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Abstract: This Report reviews literature published Nov 1996—Dec 97, it is the third

in a series that summarises organic reactions performed on solid supports and is
designed as an update to Tetrahedron Reports no. 394 and 418. The reactions are
presented in a graphical abstract format and examples are given of the following
reactions: amide formation, aromatic substitution (nucleophilic/electrophilic),

reallanis, aitiae  Iinalion,  aiuiiialit 20aliiull c/eiec 4 o4

cleavage, condensation, cycloaddition, deprotection/protection, Grignard and related
reactions, heterocycle formation, immobilisation onto resin, Michael addition,
miscelianeous, muitipie component condensation, oiefin formation, oxidation,
reduction and substitution (nucleophilic/electrophilic). Solid-phase peptide or other
oligomer synthesis and reactions using soluble polymeric supports are not included.
This report ends with the discussion of some trends in the domain under

consideration. © 1998 Elsevier Science Ltd. All rights reserved.

solid-phase organic reactions.

the experimental conditions are available from the primary literature references.

0040-4020/98/% - see front matter © 1998 Elsevier Science Ltd. All rights reserved.
PII: S0040-4020(98)00968-5
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This report summarises literature published during Nov 1996-Dec 1997 describing

The reactions are presented in a graphicai abstract format in tabies according to
reaction type using a similar layout to Tetrahedron Reports number 394" and 4182 which
Each graphical abstract shows
abbreviated structures of polymer-bound starting materials and products and gives some

information on the resin type, reaction scope, monitoring and yields. Further details of



rent interest in combinatorial
chemistry the focus is on the synthesis of small molecules using solid-support-bound
intermediates. All of the publications cited herein are from refereed journals and not

T . S, 1.2

In the period that is covered by this Report notable reviews on solid-phase organic

chemistry*"® and on related aspects such as automation,''? reaction monitoring,'*"*
mabismrar harimAd rancantal®l? and Aconante Af ~ramhinatarial Ahamictng im ~ramaral18-28 bava
pu1y|nu| pouria lddgelllb dalil doptllo Ul Lullivitialvtiial Vi u HI Ycoricial tiave

been published.
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The resin-bound reactions are categorised alphabetically according to the following

list:

¢ Amide formation and related reactions

e Cycioaddition

e Deprotection/protection

« Heterocycle formation

¢ Immobilisation onto resin

. ichaei addition

e Miscellaneous

e Multiple component condensation
e Olefin formation

e Oxidation

e Reduction

e Substitution: nucleophilic/electrophilic



This reaction classification is only a guide. It facilitates the data presentation but is

unavoidably ambiguous. Moreover, it is stressed that throughout this Report only non-
iven so the tables are not comprehensive. For example, the

standard examples are
s an

O.(Q

syntheses of amides ureas are only included in the “Amide formation and related
reductive aminations are included nor are standard solid-phase “Deprotection/protection”

reactions. Some abstracts are included in more than one table; see for example the

Formation” (indoles/benzofurans®?), and the tables “Miscellaneous” (Pauson—Khand

reaction®® and “Heterocycle Formation

Trends since the previous reviews'?

Nearly twice as many reactions are covered in this review than were in the previous
one,? illustrating the continuing growth of this area. This year 57% of the references cited
herein are from the pharmaceutical industry sector whilst 43% are from the university
sector.

During the past year two examples of multistep solid phase synthesis of libraries of
non-oligomeric natural product analogues have been published; see, for example, table
“Cleavage”, ref. 56, 85 and “Amide bond Formation” table, ref. 55, 56. Other striking
developments are the solid phase synthesis of Multiple Core Structure Libraries (MCSL),
featuring variations in the structure of the core as well as the substituents; see for
example table “Miscellaneous”, ref. 70 and the application of Resin Capture to extract-
out the desired product with a polymer-bound reagent; see for example table “Aromatic

Nucleophilic Substitution” ref. 65.

Reaction Portfolio
In the previous Report’ we listed solid-phase reactions that can be considered as

either robust, reliable or emerging. To these lists we can add now the following classes:

Robust, reliable reactions:

¢ N-arylation



« Formation of indoles and benzofurans (Fischer synthesis; Pd-hetero annulation)
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¢ Halogenation of alcohols
¢ Olefin formation (Wittig, Horner—-Emmons, metathesis)
¢ Oxidation (aicohoi to aidehyde or ketone; sulifide to suifone)

¢ Reduction (nitro to amine)

Emerging solid-phase reactions (for which oniy a limited number of exampies have been
published):

o Aza Wittig

e Organometallic reactions (Grignard)

e Asymmetric reactions

The “Cleavage” tablie illustrates the attention being paid to the foliowing:

e Cyclative cleavage featuring ring closure metathesis and heterocyclic ring formation

[ ]

o
)
D
)

decarboxyiation, cycioreversion)
» Cleavage steps which liberate an increasing diversity of functional groups e.g.

ketones, hydroxamic acids, amidines, and guanidines.

Soluble Polymers

Whereas in previous reviews'? reactions on soluble polymers were included, these

reactions are not addressed this time. For some leading contributio
ref. 172-174. In this context the first demonstration of the suitability of a fluorous phase

(third phase) method for combinatorial synthesis is also mentioned'*'*.



New resins
The following new resins are noted: the Bradley high loading polystyrene resin

(applied in the synthesis of dendrimers, see “Michael Addition” table , ref. 151), the

ArgoPore resin, which is a highly cross linked polystyrene resin with low to no swelling

halogenation, which renders these resins into suitable reaction partners in nucleophilic

substitutions. Several of the commercial suppliers have increased the range of resins in

this area we noticed the high-throughput NMR spectroscopy as an emerging

technology'®'.

Automation
For a table on commercially available, low budget (below $30.000) solid-phase

synthesis equipment the reader is referred to ref. 182.

Type of reaction: Amide formation and related Comment Ref
reactions
et “ = = Wang resin
R'R*NH 24 examples 29
N~ N
. n,///k...n..a
0~ Cl O~ NR'R®
Urea
o RZ2 o o R o TentaGel S AM resin
i = | RRNH H = s | monitoring by UV 30
@‘x _'NY/\N_JKO % o @\XJK(NY/\NJLN,R m ..\,......g,,,,y
R1 6 H &1 5 H é4 |-l TAQIHIPISO
yield; 72-97%
(X = NH,0) (X =NH,0)
JEOC Urea
~ N ArgoGel resin
TEOC — N | 1 example 31
N 0=C=N 1 | overall yield reported
QN oDMT A
R
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Type of reaction: Amide formation and related reactions

y /©/N02
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NHZ HN™ NHZ

Urea

Wang resin or
bromomethyl Wang
resin

7 examples

32

PhCH,NCO

@_O‘NH2

N-alkoxy urea
Trityl polystyrene
1 example

yield: 82%

33

CDl or TCDI

r3

H R
N\/J\ A~
T

Cyclic urea

oo

library of 473,600
compounds

34

RN=C=X
X=0QorS R X

o R
@_O/\‘/NH
R

(Thio) urea
Wang resin

16 examples
yield: 56-100%

(9%
(4,]

4 [ NH

7
T

o]
_ p H
nN

@O

o

Ao NCS
BocHN'J\/

Thiourea

PAM resin

monitoring by ninhydrin
test

yield: 90%

36

ROH

Carbonate

Merrifieid resin
1 example
yield: 83%

37

Carhnnato
Larsonae

Polystyrene resin
1 example
overall yield reported

38

1) piperidine
2) phosgene LA

Carbamoyl chloride
Wang resin
1 example

29

Urethane

Marrifiald racgin
WIGHN NI T

10 examples

W
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Type of reaction: Amide formation and related reactions

D 5 Urethane
0 0=C=N S‘r,o )
Q- Jk.\, cl 0 00 MBHA resin
" S Q”?'{,JKCI\/S\/\ bt @ ¢ | 1 example 40
oy overall yield reported
§ Guanidine
1) " .
hi BocHN NHBo¢ 2 Wang or Rink amide
Qo \©\( @0)‘\(3V resin 41
NH, 2)TFA NHYNH 8 examples
NH, | 2 guanyliating agents
yield: 0-99 %
o ™\ v Guanidine
Q- . T QO " Rink resin
N=C=N" N N 2 examples
fNj yield:>95% 42
W
Ph N
Q j\ Guanidine
@—OJ\(\N N Wang resin or
nuz H L\/N ~J Y NH; bromomethyl Wang
\g/ m resin
SEt several examples 22
BocN/)\NHBoc o) fo)
Q_O)H/\u/u\o _—
f‘( NHZ N N.__N
R
or §‘N’Nw,;N m \r[qu
HN
o o Guanidine
~ " @0)\1 Wang resin
@O [ r Vg k/\ 8 examples 43
\l ~ —_—— n N | P
Ar—N=C=N" % AT
N
K R
)L W R'RZNH i (\)\,’O Amino
o v — o NSWwR sulfonylc_arbamate 44
- H - Wang resin
4 examples
5] 0 Sulfonamide
OM TsCl @_OJ\(\ TentaGel resin
k/\(N\ . T | A _n_ | 4examples 45
L{N‘R ~ N-R
NH, NHTs
(e} 0. .0 Sulfonamide
@_N/U\[/\ o /\i,SiG, MBHA resin
H I\/k/s\/\o)LNJ\) 3 examples
H
40
1 Q 0,0
R'NH, O 0 @S NHR!
- . N
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Type of reaction: Amide formation and related reactions

)NLH Sulfonamide
H,N H'R‘ Merrifield resin
Y o\ 0 ,U\ R, | few examples 46
“O‘U'f,‘“c' e § “N\_/"EH H | overall yield reported
b >
0 1) NaH 05 0o Sulfonamide
1 or LIHMDS . g7
Q_O/U\N.R — o/lLN‘S‘Rz Wang resin
H 2) R*S0O,CI R monitoring by FTIR 47a

27 examples
vield: 41-88%

Thioester

BHA resin 47b
2 examples

Imide

Wang resin

monitoring by FTIR 48

overall yield reported

Imide

o}
AR N A~ = N Chiral link
@OJ\%T ;rg\{) i “ @-OLT E ° Wal;lag rlgsi?'lr 49

O  LHMDS O={ 0 | monitoring by **C gel-
"\, | Phase NMR, FTIR
1 example
o 0O 0 Amide
Q A~ i i Wang resin
0" N NH, 07NN NN OH g T€ )
N Q-0 E/D/\H)‘\/\g/ monitoring by Kaiser 50
test
2 examples
o] o o Amide
@ o R270H @—o TentaGel resin
N —_— N 12 examples 45
CONR! Q<N'R overall yield reported
= 2
\< : HN\/R
NH, \\O
R' © r' o s g | Amide
@—o‘MJ\N)krnVFP _BreH.COM @O{vf\ M T\:RS secondary amine
n ot oAl TFFH n ;3 T oni | TentaGel trityl resin 51
Y ~r 36 examples
0 0
o Amide
X0 Wang resin
X ) P P NP PR
N N o] “ Z exampies
o~ N, \/kﬁ 0 ~ M i ,[\'»_X overall yield reported 52
Qo A G0 Y
R X=H,Cl R' O NH,
0 [s) Amide
@-XJY\)” . @_Y JL(‘-Jn ’ Wang or Kr:)orrF r_rels;n 5
monitorin
PG-N" 0 — P-"N/kn/N'R 12 exar—nrgesy
L n=1.2 H

PG = Cbz (o] o yield: 40-95%
c




Type of reaction: Amide formation and related reactions

0 Amide
@-—NJ\‘/& 2 Rink amide resin
H oy ol :l\ “double combinatorial
0 \FO\/ OR chemistry”: a mixture of
M ArCOGH - amines coupled to a 54
s ﬁ ! ! s ~\_or' | Mixture of acids
Fmoc” 1 K/\OR D\// N T 9 examples
0Ny ArCOOH prepared on
RN solid-phase
0
o Amide and ester
@_ o NH, Chlorotrityl resin
' o AcO ¢ 400 examples
O NH © Ny, OoH yield: 27-72% overall
S Y O---<—>< )P\ after purification
S O R 2 split/pooi
HOg,6 N\ b radiofrequency encoded
1) BzO & oirtquency encoacd
part of total synthesis 55
O
™ ’JL -~ H‘/R"
G-o B 0
o] NHOO A QP OJLRZ
1) R'COOH X ’:\:/JLO...MJ
" U O_R &‘7&/:( 7
2) R%COOH jof HOG, & I\
. = 5 - Ester
Q—O/\/m ( A N’} (@ B | Merrifield resin
OH 7 exampie 8
HO“J"J"'_‘.- T HO‘)“—'"‘_; H’JQ\ N yield: 80%
__J\n)\:/\n,ori fJ\)\:/\(O part of total synthesis
0 OrR O 0 OrR O
- Q MsCH.CN o] S Thioamide
0 s MsCH;CN Thicamide
Q\OJLN/Y\N,C e W\OJLN/X\N)J\(MS Wang resin
H 7 DBU T T oN | gexamples 57
overall yield reported
Type of reaction: Aromatic substitution, Comment Ref
nucleophilic / electrophilic
__R' Heck
Pl 1) =—R' o / Wang resin
e TN & GE— O | cat: PdCl,(PPhy), 58
> Yy T NHz 2)TFFA " "\n/ " "NHCOCF3 6 exampies
o o] overall yield reported
A~ A Pro A~ -COEY Heck
- h
RN ArgoGel MBOHor |
T N Sasrin resin 59
Qo NN @’OJ\F ﬁ(\n cat: PACI.(dppf
= 1 0 i hd bt d i\l o
4 examples
yield: 60-90 %
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et al. / Tetrahedron 54 (1

Heck (intramolecular)
Rink amide resin

cat: Pd(OAc),

9 examples

e Amns

YIBICI 0O-Y<L%

60

Heck
Rink amide resin
cat. Pd(OAc),
14 examples

imlad. 20O 4anNnos
yigia: 36-100%

27

TentaGel S-OH
cat: Pd(PPh,),Cl,

avamanla

13 examples

yield: 48-95%

61

Heck
(intramolecular)
Rink amide resin
cat: Pd(PPh,),Cl,
15 examples
yield: 67-88%

26

Linal
AveR

(intramolecular)
Rink amide resin
cat: Pd(PPh,),Cl,
2 examples
yield: 81-83%

26

Heck
TentaGei S-OH resin
cat Pd(PPh.).Cl.

cat: Pd(PPh;),Cl,
10 examples

yield: 40-71% after
cieavage

[#]
LS

Gly—Asp-NH
Mtr—Arg

Mtr— Arg
le

le —Asp—~NH

Haock

TGN

(macrocyclisation)
2-Chlorotrityl resin
cat: Pd(OAc),

1 example

yield: 30% overall

63

_ ABOH)

QX

o5
U

Siiziki
Merrifield resin
cat: Pd(PPh,),

2 examples

viald- E2_E70/
yicild. Jo-Ji /o

64

Ar(0H),

—_—

P

o)ﬁ/N

n";k,r[/\
o

~
G
.

4

I

Suzuki

Sasrin and Wang resin
cat: PdCl(dppf)

7 examples

fnalAd. o0 00 0/
ylccu LU-09I /0

59




Type of reaction: Aromatic substitution, nucleophilic / electrophilic

B(OH),

e

-~ h .
Ad o 73”"\‘/
—_— JN
o]

Suzuki

ArgoGel MB-OH resin
cat: PdCl,(dppf)

3 examples

yield: 60-86 %

59

Suzuki

ArgoGel amine resin
Resin capture

25 examples

viald- 12 688 0L nuarall
yieild., 19700 /o UvTian

o))
o

Suzuki

Rink chloride resin
1 example

yield: 60%

66

Suzuki

ArgoGel Rink resin
cat: PdCL,(PPh,),
8 examples
yieid: 62-100%
automated synthesis

ULV ITIC Sy i L]

67

Suzuki
Rink amide resin
cat: Pd{PPh,),

a examnles

v CAGHIITS

yield: 48-95%

(o]
[ed]

Suzuki
Hydroxymethylene

nalvcturane resin
poiystyrene resin

cat: Pd(PPh,),
9 examples

~m a=n

yield: 23-47%

(o)}
[{e]

Stille

Wang resin
1 example
yieid: 85%

70

Stille
Aminomethyi

nalveturene resin
paiystyreng resin

cat: Pd,(dba),
M is Sior Ge
7 examples

yield: 47-68%

71

1,2—-Addition
Wang resin
1 example

P [P P R |
overdil yiciu repoiicu

70




Type of reaction: Aromatic substitution, nucleophilic / electrophilic

“ G Y@
— 9 W
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L w2 s

Cross coupling
Wang resin

cat: Pd,(dba),

2 exampies

yieid: not reported

72

Multiple cross
coupiing

Wang (or Rink MBHA)
resin

cat: Pd,(dba),

several examples
also ortho iodide

yield: not reported

( D \E;Lj TBAF

O-arylation
Macrocyclisation
Rink resin

moenitoring by '°F gel-
phase NMR

5 examples

yield: 23-59% overall

73

N-arylation
Rink amide resin
PRV T NN

I~ o
v TAAPITO

overall yield reported

~
I

olystyrene resin

4 examples
overall yield reported

75

N-arylation
PAL derivatised MBHA

rogin
resin

28 examples
yield: 51-85%

N-aryiation

Merrifield resin

17 examples
yield:53-96%

THP linker stable at 150
°C

77

Friedel Crafts
Polystyrene

1 example

overall vield reported

78

Friedel Crafts
Polystyrene resin
1 exampie

yield not reported
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Ref
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LYCIAUIVE LIGRVays
TentaGel S-OH resin
3 examples

yield: 16-56% overall

80

Cyclative cleavage
Memifield resin

12 examples
yield: 45-65% overall

(4]
pere

Cyclative cleavage

Wann ragin
¥ VORI |H 1%

7 examples
yield: 56-95% overall

82

Cyclative cleavage
Wang resin

1 avamnla
A IPIﬁ

yield: 84%

0]
8]

Cyclative cleavage
Wang resin

18 examples

yield: 82-93%

83

Cyclative cleavage
Ring closing
lllctﬂtheals \I\\Jll' )
Polystyrene resin

1 example

yield: 43% overalii

Cco
I

(Cy3P)2ClRu==\
Ph

Pualativa alaauam
wylviauve vivavay

RCM
Polystyrene resin
2 examples

[

84

(CyaP)ClRu=\_
~i

Polystyrene resin

1 example
viold- 1894 r\\lnrg”

YIS, 1V /0 Vvl

84

(CyaP)2ClRu==\
Ph

Cyclatlve cleavage
RCM

Merrifieid resin

45 examples
radiofrequency tags
overall yields reported

[o2]
w

Cyclative cleavage
RCM

Merrifield resin
monitoring by FTIR
5 examples

wvialds DA RO/
yiciu. L""'\J\J /0

o)
o
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Type of reaction: Cleavage

@—f}v\j Cyclative cleavage
= S (CyaP)2ClRu=\ RCM
HOL o, W,{}— Ph Merrifield resin
JJ\X/\(O 1 example
0 orR O yield:52%
part of total synthesis 56
s i
RS HO\ ., S
HO r\/\[ L\\/JEN)_ T o N *_\/E_ ’r—
s = &S N
.IH)KYA 0 * -"J\r/ o
0 OR O ?\g)ﬂr
MeO,C O MeO,C O Cyclative cleavage
1 CyaP),ClzRu=
Qo7 NJ\(R PR K\NJK(W RCM
H N0 " o | Trityl resin 87
ol x
s L \ i I 6 examples
NNTONTR NUONTR?| yield: 30-70%
FmocNH R® FmocNH R®
R R Traceless
,/k - - . -
- ,-L/ \m KOH (aq) m 52 f;,:b;;;hc acid resin 8
‘” Pz s N U / I AQIEI T
o) N(‘?g’\/ ;1 yield: 50-59% overall
R o R Traceless
ﬁ\ %g‘ 2 r’\\TN \{i Aminomethyl
| R | R2 polystyrene resin 71
* S “F NN Mis Sior Ge
/ R’ R 8 examples
yield: 47-68%
OR . Tracel
e L *" | siticon finker
R X
1. /;/I /'I'\ TFA r/f\;(\i BHA resin 89
N A ° N 2 examples
yield: 100%
R2 R2 Traceless
% NP ‘NP silicon linker
's B t R _TBAF 3 \‘&_\ _R' | Polystyrene resin 75
N} @ %N/'KN@ 7 examples
NTON N AN= yield: 48-65% overall
R R®
[ ) Traceless
/N\l /NW Silicon linker
§ ~o ArgoGel amine resin
0 25 examples
~H \ 1 Y yield: 13-68 % overall 65
WNY\/Si\(\ (A TFA rﬁ \I/ Tamoxifen synthesis
! |
/]\ Siiicon ilinker
J>\ = ArgoGel amine resin
R8s [ o ey LA |1 example 65
) ™Y . | ield: 43 % overall
(0] I PN FNF RN y
i e
NN N e
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Type of reaction: Cleavage

MeO,C LUymMe

9 3?/%002Me

@0 T N

C
MeO,C O Me

o, I $
(o]

Traceiess
cycloreversion
Wang resin

vield: 70% overaill

48

Rha(OAC) MeO.C,

o hy,

MeOQ,C—==—COMe

CQQM@

/A
R'-"Ng” T CO,Et

Traceless

Thermal
cycioreversioi
TentaGel NH,
monitoring by *C NMR
9 examples + library of
(o V4

vield: 50-70%

90

Ca
I eN TFA |

Traceless
Saponification
foiiowed by
decarhoxylation
Wang resin
4 examples

...... 1

Laiadldl N ONO0/
yieid: 55-83% Ovéiai

91

Protodesilylation
Polystyrene resin

yield: not reported

92

_~_OEt

Ph \V/L =

Traceless

C-C bond formation
Poiystyrene resin

1 example

yield: not reported

«©
N

Alkane
Nucieophiiic
disnlacement
polystyrene resin

3 examples
yieid:20-30% overali

o .
Q-0 ~ A0 —_— ROH

Alnnhnl
A

WA

Safety Catch
Photochemical
Merrifieid resin
1 example

yield: 72%

w
=~

DDQ
RCH

Amberlyst A-26
N ascorbic acid

Alcohol
Oxidative

Arn~lRal \Miann
mi H\JUUI ¥ VAl Is

5 examples
yield: > 70%

roacin
esin

HO/T‘/\j
o,

2 NQ,

Alcohol

Qilinan inditrnad
QGO HivuLTu

Polystyrene resin
7 examples
yield: 3-68%

38

15399
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Type of reaction: Cleavage

S. Booth etal. /

(O\fo ,~Ph

Q-

LiBH,

Alcohol
Dadisntinn

Merrifield resin
1 example
yield: not reported

95

Alnnhal

fa ittt

Reduction
(Chloromethylpheny!)
pentyl polystyrene

ICAADDY MMarrifinld ~r
(Wirr J, MiStineia ui

Wang resin
11 examples
yield: 53-90% overall

78

K;CO;4

HO

\/\/k/ =coMe

Phenol
Hydrolysis
PS carboxylic acid resin

several exampies
vinld- 270 far 1(’\ tanc

YICIM. Vi /0 WV av sie M

96

O  CO,Et

@_o/\)éo,lu/k/\

SMe

TFA
L P
or HCIMeOH  H2N

CO,EL
SMe

Amme
Hydrolysis
Merrifield resin

10 ayamnlac
1w wAQlnt I’IIGQ

yield: not reported

W
w0

o, .0

S
S NHR!

Amine (aniline)
Safety catch

MBHA racin
VIO I 15301

3 examples
yield: not reported

I
(=]

Amine

Silicon induced
Polystyrene resin
2 examples
yieid: 82-88%

38

Amine
Hydrolysis

Rink chloride resin
i examplie

vield: 60%

yisia. OV

66

sec-Amine
BHA resin

7 examples
vield: 48-100%

«w
~l

sec-Amine
Debenzylation
Merrifield, Wnn

Sasrin resin
6 examples

A AR

1 0/
ylelu 1U-9070

[Xe}
0




MeQ, Amine
oMe G“"' Nucleophilic
- displacement 99
NaHq /o~/ Merrifield resin

/‘—S_\ 1 exampie
Me=NH »— ygnlﬁ /0.95%

MeQ Amine
\— ______ L TEE__

7\ Nucileophiiic
< %OMe displacement

NaHy4 Merrifield resin 100
' 3 examples
yield: 60% overall

tert-Amine
1 Reduction

R
N Wang resin 101
R? 6 examples

il o AQ ON 07
yicid. 40-9V Yo

tert-Amine
Hofmann elimination

PS (REM) resin

HRrR>X R R several examples 102

Nar
monitoring by FTIR and

13N mal mlhana NKAD
W YCi-pliaoc Niviin

yield: 41-88% overall
recycling of resin

-2
)

tert-Amine
BT Hofmann elimination

\/b—x — y | X| Hydroxymethylene resin | 103
4 N =

2) DIEA R 13 examples
yield: 80-90% overall
regenerate resin

1) R3-X Hofmann elimination

tert-Amine

3 1 . .
RN R Merrifield resin 104
5 examples (different
linkers)
yield: 5-83% overall

regenerate resin

A-Z
)

1) Ac,0 Hydrolysis

Aldehyde

R'CHO Synphase crowns 105
A peptide aidehydes
3 examples

yield: not reported

Aldehyde
R Oxidative
Os X o | Merrifield, MBHA, 1
BOC_Pept'de_E Y Expansin (Met) resin
R 3 examples
yield: 30-83 %

‘T
o
&




Type of reaction: Cleavage

@)

LiAIH, U _NHBoc

o
) _/\.N,)'\,NHBoc
6Me

Aldehyde
Reductive
MBHA resin

6 examples
Weinreb amide
reduction

yield: 25-40%

107

Ketone
Hydrolysis
Maerrrifield resin

10 examples
yield: 64-95%

ank
[
(+3]

Ketone
Hydrolysis
Merrifield resin

7 examples
yield: 31-63%

-d
o
(Yo

p [e] ~
H 7 “H O
Y g2 TFA A

Ketone

Hydrolysis
Merrifield resin

8 examples + library
yield: 37-87%

-
[
[{e}

Katnna
INCWWIlY

Nucleophilic
displacement
BHA resin

5 examples

yield: 50-60%

47b

o) BnO AO BnO'
N’“\/\/IOJZ\Q—\OB" —»hv B”(}Zc?i

Glycoside
Photochemicai
amine resin

2 examples
yield: 82-96 %

110

,OAc
AcOl'LO“ \OAC
OAc OAC
2 CAN

| —_—

Glycoside
Oxidative
Aminomethylene resin
1 example

yield: 70%

111

Giycoside
Merrifield resin
2 examples
yield: 54%

112

T hv I .
HO” ™" “NHFmoc

Carboxylic acid
Safety Catch
Photochemical
Merrifield resin
monitoring by HPLC

D Avamamla

Z exampies

yield: 65-75%

37




Type of reaction: Cleavage
(o]

1) TFA
)

2) EtyN (to pH 7-8) o

——— =

~"NHFmoc

Carboxylic acid
Safety Catch
TentaGel S NH, resin
PS-PEG resin -NH,
moniioring by UV
analysis, RP-HLPC

5 examples

pH cleavable linker
yield: >70%

113

!
J

TFA

Carhoxvlic acid
Polystyrene resin
3 examples

yield; not reported

92

H Br H Br
By A'C‘3, MeN02 \/s

N e
)/N—%O },N—go

HOC

Carboxylic acid
Hydrolysis
Wang or Merrifield resin

-4
19 CRAlTIPICY

yield: 66-100%

114

0O

JNj( LIOH-H,0, (1M) :
0
P

Carboxylic acid
Hydrolysis

Ohaseal Bealrare
liial lHInei

Wang resin
1 example
yield: not reported

E>S
w

CsF (TBAF)
or TFA (1%)

Carboxylic acid
Silicon induced
Polystyrene resin
9 examples
yield: 40-96%

38

Hydroxamic acid
Hydrolysis

Rink, Sasrin and Wang
resin

2 exampies

yield: not reported

115

Hydroxamic acid
Hydrolysis

Trityi polystyrene
monitoring by FTIR
9 examples

yield: 48-78% overall

w
w

AN

1) Ph(CH,),COC! Z
ﬁ O\ 22 Ho,n\n/ /\VJ:\\/]
2) TFA
. i

Hydroxamic acid
Hvdrolysis

TentaGel S-NH, resin
5 examples

yield: 81-88 %

116

m
>
zZ-0

FmocPhe” R’

Hydroxamic acid
Livdealueie

¥ lyul ulyala

Rink acid resin

8 examples

yield: 93-100 %

117




TFA  HN A
NH;

Amidine
Hydrolysis
aminomethyl
polystyrene resin

8 exampies

yield: 41-71% over 2
steps

118

Amidine
Photochemicai
aminomethy!
polystyrene resin
1 example

yield: 20%

Guanidine
Merrifield resin

4 examples

overall yield reported

46

Guanidine-like
Nucleophilic
displacement
Safety catch
Merrifield resin
8 examples
yield: 65-99%

119

Necanmidina lilka
TUAIIIUHIT NG

Nucleophilic
displacement
Safety catch

Moarrifiold recin
WeTTNRG Tesin

3 examples
yield: 53-70%

119

Guanidine-like
Nucleophilic
displacement
Safety catch
Merrifield resin
1 example

yield: 70%

119

Guanidine-like
Nucleophilic
displacement

Qafaty antakh
Paivly vailvi

TentaGel SH
6 examples
yield: 50-93%

120

Amide
Nucleophilic
displacement
BHA resin

8 examples
yield: 60-80%

47b




Type of reaction: Cleavage

HO.__Ar

-~ T K

R°NH,

MeAl

Amide

Aminolysis
Hydroxyethylene resin
18 examples
yield:40-66% overall

121

|
= TFA HNJK’/\

Aimide

Debenzylation
Merrifield resin
> 23 examples

uvimlds £92_Q00L
yiCiu. Jo-9L /0

122

Amide-like
Hydrolysis
Rink amide resin
5 examples

iimlAd. CO OE0/
yigid: 06-6970

52

ol 2
| DBU o
N < N \‘.

Ester
Transesterification
PAM resin

36

Ester
Transesterification
Merrifield, Wang and
TentaGel resin

10 examples

yield: 25-85%

Nucleophilic
displacement
BHA resin

3 examples
yield: 60-70%

47b

Ester

(Y PR  a NT) o
WIELNanoysis iGudowea

by intramolecular
Michael addition
Wang resin
mnnitnrina hu ETI
II|\J||IIUIIIIS U’ L
120 examples
typical yield: 79%

(RS

124

TFA TsHN— /=N

Q- —(_)ome

Sulfonamide
Hydrolysis

AMEBA resin (SASRIN
aldehyde equivalent)
i4 exampies

yield: 20-80% overall

125

O g0

W2

A — N 1
.S. RoRCNA .S,
@o’kﬁ NR'R2 ———— R‘RJNA” S*NR'R2

al inl

Urea-like
Nucleophilic
dispiacement

Wang resin

28 examples

yield: 26-100% over 3

steps

44




Type of reaction: Condensation

Comment

Ref

]
n
AN

O N Ph
i
@—O/V\O)J\‘)\R1
= Rr?

PhNHNH,

O O
Q‘O/\/\OMW
< K2

Hydrazone
Wang rasin

7 examples
overall yield reported

0
N

Isothiocyanate
Wang resin
9 exampiles

nuarall viaid rannrtan
UV YReiu 1A eu

57

H N N—-R
// paraformaldehyde, CuCl ///— pu—
’ Q-+

HN N-R
_/

Mannich
2-chlorotrityl
chioride resin

AA avamnlac
T wAdlll lv"oa

yield: >80%

Mannich
(Chioromethylphenyl)
nantu!l nnlveturana
PDI ll-] 1 'JVI] JE’ LA A=
{CMPP), Merrifield or
Wang resin

11 examples

overall yield reported

-~
(¢

Wang resin
4 examples

mumeal] viala eo
uveTiaill yiciu 1<

91

Imine

nolystyrene resin

4 examples

overall yield reported

Ciaisen

Rink amide resin
spliVpool

only aromatic esters
U B | S (e
WILNOUL a-nyuarogeris
140 examples

yield: >95%

128

Comment

Ref

[2+2]
TentaGel resin
Photolabile linker
yield: 19-39%

Sasrin resin

yield: 58-90%

15 examples
monitoring by *C gel-
nhaca NIMR

MG 1VIViEY

129




S. Booth et al. / Tetrahedron 54 (1998) 1538

Type of reaction: Cycloaddition

S5-15443

/T [2+2]
R ™% s | MBHA resin
o oM PN 2 R'0CH,COC! o 4140 examples 130
A T N e J\RVN‘& overall yield reported
L W
R R [3+2]
,//t\ X 3 ,/k X P8 carboxylic acid resin
Q '5 ]\7/] R“CHNO, M 'L/ l\//, 1 regioisomer formed
\n/ ?( N PhNCO w 7<CN 6examp!es 88
0/& - 0R1 ; . yieid: 23-27% over 6
R’ N steps
NN
I
RZ
i3+2]
O~ SePh PS carboxylic acid resin
9 2 i a library of 84 compounds | 131
P NP e - . b /\/ )\ SePh
@ o = PhNCO (& g \/ T
PN I [3+2]
H . .
@—N\n/@j}\ Rink amide resin
u ! 9 examples 132
yield: 45% overall
s ™ A~
A LS G (W S W
N
o)
H 13+2]
AN PhCHO /\},/\Nmph Wang or Rink resin
@ON o ﬂ\ QOW O??‘ ‘T _mo_nitoring by chloranil 132
) L/ o} h test
8 examples
yield: 32-75%
oﬁ, OMe 1,3-dipolar
P Wang resin
Q N, Carbene formation 48
@—Ok(CH,)q/N\n// monitoring by FTIR
o} 18 examples
overaii yieid reported
COMe
Rhy(pfbm), o Meuz\,
- CO,hvie
MeO,C CoMe (A0 A ~(CH,)e” T
v
[¢) . ON_~one [¢) O—N [3+2]
@/U\O/\// - (3/”\ ~AI_othe polystyrene resin
hd PRNCO monitoring by FTIR 133
of nitriie oxide
8 examnples
_ | overall yield reported
% e 3+2
OF 0 7 Sy T R N Ry poiystyrene resin
i \[ j maonitoring by FTIR 133

2 examples

overall yield reported




Type of reaction: Cycloaddition

SnBuj

“O\, \A.. -1 n -
D th N R 2) R°CH=CHR”

1) "BulLi

[3+2]
polystyrene resin
6 examples
yield: 32-50%

127

[4+2]
Diels-Alder
Merrifield resin

Q avamamlas L lilheam,
U CTAGHIIACD ¥ Hutaly

yield: 37-87% after
cleavage

109

[4+2]
Diels—-Alder

AMarrifialsd raoim
wWicH HITiu 1T

7 examples
yield: 31-63% after
cleavage

-
Q
w

A
(0]
=h

Ketone-deprotection
Merrifield resin
monitoring by gel-phase
BC NMR and FT!

1 example
overall yield reported

TBAF

Alcohol-deprotection
Wang resin
monitoring by FTIR

Avamamla

o] -
£ TAAIpPITS

yield: ~97%

134a

Alcohol-deprotection
Merrifield resin
radiofrequency tags

3 examples
overall yield reported

<o
"

Alcohol-deprotection
Armallal rocinm

mi BU\JCI 1o

1 example

overall yield reported

31

Aicohoi-deprotection
amine resin

1 example

overall yield reported




S. Booth et al. / Tetrahedron 54 (1998) 1538515443

Type of reaction: Deprotectioniprotection

@—N’u\(\ e . @‘NJ\I(\
AL

Aicohoi-deprotection
MBHA resin

1 example

overall yield reported

40

Phenoi-deprotection
Tentagel S-OH

1 example

overall yield reported

62

Hydroxvmethylene resin

2 examples
overall yield reported

103

Phenol-deprotection
Wang resin

2 examples

overall yield reported

72

Carboxylic acid-
deprotection
Saponification
Rink amide resin
6 examples

B
(e}

KOTMS o

Carboyvlic acid-

deprotection
Saponification
2-Chlorotrityl resin

2 examples

overall yield reported

134b

TMSN,

Carboxylic acid-
deprotection
2-Chlorotrityl resin

1 example

overall yield reported

134b

Pd{PPha)4 R O ‘T/

or NaOH

Carboxyiic acid-
deprotection
TentaGel trityl resin
library of 6x6x8

P T o P T RTCY e
CUITTIPUUNUDS

51

o}

0
@_ _N) % PA(PPhy),
H | -
F TI"O\"/‘\\‘ HoAs

NMM

IZ
\
<d
/
\
o
I

Carboxylic acid-
deprotection

Rink amide resin

4 examples

overall yield reported

54

Pd(PPha)4

PhSiH;

@)Luj\r(or-l
o

6]
o

e e - -

Carboxylic acid-
deprotection
MBHA resin

3 examples

vimld- ~OQN0L
YiCid. ~ IV /0

135

AU



RZ o} RZ |
o Sy e o g

Carboxylic acid-
deprotection
TentaGel resin

1 example

overall yield reported

129

Amina danratantisam
MNP NI WVLGWLIE
Rink amide resin

160 examples

136a

Alkoxyamine-

Al manmmtan nldso e
ugpruwLuun

Rink, Sasrin and Wang
resin

3 examples

viald- QF0/
yi€iG. 957/

115

NaSPh

@o&'*

Amine-deprotection
2-chlorotrityl resin
8 examples

viald- QN_1NN0L Anuar A
Yi€iG, Su=1uv’/ vei &

steps

136b

Amine-deprotection
ArgoGel OH resin

1 examnle
exampe

monitoring by '°N gel-
phase NMR
overali yield reported

w
-

N.___Ph HCI -THF
Q—o& ey _

Amine-deprotection
Wang resin
conditions optimised
24 exampies

averall yield reported

137

Amhne-deprotectlon
Polystyrene resin

1 example

overall yield reported
no cleavage from resin
observed

~J
(4}

Thiol-deprotection
BHA resin
monitoring by
triphenylmethane
production

1 example

yield: 95%

47b

PPTS(cat) > OMe

o~ > ome
g _
OMe

CH(OMe)3

Aldehyde-protection
{acetal)

Carboxylated
polystyrene resin

4 examples

overall vield reported
Vsl QA ]l\"\‘ l\-VU Wl

96

FmocCl

Znn

Amine-protection
2-chlorotrityl resin

8 examples
viald- 20_1 nOQ/

yieig: 80-100%

steps

pverd
over &

136b




Type of reaction: Grignard and related reactions

Comment

Ref

@, T O,

K orR Li

o2 o & P,

imine to amin
Rink resin

14 examples
overall yield reported

138

Q,

A N
EtO,C /\l/ Y
o]

T 0o /) o
\/

R R'MgXx T H

Ester to ketone
DHP- linked
polystyrene

11 examples

vield: 13-68%
’ - IO

152

Weinreb amide to
ketone

ArnnCal \ANoann ruoln
ATYUNSTI vval iy 1S9irt

12 examples
automated synthesis
yield: 83-94%

67

HO R

Ketone to alcohol
Hydroxymethylene
polystyrene resin
13 examples

yield: 34-86%

69

Ketone to alcohol
Merrifieid or formyi
polystyrene

resin

2 examples

1

gel-phase NMR

overall yield reported

Tln 13/~
momlorlng Uy rimn,

o

()]
(o]

Cuprate

Wang resin

5 examples

overall yield reported

139

LJU”"HCIIL

A
]
=n

Quinoline
Rink amide resin
5 examples

viald: 2N _Q20/L
yiciu. Ou-as /0




Quinoline

Multiple component
condensation

Rink amide resin

5 exampies

yield: 60-88%

140

HO ¢
1) AINHNH, o

7Y
N.
2) NaBH(OAc)3 @"°M

e}
3) Ac;0

o)

oj\Agf '(j

Spiroindoline
Fischer indole
Tentagel S HMB resin
16 examples

yield: 83-95%

—
o
—

)
COH
T CoBu N

-t

]
Y
/

2) TFA R

Purimidine

Pyrimidine
Merrifield resin
monitoring by FTIR
3 examples

overall yield reported

119

Triazine
Merrifield resin

1 example
yield:100%

142

Quinazoline-2 4-dione
Sasrin resin

monitoring by gel-phase
*C NMR

9 examples

yield: >90%

143

Dihydroquinolinone
MBHA resin
4140 examples

yield; 68-100% overall

130

Dihydroguinazoiine
Intramolecular
Michael addition
Wang resin

9 examples

yield: 87-100% overall

43

Dihydroquinazolinone
Wang resin

2 examples

C gel-
phase NMR

yield: 55-66%

52

Tetrahydro
guinoxalin-2-one
Rink amide resin
5 examples

overall yield reported

74




S. Rooth et al. / Tetrahedron 54 (1998) 15385-15443

Type of reaction: Heterocycle formation

2 AAC; 102

GJ e

R 5 Benzodiazepine-2-one
N\n)\ 1) AcOH “ N\i» , Aminomethylene
' ,f\lj 2) Li-oxazoliginone @ @ N R polystyrene resin 71
M~ R M- 21’ Mis Sior Ge
8 examples
yield: 47-68%
Qo OMe J (% OMe Benzodiazepine-2,5-
1)Ph—N
CL\ ol o ©/\\ 2 ;\’fii:r':i%eid resin 122
MeQO - MeO
eRz-./N 7#\| 2) R—X © R _/N-KI/\\ > 12 examples
MeO 00 N o h“a‘ \/j/ R yield: > 95%
R
CO,'Bu o Diazepine-2,5-dione
e By ( j’}\ Ho e 1) deprotection (T NJKT/\/,O MBHA resin
\ﬂ/\'?‘ T, 7 2w HONG N 40 examples 144
0 LR Y oy—\Rz R® T-bag method
NHR* N Diazepine-2,5-dione
. o) R R TentaGel trityl resin
™ A 2 3 DPPA o A LN L library: 6x6x8 51
1 =2
R? OH R* 1
\”/ }‘N‘R“
[e] o]
2 R’ Pyridobenzodiazepi-
N/ R \W4 \ O
Sl N g TFA P NN o' | None
v L Jv\n R * ) LJ\’/ Polystyrene resin 75
|~ TN = 4 examples
HoN overall yield reported
Dihydrobenzodiaze-
pine-2-one
R? Methanolysis followed
HN"™ ~ =3 hy intramnlaciilar
L 1 O r(‘ . 1 L/’ sl Qa1 iIiwiwuian
0 R NaOMe NN R Michael addition 124
Qo I HsCO § Wang resin
YOSON N g resin FTIR
0 L, o 3 monitoring by F
R R? 120 examples
typical yield: 79%
0 2 u Xanthine
R1\NH Rt‘N)tN =\ Rink resin
. . )
A~ _sopentyintte, A L2 <\;7/'"R 4 examples 145
o7NT TN D2 O N7 N e
o 7 Lo monitoring by UV
T overall yield reported
o~ NH . NH
. d J
H H Indole
QN0
T @N\io Heck reaction
SN . . .
3 \'/:ﬂ—p‘ N g Rink amide resin
L LS cat: Pd(PPh,),Cl, 26
J y 15 examples
RA- e yield: 67-88%
o N ’
0 Rl 2 0 R' Indole
@ N - QQN \ o2 Heck reaction
HJ\@ H)mR Rink amide resin 27
EH . cat. Pd(OAC),

14 examples
yield: 38-100%




o
J
zT

indole

Heck reaction
Tentagel S-OH resin
cat. Pd(PPh,),Cl,
13 exampies

yield: 48 - 95%

61

£ R?OTf,

Indole

Wang resin

cat: Pd(PPh,),

R? is substituted viny!

6 examples
yield: 33-76 % overall

w
o

2-Oxindole
Heck reaction
Rink resin

cat: Pd(OAc),

S examples

yield: 65-92%

60

Benzofuran
Heck reaction

N Y Pl et el

P\Illl\ aimiae resin
cat: Pd(PPh,),Cl,
2 examples
yield: 81-83%

N
o

Benzofuran
Heck reaction
Tentagel S-OH resin
cat: Pd(PPh;),Cl,

10 examples

yield: 40-71% after
cleavage

62

Benzofuran

Radical cyclisation
Rink (or PEG grafted)
resin

monitoring by °C gel-
phase NMR

10 examples

yield: 11-63% overall

Cyclopentanineridi-
none

Cyclisation and
cleavage from resin
Wang resin

5 examples

yield: 53-85%

147

Thiophene
Wang resin
9 examples
yield: 24-85% overall

57




Type of reaction: Heterocycle formation

(o]
o 0L
\ﬁ/\o 1] CN
0o 0]

R'NHNH; ~ H

Pyrazole

TentaGel S NH, resin
4 examples

yield: not reported

45

Isoxazole
Rink amide resin

140 exambles
split/pool

2 regioisomers formed

Pyrazoie

Rink amide resin

5740 examples
split/pool

2 regioisomers formed

128

Benzoxazole
Mitsunohu
Wang resin
7 examples

yieid: 79-89%

50

Hydantoin
TentaGel S AM resin
monitoring by UV

6 examples

yield: 85-85%

30

Tetrahydrocyclopenta
—-pyridine
Pauson-Khand

Wang resin

i exampie

yield: 84% overall

28

0 1) (PPhg),PdCl, 0 Ar
Arl

N 2) Co(CO)s

Tetrahydrocyclopenta
—pyridine
Pauson-Khand

\WAinann racin
vvaiiy icoii

4 examples
yield: 38-86% overall

N
[e 4}

o 1) (PPhy),PdCli,

o
o = Arl . 2
o Sy es

(\/j 2) CoyCO)g N_As/0

Tetrahydrocyclopenta
-pyridine
Pauson-Khand

Wang resin

4 examples

wimlA AR _QQO0L ~Aunrall
YICIM, U0V /0 Vvoiail

28

Co,(CO)g

Tetrahydrocyclopenta
—pyridine
Pauson-Khand

Wang resin

1 example

yield: 74% overall

28




Type of reaction: Heterocycle formation

Ph__ o

QDo

Coy(CO)g TS’

Ph\E o
@—O\ /\NJ\/\

LN

(6] . -N~
s R

Tetrahydrocyclopenta
-pyridine
Pauson-Khand

Wang resin

1 example

yieid: 68% overaii

28

Comment

Ref

Q-

S-alkylation
Merrifield resin

1 example

overall yield reported

-

b
[{e}

S-alkylation

Merrifieid resin
monitoring by FTIR, Ci
analysis

1 example

yieid: 50-35%

\

Ci

@

S-alkylation
(Chloromethylpheny!)
pentyl polystyrene
(CMPP) resin

1 example

overall yield reported

78

?

S-arylation
Tanénral LI
Ieiraoe on
1 example

overall yield reported

Py

©

O-alkylation
Merrifield resin
monitoring by FTIR
4 examples

overall yield reported

39

Q-

N allidatiam
V-alnyiauuvii

Merrifield resin
1 example
overall yield reported

85

HO " s-MMT

Cl —
NaH, 15-crown-5 =

¢

MMT = monomethaxytrityl

O-alkylation
Merrifield resin

1 example

overall yield reported

112

n

W
: _

—_— —_—_—

@_Cl NaOMe

maaa a0~
DMA, 50°C

N Al lnds e
U-ailRylalivhl

Merrifield resin
1 example
overall yield reported

46




Type of reaction: Immobilisation onto resin

BnO

Q MLO«@\

OH

N0,
r
N

Q-

NIS, TESOTf

Glycosylation

d"l" e !esm

overall yield reported

-
e
o

Glycosylation

Merrifield resin
overall yield reported

112

N-alkylation
2-chlorotrityl resin
1 example

nvarall vield ranarted
WYSel Al ,Ib'v |VVVI St

134b

Br A _NHBoc

I

/ X Wi
AT ™~ A

\Si N~ “Cl
@’ ~cl

_——

1 .
KH, 'BuLi \N cl

Si-arylation
Polystyrene resin

1 example

overall yield reported

~l
)]

isoquinoline

%CI

o TMSCN

Reissert condensation

PS carboxylic acid resin
nnnnnnnn e ETID

IIIUIIILUII!IH Uy i

3 examples

overall yield reported

<o
co

H
NZ'\\/U\{ N-Fmoc o

Q- ' N

X=0 :Wang
X =NH : Rink

PhCO,Ag

Arndt-Eistert
Wang or Rink resin
14 examples

yield: 60-80%

-
N
o0

OH
y N\v)\ R
i

O

Transamination
Merrifield resin

monitoring by gel-phase
BC-NMR, FTIR

1 exampie

overall yield reported

99

TR

O, 2L O
vy — .
Q Sy Q N

Transamination
Merrifield resin
3 examples
vield: 76-84%

100

Amidine
aminomethyl
polystyrene
monitoring by HPLC,
nitrophenol released
E avamnlae

o TAQll IPIGQ

yield: 41-71% (2 steps)

118




Type of reaction: Immobilisation onto resin

o}
HO I\

(¢]
. - Il N
\V\OAC @_O/\“/Yl

Qo >
\/\OAC

Esterification
Mitsunobu

Tentagel S-OH

1 example

overall yieid reported

62

OH O

Esterification
Decarboxylation
Wang resin
monitoring by FTIR
5 examples

overall yield reported

82

C_E——cn

Esterification
Merrifield resin

3 examples

overall vield reported

-
—

i

Esterification
Photocleavable linker
Wang resin

improved synthesis

1 example

overall yield reported

—

Esterification
Wang resin

1 avamnle
i exampe

overall yield reported

(o)
(>}

Sulfonylcarbamation
Wang resin
1 example

overall yield reported

44

Condensation
Synphase crown
{Sasrin linker)
“resin-capture” of
aldehydes

3 examples

Py ey

RN T S N T |
Qveidil yicild 1epoiica

-

Acylation

Trityl polystyrene
monitoring by FTIR

1 example

overall yield reported

33

NO,

HO
\[]/\/\/LOTBDMS

1) 0 o
DIC, HOBt

Q-

N
2) TBAF o~ NO2

Acylation
Photocleavable linker
amine resin

1 example

overall yield reported

110




S' B/)nth et ".I. /

Ot €0 Ge, /& [£44

Type of reaction: Immobilisation onto resin

]
HOJK/O@ ﬁNHBpO\:
OA(CHZ)i. s
/

M~ 7 "SniMe,
\

Q_NHz

Acylation

Traceless linker
aminomethylene resin
yield: quantitative

o 71
Q_N*/O\r\ o~ NHBpoc
RO W G
0 MY Tsnmeg
28 Michaei addition
Q-or o0 O 8 Hydroxymethylene resin
TS 1 example 103
overall yield reported
Type of reaction: Michael addition Comment Ref
~ Q PhSH $Ph O Trityl resin
GO~ AN WO~ AU 3 examples 150
9 TentaGel
C}N/U\/O\./\ ~NH HoC=CHCO.Me monitoring by ninhydrin,
= H LA o N7 ES-MS
i - 4 examples
NH; yield: 94% average
151
high-loading
o NCO;MG‘
P N’Jl\/o ~ /_N
" S e S Al
~ om,N CO,Me
T COMe
~ L\N/\/
\\_\
CO,Me
PS (REM) resin
o o] several examples
I _Rew @ oy monitoring by FTIR and | 102
Qo R? 3C gel-phase NMR
overall yield reported
HOL A" ciReNM HO_ AT s Hydroxyethylene resin
@Ojg; Q_O\g/\’&\ , 18 examples 121
o b R overall yield reported
TS R Hydroxymethylene resin
N A 2 o [ \Ej_x 3 examples 103
@O\ﬂ#/\ @O\/\ﬁ/\/"'\/ 7 overall yield reported
)
R? Rink resin
2 R NucH i e 3 exampies
UCl
o
@_uk/o\'i/\/()‘:o EtsN @_y‘k/ MO ylelc_i 80-9@‘%) 60
K)\N‘ \ NucH = R®SH & N\R1
R or
.. .COOEt

2~ CO0E




Qo<

N.

\I// R2R!

Michael addition
followed by
elimination

Wang resin

6 exampies

overall yield reported

70

Type of reaction: Miscellaneous

Comment

Ref

Q o

o_ _ Oﬁf\i OH
e S
// P

Rearrangement
Multiple Core Structure
Libhrarv (MCSI )

Librar y (MCS L
Wang resin

25 examples

overall yield reported

0s0y4

Dihvdroxylation
Asymmetric
Merrifield, Wang and

TentaGel resin
reaction optimisation -
cat: (DHQD),PHAL
10 examples

viald: DE_OE0/L
yiCiu. £u-0v /0

ee: 88-99%

123

Enolisation
(Chloromethylphenyl)

nantul naluehsrana
peityi pGiystyiens

(CMPP) resin
2 examples
overall yield reported

=
o]

Tandem Mannich-
Michael reaction
Wang resin

8 examples

viald: £0_QN0L
yi©iu. Qu-av /o

153

Wang resin
1 example
yieid: 84% overaii

28

1) (PPh;),PdCl, o] Ar
Arl

N 2) Coyx(CO)g

Pauson-Khand
Wang resin

4 exampies

yield: 38-86% overall

N
o]

Pauson-Khand

DS rarhavulie arid or
MO LaildUAy v alid Ui

trityl resin
monitoring by FTIR
8 exampies

yield: 0-99%

154
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Type of reaction: Misceiianeous

o /A\l . o ]
@__O)J\/N\TKL) Lawesson's @_OJL\/Np
o

reagent

Oxygen-suifur
exchange
Polystyrene resin
monitoring by FTIR
1 exampie

vield: not reported

155

Baylis—Hiliman
Hydroxymethylene resin
6 exampies

overall vield reported

-—h

Ring opening, cross
metathesis
Wang resin
monitoring by
'H NMR

9 examples
yieid: 60-85%

gel phase
4 r

147

Radical C-C bond
formation
Wang resin

l U l:')(dlllplb‘b

yield: 58-95%

156

OMe OMe

Radical cyclisation
Rink (or PEG grafted)

chll 1

monitoring by "*C gel-
phase NMR

10 examples

vinld- 11_820L Avarall
yiSid. 1 10970 Uvlian

-
iy
o

o]
1) BugNF Q-0

~ i
/
TIPSO TIo™ ™~

O-Triflation
Wang resin
2 examples
overall yield reported

72

0,_.OMe
§

o,
— Q0" NNy

[¢] o

Diazo transfer
VWang resin

6 examnples

overall yield reported

Diazo transfer
TentaGel NH, resin

monEo'n‘;'ng by 3C gel
phase NMR

3 examples
overall yield reported

90

PPhs, DEAD Q O
/\I

Phep=N" 7

Iminophosphorane
formation

Wang resin

several examples
yield: >95%

43

Ar—N=C=0,

Aza-Wittig
Wang resin
1 example

overall yield reported

43




Type of reaction: Miscellaneous

1) PPhy @_N,U\(/\

2) RNCS N

o
Q‘,’?, |

‘\)//.'\/NfS

N
prid
1l
(@]

Aza-Wittig

Rink resin

2 examples

via iminophosphorane
yieid: >95%

42

A‘OH e | Br

CBr4 @N

Bromination
=ttt

BHA resin
1 example
overaii yieid reported

89

Bromination
Merrifield resin

1 example

overall yield reported

0
P N NBS

QY \ijes —

Bromination
Rink amide resin

2 examples
yield:88-91%

PPh,

imidazole, |, w 7 T

lodonation
Merrifield

1 example

overall yield reported

0
[$)]

OH OMe Cl  OMe

Chiorination
Rink acid resin
1 example
yield: 70 %

17

— OH = Ci
Qo )" ome .ol Qo )~ ome
— - Nl

N
</ \?

OMea OMe

Chiorination

Rink acid resin

1 example

overall yield reported

66

Chlorination
Wang, Sasrin or
TentaGel resin

4 examples
yield: 100%

157

O ygona RS O e
, Q

Chlorination
Merrifield resin

1 exampie

elemental analysis for
Cl

overall yield reported

piy
<

PhgPly or PPhy, DIAD, Mel (X=))  y _p |

Halarmanmatinm

FIGIUUGIIGI.IUII
Wang and TentaGel
SAC resin

4 examples

nvarall viald rennrtad
overasn yiciG repornica

158

A/ \

@_/\,Si\/\] HCI

Si-Cl formation
Polystyrene resin
1 exampie
traceless linker

~}
[4)]

Ozonolysis
Merrifield resin
1 example

vield: not renorted
ylelq: not reporie

159




Type of reaction: Miscellaneous

PPh3Br N //—PPh3Br

@ N

p-Enamino
phosphonium salt
Merrifield resin
monitoring by elemental
analysis

1 avamnia
1 WAl |F|W

yield: 100%

108

Cyclopropanation
Wang resin

A syamninc
S EXampics

yield: 65-68%

-t
[+)]
(o

-0
=

Wang resin

40 avamnles
&V EXampics

yield: 53-92%

Ugi

4CC

\Wann recin
vvang resin

several examples
yield: 47-98%

Ugi
ACC

S

Wang resin
2 examples

~r AN

yieid: 35-38% overaii

162

R3NC

Uai

Uai

4CC

Merrifield resin

5 examples

overall yield reported

1

9

Ugi
4CC

Tantamal Q_ML]
1CIHayct o-urni

12 examples
yield: 13-98% overall

~ i
ot

Cco

(@)

o R
Q RCHO, MeOH Q ﬁ)io .
@_O)H/N\XKN,R

RI R3
R*NC, PR
HO” ~CO,H

Ugi

4CC

Tentagel S-OH resin
3 examples

yield: 16-56% overall

oo
o

R'CHO, R?NH,, R 4
- @47 O. Ny N ,X 9
T Vi, Y “N-R

HN—

(o]

KOCN

4CC

Wann regin

Wang resin
10 examples
yield: 36-81% overall

W
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Type of reaction: Multiple Component Condensation

R'RZCO, KSCN Rl g2 4CcC
Q_OW“C @O\H/\HN% 3 Wang resin 163
¥ -
o RNH; 0 *HN 2 examples
s yield: 5-11% overall
1 203 0 4CC
@—O NC RCHO, RN @\O/U\,( )“xN,N Wang resin
O NaN; " \‘NIN 4 examples 163
o yield: 33-52% overall
NR?R®
R'CHO, RZR*NH Lo 1 4cc
@—O\r/\{,) NG — @—-OJ\/HQE)\(R Wang resin 163
" NR®R® 2 examples
yield: 52-57% overall
Type of reaction: Olefin formation Comment Ref
o-N mj s Elimination
W“\o/\/\/\/\/;; “Ph W o7 \/\/\/\ PS carboxyiic acid resin | 131
library of 84 compounds
o Horner-Emmons
H)%/ Wang resin
N Ns 5 examples 139
Ao 9 Ns Do N overall yield reported
It
b N PoE, KO'Bu T(\\/QK
0 o) )
o COoEt Horner-Emmons
~ § . Eofocos TentaGel PAL resin
WRR WRR 11 examples 164
1.1 E:Z isomers
\unld not rnngﬁed
0 Wlttlg
. PhaP AL N 0 Trityl resin 150
-~ O\/A\/’Q\.o = N Q\/’\\/’\\\/JL\ 3 exampies
yield: not reported
Ph | Wittig
PPR.CI N0 NCHO /L/ | Polystyrene resin
NQ/ s mf\o ph | 1 example 84
' P A overall yield reported
A 4 BulLi @/ e Y P
o Wittig
1
R:(\VJ Merrifield resin
@40 monitorin.g by
O Lras R, | ozonolysis and
~ bony T 7 recovered aidehyde 85
NaHDMS I radiofrequency tags
oT8sS 3 examples
yield: 75 %
= ~ "w'itiig
o ] [/ﬁ“ll/:l PhCH,PPhaBr \L J/ T 1 o Merrifield
@_ coza\/m NaOMe ﬁ ‘I%Cozﬂ 1 example 86

overall yield reported
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Type of reaction: Olefin formation

(o]
~

7] w A
@—Q/\/\ OrTBS | \J

-

| Z
oTBS

Wittig

Merrifield resin

1 example

yield: >70%

part of total synthesis

56

et o m s B s

monitoring by elementat
analysis

Merrifield resin

1 example

yield: 100%

Metathesis
Polystyrene resin
8 examples

urnrall inld reee s oasd
WVTiall YiTIM | SRVl Cu

92

Coammant
O "

LER LR R

0
1]
—=h

o

Alcohol to ketone
Wang resin
monitoring by FTIR
1 example

yield: ~97%

134

e O
‘O‘Q_"\\._N 9 Ny
\

Alicohol to ketone
Merrifield resin
monitoring by FTIR

1 example

averaii yieid reporied

99

TPAP
N-methylmorphaline
N-oxide o]

Alcohol to aldechyde
Wang resin
monitoring by FTIR

1 exampie

vield: not reported

134

TPAP/NMO

@—cH.oH

Alcohol to aldehyde
Wang resin or TentaGel
S PHB

quantitative UV

monitoring by decrease
of dansylhydrazine

165a

SO3-py o
Qo —— Qo

Aicohoi io aidehyde
Trityl resin
1 example

150

o~ €O, DMSO
(W) 1 —

QNN GO Et:N
~

il

G 0 hd
N \'ONO
Q/\g/\/

Alcohol to aldehyde
Rink resin

1 example

overall yield reported

SOapy

Q@ or

EtsN, DMSO

Alcohol to aldehyde
Sasrin resin

monitoring by NMR
AMEBA resin synthesis

1 example
overall yield reported




S. Booth et al. / Tetrahedron

Type of reaction: Oxidation

HO "
K/“/\/\

mo\/\J EtzN

(COCI),, DMSO

Aicohol to aldehyde

Alrwifiomdd renoion
WrRFITHIOR 1G2W)

monitoring by FTIR and
TLC of products after
ozonolysis

radinfraauancy tane
AU oQusiily ways

3 examples
yield: > 95% (2 steps)

85

Epoxidation
Mearrifiald resin

oG Hh

4 examples

[9:]
e

Ozonolysis
Carboxylated
polystyrene resin

4 examples

overall yield reported

96

Aminal to amidine

&

Wang resin
2 examples
yieid: 80-98%

52

' _mCPBA-

- Y

PrYRarYs

aumue [ 40 sunoxlue
Wang and Merrifield
resin

6 examples

A smmmll vl ra b A
uveirail yicid icpuricu

114

mCPBA

5 equiv. 0

Sulfide to sulfone
Merrifield resin

3 examples

overall yield reported

114

N7 mCPBA h

Sulfide to sulfone
Merrifield resin

3 exampies

overall yield reported

b
b
«©

Sulfide ta sulfone

Wit ww St wenw

Tentagel SH
1 example

______ FI P

overaii yIBIU lEpUl ied

120

Sulfide to sulfone
Merrifield resin
monitoring by FTIR

1 exampie

overall yield reported

104

9 PN
o”\/\ A ~_SePh

NalOy

Q O‘N o\
Owlv\/ﬁepn
0

Selenide to selenoxide
PS carboxylic acid resin
Phawm e £ OV A mm e oo ol
IlUli:ily U1 04 LUITipuuiius

-
-
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Type of reaction: Oxidation
. @ 1,4-Phenol to 1,4-
) quinone

o Wang resin

AN
NG A | 25 examples 70

JI\ [ > overaii yieid reporied

Type of reaction: Reduction Comment Ref

B \j (f“m R Aldehyde to alcohol

— Qo \r?( SOH Merrifieid
COaEt 1 example

overall yield reported

o0
[+ ]

Aldehyde to alcohol

—= /o) — Merrifield resin
@_OW NaBH, Q‘O N 1 examnle 168
VAT ample 185

OCH4 OCH3 monitoring by NMR
synthesis of Sasrin

[ ST

overall yieid reporte

2]
o

~_COH CICO,'Bu Carboxylic acid to

' _ L alcohol 120
@-s/\‘u/\ca B @—s/\N’ “CFs3 Tentagel SH

1 exampie

overall yield reported

j Ny Alkene to alkane
Wang resin 28
@_O (\P\ -y 1 example

Ts” vield: 65% overall

[(PPh3)CuH]s

0 Alkene to alkane
[(PPha)CuHls oA~ Wang resin 28
—_— @— o 1 example

riald: RROL Auara
< w0 Uveia

-

n
\
'

-

N W
zida tn amin
21geica

iRREEAN

_ . ni
pe AT snc :
m S N s ntiz Polystyrene resin
N3

bl

W— 7T T T 4 examples

overall yield reported

3 o r® Amide to amine

o]
| 4 | | ,Ha 1Y | BAMIIA o
N Ny PN i =T N I‘\‘ANARA WIDMA Tesiil o4
@‘g)\( N TR J r'c/\r:’ H library of 473,600

compounds

Amide to amine

r' | 4 examples 166
yield: 54-96%
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Type of reaction: Reduction

Nitro to amine
Wang resin

1 exampie

overall yield reported

52

Nitro to amine
MBHA, resin

4140 examples

yield: 68-100% overail

130

Nitro to amine

Rink amide resin

5 examples

overall yield reported

74

SnCly

Alison ¢~ amnina
TRV W W GG

Wang resin
1 example
yield: 75-86%

161

Mitwiln 4~ amina
VI TG LU QNI IS

Merrifield resin
1 example
yield: >80%

8

Imina A amina
IS LO Qs

Rink resin
2 examples
yieid: 74-100% overaii

138

Reductive Amination
Merrifield resin

10 examples

overalii yieid reported

122

1) R'CHO a

— = ™~ ,JLVA_ i~
2 R:cHo W ° "t R
R2

-~ M
&0 > TNH,

Reductive amination
PS (REM) resin

1 examnle

monitoring by FTIR and
3C gel-phase NMR
yieid: 38% overaii

Reductive amination
ArgoGel-OH resin

1 example

monitoring by *C gei-
phase NMR

overall yield reported

31

i ~R?

@—NH2

NaCNBH,

Reductive amination
Rink amide resin

8 examples

yield: 50-99

167

Qo™ vy @YY

R H R

Reductive amination
ArgoGei-Oh

ArgoGel MB-CHO resin
2 examples

overall yield reported

168

0
@ O,&NHZ j’ H

2 3
[ S Y

Reductive amination
Wang resin

18 examples

overall yield reported

83
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Type of reaction: Reduction

==
CO,H

OH f\er
)\\/\u ‘\%_/’

Reductive amination
Aminomethylene resin
2 examples

yield; 73-77%

169

Reductive amination
Aminomethylene resin
2 examples

overall yield reported

169

Comment

C-alkylation

PS carboxylic acid resin
8 examples

yieid; 85-100%

88

C.alkylation

Aldol

Merrifield resin
monitoring by eiementai
analysis of sulphur

1 example

yield: 91%

[#)
~I

C-alkylation

Aldol

Merrifield resin
monitoring recovered
aldehyde after
ozonolysis
radiofrequency tags
9 examples

viald: » QN0L
Y&l > SU/6

Co
w

C-alkylation
Aldol
Merrifield resin

1 avamnla
T exampie

yield: 90%
part of total synthesis

56

[
n

o



Type of reaction:

Substitution, nucleophilic/electrophilic

\

Ph

1) Bu,BOTf
2) DIPEA

o AL

oR;
@OLoﬁ kS
HO—<—\ Ph

\

C-aikylation
Aidol

Chiral linker
Wang resin

i exampie

vield: not reported

pALEE L)

49

C-alkylation
Wang resin
7 examples

evaratl vinld eomebo ol
Cvaian yiCih icponey

82

C-alkylation
Aminomethylene PS
safety catch or Argo-

K203 safely caich resin
3 examples

yield (Argo-X203): 63-
71%

yield (PS): 18-20%

67

C-atkylation
Merrifield resin
monitoring by FTIR
3 examples

overall yield reported

100

PR e
1) nbuLl

2) RX

R R

\ f‘SOz' N

C-alkylation
polystyrene resin
monitoring by FTIR
4 examples

overall yield reported

93

M rusnsabinm
wTwyaliativig

Merrifield resin
1 example
yield: 90%

142

N _allruiadinm
wralnyiauuvil

Wang resin
several examples
overalil yield reported

137,
170

1
@o)K/vah 1Y KHMDS

2)

KHMDS

R?—X

C-alkylation

Wang resin

24 examples

yield: 60-95% overall

137

C-alkylation
Carboxylated
polystyrene resin

2 examples

overall yield reported

96

O PhSiMe;,

v>,0/\/\,//\
g

C-alkylation
Carboxylated
polystyrene resin
9 examples

yield: 70-92%

%)
o
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Type of reaction: Substitution, nucleophilic/electrophilic

OMeUMeOUMe VY\COQME

R OMe SiMe,Ph

TMSOTf

C-aikyiation
Carboxylated
polystyrene resin
several examples
yieid: 37% overaii

C-alkylation
Rink amide resin

10 examples
yield: 0-90%

128

E/\o

o
\/\ 5
=

N 1) LDA rm

Q’O‘\_)‘J >f'\ 2) PhCH,Br @—Ow M

C-aikyiation
Merrifield, Wang or
TentaGel R PHB resin
1 example

overall yield reported

g5

o
M CH,CN CN

C-arviation

C-acyla
Wang resin
Thioamide formation
9 examples

overall vield reported

57

O
~ m
N/
A JAoon RNes Qo
w DIPEA RU A

C-acylation
Wang resin
4 exampies
overall yield reported

<
e

NS 0oH PhOH Ny 0Ph
@—s)\ N//kCFg

O-atkylation
Mitsunobu
TentaGei SH resin

1 example

overall yield reported

—

O-alkylation
Mitsunobu
ArgoGel-OH resin

1 example
monitoring by *C gel-
phase NMR

overall vield reported

\

AL

A OH \—oH

@_NJK/\ISi\ /&O DIAD, PPhy

O-alkylation
Mitsunobu
BHA resin

1 example
overall yield reported

89

O-alkylation

RAitosinnbhe
WS unoCou

Merrifield
1 example
overall yield reported

86

D.alkulatinn
=a

sy e

Mitsunobu
Hydroxymethylene resin
10 exampies

overall yield reported

103




Type of reaction: Substitution, nucleophilic/electrophilic

O-alkylation
Mitsunobu
ArgoGel Rink resin
3 examples

yield: 88-97%

automated synthesis
AN W T ICAL “, FIN T Wi

67

O-alkylation
Rink amide resin
2 exampies

N
o]

Ay

G-aikyiation
Merrifield resin
monitoring by FTIR

1 example

overall yield reported
overall vield reported

«©w
«@w

O-alkylation
Merrifield resin
monitoring by FTIR
3 examples

overall yield reported

100

O~ <:> ROH, NaH O~ <:>
@/ ° cl @/ © OR

O-alkylation
ArgoGel-Wang
monitoring by gel-phase
3C NMR, colourometric
tests

5 examples

overaii ylel TEPD

94

1) N-hydroxyphthalimide

@—cu @_O"NHZ

2) NoHg

O-alkylation
Trityl polystyrene
monitoring by FTIR

1 exampu—.‘
overall vield reported

33

o SN OM:
N O™ et QU Y™

Cl'  OMe o

O-alkylation
Rink acid resin

12 exauuplea

yield: 58-85 %

-
-
-~

BnO OH
0 [e) OBn
e TS ess ~ o
LNoz

* o

g 4,

O-glycosylation
amine resin
2 examples

overall yield reported

110
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Type of reaction: Substitution, nucieophiiic/eiectrophilic

e N-aikyiation
2 R—\\VINH o gl Rink smide resin
Q_nj\//\/‘i' - (& B A N 4 examples 26
DIPEA A LR overall yield reported
Z N-aikylation
_ nz,ﬁ\ﬂ’/\ar RZA K\]\ . Rink nymidn racin
o oo R o N Rink amide resin
()_NJL\/\,N\)\_' G Q—NJL\/\'N‘A 6 examples 26
W H UR DIPEA WoH |_® | overall yield reported
[0
. i e = N :::?yamnehﬂo‘:esm
BN eome s N e 2
LA S yield: 83%
H Bn
a o N-alkyiation
H H
@_m)ﬁ NIO RZCH,Br @ﬂk@ N._0 gink am;ge resin
examples 74
> ~
R TR | vieid: 32-83%
2
o] Q . N-alkylation
@_N,l A DN @—N'JI\K\\I / Rink amide resin
<~ H I an ~ H e i exampie 27
oy 2 Phorat k/)‘“!; yield:80%
<\ />
. Ay e Tyamine N-alkylation
G‘a NS N —— BHA resin
H /N o~ OH 1 example
«J\\ l overall yield reported 89
o) / N >
| H
(% = N’HVA‘Si’Q/
H AN
Q Q N-alkylatio |
M\l m AL ,.y.____:._n
_O’ N ""’0/ NS :\édng leuln 58
examples
= Z ‘
@O\H/L\v’ O B e [ i yield: 33-73 %
(o] H o) R
Qo oMe Qo _~_OMe N-alkylation
O\KQ Rink acid resin
[T R?Rr, 3 1 example
O Me0 — © MeO overall yield reported 117
N DBU Ne s
N AR
Lyy o Ly ©
R?
R'" o oﬁ/\ Br Rt A o‘\l/\NHR‘ N-alky|aﬁ0n
i 3 RONH 1, 0 3 i i
@_O\/(’L);NJ\/NVR 2 @—O\MNJ\/"'VR IentaQEI trityl resin B
R? OAll e oAl library: 6x6x8 51
1] g
o) ) N-alkylation
I O,J\ piC I O)L ; Wang resin
o o e 1 example 160
Br (9% i p
a o r/\” overall yield reported
e
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Type of reaction: Substitution, nucieophiiicielectrophilic

1

R

Q H-N ) 9_/\ R'
—_
@ "x R @g ;

N-aikyiation
Merrifield resin

few examples
overall yield reported

104

(o]

N-aikyiation

Rink rasin

3 examples

yield 10-32% overall

145

N-alkylation

Rink resin

4 examples

overalii yieid reported

145

e FeT
@/\x AR S S T YR
H

X =1, Br, OMs, OTs, ONs

N-aikyiation

Wang and TentaGel
SAC resin

42 examples

overaii yieid reporied
different leaving grouns

studied

158

N-alkylation
Polystyrene resin

3 examnles

overall yield reported
acylation also

performed

R=Me, Br

N-alkylation
Merrifield resin
4 examples

ialal. A4 COO/
yu:.-lu “1-0070

N-alkylation
Mitsunobhu

PAL derivatised MBHA
resin

seiective N-§ alkylation
9 examples

yield: 73-88%

76

N-alkylation
{epoxide opening)
Merrifield resin
monitoring by FTIR
4 examples

nunrall uviald ranartad
1A yICia 1o pUnicu

81

N-alkylation (amide)
MBHA resin
2 examples

vield: not reannrtad
YiS:G NCUTELT

34

N-alkylation (amide)
Polystyrene resin

4 exampies

overall yield reported

~lI
o




Type of reaction: Substitution, nucleophilic/electrophilic

o R o R

= _40 R30OH or R%X )_\

N-alkylation (urea)
Sasrin resin

10 examples

overall yield reported

143

N-aikyiation
(sulfonamide)
Wang resin

3 examples

overall ylel(l re p

28

o ONfJ o, SRS,

N-alkylation
(sulfonamide)
Mitsunobu
Polystyrene resin

1 example

overall yield reported

84

N-alkylation
(sulfonamide)

MIISUHDDI.I-IIKE
ArgoGel OH resin
monitoring by "N gel-
phase NMR

1 example

overall yield reported

31

- -~
~ MeN N
TPe T Q0 JN NMe,  THPO T g
e RPN S &8 T,
SRS Sy
o

(o}

N-alkylation
Mitsunobu

Ta i
Tentage! S NH, resin

1 example
overall yield reported

-
s
(¢}

N-alkylation
(sulfonamide)
Mitsunobu
BHA resin

10 examples

yield: 0-100%

(e}
~

MeOH, PPh;,

& L DEAD H |

T

N-aikylation
(sulfonamide)
Mitsunobu
2-chlorotrityl resin

Avsmmamla o

0 CRaAlnpico

yield: 80-100% over 4
steps

136b

-alkylation
silfmmamindal
‘aulIUl Iﬂllll\-lv'
Mitsunobu
ArgoGel (Wang), Wang

and Sasrin resin
AR avamnleg

45 examples
yield: 0-100%
higher purity observed

with ArgoGel (Wang)
resin

171




Type of reaction: Substitution, nucleophilic/electrophilic

al -R N,O,S-Alkylation
Q—O<®—§_<OCH3 @-OO—HOCHa Rink chloride resin

7\ 7\ monitoring by MAS 66

« \=( NMR

OCH, X=NR 8,8 ocH, | 12 exampies
vield: 84.068%
0 S-alkylation

o W N Y @—o)%( "~ sar (epoxide opening)
-~ RV 'RZ © Merrifieid resin 81
monitoring by FTIR
4 examples
overall yield reported

Oﬁ/R S-alkylation
/
\

Wang resin
9 examples 57
overall yield reported

1) BuLi S-alkylation
; WA 2) SO, ‘ - polystyrene resin 93
w7 T NN 580, N monitoring by FTIR
o~ _-Br overall vield reported
3) &~ J f
PPh, P-alkylation
Q‘O\/\/\I @——O\/\/\pphd Merrifield 85
il 1 example

overail yieid reporied
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