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ACTINOMYCIN X,, CHAT KHANG SINH DBUGC PHAN LAP TU
QUA TRINH LEN MEN SINH TONG HOP
STREPTOMYCES MICROFLAVUS

Dén Toa soan 25-10-2009
CAO VAN THU', PHAN VAN KIEM?*, BUI VIET HA®
"Truong Pai hoc Dugc Ha Noi
*Vién Héa hoc cdc Hop chdt thién nhién-Viéen KHCNVN
Vién Cong nghiép Thuc Phdm

ABSTRACT

From the ethyl acetate extract of the antibiotic biosynthesis fermentation by Streptomyces
15.29 (Streptomyces microflavus), actinomycin X, was isolated by various chromatography
methods. The chemical structure was determined from its spectral data in comparison with
previous literature. This is the first report of NMR data of actinomycin X,.
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- DAT VAN BE

Streptomyces 1a chi xa khuén gém nhiéu loai
c6 khd nang sinh tdng hop khang sinh da dang
v€ cdu tric va dac tinh khang sinh, mot s6 loai
trong chi niy con c6 kha ning sinh téng hop
cdc khdng sinh chita ung thu va diéu tri
HIV/AIDS. Trong s& cac Streptomyces ma
chiing t6i phan 1ap duoc tlr co chat Viét Nam c6
Streptomyces 15,29 1a ching xa khudn c6 do 6n
dinh di truyén hoc t6t, c6 kha nang sinh tdng
hop khang sinh phé rong va c6 tiém nang dng
dung trong Iinh vuc phong bénh va chita bénh.
Bang phuong phdp lén men chling Streptomyces
15,29 (Két qua giai trinh tu gen 1a Streptomyces
microflavus), ti dich chiét etyl axetat ciia dich
1én men nay, da phan 1ap va xac dinh ciu tric
héa hoc clha chat khang sinh chinh la
actinomycin X,. Céu triic h6éa hoc cua né dugc
xdc dinh bing phuong phdp phé NMR va MS.
Bai bdo nay gidi thiéu qua trinh phan lap va xac
dinh cdu tric héa hoc cua khang sinh chinh
actinomycin X,. Day 12 thong bdo ddu tién vé

cic dit kien phé NMR 1D va 2D cua
actinomycin X,.
I - NGUYEN LIEU VA PHUONG PHAP

1. Nguyén liéu

Chlng Streptomyces 15,29 (Streptomyces
microflavus) dugc phan lap tir co chat Viét Nam
tai phong thi nghiém Vi sinh vat hoc, BoO mon
Vi sinh va Sinh hoc, truong Pai hoc Dugc Ha
Noi. Tén khoa hoc da dugc xac dinh chinh xac
bang giai trinh tu gen 16s IDNA.

2. Phuong phap nghién ciu
a) Phutong phdp phdn ldp cdc hop chdt

Sdc ky lop mong (TLC): Sac ky 16p mong
dugc thuc hién trén ban mong trang san DC-
Alufolien 60 Fy, (Merck 1,05715), RP,; Fs
(Merck). Phdt hién chat bing dén tlr ngoai & hai
budc séng 254 nm va 365 nm hoac dung thude
thtr 12 dung dich H,SO, 10% dugc phun déu lén
ban mong, sdy kho réi ho néng trén bép dién tix
tir dén khi hién mau.
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Sdc ky cot (CC): Sac ky cot duoc tién hanh
v6i chét hap phu la Silica gel pha thuong va pha
dao. Silica gel pha thuong c6 ¢& hat 1a 0,040-
0,063 mm (240-430 mesh). Silica gel pha dao
YMC (30-50 um, Fujisilisa Chemical Ltd.).
Phitong phdp xdc dinh cdu triic hod hoc cdc hop
chdt

Diém néng chay do trén mdy Kofler micro-
hotstage

Phé khoi lugng phun mu dién tir dugc do
trén may AGILENT 1100 LC-MSD Trap.

Phé cong hudng tir nhan NMR duoc do trén
mdy Bruker AM500 FT-NMR Spectrometer.

3. Phan lap hop chat

N

L-MeVal

Phenoxazone ring

1

L-4-OxoPro

Dich chiét etyl axetat cia dich 1én men
khang sinh Streptomyces microflavus dugc loai
dung moi (5,0 gam can chiét) va phan lap béng
céc phuong phdp sic ky két hgp st dung chat
hép phu Ia silica gel pha thudng, pha dao, YMC
vGi cdc hé dung moi thich hop thu dugc chat
khang sinh chinh 1 (1,0 g).

Actinomycin X, (1): Chat ring c6 mau héng
sam, Phé khoi luong ESI-MS m/z 1292 [M+Na]*
C62H84N12017'

Nhiét do néng chay: 249 - 250°C.

bo quay cuc: [a]?, -360° (c, 0,5 trong
MeOH).

'H-NMR (500 MHz, CDCl5) va *C-NMR
(125 MHz, CDClL,), xem bang 1.
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L-Meval: N-metyl-L-valine; Sar: sarcosine; L-Pro: L-proline;
L-4-oxoPro: L-4-oxo-proline; D-Val: D-valine; L-Thr: L-threoline
Hinh I: Cau tric héa hoc ctia actinomycin X, (1) va actinomycin D (1a)

11 - KET QUA VA THAO LUAN

Phd *C-NMR ciia 1 xuét hién 14 tin hiéu tai
vlng truong thap (8. 166,1; 166,3; 2 x 166,5; 2
x 167,6; 168,5; 168,9; 3 x 173,3; 173,7, 179,1,
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208,79) trong d6 c6 12 tin hiéu tai & 166,1;
166,3; 2 x 166,5; 2 x 167,6; 168,5; 168,9; 3 x
173.3 va 173,7 dién hinh cho su c6 mat ctia 12
nhém C=0O trong lién két peptid va mot nhém
C=0 trong vong tai 6 179,1 va mot nhém C=0



khac dich chuyén manh hon vé phia trudong thap
tai 8 208,79. Bon tin hiéu ctia bon nhém metyl
dich chuyén vé phia trudng thdp hon so véi céc
tin hiéu metyl thong thudng khac tai & 39,41,
39,32, 34,92 va 34,37 dién hinh cho su c6 mat
ctia 4 nhém metyl cé noéi truc ti€p v6i nguyén ti
nito. Su ¢6 mat ciia 4 nhém N-Me nay con dugc

khang dinh bang su xuat hién tin hiéu tuong tic
cla cdc proton ctia 4 nhém metyl tai & 2,95
(3H), 2,62 (3H) va 2,89 (6H) duéi dang cac
singlet, déng thoi ¢ tuong tdc clia céc proton
nay lan lugt véi cdc cacbon tai & 39,41, 39,32,
34,92 va 34,37 trén phé HSQC.

Bdng 1: Dit kién phd NMR ctia 1 va actinomycin D

la 1
Vi tri o-ring B-ring o-ring B-ring
dc dc dc By dc By
(1) (2) (3) (4) (5) (6) (7)
L-Meval
C=0 # E 167,52 | - 167,52 |-
a-CH 71,3/71,4 71,54 2,70% 71,36 2,70%
B-CH 26,9 26,9 26,99 2,66%* 26,91 2,66*
N-CH, 39,2 39,2 39,41 295s 39,23 292
2 x CH; & & $ @ $ @
Sar
C=0 # # 166,51 - 166,35 -
CH, 514 514 52,89 i:gg E(di: iggg 51,38 jg;:
N-CH; 349 34,9 34,92 2,89 s 34,77 2,89 s
L-Pro L-Pro L-Pro L-Pro (L-4-0x0)
C=0 # # 173,62 - 173,19 -
a-CH 56,3 56,3 56,43 5,58 m 54,31 6,60 m
B-CH, 31,0/31,3 31,05 1,82 m 41,96 2,37/3,86 m
v- CH,/C 22,9/23,1 23,00 2,15-2,30 m 208,79 -
6- CH, 47,3/47,5 47,46 3,72-3,90 m 51,38 2:28 Eg: 12 Ez
D-Val
C=0 # # 174,09 - 172,78 -
o-CH 58,7 58,7 58,57 3,59m 57,21 3,70 m
B-CH 31,5/31,7 31,90 2,78/3,20 31,75 2,15/2,20
2 x CH, & & $ @ $ @
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(1) @ | 0 @ | © | ()
L-Thr
C=0 # | # 168,99 - 168,71 -
a-CH 54,9/55,3 54,85 4,63* 55,06 4,53*
B-CH 75,0 75,0 74,78 5,23% 74,69 5,23%
CH; 17,8 17,4 17,74 1,27 s 17,19 1,27 s
Phenoxazone
la 1
¢ 8¢ 8
C=0 # 165,96/166,02 -
1 101,6 101,82 -
2 146,0 146,00 -
3 # 179,11 -
4 113,5 113,63 -
4a 145,1 145,08 -
Sa 140,5 140,55 -
6 127,5 127,82 -
7 130,2 130,34 7,36 (d, 9,0 Hz)
1259 126,23 7,62 (d, 9,0 Hz)
132,6 132,19 -
9a 129,1 129,22 -
4-CH, 7,7 7,76 2255
6-CH; 15,0 15,04 2,25s

#: 13 nhém C=0 ctia actinomycin D [1] 8. = 166,1; 166,3; 2 x 166,5; 2 x 167,6; 168.5; 168,9; 3 x 173,3;

173,7, 179,1.

&: 8 nhém CHj, cua actinomycin D [1] 8. =6 x 19,1; 2 x 21,6.
$: 8 nhém CH; ctia 1 8. = 18,86; 18,95; 2 x 19,07; 19,10; 19,25; 21,26; 21,73.
@: 8 nhém CH, cua 1 8 = 0,75 (6H); 0.96 (12H); va 1,02 (6H).

Ciing trén phé "C-NMR con xuét hién tin
hiéu cta 7 nhém metylen tai & 23,00, 29,69,
31,03, 41,96, 47,46, 51,38 va 52,89, trong dé
ngoai trlr hai tin hiéu tai 6 23,00, 29,69, con lai
5 tin hiéu khéac déu da bi dich chuyén manh vé
phia truong thap hon cdc nhém metylen thong
thudong. Diéu nay ching t6 5 nhém metylen nay
déu c6 lien két v6i cac nhém hiit dién tir manh
nhu Nito vd C=0. Phé "C-NMR ciing xudt hién
tin hiéu ctia 10 cacbon metin tai & 74,78, 74,69,
71,59, 71,36, 56,43, 54,31, 58,57, 57,81, 54,85
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va 55,06. Cdc nhém metin nay cling chiu anh
hudng cua hiéu tng thuan tir nén cong hudng &
vung truong thap hon so véi cac tin hiéu metin
khac thong thudng. Dac biét, trén phé NMR con
xudt hién céc tin hiéu cta khung phenoxazone
tai o, 165,96 va 166,02 (2 x C=0), 101,82,
146,00, 179,11 (C=0), 113,63 (C), 145,08 (O),
140,55 (C), 127,82 (C), 130,34 (CH), 126,23
(CH), 132,19 (C), 129,22 (C), 15,04 (CH;) va
7,76 (CH,); hai proton olefin vi tri octo tai &y
7,62 (d,J =9,0 Hz), 7,36 (d, J = 9,0 Hz) va tin
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Hinh 2: Mot s6 tuong tac chinh trén phé HMBC va H-H COSY cua 1

hiéu cuia hai nhém metyl gén vao vong thom tai
8y 2,25 (6H, s) [1]. C4c dit kién phé NMR néu
trén cho thiy day 12 mot hop chat cé céu tric
bao gém mot chudi 10 axit amin gén véi khung
phenoxazone. Goi y budc ddu cho thay, hop chat
1 ¢6 céc gia tri phd NMR gén tuong tu nhu cc
gid tri phd clia actinomycin D, mot hop chat da
duoc biét dén tir Streptomyces spp. Két qua so
sdnh céc gid tri phd chia hai hop chat nay cho
thay chiing kha tuong tu nhau, ngoai trir sy xuat
hién thém 3 tin hiéu cacbon metylen va dac biét
1a tin hiéu cia nhém cacbonyl & ving trudng rat
thap tai & 208,79 (Bang 1 [1]). Diéu nay goi ¥ su
xuat hién nhém cacbonyl tai vi tri y cia vong L-
proline thuoc nhdnh [-ring, tic la L-4-
oxoproline. Sy ¢6 mat cta nhém cacbonyl nay
ciing dugc chitng minh bang su dich chuyén
manh vé khia trudng thap clia ca hai tin hiéu cua
hai nhém metylen tai 41,96 va 51,38 boi hiéu
ting thuan tir do ching déu nim canh nhém
cacbonyl. Hon nita, trén phé HSQC, tin hiéu

cacbon tai 6 54,31 (CH) tuong téc véi tin hiéu
proton & 6,60, tin hiéu cacbon tai & 41,96 tuong
tdc v4i proton tai 8 2,37 va 3,86, tin hiéu cacbon
tai & 51,38 tuong tdc véGi proton tai & 3,60 va
4,60, dong thoi trén phd HMBC, tuong tac giita
proton tai & 2,37/3,86 va 3,60/4,60 vGi cacbon
cacbonyl tai & 208,79, tuong tic HMBC cua
nhém metin tai 8 6,60 véi cacbon cacbonyl tai &
208,79, cling nhu tuong tidc cua proton tai &
2,37/3,86 v6i nhém C=0 tai & 173,19 chuing to
su ¢6 mat ciia nhom cacbonyl tai vi tri y cla
vong L-proline thudc nhanh B-ring. T4t ca céc
gid tri phé NMR cua 1 dugc x4c dinh dau tién
bang su so sdnh céc gid tri phd cua 1 véi céc gid
tri phé clia actinomycin D [1] [2], sau d6 duoc
xéc dinh bang viéc phan tich cdc tuong tac trén
phé HSQC, HMBC va H-H COSY. Nhing phan
tich néu trén cho thdy, so v6i cong thic phan tix
cta actinomycon D (Cg,HgN,,0,,) thi hgp chat
1 mat di hai proton va do d6 c¢6 cong thic phan
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tlr 1 Co,Hg,N,0,,. Trén phé khai lugng ESIMS
xudt hién pic ion véi cuong do rat cao tai m/z
1292 [M+Na]". Nhu vay, hop chat 1 duge xéac
dinh Ia actinomycin X,, mot hop chat ciing duge
phan lap tir chiing Streptomyces spp. va cé hoat
tinh chong ung thu cling nhu hoat tinh khang
sinh rat manh. Pay 1a 1an ddu tién dit kién phé
NMR ctia actinomycin X, dugc thong bio.

Lién hé: Phan Van Kiém
Vién Khoa hoc va Cong nghé Viét Nam
18 Hoang Qudc Viét, Cau Gidy, Ha Noi
Email: phankiem@yahoo.com
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