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Abstract

Eight secondary metabolites, Cyclo-(Pro-Ala) (1), Cyclo-(Pro-Val) (2), Cyclo-(Pro-Leu) (3), Cyclo-(Pro-Tyr) (4),
Cyclo-(Pro-Trp) (5), n-butyl-isobutyl phthalate (6), phenylacetic acid (7) and uracil (8) were isolated and identified
from Streptomyces sp. (G065). Their structures were determined by spectroscopic analysis including MS and 2D NMR,

as well as by comparison with reported data in literature.
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1. MO PAU

Vi sinh vat bién tir 1au da duoc biét dén nhu mot
trong s6 cac ngudn tai nguyén quan trong san sinh
céc chit hiru co vé6i ciu tric hoa hoc da dang va cé
hoat tinh sinh hoc tht vi [1]. Chi Streptomyces dugc
nghién ctru rong rai va duogc biét dén nhiéu nhat
trong nhom xa khuan (Actinomyces). Hon mét nira
s6 thudc khang sinh trén thé gi¢i dwoc phan lap tir
chi nay va d6 la nhiing san pham c6 gié tri 1on trong
linh vyc y t& [2]. Can chiét EtOAc cta ching xa
khudn Streptomyces sp. (G065) dwoc phan lap tir
tram tich bién Vin Phong — Khénh Hoa thé hién
hoat tinh khang 2 chung Gram dwong Enterococcus
faecalis va Bacillus cereus va ching nim
C. albicans véi gia tri MIC lan luot 13 32, 64, 4
pg/ml. Trong khuon kho bai bao nay, ching toi trinh
bay két qua phén 1ap, xac dinh cdu trac hoéa hoc va
thtr hoat tinh khang vi sinh vat kiém dinh cta 8 hop
chat thu cép (1-8) tir dich chiét ngoai bao ching xa
khuan Streptomyces sp. (G065).

2. THUC NGHIEM
2.1. Hoa chat thiét bi
Diém noéng chay duoc do trén may MEL-TEM

3.0. Phd cong hudng tir hat nhan NMR dugc ghi
trén may Bruker Avance 400 MHz va 500 MHz véi
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TMS 1a chit chuan noi. Pho khéi luong (ESI-MS)
dugc do trén may sic ky long ghép khdi phd véi dau
do MSD (LC/MSD Agilent series 1100), sit dung
diu do DAD. Sic ky 16p mong (TLC) duoc thyc
hién trén ban mong silica gel Merk 60 F,s,. Sic
ki cot dugce tién hanh véi silica gel cd hat 40-63
um va sephadex LH-20 (Aldrich).

2.2. Xir ly mau va phan lap céc chat

Chung xa khuan Streptomyces sp. (G065) dugc
phan lap tir tram tich bién Van Phong — Khanh Hoa
theo phuong phép trong cong trinh céng b [3]. Sau
khi 1én men nhén sinh khdi luong 16n, 10 lit dich
nudi cdy cua chung Streptomyces sp. (G065) duoc
thém vao binh chira 1,5 kg amberlite khudy déu nhe
trong 2 gio, ¢ nhiét d6 phong (5 1an). Sau d6 thém 2
lit MeOH vao binh va khudy nhe trong 1 gio, & nhiét
d6 phong, rdi loc hut chan khong va ct loai dung
mdi (qua trinh nay duoc lap lai 5 lan) thu dugc 12,4
gam can tong Tlep do, hoa cén tong nay trong 150
ml nudc, rdi chiét phan b 1an luot véi dung moi
EtOAC, n-butanol (5 1an, & nhiét d6 phong), cat loai
dung méi dudi 4p sudt giam thu dwoc can chiét
EtOAc (2 g), n-BuOH (7,4 g) tuong tng.

Tién hanh sic ky cot silica gel cin chiét EtOAc
(2 g) véi hé dung moéi CH,Cl,/MeOH gradient thu
dugc 8 phan doan ky hi¢u tr F1-F8. Tur phén doan
F3, sau khi tinh ché bang sic ky cot silica gel voi hé


https://vi.wikipedia.org/wiki/X%E1%BA%A1_khu%E1%BA%A9n
https://vi.wikipedia.org/wiki/X%E1%BA%A1_khu%E1%BA%A9n

TCHH, 55(1) 2017

dung mdi n-hexan/axeton gradient thu dugc 5 phan
doan nho, ky hiéu tir F3.1- F3.5. Tinh ché phan doan
F3.4 bang cot sic ky cot silica gel v6i hé dung moi
n-hexan/ axeton gradient thu dugc 20 mg hop chét 6.
Tir phan doan F4, sau khi tinh ché bang sic ky cot
silica gel vdi hé dung moi n-hexan/axeton gradient
thu dugc 5 phan doan nhd, ky hiéu tr F4.1-F4.5.
Tinh ché phan doan F4.2 bang cot Sephadex trong
MeOH, sau d6 két tinh lai trong hé n-hexan/etyl
axetat: 8/2 thu dugc 159 mg hop chét 3. Phan doan
F4.3 tinh ché twong tu phan doan F4.2 thu dugc 20
mg chét sach hop chit 2. Phan doan F4.5 chay cot
Sephadex, sau d6 tinh ché bang ban méng TLC diéu
ché véi hé dung méi diclometan/axeton: 8/2 thu
duoc 7 mg hop chit 5. Phan doan F6 chay cdt silica
gel v6i hé dung moéi CH,Cl/MeOH gradient thu
duogc 4 phan doan nho, ky hiéu tr F6.1- F6.4. Tinh
ché phan doan F6.1 trén cot Sephadex, sau thu dugc
8 mg hop chét 4. Gop phan doan F7 va F8 chay cot
silica gel thu dugc 6 phan doan nho ki hiéu F8.1-
F8.6. Tinh ché phan doan F8.2 bang cot Sephadex
voi dung moéi MeOH, sau do két tinh trong hé
diclometan/axeton: 8/2 thu dugc 21 mg hop chét 8.
Phan doan F8.3 tinh ché bang cot Sephadex véi
dung mbi MeOH, va cét silica gel v4i hé dung moi
diclometan/aceton gradient thu dugc 5 mg chat hop
chat 7. Tinh ché phan doan F8.5 bing cot Sephadex
v6i dung méi MeOH dugc 6 mg hop chat 1.

Cyclo-(Pro-Ala) (1): Chat ran mau tring, dnc.
140-141°C, d6 quay cuc [o]p” -78,2° (c 0,32;
MeOH), ESI-MS: 207,01 [M+K]"; *H-NMR (500
MHz, CDClz): 8y (ppm) 1,47 (3H, d, J = 7,0 Hz,
CHs-10); 1,91 (1H, m, H-4a); 2,03 (1H, m, H-4p);
2,14 (1H, m, H-5a); 2,35 (1H, m, H-5B); 3,57 (2H,
m, CH,-3); 4,12 (2H, m, H-6 + H-9); *C-NMR (125
MHz, CDCls): é¢ (ppm) 16,0 (CHs3-10); 22,8 (C-4);
28,2 (C-5); 45,5 (C-3); 51,2 (C-9); 59,3 (C-6); 166,3
(C-1); 170,3 (C-7).

Cyclo-(Pro-Val) (2): Chat rin mau tring, dnc.
219°C, ESI-MS: m/z 197,02 [M+H]*; *H-NMR (500
MHz, CDCly): &y (ppm) 0,92 (3H, d, J = 6,5 Hz,
CHs-11); 1,09 (3H, d, J = 6,5 Hz, CH3-12); 1,91
(1H, m, CHy-4a); 2,02 (1H, m, CH,-4b); 2,05 (1H,
m, CHy-5a); 2,38 (1H, m, CH,-5b); 2,64 (1H, m, H-
10); 3,55 (2H, m, CH,-3); 3,94 (1H, brs, H-9); 4,07
(1H, t, J = 6,5 Hz, H-6); ®C-NMR (125 MHz,
CDCly): 6c (ppm) 15,2 (C-11); 17,4 (C-12); 21,8 (C-
4); 28,1 (C-5); 28,5 (C-10); 44,8 (C-3); 58,6 (C-9);
60,1 (C-6); 166,2 (C=0); 171,2 (C=0).

Cyclo-(Pro-Leu) (3): Chit rin mau tring; dnc.
147-148°C; Do quay cuc [o]o” -83,8° (¢ 0,18;
MeOH); ESI-MS: m/z 249 [M+K]*; 'H-NMR (500
MHz, CDCly): 84 (ppm) 0,97 (3H, d, J = 6,5 Hz,
CH5-13); 1,01 (3H, d, J = 6,5 Hz, CH3-12); 1,55
(1H, ddd, J = 5,0; 10,0; 14,5 Hz; H-10a), 1,76 (1H,
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m, H-11); 1,93 (1H, m, H-40); 2,05 (1H, m, H-4p);
2,08 (1H, m, H-10B), 2,13 (1H, m, H-5a); 2,37 (1H,
m, H-5p); 3,56 (2H, m, CH,-3); 4,03 (1H, dd, J =
3,5; 9,5 Hz; H-9): 4,13 (1H, t, J = 8,0 Hz; H-6); **C-
NMR (125 MHz, CDCly): 8¢ (ppm) 21,2 (C-13);
22,7 (C-4); 23,3 (C-12); 24,7 (C-11); 28,1 (C-5);
38,7 (C-10); 455 (C-3); 53,4 (C-9); 59,0 (C-6);
166,2 (C-1); 170,2 (C-7).

Cyclo-(Pro-Tyr) (4): Chat rin mau tring, dnc.
89-91°C, ESI-MS: m/z 261,12 [M+H]"; 'H-NMR
(500 MHz, CDCls): 8y (ppm) 1,87 (1H, m, H-4a);
1,88 (1H, m, H-5a); 1,98 (1H, m, H-4b); 2,31 (1H,
m, H-5b); 2,80 (1H, dd, J = 4,0, 14,5 Hz, H-10a);
3,41 (1H, dd, J = 4,0; 14,5 Hz, H-10b); 3,55 (1H, m,
H-3a); 3,64 (1H, m, H-3b); 4,06 (1H, m, H-6); 4,22
(1H, m, H-9); 6,78 (2H, d, J = 8,5 Hz, H-2’, H-6");
7,03 (2H, d, J = 8,5 Hz, H-3", H-5").

Cyclo-(Pro-Trp) (5): Chit rin mau tring, dnc
166-168°C; ESI-MS: m/z 284,10 [M+H]*, *H-NMR
(500 MHz, CD3;0D): &4 (ppm) 1,00 (1H, m, H-5a);
1,52 (1H, m, H-4a); 1,71 (1H, m, H-4b); 1,99 (1H,
m, H-5b); 3,30 (1H, m, H-3a); 3,49 (1H, m, H-3b);
3,45 (2H, m, H-10); 4,01 (1H, m, H-6); 4,43 (1H, m,
H-9); 7,12 (1H, s, H-2"); 7,02-7,59 (4H-Ph); **C-
NMR (125 MHz, CD;0D): ¢ (ppm) 22,5 (C-4);
29,1 (C-5); 45,9 (C-3); 57,2 (C-9); 60,1 (C-6);
109,5-138,0 (C-Ph); 124,5 (C-2’); 167,4 (C=0),
170,3 (C=0).

n-butyl-isobutyl phthalate (6): Chat dau, mau
vang nhat, ESI-MS: m/z 279 [M+H]*; "H-NMR (500
MHz, CDCls): &y (ppm) 0,96 (3H, t, J = 7,0 Hz,
CHs-4"); 0,98 (6H, d, J = 6,5 Hz, CH3-3” va CHs-
4”); 1,44 (2H, sext, J = 7,0 Hz, CH,-3"); 1,72 (2H,
quint, J = 7,0 Hz, CH,-2"); 2,04 (1H, m, J = 6,5 Hz,
H-2"); 4,09 (2H, d, J = 7,0 Hz, CH,-17); 4,30 (2H, t,
J=7,0Hz, CHx-1%); 7,52 (2H, m, H-4 va H-5); 7,72
(2H, m, H-3 va H-6). *C-NMR (125 MHz, CDCls):
dc (ppm) 13,7 (C-4°); 19,2 (C-3” va C-47); 27,7
(C-27); 30,6 (C-2°); 65,6 (C-17); 71,8 (C-17); 128,8
(C-4 va C-5);130,9 (C-3 va C-6); 132,3 (C-1); 132,4
(C-2); 167,6 (C-7); 167,7 (C-8).

Axit phenylacetic (7): Chat rin mau tring,
mp.76-77 °C; ESI-MS: m/z 138 [M+H]"; *H-NMR
(500 MHz, CDCls): 84 (ppm) 3,59 (2H, s, CHy);
7,25-7,33 (5H, m, Ph-H); *C-NMR (125 MHz,
CDCly): 6c (ppm) 41,4 (CHy); 127,2 (C-4); 128,6
(C-2, C-6); 129,4 (C-3, C-5); 133,8 (C-1); 175,2
(COOH).

Uracil (8): Chét ran mau trang, mp. 320-323 °C,
ESI-MS: m/z 111 [M-H]; 'H-NMR (500 MHz,
DMSO-ds): dn (ppm) 5,45 (1H, d, J = 7,5 Hz, H-5);
7,38 (1H, d, J = 7,5 Hz, H-6). *C-NMR (125 MHz,
DMSO-dg): 8¢ (ppm) 100,3 (C-5); 142,3 (C-6);
151,6 (C-2); 164,5 (C-4).
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3. KET QUA VA THAO LUAN

Hop chat 1 duoc phan lap dudi dang chat rin
mau trang, dnc. 140-141 °C, d6 quay cuc [o]p™
-78,2° (c 0,32; MeOH). Phé khéi ESI-MS cho pic
ion gia phéan tir & m/z 207,01 [M+K]". Trén phd **C-
NMR cho thdy su c6 mit cua 8 nguyén tir cacbon
trong d6 c6 2 nhém metin lai héa sp® & &¢ 51,2 (C-
9): 59,3 (C-6); 1 nhom metylen gin v&i nguyén tir
nito 6 dc 45,5 (C-3) va 2 nhom metylen ¢ ¢ 22,8
(C-4); 28,2 (C-5); 1 nhom metyl & 6¢ 16,0 (C-10) va
2 nhdém cacbonyl & 166,3 (C-1); 170,3 (C-7). Phd
'H-NMR xuit hién tin hiéu ctia 1 nhom metyl & 8y
1,47 (3H, d, J = 7,0 Hz, CH,-10), 2 nhom metin ge"m
véi nito ¢ oy 4,12 (1H, m, H-9); 4,12 (1H, m, H-6).
Tin hiéu ciia 1 nhém metylen gan voi nito & 8y 3,57
(2H, m, CH,-3) va 2 nhém metylen ¢ oy 1,91 (1H,
m, H-4a); 2,03 (1H, m, H-4p); 2,14 (1H, m, H-5q);
2,35 (1H, m, H-5B); 3,57 (2H, m, CH,-3) ciing dugc
quan sat thdy va dugc xac dinh dua vao phd IH-
NMR va HSQC. Tuong tac xa gilta nhém proton cua
nhoém metyl CH3-10 véi C-9 va C-1 trén phd HMBC
cho phép xac dinh nhom metyl ndy gan véi cacbon
C-9. Tur cac dit liéu pho MS, 'H-NMR, “*C-NMR,
HSQC, HMBC va so sanh véi tai liéu tham khao [4]
cho phép xac dinh hop chat 1 1a Cyclo-(Pro- Ala).
bay la hop chat thuong gip trong nhom xa khudn
bién va co6 hoat tinh khang vi sinh vét kiém dinh [4]

Hop chat 2 duoc phan 1ap dudi dang chit ran
mau trang, dnc. 219 °C. Phé khéi ESI-MS cho pic
ion gia phan tir & m/z 197,02 [M+H]". Phan tich Phd
BC-NMR va 'H-NMR cua hop chét 2 giéng véi hop
chat 1. Piéu nay cho phép xac dinh hopchét 2 c6 b
khung tuong tu hop chét 1, khac voi hop chit 1 1a
trén phd 'H-NMR ciia hop chéat 2 thiy xuét hién
thém tin hiéu cia nhom isopropyl thay thé 1 nhém
metyl & vi tri C-9. Tir cac dit liéu phd ‘H-NMR,
3C-NMR va so sanh véi tai liéu tham khao cho
phép xac dinh hop chat 2 1a Cyclo-(Pro-Val) [4,5].

Hop chat 3 dugc phan 1ap du6i dang chét rin
mau trang, dnc. 147-148 °C, d6 quay cuc [o]p™
-83,8° (c 0,18; MeOH). Phé khéi ESI-MS cho pic
jon gia phan tir & m/z 249 [M+K]*. Phd *C-NMR va
'H-NMR cuia hop chét 3 giéng voi hop chét 1 va 2.
Khéc v6i chét 1, trén pho 'H-NMR cua hop chat 3
thdy xuat hién thém tin hiéu ctia nhom isobutyl thay
vi 1 nhém metyl. Tir cac dit liéu phd "H-NMR, **C-
NMR va so sanh véi tai liéu tham khao [5] cho
phép xéc dinh hop chat 3 1a Cyclo-(Pro-Leu). bay
1a mot hop chat c6 hoat tinh khang vi sinh vat kiém
dinh rat tot d6i voi cac chung P. expansum, R.
solani, F. oxyporum va A. flavus véi gia tri MIC lan
luot 12 4,0; 8,0; 16,0; 16,0 pg/mL [6].

Hop chét 4 duoc phan 1ap duéi dang chit rin
mau tring, dnc. 89-91 °C. Phé khdi ESI-MS cho pic
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jon phan tr proton hda & m/z 261,12 [M+H]". Phd
'H-NMR cho cac tin hiéu cua 1dipetit vong giéng
v6i hop chit 1. Khac v6i hop chét 1 1a trén phd
'"H-NMR ctia hop chét 4 thdy xut hién tin hiéu cia
1 hé vong thom A;B, ¢ d4 6,77 (2H, d, J = 8,5 Hz,
H-3°, H-5’) va 7,03 (2H, d, J = 8,5 Hz, H-2’, H-6)
thay thé nhom metyl & vi tri cacbon C-9. Tir cac di
liéu phd MS, *H-NMR va so sanh véi tai liéu tham
khao [4, 7] cho phép xéac dinh hop chat 4 12 Cyclo-
(Pro-Tyr). Day ciling la mét hop chat c¢6 hoat tinh
khang vi sinh vat kiém dinh rat t6t dbi véi cac ching
P. expansum, R. solani, F. oxyporum va A. flavus
[7].

Hop chit 5 dugc phéan lap dudi dang chat rin
mau trang, dnc. 166-168 °C. Phd khéi ESI-MS cho
pic ion gia phan tir & m/z 284,10 [M+H]". Phd 'H-
NMR cho tin hiéu ctiia 5 proton vong thom, trong
d6 c6 1 proton singlet & oy 7,12 (1H, s, H-2") va 4
proton thom khac & &y 7,02-7,59 (4H, H-aromatic)
va 10 proton & ving trudng cao. Phan tich phd
BC-NMR va DEPT véi sy hd trg ciia phé HSQC cho
thdy phan tir c6 16 nguyén tir cacbon, trong d6 c6 4
nhém metylen sp?, 2 nhém metin sp? 8 cacbon
aromatic (5 nhom metin va 3 cacbon béac 4) va 2
nhém cacbonyl ¢ 8¢ 167,4 (C=0), 170,3 (C=0). Phd
COSY cho phép xic dinh 3 chudi tuwong tic spin-
spin cta cac proton: CHy-3/CH,-4/CH,-5/H-6;
H9/CH,-10; H-4’/H-5’/H-6’/H-7°. Tu cac dir li¢u
phd MS, 1D-NMR, 2D-NMR va so sanh voi tai
liéu tham khao cho phép xac dinh hop chat 5 la
Cyclo-(Pro-Trp) [8].

Hop chét 6 duoc phan lap dudi dang chat dau
mau vang nhat. Pho khdi ESI-MS cho pic ion phan
t proton hda & m/z 279 [M+H]*. Phé *H-NMR xuit
hién tin hiéu cua 4 proton vong thom & oy 7,52 (2H,
m, H-4 va H-5), 7,72 (2H, m, H-3 va H-6), tin hiéu
cua 3 nhom metyl ¢ 64 0,96 (3H, t, J = 7,0 Hz, CH:;-
4%, 0,98 (6H, d, J = 6,5 Hz, CH3-3” va CH3-4) va 9
proton ving trudng cao nam trong khoang 8y 2,04-
4,30. Pho “C-NMR va DEPT cho tin hiéu cta 2
nhom cacbonyl ¢ 6c 167,6 (C-7); 167,7 (C-8), 6
cacbon vong thom, 1 nhém metin sp®, 4 nhém
metylen sp® va 3 nhom metyl. Tir cac dit liéu phd
NMR va so sanh véi tai liéu tham khao cho phép xac
dinh chat 6 1a n-butyl-isobutyl phthalat [9].

Hop chit 7 duogc phan 1ap duéi dang chét rin
mau trang. Phd khéi ESI-MS cho pic ion phan tir
proton hoa & m/z 138 [M+H]". Pho 'H-NMR xuit
hién tin hi€u cua 5 proton vong thom & oy 7,25-7,33
(5H, m, Ph-H) va 1 nhém metylen sp* & 8 3,59 (2H,
s, CH,). Phé C-NMR cho tin hiéu 6 cabon cua
vong thom & ¢ 127,2 (C-4); 128,6 (C-2, C-6); 129,4
(C-3, C-5); 133,8 (C-1), 1 nhom metylen & ¢ 41,4
(CHy) va tin hiéu cua 1 nhém cacbonyl ¢ o¢c 175,2
(COOH). Tir cac dir lidu phd MS, NMR va so sanh
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v6i tai lidu tham khao cho phép xac dinh hop chét 7
14 axit 2-phenylacetic [10].

Hop chat 8 duoc phan lap dudi dang chat rin
mau tring, dnc. 320-323 °C. Phd khdi ESI-MS cho
pic ion phén tir deproton héa & m/z 111 [M-H]". Trén
phd 'H-NMR xuét hién tin hiéu cta 2 proton metin
olefinic ¢ oy 5,45 (1H, d, J = 7,5 Hz; H-5); 7,38 (1H,
d, J = 7,5 Hz; H-6). Trén ph *C-NMR cua hop chit
8 cho tin hiéu cua 2 cacbon metin olefin tai d¢ 100,3
(C-5); 142,3 (C-6) va 2 nhdm cacbonyl ¢ &¢c 151,6
(C-2); 164,5 (C-4). Tr cac dit liéu phd MS, NMR va
so sanh véi tai liéu tham khao [6] cho phép xac dinh

hop chét 8 1a uracil.
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Ca 8 hop chat (1- -8) dugc thu hoat tinh khang vi
sinh vat klem dinh dbi voi 7 chung vi sinh vét kiém
dinh bao gém 3 chung vi khudn Gram am (-):
Escherichia coli ATCC25922, Pseudomonas
aeruginosa ATCC27853, Salmonella enterica
ATCC13076; 3 chung vi khudn Gram duwong (+):
Enterococcus faecalis ATCC29212, Stapphylococus
aureus ATCC25923, Bacillus cereus ATCC 13245
va 1 chang ndm Candida albicans ATCC10231, két
qua cho thiy hop chat 1 thé hién hoat tinh dbi voi
chung Gram (+) Enterococcus faecalis voi gia tri
MIC = 256 pg/ml. Hop chit 5 thé hién hoat tinh d6i
véi chiung Gram (-) Echerichia coli véi gia tri

MIC=128 pg/ml.
NH
0
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Hinh 1: Cau tric cac hop chat 1-8 phén 1ap tir chung Streptomyces sp. (G065)
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