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Abst rac t  - Two new t h i a z o l y l  betaines L a n d 2 ,  isomers of ergothioneine, 

have been synthesized as model compounds of a novel be ta ine 

i s o l a t e d  from a t o x i c  mushroom. 

I n  the course o f  our studies')  on the chemical c o n s t i t u t e n t s  o f  poisonous mushroom, C l i tocybe 

acromelalga, a small amount (-1 mg) of a new, amorphous beta ine2)  (M+ 229.0880, CgHl5N3O2S) 

isomeric w i t h  ergoth ione ine was i so la ted .  The spec t ra l  p rope r t i es  of the new beta ine were s i m i l a r  

t o  those o f  ergothioneine, bu t  behavior i n  paper e lec t rophores is  of the former was c l e a r l y  

d i f f e r e n t  from the l a t t e r .  Therefore, synthes is  o f  the f o l l o w i n g  two 2-aminothiazoly l  analogs 

(1 and 2) of ergoth ione ine was undertaken i n  order  t o  compare t h e i r  p rope r t i es  t o  those of the 

newly i s o l a t e d  compound from the mushroom. Although the syn the t i c  compounds were found no t  

i d e n t i c a l  w i t h  the na tu ra l  product,  we r e p o r t  he re in  the synthes is  of 1 and A, since they may be 

a c t i v e  as antagonists o f  e rgoth ione ine3) .  Moreover some 2-aminothiazole de r i va t i ves  are shown t o  

4) a c t  as t h y r o i d  i n h i b i t o r  . 

Acid ch lor ide5)  of a-methyl phthaloyl-L-glutamate was reduced t o  an aldehyde L I N M R :  S 

(CDCI ) 2.4-2.7 (4H, m, -CH2CH2-), 3.74 (3H, s, -C02CH3), 4.7-5.0 ( lH ,  m, a-proton),  7.6-8.0 3 
25" (4H, m, -NPht), 9.70 (lH, s, -CHO), MS: m/e 275.0791(~+),  ca lcd .  f o r  CI4Hl3NO5 275.0880, [alD 

-25.1" (C=I . l7 ,  CHC13)] by ( 4 3 ~ ) 2 ~ ~ ~ ~ 4 6 )  (62% y i e l d ,  2 eq. $jP, 1 eq. (m3P)pBH4  i n  acetone, rt 

1.5 h r ) .  Thus obtained a l d e h y d e j w a s  converted by phenyltr imethylamnonium perbromide i n  THF 

( r t .  1.5 h r )  t o  a-bromoaldehyde, which was condensed w i thou t  p u r i f i c a t i o n  w i t h  th iourea i n  THF 

( re f l ux , l 6  h r )  t o  g i ve  a 2-aminothiazole de r i va t i veL [NMR:  S (CDC13) 3.5-3.8 (ZH, m, -CH2-), 



3.76 (3H, s, -C02CH3), 5.0-5.2 ( l H ,  In, a - p r o t o n ) ,  6.68 ( l H ,  s ,  t h i a z o l e  4-H), 7.6-8.0 (4H, m, 

-NPht), MS: m/e 332.0661 I(M+~)+I, ca lcd .  f o r  C15H14N304S 332.07031 i n  71% y i e l d .  A f t e r  b l o c k i n g  

of t h e  a r o m a t i c  amino group by carbobenzoxy group i n  t h e  usua l  manner (88% y i e l d )  t o  g i v e  + 
[NMR: 6 (CDC13) 3.64 (ZH, d, h 8 . 5  Hz, -CH2-), 3.76 (3H, s ,  -C02CH3), 5.02 ( lH ,  t, J 4 . 5  Hz, 

a -p ro ton) ,  5.16 (ZH, s, -OCX2$), 6.83 ( lH ,  s ,  t h i a z o l e  4-H), 7.34 (5H, s, -OCH22), 7.6-8.0 (4H, 

m, -NPht), MS: m le  465.0994 (M+), c a l c d .  f o r  CZ3Hl4N3O6S 465.0994, mp. 161-16Z0, [ c L ] ~ '  -65.3" 

(C=0.92, CHC13)1, t h e  p h t h a l o y l  group was removed by h e a t i n g + w i t h  h y d r a z i n e  a c e t a t e  (10 eq., 

5S°C, 16 hr, i n  MeOH-THF, 77% y i e l d )  t o  a f f o r d L C N M R :  6 (CDC13) 3.9-4.1 (ZH, m, -CH2-), 3.70 

(3H, s, -C02CH3), 3.5- 3.9 ( l H ,  m, a - p r o t o n ) ,  5.23 (2H, s ,  -OCH2$), 6.90 ( lH ,  s, t h i a z o l e  4 4 ) .  
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7.36 (5H, s, -OCH2$), MS: m/e 335.0872 (M+), calcd.  f o r  C15H17N304S 335.0938, mp. 123'1. 

Quaternary methiodide ;[NMR: 6 (CD30D) 3.2-3.5 ( l l H ,  bs, - N + ( c H ~ ) ~  and -CH2-), 3.76 (3H, s, 

-C02CH3), 4.54 (1H, dd, J=7, 12 Hz, a-proton) 5.28 (2H, s, -OCH2$). 7.25 ( lH,  s, t h i a z o l e  4-H), 

7.40 (5H, s, -OCH2e), C 1 8 ~ 2 4 ~ 3 0 4 ~ ~ 7 ) .  mp. 195' (dec.)] was obtained through a) d imethy la t ion  (37% 

HCHO/Na8H3CN, rt, 2 hr,  i n  CH3CN) and b)  subsequent quaternar iza t ion8)  (CH31/MeOH, rt, 16 h r ,  70% 

o v e r a l l  y i e l d ) .  Removal of t h e  p r o t e c t i v e  groups (62% y i e l d ,  a. CF3C02H, r e f l u x ,  1 .5  h r ,  

b. Et3N-H20-MeOH (1:4:6),  60 "C, 16 h r )  completed the synthes is  o f  L [NMR:  6 (D20) 3.2-3.4 

+ 
( l l H ,  bs, -N (CH3J3 and -CH2-1, 3.85 ( lH,  dd, J-5, 11 Hz, a-proton),  7.00 ( lH,  s, t h i a z o l e  4-H), 

MS: m/e 229.0880, calcd.  f o r  C9H15N302S 229.0885, mp. 210" (dec.), [a ]FO - ~ , 7 " ~ )  (C.0.6, HZO)l. 

Synthesis o f  the  o the r  i s o m r j  was s t a r t e d  from condensation o f i O )  w i t h  th iourea (63% 

y i e l d ,  THF, re f l ux ,  1 .5  h r )  t o  g i ve  9 [NMR: 6 (CDC13) 3.41 (ZH, d, J-8 Hz, -CH2-), 3.72 (3H, s, - 
-C02CH3), 5.23 ( lH ,  t, J=8 Hz, a-proton),  5.50 (2H, bs, -NH2), 6.07 ( lH,  s, t h i a z o l e  5-H), 

7.5-7.9 (4H, m, -NPht), MS: mle 332.0647 [ ( ~ + 1 ) + ]  ca lcd .  f o r  C15H14N304S 332.0703, mp. 173- 

175'1, which a f fo rded,  through the same sequence o f  reac t ions  w i t h  i-2, in te rmedia tes  10, 2, 
12,") and the f i n a l  product 3 [NMR: 6 (D20) 3.2-3,4(11H, ~ s , - N + ( c H ~ ) ~  and -CH2-). 3.95 ( lH ,  dd, - - 
J.5, 10 Hz, a-proton),  6.45 ( lH,  s, t h i a z o l e  5-H), MS: m/e 229.0876 (M') calcd.  f o r  CgH,5N302S 

229.0882, amorphous, [a]g5' -3.6"9) (C-0.52, H20)] (48% from 12). 

B i o l o g i c a l  a c t i v i t i e s  o f  syn the t i c  betaines are now under i nves t i ga t i on .  
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