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Synthesis of Homochiral Ketones Derived from L-Tryptophan: Potent
Substance P Receptor Antagonists.
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Abstract: The synthesis in 36% overall yield of (S)-2-amino-5-(3,5-bis( ﬁﬂnouunelhyl)lhenyl)-l-(}
indolyl-3-pentanone, the precursor to a novel class of substance P antagonists, is described.

Substance P, an undecapeptide neurotransmitter, is the endogenous ligand for the tachykinin NK;
receptor that is widespread throughout the body.! It has been implicated in the transmission of pain signals
and the initiation of inflammatory responses. Because of these effects substance P antagonists may have
potential use in analgesia? and as novel anti-inflammatory agents for use in the treatment of migraine? and
rheumatoid arthritis.4 Until recently, the only available substance P antagonists were peptides with poor
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The tryptophan ester 1 derived from a screening lead in our laboratories has been shown in vitro to
be a potent NK; antagonist. While 1 was active in vivo after dosing by intra-peritoneal administration in
animal models of inflarmnation, its potency was markedly reduced by the oral route, conceivably as a result
of enzymatic hydrolysis of the ester moiety. This paper discloses the synthesis of the non-hydrolysable
ketone analogue 2 which retains the same high affinity?3 for the NK; receptor as 1. Previous work inthe
ester scrics demonstrated that NK; activity resided predominantly with the S enantiomer. To provide
material for extensive structure activity studies a reliable route to multigram quantities of the active S
enantiomer of the parent amino ketone 3 has been developed.
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Reagents and conditions: (a) Isobutyl chloroformate,triethylamine, DMF, HNMeOMe, - 15°C;

(b) LiCH2PO(OMe)2, THF, -78°C; (c) 3,5-Bis(trifluoromethyl)benzaldehyde, K2CO3, CH3CN; (d)
Wilkinson's catalyst, EtOAc, Hz, 40 p.s.i.; (¢) Et;O/ HCL.

Literature precedent? exists for the reaction of a-amino esters with phosphonate anions to give
keto-phosphonates in high yield and with retention of absolute configuration. We have found that this
procedure is reliable in a number of instances, however attempts to obtain 5 via N-a-Boc L-tryptophan
methyl ester gave very low yields with racemisation. A superior substrate!®11 jn this case was found in
the Weinreb amide 4, prepared from N-a-Boc-L-tryptophan (Scheme 1). In order to maintain high
enantiomeric purity it was found to be essential to pre-cool lithio dimethylmethylphosphonate to -78°C in
THF before adding the anion slowly via cannula to 4 in THF, also at -78°C. The resulting phosphonste 5
could be purified by chromatography on silica but it was more convenient to use this material crude in
subsequent steps. Reaction of 5 with 3,5-bis(trifluoromethyl)benzaldehyde by stirring in acetonitrile with
potassium carbonate yielded the yellow, crystalline a,B-unsaturated ketone 6 which was recrystallised to
constant optical rotation from ethyl acetate / petroleum ether in an overall yield of 47% from 4.
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Hydrogenation of 6 using palladium on charcoal as catalyst was accompanied by up to 20%
overreduction to the corresponding saturated alcobol 8 as well ag the desired amino ketone 7 (Scheme 2),
necessitating chromatography to separate these two prodacts.
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Scheme 2

‘When 6 was heated with one equivalent of tributy] tin hydride in toluens at reflux for 16 hours 7
was obtained in 76% yield but again chromatography was required to remove tin residues. However,
hydrogensation of 6 uaing freshly prepared Wilkinson's catalyst gave clean reduction to the saturated amino
ketone, obtained in 96% yield after crystallisation.

Deprotection of the amino ketone using dry gaseous hydrogen chloride in ether gave crystalline 3 in
an overall yield of 36% from N-a-Boc L-tryptophan.1? Autempts to assess the enantiomeric excess of
intermediates in the synthesis were unsuccessful but derivatisation of 3 as the camphanamide using (-)-
camphanic acid chloride allowed analysis by 1H NMR. The amino ketone obtained had an enantiomeric
excess of 92% by NMR analysis. Recrystallisation of the hydrochloride salt from methanol / water gave
material which was homochiral within the limits of detection. While the free base of 3 is unstable, no
racemisation or decomposition of 3 was observed after prolonged storage as the hydrochloride salt. The
acetamide 2 was prepared by adding the salt to acetic acid activated with
benzotriazolyloxytris(dimethylamino)phosphoniom chioride (BOP chioride). Data describing the biokogical
activity of this compound and othex derivatives will be reported in due course.
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3: mp 194-196 °C; 'H NMR (ds DMSO) 6 11.13 (1H,s); 8.42 (2H,bs); 7.89 (1H,s); 7.82 (2H,s);
7.61 (1H,dJ = 7THz); 7.38 (1H,4,J = THz); 7.26 (1H,4,J = 1Hz); 7.10 (1H,tJ = THz); 7.01 (1H,t,J
= 7THz); 4.36 (1Ht,J = THz); 3.34 - 2.77 (6H,m); [«]p?0= +46.0° (c = 1, methanol). 4: mp 129-
130°C; 1H NMR (d¢ DMSO) & 10.80 (1H,s); 7.51 (1H,4,] =7Hz); 7.16 (1H,s); 7.08 - 6.97 (3H,m);
4.62 - 4.58 (1H,m); 3.72 (3H,5); 3.34 (3H,8); 3.02-2.81 (2H,m); 1.31 (9H,s); [a]p?°=- 11.2°(c =
1, methanol). 5: viscous oil; tH NMR (CDCl3) & 10.84 (1H,8); 7.56 (1H,d,J = 7Hz); 7.33 (1IHdJ =
7THz); 6.98 (1H,t,J = THz); 4.34 - 4.31 (1H,m); 3.63 (6H,d4,J = 11Hz); 3.39 (2H,d,J = 22Hz); 3.19 -
3.11 (1H,m); 2.91 - 2.84 (1H,m); [«]p29= - 22.2° (c = 1, methanol). 6: mp 137-138°C; 'H NMR
(CDCl3) b 8.00 (1H,s); 7.81 (1H,s); 7.72 (1H,d,J = 7Hz); 7.53 (2H,s); 7.43 (1H,d,J = 18Hz); 7.39
(1H,4,J = 7THz); 7.30 - 7.14 (2H,m); 6.98 (1H,d,J = 2Hz; 6.54 (1H,d,J =18Hz); 5.43 - 541 (1H,m);
5.08 - 5.04 (1H,m); 3.41 - 3.36 (1H,m); 3.18 - 3.13 (1H,m); 3.36 (1H,m); 1.46 (9H.5); [a]p2® = +
534" (c = 1, methanol). 7: mp 138-140°C; 1H NMR (CDCl3) 3 8.03 (1H,s); 7.88 (1H,s); 7.57
(1H,d,J = 7THz); 7.36 (1H,d,J = 7Hz); 7.35 (2H,s); 7.22 (1H,tJ = THz; 7.14 (1H,t, J = 7Hz); 6.89
(1H,s); 5.18 (1H,m); 4.58 (1H,m); 3.25 - 3.19 (1H,m); 3.11 - 3.05 (1H,m); 2.88 - 2.38 (4H,m);
1.42 (9H,s); [e]p??=+5.6 * (¢ = 1, methanol).
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