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uiin PYOHFR-TS/NADPH/pyrimethamine 'F|Lr|'!'rt.|11'lﬁ' diffract synchrotron X-ray radiation 18
WnaUrz 8 A resolution iriviu @alhfnswalummlnee wisuindlusnudids
Twrsmmilabun i edounanlfussvin prediminary X-ray erystallographic analysis 8368
W mguadsmamib Al damndnesdaaummiwmalnswisstuuaaunn
it 20 i‘ﬂuﬂunnﬂ:ﬂ'mmunnmuqﬂﬁﬁaqmﬂqﬁ AT AT e wisug

uewnsinduniin e f elFulnammwsnssinile uazdevlieona
smwnluminsdfimondldEruninia Taommar e s ssnsin iy sdditive
TAA1 199 salte, glycerol, detergents 1WATlumannuind1ag i 1w 3T hanging drop
Aauglaliiunild microbateh (orystalization under i) d¥nfnumnlzan s
unflldTauieTes R-Axis IV++iotating-anode x-ray ganarsiar figuifidmAarrudubndu
lrssFausembfimahsweslusfiu (Center for Excsllence in Protein Structurs and
Function) wids lWhzaunwiiTalumfis: 1fuimies bilunctional pvDHFR-TS finn
mumEnWIRn Y wisEinRnsennn 100 ®IaL1

nﬁmmnnﬂuﬂmmulumnﬁuﬂqumnﬁnsm bifunctional pvOHFR-TS 1aua
Lifufiwaladn wrhe1idnnawmny weomldetnn $dSunsumfinsneme
i lsilunraanufin ganetically enginesrad DHFR domain 183 pvDHFR-TS win Sawud
Tenadufdwelvannni
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Dihydrofolale reductase (DHFR) domain 184 bifuncational DHFR-thymidylate
synihase (TS) enzyme O cloned sz overexpressed W E oalf BL21 plys™ usevhwlad
Wi lau s MTX-affinity column uszT=le7 DHER BBnIndIE bufer Al 4 mM DHE B
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vaslihfwflazannld PVOHFR manmnutuuléferunfgnfgands s0% wsemunnistou
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(aeaTnldaIRel sz 1 mgiml riewfesnnmznaw) dWedioufuewls] PVOHFR-TS (w1
dintwiiund 10 mgimi) sinmsAnwiduiuia i aclive site 189 PYDHFR Aawdha
hydrophobic L&=n1n& inhibitor 1 W smmeaslifuasestinnasaruas ity
ussri i lnrsrilnrulanguiaueg (less texivie) dsn vassanlfmuminiouanlmlf

I8




nﬂm-ﬁuiugﬁu‘li wuiilawiu pyrimethamine (Aalyl complex U PYOHFR uasU¥ue pH
VBIRTTREEIE W g-:ﬁwﬁn pH 6.0 Whils pH 7.5 dldaududuusslusfusied v 1R Tising
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sebuaulnifmioulfufnewsmasfirsslummanadndely
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{erystaliization under oil) laulfrmazann pvDHFR-NADPH-pyrimethaming 1 — 1.5 1A T
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vmmndndayniufl 3 wasladedleslfalzinn 2.3 oviied Tnofvwisfiufssm 200

% 200 % 150 micron RayUfiumma
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14.2, wmfuﬁﬂ.ﬂ Inrsdians X-ray delsctor fi Center for Protein Structure and Function
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wansidin monochromatic (4 = 05780 A) 197 2.2 A resclution Inmﬁuiugnun detecior
7l CCD (charge-coupled device) ADSC Quanium-4 14 oscilation angle 1.2° f crystat-to-
datector distance 180 mm $1UI4 150 7N SIUITRIHRE 45 Su i’ngnﬂ!ﬁgnﬂqm
Aunmizilau Uy HKL2000 (DenzorScalepac)™ wia CrystaiCiear

X-ray diffraction pattern Y830&n PYDHFR-NADPH-pyrimathamine




'quﬂmiﬂmﬂmﬂtﬁﬁuT'l.I'.mn'm HKL 2000 (Denzo/Scalepack) " Win
Mosfim/CCP4"™™ wud Hiimss PYDHFR- -NADPH-pyrimethamine Dngumnnnrsiia
manoclinic i space group 14 C2 9 unit cell parameter g & = 13653 A b=5581 A ¢ =
45.75 A and = 107 46° wgﬂﬁ'l.ﬁﬂn'nuﬂ:tﬁunm 2.4 A resolution Iif mosaicity
Vszana 0.6 ° Ganumiynlgsfia 00.8% s fio() 19.5 Faluhd intensity # fiv &,

6% (11.5% @M1 resolution 2.40-2.48 A) unique reflection $147u 16,385 W RUET unil
cell TR EaRRAEIT DHFR (27 kDa) $rwam 1 luanaluurias asymmetric unit £ soivent
content 14t 58% (Matihews' constani 3.0}

Data eollection statistics of WiPYDHER-NADPH-Pyr

Cryatal parameters:

Unit cell lengths: 3134.2848 35,7363  45.7163

bnit cell anglas: 0.0000 107.pds1 0. DO00

Unit cell wolume: 327066.605

Orientation angles: £4.1389% -59. 3477 -86.65%4
Hosaicity: 0,820

Spaceqroup numbE+: Sname: OF

Summary of refleetans intenaities and Rfacmmoe by ahelly

Shell Lower Upper Average Averadge Norm., Llinear Square
limit Angecram 1 error stat. Chi**2 R-fac R-fac
33.00 3.16 2635.9  164.4 87.7 0.756 0.059 0.131
5.1% .10 2017.7 118.5 67.0 0.B63 0.036 0.073
4.10 3.58 1799.3 7.1 43.3 0.99% 0.036 0.042
3.58 326 953.®@ 43,0 6.4 1.008 0.041 0.045
3.26 3.02 485.1 20.0 16.4 1.000 O0.043 O0.045
.02 2.B5 £51.5 13.5 12.2 0.%72 0,060 0.067
£.85 2.710 169.3 11.7 11.1 9.826 ©.071 0.07%
2.70 2.5% 111.3 11.2 10.9 0.830 ©.D98 0.113
Z.5%9 Z.4% an. 2 13.3 13.2 0.863 0.105 0,113
2.49 2.40 Bl1.2 13.5 13.1 D0.657 ©0.115 ©0.131
All gellections 855.8 48.0 30.2 0.891 O.046 D0.0886

ofls wissinm3Nads Xermy detector # Centar for Protein Siructure and Funclion
ulnfirhmmiudeyal@ffializuin 1.8 A resolution maminsswironfinas ternary
complex PYDHFR-NADPH-pyrimethamine 195F molecular replacement fauluyuniy
AMoRe" " W CCP4 program suite™ uszTusunay cNs™ Tagld incomplste coordinates
VB4 Plagmodivm falcliparsm DHFR-TS l.ﬁ'hﬁ:ﬁi"l’ﬂ Tnufluarmaw mtation function saarch
Wit transiation function search #9R1774
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Rotation Funcoon Searches

! total number of reflections aed: 3223 | Bl.3 % |}
! mean of rotation functlon: o, 0530
! standard deviation around mean: 0.0264

! index, thagal, thata?, thetal, HF-function (EPSIlon= 0. 25)
1 259.545 25,670 195.125 0.3312 (8.8 a)
- 249,441 31.443 211.003 D.1026 (3.4 =)
E 266.264 64.330 190.982 0.09532
& 254.1596 19.996 189,776 0.0822
] 275.580 19.896 18%.713 0.0884

in 246.87T4 47.00% 123.114 0.0888
5 | 253,771 :2.78B31 215.333% D.0875
12 £69.003 19.330 161.994 . OB 6A
14 260.743 61.443 180,254 0.0842
15 255.643 70.104 137.079 0.08482
18 Z44.025 57.991 13&.025 D.0828
13 229.863 -1.443 242.8%1 D.oa1a
21 90.911 73.557 1585%.617 b.0B10

Translation Function Searches

thetal thetaz cthetal transX trans¥ trans® monitor packing

!1 1 259.30  26.87 185 14 18.28 0.82 18.17 0.447  0.4886
K 4 25932 76.83 195.11  -45.99 0.53  18.13 0.447  0.4B81
Ré 3 268.18  £3.36 190.50 T.84 =002  13.03 0.208  0.3681
Rl 4 2%9.36  26.86 195,09 1B.26 423 16.16 0.447  0.4866
Al 5 278,04 19,44 185,30 17.00 0.40 12,35 0.19  0.4887
Bl B 24B.34 4679 130,66  <11.32  -1.88 .73 0.24%  0.4170
R 7 259.32  26.86  195.12 1B.27 .77 16.1& u.;%z n.lglj
Rf @ 274.18  16.40 154,58 16.18  -3.08 1z.7¢ 0.216  0.4351
B¢ 9 263.40  S58.%0 179.81 24.50 -0.34 11,35 0,200 O.4819
RO 10 285.20 g7.79  138.94 14,32 158 12,16 0.18%  0.3778

AT lasai i tmailn molecular replacament 1k afiAfinmRe

thetal theta? thetad transk crans¥Y transl wmonitor packingRil
T 259.32 Z6.8B6 195.12 18.27 3.1 16.1¢ D.447 0D,4864

deshefldlydmamsn uszTiRTI= g MrTIEs electron density map Tanld
moiecutar graphics program XtaView  wuhflnrudaiflasussiivrwsessgastulagg
sralursduwils Tnofuvaidunusslmerse g electron density isswiniTrramiafian
i Tauma ST menes side chain was loop 1asudan Trrsedafia g hunrurly
manual model building WAz editing WRENTEIIWNY refinement \ApaATaRRMETA MaIDTEY
wunvi W lnseafafiflay auysnllaefuiiom residue i 85-105 Alihwalu elsctron density
map {{i8991nTT3 disorder
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In7a FFIIY0S P. vivax DHFR-NADPH-pyrimethamine Twiluy rbban diagram
luanevas NADPH sz pyrimethamine uamRat baik-and-stick model

Inramhiavas P, vivax DHFR (Tuwiln @ 7T 8- Bstranded shest agjwinanue:d
ex-halix agimuﬂn HIUNE Insert-1 ﬁ&gmn‘m B-1 uRz B-2 11 loop flug secandary
structure #1%984 insent-2 Tlasarhradhu el ussihnasnd disorder S0 smasSmlilu
Eruflfimmsaenled DHER Tundu Plasmodium vaamedndiiudondd Rexibility @
efnuiundndug fulvewldhemtusouiiisdsiy inerscton f partner
molecuie B flasndnuRuduiimass i vinavin binding site $eltitvesSdii
daslunnfind filerwSamsduiureesewlnfl
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Packing diagram 182 P, vivax DHF R-NADPH-pyrimathamineg 14 monaciinle c2 lpufl
! molecule 183 DHFR Tuusins asymmetric unit

Tidom antifolate binding site mu‘tiﬂlﬁulutm}ﬂﬂﬂi pyrimethamine LAz NADPH

luianaves pyrimethamine 14 binding site 183 P. vivax DHFR
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Luwsnasas NADPH 14 binding site 184 P vivax DHFR

wafisTing inhibitor binding site 184 £, vivax DHFR \Rovhaied ledenalnm
TiHTED inhibilor 1WNgY antifolate WUE §1WBE9 pyrimidine 3LUFHTU strong hydrogen
bond Ml carboxylate group 184 aspartate-53 Teoflisi=mi3szw i1 heteroatom (N-O
V=2 25 Wa= 28 A nell amino fi 4 \inuns hydrogen Raawndaiy main chain
oxygen T84 soleucine-173 uﬁ:ﬁunﬁl:u hydroxyl side chain 1u tyrosine-179 Phe-170 fi
conserved 11 DHFR ifis n—x interaction fungy pyrimidine Tnofiteuswisswing plane
Utz 37 A Interaction M esfactor NADPH [ussuidgsranilalum ssudnu es
antifolate

A schemabc diagram WA pynmethamine binding sfte 1% P wax DHFR (distance shown in A unil )
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Intemcton betwesn pyrimethamine to WADPH and Serl17. Meshed surface deawn
til:::nrd'lng to the covalent sadii of the molecules,

Antifolate resistance mechanism

TnaNET IR INIWLT T TS e waanmiusiie £ viax g
(finduf codon 181 Sert177 " fifinnrsnaoidu Asn w1 disgram uawd antifolate
binding site W P vivax OHFR WU phenyl nng 164 pynmathaming L& -1 meraction fiy
niu nicotinamide a3 NADPH (UT=a70d 1-5 kealimol) nadl chiorine fidenis para- v
phenyl ring quagln A Ser117 TnpiiTsosvinatszunos 3.4 A udnwiluasataduuaaal
\AuRmETRTTRRuABNTTT van der Waal's interaction fuawlmldan misfl mutation
frumila 117 971 sedine Tunuleidalin wid type 1y asparagine Ailowwnlwgdussvidlinm
Tunnt pyrimethamine Muaulalli@dadiy Iauifie stenc interaction fiungy para-chioro
uaza I usRlReiRns -x interaction wazm3n van der Waal's Interaction uhnastn we
WBIMTAR mutation WIWT ﬂn'ﬁﬂ RIN pyrimethaming 77 300 WA (K uad nee) = 0.16 nm,
Kyt 1 ssamy = 50 nm) m‘sﬁgiﬁnﬂ’lnmﬁam'ﬂ‘ soadlmAneudnsa o men
Trssrhsvaarlumstusonuewledmfianing HAWE (mutant snzyme) Fily

sy Iensinussawlal £ vivax DHFR TeisToudwatiy
\WadafiRauiluramy Acta Grystallographica Section D LaskanwisuiaImmrinwilass
aFBs P wivax DHFR-NADPH-pynmathamimne O T T T T TR et Lt
T Sclance




rwnluesainfnen lasafarudfoe 2 way DHER dumituleiy 1.
guar amentils wes 0.a7.00n0 grmed quiugionrusasrelulaBB i
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Algialomycins A—E, New Resorcylic Macrolides from the Marine
Mangrove Fungus Aigialus parvus

Mazahike Isaka * Chotika Suyarnsestakarn, and Merakot Tanticharcen
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Alglalomyeims A-E (2-§, new 14-membered resorcylic macrolides, wers isolated together with a
known hypothemyein (1) from the mangrove fungus, Adgialus parvis BOC 5311 Structures of thess
compounds, ncluding absolute configuration, were slucidatad by spectroscopic methods, chemical
conversions, and X-ray crystallographic analysis. Hypothemycin and aigialomycin D (5) exhibited
in vitro antimelarial sctivity with ICs, vakies of 2.2 and 6.5 #g'mi., respectively. while other
annlogues were inactive, Cytotoxicities of thess compoinds wire also svaluated.

Marine microorgantsms have proved tebe rich soureos

O O
of bicactive secondary metabolites, and memerous com-
poumds with potent biological activities and umigues -
chamical structures have bosn isolstad | In the course of sy g g
£
1

mur search for novel bioactive compounds from mi-
crobial sources.’ we came across antimalarial activity
(1Ca0 B pag'ml) of &n axtrace from a lignicolous mangrove
ascoImyoete, Algtalius pervis BOC 5311. Since thers has
be&n no report on the secondary rrit abolites of the genus
Algtalus, we decided to undertake the invastigation aof
the antimalarial constituents of the sirain BCC 5311
Activity-guided fractionation and chromatographic segs. 3
ration lad tothe isolation of a known resarcylle macralide, T

hypothemycin {1},' a3 the major secondary metabolite

togesher with its five new analoguses, named il g sy - 2 KO

cns A—E @2-§). We report herein the isclation, struc- 3 ’
tural elucldstion, and biclogical activities of these novel
macrolides.

0

Remiliz and Discussion — i:n..-fl 4

The major metabolice of A parvys BCC 5311, com
pound 1. was obtadnad s colorless neddles. The structurs
of this compound was elucidated by spectroscopic method .
(NME, M5, IR, and UV). Its malting peint (170-172*C),
specific rotatien (Jaf**o —18; ¢ 0.50, CHCly). and other ¢ !

" Ty vk WW bouid be ad drassei. Tal +883 8445103 spectral data were identical to those of hypethemycin
et :ﬂ?&m o J"h:lﬁ-nd. 1000, 17, 1-0. () Fmilk Wheos atructiars beis primisdy besn duserminied by an
| o e 8 A 18, o, . i
0. Mae. Prog R 200018 o X-ray erystallographic analysis.
1}] Taska, b . Tentcharoan, b :Hm;’rhﬁwmﬂu Alglalernyein A () was salatad as the second major
b '5.']7 Chen, £001, 56, 4803 ~4508. & M.; Fongzaarna, P secondary metsbolite. HEMS and elemental analysis
Thebtsransrth, Y. 7 Ancilsiar, 2000, 54, 35=43. {3 Teake, b Tanu- P i
cherean, M. Thebiersnonth, ¥. Terabsdran Lar BODD, 4), |827- indicated that this compourk possesses the same mo
1080, {d) leakn, b Pumm, |. Larowsrewars Y Tenticharsan, B, ular formmuila as {[:M_Nﬁ[ﬂ anmbyses
Thhm-n:tm.l:.&'fu_;rh: ﬁ.llﬂ.ﬁ%ﬂ-“ﬁ'-ﬂlhmé“'j,ﬂ:l {('H, C, DEPTs, COSY, HMQC, and HMBC) revealed
fsaku, M. - o Birlchalwat, © Tapil- " i
fh:-mn.lH;Tn:;ah“F ?éﬁ?umx‘ﬂ‘l’uﬂ-w‘f 2 that the configuration st C-7—C-# doubls bond of
Hi Cherm | 000, 3% ~1805,

() {a) Mair, b, 5. B Carey, 50T, Tanadustrae: Lae | 888, 2J, 20 |- -
Ra T: o 1. . Tarraiseciron 188}, Fasmad struchere of s P R T
CoE R R u.;t o A L~ m £1, 313=375
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o
illlp.:" I Selectsd NOESY cairelnthons for 10 [in ettt

algialomycin A (2) differed from that of 1. having the
trans geamedtry {Jrr= 158 Hy, Catalytic hydrogenation
of compounds 1 and 2 (Hy. 10% P4/C, EvOAc gave the
same T, §-dilydro analogus 7 (o)™ —16 (< 0.17. CHCl)
and [a]¥p —14 (¢ 0.17, CHCly), respectively. Therefore,
the I"R2'RA'5.5 S10°'S configuration of aigialemyein A
(2). identical to |, was established. Physlcochemicsl
properties (mp, UV, IR, and 'H NME) of compound 7
Wwere consiatent (o those of dihvdrelyypot hemycin which
‘was previodaly isslated, along with hypotherycin, from

trichothecoddes ™ Revived 'H NMR assign
ments and C NMR data of T are presented in Experi-
mental Section,

The moleoular mass fon [M + H|* of aiglalomycin B
(3} i» T masms unlts more than compound 2, and the
imolecutar formeds of Gk a0 was astablished by HRM S
and NMR. IR and "C NMR spectra of 3 indicated the
absence of ketone functionality. NME analyses, particu-
larly COSY, HMOQC, and HMBC, dearly revealed that
compound 3 was an analogue of 2 but with o dilferent
ooldation state at C-6'. The refative configuration of the
triol malety (C-4" to C-67) wes determined by chemical
means. Thus, treatment of 3 under the acetendde-forming
conditions (2.2-dimethmoypropans, cad. TeOH, 1, 2 h)
remulted in an imseparable mixtere of owo acetonide
tsomers {B and @, analyzed by NMHK data) which upon
imethyiation (Mal/E 00, in 2-butanone, rr, 20 0 followed
by preparative reversed- phase HPLC separation provided
compounds 10 and 11 (1011 = 65:35; 95% vialdi. The
Sy value of .0 Hz (In methan- o) suggessed & o fsed
acetonide structure for 10; however, the NOESY spec.
trum (ndicated otherwise. Corelation betwasn H-5" and
the &y | 42 sceronide methyl was evident while H-8'
correlated to (he du 145 acetonide methyl. Also. the
intenaity of NOESY cross signal berwean H-5' and H-4'
was weak, and therefore, H-3° and H-6" ahould be placed
oo ihe oppeosite side of the acetonide ring (trans fused
acetonide), The relative configuration from C-4' to C#°
in 10 i3 shown in Figure |. Cornpound 11, 4y = 5.0 Hz,
was asslgned sy cisfused acstonide by the observation
of NOESY corralations (in CDCL) from both H-4 and
H-5 o the sames acatonide methyl st &y 1.37. and not to
the ather at &y 1.49. These exparimental resilts revaalsd
that two hydroxyl groups on C-4" and C-3° of aigialomydin
B (% are attachied to the same side of the macralida ring
and ars opposite to that of the hydroxyl group on T-6
MNaBH; reduction {THFMeOH, 0*C, 20 min) of compound
12, scetonide of aigialomycin A, followed by methylation
iMal, K004 Z-butanone) and purification by prep HPLC
provided a mintsre of two produicts b oa rado 2001
Attempted separation of this miture falled. However.
NMR analysis of the mixture revealed that the major
product wes identiesl to campouand 11 cbtalned prev-
oualy froen the reaction described sbove, The minor
product. presumably C-6° epimer of 11, was not identified
Thie, sigislomyen B (3) has & relatve configuration

[saks &t gl

idemitical to £ and on the basis of these chamical comver:
slom, the 'EXFA'55 585105 configuration, as de
picted, was determinoed for 3,

P A YaM L0
'F'F:Fh-ﬂﬁ."l"rH._z-ﬂH
WA= YsZald

1 MOy X o b

Algialomycn C ), having molecular formuls of
CiyHadd: HRMS, NMHE), exhibited 8 structurs similar
o 3 &3 elucidated by MMRE analyses. The dervative 13,
prepared in Pwo steps from 4, was found to be & frans
fused acetonide by the analysis of NOESY spectra from
which the same correlation {iformation as compound 10
was obtained. Thus, algiatemycin C () was azaignsd as
the 4" -dehydrony analague of aiglalomycin B (3).

There remaina an on the provicusly pro-
poaad absobuts configuration of 1"RF B 455 5105 far
L, gince the eluchiation was based on the scattering
rmathod using anomalowss dispersion of oxygen atorms.* We
have sucoseded, after extensive trials of derfvative syn-
theses, in the X.ray crysmilographic analysis of a heawy
atom-contalning analogis obtalned Mmom algisbermycin C
{4). Thua, acylation of 4 with excess ¢-bromobenemyvi
chiorids in-pyriding {1, 3 days) gave a tniacy dertvative
14 a3 a colorless amorphows solid. Selective hydrolysis
of 14 under mild basic conditons (ag K004, MeOH, rd
gave 15 a3 & colorless powder, which was subsaguently
acylsted with 3.5-dinitrobenzoyl ehlorida {in pyridine, rt,
4 daya} to obtain the mixed tiester 18. Crystals of 16
were ohtained by recrystaliization from EtDie, one of
wihich was subjected to X-ray diffraction snalysis. Abso-
hute cenfiguration of this moleoule, containing two bro-
mine atomms, was detarmined o be I"EX RS S S100S
by the seandard anomalous scatering method. Since the
only structural difference betwesn compownds 4 and 3
|= the exidation state at C-4" and the relative configuras.
tian at all Ave carbon centers |8 identical, the sbeohme
configuration of 3 was assigned to be |'RER{ 555,
51005, and not ita mirror Image: Taken togather with
tha chamical comversions described above, absolute con-
figuration of both hiypothermycin (1) and aigislamycin A
(2) wns asnigned & 1"RZR4S5 5105, identical to the
ortginal proposal for 1 by Mozos ez al.*

A £H,

4. A o d-Emninbaroy
W _AsH

1E ‘A = 35St

HRMS and NMR snalyses of aigialomyeln D (5),
CigHlly, mevealod that this compound bears an ad-
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Table 1. 'H NMR Daia of Algislomycine A-E (2-4)

position B {CDLy) ATCDCY 4 CEC 5 [wceione. o B [moriore- o)
3 Bl [d 28 B.aT|d 2.5 B4lid 2.8 BT 4 2.4) B.a8 (A 4
] BAlfd 28 8350 2.0 BANL 28) .52 & T4) 618 :-d i.Et
1 i34 td 1.7 dod2 jd 1.3 408 (g T4 185 BTO (4 118
¥ 204 (ol 9.1, 2.4, 2)]] 20BeLET 217 (brel .50 B0 jodd, 158, 6.8, 5.4 EEy[
¥ 204 [dded BAT, 00, 7T 208 (m) 228 [mj BM—-23 .19
LO8 (ded, T4.7, 8.1, 2800 1.51 (m LAY M- I.m} 140 )
L A28 () LT il I8y, 2.4 ﬁ 238 im
= = 155 1.58 1.T8 !m}
F 454 idd 1w, 315 47144 85 1.1312 b2 108
3 - 399 4d 9.9, 8.7 .56 (de 54, 5.1 1.3 ﬂﬂ. iy §.04
r BA0 [d, 15.5) §.52 1dd, 15.5. 9.9 40 (4d 185 g2 B.em fdd 18T, B0 £.46
g TO2 [ddd, 154, 08, 800  5.87 (ddd, 16.3, 9.2, 34) 5,89 (ddd 155, 4.9, i5 sar BT LA 15 543
W 248 | 2B (ddd, 18.1, 8.1, 18] 288 (ddd 152 08 0T 2.85 4.8 T8, 10 248 (brd, ca. 14]
AT .43 Emrdhu_ i 2l (ddd 1652, 37, 87 2.4 237 {m}
(i3 AT {imy 6.0 B.5F {m) 542 B2 im)
0-CHa 1A% |4 &8 14 jd 8§ 144 [d 68 .38 [d 54) .38 [ B2
#OCH 150y 377 (&) 1805 - -
208 Liet ) 11 57 i 1155 [8) i 188 (s 10T [
-0H = - - 65 fhry BE (bt
08 ZaB{ecd BT 5.4 o - - -
F05H 181 ) o 20 ) 20 (be) nat deiacted nag detesyed
¥ON - AE8 el 258 e et chatecied net detes ted
Tahle 2, '5C HNME Data of Aigialomycina A-E (2—8)
posbhon B DL 3 CDC) 1 ([EDCLs) § |acetome-dd B lacating.d
i 104 .4 {5 1048 18 104.2 () 109, [} 1024
z 1658 5 iu.'l 1653 1667 g 165.5 a8} 1628
| 10101 1007 1008 (e 1024 {d) [k
] 1850 (=) 1848 [5) 184 B (8 1.1 ) iein
5 104.1 [d) 1041 [ 104 5 [ 1077 §dj f10.6
L ey 14206 142.3 [ T 2 FLESE]
1 581 [d) 56.9 §%.5 [d) 154 1314 i)
¥ 6.5 [ B2.3 63,4 [d) 1338 1317 ()
¥ MG it BT 254 e 287 g
i 71114 5.5 [} 286 | WE e
Ly TE 4 {d] TT.& i T TLL [d)® Tasid
3 1673 ix) 4.8 (d) T e A 784
P 1353 (d) 1304 [d) 1537 (& 168 1356
¥ 1438 [d 12006 (d) Vs [ 1284 1277
w e 58T (1) M4 (Y e 3.8 [t}
i Ti.0 .0 118 (@ TZ.9d* T3 (d)
Nasls8 1708 (5 Ihos 1708 (4 172.1 ) ITEA )
10 CHy 18,0 [=) 19,0 fg) 186 [q) 18.1 ig) 207 i)
1 OCH, 56.6.(q| 5.4 fq) 55.4 [q) - -

F Essigmmanis can be jntsrchanged

ditional francolefin at C-1'~C-2' (Ji-2 = 15.9 He) inatead
af the apaxide functionafity, and also free, instaad of the
mwthylated, 4-OH group on the aromasic nucleus. The
cte-fased aceronide structure was sssigned by NOESY
analyses for the derivative IT (5 5= 5.4 Hy, smthesized
from 5. Honce, structure of sigialomyein D (5) was
siralghdiorwardly identified,

Alglalo i E i) has the same miolecular formils
that of 5. MMHR analyses of § revealed & similar structural
feature oo cthat of 3, but it differed at the olefinic geometry
at C-1I'-C-Z'. hwing & cb (Ji:r = 116 Haj relationship.
The trans geometry of the C-T'—C-F doubile bond was not

47

dear In the 'H NMR specorum of 8 due to signais
overiapping. However, the 'H NMR spactrum of scetonida
derfvative 18, synthealved from 6, showed vicinal 'H-
'H coupling constants of Jyz = 11.5Ha and Jrp = 15.4
Hz These data confirmed the cis C-1'~C-2 and frans
C7-C# double bonds’ geometriss. NOESY spectral
analyses indicated the cis-acotonide structurs of 18 whils
correlations and vidnal 'H—'H eoupling constants re
Vealed the relative configuration between the cisdiol
molery and the C-10° ssymrmeeric conter, as well as the
probable conformation of 18 (Figiers 2). Thus, tha largs
¢ value of 8.1 Ha and the intense NOESY correlations
berween H4A" and H-8" as well as the weak \niensity of
the cress signal berween H-8' and H-7° were obeerved
These indicated the andperiplanar relationship of H-&
and H-T" whare the trens-olafin is vartical w the acet
onlde ring. H-7" correlated te one of the H-9° methyleng
protons st &y 2.33 and correlations to another H-8° (a1
dy 2.42) from boih H-8" and H-10" were also evident
Intense NOESY cross signal was also found between H-8"
and H- 10, The 4y 2.33 protan was coupled to H-8' with
the ! valus of 9.8 Hz, while the NOESY oress aignal
berweer these protons was very waak Indicating the
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m’l Probable conformation o compound 18, Selectad
correlations are Hlusirated with sobid arraws.

antiperiplanar rlationship of thess mwo protons. These
MNMR data placed H-&", HE, and H. 10" 00 the same side
of the macrelide ring. suggesting an approximate con-
formation from C-5 o C-LO in the molecule. Other
tmpirtant NOESY correlations were that of H-2° to beth
H-5" and H-5", The structure shown in Fi 2 indicatos
appronimate conformatien for the 5'S6 R 10 S isomer of
18. Conformational studies using moleadar modals can-
firmed the above arguments. Based upon the shsolute
configuration of sigialomycin C ), the sbaohite starse-
chemistry of algialomycin E (B} should be Exzigned as
¥ 5.6°R,10' 5 rather than its mirror {mage FR&EI0R.
Algialomyein D (5) should also podsess the same serme
of ahsolute configuration as 6,

Several | §-membered resorcylic macrotides have previ-
ously been isolated® eg,. zearslencne® radicical®
zasenol = LL-Z.18400.5 manocillines, ™ nordinone, and
rerdinenediol ¥ Hypothemycin and algisiomydns A and
B are highly oxypenated snalogues in this class. The
struchors of siglalormycin E, having a ctsolafin at C-1°
C-2', may be of remarkable interesi. since all of tha
previoualy known compounds possess either a trans
olefinic or samwrated bond at thess two carbons.

Hypothemycin (1) and algialomyeins A-E (2—8§) wore
subjected to antimalarial activity screening agminst Flas-
modium faleiparum K1, Cytotoxicities of these com.
pounds againat two cancer cells KB, BC-1) and Vero calls
(African green monkey kidney Mbroblast) were alse
determined (Table 3. Hypothemyein (1) and ndgialvmiyein
D @) exhibdted moderate antimalaris) sctivity, while
other congeners ware inactive ai a concentration of 20
Hg/ml. It should be noted that compounds 1 and § also
showed cortotoxicity; therefore, the activicy of thess
componids against P falciparom may well be related 1o
their tytotwde activity. Hypothemycin is roported o
exhibit moderate antibiotic activity against the prete
zoan, Tetrabymena furgasoni, and the plant pathogenic
fungl Listilngo mayedis and Botrytis allit? It is alse known
to be cytotoxic against P388, L1210, Calon 26, AS49, and
DLE-1 with 1Css values of 0252150 ugiml 4

{5 a) Lirry, W. H.; ‘Wehrmslatar, H. L.
Talrahadron of Dl J[CeB=3| (A, s b1

m R
| G W Taydor, W, T Sternball © wfssciron Lem 1864
5~ 570, (1) o, F.; Kim, KW, Kobmynshi, K. Urnwes, J.
' oahlda, 5. Murolushl, M; Takahashi, N.; § C. A. Physochun
fatry 1093, 31 168 7= | 80 [ Ellesand G k. Lowall, F. B Purkinsan,
M, A Hargraman, T MeGabiran, W. J_ T Chezn. | 078, 43
Z¥ip= s J'g'l'“' A Los 5. P, Tairude. & Iratnika, Y. S
J Afierobdsd 1980, 25 T8E-TT3, ﬂ;‘“ W, A, Pars-Rodrigaes, L

(aaka st al

Table 3. Amimalarial Activity ant Cytotoml e of
Macrolbdes 1-8

cytotEicity
P fajcirarum Cw agfenl 1
enmpoind K1 [Ces ggpfmlj ~ KB BC-1  Vero
hypathermyein (1] 13 i a3 El
wlginlommersen A (E) =30 =20 11 41
aigialomyzin B =20 0. @0 =20
sigialomyetn C (i) =20 =20 =@ =30
wigialonycin D (5] L T I8
sigiabamecin E ) =30 =20 15 =20
eh e 0.8 14 1] =20
diphsphaie
* Suatderd antlmabarial ad. MTgs values of 8 ptandand

compoand alliptition are O 48 far KB oelis, 0UR0 sl oy
BC-] cnlin, snd 10 ggiml, For Vero calls,

Exparimantal Saction

Inolation of Macrolides. A pervus was collsaed, §denti-
fied. and isolated from mangroee wood by Prof, E B G, Janes
This funges s ted at the BIOTEC Cubture Collection
ag BEC 5311, An molated culiure of the strain BOC 531 1 was
mmmm-wmuuthasm.
before inocilston imte 56 < 1 L Masks each
cotitaining 250 mL of potate dextrese broth (PDE). After sracc
bncubation at 22 “C bor 35 the flisk codrasres wors fiborsd,
and the fltrame (14 L} was extracted with equal wilons of
ErOd to obtain & Nght brown solid (14 g after solven:
=vaparatiin. The cude extract was passed throogh a Sephudes
LH-20 eohumn chrom scography (35 x 25 an) using MeOH/
CH;Cl: = 7525 ai an eluent to chéain & mibature of macralides,
Thie mixure was subjected to mlumn chromatography on
wllica pal (3.5 = 15 cmy step gradient elutien with MeOHS
CHACE. 2.9 to 3 TU). The following fractions wers obt ained
in the order of shatione Frof, reds & {major] and 1, 136
mg Fr-B compounds 2 T fmajor)l and 4, 061 mg: Fr-C,
compounds 3. 5 and 8 133 Fr-A was subjeted t
gtq:.t.u:h: HPLC-using imﬁﬂmm Blovm-

2l HR C s, 5, 40 = 100 oom) wich MeCMHL0 = 0
an shient ot & flow rate of 20 mLfnin o obtain 2 1 mg) and
1 22 mg), Fr-B was trifursted iwics i MedH 5 mL rosm
temnp, 24 1) oo obtaln colorless arywtals of 1 £83 mg), and dhe
idried Mlirat= (354 mg) was subjected o HPLG (M
Hﬂ=5&l[ﬂm7h]dz{+nmﬂ.1mwﬂw:1ﬂlmﬂﬁ-ﬁ-c
was chromsngraphed on silice gel (1.2 x 15cm,
siep gradient ahstion, 100 to 5:05) o obtain & mibmue of §
md & (50 mgh snd 3 (40 mg), § md § were
separ ated by prop HPLC (Me 0 = k80K 5 (25 mg): &
(7.5 mg). Compommnst 3 was further purified by prep HPLC

tyinld, 28 mg.

Hypothem ycin (1). Cojorless prisms (MeOH)Y. mp 170-
172 °C: Jof™s =18 {0050, CHChY UV (MeOH) An (og 5 220
(530, 267 dAD), 308 (8N nm: TR (KBr) vess 3300, 1635,
1845, 1619, 1578, 1254, 1048 cm % M5 (ESI-TOF) miz 401 [M
+ Mal*, 370 [M + H]*, 361, 343, 253, 236 'H and "C NMR
data were identical to those reported in the Iksrature ¥ Anal
C B4, H 5. P90 caled for Oy Herly © H_Z!JEHH ?ﬂﬁ

alomycin A (Z). Colorless arpvtals: 1 =
{d:::]'.:hihi”u+11’1-sﬂﬂ CHCL); LY (MeOH) fog «) 220
(4.50), 266 (@.04), 306 (A T4) mn; [R (KBr) v 3509, 1868,
1645, 1623, 1580, [281, 1044 con ' M5 (EST-TOF) o'z 401 [M
+ Mal® 300 [M + H]® 381, 255, 218 HEMS (BSI-TOF) o'
IM = H]* 3TR 134T (caled for CpHayOy, 3THARES): 'H and 2C
WM data, see Tables | and 2, Anal. C 6046%, H 5 87, caled
hﬂ..mmcﬁglaﬂim = N

Adgi alom yve « Coloriess ;omp B2-84 T
laly —10 (2 027, CHCL) LIV | Loy (log ¢ 220 (4.37),
2606 {.28), 306 (3. 74) nam; IR B veae 303, 1851, 1618, 1576,
1256, 1ME an™), MS ESDTOF) o 38 |M + H]Y, 260, 256;
HREMS (EST-TOF} mfe M + H]* 381, 1548 (caled for O Hes O
3810549 'H and "0 NMR data, see Tables 1 Ind.im' )

i

alomycin C (4). Colorless amorphous solid
IL";.-g'. CHC,):

U (MeOH) L (log <} 218 {445}, 265 (4.14),
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300 (3.82) ymn; TR (KBr) wese 3416, 1048, 1615, 1574, 1318,
1257, 1204, 1160, 1041, 966 cm ' M5 (ESI-TOF) o'z 385 [M
+ H]®, 247, 288, HRMS (ESE-TOF) 'z [M + H|* 3851817
fealed foi CiyHeaOn 385 1800k 'H and MC MME data ses
Tables | wmd 2,

Aigialomycin D (§). Colorless aysals: mp 3-8 "C
el —19 e 024, MeOHE UV (MeOH) Ao Bog <) 238 {4.42),
275 (.05, 314 A T1) nm; 1R (KBr) ves 3338, 1640, 1802, 1315,
1262, 1165, 1013, D68 cen—'; MS (EX) 'z 334 [M]*. 318, 237,
218, 208, 180, 175, 163 HRMS ESITOF) m'z [M &+ H]*
3351488 lended for CyHzs0h, 330, 1484); *H and 150 NMR daza.
s Tables 1 and 2,

E (@). Calarless i solld mp O1-
G (] #T0 (o 028 MaOHE UV | oy (g 6} 2206
(4.51). 268 {.00), 307 (3680 nox TR (KBr) wes 3401, 1646,
1615, 1318, 1260, 1163, 1021, 968cm™" MS (EI) mfe 334 [M]*,
316 237, 216, 189, 1T% HRMS (ES-TOF) m'r (M + H]*
3351498 faled For CuyHpOy 335 1404) 'H and "¢ NME dars,
see Tahles | and 2,

Hydrogenation of 1. Te a solurion of hypat @, 30
mg) I ErOAc (4 mE) war sdded 10% PAC (20 and the
inlatiire wan seirred under far 20 b The suspension
widi flltered by suction, -dhx:ﬁ::u: vt enresmiarateid and
sulyfected to columnp ehecinamgraphy on silica gal MeORHY
CHiCly} 2o obtain dihydrohypethempetn 7 E.'.vl.'mg. B}
Recryscallization from MeOH gove coloriess erystals. Hdro-

d.I.LhIn-H m:m{!ﬂ{ﬁl; B thl.iu-.e spectrat
E NE A m
it yweie IEu:u-_-I to 1. ol

Drituydrah yoim (7). Colorless crystaly mp 175=
177 °C fal™n =16 (e 017, CHCLY UV (MeOH] L (og o) 218
{Ldd), 265 @4 18), 305 (281) mm; IR (KB} v 3404, 1688,
1850, 1618, ¥250, 1150, 1061, 1023 cn~t HRMS -TOF)
fz [+ H|® 3810541 fealed for CyH ey, 3811 TH MR
{CDCH, 00 MHz) & 1198 0H, &, 2-20M), 650 TH, 4 f= 26
Hz H-5), 841 (1H, d, /= 2.5 Hz, H-3), 528 (IH, m, H-107,
452 (1H. bes, HS), A2 {IH, d F= L4 Hz H-1, 4.22 {IH,
bred, =105 He H4Y, 3.81 8H, s,
30, 288 (IH. d J= 8.5 He H-27, 282 (1H, wm, H-Fa),
242 (TH. . H-TH), 2,38 (IH, brs. &'-0H), 216 [IH, 44 I'=
154, 108 He H-3%), 1.890—1.84
(3H, i, = B3 Ha 10%CF), 120 {TH,
H:-¥h); UG NMR (CDCly, 100 MHzZ) 4 2083 {5,
L0, 166.9 (s, O-4), 1651 (s, C-2), 142.0 s, C-6), 1040 (u

GET L C-4%, 610 § C-27, SE3 @ C-1% 555 &g,
'3?:-’513#%5-?'}. 36 . ©-30, 345 . C-0) E0E e, CB), 205 g
1=

Preparation of Acetonddes 10 acud 11, To o solution of
wigialomyein B (% 0.0 mg) n 2.2-devethagpropane (1 mL)
wan added a very small smeurs of o Te OH H:O. Aln-mm
4t room temparaters for 36, samrated ag MNaHOCOy was
nmd extracted with ErOAc. The organic layer was dried owe
Mgy and condsmirated in veoae o obtaln an acstonide
mmixtire (8 and % 7.3 mgh. The cruds scetonide mipies was
dissalved in 2-butanone €,3 mL), Mal 50 400 snd K00 i)
{30 mg) were added, and the mixture was stirred for 3 b, Aftar
standard agueous workup, the crude s wns
rl.lh_ﬁtﬂdtﬁ preparathe reversed-phass HPLE D = 100
MeCMM 0 = 35065, 20 m o chialn i (42
mg; i 22 min} and 11 1Mu::}:lh Iﬁmﬂw '

Acetonkde 10, Colorless amorphous solid TR (KB} v
3488, 1722, 1605, 14B0, 1262, 1161, 1045 an ™", HRMS (ESL-
TOF) miz [M + HI* 435.2032 jpaled for CpbyOw 435.2010%
IH NMR [CDCL, 400 MHz) selected signals, § 452 (1H, dd ./
= 7.1, 7.7 Hey H8), £.18 (TH. bxd J= ca 12 He H-47, 3.84
(IH, m. H-5), L45 (B « scetonids CHy x I "H NMR
{mvet il dy, 400 MHZ) & 658 (TH, & S=22 Hz, H-3, B.37
{IH, 4, 7= 2.2 Hz H-5}, 8.0 {1H, &ddd, f= 157, 64,55 Hz,
H-F}, 574 (IH, dd = 187, 7.4 He H-T), 581 {1H. m, H-1),
d53 (iH dd JF= 7.7, 7.7 He FH-07, .18 {1H, dddd J=11.5,
38, 1.5 Hz, H4%, 384 {IH, 4. F= L6 Hx, H-1'}. 385 (3H, u,
2O My or DT H), A8 BH & J-0CH, or 2-00H5), 378 0H
dd =80, 18 He H-5% 288 OH, m, H2%, 257 (IH, m,
H-%a}, 247 (I, m H-0hj, 228 (1H, ddd, 7= J42, 35 33

\
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Hz H-¥a), 15T (11 dded F= T4D, 116, 88 Hi H-3Ty, | 45
(3H, 5, scotonide), 1.42 (3H, o scemonide), 140 (3H, 4 F=&3
Hs, M CH).

Hﬂnﬂl".ﬂnh*humgimlnﬂd: IR B s
M, 1723, 1606, 1460, 1761, 1160 1043 an~: HRMS (ESI-
TCF) mile [M + H]* 435.2034 {cakdd for CpaHy Oy 435.2010%
"H NMR {CDCLs. 400 MHz) & 630 2H, bes, H-3 and HAL 5.97
(TH, didd F= 180, 85, 8.1 He H-97,. 5.68 {IH, dd. 7= 160,
T2 Hz H-7% 5.41 (1H, m. H-107), 427 (TH, m, H-47, 413 (1H,
id S= 8.5, 7.2 He, H-6), 4,07 (1H, dd. /= 8.6, 5.0 Hz, H-5",
AR (I, 4 7= 1.THe H-17, 381 (34, 5, 2200 H; or 4-DC A,
370 3H, 5, 4-0CH or 20CH,), 287 (1H. m, H-29, 2.88 (1H,
b, -0, 248 (IH, m, H-®al 242 (1H, m H-8%), 202 (1H,
m, H-3af, 1L88 [1H, m, H-3%), 148 (OH, &, scemnbds) 139
[3H, d M= B4 Ha I0-CHy), 137 (3H. 5. accoonids);

Acstonide 12, Coloriess powdar: HRMS [ESI-TOF) m'z [M
& HI® QRITH feaded for CoHppOy 41001706} 'H NMA
(COCL;, 400 MH=) 4 11.76 (1H, s, 2-04, 696 (1H, ddd, J =
6.4, 7.2 7.] Hz, H8), 6.50 (1H, 4, J =28 He H-5), 6.42
(IH. d, /= 2.6 Hz, H-3), 827 (IH, &, /= 184 Hz. H:T), 555
(TH, m, H-107), 4.87 {IH, d J= 6.3 He H-59, 4.54 (1M, ddd,
S= 84, 04, 5.4 He, HA4Y, 434 {IH, d J= 1.6 He H-1), 380
(SH, 2. 4-OCFG), 2.83 (1H, m, H-@a), .66 (1H, m, H-7), 2.91
(IH, m, H-OW), 2,04 (1H, o, F-3e), 180 (1H ddd, 7= 351,
.0, 8.8 Ha, H-3h) 163 (3H. », soetonide), 140 OH. 4 7=
E5 Fie 10-CHy. 138 (3H, &, setonlds),
powaer: HRME [ESE-TOE e (M
+ HI" 4192007 fcaled for CpMyOy 419,1882); 'H NMR
({ODCTy, 400 MHz) & 6.41 (1H, d, =23 He H-3), 630 (IH, 4
J= 23 He, H-5), 8.00 (TH. ddd, F= 18T, 7.3, 4.7 Ha H-F),
571 {IH, dd S= 158 67 He, H-T) 501 (IH, m, H-107, 401
(IH. dd F= 7.5, 7.3 He, H8%, 3.86 (1H. d F= LTHZ H-T,
A81(3H, 5, 2-OCFHR). 3.79 3BH, o, -0CH), 372 (1H, &dd, =
i), 1, &8 He, H-5), 284 (1H, ddd, J=8.0,2.2, 21 Hz H2,
Z4B (TH. m. H-%a). 2.40 (1H, my, H-O%, 237 {IH, m, H-¥a),
LA {IH, m, H-4'a), 1.73 (1H, m, H-4'5, 1,55 (IH, m, H-3,
1.43 {3, », acemnide), 141 (3H, », acetonids), 137 @H, 4 .J
= &3 Ha, 1r-CHy.

Agetortide 1T, Colorless powrder: HREMS (ESI-TOF) s M
+ H|* 1022126 (paled for CppHyOn 40321200 'H NMR
(COCLy, 400 MHz 4 856 (IH, d. 7= LOHx, H-5). 035 {1H. 4,
Sm 1.9 Hz, H-3), 6.26 (IH, d, .= 154 Hz, H-1, 434 (1H,
i, S= 153, 88 4.2 He, H-20 S.7301H, ddd, J= 162, 9.3,
3.5 He H-F). 5.50 [IH, ddel, S= 152, A8 1.8 He H-T), 532
(TH, mi. H-200, 457 OM, dd 7= 8.8, 5.4 Hz H-87, 419 (1H,
daed, = 1008, 5.3, 31 Hz H-5%, 387 (IH « 2-O0MG), 4TE
(3HL v, 4-0CFHE), 251 (TH, m, H-%8), 247 0 H, m, H-0%, 230

H,om, W38}, 210 (11, m, H-4'a), 1.82 (1H, m, H-3%), 1.53

H., m. H-4'bi, 14T (3H, 6. scotonide). 138 M. £ =01
He 10/-0HG), 135 (3H. 5, soetombds).

Aceizrubdes 18, Colorlsss poader: HESMS (ESI-TOF =M
+ HI* 032134 fealed for CoallnOw 402 1205; 'H NMWR
(T Chy, 400 MHz) d 64T (1H, 4 JF= 115 H=, H-1%, 8.38 {1H,
d J=20Hz H-3, 829 (IH, 4 J= 1.8 He, H-5), 5.74 (IH,
dedd, =000, 500, 55 He H-27, 557 OH, ddd, F= I5.4, 9.8,
A9 Hz, H-8), 543 (1H, ddd, = 153, 0.1, 1.0 Hg, H-7}, 5720
(1H, m, H-10%, 440 (IH, dd J= 0.0, 5.8 Hz, H4), 415 (1H,
ddd, = B0 55 &3 Hz HAY, 3.8) (8H, 3, 2-0CH; and
4-0CH) 283 (TH, m, H-¥a), 242 (1H. m. H¥4), 2.33 (1H,
m, H-0'6), 196 (1H, s, -3, 164 (TH, m, H-4'}, 1.55 (1H,
m, H-1T, 143 (3H, & acetenide), 137 (3H. 4. = B3 Hz 10"
CHa), 135 (3H. &, acctonide),

sy off Comnpoursd 18, To a solution of algislomynin
O & 30 mg in pyriding (0.3 mL) was added sicess o
broma berray] chioride (10 mg), snd the ssboyurs wes stirred
af FouE DEmperanie for 2  Alter thee wsal spesus
vk b, the cruede mibimure was subjecisd to preper sthe HPLC
tronenr ped-phase o, MeCNHD = Ble20, then 100:0) ©
obtzin the trieser 18 {8 mg)l. This produce was treated in
o Ha00y (102 m L ydiosane (04 mlVMeOH (0.2 mL) for 6 b
and then coneamtr ated in vaco, Standard squects andd
purFication by cohmmn chromatography on silica ge=l 154}
affer-ded eomrpound 15 (10 aggl. A pertion of 15 (1.0 mgl was
traated with 15 chioride (10 mg) In pyridine
{0L15 ml) for 2 days. The wsual sigusnis workup e suikbes
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CC an sllica gol pave the mived eeer 18 0.5 mg)
Mzaron in Eriae colarkess oypitali; MS (EST
TOF) mi= S5, 847 snd M0 [M -+ Nal* 'H mmm

MHe} 4 6.3 (IH, . F=10Hq 85 2H, 4 f=
i2H, d =84 Hag, 7.7% tzl-Ld.J-a Mz, 7.52
BA Ha, 748 2H, 4 7= 85 Hg, 684 (IH, 4 S
G678 {0H, d J= 22 Hﬂ.mt H.m), 578 (TH, 44,
0.1 Hy, 585 (IH, 44, J = 1548, H.
(1H, 2% TH, b)), 3288 3H,
Hz), 28] (1H, m}, 2.46 (YH, m}, 2
LF2 (IH, m), 147 (TH, m), 1.40 {3H,
Sing k= Crysial X Diffraction
tallographic data: MepOpeBen. MW 24
P2y &= 13017840} A, b= 817720 A, ¢ = 13.700348) A,
B = 104.004{2)°, V= 2188401} &, T= 2, O, = 1 485 glem™
The asymmetric unlt contabed one molecole of 16 and one

= ""'F-—':'
L
w8

wim T
b i

g-!:.
oy
e
g
=4
E“E“” 3
B

E&
1

F = 4o F} were aeed in the least-spuares refnsment o yisld
= Q0EEE and Fy = 0L 1681 . The stomile conedinates heve baen
ted at the Cumbrl Crywallographie Data Corptor
{ Imﬂ}.ﬂthdﬁﬂ:luuhihdmd.mrm
From the Diirecor at Cambridge Crypstaliogr aphic Data Cammrs,
I?Miﬂuﬂh CB2 1EZ UK,

Aas asumy for acthvity agalmat P
fateiparym K wu.}m uskng the protoosl presloos by
roporind® which lollows the l:hmhll rasdiokomge mch-
nique described by Desjardins. " 1Ca represents the conoentra-
ttnﬂ:um—gfﬂi rechr tion of e proweth o ndicated

pran
by the in vitre uptale of PH] - hvpexenihine by P falapares

[zaka at al.

Cytetoxicity of the porified compounds sgainer uman spi-
dermobd carcinoma (HB i), Visnan broasst cancer calls [EEJ
celiaj, and African green mon by kidoey fbroblsss Wero cellib
vere teaied uning the colorimetr o st hed
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P. Konguaeree, C. Samanchart, P. Laowanapiban, S, Wiyakrutta, and V. Meevootisom.
Crystallization and preliminary X-my crystallographic analysis of
D-phenylglycine aminotransferase from Prexdomonas stutzeri ST201.
Adta Crystallographica Section D, 2003, 59(5), 953-954,
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Crystallization and preliminary X-ray
crystallographic analysis of p-phenylglycine
aminotransferase from Pseudomonas stutzeri ST201

p-Fienylgiycoe mminormsfersse (D-FhgAT) oatalyzes the mever
ifble rmmsamimaton of D-phenylglycne 0 Lghnmsie  with

Recmived 13 Sapwmber 70032
Aot 10 ksick 3000

Lot e the ssdnc-groap sxepion Crwial of substates
fres Parudomonas shueger: 0-Phg AT bound 10 the cofactor pyrideoal-

Fophosphate (FLF} we=x obtsined by the hanging-drop wapom-

ififfmston method uiing smwonfum et &1 6

The

cryulali beloag to wpece gronp PR o PR with mii-cell
parmmet=rs & = b = TALSS, ¢ = 147554 A The mymmeme usit
conmhu one mobecule of B-FhgAT and Tus 4 sobvent comtent of
0%, A compleie astive Xomry diffsction dams st was collesed
frome o dingle crpnal a1 100 K w0 & resolution of 23 A

1. Introchaciban

-Phenylghytine aninot s ferme {o-PhgAT),
& vitamin Bedepeadeni squyme, cwmlyzos
the stereoapedfic aminogroup TEmsfer of
ophowydglycmes o Jdeoghiteeste o Fcld
Lghrmmeze by & mvemible ping-pong knstic
mechanmm (Wiyalkrmim & Mesvootlssm, 1997
Eimch o af, IM4) The mmyms roquEmrs
pyridezal phosphate (PLF) s @ cosnzyme and
s anbwitete specSicity for pephenylglycne
and  pShpdronpphenyigheine  Howewer,
mekther 0. mor L-ammotic mor brenss.chamed
ammino wcids ceni be wniBred ss subsnmisa Labng
e “itero-inverting’ fmmeaminsion propeTiy
of p-PhgAT, the smino witregen s be chen-
meilzed directly betwesn D-phenylgivcine ansd
cgheemste, & ceniml moleculs i elhder
plrrogen metabolizm without the need fon
achlitions] smuino-scid moemsses for phenyl-
plydee o glitemare. o-FhgAT, fomed = &
homedmer of maoleculsy meis 92 kDa, hee
been ponfed bom  Presdomoiay  suiren
ST (Wiyskeoerts & Mecvootsom, 1997)
The enryme W most sctive ot alialing g, »ith

emading gene, lkdaied from the plasad
pBFL-ph, wan cloned mwo the expesion
wector pET-ATE st the expressiom ot
BLN{DE3) (Lsowompiben, 1001). From »
BLASTp sexsch (Alischul o al, 1¥7) ming
the deduced aminc-acd ssquence, the 433-
residhie H-PhgAT was Tound to be homalogoee
1o ihe smimocramcierss subgnog I (Mebis o
ab, ¥} o smisotaneferas sobclos [
(Sehmeider o al, 2000), meluting ghimomade-
lscminldekpde smbormemn (GEAAT) md
omithine  sminotramfemss  (OAT)  with
eeguenes idemiiny of 22 A0 snd 3%, meapec-
ety Momhly, PhgAT st sgqusss

homokygy W p-ammo-sch] EmimetaefErs
(DWAT, Baving & iegquence identity of anly
165%

In general, ihe EmioE-groip Semdes TEdce
tos caralyred by aminotrensfrreey is highly
sierep-comrrved (Ao of &, 1995 Peisach
o al, 1998 and teere b lre fnformefios
reganiing tronaminetion resvione b
two amno acide which have opposits config-
uration (ven des Twesl of o, 1988, 1088).
Therefore, we have mitmed » cysBogmaphic
imestigniion of the meresspecife reaction
mischanbm, 5 well as af the sshattate spectfl-
oty of the o=-FiagAT emryme.

2. Experimenial
BV, Crepreaperwssien il pariBicnfon

pEFL armmisrmed £ coll BLA{HETY ol
were grown in LB medium with S0mg) °
sgeieillis b 308 K. When (s tultrs seached
= phsorbance af $00mm of 10 FTG was
sdded 1o 04 mA and the calitre wm firthes
imcbared for 35 The celle wers hareesred by
remirifugetion, resuspended w50 mM phos-
pazie tuffer pH 7.0 withi 1 mM FLF dnd 1 mbd
FPMSEF amd sbeequantly dhrupted by o soad-
catar The protels wee pistied by aenonhom
mulfats pedpitacion st 25 43% e,
followsd by doomawgraphy oo & phemyls
sgmrowe CL-AB cohmmn med & DEAE snion-
sEchamgs  colama, The combined sctive
fractioms were deaslied and concemtrsied 1o
shoot W mgml ' mmg 0 Cesmicon Plus-20
uitrafifteation membrane (Amicon, Bewverly,
MA, TESA)

. Cryetalliration and X.ray dala
colleciban

fnitial erpollizstics cmfifiome  wers
chiinsl namg the vapoar-difimion whnbgm

Acts Crpst 00T} D89, 953-954

Kongrasee &L &/
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Figuars 1
Fhomgraph & & iecombsean T erigens
ﬁﬂlhu:mmr;; H.h].ﬂ'r:::r:l“h 1Y =

im # M-well tssise-cultiire plate i 2777 nd
K. In sasch drop, 20 of 10 mgmi™
p-PhgAl sohutlon in 10mM Tris pi 7.8
LI M, 1 md EDTA ws mized with
an equal vwolime of Teservolr salation
Promising conditions were dacoversd usimg
[R50k, apad pH-streaning goids at 277 K
and wers further oplimised with nespec
i pH and presgiitmint conceniraiion. The
ophimal comditin was fond to conent of
20 mM  phosphiaie buller pH 42 and
26-2P, smimpased | WHL S0, These rhome
bohedral crystals typically grew 02 = 02
= ELL men watlikd o Bew weiks (Rg L

3. Data collectins

A 23 A resolution dars st Trom n-Phg AT
im complex wiihi PLP waa collectsd ol the
Matannl Syachrotron Light Sannes [WELS)
at  Hrookhaven Nationdl Laboestary an
beamline M8C A dingle crypal (0] = 01 =
0.1 mm), cryopeotocied by o 60 s soak w8

reservoir . soluloe omtaming 35%
(NH 80, 200 mM phosphats buffer pH
Mﬂmﬂ]mﬂ,mlﬂ-l'mnlh
CTYOERIG Nitiogen sineam ming &
mmmm&mehm
with umil-cell perametess o = b = 15155,
cm ABSSA &= 8 =00 ¥ = L3P The
tuflecting dats wers collected on ou ADSC
q"unn-q OCD  deiector using  X-ray

adiiation {4 = 09795 A) with & crysabin
detecior datance of Hmm and & 05
cillation angls pac imngs, wiih i epesiine
time off & i lor sach image snd & Batsl of 36
framen (Fig 3} The &Hction duts wers
mingrared, wabed and  redeved  with
MOSFLM wnd SCALA from ik OCP4
progroun sl {Coflaborsiive  Compuis-
ilonsl Projest, Wumber 4, [994) (Table 1)
Thir Laue symemstry and symematic absances
showed o clexr throsfeld screw axis, eati.
Fying the swos pronkp s sltber P320 o
Fi2l, The dam set was P9UE% complubs,
withi i sexling K., of LOES for 27 08 unigue
reflectiang i the romliston nnge 20.0-23 4
TThbie 2} Altbough o-PhgAT eiml & &
dirnethe proisin In solufom, thess s ane
modocubs of o-FhgAT in the ssymmeiric
mnit. This revesled thinl In the orysialime
vule each monomer of e disere earmme
ndopés & wimilnr conformation, nniike the
aymemetre  dimeric eryetal Struchives of
ghutnoime: | sensaldetryde T EE
(Hemmig o ai, 1997 and penithine amino-
trumslernee (Shen o ol | 998), Assimang one
mumomer of 810 k3n p-PhgAT m the
mEymunetnic uni, the  caleubsted wolums
par Unil mees, Vy, (Mothess 10S)
246 A' Da™', corresponding to u sobven

cotihol afl S00%:

Preliminary  phases  for
0Pl AT laves been obinined by
o mekelar-replasement  lech-
mique waing & moadified OSA-AT
arociure. A il deseription of

The auikersy wish po hask the
Thailand Hesessel Fund fior
financial meppert (LSA19/2544).
Wi schorwiedge the use of the
MAC heamiime &0 the Mations]
Synchrotron  Lighi  Sauses
{Brookhavens, UIEA] Dr Herben
E Kiel (Brisinl-byar Squibh)
for his sssStisees ddasing the
dutn collection snd Professos

Takls 1
Une-omi] papEmiess whal delscollo=bm o
Py m P35
Ul enll pasmmsnsess 1A} ey
= 504
l.-lh:u-hh on-21
Tisrrpts abwn Bli ]
Wernirngih (4] nFm
Tininh Mo of refestios e
B of wigue pelscicns Tom
1ais srmpletenas LR ]
L fr
Amerge Bl T
Bl
o ol vdmoules m @PTCOBEIEE a0 D
¥y (A D" 24k
BaFram canient (%) § T ]
Tabis 3

ol e

A1 L .
B Ty LA ] [Fit 1]
bN L] 134 &l [IF- 4]
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5] foa ! ] g ] kg
= Tddd i (1T ]
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Figure i L : Blsiectmal 29, 398390
A typnl 8% oecllation Xy difmcting ptiees of @ e-prapay | WUESm N Lipsormib for eritiesl | wipskoun, £ & Meswooisos, ¥ (1997 J
rytal s C5 @ sspported by & Biomcheal B8 153301
954 Worgraeres 6 4l ¢ O-Phenylghcine aminorarsfeses Acis Gl (20000 D99, #51-954




Appendix IV

Repnint

P. Kongsaeree, S. Prabpai, N. Sriubolmas, C. Vongvein, S. Wiyakrutta,
Antimalarial Dihydroisocoumaring P‘mdu:ﬁl by Geotrichum sp.,
an Endophytic fungus of Crasreasphalum crepidioides,
Journal of Natwral Produets, 2003, 66(5), 709-711.
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Antimalarial Dihydroisocoumarins Produced by Geotrichum sp., an Endophytic
Fungus of Crassocephalum crepidioides

Fala Kongsaeree,” Samran Prabpai.” Nongluksna Sei 3 v L
Euthw Esu.-! abpa ngiuksna Sriubolmes,! Chaniks Vongvein ! and

Dwpartrment of Chaisiry

Facalved Dscambar & 2000

Thres movel
activitles hove been bolated by
50, , milectsd from Cr.

dilyydmotsocumarin dertvachves (1-3) with antimalarial, sntiubermulons. and antifingal
ded fractionation fmm an
Structuras were estabi

{rentrishiam
as T—b.m&mrtnr

3 Hy-pont- 1 1 -anylisochroman- 1 -ons (1), T-but-15-wmmvl-6,8-di hyd roory. 2(8)-pent- 1 1-smylisochroman-1 one

2, and 7-buoy-6 8-dihydrooey- 3(8 -pennyiisochroman- 1 -one

Approzimataly & quarter of all lknown bio active
nanral products have been obtained frem fungl, whose
members are estimated o be around 1.5 milllon. ** Endo-
phytic fungd residing in the intercellular spaces of vasoular
plants are belleved m be a fruitful source of bislogically
active secondary metabolites, however, they are relatively
unsxplored chermbcally, +#

Inour search for bisactive mmpounnds frem microongan-
lama, the crude extract of Covtrichum sp. (Endomgoets
ceas}, an endophytic fungds isolated from Crassompbefum
crepictioides 5, Moore (Compositas}, was found to be active
bygalnst Fiasmoction falciparom (K1, bt -drug-resistans
strain) with an ICsy value of 0.63 sg/ml and ngains
Candida albicans with an [Cx of 10.10 yg'ml. Bissssay
gubded fractionation by Sephades LH-20 and reversed-
phase HPLE resulted In the tsolation of three new dily-
droisscoumaring (1= 3)

The cade EtDAc extract of fungal culturs broth was
pacsed theough & Sephadex-LH20 colimn &nd was further
puifilfied by reversad phase HPLC o obinin pure oom-

" Cofrsspouditgg sulhed Tel  #08-T05-5180 Fax 48822438332
E.muili acpis@mabidnl o th

! Dwpartamenl &f Chasttry, Mabided Lissvar 4

! Dupartmand of Micobiolagy, Chulslesgiam Universicy:

¥ Dwpartmant of Micobinlagy, Mikidsl Daivenisy

10102 i pp0@dsseE CCC: 32500 & 2007 Amedican Chamical Sotie
Publighed on Wik 04/23¢

Ui spectmacmpic dara

pounds, 1-3 Compound | was lsolared 2z & wioriess solid,
and ity moksoular formuile was determined by scourate
mass measumnment (ESITOFMS as CpHpDy In the 1H
MMR spctruim, ths lons aromatic protan atd 6,22 revealad
& pentasbsituted ammatc ring. while the sharp singist
signal af 4 11.42 indicated the presence of an infranmieos-
lwr hydmogen bond of & phenalic hydogen & & earbomyl
group. ''C and DEPT NMR specoa revealed rem mathyl,
six muthylene, four mathine, and six quaternary carboos.
The C carbomyl earbon signal &t & 170.5 indicated the
presance of & lectons molaty whose corbomy carbon was
attnched © the sromatic ring at C-8a (3 138.2) and the
|actnne axygen was connectsd to the C-3 mathing carbon
{4 TR 3). Comrelathons of the medrylene protons H-4, 4 2.84)
i H-3 (3 453 and the aromatie prown (H-5) © tha C-4
methylene carbon (3 I29), respectively, in the COSY and
HMEBL sxperimants supported & dihydrotsocoumarin shel-
&mn, The COSY spectrum slso revealsd tha pressnce of &
butyl group and & franspemeny group. The position of
the butyl group was established o be at C-7 by the HMBC
cofrelations of H-14 (4 265) o 7 4 [14.8) and m 1o
other ammatic carbons, with a hydmxyl group, st C6 (3
160.1) mnd C-8 {5 162.2), respactively, A correlation of H-3
m HE (@ 1L.84) in the COSY spectra as wall ;s HMBC
orrelations of H-8 to C-3 and C-4 conclusively placed the
pentay] group at C-3 in the molecale. The dooblet signn)
of the C-13 methyl group monfirmed the position of the
LC-11-C-12 olefinic bond of the pentenyl molery. The
absolute configuration af C-3 wos concluded m be & dus
to the fact that the drmlar dichroie speetrumal § s howed
& negative Cotmon effect ascribed o the K b
at ZT4 nm 5% O the basis of the sbove oheervations, the
sructure of 1 was established as 3-(R)-T-butyl-6,8-dihy-
droy-3-pant-1 L-enpdisoctroman- 1 -one.

Compourd 2 had & moléclar Sromla of CuHeDy 6
determined by ESTTOFMS. "C and 'H NMR speetra of 2
were very similar @ iboss of 1 exopt for the marked
differvnces in chamical shift values corresponding to C-15
and C-16 In the NME spactra af 2, v methy'lens sipnals
Bf C-15 and C-18 wers missing, and two sdditional olafinic
promas (S 156 Hi) were psaigned to be at H-15 and
H-16. Alorg with the doubler signal of the msthyl
B C-17 and the COSY peak between H-17 and H-16, the
HNME data lad to che onclusion that 2 was 7-but-1 5-emyl-

&0 Amerscan Sockaty of Phacmeeognomy
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Table 1. *H und *C NMRE Daia () for Compounds 7, 2, and 3

i D g
i | 3
ke 'H LL - H ug TH L

| ImE - ima T4
3 i853m WS 154m TS B a2
4 2B m ZA 18 m 28 28lm e
[T 1383 - 1 I3B3
B Bilks 1080 Hddw [GBd @.08s losa
-] 184.1 1} B LEBE
! 148 LiL5s LA
] 1822 1817 Le2.2
B 1018 N+ B (R
a 184 m M5 &5 HMS (Mm M7
Hil 233 m T idlbrm afd |0 m 3
] SAS(I5D 1205 SAT(I5D 1M5 | &m s
12 S5O0 1384 FAT(ED 1284 14l m el |
i EBBA ) ITH LATAmY ITE 0BEe(T3) MO
] ABST[TE 223 243dEZ) 35T ENL(TE 23
5] I Bk m A FAINEE 1ME IZim iR
L ldlga(M 25 SAS(NE 1377 189m 248
17 DHI LT 4D

085t 140 172A[E) TR
L 1142 | 1.56 4

*Craupling constants in parenthesss
Table 1. Bioactwvities of Compuunds |, 2, and 3

11AT &

aivbirmalarial® ants-TEY mfiki I#
sampound (0w sgiml) [H[C.,l!;hnl.r ﬁl:.q.b:ﬁ:}_
1 4.7 75 12
| innckwa 50 inacie
3 P8 Ntz iz
¥ Plasrodium falciparion K1 fmul U -t -resistant. straan)

¥ Myrobecterium fuebererdasy HITEs ¥ Candids alvean

&, #-dimdoay-3-pent- | | -snyiisochmman-1 one. The stmc
ture of 2 was confirmed by the HMBC comrelatiom batwasn
thve doulelet H-14 03 3,43, 55,24 Hi) o the armmatic carban
at C-T {8 111.5) and the olefinic carbons C-15 and C-16.

Thwe molecular formuln of 3 was determined as CHy, 0,
From ESTTOFMS data 'H and '%C NMR data of 3 wers
anabogeus o those of 1 except that two additionsl meth
Vimne corbomns replaced those of the olefin signals. The
COSY spectrum betwean Hy-13 and H-12 and betwean H;-9
and H-3, H-10 confirmed the positon of the pentyl side
chaln af C-3 and thus led o the ssstgrmment of 7-butyl
fi B-dlihyrrdroay- 3-pentylisochroman- 1 -one for compound 3.

The configurations of dihydrmoissoumaring 2 and 3 st
C-3were established by comparison of their optical rotation
vahies with that of 1. Optical rotations measured By the
three compounds wors all negatve. Henee, the onflpira
tons of 1-3 af C-5 were all proposed o be R

The erude ErQAc exrracts slowed activity against F.
falciparum K-1 & wall o the fungus C afbicans and
ahownd mosdecats sgainst AMywobacwrium ouber-
cufosis The notviries of the purifisd indhvidual dilydmiso.
courparin (1—3) against the test organisos wars aompiled
in Table 2

Exparim enial Seciion

Gereral Experimental Procedures., Meliing poiots wee
deparmined gaing an Electrothermal melting point sppar stus
ard wers uncorrected. The 'H NME {300 MH2) and *C NME
(75 MHz spectrs wers talen ai the Central Instriswerial
Facility of Mahidol Linheraity on a Bruker DPX300 spactrom-
eter, with TMS ifw D ppm) and CDCh e 77.0 ppml & Edermal
references, respectively. HPLC was canied oo en an HEL100
gysimam ushig & Merck L cobmn (5 g, 48 «
250 mum) with LY derection st 215 non. Optcal rotstions wem
miraslired with a JASCO J-B10 specoropolarimeter, TR spacirs
wete recofded om an FT-IR syweemm 2000 (Perkin-Elsver)

spectrometer. TLE was parformed on allics gel Uy, pleoes

Fiten

(Merck). ESTTOFMS. data wers recarded on s Miramass LOT
Onay Hpeatyodneier

Fungal Isolation. Fresh stems of Crassocaphalum crapids
fofcex 5. Moore were tollected from apparently healthy planis
i the forest ares of Songhiils Province, Southern Thsiland,
Thee sbemms were washoed &y rusmdng HeO snd soarfsee seerilized
by succossive seaking in T0% EcOH for | min and sodim
hypochiorics solution $.25%) for 5 min and then cinsed ovics
writh water. Aseptically. the stem rods wers cut open sand # x
5 mm' pleces of mmternal tsses were excised and placed on
agar i Petrl plates. Afror ncubation s 25 °C, mdbvidual
biyphal tips of the emerging fungl wers remeved mnd placed
o potato destrose agar (PDA). During the Firss fws weels of
h'uruhld for, the ouliures wers pu-ludlniily che sl for pariey
and sscomssbvely suboaliveed by hypha thqingmﬂum:nﬁl
pure culiures. were obtamed. A fungal lsolace, 7, grew an
POA o a white flementous fungis ooy and produced

arthocomnidis upen mstratben: The tomoomie fdent il st b
ﬂ'ﬂﬂ!?llﬁlﬂﬂ:‘n‘m;ﬂm based on fungal
m foqy s anaty=h of the ONA sequence of the ribosomal

pere regin. Primers NS5 and 1TS54 wers psed o
mmplEfiod the TTS1=585-ITS2 rogon (rom ool DNA ex-
tractod from Cerel. 'S8 The srmplified DNNA was purfisd and
disectly subjectad to sequencing resctions waing primers 1752,
TTS3, ITS4, and TTS5. BLAST wm ueed to search for similar
soquences i the GenBanh. DHA ; amalymed by
CLUSTALW and PAUP phylogenstic analysis amid,
Mdlhuﬂw:?m-ﬁ-‘;lmwﬂs:’m
Ereogrichum. The DMA sequenes of 1TTS]-5.85—1T52 of Ceral
Fens bms avdmited to GenBank (Accession Mumbee AFIB1867).
A b ure of the Lsatrichiurs sp. Coe T has bedn depoaibed
st the BIOTEC Culturs Collect ion under the des ignation BOC
SR,

Bioasiay Procedurss. In vitro amtimalarial activity was
wvaliisted against the parasioe F. falcjparum 1, mulrl-drog-
resistans srain), which wes orhered contincosly scoor dinyg
Tt aveibond of Trager s Jersen. = Quantit v sses smant
of arstimalarial scthaty B viiro wm determined by means of
it frilcrocabbure radiolsotopss techr e based on the meethod
described by Desjarding o al ! An 105 value of 0.16 ggiml
(031 @M) was chaarved for the standard sample, chiorogu e
diphuspkiate, in the same et vpsiem, The mbifusgel sty
wak assesasd againit O, alldcans, employing the colarimvesric
method ' In our vyskem, the 10 value of the standard drug
amphotericin B, was 0.0 gg'ml. Growth inhibior sctivity

Mfyrobactariury tubarcoton s H3T Ra strain was deter-

irniryg ehe Mizooplats Alsm ar Bloe Acsay (MARA) ® The

MIC vadues of the standord drugs fsoniazid snd kansm yein
sulfate wre 0050 and 2.5 gg -l respectively, in our system

Exirsction and Dsoletbon. Gsorraim sp. was grows on
& POA plate as an nocubum for 7 days at 25 °C. St plecss of
5 o 5 mm Blocks of the well-grown coliure wers inoculaced
i 200 mi of malt Crapek broch in 8 1 L Erisseoeyer flask
The fungus was by selll cubture gt 25 °C for 21 dagm,
Furigal cuiltiines !lﬂumﬂwhmmhnﬂ

¥ outreeredl twlos winl sguasl wmimes of ErDAe
Evaporation of o gank exiracs n vamo sfforded 2,33 g of an
oily orange-red residos, The orude sutract was rediseo Fred In
methars], loaded inog & Sephsdes LH-20 column (3 = 38 cm),
i elited by mn lsocraric syt of MelOH. The sluats was
colleered i 15 ml fractions and combilmed to nipe: frsct o
o e basis of thelr TLOC praliles. O the basls of boactivicy
data, twe fractions (6 and T were sulsequontly purifled on &
4G = 250 muin Merek LiChrogpher-Cy columnn with & gradient
of MeON—HpCL 505000 T30 & the mohile plsse with & flow
mate of L0 mlimin o yield conpeund 1 (37 mg. 620 min),
cl.;fmndi (8 mg, & 15 minh, and comapeund 3 (Bmg, & 17
e

- Bty 16 S-dill vy dbrosy -3 8 -penit- 1 ey lisochroman-§
awye (1) colorbess solid (CHOl): mp 1 58-180 *C; o) 2837
o025, MeOHk CD o342 x 107 M, MeDH) Ad fmn) 0 (291.3),
—TES ET3) O (25E8, 1Al 2405k 0 Q4ET; UV MMeOH)
A flog <) 220 §.5), 274 {4.2) rm; IR 4y (KEr) 3185, 7960,




Mpems

1618, 1500, 1446 1387, 1125 am~; 'H and B0 NMR dais, see
Tﬂ%ﬂ.ﬂ:ﬂmm’rmlm Hl+]‘-l]"i:-lhdhi‘-uﬂnﬂ|.
308, 1735),

T-Buail -3 S-emnyl-8 e 1 sy lisodben-
-1 o (E): coborbess solid s g 13140
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