INDEX

Abbreviations
of protective Groups, xvii
of reagents, xxvi
Acetals and ketals
acyclic dithio, to protect carbonyl
groups, 477
acyclic monothio, to protect carbonyl
groups, 501
acyclic, 435
chiral, to protect carbonyl groups, 473
cyclic dithio, to protect carbonyl groups,
482
cyclic, 300, 424
cyclic, monothio, 503
cyclic, to protect carbonyl groups, 448
diseleno, to protect carbonyl groups, 505
dithio, to protect carbonyl groups, 477
monothio, to protect carbonyl groups,
501
Acetals, relative stability, 76, 306, 311, 313,
318, 320, 321, 322, 331, 344, 350,
438, 448, 445, 471, 502
N-Acetamide, to protect amines, 775

S-Acetamidomethyl thioether, to protect
thiols, 673
o-Acetamidophenyl boronate, to protect
diols, 365
Acetate ester
to protect alcohols, 223
to protect phenols, 411
N-Acetoacetamide, to protect amines, 788
Acetol ester, to protect acids, 568
Acetonide (Isopropylidene) ketal
to protect diols, 306
to protect catechols, 426
4-Acetoxy-2,2-dimethylbutyrate esters, to
protect alcohols, 267
N-2-Acetoxy-4-methoxybenzylamide, to
protect the amide-NH, 907
4-Acetoxybenzyl ethers, to protect
alcohols, 146
p-Acetoxybenzylidene acetal, to protect
diols, 339
N-(2-Acetoxyethyl) amine, 769
N-(2-Acetoxymethyl)benzamide, to protect
amines, 788
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N-3-Acetoxypropylamine, to protect
amines, 811
O-Acetyl cyanohydrin, to protect carbonyl
groups, 506
S-Acetyl thioester, to protect thiols, 682
S-Acetyl-, S-Carboxy-, and S-Cyanomethyl,
678
2-(4-Acetyl-2-nitrophenyl)ethyl ester, to
protect acids, 581
N-Acetylmethionine derivative to protect
amines, 789
2-(S-Acetylthio)ethyl ester, to protect
phosphates, 953
Acrolein acetal, to protect diols, 306
Acyl migration, 184, 199, 255
p-Acylaminobenzyl ethers, to protect
alcohols, 143
4-Acyloxybenzyl ester, to protect
phosphate groups, 968
1-Adamantoate esters, to protect alcohols,
254
1-Adamantyl carbamate
to protect amines, 736
to protect heterocyclic amines, 877
2-Adamantyl carbamate
to protect amines, 736
to protect heterocyclic amines, 877
1-Adamantyl carbonate, to protect phenols,
417
1-Adamantyl ester, to protect phosphates,
947
S-1-Adamantyl thioether, to protect thiols,
669
1-(1-Adamantyl)-1-methylethyl carbamate,
to protect amines, 737
1,2-adducts of Aldehydes and ketones, to
protect carbonyl groups, 521
N-Alkyl derivatives, to protect heterocyclic
amines, 879
Alkyl N,N,N’,N’"-Tetramethylphosphorodi-
amidate esters, to protect alcohols,
271
S-Alkyl thioether, to protect thiols, 651
2-Alkyl-1,3-oxazoline, to protect acids, 622
5-Alkyl-4-oxo-1,3-dioxolane, to protect
acids, 625
4-Alkyl-5-oxo0-1,3-oxazolidine, to protect
acids, 623
N-Alkylamines, to protect amines, 803

INDEX

Alkyldithio carbamate, to protect amines,
747
O-Alkyl-S-alkyl or -S-phenyl acetals and
ketals, to protect carbonyl groups,
501
Alkyne —CH, protection of, 927
Allyl carbamate, to protect amines, 740
Allyl carbonate
to protect alcohols, 287
to protect phenols, 418
Allyl ester
to protect acids, 590
to protect phosphates, 947
Allyl ether
to protect alcohols, 84
to protect phenols, 390
N-Allylamide, to protect the amide-NH,
895
N-Allylamine
to protect amines, 806
to protect heterocyclic amines, 880
2-(Allyloxy)phenylacetate esters, to protect
alcohols, 266
S-Allyloxycarbonylaminomethyl thioether,
to protect thiols, 676
Allylsulfonate esters, to protect alcohols,
272
Amidates, to protect phosphate groups,
983
Amide cleavage
assisted, 787, 779
induced by nitro group reduction, 787
induced by release of an alcohol, 788
Amide-NH, protection of, 894
Amides and hydrazides, to protect acids,
632
Amides
relative hydrolytic stability, 773, 896
to protect acids, 637
to protect amines, 773
to protect heterocyclic amines, 887
Amines, benzyl, relative rates of
hydrogenolysis, 815
Amines, bisprotection of, 789
Amino alcohols, protection of, 868
Amino groups, protection of, 696
Amino nitrile derivatives, to protect
carbonyl groups, 523
Amino thiol group, protection of, 695
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2-(2-Aminophenyl)acetaldehyde dimethyl
acetal amide, to protect acids, 640

t-Amyl carbamate, to protect amines, 770

Anilidate, to protect phosphate groups, 983

p-Anisidate, to protect phosphate groups,
984

N-Anisylsulfonamide, to protect amines,
859

9-Anthracene acetal, to protect diols, 343

N-9-Anthracenesulfonamide, to protect
amines, 863

Anthraquinon-2-ylmethyl carbonates, to
protect alcohols, 293

2-(9,10-Anthraquinonyl) methyl ester, to
protect phosphate groups, 969

9-Anthryl ethers, to protect alcohols, 160

9-Anthrylmethyl carbamate, to protect
amines, 760

9-Anthrylmethyl ester, to protect acids, 606

9-Anthrylmethyl ether, to protect phenols,
405

S-9-Anthrylmethyl thioether, to protect
thiols, 659

Aryl carbamates, to protect phenols, 419

N-Aryl derivatives, to protect heterocyclic
amines, 879

N-Arylamines, to protect amines, 803

2-(3-Arylpyrimidin-2-yl)ethyl ester, to
protect phosphates, 959

Assisted cleavage, 3, 787, see amide
cleavage

N-2-Azanorbornenylamine, to protect
amines, 812

Azides, to protect amines, 842

4-Azido-3-chlorobenzyl ethers, to protect
alcohols, 144

4-Azidobenzyl carbamate, to protect

amines, 761

p-Azidobenzyl ethers, to protect alcohols,
144

4-Azidobutyrate esters, to protect alcohols,
266

4-Azidomethoxybenzyl carbamate, to
protect amines, 761

4-Azidomethoxybenzyl ester, to protect
acids, 613

Azidomethyl ether, to protect phenols, 387

2-(Azidomethyl)benzoate esters, to protect
alcohols, 265
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(2-Azidomethyl)phenylacetate esters, to
protect alcohols, 266

p-Azobenzenecarboxamidomethyl ester, to
protect acids, 571

Benz[f]inden-3-ylmethyl carbamate, to
protect amines, 715
N-Benzamide to protect amines, 785
S-Benzamidomethyl thioether, to protect
thiols, 675
1,2-Benzenedimethanol ester, to protect
boronic acids, 644
N-Benzenesulfenamide, to protect amines,
848
N-Benzenesulfonamide
to protect amines, 855
to protect heterocyclic amines, 874
Benzisothiazolyl S,S-Dioxido ethers, to
protect alcohols, 165
5-Benzisoxazolylmethyl carbamate, to
protect amines, 762
5-Benzisoxazolylmethylene ester, to
protect phosphate groups, 969
Benzoate esters
to protect alcohols, 255
to protect phenols, 414
p-Polymer-Benzoate esters, to protect
alcohols, 271
1,3-Benzodithiolan-2-yl ethers, to protect
alcohols, 164
Benzoin ester, to protect phosphate groups,
980
Benzophenone ketal, to protect diols,
344
N-Benzothiazole-2-sulfonamide, to protect
amines, 865
S-Benzoyl thioester, to protect thiols,
682
Benzoylformate esters, to protect alcohols,
223
N-o-(Benzoyloxymethyl)benzamide, to
protect amines, 788
N-Benzoylphenylalanyl derivative, to
protect amines, 785
S-Benzyl- and S-4-Methoxybenzylsulfonium
salt, to protect sulfides, 693
Benzyl carbamate
to protect amines, 748
to protect heterocyclic amines, 875
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Benzyl carbonate
to protect alcohols, 291
to protect phenols, 419
Benzyl enol ether, to protect dicarbonyl
compounds, 530
Benzyl ester
substituted to protect acids, 603
to protect acids, 598
to protect phosphate groups, 966
Benzyl ethers
cleaved, 36
to protect alcohols, 102
to protect phenols, 396
relative rates of hydrogenolysis, 106, 147
substituted, relative cleavage rates, 120,
131,138, 140, 142, 145, 146, 151
O-Benzyl oxime derivatives, to protect
carbonyl groups, 520
benzyl phosphates, relative cleavage rates,
970
S-Benzyl thiocarbamate, to protect amines,
771
S-Benzyl thiocarbonate, to protect
alcohols, 298
S-Benzyl thioether, to protect thiols, 652
N-Benzylamide, to protect the amide-NH,
903
N-Benzylamine
to protect amines, 814
to protect heterocyclic amines, 881
4-Benzylaminophenyl ester, to protect
phosphate groups, 976
Benzyldimethylsilyl group, for alkyne-CH
protection, 931
N,O-Benzylidene acetal, to protect amino
alcohols, 914
Benzylidene acetal, to protect diols, 321
S,S-Benzylidene acetal, to protect dithiols,
692
N-Benzylidene derivative, to protect
amines, 829
2-[2-(Benzyloxy)ethyl]benzoate esters, to
protect alcohols, 269
3-(Benzyloxy)propylidene acetal, to
protect diols, 305
N-Benzyloxyamide, to protect the
amide-NH, 900
Benzyloxybutyrate esters, to protect
alcohols, 267

INDEX

S-Benzyloxycarbonate, to protect thiols,
685
N-Benzyloxycarbonylamide, to protect the
amide-NH, 911
Benzyloxymethyl ester, to protect acids, 566
Benzyloxymethyl (BOM) ether, see Beer of
the month
to protect alcohols, 41
to protect phenols, 385
S-Benzyloxymethyl thioether, to protect
thiols, 670, 672
N-Benzyloxymethylamide, to protect the
amide-NH, 898
N-Benzyloxymethylamine, to protect
heterocyclic amines, 886
N-Benzylsulfonamide
to protect amines, 853
for protection of the sulfononamide-NH,
917
Benzylsulfonate ester
to protect alcohols, 273
to protect phenols, 424
2-(Benzylsulfonyl)ethyl ester, to protect
phosphate groups, 961
2-(Benzylthio)ethyl ethers, to protect
alcohols, 81
S-Benzylthiomethyl thioether, to protect
thiols, 672
Biphenyldiisopropylsilyl group, for
alkyne-CH protection, 931
Biphenyldimethylsilyl group, for
alkyne-CH protection, 931
S-N-[[(p-Biphenylyl)isopropyloxy]-
carbonyl]-N-methyl-y-
aminothiobutyryl thioester, to
protect thiols, 684
2,4-Bis(1,1-dimethylpropyl)phenoxyacetate
esters, to protect alcohols, 271
Bis(2,2,2-trichloroethyl) acetals and ketals,
to protect carbonyl groups, 444
Bis(2-chloroethoxy)methyl ethers, to
protect alcohols, 53
0O-Bis(2-hydroxyethoxy)methyl ethers, to
protect alcohols, 59
4,5-Bis(2-nitro-4,5-dimethoxyphenyl)-1,
3-dioxolane, to protect carbonyl
groups, 476
Bis(2-nitrobenzyl) acetals and ketals, to
protect carbonyl groups, 445
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2,2-Bis(4"-nitrophenyl)ethyl carbamate, to
protect amines, 724
Bis(4-methoxyphenyl)-1"-pyrenylmethyl
ethers, to protect alcohols, 159
5-[3-Bis(4-methoxyphenyl) hydroxymethyl-
phenoxy]levulinate esters, to
protect alcohols, 250
S-Bis(4-methoxyphenyl)methyl thioether,
to protect thiols, 663
N-Bis(4-methoxyphenyl)methylamide, to
protect the amide-NH, 908
N-Bis(4-methoxyphenyl)methylamine, to
protect amines, 825
N-Bis(4-methoxyphenyl) phenylmethyl-
amide, to protect the amide-NH,
908, 909
N-Bis(4-methylphenyl)phenylmethylamide,
to protect the amide-NH, 909
N-Bis(4-methylsulfinylphenyl)methylamide,
to protect the amide-NH, 909
S-2,2-Bis(carboethoxy)ethyl thioether, to
protect thiols, 681
4,5-Bis(ethoxycarbonyl)-[1,3]-dioxolan-
2-yl ethers, to protect alcohols, 165
Bis(o-nitrophenyl)methyl ester, to protect
acids, 606
Bis(z-butyl)-1-pyrenylmethoxysilyl ethers,
to protect alcohols, 216
N-3,5-Bis(trifluoromethyl) phenylboronic
acid derivative, to protect amines,
838
N-2,5-Bis(triisopropylsiloxy)pyrrole, to
protect amines, 796
2,7-Bis(trimethylsilyl)fluorenylmethyl
carbamate, to protect amines, 713
N-Bis(trimethylsilyl)methylamide, to
protect the amide-NH, 910
4,5-Bisdimethylaminocarbonyl-1,
3-dioxolane, to protect carbonyl
groups, 475
Bisfluorous chain 3-aminopropionate
esters, to protect alcohols, 248
Bismethylenedioxy derivatives, to protect
dicarbonyl compounds, 532
2,2-Bistrifluoromethyl-4-alkyl-5-oxo-1,
3-oxazolidine, to protect acids, 624
N-BOC-4-Amino-2,2-dimethylbutyl ester,
to protect sulfonic acids, 645
BOC-ethylidene, to protect catechols, 426
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N-9-Borabicyclononyl derivative, to protect
amines, 837

N-Borane derivatives, to protect amines,
836

Borate, cyclic, to protect catechols, 428

Borates, to protect alcohols, 278

Boronates, cyclic, to protect diols, 363

Boronic acids, protection of, 643

Braun ortho ester, to protect acids, 630

4-[6-Bromo-7-hydroxycoumar-4-yl]-1,
3-dioxolane ketal, to protect
carbonyl groups, 470

6-Bromo-7-hydroxycoumarin-
2-ylmethylidene acetal, to protect
diols, 342

6-Bromo-7-hydroxycoumarin-4-ylmethyl
carbonates, to protect alcohols, 291

6-Bromo-7-hydroxycoumarin-4-ylmethyl
ester, to protect acids, 572

8-Bromo-7-hydroxyquinoline-2-ylmethyl
ester, to protect acids, 615

4-Bromobenzoate esters, to protect
alcohols, 263

p-Bromobenzyl carbamate, to protect
amines, 758

p-Bromobenzyl ester, to protect acids, 609

Bromoethyl carbonates, to protect alcohols,
282

2-Bromoethyl ether

to protect alcohols, 77
to protect phenols, 388

4-Bromomethyl-1,3-dioxolane, to protect
carbonyl groups, 467

p-Bromophenacyl ester, to protect acids, 569

4-Bromophenacyl ether, to protect phenols,
389

4-(4’-Bromophenacyloxy)phenyldiphenyl-
methyl ethers, to protect alcohols,
157

2-Bromophenyl ester, to protect phosphate
groups, 974

3-Bromotetrahydropyranyl ethers, to
protect alcohols, 69

But-2-ynylbisoxy carbamate, to protect
amines, 744

Butane-2,3-bisacetal, to protect diols, 350

3-Buten-1-yl ester, to protect acids, 593

4-(3-Butenyl)-1,3-dioxolane, to protect
carbonyl groups, 468
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N-Butenylamide, to protect the amide-NH,
915
S-t-Butoxycarbonate, to protect thiols, 685
S-N-(t-Butoxycarbonyl)-N-methyl-
8-aminothiobutyryl thioester, to
protect thiols, 684
N-t-Butoxycarbonylamide, to protect the
amide-NH, 910
t-Butoxydiphenylsilyl ethers, to protect
alcohols, 220
t-Butoxymethyl ethers, to protect alcohols,
47
N-t-Butoxymethylamine, to protect
heterocyclic amines, 886
i-Butyl enol ether, to protect dicarbonyl
compounds, 528
t-Butyl carbamate
to protect amines, 725
to protect heterocyclic amines, 876
-Butyl carbonates
to protect alcohols, 286
to protect phenols, 417
S-t-Butyl disulfide, to protect thiols, 688
-Butyl ester
to protect acids, 582
to protect phosphates, 947
t-Butyl ethers
to protect alcohols, 82
to protect phenols, 396
S-t-Butyl thioether, to protect thiols, 668
N-3-(4-t-Butyl-2,6-dinitrophenyl)-2,
2-dimethylpropionamide, to protect
amines, 788
N-t-Butylamide, to protect the amide-NH,
896
N-t-Butylamine, to protect amines, 806
N-(N'-t-Butylaminomethylene) derivative,
to protect amines, 831
2-(t-Butylcarbonyl)ethylidene acetal, to
protect diols, 304
3-(N-t-Butylcarboxamido)-1-propyl ester,
to protect phosphates, 953
N-t-Butyldimethylsiloxymethylamide, to
protect the amide-NH, 899
N-t-Butyldimethylsiloxymethylamine, to
protect heterocyclic amines, 886
t-Butyldimethylsilyl ester
to protect acids, 617
to protect phenols, 407

INDEX

t-Butyldimethylsilyl ethers, to protect
alcohols, 189
t-Butyldimethylsilyl group, for alkyne-CH
protection, 930
N-t-Butyldimethylsilylamide, to protect the
amide-NH, 901
N-t-Butyldimethylsilylamine, to protect
heterocyclic amines, 880
4-(z-Butyldimethylsilyloxy)benzylidene
acetal, to protect diols, 339
N-2-[(¢-Butyldiphenylsiloxy)methyl]benza-
mide, to protect amines, 788
t-Butyldiphenylsilyl ester
to protect acids, 618
to protect alcohols, 211
to protect phenols, 409
t-Butyldiphenylsilylethyl ether, to protect
phenols, 389
1-t-Butylethylidene ketal, to protect diols,
303
N-t-Butylidene derivative, to protect
amines, 831
t-Butylmethoxyphenylsilyl ethers, to
protect alcohols, 219
t-Butylmethylidene acetal, to protect diols,
303
N-t-Butylsulfonamide
for protection of the sulfononamide-NH,
916
to protect amines, 852
2-(t-Butylsulfonyl)ethyl ester, to protect
phosphate groups, 961
Butylthio enol ether, to protect dicarbonyl
compounds, 530
N-t-Butylthiomethylamide, to protect the
amide-NH, 897
Butynyl carbamate, to protect amines, 770

Camphor ketal, to protect diols, 345
Carbamates
cleaved by B-elimination, 763
cleaved by a 1,6-elimination, 761
to protect heterocyclic amines, 875
to protect alcohols, 298
to protect amino groups, 706
relative cleavage rates, 714, 715, 739,
758, 764
Carbon dioxide adduct, to protect
heterocyclic amines, 887
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Carbonates
cyclic, to protect catechols, 429
cyclic, to protect diols, 361
relative cleavage rates, 282, 284, 417, 419
to protect alcohols, 279
to protect phenols, 416
Carbonyl group, protection of, 431
o-Carborane, to protect carbonyl groups,
523
Carboxamidomethyl ester, to protect acids,
571
Carboxyl group, protection of, 533
Catechols, protection of, 424
Chiral ketones, to protect diols, 345
N-(5-Chloro-2-hydroxyphenyl) phenyl-
methylene derivative, to protect
amines, 831
4-Chloro-2-nitrobenzyl ester, to protect
phosphate groups, 968, 975
2-Chloro-3-indenylmethyl carbamate, to
protect amines, 715
1-[(2-Chloro-4-methyl)phenyl]-
4-methoxypiperidin-4-yl ethers, to
protect alcohols, 70
2-Chloro-4-triphenylmethylphenyl ester, to
protect phosphate groups, 975
5-Chloro-8-quinolyl ester, to protect
phosphate groups, 977
N-Chloroacetamide, to protect amines,
779
Chloroacetate esters, to protect alcohols,
239
2-[(2-Chloroacetoxy)ethyl]benzoate esters,
to protect alcohols, 269
2-(Chloroacetoxymethyl)benzoate esters,
to protect alcohols, 269
o-Chloroalkyl ester, to protect acids, 575
2-Chlorobenzoate esters, to protect
alcohols, 271
p-Chlorobenzyl carbamate, to protect
amines, 758
4-Chlorobenzyl ester, to protect phosphate
groups, 968
N-4-Chlorobutyramide, to protect amines,
788
Chlorodiphenylacetate esters, to protect
alcohols, 271
1-(2-Chloroethoxy)ethyl ethers, to protect
alcohols, 75
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N-(2-Chloroethoxy)methylamine, to
protect heterocyclic amines, 885

N-2-Chloroethyl amine, to protect
heterocyclic amines, 879

2-Chloroethyl carbamate, to protect
amines, 722

1-Chloroethyl carbamate, to protect
heterocyclic amines, 878

2-Chloroethyl ether, to protect phenols,
388

m-Chloro-p-acyloxybenzyl carbamate, to
protect amines, 762

p-Chlorophenoxyacetate esters, to protect
alcohols, 246

p-Chlorophenyl carbonates, to protect
alcohols, 289

2-Chlorophenyl ester, to protect phosphate

groups, 973

4-Chlorophenyl ester, to protect phosphate
groups, 974

p-Chlorophenyl ethers, to protect alcohols,
99

1-(4-Chlorophenyl)-4-methoxypiperidin-
4-yl ethers, to protect alcohols, 71

2-Chlorophenyldiphenylmethyl ester, to
protect acids, 603

N-5-Chlorosalicylidene derivative, to
protect amines, 831

Choline ester, to protect acids, 551

Cinnamyl carbamate, to protect amines,
743

Cinnamyl carbonates, to protect alcohols,
288

Cinnamyl ester, to protect acids, 593

Cinnamyl ethers, to protect alcohols, 98

N-Cinnamylamine, to protect amines, 809

Cis-[4-[[(-Methoxytrityl)sulfenyl]oxy]-
tetraydrofuran-3-ylJoxy carbonates,
to protect alcohols, 285

Cleavage of esters, assisted, 265

CO, adduct, to protect amino groups, 707

N-Copper chelates, to protect amines, 840

Crotonate esters, to protect alcohols, 254

18-Crown-6 derivative, to protect amines,
840

N-Cumylamide, to protect the amide-NH,
907

2-Cyano-1,1-dimethylethyl ester, to protect
phosphates, 957
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2-Cyano-1-phenylethyl carbonates, to
protect alcohols, 295
4-Cyano-2-butenyl ester, to protect
phosphates, 957
p-Cyanobenzyl carbamate, to protect
amines, 771
p-Cyanobenzyl ethers, to protect alcohols,
141
1-(2-Cyanoethoxy)ethyl ethers, to protect
alcohols, 80
2-Cyanoethoxymethyl ethers, to protect
alcohols, 53
2-Cyanoethyl ester
to protect acids, 582
to protect phosphates, 955
S-2-Cyanoethyl thioether, to protect thiols,
679
Cyanomethyl ester, to protect acids, 567
Cyanomethyl ether, to protect phenols,
388
N-Cyanomethylamide, to protect the
amide-NH, 899
N-Cyanomethylamine, to protect amines,
812
(3-Cyanopropyl)dimethylsilyl group, for
alkyne-CH protection, 930
Cyclic derivatives, to protect carbonyl
groups, 524
Cyclobutyl carbamate, to protect amines,
770
Cycloheptylidene ketal, to protect diols,
318
Cyclohex-2-enyl ether, to protect phenols,
394
Cyclohexane-1,2-diacetal, to protect diols,
351
trans-1,2-Cyclohexanediol ketal, to protect
carbonyl groups, 474
Cyclohexyl carbamate
to protect amines, 770
to protect heterocyclic amines, 878
Cyclohexyl ester
to protect acids, 590
to protect phosphates, 946
Cyclohexyl ether
to protect alcohols, 84
to protect phenols, 395
N-Cyclohexylidene derivative, to protect
amines, 831

INDEX

Cyclohexylidene ketal
to protect catechols, 427
to protect diols, 318
Cyclopentyl carbamate, to protect amines,
770
Cyclopentyl ester, to protect acids, 590
Cyclopentylidene ketal, to protect diols,
318
Cyclopropylmethyl carbamate, to protect
amines, 770
Cyclopropylmethyl ether, to protect
phenols, 390

2-Dansylethyl carbamate, to protect
amines, 765

2-Dansylethyl carbonates, to protect
alcohols, 293

p-Decyloxybenzyl carbamate, to protect
amines, 770

Desyl ester, to protect acids, 570

Di(2-pyridyl)methyl carbamate, to protect
amines, 771

Di-(p-anisyl)methylidene ketal, to protect
diols, 344

Di(p-methoxyphenyl)phenylmethyl ethers,
to protect alcohols, 156

Diacetyl acetals and ketals, to protect
carbonyl groups, 446

S,S"-Diacetyl thioacetal, to protect
carbonyl groups, 481

N-Dialkyl phosphoramide, to protect
amines, 845

2,2-Dialkyl-4,5-bis(2-nitrophenyl)-1,
3-dioxolane, to protect carbonyl
groups, 476

3,3-Dialkyl-6-(1-phenylvinyl)-1,2,
4-trioxane, to protect carbonyl
groups, 473

2,6-Dialkylphenyl ester, to protect acids,
596

Dialkylsilylene groups, to protect diols,
355

2,2’-Diaminobiphenyl derivative, to protect
phosphate groups, 984

1,1-Dianisyl-2,2,2-trichloroethyl ethers, to
protect alcohols, 80

N,N"-Diarylimidazolidine, to protect
carbonyl groups, 524

5-Dibenzosuberyl ester, to protect acids, 608
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5-Dibenzosuberyl ethers, to protect
alcohols, 152

S-5-Dibenzosuberyl thioether, to protect
thiols, 664

N-5-Dibenzosuberylamine, to protect
amines, 825

Dibenzyl acetals and ketals, to protect
carbonyl groups, 445

N-Dibenzyl phosphoramide, to protect
amines, 846

S,S’-Dibenzyl thioacetal, to protect
carbonyl groups, 477

N-(N',N’-Dibenzylaminomethylene)
derivative, to protect amines,
830

9-(2,7-Dibromo)fluorenylmethyl
carbamate, to protect amines, 714

5,5-Dibromo-1,3-dioxane, to protect
carbonyl groups, 453

o-(Dibromomethyl)benzoate esters, to
protect alcohols, 268

2,3-Dibromopropyl ester, to protect
phosphate groups, 965

S,S’-Dibutyl thioacetal, to protect carbonyl
groups, 477

4,5-Dicarbomethoxy-1,3-dioxolane, to
protect carbonyl groups, 475

Dicarbonyl Compounds, monoprotection
of, 528

2,2-Dichloro-1,1-difluoroethyl ether, to
protect phenols, 388

2,6-Dichloro-4-(1,1,3,3-tetramethylbutyl)
phenoxyacetate esters, to protect
alcohols, 271

2,6-Dichloro-4-methylphenoxyacetate
esters, to protect alcohols, 271

N-2,7-Dichloro-9-fluorenylmethylene
derivative, to protect amines, 833

N-Dichloroacetamide, to protect
heterocyclic amines, 888

Dichloroacetate esters, to protect alcohols,
242

2,4-Dichlorobenzyl carbamate, to protect
amines, 758

2,6-Dichlorobenzyl ether

to protect alcohols, 139
to protect phenols, 404

3,4-Dichlorobenzyl ether, to protect

phenols, 404
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2,4-Dichlorobenzyl ethers, to protect
alcohols, 139

2,4-Dichlorophenyl ester, to protect
phosphate groups, 974

2,5-Dichlorophenyl ester, to protect
phosphate groups, 974

2,6-Dichlorophenyl ester, to protect
phosphate groups, 974

N-Dichlorophthalimide, to protect amines,
793

2-(N,N-Dicyclohexylcarboxamido)ethyl
carbamate, to protect amines,
724

Dicyclopropylmethyl ester, to protect acids,
589

N-Dicyclopropylmethylamide, to protect
the amide-NH, 896

N-Diethoxymethylamide, to protect the
amide-NH, 915

N-Diethoxymethylamine, to protect
heterocyclic amines, 885

S,S8"-Diethyl thioacetal, to protect carbonyl
groups, 477

Diethylamine adduct, to protect carbonyl
groups, 521

3-(N,N-Diethylaminomethyl)anilidate, to
protect phosphate groups, 984

N-Diethylborinic acid derivative, to protect
amines, 837

Diethylisopropylsilyl ethers, to protect
alcohols, 187

N-(N’",N"-Diethylureidyl) derivative, to
protect heterocyclic amines, 887

2,2-Difluoro-1,3,2-oxazaborolidin-5-one, to
protect acids, 625

2,5-Difluorobenzoate esters, to protect
alcohols, 263

2,6-Difluorobenzyl ethers, to protect
alcohols, 140

N-Difluoroborinic acid derivative, to
protect amines, 838

2,3-Dihydro-1,3-benzothiazole, to protect
carbonyl groups, 525

1,5-Dihydro-3H-2,4-benzodioxepin, to
protect carbonyl groups, 472

1,5-Dihydro-3H-2,4-benzodithiepin, to
protect carbonyl groups, 500

5,6-Dihydrophenanthridinyl amide, to
protect acids, 639



1062

p-(Dihydroxyboryl)benzyl carbamate, to
protect amines, 762
Diisopropyl acetals and ketals, to protect
carbonyl groups, 444
N,N'-Diisopropyl hydrazide, to protect
acids, 642
Diisopropylmethyl carbamate, to protect
amines, 770
2,6-Diisopropylphenyl ester, to protect
acids, 596
Diisopropylsilylene Derivative, to protect
catechols, 428
o- and B-Diketones, selective protection
of, 528
4,4-Dimethoxy-3"-[N-(imidazolylethyl)-
carbamoyl]trityl ethers, to protect
alcohols, 158
4,4’-Dimethoxy-3"-[ N-(imidazolylmethyl)tri-
tyl ethers, to protect alcohols, 158
N-2,6-Dimethoxy-4-methylbenzene-
sulfonamide, to protect amines, 866
3,4-Dimethoxy-6-nitrobenzyl carbamate,
to protect amines, 767
3",5"-Dimethoxybenzoin carbamate, to
protect amines, 768
3’,5’-Dimethoxybenzoin ester, to protect
phosphate groups, 980
3",5"-Dimethoxybenzoinyl carbonates, to
protect alcohols, 296
3,5-Dimethoxybenzyl carbamate, to protect
amines, 767
3,4-Dimethoxybenzyl carbonates, to
protect alcohols, 293
2,6-Dimethoxybenzyl ester, to protect
acids, 611
2,6-Dimethoxybenzyl ethers, to protect
alcohols, 131
3,4-Dimethoxybenzyl ethers, to protect
alcohols, 130
[(3,4-Dimethoxybenzyl)oxy]methyl ethers,
to protect alcohols, 43
N-2.,4-Dimethoxybenzylamide, to protect
the amide-NH, 906
N-3,4-Dimethoxybenzylamide, to protect
the amide-NH, 906
N-2,4-Dimethoxybenzylamine, to protect
amines, 819
N-3,4-Dimethoxybenzylamine, to protect
heterocyclic amines, 882

INDEX

N-3,5-Dimethoxybenzylamine, to protect
heterocyclic amines, 882
2.,4-Dimethoxybenzylidene acetal, to
protect diols, 337
3,4-Dimethoxybenzylidene acetal, to
protect diols, 338
N-Dimethoxybenzylsulfonamide, for
protection of the sulfononamide-
NH, 917
2,2-Dimethoxycarbonylvinyl carbamate, to
protect amines, 770
1,2-Dimethoxyethylidene orthoester, to
protect diols, 349
4,5-Dimethoxymethyl-1,3-dioxolane, to
protect carbonyl groups, 475
Dimethoxymethylene orthoester, to protect
diols, 348
N-4-(4",8’-Dimethoxynaphthylmethyl)-
benzenesulfonamide, to protect
amines, 863
N-(1,3-Dimethy-2,4,6-(1H,3H,5H)-
trioxopyrimidine-5-ylideny)methyl
derivative, to protect amines, 834
Dimethyl acetals and ketals, to protect
carbonyl groups, 435
N,N-Dimethyl amide, to protect acids,
637
N,N’-Dimethyl hydrazide, to protect acids,
642
N,N-Dimethyl hydrazones, to protect
carbonyl groups, 509
S,S"-Dimethyl thioacetal, to protect
carbonyl groups, 477
2-[Dimethyl(2-naphthylmethyl)silyl]ethyl
carbonates, to protect alcohols,
284
N,N’-Dimethyl-(R,R)-1,2-diaminocyclo-
hexyl derivative, to protect
phosphate groups, 984
Dimethyl[1,1-dimethyl-3- (tetrahydro-
2H-pyran-2-yloxy)propylsilyl]
group, for alkyne-CH protection,
931
7,7-6-(1-Dimethyl)-1,2.,4-trioxepane, to
protect carbonyl groups, 472
trans-4,6-Dimethyl-1,3-dioxane, to protect
carbonyl groups, 474
4,5-Dimethyl-1,3-dioxolane, to protect
carbonyl groups, 474
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2,2-Dimethyl-2-(o-nitrophenyl)acetamide,
to protect amines, 788
1,1-Dimethyl-2,2,2-trichloroethyl
carbamate
to protect amines, 723
to protect heterocyclic amines, 878
1,1-Dimethyl-2,2,2-trichloroethyl
carbonates, to protect alcohols, 283
1,1-Dimethyl-2,2-dibromoethyl carbamate,
to protect amines, 723
4-{N-[1-(4,4-Dimethyl-2,
6-dioxocyclohexylidene)-3-
methylbutyl]amino}benzyl ester, to
protect acids, 613
N-1-(4,4-Dimethyl-2,6-dioxocyclohexyl-
idene)ethyl derivative, to protect
amines, 833
1,1-Dimethyl-2-cyanoethyl carbamate, to
protect amines, 765
1,1-Dimethyl-2-haloethyl carbamate, to
protect amines, 722
1,1-Dimethyl-3-(N,N-dimethylcarbox-
amido)propyl carbamate, to protect
amines, 770
N-(5,5-Dimethyl-3-oxo-1-cyclohexenyl)
derivative, to protect amines, 833
2.,4-Dimethyl-3-pentyl ester, to protect
acids, 589
2,2-Dimethyl-4-alkyl-2-sila-5-oxo0-1,3-
oxazolidine, to protect acids, 624
N-2,6-Dimethyl-4-
methoxybenzenesulfonamide, to
protect amines, 866
2,2-Dimethyl-4-pentenoate esters, to
protect alcohols, 267
2-(Dimethylamino)-5-nitrophenyl ester, to
protect acids, 598
N-(N’,N'-Dimethylamino)amine to protect
heterocyclic amines, 884
p-(N,N-Dimethylamino)anilidate, to
protect phosphate groups, 983
o-(N,N-Dimethylamino)benzylidene
derivative, to protect diols, 349
4-(Dimethylamino)carbonylbenzyl ether,
to protect phenols, 404
1-(N,N-Dimethylamino)ethylidene
derivative, to protect diols, 349
N-Dimethylaminomethylamine, to protect
heterocyclic amines, 887
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N-(N',N’-Dimethylaminomethylene)
derivative, to protect amines, 830
2,4-Dimethylbenzyl ether, to protect
phenols, 402
0-(N,N-Dimethylcarboxamido)benzyl
carbamate, to protect amines, 770
N,N’-Dimethylimidazolidine, to protect
carbonyl groups, 524
Dimethylisopropylsilyl ethers, to protect
alcohols, 187
N-2,3-Dimethylmalimide, to protect
amines, 796
2,4-Dimethylpent-3-yl carbamate, to
protect heterocyclic amines, 878
2,4-Dimethylpent-3-yl carbonate, to protect
phenols, 417
2,5-Dimethylphenacyl ester
to protect acids, 570
to protect sulfonic acids, 646
2,6-Dimethylphenyl ester
to protect acids, 596
to protect phosphate groups, 973
S-(Dimethylphosphino)thioyl ester, to
protect thiols, 694
Dimethylphosphinothioyl ester
to protect alcohols, 279
to protect phenols, 420
Dimethylphosphinyl ester, to protect
phenols, 420
1,1-Dimethylpropynyl carbamate, to protect
amines, 770
N-2,5-Dimethylpyrrole, to protect amines,
796
N,N-Dimethylsulfonamide, to protect
heterocyclic amines, 872
Dimethylthexylsilyl ethers, to protect
alcohols, 188
Dimethylthiocarbamate, to protect
alcohols, 298
(Dimethylthiocarbamoyl)thio group, to
protect phosphate groups, 985
N-1,1-Dimethylthiomethylene derivative, to
protect amines, 828
2,4-Dimethylthiophenyl carbamate, to
protect amines, 767
N-Dimethylthiophosphinamide, to protect
amines, 845
2,7-Dimethylxanthen-9-ylidene ketal, to
protect diols, 344
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N-2.4-Dinitrobenzenesulfenamide, to
protect amines, 849, 861
p.p-Dinitrobenzhydryl ethers, to protect
alcohols, 152
2,4-Dinitrobenzyl ester, to protect
phosphate groups, 968
3,5-Dinitrophenyl ester, to protect
phosphate groups, 982
2,4-Dinitrophenyl ethers, to protect
alcohols, 101
2,4-Dinitrophenyl hydrazones, to protect
carbonyl groups, 512
S-2.4-Dinitrophenyl thioether, to protect
thiols, 667
N-2,4-Dinitrophenylamine
to protect amines, 812
to protect heterocyclic amines, 883
2,4-Dinitrophenylsulfenate esters, to
protect alcohols, 277
§-2-(2,4-Dinitrophenyl)ethyl thioether, to
protect thiols, 678
2-(2,4-Dinitrophenylsulfonyl)ethyl
carbamate, to protect amines, 764
1,2- and 1,3-Diols
protection of, 299
monoprotection, 171, 172, 173, 174, 179,
192, 221, 212, 225, 226, 256, 257,
258, 259, 273, 274, 286, 287, 370
1,4-Dioxan-2-yl ethers, to protect alcohols,
72
1,3-Dioxanes, to protect carbonyl groups,
449
Dioxanone, to protect acids, 627
1,3-Dioxapane, to protect carbonyl groups,
471
1,3,5-Dioxazine, to protect amines, 799
2-(9,10-Dioxo)anthrylmethyl ester, to
protect acids, 607
N-3-(3’,6"-Dioxo-2"4",5"-
trimethylcyclohexa-1',4"-diene)-3,
3-dimethylpropionamide, to protect
amines, 788
1,1-Dioxobenzo[b]thiophene-2-ylmethyl
carbamate, to protect amines,
715
1,3-Dioxolanes, to protect carbonyl groups,
454
S,S’-Dipentyl thioacetal, to protect
carbonyl groups, 477

INDEX

N-Diphenyl phosphinamide, to protect
amines, 844
Diphenyl phosphoramide, to protect
amines, 846
S,S’-Diphenyl thioacetal, to protect
carbonyl groups, 477
(4R,5R)-Diphenyl-1,3-dioxolane, to protect
carbonyl groups, 473
1,3-Diphenyl-1,3-propanediol ester, to
protect boronic acids, 644
4,5-Diphenyl-3-oxazolin-2-one, to protect
amines, 790
S-Diphenyl-4-pyridylmethyl thioether, to
protect thiols, 666
N-(Diphenyl-4-pyridylmethyl)amine, to
protect heterocyclic amines, 884
Diphenylacetate esters, to protect alcohols,
247
N-Diphenylborinic acid derivative, to
protect amines, 837
N-2,3-Diphenylmalimide, to protect
amines, 795
Diphenylmethyl carbamate, to protect
amines, 761
Diphenylmethyl ester
to protect acids, 604
to protect phosphate groups, 970
Diphenylmethyl ethers, to protect alcohols,
150
Diphenylmethyl semicarbazone, to protect
carbonyl groups, 514
S-Diphenylmethyl thioether, to protect
thiols, 662
N-Diphenylmethylamide, to protect the
amide-NH, 909
N-Diphenylmethylamine
to protect amines, 824
to protect heterocyclic amines, 884
N-Diphenylmethylene derivative, to protect
amines, 830
Diphenylmethylene ketal, to protect
catechols, 427
Diphenylmethylsilyl ethers, to protect
alcohols, 216
N-Diphenylmethylsulfonamide, for
protection of the sulfononamide-NH,
916
2-(Diphenylphosphino)ethyl ester, to
protect acids, 580
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S-(Diphenylphosphino)thioyl ester, to
protect thiols, 694

Diphenylphosphinothioyl ester, to protect
phenols, 420

N-Diphenylsilyldiethylene group, to protect
amines, 798

N-Diphenylthiophosphinamide

to protect amines, 845
to protect heterocyclic amines, 888

S,S"-Dipropyl thioacetal, to protect
carbonyl groups, 477

Dispiroketals, to protect diols, 352

Disulfides, to protect thiols, 687

2,7-Di-t-butyl-[9-(10,10-dioxo-10,10,10,
10-tetrahydrothioxanthyl)methyl
carbamate, to protect amines, 716

2,6-Di-#-butyl-4-methoxyphenyl ester, to
protect acids, 597

2,6-Di-#-butyl-4-methylphenyl ester, to
protect acids, 597

2,6-Di-t-butyl-9-fluorenylmethyl
carbamate, to protect amines, 713

3,5-Di-t-Butylbenzyl carbamate, to protect
amines, 756

Di-z-butylmethylsilyl ester, to protect acids,
619

Di-z-butylmethylsilyl ethers, to protect
alcohols, 217

1-(3,5-Di-#-butylphenyl)-1-methylethyl
carbamate, to protect amines, 738

Di-z-butylsilylene group, to protect diols,
353

1,3-Dithiane, to protect carbonyl groups,
482

[2-(1,3-Dithianyl)Jmethyl carbamate, to
protect amines, 765

1,3-Dithianyl-2-methyl ester, to protect
acids, 578

N-Dithiasuccinimide, to protect amines,
795

(N"-Dithiobenzyloxycarbonylamino)aceta
mide, to protect amines, 789

Dithioethanol derivative, to protect
phosphate groups, 960

1,3-Dithiane, to protect carbonyl groups,
482

1,3-Dithiolane, to protect carbonyl groups,
482

Dithiols, protection of, 692
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Electrolytic cleavage
allyl ether, 92, 392
allyl phosphate, 948
benzamide, 786
benzoate, 259
benzyl carbamate, 753
benzyl carbonate, 292
benzyl ether, 110, 114
benzyl thioether, 653
4-benzylaminophenyl, 976
benzylidene acetal, 323
benzyloxythio carbonate, 685
cinnamyl carbamate, 743
cinnamyl carbonate, 288
cinnamyl ether, 98
p-cyanobenzyl ether, 141
2,2-dimethyl-2-(o-nitrophenyl)acetamide,

788

diphenylmethyl ester, 605
diphenylmethyl ether, 150
dithiolanes and dithianes, 494
4-ethoxy-1-naphthyl carbonate, 290
2-haloethyl esters, 574
N-hydroxypiperidinyl carbonate, 747
p-methoxybenzyl ethers, 123
p-methoxybenzyl thioether, 655
p-methoxyphenyl ether, 100
N-4-methoxyphenylamide, 902
p-methoxyphenylamine, 813
methylthiomethyl (MTM) ether, 39
nitrobenzenesulfonamide, 861
p-nitrobenzyl carbamate, 758
p-nitrobenzyl carbonate, 292
p-nitrobenzyl ester, 609
p-nitrobenzyl ether, 136
4-(4-nitrophenyl)-1,3-dioxolane, 469
phenyl thioether, 667
4-phenyl-1,3-dioxolane, 468
9-(9-phenyl-10-oxo)anthryl ether, 161
picolinamide, 784
picolyl ether, 148
4-picolyl ether, 405
2-picolyl N-oxide thioether, 659
4-picolyl thioether, 658
propargyl ester, 594
propargyl ether, 394
pyridine-2-sulfonamide, 864
thioesters, 621
p-toluenesulfonamide, 856, 875
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Electrolytic cleavage (continued)
N-toluenesulfonylamide, 913
tosylate, 432
tribromoethyl phosphate, 965
2,2,2-trichloroethoxythio carbonate, 685
2,2,2-trichloroethyl carbonate, 282
trichloroethyl ester, 573
trichloroethyl phosphate, 963, 942
trityl ether, 154
trityl thioether, 665
Electrolytic formation
MOM ether, 32
methyl carbamate, 708
Enamine
to protect amines, 833
to protect carbonyl groups, 526
to protect dicarbonyl compounds, 528, 529
Enol Acetates, to protect dicarbonyl
compounds, 528
Enol ethers
to protect carbonyl groups, 526
to protect dicarbonyl compounds, 528
Enolate anions, to protect carbonyl groups,
526
Enzymatic cleavage
acetamide, 777
acetates, 232, 233, 412
N-benzoylphenylalanyl amide, 785
benzyl carbamate, 753
benzyl ester, 601
benzyl ether, 112
t-butyl ester, 586
chloroacetate, 241
cyclic carbonate, 362
esters, 551
ethyl carbonate, 281
4-hydroxphenylaminocarbonyl
derivative, 722
levulinate, 249
methyl esters, 551, 552, 558, 559
methyl ether, 379
methylthiomethyl ester, 564
phenylacetamide, 783
phenylacetamidomethyl thioether, 677
phenylacetate, 247
4-phenylacetoxybenzyl carbamate, 761
phenylacetoxymethyl ester, 567
phenylhydrazide, 641
3-phenylpropanamide, 784

INDEX

3-phenylpropionate, 247
pivaloate, 252, 253
trichloroethyl carbamate, 718
Enzymatic protection, of alcohols, 227,
228, 229, 291, 411, 740
Esters
activated, to protect acids, 620
assisted cleavage, 265
cyclic, to protect catechols, 428
general cleavage of, 543
general preparation of, 538
miscellaneous, to protect alcohols, 271
relative cleavage rates, 240, 264, 537,
581, 589, 603, 612,
of methoxyacetate, 245,
of phenoxyacetate, 246,
of 4-methoxycrotonate, 254
to protect alcohols, 222
to protect phenols, 410
to protect the carboxyl group, 538
Ethers, relative cleavage rates, 213, 260,
402, 404
Ethers, to protect alcohols, 24
Ethers, to protect phenols, 370
N-(1-Ethoxy)ethylamine, to protect
heterocyclic amines, 879
4-Ethoxy-1-naphthyl carbonates, to protect
alcohols, 290
Ethoxycarbonyl group, to protect
phosphate groups, 985
N-Ethoxycarbonylamide, to protect the
amide-NH, 912
O-1-Ethoxyethyl cyanohydrin, to protect
carbonyl groups, 508
1-Ethoxyethyl ether
to protect alcohols, 74
to protect phenols, 389
S-1-Ethoxyethyl thioether, to protect thiols,
671
1-Ethoxyethylidine orthoester, to protect
diols, 348
Ethoxymethylene orthoester, to protect
diols, 346
Ethyl boronate, to protect diols, 364
Ethyl carbamate, to protect amines, 708
Ethyl carbonates, to protect alcohols, 281
S-Ethyl disulfide, to protect thiols, 688
Ethyl ester, to protect phosphates, 946
Ethyl ethers, Substituted, 74
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Ethyl orthoformate, to protect catechols, 428

S-(N-Ethyl) carbamate, to protect thiols, 687

Ethyl enol ether, to protect dicarbonyl
compounds, 528

Ethylene glycol derivative, to protect
phosphates, 949

1,2-Ethylene-3,3-bis(4'4"-dimethoxytrityl)
ether, to protect diols, 360

4.4-(Ethylenedithio)pentanoate esters, to
protect alcohols, 249

Ethylidene acetal, to protect diols, 302, 89

S-Ferrocenylmethyl thioether, to protect
thiols, 662
N-Ferrocenylmethylamine, to protect
amines, 823
9-Fluorenecarboxylate ester, to protect
phenols, 416
Fluorenyl-9-methyl ester, to protect
phosphate groups, 968
9-Fluorenylmethyl carbamate, to protect
amines, 711
9-Fluorenylmethyl carbonates, to protect
alcohols, 281
9-Fluorenylmethyl ester, to protect acids,
561
S-9-Fluorenylmethyl thioether, to protect
thiols, 660, 686
Fluorescent derivatives
bis(z-butyl)-1-pyrenylmethoxysilyl ether,
218
bis(4-methoxyphenyl)-1"-pyrenylmethyl
ether, 159
1-pyrenyl ether, 150
1-(2-Fluorophenyl)-4-methoxypiperidin-
4-yl ethers, to protect alcohols, 70
Fluorous protective groups
benzyl carbamate, to protect amines, 759
benzyl ethers, to protect alcohols, 141
t-butyl carbamate, to protect amines, 735
derivatives, 68, 101, 141, 221, 248, 273,
406, 469, 597, 604, 735, 759
4-fluorous-1,3-dioxolane, to protect
carbonyl groups, 469
4-fluorousalkoxybenzyl ethers, to protect
alcohols, 141
silyl ethers, to protect alcohols, 221
tetrahydropyranyl ethers, to protect
alcohols, 68
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N-Formamide
to protect amines, 774
to protect heterocyclic amines,
887
Formate ester
to protect alcohols, 222
to protect phenols, 410
2-Formylbenzenesulfonate ester
to protect alcohols, 268
to protect phenols, 423
N,0-Formylidene acetal, to protect amino
alcohols, 915
2-(N-Formyl-N-methyl)aminoethyl ester,
to protect phosphates, 954
2-Furanylmethyl carbamate, to protect
amines, 771

Guaiacolmethyl ethers, to protect alcohols,
46

p-Halobenzyl ethers, to protect alcohols,
138

2-Haloethyl ester, to protect acids, 574

Heptafluoro-p-tolyl ether, to protect
phenols, 406

2,3,4,4’4",5,6-Heptafluorotriphenylmethyl
ester, to protect acids, 604

Heptyl ester, to protect acids, 551

Heterocycles, protection of, 872

Hexadienyl carbamate, to protect amines,
744

Hexafluoro-2-butyl ester, to protect
phosphates, 949

1,1,1,3,3,3-Hexafluoro-2-phenylisopropyl
ethers, to protect alcohols, 80

1,1,1,3,3,3-Hexafluoro-2-propyl ester, to
protect phosphate groups, 965

Himastatin, synthesis of, 5

Historical development of protective
groups, 2

Hydrazides, to protect acids, 641

Hydrazones, subsituted, to protect carbonyl
groups, 509

S-o0- or p-Hydroxy- or Acetoxybenzyl
thioether, to protect thiols, 657

N-4-Hydroxy-2-methyl-3(2H)-
isothiazolone 1,1-dioxide
derivative, for protection of the
sulfononamide-NH, 918



1068

1-[2-(2-Hydroxyalkyl) phenyl]ethanone
ester, to protect acids, 582
2-Hydroxybenzenethiols, protection of, 430
N-2-Hydroxybenzylamine, to protect
amines, 820
2-Hydroxyethyl ethers, to protect alcohols,
76
Hydroxymethyl group, for alkyne-CH
protection, 932
N-Hydroxymethylamine, to protect
heterocyclic amines, 8§84
4-Hydroxyphenacyl ester, to protect
phosphate groups, 981
S-p-Hydroxyphenacyl thioether, to protect
thiols, 682
N-3-(p-Hydroxyphenyl)propionamide, to
protect amines, 789
4-Hydroxyphenylaminocarbonyl
derivative, to protect amines, 772
N-Hydroxypiperidinyl carbamate, to
protect amines, 747
2-(2-Hydroxypropyl) group, for alkyne-CH
protection, 932
(2-Hydroxystyryl)diisopropylsilyl ethers,
to protect alcohols, 219
(2-Hydroxystyryl)dimethylsilyl ethers, to
protect alcohols, 219
N-o-Hydroxy-trans-cinnamide, to protect
amines, 788
3-Hydroxytryptaminocarbonyl derivative,
to protect amines, 772

Imine derivatives
to protect carbonyl groups, 526
to protect amines, 828
Iminotriphenylphosphorane derivative, to
protect amines, 846
2-lodobenzoate esters, to protect alcohols,
267
2-lodoethyl carbamate, to protect amines,
770
Isobornyl carbamate, to protect amines,
770
S-Isobutoxymethyl thioether, to protect
thiols, 670
Isobutyl carbamate, to protect amines, 770
Isobutyl carbonates, to protect alcohols,
285
Isobutyl ester, to protect sulfonic acids, 645

INDEX

Isobutyrate esters, to protect alcohols,
271

Isonicotinyl carbamate, to protect amines,
770

Isopropyl ester

to protect phosphates, 946
to protect sulfonic acids, 646

Isopropyl ether, to protect phenols, 394

N-(1-Isopropyl-4-nitro-2-oxo-3-pyrrolin-3-yl
derivative, to protect amines, 835

1-Isopropylallyl carbamate, to protect
amines, 743

N,N'-Isopropylidene derivative, to protect
diamines, 831

N,O-Isopropylidene ketal, to protect amino
alcohols, 914

S,S-Isopropylidene ketal, to protect
dithiols, 692

2-[N-Isopropyl-N-(4-methoxybenzoy
I)amino]ethyl ester, to protect
phosphates, 955

2-(N-Isopropyl-N-anisoylamino)ethyl
ester, to protect phosphates, 954

B-Ketoesters, transesterification of, 548
Konigs-Knorr reaction, 81, 101

Levulinate ester, to protect phenols,
413

6-(Levulinyloxymethyl)3-methoxy-2- and
4-nitrobenzoate esters, to protect
alcohols, 267

Lithium diisopropylamide, to protect
carbonyl groups, 526

Menthone ketal, to protect diols, 345
Menthoxymethyl ethers, to protect
alcohols, 58
2-Mercaptoethanol derivative, to protect
phosphates, 949
Mesitylene acetal, to protect diols, 341
N-Mesitylenesulfonamide, to protect
heterocyclic amines, 874
N-Metal derivatives, to protect amines,
836
Methallyl ester, to protect acids, 591
N-Methanesulfonamide
to protect amines, 851
to protect heterocyclic amines, 873
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Methanesulfonate (mesylate) esters
to protect alcohols, 272
to protect phenols, 421
N-2-Methoxy-1-naphthylamide, to protect
the amide-NH, 903
6-Methoxy-2-(4-methylphenyl)-4-
quinolinemethyl ethers, to protect
alcohols, 149
N-(1-Methoxy-2,2-dimethylpropyl)amide,
to protect the amide-NH, 916
N-3-Methoxy-4-t-butylbenzenesulfonamide, N-Methoxybenzylsulfonamide, for
to protect amines, 866 protection of the sulfononamide-NH,
2-Methoxy-5-nitrophenyl ester, to protect 917
phosphate groups, 975 O-Methoxycarbonyl cyanohydrin, to
Methoxyacetate esters, to protect alcohols, protect carbonyl groups, 506
245 o-(Methoxycarbonyl)benzoate esters, to
N-Methoxyamide, to protect the amide- protect alcohols, 271
NH, 900 2-(Methoxycarbonyl)ethylidene acetal, to
N-4-Methoxybenzenesulfonamide, to protect diols, 304
protect amines, 866 N-[(E)-(2-Methoxycarbonyl)vinyl]amide,
p-Methoxybenzyl carbamate, to protect to protect the amide-NH, 915
amines, 756 N-Methoxycarbonylamide, to protect the
p-Methoxybenzyl carbonates, to protect amide-NH, 912
alcohols, 293 N-7-Methoxycoumar-4-ylmethylamine, to
p-Methoxybenzyl ester protect amines, 824
to protect acids, 610 4-Methoxycrotonate esters, to protect
to protect phosphate groups, 967 alcohols, 254
4-Methoxybenzyl ether, 121 1-Methoxycyclohexyl ethers, to protect
cleaved, 36 alcohols, 69
to protect phenols, 402 4-Methoxydiphenylmethyl ethers, to
to protect alcohols, 121 protect alcohols, 151
over oxidation, 124, 125 (Methoxyethoxy)ethyl ester, to protect
rearangement, 130 acids, 552

N-p-Methoxybenzylidene derivative, to
protect amines, 829

o-Methoxybenzylidene orthoester, to
protect diols, 349

2-[2-(4-Methoxybenzyloxy)ethyl]benzoate
esters, to protect alcohols, 269

S-p-Methoxybenzyloxycarbonate, to
protect thiols, 686

p-Methoxybenzyloxymethyl ethers, to
protect alcohols, 43

S-p-Methoxybenzyl thioether, to protect
thiols, 654
N-4-Methoxybenzylamide, to protect the
amide-NH, 905
N-4-Methoxybenzylamine, to protect
amines, 818
N-p-Methoxybenzylamine, to protect
heterocyclic amines, 882
N-3-Methoxybenzylamine, to protect
heterocyclic amines, 882

N,O-Methoxybenzylidene acetal, to protect

amino alcohols, 914
p-Methoxybenzylidene acetal, to protect
diols, 331
S,S’-p-Methoxybenzylidene acetal, to
protect dithiols, 692

2-Methoxyethoxymethyl (MEM) ether
from THP ether, 63
from MTM ether, 39
to protect alcohols, 34
cleaved, 34-36, 49
to protect phenols, 385
to protect dicarbonyl compounds,
528
relative stability to guiacolmethyl ether,
46
Methoxyethoxymethyl ester, to protect
acids, 552, 563
1-Methoxyethylidene orthoester, to protect
diols, 348
S-2-Methoxyisobutyryl thioester, to protect
thiols, 683



1070

N-4-(Methoxymethoxy)phenylamide, to
protect the amide-NH, 903
Methoxymethyl carbonates, to protect
alcohols, 280
Methoxymethyl ester, to protect acids,
562
Methoxymethyl (MOM) ether
cleavage, 49-51, 55, 62
conversion to a 1,3-dioxolane, 33
from an ortho ester, 31
from menthyloxymethyl ether, 58
mono MOM from a diol, 30
to protect alcohols, 30
to protect dicarbonyl compounds, 528
to protect phenols, 382
relative cleavage rates, 34;
S-Methoxymethyl thioether, to protect
thiols, 669
S-(N-Methoxymethyl) carbamate, to
protect thiols, 687
N-Methoxymethylamide, to protect the
amide-NH, 897
N-Methoxymethylamine
to protect amines, 811
to protect heterocyclic amines, 885
Methoxymethylene orthoester, to protect
diols, 346
N-Methoxy-N-methylamine adduct, to
protect carbonyl groups, 521
4-Methoxyphenacyl carbamate, to protect
amines, 768
p-Methoxyphenacyl ester
to protect acids, 570
to protect phosphate groups, 981
(4-Methoxyphenoxy)methyl ethers, to
protect alcohols, 45
p-Methoxyphenyl ethers, to protect
alcohols, 100
4-(4-Methoxyphenyl)-1,3-dioxolane, to
protect carbonyl groups, 468
1-(4-Methoxyphenyl)-2-methylpropane-1,
2-diol ester, to protect boronic
acids, 644
N-(4-Methoxyphenyl)diphenylmethylamine,
to protect amines, 827
(p-Methoxyphenyl)ethyl ester, to protect
acids, 580
1-(4-Methoxyphenyl)ethylidene acetal, to
protect diols, 337

INDEX

N-(4-Methoxyphenyl)hydracrylamide
derivatives to protect phosphates,
957
N-4-Methoxyphenylamide, to protect the
amide-NH, 902
o- or p-Methoxyphenylamine, to protect
amines, 813
p-(p"-Methoxyphenylazo)benzyl
carbamate, to protect amines, 770
p-Methoxyphenyldiphenylmethyl ethers, to
protect alcohols, 156
N-4-Methoxyphenylsulfonamide
to protect amines, 917
to protect heterocyclic amines, 874
Methoxy-substituted benzyl ethers, 120
4-Methoxytetrahydropyranyl ethers, to
protect alcohols, 69
4-Methoxytetrahydrothiopyranyl ethers, to
protect alcohols, 69
4-Methoxytetrahydrothiopyranyl S,
S-Dioxido ethers, to protect
alcohols, 70
S-4-Methoxytriphenylmethyl thioether, to
protect thiols, 665
2-{{[(4-Methoxytrityl)thio]methylamino}-
methyl}benzoate esters, to protect
alcohols, 266
2-{[(4-Methoxytritylthio) oxy]methyl } ben-
zoate esters, to protect alcohols, 266
Methyl boronate, to protect diols, 364
Methyl carbamate, to protect amines, 708
Methyl carbonate, to protect phenols, 416
Methyl carbonates, to protect alcohols, 279
Methyl dithiocarbonate carbonates, to
protect alcohols, 296
Methyl enol ether, to protect dicarbonyl
compounds, 528
Methyl ester
to protect acids, 553, 561
to protect phosphates, 944
Methyl ether
from a MOM ether, 27
to protect alcohols, 25-30
to protect phenols, 370
O-Methyl oxime derivatives, to protect
carbonyl groups, 519
2-{[Methyl(tritylthio)amino]methyl}ben-
zoate esters, to protect alcohols,
266



INDEX

1-Methyl-1-(3,5-dimethoxyphenyl)ethyl
carbamate, to protect amines, 767
1-Methyl-1-(4-biphenylyl)ethyl carbamate,
to protect amines, 737
1-Methyl-1-(4"-pyridyl)ethyl carbamate, to
protect amines, 770
1-Methyl-1-(p-phenylazophenyl)ethyl
carbamate, to protect amines, 770
1-Methyl-1-(triphenylphosphonio)ethyl
carbamate, to protect amines, 765
4-Methyl-1,2,4-triazoline-3,5-dione, to
protect heterocyclic amines, 888
4-Methyl-1,3-dioxolanyl enol acetate, to
protect dicarbonyl compounds, 529
1-Methyl-1"-cyclopropylmethyl ethers, to
protect alcohols, 84
1-Methyl-1-benzyloxy-2-fluoroethyl ethers,
to protect alcohols, 79
1-Methyl-1-benzyloxyethyl ethers, to
protect alcohols, 78
1-Methyl-1-cyclopropylmethyl carbamate,
to protect amines, 770
1-Methyl-1-methoxyethyl ethers, to protect
alcohols, 77
1-Methyl-1-phenoxyethyl ethers, to protect
alcohols, 79
1-Methyl-1-phenylethyl carbamate, to
protect amines, 771
1-Methyl-1-phenylethyl ester, to protect
acids, 580
1-Methyl-2-(1"-hydroxyalkyl)imidazole, to
protect carbonyl groups, 522
1-Methyl-2-(2-hydroxyphenyl)imidazole
derivative, to protect phosphate
groups, 976
N-2-Methyl-2-(o-nitrophenoxy)propion-
amide, to protect amines, 788
N-2-Methyl-2- (o-phenylazophenoxy)propion-
amide, to protect amines, 788
(E)-2-Methyl-2-butenoate (Tigloate) esters,
to protect alcohols, 271
3-Methyl-2-picolyl N-oxido ethers, to
protect alcohols, 148
(2-Methyl-2-trimethylsilyl)ethyl ester, to
protect acids, 577
N-3-Methyl-3-nitrobutyramide, to protect
amines, 788
3-Methyl-3-pentyl ester, to protect acids,
588
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Methylaluminum bis(2,6-di-#-butyl-
4-methylphenoxide) complex, to
protect carbonyl groups, 527

N-Methylamide, to protect the amide-NH,
894

N-Methylamine, to protect amines, 803

3-Methylbut-2-enyl ester, to protect acids,
592

2-Methylbut-3-en-2-yl ester, to protect
acids, 592

a-Methylcinnamyl ester, to protect acids,
593

1-Methylcyclobutyl carbamate, to protect
amines, 770

1-Methylcyclohexyl carbamate, to protect
amines, 770

2-(Methyldiphenylsilyl)ethyl ester, to
protect phosphates, 957

Methylene acetal

to protect catechols, 424
to protect diols, 300
to protect dithiols, 692
5-Methylene-1,3-dioxane, to protect
carbonyl groups, 452

Methylene-bis-
(diisopropylsilanoxyanylidene, to
protect diols, 358

2-(3,4-Methylenedioxy-6-
nitrophenylpropyl carbonates, to
protect alcohols, 294

Methylidene orthoester, to protect diols,
348

4-[N-Methyl-N-(2,2,2-trifluoroacetyl)-
amino]butyl ester, to protect
phosphates, 952

2-[N-Methyl-N-(2-pyridyl)]amino-
1-phenylethyl carbonates, to protect
alcohols, 296

2-[N-Methyl-N-(2-pyridyl)]aminoethyl
ester, to protect phosphates, 954

N-Methyl-N-(o-nitrophenyl) carbamate, to
protect alcohols, 299

N-Methyl-N-(o-nitrophenyl) carbamate, to
protect amines, 768

o-Methylnitropiperonyl carbamate, to
protect amines, 767

a-Methylphenacyl ester, to protect acids, 570

2-Methylphenyl ester, to protect phosphate
groups, 973
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N-2-(4-Methylphenyl)-6-methoxy-
4-methylsulfonamide, to protect
amines, 863

N-(4-Methylphenyl)diphenylmethyl, to
protect amines, 827

S-1-(4-Methylphenylsulfonyl)-2-
methylprop-2-yl thioether, to
protect thiols, 681

N-2-(4-Methylphenylsulfonyl)ethylamide,
to protect the amide-NH, 916

O-Methyl-S-2-(methylthio)ethyl acetals
and ketals, to protect carbonyl
groups, 503

4-(Methylsulfinyl)benzyl ester, to protect
acids, 612

p-(Methylsulfinyl)benzyl ethers
to protect alcohols, 145
to protect phenols, 405
4-Methylsulfinylbenzyl carbamate, to
protect amines, 759
4-Methylsulfinylbenzyl carbonate, to
protect phenols, 418

S-Methylsulfonium salt, to protect sulfides,
693

2-(Methylsulfonyl)ethyl ester, to protect
phosphate groups, 960

2-Methylsulfonyl-3-phenyl-1-prop-2-
enyloxy carbamate, to protect
amines, 715

2-Methylsulfonylethyl carbamate, to
protect amines, 764

p-(Methylthio)phenyl ester, to protect
acids, 597

4-Methylthio-1-butyl ester, to protect
phosphates, 952

N-Methylthioamide, to protect the amide-
NH, 900

2-Methylthioethyl carbamate, to protect
amines, 763

2-Methylthioethyl ester, to protect acids,
5717

4-(Methylthiomethoxy)butyrate esters, to
protect alcohols, 268

2-(Methylthiomethoxy)ethyl carbonates, to
protect alcohols, 282

2-(Methylthiomethoxymethyl)benzoate
esters, to protect alcohols, 269

Methylthiomethyl ester, to protect acids,
564

INDEX

Methylthiomethyl (MTM) ether
from MEM and MOM ether, 39
to protect alcohols, 38
cleavage, 35, 49, 51, 55, 56
relative stability, 56
to protect phenols, 387
N-Methylthiomethylamide, to protect the
amide-NH, 897
4-Methylthiophenyl carbamate, to protect
amines, 767
2-BOC-ethylidene, to protect catechols,
426
2-[2-(Monomethoxytrityloxy)ethylthio]ethyl
ester, to protect phosphates, 960
4-Monomethoxytritylsulfenate esters, to
protect alcohols, 275
Monosuccinoate esters, to protect alcohols,
271
Monothio, dithio, and aminothio acetals, to
protect thiols, 669
Morpholino derivative, to protect
phosphate groups, 984
2-N-(Morpholino)ethyl ester, to protect
acids, 551

1-Naphthaldehyde acetal, to protect diols,
342

2-Naphthaldehyde acetal, to protect diols,
342

N-2-Naphthlenesulfonamide, to protect
amines, 862

a-Naphthoate esters, to protect alcohols,
271

2-[(1-Naphthyl)carbamoyloxy]ethyl ester,
to protect phosphates, 954

o-Naphthyldiphenylmethyl ethers, to
protect alcohols, 156

2-Naphthylmethyl carbamate, to protect
amines, 760

2-Naphthylmethyl ester, to protect acids,
614

2-Naphthylmethyl ethers, to protect
alcohols, 147, 123, 126

Neopentyl ester, to protect sulfonic acids,
645

Nicotinate esters, to protect alcohols, 265

Ninhydrin, to protect thiols, 695

Nitrate esters, to protect alcohols, 271

N-Nitro derivative, to protect amines, 841



INDEX

N-8-Nitro-1,2,3,4-tetrahydroquinolyl
amide, to protect acids, 640
S-(2-Nitro-1-phenyl)ethyl thioether, to
protect thiols, 678
3-Nitro-2-naphthylmethyl ester, to protect
acids, 615
N-3-Nitro-2-pyridinesulfenamide, to
protect amines, 849
§-3-Nitro-2-pyridinesulfenyl sulfide, to
protect thiols, 690
2-Nitro-4,5-dimethoxybenzyl ester, to
protect acids, 615
N-2-Nitro-4-methoxybenzenesulfenamide,
to protect amines, 849
4-Nitro-4-methylpentanoate esters, to
protect alcohols, 268
o-Nitroanilide amide, to protect acids, 639
N-o-Nitrobenzamide, to protect amines,
788
N-2-Nitrobenzenesulfenamide, to protect
amines, 848, 860
N-4-Nitrobenzenesulfonamide, to protect
amines, 860
p-Nitrobenzoate esters, to protect alcohols,
264
o-Nitrobenzyl carbamate, to protect
amines, 767
p-Nitrobenzyl carbamate, to protect
amines, 757
o-Nitrobenzyl carbonates, to protect
alcohols, 292
p-Nitrobenzyl carbonates, to protect
alcohols, 292
o-Nitrobenzyl ester
to protect acids, 609
to protect phosphate groups, 981
p-Nitrobenzyl ester
to protect acids, 609
to protect phosphate groups, 967
o-Nitrobenzyl ether
to protect alcohols, 135
to protect phenols, 403
p-Nitrobenzyl ether
to protect alcohols, 136
to protect phenols, 404
S-p-Nitrobenzyl thioether, to protect thiols,
657
N-o-Nitrobenzylamide, to protect the
amide-NH, 907
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N-2-Nitrobenzylamine, to protect
heterocyclic amines, 882

2-Nitrobenzylidene acetal, to protect diols,
340

4-Nitrobenzylidene acetal, to protect diols,
340

N-p-Nitrobenzylidene derivative, to protect
amines, 831

o-Nitrobenzyloxymethyl ethers, to protect
alcohols, 44

p-Nitrobenzyloxymethyl ethers, to protect
alcohols, 44

N-o-Nitrocinnamide, to protect amines, 788

4-Nitrocinnamyl carbamate, to protect
amines, 744

N-7-Nitroindolyl amide, to protect acids,
639

N-o-Nitrophenoxyacetamide, to protect
amines, 788

m-Nitrophenyl carbamate, to protect
amines, 767

p-Nitrophenyl carbonates, to protect
alcohols, 290

4-Nitrophenyl ester, to protect phosphate
groups, 974

p-Nitrophenyl ethers, to protect alcohols,
101

4-(2-Nitrophenyl)-1,3-dioxolane, to protect
carbonyl groups, 469

4-(4-Nitrophenyl)-1,3-dioxolane, to protect
carbonyl groups, 469

2-[(2-Nitrophenyl)dithio]-1-phenylethyl
carbamate, to protect amines, 724

[(R)-1-(2-Nitrophenyl)ethoxy]methyl
ethers, to protect alcohols, 45

2-(4-Nitrophenyl)ethyl carbamate, to
protect amines, 766

2-(4-Nitrophenyl)ethyl carbonates, to
protect alcohols, 294

2-(2,4-Nitrophenyl)ethyl carbonates, to
protect alcohols, 294

1-(2-Nitrophenyl)ethyl ester, to protect
phosphate groups, 981

2-(4-Nitrophenyl)ethyl ester, to protect
phosphates, 958

2-[(4-Nitrophenyl)ethyl]sulfonate esters, to
protect alcohols, 275

N-2-(4-Nitrophenyl)ethylamine, to protect
heterocyclic amines, 880
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N-3-(o-Nitrophenyl)propionamide, to
protect amines, 788

2-(2-Nitrophenyl)propyl carbonates, to
protect alcohols, 294

2-(4-Nitrophenyl)thioethyl ester, to protect
phosphates, 960

S-(1-m-Nitrophenyl-2-benzoyl)ethyl
thioether, to protect thiols, 681

N-o-Nitrophenylacetamide, to protect
amines, 788

2-Nitrophenylethyl carbamate, to protect
amines, 767

2-(p-Nitrophenylsulfenyl)ethyl ester, to
protect acids, 578

2-(4-Nitrophenylsulfonyl)ethyl carbamate,
to protect amines, 764

N-4-Nitrophthalimide, to protect amines,
794

N-Nitroso derivative, to protect amines,
841

6-Nitroveratryl carbamate, to protect
amines, 768

2-Norbornyldimethylsilyl ethers, to protect
alcohols, 189

2,3,3a,4,5,6,7,7a-Octahydro-7,8,
8-trimethyl-4,7-methanobenzofuran-
2-yl ethers, to protect alcohols, 74
Ortho esters
cyclic, 346, 165
to protect acids, 627
reduction of, 30
2-Oxacyclopentylidene orthoester, to
protect diols, 347
1,3-Oxathiolanes, to protect carbonyl
groups, 503
Oxathiolone, to protect thiols, 691
Oxazoles, to protect acids, 622
Oxazolidones, for protection of amino
alcohols, 868
Oxazolines, for protection of amino
alcohols, 870
N-Oxide derivative, to protect amines, 841
1-Oxido-4-methoxy-2-picolyl ester, to
protect phosphate groups, 968
Oxime derivatives, to protect carbonyl
groups, 515
4-Oxopentanoate (Levulinate) esters, to
protect alcohols, 249

INDEX

4-Oxopentyl ester, to protect phosphates,
953

3,3’-Oxybis(dimethoxytrityl) ethers, to
protect diols, 360

Palytoxin carboxylic acid synthesis, 10
Pentaaminocobalt(IIT) Complex, to protect
acids, 631
N-Pentachlorobenzenesulfenamide, to
protect amines, 849
Pentadienylnitrobenzyl ethers, to protect
alcohols, 137
Pentadienylnitropiperonyl ethers, to protect
alcohols, 137
Pentafluorophenyl ester, to protect acids, 597
N-Pentamethylbenzenesulfonamide, to
protect amines, 866
N-2,2,5,7,8-Pentamethylchroman-
6-sulfonamide, to protect amines,
867
N-4-Pentenamide, to protect amines, 784
4-Pentenoate esters, to protect alcohols,
248
4-Pentenyloxymethyl ethers, to protect
alcohols, 47
Phase transfer catalysis (PTC)
benzyl ether formation, 102
p-methoxyphenyl ether formation, 100
methyl ether formation, 25, 372
methylene acetal formation, 424
trifluoroacetamide hydrolysis, 782
Phenacyl carbonates, to protect alcohols,
296
Phenacyl ester, to protect acids, 568
Phenacyl ether, to protect phenols, 389
N-Phenacylamine, to protect heterocyclic
amines, 883
N-Phenacylsulfonamide, to protect amines,
866
2-Phenallyl ethers, to protect alcohols, 99
N-Phenallylamine, to protect amines, 809
Phenols and catechols, protection of, 370
Phenothiazinyl-(10)-carbonyl derivative, to
protect amines, 772
Phenoxyacetate esters, to protect alcohols,
246
Phenyl boronate, to protect diols, 364
Phenyl carbamate, to protect amines, 771
S-Phenyl disulfides, to protect thiols, 689
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Phenyl ester
to protect acids, 596
to protect phosphate groups, 972

Phenyl Group as an acid surrogate, 643

N-Phenyl hydrazide, to protect acids, 641

Phenyl hydrazones, to protect carbonyl
groups, 512

S-Phenyl thioether, to protect thiols, 666

2-[Phenyl(methyl)sulfonio]ethyl
carbamate, to protect amines, 765

Phenyl(o-nitrophenyl)methyl carbamate, to
protect amines, 767

N-[Phenyl(pentacarbonylchromium- or
-tungsten)]carbenyl derivative, to
protect amines, 839

9-(9-Phenyl)xanthenyl ethers, to protect
alcohols, 160, substituted, relative
cleavage rates, 160

4-Phenyl-1,3-dioxolane, to protect carbonyl
groups, 468

9-(9-Phenyl-10-oxo)anthryl ethers, to
protect alcohols, 161

2-Phenyl-2-propyl (Cumyl) ethers, to
protect alcohols, 143

(2-Phenyl-2-trimethylsilyl)ethyl carbamate,
to protect amines, 721

(2-Phenyl-2-trimethylsilyl)ethyl ester, to
protect acids, 577

N-Phenylacetamide, to protect amines, 783

S-Phenylacetamidomethyl thioether, to
protect thiols, 677

Phenylacetate esters, to protect alcohols,
247

p-P-Phenylacetate esters, to protect
alcohols, 247

4-Phenylacetoxybenzyl carbamate to
protect amines, 761

Phenylacetoxymethyl ester, to protect
acids, 567

N’-Phenylaminothiocarbonyl derivative, to
protect amines, 772

N’-Phenylaminothiocarbonyl derivative, to
protect amines, 773

p-(Phenylazo)benzyl carbamate, to protect
amines, 770

N-p-Phenylbenzamide, to protect amines,
787

p-Phenylbenzoate esters, to protect
alcohols, 262
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p-Phenylbenzyl ethers, to protect alcohols,
142

N-Phenylcarbamate, to protect alcohols, 298

Phenyldimethylsilyl ester, to protect acids,
619

(Phenyldimethylsilyl)methoxymethyl
ethers, to protect alcohols, 41

4-Phenyldiphenylmethyl ethers, to protect
alcohols, 151

1,2-Phenylene ester, to protect phosphate
groups, 975

0,0'-Phenylenedioxy ketal, to protect
carbonyl groups, 470

2-Phenylethyl carbamate, to protect
amines, 722

1-Phenylethylidene ketal, to protect diols,
303

N-9-Phenylfluorenylamide, to protect the
amide-NH, 910

N-9-Phenylfluorenylamine, to protect
amines, 822

[(p-Phenylphenyl)oxy]methyl ethers, to
protect alcohols, 47

N-3-Phenylpropionamide, to protect
amines, 784

3-Phenylpropionate esters, to protect
alcohols, 247

2-(Phenylselenyl)ethyl ethers, to protect
alcohols, 82

2-(Phenylsulfonyl)ethyl carbonates, to
protect alcohols, 284

2-(Phenylsulfonyl)ethyl ester, to protect
phosphate groups, 961

S-2-Phenylsulfonylethyl thioether, to
protect thiols, 681

N-2-Phenylsulfonylethylamine, to protect
heterocyclic amines, 880

Phenylsulfonylethylidene acetal, to protect
diols, 304

4-Phenylsulfonylmethyl-1,3-dioxolane, to
protect carbonyl groups, 467

2-(Phenylthio)ethyl ester, to protect
phosphates, 959

Phenylthiomethyl ether, to protect phenols,
387

O-Phenylthiomethyl oxime derivatives, to
protect carbonyl groups, 520

S-Phenylthiomethyl thioether, to protect
thiols, 672
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9-Phenylthioxanthyl ethers, to protect
alcohols, 161
Phosphate ester cleavage, 940
Phosphate ester formation, general
methods, 939
Phosphate group, protection of, 934
Phosphates cleaved by
cyclodeesterification, 952
Phosphates cleaved photochemically, 980
Phosphinates, to protect phenols, 420
2-Phosphonioethyl carbamate, to protect
amines, 765
Phosphoramidates, 940
Phosphoramidites, 940
Phosphorodiamidates, 940
Phosphorodiamidites, 940
Phosphorous derivatives, to protect thiols,
693
Photolytic cleavage, 3
anthracenesulfonamide, 864
anthraquinon-2-ylmethyl carbonate, 293
9-anthrylmethyl ester, 606
benzyl ether, 114,115
benzylamine, 818
benzylidene acetal, 328
4,5-bis(2-nitro-4,5-dimethoxyphenyl)-1,
3-dioxolane, dithioacetals, 479
bis(2-nitrobenzyl) acetal, 445
bis(o-nitrophenyl)methyl ester, 606
4-[6-bromo-7-hydroxycoumar-4-yl]-1,
3-dioxolane, 470
6-bromo-7-hydroxycoumarin-2-
ylmethylidene acetal, 342
6-bromo-7-hydroxycoumarin-4-ylmethyl
ester, 572
8-bromo-7-hydroxyquinoline-2-ylmethyl
ester, 615
p-bromophenacyl ester, 569
t-butylmethoxyphenylsilyl ether, 219
carbamates, 767
desyl ester, 570
2,2-dialkyl-4,5-bis(2-nitrophenyl)-1,
3-dioxolane, 476
3",5"-dimethoxybenzoin carbonate, 296
4-(4',8"-dimethoxynaphthylmethyl)-
benzenesulfonamide, 863
2-(dimethylamino)-5-nitrophenyl ester,
598
2,4-dinitrophenylsulfenate, 277

INDEX

2-(9,10-dioxo)anthrylmethyl ester, 607
diphenylmethylsilyl ether, 217
dithiolanes and dithianes, 494
formamide, 775
mesylate ester, 273
6-methoxy-2-(4-methylphenyl)-
4-quinolinemethyl ether, 149
p-methoxybenzyl, 126
N-7-methoxycoumar-4-ylmethylamine,
824
methyl ether, 28
methylamine, 803
N-methyl-N-(o-nitrophenyl) carbonate,
299
2-(4-methylphenyl)-6-methoxy-
4-methylsulfonamide, 863
nitro amides, 634
N-8-nitro-1,2,3,4-tetrahydroquinolyl
amide, 640
3-nitro-2-naphthylmethyl ester, 615
2-nitrobenzyl thioether, 657
o-nitrobenzyl, 135,136, 403
N-o-nitrobenzylamide, 907
2-nitrobenzylamine, 883
o-nitrobenzylester, 609
2-nitrobenzylidene acetal, 340
o-nitrobenzyloxymethyl ether, 45
4-(2-nitrophenyl)-1,3-dioxolane, 469
[(R)-1-(2-nitrophenyl)ethoxy]methyl
ether, 45
2-(4-nitrophenyl)ethyl carbamate, 766
2-(4-nitrophenyl)ethyl carbonate, 294
2-(2-nitrophenyl)propyl carbonate, 294
nitroveratrole ester, 615
pentadienylnitrobenzyl ether, 137
pentadienylnitropiperonyl ether, 137
phenacyl esters, 568, 570
9-(9-phenyl)xanthenyl ether (pixyl), 160
9-phenylthioxanthyl ethers, 161
photochemically cleaved phosphates,
980-982
1-pyrenylmethyl ester, 608
2-quinolinylmethyl ether, 149
p-toluenesulfonamide, 856
N-toluenesulfonylamide, 913
2-(trimethylsilyl)ethoxymethyl ether, of
allyl ethers, 91
trityl ether, 155
Phthalide orthoester, to protect diols, 349



INDEX

N-Phthalimide, to protect amines, 790
S-1-(4-Phthalimidobutyl)sulfonium salt, to
protect sulfides, 693
N-Phthalimidomethyl ester, to protect
acids, 572
S-Phthalimidomethyl thioether to protect
thiols, 677
N-Picolinamide, to protect amines, 784
Picolinate esters, to protect alcohols, 264
4-Picolyl ester, to protect acids, 613
Picolyl ether, to protect phenols, 405
2- and 4-Picolyl ethers, to protect alcohols,
148
S-2-Picolyl N-oxide thioether, to protect
thiols, 659
S-4-Picolyl thioether, to protect thiols, 658
N-2-Picolylamine N'-oxide, to protect
amines, 823
Pinacol ester, to protect boronic acids, 643
Pinanediol ester, to protect boronic acids,
643
Piperidinyl amide, to protect acids, 638
Piperonyl ester, to protect acids, 613
N-Pivalamide, to protect heterocyclic
amines, 888
2-Pivaldehyde acetal, to protect catechols,
426
Pivaloate ester
to protect alcohols, 250
to protect phenols, 413
3-Pivaloyloxy-1,3-dihydroxypropyl
derivative, to protect phosphates,
949
Pivaloyloxymethyl ester, to protect acids,
566
N-Pivaloyloxymethylamide, to protect the
amide-NH, 899
N-Pivaloyloxymethylamine, to protect
heterocyclic amines, 886
p-Polymer-benzenesulfonamide, to protect
acids, 640
p-Polymer-benzyl ester, to protect acids,
614
Polymeric benzyl ester, to protect sulfonic
acids, 646
Prenyl carbamate, to protect amines, 742
Prenyl ether
to protect alcohols, 96
to protect phenols, 393
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N-Prenylamine, to protect amines, 808
2-(Prenyloxymethyl)benzoate esters, to
protect alcohols, 267
Prop-2-ynyl (Propargyl) ester, to protect
acids, 594
Propargyl carbamate, to protect amines, 744
Propargyl carbonates, to protect alcohols,
289
Propargyl ether
to protect alcohols, 99
to protect phenol s, 394
N-Propargylamine, to protect amines, 809
n-Propylamine and i-propylamine
derivative, to protect phosphate
groups, 984
i-Propyldimethylsilyl ester, to protect acids,
619
Protection for the hydroxyl group, 16
protective group selection, 4
Pyrenylmethyl ester, to protect phosphate
groups, 980
1-Pyrenylmethyl ester, to protect acids, 608
1-Pyrenylmethyl ethers, to protect alcohols,
150
N-Pyridine-2-sulfonamide, to protect
amines, 864
5-(2-Pyridyl)-1,3-dioxane, to protect
carbonyl groups, 453
3-(Pyridyl)-1-propyl ester, to protect
phosphates, 954
2-(2-Pyridyl)amino-1-phenylethyl
carbonates, to protect alcohols, 296
2-(2'- and 4’-Pyridyl)ethyl carbamate, to
protect amines, 723
2-(2'-Pyridyl)ethyl ester
to protect acids, 579
to protect phosphates, 959
2-(4'-Pyridyl)ethyl ester, to protect
phosphates, 959
S-2-(4"-Pyridyl)ethyl thioether, to protect
thiols, 679
N-2-(2’-Pyridyl)ethylamine, to protect
heterocyclic amines, 879
N-2-(4'-Pyridyl)ethylamine, to protect
heterocyclic amines, 879
N-[(2-Pyridyl)mesityl]methylene
derivative, to protect amines, 830
3-(3"-Pyridyl)prop-2-enyl carbamate, to
protect amines, 744
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N-3-Pyridylcarboxamide, to protect
amines, 784

Pyrrole adduct, to protect carbonyl groups,
521

N-Pyrrolidinomethylamide, to protect the
amide-NH, 900

Pyrrolidinyl amide, to protect acids, 638

Pyrrolidinyl enamine, to protect dicarbonyl
compounds, 530

Quaternary ammonium salts to protect
amines, 836

2-Quinolinylmethyl ethers, to protect
alcohols, 149

S-Quinolinylmethyl thioether, to protect
thiols, 659

8-Quinolyl carbamate, to protect amines,
746

8-Quinolyl ester, to protect phosphate
groups, 976

S-2-Quinolyl thioether, to protect thiols,
667

4-Quinolylmethyl ester, to protect acids,
615

Safety-Catch cleavage, see also cleavage,
Assisted, 640
Salicylate acetals, to protect carbonyl
groups, 454
Salicylic acid derivative, to protect
phosphate groups, 978
N-Salicylidene derivative, to protect
amines, 831
Semicarbazone, to protect carbonyl groups,
514
p-Siletanylbenzyl ethers, to protect
alcohols, 145
Siloxymethyl ethers, to protect alcohols,
48
Silyl derivatives
to protect amines, 847
to protect diols, 353
to protect heterocyclic amines, 880
Silyl esters, to protect acids, 616
Silyl ethers
conversion of to other functional groups,
221
migration of, 166, 190, 191, 193, 260
to protect alcohols, 165

INDEX

to protect phenols, 406
relative stability, 166, 180, 181, 183, 184,

185, 187, 189, 197, 198, 202, 215,
216, 218, 219, 409

Silyl thioethers to, protect thiols, 682

O-Silylimidazoyl aminals, to protect
carbonyl groups, 522

Sodium bisulfite adduct, to protect
carbonyl groups, 523

Stannyl esters, to protect acids, 632

5-Substituted 1,3-dibenzyl-1,3,
S-triazacyclohexan-2-one, to protect
amines, 798

1-Substituted 3,5-dinitro-4-pyridone, to
protect amines, 799

O-Substituted Cyanohydrins, to protect
carbonyl groups, 506

Substituted methyl ethers, to protect
alcohols, 30

Substituted methylene derivatives, to
protect carbonyl groups, 527

Sulfate esters, to protect alcohols, 272

N-Sulfenamides, to protect amines, 848

Sulfenyl derivatives, to protect thiols, 689

S-Sulfenylthiocarbonate, to protect thiols,
690

Sulfides, protection of, 693

9-(2-Sulfo)fluorenylmethyl carbamate, to
protect amines, 714

4-Sulfobenzyl ester, to protect acids, 612

Sulfonamide-NH, protection of, 916

Sulfonamides, relative cleavage rates, 866,
867

N-Sulfonamides, to protect amines, 851

S-Sulfonate derivatives, to protect thiols,
689

Sulfonates, sulfenates and sulfinates, 272

Sulfonates, to protect phenols, 421

Sulfonic acids, protection of, 645

N-Sulfonyl derivatives, for protection of
heterocyclic amines, 872

1,1,2,2-Tetra-1,2-ethanediol ester, to protect
boronic acids, 644
Tetraalkylammonium salts, to protect
acids, 632
17-Tetrabenzola,c,g,i]fluorenylmethyl
carbamate, to protect amines,
714



INDEX

4-(17-Tetrabenzo|a,c,g,i]fluorenylmethyl)-
4.4"-dimethoxytrityl ethers, to protect
alcohols, 159
N-Tetrachlorophthalimide, to protect
amines, 793
N-[2,3,5,6-Tetrafluoro-4- (N -piperidino)-
phenyl]-N-allyloxycarbonylamino-
methyl thioether, to protect thiols,
676
2.,3,5,6-Tetrafluoro-4-
(trifluoromethyl)phenyl ethers, to
protect alcohols, 101
Tetrafluoro-4-pyridyl ether to protect
phenols, 406
1,2,3,4-Tetrahydro-1-naphthyl ester, to
protect acids, 616
Tetrahydrofuranyl ester, to protect acids, 565
Tetrahydrofuranyl ethers, to protect
alcohols, 72
O-Tetrahydropyranyl cyanohydrin, to
protect carbonyl groups, 508
Tetrahydropyranyl ester, to protect acids,
564
Tetrahydropyranyl ether
to protect alcohols, 59
to protect phenols, 389
oxidative cleavage, 64
relative stability to other acetals and
ketals, 59
S-2-Tetrahydropyranyl thioether, to protect
thiols, 671
N-2-Tetrahydropyranylamine, to protect
heterocyclic amines, 887
Tetrahydrothiofuranyl ethers, to protect
alcohols, 73
Tetrahydrothiopyranyl ethers, to protect
alcohols, 69
1,1,3,3-Tetraisopropyl-3-[2-(triphenylmeth-
oxy)ethoxy]disiloxane-1-yl ethers,
to protect alcohols, 220
1,3-(1,1,3,3-Tetraisopropyldisiloxanylidene)
derivative, to protect diols, 356
4,4,5,5-Tetramethyl-1,3-dioxolane, to
protect carbonyl groups, 466
N-1,1,3,3-Tetramethyl-1,3-disilaisoindoline,
to protect amines, 797
N-2,3,5,6-Tetramethyl-4-
methoxybenzenesulfonamide, to
protect amines, 866
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Tetramethylbismethylenedioxy derivatives,
to protect dicarbonyl compounds,
532

N-1,1,4,4-Tetramethyldisilylazacyclo-
pentane adduct, to protect amines,
797

2,2,5,5-Tetramethylpyrrolidin-3-one-1-
sulfinate esters, to protect alcohols,
278

1,1,4,4-Tetraphenyl-1,4-disilanylidene, to
protect diols, 358

1,1,3,3-Tetra-t-butoxydisiloxanylidene
derivative, to protect diols, 358

Tetronic acids, protection of, 530

Thexyldimethylsilyl group, for alkyne-CH
protection, 930

Thiazolidines thioether, to protect thiols,
672

Thiazoline, to protect thiols, 695

Thiocarbamate derivatives, to protect
thiols, 686

Thiocarbonates, to protect thiols, 684

N-Thiodiglycolimide, to protect amines,
794

Thioesters, to protect thiols, 682

Thioethers, to protect thiols, 650

Thiol ester, to protect acids, 620

Thiol group, protection of, 647

Thiophenyl ester, to protect phosphate
groups, 977

S-Thiosulfonate derivatives, to protect
thiols, 689

N-p-Toluenesulfonamide, to protect
amines, 855

N-p-Toluenesulfonamide, to protect
heterocyclic amines, 874

Toluenesulfonate ester

to protect alcohols, 273
to protect phenols, 422

N-2-(p-Toluenesulfonyl)ethenylamide, to
protect the amide-NH, 8§99

2-(p-Toluenesulfonyl)ethyl carbamate, to
protect amines, 764

2-(p-Toluenesulfonyl)ethyl ester, to protect
acids, 578

N-p-Toluenesulfonylamide, to protect the
amide-NH, 912

N’-p-Toluenesulfonylaminocarbonyl
derivative, to protect amines, 772
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Tosyl hydrazones, to protect carbonyl
groups, 513
Transesterification, 546, 548, 227, 594,
599, 603, 942
Tri(p-methoxyphenyl)methyl ethers, to
protect alcohols, 156
4-Trialkylsiloxybutyrate esters, to protect
alcohols, 267
Triazene derivative, to protect amines, 843
Tribenzylsilyl ethers, to protect alcohols,
215
2,2,2-Tribromoethyl ester, to protect
phosphate groups, 964
S-[Tricarbonyl[1’,2,3,4,5-1]-2,
4-cyclohexadien-1-yl-Iron(1+)
derivatives, to protect thiols, 691
2,2,2-Trichloro-1,1-dimethylethyl ester, to
protect phosphate groups, 964
Trichloroacetamidate esters, to protect
alcohols, 244
N-Trichloroacetamide, to protect amines,
780
Trichloroacetate esters, to protect alcohols,
243
§-2,2,2-Trichloroethoxycarbonate, to
protect thiols, 685
2,2,2-Trichloroethoxymethyl ethers, to
protect alcohols, 53
N-2,2,2-Trichloroethoxymethylamide, to
protect the amide-NH, 898
2,2,2-Trichloroethyl carbamate
to protect amines, 718
to protect heterocyclic amines, 876
2,2,2-Trichloroethyl carbonate
to protect alcohols, 282
to protect phenols, 418
2,2,2-Trichloroethyl ester, to protect acids,
573
to protect phosphate groups, 963
to protect sulfonic acids, 646
2,2,2-Trichloroethyl ethers, to protect
alcohols, 79
2,2,2-Trichloroethylidene acetal, to protect
diols, 305
Triethylsilyl ester, to protect acids, 617
Triethylsilyl ethers, to protect alcohols, 178
Triethylsilyl group, for alkyne-CH
protection, 930
Triethylstannyl ester to protect acids, 632

INDEX

N-1-(2,2,2-Trifluoro-1,1-diphenyl)ethylsulf
enamide, to protect amines, 849
N-4.,4.4-Trifluoro-3-oxo-1-butenyl
derivative, to protect amines, 8§34
N-Trifluoroacetamide, to protect amines,
781
Trifluoroacetate esters, to protect alcohols,
244
S-Trifluoroacetyl thioester, to protect
thiols, 683
4-(N-Trifluoroacetylamino)butyl ester, to
protect phosphates, 953
2,2,2-Trifluoroethyl ester
to protect phosphate groups, 965
to protect sulfonic acids, 646
Trifluoromethanesulfonate ester, to protect
phenols, 421
2-(Trifluoromethyl)-6-chromonylmethyl
carbamate, to protect amines, 763
2-(Trifluoromethyl)-6-chromonylmethyl
ester, to protect acids, 608
4-Trifluoromethylbenzyl carbamate, to
protect amines, 759
2- and 4-Trifluoromethylbenzyl ethers, to
protect alcohols, 144
2-(4-Trifluoromethylphenylsulfonyl)ethyl
carbamate
to protect amines, 764
to protect heterocyclic amines, 876
N-Trifluoromethylsulfonamde, to protect
amines, 852
2-Trifluoromethylsulfonate esters, to
protect alcohols, 275
Triisopropylsiloxymethyl ester, to protect
acids, 566
Triisopropylsilyl carbamate, to protect
amines, 739
Triisopropylsilyl ester, to protect acids,
619
Triisopropylsilyl ether
to protect alcohols, 183
to protect phenols, 410
Triisopropylsilyl group, for alkyne-CH
protection, 931
N-Triisopropylsilylamide
to protect the amide-NH, 902
to protect heterocyclic amines, 880
Triisopropylsilylmethyl ester, to protect
acids, 567
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N-2.4,6-Trimethoxybenzenesulfonamide, to
protect amines, 866
S-2,4,6-Trimethoxybenzyl thioether, to
protect thiols, 658
N-2.4,6-Trimethoxybenzylsulfonamide, for
protection of the sulfononamide-
NH, 917
3,4,5-Trimethoxyphenacyl ester, to protect
acids, 570
N-2,3,6-Trimethyl-4-
methoxybenzenesulfonamide, to
protect amines, 866
S-Trimethylacetamidomethyl thioether, to
protect thiols, 675
4-(Trimethylammonium)benzyl carbamate,
to protect amines, 771
N-2.4,6-Trimethylbenzenesulfonamide,to
protect amines, 866
2,4,6-Trimethylbenzoate (Mesitoate) esters,
to protect alcohols, 263
2,4,6-Trimethylbenzyl carbamate, to
protect amines, 770
2,4,6-Trimethylbenzyl ester, to protect
acids, 609
S-2,4,6-Trimethylbenzyl thioether, to
protect thiols, 657
O-Trimethylsilyl cyanohydrin, to protect
carbonyl groups, 506
Trimethylsilyl enol ether, to protect
carbonyl groups, 526
Trimethylsilyl ester, to protect acids, 616
Trimethylsilyl ether
to protect alcohols, 171
to protect phenols, 406
Trimethylsilyl group, for alkyne-CH
protection, 928
4-(Trimethylsilyl)-2-buten-1-yl ester, to
protect acids, 593
N-2-(Trimethylsilyl)ethanesulfonamide, to
protect amines, 854
1-[2-(Trimethylsilyl)ethoxy]ethyl ethers, to
protect alcohols, 77
N-[2-(Trimethylsilyl)ethoxy]methylamine
to protect amines, 811
to protect heterocyclic amines, 885
4-(2-Trimethylsilyl)ethoxymethoxybenzyl
ethers, to protect alcohols, 146
2-(Trimethylsilyl)ethoxymethyl ester, to
protect acids, 565
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2-(Trimethylsilyl)ethoxymethyl (SEM)
ether
to protect alcohols, 54
to protect phenols, 386
cleaved, 35, 51, 54
relative stability, 56, 57
N-2-(Trimethylsilyl)ethoxymethylamide, to
protect the amide-NH, 898
2-(Trimethylsilyl)ethyl carbamate, to
protect heterocyclic amines, 876
2-(Trimethylsilyl)ethyl carbonates, to
protect alcohols, 283
2-(Trimethylsilyl)ethyl ester
to protect acids, 575
to protect phosphates, 957
S-2-(Trimethylsilyl)ethyl thioether, to
protect thiols, 680
4-Trimethylsilyl-1,3-dioxolane, to protect
carbonyl groups, 470
5-Trimethylsilyl-1,3-dixoane, to protect
carbonyl groups, 453
2-Trimethylsilylethyl carbamate, to protect
amines, 719
2-Trimethylsilylethyl ethers, to protect
alcohols, 81
N-Trimethylsilylethylsulfonylamide, to
protect the amide-NH, 913
N-Trimethylsilylmethyl-N-benzyl
derivative, to protect amines, 844
2-Trimethylsilylprop-2-enyl ester, to
protect phosphates, 948
O- Trimethylsilyl-S-alkyl acetals and
ketals, to protect carbonyl groups,
501
Trimethylsilylxylyl ethers, to protect
alcohols, 141
Tri-n-butylstannyl ester to protect acids,
632
Triphenylmethoxyacetate esters, to protect
alcohols, 246
Triphenylmethyl ester, to protect acids,
603
Triphenylmethyl ethers
to protect alcohols, 152
migration of, 153
substituted, relative cleavage rates, 157,
164
S-Triphenylmethyl thioether, to protect
thiols, 664
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N-Triphenylmethylamide, to protect the
amide-NH, 909

N-Triphenylmethylamine

to protect amines, 825
to protect heterocyclic amines, 883

4-Triphenylmethylaminophenyl ester, to
protect phosphate groups, 976

4-Triphenylmethylanilidate, to protect
phosphate groups, 983

2-(4-Triphenylmethylphenylthio)ethyl
ester, to protect phosphates, 960

N-Triphenylmethylsulfenamide, to protect
amines, 849

N-Triphenylmethylthioamide, to protect the
amide-NH, 901

2-(Triphenylphosphonio)ethyl carbonates,
to protect alcohols, 285

Triphenylsilyl ethers, to protect alcohols,
215

2-(Triphenylsilyl)ethyl ester, to protect
phosphates, 958

Tri-p-xylylsilyl ethers, to protect alcohols,
215

Tris(2,6-diphenylbenzyl)silyl ester, to
protect acids, 620

4,4’4"-Tris(4,5-dichlorophthalimido-
phenyl)methyl ethers, to protect
alcohols, 158

Tris(4-t-butylphenyl) methyl ethers, to
protect alcohols, 156

4,4’,4"-Tris(benzoyloxyphenyl)methyl
ethers, to protect alcohols, 158

INDEX

4,4’ 4" Tris(levulinoyloxyphenyl)methyl
ethers, to protect alcohols, 158
Tris(trimethylsilyl)silyl: Sisyl ethers, to
protect alcohols, 218
2,4,6-Tri-t-butylphenyl carbamate, to
protect amines, 771
[N-(2-Trityloxy)ethyl]anilidate, to protect
phosphate groups, 983
2-{[(Tritylthio)oxy]methyl }benzoate
esters, to protect alcohols, 266

Urea, to protect amines, 772

Vinyl carbamate, to protect amines, 739
Vinyl carbonate
to protect alcohols, 286
to protect phenols, 419
N-Vinylamine, to protect heterocyclic
amines, 879

Xanthen-9-ylidene ketal, to protect diols,
244

Xanthenecarboxylate ester, to protect
phenols, 416

S-Xanthenyl thioether, to protect thiols, 661

9-Xanthenylmethyl carbamate, to protect
amines, 768

o-Xylene derivative, to protect phosphate
groups, 971

0-Xylyl ethers, to protect diols, 360

N-Zinc chelates, to protect amines, 840



