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Abstract

Two new thiazolyl betaines 1 and 2, isomers of ergothioneine,
have been synthesized as model compounds of a novel betaine
isolated from a toxic mushroom,

In the course of our studfes}) on the chemical constitutents of poisenous mushroom, Clitocybe
acromelalga, a small amount {~1 mg) of a new, amorphous betainez) (M+ 229.0880, C9H15N3025)
isomeric with ergothioneine was isolated. The spectral properties of the new betaine were similar
to those of ergothicneine, but behavior in paper electrophoresis of the former was clearly
different from the latter. Therefore, synthesis of the following two 2-aminothiazolyl analogs
(l,and g) of ergothioneine was undertaken in order to compare their properties to those of the
newly isolated compound from the mushroom. Although the synthetic compounds weve found not
identical with the natural product, we report herein the synthesis of‘l-and 22 since they may be
active as antagonists of ergothioneine3). Moreover some 2-aminothiazole derivatives are shown to

act as thyroid inhibitnr4).
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Acid ch]orides) of a-methyl phthaloyl-L-glutamate was reduced to an aldehyde QJ[NMR: &
(CDC13) 2.4—2.7 {4H, m, —CHZCHZ—), 3.74 (3H, s, -C02CH3), 4,7—5.0 {14, m, a-proton}, 7.6—8.0
(4H, m, -NPht}, 9.70 {1H, s, -CHO}, MS: m/e 275.0791{M+), caled. for C14H13N05 275.0880, [a]g5o
-25.1° {C=1.17, CHC]B)] by (¢3P)2CuBH46) (62% yield, 2 eq. ¢3P, 1 eq. (¢3P)2CUBH4 in acetone, rt.
1.5 hr). Thus cbtained a1dehyde‘§_was converted by phenyltrimethylammonium perbromide in THF
(rt. 1.5 hr} to o-bromoaidehyde, which was condensed without purification with thiourea in THF

{reflux,16 hr) to give a 2-aminothiazole derivative 4 [NMR: & (CDC13) 3.5—=3.8 {2H, m, -CHE—),
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3.76 {3H, s, —COZCH3}, 5.0—5.2 (1H, m, a-proton), 6.68 {14, s, thiazole &-H), 7.6—B8.0 (&4, m,
-NPht), MS: m/e 332.0661 {(M+])+], calcd. for C]SH]4N3045 332.0703] in 71% yield. After blocking
of the aromatic amino group by carbobenzoxy group in the usual manner (B8% yield) to give 5
[NMR: & (CDC13) 3.64 (2H, d, J=B.5 Hz, -CHZ—), 3.76 (34, s, -COZCH3}, 5.02 (M, t, J=8.5 Hz,
a-proton), 5.16 (2H, s, —Ogjzct)}, 6.83 {H, s, thiazole 4-H}, 7.34 (5, s, -OCHEE), 7.6—8.0 (4H,
23H1gNy06S 465.0004, mp. 161—162°, [a15° -65.3°
(C=0.92, CHCI3)], the phthaloy]l group was removed by heating § with hydrazine acetate {10 eq.,

m. -NPht), MS: m/e 465.0994 [M'), calcd. for C

55°C, 16 hr, 1n MeQH-THF, 77% yield) to afford 6 [NMR: & (CDC13) 3.9—4.7 (2H, m, -CHZ-), 3,70
{3H, s, -COZCH3), 3.5-= 3.9 (TH, m, a-proton}, 5.23 (2H, s, -ogzq:), 6.90 (1K, s, thiazole 4-H),
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7.36 (5H, s, -OCHZQ), MS: m/e 335.0872 (M+), caled, for C]5H”N3O4S 335.0938, mp. 123°].
Quaternary methiodide L[NMR: 8 (CD3OD) 3.2-3.5 {114, bs, -N+(CH3)3 and -CHZ—), 3.76 (3H, s,
-COZCH3), 4,54 (14, dd, J=7, 12 Hz, a-proton) 5,28 (2H, s, —Ogﬂg¢), 7.25 {1H, s, thiazole 4-H),
7.40 {5H, s, —OCHZQ), C1BH24N3O4SI7), mp. 195° {dec.)] was obtained through a) dimethylation (37%
HCHD/NaBHSCN, rt, 2 hr, in CH3CN) and b) subsequent quaternarizationg) (CH3I/Me0H, rt, 16 hr, 70%
overall yield). Removal of the protective groups (62% yield, a. CF3C02H, reflux, 1.5 hr,

b. EtBN—HZO—MeOH (1:4:6), 60 °C, 16 hr) completed the synthesis OFIEJ[NMR: & (DZO) 3.2—3.4

(1, bs, —N+(CH3]3 and —CHZ-), 3.85 (1H, dd, J=5, 11 Hz, a-proton), 7.00 {1H, s, thiazole 4-H),
MS: m/fe 229.0880, calcd. for C9H15N3025 229.0885, mp, 210° (dec.), [a]g5D —2.7“9) {Cc=0.6, HZO)]'

Synthesis of the other isomer'g was started from condensation of’§10

) with thiourea (63%
yield, THF, reflux, 1.5 hr} to give'i[NMR: § (CDC'I3) 3.41 (2H, d, J=8 Hz, -CHZ-), 3.72 (3H, s,
—CUZCH3}, 5.23 (1H, t, J=8 Hz, a-proton), 5.50 {2H, bs, 'NHZ)’ 6.07 (1H, s, thiazole 5-H),
7.5—=7.9 (4H, m, -NPht), MS: m/e 332.0647 [(M+] )+] caled, for C-|5H14N304S 332.0703, mp. 173—
175°], which afforded, through the same sequence of reactions with ﬂ:ng intermediates lg, ll,
lggll) and the final product’g'[NMR: ) (DZG] 3.2—=3.4 {1, bs, —N+(CH3)3 and 'CHZ_)’ 3.95 (1H, dd,
J=5, 10 Hz, a-proton), 6.45 {1H, s, thiazole 5-H), M5: m/e 229.0876 (M+) caled. for C9H15N3023

9)

229.0882, amorphous, [a]2® -3.6°%) (C=0.52, H,0)] (48% from 12).
D 2

Biological activities of synthetic betaines are now under investigation,
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lg (92% yield} [NMR: § (CDC13} 3.48 (2H, d, J=7

Hz, -CH,-)s 3.70 (3H, s, -CO,CH5), 5.13 (1H,

t, J=7 Hz, a-proton), 5.21 (2H, s, —0E52¢), 6.45 (1H, s, thiazole 8-H), 7.24 {58H, s, ~0CH2¢),

7.8-7.8 (44, m, -NPht). MS: m/e 465.1020 (M)
11 (487 yield) [MR: & (CDC1,) 2.8~3.0 (24, m,
Fad

m, a-proton), 4.40 (2H, bs, -NH2), 5.20 (2H, s,

calcd. for C23H]9N3065 465.09957,

~CH,-), 3.62 (3H, s, -CO,CHS), 3.6~3.8 (TH,
-0CH,4), 6.44 (1H, s, thiazole 5-H), 7.27 (5H,

+ © °
S, -DCHzg), MS: m/e 335.0953 {M ) caled. for C15H17N304S 335.0900, [a]gs -12.0° (C=1.0,

CHE1,)],

12 (72% yield) [NR: 6 (CD30D) 3.2—3.5 (1TH, bs, -N+(CH3)3 and -Cily-), 3.72 (3H, s, -COLLH,),

4,55 {IH, dd, J=5.5, 10 Hz, a-proton), 5.22 (2H, s, —0952¢), 6.90 (1H, s, thiazole 5-H),

7) o
7.32 (BH, s, ~0CH2£), C18H24N304SI » mp. 189—191° (dec.).
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