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Abstract: The synthesis and initial reactivity of a new resin, termed MAMP (Merrifield, Alpha-Methoxy
Phenyl), which is useful for the on-resin synthesis and mild acidolytic cleavage of compounds containing

utilising MAMP-resin is described.
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secondary amide functionality, is reported. Synthesis of a model peptoi
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7 there has been an increasing need to develop new types
T

-
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solid supports and novel linkers in order to facilitate the synthesis of non-peptides. The choice of cleavage

point and the nature of the residual functional group left after cleavage are key issues in the design of solid phase
and consequently a number of new systems have been reported where cleavage leads to replacement of the linker
functionality with a proton: so-called ‘traceless’ linkers.” In this communication we report a new amine-based
resin for SPS that is based on methylbenzhydrylamine (MBHA) resin,® and which, on acylation and cleavage by
mild acidolysis, yields secondary amide containing products wherein the only vestige of the linker is the proton
of the secondary amide.® This resin was designed to circumvent some of the undesirable properties associated
with the known linkers for primary amides, for example: the presence of potentially unstable benzyl ether
linkages (as found in Rink resin’), reactive secondary amides as part of the resin-linker structure (as in PAL
resin®); the need for a separate and tedious synthesis of the linker moiety; and addition of extra bulk to the resin
which results in reducing the overall loading of the resin. Furthermore, the resin was designed to start from the
benzhydryl chloride’ rather than the benzhydryl amine so that a wider variety of diverse amines (R'-NH;) could
be attached.
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From our investigations of a number of systems we found that substituting cross-linked chloromethylpolystyrene
(Merrifield resin) with an alpha-methoxyphenyl group to give MAMP resin, 1, provided the best balance of the
properties we were seeking, namely: general chemical stability but mild acid lability, good loading levels (~ 1
mmol/g), easy preparation; and a synthesis that was amenabie to large-scale production.

Our initial synthesis of 1 involved lithiation of bromopolystyrene 2° and reaction with 4-methoxybenzaldehyde
(Scheme 1) This gave, somewhat surprisingly, a mixture of the desired benzhydryl alcohol, 4, and the
benzophenone 3,'° which presumably arises via a type of Oppenauer oxidation'' of the initially formed 4 by the
excess benzaldehyde. Borohydride reduction of the mixture of 3 and 4 gave purely the supported benzhydryl
alcohol 4, which was chlorinated by treatment with acetyl chloride to give 1. In order to avoid the keto-alcohol
mixture generated by this route, alternative syntheses of MAMP resin were investigated. Most conveniently,

polystyrene, 1% cross-linked with divinylbenzene, 5, was acylated'” with anisoyl chloride in the presence of

pI—A

terric chloride to give purely 3. Borohydride reduction followed by chlorination with acetyl chloride yielded 1
with a substitution level (determined by chlorine elemental analysis)" generally between 1 and 2 mmol/g,

4

()

Scheme 1 : (a) nBuLi, PhCHj;, 60°C then 4-(MeO)PhCHO, THF, r.t.; (b) LiBH,, THF, 60°C; (c) FeCl;, CHxCl,,
4-(MeO)PhCOCI, r.t.; (d) CH;COCI, PhCH;, 60°C.

In order to demonstrate the utility of MAMP resin, we undertook initially the syntheses of some model N-
substituted glycine structures or “peptoids”,"* one example of which is shown in Scheme 2.

Hence, amination of 1 with an excess of 2-thiophenemethylamine gave supported secondary amine 6, as
evidenced by the absence of chlorine on elemental analysis of the resin.”® Acylation of MAMP-amine resins such

as 6 was found to proceed optimally using acyl chlorides. So, reaction of 6 with chloroacetyl chloride gave 7,
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roduct, 9, in 49% yield and in over 90% purity by hpic.
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Scheme 2 - (a) 2-thiophenemethylamine, NMP, r.t., 48 h; (b) CICH,COCI, pyridine, THF, r.t., 16 h; (c) n-
butylamine, Nal, NMP, 80°C, 16 h; (d) 3-(MeO)PhCOCI, THF: pyridine (1 : 1), r.t., 16 h; (e) 90:9:1,
CH;CL:TFA'H,O, r.t., 1 h.
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Using very similar reaction conditions,'’ we have attached amines as diverse as anilines ( (eg. 3-chloroaniline and
e

4-methoxyaniline), o-substituted aliphatic ami
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closely the cleavage conditions for these amide product-resins, which are similar in structure to 7. These studies
indicated that optimal product recovery and purity is obtained by treatment of MAMP amide-resins with a
CH,Cl;: TFA'H,0, 75:23:2 mixture for 1 h at room temperature. Under these cleavage conditions all of the
MAMP amide-resins alluded to above uniformly yielded products in > 70% yield and in >90% purity.
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In conclusion, we have reported the synthesis and initial reactivity of a new versatile resin, termed MAMP,
which has broad utility for the on-resin synthesis and mild acidolytic cleavage of compounds containing
secondary amide functionality.
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. Typical procedure: To 1 (55.43 g; found: Cl, 7.0% corresponding to a loading of 1.97 mmol/g ) swollen in THF (500 mL) was

added dropwise 2-thiophencmethylamine (123 g) in THF (250 mL). The reaction was shaken at room temperature for 48 h.

The resin was then filtercd, washed in turn with DMF, THF, MeOH and dried under vacuum to give 6 (70 g; found: C, 79.6%;
H, 7.2%: N, 2.3%; S, 5.2%,; Cl, 0% corresponding to a loading of 1.62 mmol/g). To 6 (1 g) swollen in THF (10 mL) was added
pyridine (0.38 mL) followed by chloroacetyl chloride (0.33 mL). The reaction was shaken overnight at room temperature,
filtcred and the resin was washed with 2:1 THF: H;O, THF, MeQH then dried under vacuum 1o give 7 (127g; found:- C

filtcred and the resin washed with 2:1 THF: H,O, THF, MeOH then dried under vacuum, to give 7 found: C,
71.8%:; H, 6.4%: N, 2.0%; S, 4.4%; Cl, 5.4% corresponding to a loading of 1.5 mmol/g; FT-IR (CHCl; mull) 1651 cm™). To 7
(1 g) in NMP (8 mL) was added 1-butylamine (1.6 mL) and sodium iodide (25 mg). The reaction was shaken at 80°C overnight
then allowed to cool to room temperature, filtered and the resin washed in turn with NMP, THF, MeOH and dried under
vacuum (Yield: 1.04 g; found: C, 75.5%; H, 7.6%; N, 3.9%. S, 4.3%; Cl, 0%). To this resin (0.9 g) in THF (10 mL ) was added
pyridine (0.8 mL) followed by 3-methoxybenzoyl chloride (1.1 mL). The reaction was shaken overnight at room tcmperature
then filtered, washed in turn with 2:1 THF:H,0O, THF, MeOH and dried under vacuum to yield 8 (1.02 g; found: C. 76.3%: H
7.0%; N, 3.3%; S, 3.7% corresponding to a loading of 1.15 mmol/g). To 8 (0.22 g) was added a mixture of CH,Cl,:TFA:H-O,
90:9:1 (5 mL). The cleavage mixturc was shaken at room temperature for 1 h, filtered and the filtrate evaporatcd to dryness to
give 9 (45 mg; 49% vield based on the loading of 8) as a straw gum (Found: MH', 361; 5-DMSOds: 0.80 (m, 3 H), 1.20 (m.

2H), 1.50 (m, 2H), 3.30 (m, 2H), 3.73 (s, 3H), 3.95 (s, 2H), 4.48 (d, 2H), 6.90 (1n, 5H), 7.30 (m, 2H), 8.05 (bs, 1H) with a 93%
purity by hplc.



