regios-
elective Synthesis of 3-Substituted Indoles: 3-Ethylindole” OS,

(1996), 74, 248.
Br
©l—j I. n-BuLi, THF <:U NBS. THF Q——j
N~ 2 TBOMSCI N N
TBDMS h;oms

H
Oy meme Cﬁ
N

|
TBDMS

Weinreb, S. M.; Chase, C. E.; Wipf, P.; Venkatraman, S. “2-
Trimethylsilylethanesulfony! Chloride (SES-CH” OS, (1997), 75,
161.

SOCl, cat. DMF

SON:
Meysi™ 0308 e

Me;si” >~ S0:C1
(68-77%)

Pikal, S.; Corey, E. J. “Enantioselective, Catalytic Diels-Alder
Reaction: (1S-endo)-3-(Bicyclo[2.2.1]hept-5-en-2-ylcarbonyl)-
2-oxazolidinone” OS, (1992), 71, 30.

Ph., NH, Ph, NHTf
([ 'rrZ(:A. EuN l (69%)
P ONH,  PMAT o Ny

Schultz, A. G.; Alva. C. W. “ Asymmetric Synthesis
of trans-2-Aminocyclohexanecarboxylic Acid Derivatives from
Pyrrolobenzodiazepine-5,11-diones” OS, (1995), 73, 174.

gO-»Me (::0'1MC
CEO e chog -
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_TsCLEGN
“THF.60h

:...

Nikolaides, N.; Schipor, I.; Ganem, B. “Conversion of Amines
to Phospho Esters: Decyl Diethyl Phosphate™ OS, (1993), 72, 246.

CH3(CH;)}gNH,PO(OEL),
(95-99%)

CH3(CH;)sNH; + (Et0),POCI

IV, Carboxyl Activation:

Xavier, L. C.; Mohan, J. J.; Mathre, D. J.; Thompson, A. S.; Car-
roll, J. D.; Corley, E. G.; Desmond, R. “(§5)-Tetrahydro- 1-methyl-
3,3-diphenyl-1H, 3H-pyrmrolo-[1.2,-c][1,3,2]oxazaborole-Bora-
ne Complex” OS, (1996), 74, 50.

g Qo
[3\(0 cocl, [’)\(0 Et;N 7
N N N
OH OH
0)\Cl o]

Barton, D. H. R.; MacKinnon, J.; Perchet, R. N.; Tse, C.-L.
“Efficient Synthesis of Bromides from Carboxylic Acids Con-
taining a Sensitive Functional Group: Dec-9-enyl Bromide from
10-Undecenoic Acid” OS, (1997), 75, 124.

o ]
. pce
— oH S N Gidhec
OH

Hubschwerlen, C.; Specklin, J.-L. “(3S, 45)-3-Amino-1-(3,4-
dimethoxybenzyl)-4-[( R)-2,2-dimethyl-1,3-dioxolan-4-yl]-2-az-
etidinone” 08, (1993), 72, 14.

0} SOCl, o
N N

(90%)

COH coLCt

Wang, X.; deSilva, S. O.; Reed, J. N.; Billadeau, R.; Griffen,
E. J.; Chan, A.; Snieckus, V. “7-Methoxyphthalide” OS, (1993),
72, 163.

OMe OMe

©/COZH ©/CONE12 (86-90%)

Meyers, A. L; Flanagan, M. E. *“2,2’-Dimethoxy-6-formyl-
biphenyl” OS, (1992), 71, 107.

1. SOC};, cat. DMF
2. E,NH/THF

COH

0.
OMe
HzNX’ OH

OMe 3.S0Ct,,

N

OMe (81-85%)

OMe
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Gerlach, H.; Kappes, D.; Boeckman, R. K. Jr.; Maw, G. N.
*(—)-(1S, 4R)-Camphanoy! Chloride” OS, (1992), 71, 48.

CO:H Cl o
A 1. PCls (90%)
2.H,0
“CO.H 00
CO.H
O soCh.a o (91%)
(o] (s}
Rosini, G.: Confalonieri, G.; Marotta, E.; Rama, F;

Righi, P. “Preparation of Bicyclo[3.2.0]hept-3-en-6-ones: 1,4-
Dimethylbicyclof3.2.0]hept-3-en-6-one” OS, (1996), 74, 158.

)\/X\CO’H

1. Ac;0. AcOK, tt, 2h

2. A"!Sh
kN HzO 2hn
H o H o
+
97:3
(76-81%)

V. Carbonyl Protection:

Ley, S. V,; Osborn, H. M. I.; Priepke, H. W. M.; Warriner,
S. L. “(I'S, 2'S)-Methyl-0,40-(1’, 2'-dimethyoxycylohexane-
t’, 2’-diyl)-a-p-mannopyrancside” OS, (1997), 75, 170.

o OCHj
CE (CH0),CH. H;504_ O;OCHs (73%)
TTTMeOH OCH;
0 OCH,
Ni, Z.-J.; Luch, T.-Y. “Nickel-Catalyzed Silylolefination
of Allylic Dithioacetals: (E, E)-Trimethyl(4-phenyl-1,3-

butadieny!)silane” OS, (1991), 70, 240.

BF;- Elzo

/\/k’> 97%)

Yuan, T.-M.; Luh, T.-Y. “Nickel-Catalyzed, Geminal Dimethy-
lation of Allylic Dithioacetals; (E)-1-Phenyl-3,3-dimethyl-1-
butene” OS, (1996), 74, 187.

pr - CHO + HSCH,CH;SH

0
BF;OE, S__S

N N
(56-61%)

Dahnke, K. R.; Paquette, L. A. “2-Methylene-1,3-dithiolane”
08, (1992), 71, 175.

OMe
_HCl eone) _
Cl\)\OMe Y us ™M Gcose

E%—\

(54-59%)

VL. Carbonyl Activation or Functionalization:
Schmit, C.; Falmagne, J. B.; Escudero, J.; Vanlierde. H.; Ghosez,
L. “A General Synthesis of Cyclobutanones from Olefins and Ter-
tiary Amides: 3-Hexylcyclobutanone” OS, (1990}, 69. 199.

CH;CON(CH3); r"S(CH;)‘.'
. Mo
CHA(CHC=CH, collidine CHy(CHy)s OTf
o)
(59%)
CH;3(CHpy)s

Knapp, S.; Gibson, F. S. “lodolactamization: 8-exo-lodo-2-
azabicyclo[3.3.0]octan-3-one” OS, (1991), 70, 101.

T™S
Os, NH2 TMSOTT  TMSO_N L. 1. ether
Et3N, pentanc m
aq Na,CO;
' 0]

(79%)
R |

Wender, P. A.; White, A. W.; MacDonald, F. E. “Spiroan-
nelation via Organobis(cuprates): 9,9-Dimethylspiro[4.5]decan-
7-one” OS, (1991), 70, 204.

(o]
(COC l)z
“tolucne, 60°C ( 93%)

Polin, J.; Schottenberger, H. “Conversion of Methyl Ketones
into Terminal Acetylenes: Ethynylferrocene” OS, (1995), 73, 262.

Cl

0 (o)
——
P rocome, G
Fe 2. NaDAc Fe (85-93%)

Myles, D. C.; Bigham, M. H. “Preparation of (E, Z)-1-
Methoxy-2-methyl-3-(trimethylsiloxy)-1,3-pentadiene” 0s,
(1991), 70, 231.

OTMS

L

Umemoto, T.; Tomita, K.; Kawada, K. “N-Fluoropyridinium
Triflate: An Electrophilic Fluorinating Agent” OS, (1990), 69,
129.

TMSOTf

E('{N ether (81-87%)

O OTMS

TMSOTf
EuN

H;CO H;CO (100%)
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Reissig, H.-U.; Reichelt, I.; Kunz, T. “Methoxycarbonyl-
methylation of Aldehydes via Siloxycyclopropanes: Methyl 3,3-
Dimethyl-4-oxobutanoate™ OS, (1992), 71, 189.

0 _TMSCLEWN _ TMSO.
H)K’/ “Cat. Nal, DMF (

Crabtree S. R.; Mander, L. N.; Sethi, S. P. “Synthesis of
B-Keto Esters by C-Acylation of Preformed Enolates with
Methyl Cyanoformate: Preparation of Methy! (1a,4aB.8aa)-2-
oxodecahydro-I-naphthoate™ OS, (1991), 70, 256.

NCCO Me
EtwO
m (81-84%)

07 Y

OzMC

VII. Lewis Acid Promoted Reactions
Overman, L. E.; Rishton, G. M. “Stereocontrolled Preparation of
3-Acyltetrahydrofurans from Acid-Promoted Rearrangements of
Allylic Ketals: (25, 35)-3-Acetyl-8-carboethoxy-2,3-dimethyl-1-
oxa-8-azaspiro[4.5)decane” OS, (1992), 71, 63.

0 o
MNCO;E[ NCO,Et
o o

(90%)

Keck, G. E.; Krishnamurthy, D. “Catalytic Asymmertic Al-

lylation Reactions: (5)-1-(Phenylmethoxy)-4-penten-2-ol” OS,
(1997), 75, 12.

(67%)

Li, NH, (hq)
T rBwOH

Qe
f=o{ 10

SnCly
CH;3NO,

Ti(O-i-Pr)/(S)-BINOL
(10 mol% each)

4A sieves
=-20°C, CH,Cl,

[0}
BnO\)j\H + /\/San

OH

B"O\/k/\

Jager, V.; Poggendorf, P. “Nitroacetaldehyde Diethyl Acetal”
08, (1996), 74, 130.

(80-87%)

OE:

ZnCl,
Lo 0Ny (40-42%)

~90°C

CH;NO, + HC(OEt);

Naruta, Y.; Maruyama, K. “Ubiquinone-1” OS, (1992), 71, 125,

(o]
MeO. /\)\ _LBFyOEy_
Bu,Sn 2. FcCl,
MeO
0 0
MeO. =
(90%)
MeO Me
o]
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Lee, T. V.; Porter, J. R. “Spiroannelation of Enol Silanes: 2-
Oxo-5-methoxyspiro[5.4]decane” OS, (1993), 72, 189.

OCH
)\/’\ . Z OTMS  T™soTi
H;CO Sn(CH;)3

H;CO,

C@ (715%)
o)
VIII. Sulfonylation Reagents:

Comins, D. L.; Dehghani, A.; Foti, C. J.; Joseph, S. P. “Pyridine-
Derived Triflating Reagents: N-(2-Pyridyhtriflimide and N-(5-
Chloro-2-pyridyltriflimide™ OS, (1996), 74, 77.

H;CO. Sn(CH3);

CHO L. TiCly

—_—
2. PDC

X 1. Pyridi X
Oy s
x> s X X =Cl(75%)

N NH; N 'NH;

Weinreb, S. M.; Chase, C. E.; Wipf, P.; Venkatraman, S. “2-
Trimethylsilylethanesulfonyl Chloride (SES-CI)” OS, (1997), 75,
161.

SOCl,, cat. DMF

SOsN SO.CI
Me,§i” >4 Cn Me,si” > SOC

(68-77%)

Hazen, G. G.; Billinger, E W.; Roberis, F. E.; Russ, W. K.;
Seman, J. J.; Staskiewicz, S. “4-Dodecylbenzenesulfonyl Azides”

08, (1995), 73, 144,
ClZHZSOSOSH Cqus‘@‘SO:Cl

Reid, J. R.; Dufresne, R. F; Chapman, J. J. “Mesitylene-
sulfonylhydrazine, and (la, 2o, 6B)-2,6-Dimethylcyclohexane-
carbonitrile and (la, 28, 6a)-2,6-Dimethylcyclohexanecarboni-
trile as a Racemic Mixture” OS, (1996), 74, 217.

/@\ CISO;H /é[sozc;l

(80%)

SOCl,, DMF

hexane

IX. Sulfoxide Activation

McCarthy, J. R.; Matthews, D. P; Paolini, J. P. “Stereo-
selective Synthesis of 2,2-Disubstituted 1-Fluoroalkenes: (E)-
[[Fluoro(2-phenylcyclohexylidene)methyl)sulfonyl] benzene and
(Z)-[2-(Fluoromethylene)cyclohexyl]benzene” OS, (1993), 72,

209.
o
1]
NN S
CH, DAST CH,F OXONE®
SbCl; (cat.)

©/ SO:CHzF
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