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BARBARMS R RAYEHRRE SN - AR R R e A HE N T
WRBA RETRREANERAAKINAETHGE - KF > b % (Uba
intestinalis) P 36 TBT0 @A (Acremonium tubakii NTUG60) 2 38 25 4 B4 B Ba &
RN B R Z3 5% AR 48k BT B B A B M e o) RERHH -
NTU60 # &k A& 8k R 3% & 91 B REAEK B B% - (BATIL O 2 o0 8 shib3t 47 10 18
A4 - {44 Cephaibol A —C (1 —3)~ Cephaibol E (4) » Glycocholic acid (5) » Cholic
acid (6) ~ Glycochenodeoxycholate (7) + Glycodeoxycholsaeure (8) » Helvolic acid (9)
#1 1-Linoleoyl glycerol (10) - {2 4 #7& % & - Cephaibol A (1) B A H#p4|# A S5k

® (Cryptococcus neoformans) & & MW » Ex N pHlEE (MIC) & 8 pg/mL ;

Cephaibol B (2) #1 Helvolic acid (9) #p#|4 & & & H KB (Staphylococcus aureus)
&y 7EME » £ MIC 53] % 16 ng/mL #2 4 ug/mL ; Cephaibol B (2) #7 A$840 % 1 gp
¥ J% % i, (Paclitaxel-resistant ovarian cancer cells, TOV-21G-RT) $2 A %8 AT %m it 7%
4m s, (Hepatocellular carcinoma cells; SK-Hep-1) %m otk B A FH 42 E M - HFEHpH] R
B (ICso) %1% 6.2+0.1 uM #2 3.1 £0.5 uM ; Cephaibol E (4) 4£ 20 pM EETF >
BA L AP EAS N BN E e (BV-2) EA—RALREF W HIEN >
22 53+1.5uM e

Blégs : MBF AW © Acremonium tubakii ~ FLHEEM > miaHEE  NENBYE e
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ABSTRACT

The marine environment is extremely complex which contains a broad spectrum of
fungal diversity. The algae of this study was collected from the seaboard near the
National Museum of Marine Science and Technology, and the antimicrobial activity of
the alga-derived fungi were screened. Among them, the crude extract of Acremonium
tubakii NTU60, which was isolated from Ulva intestinalis, exibited significant
antibacterial activity. In order to determine the best condition for enhancing chemical
diversity, NTU60 were cultured in liquid- and solid-state fermentation. A series of
separation and purification of the bioactive compound was thus carried out. Ten
compounds, including cephaibols A—C (1—3), cephaibol E (4), glycocholic acid (5),
cholic acid (6), glycochenodeoxycholate (7), glycodeoxycholsaeure (8), helvolic acid (9)
and 1-Linoleoyl glycerol (10) were isolated from liquid- or solid-state fermented products
of Acremonium tubakii NTU60. Cephaibol A (1) exhibited the activity of inhibiting
Cryptococcus neoformans with a minimum inhibitory concentration (MIC) of 8 pg/mL,
while Cephaibol B (2) and Helvolic acid (9) showed the activity of inhibiting
Staphylococcus aureus with the MIC 16 pg/mL and 4 pg/mL, respectively. On the other
hand, Cephaibol B (2) also showed cytotoxic activity against paclitaxel-resistant ovarian
cancer cells (TOV-21G-RT) and hepatocellular carcinoma cells (SK-Hep-1), the half
inhibitory concentrations (ICsp) were 6.2 = 0.1 uM and 3.1 = 0.5 uM, respectively.
Cephaibol E (4) showed the inhibitory effect on LPS-induced NO production murine

brain microglial cell line (BV-2) with 5.3 £ 1.5 uM, without cytotoxic activity.

Key words: marine microfungus; Acremonium tubakii; anti-microbial activity; cytotoxic
activity; murine microglial cell line (BV-2)
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BT WA B 4 (Introduction and Research Purpose)

BEES AT BERBARRB BT RREFATHAE  BEASE Aok
WRARN T EEHZERMBAMAREREEESRED > RAMNERMERER
TRBRAERRR [1] - f£ 8 ARRBAE - BFREEEREABRE 70% AL H
P 95% IR EARE 1000 AR [2] AR B e A B SR R AR M - LIE 4
0 3% S LR B 0 B AR S A BN ey A RE B A - SRR B 00T BEOT - TRRTT 6
HEAoleih L AR AR ARG AMER Y TR E SR aEEN [3-5] 3R
L35l IR EAK 53100 A MBE - LB K S B O iR kAR A
HAWEN BRI o8 0 RERBE Y - REKBE DA
EZFRAGE @ Al APRKZERERZNAR > LiEE | F
Mihodn Ak B EY % EE (B 1)[6]-

Enzime
ingibitors =~ Pharmacologically,
N, immunologically

\ active agents
\

regulators

—————

“‘

Feed additives N/
Antiparasitic
compounds

Antiviral ,/ Insecticides,

miticides

1 A S FEERAMZIER -
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HETFRFSARERBAT  HiER e AL ABREA A FEE A
W IB AL s F &M ZERERIAEN (7] 645eid AR T4 RS
E B TRABAES:N ABREEUREGEAMG L AREAERTHSYUEHY

6}
o

g

B TREMEMIBEGERER  EFRKEL SR ENREN R BRE £ %

b

B BUE A MMIEIL A T A G M FIRE B8R RFMELE - SREMAE MR
BB ARE AT Rk R A M A MEILE LAWY  feh b dl i F 4
Fodk 8] BERAMELRAFZZMGA ARG MTEER LR ERR
KA BRI G FAAB - & 1 7l HXRRESR 1940 £ 2010 55 > A E £ 67E

RERMMBE TUEHRAER KRG AP @A F REABAELNTHR
RGBS o Lo fp) 235 LA 350 A A AT E M RGARADER 89 RAFFAM [6] -

& 121940—2010 R B A FHRER BB E

1940—1974 1975—2000 2001—2010
Periods Early years % Mid-era % New age %  Total
Species
Actinobacteria 3400 62 7200 42 3100  28.5 13700
Srreptomyces sp. 2900 5100 2400 10400
Other actinobacteria 500 2100 700 3300
All microscopic bacteria 800 15 2300 13 1100 10 4200
Myxobacteriales 25 400 210 635
Cyanobacteria 10 30 1250 1290
All Fungi 1300 23 7700 45 6600 61 15600
Microscopoc fungi 950 5400 4900 11250
Basidiomycetes 300 1800 1500 3600
Other fungi 20 200 160 380
Total per year 5500/180 17000/690 10800/1100 33500
2
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M5 1R BTy s o AR RRB AR S £ AT 5 B0 5 TIE S
o BIEMAEMBOTOEM > &k 2 FIH BATR B BFRAY LEABKRAT AR
Folg R 0 BAEFE R B AN R AN RS S —FEEE [9] -

ME 2017 F5 AAHL EEMELEMLHOERRARESA 1648 B 6405 &
[10] - 45 & 2t Rah 4.8%([11] K > ERARAAY T EEX S HWAERRAEN
B BAB E IR R RAT B > TR ARG RO REN - Lo ARAMHA B
BY ERZHSGHRTAETRENCHEETAKRZNE  EETHBRGEHT &
B RFHAE R AR AR W RA FHBENRNILA NS LR EELE
T RHEEHA

AR E KSR (25°08'52.3"N 121°47'44.3"E) i 7 &AT R A R4 -
A AR B R RA AT AR A FEEEG AR HHETE
(Staphylococcus aureus, Candida albicans, Cryptococcus neoformans) 3%, # B4 Lt
Bhedrk (B 2) o B P NTUG 3L B » B Aedp i 38R 30 /1o > 4K4E A
[ a4 1A B IR RAL B & 3T & 5 NTUS9 &8 o SN AY A8 S BA P S5 4R HI I - JE 82 NTU60
AHFIBAEE - S8 NTUCO 15 A38 2% 6y - APt RMRMEE L A A3 198 & -
HAa i A4 Rwk 3 75 o

oo

2 RRARAEMHRA EMEF
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£ 2 RIEABIRRREER R R

Compound name Marine organism | Chemical class Disease area Clinical status
Trabectedin (ET-743) Tunicate Alkaloid Cancer Approved
Vidarabine, Ara-A Sponge Nucleoside Antiviral Approved
Soblidotin (TZT 1027) Bacterium Peptide Cancer Phase 11
DMXBA (GTS-21) Worm Alkaloid Schizophrenia Phase 11
Plinabulin (NPI-2358) Fungus Diketopiperazine Cancer Phase II
Bryostatin 1 Bryozoa Polyketide Cancer Phase I
Hemiasterlin (E7974) Sponge Tripeptide Cancer Phase I
Marizomib (NPI-0052) Bacterium Beta-lactone-gamma lactam | Cancer Phase I

NH,

N S

N

<1

NT>N

HO H
HoOH
H H
OH H

Vidarabine, Ara-A

DMXBA (GTS-21) Plinabulin (NPI-2358)

Y o ?Ha
N N NY\rCOOH

Bryostatin 1 Hemiasterlin (E7974) Marizomib (NPI-0052)
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k3 RRARMEHIPALER

No. S.a. Ec” CnS Cal Source
NTU59 ++ ¢ - - - Ulva intestinalis
NTU60 ++ - ++ - Ulva intestinalis
NTU64 +/ - - - Dermonema frappieri
NTU172 + - - - Mastophora rosea
NTU183 + - - - Ulva lactuca
NTU185 + - - - Ulva lactuca
NTU186 + - - - Ulva lactuca
NTU187 + - - - Ulva lactuca
NTU189 + - - + Ulva lactuca
NTU200 + - - - Hypnea charoides
NTU220 + - - - Chondrus crispus

“Staphylococcus aureus, " Escherichia coli, © Cryptococcus neoformans, * Candida albicans, e > 1.0 cm, f> 0.3 cm

B 7wk d B BRI E L 4R 6 0y 1 B T AT B H AR A 60 R de B0 1E
AR - 3 NTU60 2 25 ng/mL R TF » N AR £% m fe (Paclitaxel-
resistant ovarian cancer cells, TOV-21G-RT) FipHlaf » WA BETKRABNES

ARG - ME pEEs b B A ERAE N b e -
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A XEK= A (Review)

21 BRIy BEERNE

TRTAM A B (Acremonium) MR Z 5T EAEIRIL - thiaw 23R [12] > 4
[13] KR [14] > ¥4 [15,16]1R = A ¥ [17] ° B AT XER AR TRTRM A B ik
FERBAALOAAR OSH (18] A¥ 3o B AARBRRA » BARME X~ K45
F BB X F A [19]

BRI BAESRZIR  AWF—HERAEAAMYRGZL A BEER
MEL AHSER (AR H ) EEHRERAMERGGFE [20] @ Ethay o
AT FHEMEALET PP B ERMN 21 ATAME B R T4 1809 £ Link
£l [22] B EHEHER - AR R CABEHERBE B RITARBER
JEMAL R B HE o 1968 4 Gams 4k & Link 8948 @AZ A » 3 Acremonium alternatum

BARE S AT FRE » A% LR oy @ vk AF A sbds L [23] - 1971 % Gams
1% 2 484t - 45 Cephalosporium /& A & Acremonium J&F » [ B B s, £& 484
At 64 JB & A Glimastix ~ Hyalopus ~ Mastigocladium ~ Oospora %a Monosporium
[24] - soh - L H AR RS R A 698 - tbaw £ 1978 4 Gams #% Sagenomella
% Acremonium 5 3L 4y R [25] - A E RS - B A B A R A RETHTR - 5 RAE

H

-‘rﬁ?

S

a3

Acremonium tubakii NTU60 & o #8 £ B » HE # 7 (Fungi) > @R
(Ascomycota) - # 3% #49 (Sordariomycetes) - A & # B (Hypocreales) » TEfLf# i /&
[26] » RTRTOIHE B B B rR » A MM RIZIBE LB 5 X o 2 S Rk
HOLE R EFH PN o Acremonium tubakii W. Gams R F)#& 82 % 2 Cephalosporium
polyaleurum Tabaki » 181% & R & &% 4 - & R 1971 F & Gams # 4% B L&

% B A% (Fucus serratus) B 3#EFF [24, 27]  Acremonium tubakii NTU60 # % 2
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22 TR A B (Acremonium) E 8 R 752 XL EE

AT E B AR A A RBRSY - A UKD A 305 @5

REGHEGABME S BEIEN R 40T

& 4 TRTME B A B = RAHY RS R

Compounds

Sources

Bioactivities (MIC, pg/mL)

Steroids
Cerevisterol (11)

Ergosterol peroxide (12)

NGAO0187 (13) [16]
Ergosta-6,8,22-trien-3f-ol (14)

Ergosterol (15)

A. luzulae [28]

A. luzulae [28], [29]
A. roseum
Acremonium sp. [30]
A. roseum [31]

Acremonium sp. [29]

Sesquiterpenoids

Heptelidic acid chlorohydrin (16)

Spirobenzofuran (17)
Dihydroxybergamotene (18)
Lignoren (19)

Acremostrictin (20)

Trichodermol (21)

Verrol 4-acetate (22)
8-Deoxytrichothecin (23)
Crotocin (24)

Acremeremophilane A (25)

Acremonium sp. No.618 [32]

Acremonium sp. HKI 0230 [12]
Acremonium sp. [33]
Acremonium sp. [33]

A. strictum [15]

Acremonium sp. PSU-MAT0 [34]

A. neo-caledoneae [35]
Acremonium sp. PSU-MAT70 [34]
A. crotocinigenum [36 —38]

Acremonium sp. [39]

IMR-90°, IC5 = 0.74 [32]
SW-13", 1Csy = 0.13 [32]
G361°,1Cso = 0.28 [32]
IMR-32%, 1Cs, = 0.24 [32]

Bacillus subitilis, 25 [12]

Micrococcus luteus, 50 [15]
Salmonella typhimurium, 50 [15]
Proteus vulgaris, 12.5 [15]
Cryptococcus neoformanns, 32 [34]
Candida albicans, 64 [34]

KB cells’, ICso= 0.4 [35]

Candida albicans, 16 [34]
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Acremeremophilane B (26)
Acremeremophilane C (27)
Acremeremophilane D (28)
Acremeremophilane E (29)
Acremeremophilane F (30)
Acremeremophilane G (31)
Acremeremophilane H (32)
Acremeremophilane I (33)
Acremeremophilane J (34)
Acremeremophilane K (35)
Acremeremophilane L (36)
Acremeremophilane M (37)
Acremeremophilane N (38)
Acremeremophilane O (39)
Guignarderemophilane B (40)
Guignarderemophilane E (41)
Eremophil-1(10),11-dien-2 B,8p-diol (42)
2-0Oxo0-3-hydroxyeremophila-1(10),3,7(11),8-
tetraen-8,12-olide (43)
2-epi-PF1092B (44)
2-epi-PF1092C (45)

3-epi-PF1092C (46)

Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp

Acremonium sp

Acremonium sp
Acremonium sp

Acremonium sp

1391 RAW 264.7, 1Cs; = 8 M [39]
1391 RAW 264.7/, ICs = 45 yiM [39]
1391 RAW 264.7/, IC5o = 25 M [39]
1391 RAW 264.7/, ICso = 15 1M [39]
1391 RAW 264.7/, ICso = 26 1M [39]
1391

1391

1391

1391

1391

1391

1391

1391 RAW 264.7/, ICso = 22 uM [39]
1391 RAW 264.7/, ICso = 8 pM [39]
1391

1391

1391

1391

1391
1391

1391

Diterpenoids
Isopimara-7, 15-dien-19-ol (47)
19-Norisopimara-7, 15-dien-3-one (48)

Virescenoside A (49)

Virescenoside B (50)

Virescenoside C (51)

Virescenoside D (52)
Virescenoside E (53)
Virescenoside F (54)
Virescenoside G (55)
Virescenoside H (56)
Virescenoside L (57)

Virescenoside M (58)

A. luzulae [40]
A. luzulae [41]

A. luzulae [42]

A. luzulae [42]

A. luzulae [44]

A. luzulae [45]
A. luzulae [46]
A. luzulae [47]
A. luzulae [47]
A. luzulae [45]

A. luzulae [46]

Strongylocentrotus intermedius,
MICso=2.7—20 uM [43]
Strongylocentrotus intermedius,
MICso=2.7—20 uM [43]
Strongylocentrotus intermedius,

MICs = 2.7—20 uM [43]

A. striatisporum KMM 4401 [43] Strongylocentrotus intermedius,
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Virescenoside N (59)

Virescenoside O (60)

Virescenoside P (61)

Virescenoside Q (62)

Virescenoside R (63)

Virescenoside S (64)

Virescenoside T (65)

Virescenoside U (66)
Virescenoside V (67)
Virescenoside W (68)
Virescenoside X (69)
Virescenoside Z, (70)
Virescenoside Zs (71)
Virescenoside Zg (72)
Virescenoside Z; (73)
Virescenoside Zg (74)
Virescenoside R, (75)
Virescenoside R, (76)
Virescenoside R; (77)

Virescenoside Z (78)

A. striatisporum KMM 4401
[43, 48]

A. striatisporum KMM 4401 [49]

A. striatisporum KMM 4401 [49]

A. striatisporum KMM 4401 [49]

A. striatisporum KMM 4401 [50]
A. striatisporum KMM 4401 [50]
A. striatisporum KMM 4401 [50]
A. striatisporum KMM 4401 [50]
A. striatisporum KMM 4401 [51]
A. striatisporum KMM 4401 [51]
A. striatisporum KMM 4401 [51]
A. striatisporum KMM 4401 [52]
A. striatisporum KMM 4401 [52]
A. striatisporum KMM 4401 [52]
A. striatisporum KMM 4401 [52]
A. striatisporum KMM 4401 [52]
A. striatisporum [53]

A. striatisporum [53]

A. striatisporum [53]

A. striatisporum [53]

MICso=2.7—20 uM [43]
Strongylocentrotus intermedius,
MICso=2.7—20 uM [43]

Ehrlich carcinoma, ICs,= 20 — 100
uM [49]

Strongylocentrotus intermedius,
MICso = 5.0 pM [49]

Ehrlich carcinoma, ICs,= 20— 100
uM [49]

Ehrlich carcinoma, ICso= 25— 60 M [50]
Ehrlich carcinoma, ICso= 25— 60 M [50]
Ehrlich carcinoma, ICso= 25— 60 M [50]

Ehrlich carcinoma, ICso= 25— 60 pM [50]

Triterpenoids

Fusidic acid (79)

Helvolic acid (9)

7-Deacetoxyhelvolic acid (80)

Helvolinic acid (81)

3-Oxo-16p-acetoxyfusida-1,17(20)[16,21-

cis],24-trien-21-oic acid (82)

Cephalosporin P, (83)

Deacetylcephalosporin P, (84)

16-deacetoxy-7p-hydroxy-fusidic acid (85)

Acremonium sp. [54]

Acremonium sp. [55]

Acremonium sp. [57]
Acremonium sp. [57]

Acremonium sp. [58]

Acremonium sp. [59, 60]
A. strictum [61]

A. crotocinigenum [62]
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Staphylococcus aureus, <1 [54]
Neisseria gonorrhoeae, <1 [54]
Bacillus subitilis, 2 [56]
methicillin-resistant Staphylococcus

aureus, 4 [56]

methicillin-resistant Staphylococcus
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Polyterpenoids
SCH 60059 (86)
SCH 60065 (87)
SCH 64879 (88)
SCH 60061 (89)
SCH 60063 (90)
SCH 60057 (91)

SCH 64878 (92)

Acremonium sp. [63]

Acremonium sp. [63]

Acremonium sp. [63]

Acremonium sp. [63]

Acremonium sp. [63]

Acremonium sp. [63]

Acremonium sp. [63]

aureus, 16 [62]

Merohemiterpenoids

F-11263 (93)

F-11334 A, (94)

F-11334 A, (95)

F-11334 A; (96)

F-11334 B, (97)
F-11334 B, (98)
Acremine A (99)
Acremine B (100)
Acremine C (101)
Acremine D (102)
Acremine E (103)
Acremine F (104)
Acremine H (105)
Acremine I (106)
Acremine L (107)
Acremine M (108)

Acremine N (109)

5-Chloroacremine A (110)

5-Chloroacremine H (111)

Acremine O (112)
Acremine P (113)

Acremine Q (114)

Acremonium sp. SANK 11894 [64]

A.

murorum 20793 [65]

Acremonium sp.[16]

A.

murorum 20793 [65]

Acremonium sp.

A.

murorum 20793 [65]

Acremonium sp. [16]

A

A.

A.

murorum 20793 [65]

murorum 20793 [65]

. byssoides A20 [66, 67]
. byssoides A20 [66]
. byssoides A20 [66]
. byssoides A20 [66]
. byssoides A20 [66]
. byssoides A20 [66, 67]
. byssoides A20 [68]
. byssoides A20 [68]
. byssoides A20 [68]

. byssoides A20 [68]

byssoides A20 [68]

A. persicinum [69]

A. persicinum [69]

A. persicinum [69]
A. persicinum [69]

A. persicinum [69]
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sphingomyelinase, ICso = 0.8  [64]

neutral pH-optimum, ICs, = 7.5 [65]

neutral pH-optimum, ICs, = 3.6 [65]

neutral pH-optimum, ICs, = 3.2 [65]

H460%, ICso = 35.7 [68]

H460%, ICs0 = 56 [68]

d0i:10.6342/NTU201701983



Acremine R (115)
9-O-Methylacremine F (116)
Acremine T (117)

Spiroacremine A (118)
Spiroacremine B (119)

Awajanoran (120)
2,2-Dimethyl-2H-chromen-6-ol (121)
Acremine G (122)

Bisacremine A (123)

Bisacremine B (124)

Bisacremine C (125)
Bisacremine D (126)
Bisacremine E (127)
Bisacremine F (128)
Bisacremine G (129)

JBIR-37 (130)

JBIR-38 (131)

Acremonoside (132)

A. persicinum [69]

A. persicinum [69]

A. persicinum SC0105 [70, 71]
A. persicinum [69]

A. persicinum [69]

Acremonium sp. AWA16-1 [72]
A. polychromum PSU-F125 [73]
Acremonium sp. A20 [74]

A. persicinum SC0105 [71]

A. persicinum SC0105 [71]

A. persicinum SC0105 [71]

A. persicinum SC0105 [71]

A. persicinum SC0105 [70]

A. persicinum SC0105 [70]

A. persicinum SC0105 [70]
Acremonium sp. SpF080624G1101
[75]

Acremonium sp. SpF080624G1101
[75]

A. polychromum PSU-F125 [73]

A549" 1Cs, = 17 [72]

H460°%, 1Csq = 48 [74]
HeLa', ICs = 10.7 pM [71]
HeLa', 1Csp=9.3 uM [71]
A549" ICsy = 41.3 pM [71]
HepG2, ICso = 31.1 yM [71]
HeLa', ICsp=31.1 pM [71]

HeLa', ICsy = 46.1 pM [71]

Merosesquiterpenoids
Chlorocylindrocapol (133)
Cylindrocarpol (134)

Ascochlorin (135)

Cylindrol B (136)
Tlicicolin F (137)
LL-Z 1272 £ (138)
Tlicicolin C (139)

Deacetylchloronectrin (140)

Ascofuranone (141)

Ascofuranol (142)

Acremofuranone A (143)

Acremonium sp. [33]
Acremonium sp. [33]
Acremonium sp. [33]

A. luzulae [76]

Acremonium sp. LG0808 [77]
Acremonium sp. [33]
Acremonium sp. [33]
Acremonium sp. [33]
Acremonium sp. [33]
Acremonium sp. [33]
Acremonium sp. LG0808 [77]
Acremonium sp. [33]
Acremonium sp. LG0808 [77]
Acremonium sp. [33]
Acremonium sp. [33]
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Acremofuranone B (144)

10'-Deoxy-10'a-hydroxyascochlorin (145)

TAN-2355A (146)

TAN-2355B (147)

Pestalotinopene A (148)

Pestalotiopene C (149)

Xenovulene A (150)

Isororidin A (151)

Acremonium sp
Acremonium sp
Acremonium sp
Acremonium sp

A. strictum [79]

A. strictum [79]

A. strictum X1 1

Acremonium sp

1331
. LG0808 [77]
. FL-65227 [78]

. FL-65227 [78]

458 [80]

. TAMA116 [81]

A. neo-caledoniae [35]

A2780 sens’, ICsy = 76.2 [79]

A2780 cisR’, ICso = 30.1 [79]

Staphylococcus aureus, 10 pg/disk [35]

Candida albicans, 1 pg/disk [35]

KB cells’, ICso=0.007 [35]

Verrucarin A (152) A. neo-caledoniae [35] Candida albicans, 2 pg/disk [35]
KB cells’, ICso=0.01 [35]

Meroditerpenoids

Sesquicillin (153) Acremonium sp. [82]

Depsides

PS-990 (154) Acremonium sp. [83] Bacillus subitilis, 0.65 [83]
Enterococcus faecium, 21 [83]
Staphylococcus aureus, 10 [83]

CRM646-A (155) Acremonium sp. [84] B16-F10", ICso= 15 uM [84]

CRM646-B (156) Acremonium sp. [84] B16-F10", ICso= 30 uM [84]

Lactones

Djalonensone (157) Acremonium sp. [29]

Alternariol (158) Acremonium sp. [29]

Acremonone B (159)
Acremonone C (160)
Acremonone D (161)
Acremonone E (162)
Acremonone F (163)
Acremonone G (164)

Acremonone H (165)

(3R,4R)-4-Hydroxy-5-methylmellein (166)

Cytosporone C (167)

Bicytosporone D (168)

Kawain (169)

7,8-Dihydrokawain (170)

Acremonium sp.
Acremonium sp.
Acremonium sp.
Acremonium sp.
Acremonium sp.
Acremonium sp.

Acremonium sp.

A. strictum [79]
A. strictum [79]

A. strictum [79]

PSU-MA70 [34]
PSU-MA70 [34]
PSU-MA70 [34]
PSU-MA70 [34]
PSU-MA70 [34]
PSU-MA70 [34]

PSU-MA70 [34]

A. neo-caledoniae [35]

A. neo-caledoniae [35]
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5,6-Dehydrokawain (171)
Acropyrone (172)
5,7-dimethoxy-3,4-dimethyl-3-
hydroxyphthalide (173)
Acremonide (174)

Cytosporone E (175)

Acremolactone C (176)

Acremonone A (177)

Orbuticin 196a (178)

Orbuticin 196b (179)
Dihydroresorcylide (180)
7R-Hydroxydihydroresorcylide (181)

7S-Hydroxydihydroresorcylide (182)

A. neo-caledoniae [35]
A. strictum [79]

A. crotocinigenum MY C-1590 [85]

Acremonium sp. PSU-MAT0 [34]

A. strictum [79]

A. roseum 14267 [86]
Acremonium sp. PSU-MAT70 [34]
A. butyri [87]

A. butyri [87]

A. zeae NRRL 45893 [88]

A. zeae NRRL 45893 [88]

A. zeae NRRL 45893 [88]

Staphylococcus aureus, 14.3 pM [79]

resistant A2780', ICso=19.0 uM [79]

Hydroquinones

Acremonidin D (183)

Acremonidin E (184)

Acremonidin A (185)

Acremonidin B (186)

Acremonidin C (187)

Acremoxanthone A (188)

Acremonium sp. LL-Cyan 416 [89]

Acremonium sp. LL-Cyan 416 [89]

Acremonium sp. LL-Cyan 416 [89]

Acremonium sp. BCC 31806 [90]

A. camptosporum [91]

Acremonium sp. LL-Cyan 416 [89]

A. camptosporum [91]

Acremonium sp. LL-Cyan 416 [89]

Acremonium sp. BCC 31806 [90]

Acremonium sp. BCC 31806 [90]

A. camptosporum [91]
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methicillin-resistant  Staphylococcus
aureus, 64[89]

methicillin-resistant  Staphylococcus
aureus, 64 [89]

Enterococcus faecalis, 32 [89]
methicillin-resistant  Staphylococcus
aureus, 8 [89]

Bacillus cereus, 1.56 [90]
Enterococcus faecalis, 16 [89]
vancomycin-susceptible Escherichia
coli, 16 [90]

Plasmodium falciparum, 1Cso= 5.4 [90]
methicillin-resistant Staphylococcus
aureus, 32 [89]

vancomycin-resistant Enterococcus
faecalis, 32 [89]

methicillin-resistant Staphylococcus
aureus, 32 [89]

Bacillus cereus, 3.13 [90]
vancomycin-susceptible
Enterococcus faecalis, 32 [89]
Staphylococcus aureus, 12.5 [90]

Candida albicans, 1Cso= 1.7 [90]
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Acremoxanthone B (189)

Acremoxanthone C (190)
Acremoxanthone E (191)

(4S)-6-hydroxyisosclerone (192)

Acremonium sp. BCC 31806 [90] Staphylococcus aureus, 6.25 [90]

A. camptosporum [91] Bacillus cereus, 6.25 [90]
Plasmodium falciparum, 1Cso= 3.0 [90]
A. camptosporum [91] Phytophthora cinnamomi, 1Cs,=24.3 [90]
A. camptosporum [91]

A. strictum [79]

Other aromatic compounds

RKB 3564S (193)

Acremonisol A (194)
4-O-methylglucopyranoside (195)
4-methyl-1-phenyl-2,3-hexanediol (196)
(2R,3R)-4-methyl-1-phenyl-2,3-pentanediol
(197)

6'-Hydroxypestalotiopsone C (198)

Acremonium sp. MST-MF588a [92]
Acremonium sp. [93]

Acremonium sp. BCC 14080 [94]
Acremonium sp. PSU-MAT70 [34]

Acremonium sp. PSU-MAT70 [34]

A. stricrum [79]

Cyclic compounds
(4S,5S)-Sapinofuranone B (199)
Acremolactone A (200)

Waol A (201)

Waol acid (202)
3,5-Dihydroxydecanoic acid é-lactone (203)
Recifeiolide (204)

Acremonol (205)

Acremodiol (206)

(+)-Brefeldin A (207)
NBRI17671 (208)
NBRI17671al (209)

Bisvertinolone (210)

A. stricrum [95]

A. roseum 14267 [86, 96]
A. stricrum [79] resistant A2780/, ICso=12.6 uM [79]
A. stricrum [79]

A. recifei [97]

A. recifei [98]

Acremonium sp. [99]
Acremonium sp. [99]
Acremonium sp. PSU-MAT0 [34] Candida albicans, 32 [34]
Acremonium sp. CR17671

Acremonium sp. CR17671 [100]

A. strictum [101]

Acyclic compounds

Halymecin D (211)

Halymecin E (212)
2-(1-methylethylidene)pentanedioic acid (213)
Pentanedioic acid 2-(1-methylethylidene)-5-
methyl ester (214)

Pentanedioic acid 2-(1-methylethylidene)-5-
methyl ester (215)

Pentanedioic acid 2-(1-methylethenyl)-5-

methyl ester (216)

Acremonium sp. FK-N30 [102]
Acremonium sp. FK-N30 [102]
Acremonium sp. [16]

Acremonium sp. [16]

Acremonium sp. [16]

Acremonium sp. [16]

Alkaloids
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Lolitrem A (219)
Lolitrem B (217)
Lolitrem E (218)
Lolitrem F (220)
Lolilline (221)
Paxilline (222)
a-paxitriol (223)
Lolitriol (224)
Preamine (225)

UCS1025A (226)

UCS1025B (227)

Oxepinamide A (228)
Oxepinamide B (229)
Oxepinamide C (230)
Fumiquinazoline H (231)
Fumiquinazoline I (232)
Pyrrocidine A (233)

Pyrrocidine B (234)

Acremoauxin A (235)
19-O-acetylchaetoglobosin B (236)
19-O-acetylchaetoglobosin D (237)
TMC-260 (238)

Awajanomycin (239)

Sch 54794 (240)

Sch 54796 (241)

Pyridoxatin (242)

Acremolactone B (243)

A. lolii [103]

A. lolii [104]

A. lolii [105]

A. lolii [106]

A. lolii [107]

A. lolii [107—109]
A. lolii [107, 108]
A. lolii [107, 108]
A. loliae[110, 111]

Acremonium sp. KY4917 [112]

Acremonium sp. KY4917 [112]

Acremonium sp. [113]
Acremonium sp. [113]
Acremonium sp. [113]
Acremonium sp. [113]
Acremonium sp. [113]
A. zeae NRRL 13540 [114, 115]
A. zeae NRRL 13540 [114, 115]

A. roseum 14267 [116]

Acremonium sp. MST-MF588a [92]

Acremonium sp. MST-MF588a [92]

A. kiliense Gruetz TC 1703 [117]
Acremonium sp. AWA16-1 [118]
Acremonium sp. PSU-MAT70 [34]
Acremonium sp. PSU-MAT70 [34]

Acremonium sp. BX86 [119]

A. roseum 14267 [86]

Staphylococcus aureus, 1.3 [112]
Bacillus subitilis, 1.3 [112]
Enterococcus hirae, 1.3 [112]
Staphylococcus aureus, 42 [112]
Bacillus subitilis, 83 [112]

Enterococcus hirae, 42 [112]

A549" TCso=27.5[118]

Candida albicans, 1.64 [119]

HeLa', ICsp= 1.0 [119]

Cyclopeptides
Phoenistatin (244)
Scytalidamine A (245)
Scytalidamide B (246)

Anthranicine (247)

A. fusigerum QN5320 [120]
Acremonium sp. [121]
Acremonium sp. [121]

Acremonium sp. A29-2004 [122]
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FR235222 (248)

AS1387292 (249)

Cordyheptapeptide C (250)

Cordyheptapeptide D (251)

Cordyheptapeptide E (252)

Cyclosporin A (253)
Cyclosporin C (254)
[Thr?,Leu’,Ala'*]Cyclosporin (255)

Aselacin A (256)

Aselacin B (257)

Aselacin C (258)

Acremolide A (259)
Acremolide B (260)
Acremolide C (261)
Acremolide D (262)
Enniatin L (263)
Enniatin M, (264)
Enniatin M, (265)
Enniatin N (266)

Enniatin B (267)

Enniatin H (268)
Enniatin I (269)
MK1688 (270)
Enniatin B4 (271)

Beauvenniatin A (272)

Acremonium sp.

125]

Acremonium sp. No.27082 [126, 127]

No.27082 [123 —

A. persicinum SCSIO 115 [14]

A. persicinum SCSIO 115 [14]

A. persicinum SCSIO 115 [14]

A. luzulae [128,
A. luzulae [130]

A. luzulae [131]

Acremonium sp. AB 2093T-194 [132,

133]

Acremonium sp.

133]

129]

AB 2093T-194 [132,

Acremonium sp. AB 2086L-51 [132,
133]

Acremonium sp. MST-MF588a [92]
Acremonium sp. MST-MF588a [92]
Acremonium sp. MST-MF588a [92]

Acremonium sp. MST-MF588a [92]

Acremonium sp.
Acremonium sp.
Acremonium sp.
Acremonium sp.

Acremonium sp.

Acremonium sp.
Acremonium sp.
Acremonium sp.
Acremonium sp.
Acremonium sp.

Acremonium sp.

17

BCC2629 [134]
BCC2629 [134]
BCC2629 [134]
BCC2629 [134]

BCC2629 [134]

BCC28424 [135]
BCC2629 [134]
BCC2629 [134]
BCC2629 [134]
BCC2629 [134]

BCC28424 [134]

SF-268", ICsy=3.7 [14]
MCF-7°, 1Cso= 3.0 [14]
NCI-H460, IC5o= 11.6 [14]
SF-268", ICsy=45.6 [14]
MCF-7°, ICs= 82.7 [14]
SF-268", ICsp=3.2 [14]
MCF-7°, 1Cso= 2.7 [14]

NCI-H460, ICso= 4.5 [14]

Mycobacterium tuberculosis, 12.5 [134]
Mycobacterium tuberculosis, 6.25 [134]
Mycobacterium tuberculosis, 6.25 [134]
Mycobacterium tuberculosis, 6.25 [134]
Mycobacterium tuberculosis, 3.13 [134]

NCI-H187", 1Cso= 5.0 [134]

Mycobacterium tuberculosis, 3.13 [134]
NCI-H187”, ICs5o= 1.0 [134]

MCF-7°, ICs= 6.2 [134]
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Beauvenniatin B (273)

Beauvenniatin C (274)

Beauvenniatin D (275)

Beauvenniatin E (276)

Beauvericin J (277)

Beauvericin (278)

Beauvenniatin F (279)

Beauvenniatin G, (280)
Beauvenniatin G, (281)
Beauvenniatin G; (282)
Beauvenniatin H, (283)

Beauvenniatin H, (284)

Acremonium sp. BCC28424 [134]

Acremonium sp. BCC28424 [134]

Acremonium sp. BCC28424 [134]

Acremonium sp. BCC28424 [134]

Acremonium sp. BCC28424 [134]

Acremonium sp. BCC28424 [134]

Acremonium sp. BCC2629 [136]

Acremonium sp. BCC2629 [136]
Acremonium sp. BCC2629 [136]
Acremonium sp. BCC2629 [136]
Acremonium sp. BCC2629 [136]

Acremonium sp. BCC2629 [136]

18

Plasmodium falciparum, 1Cs,= 3.0
[134]

Mycobacterium tuberculosis, 3.13 [134]
NCI-H187", ICso= 0.92 [134]
MCF-7°,ICso= 12 [134]
Plasmodium falciparum, 1Cso= 3.0
[134]

NCI-H187”, ICso= 6.6 [134]
Plasmodium falciparum, 1Cso= 3.4

[134]

Mycobacterium tuberculosis, 25 [134]
NCI-H187, 7.6 [134]
MCF-7°,ICso= 9.6 [134]
Plasmodium falciparum, 1Cso=2.9
[134]

Mycobacterium tuberculosis, 12.5
[134]

NCI-H187”, ICso= 8.4 [134]
Plasmodium falciparum, 1Cso= 3.0
[134]

Mycobacterium tuberculosis, 6.25
[134]

NCI-H187”, ICso= 2.0 [134]
MCF-7°, ICso= 8.6 [134]
Plasmodium falciparum, 1Cso= 3.1
[134]

Mpycobacterium tuberculosis, 1.07
[136]

KB cells’, ICso=1.05 uM [136]
NCI-H187”, ICso=2.29 [136]
Plasmodium falciparum, 1Cso= 3.8

[136]
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Beauvenniatin H; (285) Acremonium sp. BCC2629 [136]

Guangomide A (286) Acremonium sp. PSU-MAT70 [34]

Guangomide B (287) Acremonium sp. PSU-MAT70 [34]

Linear peptides

XR586 (288) A. persicinum [137]

Leucinostatin A (289) Acremonium sp. [138] Pythium ultimum, ECsy < 1 pM [138]
BT-20%, ICso= 2.3 nM [138]
MCF-7°, ICso=4.0 nM [138]

Cephaibol A (1) A. tubakii DSM 12774 [139] Staphylococcus aureus, 10 [139]
Streptococcus pyogenes, 10 [139]
Enterococcus faecium, 20 [139]
Ascaria galli, 25 [139]

Cephaibol A, (290) A. tubakii DSM 12774 [139]

Cephaibol B (2) A. tubakii DSM 12774 [139] Staphylococcus aureus, 5 [139]
Streptococcus pyogenes, 5 [139]
Enterococcus faecium, 10 [139]

Cephaibol C (3) A. tubakii DSM 12774 [139]

Cephaibol D (291) A. tubakii DSM 12774 [139]

Cephaibol E (4) A. tubakii DSM 12774 [139] Staphylococcus aureus, 80 [139]

Cephaibol P (292) A. tubakii DSM 12774 [139]

Cephaibol Q (293) A. tubakii DSM 12774 [139]

Acremostatin A (294) Acremonium sp.Tbp-5 DSM 12973 [140]

Acremostatin B (295) Acremonium sp.Tbp-5 DSM 12973 [140]

Acremostatin C (296) Acremonium sp.Tbp-5 DSM 12973 [140]

RHM1 (297) Acremonium sp. [121, 141] Staphylococcus epidermidis, 25 [141]

RHM2 (298) Acremonium sp.

RHM3 (299) Acremonium sp. [121]

RHM4 (300) Acremonium sp. [121]

Efrapeptin Eo (301) Acremonium sp. [121] H125", ICso= 1.3 nM [121]

Efrapeprin E (302) Acremonium sp. [121]

Efrapeptin F (303) Acremonium sp. [121, 141] H125", ICso= 1.3 nM [121]

Efrapeptin G (304) Acremonium sp. [121, 141] Staphylococcus epidermidis, 80 [141]
H125", ICso= 1.3 nM [121]

Efrapeptin H (305) Acremonium sp. [121]

p-Lactam antibiotics and related compounds
Cephalosporin C (306)

Penicillin N (307)

A. chrysogenum [142]

A. chrysogenum [142]

19

Escherichia coli, 0.4 [143]
Micrococcus luteus, 2.5" [144]

Escherichia coli, 2.5° [144]
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Isopenicillin N (308) A. chrysogenum [142]

Miscellaneous
Thiacremonone (309) Acremonium sp. HA33-95 [145]
Acremomannolipin A (310) A. strictum [146]

“IMR-90 (normal diploid flbroblast of lung); SW-13 (adrenal cortex adenocarcinoma); ‘G361 (malignant melanoma); ‘IMR-32
(neuroblastoma); ‘KB cells (papilloma carcinoma); '/RAW 264.7 (abelson murine leukemia virus-induced tumor); *H460 (non-small
cell lung tumour cell line); "A549 (human lung adenocarcinoma); ‘HeLa (human cervix adenocarcinoma);"HepGz2 (liver hepatocellular
cells); “A2780 sens (human ovarian carcinoma sensitive); ‘A2780 cisR (human ovarian carcinoma cisplatin-resistant); "B16-F10 (skin
adherent melanoma); "SF-268 (human glioblastoma); “"MCF-7 (human breast cancer); "NCI-H187 (human small- cell lung cancer);

YBT-20 (human breast cancer); "H125 (lung non-small cell carcinoma); *bioactivity only showed the test concentration.

20
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Steroids

14 15

Sesqutierpenoids

OH
OH

16 17 18

19

21
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25 26
o OHO
28 29

RO o) o) OH
m ( ml(\OH

31 Ry=H 33
32 Ry =Ac

22

OH

Wo OH

30

HO OR;
ml‘/\Rz

34 R;=H,R,=OH
35 Ry =Ac, R, =H
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HO

OH
PP

36 10R
37 10S

OH

40

"

.

41
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Diterpenoids

OH
52 R;=R;=H
R, =OH
53 R1 = R3 =OH
R2 =H

OR

58 R = p-D-Alt

“\

HO

OR

62 R = p-D-man

48 49 R;=R,=OH
R; = H, R, = B-D-Alt
50 Ry=R;=H
R, = OH, R, = p-D-Alt
51 Ry=H,R,+R3=0
R, = B-D-Alt

OR, OR
59 R, =OH 61 R = p-D-Alt
R, = B-D-Alt
60 R1 =H
R, = B-D-Alt

OR

63 R = a-D-Glc(1—=6)-B-D-Alt 64 R = p-D-Alt

24
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OR

65 R = p-D-Alt 66 R = B-D-Alt 67 R =p-D-Alt

OR OR OR

68 R = p-D-Alt 69 R = B-D-Alt 70 R = B-D-Alu

OH OH
L a L a
HO.,
o HO
OR OR OR
71 R = p-D-Alu 72 R = B-D-Alu 73 R=B-D-Alu

OR OR OR
74 R = B-D-Alu 75 R = o-D-Glc(1—=6)-p-D-Alt 76 R = a-D-Glc(1—>6)-B-D-Alt

OR OR
77 R = o-D-Glc(1—=4)-p-D-Alt 78 R = B-D-Alt

25
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Triterpenoids

81 82 83

26
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Polyterpenoids

OH OH OH OH OH OH
R,0 = % Z
Ro
86 R, = B-D-glucopyranosyl, R, = OH
87 R4 = pB-D-glucopyranosyl, R, = H
OH OH OH OH OH
¥z ¥z ¥z
RO
o
88 R = B-D-glucopyranosyl
OH OH OH OH OH OH
HO = = =
H
89
OH OH OH OH OH
RO ¥ % % =

90 R = B-D-glucopyranosyl
91 R=H

92

27
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Merohemiterpenoids

(0]

HO,,,

c

A

93

OH

H
0 OH
OH

OH 94

&)@R
XX
OH

97 R=H
98 R = CHj,

O; \;
OH

101

OH

HO,,

28

OH
102 R=H
103 R=CH,

OH

HO,,

106

OH

d0i:10.6342/NTU201701983



OH

114 115

OH

HO
HO,,
OH

117 118

123 9§, 9'S
124 9R, 9R
125 9§, 9R
OH 126 9R, 9'S

HO

“OH "OH

29
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OH HO

Merosesquiterpenoids

OH
H
OHC _ _— ©
OH OH
R
133 R=Cl
134 R=H
OH
OHC _ o)
on e

138 R; =R, =H
139 R,=Cl, R, = H
140 R1=C|, R2=OH

HO
Hoﬁo
HO
OH OH
OH
132

OH

OHC

Ry Ro

135 R;=Cl,R, = H
136 Ry =R, =H
137 R, =Cl, R, = OAc

141 R1+R2=O
142 R, =OH, R, = H

OH
OHC N ~OH

OH
Cl

145
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OH

HO 0" o

O~ 'H

146 R=H 148 149
147 R=CH,

OH

150 151 152

Meroditerpenoids

=
153
Depsides
o— OH O
\ OH
HO o) o
ol Hﬁoé&o
OH
154 155 R=H
156 R = CH,

31
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Lactones

OH O

157 R=CHj,
158 R=H

OH
OH
@) HO
OH O

165
OH
H
BOS
HO @)
HO il 0]
HO ©
OH
168

171

H,CO

OCH,3 ©

174

HO R4 Ry Rs
HCO R R
3 2 1 R,
0 o)
OH © OH O
159 R, = COCHa, Ry = H 162 R, = OCH,, Ry = CH,
160 R1 = CHon, R2 = CH3 R3 = CHon, R4 =0OH
161 R, = CH(OH)CHs, Ry=H 163 R;=R;=OH, R, = CH,
R3 = CHon
164 R, =R, = OH, Ry = H
R3 = CH3
OH
OH
0o O
OH O HO O
166 167
= OCHs OCHs
5 9
0 @)
169 170
HO
HsCO
O
OCH, ©
172 173

OH
HO

HO

175

32
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HO OH HO OH
o) 0 HO 0 o

HCO O~4§;: QE:A\W( TE:I:£E£; o \E/A\T/ s
T

o 0__0 OH O\T/A\H/O\T/A\ﬂ/o
HyCO o\T/A\H/o OH 0 0
0
177 178 &, 179
OH O OH O
o) o
HO HO
o) o) OH
180 181
Hydroquinones
COOMe O COOMe OH o) COOMe
O O O g8 "
OH HO OH HO OH HO
183 184

OCHs OH
189 0/ 190 R = Ac
— /—~OH 191 R=H
33
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Other aromatic compounds

OH OH

HO

OH O
192

=ET8

OH
196

Cyclic compounds

199

HO

OCH, HO
Cl Hyco
H,CO
07 ~OH

194

OH
197

OH

203

34

HO

HO

HOw-

ot

195

201

204

207
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208 R=CH,0OH
209 R=CHO

Acyclic compounds

212

OH X OCH; N OH
07 OH 07 >OCH,

213 214 215

HO™ ~O

216

217 218 R=f-H

35
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Alkaloids

221 222

223 224
[\ 0
o N N-XH O N OHO
N~ - '{He ’{H/
A B ECY
N7 NH, J—° H J H
225 226 227
HO,
O. N (0]
/YN hH / NH
N
S O S
HsCO o H4CO H3CO
228 229 230

36
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231

234

235

237

238

240 R, =SMe, R, =H
241 R, =H, R, = SMe

M
HO™ Y Yo
N

242

37
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Cyclopeptides

244

R1

250 R1 = H, R2 =H
251 R; = OH, Ry = H
252 R1 = OH, R2 = CH3

38

253 Ry = CH,CHa, R, = CH(CHa),
R3 = CHch(CHg)z, R4 = CH3

254 R1 = CH(OH)CHg, R2 = CH(CH3)2
R3 = CH2CH(CH3)2, R4 = CH3

255 Ry = CH(OH)CHa, R, = CH(OH)CH;
R3 = CH3, R4 =H

d0i:10.6342/NTU201701983



W
o~ ROR,

256 R;=OH, R,=Rs=H 259 R, =OH, R, = H
257 R4+ R, =0, R3=0H 260 R{+R,=0
258 Ry+R,=0,Rs=H

A R V?:[O

R\E o
S N
OxNMo 0“ N ( 0” N N (
O - .
W\“ K[(O o) W\v Kﬂ/o e
OH 0 0o .
OH

261 R = CH;
262 R=H

263 R1 = R2 =H

264 R;=CHg, R, =H
265 R;=H, R, =CH,
266 R1 = R2 = CH3

267 R1=R2=R3=H
268 R1 = CH3, R2 = R3 =H
269 R»] = R2 = CH3, R3 =H
270 R1 = R2 = R3 = CH3
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275 R1=H,R2=H
276 R, =OH, Ry = H

Ro

279 Ry =R, =R3=H, R, = OH
280 R1 =R2=R3=CH3, R4 =H
281 R1=R2=CH3, R3=R4=H
282 R1=R3=CH3, R2=R4=H
283 R1=CH3, R2=R3=R4=H
284 R1=R3=R4=H, R2=CH3
285 R1=R2=R4=H, R3=CH3

40

07N N
~L_o
O .
H
277 R=0OH
278 R=H

286 R=0H
287 R=H
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Linear peptides

WA

H, o 288

~fa bt

Iz
53:

v

R1

-
o (0] O Ry HN A_‘\\/ 1 Ry=R;=H,R3=R,=CHj,
290R1_HR2=R3=R4=CH3

1=R3=Ry=H, Ry =CHs

o NHZO NH 2 R
H \ 0 3 Ry=Ry=R,=H,R;=CHs
/\/Np o) 291 Ry=Ry=R3=R,=H
HO™ i o 4 0 o EZE 4 R;=Ry=Rs;=H,R,=CH,
©/ N)K( o) OH

R4
HO

41
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292 R=0OH
293 R=H

294 R = NHCH;
295 R = N(CHa),
296 R = NO(CHs),

297 R;=R;=CH,
R2=R4=H

298 R;=R;=H
R2=R4=CH3

299 R1=R2=R4=H
R3=CH3

300

d0i:10.6342/NTU201701983



Ngj@%wi
gﬁﬁv&#j$

(0]
301 R;=Ry=R;=R,=CHs
302 R1 = R2 = CH3, R3 = H, R4 = CH20H3
303 R»] = H, R2 = R3 = CH3, R4 = CH20H3
304 R1 = R2 = R3 = CH3, R4 = CHQCH:;
305 R1 = R3 = CH3, R2 = R4 = CHchg

p-Lactam antibiotics and related compounds

OH OH
o)
o I
HoN < 1S
2 H H
HO (S)
o)
306 307 308
Miscellaneous
(0]

0 o)
/ Kol o T
o) H
o OH 0 OMK/Y\OH

309 310
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%~ &R #3335 (Results and Discussions)

3.1 A E 3 RhmE g ine

Acremonium tubakii NTU60 & KE B E 7 2016 4 A 2 2% R 1L A &+
£E ML R A (25°08'52.3"N 121°47'443"E) 4T % 82 ¥4k » AW B % (Uba
intestinalis) B & 1 B #k Acremonium tubakii NTU60 - # 4 £ » Acremonium tubakii
NTU6O sy #7AE & Bt » 3% %/ PDA Bl G35 ket Am ¥ H4MEGE 4
RREEE ARHERTEALWASHAERAR S A RBANBEELT R Y

$REERS REREAEEHBILRE AR T -

3.1.1 Acremonium tubakii NTU60 & RE 3L & B in 2
HRADHOFXB BB SAER( K 150 = AsiRET N EREHEE-

Acremonium tubakii NTU60 £ % A RIZHAE P REMA NBER A 4 > RIEBAS

FAFEmeh 5 A LFRBALER O R HAERARABETERG LN

AR EEERIE R RRE R AE R E -

RE

M

BA& 6 R FRBRBRLE  CHMABEIRAGHEABERAR - &
PGB AN T EE P R MEBEEER 20 N A LB LES AT E R Ay B E R =
Rt BRBEGIFLERCES X 43 N F, -

4o 3 AT o LB LB 3 i 4h 4.3 A % 2L Sephadex LH-20 4%, 11 18 4k » &
B30 H R 4o Fr. 2—Fr. 8 Fp @& - FE T AR AR B HEBAZ -
& Fr. 2 4 HPLC #4643 21644 1 » 2 #u Subfr. 1 - Subfr. 1 & HPLC #/L43 2|

1b&4h 3 Fa 4 < Fr. 5 42 HPLC #4721t 64 56742 8 -
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The fermented broth of Acremonium tubakii NTU60 (20 L)

filtrated

filtrate mycelium

partition with EtOAc (1:1)

EtOACc extract (4.3 g)

d.

Fr.1 Fr.2 Fr.3 Fr4 Fr.5 Fr.6 Fr.7 Fr.8 Fr.9 Fr.10 Fr.11

a.
| | B
1 (44.6 mg) Sub fr.1 5(21.1 mg)
2 (17.2 mg) | b 6 (8.6 mg)
7 (5.8 mg)
3(17.8 mg) $ (16.3 mg)
4 (9.3 mg) '

RP-HPLC, Thermo Hpersil HS Cyg, Sy, 10 x 250 mm, 60% ACN

RP-HPLC, Thermo Hpersil HS Cyg, Sy, 10 x 250 mm, 75% MeOH

RP-HPLC, Phenomenex Luna PFP, 5y, 10 x 250 mm, 45% ACN + 0.03% Trifluoroacetic acid
CC, Sephadex LH-20, MeOH

/e o o P

3~ Acremonium tubakii NTUG60 3 &k N3 m 2 B o

45
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3.1.2 Acremonium tubakii NTU60

G
o
B
¥
®
=i
W

HRA RGN FXB R SAER( K 15 )6 = A 8RBT SRS BEE -
Acremonium tubakii NTUG60 £ /% S A& R3S KA AR N A 4 > BFHAK
B HEK 0 = B SR B3R 21 R o

A FEHER GGk kMR ER R 8 FEEBRERBRERR

2A n-hexane & H,O (1:1, viv) BATHELEER > LIRBIEHEIRIFEIETIRERY 5.4
N3, KR B8 EtOAc (1:1, viv) AT BRI » BB IBHEERIFP LB LB 3

B4 6.1 N3 e

o8 4 AR o LBECESHFE Y 6.1 N F A= & Fi% (dichloromethane) ¥ ¥ &%
WATH L PR & d silica gel 60 FAB A& 30 Bk - H@H R Ak (thin
layer chromatography) #9547 & % &6 % 5 %% o £+ Fr. 3 & HPLC #:1t43 %)

1t&4 9 F2 10 -
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Solid-state fermented brown rice of Acremonium tubakii NTU60 (900 g)

MeOH extract

extract three times with MeOH

partition with n-hexane/water

n-hexane extract (5.4 g)

aqueous layer

partition with EtOAc/H,0O

EtOACc extract (6.1 g)

b.

Fr.3 Fr.4 Fr.5

9 (37.1 mg)
10 (9.9 mg)

a. RP-HPLC, Phenomenex Luna PFP, Sy, 10 x 250 mm, 45% ACN + 0.03% Trifluoroacetic acid
b. CC, Siliga gel 60, Dichloromethane to MeOH

4 ~ Acremonium tubakii NTU60 [E] fE B % - df i A2 8 -
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3.2 \bé 1-10 &5 B

Linear peptides:

0
07 > NH
H -=;/> H2N O
N\\(\N
o B

OH
HO
Cephaibol A (1)
O O O HN

OH
HO
Cephaibol B (2)

48
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HO
Cephaibol C (3)
@) HN
@) NH
=/» H:N . #YO
H O
/\/N NH 0 H N
’ 0]
HOO ¢ O ¢ HN N N
SERERCAN

Cephaibol E (4)

49
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Steroids:

Glycocholic acid (5)

Cholic acid (6)

Glycochenodeoxycholate (7)

50
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Glycodeoxycholsaeure (8)

Triterpenoid:

Helvolic acid (9)

Lipid:
OH

HO\/k/O

1-Linoleoyl glycerol (10)

51
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3.2.1 Cephaibol A (1) = & #% A2 47

Phe1

Leu7
Aib3 Aib5
H
Aib2 Aib4 Gly6 \\\‘ Iva8
=B v
)

H\‘(\N Aib14

H Aib9
GIn11
i 0 HN
Phe- ol16© Pro15 )‘\? Hyp10

Hyp13

Ilva12

Aib = a-aminoisobutyric acid, Iva = isovaline
g 2%

BT A

feath 1 e ek wikkEo]”p=+15(c0.1, MecOH) » & M4 R 8k
(HRESIMS) [M + Na]’

B F % m/z 1692.9333 (caled for
CsoHi27N17020Na, 1692.9341) » 3R] 5 F KX & CsoHio7N17020 (B 5) © &4h 56
"“ TE;«(

4 g3t (IR)
(3284 cm™) R A4z (1646 cm™) ZFaAeymL (B 6) -

(Dimethyl sulfoxide-ds, 600 MHz) ( B 7 ) &4 HSQC (

4 9) M - I
B 53 & 2 ek 0y 0.85 (3H, d, J=6.2 Hz, Leu7-H;) #= 0.91 (3H, d, J= 6.2 Hz, Leu7-
Hy) AR atasebz ¥

(methyl) & F3R3% 5 0u 0.72 (3H, t,J= 7.4 Hz, Iva8-Hyme)
B 61 0.73 BH, t,J=7.4 Hz, Ival2-Hyve) 8% F & (methyl) § F33%

% 3¢ (Dimethyl sulfoxide-ds, 150 MHz) ( [ 8 ) #a-~it44 1 444 82 1A%k »
H g 5¢c 180.0 ~ 170.0 & 16 ABL Az % A (amide carbonyl) 5% - B B 42 6c 60.0 —
40.0 &3k A 48 B4 Co 693055

AL 1 B % BK (polypepeide) & #E o f& d¢
140.0 ~ 125.0 Y BB A dc 137.5 (Phel-C,) » 129.3 (Phel-Cy) ~ 128.2 (Phel-Cy)
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126.5 (Phel-Cs) 2 8¢ 139.6 (Phel6-C,) » 129.5 (Phel6-Cs) ~ 128.2 (Phel6-C,) ~ 125.8
(Phel6-C:) £y 48 K38 69303 ©

&g HMBC ( B 11 ) B8 ¥ #85~ 64 0.91 (Leu7-Hs) #1 8¢21.7 (Leu7-Cy) > ¢ 24.2
(Leu7-C,) ~ 8¢ 39.5 (Leu7-Cp) 488 » 811 0.85 (Leu7-Hy) 1 8¢ 22.8 (Leu7-Cs) ~ 8¢ 24.2
(Leu7-C,) » 8¢ 39.5 (Leu7-Cp) 48 H » &4 COSY ( B 10 ) &5 81 0.91 (Leu7-H;) #2
81 1.69 (Leu7-H,) 48R » 811 0.85 (Leu7-Hy) $1 8y 1.69 (Leu7-H,) 48 B i 3 38] 8¢ 22.8
(Leu7-Cs) #9 8c21.7 (Leu7-Cy) #:4 8c24.2 (Leu7-C,) Lk <8y 1.69 (Leu7-H,) 2 8y
1.52 (Leu7-Hg) A8 Bf » #8] 6c 24.2 (Leu7-Cy) #: 4 8¢ 39.5 (Leu7-Cp) £ 6u 1.52 (Leu7-
Hp) 2 8;4.02 (Leu7-H,) 48R » 01 4.02 (Leu7-H,) #2 8y 7.74 (Leu7-NH) A28 » M
HMBC § %28 5% ou 1.52 (Leu7-Hp) #2 8¢ 53.3 (Leu7-Cy) 8¢ 24.2 (Leu7-C,)~ 8¢ 171.8
(Leu7-C") 48Bf - 4] 6¢c 39.5 (Leu7-Cp) #:4£ 6¢ 53.3 (Leu7-Co) L » # A (carbonyl)
£ 8c171.8 (Leu7-C') » B¢ % (amine) & 8y 7.74 (Leu7-NH) » 48 Lk ¥ 45 4o pb ik 2 2 %
G Bz (Leucine) - 8y 7.74 (Leu7-NH) 2 3¢ 170.9 (Gly6-C') 488 » du 3.72 (Gly6-
H,) # 3¢ 170.9 (Gly6-C") 48R - &4 COSY FER#~ ou 7.99 (Gly6-NH) # 5y
3.72 (Gly6-H,) 48R » 4 b ¥H43 4o bl B B % H B8 (Glycine) © 8y 7.99 (Gly6-NH)
3¢ 175.8 (Aib5-C') 4B B » H:8] 5u 7.99 (Gly6-NH) #%4£ 8¢ 175.8 (Aib5-C') E o
Sn 1.40 (AibS-Hpme) $2 8¢ 56.0 (Aib5-Cy) ~ 8¢ 175.8 (Aib5-C') 48 » 8u 1.37 (AibS-
Hpmer) $2 8¢ 56.0 (Aib5-C,) ~ 8¢ 175.8 (Aib5-C') 48R » H#38] ¢ 56.0 #2 8¢ 24.9 ~ 8¢
24.5 Fuo §¢ 175.8 0932 3B 14 » R HF a0 db iz KBk A £ T 28 (0-aminoisobutyric
acid) » B¢ % (amine) £ 8y 7.58 (AibS-NH) L » $2 8¢ 56.0 (Aib5-C,) 8B ° on 7.58
(Aib5-NH) #2 3¢ 175.8 (Aib4-C') 48 B » 38 Oy 7.58 (AibS-NH) #:4e S¢ 175.8 (Aib4-
C') E; 8u1.37 (Aib4-Hpme1) $2 ¢ 55.9 (Aib4-C,) ~ 8¢ 175.8 (Aib4-C’) A8 B » O 1.38
(Aib4-Hpmer) 2 8¢ 55.9 (Aib4-Cy) 8¢ 175.8 (Aib4-C') 48 B » H 8] 8¢ 55.9 $1 5 24.8+
0c25.0 Fu 5¢ 175.8 6493 45 Bl 44 - 42 L HH4F 4o gL B BBk & 2 T B8 (0-aminoisobutyric

acid) » Bz (amine) & 8y 7.64 (Aib4-NH) L » ¥ 3¢ 55.9 (Aib4-C,) 48R - 6y 7.64
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(Aib4-NH) #2 5¢c 175.2 (Aib3-C") #8 B - 3 8] 811 7.64 (Aib4-NH) #: 42 5c 175.2 (Aib3-
C’) E ; &y 1.28 (Aib3-Hpper) £ 3¢ 56.0 (Aib3-C,) #v 8¢ 175.2 (Aib3-C’) A8 > ou
1.37 (Aib3-Hpmez) $2 8¢ 56.0 (Aib3-C,) v 8¢ 175.2 (Aib3-C) 48R » k38 8¢ 56.0 12
Oc 24.2 ~ 3¢ 24.7 Fuo Oc 175.2 492 B4 > ST fosb i KB A B T IRBL (o-
aminoisobutyric acid) » B¢ (amine) 4& oy 7.69 (Aib3-NH) E » $2 ¢ 56.0 (Aib3-C,)
48 B ° On 7.69 (Aib3-NH) £ 3¢ 175.1 (Aib2-C') 48 B » #8] 5i 7.69 (Aib3-NH) #: 4
dc 175.1 (Aib2-C') L ; Ou 1.28 (Aib2-Hpmer) #2 8¢ 55.9 (Aib2-Cy) #o 8¢ 175.1 (Aib2-
C') 48R » 8 1.27 (Aib2-Hpumez) #1 8¢ 55.9 (Aib2-C,) #o 8¢ 175.1 (Aib2-C") 48 Rf - 4%
B 80 55.9 #1 8023.6 ~ 8¢ 25.4 Fuw 8¢ 175.1 By B B4 » RIHIF oo b KB A R T
BB (a-aminoisobutyric acid) » f&# (amine) f& oy 8.65 (Aib2-NH) L » #2 5¢ 55.9
(Aib2-C,) 48 B © 811 8.65 (Aib2-NH) 1 8¢ 172.5 (Phel-C') 48R » 8] Sy 8.65 (Aib2-
NH) #:4£ 8¢ 172.5 (Phel-C') E © 8y 2.83 (Phel-Hp) #2 ¢ 55.3 (Phel-Cy) » ¢ 137.5
(Phel-C,) #u 8¢ 129.3 (Phel-Cs) 48R 5 Sn 4.33 (Phel-H,) #2 ¢ 36.5 (Phel-Cp) ~ 8¢
137.5 (Phel-C,) #o 8¢ 172.5 (Phel-C") 48R » B4 COSY & 5 8-~ ou4.33 (Phel-H,)
# 8y 2.83 (Phel-Hp) #v Sy 8.34 (Phel-NH) #8 B - 4#8] 5c 55.3 (Phel-C,) #2 3¢ 36.5
(Phel-Cpg) #u 8¢ 137.5 (Phel-Cy) #i&#: 1% » 8¢ 137.5 (Phel-Cy) #2 ¢ 129.3 (Phel-
Cs) » 8¢ 128.2 (Phel-C;) #v 8¢ 126.5 (Phel-Ce) Ak ey KB Y T8 » &L 40
sbBz A B A K R Bz 8% (Phenylalanine) » B% 3 (amine) 4& Oy 8.34 (Phel-NH) L » #1
8¢ 55.3 (Phel-C,) 48 H - 3y 8.34 (Phel-NH) #2 8¢ 170.5 (Ac-C') 48 » du 1.83 (Ac-
Huve) #2 8¢ 1705 (Ac-C') 48 B » st B AE K B T K (acetyl) » 1 K & i 8%
(Phenylalanine) #83% o B AJ fE 4 A1bE40 h & & 18 Az A Bk 48 Ak, © Ac-Phe-Aib-Aib-
Aib-Aib-Gly-Leu -

3% HMBC FEx B8+ F & (methyl) 8y 0.73 (Iva8-Hyme) #2 5c 27.7 (Iva8-Cp)
¢ 59.5 (Iva8-Cy) 48Rl » Su 1.26 (Iva8-Hpme) $2 8¢ 27.7 (Iva8-Cp) ~ 8¢ 59.5 (Iva8-Cy)

8B - He 8] 8¢ 7.4 (Iva8-Cyme) #2 8¢ 27.7 (Iva8-Cy) 8¢ 59.5 (Iva8-Cy) Fo 8¢ 22.1 (Ivas-
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Cpme) A EBRA1A » BLA COSY F BT On 0.73 (Iva8-Hyme) ¥ Oy 1.67 (Iva8-Hp)
ABRA > 8] 8¢ 7.4 (Iva8-Cyme) H:AE 8c27.7 (Iva8-Cp) L » 4& ¥4 Jopb i A fk A 2
#apr s (Isovaline) » ¥ B £ 5¢ 176.2 (Iva8-C') » 8y 7.58 (Aib9-NH) #1 5¢ 176.2 (Ivas-
C') #v 8¢ 56.3 (Aib9-C,) #a Bl > 38 5 7.58 (Aib9-NH) %4 8¢ 176.2 (Iva8-C') L -
811 1.48 (Aib9-Hpme1) $2 8¢ 56.3 (Aib9-C,) #v 8¢ 173.6 (Aib9-C’) A8 B » i 1.38 (Aib9-
Hpver) $2 8¢ 56.3 (Aib3-Cy) #v 8¢ 173.6 (Aib9-C') A8 B » 38 8¢ 56.3 2 8:23.3 ~ 8¢
25.8 Fu 8¢ 173.6 &2 14 » Qb ¥1Ffoob i KBk A T #k# (0-aminoisobutyric
acid) » B¢ % (amine) £ 8y 7.58 (Aib9-NH) Lk - phpx @k B & 4 : Iva-Aib -

COSY 8B~ oy 4.38 (Hypl0-H,) 2 8y 2.16 (Hypl0-Hp) ~ 8 4.29 (Hypl0-
H,) » 8y 3.74 (Hypl0-H;) #v 8y 5.17 (Hypl0-OH) #g B » B4 HMBC § & %8~ On
3.74 (Hyp10-H;) #2 8¢ 69.1 (Hyp10-C,) #8 B 5 81 2.16 (Hyp10-Hp) #2 8¢ 69.1 (Hyp10-
C,) ~ 8¢ 61.1 (Hypl0-C,) 48R » 8] 8¢ 61.1 (Hyp10-C,) ¥ 8¢ 36.9 (Hypl10-Cp) ~ 8¢
69.1 (Hyp10-C,) #u ¢ 56.2 (Hyp10-Cs) % &R 4% - Sc 56.2 (Hypl10-Cs) % 7T A&
BH BB F > 8 HMBC & 5% 8~ ou 4.38 (Hypl0-H,) 1 8¢ 171.9 (Hypl0-C') #a
Bl > 4& b ¥H4F 4o sb iR A B8 A R BB  (Hydroxyproline) 8y 7.89 (GInl1-NH) #2 §¢
171.9 (Hyp10-C') #v 8¢ 52.5 (GInl11-Cy)48 B - 8] 81 7.89 (GInl11-NH) 4 8¢ 171.9
(Hypl0-C") E ; 854.16(GInl1-H,) $1 8¢ 172.2(GInl1-C") 48 B : 81 2.08 (GInl1-H,)
1 8¢ 52.5 (GIn11-Cy)~ 8¢ 26.8 (GIn11-Cp) Fa 8¢ 173.3 (GInl1-Cs)48 B : 81 6.72 (Glnl 1-
NH,) # 8y 2.08 (GInl1-H,) 48R » s COSY KB HE T ou 7.89 (GInl1-NH) 2 &y
4.16 (GInl11-H,) 8 1.86 (GIn11-Hg) #v 85 2.08 (GInl1-H,) 48 Bl » # 8] 8¢ 52.5 (GInl1-
Co) #2 8:26.8(GInl1-Cp) ~ 8¢31.6 (GInl1-C,) $2 8¢ 173.3 (GInl1-Cs) #9383 Bl 4%
48t 4 4o gb B B s & % BG Bk F  (Glutamine) » ¥ 3 (carbonyl) 4 8¢ 172.2 (Glnl1-
C) E o8y 7.46 (Ival2-NH) #1 5c 172.2 (GIn11-C") 48R » 3R] oy 7.46 (Ival2-NH)
A O 172.2 (GInl1-C") Lt ; #8#% HMBC 5% 8~ F & (methyl) 8y 0.73 (Ival2-

Home) $2 8¢ 28.1 (Ival2-Cp) » 8¢ 58.6 (Ival2-C,) 48 B » Oy 1.41 (Ival2-Hpye) $2 8¢ 28.1
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(Ival2-Cp) ~ 8¢ 58.6 (Ival2-C,) 48 Bl » #:8] 8¢ 7.1 (Ival2-Cope) #2 8¢ 28.1 (Ival2-Cp) »
oc 58.6 (Ival2-C,) #o d¢ 20.5 (Ival2-Cpme) i3 Bi 1% - Bud COSY FExfA~ On
0.73 (Ival2-Hyme) $2 Oy 1.78 (Ival2-Hp) 48 B » 8] 8¢ 7.1 (Ival2-Cyme) Hi4e 8¢ 28.1
(Ival2-Cp) b &b 143 4o bt iz K 8 A B #0588 (Isovaline) # # £ 8¢ 172.9 (Ival2-
C" - stz dkEk B ¥ % : Hyp-Gln-Iva -

COSY E 5 faw oy 4.52 (Hypl3-H,) #2 8y 1.68 (Hypl3-Hp) » 8y 4.21 (Hypl3-
H,) » 8y 3.38 (Hypl3-Hs) #v 8y 5.14 (Hypl3-OH) #aBf - fics HMBC £ 5% BT O
3.38 (Hyp13-H;) #2 8¢ 69.2 (Hyp13-C,) #8 5 8u 1.68 (Hyp13-Hp) #2 8¢ 69.2 (Hyp13-
C,) ~ 8¢ 60.7 (Hyp13-C,) 48R » 8] 8¢ 60.7 (Hyp13-C,) ¥ 8¢ 37.5 (Hyp13-Cp) ~ 8¢
69.2 (Hyp13-C,) #o 8¢ 56.6 (Hyp13-Cs) # i3 Bff% > oc 56.6 (Hypl3-Cs) % £ 7T 4t
BH BB F > B8 HMBC & 5 8~ ou 4.52 (Hypl3-H,) 1 8¢ 173.0 (Hypl3-C') 48
B o & tb$HF fo sk ik B B A 5o B Bk Bk (Hydroxyproline) © 8y 7.94 (Aib14-NH) #2 3¢
173.0 (Hyp13-C') #v 8¢ 55.8 (Aib14-Cy)48 B » 48] 81 7.94 (Aib14-NH) £ 8¢ 173.0
(Hyp13-C") E ;81 1.39 (Aibl4-Hpmer) $2 8¢ 55.8 (Aib14-Cy) ~ 8¢ 171.9 (Aib14-C') 48
B > 8u 1.33 (Aibl4-Hpmer) $1 S 55.8 (Aib14-Cy) » 8¢ 171.9 (Aib14-C') 48 B - 3t
Oc 55.8 ¥2 5¢ 23.6 ~ 8¢ 25.8 Fu 8¢ 171.9 &y He il 15 » B LL¥HAT o bb IR AR EE A B T IR
B (a-aminoisobutyric acid) » # % (carbonyl) f& ¢ 171.9 (Aib14-C") L » #1 3¢ 55.8
(Aib14-C,) 48R - sLBZ I h & & : Hyp-Aib -

COSY & 5 #8-~ ou 4.13 (Prol5-H,) $2 6y 1.14 (Prol5-Hp) » du 1.50 (Prol5-H,)
%o 8y 3.49 (Prol5-Hs) 48 H » fivs HMBC F 8T 8y 1.50 (Prol5-H,) #1 3¢ 47.5
(Pro15-Cs) ~ 8¢ 28.5 (Pro15-Cy) 48 Bl ; Su 1.14 (Prol5-Hp) $2 8¢ 24.9 (Prol5-C,) ~ 8¢
61.9 (Prol15-C,) #8 B » 338 8¢ 61.9 (Prol5-Cy) ¥ 8¢ 28.5 (Prol5-Cp) » 8¢ 24.9 (Prol5-
C,) #u dc 47.5 (Prol5-Cs) # i 4Bf4% » Oc 47.5 (Prol5-Cs) 5 TheEA ERT -
] 8 HMBC ‘& 8 #8T 0 4.13 (Prol5-H,) #2 8¢ 170.9 (Prol5-C") 48 B » &t #4540

Sb B S B & B B #% (Proline) o 8y 7.16 (Phel6-NH) # 3¢ 170.9 (Prol5-C’) #uv ¢ 52.8
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(Phel6-C,) 48R » 338 8y 7.16 (Phel6-NH) 448 8¢ 170.9 (Prol5-C’) E ; 8y 2.99
(Phel6-Hp) 1 3¢ 52.8 (Phel6-Cy) 8¢ 139.6 (Phel6-C,) #Fu 8¢ 129.5 (Phel6-Cs) 48 B ;
8 7.13 (Phel6-He) #1 8¢ 128.1 (Phel6-C;) Fu 3¢ 129.5 (Phel-Cs) 48 B » fedA COSY
B B BaoT Op 7.16 (Phel6-NH) 1 8y 3.83 (Phel6-H,) - 8y 2.99 (Phel6-Hp) » oy 3.24
(Phe16-CH,) #1 8y 4.53 (Phel6-OH) A8 B - 48] 8¢ 52.8 (Phe16-C,) ¥ 8¢ 36.5 (Phel6-
Cp) #v 8¢ 139.6 (Phel6-C,) Fo 8¢ 63.5 (Phel6-CH,) 4 i Bl 1% » 8¢ 139.6 (Phel16-C,)
# 8¢ 129.5 (Phel6-Cs) » 8¢ 128.1 (Phel6-C,) #v 8¢ 125.8 (Phel6-Cy) % ARk oY %35
B F Rk o 48 e ¥4 40 b Bk A B & Phenylalaninol o pbAZ 28 B £ % : Pro-Pheol -
1%l HMBC 12450k 16 18 B 3 Bk 09 45 4o B P T A5 DA L ARAT PR AT B35 3%
IR S BN TR E Y AR R A B BRAER AL S
MY 454 % €404 cephaibol A [147] » H 3152 48 fE 0y 847 b 48 o Lb ¥ Bk [148] >
PR AR AR ey AR H LY -

m

Hj‘ ¥ H%LH%%N%LH%\/ J\N¢ﬂ

'r\v OO‘RH

H,N —~|J o
m . #\f

N

HMBC: /A
cosy: ——

57

ﬂP
) 2\)& iH
<7/ N

d0i:10.6342/NTU201701983



& S5 Atbth 1 Z & smFEHEIE - [Sin ppm, mult. (Jin Hz)]

Amino acid Position B 'HA¢

Acetyl (Ac) CH; 22.4 1.83 (3H, s)
c 170.5

Phenylalanine (Phel) NH 8.34 (1H, d, 5.8)
Cq (CH) 55.3 4.33 (1H, m)
Cp (CHy) 36.5 2.83 (1H, m)

2.97 (1H, m)

G, (©) 137.5
Cs (CH) 129.3 7.29 (1H, m)
C: (CH) 128.2 7.25 (1H, m)
C: (CH) 126.5 7.22 (1H, m)
C'(C=0) 172.5

a-Aminoisobutyric acid (Aib2) NH 8.65 (1H, s)
Ca(C) 55.9
Cpme1 (CH3) 23.6 1.28 (3H, s)
Cpme2 (CH3) 254 1.27 (3H, s)
C'(C=0) 175.1

a-Aminoisobutyric acid (Aib3) NH 7.69 (1H, s)
Ca (O 56.0
Cpme1 (CH3) 24.2 1.37 (3H, s)
Cpme2 (CH3) 24.7 1.28 (3H, s)
C'(C=0) 175.2

a-Aminoisobutyric acid (Aib4) NH 7.64 (1H, s)
Ca(C) 55.9
Cpme1 (CH3) 24.8 1.37 (3H, s)
Cpme2 (CH3) 25.0 1.38 (3H, s)
C'(C=0) 175.8

a-Aminoisobutyric acid (Aib5) NH 7.58 (1H, s)
Ca(C) 56.0
Cpme1 (CH3) 24.9 1.40 (3H, s)
Cpme2 (CH3) 24.5 1.37 (3H, s)
C'(C=0) 175.8

Glycine (Gly6) NH 7.99 (1H, m)
Cq (CHy) 43.5 3.65 (1H, m)

3.72 (1H, m)
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Amino acid Position B 'H"e
C'(C=0) 170.9
Leucine (Leu7) NH 7.74 (1H, m)
C. (CH) 533 4.02 (1H, m)
Cp (CHy) 39.5 1.52 (1H, m)
1.68 (1H, m)
C, (CH) 24.2 1.69 (1H, m)
Cs (CH3) 22.8 0.91 (3H, d, 6.0)
Cs (CHj) 21.7 0.85 (3H, d, 6.0)
C'(C=0) 171.8
Isovaline (Iva8) NH 7.49 (1H, s)
Cq (O) 59.5
Cpme (CHa3) 22.1 1.26 (3H, s)
Cyme (CH3) 7.4 0.73 (3H, d, 7.4)
Cp (CHy) 27.7 1.67 (1H, m)
2.17 (1H, m)
C'(C=0) 176.2
a-Aminoisobutyric acid (Aib9) NH 7.58 (1H, s)
Ca(C) 56.3
Cpme1 (CH3) 233 1.48 (3H, s)
Cpme2 (CH3) 25.8 1.38 (3H, s)
C'(C=0) 173.6
Hydroxyproline (Hyp10) C.(CH) 61.1 4.38 (1H, t, 8.8)
Cp(CHy) 36.9 1.77 (1H, m)
2.16 (1H, m)
C,(CH) 69.1 4.29 (1H, m)
Cs (CHy) 56.2 3.49 (1H, m)
3.74 (1H, m)
C'(C=0) 171.9
v-OH 5.17 (1H, m)
Glutamine (GInl1) NH 7.89 (1H, d, 8.7)
Cu.(CH) 52.5 4.16 (1H, m)
Cp(CHy) 26.8 1.86 (1H, m)
2.17 (1H, m)
C,(CHy) 31.6 2.08 (1H, m)
2.12 (1H, m)
G (C=0) 173.3
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Amino acid Position B 'H"e
e-NH, 6.72 (2H, s)
7.21 (1H, m)
C'(C=0) 172.2
Isovaline (Ival2) NH 7.46 (1H, s)
Cq (O) 58.6
Cpme (CHa3) 20.5 1.41 (3H, s)
Cyme (CH3) 7.1 0.73 (3H, d, 7.4)
Cp (CHy) 28.1 1.78 (1H, m)
2.13 (1H, m)
c 172.9
Hydroxyproline (Hyp13) C.(CH) 60.7 4.52 (1H, t, 8.9)
Cp(CHy) 37.5 1.68 (1H, m)
2.16 (1H, m)
C,(CH) 69.2 4.21 (1H, m)
Cs (CHy) 56.6 3.38 (1H, m)
3.66 (1H, m)
c 173.0
v-OH 5.17 (1H, m)
a-Aminoisobutyric acid (Aib14) NH 7.94 (1H, s)
Co(C) 55.8
Cpme1 (CH3) 23.6 1.39 (3H, s)
Cpme2 (CH3) 25.8 1.33 (3H, s)
C'(C=0) 171.9
Proline (Prol5) Cq (CH) 61.9 4.13 (1H, m)
Cp(CHy) 28.5 1.14 (1H, m)
1.84 (1H, m)
C,(CHy) 24.9 1.50 (1H, m)
1.57 (1H, m)
Cs (CHy) 47.5 3.49 (1H, m)
3.79 (1H, m)
C'(C=0) 170.9
Phenylalaninol (Phe-ol16) NH 7.16 (1H, s)
C.(CH) 52.8 3.83 (1H, m)
Cp(CHy) 36.5 2.59 (1H, m)
2.99 (1H, m)
G, (©) 139.6
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Amino acid Position B 'H e
Cs (CH) 129.5 7.26 (1H, m)
C. (CH) 128.1 7.23 (1H, m)
C: (CH) 125.8 7.13 (1H, m)
Hydroxy (-ol) CH, 63.5 3.24 (1H, m)
3.38 (1H, m)
OH 4.53 (1H, t, 8.9)

“Measured in dimethyl sulfoxide-d, (150 MHz); "Measured in dimethyl sulfoxide-ds (600 MHz).

“Signals without multiplicity were overlappled, and picked from COSY or HMBC spectra.
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WXH1-22-3-10ppm_161028111507 #1 RT: 0.02 AV: 1 NL: 6.89E8
T: FTMS + p ESI Full ms [150.00-2000.00]

100 857.9606
E 100 1693.9363
90— [M + 2Na]?*
3 % 1692.9333
80— o
E L7
70—: E 60
g 60_; § % 1694.9391
‘g ] E 40
3 50 N
§ ] 20 1695.9419
2 B 10
% 40 416909377 1691.9294 1998:344% 1607 9568 1609.4288
14 3 1690 1692 1694 1696 1698 1700
30: m/z
203 437.1935
. 1693.9363 [M + Na]*
10— 288.2896 718.4642 [ ]
B I h l 579.1(?‘368 907.4608 1136.6201 1742 9332
O e e L L L e T N S S B B S B B R B B R B
200 400 600 800 1000 1200 1400 1600 1800 2000
m/z

B 5 Aceth | 2 & AT ERMEER S -
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%T

100

90 B 9 1 2‘ 3 A'.,‘
. 1 |
P 16
O
17 .
L 9
[ Result of Peak Picking ]
No. Position Intensity No. Position Intensity
1 3284.18 86.3694 2 1645.95 77.3773
3 1540.85 81.6849 4 1456.96 88.9572
5 1435.74 89.4486 6 1418.39 88.3955 3
80 IR 7 1386.57 89.1465 8 1364.39 89.737
9 1299.79 90.8294 10 1198.54 91.0592
11 1173.47 90.3184 12 11484 91.6644
13 1079.94 91.7091 14  801.278 91.1411 2
15  781.029 90.7498 16 748.245 89.288
B 17 702.926 87.1873 18  648.929 87.1009
79 l l 1 l
4000 3000 2000 1000 600

Wavenumber [cm-1]

6~ fb&ih 1 Z4rsh k3 (ZnSe) o
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600 MHz 1H DMSO 1-22-3
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imethyl sulfoxide-ds, 600 MHz) °
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600 MHz 13C DMSO 1-22-3

20160802-0x81-20-2
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3
1
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17.15
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3000 an

To
10.70 usec
40.28561401 W

1569201543 Mz

cammsEL £1

70 69 68 67 66 65 G4 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 44 ppm

ppm

1509028675 Mz

o
2.00 2

o
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Slzell
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961°GLL —-

ozosL—"

i

160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

170

8~ fb4& 1 2 w3 (Dimethyl sulfoxide-ds, 150 MHz) °
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20160802-x1-20-2

1
20160630
T6.43

600 MHz HSQC DMSO 1-22-3
MMML = :
ppm e
)

Tine
INSTRUM
PROBHD 5 mm PABBO BB-
PULPROG  hsqeetgpsispz.2
2048
soLvENT Diso
Ns o
o5 1
swn 8370.536 5z
FIDRES 4.087176
- 20 Ao 0.1223839 sec
RG 50
o 59.733 usec
oE 21.00 usec
nsT2 145.0000000
cnsTL 0.5000000
0 0.00000300 sec
b1 1750000000 sec
o4 0.00172414 sec
o1 0.03000000 aec
- D16 0.00020000
D24 0.00086207 sec
™o 0.00002010 sec

5.
19740 usec
1000100 usec

38.48839951
500.1336008 Hiiz

cranNEL £2
o

150.9148755 Mz

sp7 9.80 a

€rp60,0.5,20.1
SPNANT
- sPoAL3

Crp6ocomp. &
0.500

120

P19 500,00 usec

§D0
™ 256
sro1 150.9149 1
FIDRES 97.269356 Hz

140 s 165.000 ppm
FMobE  Echo-Antiecho
s Toz4
sp 600.1299987 iz
o st
ssB 2
by 0.00 52
B o
rc 00
st 24
uc2 echo-antiecho

- sF 150.9028620 Mz
worr st
ssp
I8 0.00 52
=3 o

180

f T
9.0 8.

T T T
5 80 75 7.0

T T T T T T T T T T T T T
6.5 6.0 55 50 45 40 35 3.0 25 20 15 1.0 0.5

o\

9 ft44 1 2 HSQC B 3% -
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600 MHz COSY DMSO 1-22-3

ppm

oge 009, 6, °GEMANI
oo

o ® 0 © 60EYommms ess.000 D

10 ~ {644 1 2 COSY B3t -
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T T T T T T T T T T
90 85 80 75 7.0 65 6.0 55 50 45 4.0 3

T
5 3.0 25 2.

T T T
0 15 1.0 05

ppm

C><)
BRUKER
()

20160802-WxH1-20-2
2

1
20160630
9.49

0.1223839 sec

59.733 usec
21.00 usec

0.00000300 sec
1150000000 sec
0103000000 sec
0100002000 sec
0100000400 sec
0100020000 sec
0100011945 sec

GRADIENT CHANNEL =

9.80 usec

9180 usec
2500000 usec
~4.00 dB
4
38.48839951 W
5.91428089 W
600.1336008 Mz

SM5010.100
10.00 3
1000100 usec
1

256

500.1336 Mz

32697407 Bz

13.948 ppm
o

1024

600.1300000 miiz
SINE
0.00 5z
1.00
1024

600.1300006 Hiiz
SINE

0.00 5z
o
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600 MHz HMBC DMSO 1-22-3

ppm

LR -
e ve -

100

120

140

160

T T T T T T T T T T
9.0 85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

11~ 144 1 2 HMBC B3t -
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C><)
BRUKER
()

= 20160802-WXH1-20-2
T i
PROCNO H
Date_ 20160701
Time 11.09
INSTRUM ect.
PROBHD BB-
PULPROG  hmbcgplpndgf
2088
SOLVENT DisO
NS 16
s 16
s 8370.536 Hz
FIDRES 4.087176 Hz
a0 0.1223839 sec
&G 5
o 59.733 usec
e 21.00 usec
™ 297.9 K
cnsT2 145.0000000
cnsTi3 10.000000!
0.00000300 sec
o1 1750000000 sec
2 0100344828 sec
D6 0105000000 sec
D16 0100020000 sec
™o 0100001505 sec
CHANNEL £1
18
9.80 usec
19160 usec
L1 .
PLIN 38.48839951 W
sFo1 500.1336008 Mz

cHANNEL £2

13¢
11.80 usec
3100 dB

0.28561401 W

150.9166486 HHz

GRADIENT CHANNEL

010.100
550101100
5M5Q10.100

RTEY
30100 %
30010 %
100000 usec
2
6
1 ft 6 1z

FIDRES 120.695709 Bz

ppm

FrMODE

1

sF 600.1300036 Mz

wow os:

ssB 0

8 0.00 Hz

3 0

P 1.00

s1 1023

uc2 o

sF. 150.9028466 Mz

wow SINE

ssB 0

8 0.00 Hz

B 0
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3.2.2 Cephaibol B (2) . & # A2 A47

Phe1
Iva5 Leu?
Aib3
"' N
H
Aib2 Aib4 Gly6 \\\‘ Ivas
/5 |-| Aib9
H GIn11
/S~
HO 2 O
Phe-ol16© Hyp10

lval12

Aib = a-aminoisobutyric acid, Iva = isovaline

et 2 Ba edr R > ik AE[0] p=+1.2(c0.1,MeOH) » % 247 &R 458k

% 3% (HRESIMS) #8 - £ [M + Na]' # F % m/Zz 1706.9480 (caled for

Cs3H120N17020Na, 1706.9497) » 3R] 5 F X & CssHi2oN17020 (B 12) © 45 k3E (IR)
A A (3280 cm™) RAEsE (1650cm™) £ Fateyse (B 13) -

# 3% (Dimethyl sulfoxide-ds, 500 MHz) ( [B 14 ) &4 HSQC ( B 16 ) 247 -
B ES5EZ M 6y 0.84 3H, d, J = 6.1 Hz, Leu7-Hs) #2 0.90 (3H, d, J = 6.1 Hz,
Leu7-Hy) A Zia4m4 2 F &4 (methyl) & F3R3% ; u 0.72 (3H, m, Iva8-H,ue)
B 61 0.73 (3H, m, Ival2-Hyve) #2 8y 0.79 (3H, t, J = 7.4 Hz, Iva5-Hve) R 5 F &
(methyl) & F3R3% °

7 3% (Dimethyl sulfoxide-ds, 150 MHz)( [ 15 )#a-~4b440 2 484 83 fE#% »
HF 5c 180.0 ~ 170.0 % 16 BB #% & (amide carbonyl) 3k - F B4 5c 60.0 ~
40.0 B3Rk A 4B H oy Co 8933% - #RIMES4 2 A £ BK (polypepeide) & 4% o £ dc

140.0 ~ 125.0 85 BN 4 S¢ 137.5 (Phel-C,) » 129.3 (Phel-Cs) » 128.2 (Phel-Cy) »
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126.5 (Phel-Cs) 2 8¢ 139.6 (Phel6-C,) » 129.5 (Phel6-Cs) ~ 128.1 (Phel6-C,) ~ 125.8
(Phel6-C:) £y 48 K38 69303 ©

g HMBC ( B 18 ) F 5 P 885 61 0.90 (Leu7-Hs) #2 8¢ 21.7 (Leu7-Cy) ~ d¢ 24.3
(Leu7-C,) » 8¢ 39.5 (Leu7-Cp) 48 B » 811 0.84 (Leu7-Hy) $1 8¢ 22.8 (Leu7-Cs) » 8¢ 24.3
(Leu7-C,) » 8¢ 39.5 (Leu7-Cp) 48 H » &4 COSY ( B 17 ) &5 81 0.90 (Leu7-H;) #2
81 1.69 (Leu7-H,) 48R » 811 0.84 (Leu7-Hy) $1 8y 1.69 (Leu7-H,) 48 B i 3 38] 8¢ 22.8
(Leu7-Cs) #9 8c21.7 (Leu7-Cy) #:4 8c24.3 (Leu7-C,) Lk <8y 1.69 (Leu7-H,) 2 8y
1.52 (Leu7-Hg) 48 Bf - 48] 8¢ 24.3 (Leu7-C,) H: £ 8¢ 39.5 (Leu7-Cp) L -8y 1.52 (Leu7-
Hp) 2 8;4.02 (Leu7-H,) 48R » 01 4.02 (Leu7-H,) #2 8y 7.74 (Leu7-NH) 488 » M
HMBC § %28~ ou 1.52 (Leu7-Hp) 2 8¢ 53.2 (Leu7-Cy) 8¢ 24.3 (Leu7-C,)~ 8¢ 171.9
(Leu7-C") 48Bf - 4] 6¢c 39.5 (Leu7-Cp) #:4£ 6¢ 53.3 (Leu7-Co) L » # A (carbonyl)
£ 8c171.9 (Leu7-C') » B¢ % (amine) & 8y 7.74 (Leu7-NH) » 48 Lk ¥ 43 4o pb ik 2 4
G Bz (Leucine) - 8y 7.74 (Leu7-NH) 2 3¢ 170.8 (Gly6-C') 488 » du 3.75 (Gly6-
H,) 2 8¢ 170.8 (Gly6-C') #aBf - B4 COSY FEREA-T On 7.96 (Gly6-NH) $1 oy
3.72 (Gly6-H,) 48R » 4 b ¥H43 4o bl B B % B8 (Glycine) © 8y 7.96 (Gly6-NH)
1 3¢ 175.8 (Iva5-C') 48R » 8] 81 7.96 (Gly6-NH) #: 4 5c 175.8 (Iva5-C') E < 4%
¥ HMBC F 5% 8~ F 4 (methyl) 8y 0.79 (Iva5-Hyme) #2 8¢ 28.5 (Iva5-Cp) ~ 8¢ 59.1
(Iva5-C,) 488 » 8u 1.33 (Iva5-Hpme) #2 3¢ 28.5 (Iva5-Cp) ~ 8¢ 59.1 (Iva5-C,) 48 B
338 8¢ 7.6 (Iva5-Cove) $2 8¢ 28.5 (Ivas5-Cp) » 8¢ 59.1 (Iva5-Cy) Fv 8¢ 21.4 (Iva5-Cpme)
H &ML > BA COSY 88T ou 0.79 (IvaS-Hyme) 2 8u 1.98 (Iva5-Hp) A8 Rf >
38 8¢ 7.6 (IvaS-Cone) 345 8¢ 28.5 (IvaS5-Cp) L » 48 P45 4o b Bic S B 4 B MR B B
(Isovaline) » % # (amine) 4 Oy 7.50 (Iva5-NH) Lt » #1 8¢ 59.1 (Iva5-C,) 48 ° 8u
7.50 (Iva5-NH) #2 8¢ 175.7 (Aib4-C’) 48R » 8] 8y 7.50 (Iva5-NH) #: 4 5¢ 175.8
(Aib4-C") E ;5 8u 1.37 (Aibd-Hpye1) $2 ¢ 56.1 (Aibd-Cy,) ~ 8¢ 175.7 (Aib4-C") 48 Bf »

On 1.37 (Aib4-Hpme2) #2 3¢ 56.1 (A1b4-C,) » ¢ 175.7 (Aib4-C') A8 Bfl » 3R] 5c 56.1 1
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Oc 24.8 ~ O¢ 24.9 Fu Oc 175.7 4 B b1k > LILEAF Lok iR AR A B T IR (a-
aminoisobutyric acid) » B¢ (amine) 4& 6y 7.72 (Aib4-NH) E » $2 ¢ 56.1 (Aib4-C,)
48 B ° 0u7.72 (Aib4-NH) #2 6¢ 175.3 (Aib3-C’) 48 R » 48] Oon 7.72 (Aib4-NH) =12
8¢ 175.3 (Aib3-C) E 5 6u 1.31 (Aib3-Hpme1) #2 8¢ 56.0 (Aib3-Cy) Fn 8¢ 175.3 (Aib3-
C') 48R - Ou 1.28 (Aib3-Hpmez) #2 ¢ 56.0 (Aib3-C,) Fu 6¢ 175.3 (Aib3-C') A8 R - 3
B 8¢ 56.0 $2 5c24.2 ~ 8c24.6 Fv 5c 1753 i BBl 14 » RILHF b AR A E T
BB (a-aminoisobutyric acid) » f&# (amine) f& oy 7.67 (Aib3-NH) L » #2 3¢ 56.0
(Aib3-C,) #8 R ° 6u 7.67 (Aib3-NH) ¥2 6¢ 175.0 (Aib2-C") 48 Bf » #/8] on 7.67 (Aib3-
NH) #4 8¢ 175.0 (Aib2-C') E ; 6y 1.28 (Aib2-Hpme1) #2 8¢ 56.0 (Aib2-C,) #Fv 8¢
175.0 (Aib2-C") 48R » dn 1.27 (Aib2-Hpme2) ¥ ¢ 56.0 (Aib2-Cy) Fu 3¢ 175.0 (Aib2-

C') A8 Bl - B 5c 56.0 #1 5¢ 23.9 ~ 8¢ 25.3 Fu 8¢ 175.0 ey BB 14 - L #HiF 4ot

-

B A B A B T BB (o-aminoisobutyric acid) » Bz (amine) f& 8y 8.62 (Aib2-NH) E
# 8¢ 56.0 (Aib2-C,) 48 B © 81 8.62 (Aib2-NH) # 8¢ 172.6 (Phel-C') 48 B » # 3] ou
8.62 (Aib2-NH) #:4¢ 5c 172.6 (Phel-C’) k8 2.83 (Phel-Hp) $2 8¢ 55.3 (Phel-Cy)
8¢ 137.5 (Phel-C,) #u 8¢ 129.3 (Phel-Cs) 48 Bf ; Ou 4.32 (Phel-H,) $2 8¢ 36.5 (Phel-
Cp) ~ 8¢ 137.5 (Phel-C,) #u 8¢ 172.6 (Phel-C") 4B » B4 COSY § B Ba T on 4.32
(Phel-H,) #1 8 2.83 (Phel-Hy) #v 8y 8.33 (Phel-NH) #g B » 48] 8¢ 55.3 (Phel-Cy)
#1 8¢ 36.5 (Phel-Cp) #u 8¢ 137.5 (Phel-C,) & #2414 » ¢ 137.5 (Phel-C,) #2 3¢
129.3 (Phel-Cs) ~ 8¢ 128.2 (Phel-C;) #u 8¢ 126.6 (Phel-Ce) %481 64 X382 H F 35k -
4B LL ¥ 4o b ik K B A R B Bk (Phenylalanine) » B% % (amine) 4& Oy 8.33 (Phel-
NH) E > # 8c55.3 (Phel-C,) 48R - 8 8.33 (Phel-NH) 1 5 170.6 (Ac-C’) 8B
O 1.83 (Ac-Hme) $2 8¢ 170.6 (Ac-C') Aaff] » sbBHER A TEEA (acetyl) - ¥ K R Bk
B (Phenylalanine) 48i& o B ATAE4ERILE-4 B B4 B RE SR B 41 7%, : Ac-Phe-Aib-

Aib-Aib-Iva-Gly-Leu -
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3% HMBC FEx B8+ F & (methyl) 8y 0.73 (Iva8-Hyme) #1 5c 28.0 (Iva8-Cp)
d¢ 59.5 (Iva8-Cy) 48Rl » Su 1.26 (Iva8-Hpme) §2 8¢ 28.0 (Iva8-Cp) ~ 8¢ 59.5 (Iva8-Cy)
A8 B > H#8] 8¢ 7.5 (Iva8-Come) ¥ 8¢ 28.0 (Iva8-Cp) » 8¢ 59.5 (Iva8-Cy) #v 8¢ 21.9 (Ivas-
Cpme) A EH: B4 » Bd COSY 8 On 0.73 (Iva8-Hywe) #2 Sy 1.67 (Iva8-Hg)
ABRA > 8] 5 7.4 (Iva8-Cyme) #E4E Oc 28.0 (Iva8-Cp) E » 8y 7.42 (Iva8-NH) #1 §¢
171.9 (Leu7-C’) 48R » 338 Oy 7.42 (Iva8-NH) #:4 8¢ 171.9 (Leu7-C') E o &b ¥
5o st g BB 2 B 43 Bg 8 (Isovaline) » # A £ Oc 176.3 (Iva8-C') - 81 7.58 (Aib9-NH)
#1 8¢ 176.3 (Iva8-C') #u 3¢ 56.4 (Aib9-C,) 48R - 7] du 7.58 (Aib9-NH) # 4 3¢
176.3 (Iva8-C’) E o 8y 1.47 (Aib9-Hpme1) $2 8¢ 56.4 (Aib9-Cy) Fu 8¢ 173.6 (Aib9-C')
A8 R > Om 1.33 (Aib9-Hpmez) #2 8¢ 56.4 (Aib3-C,) #u 8¢ 173.6 (Aib9-C') A8 B » ]
8¢ 56.4 2 8¢ 23.3 ~ 8¢ 25.8 Fu 8¢ 173.6 ¢y H: 1% » L YT fosb i A BE A B T M
B (a-aminoisobutyric acid) » B % (amine) f& Oy 7.58 (Aib9-NH) E - pbhziLE% R #&
2 : Iva-Aib -

COSY 8B~ oy 4.38 (Hypl0-H,) 2 8y 2.16 (Hypl0-Hp) ~ 8y 4.28 (Hypl0-
H,) » 8y 3.75 (Hypl0-H;) #v 8y 5.16 (Hypl0-OH) #a B » &4 HMBC § & %8~ On
3.75 (Hyp10-H;) #2 8¢ 69.1 (Hyp10-C,) #8 B 5 81 2.16 (Hyp10-Hp) #2 8¢ 69.1 (Hyp10-
C,) ~ 8¢ 61.1 (Hypl0-C,) 48R » 8] 8¢ 61.1 (Hyp10-C,) ¥ 8¢ 36.9 (Hypl10-Cp) ~ 8¢
69.1 (Hyp10-C,) #a ¢ 56.1 (Hyp10-Cs) # &R 4% - Sc 56.1 (Hypl10-Cs) 5% 7T A&
BH BB F > 8 HMBC & 5% 8~ ou 4.38 (Hypl0-H,) 1 8¢ 172.0 (Hypl0-C') #a
Bl > 4@ ¥H4F 4o db iR A B8 A R BB (Hydroxyproline) 8y 7.89 (GInl1-NH) #2 §¢
172.0 (Hyp10-C') #v 8¢ 52.6 (GInl1-C,) 48R > 48] ou 7.89 (GInl1-NH) #4 dc
172.0 (Hypl0-C') E ; 8y 4.16 (GInl1-H,) $1 ¢ 172.3 (GInl1-C") A8 B 5 oy 1.86
(GInl1-Hp) 1 8¢ 52.6 (GIn11-C,) » 8¢ 31.6 (GInl11-C,) #8 B : 8u 1.86 (GInll1-H,) 1
8¢ 26.8 (GIn11-Cp) Fv d¢c 173.3 (GIn11-Cs) 48 B 5 8y 6.71 (GInl11-NH,) #2 8¢ 173.3

(GIn11-C) #» 8y 1.86 (GInl1-H,) 48R » && COSY F B on 7.89 (Glnl1-NH)
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# 814.16 (GInl1-H,) » 81 1.86 (Glnl1-Hp) v 8y 1.86 (GInl1-H,) #a B - 48] 5052.6
(GIn11-C,) ¥ 8¢ 26.8 (GIn11-Cyp) 8¢ 31.6 (GInl1-C,) $2 8¢ 173.3 (Glnl1-Cy) #4id
BRMA S b3 S0 sk Bk A B A & 8Bk A% (Glutamine) > #: & (carbonyl) & 8¢ 172.3
(GIn11-C') 8y 7.46 (Ival2-NH) $1 5c 172.3 (GIn11-C’) 48 Bf » 3 58] oy 7.46 (Ival2-
NH)#: £ 8¢ 172.3 (GIn11-C") Lk ;483 HMBC F 5% 88~ F & (methyl) 5y 0.74 (Ival2-
Hyme) #2 8¢ 28.2 (Ival2-Cp) ~ 8¢ 58.6 (Ival2-C,) 48 Bf » 6u 1.41 (Ival2-Hpye) ¥ 8¢ 28.2
(Ival2-Cp) ~ 8¢ 58.6 (Ival2-C,) 48 B » 38 8¢ 7.1 (Ival2-Cpume) #2 8¢ 28.2 (Ival2-Cp) »
oc 58.6 (Ival2-C,) #o d¢ 20.5 (Ival2-Cpme) i3 Bi 1% - Bud COSY FEr#A-T On
0.74 (Ival2-Hyme) #2 8y 1.77 (Ival2-Hg) ABEf » 8] 8¢ 7.1 (Ival2-Cyme) H:4E 5c 28.2
(Ival2-Cp) b & Ltb 143 4o bbpz K 8 A B #0588 (Isovaline) #: & £ 5¢ 173.0 (Ival2-
C') - bl & Bk R 2% : Hyp-Gln-Iva o

COSY 8B~ oy 4.52 (Hypl3-H,) 2 8y 1.67 (Hypl3-Hp) ~ 8y 4.21 (Hypl3-
H,) » 8y 3.37 (Hypl3-H;) #v 8y 5.12 (Hyp13-OH) #g B » Bic4 HMBC § & %8~ On
3.37 (Hyp13-H;) #2 8¢ 69.2 (Hyp13-C,) 48 5 u 1.67 (Hyp13-Hp) #2 8¢ 69.2 (Hyp13-
C,) ~ 8¢ 60.7 (Hyp13-C,) 48R » 8] 8¢ 60.7 (Hyp13-C,) ¥ 8¢ 37.5 (Hyp13-Cp) ~ 8¢
69.2 (Hyp13-C,) #u ¢ 56.6 (Hyp13-Cs) # &R 1% - Sc 56.6 (Hyp13-Cs) % 7T At
BH BB F > B8 HMBC & 5 8~ ou 4.52 (Hypl3-H,) 1 8¢ 173.0 (Hypl3-C') #a
Bl > (&b ¥ 4o sb iR A B8 A R BB (Hydroxyproline) 8y 7.94 (Aib14-NH) #1 §¢
173.0 (Hyp13-C') #u 8¢ 55.8 (Aib14-Cy)48 Bf » 48] 81 7.94 (Aib14-NH) 4 8¢ 173.0
(Hyp13-C") E ;81 1.39 (Aibl4-Hpmer) $2 8¢ 55.8 (Aib14-Cy) » 8¢ 171.9 (Aib14-C') 48
B > 8u 1.34 (Aibl4-Hpmer) $1 Sc 55.8 (Aib14-Cy) » 8¢ 171.9 (Aib14-C') 48 B - 3t
Oc 55.8 ¥2 5¢ 23.6 ~ 8¢ 25.8 Fu 8¢ 171.9 &y B il 15 » B LL¥HAT o bR AR EE A B T IR
B (a-aminoisobutyric acid) » # % (carbonyl) f& ¢ 171.9 (Aib14-C") L » #1 3¢ 55.8

(Aib14-C,) #a B - sbhe A Bk R x4 : Hyp-Aib o
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COSY & 5:#8-~ ou 4.12 (Prol5-H,) $2 6y 1.14 (Prol5-Hp) » oy 1.47 (Prol5-H,)
#o 8y 3.50 (Prol5-Hs) 48 B » Bd HMBC B Ea B8 on 3.50 (Prol5-Hs) £ 8¢ 25.0
(Prol5-C,) ~ 8¢ 28.5 (Prol5-Cp) 48R 5 oy 1.47 (Prol5-H,) $ 8¢ 47.5 (Prol5-Cs) 8¢
28.5 (Pro15-Cp) #8 Bl s 8u 1.14 (Prol5-Hp) 1 8¢ 25.0 (Pro15-C,) #8Bfl : 5u4.12 (Prol5-
H,) #1 8c28.5 (Prol5-Cp) #v 8¢ 25.0 (Prol5-C,) 48 B » 3:8] 8¢ 61.9 (Prol5-C,) #1 8¢
28.5 (Pro15-Cp)*8¢ 25.0 (Pro15-C,) Fv 8¢ 47.5 (Prol15-Cs) # i& 3 Bl 4% > 8¢ 47.5 (Prol5-
Cs) FETreEA RRF > R HMBC & # - Ou 4.12 (Prol5-H,) £ 5¢ 171.0
(Prol5-C') A8 Rf » &b $H45 fu sb i J B8 2 W Bz 8% (Proline) © 8y 7.17 (Phel6-NH) #2
¢ 171.0 (Prol5-C') #v 8¢ 52.8 (Phel6-C,) 48R - 48] o 7.17 (Phel6-NH) #4£ Sc
171.0 (Pro15-C") Lk ; 81 2.57 (Phel6-Hp) $2 8¢ 52.8 (Phel6-Cy) » 8¢ 139.6 (Phel6-C,)
F1 8¢ 129.5 (Phel6-Cs) #8 B ; 0u7.13 (Phel6-H) #2 8¢ 128.1 (Phel6-C,) #v 8¢ 129.5
(Phel-Cs) 48 » B4 COSY KB #a-+ oy 7.17 (Phel6-NH) 2 5y 3.83 (Phel6-H,) ~
81 2.57 (Phel6-Hp) ~ 85 3.25 (Phel6-CH,) $ 8y 4.64 (Phel6-OH) 48R » H38] 8¢ 52.8
(Phel6-C,) #1 8¢ 36.5 (Phel6-Cp) #v 8¢ 139.6 (Phel6-C,) #u 8¢ 63.6 (Phel6-CHy) %
BB 44 0 Oc 139.6 (Phel6-C,) #2 8¢ 129.5 (Phel6-Cs) ~ 8¢ 128.1 (Phel6-C,) #u 8¢
125.8 (Phel6-Ce) A taidul KIZH T MIE » &b 45 40 bl A B8 A Phenylalaninol -
sbiz A8 R B % : Pro-Pheol -

Bt s HMBC 450k 16 8 R 2 Bk 09 S 4 4o B AT 45 B4 L ARAT P A5 B35 35
FIH R 6 LA AN TR E B R AR R AR B BRAERIL S
MY 454 % S 404 cephaibol B [147] » H 3182 48 fE 04y 847 b 48 o Lb ¥ Bk [148] >

FER AR AR ER G AR 3L RE -
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% 6 ftbth 2 2 & > HmFEHEIE - [Sin ppm, mult. (Jin Hz)]

Amino acid Position B 'HA¢

Acetyl (Ac) CH; 22.4 1.83 (3H, s)
c 170.6

Phenylalanine (Phel) NH 8.33 (1H, d, 5.8)
C. (CH) 55.3 4.32 (1H, m)
Cp (CHy) 36.5 2.83 (1H, m)

2.97 (1H, m)

G, (©) 137.5
Cs (CH) 129.3 7.28 (1H, m)
C: (CH) 128.2 7.29 (1H, m)
C: (CH) 126.6 7.21 (1H, m)
C'(C=0) 172.6

a-Aminoisobutyric acid (Aib2) NH 8.62 (1H, s)
Ca(C) 56.0
Cpme1 (CH3) 23.9 1.28 (3H, s)
Cpme2 (CH3) 25.3 1.27 (3H, s)
C'(C=0) 175.0

a-Aminoisobutyric acid (Aib3) NH 7.67 (1H, s)
Ca (O 56.0
Cpme1 (CH3) 24.2 1.31 (3H, s)
Cpme2 (CH3) 24.6 1.28 (3H, s)
C'(C=0) 175.3

a-Aminoisobutyric acid (Aib4) NH 7.72 (1H, s)
Ca(C) 56.1
Cpme1 (CH3) 24.8 1.37 (3H, s)
Cpme2 (CH3) 24.9 1.37 (3H, s)
C'(C=0) 175.7

Isovaline (Iva5) NH 7.50 (1H, s)
Cq (O) 59.1
Cpme (CHa3) 21.4 1.33 (3H, s)
Cyme (CH3) 7.6 0.79 3H, d, 7.5)
Cp (CHy) 28.5 1.70 (1H, m)

1.98 (1H, m)

C'(C=0) 175.8

Glycine (Gly6) NH 7.96 (1H, m)
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Amino acid Position B 'H"e
Cq (CHy) 43.5 3.65 (1H, m)
3.75(1H, m)
C'(C=0) 170.9
Leucine (Leu7) NH 7.74 (1H, m)
C. (CH) 53.2 4.02 (1H, m)
Cp (CHy) 39.5 1.52 (1H, m)
1.68 (1H, m)
C, (CH) 243 1.69 (1H, m)
Cs (CH3) 22.8 0.90 (3H, d, 6.1)
Cs (CHj) 21.7 0.84 (3H, d, 6.1)
C'(C=0) 171.9
Isovaline (Iva8) NH 7.42 (1H, s)
Cq (O) 59.5
Cpme (CH3) 21.9 1.26 (3H, s)
Cyme (CH3) 7.5 0.73 (3H, m)
Cp (CHy) 28.0 1.67 (1H, m)
2.15 (1H, m)
C'(C=0) 176.3
a-Aminoisobutyric acid (Aib9) NH 7.58 (1H, s)
Ca(C) 56.4
Cpme1 (CH3) 233 1.47 (3H, s)
Cpme2 (CH3) 25.8 1.33 (3H, s)
C'(C=0) 173.6
Hydroxyproline (Hyp10) C.(CH) 61.1 4.38 (1H, t, 8.9)
Cp(CHy) 36.9 1.77 (1H, m)
2.16 (1H, m)
C,(CH) 69.1 4.28 (1H, m)
Cs (CHy) 56.1 3.48 (1H, m)
3.75 (1H, m)
C'(C=0) 172.0
v-OH 5.16 (1H, m)
Glutamine (GInl1) NH 7.89 (1H, d, 8.9)
Cu.(CH) 52.6 4.16 (1H, m)
Cp(CHy) 26.8 1.86 (1H, m)
2.15 (1H, m)
C,(CHy) 31.6 1.86 (1H, m)
77
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Amino acid Position B 'H"e
2.14 (1H, m)
G (C=0) 173.3
e-NH, 6.71 (1H, s)
7.22 (1H, m)
C'(C=0) 172.3
Isovaline (Ival2) NH 7.46 (1H, s)
Co (O) 58.6
Cpme (CHa3) 20.5 1.41 (3H, s)
Cyme (CH3) 7.1 0.73 (3H, m)
Cp (CHy) 28.1 1.78 (1H, m)
2.13 (1H, m)
c 172.9
Hydroxyproline (Hyp13) C.(CH) 60.7 4.52 (1H, t, 8.9)
Cp(CHy) 37.5 1.67 (1H, m)
2.17 (1H, m)
C,(CH) 69.2 4.21 (1H, m)
Cs (CHy) 56.6 3.37 (1H, m)
3.67 (1H, m)
c 173.0
v-OH 5.12 (1H, m)
a-Aminoisobutyric acid (Aib14) NH 7.94 (1H, s)
Ca(C) 55.8
Cpme1 (CH3) 23.6 1.39 (3H, s)
Cpme2 (CH3) 25.8 1.34 (3H, s)
C'(C=0) 171.9
Proline (Prol5) Cq (CH) 61.9 4.12 (1H, m)
Cp(CHy) 28.5 1.14 (1H, m)
1.83 (1H, m)
C,(CHy) 25.0 1.47 (1H, m)
1.57 (1H, m)
Cs (CHy) 47.5 3.50 (1H, m)
3.78 (1H, m)
C'(C=0) 170.9
Phenylalaninol (Phe-ol16) NH 7.17 (1H, m)
C.(CH) 52.8 3.83 (1H, m)
Cp(CHy) 36.5 2.57 (1H, m)
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Amino acid Position B 'H e
2.97 (1H, m)
C, (C) 139.6
Cs (CH) 129.5 7.25 (1H, m)
C. (CH) 128.1 7.25 (1H, m)
C: (CH) 125.8 7.13 (1H, m)
Hydroxy (-ol) CH; 63.6 3.25 (1H, m)
3.38 (1H, m)
OH 4.64 (1H, m)

“Measured in dimethyl sulfoxide-ds (125 MHz); "Measured in dimethyl sulfoxide-ds (500 MHz).

“Signals without multiplicity were overlappled, and picked from COSY or HMBC spectra
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WXH1-22-4-10ppm #37-154 RT: 0.82-3.43 AV: 118 NL: 1.06E9
T: FTMS + p ESI Full ms [150.00-2000.00]

100 864.9678
E 100 1707.9513
90— [M + 2Na]?* o
- 1706.9480
80_— 80
E L,
70— ;é 60
o] E 2 5 1708.9543
& 60— % 40
R
3 . 30
<qt, 50_: 2 1709.9574
2 . 1
% 40 | 1704.9522 1705.9475 17109973 1711.0637
14 E 1704 1706 1708 1710 1712
30__ m/z
20—
E [M + Na]*
10— 4371932 210 4pa5 | 914.4675 1707.9513
oL | l 584.3085 | ( 1146.2966 1650.9253 | 1756.9481
— I I B I L I I I UL I I B
500 100 1500 2000

m/z
12~ fbeth 2 2 % BT BRI HEH S8 -
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103

100
y ? 7891 12 134196
95— 6
o [ Result of Peak Picking ]
JoT No. Position Intensity No. Position Intensity 1 $g
- 1 3280.32 96.7287 2 1776.12 96.8998
3 1754.9 97.2959 4 1649.8 90.1105
5 1539.88 91.7112 6 1462.74 95.8086 5
7 1421.28 95.6974 8 1393.32 96.0975
90— 9 136825 964595 10 134318  96.271
11 1313.29 96.6643 12 1174.44 96.881 4
13  1057.76 96.8574 14 1005.7 96.9757
- 15 927.593 97.1667 16 861.06 96.7074
17  744.388 95.8238 18 663.393 94.1035
85 l l l
4000 3000 2000 1000 600

Wavenumber [cm-1]

13~ fb&4h 2 2 4r 9 3 (ZnSe) -
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500 MHz 1H DMSO 1-22-4

Loey'L
VviSY'L
L€06°L
8¥85°L
82.9°L
veeLl
sevlL
v.1€6°L
18G6°L
£€92¢'8
18€€'8
12298

1.0

1.5

2.0

2.5

35 3.0

B

4.0

5.0

5.5

6.0

6.5

8.5

066°0
2S6°1
—LL6"T
—TIzcLo

LL9 %

S9%°¥

]

¥20°1
LS6°CT
S¥8°1
L98°0
288°0

|

(Dimethyl sulfoxide-ds, 500 MHz) -

|

By

2 3
Z
Ea

142 =
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500MHz 13C DMSO 1-22-4

§ B2 8 = g3 2 34 2 gas g 5 3 B 28% § 588 B ZESBRBEBE RY 8RR ¢

g EE E K £ & E EE E 888 2 @ ) g 588 s 888 8 28433 3983 S8 Ean 8

(A [ [ v [ [ [N LA A L Y
Exe 40059
FRoCNO i
Date 20160721
ing 1309
uSTROM spéct
BROBED 5 mm CPPBEO 5B
BULBROG 259930
™ oo
sowvenr Diso
ns 1280
bs 1
E 54090.910 1z
Fiones 0571268 1
ho 019592500 sec
&G 205

5.0

2.00000000 sec

5.03000000 sec
200

canmiEL €1 -
1257823103 w2
13¢
10.00 usec
55
1257676919 w2
£l
o
1.00 B2
o

1.00

1765 1760 1755 1750 1745 1740 1735 1730 1725 1720 1715 1710 1705 ppm 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 ppm 7 3% 35 34 33 32 3 30 29 28 27 26 25 24 23 22 21 ppm

owoMmMoOowOSTMOHMOI~ANNOTANNTOO T W

DO ONTOMTNTITANNTCTNORNNTDIITOONINNOODOLTNNOANNTOLI - TVONDONOOTOWOO T
NONOOMONMANCSNNNROUNITANNONNOONOWTETONNO TRV ONDBOONONOCOWNNORNOONON T N W
CBBBEOANNNNTrF OSSO ONDGIXIOWBRTTVRAY OO QAR NTNRIOI~RMONOOANRIQAINES
NKNNNKKNNNKNRNRNRRKRKROOANANNANNNDDNIMrO 0000l BBLNSO-OBBITDmANNr-r-s @3
FrrrrTrrCEEE - - FrFrFrFrFrrO000OLLLOLLVYVLVLOVLITONNNNNNNNNNNNNNNNNNN

L \‘H J Il
| I | R
| .l Il et
T T T T T T T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 ppm

15~ fe&4 2 255 3% (Dimethyl sulfoxide-ds, 125 MHz) -
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o MM/UU“ML

ppm

| - U“NIJMI'

- 20

- 40

- 60

100

120

140

160

T T T T T T T T T
90 85 80 75 7.0 65 6.0 55 50 4.5

16 ~ 1644 2 2 HSQC & 3% -

84

T T T T T
40 35 3.0 25 20 1

5 1.0 05

ppm

<)
BRUKER
()

ME 20160719 WKH_1-22-4
ExPNO 72
PROCHO 1
pate_ 20160721
Time 5.54
INSTRUM
PROBHD 5 mm CPPEBO B3
PULPROG  hsgcedetgpsisp2.3
To24
SOLVENT NSO
s 4
bs
sun 6009.615 Bz
FIDRES 5.868765 Hz
a0 00852468 sec
RG s
o0 83.200 usec
DB 23.00 usec
=
cnsT2 150.0000000
cnsT17 Z0.50001
0 0.00000300 sec
D1 2100000000 sec
0100166667 sec
o1 0103000000 sec
D16 0100020000 sec
021 0100322581 sec
D24 0100080645 sec
™0 0100001660 sec
CHANNEL £1
500.1730010 Miz
18
12.00 usec
24200 usec
0.00 usec
2
10
125.7792 Wbz
29.414534 Bz
39.471 ppm
FRMODE  Echo-antiecho
2048
s 500.1700037 Muz
woH e
ssB
18 0.00 Bz
B o
rc 1.00
s1 2048
rc2 echo-antiecho
sF 125.7678848 Mz
won
ssB 2
B 0.00 Bz
=3 o
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500 MHz

COSY DMSO 1-22-4

[
° 0
8

a o

i

& @

- o
i o o
™
® aa

T T T T T T T T T T T T T T
9.0 85 80 75 7.0 65 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 05

17 ~ 444 2 2 COSY B2 -

q

85
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o<
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DNsSO
4

0100020000 sec
0.00015360 sec

16 ppm
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500.1700034 Miiz
osTiE
o
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2048
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o
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500 MHz HMBC DMSO 1-22-4

- - dea -
. d . -
- . .- =
- e o
me -
- - -
- - - ol == -
- T .F . - - - - - - e
hd - ” . - .-

-
P
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© mH ‘“ e U“NIJMI'

T T T T T T T T T T T T T T
85 80 75 7.0 65 6.0 55 50 45 40 35 3.0 25 2.0 1

18 » f{&4-4h 2 2 HMBC B 3% -

86

T T T
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ExPNO 7
PROCHO 1
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cnsTe
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cnsT13
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D0 0 sec
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Dls 0100020000 sec
™o 0100001660 sec
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w00
™ 1024
125.7817 Mhz
FIDRES 29.414534 Bz
0 239.466 ppm
FIMODE  Echo-antiecho
s1
3 500.1700041 Mz
woH ostiE
=3 2
18 0.00 Bz
o8
rc 1.00
s1 2088
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9 125.7678832 Miz
WO osTiE
ssB
B 0.00 Bz
=3
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3.2.3 Cephaibol C (3) 2 4 4% b7

Phe1
Leu7
Aib3 Aib5
Pt LY R \)L .
O Aib2 O Aib4 Gly6 \\“ Ivas
= o o NH Aib9
H —Eg H2N o (e
N N Aib14 GIn11 0
/\./ Y
HO °% [9) o H P N
B O HN N 9, N d
Phe-ol16 < Pro15 )\70< 1[  Hyp10
N 0O OH
Aib12

Aib = a-aminoisobutyric acid, Iva = isovaline

et 3 Ba edr R > ik EE[0]p=+3.0(c0.1,MeOH) » % 247 TR 458k

% % (HRESIMS) #a -~ £ [M + Na]® # 7% m/Zz 16789180 (caled for

CsiHi2sN17020Na, 1678.9184) » 38 5 F R A CeoHi27N17020 (B 19) © 49 K3 (IR)
AT AR (3280cm’) R4 (1647cm’) ZEFaheire (B 20) -

#3% (Dimethyl sulfoxide-ds, 500 MHz) ( B 21 ) &4 HSQC ( B 23 ) ###7 -
S5 EZ A 6y 0.85 3H, d, J = 6.1 Hz, Leu7-Hs) #2 0.91 (3H, d, J = 6.1 Hz,
Leu7-Hy) AWM T 4542 F & (methyl) § F3038 5 oy 0.74 3H, t, J = 7.4 Hz,
Iva8-Hyme) 8% F A& (methyl) & F33% -

% 3% (Dimethyl sulfoxide-ds, 150 MHz)( [ 22 )#a-~4t44n 3 484 82 fE#% »
H P 3¢ 180.0 ~ 170.0 A 16 BB # & (amide carbonyl) 3% - B H 4 5¢c 60.0 ~
40.0 B3k A Fa Y ey Ca e935% - HEBILE 4 3 & £ ARk (polypepeide) &4 - £ d¢
140.0 ~ 125.0 ¢4 @MW & Sc 137.5 (Phel-C,) » 129.2 (Phel-Cs) » 128.1 (Phel-C,) »
126.5 (Phel-Cs) ¥ 8¢ 139.5 (Phel6-C,) » 129.4 (Phel6-Cs) ~ 128.0 (Phel6-C,) ~ 125.7

(Phel6-Cy) 4wy 48 K 3R 643035 o
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& HMBC ( [ 25 ) 8% ¥ 28~ 65 0.91 (Leu7-Hs) $2 8¢ 21.6 (Leu7-Cy) » 50242
(Leu7-C,) ~ 8¢ 39.4 (Leu7-Cp) 48 B » 61 0.85 (Leu7-Hy) $2 8¢ 22.7 (Leu7-Cs) ~ 8¢ 24.2
(Leu7-Cy) ~ 8¢ 39.4 (Leu7-Cp) 48 B - B4 COSY ( [ 24 ) % % 51 0.91 (Leu7-Hp) #2
Su 1.69 (Leu7-H,) 48 B » 61 0.85 (Leu7-Hy) #2 8y 1.69 (Leu7-H,) #a B i3 38] 8¢ 22.7
(Leu7-Cs) #v 8¢21.6 (Leu7-Cy) #: 4 8c24.2 (Leu7-C,) E o8y 1.69 (Leu7-H,) $1 8y
1.53 (Leu7-Hp) 48 A » #8] 8¢ 24.2 (Leu7-C,) H: 4k 8¢ 39.4 (Leu7-Cp) £ 28y 1.53 (Leu7-
Hp) #1 85 4.03 (Leu7-H,) 48R » 81 4.03 (Leu7-H,) 2 847.73 (Leu7-NH) 480 » M
HMBC & 5 8% ou 1.53 (Leu7-Hp) #2 8¢ 53.1 (Leu7-Cy) 8¢ 24.2 (Leu7-Cy) 8¢ 171.9
(Leu7-C") 48R » ¥R 6 39.4 (Leu7-Cp) Hefe ¢ 53.1 (Leu7-Co) £ » # A (carbonyl)
48 8¢ 171.9 (Leu7-C') » gz % (amine) & 8y 7.73 (Leu7-NH) » 4& bt 453 4o pb i AL 85 &
G Red: (Leucine) ° 8y 7.73 (Leu7-NH) $2 8¢ 170.7 (Gly6-C') 48 B » 8u 3.65 (Gly6-
H,) $ 8¢ 170.7 (Gly6-C') #aBf - B4 COSY F BB~ On 7.97 (Gly6-NH) $1 oy
3.65 (Gly6-Hy) #8 R » 4% Lk 4% 4o sb i A 8% & & 28 (Glycine) ° 8y 7.97 (Gly6-NH)
# 3¢ 175.6 (Aib5-C') 8B » #:8] 8y 7.97 (Gly6-NH) 44 5¢ 175.6 (Aib5-C") L -
Su 1.41 (Aib5-Hpper) #1 8¢ 55.9 (Aib5-Cy) » 8¢ 175.6 (Aib5-C") 4B B » u 1.37 (Aib5-
Hpmer) #2 3c 55.9 (AibS-Cy) » 8¢ 175.6 (AibS-C') 48 B » H#8] 5c 55.9 #2 8¢ 24.9  §¢
24.6 Fv 8¢ 175.6 ey:E 14 » QL ¥1Ffoob i KB A £ T #k# (0-aminoisobutyric
acid) » Bz (amine) 4 Oy 7.57 (Aib5S-NH) _E » $2 8¢ 55.9 (Aib5-C,) 48 F ° Sn 7.57
(Aib5-NH) #1 3¢ 175.7 (Aib4-C’) 48 Bfl - #38] 81 7.57 (Aib5-NH) #:4e S¢ 175.4 (Aib4-
C") k581 1.38 (Aib4-Hppe) $1 3¢ 55.9 (Aib4-Cy) ~ 8¢ 175.7 (Aib4-C") 4B B » 8y 1.38
(Aibd-Hpper) $2 8¢ 55.9 (Aib4-C,) 8¢ 175.7 (Aib4-C') #a Bl » 430 8¢ 55.9 #1 50 24.9
8c24.4 Fu 8¢ 175.7 638 B B 4% LSt ¥ 43 4o gk B AL B8 & £ T B¢ 8% (a-aminoisobutyric
acid) » B¢ % (amine) £ 8y 7.69 (Aib4-NH) L » $2 8¢ 55.9 (Aib4-C,) A8 © du 7.69
(Aib4-NH) #2 5¢ 175.2 (Aib3-C") #8 B - 3 8] 811 7.69 (Aib4-NH) #: 42 5c 175.2 (Aib3-

C') E ; 8y 1.32 (Aib3-Hpyer) 52 8¢ 55.9 (Aib3-Cy) #v 8¢ 175.2 (Aib3-C") 48 B + o
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1.29 (Aib3-Hgmez) #2 6¢ 55.9 (Aib3-C,) Fu 3¢ 175.2 (Aib3-C') 48 B - 8] 6¢ 55.9 2
Oc 24.1 » 8¢ 24.6 Fv Oc 1752 4 B Biifh > LILEAF Lok iR AR A 2 TR (a-
aminoisobutyric acid) » B¢ (amine) 4& 6y 7.70 (Aib3-NH) E » $2 ¢ 55.9 (Aib3-C,)
48 B ° 0u7.70 (Aib3-NH) #2 6¢ 175.1 (Aib2-C") 48 Rf » 48] ou 7.70 (Aib3-NH) #:4&
6c 175.1 (Aib2-C") Lk ;5 6u 1.28 (Aib2-Hpmer) #2 6c 55.8 (Aib2-Cy) #v 8¢ 175.1 (Aib2-
C') A8 R » Ou 1.27 (Aib2-Hpmez) #2 ¢ 55.8 (Aib2-C,) Fu ¢ 175.1 (Aib2-C') A8 R - 3
Bl 8¢ 55.8 $2 8¢ 23.6 ~ 6c25.4 Fu dc 175.1 w2 4% Bl 14% » R F o bl B A R T
BB (a-aminoisobutyric acid) » 4k (amine) f& Oy 8.68 (Aib2-NH) L » #1 d¢ 55.8
(Aib2-C,) 48 B8 ° ou 8.68 (Aib2-NH) ¥z d¢ 172.6 (Phel-C') A8 Bf - ##:R] 6u 8.68 (Aib2-
NH) #:4 6¢ 172.6 (Phel-C') L - 8y 2.84 (Phel-Hp) $2 3¢ 55.3 (Phel-C,) ~ 6¢ 137.5
(Phel-C,) #u 8¢ 172.6 (Phel-C') 48R ; 6u 4.34 (Phel-H,) 2 8¢ 36.4 (Phel-Cp) Fu d¢
137.5 (Phel-C,) 48R - B4 COSY 5z #8 -~ On4.34 (Phel-H,) ¥ 6y 2.84 (Phel-Hp)
Fu 01 8.36 (Phel-NH) 48 Bl » #/8] 8¢ 55.3 (Phel-C,) #2 8¢ 36.4 (Phel-Cp) Fv 6c 137.5
(Phel-C,) # &4 B4 » 8¢ 137.5 (Phel-C,) $1 8¢ 129.2 (Phel-Cs) ~ 8¢ 128.1 (Phel-Cy)
Fu 8¢ 126.5 (Phel-Cy) A Aai ey KIBH TR » Qb5 s bl Bk A K & Mz Bk
(Phenylalanine) Bz %k (amine) & 6y 8.36 (Phel-NH) _E - $2 8¢ 55.3 (Phel-C,) A8 R -
Ou 8.36 (Phel-NH) 1 3¢ 170.5 (Ac-C') 48R » ou 1.83 (Ac-Hyme) $2 3¢ 170.5 (Ac-C')
AR BRI A TERIK (acetyl) » $2K 7 #zEL (Phenylalanine) #83% - B ATAEH A
bbb B A BBz A B 4k : Ac-Phe-Aib-Aib-Aib-Iva-Gly-Leu -

3% HMBC FEx B8+ F & (methyl) 8y 0.73 (Iva8-Hyme) #2 5c 27.9 (Iva8-Cp)
6c 59.4 (Iva8-C,) 48R » dn 1.29 (Iva8-Hpme) #2 d¢ 27.9 (Iva8-Cp) ~ 3¢ 59.4 (Ivas8-C,)
A8 B8 » H#78] O¢ 7.3 (Iva8-Cyme) $2 8¢ 27.9 (Iva8-Cp) ~ 8¢ 59.4 (Iva8-C,) #Fu 8¢ 22.0 (Tvas-
Cpme) A EZR1R > B4 COSY BB~ Ou 0.73 (Iva8-Hyme) $2 Ou 1.68 (Iva8-Hp)
ABRA > 8] 5c 7.3 (Iva8-Cyme) #E4E O¢ 27.9 (Iva8-Cp) Lk » 8y 7.44 (Iva8-NH) #1 §¢

171.9 (Leu7-C") 48 Rf - #:R] On 7.44 (Iva8-NH) #: 4 6c 171.9 (Leu7-C') L o &L #
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5o st g BB 2 B 48 g 8 (Isovaline) » # A f& O¢ 176.2 (Iva8-C') - 81 7.56 (Aib9-NH)
#1 8¢ 176.2 (Iva8-C') #v 3¢ 56.3 (Aib9-C,) A8 R - 7] du 7.56 (Aib9-NH) £ d¢
176.2 (Iva8-C’) E ° 8y 1.48 (Aib9-Hpme1) $2 8¢ 56.3 (Aib9-Cy) Fu 8¢ 173.7 (Aib9-C')
A8 B > 8u 1.36 (Aib9-Hpmer) $2 8¢ 56.3 (Aib3-C,) Fv 8¢ 173.6 (Aib9-C') 48Rl - 3R]
8¢ 56.3 2 8¢ 23.4 ~ 8¢ 25.5 Fu 8¢ 173.7 e H: Ml 1% » L YT hosb i A BE A B T M
B (a-aminoisobutyric acid) » B % (amine) f& Oy 7.56 (Aib9-NH) Lt - pbhziLE% R &
2 : Iva-Aib -

COSY 8B~ oy 4.39 (Hypl0-H,) 2 8y 1.77 (Hypl0-Hp) ~ 8y 4.22 (Hypl0-
H,) » 8y 3.50 (Hypl0-H;) #= 8y 5.15 (Hypl0-OH) #a B » B4 HMBC § & %8~ On
3.50 (Hyp10-H;) #2 8¢ 69.1 (Hyp10-C,) #8 B 5 8u 1.77 (Hyp10-Hp) #2 8¢ 69.1 (Hyp10-
C,) ~ 8¢ 61.2 (Hypl0-C,) 48R » 8] 8¢ 61.2 (Hypl0-C,) ¥ 8¢ 36.8 (Hypl10-Cp) ~ 8¢
69.1 (Hypl10-C,) #o 8¢ 56.3 (Hypl0-Cs) % £ 3B 4% > oc 56.3 (Hypl0-Cs) £ 7T 4t
BHERTF - FleF HMBC £ 58 on 439 (Hypl0-H,) #2 ¢ 171.9 (Hypl10-C') 48
Bl > 4@ ¥H4F 4o db iR A B8 A R BB ES  (Hydroxyproline) 8y 7.81 (GInl11-NH) #2 §¢
171.9 (Hyp10-C') #= 8¢ 51.9 (GInl1-C,) 48R > 48] ou 7.81 (GInl1-NH) #4 dc
171.9 (Hypl0-C') E ; 8y 4.23 (GInll-H,) #1 ¢ 172.1 (GInl1-C") A8 Ef ; oy 1.82
(GInl1-Hp) 1 8¢ 51.9 (GIn11-C,) » 8¢ 31.3 (GInl11-C,) #8 B : 8 2.09 (Glnll-H,) $1
8¢ 26.3 (GIn11-Cp) #v d¢c 173.3 (GIn11-Cs) 48 B 5 8y 6.69 (Glnl11-NH,) #2 8¢ 173.3
(GIn11-C5) #v 8y 2.09 (GInl1-H,) 48 B - &4 COSY & 58 oy 7.81 (GInl1-NH)
# 814.23 (GInl1-H,) » 81 1.82 (Glnl1-Hp) v 85 2.09 (GInl1-H,) #a B » #38] 5¢51.9
(GIn11-Cy) $2 8¢ 26.3 (GIn11-Cyp) ~ 8¢ 31.3 (GInl1-C,) $2 8¢ 173.3 (GInl1-Cs) #yid
B fA o ST So sk B BB A & B A% 8% (Glutamine) # % (carbonyl) 4 8¢ 172.1
(GIn11-C") E<857.75 (Aib12-NH) $2 8¢ 172.1 (GIn11-C') #8 B » 8] 8y 7.75 (Aib12-
NH)#: 4 8¢ 172.1 (GIn11-C’) E © 8y 1.50 (Aib12-Hpuer) $2 3¢ 56.0 (Aib12-Cy) ~ 8¢

172.3 (Aib12-C’) 48 Bf - Ou 1.38 (Aib12-Hpme2) ¥ 6c 56.0 (Aib12-C,) » 8¢ 172.3
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(Aib12-C") 48R » H#3B] 8¢ 56.0 $2 5 23.8 ~ 8¢ 25.8 Fu d¢c 172.3 eh:2 #Bi44 - L b ¥
i3 4o b ik A B A £ T B (0-aminoisobutyric acid) » # & 4 ¢ 172.3 (Aib12-C") - &
W B R % % : Hyp-Gln- Aib -

COSY E 8B~ oy 4.51 (Hypl3-H,) 2 8y 1.70 (Hyp13-Hp) ~ 8y 4.22 (Hypl3-
H,) * 8y 3.35 (Hypl3-H;) #v 8y 5.11 (Hyp13-OH) #a B » Bic4 HMBC § 528~ On
3.35 (Hyp13-H;) #2 8¢ 69.0 (Hyp13-C,) #8 R 5 1 1.70 (Hyp13-Hp) #2 8¢ 69.0 (Hyp13-
C,) ~ 8¢ 60.7 (Hyp13-C,) 48R » 8] 8¢ 60.7 (Hyp13-C,) ¥ 8¢ 37.4 (Hyp13-Cp) ~ 8¢
69.0 (Hyp13-C,) #u ¢ 56.5 (Hyp13-Cs) # &R 4% - Sc 56.5 (Hyp13-Cs) % 7T
BHERTF - FleF HMBC £5 %~ op 4.51 (Hypl3-H,) #2 ¢ 172.8 (Hyp13-C') 48
Bl o 4B LL 43 so sb ik KBS A se B Bk B (Hydroxyproline) © 8y 7.95 (Aib14-NH) #2 §¢
172.8 (Hyp13-C') #u 3¢ 55.7 (Aib14-C,) 48R - ] Su 7.95 (Aibl4-NH) #H: 4 OS¢
172.8 (Hyp13-C') Lk : 8u 1.41 (Aibl14-Hpmer) #2 8¢ 55.7 (Aib14-C,) ~ 8¢ 171.9 (Aib14-
C') 48R » 8 1.34 (Aibl4-Hpmer) $2 8¢ 55.7 (Aib14-Cy) ~ 8¢ 171.9 (Aib14-C") A8 Rf
3R] 8¢ 55.7 #2 5023.5 ~ 50 25.6 Fv 5 171.9 ty i B4 » ST ootz A Bk A B
T BB (o-aminoisobutyric acid) » # & (carbonyl) f& 8¢ 171.9 (Aib14-C') E » #2 §¢
55.7 (Aib14-C,) 48R - sLAZ I BE R 2% : Hyp-Aib °

COSY ‘& 5 B8 du 4.13 (Prol5-H,) $1 8y 1.17 (Prol5-Hp) ~ 8y 1.50 (Prol5-H,)
Fo 8y 3.53 (Prol5-Hs) #8Ff - &d HMBC F 5887~ ou 1.14 (Prol5-Hp) #2 §¢ 47.5
(Pro15-Cs) 48R 5 du4.13 (Prol5-H,) $1 8¢ 28.5 (Prol5-Cp) #v 8¢ 24.9 (Prol5-C,) #8
B > 8] 8¢ 61.9 (Prol5-C,) #1 8¢ 28.5 (Prol5-Cp) ~ 8¢ 24.9 (Prol5-C,) #v 3¢ 47.5
(Prol5-Cs) A iR 14 » 6c 47.5 (Prol5-Cs) % ThcEA B F » B F HMBC &
BB O 4.13 (Prol5-H,) $1 8¢ 170.8 (Prol5-C') A8 B » 45 Lb #1145 4o pb B 2 5% 4 B8
R8s (Proline) © 8y 7.15 (Phel6-NH) 2 8¢ 170.8 (Prol5-C") #u 8¢ 52.7 (Phel6-C,) 48
B > 48] 81 7.15 (Phel6-NH) #: 42 ¢ 170.8 (Prol5-C’) k ; §52.58 (Phel6-Hp) #2 5¢

52.7 (Phe16-C,) » 8¢ 139.5 (Phel6-C,) #v 8¢ 129.4 (Phel6-Cs) 4a B ; ou 7.14 (Phel6-
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H:) $2 8¢ 128.0 (Phel6-C,) #v 8¢ 129.4 (Phel-Cs) 48R » B COSY &5 #= On
7.15 (Phel6-NH) $1 3 3.84 (Phel6-H,) + 8y 2.58 (Phel6-Hp) » 8y 3.26 (Phe16-CH,)
1 4.57 (Phel6-OH) A48 B » 38| 8¢ 52.7 (Phel6-C,) #2 8¢ 36.5 (Phel6-Cp) o 8¢ 139.5
(Phel6-Cy) Fv 8¢ 63.5 (Phel6-CHy) # &4 B 1% » Sc 139.5 (Phel6-C,) 2 ¢ 129.4
(Phel16-Cs) ~ 8¢ 128.0 (Phel6-C,) #a 8¢ 125.7 (Phel6-C:) %481 84y ¥R H F33% » &
Lb ¥+ 4% 4o b B 3 % % Phenylalaninol - gtz & B £ % : Pro-Pheol -

%1%t HMBC 2% 3t 16 {8 Bk 5 B 0f 4 Ao B AT - 8 S0 L AR P43 B0 3%
IR T SN TR E Y LA AR R A B BRI AL S
M b s HE B ©. 404 cephaibol C [147] - H 31 5% 48 A& o4 AR 47 L 48 o Eb ¥ UBK [148]

FER AR AR ER G AR 3L AE -

N
“ Ol
o 0 0 o ([~
PP D an NURD B P
AN RN RN AN )
ol ol AN 2
A\ <N\
H~ 4 HZ\N?_;) ) AN:}\ 0
(NS 2N ¥ { o/
HO"\\.\} © o}\(% o 4 H\:\'h,» =
~) "5 )\7'2\'/ =)
VAN o 7 YoH
<7/ N
HMBC: ~—&
COosY: —— HO

HMBC and COSY correlations of 3
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% 7 4tbth 3 2 & > HmFEHIE - [Sin ppm, mult. (Jin Hz)]

Amino acid Position B 'HA¢

Acetyl (Ac) CH; 22.4 1.83 (3H, s)
c 170.5

Phenylalanine (Phel) NH 8.36 (1H, d, 5.9)
C. (CH) 55.3 4.34 (1H, m)
Cp (CHy) 36.4 2.84 (1H, m)

2.97 (1H, m)

G, (©) 137.5
Cs (CH) 129.2 7.29 (1H, m)
C: (CH) 128.1 7.29 (1H, m)
C: (CH) 126.5 7.22 (1H, m)
C'(C=0) 172.6

a-Aminoisobutyric acid (Aib2) NH 8.68 (1H, s)
Ca(C) 55.8
Cpme1 (CH3) 23.6 1.28 (3H, s)
Cpme2 (CH3) 254 1.27 (3H, s)
C'(C=0) 175.1

a-Aminoisobutyric acid (Aib3) NH 7.70 (1H, s)
Ca(C) 55.9
Cpme1 (CH3) 24.1 1.32 (3H, s)
Cpme2 (CH3) 24.6 1.29 (3H, s)
C'(C=0) 175.2

a-Aminoisobutyric acid (Aib4) NH 7.69 (1H, s)
Ca(C) 55.9
Cpme1 (CH3) 24.4 1.38 (3H, s)
Cpme2 (CH3) 24.9 1.38 (3H, s)
C'(C=0) 175.7

a-Aminoisobutyric acid (Aib5) NH 7.57 (1H, s)
Co(C) 55.9
Cpme1 (CH3) 24.6 1.37 (3H, s)
Cpme2 (CH3) 24.9 1.41 (3H, s)
C'(C=0) 175.6

Glycine (Gly6) NH 7.97 (1H, m)
Cq (CHy) 43.5 3.65 (1H, m)

3.75 (1H, m)
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Amino acid Position B 'H"e
C'(C=0) 170.9
Leucine (Leu7) NH 7.73 (1H, m)
C. (CH) 53.1 4.03 (1H, m)
Cp (CHy) 39.4 1.53 (1H, m)
1.69 (1H, m)
C, (CH) 24.2 1.69 (1H, m)
Cs (CH3) 22.7 0.91 (3H, d, 6.1)
Cs (CHj) 21.6 0.85(3H, d, 6.1)
C'(C=0) 171.9
Isovaline (Iva8) NH 7.44 (1H, s)
Cq (O) 59.4
Cpme (CHa3) 22.0 1.29 (3H, s)
Cyme (CH3) 7.3 0.73 (3H, m)
Cp (CHy) 27.9 1.68 (1H, m)
2.19 (1H, m)
C'(C=0) 176.2
a-Aminoisobutyric acid (Aib9) NH 7.56 (1H, s)
Ca(C) 56.3
Cpme1 (CH3) 23.4 1.48 (3H, s)
Cpme2 (CH3) 25.5 1.36 (3H, s)
C'(C=0) 173.7
Hydroxyproline (Hyp10) Cq (CH) 61.2 4.39 (1H, m)
Cp(CHy) 36.8 1.77 (1H, m)
2.16 (1H, m)
C,(CH) 69.1 4.22 (1H, m)
Cs (CHy) 56.3 3.50 (1H, m)
3.70 (1H, m)
C'(C=0) 171.9
v-OH 5.15 (1H, m)
Glutamine (GInl1) NH 7.81 (1H, d, 8.9)
Cu.(CH) 51.9 4.23 (1H, m)
Cp(CHy) 26.3 1.82 (1H, m)
2.19 (1H, m)
C,(CHy) 31.3 2.09 (1H, m)
2.19 (1H, m)
G (C=0) 173.3
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Amino acid Position B 'H"e
e-NH, 6.69 (1H, s)
7.19 (1H, m)
C'(C=0) 172.3
a-Aminoisobutyric acid (Aib12) NH 7.75 (1H, s)
Ca(C) 56.0
Cpme1 (CH3) 23.8 1.50 (3H, s)
Cpme2 (CH3) 25.8 1.38 (3H, s)
C'(C=0) 172.3
Hydroxyproline (Hyp13) C.(CH) 60.7 4.51 (1H, t, 8.8)
Cp (CHy) 37.4 1.70 (1H, m)
2.16 (1H, m)
C,(CH) 69.0 4.22 (1H, m)
Cs (CHy) 56.5 3.35 (1H, m)
3.67 (1H, m)
c 172.8
v-OH 5.11 (1H, m)
a-Aminoisobutyric acid (Aib14) NH 7.95 (1H, s)
Ca(C) 55.7
Cpme1 (CH3) 23.5 1.41 (3H, s)
Cpme2 (CH3) 25.6 1.34 (3H, s)
C'(C=0) 171.9
Proline (Prol5) Cq (CH) 61.9 4.13 (1H, m)
Cp(CHy) 28.5 1.17 (1H, m)
1.85 (1H, m)
C,(CHy) 24.9 1.50 (1H, m)
1.58 (1H, m)
Cs (CHy) 47.5 3.53 (IH, m)
3.80 (1H, m)
C'(C=0) 170.8
Phenylalaninol (Phe-ol16) NH 7.15 (1H, m)
C.(CH) 52.7 3.84 (1H, m)
Cp(CHy) 36.5 2.58 (1H, m)
2.97 (1H, m)
G, (©) 139.5
Cs (CH) 129.4 7.25 (1H, m)
C: (CH) 128.0 7.25 (1H, m)
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Amino acid Position B 'H e
C: (CH) 125.7 7.14 (1€, m)
Hydroxy (-ol) CH, 63.5 3.26 (1H, m)
3.39 (1H, m)
OH 4.57 (1H, m)

“Measured in dimethyl sulfoxide-ds (125 MHz); "Measured in dimethyl sulfoxide-ds (500 MHz).

“Signals without multiplicity were overlappled, and picked from COSY or HMBC spectra.
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WXH1-24-1-10ppm #13-39 RT: 0.29-0.87 AV: 27 NL: 1.38E9
T: FTMS + p ESI Full ms [150.00-2000.00]

100~ 850.9529
1 100 1679.9222
90— [M + 2Na]?* 9 1678.9180
. 8
80—
. 70
70 ge
8 - § 50 1680.9240
G 60— £ 40
S - ¢
2 .
ERE :
§ 50—: 20 1681.9270
2 . 1
% 40— 1676.9218 16784144 16829300 6639303
[ - 1676 1678 1680 1682 1684
30 ] m/z
20—
B [M + Na]*
10— 437.1935 899.9511
. 1679.9222
. 1127.2750
1 1 g ( 718.4652 i 1298.3451 | 1728.9228
O—r i e e e e T T T [ T T T
500 1000 1500 2000
m/z

19~ b6 3 2 & AAT &R a5 8k
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99

1
90 — 6789 10 112 13
OA)T [ Result of. I?eak Picking]. 3y . 45 14
No. Position Intensity No. Position Intensity
1 3280.32 91.5836 2 1646.91 78.5601
- 3 1539.88 81.903 4 1463.71 89.1474

5 1418.39 88.5691 6 1392.35 89.4703 A
7 1367.28 89.9256 8 1343.18 90.2614 1] "‘
9 1292.07 90.782 10 1176.36 90.3468
11 1055.84 90.978 12 1009.55 90.9888
13  869.739 91.1706 14  746.317 88.3395

80— 15  664.357 84.7574 16  650.858 84.9952
17  616.145 84.1272

77 ! 1 1 1

4000 3000 2000 1000 600

20~ fbAi 3 2 4r s F 3 (ZnSe) -

Wavenumber [cm-1]
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500MHz 1H DMSO 1-24-1

vizlo
29€L'0
L0SL°0
[434:41
9€58°0
9106°0
8€16°0
oviz'L
S08Z°L
898Z°L
0162’1
8S1E’L
6L£€°L
129g’L
6.9€°L
L18¢€°L
LSo¥'L
L0WY'L
86.V°L
956v'L
8916°L
v§es’L
v.189°L
€90L°L
oLzl
628’}
8680°C
1160C
vroL'e
1291
08L°C
0.,6°C
9.66°C
8.91°¢
6¥9¢°¢
v18¢€°€
900S5°€
[A%:4
8€2S9°E
v€S9°€
LogL’y
6€2TY
L1188V
8LLSY
11899

81167,
€69°L
v80L°L
cLel’L
S8€L°L
CISLL
8G56°L
8v.6°L
816€'8
9€9¢€°8
06.9'8

w
W

ppm

195 190 185 180 175 170 165 160 155 150 145 1.40 135 130 125 120 115 110

6.0 5.5 5.0 45 4.0 3.5 3.0 2.5

6.5

8.0 7.0

8.5

900°T
266°T

8716 0
991°¢

228°S

(Dimethyl sulfoxide-ds, 500 MHz) -

1201
S20°T
—.0L8"T
296°¢

806°0

H

010°T

— D20t

—191°2
ST19°9
—080°%
—.910°T
—_290°¢
SVZ ¥
—F€0°'1
620°¢

— oot

—oo0°'Tt

By

2 3
Z
Ea

21 e 3
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500MHz 13C DMSO 1-24-1

¢ BE §E g8 g oafet 8% ¢ 28 e gi§ @ g3gEEsE Ipg g H geyg 3§ goysnigsEsEsizissasy
g g8 g g g £ EEE 88 £ gg 2 Toe @ gEEgBf¥Es gdg ] g LT - 8 K S9SSSLIIIIIRRRANNSS
[V [ [ N [ R Il [mN T SSWNV ezzr7r/ e 20160828 izt
Exro i
save 20160925
Tine e
EROBD 5 mm crpoBb B3
Foienoe Zapa30
2840
Souvmr Dico
st
& 54090.910 iz
Piores 0.521200 e
o 075352500 sec
Re 250
b 142607 usec
o 16000 uoec
= 29580
o 200000000 sec
o1 Sla300000 2o
0
| .
s 1257679004 Mz
' P s i
[ " LB 2.00 Wz
' & o
Jl i 100
T ifes W60 155 1750 1785 1740 1735 1730 725 1720 A74s  7h0 4705 ppm 70 69 66 67 66 65 64 63 62 61 60 59 55 57 56 55 54 53 52 51 50 49 43 47 46 45 ppm 37 3% 35 4 33 s M 30 2 28 27 26 25 24 235 2 21ppm
NOT 0= 0OOTONNONTITONWODONTTO
OCOMNNOOOOMUVWOORNNODONNONTOOTNT—ONOTONNNOLINUVETTI-~rNONTOVOLCOT-—0OON®MN
FTNONORKRMOUVMTEFOOOVOIUVLEIINTCTOTINNONUVOCODLOTITONTNIT-TOORNNMNONOONNOS O ©®T ©
SV BV NNNNTrrOOOOINDIIBBOWLATIRIMRRNRQENNOYINTRONMOROOC0OIBON~NNRQQ
NENNNNNNKNRNRNRRRRROOAAANANNNSDION 00UV LNSrOBBBLLBLYITIITON Do =3
FFrF rF rF F FF F F NN rF NN rFErErRFEFEEFRFCTEEFFO00ONLLLLLLLVLLOONNNNNNNNNNNNNNNNNNN~

—— e

i |
T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80

22~ {44 3 2 a3 (Dimethyl sulfoxide-ds, 125 MHz)
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500 MHz HSQC DMSO 1-24-1

LI
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e - e
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-
- - .
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hd -—ee
% o
o=
<o

100
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140

160

23~ ft44 3 2 HSQC B3 -

101

T T T T T T T T T T T T T T
9.0 85 80 75 7.0 65 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 05 ppm

o<
BRUKER

ME 20160928 WXH-1-24-1
ExPNO 72
PROCHO 1
ate_ 20160927
me 5.34
INSTRUM

PROBHD 5 mm CPPEBO B3

PULPROG  hsgcedetgpsisp2.3
To24

SOLVENT NSO
s 4
bs
sun 6009.615 Bz
FIDRES 5.868765 Hz
a0 00852468 sec
RG
o0 83.200 usec
DB 23.00 usec
= 298.0 K
cnsT2 150.0000000
cnsT17 ~0.5000000
D0 0.00000300 sec
D1 00000 sec
D4 0100166667 sec
o1 0103000000 sec
D16 0100020000 sec
021 0100322581 sec
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2
10
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FRMODE  Echo-antiecho
2048
s 500.1700022 Mz
woH E
ssB
18 0.00 Bz
B o
rc 1.00
s1 2048
rc2 echo-antiecho
sF 125.7678892 Mz
won
ssB 2
B 0.00 Bz
=3 o
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500 MHz

COSY DMSO 1-24-1
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500 MHz HMBC DMSO 1-24-1
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3.2.4 Cephaibol E (4) = & #% A2 47

Phe1

o O a, o
HO™ ° N

-
>
>
=
-

H
; O O HN N
Phe-ol16 Y Pro15 N o o) OH
B B
Y

Hyp13 Iva12
HO

Aib = a-aminoisobutyric acid, Iva = isovaline

et a4 Ba ek ik [a]™p=—2.1(c0.1, MeOH) » % At &R #% 8k
% 3% (HRESIMS) #8 - £ [M + Na]” # F % m/Zz 1678.9189 (caled for
CsiHi2sN17020Na, 1678.9184) » 38 5 F R A CoHi27N17020 (B 26) © 49 K3 (IR)
BonA sk (3279 em’) R#EsE (1646em™) Fwachetrse (B 27) -

3% (Dimethyl sulfoxide-ds, 500 MHz) ( B 28 ) &4 HSQC ( B 30 ) ###7 -
A8 S EZ I Oy 0.85 3H, d, J = 6.2 Hz, Leu7-H;s) #2 0.91 (3H, d, J = 6.2 Hz,
Leu7-Hy) AWM Z 4542 F & (methyl) ' F303% 5 o 0.75 3H, t, J = 7.5 Hz,
Ival2-Hyme) #3812 F 3 (methyl) & F3R5% -

5 3% (Dimethyl sulfoxide-ds, 150 MHz)( B 29 )#-~1b&4s 4 4235 82 M -
H ¥ 5c 180.0 ~ 170.0 £ 16 @&k # % (amide carbonyl) M3k » F 8 £ 5¢ 60.0 ~
40.0 B3Rk A FAH R Co &9335% - 1ERIEE4 4 B % AK (polypepeide) 4% ° 4£ dc
140.0 ~ 125.0 ¢4 &M A ¢ 137.6 (Phel-C,) ~ 129.2 (Phel-Cs) ~ 128.1 (Phel-C,)
126.4 (Phel-C;) $2 8¢ 139.6 (Phel6-C,) » 129.4 (Phel6-Cs) » 128.0 (Phel6-Cy) ~ 125.7

(Phel6-Ce) # v #3869 2R5% -
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# HMBC ( B 32 ) 8% ¥ 87 610.91 (Leu7-Hy) 91 8021.7 (Leu7-Cy) ~ 50241
(Leu7-C,) » 8¢ 39.3 (Leu7-Cy) 48 B » 51 0.85 (Leu7-Hy) # 8¢22.7 (Leu-Cy) ~ 8¢ 24.1
(Leu7-C,) ~ 8¢39.3 (Leu7-Cy) 48 B » B b COSY ( B 31) B 61 0.91 (Leu7-Hg) $1
81 1.67 (Leu7-H,) 48 B » 81 0.85 (Leu7-Hy) %1 8 1.67 (Leu7-H,) A48 B 4 ] 8¢ 22.7
(Leu7-Cs) #o 821.7 (Leu7-Cy) # 4 5¢24.1 (Leu7-C;) k o8y 1.67 (Leu7-H,) $2 8y
1.53 (Leu7-Hp) 48 B> #e38] 8¢ 24.1 (Leu7-C,) #:4e 8¢ 39.3 (Leu7-Cp) £ 8y 1.55 (Leu7-
Hp) # 814.05 (Leu7-Ho) 48 B » 614.05 (Leu7-Hy) %2 817.68 (Leu7-NH) 48 » )
HMBC % 5 887 61 1.55 (Leu7-Hp) # ¢ 52.7 (Leu7-Cy) ~ 5¢ 24.1 (Leu7-C,)~ 8¢ 171.8
(Leu7-C") 48Bf - 4] 6¢ 39.3 (Leu7-Cp) #:4£ 6¢ 52.7 (Leu7-Co) L » # A (carbonyl)
% 8¢ 171.8 (Leu7-C') » Bedk (amine) 2 5y 7.68 (Leu7-NH) » 48 th 45 4o pb e S 8% 2
& gzEs (Leucine) « 8u 7.68 (Leu7-NH) 1 8¢ 170.5 (Gly6-C") 48 B » du 3.66 (Gly6-
Hy) #1 8¢ 170.5 (Gly6-C') 488 » B COSY FExBaw du 7.98 (Gly6-NH) #1 oy
3.66 (Gly6-Ho) A8 B » 4 L #14% 4o s i A % 4 K28 (Glycine) = 8y 7.98 (Gly6-NH)
$ 8¢ 175.7 (AibS-C") 48 » 431 8y 7.98 (Gly6-NH) 44 ¢ 175.7 (Aib5-C’) E -
511 1.40 (AibS-Hpve) # 8¢ 55.9 (Aib5-Cy) » 8¢ 175.7 (AibS-C') 48 B » 8y 1.38 (Aib5-
Hpne2) $2 8¢ 55.9 (Aib5-Cy) » 8¢ 175.7 (AibS-C') 48 » He38] 5¢ 55.9 8 8¢ 24.9 + 8¢
24.6 Fv 8¢ 175.7 ey B Bi14 » b ¥1F 5ot i KB A £ T #k# (0-aminoisobutyric
acid) » Bz (amine) & 5u 7.59 (AibS-NH) E » $ 8¢ 55.9 (Aib5-Cy) 48 B * 51 7.59
(AibS-NH) #2 8¢ 175.7 (Aib4-C’) 48 B » 331 811 7.59 (AibS-NH) # 4 5¢ 175.7 (Aibd-
C') k8 1.38 (Aibd-Hpuer) %2 8¢ 56.0 (Aibd-Co) ~ 8¢ 175.7 (Aibd-C’) 48 B » 5 1.38
(Aibd-Hper) 52 8¢ 56.0 (Aibd-Ca)Sc 175.7 (Aibd-C’) 48 B » 4 3] S¢ 56.0 82 5¢25.1+
0c24.9Fu dc 175.7 &9 2 BBl t4 R LL ¥ F 4o bl A B A B T B E% (a-aminoisobutyric
acid) » B4t (amine) % 8 7.69 (Aib4-NH) E » $2 8¢ 55.9 (Aibd-Cy) 48 * o 7.73
(Aib4-NH) #2 3¢ 175.1 (Aib3-C’) 48 B » 48] 51 7.73 (Aib4-NH) 34 ¢ 175.1 (Aib3-

C') E ; 8y 1.32 (Aib3-Hpyer) 52 8¢ 55.9 (Aib3-Cy) #v 8¢ 175.2 (Aib3-C") 48 B + o
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1.30 (Aib3-Hgmez2) #2 6¢ 55.9 (Aib3-C,) Fu 3¢ 175.2 (Aib3-C') 48 B » 8] 6¢ 55.9 2
Oc 24.1 ~ 3¢ 24.7 Fu O¢c 1752 Y& Rl fh > QUL HF oo b ir A A 2 T IEE (o-
aminoisobutyric acid) » B¢ (amine) 4& 6y 7.73 (Aib3-NH) E » $2 ¢ 55.9 (Aib3-C,)
48 B ° 0u7.73 (Aib3-NH) 2 6¢ 175.1 (Aib2-C") 48 Rf » 48] ou 7.73 (Aib3-NH) #:4&
6c 175.1 (Aib2-C") Lk ;5 6u 1.28 (Aib2-Hpmer) #2 6¢ 55.9 (Aib2-Cy) #v 8¢ 175.1 (Aib2-
C) 4888 » Ou 1.27 (Aib2-Hpmez) #2 ¢ 55.9 (Aib2-C,) Fu ¢ 175.1 (Aib2-C') A8 R - 3
B 8¢ 55.9 #1 6¢23.7 ~ 8c25.3 v 5¢c 175.1 693 B4 » L H T 4o b IR RBR AR T
BB (a-aminoisobutyric acid) » f&# (amine) f& oy 8.72 (Aib2-NH) L » #2 5¢ 55.9
(Aib2-C,) 48 B8 ° 0u 8.72 (Aib2-NH) ¥2 d¢ 172.6 (Phel-C') A48 Bf - 8] 6u 8.72 (Aib2-
NH) #:4 8¢ 172.6 (Phel-C') L - 8y 2.85 (Phel-Hp) ¥ 3¢ 55.3 (Phel-C,) * &¢ 137.6
(Phel-C,) #u 8¢ 172.6 (Phel-C') 48R ; 6u 4.34 (Phel-H,) $2 8¢ 36.4 (Phel-Cp) Fu d¢
137.6 (Phel-C,) 48R - B4 COSY F 5z #8 -~ On4.34 (Phel-H,) #1 8y 2.85 (Phel-Hp)
Fu 01 8.39 (Phel-NH) 48 Bl » # 78] 8¢ 55.3 (Phel-C,) #2 6¢ 36.4 (Phel-Cg) #v 6¢ 137.6
(Phel-C,) # &4 B4 » 8¢ 137.6 (Phel-C,) $1 5¢ 129.2 (Phel-Cs) ~ 8¢ 128.1 (Phel-Cy)
Fu 8¢ 126.4 (Phel-Cy) A Aai ey KIBH TR - Qb5 s bl I Bk A K & Mz Bk
(Phenylalanine) Bz %k (amine) & 6y 8.39 (Phel-NH) _E - $2 8¢ 55.3 (Phel-C,) A8 Rf e
ou 8.39 (Phel-NH) 1 8¢ 170.4 (Ac-C') A8 R » ou 1.83 (Ac-Hye) $2 3¢ 170.4 (Ac-C')
AR BRI A TERIK (acetyl) » $2K 7 #zEL (Phenylalanine) #83% - B ATAEH A
bbb B A BBz A B 4k : Ac-Phe-Aib-Aib-Aib-Iva-Gly-Leu -

4% HMBC & 5 285~ O 7.70 (Aib8-NH) #2 3¢ 171.8 (Leu7-C") 48 B - 3R] dn
7.70 (Aib8-NH) #: 42 6c 171.8 (Leu7-C') E ; Ou 1.45 (Aib8-Hpmer) $2 O 56.2 (Aib8-
Co) > 8¢ 175.9 (Aib8-C") 48R » ou 1.34 (Aib8-Hpme2) 2 ¢ 56.2 (Aib8-C,) » 8¢ 175.9
(Aib8-C") 48R » H8] 8¢ 56.2 2 8¢ 25.3 ~ 8¢ 25.7 Fu 8¢ 175.9 ey B f4 - & Lb 4
1FFu bl B A B T B BE (0-aminoisobutyric acid) » # & A& d¢ 175.9 (Aib8-C')  on

7.56 (Aib9-NH) #2 5¢ 175.9 (Aib8-C’) #v 5 56.3 (Aib9-Cy) 48 B » #3811 7.56 (Aib9-
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NH) 4 5¢ 175.9 (Aib8-C') E ° 8y 1.46 (Aib9-Hpmer) #2 8¢ 56.3 (Aib9-C,) Fu 8¢
173.5 (Aib9-C") 48Rl » du 1.34 (Aib9-Hpmez) #2 8¢ 56.3 (Aib3-Cy) Fu 8¢ 173.5 (Aib9-
C') ABB - HR] 8¢ 56.3 $2 8¢ 23.3 ~ 8¢ 25.7 Av 8¢ 173.5 ey 5 M fh - L 45 4ot

B A B A B T BB (o-aminoisobutyric acid) » Bz (amine) f& 8y 7.56 (Aib9-NH) E

o

sbAz KB R B A @ Aib-Aib ©

COSY E 5 faw ou 4.39 (Hypl0-H,) #2 5y 1.78 (Hypl0-Hp) » 8y 4.29 (Hypl0-
H,) » 8y 3.48 (Hypl0-Hs) #v 8y 5.09 (Hypl0-OH) #aBf - fic4- HMBC £ 5B~ On
3.48 (Hyp10-H;) #2 8¢ 69.1 (Hypl10-C,) 48 5 1 1.78 (Hyp10-Hp) #2 8¢ 69.1 (Hyp10-
C,) » 8¢ 61.0 (Hypl0-C,) #a B » 8] 8¢ 61.0 (Hypl0-C,) #1 3¢ 36.8 (Hypl0-Cp) ~ 8¢
69.1 (Hypl10-C,) #o 8¢ 56.1 (Hypl0-Cs) % £ 3B 4% > oc 56.1 (Hypl0-Cs) £ 7T 4t
BHERTF - FleF HMBC £ 58 on 4.39 (Hypl0-H,) #2 ¢ 171.8 (Hypl10-C') 48
B o & tb$HF fo sk ik B Bk A 5o B Bk Bk (Hydroxyproline) © 8y 7.85 (Glnl1-NH) #2 3¢
171.8 (Hyp10-C') #v 8¢ 52.5 (GInl1-C,) 48R > 43 du 7.85 (GInl1-NH) #:4£ d¢
171.8 (Hypl0-C') E ; &y 4.18 (GInl1-H,) $2 8¢ 172.2 (GInl1-C') A8 B ; &u 1.87
(GInl1-H,) # 8:26.6 (GIn11-Cp) #v 8¢ 173.2(GIn11-Cs) 48 B 5 8y 6.66 (GInl1-NH,)
8¢ 173.2 (GInl1-Cs) #v 8y 2.09 (GInl1-H,) #a B - B4 COSY F & Ba~ du 7.81
(GIn11-NH) $2 85 4.23 (GInl1-H,) » 85 1.82 (Glnl1-Hp) #v i 1.87 (Glnl1-H,) #aBf -
3#38) 8¢ 52.5 (GInl1-C,) #2 8¢ 26.6 (GInl1-Cp)~8c 31.5 (GInl1-C,) $ 8¢ 173.2 (Glnl 1-
Cs) w9iE BB 14 R IL ¥ 1T 4o bRk B A 4 B A% 8% (Glutamine)» # 3k (carbonyl) 7
8¢ 172.2 (GIn11-C") E © 8y 7.75 (Aib12-NH) #2 3¢ 172.1 (GIn11-C’) #a B » 8] 8y
7.75 (Aib12-NH)# £ 8¢ 172.1 (GIn11-C’) E <8y 7.47 (Ival2-NH) #2 3¢ 172.1 (GInl1-
C') 48R » 8] oy 7.47 (Ival2-NH)3% 4 5¢ 172.1 (GInl1-C") E ; 43 HMBC § 5%
B~ F 5 (methyl) 8 0.75 (Ival2-Hyye) $2 8¢ 28.1 (Ival2-Cp) ~ 8¢ 58.5 (Ival2-C,) #8
B > On 1.42 (Ival2-Hpye) $2 8¢ 28.1 (Ival2-Cp) ~ 8¢ 58.5 (Ival2-Cy) 48 B » 338 8¢ 7.1

(Iva12-Cyve) $2 8¢ 28.1 (Ival2-Cp) 8¢ 58.5 (Ival2-Cy) #n 8¢ 20.4 (Ival2-Cpye) 7 i
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B4 > Bod COSY FEREET 61 0.75 (Ival2-Hope) $1 8y 1.78 (Ival2-Hg) A8 R » 4%
A 8¢ 7.1 (Ival2-Cope) #:45 8¢ 28.1 (Ival2-Cp) b » 48 Lb 43 4o sb Bk 8k 2 B 88 ik
(Isovaline) » % & £ 5¢c 172.9 (Ival2-C') » pbBz & B % % : Hyp-Gln- Iva o

COSY E 8B~ oy 4.54 (Hypl3-H,) 2 oy 1.68 (Hypl3-Hp) ~ 8y 4.22 (Hypl3-
H,) * 8y 3.35 (Hypl3-H;) #v 8y 5.11 (Hyp13-OH) #a B » Bic4 HMBC § 528~ On
3.37 (Hyp13-H;) #2 8¢ 69.1 (Hyp13-C,) #8 R 5 8u 1.68 (Hyp13-Hp) #2 8¢ 69.1 (Hyp13-
C,) ~ 8¢ 60.6 (Hyp13-C,) 48R » 8] 8¢ 60.6 (Hyp13-C,) ¥ 8¢ 37.4 (Hypl3-Cp) ~ 8¢
69.1 (Hyp13-C,) #o 8¢ 56.5 (Hyp13-Cs) # i3 Bff% > oc 56.5 (Hypl13-Cs) F:£7T 4t
BHERTF - FleF HMBC £ 58 op 4.54 (Hypl13-H,) #2 ¢ 172.9 (Hyp13-C') 48
Bl > 4@ ¥HF 4o db iR A B8 A R BB S (Hydroxyproline) 8y 7.94 (Aib14-NH) #1 §¢
172.9 (Hyp13-C') #v 3¢ 55.7 (Aib14-Cy)48 B » 8] 81 7.94 (Aib14-NH) 4 8¢ 172.9
(Hyp13-C') L ; 8y 1.40 (Aibl4-Hpme) 2 8¢ 55.7 (Aib14-Cy) » 8¢ 171.8 (Aib14-C') 48
B > 8u 1.35 (Aibl4-Hpmer) $1 8¢ 55.7 (Aib14-Cy) ~ 8¢ 171.8 (Aib14-C') 48 B - 3t
Oc 55.7 2 8¢ 23.5 » 8¢ 25.6 Fu 8¢ 171.8 &y He il 45 » B LL¥HAT o bb IR AR EE A B T IR
B (a-aminoisobutyric acid) » # % (carbonyl) f& dc 171.8 (Aib14-C") L » #1 8¢ 55.7
(Aibl14-C,) 48R - sLBE I h & & : Hyp-Aib -

COSY & 5:#8-~ ou 4.14 (Prol5-H,) #2 6y 1.18 (Prol5-Hp) » du 1.49 (Prol5-H,)
#o 8u 3.51 (Prol5-Hs) #8Ff - &d HMBC F 5885~ ou 1.18 (Prol5-Hp) #2 5c 47.4
(Pro15-Cs) 48 B ; du4.14 (Prol5-H,) $1 3¢ 28.4 (Prol5-Cp) #v 8¢ 24.9 (Prol5-C,) #8
B > 338 8¢ 61.9 (Prol5-C,) 1 8¢ 28.4 (Prol5-Cp) ~ 8¢ 24.9 (Prol5-C,) #Fu 3¢ 47.4
(Prol5-Cs) A iR 14 » 6c 47.5 (Prol5-Cs) % ThcEA B F » B F HMBC &
BR B O 4.14 (Prol5-H,) $1 8¢ 170.8 (Prol5-C') A8 B » 43 Lb #1145 4o pb B 2 5% 2 B8
Rd: (Proline) © 8y 7.15 (Phel6-NH) 1 8¢ 170.8 (Prol5-C’) #u 8¢ 52.7 (Phel6-C,) 48
B > 48] 81 7.15 (Phel6-NH) #: 42 ¢ 170.8 (Prol5-C’) k ; §52.59 (Phel6-Hp) #2 3¢

52.7 (Phe16-C,) » 8¢ 139.6 (Phel6-C,) #v 8¢ 129.4 (Phel6-Cs) 4a i ; ou 7.14 (Phel6-
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H:) $2 8¢ 128.0 (Phel6-C,) #v 8¢ 129.4 (Phel-Cs) 48R » B COSY &5 #= On
7.15 (Phe16-NH) $1 8 3.85 (Phel6-H,) + 81 2.59 (Phel6-Hp) ~ 8 3.26 (Phel6-CH,) s
811 4.56 (Phe16-OH) 48 B » 338 8¢ 52.7 (Phel6-Cy) 1 8¢ 36.5 (Phel6-Cp) Fa ¢ 139.6
(Phel6-C,) #v 8¢ 63.5 (Phel6-CH,) # i3 M4 » 5 139.6 (Phel6-C,) $2 ¢ 129.4
(Phel6-Cs) ~ 8¢ 128.0 (Phel6-C,) #u 8¢ 125.7 (Phel6-Cy) Ztaik ey X33 H FR3E - &
Lb ¥+ 4% 4o b B 3 % % Phenylalaninol - gtz & B £ % : Pro-Pheol -

Ff% dr HMBC 3£ 453t 16 18 S 5% 0 S5 M 4o Bl P71 » % S B AR AT A B9 3%
It 8+ 3 4H A& MRAT R T B H BB P RS HE - B L SRR AL S
¥4 &5 B E 4ot cephaibol E [147] - 2 3r 8 48 #E o A7 b 43 b b 3 Uik [148] -

FER AR AR ER G AR 3L AE -

COosY: ——

HMBC and COSY correlations of 4
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% 8- ftbth 42 & > HmFEHIE - [Sin ppm, mult. (Jin Hz)]

Amino acid Position B 'HA¢

Acetyl (Ac) CH; 22.3 1.83 (3H, s)
c 170.4

Phenylalanine (Phel) NH 8.39 (1H, d, 5.9)
C. (CH) 55.3 4.34 (1H, m)
Cp (CHy) 36.4 2.85 (1H, m)

2.98 (1H, m)

G, (©) 137.6
Cs (CH) 129.2 7.29 (1H, m)
C: (CH) 128.1 7.29 (1H, m)
C: (CH) 126.4 7.22 (1H, m)
C'(C=0) 172.6

a-Aminoisobutyric acid (Aib2) NH 8.72 (1H, s)
Ca(C) 55.9
Cpme1 (CH3) 23.7 1.27 (3H, s)
Cpme2 (CH3) 25.3 1.28 (3H, s)
C'(C=0) 175.1

a-Aminoisobutyric acid (Aib3) NH 7.73 (1H, s)
Co(C) 55.9
Cpme1 (CH3) 24.1 1.32 (3H, s)
Cpme2 (CH3) 24.7 1.30 (3H, s)
C'(C=0) 175.2

a-Aminoisobutyric acid (Aib4) NH 7.69 (1H, s)
Ca(C) 56.0
Cpme1 (CH3) 24.9 1.38 (3H, s)
Cpme2 (CH3) 25.1 1.38 (3H, s)
C'(C=0) 175.7

a-Aminoisobutyric acid (Aib5) NH 7.59 (1H, s)
Ca(C) 55.9
Cpme1 (CH3) 24.6 1.38 (3H, s)
Cpme2 (CH3) 24.9 1.40 (3H, s)
C'(C=0) 175.7

Glycine (Gly6) NH 7.98 (1H, m)
Cq (CHy) 43.4 3.66 (1H, m)

3.72 (1H, m)
110

d0i:10.6342/NTU201701983




Amino acid Position B 'H"e
C'(C=0) 170.5
Leucine (Leu7) NH 7.68 (1H, m)
C. (CH) 52.7 4.05 (1H, m)
Cp (CHy) 39.3 1.55 (1H, m)
1.67 (1H, m)
C, (CH) 24.1 1.67 (1H, m)
Cs (CH3) 22.7 0.91 (3H, d, 6.1)
Cs (CHj) 21.7 0.85(3H, d, 6.1)
C'(C=0) 171.8
a-Aminoisobutyric acid (Aib8) NH 7.70 (1H, s)
Ca(C) 56.2
Cpme1 (CH3) 253 1.45 (3H, s)
Cpme2 (CH3) 25.7 1.34 (3H, s)
C'(C=0) 175.9
a-Aminoisobutyric acid (Aib9) NH 7.56 (1H, s)
Ca(C) 56.3
Cpme1 (CH3) 233 1.46 (3H, s)
Cpme2 (CH3) 25.7 1.34 (3H, s)
C'(C=0) 173.5
Hydroxyproline (Hyp10) Cq (CH) 61.0 4.39 (1H, m)
Cp(CHy) 36.8 1.78 (1H, m)
2.16 (1H, m)
C,(CH) 69.1 4.29 (1H, m)
Cs (CHy) 56.1 3.48 (1H, m)
3.75 (1H, m)
C'(C=0) 171.8
v-OH 5.09 (1H, m)
Glutamine (GInl1) NH 7.85 (1H, d, 8.9)
Cu.(CH) 52.5 4.18 (1H, m)
Cp(CHy) 26.3 1.89 (1H, m)
2.16 (1H, m)
C,(CHy) 31.3 1.89 (1H, m)
2.12 (1H, m)
G (C=0) 173.2
e-NH, 6.66 (1H, s)
7.19 (1H, m)
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Amino acid Position B 'H"e
C'(C=0) 172.2
Isovaline (Ival2) NH 7.47 (1H, s)
Cq (O) 58.5
Cpme (CHa3) 20.4 1.42 (3H, s)
Cyme (CH3) 7.1 0.75 (3H, m)
Cp (CHy) 28.1 1.78 (1H, m)
2.15 (1H, m)
C'(C=0) 172.9
Hydroxyproline (Hyp13) C.(CH) 60.6 4.54 (1H, t, 8.8)
Cp (CHy) 37.4 1.68 (1H, m)
2.17 (1H, m)
C,(CH) 69.1 4.22 (1H, m)
Cs (CHy) 56.5 3.37 (1H, m)
3.68 (1H, m)
c 172.9
v-OH 5.09 (1H, m)
a-Aminoisobutyric acid (Aib14) NH 7.94 (1H, s)
Ca(C) 55.7
Cpme1 (CH3) 23.5 1.40 (3H, s)
Cpme2 (CH3) 25.6 1.35 (3H, s)
C'(C=0) 171.8
Proline (Prol5) Cq (CH) 61.8 4.14 (1H, m)
Cp(CHy) 28.4 1.18 (1H, m)
1.84 (1H, m)
C,(CHy) 24.9 1.49 (1H, m)
1.59 (1H, m)
Cs (CHy) 47.4 3.51 (1H, m)
3.79 (1H, m)
C'(C=0) 170.8
Phenylalaninol (Phe-ol16) NH 7.15 (1H, m)
C.(CH) 52.7 3.85 (1H, m)
Cp(CHy) 36.5 2.59 (1H, m)
2.98 (1H, m)
G, (©) 139.6
Cs (CH) 129.4 7.26 (1H, m)
C: (CH) 128.0 7.26 (1H, m)
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Amino acid Position B 'H e
C: (CH) 125.7 7.14 (1€, m)
Hydroxy (-ol) CH, 63.5 3.26 (1H, m)
3.39 (1H, m)
OH 4.56 (1H, m)

“Measured in dimethyl sulfoxide-ds (125 MHz); "Measured in dimethyl sulfoxide-ds (500 MHz).

“Signals without multiplicity were overlappled, and picked from COSY or HMBC spectra.
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WXH1-24-2-10ppm #249-279 RT: 5.59-6.26 AV: 31 NL: 2.73E8
T: FTMS + p ESI Full ms [150.00-2000.00]

100 850.9533
90 ] [M + 2Na]2 N 100 178,918 1679.9233
:
80—: 80—;
_ 70%
70 | § 6o
o] ] é 50: 1680.9251
c N e
g 60_: % 40 |
3 S
é’ 50— 30;
o N 20 1681.9273
"; . 10i
% 40: 0: 1676.9378 1677.9066 1662,9316 1683.9301
e 30 ] 1676 1678 1680 1682 1684
] miz
. 790.9242
20—
" 1 304.2611 [M+Na]*
] 437.1937
- L 1679.9233
I I 074.9653 | | 8999515 4151 6102 13855342 1970.9302
T B I I B B L I B I B L B L B I I UL
500 1000 1500 2000

m/z

26 - Abbrih 4 2 % AT BRI H 3 -
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110

100~
1 13
8 g 1t
% T 90— [ Result of Peak Picking ] 4
No. Position Intensity ~ No. Position Intensity 14
1 3279.36  94.368 2 164595 76.2115
- 3 1539.88 80.1073 4  1460.81  90.3697
5 141742 89.4788 6  1391.39  90.329
7 136825 912226 8 131232  93.0257 11@7
80— 9 117444 926074 10 1052.94  92.9164
11 1038.48 931585 12 101341  93.1958
13 923.736  95.141 14 745352  88.9616
n 15  664.357  83.396 16  652.786  83.516
17 608431  82.5907
l l l
70
4000 3000 2000 1000

27 ~ b bth 4 Z 4 5h K (ZnSe)

Wavenumber [cm-1]

115

600

d0i:10.6342/NTU201701983



500MHz 1H DMSO 1-24-2

vSeL’0
90S.°0
9592°0

ZLv8'0
1658'0
71060
9160
60€T'L
018zt /
£v8T'L
SYeTL—~=
1811 E
zsee'L |

8266'C

<
® o
© K~
@
© o

[3:2:150 3

-0 o
0 oW
<4 © o
~own
© oo

NS T_—_—m— =

20LL°€
€6ELY
(4194
S062'Y
868¢Y
cLESY
96599
8veEL’L
L9v1°L
LE9V'L
v8L’L
6L12°L
c0zTL
0622,
ceveL
alsT’L
09sZ°L
vS92°L
0€82'L
6162°L
£€69Y°L
209S°L
926S°L
6.89°L
€20L°L
veeLL
8€E6'L
60¥S'8
8LLL8

sors—

ppm

195 190 1.85 180 175 170 165 160 155 150 145 1.40 135 130 125 1.20 145 1.10

L

ppm

1.0

1.5

7.5 7.0 6.5 6.0 5.5 5.0 45 4.0 3.5 3.0 2.5

8.0

8

—900°'T

/86G"°€
—7809°9
S6%°S
— S96°0
—152°¢
—11%°€
697" 1T
=670"T
\E60°T
\8€0°T

I10°T

—t19t

—000°'T

(Dimethyl sulfoxide-ds, 500 MHz) -

By

2 3
Z
Ea

28 fbeth4
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500MHz 13C DMSO 1-24-2

iof§ ¢ & & EE L] L T 38% pgggceswEEc Emd ] ¢ g gy H g1 @ E830BESEIEEY §§

< £ £ £ & =& & EE ggg 2 c c8 BEE88588888 dad g 5 < 5 88 5 &8 & L8RS/ NN & 8

[ R Y Tl Y T TN T T T NI TT T T oo wnsses
e
DO s vt

2.00000000 sec
0.03000000 sec
200

- cammEL £1 -
125.7823103 waz
13c

1000 usec
1257679042 waz
o
2.00 w2
o

1.00

1765 1760 1755 1750 1745 1740 1735 1730 1725 1720 1715 1710 1705 ppm 70 69 68 67 66 65 64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 48 47 46 45 ppm % 3% 35 34 33 32 M 30 29 28 27 26 25 24 23 22 21 ppm

POINNOROTONNDOTTNOO—ON©ON

CTr ORI T OOONRNTORNTMO T ONOONNTTINONOONDNOONNOINTTLTOTTOANNINDNOOT-OMN®O
ONOrONr O ONNTNNDMANTOIROARANTOr DO ONOOTNTOTrOOROLONNOTIOANETN T M
BLBOWBOLOABNNNTCE-TOOOIRNODPINGWBAATIRNANNRARVRONOQOIINMCONANNSGROENIDNRN®QYQ
NENNNNNNMNNNNNNRRROOAANNNNDDO - 0O0OUBVYBLVYVANONOTCTOOCYVLOLBVITINOOANNT S
FF F rF F F F F rF F FErFFrFrFrEFErFrFrrrrrO0OOLLLVLVLVYVOLVLOYLITOONNNNANNNNNNNNNNNNAN

|
(L

I |

|

) H wih “ Jl

T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70

29 » ft &4 4 2553 (Dimethyl sulfoxide-ds, 125 MHz) -
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500 MHz HSQC DMSO 1-24-2

ce o

- —~ e
-e o

.. 4

T T T T
90 85 80 75

T T T T T T T T T T T
70 6.5 6.0 55 50 45 40 35 3.0 25 20 1

30 ~ ft44 4 2 HSQC

118

q

o<
BRUKER

NAME 20160928 WXH-1-24-2
72
1
pate. 20160929
10.33

PROBHD 5 mm CPPEBO B3
PULPROG  hsgcedetgpsisp2.3
To24

SOLVENT NSO

s 4

bs 4

sun 6009.615 Hz

FIDRES 5.868765 Hz

a0 00852468 sec

RG 4

o0 83.200 usec

DB 23.00 usec

= 295.0

cnsT2 150.0000000

cnsT17 ~0.5000000

0 0.00000300 sec

D1 1150000000 sec
0100166667 sec

o1 0103000000 sec

D16 0100020000 sec

021 0100322581 sec

D24 0100080645 sec

™0 0100001660 sec

mmmssass CHANNEL £1

sro1 5001730010

nuel 18

P1 12.00 usec

2 24200 usec

28 0.00 usec

wDo 2

™ 024

sro1 125.7792 Wbz

FIDRES 29.414534

39.471 ppm

FRMODE  Echo-antiecho

s1 2048

s 500.1700002 Maz

wou ostmE

ssB

18 0.00 Bz

B o

rc 1.00

s1 2048

rc2 echo-antiecho

sF 125.7678980 Mz

won

ssB 2

B 0.00 Bz

=3 o
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500 MHz

COSY DMSO 1-24-2
ML opm

- F1
°
L IR 2
QQD:’Q -
F2
(X135 aa
- L]
e - . 8 L3
¢ o S8 - i s
° r:) ) - s
] ot - ] %a 2+ w Po‘: - L4
/’// << e i %"
o @ = Y @
. F5
-6
] . - F7
° L 8
T T T 9

T
9.0 85

8.0

T T T T T T T T T T T T
75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

q

31~ {44 4 2 COSY B -
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<)
BRUKER
()

- con

20160926 WxH-1-24-2
73
1
20160929
9.0
5 mm CPPEEO B3
cosyapppatis
2048

DNsSO
4

0100020000 sec
0.00015360 sec

MNEL £ -
500.1730010 Miiz
18

2048
500.1700013 Miiz
osTiE

o
0.00 Bz
1.00
2048
oF
500.1700026 Miz
ostiE.

0.00 Bz
o
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500MHz HMBC DMSO 1-24-2

o<
BRUKER

20160928 WxH-1-24-2
7

e
m &
ppm 5%

1
Dace 20160926
e 5236

. InsTROn
RN PROBED 5 ma CEraRD 5B
- - et PULPROG  hmbcetgplind
! 2048

O P R e T -
i - R M - 60
- - N
- 80
100
. ! -120
: o -

r—= 140

160

.
.
e
"
o
te
-
.
(]
h
t
H
+
L]
1
+
..
’

T T T T T T T T T T T T T T T T T T
9.0 85 80 75 7.0 65 6.0 55 5.0 45 40 35 3.0 25 20 15 1.0 05 ppm

32 1644 4 2 HMBC B -

q
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3.2.5 Glycocholic acid (5) = %44 #2475

H O\\\\\\\.

ebd S B mEHR  wrAEEe] =148 (c0.1,MeOH) » %47 &R
WaE Y s (HRESIMS) &~ [M+H]" #F% m/466.3176 (caled. for CogHaNOg,
m/z 466.3169) » 3B F X & CiHuNO, (B 33) o 44k k3% (IR) Ba7 A e

(336lem™) FhEHA ML (B 34)

0.93
Y,

7, (¢]
Z,

133 = 095163
H
1.98

3.50”’///0H

1.44/2.22 1.37/1.79

H
1.23

'"H-NMR data of 5

B &3¢ (Dimethyl sulfoxide-ds, 500 MHz) ( B 35 ) &4 HSQC ( B 37 ) #47 -
BB A 53 BT On 0.58 (3H, s, H-18) » 81 0.80 (3H, s, H3-19) #v 85 0.93 (3H, d, J
= 6.5 Hz, H3-21) A =% F 3 (methyls) & F3R3% > £+ 6u 0.93 3H, d, /= 6.8 Hz,
H3-21) 8 A — @487k ¥4 (methine) 2 F 4 (methyl) § F373% ; 65 0.84 (1H,
m, Hy-1) » 8y 1.27 (1H, m, H,-2) ~ 8y 1.44 (1H, m, Hy-4) ~ 8y 1.37 (1H, m, H>-6) » 8y
1.36 (1H, m, Hy-11) ~ 850.95 (1H, m, Hy-15) ~ 8y 1.16 (2H, m, Hx-16) ~ 8y 1.18 (2H, m,
Hy-22) ~ 8y 2.02 (2H, m, H,-23) #v 8y 3.69 (2H, d, J = 5.9 Hz, Hy-25) +4 & F &

(methylenes) & F:R%% » £ ¥ Oy 2.02 (2H, m, H,-23) % F & (methylenes) & 31
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s ARAE R AL R B T3 A Fh L (carbonyl) i AR &% B MR (anisotropic
effect) 894 » H G 3BALL ML R A K (downfield) - 3y 3.69 (2H, d, J = 5.9 Hz,
Hy-25) Bl &84 BB F ; ou3.18 (1H, m, H-3) » 8x 1.23 (1H, m, H-5) ~ 85 3.60
(1H, brs, H-7) ~ &y 1.33 (1H, m, H-8) » 8y 2.14 (1H, m, H-9) ~ &y 3.78 (1H, brs, H-12) ~
u 1.98 (1H, m, H-14) » 8y 1.78 (1H, m, H-17) #v &y 1.29 (1H, m, H-20) % f 4k ¥
# (methines) & F23E » £ & oy 3.18 (1H, m, H-3) * 8y 3.60 (1H, brs, H-7) #v dy
3.78 (1H, brs, H-12) R %34 R F 5 4£ 6u 8.06 (1H, t, J = 5.8 Hz, NH) &3]

HERRT -

BC-NMR data of 5

% 3% (Dimethyl sulfoxide-ds, 125 MHz)( [ 36 )#a-~4b4-4n 5 484 26 B 5% »
fu4 HSQC (B 37) &hfddr - oK =8 F K& (methyls) RITALR 8¢ 12.4 (C-18) ~ 3¢
22.7 (C-19) #a ¢ 17.1 (C-21) 5 +18 2 F & (methylenes) HIFALH 5¢ 35.4 (C-1) »
8¢ 30.4 (C-2) » 8¢ 39.5 (C-4) ~ 8¢ 34.9 (C-6) ~ 8¢ 28.6 (C-11) ~ 8¢ 22.9 (C-15) ~ 8¢ 27.3
(C-16) ~ 8¢ 31.6 (C-22) » 8¢ 32.2(C-23) #v 5c40.7(C-25) ; A A=k F & (methines) 4
7 8¢ 70.5 (C-3) » 8¢ 41.6 (C-5) » 8¢ 66.3 (C-7) » 8¢ 39.6 (C-8) 8¢ 26.3 (C-9) ~ ¢ 71.1
(C-12) ~ 8¢ 41.4 (C-14) ~ 8¢ 46.2 (C-17) #v 3¢ 35.2(C-20) » H ¥ 8¢ 70.5(C-3) ~ 8¢ 66.3
(C-7) #v 8c 71.1 (C-12) =¥ A 1&35 (downfield) R34 BB F ; wWiE w ke
(quaternary carbons) 3RIEAL# S 34.4 (C-10) ~ 8¢ 45.8 (C-13) ~ 8¢ 173.1 (C-24) #v 5¢
171.6 (C-26) » £ & §¢ 73.9 (C-6) #u 5¢ 73.6 (C-11) v 48z & 1&35 (downfield) ]
B 88 F s (carbinoyl carbon) » 8¢ 173.1 (C-24) #uv 8¢ 171.6 (C-26) He b4 5h

K3 (1638 cm™) el A % Bk B G RE 2 3 A R3E o
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HMBC correlations of 5

3% HMBC F 5 B~ H3-1/C-2 ~ C-3 ~ C-5 $u C-10 ; H,-2/C-1 #u C-3 ; H-3/C-
C-5 ; Hy-4/C-3 ~ C-5 Fu C-10 ; H-5/C-4 ~ C-5 ~ C-6 #u C-10 ; H-6/C-5 + C-7 #u C-8 ;
H-7/C-8 #u C-14 ; H-8/C-7 ~ C-9 #u C-14 ; H-9/C-7 » C-8 ~ C-10 #u C-11 ; H,-11/C-
8+ C-9 C-12 #v C-13 ; H-12/C-9 » C-11 ~ C-13 #u C-14 ; H-14/C-7 ~ C-8 ~ C-13 #u
C-15 ; Hp-15/C-2 ~ C-3 ~ C-5 #v C-10 ; H,-16/C-13 » C-14 ~ C-15 #= C-17 ; H-17/C-
13+ C-16 ~ C-20 v C-22 > 5 PG M S )& 3 BXERN | BELER > &
B 32 b 34 Al 4k 2 B B2 38§ 42 o H3-18/C-12 ~ C-13 » C-14 #w C-17 ; H3-19/C-1 ~ C-
5+ C-9 fv C-10 ; H3-21/C-17 ~ C-20 Fv C-22 » 38 ¥ 4 &4 0.58 (3H, s, H3-18) #:- 4
8c45.8 (C-13) L » 84 0.80 (3H, s, H3-19) 44 8¢ 34.4(C-10) E »840.93(3H,d,J=
6.5 Hz, H3-21) #:4& 8¢ 35.2 (C-20) E < H-20/C-17 ~ C-21 #v C-22 ; H,-22/C-17 ~ C-
23 fu C-24 ; H,-25/C-24 #u C-26 ; H-NH/C-23 + C-24 ~ C-25 #u C-26 » #:8] C-20 ~
C-22 ~ C-23 Fu C-24 A& 3Rl 44 - NH i3 C-24 1 C-25» C-25 Rup i — 1 #% 5
(carboxylic acid) » sb#54E h X & — 4 H BZBL (glycine) &9&5#% -

BBACE Y S B AT A LR PR RIS SN R 9O A F AT R
ThEE BB EH S T EEAEMN LRG3 o ey A L& d b TRk [149] - #

TALS e BH LB » fLbdh 5 ey 44 A © % Glycocholic acid °
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* 9 1Lb4h 5 2 &~ #FEHIE - [0 in ppm, mult. (Jin Hz)]

5

No. BC, type Bch 'H* 'H*  HMBC

1 35.4, CH, 382  0.84 (1H, m) 098 2,3,5,9,10
1.64 (1H, m) 1.81

2 30.4, CH, 320  1.27 (1H, m) 142 1,3,4,10
1.42 (1H, m) 1.69

3 70.5, CH 742 3.18 (1H, m) 3.63 1,5

4 39.5, CH, 38.0  1.44 (1H, m) 154 2,3,5,6,10
2.22 (1H, m) 1.81

5 41.6, CH 450  1.23 (1H, m) 144 1,3,4,6,7,9,10

6 34.9, CH, 30.0 137 (1H, m) 134 4,5,7,8,10
1.79 (1H, m) 1.85

7 66.3, CH 29.0  3.60 (1H, brs) 123 5,6,8,9,14

8 39.6, CH 389  1.33(1H, m) 144 6,7,9,14

9 26.3, CH 362 2.14 (1H, m) 185 5,7,8,10,11, 14

10 34.4,C 36.8

11 28.6, CH, 31.1 136 (1H, m) 1.55 8,9,10, 12
1.41 (1H, m) 1.55

12 71.1, CH 75.9  3.78 (1H, brs) 4.05 9,11,13,14

13 45.8,C 49.1

14 41.4,CH 50.6  1.98 (1H, m) 1.61 7,8,12,13,15

15 22.9, CH, 26.6  0.95(1H, m) 1.07 8,13,14,16,17
1.63 (1H, m) 1.67

16 27.3, CH, 304  1.16 (1H, m) 127 13,14,15,17
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17

18

19

20

21

22

23

24

25

26

24'-NH

46.2, CH

12.4, CH;

22.7, CH;

35.2,CH

17.1, CH;

31.6, CH,

32.2,CH,

173.1,C

40.7, CH,

171.6,C

49.1

15.4

25.8

38.4

19.5

344

353

179.7

46.2

179.4

1.73 (1H, m)

1.78 (1H, m)

0.58 (3H, s)

0.80 (3H, s)

1.29 (1H, m)

0.93 (3H, d, 6.8)

1.18 (1H, m)

1.65 (1H, m)

2.02 (1H, m)

2.14 (1H, m)

3.69 (2H, m)

8.06 (1H, t, 5.8)

1.95

1.77

0.72

0.94

1.44

1.02

1.46

1.74

2.21

2.39

3.75

7.83

12,13, 14, 15, 16, 18, 20, 21, 22

12,13, 14, 17

1,5,9,10

17,21, 22,23

17,20, 21,22

17,20, 23, 24

20, 23,24

24,26

23,24, 25,26

“Measured in dimethyl sulfoxide-ds, (500 MHz); * compared with reference [150] ; “Signals without multiplicity were overlappled,

and picked from HSQC or HMBC spectra.

125

d0i:10.6342/NTU201701983



WXH 1-23-1 #57-122 RT: 0.19-0.31 AV: 66 NL: 4.94E5
T: FTMS + p ESI Full ms [200.00-700.00]

100— 466.3176
907 [M + HJ*
807
704
o 1
e ]
§ oo
S o
3
< 50
s 1
Z 1
T 404
& .
305 467.3207
3 448.3070
204
] 483.3439 4882990
107 447.3482|449.3099 468.3237 489.3027
o (1 |]|450.3612  464.3756 | | [469.3269 481.2520] | o 499.2907
L L R R L R L R R I R L) B RAR) ) R RARE AR A LARE L) AN LARI RARH RAL RARI RAR) RN RS
440 450 460 470 480 490 500
m/z
= = SN AN i 23b
33 1bbih S AT IR IGEEE L -
110
100 < /—/m/ ey,
Mo , W, « »
‘/’\W/J \ A “»" )ﬂ‘ // fM\\ ,{)’ \ﬂ
g 4 4 1 lags
Y \ / \\‘ H/3 \ Mp /‘F 1 { \
90| N /Y | 7,80 \
Y / \ [ \
%T - \ / 2 L \
\ /' [Restt of Peak Picking ] b | 8 WY
A / No. Position Intensity ~ No. Position Intensity % / 16'7
80— \\ ,// 1 3361.32 76.841 2 2935.13 89.2446 | [
\ 3 286859 931716 4 174333  96.6957 \/
%/ 5 163823 815321 6  1588.09  75.4731 |/
- 1 7 145889 910745 8 139428  86.6312 V
9 134511 915831 10 1311.36  92.2891 6
11 119661 96.8042 12 1078.01  93.7117
70— 13 1039.44 925465 14 984.482  95.7285
15 914003 962322 16 665.321  83.3639
17 616.145 836719
63 | | |
4000 3000 2000 1000 600

34~ flbAd 5 Z skt (ZnSe) o

Wavenumber [cm-1]
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500MHz 1H DMSO 1-23-1

75 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5

8.0

£ (Dimethyl sulfoxide-ds, 500 MHz) -

&
Edw

35 et Sz

500MHz 13C DMSO 1-23-1

LeS LI —
LoLeL—

T T T T
140 130 120 110

150

160

10 ppm

90 80 70 60 50 40 30 20

100

170

# (Dimethyl sulfoxide-ds, 125 MHz) ©

=
a

36 ~ e S 2
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500MHz HSQC DMSO 1-23-1

o2t

ppm:

2060604

A
— L 20
— T -
- -
- -—— - - 40

100

120

140

160

T T T T T T T T T T T T T T T
85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

37~ {b44h 5 2 HSQC B3 -

500MHz HMBC DMSO 1-23-1

<)
BRUKER
()
oo B
——— . ® o *
—_—
120
140
160
—| . N .

T T T T T T T T T T T T T T T
85 80 75 7.0 65 60 55 50 45 40 35 3.0 25 20 15 1.0 05 ppm

38 {44 5 2 HMBC F 3¢ -
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3.2.6 Cholic acid (6) = 4E4& 247

22 0

.\\\\\\\H 23
OH

ho

1ea4 6 BiEeBhR  twkAEe]'b=+04(c0.1,MeOH) » %47 &R
588 3% (HRESIMS) Za = H [M + NHy]" & F4% m/z 426.3228 (calcd. for

C24H44NOs, m/z426.3219) » 48] 5 F X A CoaHaoOs (B 39) - 453 (IR) #Er A
e & (3333cm™) R#Ep A (1706 cm™) ZF ke (B 40) -

'"H-NMR data of 6

.3 (Dimethyl sulfoxide-ds, 300 MHz) ( 41 ) BB BET » S EIRT Oy

0.58 (3H, s, H3-18) » 81 0.80 (3H, s, H3-19) #= 6y 0.91 (3H, d, J= 6.4 Hz, H3-21) A =

4 F & (methyls) H F:3% ; 6 3.61 (1H, brs, H-7) #o 8y 3.79 (1H, brs, H-12) 8]
FHERERT

B 8340 H B > 1644 6 2 glycocholic acid (5) #g&4Ea 40 - 154 6 b
T 48 81 3.69 (2H, d, J = 5.9 Hz, H»-25) #2 6y 8.06 (1H, t, J = 5.8 Hz, NH) # R
3% HERE S 6 A B B - AEE EeyRIse) TR (amino) o # 4 sb
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KL BT - o 6 BT D TERE A (1638em™) a3k - 5 7 mkmA

(1706 cm™) 843825 BAE OB TR TR LESLEB I TEEHRNE &

9k [149]t $H16 44 6 89 &5 4% & € 404 Cholic acid -

WXH 1-23-3 #56-122 RT: 0.19-0.31 AV: 67 NL: 8.81E5
T: FTMS + p ESI Full ms [200.00-700.00]

100 | 426.3228
905 [M + NH,]*
80—
70
[0]
2
© 60
©
g o
3 7
< 50
Q
Z
T 40 |
[7] -
r 4
30 427.3261
20 429.2411
E 431.2797
105 425.2460 436.3438 448.3068
G:|421.3252 L ,43|3.3319 4373472 445.9794 |
LA RN AR RALLN LAARNRAAR RARAS AN LR LARAS LALAY RALL LARAS LLAL) RAARERALRS ELALE LLALE RAAR L | LSRR RARAS ALY RALLY LARAS LA LA |
420 425 430 435 440 445 450
m/z
B 39 1bed 6 X5y ERIGEEE L -
110
100~
™ / \‘\/V‘VW
S\ L M\t
\ / oW N
- y A
\ /\\ /y' ‘\ ‘;16 \\
L | |
%T 80 1 | | |
\ " [ Result of Peak Picking ] | ‘\‘
{ “‘3No. Position Intensity ~ No. Position Intensity “ |
L \\/ 1 3333.36 81.1145 2  2937.06  69.2442 ‘/J
V 3 2867.63 75.8105 4 1705.73 79.9772 ‘“ ‘
2 5 1650.77 84.7483 6 1540.85 84.4374 é
7 1519.63 84.7654 8 1457.92 83.5258 1 3
9 1373.07 82.7007 10 1338.36 85.0781
60 — 11 1313.29 84.8843 12 1197.58 86.2594
13 1052.94 66.3266 14 1031.73 68.7875
15 1012.45 69.7905 16 914.093 89.4014
17  669.178 83.5799 18  614.217 83.9599
50 | | | | |
4000 3000 2000 1000 600
Wavenumber [cm-1]
40 ~ ftA4 6 Z 453 (ZnSe) ©
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300 MHz 1H DMSO 1-23-3

9€L2°C
€VOL°E \
6591L°E
$509°€ —
v8LLE——

$900y ——
vELLY——

(Dimethyl sulfoxide-ds, 300 MHz) -

3t

M6 2

41 ~ 14
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3.2.7 Glycochenodeoxycholate (7) 2 4+ A2 A7

et T BRekEHR ek AE]D=+4.0(c0.1,MeOH) - %47 &R
HsaEE 3% (HRESIMS) #&,+ £ [M+H] # F% m/z450.3224 (caled. for C26H44NOs,
m/z 450.3219) » 33 5 F X & CaHuNOs (B 42) - 4x4h k3% (IR) Fan K s i

(3363cm™) THeAuirs (B 43)-

'"H-NMR data of 7

.3 (Dimethyl sulfoxide-ds, 300 MHz) ( 44 ) B BT > Ao EIRT Ou
0.60 (3H, s, H3-18) » 65 0.83 (3H, s, H3-19) #v 64 0.88 (3H, d,J=6.4 Hz, H3-21) & =
48 % 3 (methyls) & F33% ; on 3.62 (1H, brs, H-7) #v 64 3.67 (2H, d, J=5.8 Hz, H,-
25) dml S A ERTF 5 4 oy 8.03 (1H, t, J = 5.7 Hz, NH) #8] %8 £ (amino)
T3k o

B &34 B - {bA4 T & glycocholic acid (5) &y 45458014y » 4odh 3t
LEET R B AR A R RIR o th R g Ay SRR - 66 T D T 4 o 3.78

fE FegeE o ERAEAH T A C-12 L 7T —ae ik (hydroxyl) - & &4 E
132
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BEREL LBy T EEHEMN 8Bk [149]sbbb9 T h 44 A C oty

Glycochenodeoxycholate °

WXH 1-23-4 #40-144 RT: 0.16-0.35 AV: 105 NL: 8.97E5
T: FTMS + p ESI Full ms [200.00-700.00]

100 450.3224
00 [M+H]
807
70—
o 7
g 7
© 60
©
oS 7
32 a
< 50
.
T 40 |
Q -
€ 4 451.3257
30—
] 472.3041
20—
3 467.3484
107 474.3094
] 447.3480 452.32688 468.3515
o4412089 T | |453.3284 450.3037  464.3762 | | ‘
T T T T I T T T | T T T T T T T T | T T T T T T T T [ T T T \
440 445 450 455 460 465 470 475
m/z
B 42 - ibbe T2 5B ERGEEE L -
102
1007, /1, %
Y L
”\A N / \”\ﬂ
\\\ // \ «‘J \A\ A
\ / \ | \ “ }M h
W/ | | AR
| . AV \
1 “ AR \
| \ ( A I |
%0 |y VT
\ [ /
%T |3 Wil7® | | 118
a N
\}[ResultofPeak Picking ] [ / \ *“
\f No. Position Intensity No. Position Intensity \’{ / \'
1 336325 923273 2 293223  84.2176 1
23 286763 887001 4 170187  87.3328 56
5 164884 83.8452 6  1541.81 837405
7 145889 885302 8 139621  89.1182
80 9 137307 89.1156 10 1339.32 91.0758
11122072 91269 12 104716  84.7185
13 103269 846173 14 1007.62 850718
15 898.666 94.8659 16 828277  94.7082
17 669.178  87.9574 18 612288  88.9997
4000 3000 2000 1000 600
Wavenumber [cm-1]
B 43 fbbeih T 45k (ZnSe) -
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300 MHz 1H DMSO 1-23-4

92680
L9v0'L
Z6L0°}
69zL°L
(17453
LT
Lzezh —

svoct
eeL
8evL
t..#.r/
vosvL
8199, =
mn—h—V
10824 —=
60v8'L——

Naama\
Scm.F \
Bua.—
996'L
15107
59607
18907
£960°
veLLZ
6821
15912

6ELL'T
szize
Ly9L'e
2229t ~__
¥599°€ ——
wees—"

Loro'e
¥620°8 W
8.¥0'8

(Dimethyl sulfoxide-ds, 300 MHz) -

3t

NS

44~ fe
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3.2.8 Glycodeoxycholsaeure (8) 2 44 42 47

ho

fLe¥ 8 A e ity

L WA [o]'p=+ 1.3 (0.1, MeOH) - % ##47 Bk
HsBEE 3% (HRESIMS) #&,+ £ [M+H] # F% m/z450.3223 (calcd. for C26H4NOs,

m/z 450.3219) » R 5 F X B CysHasNOs (B 45) - 4xdbh kst (IR) BAxA A2 E
(3329em™) BHEA M H A (B 46)

W H

'"H-NMR data of 8

.3 (Dimethyl sulfoxide-ds, 300 MHz) ( 47 ) BEiaT » A5 EE T Oy
0.59 (3H, s, H3-18) ~ 6y 0.84 (3H, s, H3-19) #v 65 0.91 (3H,d,J=6.3 Hz, H5-21) £ =

@& (methyls) 8 F213% ; oy 3.69 (2H, d, J = 5.8 Hz, Ho-25) 4o &y 3.79 (1H, brs,

H-12)3g:m & id4H BB F 5 4£ 0 8.07 (1H, t, J=5.8 Hz, NH) 38 %4 B & (amino)
B iRk -

B &34 B - {bA-4 8 & glycocholic acid (5) &y &5 A& %a14h » 4o s 3t
GEETWH B R AR LRI o thE R 6 AL LS4 8 D T 4 On 3.60

L E F ek RAMES 4 8 £ C-7 L0 T —tass i (hydroxyl) @ &84 TR
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LR H ARG,y T E AN » 8 XER [149], [151t b4 8 Bh &4 A C

%249 Glycochenodeoxycholate -

WXH 1-23-5 #46-134 RT: 0.17-0.33 AV: 89 NL: 2.03E6
T: FTMS + p ESI Full ms [200.00-700.00]

100 450.3223
90 [M +H]*
80
70
[0}
2
8 60
c
3
< 50
2 -
T 40
Q
2
30 451.3255
20
10 472.3041
452.3286 474.3092
4412083 447.3480 | | |453.3316  459.3040 464.3359 467.3496 |
G | T T T T T T T T [ T T T T T T T T | T T T T T T T T | T T T |
440 445 450 455 460 465 470 475
m/z
45~ fbbih 8 X FH A BRI EEE 35 -
110
k\\;“ /’P\\
100 \«\ r" | iy
VAA! ~
WL -
L \U‘ NN . . /_/\’_/ \‘“\m\v . ~ )
NN \ N
L N/ Vo ‘ ~ [\ \
90 N, | Vo NWAYRY | 4
1 \ \“y A f‘H‘M Vo \”‘18
%T \ Y %“ e 15 17
| [
g0l /3 It \
u~/ [ Result of Peak Picking ] | %0 f
No. Position Intensity ~ No. Position Intensity 8 9 16
[ 2 1 3329.5 88.5463 2 2932.23 77.9732
3 2866.67 83.6023 4 1739.48 84.972
5 1724.05 84.2441 6 1707.66 83.4202
70 [ 7 1693.19 84.4509 8 1645.95 79.1068
9 1547.59 79.466 10 1517.7 81.2284
" 1462.74 85.1776 12 1427.07 86.999
L 13 1385.6 86.082 14 13721 85.9915
15 1218.79 86.5238 16 1038.48 79.0916
17  677.856 86.0252 18 621.931 87.9773
60 | | | |
4000 3000 2000 1000 600

Wavenumber [cm-1]

46 ~ fbAi 8 Z 4r SR F 3% (ZnSe) -
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8.0882
8.0686
8.0491

-
~

300 MHz 1H DMSO 1-23-5

S L u

T
6.0 55 5.0 4.5 4.0 3.5 3.0 25 2.0 1.5 1.0 0.5 ppm

o[

EXNINEEN
O|m|=| &
S|~o| |0
enl<t] o

oo

EN

47 ~ fuot 8 2 &3 (Dimethyl sulfoxide-ds, 300 MHz) -
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3.2.9 Helvolic acid (9) = %5 #% A2 47

b9 Baesri » i HE[o]b=—4.8(c0.1, MeOH) - & M4 T R a5k
%3 (HRESIMS) #-7 & [M + Na]® # F% m/z 591.2932 (calcd. for C33H44O3Na,
m/z591.2934), 3 3] 45 F X, & C33HyyOg (B 48)-4rsh k3 (IR) BAT A Bs i & (1722

em’) A (1676 cm™) ZF s kefss (B 49) -

1.65 1.57

2.11/2.05 23 O H

179239 =

2.08

'"H-NMR data of 9
#.3% (Chloroform-d, 500 MHz) ( [ 50 ) &4 HSQC ( B 52 ) ##r » B4 oy
0.89 (3H, s, H3-23) #v &y 1.15 (3H, s, H3-22) ~ 8y 1.23 (3H, d, J = 6.8 Hz, H3-19) * 8y

1.41 (3H, s, H3-18) ~ ou 1.57 (3H, s, H3-33) ~ 81 1.65 (3H, s, H3-32) ~ 65 1.90 (3H, s, Hs-

138

d0i:10.6342/NTU201701983



25) ~ 84 2.08 BH, s, H3-21) A A F A& (methyls) 7355 - # F 6y 1.23 BH, d,J
= 6.8 Hz, H3-19) 48] A — @37 Rk ¥ & (methine) 2 ¥ & (methyl) & F2% » ou
5.07 (1H, t, J = 7.2 Hz, H-30) $2 &4 7.27 (1H, d, J = 10.1 Hz, H-1) & %4 + ¥ F
(olefinic protons) 3% o #:R] oy 5.20 (1H, d, /= 0.8 Hz, H-6) #2 6y 5.82 (1H, m, H-

1) FEHAERT -

BC-NMR data of 9

% 3% (Chloroform-d, 125 MHz) ( ] 51 ) #-nibé4h 9 4824 33 % > BbE
HSQC (B 52) #4947 » 44 A8 F & (methyls) 3IEAH 5¢ 27.7 (C-18) ~ d¢ 13.3
(C-19) ~ 8¢ 20.9 (C-21) ~ 8¢ 18.5 (C-22) ~ 8¢ 18.1 (C-23) ~ 8¢ 20.6 (C-25) ~ ¢ 25.9 (C-
32) #v 8¢ 17.9 (C-33) ; w4B & F & (methylenes) 2RIEALH d¢ 40.8 (C-10) » 8¢ 26.1
(C-14) » 8¢ 24.1 (C-15) Fv 50 28.7 (C-28) : AL MB= F % (methines) 4 8¢ 157.5 (C-
1)~ 8¢ 128.0 (C-2) ~ 8¢ 40.6 (C-4) ~ 8¢ 47.4 (C-5) » 8¢ 73.9 (C-6) » 8¢ 73.6 (C-11) » 8¢
49.6 (C-13) » 8¢ 41.9 (C-16) #v dc 122.9 (C-30) ; +— 1A %45 (quaternary carbons)
SIEALA S 201.6 (C-3) ~ 8¢ 208.9 (C-7) ~ 8¢ 52.8 (C-8) ~ ¢ 46.7 (C-9) ~ 5¢ 148.0 (C-
12) ~ 8¢ 38.3 (C-17) ~ 8¢ 169.1 (C-20) ~ ¢ 170.3 (C-24) ~ ¢ 130.5 (C-26) ~ ¢ 174.9 (C-
27) #v 8¢ 133.1 (C-31) » H & 8¢ 73.9 (C-6) Fv ¢ 73.6 (C-11) 8 B &35
(downfield) 7] %44 88 F 4955 (carbnoyl carbon) ; 8¢ 122.9 (C-30) #2 5¢ 133.1
(C-31) 43R 2 4 4 62155 5 5c 169.1(C-20) Fn 8¢ 170.3 (C-24) Fe b4 sh 3t (1718

139

d0i:10.6342/NTU201701983



cm™) ##38] % acetoxyl carbonyl #4313 © 8¢ 201.6 (C-3) » 8¢ 208.9 (C-7) + 8¢ 169.1 (C-
20) #v 3¢ 170.3 (C-24) B b4 sh k3t (1676 cm™) 48] & £ #5# A (conjugated

carbonyl) &3 °

HMBC and COSY correlations of 9

Wdr B & ik eyH H3E o Buh COSY (B 53 ) a948 M 3% 4% : H-1/H-
2 ; H3-19/H-4 ; H-4/H-5 ; H-5/H-6 ; H-6/H-7 ; H,-10/H-11 ; H-13/H,-14 ; H,-14/ H,-
15 5 Hp-15/H-16 ; Hp-28/H»-29 ; Hy-29/H-30 A & HMBC ( & 54 ) #4948 B 335 @32 -
H-1/C-2 #v C-3 ; H-2/C-4 ; H-4/C-3 ; H-5/C-4 #v C-17 ; H-6/C-5 #2 C-7 ; H,-10/C-9
Fo C-11 & C-12 ; H-11/C-12 #v C-24 ; H-13/C-9 #o C-14 ; H-16/C-15 #v C-8 & C-
17 3 H3-18/C-17 #a C-1 B C-16 ; H3-19/C-3 o C-4  4n ¥ AL A4 9 6y 4544 3 18
NEZA I EABRRA BRI LA A BBERAETE -

HMBC & % %8>~ H3-18/C-17 #v C-1 & C-16 ; H3-19/C-3 #o C-4 ; H3-21/C-20 ;
H;3-22/C-8 #a C-9 & C-16 ; H3-23/C-8 #u C-9 » C-10 & C-13 ; H3-25/C-24 ; H,-28/C-
26 #o C-27 K C-29 ; Hy-29/C-28 #v C-30 ; H3-32/C-30 #v C-31 & C-33 ; H3-33/C-30
F0 C-31 & C-32 ; OH/C-26 #u C-27 « 7] 2l 3|4 C-4 ~ C-8 ~ C-9 ~ C-17 ~ C-20 ~ C-

24 #o0 C-31 LA ¥ X (methyls)» ££ C-26 L34 # 8 (carboxylic acid) » 4 C-6 #i
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C-11 L4 CEEE I (acetoxys) » d¢ 148.0 (C-12) ~ 8¢ 130.5 (C-26) ¥ 8¢ 122.9 (C-
30) ~ 8¢ 133.1 (C-31) 2 o 4a e 4 -

KIEAEEM 9 W B AT o A A LARAT ATAT BRI R 9 IR A= AT BB
TR E LR G T2 EAEM » B H XBKFERIL St b 4% A © 44y Helvolic

acid [56] » 83 ¢ 3T 4 649 AR T L 48 b tb ¥ SRR [56] - 2K AL S 4h e An Hf LB o
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% 1016649 2 &~ 53 #HAE - [8 in ppm, mult. (J in Hz)]

9

No. 13C% type  1H COSY  HMBC

1 157.5,CH  7.27(1H,d,10.1) 2 3

2 128.0,CH  5.84(1H,d,10.1) 1 4

3 201.6, C=0

4 40.6,CH  2.74 (1H, m) 5,19 3

5 474,CH 224 (1H,m) 4,6 1,4,17

6 739,CH  520(1H,d,0.9) 5 5,7,8,17,20

7 208.9, C=0

8 52.8,C

9 46.7,C

10 40.8,CH,  1.88 (1H, m) 11 9,11,12, 13,23
2.21 (1H, m)

11 73.6,CH  5.82(1H, m) 10 9,12, 13,24

12 148.0, C

13 49.6,CH  2.55(1H, m) 14 9, 14

14 26.1,CH,  1.79 (1H, m) 13, 15 13,15, 16
2.39 (1H, m)

15 24.1,CH,  1.56 (1H, m) 14,16  13,14,16
1.94 (1H, m)

16 419,CH  2.58 (1H, m) 15 1,5,18,22

17 38.3,C

18 27.7,CH; 141 (1H,s) 1,5,16

19 13.3,CH;  1.23 (1H,s) 4 3,4,5
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No. 13C%, type  1H COSY  HMBC

20 169.1, C=0

21 20.9,CH;  2.08 (1H, s) 20

22 18.5,CH;  1.15(1H, s) 7,8,9, 16,22

23 18.1,CH;  0.89 (1H, s) 8,9,10, 13,23

24 170.3, C=0

25 20.6,CH;  1.90 (1H, s) 24

26 130.5, C

27 174.9, C=0

28 28.7,CH,  2.42(1H, m) 29 12, 26, 27, 29, 30
2.48 (1H, m)

29 28.5,CH,  2.05(1H, m) 28,30 26,28, 30,31
2.11 (1H, m)

30 1229,CH  5.07(1H,d,7.2) 29 29,32, 33

31 133.1,C

32 259,CH;  1.65(1H,s) 30, 31, 33

33 17.9,CH;  1.57 (1H,s)

27'-OH 5.84 (1H, s) 26,27

“Measured in chloroform-d (500 MHz ); *Signals without multiplicity were overlappled, and picked from COSY or HMBC spectra.

143

d0i:10.6342/NTU201701983



17-WXH-38-2 #12-28 RT: 0.05-0.12 AV: 17 NL: 6.20E6
T: FTMS + p ESI Full ms [200.00-700.00]

100+, 591.2931
90 [M + Na]*
80
70
® ]
e ]
5 60]
2 ]
3 ]
< 50
° ]
> 7
5 40 592.2966
¢ 3
307
20
10{ 593.2989
-] 588.3439
05 | 589.3461 590.2809 || 591.4966 593.1589 l 594.3043
588 589 590 591 592 593 594 595
m/z
= = SN AT Fr23
48~ \bbth 9 X F MM BRI EEE L o
100 )
Al
\/”(
— [
N J
Nﬁ\ (
\
\\ (f\\‘
\ i
80 \\ N A\ ”}14
\ I\ /Y
\ /\—/F\ %
\ N /13
\ / | ( WA o'\f
L \ / \‘ | /| [ N
%T \ LY e[z
% \ 6\“ |, i/\\
3 ‘ IR
T2 m e
60 [ Result of Peak Picking ] | | w
No. Position Intensity ~ No. Position Intensity “ \w ’ ‘\‘
1 297273 66.1175 2 293609  65.4271 \\ 7 | “ 10
3 287631 662423 4 172212 527931 \/S \
5 167584 57.6889 6 144442  68.6949 y \‘
- 7 137307 590143 8 121493 429417 4 \‘
9 114455 643267 10 1028.84 58.8119 “
11 961341 669233 12 921.807  71.1877 |
13 823455 76.8422 14 737.639  80.8775 \[
40 | | | | 8 |
4000 3000 2000 1000 600

Wavenumber [cm-1]

49 fu A 9 2 4r SR F 2% (ZnSe) -
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500 MHz 1H CDCL3 1-38-2

L1S0°S
0vs0's
9950°S
6590°S
$890°S

oS
080°S
6280°S
EV6L'S
6S61L°S

vZe8e —
STYeS—

SLOTL—~_
L8TL—

0.5 ppm

I
o)
153
53
on

1.0

UL
-
o
o
on

1.5

I
)
2
S
o

2.0

4.0

4.5

5.0

1WA
of(a
S|
a|o
oll~

5.5

|

=
o
S
N

6.0

6.5

1
A
o
S
-

% (Chloroform-d, 500 MHz) -

&
Edw

50 1eath 9 =

125 MHz 13C CDCL3 1-38-2

8018l
9681
2290z
82«/
89072
668'5Z\"

98092
169'22— 1
:3«\
£69'8Z

52888 — -
emm.oe\
20801

SI8'LY
wzLroy
SYE'LY
£65°6%
12828

6£9°€L~__
WeEL—

82622} —
SL6°221 —_
ovs0EL —
€90°€EL —

evosyl —
ey LS —

06069} —_
v0e0LL—
€E6'VLL —

29’0z —

0€6'802 —

T T T T T T T T T T T T T T T T T
80 70 60 50 40 30 20

210 200 190 180 170 160 150 140 130 120 110 100 90

ppm

£ (Chloroform-d, 125 MHz) -

W
IR &

5149 x2%
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500MHz HSQC CDCL3 1-38-2

| I ppm
1} s ® —- S < 20
I
- - - 40
- 60
- 80
100
- 120
140
= 160
180
200
T T T T T T T T T T T T T T
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
= = 22
52 {644 9 2 HSQC [ 3¢ -
500MHz COSY CDCL3 1-38-2
I I
.
s 0
4
< a o es FS
3 . o - .-
- -] -] = @ e w0 a
-6
F7
1 [} o
T T T T T T T T T T T T T T
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm

53 - {44 9 2 COSY [t -

146
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500MHz HMBC CDCL3 1-38-2

140

160

180

200

— (-]

- — ® s
—l e - S
—| e 2 ‘

_ .
_ . | s
<
—| - $
T T T T T
75 70 65 60 55 50 45

54~ {644 9 2 HMBC B -
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3.2.10 1-Linoleoyl glycerol (10) = 4 4% #2475

OH

febi 10 2% &b ik » e B (0] b=-3.7(c0.1, MeOH) » & M#7 &R %
B gt (HRESIMS) B> [M+Na]® # F4& m/z377.2663 (calcd. for C;;H3s04Na,
m/z 3772668) ’ #ﬁfﬁ' /77\'7‘5‘?] C21H3804( 55) ° 2157]\7'65% (IR) ,@T%%‘“ (3388

em’) 1A (1730em™) £ s ks (B 56) -

OH

2.32 1.29 1.29 2.03
H @)
o 3.91 5.34

3.58/3.67 4.14/4.17

@)

0.87

1.28 1.33 5.34

'"H-NMR data of 10

& 3% (Chloroform-d, 500 MHz) ( B 57 ) )4 61 0.87 (3H,t,J=6.9 Hz, H;-18)
A—mFHK (methyl) & F33% 5 6u 1.23—1.33 (16H, H»-3, -4, -5,-6,-7,-15,-16,-17)
Bt F 3 (methylenes) B F33E ; 65232 (2H, t,J=6.6 Hz, H)-2) A —#12: F
& (methylenes) H F3R3% » RIFHACP AR EETHA # A (carbonyl) % s &
) £ M & (anisotropic effect) &9 %% » H @3/t 2 A 8 A K35 (downfield) ; dn
3.58 (2H, dd, J=11.5, 5.8 Hz, H,-3") ## 6y 4.14 2H, dd,J=11.7,6.2 Hz, H,-1") &%
WP RF A (methine) 253 FA (oxymethylenes) & F3R3% 5 ou5.31 (1H,
m, H-9) » 8y 5.34 (1H, m, H-10) #% &y 5.31 (1H, m, H-12) » 64 5.34 (1H, m, H-13) %

M 442 FH T (olefinic protons) 3R3% -
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344 29.3 29.3 27.4
HO Qur4s

22.8 29.6 130.2

BC-NMR data of 10
# 3% (Chloroform-d, 500 MHz) ( [ 58 ) #2-~1t4&-47 10 & 21 {8 » B4 HSQC
(B 59) eyt » A4 —18F & (methyl) 2RIEALHF 5c 14.3(C-18); +mfB &= F 4
(methylenes) 3RIEALH 3¢ 34.4 (C-2) » 8¢ 25.1 (C-3) » 8¢ 29.3 (C-4) » 3¢ 29.4 (C-5) »
8¢ 29.3 (C-6) » 8¢ 29.8 (C-7) ~ 8¢ 27.4 (C-8) » 8¢ 25.8 (C-11) » 8¢ 27.7 (C-14) ~ 3¢ 29.6
(C-15) ~ 8¢ 31.7 (C-16) ~ 8¢ 22.8 (C-17) » 8¢ 65.4 (C-1") Fv 8¢ 63.5 (C-3") ; BERTF
% (methines) 3IEALR Sc 130.5 (C-9) » ¢ 128.1 (C-10) ~ 8¢ 128.3 (C-12) » 5¢ 130.2
(C-13) #u 8c70.5(C-2) ; —{Bm 45 (quaternary carbon) R3EAL# 8¢ 174.5 (C-1) -
H P 8¢ 65.4 (C-1') $2 8¢ 70.5 (C-2') Fv 8¢ 63.5 (C-3") R ARSI ABH 88 F
9% (quaternary carbons) ; 8¢ 130.5 (C-9) ~ 8¢ 128.1 (C-10) ~ 8¢ 128.3 (C-12) » 8¢ 130.2

(C-13) Heml B HEs2ay =R -

OH
HO\J&/O )
N T || |
0 (>
{
HMBC: ~— :\ 6

cosy: ——

HMBC and COSY correlations of 10

ARAE B & sk ay A FI3E 0 BLA COSY( B 60 )#h48 B 33% 235 : Ho-2/Ho-
35 Hp-3/Hy-4 5 Hy-4/H,-5 5 Ha-5/H»-6 ; Hy-6/Hz-7 5 Hp-7/Hz-8 5 Hp-8/H-9 5 H-9/H-10 ;
H-10/H,-11 ; H,-11/H-12 ; H-12/H-13 ; H-13/H,-14 ; H,-14/H,-15 ; H»-15/H,-16 ; H»-

16/H-17 ; Ha-17/Hp-18 3 Hy-1"/Hy-2'%w Hy-2'/Hy-3" » =T LA 4735 e Biib &4 10 2 As B3
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B (fatty acid) ##&3a/049 - Bod HMBC ( B 61 ) B 58w Hy-3/C-1'4u C-2' 5 Hy-
2'/C-1"; Hy-1/C-2" ~ C-3'Fu C-1 » H R AH iz SR B/ E4 C-1 £ o
HMBC & 5 8857 dc 130.5 (C-9) ~ 8¢ 128.1 (C-10) #1 ¢ 128.3 (C-12) » 8¢ 130.2
(C-13) A &4 M A4 & o a0 2 093058 - 3B S SR [152]88 3 i AT bb it » T LABE
s AP % 2 Zform o 42 SBT3 5 0 BB SRR [153]7T IAsE SBAL A4 v B 4
SR8 o ARG 10 ho B Ao o AF UL _EARAR AT AT BRI R L1 3B 4 A AR AT
TREHEY LBy FEEENE B UR [154)% 3658 &5 Ol

4 1-Linoleoyl glycerol °
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* 11164510 2 & ~ 3 ESHF - [0 in ppm, mult. (J in Hz)]

No. B¢, type 'H
1 174.5,C
2 34.4, CH, 2.32 (2H, t, 6.6)
3 25.1, CH, 1.61 (2H, m)
4 29.3, CH, 1.29 (2H, m)
5 29.4, CH, 1.29 (2H, m)
6 29.3, CH, 1.29 (2H, m)
7 29.8, CH, 1.23 (2H, m)
8 27.4, CH, 2.03 (2H, m)
9 130.5, CH 5.34 (1H, m)
10 128.1, CH 5.31 (1H, m)
11 25.8, CH, 2.75 (2H, m)
12 128.3,CH 5.31 (1H, m)
13 130.2, CH 5.34 (1H, m)
14 27.4, CH, 2.03 (2H, m)
15 29.6, CH; 1.33 (2H, m)
16 31.7, CH, 1.27 (2H, m)
17 22.8, CH, 1.28 (2H, m)
18 14.3, CH; 0.87 3H, t, 6.9)
I 65.4, CH, 4.14 (1H, m)
4.17 (1H, m)
2 70.5, CH 3.91 (1H, m)
3 63.5, CH, 3.58 (1H, m)
3.67 (1H, m)

“Measured in chloroform-d (500 MHz)
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19-WXH-38-4 #14-28 RT: 0.06-0.12 AV: 15 NL: 1.25E7
T: FTMS + p ESI Full ms [200.00-700.00]
377.2663

100
9‘% [M + Na]*
803
703
3
soj

50

40

Relative Abundance

30
378.2697

20
372.3109 391.2843

107
395.3313
374.2581
Gj 351837 9711015 | 374 3792721 374933 | |, | 3982903
LS S s e I B B B B B T T T T
360 365 370 a75 380 385 390 395 400

m/z

T T 1777

5510 2 5B BRBEEY L -

105

100 —

| N
", V) { h
\ / 2M ( ‘\ | 8 9\\/1Y1
95|~ N4 | I |
%T \/ \ / I | 10
R /
, 1 Il 5
|| 7 [Result of Peak Picking ]
‘\/ No. Position Intensity  No. Position Intensity
90— [ 1 3390.24 94.2111 2 3009.37 96.5206
3 3 292548  90.5341 4 2854.13  93.257
5 1736.58 93.5055 6 1650.77 97.1011
L 7 1459.85  96.2274 8 1392.35  97.0533
9 1243.86 96.8622 10 1179.26  95.4353
1 1119.48 96.6633
85 | | | |
4000 3000 2000 1000 600

Wavenumber [cm-1]

56 ~ {LA&H 10 2 49h 53 (ZnSe) °
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500MHz 1H CDCL3 1-38-4

11880

6598°0 /
$6.8°0
£0€2°)
66£Z°L
zEvTL
SLvZT'L
1SST'L
0z9Z'}
00LZ°}
v9.Z'L
jz4:140
888Z°1
0v0e’}
280€°}
9ELE’L
6LLE'L
8zze’L
lzee'L
SYve'L
oLve’L
1265°)
vL09°)
L129°L
900
0810
11€0T
€SY0'T
SZIET
812€°C
8ZYe'T
ZeELT
9vLT
96SL°T
V6SSE —__

0LLS°E
€286°¢
6€65°€

6179°€
26S9°€
1299°€
1z89°¢
0069°€
9.68°€
S006°€
1606°€
LL16°€
8026°¢
980L'Y
60ZL'y
6lELY
[A4404
099L'%
€SLVY
681y
9861V
Z16Z°s
8G6Z'S
€862°S
620€°S
LS0E'S
860€°S
9ZLE'S
0SLE'S
L6LE'S
192¢°S
16z¢'s
LIEE'S
8EE’S
LISE'S
V09€'S
129€°S
LS9¢°S
LeLE'S

\“\N

0.5 ppm

6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0
L]

7.0

000" €

€81°91

1z2°¢

8LV ¥

€6T°C

801°2Z

2S0°¥

% (Chloroform-d, 500 MHz) -

&
Edw

57 1esith 10 2

500MHz 13C CDCL3 1-38-4

18Z'v1L
v8L2e

eov.mm
wnw.mu
hmn.hm /
(43 %A
16262

N

1S€°62
SS°6C
v6L'6C
seLLe

LYEVE

L8G°€9 —
18€'69 —

LIy'0L—

101824
amN.mﬁV
y2T0sL—~
£SY°0E1

8YSvLL —

160

10 ppm

140 130 120 110 100 90 80 70 60 50 40 30 20

150

170

£ (Chloroform-d, 125 MHz) -

W
IR &

58 & 10 =5
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500MHz HSQC CDCL3 1-38-4

ppm :

100

120

140

160

7.5

T T T T T
70 65 6.0 55 5.0

T T T T T T T T T
45 40 35 3.0 25

59 ~ {6444 10 2 HSQC [ % -

500MHz COSY CDCL3 1-38-4

0.5

ppm

ppm

'S ® 3 B
s & .
° e ap
<§ > z »a
f:% 2 - H 2 3 s & a
=3 . ] A -4
(-] -] .. _5
- /Dﬁ @ s P : ® e
8 & o
. -6
.
..
-7
4 &
T T T T T T T T T T T T T T
75 70 65 60 55 50 45 40 35 30 25 20 15 1.0 05 ppm
60 ~ {44 10 2 COSY Bt -
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500MHz HMBC CDCL3 1-38-4

<)
BRUKER
(>0
ol
L 120
= I=- 2z = - ~
r L 140
L 160

T T
75 70 65 6.0 55 50 45 40 35 30 25 20 15 1.0 05 ppm

61 ~ 144 10 = HMBC [ £ -
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3.3 ibbdhiE P 2RI

331 —A/tRirH Blmin it R TRER

#| B Griess reagent assay 2 #7— 8 bR GIEE » RIFIFBERATHAAE LN RR
RS2 F N BB E e Btk (murine microglial cell line; BV-2) 4t & 4 &
NO BA¥p#l/EMA [155] AEEAo 2L B2 RPEMEFR/AH T EHIEFR
AT e

WE 28T~ &£ 20uMBEETF tdm12-3 489 AABE—AIALAE
AWdpHl B RA—BRRET @R 2> NO £V A% d LPS (150 ng/ml) &
Bz e E A& NO £ o

63 B bbdn 12409 BA ey tapn bt » TP HH3 BV-2 @i
Z—SAER A RITH > THEAALES M A thtafo FHRAFR - 1bb4h 3 2 4 #3* BV-
2 iz — AL RAE RIPHI A RIER Bt e S RAE R - TR A Y — BAL A K

BRZ Hph] - Featk bl AE— B BT

156
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[y
H

pr g

[y
N

[
o

oo

X %
% % 3k %k %k %

Nitric oxide (uM)

R Vv 1 2 3 4 9

20 M

LPS (150ng/ml)

#p < 0.001, P < 0.01, ""P < 0.001

621t 1—-459 % BV-2 # 4 — A LR ZIpH &R -

120

100 ] 5{-
% %k
X %k %
, T

60

40

Viability of BV-2 cell (%)

20

P<0.05, "P<0.01, P <0.001

63 AL 1 -4 HNBV2 a2 G ERHE -
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332 rARMmER

RERIZ KA R IB R A D F 2 RABRE SRS > H IS &ITIU
AR AERARBHBR SRk 127 - BB TILEH1 2 34 FHP
#FAEIKEB (Cryptococcus neoformans) WdpHl &M » BATARTI R BN » £ PR
IEEM 1B RRARE LG 12709 BFpHl&F &R HIKE (Staphylococcus
aureus) #9754 » ALSM 9 MR K& - bbb 12 A ERRBIWH G EL%KEN
EME o ALA M 12 4F0 9 S RIAEIPHI MRS IR E (Cryptococcus neoformans) $i
o% 65 HIKEA (Staphylococcus aureus) » #5 B JEAL AR R BF 00 45 2 » B0 Bk

HBEA ERES IS

F 12 fthi1—4 919 ¥R B AN ARRE R

MICY (ug/mL) MFC*/ MBC' (ug/mL)
Compounds > >

Ca’ C.n. S.a.“ Ca’ C.n. S.a.‘
Cephaibol A (1) 32 8 32 64 16 32
Cephaibol B (2) 32 16 16 64 16 32
Cephaibol C (3) >64 32 >64 >64 64 >64
Cephaibol E (4) >64 32 >64 >64 64 >64
Helvolic acid (9) >64 >64 4 >64 >64 32

“Candida albicans SC5314, "Cryptococcus neformans H99, “Staphylococcus aureus YC981, “minimum inhibitory concentration,

“minimal fungicidal concentration, ‘/minimum bactericidal concentration
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3.3.3 tm i A M AR

4 it & 75 MR 3K 24 Sulforhodamine B colorimetric assay R 3F4& Acremonium
tubakii NTU60 Ao #E2] 691664 1—4 $1 9 3% tefia & 5 B A 4 %l 4w B384 R,
RFER@WZAER A TRESEMBEEREZ AT LG OFRT A ik
PPN

1A $8 BT % B0 4m B, (Hepatocellular carcinoma cells; SK-Hep-1) -

$A4L M9 B % 4m B (Paclitaxel-resistant ovarian cancer cells; TOV-21G-RT)

Erdao (& 13) £ 10uM £ 30uM 89B E T » fbadh 1 Fu 2 B F % 4 ik
FREMNE ALAWMI 4 IR E HERT R ERERR
{44 1 # TOV-21G-RT #v SK-Hep-1 tm stk 5 54875 M » £ 1Cso 551 4 7.3
#1159 uM ( %k 14 ) ; 16449 2 ¥ TOV-21G-RT #v SK-Hep-1 %mfintkH &% 51

—'E:- IC50/)7\/3‘J% 6.2 -E’ii- 3.1 p,M ( f{ 14 ) °

13 bt 14 529 HR e o bk A HOE

Cell survival (%)

Compounds TOV-21G-RT* SK-Hep-1"
10 uyM 30 uM 10 uM 30 uM
Cephaibol A (1) 14+8 0 2141 0
Cephaibol B (2) 0 0 0 0
Cephaibol C (3) 105+7 1012 9843 44+6
Cephaibol E (4) 105+6 94+4 103+1 7544
Helvolic acid (9) 106+5 79+11 9845 95+8

. . . b . .
“Paclitaxel-resistant ovarian cancer cells, "Hepatocellular carcinoma cells, “postive control

F 14 febhin 1 82 W E m etk 2 Fdp R B

ICso (WM)
Compounds
TOV-21G-RT* SK-Hep-1"
Cephaibol A (1) 7.3+0.4 5.9+0.1
Cephaibol B (2) 6.2+0.1 3.1£0.5
8-Deoxy-trichothecin® 1.8+0.1 2.1+0.1

. . . b . .
“Paclitaxel-resistant ovarian cancer cells, "Hepatocellular carcinoma cells, “postive control
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B - 53 % (Experimental)

4.1 1R B 3% EX A

411 ez 3R H B RAR S

IR: JASCO FT/IR 4100 spectrometer (JASCO, Tokyo, Japan)

UV: Thermo UV-Visible Hekios a Spectrophotometer (Thermo Scientific,

Waltham, MA, USA)

HRESIMS: Thermo Scientific™ Q Exactive™ Hybrid Quadrupole-Orbitrap Mass
Spectrometer and THERMO Q Exactive Plus (Thermo Fisher Scientific, Bremen,
Germany)

NMR: Bruker Fourier 300 and DPX-400 and AVIII-500 and AV600 L spectrometer
(Bruker, Ettlingen, Germany)

Optical rotation: JASCO P-2000 Digital Polarimeter (JASCO, Tokyo, Japan)
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4.1.2 Zirta B # A s

AR

UV: Hitachi L-7400 (Tokyo, Japan)

RI: Bischoff (Leonberg, Germany)

¥l

Hitachi L-7100 (Tokyo, Japan)

TAE

Thermo Hypersil HS Cig, Sy, 10 x 250 mm (Bellefonte, PA, USA)

Phenomenex Luna PFP, 5y, 10 x 250 mm (Torrance, CA, USA)

413 BAEER & 7B
Silica gel 60 (0.063 - 0.200 mm) (Merck, Darmstadt, Germany)

Sephadex LH-20 (Amersham Biosciences, Filial Sverige, Sweden)

4.1.4 AR BT AR 4

Rtk -

TLC aluminum sheets, silica gel 60 F254 plates (0.2 mm, Merck, Darmstadt, Germany)
J& PR 7 4 AR,

A: Chloroform/Methanol (15:1, v/v)

B: Chloroform/Methanol (10:1, v/v)

C: Dichloromethane/Methanol (20:1, v/v)

e

Vanillin (0.5 g) in 250 mL H,SO4/MeOH (1:4, v/v)
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4.1.5 AR #9275 H]

Methanol (ACS, Merck, Darmstadt, Germany)

Chloroform (Reag. Ph. Eur., SIGMA-ALDRICH, St. Louis, MO, USA)
Dichloromethane (ACS, Avantor Performance Materials Inc., PA, USA)
Acetonitrile (L.C., Merck, Darmstadt, Germany)

Methanol (L.C., Avantor Performance Materials Inc., PA, USA)

n-hexane (ACS, Avantor Performance Materials Inc., NJ, USA)

Ethyl acetate (ACS, Avantor Performance Materials Inc., PA, USA)
Trifluoroacetic acid (HPLC Grade, Alfa Aesar, Heysham, Lancs, UK)
Chloroform-d (Cambridge Isotope Laboratories Inc., Andover, MA, USA)

DMSO-ds (SIGMA-ALDRICH, St. Louis, MO, USA)
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42 REAER

42.1 A RR

KREBMN 2016 £ 4 A 22X 2L A BFHENRIT (25°08'52.3"N 121°47'44.3"E)
R BAT R A A S (Ulvaintestinalis) F 28 3 8k Acremonium

tubakii NTU60 -

422 B RmAER

Bacto™ Peptone (Becton, Dickinson and Company, Sparks, MD, USA)

Bacto™ Malt Extract (Becton, Dickinson and Company, Sparks, MD, USA)

Bacto™ Yeast Extract (Becton, Dickinson and Company, Sparks, MD, USA)
Difco™ Agar (Becton, Dickinson and Company, Sparks, MD, USA)

Difco™ Dextrose (Becton, Dickinson and Company, Sparks, MD, USA)

Difco™ YPD Broth (Becton, Dickinson and Company, Sparks, MD, USA)

Difco™ Saccharose Sucrose (Becton, Dickinson and Company, Sparks, MD, USA)
Difco™ Potato Dextrose Agar (Becton, Dickinson and Company, Sparks, MD, USA)
Difco™ Potato Dextrose Broth (Becton, Dickinson and Company, Sparks, MD, USA)
Difco™ LB Broth, Miller (Luria-Bertani) (Becton, Dickinson and Company, Sparks,
MD, USA)

Starch (SIGMA-ALDRICH, St. Louis, MO, USA)

Calcium Carbonate, Powder (ACS, Avantor Performance Materials Inc., PA, USA)
Maltodextrin (DE10-12) (k1% % & T ¥ Bty A IR 3))

B A MET 2ok (BAEMN, EMm S EMAERNA R E)
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& 15 ARREHBEERRD

Composition (g/L)

NaCl

Peptone

Yeast extract
Dextrose

Starch

Soybean flour
Calcium Carbonate

Element solution”

30

20
10
40

1 (mL)

“0.5% MnSOs, 0.5% ZnSO0s, 5% CuSO,4

& 16~ A&k KB

Composition (g/L) YES

YPD

MEA

MDS 1/2 PDB MY

Yeast extract 10
Malt extract —
Sucrose 30
Peptone -
Dextrose -
Maltodextrin —
Soybean flour —

Potato Dextrose Broth —

10

20
20

30

423 %t E ARk

F %k A 38 04 KPR iR AR = R e BB [156] 0 AR R R me A B E

#E B RN (0.5 cm®) 44 Ak Bl E M & & (12 PDA + 100 ppm

chloramphenicol) ks 27 dp 4] 3 (51K 4m 1 B9 35 45 »

BRERKEWRAE S HARA %

BABREAL BREVALKBEREZNLERL (1/2PDA) L -
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4.2.4 BAHRITRILFER

BEBRAMARS AR UGB O K ENISCCIEBHEAE At R-
P20 mL a9 & AR MR G IR B B AR A B A o K F BB RIZADNRIE N FBF AT
BB o NEBHEHAR I mL FEE -
4.2.5 F Wb A E IR

#I A &b 5 #0% (disk-diffusion method) » =T LA ik 3P4 & B H 48 3 4 0
BB S - EHR R D ARATHERA L Res bk BhFRE Y%
BINIE R > £ A0 5 E AR AR EY (40ul) HA st 8mm) b {E
Hras @ HARAEBAEMPETRER  IossTR BN R L 0 37°C
A& 240 BB RIPHIEN c ARRENEFMAENERL 2SR IR
BHARZILSY iR BE € AL —BIPHAE (zone of inhibition) » =T A i &
BAGEAGEENER  AARERNARAERRGREEFEHN HKE
(Staphylococcus aureus) $13% B K& M KBA2H (Escherichia coli) R ¥R S #

(Cryptococcus neoformans) #v @ & &2 # (Candida albicans) »
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42.6 BrréEse
ERAAKZ DNA EXERLFH 8 KNG MR IE SR A MR AT 405 41
41 B # #k ITS (Internal Transcribed Spacer) 5 7| % 4% & #2 NCBI (National Center

for Biotechnology Information) &4t Erb¥# (B 64 ) REAMAELE T (B 65) -

4.2.6.1 B4k NTU60 = DNA ¥R ¥ T A

¥4 2,3 & PDA 325 & 2 Acremonium tubakii NTU60 #| BV & 0, F Y1 14 4 »
EALSmL 28 it A S0puL 2 S84 (0.5N) - AR BB EHEHEF
LA B R AL - TR B B A 16000 g » H A — 4 o TR
—B#7 6y 1.5 mL 2 &% oA 255 pl &4 Tris buffer » 345 H 8o 2 ey EFRERS
uL AuA @4 255 uL & Tris buffer 49 1.5 mL 28 % & > A5 A RATHRZ
template » LA T #% LA template #§=F 2 - & B # PCR machine 894 3% N &40 4 10 mM
#9 Forward Internal Transcribed Spacer % ITS5 (5’-GGAAGTAAAAGTCAAGG-3’) 1
uL ~ 10 mM &y Reverse Internal Transcribed Spacer % I1TS4 (5°-
TCCTCCGCTTATTGATATGC-3") 1 pL ~ template 1 pL » 2X Taq 25 pL F= ddH,O 23
pL > 2 50l o AR A 1. G 1 94°C 204 2. 34 :55C 20 % 3. 24 :
72°C ~ 60 #» » #5338 25 2k ° PCR 4 R#& ¥4k LB 3 uL A Agarose 3% & N IR
%2 % TAE ¢4 T okis ¥ 38 - 38 PCR S A T R - % mA#AF PCR & #ik

ERE B AMF I A R3] (Tri-l Biotech, Inc.) # 47 DNA 53] & 5 °

4.2.6.2 Btk NTUGO A 7| b $ 2 B8 i SEAn

# Bk NTU60 & 54 £ L 1% £ NCBI (National Center for Biotechnology
Information) #g¥5 - $2 % & 4T ITS A F|tb ¥l - i H{E A MEGA 6.0.6 #k 38 # 1%
AW R % ELH » 3 NTU60 #2224k 4k Acremonium tubakii #) 48 4 K
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(identities) iE 99% o NTU60 & Bt et - H AL R ZH/H 7R M A R B

1% ( phialide ) &9 £ 78F 4% » £ NTU60 % Acremonium J& 3k Penicillium J&

[157] -

Acremonium tubakii NTU60 H 255 5|40 F :

41

81

121

161

201

241

281

321

361

401

441

481

521

561

CCGTTTGGGT

ACTCCCAAAC

GACCGTCCCG

AGGCGCCCGC

TCCTCTGAGT

CAACGGATCT

GAAATGCGAT

CATCGAATCT

GGCGGGCATG

CCCGTTCGCG

GCGGCGGCCG

ACTCCCCTGC

CGGGCTGGCC

GACCTCAGAT

ATCAAAAGCC

GACGGCGGAG

CCCTGTGAAC

CGGCGCGCCC

CGGGGAACCA

GGCATAAGCA

CTTGGTTCTG

AAGTAATGTG

TTGAACGCAC

CCTGTCTGAG

GGGCGCTGGC

TCCCCGAAAC

GTAGTAACAC

ACGCCGTAAA

CAGGTAGGAA

GGAGGAAGA
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GGACATTACT

ATACCTATGT

TCGTGGCGTG

AACTCTTGTT

AAAATAAACA

GCATCGATGA

AATTGCAGAA

ATTGCGCCCG

CGTCATTTCA

GTTGGGGCCC

ACAGTGGCGG

TACCTCGCAG

ACACCCCACT

TACCCGCTGA

GAGTTATCCA

TGCTTCGGCG

ACCCGGATCC

TTCTAGTGTC

AAACTTTCAG

AGAACGCAGC

TTCAGTGAAT

CCAGTATTCT

ACCCTCAGCC

GGCCGTCCTC

TCTCCCACAG

AAGGGACGAG

TCTCAAGGTT

ACTTAAGCAT
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P o] I 5)
P
V£SO

Emericellopsis minima F277843
Emericellopsis minima CBS 871.
7 icellopsis minima CBS 1113
65 Emericellopsis terricola NRRL5
L Emericellopsis terricola CCF38
70 L Emericellopsis terricola NZD-m
Emericellopsis donezkii CBS 48
NTU60

Acremonium tubakii PAV-M 1.141

o
“Clopopsenrs?

90
|Emm'cellapsis humicola EDT12-

Acremonium tubakii UOA/HCPF ve

Stilbella fimetaria MH178

| Stilbella fimetaria D99026

99 | PR icola C

—

A i i TYPE
72 (Acremonium dichromosporum CBS
_| je ium grisellum CBS 655
100 | Acremonium fuci KUC21244
4' Acremonium fuci KUC21233
A i AUMC11001
Acremonium zonatum AUMC11003

Stilbella fimetaria SES201

Emericellopsis pallida XJURML-

A i KNU14-15

Acremonium sclerotigenum CCTU1L
78 Emericellopsis pallida DM12
Acremonium
Acremonium zonatum AUMC 11017

Emericella nidulans DM9

0.005

A B TR A B (Acremonium) E oAb

65 ~ Acremonium tubakii NTU60 Z_Z Fo 4t 3% BASL A AE -
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43 RHEEK

43.1 % Frz A KRR
AEENBER RS  EREAAN XK BEMELREANRE > #EH KR
I AR BATEREE R > TURKERERHEMYWEET > RIVRAERSHE -

432 RER AT E
432132 KK E

BN EEETF AP A 30 N LA F M B4 (Bacto™ Malt Extract) $1 5 N %4.%
G iR (Bacto' " Peptone) » % 2 #5548 5 AN f ik i P IEAN 2.5 A A £ 121°C

W 30 b o FRAA R 0 BRI AR A3 R AR A0 1 h BEEEAY o

4.3.2.2 A iR B B P 3R

H ¥k Acremonium tubakii NTU60 B: 42232 2 A VT HEH L 2 A BLEZmE Y
B0 AL E AR 1S 2 FRB (12 PDA) 93 km ¥ » FHRESKERKRS —
R AERAA B AN RSO TE B RA DGO FRENR B8535
50 2R (& 15) #9250 £ = A4 N - BNk 180 rpm ¢h:@ 3t X E F %
E o4 REEBALE S DM FRHERSE  THAGRFRA4EN S RAME

TRE AR B e iR 3 A 0 R B9 AR IR -

A 6 ROASGMBEIR - At FUBIE » HEE IR R E 48 - F B
LERTE AT E MMy RER = RG> SRBIRERTEF 43 250 UHEZEL
Bty pEk sk -
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4.3.3 Bl e k& K B B2

43.3.1 44k K IE

HRIE A AT B XA B F XK o 2500 HEY= A ERE 50 508y
KK > I 20 B MEA (& 15 ) 3880 L ZEE N ERORF IR R
RABM - A 121°C ikt 30 94k - FR500%% - BT 1R sk H M BB AR

Er 3k T 900 N F ek kK -

4332 ZMpiz R ML EER

H ¥k Acremonium tubakii NTU60 B: 42232 2 A VT HEH L 2 A BLEZmE Y
B0 »sLE BAEE 1S 2 FRB (12 PDA) 93 km ¥ » FRASKERKRY —
EHth > BEREAH R AR SR TR BERA A ELBM0 524
50 AR (& 15) 69250 A= A4MEN - BN 180rpm h @B X E & B
Lo A4 RBBAN L= BHRN > BEMKASEGRE  FERREBRGEE

RRARER  KEDBANBAETRIEE 2] X -

4100 B8 FEEEIAZ AR » AT R EF 15 pbd » BAT=ZREER
F 3 RERIE A B R AR B 8RB IR R R E R et DI R EBETF K
AR ECIRR LB LB E BB R ER R By @ RBEEF T4 FFED

YR 5.4 N B M LB LESEER 6.1 N, 0 BT RIS kAL o
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Fermentation in 250 mL flasks for Fermentationin 5 L serum bottle under
7 days in room temperature. aeration for 6 days in room temperature.

Filtrate and partition
with EtOAc.

/

Extract with MeOH
and partition with EtOAc.

Mycelium on
petridish

Fermentation in 500 mL flasks for
21 days in room temperature.

66 AHMEGRTER -
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4.4 Acremonium tubakii NTU60 5% %78k ~ 41k

4.4.1 ik A6 BR % 2 U o BRI AZ

B Acremonium tubakii NTU60 &k fE3t 22 CEE CLBs 2 H 43 g UBIEE A
(Sephadex LH-20, 2.5 cmi.d. X 66 cm) #4748 » A gy48 A F &% » 7k 2.5 mL/min »
BIOmMLKEA—F  FRERE - AEMEREN (BRHEEA) HE > RHE
4R B FRAE A B 2 11 Bk (Fr. 1 —Fr. 11> ok 17 Ffo% ) © 24 Fr.2 #2 Fr.5

& HPLC BAR ) it R A o B2 45 2L 640 1 -8 H ok S b2 5 BR o il dw 1

% 17 ~ Acremonium tubakii NTU60 7% f 3 % 2 0 LB 3 M AR S AL R sk ey 5 R
Fr.” Tube (No.) Contents

1—11 -

1216 1,2,3,4

17—19 -

—

20 -
21-22 5,6,7.8
23 -
2426 ]
27-31 ]
3234 ]
3538 -
11 3942 ]

O o0 N N W kW

—_
(e}

“ Fractions obtained from Sephadex LH-20 column separation.
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Cephaibol A (1)
B Fr.2 pAi# 48 HPLC #47464E » 42 A Thermo Hypersil HS Cig 3 # # £ 4= (10
x 250 mm) - &4 RI{ABUREATHA] - #iE)48 A 60% ACN + 0.03% TFA » ik &

2 mL/min » 7 G 85k A 12.47 min - 13316464 1 (44.6 mg) °

Cephaibol B (2)
B Fr.2 vA:# 48 HPLC #47464b » 4% A Thermo Hypersil HS Cys 3 # # % 4% (10
x 250 mm) - &4 RI{ABMREATHRA] - #iE)48 A 60% ACN + 0.03% TFA » ik &

2 mL/min » 3% G5 A 14.48 min » 4381644 2 (17.2 mg) °

Cephaibol C (3)

B Fr.2 vA:# 48 HPLC #47464b » 4% A Thermo Hypersil HS Cys 3 # # % 4% (10
x 250 mm) - &4 RI{ABMREATHRA] - #iE)48 A 60% ACN + 0.03% TFA » ik &
2mL/min » W& YR A 10.80 min &) B4 » H: 3 204# A Thermo Hypersil HS Cig
FH SR (10x250mm) > Fy48 4 75% MeOH » jAik % 2 mL/min » # % g 05 F

% 33.64 min » 43 8]/t454% 3 (17.8 mg) °

Cephaibol E (4)

B Fr.2 vA:# 48 HPLC #47464b » 4% A Thermo Hypersil HS Cys 3 # # % 4% (10
x 250 mm) - &4 RI{ABMREATHA] - #iE)48 A 60% ACN + 0.03% TFA » ik &
2mL/min » W& YR % 10.80 min &) B4 » H: 3 204# A Thermo Hypersil HS Cig
FH SR (10x250mm) > Fy48 4 75% MeOH » ik % 2 mL/min » # % g 05 F

% 37.01 min > 5 3]1t&4 4 (9.3 mg) °
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Glycocholic acid (5)
B Fr. 5 A48 HPLC #47461E » & B Phenomenex Luna PFP ¥ & {5 2 4% (10
x 250 mm) - A RI 8B EATHOB] > R E48 & 45% ACN + 0.03% TFA » ik &

2 mL/min » 7% %G 85 4 9.09 min - 43 2]/644 5 (21.1 mg) -

Cholic acid (6)
B Fr. 5 A48 HPLC # 47461t » & B Phenomenex Luna PFP & 4 2 4% (10
x 250 mm) - A RI 8B EATHOB] > R E48 & 45% ACN +0.03% TFA » Rk 4

2 mL/min » 3% %G 85 4 13.34 min » 43 2]1t454 6 (8.6 mg) -

Glycochenodeoxycholate (7)
B Fr. 5 pAif 48 HPLC # 47461t » & B Phenomenex Luna PFP ¥ & 4 2 4% (10
x 250 mm) - &4 RI 8B EATHOR] > RE48 & 45% ACN +0.03% TFA » Rk 4

2 mL/min » 3% %G 05 A 14.35 min » 43816454 7 (5.8 mg) -

Glycodeoxycholsaeure (8)
B Fr. 5 pAif 48 HPLC # 47461t » & B Phenomenex Luna PFP ¥ & 24 (10
x 250 mm) - A RI 8B EATHOR] > R E48 & 45% ACN +0.03% TFA » Rk 4

2 mL/min » 3% Q85 A 15.57 min » 43816454 8 (16.3 mg) -
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4.4.2 Bl RE ke K U o B RLAZ

B Acremonium tubakii NTU60 [ R&#& K B B2 2 L8R CB5 % K4 4.3 2 0 24 Silica
FA (4.5 cmid x 30 cm) #4758 - FiEy48 A 100% Dichloromethane (DCM) 2|
100% MeOH #4945 & 732 » Ak 5 mL/min » & 100 mL WX & & —3#k » 24L& 30 7R
Yok I8 A7R o AR EAR R BHT (RBZEW C) AR - AR HE SR B AR U & 0 B
58k (Fr.1—Fr.5 4ok 19 Fi5% ) o 244 Fr.3 & HPLC LR B i 3245 4 5 B

BATEME G 9-10 > H 58k b R Wlido ik -

% 18 ~ Acremonium tubakii NTUG60 #% 3£ 3 i 4 42 Silica gel % 4 & 47 i 32 69 4% 4

Tube (No.)“ Flask (DCM-MeOH)

1-3 100%DCM

4—6 99%DCM, 1%MeOH

7—9 98%DCM, 2%MeOH
10—12 95%DCM, 5%MeOH
13—15 90%DCM, 10%MeOH
16—18 85%DCM, 15%MeOH
19—-21 80%DCM, 20%MeOH
22—24 75%DCM, 25%MeOH
25—-27 70%DCM, 30%MeOH
28—30 50%DCM, 50%MeOH

a . . . .
Fractions obtained from Silica gel column separation.

% 19 ~ NTUG6O #& % 3% % 3t 448 Silica gel B4 & ¥ P 324t 6 65 £

Fr. Contents

1 (No.1—12) ;

2 (No.13—18) -

3 (No.19—22) 9,10

4 (No.23—28) -

5 (No.29 —30) -
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Helvolic acid (9)
B Fr. 3 pAif 48 HPLC #47461E » & B Phenomenex Luna PFP ¥ & 4 2 4% (10
x 250 mm) - &4 RI {884k & ATH0R] - R Eh48 & 85% MeOH + 0.03% TFA » Ji ik

% 2mL/min > 3% Q85 %A 16.71 min > 4328144 9 (37.1 mg) -

1-Linoleoyl glycerol (10)
B Fr. 3 pAif 48 HPLC # 47461t » & B Phenomenex Luna PFP & f# 24 (10
x 250 mm) - &4 RI {884k & ATH0R] - R Eh48 & 85% MeOH + 0.03% TFA » hi

% 2 mL/min > 3% Q85 & 27.77 min > 43 %]1644 10 (9.9 mg) -
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4.5 — g/t f.¥r#)3:X8 (NO production inhibitory activity)

#1 A Griess reagent assay »# — AL 89 EE - K36 HH F AT A B 8RB
W R EHEMBY-2 a2 A NO EFMHMER - AEfv 2t B2 K2 %W

SRR AT Y BRI AR EAT

441 tafp iz &

W BB E 4a B #k  (murine microglial cell line; BV-2) g3t & £ 6 well
plate b » 418 well 4% 6x10°/2mL &4 s 8 » B3z HN 4 A 0.5%85 4 o 7% (fetal
bovine serum, FBS) = DMEM (Dullbecco’s modified Eagle medium) & - # & 17 /)
BHZ Bt — R4 H 0.5%FBS 2 DMEM > 3% & i 4 #3542 37°C 2 5% = A Ab5/95%
ERF e

15 4845 518 well P55l wAibsdd 1—4 Fv 9 44 10% Fv L-glutamine »

penicillin + streptomycin * HEPES #1 NaHCO; #) DMEM (Dullbecco’s modified Eagle

medium) KR P

4.4.2 Griess reagent assay

—FAL R (nitric oxide, NO) & —#R &5 F » FoHfE KREAH M » LTH A
Escherichia coli lipopolysaccharide (LPS) 34 % BV-2 fmft & £ - NO f£foik + @ 4&
B A A dmsrF (oxyhemoglobin) #ipf A4 BL B (nitrite, NOy) R A§ELH (nitrate,
NOy’) » # Griess reagent assay =] Fl Ry KE&R T NOy#hyE » M2 g NO» H
HE A MKRYE NOy Fv sulphanilamide & N-(1-naphthyl)ethylene-diamine & J& & sk

i &, 6918 81654 (azo-dye product) » 3 7T 48 &y 5 66 B 3R] (B 67) [158] -
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i i
H2N—II—®NH2 +NOy” — Hm—ﬁ—@—N:O

S
o} o
Sulfanilamide Nitrite l
O NH NH, 9
+ HzN—ﬁ@FN
W, :
N-(1-naphthyl)ethylene-diamine l

azo-dye product
absorbed in 548 nm

67 ~ Griess reagent assay Z R JE R #2 °

45 € E4Feh BV-2 wmp (5 x 10° cells/well) 2 ER 24 wells &4 ¢ » NiE
BANIER 16 DR BRIBRRK > WMARSB 4 DMEM Mgk o i
mANEYS DMSO Fa9ibbth et 2 a#8Ba (dimethyl sulfoxide; 0.1%)
compounds (1—4 and 9) » 30 54844 4 F LPS 150 ng/mL » R J& 24 /]N6F - B fm i
BMAERZEFR » BhoNF 848 Griess reagent (1% sulfanilamide # % 0.1%
naphthyl-ethylenediamine dihydrochloride): % ¥ /& F &K J& 10 542 - #| B ELISA reader
W& KK E S48 nm T o R HE % K 3% E (Optical density: O.D.) » it 3t B AL A4 ¥ 7

B BV-2 tafp £ 4 —FALRZIPHFI B -
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4.6 ¥pH 35 (Antimicrobial activity)

FHRERAMNRE AR @E45%kE (Candidaalbicans SC5314) » 31 A S 3K i
(Cryptococcus neoformans H99) 2 tm i M R B — 4%k 1 2 F & % 5 K &
(Staphylococcus aureus YC981) » = #8575 R B AF AL &Mty B G5 -F & X L%
HEERZEMREAMAENZLZEREMNZETRERE > AERARAR L

S iefT -

4.6.1 tmppizik

{# B Nutrient agar or broth (Biocorp Polska Ltd.) 1f & 4 & & % # X B
(Staphylococcus aureus YC981) #h3t ik ik - G & 4% ¥ (Candida albicans SC5314)
mIAEIR B (Cryptococcus neoformans H99) &3 % X : YPD (1% yeast extract, 2%
peptone, 2% glucose) » defined medium 199 (Invitrogen) $2 yeast carbon base-bovine
serum albumin o LA _F Eik S 4454 37°C AT 24 B A > B EEE AR 0.5

McFarland Standard #t1% 45 & Fr A [159] »

4.6.2 - NHp#)E 35 (Minimal inhibition concentration)

W4 45 R4 50 i Mueller-Hinton 3% % K #4744 € # ¥ (microdilution method)
[160] - 4R B S5 E A& 19—2500 pg cm” o M4 42 R Bk (20— 180 pL, 0.5
McFarland) 72 A##E14 894% 5% » M 22 G ¥ 88 48 4 Mueller-Hinton ¥ & 3k » E ¥ 88 40
1% Rl hu K 8 5 B R o A5 AR b 44 37°C 3 B 24 /NBF » 124 600 nm i R E R B

3% B (Optical density: O.D.) » i3+ E H & M p#EE (MIC) -
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4.7 4m e & HRER (Cytotoxic activity)

#1 A sulforhodamine B (SRB) & & & »#77% [161]RF4E Acremonium tubakii
NTUG60 Fri 58k 2| 910Gt HIN R ta Bk 2 & B A il m o 38 4 R tafo 2 ER -

AR BEBRRERES A T LGSR LT

471 RIEEB Y

sulforhodamine B (SRB) & G & n#7 ik R Eapo N & G 4 094 & R A X ta
MO EH > T Rontm ey A MpE > HRIERAIA A sulforhodamine B ([§]
68) PeymER I NI MMIEIE T RN Ea i A RRES X Z1EMH
BRIER BB 4mB ey SRB Bl HRE{E - #d SRB &4 2 B 7 4 ko da o 19 &

BEHASE DR k@R ER -

68 ~ Sulforhodamine B (SRB) ##% °
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472 tmppizk

KNE BT AE B B4 4a B AR AT % 49 B2 (human liver cancer cells, SK-Hep-1) » 5 B £
X B E o (American Type Culture Collection, ATCC)  nd 214 5p £ &
4m g, (human paclitaxel-resistant ovarian cancer cells, TOV-21G-Tx) A|Z & £+ 4%
B R B E @ 5L AF - B TOV-21G 4m iz pk X paclitaxel 2 nM e e ds IR B 4T 18 32
Bk o 6HIEFEE 6Y 4 i 3t R 38 o paclitaxel @93EE £ 20 nM % TOV-21G-Tx
o Bz 32 & B o TOV-21G-Tx A SK-Hep-1 ‘= otk % 3% %74 10%85 4 fo i
(fetalbovine serum, FBS) & 4t % (100 U/mL penicillin ~ 10 pg/mL streptomycin #o
0.025 pg/mL amphotericin B) 4§ DMEM 3% %% © i 4 e ks £ 018 4 - 184
R4 37°C 1 5% = RALH/OS% MR ZR T » R8T la3g KT & X AEH &

# 8% B Gibco BRL life technologies (Grand Island, NY, USA) -

4.7.3 Sulforhodamine B (SRB) assay

$ b ga Ak S 5 x 107 cells/well &9 % B - B 96 LA ¥ » 45 1% 1% 4o A BE
# > 2L 10% trichloroacetic acid (TCA) [l € 4o i - #5 & & B iUl - sbX KRB R 2
B (To) a2 # B o f£ B 32 48 /[ o5 1% hu N 10 % TCA B € 4a i 3 F 1F B 5% -
BEwASAE 04%SRB (W/V) 2 1% acetic acid Ze B /RN 96 FLE T » B TR
FE S psEk - BARESE@IB FHAIA 1% acetic acid kLRI - TES
Fe ¥4 4a B A LA 10 mM trizma base 75 #% » #] A ELISA reader 35 B 515 nm & .14

BIRF AR R HRE (ICs) °
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18 ~ 3¥3% (Discussions)

WEAEME 1/2 PDA B RA 8L 198 R RARK » BB RAL - ER
RATAFEBRAEREFZ2 TR GES 114 (K1) BHEREAR NTUS
NTU60 » NTU64 ~» NTU172 » NTUI183 » NTU185 » NTU187 » NTU189 » NTU200 #F=
NTU220 » & % NTUS59 £ NTU60 #y4p il B sk 82 % - ¥ i B 69 R/ IR T AL &4 8
RN BRBBEZIS R EICSHRENARY > B3RREEGK eBELED
3 RAN T RE - NTUSO a0 H B e R S R 200 & » BEBsMRA B i
BAMSE SR B A Tk » FET NTUS9 » NTU60 » NTUI183 » NTUI185 » NTU186 #u
NTUI87 & % 5B B # - scat#H B B B0 175 M 69 NTU6O 4T S 3k K3t & -
AT — R P14 o # > SAb AR AT St Bl HME S &b bdh > &35 '
1B 4 AV BK$8 (linear peptide) #49 Cephaibol A (1) » Cephaibol B (2) + Cephaibol C (3) -
Cephaibol E (4) ; w918 #8 Bl &% (steroids) Glycocholic acid (5) + Cholic acid (6)
Glycochenodeoxycholate (7) » Glycodeoxycholsacure (8) ; — 18 #& = #k (triterpenoid)
Helvolic acid (9) ; — 8B H (lipid) 1-Linoleoyl glycerol (10) - HE F a4 541~ 2
3 4B BIPHRBRBETAIAEN bW 102 minFHRR T RRBEF
AR b B FF AR S E o SLEE RCT SR HAa B A B 40 B SRR dm BR H AR R o

Cephaibol A-C (1-3) #v Cephaibol E (4) iZ #8424 Bkt &4 4E 2001 SF3k% &
[139] iz $aAL S A IE F AR -2 R EM BRI A ER £ £ - BB T W E/LEW
%3, B ¥ 5% 4m i &M 49144 Cephaibol A (1) #2 Cephaibol B (2) » #% M #2 1i% »
i Cephaibol C (3) # Cephaibol E (4) » A& M AR BN AT R FH 5 » o F b 55 - 8
Blvg B A BRI B B R IG T Re R B i AmtE ey £ & o

Cephaibol A—C (1—3) #o Cephaibol E (4) 3 % 5 i #}48 LPS #|:#t 2 BV-2 4a

Mtk E & — AL R A M HI 2R - L+ Cephaibol E (4) 42 4m i 5 PE 3Bk F 4w fL 1775
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F 23] 98.6% - M L FIL A & Acremonium tubakii NTUGO {2 7% f& 3% &89 £ F Mt
2= REBEERAGES -

¥p B X B 4 £ 885+ Cephaibol A (1) #v Cephaibol B (2) B A #p#] &35 & %) & 3k
B (Staphylococcus aureus YC981) ~ & &, 52 (Candida albicans SC5314) 13774
3K B (Cryptococcus neoformans H99) &yiE M » BAEAAV A E  BREAT
Helvolic acid (9) ¥ 4% & 5 H K@ (Staphylococcus aureus YC981) K B % 64 7%
Mo R EME R XBRBELEHENRER ST EH HEKE (Methicillin-
Resistant Staphylococcus aureus, MRSA) # B8 2% t4 3% % MIC = 4 ug mL™' [56] - f&
RN R ENTREERITZ— ARKRAEENTRE  TRITHEFTHRTF

SRR HEERFIAR
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M~ SR ZHE34E (Physical data)

Cephaibol A (1)

White powder

[a]**p =+ 1.5 (¢ 0.1, MeOH)

IR Viax: 3284, 1646, 1541, 1457, 1436, 1418, 1387, 1364, 1300, 1199, 1173, 1148,
1080, 801, 781, 748, 702, 649

UV (MeOH) Amax (log €): 258 (2.6) nm

'H-NMR A& "“C-NMR 4w % 5

HRESIMS: m/z 1692.9373 [M + Na]"

calcd for C82H127N17020Na, 1692.9341

Cephaibol B (2)

White powder

[a]**p =+ 1.2 (¢ 0.1, MeOH)

IR vmax: 3280, 1776, 1755, 1650, 1540, 1463, 1421, 1393, 1313, 1174, 1058, 1006, 928,
861, 744, 633

UV (MeOH) Amax (log €): 258 (2.6) nm

"H-.NMR & C-NMR 42 % 6
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HRESIMS: m/z 1706.9480 [M + Na]"

calcd for C83H129N17020Na, 1706.9497

Cephaibol C (3)

White powder

[a]**p =+ 3.0 (¢ 0.1, MeOH)

IR Vimay: 3280, 1647, 1540, 1464, 1418, 1392, 1367, 1343, 1292, 1176, 1056, 1010, 870,
746, 664, 651, 616

UV (MeOH) Amax (log €): 258 (2.5) nm

'H-NMR & "“C-NMR 4w % 7

HRESIMS: m/z 1678.9180 [M + Na]"

calcd for C81H125N17020Na, 1678.9184

Cephaibol E (4)

White powder

[a]**p =~ 2.1 (¢ 0.1, MeOH)

IR vmax: 3279, 1646, 1540, 1391, 1368, 1312, 1174, 1053, 1038, 1013, 923, 745, 664,
653, 608

UV (MeOH) Amax (log €): 258 (2.4) nm
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'H-NMR & "C-NMR 4o % 8
HRESIMS: m/z 1678.9194 [M + Na]"

calcd for C81H125N17020Na, 1678.9184

Glycocholic acid (5)

Colorless solid

[a]**p =+ 4.8 (¢ 0.1, MeOH)

IR vmax: 3361, 2935, 2868, 1743, 1638, 1588, 1459, 1394, 1345, 1311, 1197, 1078,
1039, 984, 914, 665, 616

'H-NMR & "“C-NMR 4v % 9

HRESIMS: m/z 466.3176 [M + H]"

calcd for C26H44N06, 466.3169

Cholic acid (6)

Colorless solid

[a]**p =+ 0.4 (¢ 0.1, MeOH)

IR vmax: 3333, 2937, 2867, 1705, 1651, 1541, 1520, 1458, 1373, 1338, 1313, 1197,
1053, 1031, 1012, 914, 669, 614

HRESIMS: m/z 426.3228 [M + NH,]"
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calcd for C24H44NO5, 426.3219

Glycochenodeoxycholate (7)

Colorless solid

[a]**p =+ 4.0 (¢ 0.1, MeOH)

IR vmax: 3363, 2932, 2867, 1702, 1649, 1542, 1459, 1396, 1373, 1339, 1221, 1047,
1033, 1008, 899, 828, 669, 612

HRESIMS: m/z 450.3224 [M + H]"

calcd for C26H44N05, 450.3219

Glycodeoxycholsaeure (8)

Colorless solid

[0]**p =+ 1.3 (¢ 0.1, MeOH)

IR vmax: 3330, 2932, 2867, 1739, 1724, 1708, 1693, 1646, 1548, 1518, 1463, 1427,
1386, 1372, 1219, 1038, 678, 622

HRESIMS: m/z 450.3223 [M + H]"

calcd for C26H44N05, 450.3219
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Helvolic acid (9)

Colorless solid

[0]**p =— 4.8 (¢ 0.1, MeOH)

IR Vinax: 2972, 2936, 2876, 1722, 1676, 1444, 1373, 1215, 1145, 1029, 961, 922, 823,
738

UV (MeOH) Amax (log €): 225 (2.1) nm

HRESIMS: m/z 591.2932 [M + Na]"

calcd for C33H440gNa, 591.2934

1-Linoleoyl glycerol (10)

Yellow oil

[a]®p =—3.7 (¢ 0.1, MeOH)

IR Vimay: 3390, 3009, 2925, 2854, 1737, 1651, 1460, 1392, 1243, 1179, 1119
HRESIMS: m/z 377.2663 [M + Na]"

calcd for C21H3804Na, 377.2668
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