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Preface 
It has been a long haul. The start for this revision came almost the same way that the original 

edition started. For the fnst edition it was Mike Ellerd, then an undergraduate at Montana State, who 
organized my crude Name Reaction handouts so well that others encouraged the conversion into a 
book. At Colby College, Frank Favaloro did the same thing, making “study sheets” and adding to 
the list of Name Reactions. He graduated in 1996 and I started reformatting and expanding. With 
encouragement from Darla Henderson, this became a project. By then Frank had finished graduate 
school and was enthusiastic about participating. I had also retired from formal teaching and found 
much more time for creative work. The three of us started to work in earnest! 

This edition differs substantially from the fmt by the inclusion of many modem Name 
Reactions instead of sticking exclusively with the old, tried and true. There are many reactions not 
covered; indeed, we ultimately eliminated those that had little contemporary use. We generally 
applied a “rule of thumb” that a newer name had to be cited by multiple authors. Therefore there are 
some relatively new protocols that have not stood the test of time; however the breadth of recent use 
warranted inclusion. As for reagents, we have focused on both Name Reagents and those whose 
acronyms are often used in place of the actual name. We have noted the common use of these forms 
in current literature. 

First and foremost, this is a book to be used. Feel free to write in the text. . . use any available 
blank space to add your own notes. Transform this intoyow book of Name Reactions! It is 
intended to serve as a starting point. Within a two page format for reactions and one page for 
reagents, the reader will fmd a basic, generalized defmition / formula, a mechanism that conveys a 
possible course from starting material to product, notes which describe a few of the major highlights 
of the reaction or which points the reader to related reactions (by name or similarity) and recent 
examples of use. We have tried to convey the current mechanistic thinking with special care to show 
intermediate steps, point out proton exchanges, and sometimes suggest transition states, but without 
going through kinetics, isotope effects, etc. 

Wherever appropriate, we have included references to selected secondary sources. They 
contain more detailed discussions on the topics introduced in this book. In all cases, we recommend 
use of the primary literature. The examples in the following pages are but a small taste of the detail, 
variation, scope and experimental detail available. Our choices reflect our personal interests; there is 
no “better or worse” implied! We tried to use current examples from journals that seem to be most 
commonly accessible, both in paper form and electronically, to student and professional alike. 
When recent references were difficult to come by, we made use of the abstracts and reaction-search 
engine of SciFinder (American Chemical Society). In these cases, we supplied a number [AN year: 
XXXX] that will allow ready access to the abstract. To the authors of the works we have chosen to 
describe, we hold the most sincere gratitude and we hope we have faithfully represented your work. 

Colby College 
Waterville, ME 
Feb 1,2005 
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ACRONYMS AND 
ABBREVIATIONS 

Acronvm 

Ac 

Acac 

AcOH 
(HOAc) 

AIBN 

ACN 

BZNAP 

BZNOL 

BITIP 

Name 

Acetyl 

Acetylacetonate 

Acetic acid 

2,2’-Azobisisobutyronitrile 

1,l ’-Azobis- 1-cyclohexanenitrile 

9-Borobicyclo[3.3. llnonane 

2,2’-Bis(Diphenylphosphino)-l, 1 ’- 
binaphththyl 

1,l ’-bi-2,2’-naphthol 

BinolKitanium isopropoxide 

Bromomagnesium Diisopropylamide 

Borane Dimethylsulfide 

Me Me 

Me -COOH 

NC+- N= N- LCN 
\ 
Me Me 

H 

A 

Ti(iPr0)4 / BINOL 

BH3-Me2S 

viii 



- EMS 

Bn- 

Borane Dimethylsulfide 

Benzyl 

Bs 

Bu&H 

Bz 

- CAN 

- CAS 

I 

Brosylate 

tri-"butylstannane 

Benzoyl 

Ceric ammonium nitrate 

Ceric ammonium sulfate 

BOC- 
(t-Boc) 
- 

- cod 

t-Butoxycarbonylchloride 

Cyclooctadiene 

B B  Benzyloxymethyl- 

CP Cyclopentadienyl 

- Cbz- Carbobenzyloxy 

- CDI 1,l '-Carbonyldiimidazole 

I 

Cetyl I Hexadeca- 

CP* Tetramethylcyclopentadienyl 

- CSA Camphorsulfonic Acid 

DABCO 
TED - 

1,4-Diazabicylo[2.2.2]octane, TED, 
triethylenediamine 

Me 

Me&.. 

Me Me 

HO,S-H, 3 



DEIPS 

DET 

DZBAL 
DZBAL-H 

DIPEA 

Diplvme 

Diethylamino)sulfur trifluoride 

Dicyclohexylcarbodiimide 

2,3-Dichloro-5,6-dicyano- 1,4- 
benzoquinone 

Dimethyldioxirane 

Diethyl Azodicarboxylate 

Diethylisopropylsilyl 

Dietkyl tartrate 

Disobutylaluminum hydride 

Diisopropylethylamine 
Hunip's base 

Diisopropyl tartrate 

Diethylene glycol dimethyl ether 

Acronyms and Abbreviations 

Et, 

Et) 
N -SF, 

NC Nc+ 0 CI 

Me 

Me 

EtOOC-N=N-COOEt 

Et 
i-Pr -hi -$ 

E( 

YH 
EtOOC -CHCH-COOEt 

I 
HO 

in R-, S, and meso 
forms 

Me 

Me $1 Me 
h dMe 

Me 

Me--( Me 

Me-(NJ 

Me 
OH 

iPrOOC -CHCH -COOiPr 
I 

I 
HO 

in R-, S, and meso 
forms 

MeO-O-OMe 



cronyms and Abbrevii 

DMAP 

DMIPS 

DMF 

DMP 

DMPU 

DMS 

DMSO 

DNP 

ee 

Fmoc 

ns 

4-(Dimethylamino)pyridine 

1,2-Dirnethoxyethane 
Glyme 

Dimethylisopropylsilyl 

Dimethylformamide 

Dimethylpyrazole 

N,N'-Dimethylpropyleneurea 

Dimethylsulfide 

Dimethylsulfoxide 

1,2-Bis(diphenyIphosphino)ethane 
(DIPHOS) 

enantiomeric excess 
= % major enantiomer - % minor 
enantiomer 

9-Fluoren ylmethoxycarbonyl 

xi 
Me r e  

'N 

M e 0  

5 
OMe 

Me 

Me 

.. 
Me -S-Me 

1: 

A 
Ph-P p-ph 

Ph p i  
I 

n 
Ph-P P-Ph 

I I  
Ph Ph 



Acronyms and Abbreviations xii 

I 

IcLI~BH r 
LTMp 
LiTMP 

I MCPBA 

F 
Ms 

2-(6-Chloro- 1H-benzotriazole- 1 -yl)- 
1,1,3,3-tetramethyIuronium 
hexafluorophosphate 

Hexamethylphosphoric triamide 

Hexamethylenetetramine 

Hydroxy(tosy1oxy)-iodobcnzene 

Imidazoyl 

Diisopinocampheylborane 

Lead tetraacetate 

Lithium 2,2,6,6- 
tetramethylpiperidide 

Methylaluminum bis(2,6-di-t-butyl- 
4-methylphenoxide) 

m-Chlorperoxybenzoic acid 

Acetonitrile 

2-Methoxyethoxymethyl 

Mesyl , Methanesulfonyl 

0 
0 

Me. Me 
N’  

-3 LN 

h 
?Ac 

OAc 

AcO -Pb -0Ac 
I 

Me-CzN 



xonyms and Abbreviat 
WTM 

~~ 

WVK 

NMP 

PCC 

PDC 

Pd(dbaJ2 

PMB 

PNB 

pTT 

{PTAB) 

ns 
Methylthiomethyl 

Methyl Vinyl Ketone 

N-Bromosuccinimide 

N-Chlorosuccinimide 

4-Methylmorpholine 

N-Methylmorpoline-N-oxide 

N-Methylpynolidone 

Pyridinium chlorochromate 
Corey's Reagent 

Pyridinium dichromate 

Bis(dibenzy1ideneacetone)palladium 

p-Methoxybenzyl 

(0) 

para-Nitrobenzoyl 

Polyphosphoric Acid 

Phenvltrimethvlammonium 
tribrdmide . 
Phenyltrimethylammonium 
perbromide 

... 
Xl l l  

OQO I 

Rr 

OQO 

&I 
Me 

I 
Me 

0 O+CI 

0 
H 0 

or: 

C r z O F 2  

2 

h ! e N O 2  

Unspecified mixture with 
High concentration of 

0";'" 0 
Ph-N-Me Br3 

\ 
Me 



" 

Pv 

SEM 

SMEAH 

TBDPS 

TBS 
TBDMS 

TEA 

TEBA 
TEBAC 

TEMPO 

Pyridinium para-toluenesulfonate 

p-Toluenesulfonic acid; 
rosic acid 

Pivaloyl 

Pyridine 

(R)-1-Amino-2- 
Methoxymethylpyrrolidine 

(S)- 1 -Amino-2- 
Methoxymethylpyrrolidine 
Ender's Reagent 

2-Trimethylsilylethoxy-methoxy 

Sodium Bis(2- 
methoxyethoxy)aluminum Hydride 

Tetrabutylammonium fluoride 

tert-Butyldipheny lsily l 

t-Butyl hydroperoxide 

tert-Butyldimethylsilyl 

Triethylamine 

Benzyltriethylammonium chloride 

2,2,6,6-Tetramethylpiperidin- 1 -oxyl 

Acronyms and Abbreviations 
Me 

Me 
Me, I 

Si 
Me' - 0 4 2  

Ph 

t-Bu--\Si -5 
Ph' 

0 



cronyms and Abbreviat 

TES 

Tf 

THF 

THP 

TIPS 

TMEDA 

TpAP 

TPP 

TMS 

TMSOTf 
TPS 

Trt 

Ts- 
TOS- 

ns 

Triethylsilyl 

Triflate 

Tetrahydrofuran 

Tetrah ydropyranyl 

Triisopropylsilyl 

N,N,N’,N’- 
Tetramethylethylenediamine 

Tetra-n-Propylammonium 
Permthenate 

Triphenyl phosphine 

Trimethylsilyl 

Trimethylsilyltrifluoro- 
methanesulfonate 
Triphenylsilyl 

Trityl 

Tosyl 
p-toluenesulfonyl 

xv 
Et 

i-Pr 
i-Pr -Si ‘ 2  - 

i-Pr’ 
n 

Me-” N-Me 

Me Me 
I 

Pr4N’RuO4 

Ph 
I 

Ph-P 

Ph -‘si -$ 
Ph‘ 

P h T t  

Ph 
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NAME REACTIONS 

In this section we provide a summary of Name Reactions. The format is slightly modified from our 
previous book, but maintains the essential features: 
Reaction: 

Summary reaction. 
Proposed Mechanism: 

Currently accepted mechanisms. We have tried to be complete in showing steps, intermediates 
and the necessary curly arrow notations. 
Notes: 

Examples: 
Additional comments and references from key sources. 

Current examples if possible. 

When a term is underlined, (for example, AIdol Condensation) it means that the concept can be 
found under an independent heading in the book. 

General Bibliography: 
B. P. Mundy, M. G. Ellerd, Name Reactions and Reagents in Organic Synthesis, John Wiley and 
sons, Inc., New York, 1988; 
M. B. Smith, J. March in March's Advanced Organic Chemistv, 51h ed., John Wiley and Sons, Inc., 
New York, 2001; 
T. Laue, A. Plagens, Named Organic Reactions, John Wiley and Sons, Inc., New York, 1998; 
V. K. Ahluwalia, R. K. Parashar, Organic Reaction Mechanisms, Alpha Science International Ltd., 
Pangbourne, U.K., 2002; 
J. J. Li, Name Reactions, Springer, Berlin, 2002; 
Comprehensive Organic Synthesis, B. M. Trost, editor-in-chief, Pergamon Press, Oxford, 1991; 
M. B. East, D. J. Ager, Desk Reference for Organic Chemists, Krieger Publishing Company, 
Malabar, FL, 1995; 
M. Orchin, F. Kaplan, R. S. Macomber, R. M. Wilson, H. Zimmer, The Vocabulary of Organic 
Chemistv, John Wiley and Sons, Inc., New York, 1980; 
A. Hassner, C. Stumer, Organic Syntheses Based on Name Reactions and Unnamed Reactions, 
Pergamon, Oxford, 1994; 
The Merck Index, Merck & CO., Inc., Whitehouse Station, N. J. (now in the 13" Edition) Each 
edition has an updated list of Named Reactions. 
See also: http://themerckindex.cambridgesoft.com/TheMerc~ndex~ameReactions/TOC.asD 

Other URL's to Name Reaction Websites: 
www.monomerchem.com/dis~lay4.html 
www.chemaensoftware.com/oroanicreactions.htm 
www.orpanic-chemistr.oro/namedreactions/ 
httD://or~chem.chem.uconn.eddnamereact/nl 

Some references are provided with a SciFinder (American Chemical Society) number so that one can 
access the abstract if needed. 

1 



2 

Acetoacetic Ester Synthesis 

The Reaction: 
0 1. Base 

2. K-x 

uOEt 4. R"-x U o E t  Rz Rl 

Proposed Mechanism: 

Name Reaction 

hydrolysis 

decarboxylation 

The methylene protons are the most acidic 
by influence from both carbonyls. 

X can be CI, Br, I, 
OTs, etc. 

1. Base I.  HO-, HZO A 

K R "  
2. R"-x OEt 2. Hf 

R R "  

Allcylation can be done a second time 
(with a different R) if desired. 

Ester hydrolysiskaponification, then with 
heat, the P-keto acid decarboxylates to give an enol 

keto-enol tautomerism 

Notes: 
Acetoacetic Ester can be prepared by the condensation of ethyl acetate, called the 
Acetoacetic Ester Condensation Reaction, a CIaisen Condensation: 

'OEt - uOEt 

See M. B. Smith, J. March in March's Advanced Organic Chemistty, 51h ed., John Wiley and Sons, 
Inc., New York, 2001, p 549; and C. R. Hauser, B. E. Hudson, Jr., Organic Reactions 1 ,9  

Weiler Modtjicaiion: By using very strong bases, a dianion can be formed that will preferentially 
alkylate at the methyl group: 

Me =OEt THF,30min * [H2CuOEt] _____f 83% 

S. N. Huckin, L. Weiler Journal ofthe American Chemical Socieg 1974, 

J. K. H. Inglis and K. C. Roberts 
Base Organic Syntheses .m, 235 

0 0  

Br- 
oo 

0 0  NaH, n-BuLi 

/ 

1082 

on Me ester shows the 
HOMO corresponding to 
the reactive intermediate 



Name Reaction 3 

Examples: 

0 0 

L c o 2 ~ t  1. NaOEt, EtOH * Me +CO2Et 
2. n-Bu-Br Me 

Bu 72% 
C. S. Marvel, F. D. Hager, Organic Syntheses 1941,1,248 

C02Me 
0 

L C 0 2 M e  
Me 

1. NaH, DMF 
+ 

2. Me fi 
Me 

77% 
Me 

Me 
K. A. Parker, L. Resnick, Journal of Organic Chemistry 1995,&l, 5726 

- ?Ce 
1. NaOMe, MeOH 

2. Me1 

C02Me 
82% - kOzMe 

8 O  Me f i e  
Y.-Q. Lu, C.-J. Li, Tetrahedron Letters 1996,=, 471 

K. Mori, Tetrahedron 1974,30,4223 

0 0 0  

0 Me 

~H t-Bu "~ uMe TsOH 

' OH HOAc 

90% 75% 

L - 
W. L. Meyer, M. J. Brannon, C. da G. Burgos, T. E. Goodwin, R. W. Howard, Journal of Organic 
Chemistry 1985,3,438 



4 Name Reaction 

Acyloin Condensation 

The Reaction: 
Aprotic Solv. 

0 N o 0 2  ~ 

RAOR 2. H@ 
O H O H  R R  

Proposed Mechanism: 
Na,- 

An electron adds to the 
LUMO of the ester. 

Two of these radical 
anions react. 

Alkoxide leaves to give a 1.2 dione that 
further reacts with electrons in solution. 

Notes: 
M. B. Smith, J. March in March's Advanced Organic Chemistry, 51h ed., John Wiley and Sons, Inc., 
New York, 2001, p 1562; T. Laue, A. Plagens, Named Organic Reactions, John Wiley and Sons, 
Inc., New York, 1998, pp. 1-3; S. M. McElvain, Organic Reactions, 4,4; J. P. Schaefer, J. J. 
Bloomfield, Organic Reactions, 4, 15; J. J. Bloomsfield, J. M. Owsley, J. M .  Nelke, Organic 
Reactions 23,2 

The Riihlmann modification (Bouveault-Blanc Condensation or Ruhlmann Reaction) traps the 
dienolate as a TMS derivative. This protocol generally results in improved yields. 

R K0R EtOH- R R  R R  

This reaction is better than either the Dieckmann or Thome-Zeialer reactions for preparing large 
rings. 

TMsoHmMs 0 Na GowoO - TMSCl 

Examples: 
0 

N. L. Allinger, Organic Synfheses 1963,&. 840 

COOMeCooMe -* 
mso' 'OTMS 

E. Butkus, A. Ilinskasa, S. Stoniusa, R. Rozenbergasa, M. urbanovab, V. Setnikac, P. BOUC, K. 
Volkac, Tetrahedron: Asymmetry 2002,l3,633 



Name Reaction 5 

Na-K toluene 

TMSCl 

taken to next step w/o punfication 

J. A. Marshall, J. C. Peterson, L Lebioda, Journal of the American Chemical Society 1984,106, 
6006 

- %o*c 

1. Na, TMSCl, toluene 

2 dil HC1 
C O W  3 Ac20,pyndine 

C0,Me 

76% 0 

% 
G. Mehta, R. Vidya, Journal of Organic Chemstry 2001,66,6913 

/oj-"" Na,TMSCI+ 

toluene 
M e 0  Me 

88% M e 0  Me 

M. J. Meyers, J. Sun, K. E. Carlson, B. S. Katzenellenbogen, J. A. Katzenellenbogen, 
Journal of Medicinal Chemistry 1999,42,2456 

C02Et oms 
Na / toluene 

TMSCl 
. 

Me 
Me ondC02Et 97% 

A. N. Blanchard, D. J. Bumell, Tetrahedron Letters 2001,42,4779 



6 Name Reaction 

Acyloin Rearrangement 

The Reaction: 

Rh;, - acid or base. 

HO 0 

Proposed Mechanism: 
In acid: 

In base: 

Examples: 

Br Me Br M e  

P. A. Bates, E. J. Ditzel, M. P. Hartshom, H. T. Ing, K. E. Richards, W. T. Robinson, Tetrahedron 
Letters 1981,22, 2325 

benzene 
M e R H o E t  HO OEt = 0 OEt 

R = i-Pr 43% 
R = P h  80% 

T. Sate, T. Nagata, K. Maeda, S .  Ohtsuka, Tetrahedron Letters 1994,35, 5027 



Name Reaction 7 

Me L MeOH KOH & 
; '= Me H 

quant. OH OH OH 

a mixture of acyl esters 

M. Rentzea, E. Hecker, Tetrahedron Letters 1982,23, 1785 

NaH, MeOH 
MOMO - MOMO 

CH2Clz 

84% 

J. Liu, L. N. Mander, A. C. Willis, Tetrahedron 1998, a 11637 



8 Name Reaction 

Adamantane Rearrangement (Schleyer Adamantization) 

The Reaction: 

Proposed Mechanism: 
P. von R. Schleyer, P. Grubmcller, W. F. Maier, 0. Vostrowsky, Tetrahedron Letters 1980,& 921 

M .  Farcasiu, E. W. Hagaman, E. Wenkert, P. von R. Schleyer Tetrahedron Letters 1981,22, 1501 

E. M. Engler, M. Farcasiu, A. Sevin, J. M. Cense, P. V. R. Schleyer, Journal ofthe American 
Chemical Sock@ 1973,95,5769 

M .  A. McKervey, Tetrahedron 1980, s, 971 provides a useful review: 

This reaction consists of a series of deprotonations, protonations, hydride transfers and Wagner- 
Meenvein rearrangements. There are postulated to be 2897 possible routes between starting 
material and product! A few of the steps have been tested experimentally; most of the data are 
computational. The following structural features seem to be supported: 

Notes: 
Tricyclic molecules having 10 carbon atoms are converted to adamantane with Lewis acids. 
Additional carbon atoms become alkyl appendages: 

Me 

M. A. McKervey, Tetrahedron 1980,%, 971 



878 Index 

Lieben Haloform (iodoform) reaction, 392 
Liebeskind-Srogl coupling, 394 
LiHMDS, 794 
Lindlar catalyst, 396, 790 
Lindlar reaction / reduction, 94,396, 866 
Lindlar‘s catalyst, 802 
Linstrumelle modification of the Sonogashira 
protocol, 136 
2-Lithio-I ,3-dithiane, 745 
Lithium 2,2,6,6-tetramethyIpiperidide, 804 
Lithium aluminum hydride-2,2’-dihydroxy- 
I ,  I ’-binaphthyl 825 
Lithium diisopropylamide, 799 
Lithium hexamethyldisilazide, 794 
Lithium triethylborohydride, 852 
Lithium tr-s-butylborohydride, 797 
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Lossen rearrangement, 192,398,575 
L-Selectride, 797, 852 
LTA, 748 
LTMP, 804 
Luche reagent, 805 
Luche reduction, 400, 563 
Lupetidine, 849 
Lutidine, 849 
Macrolactonization methods, 402,432 
MAD, 806 
Madelung indole synthesis, 3 10, 404 
Magic methyl and related reagents, 808 
Magnesium-ene reaction, 227 
Malaprade reaction, 388 
Malonic ester synthesis, 406 
Mander’s reagent, 809 
Manganese dioxide, 720 
Mannich reaction, 408, 539, 777 
Mannich-Eschenmoser mcthylenation, 408 
Manske modification, 264 
Marbet-Saucy reaction / variation, I54 
Markiewicz reagent, 810 
Marschalk reaction, 410 
Marshall boronate fragmentation, 288 
Martin sulfurane, 811 
Masamune Macrolactonization, 402 
Masaumune-Roush conditions, 334 
Matteson’s reagent, 812 
McFadyen-Stevens aldehyde synthesis 
(McFadyen-Stevens reduction), 14,412 
McLafferty rearrangement, 414 
McMuny-Fleming synthesis, 416,813 
McMuny olefination reaction /coupling 
McMurry modification of Nef reaction, 452 
McMuny’s reagent, 416,813 
MCPBA, 755 
Meenvein~Ponndorf-Verley reduction, 13,418, 
468 
Meinwald rearrangement, 420 
Meisenhcimer rearrangements, 422 
Meldrum’s lactone, 814 
MEM, 815 
MEMCI, 815 
Mesitylene, 848 
Meta photocycloaddition reaction, 424 

2-Methoxyethoxymethyl chloride, 81 5 
2-Methoxyethylmethyl, 8 15 
Methyl fluorosulfonate, 808 
Methyl magnesium carbonate, 850 
( 1 R,7aR)-7a-Methyl- 1 -((R)-6-methylheptan-2- 
yl)-octahydroinden-4-one, 784 
Methyl /-butyl ether, 848 
Methyl triflate, 808 
Methyl, N-(triethylammoniosulfonyl) 
carbamate, 732 
Methylaluminum bis(2,6-di-t-butyl-4- 
methylphenoxide), 806 
I -Methyl-3-nitro- 1 -nitrosoguanidine, 765 
Methylsulfinylmethide, 769, 772 
8a-Methyl-3,3,8,8a-tetrahydro-2H,7H- 
naphthalene-I ,6-dione, 867 
Methyltrioctylammonium chloride , 832 
Meyer’s reagent, 15,816 
Meyers aldehyde synthesis, I5 
Meyers procedure, 540 
Meyer-Schuster propargyl alcohol 
rearrangement, 426, 564 
Meystre-Miescher-Wenstein degradation, 60 
Michael reaction /addition icondensation / 
method, 28,428, 556,628 
Michaelis-Arbuzov reaction, 42 
Michaclis-Becker reaction (M ichaelis 
reaction), 42 
M iescher degradation (Meystre-Miescher- 
Wettstein degradation), 60 
Mislow-Evans rearrangcment, 430 
Mitsunobu etherification, 435 
Mitsunobu lactonization, 432 
Mitsunobu macrolactonization, 402 
Mitsunobu reaction /displacement, 432,434, 
762 
Mixed aldol condensation, 26 
Miyaura boration reaction, 436 
MMC, 850 
M ” G ,  765 
modified Baltz-Schiemann reaction, 53 
MOM, 8 I5 
MoOPH, 864 
Morgan-Walls reaction (Pictet-Hubert 
reaction), 506 
Mori-Ban indole synthesis, 3 I0 
Morin rearrangement, 438 
Morita-Baylis-Hillman reaction (Baylis- 
Hillman reaction), 74, 751 
Mukaiyama estcrification, 360 
Mukaiyama macrolactonization, 403 
Mukaiyama Michael addition, 440 
Mukaiyama reaction, 440, 568 
Mukaiyama’s reagent, 361 
Mundy N-Acyllactam rearrangement, 442 
Myers-Saito cyclization / Schmittel 
Cyclization, 90,444 
Nafion-H, 817 
NaHMDS, 819 
NalO, / KMn04,801 
Na104-0s04, 800 
Nametkin rearrangement, 446,678 
NaN(SiMe,)>, 819 
Nazarov cyclization, 448 
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Passerini-Ugi reaction (Ugi reaction), 660 
Patemo-Buchi reaction, 484 
Pauson-Khand cyclopentenone annulation, 486 
Payne rearrangement, 488 
Pb-poisoned, 790 
PCC, 739,746,770 

Pd(dba)2, 830 

Pd/C, 790 
Pd/CaC03,790 
Pd/Gr (graphite), 790 
PDC, 739 
Pearlman's catalyst, 790, 831 
Pechmann condensation, 3 18,490 
Pechmann pyrazole synthesis, 3 I7 
Pellizzari reaction, 3 18 
Periodinane (Dess-Martin), 763 
Perkin reaction (cinnamic acid synthesis), 492 
Perkin rearrangement (coumarin-benzofuran 
ring contraction), 3 17 
Petasis modification of the Tebbe reagent, 856 
Petasis reaction, 494 
Petasis reagent, 643 
Petasis-Ferrier rearrangement, 240 
Peterson olefination reaction, 496 

Pd / BaS04,839 

Pd(OH)2 / C, 790,83 1 

Peterson elimination 
Silyl-Wittig reaction 

Pfau-Plattner azulene synthesis, 498 
Pfitzinger reaction, 259, 500 
Pfitzner-Moffatt oxidation, 11,502, 759 
Phase-transfer catalysts, 832 
2-(Phenylsulfonyl)-3-phenyloxaziridine, 755 
Phenyltrimethylammonium perbromide, 792 
Phosphazene base P4-t-Bu, 843 
Phosphorimidic triamide, (1,l- 
dimethylethyl)tris[tris(dimethylamino)phospho 
ranylidene], 843 
Photo-Arbuzov reaction, 42 
Photo Fries rearrangement, 260 
Picoline, 849 
Pictet-Gams isoquinoline synthesis, 3 14, 504 
Pictet-Hubert reaction / Morgan-Walls 
reaction, 506 
Pictet-Spengler isoquinoline synthesis, 3 15, 
508 
Piloty-Robinson (pyrrole) synthesis, 305,510 
Pinacol coupling reaction, 512 
Pinacol E-I-trimethylsilyl- 1 -propene-3- 
boronate, 8 12 
Pinacol rearrangement, 514 
Pinner reaction, 516 
Pinner triazine synthesis, 319 
Pinner's salt, 5 16 
Pinnick oxidation, 518 
Platinum (IV) oxide, 715 
PMBM-CI, 787 
p-Methoxybenzylchloromethyl ether, 787 
Polonovski reaction, 15, 520 
Polonovski-Potier reaction, 522 
Polycdrbocycle syntheses, I 16, 524 
Polyphosphoric acid, 775, 833 
Pomeranz-Fritsch reaction, 3 14, 526 
Potassium bis(trimethylsilyl)amide, 794 

NBA, 820 
N-Bromoacetamide, 820 
N-Bromosuccinimide, 820 
NBS, 820 
n-Butyl tin hydride, 733 
N-Chlorosuccinimide, 82 1 
N-Chlorosuccinimide-dimethyl sulfide, 744 
NCS, 744,821,841 
Neber rearrangement, 450 
Nef reaction, 452 
Negishi coupling, 274,454 
Nencki reaction, 254 
Nenitzescu (reductive) acylation, 456 
Nenitzescu indole synthesis, 3 10,458 
Newman-Kwart rearrangement, 142 
NHMDS, 804 
Ni(acac),, 822 
Ni(cod),, 823 
Ni-AI, 837 
Nicholas reaction, 460 
Nickel boride, 790 
Nickel catalysts, 790 
Nickel(]]) acetylacetonate, 822 
Niementowski quinazoline synthesis, 462 
Niementowski quinoline synthesis, 259, 3 14 
Nierenstein reaction, 44 
N-Methlmorpoline-N-oxide, 824 
N-Methylmorpholine, 824 
N-Methyl-N-nitroso-p-toluenesul fonamide, 
764,765 
N-Methyl-N-nitrosourea, 765 
NMM, 824 
NMO, 824,827,862 
Nolan's catalyst, 783 
Normant cuprates, 742 
Norrish Type I cleavage, 414 
Norrish Type 11 cleavage, 414 
Noyori annulation, 464 
Noyori's reagent, 825 
Nozaki-Hiyama-Kishi reaction, 466 
Nystead reagent, 826 
Onodera oxidation, 11 
Oppenauer oxidation, 418,467,468 
Orton rearrangement, 34,246,33 1 
Oshima modification of the Tebbe reaction, 
642 
Oshima-Lombard0 reagent, 803 
Osmium tetroxide, 594,827 
Overman rearrangement, 470 
Overman spirocyclization, 296 
Oxodiperoxymolybdenum(pyridine) 
(hexarnethylphospotriamide), 864 

Oxone, 530,598,760,828 
Oxy- and Solvomercuration, 384, 474 
Oxy-Cope rearrangement, 155,472 
Oxymercuration, 686 
Ozone, 829 
Paal-Knorr furan synthesis, 305,476,477 
Paal-Knorr pyrrole synthesis, 305,476 
Paal-Knorr sequences, 616 
Palladium(I1) hydroxide on carbon, 83 1 
Parham cyclization, 478 
Parikh-Doering oxidation, 480 
Passerini reaction, 482,660 
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Potassium hexamethyldisilazide, 794 
Potassium hydrogen persulfate, 828 
Potassium monoperoxysulfate, 760, 828 
PPA, 775,833 
PPTS, 834 
Prelog's rule, 25 
Prevost reaction (glycolization), 528, 706 
Prilezhaev (Prileschajew) reaction / 
Epoxidation , 530 
Prins reaction ,532 
Proton sponge, 751,758,835 
Pschorr arylation (reaction), 534, 847 
Pseudo-Rupe rearrangement, 565 

Pt/BaS04, 790 
Pt/C, 790 
PTAB, 792 

PTSA, 836 
PTT, 792 
Pudovik reaction, 536 
Pummerer rearrangement, 538 
Pyridinium chlorochromate, 746 
Pyridinium p-toluenesulfonate, 834 
Quasi-Favorski reaction, 239 
Quelet reaction, 100 
Quinuclidine, 75 1,758 
R-(+)-2,2'-Bis(diphenylphosphino)- I ,  I I- 
binaphththyl, 723 
Ramberg-Backlund olefin synthesis / 
rearrangement, 540,82 1 
RAMP, 776 
Raney nickel, 790,837 
Raphael rearrangement, 565 
Rasoda reaction, 29 
Ratcliffe reagent, 739 
Rauhut-Currier reaction, 74 
Rawal's diene, 209,730,738,838 
Reetz alkylation, 542 
Reformatsky reaction, 98, 544 
Reilly-Hickinbottom rearrangement, 34, 247, 
330 
Reimer-Tiemann reaction, 15, 546 
Reissert indole synthesis, 3 1 1, 550 
Reissert reaction (Grosheintz-Fischer-Reissert 
aldehyde synthesis), 16 
Reissert-Henze reaction, 548 
retro-Aldol reaction, 200 
Retro-Diels Alder reaction, I8 

Pt/AI203,790 

Pt02,791 

Rh(PPh3)3CI, 791 
Rh/A1203,791 
Riehm quinoline synthesis, 314 
Riley oxidation, 844 
Ring closing metathesis (RCM), 552, 783 
Ritter reaction, 554, 8 16 
Robinson annulation, 556,686 
Robinson-Schopf reaction, 558 
Rosenmund catalyst, 790,839 
Rosenmund reduction, 16,560, 839 
Rothemund reaction, 572 
Rousch reagent, 71 9 
Ru catalysts, 791 
Rubottom oxidation, 562 
Riihlmann modification, 4 

Rupe rearrangement, 426,564 
Ruzicka cyclization (Ruzicka large ring 
synthesis), 102, 103 
S-(-)-2,2'-Bis(diphenylphosphino)- 1 , l ' -  
binaphththyl, 723 
Saegusa oxidation, 566 
Sakurai reaction, 568 
SAMP, 776 
Sandmeyer reaction, 52,570,847 
Sarrett oxidation, 352 
Sarrett reagent, 739 
Sawada reagent, 600,780 
Schenck ene reaction, 226,572 
Schiemann reaction 52, 847 
Schlenk equilibrium, 284, 826 
Schleyer adamantization, 8 
Schlittler-Miiller reaction,3 14, 526 
Schlosser's base, 840 
Schmidt rearrangement / reaction, 192,574 
Schmidt's trichloroacetimidate glycosidation 
reaction, 576 
Schmittel cyclization, 90,444 
Scholl reaction, 578 
Schotten-Baumann reaction, 580,779 
Schreiber ozonolysis, 582 
Schrock's catalyst, 552,783,845 
Schrock-Hoveyda catalyst, 845 
Schwartz reagent, 841 
Schweizer ally1 amine synthesis, 37 
Schweizer's reagent, 842 
Schwesinger P4 base, 843,865 
Selenium (IV) oxide, 844 
Selenium dioxide, 844 
Selenoxide elimination, 282 
Semi-Pinacol rearrangement, 584 
Semmler-Wolff reaction, 586 
Se02,844 
Seyferth protocol, 176 
Seyferth reagents, 149 
Seyferth-Gilbert homologation, 588 
Shapiro reaction, 56, 590 
Sharpless (asymmetric) dihydroxylation, 592, 
594 
Sharplcss (catalytic asymmetric) 
aminohydroxylation, 592 
Sharpless epoxidation, 530,596 
Sheradsky rearrangement, 85 
Shi (asymmetric) epoxidation, 530,598 
Silan, [( 1,3-dimethoxy-l,3- 
butadienyl)oxy]trimethyI-,(E'-, 730 
Simmons-Smith cyclopropanation, 600, 780 
Simmons-Smith epoxidation, 175 
Simonini reaction, 338 
Simonis chromone cyclization, 3 17 
Silyl-Wittig reaction (Peterson olefination 
reaction, Peterson elimination), 496 
Skattebol rearrangment, 148 
Skraup reaction, 3 14,602 
SMEAH, 138,846 
Smiles rearrangement, 604 
Smith indole synthesis, 3 1 1 
Smith's vinylogous Wolff rearrangement, 702 
Smith-Tietze coupling, 606 
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Sodium bis(2-methoxyethoxy)aluminum 
hydride, 846 
Sodium hexamethyldisilazide, 819 
Sodium nitrite, 847 
Solvents, 848 
Sommelet reaction, 16,295,610,786 
Somelet-Hauser rearrangement, 608 
Sonn-Muller method, 17 
Sonogashira coupling, 31, 274,612 
Speckamp proceedure, 474 
Staudinger reaction, 614 
Staudinger-Arbuzov reaction, 43 
Staudinger- Wittig reaction, 6 14 
Steglich esterification (reaction), 248, 360, 
580,759,770 
Stephen reduction (Stephen aldehyde 
synthesis), 17 
Stetter reaction (Stetter 1,4-dicarbonyl 
synthesis), 88,616 
Stevens rearrangement, 608,618 
Stiles reagent, 850 
Stille carbonylative coupling, 622 
Stille coupling, 274,620 
Stille-Kelly reaction, 624 
Stille-Migata-Kosugi coupling, 320 
Stobbe condensation, 626 
Stork enarnine synthesis, 628 
Stork-Jung vinylsilane annulation, 556 
Stork-Wittig olefination, 630,640 
Strauss coupling, 128 
Strecker amino acid synthesis, 632 
Strecker degradation, 634 
Stryker’s reagent, 851 
Super hydride, 852 
Suzuki coupling, 274,636,721 
Suzuki-Miyaura coupling, 320 
Swern oxidation, 1 I ,  631, 638, 721, 744 
Takai coupling protocol, 640 
Takai reaction, 630,640 
Takuchi modification, 648 
Tamao-Fleming oxidation, 250 
Tamao-Ito coupling, 320 
Tamao-Kumada oxidation, 250 
Tandem Delepine-Eschweiler-Clark reaction, 
232 
Tandem Prins-Pinacol, 533 
Tandem Ugi-Knoevenagel reaction, 365 
TBAF, 853 
TBHP, 827,854 
TBTH, 733 
TEBA, 832,855,863 
TEBAC, 855 
Tebbe reagent, 496,642,856 
Tebbe reagent / olefination reaction, 496,642, 
856 
TED, 75 1 
TEMPO, 857 
Tetrabutylammonium bromide, 832 
Tetrabutylammonium fluoride, 853 
Tetrahydro furan, 848 
1,1,3,3-TetramethyIdisilazane, 858 
N,N,A”,N’-Tetramethylethylenediamine, 859 
2,2,6,6-Tetramethylpiperidin-l-oxyl, 857 
Tetra-n-propylamrnonium perruthenate, 862 
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Thiele-Winter reaction (acetoxylation) (Thiele 
reaction), 644 
Thexylborane, 788 
Thorpe reaction, 646 
Thorpe-Ziegler reaction, 4,646 
THP, 854 
Tiemann rearrangement, 80 
Tiffeneau-Demjanov reaction, 847 
Tiffeneau-Demjanov rearrangement, 584,648 
TIPSCI, 8 10 
Tischenko reaction, 650 
Title Page, 714 
TMEDA, 859 
TMSOTf, 860 
Tollens reaction, 130 
Toluene, 848 
Tosic acid, 836 
TPAP, 862 
TPP, 762 
trans- 1 -Methoxy-3-trimethylsiloxy- 1,3- 
butadiene, 753 
1,l-Triacetoxy-l,l-dihydro-l,2-benziodoxol- 
3(1H)-one, 763 
2,8,9-Trialkyl-2,5,8,9-tetraaza- 1 - 
phosphabicyclo[3.3.3]undecane, 865 
Triethylbenzylammonium bromide, 832 
Triethylenediamine, 75 1 
Trimethylsilyl trifluoromethanesulfonate, 860 
Trimethylsulfoxonium iodide, 743 
Tri-n-butylstannane, 733 
Triphenylmethyl Hydroperoxide, 854 
Triphenylphosphine, 762 
Triton-B, 863 
Trost’s TMM (trimethylenemethane) 
Cycloaddition (reaction), 629,652 
Tscherniac-Einhorn reaction, 654 
Tsuji-Trost reaction, 656 
Ueno-Stork cyclization, 658 
Ugi reaction (Passerini-Ugi reaction), 660 
Ullmann coupling reaction, 140, 571,662,664 
Ullmann ether synthesis, 664 
Ullmann-type reactions, 664 
Upjohn dihydroxylation protocol, 666 
Vedejs reagent, 864 
Vedjs Procedure, 540 
Verkade’s superbase, 127, 865 
Vilsmeier reagent, 669 
Vilsmeier-Haack reaction, 17,668 
1 -Vinyl-6-methoxy-3,4-dihydronaphthalene, 
752 
Vinylcyclopropane-Cyclopentene, 670 
Voight Amination /reaction, 37 
Vollhard-Erdmann cyclization, 307 
van Braun amide degradation, 635 
van Braun reaction, 672 
van Richter (cinnoline) synthesis, 3 15, 688 
van Richter reaction / rearrangement, 674 
Wacker oxidation reaction, 17, 676 
Wagner-Meerwein rearrangement, 8,446,678 
Wallach reaction, 232, 390 
Watanabe-Conlon transvinylation, 680 
Weiler modification of acetoacetic ester 
synthesis, 2 
Weinreb amide, 479,754,841,866 


