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Isolation and Characterization of MT2617-2B, a Phospholipase C Inhibitor Produced by an Actinomy-
cetes Isolate. Hack-Ryong Ko, Hyun-Sun Lee, Won-Keun Oh, Soon-Cheol Ahn, Bo-Yeon Kim, Dae-Ook Kang,
Tae-Ick Mheen, and Jong-Seog Ahn*. Microbial Chemistry Research Group, Korea Research Institute of Bioscience
and Biotechnology. KIST, P.O. Box 115, Yusung Taejeon 305-600, Korea — A phospholipase C (PLC) inhibitor
(MT2617-2B) was isolated from the culture broth of actinomycetes isolate MT2617-2 by the extraction with #n-
butanol and column chromatographic techniques. The molecular weight of the inhibitor was 1057, by the spectros-
copic analyses of IR, *C- and ‘H-NMR and ESI-MS. The chemical structure of MT2617-2B was found to be
a macrolide compound consisted of a hemiketal ring, polyhydroxyl and polymethyl groups, which had a malonate
and guanidine group as its side chain. MT2617-2B produced its two isomers having the same molecular weight
by standing in methanol solution at room temperature. Therefore, MT2617-2B was identified as copiamycin and
niphithricin A, macrolide antibiotics. The values of 1Cs, against PLC-y1 and PLC-B1 were 25 and 50 ug/m/, respec-
tively. MT2617-2B had antimicrobial activities against Staphylococcus aureus and Candida albicans, but not against

Escherichia coli.
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Fig. 1. Structure of copiamycin from Fukushima er al. (17).
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upxo] wiokolel] thik PLC A &Ad& zAlste o] &

g & Holx ¥EF MT2617-2% AEsict #
At FelF MT2617-29] wiokejo g HE| PLC A s
FAg4ql MT2617-2B5 Felsigor] Fx84 2%
7]22] 32-membered macrolide 3}4)E-2 4l copiamycin
(Fig. D(17) % niphithricin A(18)2} = EAJe] A9 o
A)ahgich. meba], B =Eo) A MT2617-2B9] &) 3
FxEA aeja 2 Fe, sebd d ALY 5A4S
S A} 722 macrolide 3 vlwabdH A 2ARE AAE
Bxstaat g

Xz W LY

ALE O|ME H MEF

A A BAFFEE £ AP EGoR FH
22]g 9hAdd MT2617-28 AHg-slglen 33 A3
ol|+= Escherichia coli, Staphylococcus aureus R209 2 Ca-
ndida albicans & ~1-4-3t3t}h Al LW phosphatidyl inosi-
tol(PI)-turnover ¥ phospholipase D(PLD) # &} &A =
A Al NIH 3T3y1 Al £5 2183192 10% fetal bovine
serum®] ¥ 3% Dulbecco’s modified Eagle’s medium
(DMEM)el| A uf F3Fod ch(19).

PLC Xai§d &H

PLC &42] in vitro A 84 222 Rhee 5(20)2
e wel P3jgler, oy PLC iy PLCY1
c¢DNA7} =3 vaccinia virusZE 7}dX]7] Hela-3S
Axg 2E 23 AL AREkdok2D. &, 20 pCid
[(*H]-PI7} %% 50 uM PI, 1 mM EGTA, 3 mM CaCl,,
50 mM HEPES(pH 7.0) % 0.1% sodium deoxycholate 2
TFAR wkg-o 185 well A& 10 wet B4 5uL
A2 g o A& Egste] 37CH A 1087 k-
A7 % CHCls/MeOH(2/1) &3-8-43% 5mM EGTAE
23gk IN-HCl 494& 27 1mi7} 0.3ml #7138}
S-S AR A ZTE wkEo] AxE EgAE AR
3lo] S~8 M=) radioactivity & scintillation counter 2
A8l AHHEE v|w3sch

AMSHY M@ 53

PKC &4 % bleb forming 3] &A] &3]-2 o] 5(22)
o] ypyg o g 3Pstgl o, PKC &4+ rat brain® 2 H-§
2eg AL AFEEdcH21). Pl-turnover #&aA4l-e
PLC-vle] sptd=]= NIH 3T3yl 33AF AEFZ
o]-4-3}o] PDGF #j2]ell 23t A £ total inositol phos-
phate(IPt)®] 712 F¥ FHAA®E H7HA] Ad=e A
=E [PHI-IPte] ko2 ZA31¢ch19). PLD A& &Ad
=45 938 A Z W PEte] &AL Lee 5(19)8) vl o=
3§ slsich

PLC Xaixle| A4t 9 &2

A& ARl GSS(glucose 1%, soluble starch
2%, soybean meal 2.5%, K,HPO, 0.05%, pH 6.8) ®} |
200 m/-& £3§3= 1/ Erlenmeyer flaskS 121T¢l] 4 30
7y ke F owAd Bl MT2617-28 AS,
28Col 4] 327 AEkul k(140 rpm)E wioFed S AHEY
o2 ARg-sle] GSS wix] 1078 *3§Hg 15/ jar-fermen-
terZ 287Col| 4] 747} w) %H400 rpm)3te] PLCol A3l &
g e g Al

B B3 MT2617-29] sl ofel-g 41H-2](6,000
rpm, 1583 ¥ AAH FAHAE 60% acetone =
2, 58l ko] Bl $3AA wf]dn &
e o $79] n-butanolZ 33 &¥FE, AjtESH
&to] PLC X3 &A-S 714 5% EE A4k o] n-bu-
tanol %% silica gelol F32A)#A chloroform/MeOH
(5/1) &vi 2 &A% silica gel column®] loading¥F o}
Fd $vlg HE] MeOH7HA] dHAIH o2 FAS F3
2423 A3 chloroform/MeOH/E(2/1/0.05) H-H-ol 4]
PLC As|&A& shalslsict o] AFXEE Ashss
3led 239} chloroform/MeOH(1/1)ol] £-3A12 ¥ &
oJ-gmjZ 3335}% Sephadex LH-20 column chromato-
graphy & #§3le] B} A g FFEE AL oS 80%
MeOHE £0]3 3}e] RP-18 columng E3A|# H&
AAE Axzde FAHEAE Ak 5 G &
AERAE 7] sl FEAAR A4THS prep.
HPLC(Shimadzu LC-64, column ; YMC Pack ODS-AM,
250X 6.0 mm, solvent ; 82% MeOH, UV 210 nm, flow
rate s 1.5 m//min)E #35}e] retention timee] 204l
el A peakE FHF F AEEIo I
el 2] MT2617-2BS 24l

Alef St 712]

[*H]-PI¢} myo-[2-*H]inositol> Amersham A}, L-3-
phosphatidyl inositol(PI), HEPES, % EGTA+< Sigma
A}, PDGF+= Genzyme A} Z12]3 phosphatidylethanol
(PEt)& Avanti polar lipids At2 ¥ T35t} 24
B4 resins . 24] silica gel(70~230 mesh) % ODS
RP-18(40~63 um)-> Merck A}, Sephadex LH-20&
Pharmacia A} A& AR&slel e PI- turnover #3
g4 241 AH2% Biorad AG 1X-8 anion exchange
resing Biorad AlE ¥ F¢)sl¢ch HPLC € &0i=
Baxter A, NMR & CDsOD+ Sigma A}Z HE] 9]
shed ALg-3}gdch

UV % IR spectrum-2 Z}+7} Shimadzu UV-260 spect-
rophotometer2} FT-IR(Laser precision analytical IFX-
659)2, 'H- % BC-NMR spectrum-2 Varian UNITY 300
(300 MHz)-&-, 22} a1 ESlI(electrospray ionization)-MS:-
VG A9 GuattroZ o]£-3}g] 2., scintillation counter
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Fig. 2. IR spectrum of MT2617-2B.

£ Beckman A}2] LS 6000 TAE o]&3}¢ic)
o 3 DnE

MT2617-2B| =24

WA 2eE]lF MT2617-22 2E] a5 PLC A&
A EAQ MT2617-2B+= s8] n-butanol &0
o8] 2FEES & F o o] £ silica gel, Sepha-
dex LH-20 % RP-18 column chromatography & %3}
FEAAZ F HE2 o2 RP-HPLCE HE hd &4
227 Hejstgc. 2gtAxs MT2617-2B+ 38w
2 silica gel TLCo)| 4] n-butanol-acetic acid-2(63 : 10 :
23)¢] 49xz712® AH/NE * anisaldehyde-H.SO 2
A7) A% AN bl spoteZ EA)stgich MT
2617-2B2] UV # &< spectrum(MeOH £<lo] )
end absorption #jell 220 nm A 94 shoulder® ®w
312 m(Table 3), IR H} &4 spectrum(KBr)& ZA}gH
A3KFig. 2), o} hydroxyl group(3363~2933 cm™Y)
3} carbonyl group(1712~1600 cm™Y)e] &a§-S & 4
A% K17, 23, 24).

MT2617-2B9] BC- % 'H-NMR spectraS- Fig. 3ll,
°]5= NMR data®| assign Z3}-E 7z} Table 13 29|
vehgigict. MT2617-2B2] BC-NMR spectrumoi] 4] &=
Wz 3} hemiketal moiety?] ZAE A A= 3
Bt4-2l 99.72 ppm®} signal, guanidine moiety2] &z|&
FAA = 3709 guanidino B4 signal(158.22 ppm),
g7l 9] conjugated lactone carbonyl(168.19 ppm) ¥ he-
miester group(171.63, 174.19)8] &A1& vlehdl= &la
signalse] A3l signals2 1A FH Sk

34, Fiedler S(18)2 1981\ macrolide S+AAE
4] niphithricins A2} B8] 73284 A4 252 BC-
NMR spectrum®] signals % 3h-}2] hemiketal moiety
(99.5 ppm)2} guanidine moiety(158.0 ppm), L&} 3 con-
jugated lactone carbonyl % hemiester group(168.0,
171.5, 174.0 ppm)2] =4 signals®] S A sksdch

MR MAF Phospholipase C XfSEe] 54 21
¥C-NMR

onon

TR AN 1K

7 I 3 2 T

Fig. 3. *C- and 'H-NMR spectra of MT2617-2B in CD;OD.

1 % azalomycin F,(24, 25), copiamycin(17) ¥ niphim-
ycin(23) 5ol A% BC- % 'H-NMR spectrael] 2J3& o] &
TR 4ol HuxEch diebs, MT2617-2B2)
UV 2d &5 spectrumol A 220 nme] shoulders} IR
spectrumol| 4] H.ql 1712~1600 cm™!¢] F-S4dl= Bz}
el @, B-unsaturated acid(*:t ester) groupd] &A1&
G4 5 9129 NMR spectra®] ¥EHql BMZARE
FE] MT2617-2B+ macrocyclic ring$ 7}% macrolide
Ao EA2 FHH}

MT2617-2B2] BC-NMR spectrumel] 4] el 7719
methyl ®2:E 'H-NMR spectrume] A% 0.79~1.08
ppm AFo]$] methyl protonse] 217§(BHX7=21H)E 1}
eli} & -goll= o] Ex}7} 770 9) methyl groupse 7Rl =
Ao 2 o A3l o} guanidine moiety®] N-methyl &t
227} 28.30 ppmel| A, 2213 ©]2] proton signalse] 2.83
ppm(singlet)ol] 2] A g o 24 F 871 2] methyl groups
o] £zl Aoeg &g 4 gitlh Methylene %
methine group?] carbon atom 2.2 AR+ 21709 si-
gnals(27.66~45.55 ppm)<- ©]-F Z+7}H¢] intensity x}o]7}
B 17§ Es= 2789) carbon signale] overlapping(e] :
4196 ppm)=o] EAFE Ho@ FA=Eon, 'H-NMR
spectrum Aol = o] 5(CH,, CH) proton E°] 125~
253 ppm Atelell A HAA elt B} A3 assign
o] o}##lr}. Niphithricins(18)¢]1} copiamycin(17)2] 7
Fo = o] KB Wd carbon signalse] FEE I Z A
BEY FRAAe] AAHZ Es9ich Hydroxy %
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Table 1. Comparison of *C-NMR data between MT2617-2B
and copiamycin (in parenthesis)® in CD;OD

Signal Chemical

No. shift (ppm) Multiplicity®  Assignment
1. 10.23 (10.48) q (@

. 1094 (11.26) q (@

3 1348 (14.46) q (@

4. 1442 (15.03) q @

5. 15.00 (16.53) q (@ 43)
6. 1743 (17.69) q (@ én
7 2057  (20.69) q (@)

8. 27.66 (27.73) t (1) 40)
9. 28.30 (28.35) q @ N-CH;
10. 29.84 (29.89) t (1)
11 30.53 (30.63) t+d)
12. 30.62 (30.75) t (®
13. 3267 (32.76) d (d)
14. 33.72 (3342) t
15. 3390 (33.75) t (1)
16. 3735 (37.34) t @
17. 3837 (39.32) t ()
18. 39.69 (39.80) d (d)
19. 40.89 (40.62) d (d) (30)
20. 4122 (41.24) t )
21. 4160 (41.58) t ) 42)
22. 41.96° (41.98) t @
23. (42.02) (3]
24, 42.33 (42.42) t (t)
25. 4331 (43.21) t @®©
26. 4352 (4345) d (d) @
27. 44.78 (44.67) d (d)
28. 4480 (44.78) t )
29. 45.55° (45.46) m(d)
30. (46.10) ® @"h
3L 65.42 (65.64) d (d)
32. 65.70 (68.81) d (d)
33. 68.38 (68.81) d ()
34. 69.71 (69.71) d (d
35. 70.71 (70.95) d @) (d)
36. 7222 (72.05) d @
37. 7253 (72.52) d (d)
38. 75.19 (74.81) d )
39. 75.58 (75.75) d (d)
40. 75.63 (75.75) d (d)
41. 7701 (77.02) d (d) (16)
42. 7990 (80.08) d (d) 31
43. 99.72 (99.73) s (s) (15)
44. 12248 (123.22) d (d) 2)
45. 129.96 (129.97) d d) (39)
46. 132.82 (132.79) d (d) (38
47. 134.73 (134.80) d (d) (28)
48. 134.87 (134.89) d (d) (29)
49. 153.20 (152.52) d (d 3
50. 158.22 (158.29) s (s) N=CN.
51. 168.19 (168.22) s (s) e
52. 171.63 (171.59) s (s) an
53. 174.11 (174.10) s (s) 3"

*data from Fukushima ef al. (17).

> multiplicity was elucidated by DEPT-NMR spectrum.
“supposed to be overlapping signals.

dcarbon bearing malonyl group.

Table 2. Comparison of assigned 'H-NMR* signals between
MT2617-2B and copiamycin (in parenthesis)® in CD;OD

Signal Chemical . Assig-
I%:)l. shift (ppm) Multiplicity nmeit
1. 6.99 (6.92) 1H (1H), dd (dd) (H-3)
2. 5.82 (5.87) 1H (1H), d (d) (H-2)
3. 552 (5.53) 1H (1H), m (dd) (H-29)
4, 547 (5.48) 1H (1H), m (m) (H-38)
5. 544 (5.45) 1H (1H), m (m) (H-28)
6. 541 (542) 1H (1H), m (m) (H-39)
7. 5.26 (5.22) 1H (1H), m (m) (H-3")
8. 4,75 (4.75) 1H (1H), dd (dd) (H-31)
9. 4.19 1H, d
10. 4.07 1H, t
11 3.89 (3.88) (1H), (m) (H-27)
! (3.86) 7H (1H), m (m) (H-17)
12. 3.77 (3.75) (1H), (m) (H-5)
14. 3.34 (3.38) 1H (1H), t (d) (H-16)
15. 3.23 (3.23) 2H (2H), s (s) (Hx-2")

16. 3.18 (3.16) 2H 2H), t (v (Hx-42)
17. 2.83 (2.83) 3H BH), s (s) (N-CHz)
18. 2.53 (2.53) (1H), (m) (H-30)
l 2H, m
247 (247) (1H), (m) (H-4)
19. 2.06 (2.07) 2H (2H), m (m) (H:-40)
20. 1.98 (1.97) (2H), (m) (H.-37)
l 4H, m
1.87 (1.90) (1H), (m) (H-32)
21. 1.82 (1.65) (2H), (m) (H-42)
l 15H, m
147
22. 1.44~1.25 10H, m
23. 1.08 (1.12) 3H (3H), d (d) (Hs-43)
24, 1.00 (0.99) 3H (3H), d () (Hz-47)
25. 091 (0.87) @H), (d) (H:-48)

{ 12H(3HX4), m
0.86

26. 0.79 (0.78) 3H GH), d (d)

aTMS was used as an internal! standard.
bdata from Fukushima ef al. (17).

acyloxy carbon®. 2 A=+ 12709 signalse] 6542~
79.90 ppm AlololA H7AE]glow, Jrjel= malonyl
groups} AZAE w4d zle2 A7E= 70.71 ppm
signale] ¥3t=e] glen o] w42 methine proton3}
malony! group W2} methylene proton signalse] z}zt
5.26 ppm(multiplet, 1H)3} 3.23 ppm(singlet, 2H)ol| ]
ZA=e] el §70¢ malonyl group(hemiester)o]
Z2AF-2 o 4 9tk ®£3F, hemiketal moietyE * 3}
& hydroxyl groupse] 3.34 ppmftriplet) ¥ 3.77~3.89
ppm(multiplet) A}olellA] ©}4=9] proton signals® i}e}
v} copiamycin(17)8] T2l &3l polyhydroxyl



groups®] &2} AR sh= ZFE Bk MT2617-2BS)
BC-NMR spectrumol]+ 370¢] carbon-carbon double
bonds& el 6719 carbon signals(122.48~153.20
ppm)°] &A)te] 2 o)== olefinic carbono 2 4] o} F
3h}9] double bond+ lactone group?) a, B-$1%]¢ 7
o2 3A=cK18). )5 olefinic carbonel &s+E
270¢] proton signals-2 6.99 ppmeil4] double-doublet¥}
5.82 ppmeol| 4] doublete 2 jelytorm ymz] 4719
proton signals(2 carbon-carbon double bonds)2- 541~
552 ppm Alolell 4 multiplet > E overlapping ¥o] &
A stgch. MT2617-2B2} 'H-NMR spectrumel} & guani-
dine moiety2] N-methyl @ N-methylene groups] pro-
ton signalse] 7Hz} 2.83 ppm(singlet)¥} 3.16 ppm(triplet)
o4 elh} copiamycin(17)°]v} azalomycin F.(25)2]
FAF BETEG A X AoE EAE

o]Ake] BC- 1 'H-NMR data®] £33}, PLC #3)
A& Fe% MT2617-2B+= 54789 kA& 7} macro-
lide 313524 7129 macrolide Ad9 FYEA =
copiamycin(17) % niphithricins(18)3} =1 §-A}3t A&
od 4 99lem, niphithricins®] 7% 'H-NMR spect-
rumel| A& FEHE A o} BC-NMR spectrumel]-4 ¢}
7} signals®] intensity®] w]® 73}, niphithricins A, B
Z Ast A9 AR Ao B ek 28 niphi-
thricins®] 73-+ NMR spectra®] =}A%} assign data’}
o} 2| 74| A=A gk, copiamycing Table 10§ 4
¥ gk upe} o] d¥-E-2] BC-NMR spectrum A9} si-
gnalse] A9 UX|&, kA methyl carbon® 2 as-
sign¥ signals ¥ 2 7)(dl : 1348, 14.42, 15.00 ppm)2]
chemical shifto] 4 <f7H4 z}o]E nr.gc).

MT2617-2B, copiamycin(17) 2 niphithricins(18)5}
7ol §7] 9] hemiketal ¥ guanidine moiety 2] 3L ole-
finic carbonyl groupg 7+ 4AMFE9 macrolide
31312 2= niphimycin(23), amycins(26), azalomycin Fs
(25, 27), scopafungin(28), neocopiamycin A(29), guanid-
ylfungin A(30), guanidolide A(31) ¥ malolactomycins
(32) %°] o °]5& ¥% Gram-positive bacteriat}
fungiol Wi SAEAL By o2 AEHAH @
Aol B3 BauE A9 gich

gk, MT2617-2B2] ESI-MS spectrum$ ZAs| 2
Z34Fig. 4), m/z 1080(M+Na)*, 1058(M+H)*, 1057
M)* % 972(+H)* 59 5% ion peaks”} ¥ gl o
o] % 1057¢] MT2617-2B9] =} iondl 7] #AA]
He)d miz 9728 £3 ion2E ¥E malonyl group
(CO-CH,-COOQH, 87)¢] AA" Aoz wistsg]r) Co-
piamycin®} 7%, Fukushima $(17)& FD-MSo| 4 m/z
1057(M*) =+ 1058(MH*) z22]32 FAB-MSo|A m/z
1058(MH ") &, Takesako S+(33)-2 SI-MSeoll X m/z 1058
M+H) 2 970(M-COCH;COOH)*2] ion peaks7} %71l
ZAo & RBudlgdch 3 copiamycind FU ulf oo of] ]
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Fig. 4. ESI-MS spectrum of MT2617-2B.

#2]=lo] N-demethylcopiamycin® 2 +ZZ A% neo-
copiamycin A(29)9] FAB-MS spectrumol| A= A}k
fragmentation patterng #3I& 4 l¢lch. Niphithri-
cins®} 7-9(18), A % Br} &3] FD-MSql A m/z 1058
2 1080(M* +Na)9] ion peak7} eyt ZAo & ¥ ¥ o]
MT2617-2B”} copiamycine]+} niphithricinss} 722 %
AeFE 7HA M AL fARRE FRY 7FsAe] E2 ez
Ridaacli=g

weta, o]Ake] MT2617-2Bof iyt FxE£A A,
MT2617-2B+ 7|& %33 copiamycin(17, 33) 2 niphi-
thricin A(18)8} A< FdU3 +2Y 7oz IdEw,
Fukushima $(17)% copiamycin®] niphithricins®} 7}#+
fratak Ao g Bastelr] wiiell o ArpA #EHEo)
2L F2Y 7FsAo]l =2 R AsHh

MT2617-2B<= methanol -84 efol| 4] of 17HY &<
A3 ¥ Fdx7 dtelA A HPLCE 3J3iis W,
retention time 20%<¢! MT2617-2B2] £ peak<]el
7rzF 178 9 132.9] retention timeg 7}l ¥ o2
2709] peak7} e}y om(Fig. 5), o]E5°] MT2617-2B
F-z2h 9] malonyl moiety7} AAE dHeje] fFEAd
Ao FAslg o} zhzg H3sted MS spectrumS
ZA}s] B ZIHdata not shown), E-=A}ak ¥ul o]z}
fragmentation pattern® 25 Ao T3 okAHS U}
Efdjo] o] Eo] e FRo| ojAdAAY o FAFH
glct. o]2{& 23 niphithricin A7} S Abefjoll 4| B
A &= o]5& 4 & hemiketal carbon atomel 4] epi-
merizationol] £J3F o] A A Y Ao B A B.I(18)2}
k8t #Zlolc}. Niphithricin A2} 34 MT2617-2B<}
A2l Ak F22 BZH+ copiamycin®] 7§, H|E
Zod wpdg wiekN o2 HE] neocopiamycin A(29)2}
guanidolide A(31)7} #2]E ¢ x]2t ©]52 copiamycin
= EAlgke] of2 7tz demethyl- % demalonylme-
thyl-copiamycin +2¢] FXA] 24 LA A el ol 4] copia-
mycin®] t}E o] JAHA R AL o}F A A=A ¢k
stch. MT2617-2B2} fAF-32] macrolides?] azalomy-
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Fig. 5. HPLC profiles of MT2617-2B and its isomers.
Column; YMC Pack ODS-AM (RP-18, ¢ 250X4.6 mm, eluant;
methanol:water (82:18), detector; UV 210 nm, flow rate; 1.5

mi/min.

cins& F3, F4 2 F5 % 2214 methyl groupe] A<}
A1) Holo) M FEAHES Eul oplz} o] F 7zl
12 interconversion®€ ©|AA(Fa, Fo, R Fo)E 7}
AE Ao g Bl on(24,27), 32 malolactomy-
cins® methanol €94 A& interconversion=+ o]
A AE 7}A ] NMR #4¢) 28] o]Fo] malonyl %+7}¢]
A7 M2 BH o] AQl Ao g B IEcK32). E,
o2 $A} 722 macrolide AlGE#<Ql amycins(26),
guanidylfungins(30) % niphimycin(23, 26) %-& malonyl
2719 5 e AFdd 0E FEAEe] 5 AE
mjoFlol A AR Zoeg Hauzgoh MT2617-2B=
NMR data % ESI-MS spectrum e 2 $&] tt< malonyl
7|17 EA 8= o2 #lE %], methanol -§-of o) A
ARl FEAZE Aot o]Ee] MT2617-2B<}
e FAEFS JHAE A T’ AR FAHGS
22 23] 220 534 377 AAE A7 oz
niphithricins®] 7-9-213 hemiketal carbon atomol]4]<]
epimerizationel 9J%+ o]Ad A A o)A}, malonyl =7]¢]
A Ao w2 olgAAY el ¥ AR F
Aglct =3 MT2617-2B+ copiamycin3} =2 -84
A7} A2l d=3hd ¥C-NMR spectrumel] 4 2% me-
thyl carbon signals®] chemical shift”} 2}o]& Hojm &
MT2617-2B2] 2% methyl group?] Z3Isrs Hx]71
e FEAY AR AT o]Y HE 123 &)
e Y84 MT2617-2B 2 degradation products®]
R} AAEE FxrEAje] g-Ech

Table 3. Physico-chemical properties of MT2617-2B

Appearance Whitish powder

Soluble in Methanol, dimethyl sulfoxide

Slightly soluble in Water

Insoluble in Chloroform, ethylacetate,

n-hexane
Color reactions
Positive 20%-H;S0;,
anisaldehyde-H,SO,,
ninhydrin, I, vapour
Negative Bromocresolgreen, Dragendorff’s,
Ehrlich, FeCly
UV Amax End absorption,

(in methanol) 220 nm (shoulder)

R; values in TLC
Silica gel
(60 F-254, Merck)

0.29 (n-butanol-acetic acid-water;
67:23:10)

0.34 (n-butanol-acetic acid-water;
67:10:23)

RP-18 0.22 (85% methanol)
(F25:S, Merck)

MT2617-2B9] 82|, 38t 43 F dEsy @
o

MT2617-2B= 349] ¥-224 methanole]x} DMSO
de F S3l=EY Eele 7k §3i=la chloroform,
ethylacetate 3 hexane ol A £3==] Ui}
(Table 3). MT2617-2B+= TLC plate Aol A 20%-H.SO,,
anisaldehyde-20% H;SO; % ninhydrin 5o 2%
bromocresol greene]v} Dragendorff's reagent 5o+
vha gl 2] okgir}. Silica gel(n-butanol-acetic acid-E-(67
1 23:10)) 2 RP-18(85% MeOH) TLC plated| 4] 772+
ANAH-E o 27t 0299} 0.222) Ry 3He viehyglon,
niphithricin A7} £dx279] silica gel TLC platee) 4]
R; 02022 R 3(18)F ] tii Ae]E Mtk

MT2617-2B+= PLC-y1 % -plo| dis) 217t 25 ug/ml
9} 50 pg/mie] IG5 g 7HA+= AABAHS Rgonyt
PLDel <3 A ¥ PEtY Al 200 pg/ml o]Ate)
FEAME AL BFA] ¢hrHTable 4). =3,
Pl-turnover A si&Ao|v}, PKC &4, I8 7}E3
ukelA] el phorbol esterell &8 fre=& K562 AL
me] A% 34 (bleb forming)dll = 3| &A o] A
¢tolr). a}elA], macrolide MT2617-2B+= A} £ A3l =
AzAG B E4AE 5 PLCA 5olAal AL
o 4 slddch 9, MT2617-2B2} §AF 728 713 7]
29] macrolidest= ®57} antimicrobial activity S 7}zl

FAETA=AL Busglen, et & Y @



Table 4. Biological activities of MT2617-2B

Targets IG5y or MIC
Phospholipase C-y1 25 pg/mi
Phospholipase C-f1 50 pg/mi
Phospholipase D >200 pg/ml
Protein kinase C >200 pg/m/
Pl-turnover >200 pg/mi
Bleb forming >200 pg/ml

Antimicrobial activities

Escherichia coli >200 pg/disc?
Staphylococcus aureus R209 5 pg/disc?
Candida albicans 40 pg/disc?

aMinimum amount appearing inhibition zomne.

Aol B3 Rue A gl

MT2617-2B+ Gram-negative bacteriagl E. coliel ©j
A= 200 pg/disk o] FxXE HI|FAL B
o] 2] ¥eter} Gram-positive bacteriagl S. awureus %
fungioll 4-3R= C. albicansel]l i = 2tz 5 2 40
ug/diske] FEANME AHHBAYL AT} o)ejdt
A g4 732 copiamycin(33, 34), neocopiamycin A
(29), guanidylfungin A(33), niphithricins(18), niphimycin
(26) ¥ guanidolide A(31) 59 A3} #A}s9, niphi-
thricins®] 7% A¢] &Ao] Brt} 7}3} MT2617-2B<}
Hq Y HAEAd S B, oY FEREHCA 1
23 ue} 7ro] MT2617-2B7} niphithricin AY 7l o)gl=
A& AR Z AAEE 7o)t}

2 o

W 25 MT2617-22] wigde® HE phos-
pholipase C(PLC) #3313l MT2617-2BE #-butanol
%% 9 column chromatography -2 ©] &3} %
sl MT2617-2B+ IR, ®C- 2 'H-NMR 28] ESI-
MSel| 9JjF F+=¥-4] A3}, g 79| hemiketal ring, pol-
yhydroxyl ¥ polymethyl groups.2. 2 TA =%l side
chain®.2 ¥ 7§¥ 9] malonate ¥ guanidine group%
7} EA43F 10579 macrolide #H§HEolich whakA,
MT2617-2B& 7122 macrolide 34AQ) copiamycin
9 niphithricin A2 FA3gc) &8, MT2617-2B&=
methanol £-<fofj ] AlollA W3S wf FUI} ¥
AsFE 7HE 7 e ol AAAAE A st PLC-y13
-Blell e Z+zk 25 3 50 pg/mie] ICs @& 7HAIH,
Staphylococcus aureus®t Candida albicansdl] =
Fa 8L e AR Escherichia coliol= tehg =
o£3ket.
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