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1.0 Introduction and showed the doubly charged molecular iom&t766.4563

. . . . . [M+2H]2+ in the HRESIMS spectrum corresponding to the
Marine invertebrate derived cyclic peptides cortirto attract molecular formula GHi,N:1gOs (A +2.5 ppm). Extensive
considerable attention due to their strong antieaand antiviral analysis of 2D NMR data of COSY, Edited-HSQC
activities™ For example aplidine (dehydrodidemnim B) derived HSQCTOCSY, HMBC and by comparison of chemical shift
from the ascidiamplidium albicansis currently in clinical trials ik those of éallipeltin Arevealed one residue each of alanine
phase Il for multiple myeloma and in phase Il Igifor T-cell (Ala), B-methoxytyrosine §-MeOTyr), 3,4-dimethylglutamine
lymphomas’ A group of related sponge derived cyclic peptides(3 4-diMeGlIn), N-methylglutamine (NMeGIn), leucingeu)
such as the callipeltifgrom Latrunculiasp. the neamphamides ar;‘,jinine (Aré) threonine  (Thr) 4-amino,-7-guanhﬂ+'ﬁ 3
from Neamphius huxleyhomophyminesfrom Homophymiasp., dihydroxy hept’anoic acid (AGDHE) and 3-hydroxy-’z4
papuamides and theopapuamiddsom Theonella mirabilisand trimethylheptanoic acid (TMHEA). There was howevene
T. swinhoerespectively, contai_n unusual nor_l-proteinoge_nicl:smi amino acid that that was different from componesftknown
such as (28,35,4R_)-3,4-d|methylglutamlne (3’4'd'W'G callipeltins. This was the amino acid homoprolinklpy).
(2S,3R)B-methoxytyrosine [FOMeTyr), (2R,3R,4S)-4-amino- |qeniification  of homoproline was carried out using
7-guanidino-2,3-dinydroxyheptanoic acid (AGDHA) and HSQCTOCSY correlations between thecarbon at 51.8 ppm
(2R,3R,4R)-3-hydroxy-2,4,6-trimethylheptanoic agidTMHA) and the methylene protons at 2.13/1.58, 1.66/1.%%/1.47 and
suggesting a common biosynthetic origin. 3.78/2.82 ppm respectively indicating that the oagb and
associated protons were part of the same spin rsysiée
deshielded methylene group &t 3.78/2.82 ppm and. 43.2
ppm suggest that this carbon is attached to agdtratom to
form a ring thus accounting for the correct nhumbérdouble
bond equivalents in the molecule. Even though hoolog has
been reported here for the callipeltins for thstfiime it has been
known to be part of the structurally related neaampiule®
homophymin&and papuamidé.

A sponge collected from a reef in the central pmogi of the
Solomon Islands in 2006 was identified Asteropussp. A
methanolic extract of this sponge showed strongbitibn
against amphotericin B resistant (ATCC90873) antH wype
Candida albican§ATCC32354). A bioassay-guided isolation of
this extract resulted in the isolation of cyclidlipeeltins N and O
as the main components. Also isolated in smallantjties were
their linear forms named callipeltin P and Q resipety.

o o ) The sequence of amino acids in callipeltin ) \as determined
The effects of _calllpeltln N — Q oim vitro survival of human by HMBC correlations (Figure 1). It was consistevith those
cancer cell lines A2058 (melanoma), HT-29 (colakct foyng in callipelin A with the exception of N-methylalanine

adenocarcinoma) and MCF-7 (breast adenocarcin@sayell as  \hich has been replaced by homoproline in the &tracof
the non-malignant human fibroblast cell line MRCviere callipeltin N ().

evaluated.

The absolute stereochemistry af-alanine, p-arginine, b-
2.0 Results and Discussion threonine,L-homoproline and.-leucine in callipeltin N {) was
determined by complete acid hydrolysis dfand Marfey's
derivatisation of the resulting amino acids usinfjubro-2,4-
dinitrophenyl-5-L-leucinamide (FDLAJ and the comparison of
the LCMS data of the derivatives bfwith the FDLA derivatives
of corresponding standards. The configurationsiefremaining

The frozen sponge sample was thawed and extradiets with
MeOH followed by dichloromethane. The combined erud
extract (4.2 g) was partitioned using a modified plan
method*followed by reversed phase HPLC to yield callipiti
N-Q. Callipeltin N () was obtained as a white amorphous solid
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R=H Callipeltin O (2) R=H Callipeltin Q (4)

stereocentres have not been determined and ameessa be the  Of callipeltin N except for the presence of 3-méghytamine
same as in callipeltin A based on similaritiestdéfand**c NMR  replacing 3,4-dimethylglutamine in callipeltin i) ((Figure 2).

chemical shifts. The stereochemistry of the amino acids was detemin beo-

Callipeltin O @) was obtained as a white amorphous solid andtlaninep-arginine,L.-homoprolinep-threonine, and-leucine by

showed the doubly charged molecular ion raz 759.4392  Marfey's method? The configurations of the remaining
[M+2H]>* (A +1.7 ppm) in the HRESIMS spectrum stereocentres of callipeltin O have not been detedhand all

except 3-MeGIn are assumed to be the same aslipettih A

corresponding to the molecular formul N,50,0 The
P 9 Bosl115N160z0 based on similarities dfC NMR chemical shifts.

primary structure of callipeltin O 2] was determined by
extensive analysis of 2D NMR data and was condistéh that
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Table 1.'H and**C NMR data (CROD) for compoundg, 2, 3 and4

aa/C-pos 1 aa/position 2 C-pos 3 C-pos 4
3 5 [ 5 3C 3 3 3¢

HPr HPr HPr HPr

a 5.25d (4.5) 51.8 a 5.24d (5.7) 519 «a 5.27 ovl. 522 «a 5.29 ovl. 52.2
2.13 bm, 1.58 2.13d (13.4), 1.58 2.34d (13.8), 2.33d (13.8), 1.67

B ovl. 251 B ovl. 25.1 B 1.67 ovl. 26.2 B ovl. 26.4
1.66 ovl., 1.50 1.77 ovl,, 1.43d 1.76 ovl,, 1.44 d

Y ovl. 199 vy 1.67 ovl., 1.46 ovl. 199 vy (4.0) 205 y (4.0) 20.6
1.64 ovl., 1.47 1.74 ovl, 1.53 d 1.72 ovl,, 1.53 d

5 d8.1) 249 & 1.65 ovl., 1.46 ovl. 249 & (12.8) 248 & (12.8) 24.8
3.78d (12.9), 3.81d (12.2), 2.87 4.12 ovl., 3.27

€ 2.82m 432 ¢ m 43.3 € ovl. 43.7 ¢ 4.11 ovl., 3.26 ovl. 43.8

CcO 169.7 CO 169.7 COOCH 1723 COOH 172.2

p-MeOTyr B-MeOTyr B-MeOTyr B-MeOTyr

a 4.95d (9.3) 518 a 4.99d (9.5) 518 «a 5.27 ovl. 524 «a 5.29 ovl. 525

B 4.48d (9.4) 82.7 B 4.48 d (9.4) 827 B 4.33 ovl. 83.7 B 4.33 ovl. 83.7

C4 1281 C4 128.1 C4 128 C4 127.9

C5/C9 7.21d (8.4) 1295 C5/C9 7.22d (8.3) 129.5 5/09 7.21d (8.4) 129.1 C5/C9 7.20d (8.4) 129.1

C6/C8 6.76 d (8.3) 114.7 C6/C8 6.78 d (8.5) 114.5 6/G8 6.80d (8.2) 1148 C6/C8 6.79d (8.2) 114.8

Cc7 1572 C7 157.2 Cc7 1575 C7 158.0

OH n.a. OH n.a. OH n.a. OH n.a.

OMe 3.13s 55,57 OMe 3.13s 55.6 OMe 3.17s 55@Me 3.17s 55.7

CONH 8.37.d (10.0) 169.7 CONH 8.33d (10.1) 170.0 ONH 7.63d (9.8) 170.6 CONH 7.63d (9.8) 170.6

N-

N-MeGIn N-MeGIn N-MeGIn MeGlIn
4.81dd (9.4,

a 6.1) 551 « 4.80 dd (8.9, 6.5) 553 « 4.94m 559 « 4.93 m 55.9
1.58m, 1.46d 1.94 ovl,, 1.69

B (7.3) 239 B 1.59 ovl., 1.51 ovl. 240 B ovl. 233 B 1.92 ovl., 1.70 ovl. 233
1.81o0vl, 1.63

¥ ovl. 309 vy 1.80 ovl., 1.63 ovl. 310 vy 1.98 m 31 vy 1.97m 31.1

NMes; 297s 29.2 NMe 298s 29.3 NMe 2.82s 29.7 NMe 281s 29.9

CONH n.a. 169.8 CONH n.a. 169.9 CONH n.a. 169.2 EON n.a. 169.2

CONH, n.a. 175.9 CONH n.a. 175.9 CONH n.a. 176.1 CONH n.a. 176.2

Leu Leu Leu Leu

o 459 m 495 «a 4.60 m 494 o 4.73d (9.6) 485 « 4.72d (9.6) 48.7
1.72 ovl, 1.29 1.750vl, 1.29d 1.70 ovl, 1.44d 1.69ovl, 1.43d

B d (6.7) 385 B (6.6) 385 B (7.4) 392 B (7.4) 39.2

Y 1.72 ovl. 247 v 1.73 ovl. 247 ¢ 1.69 ovl. 245 y 1.69 ovl. 24.6

Me-3 0.94d (6.7) 222 Meé- 0.95d (6.5) 22.2 Mé- 0.96 d (6.6) 224  Mé- 0.96d (6.7) 223

Me-g 0.90d (6.4) 199 Me- 0.91d (6.4) 19.9 Me- 0.94d (6.4) 20.1 Me- 0.93d (6.5) 20.2

CONH 7.28d (7.6) 173.3 CONH 7.28d (7.8) 173.3 GON 8.00d (8.4) 1741 CONH 8.00d (7.8) 174.2

Arg Arg Arg Arg

a 4.36 ovl. 519 «a 4.35 ovl. 520 «a 4.37d (4.8) 52.7 « 4.37d (4.8) 52.7
1.91m, 1.63 1.93 ovl, 1.71

B ovl. 268 B 1.94 m, 1.65 ovl. 268 B ovl. 28 B 1.93 ovl,, 1.65 ovl. 28.1

¥ 1.63 ovl 249 vy 1.58 ovl. 248 vy 1.72 ovl. 25 vy 1.69 ovl. 25.0

3 3.14 ovl. 406 & 3.15 ovl. 406 & 3.20 ovl. 404 3§ 3.2 ovl. 40.4

Guan 7.321(5.7) 157.2  Guan 7.311(5.8) 157.1 rGua 7.43 ovl. 157.2  Guan 7.43 ovl. 157.2

CONH 7.76 ovl. 1726 CONH 7.84d (8.4) 1725 CONH .228d (7.2) 1724 CONH 8.23d (7.4) 172.3

Thr-1 Thr-1 Thr-1 Thr-1

o 3.90 ovl. 623 a 3.94 ovl. 62.2 « 4.24d (6.4) 59.8 « 4.23d (6.5) 59.8

B 4.31 ovl. 655 B 4.29 ovl. 656 B 4.09d (7.4) 67.1 B 4.09d (7.4) 67.1

Y 1.27d (6.2) 188 y 1.28d (6.7) 189 vy 1.31d (5.9) 191 y 1.31d (5.1) 19.2

OH n.a. OH n.a. OH n.a. OH n.a.

CONH 8.32 bs 170.6  CONH 8.21d (4.4 170.7 CONH 28177.2) 171.3 CONH 8.23d (7.4) 171.5




Table 1(continued)

aa/C-pos 1 aa/position 2 C-pos C-pos
3 5P 3 3 3° 3! 3 3!
Thr-2 Thr-2 Thr-2 Thr-2
o 5.41m 552 « 5.36 d (8.9) 553 « 4.38d (6.3) 59 a 4.38d (6.3) 59.1
i 557m 709 B 558 m 708 B 4.13 ovl. 67 B 4.13 ovl. 67.1
Y 1.2 ovl. 138 vy 1.22.d (4.3) 133 vy 1.27.d (6.4) 19 vy 1.27.d (6.4) 19.0
CONH 8.84d (9.9) 171.8 CONH 8.76 d (9.7) 1716 CGON n.a. 171.7 CONH n.a.
3,4-diMeGlIn 3-MeGIn 3,4-diMeGIn al\‘/I_eGIn
o 4.18d(9.7) 576 o 4.22m 59.3 « 4.44d (4.3) 55.6 « 4.44d (4.3) 57.3
B 2.39m 364 B 2.59 ovl. 319 B 2.23m 382 B 2.55m 32.9
B-Me 1.21 ovl. 14.1 p-Me 1.21d (4.5) 16.2 B-Me 1.03d (7.2) 12.4 B-Me 1.06 d (6.9) 15.9
2.52 dd (14.4, 2.40 dd (14.4,
Y 275m 419 vy 5.4) 388 vy 2.67 ovl 406 vy 5.8) 38.1
2.31dd (14.4,
7.4) 220m
y-Me 1.27.d (6.7) 13.2 n.a. y-Me 1.20d (7.3) 144 na.
CONH, n.a. 179.4  CONH n.a. 176.2 CONH 1786 CONH 8.36 s 176.1
CONH 9.36d (3.0) 172.3 CONH 8.81d (5.7) 172.1 GON 8.66 d (8.2) 172.1 CONH n.a. 171.9
AGDHE AGDHE AGDHE AGDHE
o 3.91dovl. 71.2 « 3.93 ovl. 713 « 4.00d (7.7) 715 «a 4.00d (7.4) 715
3.61 dd (9.0, 3.62 dd (8.6, 3.72 dd (7.5,
i 1.8) 739 B 2.0) 737 B 2.9) 74 B 3.71d (7.5) 74.0
y 4.17 ovl. 495 y 4.18m 495 y 4.16 ovl. 495 v 4.15 ovl. 49.6
1.71ovl, 1.57 1.70 ovl.,, 1.58
3 ovl. 285 & ovl. 285 % 1.66 ovl. 283 3 1.65 ovl. 28.3
€ 1.58 ovl. 252 ¢ 1.59 ovl. 251 ¢ 1.63 ovl. 251 ¢ 1.63 ovl. 25.0
¢ 3.20 ovl. 40.8 ¢ 3.19 ovl 40.8 ¢ 3.20 ovl. 406 ¢ 3.20 ovl. 40.8
y-NH 7.74 ovl. y-NH 7.68d (9.4) y-NH 7.77d (9.8) y-NH 7.74 d (9.6)
Guan 7.431(5.6) 157.2  Guan 7.381(5.7) 157.2 rGua 7.43 ovl. 157.2 Guan 7.43 ovl. 157.2
CO n.a. 1749 CO 1751 CO n.a. 1745 CO n.a. 174.4
Ala Ala Ala Ala
a 4.31 ovl. 498 « 4.30 ovl. 498 «a 4.33 ovl. 496 « 4.32 ovl. 49.8
B 1.42d (7.3) 16.6 B 1.41d(7.2) 165 B 1.43d (7.4) 16.3 B 1.42d (7.4) 16.4
CONH 8.25d (6.3) 1749 CONH 8.23d (6.8) 1748 GON 8.27.d (7.0) 174.6 CONH 8.27d (7.0 174.6
TMHEA TMHEA TMHEA TMHEA
1 n.a. 1774 1 n.a. 1775 1 n.a. 1776 1 n.a. 1775
2 2.60m 435 2 2.60 ovl. 435 2 2.64m 434 2 63 434
3.47 dd (8.8, 3.47 dd (8.7, 3.51dd (8.5,
3 3.1) 782 3 3.2) 783 3 2.2) 783 3 3.51d(8.8) 78.4
4 1.73 ovl. 323 4 1.73 ovl. 324 4 1.77 ovl. 32.3%4 1.76 ovl. 324
5 1.16 m 38.2 5 1.17m 382 5 1.21m 381 5 1.20m 38.2
6 1.61 ovl. 249 6 1.58 ovl. 25.0 6 1.63 ovl. 25 6 1.66 ovl. 25.0
7 0.92d (6.6) 234 7 0.93 d (6.5) 234 7 0.96.6)(6 234 7 0.96d (6.7) 23.4
1.07 d (6.9) 133 8 1.07 d (6.9) 133 8 1.09.4)(7 131 8 1.09d (7.1) 13.3
9 0.96 d (7.0) 161 9 0.97 d (6.9) 161 9 1.01.6)7 16 9 1.00d (7.0) 16.1
10 0.85 d (6.5) 20.2 10 0.86 d (6.5) 20.3 10 0.96.6) 20.2 10 0.89 d (6.6) 20.3

%600 MHz;”150 MHz;°500 MHz;%125 MHz.*H and**C assignments aided by HSQC, COSY, HMBC and HSQCIDE&xperiments.
Coupling constants are in parantheses and givelz.i©Overlap (ovl.); Not available (n.a.).

Callipeltin P @) was obtained as a white amorphous solidof callipeltin N (). It also indicated an unsaturation number one

showing the doubly charged molecular ion ratz 775.4505

less than that of callipeltin N suggesting thatigaltin P 3) was

[M+2H]** (A - 0.72 ppm) in the HRESIMS spectrum the linear form of callipeltin N1). The structure was fully

corresponding to the molecular formulayold;,50,:N1s. The
molecular formula indicated an addition of 18 uniisthe mass

and

MS/MS

data

(Figure

S18).

supported by both 1D and 2D NMR data (Table 1, Egb25)
fragmentation

The
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stereochemistry of each of the amino acid has re#nb
determined and are assumed to be the same adipreitial N (1).
Callipeltin C the acyclic version of callipeltin &vas found to
have the same amino acid configurations as cailipal?

Tetrahedron

Table 2

Cytotoxicity data of callipeltin N — QL(— 4) towards normal cell
line MRC-5 and cancer cell lines A2058, HT-29 ancCPA7.
Values are means + SD based on 3 independent de&tions.

IC50 (uM)
Compound  Ap058 HT-29 MCF-7 MRC-5
1 0.170.04 0.19+0.05  0.21+0.21 0.16x0.14
2 0.67:0.03  2.08+0.08  0.48+0.08 1.37+0.23
3 n.a. n.a. n.a. n.a.
4 n.a. n.a. n.a. n.a.

*n.a. = not active at 20 pM.

In summary, we have discovered four new depsipegtid
callipeltins N-Q that add to the class first exeifigdl by

Figure 1 Selected HMBC and some observed ROE correlationsallipeltin A. Callipeltins N and O showed cytotoxactivities

in CD;0D for callipeltin N @)

Callipeltin Q @) was obtained as a white amorphous solid

showing the doubly charged molecular ion ratz 768.4437
[M+2H]** (A 0.66 ppm) in the HRESIMS spectrum
corresponding to the molecular formulaggld;,00,:N1g. The
molecular formula indicated an addition of 18 unisthe mass
of callipeltin O @), with an unsaturation number one less
suggesting that callipeltin QI was the linear form of callipeltin
O (2). The structure was supported by both 1D and 20R\Mta
(Tablel, Figure S36) and MS/MS fragmentation dd&tgure
S29. The stereochemistry of each of the amino d@dsnot been
determined and is assumed to be the same asijpet@i O ).

Figure 2. Selected HMBC and some observed ROE correlation
in CD;0D for callipeltin O ).

The compounds were evaluated for their antipraiige activity
against A2058 (melanoma), HT-29 (colorectal adergicama),
MCF-7 (breast adenocarcinoma) and human lung flasbb
MRC-5 cell lines. The cyclic compoundg, and 2, showed
antiproliferative activity against all cell lineshile their linear

similar to those observed for other related maaicy
depsipeptides such as callipeltins A antl Bomophyaming
theopapuamid® neamphamide %A pipecolidepsin
underlying the importance of macrocyclisation asl veenino
acid composition in biological activity. Of the #& cell lines that
were tested the results showed that callipeltinoNt&ining the
3,4-dimethylGIn was on average six times more oyict than
callipeltin O containing the 3-methylGIn suggestindpe
significance of that position to bioactivity. Thigag antifungal
activities observed in the crude extracts may Hmeen attributed
to the presence of macrocyclic callipeltins (N @)dand linear
callipeltins (P and Q) as both macrocyclic andtlinallipeltins
are known for their antifungal activitiés. The compound map
(Figure S38) shows the close distribution of th@sigeptides
that share a high degree of structural homologhéocallipeltins
where differences are due to different amino agitt®duced at
selected positions. The variability could be expdal by the
presence of various isoforms of the bacterial NRRSymes or
alternatively enzymes that have broad substrateifipey™
allowing the introduction of new amino acids inteetpeptidic
frame work in response to selection pressure.

3.0. Experimental Section

3.1 General experimental proceduredMR data, both 1D and
2D were recorded on a Varian Unity Inova spectremat 600
and 150 MHz for'H and**C respectively using an ID probe.
Eligh resolution mass spectrometry data were recbrdeng a
Waters LCT Premier coupled to a Waters Acquity URyStem
and a ThermoScientific LTQXL-Discovery Orbitrap @bed to
an Accela HPLC system. Optical rotation measuremevere
recorded using a Perkin Elmer, Model 343 Polarimete589
nm. Semi-preparative HPLC purifications were perfed on an
Agilent 1100 HPLC system consisting of a binary pum
degasser, DAD and a preparative fraction collecMirsolvents

forms, 3 and 4, had no apparent effect on the cells up to aused were of HPLC grade.

concentration of 20 uM (Table 2). This clearly sestg that
peptide cyclisation is essential for the observetividy. With
ICsq-values of 0.17, 0.19, 0.21 and 0.16 uM against582MT-
29, MCF-7 and MRC-5 respectively, compouhdghowed a 2- to
11-fold higher cytotoxic potency tha® which displayed 16
values of 0.67, 2.08, 0.48 and 1.37 pM againstsidmme cell
lines. No distinction could be seen for the cytatogotency of

3.2 Collection

The sponge Asteropus sp. was collected by hand) BCUBA
at a depth of 7-15 m from Mary Island, Russell groBolomon
Islands (9.02°S, 158.74°E) in June 2006 during anpsa
collection expedition in the central province ofetisolomon

compoundl and2 between the non-malignant and the malignantislands. The sponge (greenish exterior and liglivbr inside)

cell lines indicating high cellular non-specificity

was spongy and soft to touch and had a porousantéscules
were very small (0.5 mm). It was identified by DrHooper,
Queensland Museum, Australia. A voucher specimé@6(Ss-



has been preserved at the Marine Reference Colfeclihe
University of the South Pacific, Suva, Fiji Islands

3.3 Extraction and isolation

150 g frozen sample was thawed and extracted 3stiwith
MeOH followed by dichloromethane. The combined erud
extract g4.2 g) was partitioned using a modified plan
method?
dichloromethane fraction. Further purification dfist fraction
was performed using a semi-preparatory C18 HPLGnl(Ace
5 C18-HL, 50 x 10 mm) using water-acetonitrile (wid.05%
TFA) as solvent and a solvent gradient system féota 100%
acetonitrile in 30 min to afford (38 mg),2 (7.7 mg),3 (2.9 mg)
and 4 (2.8 mg).

3.3.1 Callipeltin N (1).White amorphous solid, 38.5 mai]p*°-

17.2° € 0.0015 M, methanol) IR (MeOH, cth 3338, 3213,
2959, 2936, 2871, 1657, 1532, 1520, 1452, 13841,12086,
1137, 837, 803, 719H and**C NMR data in CBOD are given
in Table 1. HRESIMSn/z 766.4563 [M+2H]" A +2.5 ppm from
calculated for GgH;200.0N1g.

3.3.2 Callipeltin O (2). White amorphous solid, 7.7 may]p*° -

11.2° € 0.00023 M, methanol); IR (MeOH, ¢t 3338, 3213,
2959, 2936, 2871, 1657, 1532, 1520, 1452, 13841,12086,
1137, 837, 803, 719H and**C NMR data in CBOD are given
in Table 1. HRESIMSn/z 759.4385 [M+2H]" A 1.7 ppm from
calculated for ggH;16050N1g.

3.3.3 Callipeltin P (3) White amorphous solid, 2.9 magi]p*°°-
14.8° € 0.000048 M, methanol): IR (MeOH, &n3338, 3213,

2959, 2936, 2871, 1657, 1532, 1520, 1452, 1384]1,12086,
1137, 837, 803, 719H NMR (MeOD-5,) are given in Table 1.
HRESIMS m/z 775.4505 [M+2H{" A -0.72 ppm from calculated
for CroH120051N1s,

3.3.4 Callipeltin Q (4). White amorphous solid, 2.8 mgy]p 2°*
-20.0 € 0.000016 M, methanol) IR (MeOH, ¢ 3338, 3213,
2959, 2936, 2871, 1657, 1532, 1520, 1452, 13841,12086,
1137, 837, 803, 719H NMR (CD;0OD) are given in Table 1.
HRESIMS m/z 768.4437 [M+2H]" A 0.66 ppm from calculated
for CegH120021N1g.

3.4 Determination of absolute stereochemistry
3.4.1. General procedure for peptide hydrolysis

To determine the absolute stereochemistry of tlips N
and O, 0.2 mg of the compounds were hydrolysedMHEI aq

® The antifungal activities were found to be in the

at a temperature of 110 °C for 24 h. The reactioxture was
subsequently cooled and dried under nitrogen. Toowe the
residual HCI, water (0.4 mL) was added and subsstjue
removed three times and the hydrolysate was dneuN for
24 h. To 50 pL of each of 50 mM aqueous solutiorstahdard
amino acids and the hydrolysate, 1IN NaHCZDuL) and 1%.-
FDLA (1-fluoro-2,4-dinitrophenyl-5-L-leucinamidellQ0 pL) in
acetone were added. The reaction mixtures werdated at 40
°C for 1 h, with frequent mixing. After cooling atoom
temperature, the reactions were quenched by thitiadadf 10
puL of 2 N HCI. The samples were diluted by makihg volume
up to 1 mL with MeOH. The derivatised amino acidsrev
analysed by LC-MS (Table 2).

3.4.2 General procedure for LCMS analysis of Marfels
FDLA derivatives

2 uL of each of the derivatised mixture of hydrelgd and2
and standards were injected into a Waters Acquitjtete
bridged hybrid (BEH) C18 column (2.1 x 150 mm, jirid) using
a water-acetonitrile solvent system, starting frd-100%
acetonitrile in 4.5 min and flushing the columnngsiL00%
acetonitrile with a further 1.5 minutes before ratng to the
starting gradient. The eluted compounds were daietty a
Waters LCT Premier MS system using the followingditions:
Capillary voltage 2600 V, cone voltage 50 V, deatibn
temperature 350 °C, desolvation gas 650 L/h, caee 5 L/h,
mass range 150-1500 amu. The instrument was tuoed t
resolution of 10,000 (FWHM) and leucine-enkephaliwere
used as lock mass for internal calibration.

3.5 Biological activities
3.5.1 Antifungal

The crude extract showed inhibition zones at 20 2hanm for
amphotericin resistant (ATCC90873) and wild ty@andida
albicans(ATCC32354) respectively using susceptibility digé
mm in diameter) and at a concentration of 2.5 mglerextract
per disc.

3.5.2 Cell growth inhibitory assay

The cytotoxicity of compound 1 — 4 were evaluatédaaging
concentrations against the malignant cell lines F®RQATTC
CRL-11147TM), HT-29 (ATCC HTB-38) and MCF-7 (ATCC
HTB-22) and the non-malignant cell line MRC-5 (ATQXCL-
171) using a previously reported MTS assay. RPMitaiaing
the maximum DMSO concentration used in each as8a\
was used as negative control and Triton® X-100rt@igAldrich)
as positive control.

Table 2. HPLC retention time in minutes of derivatised ipaltins N (1), O (2) amino acids and standards

Amino acid D-HPr L-HPr D-Ala L-Ala D-Leu L-Leu D-Arg L-Arg D-Thr L-Thr
®Standard PR 2.73 2.85 2.63 2.37 3.26 2.77 1.79 1.88 2.39 102.

mlz 424.18 424.18 384.15 384.15 426.20 426.20 469.219.246 414.16 414.16
Callipeltin N tR - 2.85 2.63 - - 2.75 1.82 - 228 -

m/z - 424.18 384.15 - - 426.20 469.21 - 414.16 -
Callipeltin O tR - 2.85 2.63 - - 2.76 1.82 - 228 -

mlz - 424.18 384.15 - - 426.20 469.21 - 414.16 -

2Amino acid standard§L.CMS retention time
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