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TOM TAT.

Trong chuong trinh tim kiém cac hop chit c6
hoat tinh khang sinh tir vi nim bién, can chiét
ethyl acetate ciia ching vi nim bién Aspergillus
sp. M445, phan 1ap tir tram tich thu nhén & ving
bidn Cat Ba thanh ph6 Hai Phong, thé hién hoat
tinh trc ché sy phat trién 2 ching vi khuan Gram
duong (Enterococcus faecalis ATCC29212
Bacillus cereus ATCC14579) va 1 ching nim
(Candida albicans ATCC10231). Bai bao nay
béo cho két qua phan lap, xdc dinh cdu tric va
hoat tinh khang vi sinh vét 6 hop chét tir ching
vi ndm bién M445 1a germicidine A (1), 2-
phenylacetic acid (2), indole-3-carboxylic acid
(3), 3-indolecarbadehyde (4), N-[2- -(1H-indol-3-
yl)-2-oxo-ethyl] acetamide (5) va 1H-indole-3-
ethanol (6). Hop chit 2 va 6 wc ché chon loc
Escherichia coli ATCC25922 véi gia tri MIC
twong img 12 32 va 8 pg/mL va hop chat 1 trc ché

5/7 chiing vi sinh vat thir nghiém véi gié tri MIC

32-128 pg/mL; céc hop chét con lai khong thé

! Trueong Pai hoc Y Dugc Hai Phong

*Trwong Dai hoc Buén Ma Thugt

3 Vign nghién ciru Hai san

* Vign Hoa Sinh Bién, Vién Hon ldm Khoa hoc va

Cong nghé Viét Nam

3 College of Pharmacy, Chungnam National

University, Daejeon, Republic of Korea

Chju trach nhiém chinh: Cao Dirc Tuén
“Email: cdtuan@hpmu.edu.vn '

Ngay nhan bai: 23.9.2021

Ngay phan bién khoa hoc: 02.11.2021

Ngay duyét bai: 11.11.2021

hién hoat tinh. Két qua cho thiy tiém ning san
xuht chét khang sinh germicidine A ciia chiing vi
ném M445.

Tir khoa: Aspergillus, Cat Ba, germicidine A,
indole, khang vi sinh vat, vi nam bién.

SUMMARY

ANTIMICROBIAL METABOLITES
FROM MARINE DERIVED FUNGUS
ISOLATED FROM CAT BA SEA, HAI

PHONG, VIETNAM

In the course of our screening program, the
ethyl acetate extract of an Aspergillus sp. (strain
M445), from marine sediment collected in the
sea of Cat Ba (Hai Phong, Viet Nam), exhibited
antimicrobial activities two grams
positive  bacteria  (Enterococcus faecalis
ATCC29212, Bacillus cereus ATCC14579) and
one yeast strain (Candida albicans ATCC10231).
This paper reported the isolation, structural
elucidation and antimicrobial activities of 6
compounds including germicidine A (1), 2-
phenylacetic acid (2), indole-3-carboxylic acid
(3), 3-indolecarbadehyde (4), N-[2-(1H-indol-3-
y1)-2-oxo-ethyl] acetamide (5) va 1H-indole-3-
ethanol (6). Compound 2 and 6 selectively
inhibited the growth of Escherichia coli
ATCC25922 with MIC values of 32 va 8 ug/mL,
respectively. Compound 1 shown inhibition
activities against 5/7 tested microorganisms with
MIC values of 32-128 pg/mL while other

isolated compounds were inactive. Obtained

against
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results suggested that the strain M445 could be a
potential source for germicidine A antibiotic.

Keywords: Aspergillus, Cat Ba, germicidine
A, indole, antimicrobial, marine fungus.

1. DAT VAN DE

Vi ndm bién dugc biét 1a ngudn quan
trong san xuét cac hop chét ¢6 hoat tinh sinh
hoc [1]. Thoi gian gin day, sb lugng céc hop
chit méi tir vi ndm bién duoc cong bd ting
hang nam, chiém hon 20% sb lugng céc hop
chit méi c6 ngudn gbc tir bién [2] va chi
Aspergillus 12 mot trong nhitng chi vi nim
bién c6 kha niang sinh khang sinh hiéu qua
[3]. Trong nghién ciru thuc hién ndm 2019,
tr mot miu trAm tich bién Cat Ba - Hai
Phong, 5 ching vi nim bién d& duge phéan

lap véi mau sfic va hinh thai khudn lac khac
nhau [4]. Buéc dau danh gia kha ning khéng
vi sinh vit (VSV) cla cac chung vi nam dj
phan 14p cho thdy, can chiét ethyl acetate
(EtOAc) cua ching vi ndm bién Aspergillus
sp. M445 c6 hoat tinh t6t nhét, (rc ché sy
phat trién cia 3 trén 7 ching VSV thy
nghiém bao gbm 2 ching vi khuin Gram
duong (Enterococcus faecalis ATCC29212,
Bacillus cereus ATCC14579) va nim
(Candida albicans ATCC10231) véi ndng dp
trc ché t6i thidu (MIC) tuong tmg 1 128, 128
va 16 pg/mL. Bai bao nay bdo cdo két qua
phan l4p, xac dinh cu tric va thir nghiém
hoat tinh khang VSV kiém dinh sdu hop chét
1- 6 (Hinh 1) tir chung vi nAm bién M445.

Hinh 1: Ciu triic cdc hgp chit 1 - 6 phén Igp tie chiing M445

II. 581 TUONG VA PHUONG PHAP NGHIEN CU'U

2.1. Poi twong nghién ciru

Pbi twgng nghién ctru 1a ching vi nim
bién Aspergillus sp. M445 phén lap tir trdm
tich thu nhan & ving bién Cat Ba thanh phd
Hai Phong ndm 2019.

2.2. Thiét bj va hoa ehit

Piém néng chay duoc do trén miy MEL-
TEM 3.0 va phd khéi lugng dugc do trén
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may sic ky long ghép khdi phdé Agilent
series 1100, st dung phuong phép ion hoa
phun mu dién tir (ESI) tai Vién Hod Sinh
Bién, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam. Phd NMR duge ghi trén mdy
Bruker Avance 500 MHz véi TMS lam chét
ndi chudn tai Trung tdm cic phuong phap
phd tmg dung, Vién Ho4 hoc, Vién Han 14m
Khoa hoc va Cong nghé Viét Nam. Sic ky
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16p mong duge thuc hién trén ban mong
silica gel Merck 60 Fas4. Séc ki cOt duoc tién
hanh véi silica gel ¢ hat 40-63 pm (Merck)
va Sephadex LH-20 (Aldrich). Dung mdi,
ho4 chét ding trong nghién ciru dugc mua
cia hiing Merck va Sigma-Aldrich.

2.3. Phwong phip nghlen ciru

Phuwong phap nu01 cdy va tao ciin chiét
~ Qua trinh nudi cly va tao cin chiét duoc
thuc hién theo phuong phap da cong bd [5]
Piu tién, ching vi ndm M445 trong didu
kién bao quan dugc hoat hoa va kiém tra d6
thuin ching bang cach cAy ria trén dia thach
moéi truong PDMA rin (Potato extract: 30
g/L; Malt extract: 10 g/L; Dextrose: 20 g/L;
Agar: 14 g/L; Instant ocean: 30 g/L) ¢ nhiét
ds 28 °C trong 7 ngay. Céc khuén lac thudn
ching dugc cdy chuyén vio 10 binh tam gidc
chira 2.000 mL/binh méi truéng PDMA
long, bao gdm Potato extract: 30 g/L; Malt
extract: 10 g/L; Dextrose: 20 g/L; Instant
ocean: 30 g/L, pH 7,0, nudi lac trong 14
ngdy & 28 °C véi tbc do lac 100 vong/phut
Sau 14 ngiy, dich trong céc binh nudi chy
dugc loc qua mang loc @ thu nhan dich
nudi. Dich nudi ciy (20L) sau d6 duoc chiét
v6i dung mdi EtOAc (3 l4n x 15L), loai bo
dung moéi dudi ap sudt giam thu dugc cin
chiét EM445 (12,8 g).

Phwong phap phén lip hop chit

Can chiét EM445 (12,8g) dugc khao sat
sic ky ban méng véi cac hé dung m01 khac
nhau. Sau d6 dugc tinh ché trén sic ky cot
silica gel pha thudng véi hé dung mdi rua
giai CH,Cl/MeOH gradient thu dugc 7 phén
doan, ky hiéu tir EF1- EF7.

Phan doan EF1 (0,97g) dugc phin tich
bing séc ky cot silica gel véi hé dung mdi n-
hexan/acetone gradient thu dugc 5 phin doan
nhé (EF1.1-EF1.5). Tinh ché phin doan
EF1.3 (56 mg) bing sic ky cot v6i hé dung

mdi n-hexan/EtOAc gradient thu duoc hop
chét 1 (4 mg).

Phan doan EF2 (0,98 g) dugc phén tach
thanh 6 phan doan nho (EF2.1-EF2.6) béng
sic ky cot silica gel, hé dung moi n-
hexan/EtOAc gradient. Tiép tuc phan tach
phan doan nhé EF2.5 (196 mg) bang séc ky
cdt silica gel, hé dung modi n-hexan/EtOAc
gradient thu dugc 38 mg phan doan EF2.5.6.
Két tinh lai phan doan EF2.5.6 véi hé dung
méi n-hexane/acetone thu dwgc 5 mg chit
sach, ky hiéu 14 2.

Phan doan EF3 (1,81 g) dugc tinh ché
béng cot silica gel voi hé dung moi rira giai
CH,CL,/MeOH gradient thu duoc 7 phén
doan ky hiéu tir EF3.1 dén EF3.7. Tinh ché
phan doan EF3.4 ( 0,34 g) trén cdt Sephadex
LH-20 rtra giai v6i dung mbéi MeOH thu
dugc 7 phan doan, ki hiéu tir EF3.4.1 dén
EF3.4.7. Tinh ché phan doan EF3.4.7 (99
mg) trén cot Sephadex LH-20 rira gidi voi
MeOH thu 4 phan doan, ki hiéu tir EF3.4.7.1
dén EF3.4.7.4. Phan doan EF3.4.74 (15 mg)
dugc tinh ché bang séc ky 16p moéng diéu ché
TLC véi hé dung moi CH,Cly/MeOH (9/1)
thu dugc hop chét 3 (3 mg).

Phan doan EF4 (1,26 g) duoc tinh ché
trén cOt silica gel voi hé dung mbi
CH,Cl,/MeOH gradient thu dugc 6 phan
doan, ki hi¢u tir EF4.1 dén EF4.6. Phan doan
EF42 (125 mg) dugc tinh ché trén cot
Sephadex LH-20 rira giai voi MeOH thu
duoe hop chét 6 (3 mg). Phan doan EF4.5
(0,125 g) dugc tinh ché trén cot Sephadex
LH-20 dung mdi MeOH thu dugc 5 phén
doan, ki hiéu tir EF4.5.1 dén EF4.5.5. Tmh
ché phan doan EF4.5.1 (14 mg) bang sic ky
16p mong didu ché TLC véi hé dung moi
CH,Cl,/MeOH (9/1) thu duge hop chét 5 (6

mg).
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Phan doan EF5 (2,98 g) dugc tinh ché
trén cft Sephadex LH-20 dung méi MeOH
thu duoc 5 phin doan ky hiéu DF5.1 dén
DF5.5, phin doan DF5.4 (0,56 g) dugc tinh
ché trén cot sic ky silica gel hé dung méi
CH,Cl,/MeOH gradient thu duoc 4 mg chit
rdn mau tring ky hiéu 1 4.

Phwong phap thir hoat tinh khang vi
sinh vit kiém dinh

Céc thir nghiém v& hoat tinh khang VSV
kiém dinh dugc thuc hién trén céc chung
VSV thudn ching cung cip béi trung tAm
American Type Culture Collection — ATCC,
bao gdém: ba ching vi khuin Gram &m
(Escherichia coli ATCC25922, Pseudomonas
aeruginosa ATCC27853, Salmonella enterica
ATCC13076), ba ching vi khuin Gram
duong (Enterococcus faecalis ATCC29212,
Staphylococcus ~ aureus ATCC25923,
Bacillus cereus ATCC13245) va mdt chung
nim Candida albicans ATCC10231. Dung
dich thir nghiém duoc chuin bi bing cach
~pha lodng hop chit thir nghiém trong
Dimethyl sulfoxide (DMSO) & ndng d6 256
pg/mL, 128 pg/mL, 64 pg/ml, 32 pg/mL,
16 pg/mL, 8 pg/mL, 4 pg/mL va 2 pg/mL,
Streptomycin va Cyclohexamide dugc st
dung lam ddi chimg duong, d6i chimg am 1a
moéi trudong nudi cé6 thém lugng DMSO
twong ung. Cac ching VSV thu nghiém
duoc nudi trén dia 96 giéng; moi truomg LB
long va thir nghiém véi cac hop chét sach &
dai n6ng d6 da chudn bi, voi sb thi nghiém
lap lai N=3. Néng d6 wrc ché t6i thiéu
(Minimum: Inhibition Concentration - MIC
(ng/mL) dya vao d6 duc do & 610 nm bing
may quang phd Biotek va sb lidu duoc xir 1y
bing phin mém GraphPadPrism Data [6].

l11. KET QUA NGHIEN cUOU
3.1. Pic diém hoa 1y cha 6 hop chit
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phén lap tir chiing vi nim bién M445

Hop chit germicidine A (1): Chit rén
mau vang nhat; ESI-MS m/z: 197 [M+H]",
'H-NMR (500 MHz, CDCL): 8y (ppm) 0,87
(3H, 1, J = 7,5 Hz, H-9); 1,09 3H, t, I = 7,5
Hz, H-12); 1,17 (3H, d, J = 7,0 Hz, H-10);
1,49 (1H, m, H-8a); 1,68 (1H, m, H-8b); 2,44
(1H, m, H-7); 2,48 (2H, q, ] = 7,0 Hz, H-11);
6,17 (1H, s, H-5). PC-NMR (125 MHz,
CDCL): 8¢ (ppm) 11,5 (C-9); 12,5 (C-12);
16,4 (C-11); 17,7 (C-10); 27,4 (C-8); 39,7
(C-7); 100,2 (C-5); 104,6 (C-3); 167,2 (C-4);
167,3 (C-6); 168,3 (C-2).

Hop chit 2-phenylacetic acid (2): Chat
rin mau, m.p 76-77°C; ESI-MS: m/z 137
[M+H]"; 'H-NMR (500 MHz, CDCL): 8y
(ppm) 3,59 (2H, s, CHy); 7,25-7,33 (5H, m,
Ph-H). >)C NMR (125 MHz, CDCL): 8¢
(ppm) 41,4 (CHy); 127,2 (C-4); 128,6 (C-2;
C-6); 129,4 (C-3; C-5); 123,6 (C-6); 133,8
(C-1); 175,2 (COOH). |

Hop chit indole-3-carboxylic acid (3):
Bot mau nau nhat; dnc. 231-232°C; ESI-MS:
m/z 162 [M+HJ"; 'H- NMR (500 MHz,
CD;0D): 8y (ppm) 7,17 (1H, dd, J = 1,5; 7,0
Hz, H-5); 7,22 (1H, dd, J = 1,5; 7,0 Hz, H-6);
7,45 (1H, dd, J = 1,0; 7,0 Hz, H-7); 7,96 (1H,
s, H-2); 8,08 (1H, dd, J = 1,5; 7,0 Hz, H-4).
13C- NMR (125 MHz, CD;OD): 8¢ (ppm)
108,6 (C-3a); 112,9 (C-7); 122,0 (C-4);
1224 (C-5); 123,6 (C-6); 127,5 (C-3a);
133,4 (C-2);138,2 (C-7a); 169,2 (COOH).

Hop chit 3-indolecarbaldehyde (4):
Chét rin mau niu, m.p 195 - 198°C; ESI-
MS: m/z 146 [M+H]", 'H-NMR (500 MHz,
CDCL): 8y (ppm) 7,32-7,33 (2H, m, H-5, H-
6); 7,45 (1H, m, H-7); 7,85 (1H, d, J = 3,0
Hz, H-2); 8,32 (1H, m, H-4); 10,1 (-CHO),
BC.NMR (125 MHz, CDCL): 8¢ (ppm)
111,5 (C-7); 119,8 (C-7a); 122,0 (C-4);
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123,1 (C-5); 123,7 (C-3); 124,5 (C-6); 131,4
(C-2); 136,7 (C -3a); 185,1 (CHO).

Hop chit N-[2- (1H-Indol-3-yl)-2 0X0-
ethyl] acetamide (5): Chét rin mau tring;
ESI-MS: m/z 217,11 [M+H]"; 'TH-NMR (500
MHz, CD;OD): oy (ppm) 2,09 (3H, s,
COCHj;); 4,61 (2H, s, -CH,-); 7,25-8,22 (4H,
m, .H vong thom); 8,24 (1H, s, H-2); C-
NMR (125 MHz, CD;0D): 8¢ (ppm) 22,5
(COCH3); 44,8 (-COCH,N-); 112,9-138,3 (C
vong thom, C-2); 173,7 (C=0); 191,9 (C=0).

Hop chit indole-3-ethanol (6): Chét rin
mau ndu, mp 99 °C, ESI-MS: m/z 162
[M+H]", '"H-NMR (500 MHz, CDCls): 8y
(ppm) 3,04 (2H, t, J = 6,5 Hz, CH;-8); 3,92

Béng 1: Néng db vkc ché tdi thiéu (MIC: ug/mlL) ciia hop chit 1-6

(2H, t, J = 6,5 Hz, CH,-9); 7,08 (1H, d, J =
2,0 Hz, H-2); 7,13 (1H, dt, ] = 1,5; 8,0 Hz,
H-5); 7,22 (1H, dt, J = 1,5; 8,0 Hz, H-6);
7,37 (1H, d, J = 8,0 Hz, H-7); 7,62 (1H, J =
8,0 Hz, H-4); >*C-NMR (125 MHz, CD;0D):
Sc (ppm) 28,7 (C-8); 62,6 (C-9); 111,3 (C-7);
112,2 (C-3); 118,8 (C-4); 119,4 (C-5); 122,2
(C-6); 122,6 (C-2); 127,5 (C-3a); 136,5 (C-
7a).

3.2 Hoat tinh sinh hoc ciia cic hop chét
phén lap dwge

Cac hop chit 1-6 dugc thir hoat tinh
khéng VSV kiém dinh theo phuong phap di
md ta. Két qua thir hoat tinh cia cac hop chat
nay duoc thé hién & Bang 1.

IV. BAN LUAN :

Hop chét 1 duge phan lap dudi dang chit
rén mau vang nhat. Phd khdi ESI-MS xuét
hién pic ion gia phan tr & m/z 197 [M+H]".
Trén phd 'H-NMR ciia hop chit nay xudt
hién céc tin hiéu cia 3 nhom methyl & 6y
0,87 3H, t,J =7,5 Hz, H-9); 1,09 3H, t,J =
7,5 Hz, H-12); 1,17 (3H, d, J = 7,0 Hz, H-

MIC (ug/mL)
Hop Vi khuin Gram dwong Vi khuin Gram 4m NAm
chét . . P. S. C.
E. faecalls S. aureus B. cereus | E. coli aeruginosa enterica | albicans

. 16 64 32 .. e pORRROL A T 128
2 e ] S 32 e T
A e SRR I RS RO A T
LA s ] W e pORRRURUS SN N e
T N e ] S e S FO o

6 - - - 8 - - -

S 256 256 128 32 256 128

C 32

S: Streptomycin; C: Cycloheximide; -: MIC > 256 pg/mL

10). Tin hiéu singlet cia 1 proton ¢ vung
trudng thip 8y 6,17 (1H, s, H-5) va cic
proton aliphatic & 8y tir 1,49- 2,48 ppm. Trén
phd *C-NMR va DEPT ctia 1 thdy xuét hién
tin hiéu cta 11 nguyén tir cacbon trong d6 co
3 nhém methyl & 6¢ 11,5 (C-9), 12,5 (C-12),
17,7 (C-10), 2 nhém methylen & d¢ 16,4 (C-
11), 27,4 (C-8); 1 nhém methine sp’ & ¢
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39,7 (C-7); 3 carbon khong li€n két truc tiép
v6i hydro & 8¢ 104,6 (C-3); 167.2 (C-4);
167,3 (C-6) va 1 nhém cacbonyl & phia
truong thip Sc 168,3 (C -2). Phén tich cac tin
hiéu twong tac trén phd COSY cua 1 nhén
thiy hop chit 1 c6 2 hé tuong tac spin H-
12/H-11 va H-9/H-8/H-7/H-10 (Hinh 2).
Trén phd HMBC cua 1 cho twong tac xa giira
H-7 By 2,44) véi C-5 (8¢ 100,2)/ C-6 (d¢
167,3)/ C-8 (3¢ 27,4)/ C-9 (8¢ 11,5) va C-10
(8¢ 17,7). Tuong tac gilta proton cia nhém
methyl CH3-10 (8u 1,17) véi C-6 (8¢ 167 3)/
C-7 (8¢ 39,7) va C-8 (8¢ 27,4). Tuong tac
giita proton cua nhém methyl CHs- 9 (0u
0,87) véi C-7 (8¢ 39,7) va C-8 (8¢ 27,4),
tuong tac giita proton ciia nhém methylene
CH,-8 (8 1,49 va 1,68) voi C-6 (8¢ 167 ,3)/
C-9 (8¢ 11,5) va C-10 (8¢ 17 7) cho phép xac
dinh su co mit cia nhom thé butyl va nhom
thé nay gin & vi tri C-6. Ngoai ra, twong tac
giita proton cua nhom methylene CH,-11 (6n
2,48) véi C-4 (8¢ 167,2)/ C-3 (3¢ 104 ,6)/C-2
(8¢ 168,3), tuong tac gilta proton cia nhéom
methyl CH3-12 (8u 1,09) véi C-3 (8¢
104 6)/C 11 (3¢ 16,4), chung to vi tri cua
nhom thé ethyl gin véi carbon C-3. Nhu véy,
bang viéc két hop phan tich phd 1 chiéu va 2
chidu NMR cia 1, két hop véi viéc so sinh
tai liéu tham khao gitp xac dinh hop chit 1
1a germ1c1d1n A 7]

Hop chat 2 duoc phan lap duéi dang chét
rin mau tring. Phd khbi ESI-MS xuét hién
p1c ion gia phan tir & m/z 137 [M+H]". Trén
phd IH-NMR ctia 2 thiy xuét hién tin hiéu
cia 5 proton vong thom o 8y 7,24-7,34 (5H,
m, H-aromatic) va 1 nhém methylen g Ou
3,64 (2H, s, H-6). Dya trén dir lidu phé MS,
IH-NMR va so sanh voéi tai ligu tham khao
cho phép xdc dinh hop chit 2 1a 2-
phenylacetic acid [8].
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Hop chét 3 dugc phan lap dudi dang chit
r&n mau ndu nhat. Phé khdi ESI-MS xuét
hién pic ion gia phén tir 6 m/z 162 [M+H]
Phé 'H-NMR va “C-NMR cua 3 xut hién
c4c tin hiéu dic trung cho hop chit khung
indol. Trén phé 'H-NMR ctia 3 xuét hién tin
hiéu cua 5 proton vong thom & &4 7, 15 (1R,
dt, J = 1,5; 7,5 Hz, H-5); 7,17 (1H, dt, J =
1,5; 7,5 Hz, H-6); 7,45 (1H, dd, 1 = 1,5, 7,0
Hz, H-7); 7,92 (1H, s, H-2); 815(1H dd,J=
1,5; 7,0 Hz, H-4). Trén phé PC-NMR va
DEPT cta 3 cho tin hiéu cia 9 nguyén tir
carbon, bao gdm 5 nhom methin sp” & d¢
133,4 (C-2), 123,6 (C-4), 122,0 (C-5), 122.4
(C-6), 112,9 (C-7), 1 nhém cacboxyhc o O¢
169,2 (C -8) va 3 carbon sp> khong lién két
truc tiép véi hydro & 8¢ 108,6 (C-3), 127,5
(C- 3a) va 138,2 (C-7a). Dua trén céc dir liéu
phé 'H-NMR va BC-NMR, so sénh v6i tai
liéu tham khéao cho phép két luan hop chit 3
13 indole-3-carboxylic acid [9].

Hop chit 4 dugc phén lap dudi dang tinh
thé hinh kim mau vang nhat. Phé khéi ESI-
MS cho pic ion gia phén tir & m/z 146
[M+H]". Trén phd 'H-NMR & ving aromatic
xuét hién cac tin hiéu ddc trung cia khung
indol & &y 7,32 (1H, m, H-5); 7,33 (1H, m,
H-6); 7,45 (1H, m, H-7); 7,85 (1H, d,J=30
Hz, H-2); 8,32 (1H, m, H-4); con & ving
truomg thip ciing co tin hle;u & oy 10,1 déc
trung cho nhom aldehid. Phd °C- NMR va
DEPT xuét hién cac tin hiéu tuong tmg voi
céc nguyén tir cacbon thude nhan indol & oc
111,4 (C-7); 120,1 (C-7a); 122,0 (C-4);
123,1 (C-5); 124,0 (C-3); 124,5 (C-6); 135,1
(C-2) cung véi tin hiéu cua cacbon ctia nhém
cacbonyl & 8c 185,1. Nhu véy, két hop phd
khéi MS, phd 'H-NMR, “C-NMR va tham
khao tai liéu [10] di dén két ludn hop chit 4
1a 3-indolecarbadehyde.
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Hop chit 5 dugc phén lap dudi dang chét
b6t mau tring. Phd ESI-MS cuaa 5 cho pic
ion gia phan tir & m/z 217 [M+H]". Trén phd
'H-NMR ctia § xuét hién céc tin hi¢u cta 5
proton & viung thom & oy 7,24 (2H, m, H-5 +
H-6); 7,48 (1H, d, J = 1,0; 7,5 Hz, H-7); 8,23
(1H, dd, J = 1,0; 8,0 Hz, H-4) va 8,24 (1H,
s, H-2). Ngoai ra phé 'H-NMR ciing ghi
nhin cic tin hiéu singlet cua 1 nhém methyl
o6y 2,09 (3H, s, CH3-12) va 1 nhém
methylen & oy 4,62, (2H, s, CH>-9). Trén
phé *C-NMR, DEPT cua 5 thiy xuét hién
tin hiéu cia 11 nguyén tir cacbon trong d6 co
2 nhém carbonyl & 6c 173,7 va 191,9 va 3
carbon khong lién két truc tiép véi hydro &
vung thom, 5 nhéom methine, 1 nhém
methylene va 1 nhém methyl. D§ chuyén
dich hda hoc ciia nhém methylen (6¢ 44,8, 6n
4,62) goi y nhém nay dugc lién két truc tiép
v6i nguyén tir nito. Phan tich phd HMBC
cta 5 (Hinh 2) cho phép x4c dinh hop chét
nay c¢6 khung indol gén v&i 1 mach nhénh.
Tuong tac trén phd HMBC ctia proton thudc
nhom methylen CH,-9 (8y 4,62) véi carbon
carbonyl (6¢ 191,9) va C-3 (8¢ 115,8) cho

phép xé4c dinh mach nhénh gin véi khung
indol & vi tri C-3. Két hop céc dit liéu phd va
so sanh vai tai liéu tham khao [11] cho phép
két luan hop chét 5 1a N-[2-(1H-indol-3-yl)-
2-oxo-ethyl] acetamide.

Hop chét 6 duoc phan lap dudi dang chét
rén méau tréng. Phd khdi ESI cta hop chét 6
cho pic ion gia phan tir & m/z 162 [M+H]".
Phé 'H-NMR ctia hop chit 6 xuét hién cac
tin hiéu cta 1 vong benzen thé 1,2 & 8y 7,15
(1H, dt, J = 1,0; 8,0 Hz, H-5); 7,23 (1H, dt, J
= 1,0; 8,0 Hz, H-6), 7,36 (1H, d, J = 8,0 Hz,
H-7), 7,64 (1H, d, J = 8,0 Hz, H-4), tin hiéu
singlet cia 1 proton vong thom & &y 7,05
(1H, s, H-2) va tin hiéu triplet ciia 2 nhém
methylen & &y 3,05 (2H, t, J = 6,5 Hz, CH,-
1", 3,92 2H, t, J = 6,5 Hz, CH,-2"). Phé *C-
NMR va DEPT cho tin hi€u cia 10 nguyén
tir cacbon trong d6 ¢6 5 nhém methin sp?, 2
nhém methylen sp® va 3 carbon khéng lién
két truc tiép véi hydro. Két hop dir liéu phd
MS, 1D-NMR va so sanh véi cac dit ligu phd
tir tai lidu tham khao chi ra ring hop chit 6 13
1H-indole-3-ethanol [12].

Hinh 2: Mt s6 twong tic chinh trén phé HUBC va COSY cia I va 5

Céac hop chit 1-6 dugc thir hoat tinh
khang VSV dbi véi 7 ching VSV kiém dinh.
Két qua cho thiy hop chit 2 va 6 i ché
chon loc E. coli véi gia tri MIC tuong ung la

32 va 8 pg/mL, t6t hon chimg dwong, va hop
chét 1 e ché 5/7 chiung VSV véi gia tri MIC
32-128 pg/mL (Bang 1). Bén canh d6, hop
chit 3 d3 dugc bao cdo co hoat tinh khing
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khuan [9] nhung khong thé hién hoat tinh d6i
v6i cac ching VSV thir nghiém trong nghién
cltu nay.

V. KET LUAN
Sau hop chit da dugc phén lap tor cdn
chiét khang VSV cua ching vi nim bién
Asperglllus sp. M445 phan lap tir trAm tich
bién Cat Ba, Hai Phong. Bing cac phuong
phéap phd va so sanh voi tai liéu tham khao
cho phép xac dinh chu triic clia c4c hop chét
nay 1a germicidine A (1), 2-phenylacetic acid
(2), indole-3-carboxylic acid (3), 3-
indolecarbadehyde (4), N-[2-(1H-indol-3-
yl)-2-oxo-ethyl] acetamide (5) va 1H-indole-
3-ethanol (6). Hop chit 2 va 6 uc ché chon
loc E. coli véi gié tri MIC tuong ung la32va
8 pg/mL va hop chdt 1 uc ché 5/7 ching
VSV thir nghiém véi gia tri MIC 32-128
pg/mL; céc hop chét con lai khong thé hién
hoat tinh. P4y 1a phat hién quan trong dmh
huong st dung chung vi nim nay san xuét
chét khang sinh germicidine A.
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