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reactions to completion by the use of excess reagents.tne fitting of eq 1 with an observed rate constant of 2.102 s

However, not all solution chemistry can be directly trans- and a reaction conversion of 93% in DCM, or with an observed

ferred to solid supports, and the conversion from solution rate constant of 7.% 1073 s™* and a reaction conversion of 71%

chemistry to solid phase can be a slow, trial-and-error " DMF.

process, due in part to the lack of kinetic and mechanistic scheme 1

information for reactions on solid supports. Quantitative NHFmoc
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reaction mechanisms. Recently, the kinetic effects of poly- 0 O

styrene (PS)- and TentaGel-based resins have been reported oM

for several solid-phase organic reactions using single-bead
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Table 1. Kinetics of Knorr Formation Reaction on Various Scheme 2
Resing NHFmoc
con- /_/NHZ 0 O OMe
tz  version loading O_O + HO_\<07
resins (size) Kobs (1/S) (s) (%)  (mmol/gy

PS (106-200 mesh) 2.k 102 33 93 1.38 oMe
PS (106-200 mesH) 79x 103 88 71 1.38 4
PS (206-400 mesh) ca.& 102 ca.9 96 0.43 2
PS (70-90 mesh) 3.% 10 178 96 1.12 NHFmoc
Champion-1 ca.4x 10! ca.2 98 0.40 o] O OMe

(100-200 mest) DIEA/PyBOP HN«(
ArgoGel-AM ((164um)® ca.7x 102 ca.10 94 0.44 —_— Q—O—/— o O
TentaGel-AM ((13Qum)® ca.6x 102 ca.12 91 0.29

aExperimental conditions: 0.2 M Knorr/0.4 M DIEA/0.2 M OMe

PyBOP in DCM at 25°C. b Measured loading by Fmoc-Cl before
Knorr formation (see Supporting Information for detaisYhe
same experimental conditions used in previous entry but carried
out in DMF instead of DCMd Champion-1, a type of PEG-AMPS
resin that has 60% PEG content from Biosearch Technoldgies.
eScheme 2.

fitting the duplicated data obtained using DCM (Figure 1

5
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and Table 1). The reaction conversion is 93%, which has tion. This information is available free of charge via the

been corrected for the weight increase of the attached Knorr
component on the aminomethyl resins (see Experimental
Section for details).

When the same reaction was performed in DMF, an
observed rate constant of 729103 s (t;, = 88 s) and a
corrected reaction conversion of 71% were fitted with eq 1
(Figure 1 and Table 1). The slower reaction rate and lower
conversion could be at least partially explained by the lower
swelling of PS resin in DMF as compared to that in DCM.

Table 1 also lists the kinetic constants for the same
reaction using 200400 and 76-90 mesh PS resins in DCM.
The observed rate constants are ca 802 s ! and 3.9x
1073 s74, respectively. The results indicate that the amide
formation is faster on smaller (larger mesh) resins.

Also, we carried out the same kinetic study on $@00
mesh poly(ethylene glycol) (PEG)-AMPS Champion-1 resin
consisting 0~60% PEG and-40% PS content. The reaction
is very fast in DCM, with an observed rate constant of ca.
0.4 s* (Table 1). The faster reaction rate on this PEG resin
indicates that the PEG moiety plays an important and
favorable role in the amide formation. Recently, excellent
swelling properties and fast acylation characteristics of this
resin have been reportéd.

To further establish the effect of the PEG moiety in resins,
two additional PEG-containing resins, namely ArgoGel-AM
(~70% PEG-containing) and TentaGel-AM (780% PEG-
containing), were also studied under the identical conditions
in DCM (Scheme 2). The observed rate constants are ca. 6
x 102stand ca. 7x 102 s 1 for TentaGel and ArgoGel,
respectively (Table 1). Unique properties of the solution-
like PEG long chains, such as favorable PEG-induced local
environmental changes in solvation, dielectric properties, and
hydrogen bonding, are possible explanations for the faster
kinetics? however, this effect is highly reaction-dependéht.

In summary, a kinetic comparison of amide formation on
a variety of solid supports has been performed. Results
indicate that amide formation is faster on smaller size (larger
mesh) and PEG-containing resins, largely due to the resin
size and the solution-like reaction environment.
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