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Abstract: The Sonogashira reaction of a resin-bound iodobenzoic acid with trimethylsilyl acetylene followed by
TBAF desilylation provided a polymer-supported aryl acetylene, 3. Treatment of 3 with an aldehyde and a

secondary amine in dioxane in the presence of CuCl catalyst results in the generation of resin-bound
propargylamines. The final products (4) were cleaved from the resin and obtained in excellent yields and purity.
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Multiple-component condensation reaction schemes are one of the most valuable
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preparation of combinatorial libraries.! The opportunity to introduce several elements of diversity in one

transformation, “one pot”, and avoid extensive manipulation can potentially provide diverse libraries of “drug-

like” compounds in a very efficient manner.
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The polymer-supported 3-component Mannich condensation of acetylenes, aldehydes and secondary
amines, where any of the reactants can be attached to the polymer, represents a very powerful method for the
rapid synthesis of complex propargylamines’ (Scheme 1). While there are many commercially available
amines and aldehydes, the number of acetylenes is limited. The inclusion of the Sonogashira reaction at the
beginning of this reaction sequence greatly increases the number of potential acetylenes available. An
increment in the variety of any of the components transiates into an increase in the overaii diversity of the
library. Herein we wish to report the straightforward synthesis of diverse libraries of complex

propargylamines using the combination of the Sonogashira and Mannich reactions.
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ogashira reaction’ (condensation of aryl halides with terminal alkynes in the presence of Cu( ) and

Pd(0) catalysts) has been used for the preparation of polymer-supported aryl acetylenes’. We en

0
this method would provide us with a larger set of diverse building blocks for the Mannich condensation. The

reaction pathway is illustrated in Scheme 2.
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Reagents and conditions: i) 4-iodobenzoic acid (5 eq.), DIC (5 eq.), DMF, rt, overnight; ii) trimethylsilylacetylene
(7 eq.), Cul (10 mol%), Pd(PPh,), (10 mol%), THF/ Et;N (1:1), t, 40 h.; iii) TBAF, 1.0 M solution in THF, 5 h., rt;
iv) aldehyde (4 eq.) piperazine (4 eq.) CuCl (10 mol%), dioxane, 90° C, 36 h.; v) TFA/H,0 (9:1),rt, 0.5 h.

Table 1
Entry R, R, R, Yield (%)*  Purity (%)"
4a (4-Me)-Ph (E)-PhCH=CH-CH, H 71 95
4b (3-F)-Ph (2,3-Me),-Ph H 85 >95
4c (3-PhO)-Ph (2-F)-Ph H 75 >95
4d 1-Naphthyl Cyclohexyl H 89 94
de (4-Me)-Ph PhCH, H 90 >95
4f (4-Ph)-Ph (2-F)-Ph H 88 >95
dg (2-Me)-Ph (2-C1)-Ph H 88 89
4h 2-Naphthyl PhCH, Me 73 82
4i Ph Ph Me 70 85
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Purity of the compounds was determined by HPLC @220 nm; the only other remaining materiai was unreacted aryl acetylene.

4-Iodobenzoic acid was coupled to commercially available Rink-amide resin (Novabiochem) using

diisopropylcarbodiimide (DIC) in DMF at 20° C. The completion of the reaction was confirmed by a Kaiser
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catalyzed by CuCl and Pd(PPh,), at room temperature for 40 hours followed by desylilation with
tetrabutylammonium fluoride (TBAF) in THF provided aryl acetylene 3 in excellent yield and purity. The
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portion of resin 3. Substituted piperazines, well known as potent pharmacophores in many biologically active



methyl benzoic acid as shown in the Table 1.

Secondary amines other than piperazines also provide desired products.* A few examples of condensation
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Figure 1.°
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Attempits to use o- or m- substituted iodobenzoic acids linked to Rink amide resin (cross-linked polystyrene

resin with Rink linker) as components in the Sonogashira reaction were unsuccessful. After cleavage of the

prepared using NovaSyn™ TGR resin (PEG-resin with Rink linker). The route illustrated in Scheme 3 was
used to generate the regioisomeric propargylamines. (Compound 8 represents one in the series of

compounds).
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In summary, we have demonstrated that complex propargylamines 4 - 8 can be synthesized from resin

bound iodobenzoic acids in 3 three steps in 70 - 89 % overall yields and 80 - 95 % purity.



for helpful discussions.
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7. We investigated the reaction of different aldehydes with polymer-supported acetylene carboxylates and amines.
Substituted benzaldehydes, aryl acetaldehydes, heteroaryl aldehydes as well as cyclic and non-cyclic secondary

amines were successfully used in this transformation. The scope and limitations of the condensation will be
presented in a future publication.

8. The purity of the condensation products with piperidines and non-cyclic secondary amines was usually more than
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9. The products were cleaved from the resin as TFA salts. Free amines were obtained by the treatment of the crude
products with NEt, followed by column chromatography. The spectral data (‘"H NMR, ESI MS) of all the products
described was consistent with the structure assigned.

Compound 4e (free amine): 'HNMR (300 MHz, CDCl;) § 7.75 (d, /=8 Hz, 2H), 7.55 (d, /=8 Hz, 2H), 7.45
(d, /=8 Hz, 2H), 7.55 (d, J=8 Hz, 2H), 7.35-7.20 (m, 5H), 7.15 (d, /=8 Hz, 2H), 6.11 (bs, 1H), 5.86 (bs, 1H),
4.77 (s, 1H), 3.52 (s, 2H), 2.65-2.30 (m, 8H), 2.35 (s, 3H); mass spectrum (ESI) m/z 424.2 (M + H").

Compound 5 (TFA salt): 'HNMR (300 MHz, DMSO-d)) 8 8.12 (bs, 1H), 7.93 (d, J=8 Hz, 2H), 7.73-7.60 (m,
3

2H), 7.60-7.41 (m, 2H), 7.40-7.00 (m, 8H), 5.89 (s, 1H), 3.10-2.85 (m, 2H), 2.60-2.45 (m, 4H), 2.36 (s, 3H),
1.90-1.65 (m, 3H), 1.55-1.30 (m, 3H); mass spectrum (ESI) m/z 4232 (M + H").
Compound 6 (free amine): 'HNMR (300 MHz, CDCl,) 3 8.19 (d, /=7 Hz, 1H), 7.86 (d, /=8 Hz, 2H), 7.59 (d,

J=8 Hz, 2H), 7.53 (d, J=9 Hz, 1H), 7.40 (d, /=7 Hz, 2H), 7.25 (t, /= 7 Hz, 2H), 7.14 (t, /=7 Hz, 1H), 6.84 (s,
1H), 6.61-6.58 (m, 1H), 6.45-6.35 (m, 1H), 6.10 (bs, 1H), 5.90 (bs, 1H), 4.23 (s, 2H), 3.42-3.30 (m, 1 H),
1.12 (d, /=7 Hz, 6H); mass spectrum (ESI) m/z 384.2 (M + H").



