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Abstrsct: Psptide mtibiotic. Lewhatdi D. WM synthhd by stepwire elongation method, atatting 

fmalp-&nine1-butyl~. z-mqqMegbr~mtlMltedto8midcdai~ed6MllycouPlalwitll 

c+s~~ylbex-2~yl-~y~. 

Leucinostatins are peptide antibiotics pmduced by Paedomyses fungi. Until now, 7 amgeners a~ isolated in 

natme and de&rmined their shut, A,B.C,D,P,H and K. 1) They am active against gram-positive bacuria, 

yeast and fungi. They are also known as strong mycotoxins and, therefore, they called wscilotoxins, too?) The 

strucnaal~~of~~~~~the~ofmanyunusualamino~~aswe~aschiralunsaaaated 

aliphatic acid as N-terminal acyl component and various chiral diamines as an amide pmt. High contents of 

leucine aud a-aminoisobutyric acid (Aib) are aljo theird feature. Recently, A&-rich peptides have 

provoked a great deal of in- in their biological activities and conformations. Thadore. to examine the 

s&uc&re+ac&vity relationship of these antibiotics, we ‘have.planned to synthesize leucinostatin D, a minor 

aqonent of this antibiobcs family, which has nlativeiy simple &ucture amongthem. 
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Fig. 1. Struchae of Leucinostatin D9 

cis-UMethylproline (~ro(4Me)) was synthesixed by catalytic hydrogenation of Umethylene-proEne 
obtained by Wittig reaction of L.4oxoproline &&ed from L4hy<hmyproline.4) Theo-L+Hydroxyltine 

(HyLeu) was obtained by optical resolution of racemic form which was synthesixed by condensation of 2- 

methylpqanal with glycine and purified by mcrystallixation from water several timea to remove the erytlirr, 

compound.‘@ (2S)-Nl,Nl-Dimethylpropane-1,2-diamine (DMPD) was synthesized by alkylating 



dimethyhunine with O-to@-N-ZLalaninolP 

As to the synthesis of the N-acyl part of this peptide, (4!@)4methylhex-2enoyl-Llxoline (AMHA-Pro-OH) 

was tried to be synthesked as a model compound Mild Hofmann -on@ and auccge&e hydrolysis of G 

&homoisoleucyl-L-p methyl eater afforded this compound in optically pure state.9 Then, (4&E)-4- 

methylhex-2eaoyLL&nethylproline (VI) was prepered by the same synthetic route. ZG~homoi~leucine (I) 

was condensed by DCC-HOBt method with &L4methylproline methylester (II) to ZG~homoisoleucyl-L4- 

methylproline methyl es& (III), (yield 8896, mp 63-65oC, [a]sD -58.9 (~1.03, MeOH)). After removal of N- 

protecting group by catalytic hydrogenation and successive mild $Iofmann degradoltion (MeI, KHCO3, MeOH, 

room temperature 2 days), (4S,E)4methylhex-2~oyl-L4-methylproline methyl ester (V) (yield 72%. oil,’ 
[a]zD -72.60 (c 1.2, MeOH)) was obtained. By hydrolysis of this ester with 1M aqueous sodium hydroxide, 

(4S,E)E)-4-methylhex-2-enoyl-L4-methylproline (AMHA-Pro(4Me)-OH) (VI) (yield 81%. oil, [a]“D -62.2o (c 

0.92, MeOH)) could be syntheskd (Scheme 1.). 
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Scheme 1. Synthetic Boute for (4S~-eM~y~-2cnayl_14_mthylproline (VI) 

For the synthesis of the C-temkal octapeptide, stepwk eloq&m starting from Balanine using m&y1 este8 

as a C-km&al protectins group followed by canvasion of methyl ester to amide derivative was first tried. 

Co&au&on was mainly car&Lout by DCC-HOBt method. However, in the case of the inmxluction of thno- 
~hydroxykucine, con&sat& reaction could not proceed well by DCC-HQBt method when no prokction was 

applied to the side chain of hydroxyleucine. Therefore, ZHyI&u-OH was derived to mixed anhydride with 

i&utylchhnofcrmate and condensed with hurapeptide methyl ester. By this method, Zhep@qtide ethyl ester 

could be obtained in a modera& yield and elongated to zoctapeptide methyl ester without problem. Tbe ester, 

thus obtained, was tried to hydrolyze with sodium hydroxide to conve@ to amide derivative. However, in this 

~splittingofUleN-taminal~groupandfonnationofureadaivatives)hayeoccumddurin%~ 

hydrolysis. Therefore, to avoid this @de rez&m, C-terminal protecting group was changed as an acid-labile t- 

butyl group and the same synthesis was tried again (Fig.2).9) 

Inthiscase,zocEapeptideacidcouldbeobtainedbywualTFAtreatmartofthet-butylestea. Gmdmsadon 

of this peptide with (2S)-Nl,Nl-dimethylpropane-1,2-diamine was carried out using DCC-HOBt as a coupling 

reagent. Afta removal of the Z group of pro&c&d C-terminal oc@eptidt?+ (4S,E)4-methylhex-2*oyl-L-4- 

methylproline was condensed by DCC-HOBt method. The raw product was purified by mve TLC 

(Wakogel B-SF; developing solvent, MeOH : AcOEt =4:1)andleucinostatiaD wasobtainedasa 

hydrochloride. 
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Fig. 2. Synthetic Scheme for Leucinostatin D 



The vabdity of the structure was confirmed by SIMS (m/z 1119, MH+) ~II~‘NMR (lH, 13C) ana1ytil0) 

Ft&uxxmq synthetic leucinostatin D, thus nbtabmd, ahowed similar biological activities as natural one r+orted 

in the litetatme.~) 

AcknowR~@~~~~ta. lhisworkwassupportedinpartbyagrantfromTheScience~hPromotiaFund 

of the Japan Private School Promotion Foundation. The authors are 8rateful to Profeascu C. Rosai of Pest& 

University for valuable advices during this work, Tanabes&yaku pharmaceutical co. Ltd. for measufemmta of 

SIMS and biological activities, and Dr. Toshio Yokoi of Kobc Gakuin University for measutemen t of 4OOMHx 

NMR. 

References and Notes 

1. M. G. Qua&, S. Fanali, A. Nardi, C. Roasi, and hi. Ricci, J. Chromotogra@y, 1992,593,2!59-263. 

2. Y. Mikami, K. Yazawa, K. Fukuahima, T. Arai, S. Udagawa, and R A. Samson, Mycoppthologia, 1909, 

108, 195-199. 

3. a) C. Rossi, L Tuttobello, M. Ricci, C. G. Caainovi, and L Radics, J. Antibiotics, 1987,40,130-133. 

b) the same compound was described as kwcinmatin C by anoth gnwp : J. G. Stroh, K. L Rinehart, Jr., 

J. C. Cook, T. Kihasa, M. Suxuki, and T. Arai, J. Amer. Chem Sot., 1986,108,858-859. 

4. S. Kuwata, N. Gnda, Y. Kumano, T. Yamada, and T. Miyaxawa, Peptide Chemistry 19lI9, ed by 

N.Yanaihata, Protein Reaaearc h Foundation, Osaka: 1990, Pp. 22 l-226. 

5. S. Kuwata, J. Tanaka, Y. Sakamoto, N. Gnda, T. Yamada, and T. Miyaxawa, Chem Let& 1989,2031- 

2032. 

6. F. C. M. Chen and N. L. Be&ton, Curt. J. Chem., 1976,54,3310-3311; S. Nomoto, A. Sano, and T. 

Shiba, Pqnide Chem&ry 1978, ed by N. Jxumiya, Protein wh Foundation, Gaaka, 1979, pp. 3540, 

S. Nomoto, A. Sane, and T. Shiba, Tetmhmhn Lat., 1979,521-522. 

7. S. Kuwata, A. Nakanishi, N. Gnda, T. Yamada, and T. Miyaxawa, Peptide Chemimy 1990, ed by Y. 

Shimonishi, Protein R easearch Foundation, Gsaka, 1991, pp. 109-l 12. 

8. J. A. Maclaren, Austml. J. Chem., 1958, 11, 360365; S.G.Waley and J. Watson, J. Chem Sot., 1953, 

475-479; M. Bodansxky, J. T. Sheehan, M. A. Gndetti, and S. L&e, J. Amer. Chem. Sot., 1963,58, 

991997; M. Waki and N. Jxumiya, I~I& chcm Sot. Jjm., 1968,41,1909-1916. 

9. Abbreviations: DCC, dicyclohexylcarbodiimi~ EDC, l-ethyl-3-(3-dirn~y~~~~l)carbodi, 

HOBt, I-hydroxybenzotriazole; IBCF, isobutylchloroformateobutylchloroformate; MA, mixed anhydride, NMM, N-methyl- 

mqholine; OSu, N-hydtoxysuccinimide esta; TFA, triflm acid; Z, benzyJoxycarbony1. 
10. 1H NMR (CDC13) -CH=CHCG- b 6.36 (dd, J=lHx, 15.4HqlH); -C&C!HCG- b 6.67 (dd, J=7.3Hx, 

15.4Hx, 1H); -Co-N& b 8.95 (d, J=6.6Hx, 1H): b 8.72 (d, J=4.5Hz, 1H): b 8.35 (dd, J=3.9Hx, J=9.2Hz, 

1H): b 8.28 (s, 1H): b 8.12 (s, Hi): b 8.07 (d, J=5.3Hx, HI): b 7.70 (s, IH): b 7.47 (d, J=145Hx, 1H): 6 

7.26 (d, J=6.3Hz, 1H); -N+H(CH3)2 b 8.02 (br, 1H); -N+H(C&)2 b 3.16 (d, J=3.1Hx, 3H): b 3.07 (d, 

J=2.8Hz, 3H). 

(Received in Japan 1 July 1992) 


