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Perkin 1 Abstracts: Solid Phase Organic Synthesis are a selection of significant papers
published in the recent literature covering the broad area of Solid Phase Organic Synthesis
(SPOS). The abstracts cover preparation of single compounds on solid support as well as
combinatorial libraries. Advances in new linker design are also covered.

ABSTRACTS

C. M. Huwe and H. Künzer, Tetrahedron Lett., 1999, 40, 683.

Substituted ketones
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1 step from aminomethylated
polystyrene resin

X = Br or OH

(X = Br); R1C6H4B(OH)2, Pd(PPh3)4

Na2CO3, H2O-DMF-DME, 80 °C, o/n
(X = OH); R2CH2OH, DEAD, PPh3

CH2Cl2-THF, rt, o/n

PhI(TFA)2 (2.5 equiv.)
CH2Cl2-EtOH-H2O (5:5:1)
rt, 30 min
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7 examples (yields 28-59%). α-Lipoic acid is employed as a novel 
chemically robust linker for the immobilisation of ketones.

Linker

A. Zheng, D. Shan and B. Wang, J. Org. Chem., 1999, 64, 156.

A novel Redox sensitive linker.
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Aminomethyl polystyrene
resin

5 steps

Synthesis of the above linker and its use in the preparation of three short 
peptides (yields 70-89%) is reported. The peptides can be cleaved from the 
solid-phase upon reduction with sodium hydrosulfite.

Linker

J. M. Cobb, M. T. Fiorini, C. R. Goddard, M.-E. Theoclitou and C. Abell,  
Tetrahedron Lett., 1998, 40, 1045.

Quinazolines
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1 step from 
hydroxymethylpolystyrene 

(HMPS) resin

2-amino-5-chlorobenzamide 

(5 equiv.), CSA  (1 equiv.)
dioxane, 110 °C, 48 h

SOCl2, DMF, ∆, 3 h
3-bromoaniline (5 equiv.)

PriOH-DMF-HCl, rt, 18 h
TMSCl, NaI, MeCN, dioxane
75 °C, 72 h

(b)
(c)

(d)
(e)

69%
95% purity

Linker

A decarboxylative traceless linker strategy for the cleavage of resin bound 
quinazolines is reported using HMPS resin derivatised as the ethyl 
oxalate.
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K. Nakamura, N. Hanai, M. Kanno, A. Kobayashi, Y. Ohnishi, Y. Ito, 
Tetrahedron Lett., 1999, 40, 515.

Design and synthesis of silyl ether-based linker for the solid phase synthesis of glycopeptides. Linker
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50% piperidine-NMP, rt, 2 h

N-Fmoc-acetylgalactosaminyl 
threonine (1.1 equiv.), HBTU-HOBt
(2 equiv.), DIEA (2 equiv.), NMP, o/n
CsF, 18-crown-6, AcOH-THF, o/n

(a)

(b)

(c)
Fmoc

73%

2 examples of C- terminal elaboration (yields 73 and 76%).
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M. Adamczyk, J. R. Fishpaugh and P. G. Mattingly, Bioorg. Med. 
Chem. Lett., 1999, 9, 217 and Tetrahedron Lett., 1999, 40, 463.

Amides via the synthesis of N-hydroxysuccinimidyl (NHS) active ester resins. Linker
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R1CO2H, EDC

DMF, rt

R2NH2  or R2NHR3

DMF, rt

8 examples (yields 87-98%, HPLC purity 91-99%).  Resin supported 
fluorescein, coumarin, acridinium and biotin active esters were also 
prepared as labelling reagents for biological assay.

 Six fold excess 
of NHS resin
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C. Zhao, S. Shi, D. Mir, D. Hurst, R. Li, X. Xiao, J. Lillig and A. W. 
Czarnik, J. Comb. Chem., 1999, 1, 91.

Polystyrene grafted PTFE tubes as new supports for solid phase organic chemistry. Support
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PhNCO, CH3CH2NO2, PhMe, 100 C, 5 h
25% TFA-CH2Cl2, rt, 1 h

(a)

 

(b)
(c)

HO

O
PyBop, DIPEA

CH2Cl2,  rt, 24 h

5 steps from
PTFE tubes

Examples of 1,3-dipolar and Diels-Alder cycloadditions are also described 
to illustrate the synthetic utility of the PTFE microtubules.

76%
HPLC purity > 90%
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O
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J. Pernerstorfer, M. Schuster and S. Blechert, Synthesis, 1999, 138.

Functionalized 6-, 7- and 8-membered azacycles via olefin metathesis.
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5 steps from
2-chlorotrityl chloride

 resin

Cl2(PCy3)2Ru=CHPh

(8-15 mol%), CH2Cl2,

∆, 4 h

2% TFA-CH2Cl2

4 examples (yields 85-89%).  Further functionalisation of the 
polymer-bound metathesis products was demonstrated by epoxidation
of the double bond, 1 example (yield 70%).

R = CF3CO or Bz
n = 0 - 2

HO
n nn n

R = H or Bz
n = 0 - 2

A. M. Boldi, C. R. Johnson and H. O. Eissa, Tetrahedron Lett., 1999, 40, 619.

Triazolopyridazines
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2 steps from Rink
amide resin

HO2CCH2P(O)(OEt)2

PyBOP, HOBt
NMM, DMF

R3CH=C(R2)CHO
DBU, LiBr, THF
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10 examples (yields 24-82%, HPLC purity 40-93%).

(4 equiv.)

A. R. Katritzky, S. A. Belyakov, S. Strah, B. Cage and N. S. Dalal, 
Tetrahedron Lett., 1999, 40, 407.

Preparation of spin-labelled styrene-divinylbenzene copolymers and a new approach to quantitative determination of 
resin loading using ESR spectroscopy.

Cl

O 6-(3-Aminophenyl)-2,4-diphenylverdazyl

Et3N (excess), DMA, rt, 24 h

1 step from 
carboxypolystyrene 

resin
Several spin-labelled resins were prepared. ESR studies of the resins 
demonstrated that the dependence between their ESR signal area and 
calculated amount of attached spin labels is linear in the case of verdazyl 
radicals, which makes this non-destructive approach a promising, fast and 
accurate method for a resin loading determination.
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M. Caldarelli, J. Habermann and S. V. Ley, J. Chem. Soc., Perkin Trans. 1, 
1999, 107.

1,2,3,4-Tetra-substituted pyrroles

NH2

NMe3   MnO4  ,  CH2Cl2

NMe3   OH  ,  R1CH2NO2

TFA-CH2Cl2 (1:1)

Et3N, CH2Cl2

SO3H

(a)

(b)

(c)

(d)
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Ar OH Ar
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tBuO2CCH2NC, TBD-P
THF-iPrOH (1:1)

R2Hal, BEMP-P, CH2Cl2

(g)
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N
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N N
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N

NMe

P

NEt2
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19 examples (yields 60-100%, LC purity 85->98%).

D. Goff and J. Fernandez, Tetrahedron Lett., 1999, 40, 423.

2,4-Disubstituted thiazoles
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Rink amide 
resin

Dithiophosphoric acid O,O-diethyl ester
THF-H2O, 70 °C, o/n

1,3-Dichloroacetone, DMF, 70 °C, 4 h
Nucleophile, NMP, 70 °C, o/n

TFA-H2O (95:5)
rt, 20 min

(a)

(b)
(c)

R3 = 

R3 =           –H

8 examples (yields 58-95%, HPLC purity 98%).

Nucleophile = R2NH2, R2OH, R2SH

J. J. Scicinski, M. D. Barker, P. J. Murray and E. M. Jarvie, Bioorg. Med. Chem. 
Lett., 1998, 8, 3609.

1,3,4-Trisubstituted hydantoins
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O R1

R2OH, PPh3, TMAD
CH2Cl2, rt

PhSH, K2CO3, DMF, rt

(a)

(b)

Triphosgene, Py
CH2Cl2, rt

R3NH2, Py
CH2Cl2, rt
20% TFA-CH2Cl2, rt 
or autocleavage

(c)

(d)

(e)
TMAD = N, N, N',N'-

tetramethylazidocarboxamide

2 steps from
Wang resin

60 examples are reported.

O O

C. Chiu, Z. Tang and J. W. Ellingboe, J. Comb. Chem., 1999, 1, 73.

2,4,6-Trisubstituted pyridines

O

O

R1

O

O

R1

R2

R3

O

HO

R1

N
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R2CHO, NaOMe, MeOH
CH(OMe)3, rt, 1-2 h

CsF, DMF, 70 C, 3 h
R3

OTMS

(a)

(b)

NH4OAc, AcOH
DMF, 100 C, 18 h

50% TFA/CH2Cl2
rt, 1 h

(c)

(d)

10 examples (yields 19-62%, HPLC purity 21-81%).

2 steps from
 Wang resin

O

M. Bauser, M. Winter, C. A. Valenti, K.-H. Wiesmuller and G. Jung, 
Mol. Diversity, 1998, 3, 257.

Hydantoins

O

O R1

HN

HN

O

CO2Me

R2

NaOMe (10 equiv.)
MeOH-THF (1:1), rt, 3 h

BTPP (10 equiv.), R3X 
(10 equiv.), THF, rt, 12 h

(a)

(b)

TFA-DCM

7 examples (yields 22-83%).

BTPP = tert-butylimino-tri-
pyrrolidinophosphorane
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A. Nefzi, J. M. Ostresh and R. A. Houghten, Tetrahedron, 1999, 55, 335.

Tetrasubstituted diethylenetriamines
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TrtCl, DIPEA
DCM-DMF (9:1)

R2X, 1 M ButOLi,
DMSO, rt, 2 h

(a)

(b)

peptide synthesis

1 M BH3-THF, 65 C, 72 h
HF-anisole, 0 C, 6 h

194 examples (HPLC purity 55- >95%).

R2 = Me or Bn
1 step from

p-methylbenzhydrylamine
resin

(c)

(d)
(e)

A. Hari and B. L. Miller, Tetrahedron Lett., 1999, 40, 245.

Reduction of aryl nitro groups on solid support.

NHFmoc
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R
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20% Piperidine-DMF
ArCO2H (2 equiv.), DCC (2 equiv.)

HOBt (2 equiv.), Et3N (2.2 equiv.)
rt, 15 min

(a)
(b)

(c)

(d)

CrCl2 (16 equiv.)
DMF, rt, 16 h

TFA-CH2Cl2 (95:5)
rt, 1 h

H2N

O

R

NH2

7 examples (yields 90-97%).

Rink amide
resin

K. Akaji, Y. Hayashi, Y. Kiso and N. Kuriyama, J. Org. Chem., 1999, 64, 
405.

Convergent synthesis of Dolastatin 15 by solid phase coupling of an N-methylamino acid.
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2-Chlorotrityl
chloride resin

Fmoc-Pro-OH, DIEA
Fmoc-MeVal-OH
CIP, HOAt

Fmoc-Val-OH
CIP, HOAt
Dov, CIP, HOAt
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Synthesis of the above fragment of the natural product Dolastatin 15 on 
solid-phase is reported.

M. S. Brody and M. G. Finn, Tetrahedron Lett., 1999, 40, 415.

Palladium-catalysed coupling of functionalised bromoarenes to a polystyrene-bound aryl tributylstannane.
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MeO2C

P
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R R

P
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RR

1, R = o-tolyl

ArX (3 equiv.), 1 (cat.)
LiCl, NMP, 90 °C

NaOMe, THF-MeOH

(a)

(b)

6 examples (yields 80, >95%). Several palladium catalysts were tested in 
the coupling but gave unsatisfactory results. Palladacycle 1 proved to be 
an excellent alternative.

Merrifield resin

Y. Kondo, T. Komine, M. Fujinami, M. Uchiyama and T. Sakamoto, J. 
Comb. Chem., 1999, 1, 123.

New chemoselective metallating agents.
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3ZnLi, THF, 0 C, 4 h

electrophile, 0 C ∅ rt
NaOMe, MeOH-THF, rt

(a)

(b)
(c)

1 step from 
Merrifield resin

electrophile = PhCHO, MeI, CH2=CHCH2Br

3 examples (yields 45-89%).


