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For the synthesis of a cyclotetradepslpeptlde correspondlng to the sequence of AM-Torln I 

C&j, [O-Me-L-Tyrll-AM-Toxin (l&j was selected as a model peptlde in a prellmlnary siudy Syn- 

thesis of &was attempted through SIX different routes, and one (the route D) afforded the lb - 

in a good yield Synthesis of a peptide correspondlng to la was achieved according to the - 

route D, and the peptrde obtained was ldentlcal with natural Toxin I In regard to TLC, W, MS 

and blologlcal actlvlty. The lb and other analogs showed extremely weak actlvrty. - 

AM-Toxins are host speclflc phytotoxlc metabolltes produced by Alternarza mazz. The strut 

ture of AM-Toxin I was elucidated in two laboratorles, 
2,3) 

and the II and III in Fukaml's labo- 

ratory 2) We attempted to establish the synthetic conflrmatlon of the structure of AM-Toxin I 

and to clarify the relatlonshlp of the structure-actlvlty on natural AM-Toxins through the syn- 

theses of some analogs Since 0-methyl-L-tyroslne (Tyr(Me)) 
4) 

has been more easily avaIlable 

than L-Amv, which 1s a component of &, we selected [Tyr(Me)l]-?iM-Toxln (lb) as a model peptlde - 

for these purposes In the previous paper, 5) we syntheszed protodestruxln, which 1s a cyclo- 

hexadepslpeptlde belongs to the class Involves AM-Toxins, by several routes, and we found that 
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the cycllzatlon by intramolecular ester-bond formation 

did not afford the desired product Therefore, a route 

VZU H-Hyv-Tyr(Me)-Ser-Ala-OH was excluded In the present 

study 

H-Tyr(&)-Dha-Ala-Hyv-OSu (2, 

H-Ala-Hyv-Tyr(Me)-Ser(Tos)-N3 (2 

H-Ala-Hyv-Tyr(Mc)-Dha-N3 (2) 

H-Ser-Ala-Hyv-T~r(Me)-~~u (5b) 
The synthesis of lb was deslgned by six different 

- 
- 

routes using the lntermedlates (L-4, 2, 6-7) 6) 
H-Ala-Hyv-Tyr(Mc)-Ser-OSu (6_) 

The -- 

route A was a design of cycllzatlon of z 
H-Tyr(MeJ-Ser-Ala-Hyv-OSU (1) 

- Boc-Tyr(Me)- 

Ser-0Me (S, (mp 720, [a] 
20 
II 

t23 2O CHC13) was obtained from BOG-Tyr(Me)-OH and H-S.X-OM~ HC~ by the 

mlxed anhydrlde method In yield of 72% 7) Boc-Tyr(Me)-Ser(Tos)-OMe derived flom 8 was converted 

to Boc-Tyr(Me)-Dha-OH (9) by the actIon of N&H 8) 
- Boc-Tyr(Me) -nha-Ala-Hyv-OH (10) was prepared - 

from 2 and H-Ala-Hyv-OH HCl by the mlxed anhydrlde method, and 10 was converled to 2 CF3CCOH - 

salt b> an usual procedure 9) 
HOWeVer, the cycllzatlon 9) of 2 did not produce lb In the route - 

B. Boc-Ala-Hyv-Tyr(Me)-Ser(Tos)-NHNHBoc (11) was changed to H-tetrapeptlde-NHNH2 2CF3CCQH (z), - 

and 12 was converted to 3 In the route C, - BOC-Ala-Hyv-Tyr(Me)-Dha-NHNHBoc (i3) derived from 11 "- - 

by the action of Et2NH 8) was converted to 4 However, 
1 

- either 3 nor 4 produced [Tyr(Me) ,Ser -- 

(Tos)*]-AM-Toxin (14b) or lb In the routes D-F, the linear lntermedlates (5b, 6-7) different -- -- -- 

each other In the sequence of components were considered In the synthesis of protodestruxln, 
5) 

we observed that the InsertIon of a hydroxy acid apart from N- and C-terminus us one factor to 

give the cyclopeptlde In good yield Therefore, we tried to cycllze 5b as the route D at first - 

In the route DJ 011~ Boc-Ala-Hyv-OBzl (g) (yield, 100%) was prepared by s:DI method, and 15 - 

was converted to ally Boc-Ala-Hyv-OH (16) (77%) by hydrogenation - Boc-Ala-Hyv-Tyr(Me)-O&l (17) - 

162%) was prepared by the mlxed anhydrlde rrethod, _ 17 was converted to 011~ H-trlpeptlde-OBzl HCl 

(18)(99%), and Boc-Ser-Ala-Hyv-Tyr(Me)-OBzl (19) was prepared from Boc-Ser-OF and &8_ by WSCI - 

The 19 (42%) was obtained by slllca gel column chromatography (solvent, CHC13 AcOEt=3 1 by Vol) 

and Boc-Ser-Ala-Hyv-Tyr(Me)-OH (20b)(90% , mp 96O) was Prepared from 19 by hydrogenation The - - 

20b (0 5 mmol) In DMF was treated with HOSU (0 75 mmol) and WSCI HCl (0 75 mmol), the SolUtlOn - 

was evaporated, and Boc-Ser-Fla-Hyv-Tyr(Me)-OSu (2) was collected by flltratlon with the ad of 

water The 21 was dissolved In CF3COOH (3 ml), evaporated, - and Sb CF3COOH was collected wth _ 

the ald of ether The 5b CF3COOH dissolved in DMF was treated with pyrldlne (170 ml) at room - 

temperature for 1 day, the solution was evaporated, and the solld was collected with the ard of 

water The solid dissolved in AcOEt was washed with 10% cltrlc acid, and the solUtlon was dried 

over Na2S04 and evaporated The powder (22b) obtalned showed malor two Spot& ln TLC The 22b - 
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was treated with AcOEt and the less soluble component (23b) collected was recryFtalllzed from - 

dloxane-ether, Yield of pure 23b ([Tyr(Me)l - ,Ser’l-AM-Toxm) from z, 32%, mp 256", Rfa (TLC 

wrth CHC13 MeOH= 1 by vol) 0 60, mol wt, 435 lo) (calcd, 435) The more soluble component (24b) - 

was purlfled by Sephadex LH-20 column chromatography (solvent, dloxane), yield cf pure 24b - 

(cyczo(-Tyr(Me)-Ser-Ala-Hyv-)2), 11%. mp 238'. Rfa 0 64, mol wt, 8701') (calcd, 870) The ratlo 

of 23b 24b in 22b was about 3 2 -- - Pure 23b (0 08 mmol) rn pyrldlne (1 ml) was treated wltb To&l - 

(0 16 rr~nol), 
8) 

evaporated, and [Tyr (Me) 
1 
,Ser(Tos)21-AM-Toxln (14b) was collectecl with the aid of - 

water and washed with a mzxture of ether and petroleum ether (1 1) The 14b (0 07 mmol) rn DMF - 

was treated with Et2NH (0 14 mmol) at room temperature for 6 hr. evaporated, the solId of crude 

Dha-derlvatlve (25b) was collected with the aid of water and purlfled by slllca gel column - 

chromatography (CHC13 AcOEt=7 3) The lb obtained was recrystallized from CHCl,-peptroleum - 

ether, yield of lb from z, 16%, mp 193O, Rfb - (TLC with CHC13 AcOEt=7 3)0 16, mol wt, 4171°) 

(calcd. 417) 

We wished a good luck that other lntermedlate (5 or 1) produces only monomtar (g) In the 

route Et the same procedure as described in the route D was applied for 5 derrvcld from Boc-Ala- 

Hyv-Tyr (Me) -Ser-OH (mp 105') TLC of the crude product, which was obtalned by ryclzzatlon of 5, 

showed that the formatIon of monomer (23b) was very low and the ratlo of 23b 241) was about - -- 

5 95 (this 24b contalned polycycl~ peptldes) In the route F, - Boc-Tyr(Me)-Ser-Ala-Hyv-OH (mp 

98') was converted to 1, and the result of cycllzatron of 7 was very slmllar to that shown I* 

the route E, the ratio of 23b 24b was also about 5 95 -- It 1s dlfflcult to explain why only 5b - 

was converted efflclently Into monomer (G), but we suppose that the conformatlon of 5b in the - 

solvent 1s fit for the formation of the cyclic monomer (we are now carryug out the studies on 

ORD and CD of &, lb, 5b and the related compounds) - 

For the synthesis of natural Toxins, L-Amv ([al:'+33 5' 
20 

5N HCl DMF-1 1) and L-Apv (Ial, 

+31 80) ware prepared by the resolution of AC-DL-A~v and AC-DL-ApV, respectively, with acylase 

11) The synthesis of la was carried out according to the same procedure as described In the - 

rOUte D. B~c-S~~-A~~-HYV-A~V-OH (20a)(mp 85") was converted to H-Ser-Ala-Hyv-Amv-OSu (z), and - 

5a was sub3ected to the cyclzzatlon leactlon as described for the synthesis of 23b The powder 
- 

(22a) correspond to 22b was collected, apd the ratLo of [Ser21-AM-TQxln 1 (23a) o~cZo(-?U"V-Ser- - - - 

Al~Hyv-)~ _ _ (24a) In 22a was about 1 1 After 22a was fractionated wltb AcOEt,the less scldle - 

component (23~~) was recrystallized from DW-AcDEt-ether. yield of pure 23a fronl e. 18%. mp - - 

195', Rf a o 57, mol wt, 4631°) (calcd, 463) The more soluble component (24a) Was recrystal- - 
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llzed from AcOEt yxld of 24a from 3, 9%, mP 225", Rfa - 0 63. mol wt, 926l') (calcd, 926) 

Purlfxatlon of 23a and 24a was very dlfflcult -- , even pure 23a was contaminated very slightly - 

with &, and pure 24a with 23a - - Pure 23a was converted to crude Dha-derrvatzve (e), and 25a - - 

was treated with sllxa gel column chromatography (CHC13 ACOE~=~ 1) A portlan correspond to 

la was purrfled by preparative TLC (CHC13 AcOEt=7 3) - The ma,or spot afforded pure &, yield 

from B, 1 7a, ~~~ 0 65, Rfb 0 16 The minor spot (Rfb 0 20) afforded pure rye&(-Amv-Dha-Ala 

-Hyv-)2 _ (26a) in very small amount In addltlon to having the same Rf In TLC with several sol- 

vent systems, synthetx & and natural AM-Toxin I showed the same mass spectra and WV pattern 

Both of synthetic la and natural Toxin I had the same mlnmum toxx actlvlty of 2x10 
-3 

- 

pg/ml for lnductlon of necrosis on apple leaves On the contrary, the dlmer (e), [Tyr(Me) ‘I- 

Toxin (3) and 
2 

[Ser ]-Toxin I (23a) showed extremely weak activity (the mlnlmum actlvlty was - 

observed at 20-40 ug/ml) These results suggest that the ring sxxe of natural Toxin I, and 

the presence of Dha and of side chain of Amv are important for the actlvlty 

Since the use of S-alkyl-cystelne residue has been proved effective to afford a peptIde 

contalnrng dehydroamlnc acid, 12) the synthesis of AM-Toxin II through H-Cys(Me)-Ala-Hyv-Apv-OSu 

are in progress In our laboratorles We express our thanks to Drs Erhard Gross, Tetsuo Kato 

and Kosaku Noda for thex advlce 
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