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Luan &n tién sy duoc thuc hién tai Hoc vién Khoa hoc va Céng Nghé — Vién
Han 1d&m Khoa hoc va Cdng nghé Viét Nam (Vién HLKH&CH Viét Nam), duéi su
huéng dan khoa hoc tan tinh caa PGS. TS. Pham Vin Cuong va PSG. TS. Poan Thi
Mai Huong. T4c gia xin bay to 10ng biét on chan thanh va su kinh trong sau sic déi
Vi cac thay o trong Tap thé huéng dan khoa hoc, nhitng nguoi da tao moi diéu kién
ddng thoi dong vién tac gia vuot qua nhiing khé khin trong chuy@n mén va cudc
s6ng. Su chuyén nghiép, sy tan tim, nghiém khic va nhitng dinh huéng dung dan cua
cac thay c6 1a tién dé quan trong gilp tac gia c6 duoc nhitng két qua trinh bay trong
luan an nay.

Téc gia xin tran trong cam on Ban 1anh dao Vién Hoa sinh bién, ban Giam déc
Hoc vién Khoa hoc va Cong nghé, Phong Pao tao, cAc Phong Ban chirc nang ctia Hoc
vién va dac biét la cac giang vién, cac nha khoa hoc tai Vién HLKH&CH Viét Nam
d3 quan tdm, gitip d3, tao moi diéu kién thuan loi vé co s vat chat, nguon dit lidu
hoc tap va cac thu tuc hanh chinh cho tac gia trong qua trinh hoc tap, nghién cuu va
hoan thanh luan an nay.

Qua day, tac gia xin gui 1oi cam on chan thanh tgi cac can b, giang vién, nghién
ctru vién caa phong Tong hop hitu co, TS. Lé Thi Hong Minh va céc nha khoa hoc
cua phong Cong nghé sinh hoc, cac phong chie niang khéc tai Vién Hoa sinh bién da
gitp d& va tao diéu kién thuan lgi cho tac trong qué trinh hoc tap ciing nhu hoan thién
dé tai.

Téc gia ciing xin gui 10i cam on t6i cac dong nghiép, ban bé va gia dinh da dong
vién va giup d& toi trong sudt qué trinh hoc tap.

Kinh phi thyc hién luan an tir dé tai nghién ciu khoa hoc ma s TBDLB0.03/20-
22.
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PAT VAN PE

Dai duong chiém 70% dién tich bé mat trai dét, 1a noi c6 su da dang vé sinh
hoc 16n nhét. Pay la noi sinh séng cua 34 trén 36 nganh dong thyc vat trén trai dat
véi hon 300.000 lodi sinh vat da duoc biét dén. Moi truong bién 1a mot ngudn
phong pht cung cap cac hop chat thién nhién, mot kho duoc liéu khong 16 dang
cho duoc khai thac va kham pha. Dic tht moi truong sdng khic nghiét dudi bién
sau chinh 1a diéu kién dé hinh thanh cac hop chat hitu co véi dic diém cau tric
hoa hoc doc dao va hoat tinh sinh hoc quy gia.

Viét Nam 1a quéc gia c6 duong bd bién dai hon 3260 km chay doc tir Bac xuéng
Nam véi thém luc dia rong, nhiéu dao gan bo va dic biét c6 hai quan dao Hoang Sa
— Truong Sa & giira bién Pong. Piéu kién dia ly thuan loi da cho nudc ta tiém nang
to 16n vé ngudn tai nguyén bién phong phu, tao nén hé sinh vat bién da dang, doi dao
ca Vé trix luong va thanh phan chang loai. Viét Nam c6 dinh huéng phat trién kinh té
bién, khai thac tai nguyén thién nhién va nghién ctu cac san pham ty nhién tir bién.
Tuy nhién nghién cau cac hop chat thir cap tir ngudn vi sinh vat bién cua Viét Nam
méi chi duoc bat dau, co rat it cac nghién ctiru di cong bd, mac du nguén da dang vi
sinh vat bién cua nudc ta la rat 1on.

Viéc khao sét, tim kiém céc hop chat tha cap tir vi sinh vat bién n6i chung va cac
loai xa khuan bién néi riéng trén thé gisi dang 1a van dé duoc quan tam hién nay. Cac
nghién ctru vé thanh phan hda hoc va hoat tinh sinh hoc da chi ra hop chat tha cap tir
xa khuan bién c6 cau triic héa hoc da dang va c6 hoat tinh sinh hoc ly thi. Nhiéu hop
chat thir cap tir xa khuan bién da duoc thir nghiém nham @ng dung trong y hoc, cong
nghiép, néng nghiép.

Trong khuon khé cua dé tai trong diém “Nghién ciru phét hién cac hop chat khang
lao va khang vi sinh vat kiém dinh tir nguon vi sinh vat day bién ¢ Khu vic Nam
Trung B6 (ving bién Khanh Hoa-Binh Thuan)”, can chiét ethyl acetate cua cac chung
xa khuan da duoc sang loc hoat tinh khang VSVKDP, trong d6 ba chung xa khuan bién
G631, G666, G246 thé hién hoat tinh khang vi sinh vat tot d6i véi 3-5 ching vi sinh
vat kiém dinh vai gia tri MIC tir 2-256 pug/ml. Xuat phét tir nhitng Iy do trén, ching
t6i da thuc hién luan &n véi tén dé tai “Nghién ciru cac hep chat thir cdp c6 hoat
tinh khang vi sinh vt kiém dinh phan lgp tie ba ching xa khudn thugc chi

Actinolloteichus va Streptomyces ¢ viing bién trung bg, Vigt Nam”, véi muc tiéu



“Nghién ctru, phat hién cac hop chat thir cap c6 hoat tinh khang vi sinh vat kiém dinh
tir ba chung xa khuan bién (G631, G666, G246) dugc phan 1ap tir ving bién caa Viét
Nam”.
Néi dung ciia luan an bao gém:
1. L&n men nhan sinh khéi luong I6n 03 chung xa khuan bién cé hoat tinh
khang VSVKD t6t 1a G631, G666 va G246.
2. Phan 1ap va xac dinh ciu tric hda hoc cua cac hop chat thi cap tir 03 ching
xa khuan bién da nhan nuéi sinh khéi luong 16n.
3. Panh gia hoat tinh khang VSVKD cuia cac hop chat thir cap phan lap duoc.



CHUONG 1. TONG QUAN
1.1.  Gi6i thiéu chung vé xa khuin (Actinobacteria)

Xa khuan ¢ tén khoa hoc 1a Actinomycetes, thuoc bd Actinomycetales, nganh
Actinobacteria, tén xa khuan — Actinomycetes — bat ngudn tir tiéng Hy Lap "actys"
(tia) va "mykes" (nim), ban dau xa khuan dugc coi 12 ndm nho vi chung sinh truéng
gidng v&i nAm. Nganh xa khuan bao gdm céc vi khuan Gram dwong dang soi va c6 ti
Ié guanine-cytosine (G + C) cao trong ADN cua chdng, ti 1€ nay dao dong trong
khoang 51% & mot s6 truc khuan Corynebacterium dén hon 70% & chi Streptomyces
va Frankia. C6 mét ngoai Ié 12 loai xa khuan gay bénh Tropheryma Whipplei c6 G +
C nhé hon 50% [1].

Phan Ion cac ching xa khuan 1a sinh vat hoai sinh (saprophytic) nhung ciing ¢
mét sé chung cd thé gay bénh cho thuc vat hoic dong vat (pathogenic). Xa khuan
sinh truong hiéu khi va chung da thich nghi véi nhidu méi truong khac nhau trong ty
nhién nhu dat, nudc (nude ngot hoic nude man), khdng khi. Tuy nhién, loai vi sinh
vat nay duoc tim thiy chi yéu trong dat chira nhidu hop chat hitu co ¢6 tinh kiém. Xa
khuan d3 va dang duoc quan tdm nghién ciru vi chling dong vai trd quan trong trong
chu trinh tuan hoan vat chat caa tu nhién bai kha niang phan huy va st dung cac chat
hiru co kho phan huy. Nhin chung, nhiét 46 6n hoa 25-30°C va pH trung tinh la cac
diéu kién téi uu cho xa khuan phat trién. Mic du vay, nhiéu chung xa khuan da duoc
phan 1ap & cac mdi trudong khic nghiét nhu Arthrobacter ardleyensis wa lanh dugc

phan lap tir tram tich hd & Nam cuc c6 thé sbng & nhiét d6 0°C va Nocardiopsis

Hinh 1.1; Hinh anh bao ttr xa khuan va khuan lac cua xa khuan

Mot trong nhitng dic diém dang cha ¥ cua xa khuan 1a chiing khéng bén viing
vé di truyén va thudng xay ra su dot bién trong phan tir DNA. Diéu nay tao ra tinh da
dang vé hinh thai, tinh khang thudc do sy xuat hién cac di vong. Hon nia, Su ty nhan

lén caa cac doan DNA con lam phic tap thém viéc nghién ciu di truyén ¢ xa khuan



[5]. Cac nghién ctu hién nay hau hét déu sir dung hé théng phan loai xa khuan theo
khoa Bergey, day 1a mot phuwong phéap c6 do tin ciy cao dua trén cac co so dir liu vé
c4c cau trac don gene cua rRNA [6]. Xa khuan sinh truéng c6 thé tao thanh nhiéu
kiéu hinh da dang, nhu: hinh cau, hinh que cua xa khuan thudoc phan bo
Micrococcineae; hinh dang sei nam phan manh caa phan bo Corynebacterineae; hozic
hinh dang sgi ndm phan nhanh va biét héa cao cua chi Streptomyces. Su sinh ra bao
tir dién ra & da sb xa khuan, ching rat khac nhau vé hinh dang va kich thuéc. Pay 1a
mét trong nhitng dic diém dé phan loai xa khuan. Theo théng ké nim 2012 cho thay
nganh xa khuan 1a mot nganh 16n trong gidi vi khuan gém 6 1p, 23 b, 53 ho va 222
chi va khoang 3000 loai [7].

Xa khuan c6 kha ning san sinh nhiéu loai enzyme nhu: protease, amylase,
cellulase, glucoizomerase,... ngodi ra chiing c6 thé tong hop cac hop chat tha cap cé
hoat tinh khang khuan, khang nam, ¢ ché than kinh, chéng ung thu, khang viém,
chdng sét rét, chéng nhidm trung [8]. Trong cac hop chat tw nhién do vi sinh vat sinh
ra d3 duogc cong bd str dung trén toan thé gidi thi 45% duoc sinh ra tir xa khuan, 38%
ttr nAm va 17% tir vi khuan don bao [9].

Giai doan nhirng nam 1980 trg vé truéc, cac nha nghién ctu cha yéu tap trung
vao kham pha céc ching xa khuan trén dat lién. Tur vai thap ky tro lai ddy cac nha
khoa hoc di phat hién ra cac chung xa khuan bién cé kha ning téng hop cac hop chat
thix cap c6 hoat tinh khan khuan, khang nam, tic ché cac té bao ung thu, khang viém...
¢ y nghia tng dung trong y hoc. Bén canh d6, mdi trudng séng cua xa khuan bién
rat da dang, c6 thé phan lap chdng tir cic mau tram tich, nuéc bién va céc sinh vat
bién. P 1a 1y do xa khuan bién da va dang thu hit dwoc nhiéu sy quan tam cia cac
nha khoa hoc trén toan thé gidi trong linh vuc tim kiém va phat trién thuéc mai [10].
1.2.  Cac nghién ctru vé xa khuan bién chi Streptomyces
1.2.1. Giéi thiéu chung vé chi Streptomyces

Chi Streptomyces thuoc ho Streptomycetaceae, bo Streptomycetales, lop
Actinomycetia. Chi Streptomyces 1a giéng xa khuan dwgc Wakman va Henrici dat
tén nam 1943, day 1a chi c6 sd lugng loai duogc dinh danh 16n nhat hién nay trong
nganh xa khuan véi khoang 500 loai (s6 liéu dugc thong ké trén NCBI), tat ca déu co
ty I¢ G + C cao (69-73%) trong DNA.

Chi Streptomyces la nhom vi khuan Gram dwong duoc tim thay trong nhiéu
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loai méi truong khac nhau va hinh dang ctia né giéng nhu nam soi. Sy phan hda hinh
thai cua Streptomyces lién quan dén su hinh thanh mot 16p soi ndm cé thé biét hoa
thanh chudi bao tir. Cac chung xa khuan loai nay duoc tim thay dic biét nhiéu trong
dat va tham thyc vat muc nat, noi ching c6 thé phan hay hoai sinh rat nhiéu phic
chat hitu co bang cac enzyme ngoai bao. Hai phan ba khang sinh d biét dugc phan
lap tir xa khuan va chi yéu tir cac chung Streptomyces. Nhiéu hop chat khang sinh tir
xa khuan da duoc cong bd nhu aminoglycoside, anthracyclin, glycopeptide, s-lactam,
macrolide, nucleoside, peptide, polyene, polyeste, polyketide, actinomycin,
tetracycline.... Cac hop chat nay da duoc sir dung thanh cong lam thuéc khang sinh,
thudc diét co, thudc chdng ung thu, cac chat diéu hda mién dich va cac chat chong ky
sinh trung (Hinh 1.2) [9, 11, 12].

T Cl -
on L %E

H,N NH; Cl OH
Streptomycin Chloramphenicol
Streptomyces griceus Streptomyces venezuelae

Hinh 1.2: Mot s6 hop chat khang sinh phan 1ap tir xa khuan chi Streptomyces

Niam 2018, Anthony R. Carroll thuc hién mot danh gia thuong nién vé vi sinh
vat bién cho thay c6 240 hop chét ty nhién va hop chat Ian dau phan 1ap tir vi khuan
bién da duoc cong bd trong ndm nay va khoang 167 hop chat thir cap duoc cong bd
trong cac b&o céo c6 ngudn géc tir cac chung xa khuan thudc chi Streptomyces (chiém
trén 69% tong sb lwong vi khuan dwoc phan 1ap tir bién). Cac hop chat ty nhién c6
cau tric da dang bao gém: cac peptide (cyclic-, linear-, depsi- and lipo-peptide); cac
hop chat polyketide (loai I, loai 11, loai 111) hodc c&c hop chit c6 ngudn gdc tir sinh
tong hop hdn hop bai cac enzyme polyketide synthases (PKS) va non-ribosomal

peptide synthetases (NRPs); cac alkaloid; cac terpenoid va acid béo [13].

1.2.2. Céc hgp chat thir cap tir xa khuan bién chi Streptomyces

Do sy da dang vé sb luogng céac chang va ciu tric hod hoc cua cac hop chit tha



cap tir xa khuan bién thudc chi Streptomyces, viéc phan loai thuong duoc tién hanh
theo cac 16p chat. Cac 16p chat cha yéu san sinh boi xa khuan bién bao gom
polyketide, alkaloid, terpenoid, peptide va cac hop chat sinh tdng hop hdn hop, trong
d6 c6 nhiéu hop chat méi, cd cau tric da dang va c6 hoat tinh sinh hoc c6 gié tri da
duoc phat hién.
1.2.2.1.  Cdc hop chat polyketide

Theo IUPAC qui dinh trong “Sach vang” — tong hop thuat ngit hda hoc, cac
hop chat polyketide (con dugc goi 1a acetogenin hoic ketide) 1a cac hop chat ngudn
goc tir tu nhién c6 chaa xen k& cac nhom carbonyl va methylene (‘B-polyketones’).
Céc polyketide dugc chia thanh 3 dang: 1, 11 va 111, mot s6 hop chét loai nay da dugc
sa dung trong diéu tri 1am sang nhu: chartreusin, aurantimycin, kirromycin,

concanamycin, polyketomycin va lysolipin [14].

H 0o 6n=3 °
7 n=4
1 R=(CHj3),C,Hy4 0
4 R=C6H12CHCHC5H10CH3 HN
5 R=CgH,(CHCHCH,CHCHC;H,CH; g _, °
9 n=3

Niam 2018, Zhang va cac cong su di phan lap dugc 5 hop chat biemamide A-
E (1-5), ching la din xuat pyrimidinedione loai 5,6-dihydrouracil tir mot ching
Streptomyces sp. ¢6 ngudn gdc tir Hai tiéu Ecteinascidia turbinata duoc thu thap ¢
Florida - Hoa Ky, cac hop chat nay c6 hoat tinh wc ché TGF-B cua té bao biéu mo
phdi chon (MLEC) vai cac gia tri 1Cso lan luot 12 51,5; 18,7; 51,5; 101,7 va 83,2 uM.
Cac hop chat loai pyrimidine nay c6 vai trd quan trong ddi véi té bao séng, ching
thuong ¢ dang bazo nucleoside cua acid nucleic, vi du nhu cytosine, thymine, uracil,
adenine va guanine [15].

Cung nam 2018, bn hop chat streptopyrazinone A-D (6-9) da dugc phan lap
tir chung Streptomyces sp. ZZ446 ¢ ngudn gbc tir bun duyén hai Trung Qudc. Pay

la cac hop chat c6 khung 2(1H)-pyrazinone, mét cau tric hiém gap trong tu nhién,



ching c6 hoat tinh khang nam Candida albicans véi gi tri MIC lan luot 14 35; 38;
45; 45 pg/ml [16].

10 R;: a-OH, R,: CN
11 R;: B-OH, R,: CN
12 R;: a-OH, R,: CN

13 Rl: OL-OH, Rz: H
N
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Tiép do, tir chung Streptomyces rochei SCSIO ZJ89 c6 nguon gbc tir tram tich
ring ngap man Trung Qudc, bén hop chat borrelidin F-1 (10-13) d& duoc Sun va cong
su phan 1ap, day 1a cac hop chat polyketide macrolactone vong 16C. Hop chat 12 ¢6
hoat tinh gay doc té bao ddi véi 7 dong té bao ung thu A549, CNE2, Hela, HepG2,
MCF-7, L02, Huvec-12 vai gia tri ICso lan luot 12 1,22; 1,27; 1,28; 2,05; 0,12; 7,26;
6,13 puM trong khi cac hop chat con lai déu cho gia tri 1Cso>10uM. Hop chét 12 c6
tac dung chon loc gitra té bao ung thu va té bao khoe manh, uc ché hiéu qua sy di can
cua té bao ung thu A549, HelLa & nong do ¥ ICso, diéu nay cho thay hop chat nay c6

tiém ning trd thanh thude chdng ung thu [17].
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Tir chang Streptomyces mutabilis MII ¢ trong tram tich Bién Do tai bd bién
Hurghada, hop chat N-acetylborrelidin B (14) dwgc Hamed va cong su phan 1ap va
xac dinh cau trdc. Hop chat nay la mot khang sinh macrolide véi vong 18-
macrolactone. Hop chét 14 thé hién hoat tinh khang sinh manh véi Staphylococcus
warneri DSMZ 20036 (18mm), ddi véi cac chung Micrococcus luteus DSMZ 1605,
B. subtilis DSMZ 704, P. agarici DSMZ 11810, M. luteus DSMZ 1605 ciing thé hién
hoat tinh tir thip dén trung binh (8-11mm), hop chat ndy c6 tac dung chon loc 18n vi
khuan [18].

Nam 2018, Zhang va cong su da phan lap duoc mot hop chét streptoseomycin



(15) tir chung Streptomyces seoulensis, hop chat nay 1a mét macrodilactone hiém gom
hé 5 vong 5/14/10/6/6 va mot cau ete. Hop chat 15 ¢6 hoat tinh khang sinh tét va chon
loc trén cac chung vi khuan Helicobacter pylori, Lactobacillus acidophilus,
Bifidobacterium bifidum, Eubacterium brachy, Propionibacterium acnes vai cac gia
tri MIC lan luot 13 2; 4; 4; 8; 8 pg/mL, hop chat 15 ¢6 hoat tinh manh d6i véi vi khuan
hiéu khi [19].

O 16

Nim 2006, Socha va cac cong su da phan 1ap dugc hop chat Bisanthraquinone
(16) duoc phan lap tr chung Streptomyces sp. DQ470014 cd hoat tinh khang sinh
dugc danh gia ddi véi cac chung Enterococcus faecium (VRE), Staphylococcus
aureus (MSSA, MRSA, TRSA) véi gia tri MIC lan luot 12 0,11; 0,23; 0,90 UM [20]

Tiép d6, Buedenbender va cong sy d phén lap duoc hop chat herbimycin G (17)
tir ching Streptomyces sp. USC16018. Hop chat 17 1a mot dan xuat macrolactam
dang geldanamycin véi mét don vi benzoquinone trong vong lactam, duoc phan lap
tir chung Streptomyces sp. USC-16018. Hop chit 17 khong gay doc Ién té bao thuong
va trc ché yéu su phat trién caa ky sinh triing st rét & mic 77% ddi véi chung 3D7 &
40 pM [21].

Nam 1953, Leach va cong sy di phéan 1ap dugc hop chat chartreusin (18) la
mot poliketide glycoside dang anthracycline dugc phén lap tir chung Streptomyces
chartreusis bao gém fucose, digitalose va mot aglycone bislactone hiém gip duoc

goi 13 chartarin. Hop chét 18 c6 hoat tinh khang khuén trén chung Bacillus subtilis



(I1Cs0 1,25 pg/mL), ki sinh trung Mycobacterium tuberculosis (ICso 1,7 pg/mL). Ngoai
ra hop chat 18 con cé hoat tinh khang khdi u rat manh trong tht: nghiém in vitro déi
Vi té bao P388, L1210 va té bao u 4c tinh B16, nhung duoc dong hoc caa hop chat
nay khéng thuan loi nén khong thé st dung 1am thudc, thay vao d6 cac nha nghién
ctru chuyén huéng sang cac dan xuat cia Chartreusin dé phat trién cac loai thube
chdng ung thu [22, 23].
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Ba hop chit grincamycin I-K (19-21) duoc Lai va cong su phan lap tir ching
xa khuan bién Streptomyces lusitanus SCSIO LR32. Cac hop chat 19-21 duoc thu
hoat tinh gay doc té bao dbi véi 5 dong té bao bao gom ung thu hic té & ngudi MDA-
MB-435, ung thu vii ¢6 kha nang di cin MDA-MB-231, ung thu phoi té bao I6n NCI-
H460, ung thu dai trre trang HCT116, ung thu gan HepG2 va té bao biéu md va binh
thudng, trong d6 hop chat 21 khong c6 hoat tinh, hop chat 19 thé hién hoat tinh yéu
Vv6i ICs0>10 puM, hop chat 20 cho két qua gay doc té bao manh trong khoang tir 2-5
uM, tuy nhién né ciing gay doc Ién nhitng té bao binh thuong [24].

1.2.2.2.  Cdc hop chat terpenoid
Theo théng ké cua Jeffrey Rudolf, dén nam 2018,c6 khoang 1062 hop chat

terpenoid c6 ngudn gbc tir vi khuan da duoc phan 1ap va cong b trén céc bai béo,
diéu d6 cho thay céc hop chat terpenoid duoc biét dén kha it trong nghién ciru vé vi
khuan mic du chung da duogc biét dén tir cudi thé ki XIX [25, 26].

Nam 2000, hop chit neomarinone (22) duoc Hardt va cong su phan lap tir
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chang Streptomyces sp. TMKS8. Hop chat 22 ¢6 ngudn gbc sinh tong hop lién quan
dén tong hop terpene va polyketide, chudi sesquiterpene lién két véi khung
naphthoquinone & phia khdng-quinone. Hop chit 22 cd hoat tinh khang khuan ddi
véi cac chung vi khuan Staphylococcus aureus (MRSA), Enterococcus faecium
(VREF) véi gia tri MIC lan lugt 1,95 pg/ml; 3,9 pg/ml, ngoai ra hop chét 23 con ¢6
hoat tinh chéng ung thu biéu md rudt két & ngudi (HCT-116) véi gia tri ICso 2,4 pg/ml
[27].

Nam 2003, khi nghién cizu vé chung Streptomyces sp. NPS008187 ¢4 ngudn
goc tir tram tich bién Alaska, Macherla va cong su da phan lap duoc ba hop chat
pyrrolosesquiterpene d6 1a Glyciapyrrole A-C (23-25). Hop chét 25 ¢d hoat tinh tc
ché ung thu biéu md tuyén dai truc trang HT-29 va su phat trién té bao khdi u
melanoma B16-F10 vai gid tri 1Cso 1a 180 uM [28].

26
Niam 2006, Cho va cong su dd phan 1ap duoc hop chat azamerone (26) tir

chang xa khuan bién Streptomyces sp. CNQ766. Hop chat 26 13 mot phthalazinone
meroterpene ¢ cau tric bao gdm 18i chloropyranophthalazinone lién két véi chudi
bén 3-chloro-6-hydroxy-2,2,6 trimethylcyclohexylmethyl, azamerone 1a dai dién duy
nhét cho dén nay cho thiy hop chat ngudn géc tu nhién c6 chira khung phthalazinone
trong s cac hop chat dang napyradiomycin. Hop chat 26 c¢6 hoat tinh gay doc té bao
in vitro yéu d6i véi té bao T va dai thuc bao cua chudt vai gid tri 1Cso 1a 40 uM [29].

Nam 2018, Park va cong su da phan 1ap dugc hai hop chét naphterpin D-E
(27-28) tir chung Streptomyces sp. CNQ-509 c6 ngudn géc tir tram tich bién ngoai
khoi La Jolla, California, Hoa Ky. Hai hop chat 27-28 1a hai meroterpenoid dang
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naphterpin ¢ cau tric gom naphthoquinone va gbc geranyl. Qua khao sat kha ning
bit goc tu do ABTS cua hai hop chat 27-28 vai Trolox 1a chit déi ching duong cho
thy, luong goc tu do ABTS ¢6 giam ¢ 734 nm, c6 thé két luan hai hop chat trén c6

hoat tinh chéng oxy héa [30].

OAc

Cung nam 2018, Kim va cong su di phan 1ap duoc hop chat antartin (29) tur
chung xa khuan Streptomyces sp. SCO736 c6 nguon gc tir tram tich ngoai khoi Nam
Cuc. Hop chét 29 1a mot sesquiterpene kiéu zizaane vai cau tric ba vong lién két véi
mot nhdm phenyl, ¢d hoat tinh gay doc té bao & murc trung binh d6i voi mot sé dong
té bao ung thu biéu mo phoi khong té bao nho (NSCLC), té bao u ndo, ngoai ra hop
chat 29 cd thé anh hudng dén chu ky té bao théng qua viéc diéu hoa céc protein kiém
soat chu ky té bao [31].

O
e} OH
E ‘m )\/\ A
S
O
29 30

Tiép d6, Guo va cong sy di phan lap duoc hai hop chat p-O-(3,3-
dimethylallyl)-benzamide (30) dugc phan lap tur chang Streptomyces spectabilis
HDal, mot chiing xa khuan cd trong rudt cia loai nhim bién Anthocidaris crassispina.
Hai hop chat 30 1a amide thom dugc va dugc dénh gia hoat dong @c ché enzyme
acetylcholinesterase, cho két qua @c ché in vitro theo ty 18 phan traim Gc ché twong
g 12 43,5% & ndng d6 100 uM, c6 tiém ning vé thude diéu tri thodi hoa day than
kinh [32].
1.2.2.3. Cdc hop chdt alkaloid

Alkaloid 12 nhém cac hop chat tha cap c6 cau tric da dang trong ty nhién cé
thé tim thay & vi sinh vat, thuc vat va dong vat, diém chung duy nhit caa ching la

chira cac nguy@n tir nito trong phan tir. Cac hop chat nay cé nhiéu tac dung quan trong
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lén cac qué trinh sinh ly ctia nguoi cling nhu dong vat. Cac hop chat alkaloid duoc
phan Iap tir chi Streptomyces rit phong phu va da dang [33].

Ddi voi xa khuan bién, theo Anne Sofie De Rop théng ké tir ndm 2017 dén
gitta ndm 2021 d3 c6 77 hop chit alkaloid mé&i ngudn gdc tir xa khuan bién da dugc
cong bd trong d6 da sd 1a cac indole (15), diketopiperazine (15), glutarimide (10),
indolizidine (10) va pyrrole (8). Céc hop chit d6 thé hién nhiéu hoat tinh dang chu y

nhu chdng khéi u, giam viém va giam dau trong céac thir nghiém in vivo [34, 35].

34 R,=H R,=OH Ry=COCH,

31 Rl—H Rz—OH R;=H . 35R;=OH R,=H R3=COCH;
32 R;=OH R,=H R3=H Ry~ """ 36 R;=OH R,=H R3=H
33 R,=OH R,=H R;=OCHj N .
H H H
(0] N 0 N o) N
.3“ () OHO‘;“ 7y O
H ‘\\O/,'
H OH H OH
¢) O
g
0

Nim 2018, chin hop chat gdm 9-hydroxy-K252¢ (31); 3-hydroxy-K252c (32);
3-hydroxy-7-methoxy-K252c (33); 9-hydroxy-3'-N-acetylholyrine A (34); 3-
hydroxy-3'-N-acetylholyrine A (35); 3-hydroxyholyrine A (36); 3’-O-hemethyl-4'-N-
demethyl-4'-N-acetyl-4'-epi-staurosporine (37), streptocarbazole D-E (38-39) da
dugc phén Iap tir chung Streptomyces sp. DT-A61 boi Wang va cac cong su. Cac hop
chat 31-39 c6 hoat tinh gay doc té bao in vitro dbi voi dong té bao ung thu tuyén tién
liet PC-3, trong d6, hop chat 37 c6 hoat tinh cao vai gia tri ICso 0,16 uM, cac hop
chat 31, 34, 35, 39 c6 hoat tinh kha cao véi céc gia tri 1Cso lan luot 12 8,0; 3,6; 3,1;
5,6 uM, hop chat 33 c6 hoat tinh &c ché manh ddi vai protein kinase (ROCK2) voi
gid tri ICso 5,7 uM [36].

Tiép d6, ba hop chét alkaloid indolocarbazole khac 14 streptocarbazole C (40), 3'-


https://pubmed.ncbi.nlm.nih.gov/?term=De+Rop+AS&cauthor_id=35049861
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epi-K252d (41) va 2',4"-epi-K252d (42) da duoc phén lap tir chung Streptomyces sp.
AB5 ¢ trong tram tich bién do Zhou va cong su thuc hién. Cac hop chat 40-42 ¢6
hoat tinh gay doc té bao ung thu tuyén tién liét PC-3 vai céc gia tri I1Cso lan luot la
41,3; 9,67 va 6,79 uM [37].

0 H H
N__o o:iNi oiji
g ! N N ! I N N I
N N = H = H
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N O ‘ 1y
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i 0 M 0 o
/ZL N \ O%N A
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HO_ __O O O
5175 @OH “OO HO)%@
/\/\
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H z /\‘/\H
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Tir chiing Streptomyces sp. A68, nam hop chat gom 3'-epi-N-acetyl-holyrine A
(43); 3'-N-acetyl-holyrine A (44); 3'-N-formyl-holyrine A (45); eudesm-4(15),7-
diene-9a-hydroxy-11-amino-benzoic acid (46); (9R, 22R)-bisphenol A bis (9,22-
hydroxy-10,23-anthranilicacidpropyl) ether (47) la cac hop chat analogue

46

indolocabazole da duoc phan 1ap bai Qin va cac cong su. Ba hop chat 43-45 c6 hoat
tinh gay doc té bao rd rét doi vai dong té bao PC-3 véi cac gia tri 1Cso 1an luot 14 0,8;
16,2; 1,5 uM: cac hop chat 43, 44, 45 c6 hoat tinh tc ché enzyme PKCa, ROCK 11
va BTK véi cac gia tri trong khoang 1Cs 0,17-3,24 uM. Hai hop chét 46 1a dan xuat
dang eudesmane bao gém maot khung sesquiterpene lién két voi mot amino benzoic

acid, day 1a san pham cua con duong sinh tong hop hdn hop giira terpene va alkaloid,
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hop chat 47 12 mot analogue bisphenol A propyl ether. Hop chat 47 c6 hoat tinh tc
ché enzyme PKCa, ROCK II va BTK v¢i ICs03,24 uM [38].

Oy _OH
OH
HO s o
OH
R o "’//N
\\ WOH
OH 48
OH

Niam 2018, ba hop chét anthranoside A-C (48-50) dugc phan Iap tir ching
Streptomyces sp. CMN-62 bai Che va cong su. Hai hop chat 48 va 49 1a hai dong
phan lap thé c6 ciu tao gom anthranilate va phan tu fructofuranose néi véi nhau théng
qua lién két carbon-nito, & hop chat 50 thi fructofuranose duoc thay thé bang mot
khung indole. Ba hop chat 48-49 dugc danh gia vé kha ning gay doc té bao, chdng
virut cim A HIN1 va hoat tinh &c ché NF-xB, chi c6 hop chat 50 ¢6 hoat tinh khang
virut véi ICsobang 171 pM [39].

Cung thoi gian nay, Chen va cong su da str dung phuong phap genome dé phan
lap va chizng minh cau trdc caa ba hop chat 19-hydroxyl-xiamycin, 19-carbonyl-
xiamycin va 19-methoxyl-xiamycin (51-53), ching la cac hop chat xiamycin, mot
loai indolosesquiterpene 5 vong ké nhau. Ba hop chét 51-53 duoc phan 1ap tir chiing
Streptomyces xinghaiensis NRRL B-24674 [40].

H
0 N
Ronlse
N N
E H
HO 0]
HO -
OH 54

Tur chung Streptomyces sp. OUCMDZ-3118 ¢6 nguén gbc tir tram tich Bién
DPoéng, Wang va cong su d phén 1ap duoc hop chit 3-hydroxy-K252d (54). Hop chit
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54 ¢6 hoat tinh gay doc té bao hiéu qua Ién cac dong té bao ung thu A549, K562,
MCF-7 vdi gia tri ICso lan luot 12 0,51; 5,0; 7,2 uM. Ngoai ra, hop chit 54 cd kha
nang uc ché topoisomerase Ila diéu tri ung thu da day va cac bénh ung thu khang

etoposide cao khac [41].

Nam 2020, Song va cong su da phan 1ap duoc hai hop chat bis-indole alkaloid
cd tén la dionemycin (55) va 6-OMe-7',7"-dichoro-chromopyrrolic acid (56) tir ching
Streptomyces sp. SCSIO 11791 ¢6 ngudn gbc tir tram tich bién sau. Sau khi khao sat
hoat tinh khang vi sinh vat cho thiy hop chat 56 c6 hoat tinh khang 6 ching
Staphylococcus aureus (MRSA) khang khang sinh véi gia tri MIC trong khoang 1-
2 ng/mL. Bén canh d6, hop chat 56 ciing ¢ hoat tinh gay doc té bao d6i véi cac dong
té bao ung thu NCI-H460, MDA-MB-231, HCT-116, HepG2, gia tri 1Cso trong
khoang tur 3,1-11,2 uM [42].

Streptonigrin (57) (STN) la mét alkaloid c6 ciu tric quinone aminoquinoline
dugc phan lap dau tién vao nam 1985 tir ching xa khuan Streptomyces flocculus, sau
d6 hop chat 57 ciing duoc tim thdy & chung xa khuan bién Streptomycetes sp.
SMS636 dugc phan 1ap bai Xu va cong su. Hop chat 57 ¢ hoat tinh khang khuan
pho rong bao gébm ca vi khuan gram duong, vi khuan gram &m, ndm, hoat tinh chéng
virut, hoat tinh chéng khdi u phé rong va dic biét 1a bénh bach cau cung khéi u &c
tinh cho thay hiéu qua 1am sang tét. Tuy nhién, tic dung phu cua no 1a &c ché tay

xuong khién wng dung cua né bi han ché [43, 44].
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65

Tur chung Streptomyces sp. HNA39 c6 trong tram tich bién ¢ dao Hai Nam-
Trung Qudc, chin hop chat cyclizidine B-1 (58-65) va (+)-ent-cyclizidine (66) da
duoc phan l4ap bai Jiang va cac dong su. Cac hop chat 58-66 thudc 16p chat cyclizidine
alkaloid, dac trung bai hé hai vong 6/5 canh nhau, c6 mét amin bac 3 trong vong va
mét tiéu don vi cyclopropyl trans-dienic dugc thé ¢ vi tri C-3. Khi dugc thar hoat
tinh gay doc té bao, hop chat s6 59 cd hoat tinh manh d6i véi dong té bao PC-3,
HCT116 véi gia tri 1Cso lan luot 12 0,52 va 8,3 pM, ngoai ra cac hop chat 59, 62, 64,
65 déu thé hién su e ché trung binh dbi véi protein kinase ROCK2 véi 1Csp tir 7,0
dén 42 puM [45].

o’ 0
HN 67 R;=R,=Cl R;=H
Rl 68 R]:CI R2:H R3:CH3
69 RIZH R2:C1 R}ZCH3
0
R;

Khi nghién ctru vé khai thac gen, Zhang va cong su da phan 1ap duoc ba hop chat
mycemycin F-H (67-69) tir chiing Streptomyces olivaceus SCSIO T05, cac hop chat
67-69 c6 cau tric khung dibenz[b,e]-[1,4]oxazepin-11(5H)-one (DBP) duoc hinh
thanh tir cac don vi 5-chlorokynurenine va acid salicylic, day 1a nhom cac hop chat
di vong bay canh c6 hoat tinh dang cha y nhu &c ché HIV-1 RT, tc ché cha van H4R,
thudc chéng tram cam, thude chdng loan than, thudc chéng khéi u va chéng oxy hoa.
Cac hop chat trén can dugc nghién ctru thém vé hoat tinh do c6 khung dibenzoxazepin

dang chu ¥ trong cau tric [46].



70 = OH 7 OH 72
Tur chung Streptomyces cyaneofuscatus M-157 ¢6 ngudn gbc tir mot loai san ho
thuoc bo Scleractinia, Lopez va cong su di phan lap dugc ba hop chat 1a 3-
hydroxyquinoline-2-carbonyl (70), (3-hydroxyquinoline-2-carbonyl)-L-glutamine
(71), (2-(3-hydroxyquinolin-2-yl) oxazole-4-carbonyl)-L-cysteine (72), chiing déu 1a
dan xuét caia hydroxyquinaldic acid. Cac hop chat nay da duoc danh gia hoat tinh gay
doc té bao trén dong té bao ung thu gan ¢ ngudi HepG2, chi ¢d hop chat 72 ¢ hoat
tinh yéu véi gi tri 1Cs051,5 pM [47].
1.2.2.3.  Cdc hop chat peptide
Peptide 1a céc chudi amino acid ngan, duoc cau tao tir 2 don vi amino acid dén
50 don vi amino acid. Hau hét cac peptide phan lap tir xa khuan bién ¢ cau tric vong

(cyclic) va c6 chira cac nhém cau tric hiém nhu chromophore hodc cac amino acid

khéng théng dung.
R, R,
| IL

HN N HN

@)}QO o @Q o
73R, = H; R, = CH, 76 R, =CH; R, =
74 R, = CHy; R, = CHj; 7TR; =CHy; R, = CH3
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Nam 2015, khi nghién cttu vé chung xa khuan Streptomyces drozdowiczii
SCSIO 10141 c6 trong tram tich bién Nam Trung Hoa, Liu va cac dong su da phan
lap duoc 6 hop chit cyclopeptide d6 1a cac marformycin A-F (73-78), ching c6 hoat
tinh e ché chon loc dbi véi chung Micrococcus luteus, Propioniobacterium acnes

va Propionobacterium granulosum. Tuong tu nhu cac cyclopeptide, cau hinh cua cac
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hop chét trén duoc xac dinh bang cac phuong phap phd vat ly hién dai va phuong

phap Marfey [48].
) &

Niam 2018, Chen va cong su di phan lap dugc hai hop chat N-acetyl-L-leucine-
L-serine-L-alanine (79) va 1-acetyl-2-isobutyryl pyrazolidine-4-carboxylic acid (80)
tir chang Streptomyces sp. ZZ406 song cong sinh cing loai hai quy Haliplanella
lineata, chiing 1a cac peptide mach thang, khi thay phan boi acid HCI nguoi ta thu
dugc 3 amino acid ¢ dang tir do gom L-leucine, L-serine va L-alanine. Hop chat 80
la mot dan xuat cua pyrazolidine, dy 1a dAn xuat cua pyrazolidine dau tién dwgc phan
lap tu ty nhién [49].

Y R
N ;( N

O

(¢}
81 R=H 83 R;=Ac R,=iso-propyl
82 R=iso-butyl 84 R;=H R,=Me

Tu ching Streptomyces sp. LHW52447 séng cong sinh cung hai mién
Phyllospongia foliascens, bon hop chat actinomycin D1-D4 (81-84) dugc phan lap
boi Jiao va cong su cac hop chit nay co tén goi la actinomycin - mét 16p chat
chromopeptide dugc phan lap tir nhiéu chung khac nhau cua chi Streptomyces. Cau
trdc cua 4 hop chat trén duoc xac dinh dya vao viéc két hop cac phuong phap quang
phd vat Iy hién dai va phuong phap phan tich cau hinh tuyét déi cac amino acid cua
Marfey, cau tao cua chiing bao gom hai chudi pentapeptide lactone (vong a va vong
B) gin v&i nhom phenoxazinone mang mau théng qua cac lién két amide. C6 khoang
34 hop chit actinomycin ¢ nguon gbc tu nhién da duoc phat hién, ching thé hién

hoat tinh chéng khdi u va khang khuan rat manh. Cac hop chat 81-84 c6 hoat tinh
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khang khuan I1&n céc chang Staphylococcus aureus (MRSA) khang thubc P172, P175,
ATCC 33591 véi céc gi tri MIC khoang 0,125-0,25 pg/mL dbi véi hai hop chat 81-
82, khoang 0,5-1 pg/mL v&i hai hgp chat 83-84. C§ thé thay hai hop chat 81-82 ¢
hoat tinh khang khuan manh hon va cé doc tinh it hon so véi 83-84 nho sy ¢6 mit
ciia mot don vi oxazole trong nhém phenoxazinone. Ngoai ra bén hop chit trén cé
hoat tinh gay doc té bao yéu ddi véi dong té bao nguyén bao soi ludng boi phoi &
nguoi WI-38 véi gia tri 1Cso khoang 23-74 uM [50].

1.2.2.5 Mét s6 hop chat khéac

Acid béo 1a loai acid carboxylic c6 mot mach dai cua cac hydrocarbon. Hau hét
cac axit béo chua s nguyén tir carbon chén trong chudi hydrocarbon va tuan theo
cong thirc phan tir chung 13 CH3(CH2)xCOOH trong d6 x 14 s6 nguyén ti carbon trong

chudi hydrocarbon.
0

A

85

Nim 2018, hop chat methyl-4,8-dimethylundecanate (85) 1a mét acid béo don
gian dugc Thirumurugan va cong sy phén lap tir chung Streptomyces albogriseolus
ECR64 thu thap & bd bién phia dong Tamil Nadu, An Do [51].

86 87

Nam 2019, Hou va cong su di phan 1ap va xac dinh ciu tric cua hai acid béo
la 3-((3E,6E,8E,10R,11R,12E)-11-hydroxy 4,8,10,12 tetramethyltetradeca-3,6,8,12-
tetraenamido) butanoic acid (86), (3E,6E,8E,10R,11R,12E)-11-hydroxy-4,8,10,12-
tetramethyltetradeca-3,6,8,12-tetraenoic acid (87) tir chung xa khuan Streptomyces
youssoufiensis OUC6819. Hai hop chat 86 va 87 khong co hoat tinh gay doc té bao
lén cac té bao ung thu vit MCF-7 va ung thu dai truc trang HT-29 [52].
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1.3.  Cic hop chit thir cap tir xa khuan bién chi Actinoalloteichus
1.3.1. Pic diém chung cia chi Actinoalloteichus

Chi Actinoalloteichus & nhém xa khuan hiém, ching thuoc ho
Pseudonocardiaceae, bo Pseudonocardiales, 16p Actinomycetia. Chi xa khuan nay
duoc Tamura dit tén vao nam 2000 va cho dén nay chi ¢ sau loai duge dinh danh
trén NCBI goém Actinoalloteichus cyanogriseus, Actinoalloteichus fjordicus,
Actinoalloteichus hoggarensis, Actinoalloteichus hymeniacidonis, Actinoalloteichus
spitiensis. Ngoai ra, chi Actinoalloteichus c6 kha ning san sinh ra nhiéu loai hop chat
thir cap nhu macrolactam tetramat da vong, polyene macrolactam, pyridin alkaloid,
cac dan xuét cyclopentenon,...v.v. Tuy nhién, sé lugng cac céng bé lién quan dén
hoa hoc san pham tu nhién cua chi Actinoalloteichus con han ché [53-56]. Mot s6
chang xa khuan thudc chi Actinoalloteichus c6 thé thich nghi véi méi truong ¢ nong
d6 mudi va kiém cao, can chiét caa ching c6 hoat tinh khang nAm manh, hira hen
tiém ning nghién ctru vé cac chung xa khuan nay 1a rat 16n [57].
1.3.2. Cé&c hop chét thir cap tir xa khuan bién chi Actinoalloteichus

Cho dén nay, chua c6 nhiéu nghién ciru vé cac hop chét thi cap duoc phan lap
tir cac loai thudc chi Actinoalloteichus. Céc hop chat phan lap duoc chu yéu l1a cac
hop chat alkaloid, macrolactam thé hién hoat tinh gy doc té bao ung thu déi véi mot
s6 dong té bao ung thu thtr nghiém.
1.3.2.1.  Cdc hop chat alkaloid
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Nam 2011, Fu va cac cong su khi nghién cau vé chung xa khuan hiém
Actinoalloteichus cyanogriseus WH1-2216-6. Ho di phan lap dugc 6 hop chat gom

caerulomycin F-K (88-93), cac hop chat trén duoc goi 12 bipyridine alkaloid hoic
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phenylpyridine alkaloid. Hop chat s6 90, 91 c6 hoat tinh gy doc té bao manh 1én cac
dong té bao K562, KB véi gid tri 1Cso lan luot 13 0,37; 15 uM va 5,2; 25,7 uM [56].
RIO <
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Nam 2011, trong médt nghién ctu khac do nhém caa Fu thuc hién vai chung
xa khuan Actinoalloteichus cyanogriseus WH1-2216-6, ho phan lap dugc 4 hop chat
bipyridine cyclic glycoside c6 tén 1a cyanogriside A-D (94-97), ching la san pham
duogc tao thanh tir cac bipyridine va L-rhamnose. Khao sat hoat tinh gay doc té bao
cho thay, hop chat 94 c6 hoat tinh gay doc té bao & mac trung binh ddi véi dong
K562, KB va MCF-7 véi céc gia tri ICso 12 1,2; 4,7; va 9,8 uM; hop chat 96 ¢ hoat
tinh 1&n cac dong té bao K562 va KB véi cac gia tri 1Cso lan luot 12 0,73 va 4,7 puM.
Hop chat 95 duoc thir nghiém kha ning dao nguoc tinh khang adriamycin cua hai
dong té bao K562/A02, MCF7/Adr va tinh khang vincristine cia KB/VCR. Két qua

cho thiy hop chat 95 cd thé dao nguoc viéc khang nhiéu loai thudc cua cac dong té

bao K562/A02, MCF-7/Adr va KB/VCR ¢ nong d6 10 uM, vai sy dao nguoc lan lugt
cO cacgiatri 1,7; 1,2 va 3,6 [58].
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Niam 2013, Mei va cac cong su di phéan 1ap dugc 42 hop chéat caerulomycin
(cac alkaloid co6 khung 2,2'-bipyridine) tir chung Actinoalloteichus cyanogriseus
WH1-2216-6 dot bién, trong d6 c6 8 hop chat méi so véi chung Actinoalloteichus
cyanogriseus WH1-2216-6 dugc cong bé trong tai liéu nam 2011 [54-56], bao gébm
(+)-caerulomycin T (98-99), caerulomycin U (100), caerulomycin V (101),
caerulomycin W (102), cyanogriside K (103), cyanogriside L (104), cyanogriside M
(105), cyanogriside N (106). Hop chat 98-99 c6 hoat tinh gy doc té bao tét va chon
loc 1&n dong té bao ung thu rudt két (HCT-116) vai gié tri ICso bang 0,7 uM [59].

Niam 2014, Fu va cac cong su da phan 1ap duoc hop chat cyanogramide (106)
tir chung xa khuan bién Actinoalloteichus cyanogriseus WH1-2216-6. Hop chét 106
la mot alkaloid c6 khung spirocyclic pyrrolo [1,2-c] imidazole va cho téi nam 2022
chi c6 mot nghién ctiru duy nhat bao céo vé dang khung nay. Hop chat 106 c6 hoat
tinh yéu 1én céc dong té bao K562, MCF-7, KB, K562/A02, MCF-7/Adr va KB/VCR
Vi cac gia tri ICso lan luot 12 12,9; 18,5; 16,8; 10,2; 36,0 va 25,6 uM. Hop chat 106
cling dugc khao sat vé kha nang ngan chin su khang thudc do adriamycin (Adr) cia
cac dong té bao K562/A02; MCF-7/Adr va kha nang khang vincristine (VCR) cua té
bao KB/VCR, két qua cho thiy hop chat 106 c6 thé ngin chin tinh trang da khang
thudc cua cac dong té bao K562/A02, MCF-7/Adr, KB/VCR & nong do 5 pM [60].

Nam 2020, Qin va cic cong sy da phan 1ap duoc 13 hop chat tir chung xa
khuan bién Actinoalloteichus sp. ZZ1866 c6 cuing khung tetracyclic indole-pyridone-
imidazole d6 1a cac hop chat marinacarboline E-N (108-117), marinacarboline O—Q
(118-120), caerulomycin N (121) va actinoallonaphthyridine A (122). Khi duoc khao
sat hoat tinh gay doc té bao, cac hop chat 107, 109, 112, 116 c6 hoat tinh gay doc té
bao manh 1&n dong té bao US7MG véi gié tri ICso trong khoang tir 2,3-8,9 uM. Tir
cac dir liéu vé cau tric va hoat tinh ciia céc chat trén cho thay tiém ning nghién ciru

vé cac hop chat thir cap tir loai xa khuan Actinoalloteichus 1a rat 16n [61].
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Nam 2017, tr dich 1én men cua chung Actinoalloteichus cyanogriseus WH1-
2216-6 Xiangui va cong su da phan lap duoc cac hop chat polycyclic tetramate
macrolactam, bao gém 16-hydroxymaltophilin (123), dihydromaltophilin (124), 4-
deoxydihydromaltophilin (125), maltophilin (126), xanthobaccin C (127) and FI-2
(128). Hop chat 123-128 c6 hoat tinh gy doc té bao 1én 7 dong té bao té bao ung thu
phdi & nguoi (A549), ung thu va (MCF-7), ung thu rudt két (HCT-116), ung thu tuyén
tuy (PANC-1 va BXPC-3), ung thu bach cdu dong tiy mén tinh (K562), ung thu bach
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cau nguyén bao lympho T cip tinh (Jurkat) va té bao gan binh thudng cia con ngui
(L-02) véi cac gia tri 1Cso trong khoang tir 0,1 dén 9,5 pM [54].

Niam 2016, hop chit BE-14106 (129) — mot hop chat macrolactam vong-20 da
dugc Fujita va cong su phén lap tir chung Actinoalloteichus cyanogriseus IFM 11549
c6 trong dat ciia dao Chiba, Nhat Ban. Hop chat 129 trude d6 di timg duoc phan lap
tir chang Streptomyces sp. A14106 va c6 hoat tinh khang nam Candida albicans
IFO1270 véi gia tri MIC 25 pg/mL [55, 62]

1.4. Cac nghién ciru & Viét Nam vé thanh phan héa hoc ciia xa khuan bién thudc
chi Streptomyces va chi Actinoalloteichus

Nhu da trinh bay & trén, Viét Nam 14 mot trong nhitng quéc gia ¢ hé sinh
thai bién da dang va phong phl nhat trén thé gigi. Vai vi tri dia 1y 1a diém giao thoa
giira cac ludng sinh vat da cho thay tiém nang nghién ctzu vé ngudn vi sinh vat bién
clia nudc ta rat lon, tuy nhién, & nude ta chua c6 nhiéu nghién cau vé cac hop chat
thi cap tir VSV bién ndi chung va xa khuan bién néi riéng. Trong cong trinh cong
b ciia nhém nghién ctu GS. Pham Qudc Long va PGS. Lé Mai Huong vé Vi sinh vat
phan lap tir bién Viét Nam, tir 12 loai sinh vat bién khac nhau nhom tac gia da phan
lap duoc 195 ching nam, 45 ching vi khuan va 11 ching xa khuan trong d6 ¢6 11/50
chang ndm khang 3/8 chung VSV KB, 6/50 ching nim khang 4/8 VSV KB, 5/50
chang nam khang 5/8 chung VSV KB, 10 chang vi khuan bién khang dwoc it nhat 1
VSVKD trd én va 3-27 chung khang dugc 3 VSV KD véi hoat tinh twong d6i manh.
Hau hét cac chung xa khuan déu c6 kha niang khang it nhat 1 VSVKD tré [én [63].

Nam 2012, nhém tac gia Lé Gia Hy di phan lap dwoc chung xa khuan
Streptomyces orientalis 4912 tir cac mau ven bién dong thoi nghién cau hoan thién
quy trinh nudi cay Ién men luong I6n dé san xuat vancomycin (130), mot hop chat
khang sinh nhém aminoglycosid dang duoc st dung dac tri doi voi mot sé bénh nhiém

khuan, nhat Ia cac bénh khang lai khang sinh nhém penicillin [64].
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Nim 2015, trong khudn kho hop tac nghién ciu gitra Vien Hoa sinh bién va
Truong Pai hoc 1linois tai Chicago (UIC) vé tim kiém cac hop chét o hoat tinh sinh
hoc tir nguon xa khuan thudc cac ving bién cua Viét Nam, tir chung xa khuan
Streptomyces sp.G039 ¢ ngudn gdc tir vinh Ha Long, Quang Ninh, Viét Nam, 9 hop
chat da duogc phan lap, gom cylo-(Leu-Pro) (131), cyclo-(Pro-Tyr) (132), indole-3-
carboxylic acid (133), 3-hydroxyacetylindole (134), 2-phenylacetic acid (135),
phenethyl 2-phenyl acetate (136), n-butyl-isobutyl phthalate (137), 4-(2-
hydroxyethyl) phenol (138), uracil (139).

C%N C&N@ COOH N\ .
©\)k N@ Oitow qcom{ @/v

Ciing trong khuon kho dur &n ny, tir chung xa khuan Streptomyces sp. G212
c6 nguon goéc tir mau tram tich tai ving bién Quang Binh di phan 1ap duoc bon hop
chat 2,4-dichlorophenyl 2,4-dichlorobenzoate (140), 4,5-dihydroxy-7-methyl
phthalide (141); 2 loai kh&ng sinh germicidine A (142) va germicidine B (143). bay
1a phét hién rat tha vi, c6 thé hd tro cho viéc nghién cau ding ching xa khuan nay

cho viéc san xuat khang sinh germicidine A va germicidine B [65].
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Nam 2018, nhém nghién ctru cua PGS. TS. Pham Van Cuong da nghién ctu
thanh phan hda hoc cua ching xa khuan Streptomycep sp. G246 nudi ciy & dang long
c6 ngudn gbc tir hai mién Halichondria panicea (Pallas, 1766). Tir dich ngoai bao
cua chung xa khuan bién Streptomyces sp. G246 da phan 1ap duoc 2 hop chat 1a
(2S,2"S)-6-lavandulyl-7-methoxy-5,2" 4'-trinydroxyl flavanone (144) va (2"S)-5'-
lavandulyl-4'-methoxy-2,4,2',6'-tetranydroxylchalcone (145). Hai hop chat nay c6
hoat tinh khang cac chung vi sinh vat kiém dinh véi gia tri MIC tir 1-128 pg/ml. Hop
chat 145 thé hién hoat tinh khang lao tot d6i vai chung M. tubercolosis H37Rv voi
gia tri MIC 6,00 pg/ml [66].

144
Nam 2018, tir cao chiét dich ngoai bao cua ching xa khuan Streptomyces sp.
G278, nhém nghién ciru cta Vién Hoa sinh bién dd phan 1ap duoc 10 hop chit trong
d6 c6 2 hop chat lan dau phan 1ap tir tu nhién 14 2,5-bis(5-tert-butyl-2-benzoxazolyl)
thiophene (146) va 3-hydroxyl-2-methylpyridine (147); cung véi 8 hop chat da biét
la polyethylene terephthalate (148), benzyl salicylate (149), N-phenylnaphthalen2-
amine (150), scopoletin (151), cyclo-(L-Pro-L-Trp) (152), tryptophol (153), indole-
3-carbaldehyde (154), indole-3-carboxylic acid (155). Hop chat 147 va 148 c6 hoat
tinh tc ché chon loc Ién chiing VK Enterococcus faecalis (MIC 256 pg/mL), hop chat
147 ¢6 hoat tinh khang khuan va khang nam véi cac chung Escherichia coli (MIC 64
ug/mL), Salmonella enterica (MIC 256 ug/mL), Staphylococcus aureus (MIC 256
ug/mL), Enterococcus faecalis (MIC 256 pg/mL) va Candida albicans (MIC 64
ug/mL) [67].
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Tur chung Streptomyces sp. G248 c6 ngudn gdc tir oai hai mién Halichondria
panicea, 3 hop chat la (2S,2"S)-6-lavandulyl-7,4'-dimethoxy-5,2'-dihydroxyl
flavanone (156), (2S,2"'S)-6-lavandulyl-5,7,2'4'-tetrahydroxyl flavanone (157) va
(2"S)-5"-lavandulyl-2'-methoxy-2,4,4',6'-tetrahydroxyl chalcone (158) da dugc phéan
lap va xac dinh cau tric hdéa hoc. Cac hop chat trén c6 hoat tinh véi cac chang E.
faecalis (ATCC13124), S. aureus (ATCC25923), B. cereus (ATCC13245), E. coli
(ATCC25922), P. aeruginosa (ATCC27853), S. enterica (ATCC12228), C. albicans
(ATCC1023), hop chat 158 c6 phd khang khuan rong khi tac dong 1én hau hét cac
chang vi sinh vat kiém dinh, gia tri 1Ceo trong khoang 4-16 pg/mL, hai hop chat con
lai phd khang khuan hep hon nhung c6 hoat tinh manh hon dién hinh 1a hop chat 157
€O 1Cqo trong khoang 1-8 pg/mL [68].

Nam 2022, trong mot nghién ciu tim kiém cac hop chat c6 hoat tinh khang
lao va hoat tinh khang VSVKD tir ngudn vi sinh vat day bién & Khu vuc Nam Trung
Bo, can chiét cia chung Streptomyces fradiae G650, phan lap tir mot loai than mém
Pinna muricata thu thap & bién Van Phong — Khanh Hoa, ¢6 hoat tinh khang VSVKD
tét. Tur dich chiét EtOAc ngoai bao cua chung xa khuan G650, PGS.TS Pham Vin
Cudng va cong sy di phan 1ap va xac dinh ciu tric cua 6 hop chét, bao gébm 15a-
hydroxyneoline (159), cyclo-(Leu-Tyr) (160), cyclo-(Pro-Gly) (161), 2'-
deoxyuridine (162), uridine (163), adenine (164), trong d6 hop chat 15a-
hydroxyneoline lan dau tién dugc phan lap tir VSV [69].
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Nhu vay, phan tong quan trén day da tap hop mot s cac nghién ctru dién
hinh cua cac nha khoa hoc trong va ngoai nuéc, nhin chung viéc nghién ciru cac
hop chat thir ciAp c6 ngudn goéc tir xa khuan bién chi Streptomyces va chi
Actinoalloteichus trén thé gigi néi chung da dat dwgc nhiéu thanh tuu vuot bac.
Riéng ddi voi Viét Nam, von 1a mot dat nude c6 tiém niang sinh hoc bién vo cing
phong phu va da dang, can duoc tiép tuc nghién ciru va khai thac c6 hiéu qua nham
phat trién san pham phuc vu cudc song. Ngoai ra, viéc tng dung cac thanh tuu khoa
hoc k§ thuat tién tién vao nghién ciu khai thac nguon tai nguyén thién nhién bién,
cong bd két qua nghién ciru trén cac tap chi khoa hoc uy tin con gop phan khang

dinh chu quyén ving bién dao cia nudc ta ddi voi cong ddng quéc té.
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CHUONG 2 POI TUQNG VA PHUONG PHAP NGHIEN CUU

2.1. Péi twgng nghién ciru
Sau khi sang loc hoat tinh khang vi sinh vat kiém dinh cho thay ba ching xa
khuan c6 hoat tinh khang VSVKD tt dugc chon dé nghién cau (Bang 2.1) bao gom:

- Can chiét ethyl acetate cua chung xa khuan Actinoalloteichus cyanogriseus
G631 cd hoat tinh d6i véi 5/7 chiung VSV kiém dinh thir nghiém bao gdm 3 chung
VK Gram duong E. faecalis, S. aureus, B. cereus; mét chung VK Gram am S. enterica
va 1 chung ndm C. albicans véi gia tri MIC tuong tng lan luot 12 64, 2, 16, 256 va 2
pg/mL.

- Cin chiét ethyl acetate cua ching xa khuan Streptomyces sp. G666 c6 hoat
tinh khang VSVKPD ddi véi 5/7 chang vi sinh vat kiém dinh thir nghiém bao gém 3
chung VK Gram duong E. faecalis, S. aureus, B. cereus; mot chung VK Gram am S.
enterica va 1 chung nam C. albicans vai gia tri MIC tuong tng la 32, 8, 64, 128 va
16 pg/mL.

- Can chiét ethyl acetate ciia chang xa khuan Streptomyces sp. G246 ¢6 hoat
tinh khang khuan déi véi 1 chung VK Gram duong E. Faecalis, mot ching VK Gram

am B. cereus va 1 chiing nim C. albicans véi gia tri MIC tuong ung 12 64, 128, va 32

pg/mL.
Bang 2.1. Gia tri MIC cua can chiét ethyl acetate cua 3 chung xa khuan
Chiing Gram duong Gram am Nam
E. faecalis | S.aureus B.cereus E.coli  |P.aeruginosa |S. enterica] C. albicans
ATCC29212|ATCC25923|ATCC13245|ATCC25922|ATCC27853 |ATCC1307| ATCC10231
6
MIC (pg/ml)
G666 | 32 8 8 ] ] 128 16
G631 64 2 16 . . 256 2
G246 64 - 128 - - - 32
S 256 256 128 32 256 128
C 32

“S: streptomycin  “C: cycloheximide, (-): MIC >256 pg/ml
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2.1.1. Chiing xa khuan Actinoalloteichus cyanogriseus G631

Chung xa khuan Actinoalloteichus cyanogriseus G631 duoc phan lap tir mau
san hd mém (Sarcophyton infundibuliforme Tixier-Durivault, 1958) thu dwgc & do
sau 8m tir bo bién Phi Quy - Binh Thuan vao thang 4/2021 va dugce GS.TS. B Cong
Thung, Vién Tai nguyén va Mai treong bién, Vién Han 1am Khoa hoc va Cong nghé
Viét Nam (VAST) dinh danh. Mau tiéu ban duoc luu gitta tai Vién Tai nguyén - Moi
truong bién. Chung xa khuan Actinoalloteichus cyanogriseus G631 dugc dinh danh
bang phuong phap sinh hoc phan tir boi TS. L& Thi Hong Minh - Vién Héa sinh

bién, Vién Han 1am Khoa hoc va Céng nghé Viét Nam.

Hinh 2.3: Hinh anh khuan lac cua chung Actinoalloteichus cyanogriseus G631

2.1.2. Chiing xa khuén Streptomyces sp. G666

Chung xa khuan Streptomyces sp. G666 duoc phan lap tir mau sén bién
Phyllidia varicosa (Lamarck 1801) do GS.TS. P Cong Thung, Vién Tai nguyén va
Moi trudng bién - Vién Khoa hoc va Cong nghé Viét Nam dinh danh, thu thap ¢ do
sau 4 m tir bd bién Van Phong - Khanh Hoa, Viét Nam vao thang 5 nam 2020, diém
ldy mau 190a, tén mau HP03/20-VP01-TMO03. Mau tiéu ban duoc luu trir tai Vién
Tai nguyén Moi truong bién, Vién Han 1am Khoa hoc va Céng nghé Viét Nam
(VAST). Chung xa khuan Streptomyces sp. G666 duoc dinh danh bing phuong phap
sinh hoc phan tir boi TS. Lé Thi Hong Minh - Vién Hoda sinh bién, Vién Han 1am
Khoa hoc va Cong nghé Viét Nam.

Hinh 2.4. Hinh anh khuan lac caa chung xa khuan Streptomyces sp. G666
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2.1.3. Chiing xa khuan Streptomyces sp. G246

Chung xa khuan Streptomyces sp. G246 duoc phan lap tr mau Hai mién
Halichondria panicea (Pallas, 1766) dugc thu thap & d6 sau 10m tai ban dao Son Tra
(Pa Ning) - Viét Nam vao thang 8 nim 2016, duoc GS. 6 Céng Thung, Vién Tai
nguyén va Mbi truong bién - Vién Khoa hoc va Cong nghé Viét Nam (VAST) dinh
danh. MAu tiéu ban dugc lwu gitt tai Vién Hoa sinh bién, Vién Tai nguyén va Moi
truong bién, Vién Han 1am KHCNVN. Chang xa khuéan Streptomyces sp. G246 dugc
dinh danh bang phwong phap sinh hoc phan tir boi TS. L& Thi Hong Minh - Vién

Hoa sinh bién, Vién Han 1am Khoa hoc va Céng nghé Viét Nam.

Hinh 2.5: Hinh anh khuan lac cua chung xa khuan Streptomyces sp. G246

2.2. Phuwong phap nghién ciru
2.2.1. Hoa chat, thiét bi va phwong phap nudi cay nhan sinh khoi lweng Ién

Qua trinh nudi ciy nhan sinh khéi lwong 16n cua ba ching xa khuan duoc thuc
hién bai TS. Lé Thi Hong Minh va cac can b nghién ciu phong Cong nghé sinh hoc
— Vién Haa sinh bién - Vién Han 1am Khoa hoc va Cong nghé Viét Nam.

* Hoa chat

Tinh bot khoai tay, dextrose, casitone (Sigma), bot mach nha (Sigma), cao nam
men (Sigma), peptone (Sigma), mudi bién, CaCOs, NZSG, tinh bot tan, agar ...

* Thiét bi va dung cu

May méc thiét bi duoc str dung trong nghién cau nay bao gém: Box cay Class
[1; tu nudi ciy (Sanyo, nhat); Can phan tich (Sartorius, Dirc); May do pH Meter Delta
320 (Mettler Toledo, Thuy s¥); Lo vi song; May nudi lac; Noi khir tring; can dién ti;
may nudi lc Stuart (Bibby) cua Anh; ndi khtr tring (Wise clave, Han Quéc); ta &m
nudi lic (Daihan Scientific, lién doanh Han Quéc); Hé théng 1én men 50 Lit cua Yuni-

Han Quéc. Céc dung cu ding cho nghién ctru vi sinh thong thudng nhu que ciy; dia
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petri; binh tam giac 125 ml, 250 ml, 100 ml; 5000 ml que ria; pipetman céc loai, pipet
paster cua buc.
* Moi truong

Bang 2.2: Thanh phan méi trudng nudi ciy

M&éi trwong | Thanh phan g/L
Al tinh bot tan 10
cao nim men 4
peptone 2
mudi bién 30
Al* tinh bot tan 10
cao nam men 4
peptone 2
CaCOs 1
FeSO4: 8mg/ml 5
KBr 20mg/ml 5
mudi bién 30
Nuéc cat 1000

Néu 14 moi truong dic thi bd sung 15 g agar/1000 mL.

* Chiing giéng

Ba chiing xa khuan duoc lay ra tir ta &m sau —80°C, tién hanh hoat hda cay ria
trén dia thach dé kiém tra d6 sach cua cac chung nghién ctu, 1y 3-5 khuan lac cay
chuyén sang binh tam giac 125 mL khac c6 chira 25 mL méi truong A1 di khir tring
121°C trong 30 phat, nudi lac sau 4 - 7 ngay (tly thudc tdc do phat trién cua tung
chang) trén may lac 150 vong/phat. Tiép theo chuyén toan bo phan té bao di phat
trién vao cac dia petri c6 chira moi trudng Al* dé nudi tinh 10-25 ngay [70-72].
Bang 2.3: Piéu kién nudi cay nhan sinh khdi luong Ion 3 ching xa khuan
Actinoalloteichus cyanogriseus G631, Streptomyces sp. G666, Streptomyces sp.
G246

STT | Ky hiéu Tén dinh danh Piéu kién nudi cay
. G631 Actinoalloteichus Sinh kh‘éi trong 20 ngay, nhiét do
cyanogriseus G631 30°C, nong d6 muoi 3%, pH =7,2
5 5666 Streptomyces sp. Sinh kh‘éi trong 25 ngay, nhiét do
G666 30°C, nong d6 muoi 3%, pH =7,2
3 G246 Streptomyces sp. Sinh khéi trong 10 ngay, nhiét do

G246 28°C, ndng do mudi 3%, pH = 7,0
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Céc chiing xa khuan duoc nudi cdy nhan sinh khdi luong 16n quy mé 50 kg theo
phuong phap Nguyén Van Cach 2004 [73].

+ Chuan bi méi tredng nudi cdy thich hop cho 3 chang vi sinh vat.

+ Hoat hoa lai cac chung tur ta -80°C trong moéi truong long.

+ Kiém tra do thuan khiét cac chung nghién ctru trén dia thach.

+ Nhan giéng mdi chung cap 1, cip 2 dé tién hanh nhan sinh khéi luong 16n.
2.2.2. Phwong phap tao cin chiét tir san pham nudi cay nhan sinh khéi cac chiing
xa khuén

Déi véi 1én men lugng 16n: Sau thoi gian nhan sinh khéi lwong 16n, moi trudng
nudi cay dang ran (50 kg) duoc thu nhan, cat nho va cho vao cac binh 16n, chiét lan
lwot bang dung méi ethyl acetate va methanol, siéu am trong 5 1an , mdi 1an 30 phdt.
Dich chiét duogc cat loai dung méi dudi &p suat giam thu can tong twong tng [74, 75].
2.2.3. Phwong phap phan 1ap cac hop chat thi cap

Trong qua trinh phan 1ap cac hop chat tha cap tir can chiét cua cac chung xa
khuan, cac phuwong phap sic ky da duogc sir dung bao gom: sac ky 16p mong (TLC,
dung dé khao sat, dinh tinh), sic ky cot thuong (CC), sic ky cot pha dao RP-18 va
sac ky ray phan tir Sephadex LH-20.

Sic ky 16p mong duoc thuc hién trén ban mong dé nhdom trang san silica gel
60 Fas4 caa hang Merck co do day 0,25 mm. Dung méi trién khai sic ky la hé dung
moi véi nhing ty 1€ khac nhau cua: n-hexane, dichloromethane, ethyl acetate,
acetone, methanol, ethanol, acetone nitril...., ban mong duoc kiém tra bang dén tur
ngoai budc s6ng 254 va 365 nm, sau d6 hién mau bang thubc tha vanillin/ H2SO04 va
thudc thir cerisunfat/ H2SO.a.

Séc ky cot dung cot thuong véi pha tinh 1a silica gel 60, ¢& hat 0,063-0,200 pm
(70-230 Mesh) cua hang Merck, rira giai bang cic hé dung méi n-hexane/
dichloromethane, n-hexane/ethyl acetate, n-hexane/acetone, dichloromethane/
methanol, dichloromethane/ ethyl acetate ... vai cac ty 1€ khac nhau.

Sic ky Cot pha dao véi pha tinh 1a RP-18 va hé dung mdi riza giai 1a methanol
/nudc, acetone nitril /nudce. . ..

Sic ky cot sir dung LH-20 lam pha tinh thuong dwoc rira giai bang methanol
hoac hé methanol/dichloromethan (9/1 hoac 8/2), methanol/nudc (9/1 hoac 8/2).
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Sir dung may sac ky long trung 4p MPLC lsolera, Biotage, 4 kénh dung mai,
bom mau ty dong, detector DAD, may sic ky 16ng hiéu ning cao HPLC Agilent 1200,
4 kénh dung méi, bom mau tu dong, detector DAD dé nang cao hiéu suat lam viéc
phan lap cac hop chat trong cao chiét.
2.2.4. Phwong phap xac dinh cau trdc héa hec ciia cac hep chat phan lap dwoc

Str dung cac phuwong phap phan tich théng sé vat ly va phan tich phd hién dai
két hop vai tra cau tai liéu tham khao dé chang minh cau tric héa hoc cua cac chat
sach phan lap duogc.

Str dung cac phuong phap va thiét bi sau:

- Thiét bi siéu am, pha mau:

Qua trinh chiét sir dung may siéu am Digital Ultrasonic Cleaner.

- Piém néng chay

Piém nong chay dugc do trén may Boetius.

- Pho khoi ESI-MS

Puogc do trén may Agilent LC-MSD-Trap SL tai vién Hoa hoc, vién Han lam
Khoa hoc va Cong nghé Viét Nam.

- Phé khoi lwong phan gidgi cao HR-ESI-MS

Pho khéi phan giai cao HR-ESI-MS duoc do trén may AGILENT 6530
Accurate Mass QTOF LC/MS cua Vién Héa sinh bién, vién Han 1am Khoa hoc va
Cong nghé Viét Nam.

- Phé céng hueng tir hat nhan NMR

Phd NMR do trén may: Bruker Avance 500 MHz, va Brucker NEO 600 MHz
cua Vién Hoa hoc- Vién Han 1am Khoa hoc va Cong nghé Viét Nam. Chat noi chuan
la TMS (Tetrametyl Silan).

- Céc ki thudt pho cong hweng tir hat nhan dwoc sir dung bao gom
+ Phé cong huéng tir hat nhan mot chiéu: H-NMR, 3C-NMR va DEPT.
+Pho cong huong tir hat nhan hai chiéu: HSQC, HMBC, COSY va NOESY.
+ Dung mdi duoc sir dung bao gom céc dung mdéi DMSO-ds, CD30D va CDCls. Viéc
lya chon dung méi do phu thudc vao ban chét caa tirng mau, trén nguyén tac la dung
moi phai hoa tan hoan toan miu do va khong che khuét céc tin hiéu phan tich.

- Phé lwéng sdc tron (CD):
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Ph6 CD dugc do trén may Chirascan™ CD spectrometer (Applied
Photophysics Ltd., Surrey, UK) tai Vién Hoa sinh bién - Vién Han 1am KH va CN
Viét Nam.

- B¢ quay cuc [o]p:

b6 quay cuc dugce do trén may JASCO P-2000 Polarimeter cua Vién Hoa sinh
bién, Vién Han 1am Khoa hoc va Céng nghé Viét Nam.

2.2.5. Phwong phap thir hoat tinh khang vi sinh vat kiém dinh

- Hoat tinh khéng vi sinh vat kiém dinh dwgc thuc hién dya trén phuong phap
pha lodng da nong do cuia Andrews (2001) [76]. Pay la phuong phap thir hoat tinh
khang vi sinh vat kiém dinh va nam nhiam danh gia mirc d6 khang khuan manh yéu
ctia mau thir thdng qua céc gia tri thé hién hoat tinh MIC (ndng do wc ché téi thicu).

- Mau ban dau duoc pha lodng trong DMSO thanh mét ddy 08 nong db thich
hop theo yéu cau va muc dich thi. Nong d6 thir cao nhat 1a 256 pg/ml, tiép theo 1a
128ug/ml, 64ug, 32ug/ml, 16pg/ml 8ug /ml, 4ug, 2ug /ml véi s thi nghiém lap lai
N =3.

- Chuan bi dung dich vi khuan hodc nim véi ndng do 5.10° CFU/mI khi tién
hanh thi: Lay 5,12l dung dich mau thir c6 nong d6 10 mg/ml vao hang dau tién c6
chara 100u] méi truong LB réi pha lodng ndi tiép giam % nong d6 vao cac hang cé
chtra 50p1 cho dén khi dat duoc ndng d6 1a 2 ug/ml, thém 50 ul dung dich vi khuan
vanam & nong d6 5.10°°CFU/m, i & 37°C. Sau 24h, doc gia tri MIC bang mat thuong.
Gia tri MIC duoc xéac dinh tai giéng c6 nong do chat thir thap nhat gay wc ché hoan
toan su phat trién caa vi sinh vat sau 24 gid nudi ciy va duogc xac dinh chinh xac dua
trén so liéu do do duc té bao bang may quang pho Bioteck va phan mém GraphPad
Prism data. Chat d6i chuang 1a khang sinh streptomycin cho céc chang vi khuan va
cycloheximdie cho nam duoc chuan bi & dai ndng do twong tw mau thir nghiém (2 -
256 pg/mL).

Céc chung vi sinh vat kiém dinh duoc cung cip boi ATCC bao gdm 3 chung vi
khuin Gram 4am: Escherichia coli ATCC25922, Pseudomonas aeruginosa
ATCC27853, Salmonella enterica ATCC13076; 3 chung vi khudn Gram duong:
Enterococcus faecalis ATCC29212, Stapphylococus aureus ATCC25923, Bacillus
cereus ATCC 14579 va 1 chung nim Candida albicans ATCC10231.
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CHUONG 3 THUC NGHIEM

3.1. Nudi cAy nhan nubi sinh khdi lwong 16n 3 chiing xa khuén

Céc chung xa khuan Actinoalloteichus cyanogriseus G631, Streptomyces sp.
G666 va Streptomyces sp. 246 di duoc lra chon s& duoc nhan nudi sinh khéi luong
I6n, dia diém thuc hién nudi ciy tai phong Cong nghé sinh hoc — Vién Hoa sinh bién

- Vién Han lam Khoa hoc va Céng nghé Viét Nam.

3.1.1. Nhan nudi sinh khéi dang ran quy mé 50 kg caa chiing Actinoalloteichus

cyanogriseus G631

Buée 1: Chuan bj méi trudng

+/ Chuan bi méi trudng A1 cho hoat hda, nhan giéng: pha khoang 1700 ml méi truong
Al

- Can, dong chinh x4c tirng thanh phan méi trudng

- Hoa tan céc chat vao nudc, dun va khuay cho tan, kiém tra thé tich va pH

- Rot méi trwong vao: 1 binh tam giac loai 250ml ¢6 chira 150ml méi truong, b sung
1,8g agar dé d6 dia petri cho qua trinh kiém tra sy thuan khiét chiing; 2 binh tam giac
loai 50ml ¢6 chira 15ml mdi trudng dé danh cho nhan gidng cap 1; 3 binh tam giac
loai 1000ml, mdi binh ¢ chira 500ml méi truong dé nhan gidng cap 2. Cac binh moi
truong sau khi chuan duoc khir tring & ndi hap ap luc hoi nudc (0,8 — 1,0 atm) &
121°C trong 30 phdt.

+/ Chuan bi méi trudng (A1*Bfe*C) dic: chuan bi 50 lit dé 1én men lugng 16n trong
cac dia petri c6 duong kinh 15 cm.

Tién hanh tuong tu, can dong chinh xac cac thanh phﬁn, hoa tan, chinh pH khoang 7,
va rot moi trudong vao dung cu (chai tam gidc, chai pyrex). Sau d6 khur trung ¢ 121°C
trong ndi hap ap luc hoi nudc (0,8 — 1,0 atm/30 phat). Méi truong dic sau khir tring
dé ngudi dén khoang 50°C, d6 ra dia Petri vo tring, dé nguoi.

Budre 2: Hoat hoa va kiém tra sy thuan khiét ciia ching gidng

Chung giong sau khi duoc 1ay tir ti lanh 4m sau dugc hoat hoa va kiém tra su thuan
khiét ciia chung nghién ciru trong qu4 trinh bao.

- Nung d6 dau que ciy vong, 1am ngudi trong khong khi khoang 15s. Cho vong que

cay cham vao dich nudi c6 chita vi nam da luu giir trong tu - 80°C.
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- Tay trai hé mo nap dia thach petri, dit dau que cdy vao 1 goc dia petri, chdm nhe
trén bé mat thach. Pay nap hop, dan paraphin xung quanh nip. Khir tring que ciy

trudc khi cam vao gia.

Hoat hoa kiém tra: Nuéi trén dia m 6i
trrong Al ¢ 30°C, sau 5 ngay

Nhan gidngcap 1: chung G631 dwoc chuyén
nuéitrongSOml Alobinhtam gac 100 mL
&30°C, lac 150 vong/phut, sau 6 ngay

|
Nhan giéng cap 2: ching G631 dwoc
chuyén nuéi trong 500ml Alé binh tam
gac 1000 ml & 30°C, lic 150
vong/phit, sau 8 ngay

M1 dl‘.,'.‘n""

Lén men lwong lon trén dia petn
dwongkinh 15cm . cao 1.5cm nudi
tinh & 30°C. sau 20 ngay
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San phim lénmen

Hinh 3.6: So @ nhan nudi sinh khéi dang ran 50 kg chang xa khuan
Actinoalloteichus cyanogriseus G631

- Cac thao tac phai nhanh tay va 1am trén ngon lira dén con dit trong ti cdy, dam bao

v0 trung.
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- Pia ciy duoc nudi o ti 4m ¢ 30°C, sau 5 ngay kiém tra do thudn khiét cua cac khuan
lac: Khuén lac c6 mau séic, bé mat, hinh dang dac trung giéng nhu khuén lac ching
mau, khong c6 cac mau sic va sic to la.

Buwéc 3: Nhan gidng cap 1

Dung que cdy ldy mot s6 khuan lac riéng 1& cay vao binh tam giac 100 ml chia 30 ml
moi trudng Al (can nudi 2 binh). Nuéi lic ¢ 30°C (150 vong/phut) trong 6 ngay.
Buéc 4: Nhan gidng cap 2

Chuyén 15 ml giéng cap 1 vao mdi binh tam gidc 1000 ml chira 500 ml méi truong
méi Al (véi ti 1& bo sung gidng khoang 3%). Can 3 binh tam giac nudi ciy dé dat
1500 ml giéng cho 1én men lwong 16n. Ché d6 nudi nhu budc 4.

Buéc 5: Nudi cdy nhan sinh khoi

Moi truong dic A1*Bfe*C duoc can chinh x4c cac thanh phan, hoa tan va khir
tring & 121°C trong 30 phut (nhu di néu ¢ budce 1). Moi trudng dic sau khir tring dé
ngudi dén khoang 50°C, d6 ra dia Petri vo trung (mdi dia d6 khoang 200ml méi trudng
thach x 250 dia) va dé nguoi.

Dich nhan giéng cép 2 duoc dé léng va loai b6t dich nudi thu té bao. Poi bé
mit dia moi truong kho, tién hanh hat 0,5 ml dich té bao cdy chai 1én bé mit dia thach.
Céc dia nudi cdy sau d6 duogc quan paraphin va nudi tinh trong ti 4m & nhiét d6 30°C
trong 20 ngay.

Buéc 6: Thu san pham nudi cdy nhan sinh khéi.

Tu cac budc di thuc hién, d3 nudi sinh khdi duoc 50 kg ching
Actinoalloteichus cyanogriseus G631 ¢ nong do mudi 3%, nhiét d6 30°C, pH 7,2
thoi gian nudi cdy 1a 20 ngdy. San pham 1én men thu dugc, duge chuyén dén cong
doan tiép theo phuc vu cho qua trinh tach chiét cac chat co hoat tinh sinh hoc (Hinh
3.6).

3.1.2. Nhan nudi sinh khéi dang ran quy mé 50kg cia chiang xa khuan
Streptomyces sp. G666

Buwéc 1: Chuan bi méi truong; hoat hoa giéng va kiém tra su thuan khiét ctia chung
G666 nhu phan phuong phap di néu.

Budérc 2: Nhan giéng cap 1
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Dung que cay ldy mot s6 khuan lac riéng ré ciy vao binh tam giac 100 ml chira
30 ml méi trudng Al (can nudi 2 binh). Nudi lic & 30°C (150 vong/phdt) trong 5
ngay.

Hoat hoa kiém tra; Nudi trén &2 méi
tnzmg Al 6 30°C. s2u 3 ngay

Xbmaogg c,w 1: ching G666 dqucdmy&l
nuditrong 30ml Aldbinhtam gic 100 m),

|

Nhin gong cip 2: ching G666 duoc
chuyénnudi trong 500m1 A1& binh tam
gic 1000 ml &30%C, lc 150
vong/phut sau 7 ngay

Lén men luong Idn trén cdc binh
tam gidc 1000m! chira 200mi mé1
trwime nudi tinh & nhigt 4§ 30°C,
sau 2§ nz@ay

Hinh 3.7: So d6 nhan nubi sinh khdi dang ran 50 Kg chuang Streptomyces sp. G666
Buwéc 3: Nhan gidng cap 2
Chuyén 15 ml gidng cdp 1 vao mdi binh tam giac 1000 ml chira 500 ml mai
truong mdi Al (véi ti 18 bd sung gidng khoang 3%). Can 3 binh tam giac nudi ciy dé
dat 1500 ml giéng cho 1én men luong 16n. Ché d6 nudi nhu bude 2.

Budrc 4: Chuan bi 1én men luong 16n
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- Can cac thanh phén moi truong Al* vai ty 1€ nhu sau: Tinh bt tan (500g);
Cao nim men (200g); Pepton (100g); CaCOs (509); FeSO4: 8mg/ml (250ml); KBr
20mg/ml (250ml); Mudi bién nhén tao (1500g), agar (750g).

- Hoa tan cac thanh phan méi truong rdi chinh pH 7,2; sau d6 d6 200ml moi
truong cac binh tam giac 1000ml (chuan bi 250 binh). Pit ché d6 khir trung trong
diéu kién 121°C thoi gian 30 phit & 1 atm. Méi truong dic sau khir tring duoc dé
trén mat phang tranh lam nghiéng bé mat thach.

Buwéc 5: Tién hanh nudi cay nhan sinh khéi

Dich nhan giéng cép 2 duoc dé léng va loai b6t dich nudi thu té bao. Pgi bé
mit thach méi trudng kho, tién hanh hut 2ml dich té bao lang 1én bé mit thach. Cac
binh sau d6 duoc nudi tinh trong ti 4m & nhiét d6 30°C trong 25 ngay.

Budérc 6: Thu san pham nudi cay nhan sinh khoi.

Tir cac budc di thyc hién di nudi cdy nhan sinh khéi dugc 50kg chung
Streptomyces sp. G666 ¢ nong d6 mudi 3%, nhiét d6 30°C, pH 7,2 thoi gian nudi cay
12 25 ngay. San pham 1én men thu dugc, dugce chuyén dén cong doan tiép theo phuc
vu cho qua trinh tach chiét cac chat c6 hoat tinh sinh hoc (Hinh 3.7).

3.1.3. Nhan nudi sinh khéi dang rin quy mé 50 kg chiing Streptomyces sp. G246
Buéc 1: Chuan bi méi truong; hoat hoa giéng va kiém tra su thuan khiét cta chung
G246 nhu phan phuong phap da néu.

Buéc 2: Nhan giéng cap 1

Dung que cdy ldy mot s6 khuan lac riéng r& cay vao binh tam giac 100 ml chia 30 ml
moi trudng Al (can nudi 2 binh). Nuéi lac ¢ 28°C (150 vong/phut) trong 5 ngay.
Buée 3: Nhan giéng cap 2

Chuyén 15 ml giéng cdp 1 vao mdi binh tam giac 1000 ml chira 500 ml méi trudng
méi Al (véi ti 1& bo sung gidng khoang 3%). Can 3 binh tam giac nudi ciy dé dat
1500 ml giéng cho 1én men lwong 16n. Ché d6 nudi nhu budc 2.

Budéc 4: Chuan bi 1én men luong 16n

- Can cac thanh phin méi truong Al* vé6i ty 16 nhu sau: Tinh bot tan (500g); Cao
nam men (200g); Pepton (100g); CaCOs (50g); FeSO4: 8mg/ml (250ml); KBr
20mg/ml (250ml); Mudi bién nhén tao (1500g), agar (750g).

- Hoa tan céc thanh phan méi trudng rdi chinh pH 7,0; sau d6 d6 200 ml moéi trudng

c4c binh tam gi4c 1000 ml (can 250 binh). Pt ché d6 khtr trung trong diéu kién 121°C
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thoi gian 30 phut ¢ 1 atm. Mbi trudng dic sau khir tring dugc dé trén mat phang tranh

lam nghiéng bé mit thach.

Hoat hoa kiém tra: Nudi trén d&ia m 6i
treomg Al ¢ 28°C, sau d ngay

Nhan gong cip 1: ching G246 duoc
chuyén nuéi trong 30m1 Alé binh tam
2ac 100ml, 628°C, lic 150 vong'phat,

sau § neay

1
Nhin gong cap 2: ching G246 dwoc
chuyen nuéi trong 500m1 Al ¢ binh
tam gac 1000 ml ¢ 28°C, lic 150
vong phut, sau 7 ngay

Lén men luong lon trén m o1 truomg
thach trong cac binh chira 50 kit m &1
treong dic, ¢28°C, sau 10 ngay

Sin phim lénmen

Hinh 3.8: So @ nhan nudi sinh khdi dang ran chang Streptomyces sp. G246
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Buée 5: Tién hanh 1én men

Dich nhan giéng cép 2 duoc dé léng va loai b6t dich nudi thu té bao. Poi bé
mit thach méi trudng kho, tién hanh hut Sml dich té bao lang 1én bé mit thach. Cac
binh sau d6 duoc nudi tinh trong tu 4m & nhiét d6 28°C trong 10 ngay.

Buéc 6: Thu san pham 1én men.

T cac bude da thuc hién, dd nhan nuéi sinh khéi dang ran duge 50 kg chiing
Streptomyces sp. G246 & nong d6 mudi 3%, nhiét do 28°C, pH 7, thoi gian nudi cay
la 10 ngay. San pham 1én men thu duoc, duoc chuyén dén cong doan tiép theo phuc
vu cho qua trinh tach chiét cac hop chat thir cap (Hinh 3.8).

3.2.  Phin lap cic hop chit tir chiing Actinoalloteichus cyanogriseus G631
3.21. Xt ly miu, tao cin chiét va phan lap chiang Actinoalloteichus
cyanogriseus G631

San pham nudi cdy nhan sinh khdi cua chung xa khuan Actinoalloteichus
cyanogriseus G631 (50 kg) dugc cat nho va chiét lan luot bang EtOAc va MeOH (15
L mdi lan x 5 lan) trong diéu kién siéu &m 30 phut & 40°C. Dich chiét EtOAc va
MeOH duoc loc nhiéu lan qua vai bong, gidy loc dé loai nhitng phan khéng tan va
mubi vo co rdi cat quay trong didu kién ap suat giam dé thu duoc cao chiét EtOAc
(EG631 5,6 g) va cao chiét MeOH (MG631 6,7 g) (Hinh 3.9).

[ Sinh khdi ching }

G631 (50 kg)

- Cit nho, ngam EtOAC
- Chiet siéu am (15L x 5 lan x 30 phut), 40°C
- Loc, cat loai dung moi

EG631 .
5,60 Chat ran

- Chiét siéu &m véi MeOH (15L x 5
lan x 30 phiit), 40°C
- Cat loai dung moi

MG631
6,79

Hinh 3.9: So db tao cin chiét chang Actinoalloteichus cyanogriseus G631



43

Can chiét EG631 (5,6 g) dugc hoa tan véi mot lwgng tdi thiéu dichloromethane
sau d6 tam vaéi 6 g silica gel, cat quay cho dén khi bot toi kho. Tién hanh phan tach
hdn hop nay bang cot silica gel pha thuong, ria giai gradient bang hé dung mai véi
do (100:0—0:100)
dichloromethane/acetone (100:0-0:100) trén may MPLC dé thu duoc chin phan doan
nho (F1-F9). Phin doan F5 (508 mg) dugc xur ly bing sic ky cot Sephadex LH-20

phan cuc ting dan n-hexane/dichloromethane va

véi methanol 1am dung méi ria giai, thu dugc nam phan doan nho, F5.1 - F5.5.

EG631
56¢g

W: H20
H: n-hexane

E: ethyl acetate cc:column chromatography

A: acetone
M: MeOH

cc silica gel, MPLC
H/D gradient 100:0-0:100

D: CH,Cl, S: Sephadex LH-20 D/A gradient 100:0-0:100
77 F8-F9
F5
Fl  F2-F4 08 F6 600 mg 875 mg
200 mg 900 mg g 506 mg 102
S,MeOH ':"~8
S, MeOH S, MeOH
100% 100%
. F7.3
F6.4 100 mg
100 mg cc, silica gel
S D/M gradient
fo2 o . ce,silica el [100:0:50.50
81 mg.l. 122 mg ne D/A gradient
cc stiica ge HPLC, C g 100:0-0:100
H/A gradient M/W (9/1)
100:0-0:100
Ge3Lo6 HPLC, C18 G631-5 G631-8
) M/W (9/1) 4,0 mg 8,5 mg
3,5mg ’
G631-2 G631-7
15,0 mg 4,5 mg
G631-4
2,5 mg
G631-3
3 mg

Hinh 3.10: So d6 phan lap can chiét EtOAc Actinoalloteichus cyanogriseus G631
Phén doan F5.2 (81 mg) dugc phan tach cot sac ki silica gel véi hé dung mai
n-hexane/acetone gradient (100:0—0:100), thu duoc hop chat G631-6 (3,5 mg). Phan
doan F5.3 (22 mg) duoc tinh ché trén may HPLC bang cot C18 ban diéu ché, rira giai
bang hé dung méi methanol/nudc (9/1), toc do dong 3 ml/phdt thu duoc hop chat
G631-1 (2 mg, tr = 32 phat) va G631-2 (15 mg, tr = 27 phut). Phan doan F5.5 (24
mg) duoc phan tach trén may HPLC véi cot C18 YMC ODS ban diéu ché, hé dung
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mai str dung & methanol/nudce (9/1), tée do dong 3 ml/phit) thu duoc hop chat G631-
3 (3 mg, tr = 31 phat) va hop chit G631-4 (2,5 mg, tr = 36 phut).

Phan doan F6 (506 mg) duoc xir Iy bang sic ky cot Sephadex LH-20 (100 %
methanol) thu dugc 5 phan doan nho tir F6.1 — F6.5; sau d6, phan doan F6.4 dugc
dua 1én sic ky cot silica gel voi hé dung méi dichloromethane/acetone gradient
(100:0—0:100) thu duoc hop chat G631-5 (4 mg). Tinh ché phan doan F7 (600 mg)
trén cot sephadex LH-20 véi dung moi rira giai methanol thu dugc 6 phan doan ki
hiéu F7.1 — F7.6. Tinh ché phan doan F7.3 (100 g) trén cot silica gel vai hé dung méi
dichloromethane/methanol gradient (100:0—50:50) thu dugc 4,5 mg hop chat G631-
7 va 3,0 mg hop chiat G631-8. (Hinh 3.10).

3.2.2. Hang sé vat Iy va dir lieu pho cia cac hop chat phan lap tir chiing

Actinoalloteichus cyanogriseus G631.
3.2.2.1. Hop chdt isocyanogramide (G631-1) (hop chat m&i):

Chat dau mau vang.

D6 quay cuc riéng: [a]&® = -59,3° (¢ 0,2; CH.Cly).

Cong thac phan tu: CosH21N304

Khoi lugng phan tir : 415

Phé khéi HR-ESI-MS m/z 438,1436 [M+Na]*

Tinh toan ly thuyét cho cong thirc [C24H21NsNaOs]* (M = 438,1424).

Rt 0,5 (CH2CI2/EtOAC, 6:4)

S6 lieu phd H-NMR (CDCls, 600 MHz), 3C-NMR (CDCls, 150 MHz): Bang 4.4
3.2.2.2.  Hop chdt cyanogramide (G631-2):

Chat dau mau vang.

Cong thirc phan tir: CosH21N304

Khéi luong phan tir : 415

IH-NMR (CDCls3, 600 MHz), 3C-NMR (CDCls, 150 MHz): Xem Béang 4.5
3.2.2.3. Hop chat marinacarboline F (G631-3):

Chat bot mau vang nhat.

Cong thirc phan tir: C23H19N303

Khéi luong phan tir: 385

ESI-MS: m/z 386,1 [M+H]".

S lieu phd 'H-NMR (CDCls, 600 MHz), 3C-NMR (CDCls, 150 MHz): Bang 4.6
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3.2.2.4. Hop chdt marinacarboline H (G631-4):

Chat bot mau vang nhat.

Cong thirc phan tir: C23H19N303

Khéi lwgng phan tir : 385

ESI-MS: m/z 386,1 [M+H]".

S lieu phd tH-NMR (CDCls, 600 MHz), 3C-NMR (CDCls, 150 MHz): Bang 4.7
3.2.2.5. Hop chdt caerulomycinonitril (G631-5):

Chat rin mau vang.

Cong thuc phén ti: C12HgN3O

Khéi luong phan tir: 211

Pho khdi HR-ESI-MS: m/z 212,0820 [M+H]* twong (ng véi cdng thirc [C12H10N30]*.
S4 lieu phd *H-NMR (CDCls, 600 MHz), $3C-NMR (CDCls, 150 MHz): Bang 4.8
3.2.2.6. Hop chdt caerulomycinamide (G631-6):

Chat ran mau vang.

Cong thirc phan tir: C12H11N30:

Khdi lugng phan tir: 229

ESI-MS: m/z 230,1 [M+H]".

S6 liéu pho 'H-NMR (CDCls, 600 MHz), 3C-NMR (CDCls, 150 MHz): Bang 4.9.
3.2.2.7. Hop chdt 5'-deoxyuridine (G631-7):

Chét ran dang vay mau nau.

Cong thirc phan tir: CoH12N20s

Do quay cuc riéng [a]3° = +8,9° (¢ 0,1; CHCls).

Diém nong chay 185°-186°C

ESI-MS: m/z 229,1 [M+H]".

S6 ligu phd 'H-NMR (CDs0D, 600 MHz), 13C-NMR (CD30D, 150 MHz): Bang 4.10
3.2.2.8. Hop chdt uracil (G631-8):

Chat ran mau trang.

Rr: 0,5 (CH2Cl/EtOAC, 5:5)

S6 liéu pho 'H-NMR (DMSO, 500 MHz), 3C-NMR (DMSO, 125 MHz): Bang 4.11
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V3.3. Phan lap cac hop chit thir cAp tir chiing Streptomyces sp. G666
3.3.1. Xir Iy miu, tao cin chiét va phan lap chiing Streptomyces sp. G666

[ Sinh khéi chiing }

G666 (50 kg)

-Cit nho, ngam ethyl acetate
-Chict siéu am (15L x 5 lan x 30 phut), 40°C
-Loc, cat loai dung moi

EG666 CADL
229 Chat ran
-Chiét siéu &m voi methanol (15L x

5 Ié}n x 30 phat), 40°C
-Cat loai dung moi

MG666
249

Hinh 3.11: So db tao can chiét chang Streptomyces sp. G666

Chung xa khuan bién Streptomyces sp. G666 duoc nudi cdy trén méi truong
ran (50 kg) duoc cit nho roi chiét bang siéu am lan luot véi cac dung moi ethyl
acetate; methanol & 40 °C, mdi loai dung méi chiét 5 1an véi thoi gian 30 phat cho 1
lan chiét. Loc loai bo can té bao, cat loai dung mdi thu dugc 22 g can chiét ehtyl
acetate (EG666) va 24 g can chiét methanol (MG666) (Hinh 3.11).

Can chiét EG666 (22 g) duoc hoa tan véi mot lugng téi thiéu dichloromethane
sau d6 tam vai 22 g silica gel, cat quay cho dén khi bot toi kho. Tién hanh phan tach
hdn hop nay bing cot silica gel pha thuong, ria giai gradient bang hé dung mai véi
d6 phan cyc tang dan dichloromethane/acetone gradient (100:0—0:100) thu duoc 9
phan doan ki hiéu tir F1-F9. Phan doan F2 (900 mg) duoc tinh ché trén trén cot
Sephadex LH-20 vaéi dung mdi methanol thu dugce 10 phan doan nho ki hiéu tur F2.1-
F2.10. Phan doan F2.5 (200 mg) duoc tinh ché bing cot silica gel véi hé dung moi
dichloromethane/acetone gradient (100:0—0:100) thu duoc hop chat G666-4 (4,0
maQ).

Phén doan F3 (1,0 g) duoc tinh ché trén cot silica gel pha thuong véi hé dung
mOi dichloromethane/methanol gradient (100:0—50:50) thu dugc 9 phan doan nho
ki hiéu tir F3.1 dén F3.9. Tinh ché phan doan F3.3 (100 mg) trén cot Sephadex LH-
20 vé6i dung mai rira giai 13 methanol thu duoc hop chat G666-2 (10 mg). Hop chat
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G666-1 (10 mg) thu duoc sau khi tinh ché phan doan F3.6 (28 mg) bai sic ki ban
mong diéu ché véi hé dung méi n-hexan/acetone (1/1). Phan doan F3,7 (57 mg) duoc
chay trén cot silica gel, raa giai véi hé dung mdi dichloromethane/ethyl acetate
(85/15) thu duoc hop chat G666-3 (5 mg) va hop chat G666-6 (8,5 mg).

| EG666 \
H: n-hexane M: methanol 22g

E: ethyl acetate ~ CC: column cc silica gel
D:dichloromethane chromatogramphy D/A gradient
A: acetone S: Sephadex LH-20 1100:0-0:100
F1 F2 3 F4 11:95;11:9
200 mg 900 mg 1,0 g 500 mg g
S, MeOH cc, silica gel ?(,)(l;f)l/eOH
100% D/M gradient ’
5 100:0-50:50 9F4-3
78 mg (9 mg)
ce silica gel TLC-P
D/A gradient DM (95/5)
100:0-0:100 153 ﬁlg F3.6 G666-5
28 mg 3,0 mg
G666-4 TLOP
4,0 mg S, MeOH H/A (1/1)
100%
G666-1
11 mg
G666-2 F3.7
10 mg (57 mg)
CC silica gel
D/E (85/15)
S MeOH

Hinh 3.12: So d6 phan lap can chiét EG666 chung Streptomyces sp. G666
Phén doan F4 (0,5 g) duoc tinh ché trén cot Sephadex LH-20 véi dung moi
methanol thu dugc 5 phan doan nho ky hiéu tir F4.1-F4.5. Phan doan F4,3 (9,0 mg)
dugc tinh ché boi sic ki ban mong didu ché voi hé dung moi
dichloromethane/methanol (95:5) thu dugc 3,0 mg hop chat G666-5 (Hinh 3.12).
Can chiét MG666 (24 g) duoc hoa tan véi mot luong téi thiéu methanol sau
d6 tam véi 24 g silica gel, cit quay cho dén khi bot toi kho. Tién hanh phan tach hon

hop nay bang cot silica gel pha thuong, rira giai gradient biang hé dung méi véi do
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phan cuc ting dan dichloromethane/methanol gradient (100:0—0:100) thu duoc 5
phan doan ki hiéu tr F1-F5. Phan doan F1 (600 mg) duogc tinh ché trén trén cot
Sephadex LH-20 véi dung méi methanol thu dugc 5 phan doan nho ki hiéu tir F1.1-
F1.5. Phan doan F1.3 (50 mg) duogc tinh ché bang cot silica gel vai hé dung moi
dichloromethane/acetone gradient (100:0—0:100) thu dugc hop chat G666-8 (4,1
mg). Phan doan nho F2 (2 g) dugc tinh ché trén cot Sephadex LH-20 véi dung moi
methanol thu duoc 8 phan doan nho ky hiéu F2.1 dén F2.8, tinh ché phan doan F2.5

(178 mg) trén cot silica gel vai hé dung moi dichloromethane/ethyl acetate gradient

thu duoc 20,0 mg hop chat G666-7.

‘ MG666 \
H: n-hexane M: methanol 24 g

E: ethyl acetate cc: column

D:dichloromethane chromatogramphy

cc silica gel
D/M gradient

A acetone S: Sephadex LH-20 | 100:0-0:100
Fl F2 ;1’5
600 mg 2¢ 8
S, MeOH S, MeOH
100% 100%
F2.5
F1.3 178 mg
>0 mg . cc, silica gel
cc silica gel DJ/E gradient
D/A gradient 100:0-0:100
v 100:0-0:100
G666-7
G666-8 20,0 mg
4,1 mg

Hinh 3.13: So d6 phan lap can chiét MG666 chung Streptomyces sp. G666

3.3.2. Hang sb vat ly va dir liéu pho cia cac hep chat phan lap tir chiing

Streptomyces sp. G666.

3.3.2.1. Hop chdt streptomine A (G666-1) (hop chat méi):

Chat ran hinh kim mau trang.
Diém nong chay: 212-213°C.

D6 quay cuc riéng: [a]3° = -38,2° (¢ 0,6; CHClIs).

Cong thtrc phan tir: C1sH20NO7
Khéi lwvong phan tir: 371
Phé khdi HR-ESI-MS m/z 372,20

26 [M+H]"*
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Tinh toan Iy thuyét cho cdng thic [C1sH30NO7]* (372,2022).

Rt 0,5 (CH2Cl2/MeOH, 9:1).

IR (KBr): 3429, 2956, 1649, 1375, 1242, 1129, 1080, 957, 832 cm™.
IH-NMR (CDCls, 500 MHz), *C-NMR (CDCls, 125 MHz): Xem Bang 4.12
3.3.2.1. Hop chdt streptomine B (G666-2) (hop chdt méi):

Chat ran hinh kim mau tring.

Diém néng chay: 172-173°C.

Do quay cuc riéng: [a]&® = -50,1° (c 0,25; CHCI5).

Cong thue phan tir: C23HzCINOy

Khoi lugng phan tir: 467

Phé khdi HR-ESI-MS m/z 468,1801; 470,1776 [M+H]*

Tinh toan Iy thuyét cho cong thic [C2sHa1®*CINO7]* (468,1789); [C2sHa1*’CINO7]*
(470,1760).

Rr: 0,46 (CH2Clo/MeOH, 9:1).

IR (KBr): 3453, 2964, 1645, 1287, 1119, 1044, 970, 832, 751 cm™.

Sé lieu phé *H-NMR (CDCls, 500 MHz), 3C-NMR (CDCls, 125 MHz): Bang 4.13
3.3.2.3. Hop chat streptomine C (G666-3) (hop chat m&i):

Chat ran hinh kim mau trang.

Diém nong chay: 122-123°C.

Do quay cuc riéng: [a]3° = +65,9° (¢ 0,5; CHClIs).

Cong thuc phén ti: C16H2sNOe

Khéi luong phan tir: 327

Phé khdi HR-ESI-MS: m/z 328,1763 [M+H]*

Tinh toan ly thuyét cho cong thic [C1eH26NOg]* (328,1763).

Rr: 0,55 (CH2Clo/MeOH, 9:1).

IR (KBr): 3444, 2920, 2852, 1643, 1416, 1378, 1270, 1128, 1072, 1221 cm™.
S6 ligu phd 'H-NMR (CDCls, 500 MHz), 3C-NMR (CDCls, 125 MHz): Bang 4.14
3.3.2.4. Norharman (G666-4):

Chat ran mau trang.

Piém nong chay: 198-199°C.

Cong thuc phan tir: C11HsN2

Khéi lwong phan tir: 168
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ESI-MS: m/z 169,1 [M+H]*.

S6 lieu phd H-NMR (CDsOD, 500 MHz), 33C-NMR (CDCls, 125 MHz): Bang 4.15
3.3.2.5. Hop chdt 3-acetyl-4-hydroxycinnoline (G666-5):

Chat rin mau vang.

Cong thac phan tu: C10HsN20:

Khéi lwvgng phan tir: 188

HR-MS-ESI: m/z 189,0727 [M+H]*

S lieu phd tH-NMR (CDCls, 500 MHz), 3C-NMR (CDCls, 125 MHz): Bang 4.16
3.3.2.6. Hop chdt xanthone (G666-6):

Chét ran mau trang.

Cong thuc phan ta: C13HgO2

Khéi lwong phan tir: 196

ESI-MS: m/z 197,1 [M+H]".

Sé ligu phd 'H-NMR (CDCls, 500 MHz), $3C-NMR (CDCls, 125 MHz): Bang 4.17

3.3.2.7. Hop chat cyclo-(Pro-Leu) (G666-7):

Chat ran mau trang.

Diém nong chay: 147- 148°C

Do quay cuc riéng [a]o?® -83,8° (¢ 0,18; MeOH)

Cong thirc phan tir: C11H1sN20:

Khdi lugng phan tir: 210

ESI-MS: m/z 211,1 [M+H]*.

S6 lieu pho 'H-NMR (CDCls, 500 MHz), 13C-NMR (CDCls, 125 MHz): Bang 4.18.
3.3.2.8. Hop chdt cyclo (Pro-Gly) (G666-8):

Chét ran mau trang.

Diém nong chay: 210-211°C.

D6 quay cuc riéng: [a]3® = -142,5° (¢ 0,40; MeOH).

Cong thtrc phan tir: C7H10N202

Khdi lugng phan tir: 154

ESI-MS: m/z 155,1 [M+H]* [C7H11N202]*.

S6 lisu phé H-NMR (CDsOD, 500 MHz), $3C-NMR (CD30D, 125 MHz): Bang 4.19.
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3.4.  Phin lap cac hop chit tir chiing Streptomyces sp. G246
3.4.1. Xir Iy miu, tao can chiét tir chiing Streptomyces sp. G246

San pham nudi cdy nhan sinh khdi cua ching Streptomyces sp. G246 dugc cat
nho va chiét siéu 4m 1an luot bing ethyl acetate va methanol (15L x 5 1an x 30 phut)
& 40°C, dich chiét dugc loc ki phan khong tan va cat quay dudi ap suat giam dé thu
dugc cac cao chiét xuat trong ung gém ethyl acetate (EG246 2,2 g) va methanol
(MG246 4,2 g). Khi kiém tra bang TLC khong c6 su khac biét gitta EG246 va
MG246 nén chung t6i da gop thanh mét cao chiét duy nhat (5246) (Hinh 3.14).

[ Sinh khdi chiing }

G246 (50 kg)

-Cat nho, ngam ethyl acetate
-Chiét sieu am (15L x 5 lan x 30 phut), 40°C
-Loc, cat loai dung moi

EG246 .,
2,24 Chat ran

-Chiét siéu am vai methanol (5L x 5 lan
x 30 phut), 40°C
-Cat loai dung moi

MG246
4,24

Hinh 3.14: So db tao can chiét tir sinh khdi lwong 16n ching Streptomyces sp. G246

Cin chiét S246 (6,4 g) duoc dua 1én may MPLC phan tach bing sic ky cot
C18 pha dao (RP), dung moi rira giai methanol/nuéce gradient (0:100—100:0), thu
dugc muoi mot phan doan (F1-F11). Phan doan F4 (800 mg) dugc dua 1én cdt
Sephadex LH-20 str dung dung moi rira giai methanol thu dugc 6 phan doan nho tu
F4.1-F4.6. Tinh ché F4.4 (100 mg) bang cot Sephadex LH-20, dung méi methanol
dé thu duoc hop chat S246-7 (10 mg). Tinh ché phan doan F10 (610 mg) trén cot
Sephadex LH-20 sir dung dung méi methanol dé thu duoc sau phan doan nhé tir F10.1
- F10.6. Phan doan F10.4 (100 mg) dugc phan tach trén cdt Sephadex LH-20 voi
MeOH la pha dong dé phan lap duoc hop chat G246-8 (15 mg). Phan doan F10.5
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(150 mg) dugc phan tach trén cot Sephadex LH-20, rira giai bang MeOH dé thu duoc
hop chit G246-9 (11 mg).

Phan doan F11 (1,2 g) dugc dua 1én cot silica gel sit dung dung moi rua giai
dichloromethane/methanol gradient (100:0-50:50)dé thu dwgc bon phan doan nho tir
F11.1 - F11.4. Phan doan F11.2 (500 mg) dugc tinh ché thém bang cot silica gel pha
thuong, rira giai bang dichloromethane/ethyl acetate gradient (100:0—0:100) thu
dugc nam phan doan tr F11.2.1 - F11.2.5.

‘ S246 \
W: H,0 A: acetone 6,4 ¢

H: n-hexane M: methanol C18, Rp, MPLC
E: ethyl acetate cc: column chrotopraphy M/W gradient
D: dicloromethane S: Sephadex LH-20 0:100-100:0
F1-F3 F4 F10 F11
610 m 12¢g
200mg 800 mg S ffvleOH cc, silica gel
S, MeOH 100% D/M gradient
100% 100:0-50:50
F4.4
100 mg
F11.3
F104  F10.5 300 mg
100 mg 150 mg ccsilica gel
S, MeOH .
100% S, MeOH F11.2 D/M gradient
100% 500 mg 100:0-50:50
cc, silica gel
(1;241161-8 D/E gradient
g 100:0-0:100
G246-7 S, McOH
100%
10,0 mg Y F11.3.4 Fllas
G246-9 100 mg o
1,0 mg gy 3 . £
70 - Fl11.2.4 F11.2.5 cc, silica gel
S. McOH e 100 mg 90 mg D/A gradient
1(’)00/ N 100:0-0:100
’ cc, silica gel | cc, silica gel N
D/E gradient | D/A gradient CC silica gel
G246-5 ;
100:0-0:100 | 100:0-0:100 | D/M gradient
17 mg G246.4 Y Y 100:0-50:50
2,7 mg G246-2 ?%/46'3
7,0 mg >/ mg
G246-1
8,5 mg
G246-6
5,0 mg

Hinh 3.15: So d6 phan lap tir can chiét chung Streptomyces sp. G246
Phan doan F11.2.3 (70 mg) dugc phan tach tiép trén cot Sephadex LH-20
bang cach sir dung moi rira giai methanol dé thu duoc hop chat G246-5 (17 mg). Phan
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doan F11.2.4 (100 mg) dugc tinh ché trén cot silica gel pha thuong, rira giai bang

dung méi dichloromethane/ehtyl acetate gradient (100:0—0:100) thu dwgc hop chét

G246-4 (2,7 mg). Phan doan F11.2.5 (90 mg) dugc dua 1é€n cot silica gel pha thuong,

rira giai bang dichloromethane/acetone gradien thu dugc hop chat G246-1 (8,5mg)

va hop chit G246-6 (5 mg). Phan doan F11.3 (300 mg) dugc phan tach trén cot silica

gel pha thudng, rira giai gradient bang hé dung méi dichloromethane/methanol (0-

50% MeOH) thu dugc nim phan doan nho tir F11.3.1.1 - F11.3.5). Tinh ché phan

doan F11.3.4 (100 mg) bang cot silica gel pha thudng, rira giai gradient bang hé dung

moi dichloromethane/acetone thu duoc hop chat G246-2 (7,0 mg). Phan doan F11.3.5

(80 mg) duoc tach tiép trén gel silica pha thudng, rira giai gradient bang hé dung moi

dichloromethane/methanol dé thu dugc hop chat G246-3 (4,7 mg) (Hinh 3.15).

3.4.2. Hing sé vat ly va dir kién phé cia cac hep chat phan lap tir ching
Streptomyces sp. G246

3.4.2.1. Hop chdt spirotryprostatin A (G246-1):

Chat rin mau tring.

Cong thue phan tu: C22H2sN304

Khéi luong phan tir: 395

Do quay cuc riéng: [a]d’ =-29,5° (c 0,1 MeOH).

ESI-MS: m/z 396,1 [M+H]".

S6 liéu phd 'H-NMR (500 MHz, CD30D), 3C-NMR (125 MHz, CD3;0D): Bang 4.20

3.4.2.2. Hop chat cyclo-(Pro-Met) (G246-2):

Chat rin mau tring.

Cong thire phan tir: C10H1602N2S

Khdi lugng phan tir: 228

ESI-MS: m/z 229 [M+H]".

S6 lidu phd H-NMR (500 MHz, CDCls), 3C-NMR (125 MHz, CDCls): Béng 4.21

3.4.2.3.  Hop chdt phenol A acid (G246-3):

Chat rdn mau tring.

D6 quay cuc riéng: [a]3’ = -45,5° (¢ 0,1 MeOH).

Cong thuc phan ti: C12H160s

Khéi lugng phan tir: 240

HR-ESI-MS: m/z 263,0883 [M+Na]*
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Tinh toan 1y thuyét cho cong thirc [C12H1sNaOs]* (263,0890).

S6 liéu pho *H-NMR (500 MHz, CDs0D), 13C-NMR (125 MHz, CD30D): Bang 4.22
3.4.2.4. Hop chat 3,4-dihydroxy-6,7-dimethyl-quinoline-2-carboxylic (G246-4):
Chat rin mau vang.

Cong thirc phan tir: C16H11NO4

Khéi lwvong phan tir: 233

Diém néng chay: 153-154°C.

ESI-MS: m/z 234,1 [M+H]".

S6 lidu phd *H-NMR (500 MHz, DMSO-d6), 3C-NMR: Bang 4.23
3.4.2.5. Hop chit cyclo-(Pro-Gly) (G246-5):

Chét ran mau trang.

Diém néng chay: 210-211°C

Cong thuc phan ta: C7H10N20;

Khéi lwong phan tir: 154

S liéu pho *H-NMR (500 MHz, CD3;0D).

Rr. 0,5 CH2Clo/MeOH (9/1), so sanh TLC v6i G666-8

3.4.2.6. Hop chdt xanthone (G246-6):

Chét ran mau trang.

Cong thirc phan tir: C13HgO2

Khoi lugng phan tir: 196

S6 liéu phd *H-NMR (500 MHz, CDCl):

Rt: 0,4 CH2CI./EtOAC (8/2) so sanh TLC vai G666-6

3.4.2.7.  Hop chdt guanosine (G246-7):

Chat ran mau trang.

Cong thirc phan tir: C10H13NsO0s

Khéi luong phan tir: 283

ESI-MS: m/z 284,1 [M+H]".

S6 lidu phd H-NMR (500 MHz, DMSO), 3C-NMR (DMSO, 125MHz): Bang 4.24
3.4.2.8. Hop chdt adenosine (G246-8):

Chat rdn mau tring.

Cong thac phan tu: C1o0H13NsO4

Khéi lwong phan tir: 267
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Rr: 0,5 CH2Clo/MeOH (8/2) so sanh TLC chit chuan phong thi nghiém
S liéu phd *H-NMR (500 MHz, CD3;0D): Bang 4.25

3.4.2.9. Hop chdt 2'-deoxyadenosine (G246-9):

Chat rin mau tring.

Cong thtrc phan tir: C10H13Ns03

Khéi lwvgng phan tir: 251

Rt 0,4 CH2Clo/MeOH (85/15) so sanh TLC chét chuan phong thi nghiém
S liéu phd *H-NMR (500 MHz, CD3;0D): Bang 4.26

3.5. Hoat tinh sinh hoc ciia cac hop chét phan lap dwoc

Tat ca cac hop chat phan lap duoc tir ba chang xa khuan G666, G631 va G246
hop duoc tién hanh thir hoat tinh khang vi sinh vat kiém dinh d6i véi 7 chang VSVKD
bao géom 3 chung vi khuan Gram am: E. coli ATCC25922, P. aeruginosa
ATCC27853, S. enterica ATCC13076; 3 chung vi khuan Gram duong: E. faecalis
ATCC29212, S. aureus ATCC25923, B. cereus ATCC13245 va 1 chang nim C.
albicans ATCC10231. Nong d6 wc ché tdi thiéu (MIC) cua cac hop chat phan lap
dugc ddi véi cac ching VSVKPD tha nghiém duoc trinh bay ¢ Bang 4.27-4.29



56

CHUONG 4 THAO LUAN VA KET QUA
4.1. Xac dinh cAu tric héa hoc ciia cac hop chit phan lap tir chiing
Actinoalloteichus cyanogriseus G631
Tir cac cin chiét cua moi truong 18n nudi ciy nhan sinh khéi luong 16n cua
chung xa khuan Actinoalloteichus cyanogriseus G631, 8 hop chit da dugc phan lap.
CAu trdc cua cac hop chat dugc xac dinh bang cac phuong phap phé MS, CD, 1D-
NMR va 2D-MNR, cu thé nhu sau:

4.1.1. Hop chit isocyanogramide (G631-1) (hop chit méi)

Hop chat G631-1 dugc phan lap tir can chiét ethyl acetate c6 dang dau mau
vang, do quay cuc riéng [a]2° = -59,3 (c 0,2; CH2Cl,). Pho khéi phan giai cao HR-
ESI-MS cho pic ion gia phan tir & m/z [M+Na]* 438,1436 (tinh toan ly thuyét cho
cong thuc [CasH21NsNaO4]* 438,1424), d6 bat bo hoa bang 16 (Hinh 4.16). Két hop
v6i phé BC-NMR, HSQC cho phép xéc dinh CTPT cua hop chét 1a CaaH21N3Os.

10 4 |+ Scan (1t 0.977 min) THHC_GR631F532A21.d

5.5 433.1870

5 438.1436
45/

4,

35/

3,
2.5

2,

1.5

14

416.1609

0.51 ‘

0,‘\““‘\\\ L‘\“\h“ ““ \‘HH“\\‘\\\\‘MM“‘ “‘\\‘h“\“”“n\\\‘\‘\\

405 410 415 420 425 430 435 440 445 450

Counts vs. Mass-to-Charge (m/z)

Hinh 4.16: Pho HR-ESI-MS cua hop chit G631-1
Phé 'H-NMR cua G631-1 cho tin hiéu cua 5 proton vong thom & du 7,28 (1H,
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d, J=7,2Hz, H-6); 7,32 (2H, d, J = 7,2 Hz, H-4/H-8) va 7,37 (2H, t, J = 7,2 Hz, H-
5/H-7"), cho phép xac dinh su ¢d mit cua 1 vong thom thé & 1 vi tri, 4 proton vong
thom & ok 6,93 (1H, d, J = 7,8 Hz, H-6 ); 7,11 (1H, dd, J = 7,2; 7,8 Hz, H-4); 7,14
(1H,d, J=7,8 Hz, H-3) va 7,40 (1H, dd, J = 7,2; 7,8 Hz, H-5), cho phép x4c dinh su
c6 mit cia mot vong thom thé 1,2. Ngoai ra, trén phd *H-NMR con ¢ tin hiéu caa 2
proton olefinic cia mot lién két d6i ¢6 cu hinh cis ¢ Jn 5,86 (1H, d, J = 9,6 Hz, H-
1); 6,65 (1H, d, J = 9,6 Hz, H-2); 1 proton olefinic dudi dang singlet ¢ on 5,84 (1H,
s, H-16) va 3 nhém methyl ¢ 0w 1,95 (3H, s, H-17); 3,27 (3H, s, H-18); 3,31 (3H, s,
H-19).

-
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Hinh 4.17: Phé *H-NMR cua hop chat G631-1
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GR631F532A21-CDC13-C13CPD&DEPT

DEPTS0

T T T T T T T T T T T T T T T T T T T
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Hinh 4.18: Pho DEPT cua hop chat G631-1
Phan tich phd 3C-NMR, DEPT va HSQC cua hop chat G631-1 cho thiy tin

hiéu cong huong caa 24 nguyén tu carbon trong d6 ¢6 1 nhom methyl & oc 23,8 (C-
17), 1 nhém N-CHs & dc 27,1 (C-18), 1 nhém O-CHs & dc 50,2 (C-19); 12 nhém
methine & oc 106,4 (C-16); 109,2 (C-6); 115,9 (C-1'); 123,5 (C-4); 124,3 (C-3); 128,3
(C-6); 128,4 (C-4.,8); 128,5 (C-5,7); 130,3 (C-5); 130,8 (C-2); 06 carbon khong
lien két tryc tiép véi hydro ¢ dc 70,2 (C-1); 98,6 (C-12); 124,4 (C-2); 135,0 (C-3);
140,2 (C-15); 144,9 (C-7) va 03 carbon carbonyl ¢ éc 154,3 (C-14); 167,5 (C-10);
170,0 (C-9). Dya trén d¢ dich chuyén héa hoc cua C-14 (dc 154,3), C-10 (dc 167,5)
va C-9 (d¢ 170,0) goi y chiing la cdc nhém carbonyl amide. Phan tich di liéu *H va
3C-NMR cua hop chit G631-1 goi y dén céc tin hiéu cua khung spirocyclic
pyrrolo[1,2-c]imidazole di dwgc phan lap tir cing loai xa khuan Actinoalloteichus
cyanogriseus [60]. Diéu nay duoc khing dinh théng qua viéc phan tich chi tiét trén
phd cong huang tir hat nhan hai chiéu. Trén pho 'H-'H COSY xuat hién 3 hé tuong
tac spin-spin, bao gém: i) H-3 (dn 7,14)/ H-4 (6u 7,11)/ H-5 (6w 7,40)/ H-6 (51 6,93)
(trong tac cua hé vong thom thé 1,2); ii) H-4 (on 7,32)/H-5 (o 7,37)/H-6 (Sn
7,28)IH-7" (on 7,37)/H-8 (on 7,32) (tuwong tac cua hé vong phenyl); iii) H-1" (dn
5,86)/H-2" (Jn 6,65) (twong tac cua ndi doi olefinic).
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Hinh 4.19: Ph6 HSQC cua hop chat G631-1

Phan tich phd HMBC cho thiy céac tuong tic xa giita proton H-16 (on 5,84)
V6i C-1 (0c 70,2)/C-2 (5 124,4)/C-10 (dc 167,5)/C-14 (5c 154,3)/C-15 (5c 140,2);
tuong tac gitra proton H-18 (du 3,27) véi C-7 (dc 144,9)/C-9 (dc 170,0) cho thay su
hién dién vong spriro & vi tri C-1 va cac nhém carbonyl  C-9, C-10. Vong thom thé
1,2 ortho ¢ vi tri C-2/C-7 dugc xac dinh qua cac twong tac HMBC gitra H-3 (0w 7,14)
V6i C-1 (5c 70,2)/C-2 (5c 124,4)/C-7 (5c 144,9); twong téc giita H-6 (Sn 6,93) v&i C-
2 (0c 124,4)IC-7 (dc 144,9). Piéu nay ciing dugc khang dinh bang cic tuong tac *H-
H trén phé COSY gitta H-3/H-4/H-5/H-6. Tuong tu, sy ¢6 mit cua nhom phenyl
ethenyl cling duoc khang dinh bang cac twong tac trén phé HMBC gitra H-2' (6w 6,65)
Véi C-1' (dc 115,9)/C-3 (5c 135,0)/C-4 (8) (5c 128,4) va tuong tac trén phd COSY
gitra H-4/H-5/H-6/H-7/H-8 va H-1/H-2'.

Thdng qua cac phan tich phé trén, cé thé du doan dugc cau trdc cia hop chat
G631-1 nhu Hinh 4.20, ciu tric nay twong ty nhu hop chat cyanoramide [60], tuy
nhién, hop chit G631-1 c6 cau hinh néi dbi dang cis & vi tri C-1' va C-2' khac véi
dang trans trong cau trdc hop chat cyanoramide. Thém vao d6, hang sb twong tac cta
H-1' (0n 5,86) va H-2" (dn 6,65) co gia tri 12 J = 9,6 Hz va twong tac trén phd NOESY

OO0SH-£TOAD-IZYZESATEIHD
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gitra H-1" va H-2" cho phép xéac dinh cau hinh lién két doi giita C-1"va C-2 14 Z [77].

Hinh 4.20: Mot s tuong tac phd COSY, HMBC, NOESY cuia hop chat G631-1
Vi tri nguyén tir N-13 thudc khung tetrahydroimidazole dugc xac dinh bang
twrong tac HMBC gitta H-1" (0w 5,86) voi C-12 (dc 98,6)/C-14 (dc 154,3). Nhom
methyl va nhdm methoxy & vi tri C-12 ciing dugc xac dinh bang cac tuong tac giita
H-17 (8w 1,95) va H-19 (8x 3,31) véi C-12 (8¢ 98,6) trén phd HMBC.
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Hinh 4.22: Phd CD thuc nghiém (trai) ctia hop chat G631-1 va phd CD tham khao

cuia hop chat cyanogramide [60]
Bang 4.4 : Dit liéu ph6 'H va 1*C-NMR cua hop chit G631-1

C [ o6c* (ppm) | DEPT | 612 db boi (J, Hz)

1 70,2 C -

2 124.4 C -

3 124,3 CH 7,14 d (7,8)

4 123,5 CH 7,11dd (7,2; 7,8)

5 130,3 CH 7,40 dd (7,2; 7,8)

6 109,2 CH 6,93 d (7,8)

7 144.9 C -

9 170,0 C -

10 167,5 C -

12 98,6 C -

14 154,3 C -

15 140,2 C -

16 106,4 CH 5,84 s

17 23,8 CHa 1,955

18 27,1 CHa 3,27 s

19 50,2 CHa 3,31s

U 115,9 CH 5,86 d (9,6)

3 130,8 CH 6,65 d (9,6)

3 135,0 C -
4,8 | 1284 2CH 7.32d(7,2)
5,7 | 1285 2CH 7371(7,2)

6 128,3 CH 7.281(7,2)

3CDCI3"150 MHz 600 MHz
Hop chat G631-1 c6 2 trung tdm bét dbi & C-1 va C-12. Cau hinh tuyét ddi
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cua hop chat nay duoc xac dinh bang cach so sanh phé ECD thuc nghiém véi phd
ECD cua hop chat cyanogramide, hop chat G631-1 c6 hiéu wng Cotton (-) & 221, 259
va 309 nm; hiéu tng Cotton (+) tai 238 va 278 nm (hinh 4.22), twong ty nhu hop chit
cyanogramide trong tai liéu tham khao [60]. Diéu d6 cho thiy rang ciu hinh tuyét ddi
cua hai trung tam 1ap thé tai C-1 va C-12 lan luot 12 R va S. Nhu vay, cau tric cua
hop chit G631-1 cd dang spirocyclic pirrolo[1,2-c]imidazole, day 1a mot chit méi,
duoc dat tén la isocyanogramide.

4.1.2. Hop chit cyanogramide (G631-2)

Hop chat G631-2 duoc phan lap dudi dang chat dau mau vang. Gidng véi hop
chat G631-1, trén phd proton cua hop chat G631-2 ciing xuat hién tin hiéu cua 3
nhém methyl ¢ on 2,10 (3H, s); 3,27(3H, s) va 3,36 (3H, s); cac tin hiéu cua vong
thom thé mot vi tri tai on 7,42 (2H, d, J = 7,5 Hz, H-4, 8); 7,35 (2H, t, J = 7,5 Hz, H-
5,7); 7,27 (1H,t,J =7,5 Hz, H-6); m6t vong thom thé 1,2 & on 6,93 (AH,d,J=75
Hz, H-6); 7,10 (1H, m, H-3); 7,11 (1H, m, H-4); 7,40 (1H, dd, J = 7,5; 7,5 Hz, H-5);
su khéc biét so vai hop chat G631-1 Ia tin hiéu cua 2 proton olefinic c6 cau hinh trans
& on 7,22 (1H, d, J = 15,0 Hz, H-1"); 6,96 (1H, d, J = 15,0 Hz, H-2) dua vao hang s
tuong tac 16n (J = 15,0 Hz) so vai cau hinh cis (J = 9,6 Hz) & chat G631-1.

85 8.0 7.5 7.0 6.5 6.0 55 5.0 45 4.0 35 3.0 2.5 ppm
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i) ek e e o et -
eile loi =il e = lelen
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Hinh 4.23: Pho *H-NMR cua hop chat G631-2

Trén pho *C-NMR, DEPT va HSQC cua hop chat G631-2 thay tin hiéu cua
24 carbon trong d6 c6 2 nhom methyl ¢ ¢ 23,0 (C-17); 27,2 (C-18) va mot nhom
methoxy & dc 50,4 (C-19), 12 nhém methine sp? & dc 106,4 (C-16); 109,2 (C-6); 118,5
(C-1); 118,7 (C-27); 123,5 (C-4); 124,3 (C-3); 126,1 (C-4’, C-8); 127,8 (C-6");
128,8 (C-5’, C-7); 130,3 (C-5); 06 carbon khong lién két vai hydro & d¢c 70,1 (C-1);
99,1 (C-12); 124,4 (C-2); 135,5 (C-3"); 139,3 (C-15) va 144,9 (C-7) cung 3 nhom
carbonyl & dc 169,8 (C-9); 167,4 (C-10) va 154,6 (C-14).

GR631E532A1~-CDCl13-Cl13CPD&DEPT

DEPT90
T T T T T T T T T T T T T T T T T T T T
210 200 180 180 170 160 150 140 130 120 110 100 80 8o 70 &0 50 10 30 20
DEPT135
e ‘ | || i ‘ ‘ ‘ ‘
cCHZ
T T T r T T r T T T r T T T T T T r T T
210 200 1%0 180 170 160 150 140 1 120 110 100 80 a0 70 &0 s0 a0 30 20
C13CPD
I ” ‘ | ‘ ‘

T T T T T T T T T T T T T T T T T T T T
210 =200 10 180 170 160 150 140 130 120 110 100 90 80 70 60 s0 40 30 zo

Hinh 4.24: Phé DEPT cua hop chat G631-2
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Phan tich pho H-'H COSY cua hop chat G631-2 xuét hién 3 hé tuong tac
spin-spin twong tw nhu hop chit G631-1, bao gém: tuwong tac cua hé vong thom thé
1,2 [H-3 (6n 7,10)/H-4 (6w 7,11)/H-5 (0w 7,40)/H-6 (on 6,93)], tuong tac cua CAc
proton vong phenyl [H-4' (6w 7,50)/H-5' (6w 7,35)/H-6" (0w 7,27)/H-7' (6w 7,35)/H-8’
(on 7,50) va twong tac cua ndi ddi olefinic [H-1' (Su 7,22)/H-2' (51 6,96)]. Trén phd
HMBC cho thiy cac tuong tac xa giita proton H-16 (du 5,90) véi C-1 (dc 70,1)/C-2
(oc 124,4)/C-10 (oc 167,4)/C-14 (oc 154,6)/C-15 (oc 139,3); twong tac gitra proton
H-18 (6w 3,27) Véi C-7 (5c 144,9)/C-9 (5¢c 170,0) cho thay su hién dién vong spriro &
vi tri C-1 va cac nhom carbonyl ¢ C-9, C-10. Vong thom thé 1,2 ortho & vi tri C-2/C-
7 dugc xac dinh qua cac twong tac HMBC gitra H-3 (Jn 7,10) véi C-1 (oc 70,1)/C-2
(oc 124,4)IC-7 (oc 144,9); tuong tac gitra H-6 (on 6,93) véi C-2 (dc 124,4)/C-7 (oc
144,9). Piéu nay ciing dugc khang dinh bang cac twong tac 'H-H trén phé COSY
gitra H-3/H-4/H-5/H-6. Tuong tu, Sy O mat cua nhom phenyl ethenyl cling duoc
khiang dinh bing cac twong tac trén phd HMBC gitra H-2' (Su 6,65) véi C-1" (dc
115,9)/C-3" (dc 135,0)/C-4 (8) (dc 128,4) va tuong tac trén phd COSY giira H-4/H-
5/H-6/H-7/H-8 va H-1/H-2.

T T T T T T T T T
8.0 F55 0 65 6P 5iE 500 475 40 35 30 2.5 250 ppm

Hinh 4.25: Ph6 COSY cua hop chat G631-2
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Cac dir liéu phd 1D, 2D-NMR cua hop chat G631-2 c6 ciu tric trrong ty nhu
hop chat G631-1, dong thai phi hop véi hop chat cyanogramide [60] day 1a mot
alkaloid c6 khung spirocyclic pyrrolo[1,2-c]Jimidazole va da dugc phan lap tir chung
xa khuan Actinoalloteichus cyanogriseus WH1-2216-6. Hop chat cyanogramide
dugc dé cap trong tai liéu tham khao cé hoat tinh yéu lén cac dong té bao K562, MCF-
7, KB cuing c4c dong té bao MDR cua ching bao gom (K562/A02, MCF-7/Adr va
KB/VCR) c¢6 kha ning ngin chin su khang thuéc do adriamycin (Adr) cua cac dong
K562/A02 va MCF-7/Adr va kha ning khang vincristine (VCR) cua té bao KB/VCR
[60].
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Hinh 4.26: Pho HMBC cua hop chat G631-2

m— COSY
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Hinh 4.27: M6t s tuong tac COSY, HMBC cua hop chit G631-2
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Bang 4.5: Dt liéu phd 'H va 13C-NMR cua hop chat G631-2 va hop chit tham khao

C G631-2 Cyanogramide
5c®? | DEPT | 6v®€ dd boi (J, Hz) scPhd
1 70,1 C - 69,8
2 1244 C - 124,6
3 1242 | CH 7,10d (7,5) 1245
4 |11235| CH 7,11* 123,1
5 [1303]| CH 7,40dd (7,5; 7,5) 130,1
6 [1092| CH 6,93d (7,5) 109,6
7 1449 C - 144.8
9 [1698 C - 169,5
10 | 1674 C - 167,4
12 | 99,1 C - 98,7
14 | 154,6 C - 154,6
15 | 139,3 C - 138,6
16 | 1064 | CH 590s 107,2
17 | 23,0 | CHs 2,10s 21,8
18 | 27,2 | CHs 3,27s 26,9
19 | 50,4 | CHs 3,36 s 49,4
1 | 1185 | CH 7,22 d (15,0) 118,9
2 11187 CH 6,96 d (15,0) 118,0
3 [ 1355 C - 135,5
4,8 |126,1 | 2CH 7,42d (7,5) 126,1
5,7 11288 | 2CH 7,351 (7,5) 128,8
6 | 1278 | CH 7,27t (7,5) 127,6

3CDCl3 *150 MHz °600 MHz 9125 MHz ®DMSO [60], *tin hiéu chong chdp
4.1.3. Hop chat marinacarboline F (G631-3)

Hop chat G631-3 duoc phan lap dudi dang chat vo dinh hinh mau vang nhat.
Phé khéi ESI-MS cua G631-3 cho pic ion gia phan tir tai m/z 386,1 [M+H]*. Trén
phd 'H-NMR cua G631-3 xuét hién tin hiéu cua cac proton gan giéng nhu & hop chat
G631-2, @6 1a s c6 mat cua 01 vong benzyl ¢ on 7,27 (1H, t, J = 7,2 Hz, H-20); 7,37
(2H, m, H-19, H-21); 7,48 (2H, d, J = 7,2 Hz, H-18, H-22): 01 vong thom thé 1,2 &
o1 7,35 (LH, m, H-4): 7,56 (1H, dt, J = 1,2; 7,2 Hz, H-3); 7,65 (1H, d, J = 8,4 Hz, H-
2): 8,26 (1H, d, J = 7,8 Hz, H-5), 2 proton olefine cd cau hinh trans & 51 6,99 (1H, d,
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J = 15,0 Hz; H-15); 7,37 (1H, d, J = 15,0 Hz; H-16); 01 nhdm methoxy ¢ o 3,13
(3H, s, H-23), va 01 nhém methyl & 2,41 (3H, s, H-14). Trén phd *H-NMR cua hop
chat G631-3 thay thiéu di 1 nhém methyl va c6 sy thay doi dang ké vé do chuyén
dich hda hoc cua proton singlet o 5,90 (1H, s, H-16) trén phd *H-NMR cua chat
G631-2 dich chuyén thanh 6w 7,80 (1H, s, H-11) ¢ hop chat G631-3.
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Hinh 4.28: Phé 'H-NMR cua hop chat G631-3



Phd 13C-NMR va DEPT cua hop chat G631-3 xuat hién tin hiéu cua 23 carbon
trong d6 c6 mot nhom methyl & dc 22,3, mot nhdm methoxy dc 50,0; 12 nhdm methine
va 7 carbon khdng lién két voi hydro cung 2 nhém carbonyl amide & dc 157,1 va
152,4. Dua vao cac dit liéu phd MS, 1D-NMR két hop so sanh sb liéu phd véi tai liu
tham khao xac dinh dugc G631-3 la chat marinacarboline F, day 14 hop chét alkaloid
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c6 khung indole-pyridone-imidazole tetracyclic hiém gip trong tu nhién [61].

Bang 4.6: Dit liéu phd 'H va 1*C-NMR cua hop chat G631-3

C (G631-3 Marinacarboline F
oc*® | DEPT Oon*°¢ d6 boi(J, Hz) oc
1 | 139,7 C - 139,5
2 | 1128 CH 7,65d (8,4) 112,8
3 | 127,6 CH 7,56 dt (1,2; 7,2) 127,0
4 | 1215 CH 7,35 m 120,7
5 | 121,7 CH 8,04d (7,8) 121,6
6 | 1229 C - 122,4
7 | 1242 C - 122,7
8 | 130,7 C - 130,5
9 | 1524 C - 151,5
10 | 126,8 C - 126,1
11 | 100,9 CH 7,80 s 100,2
12 | 157,1 C - 157,6
13 | 102,6 C - 101,9
14 | 22,3 CHs 2,415 21,4
15 | 118,3 CH 6,99 d (15,0) 118,6
16 | 117,5 CH 7,37 d (15,0) 116,8
17 | 135,8 C - 135,7
18 | 126,1 CH 7,48 d (7,2) 125,8
19 | 128,8 CH 7,37 m 128,6
20 | 1279 CH 7,271 (7,2) 127,1
21 | 128,9 CH 7,37 m 128,6
22 | 126,1 CH 7,48 d (7,2) 125,8
23 | 50,0 | OCHs 3,135 49,1

3CDCl3 *150 MHz 600 MHz *"DMSO [61]
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‘H;‘(] 150 140 1 I31!) 120 110 1dO 90 80 70 60 50 4.0 30 ppm
Hinh 4.29: Ph6 3C-NMR cua hop chat G631-3
4.1.4. Hop chat marinacarboline H (G631-4)

Hop chat G631-4 dugc phan lap dudi dang chat vo dinh hinh mau vang nhat.
Pho khdi ESI-MS cua G631-4 xuat hién pic ion gia phan tir tai m/z 386,1 [M+H]".
Phd 3C-NMR va DEPT cua hop chat G631-4 xuét hién tin hiéu caa 23 carbon trong
d6 c¢6 1 nhém methyl & ¢ 22,3; 1 nhdm methoxy & dc 50,0; 12 nhdm methine sp? va
7 carbon khong lién két véi hydro cting 2 nhém carbonyl amide & dc 157,1 va 152,4.
Phé 1D-NMR cua chit G631-4 tuong tir S0 véi chat G631-3 ngoai trir tin hiéu cua 2
proton olefine ¢ cau hinh cis trén pho cua chat G631-4 [6 61 5,95 (1H, d, J = 9,6 Hz,
H-15)/6c 115,8 (C-15); 6,69 (1H, d, J = 9,6 Hz, H-16)/dc 130,5 (C-16)] con trén pho
cuia G631-3 ¢6 cau hinh trans ¢ [0k 6,99 (1H, d, J = 15,0 Hz, H-15)/6c 118,3 (C-15);
7,37 (1H, d, J = 15,0 Hz, H-16)/6c 117,5 (C-16)]. Dua vao cac sb liéu pho 1D-NMR
phan tich & trén két hop so sanh véi s6 liéu pho cua chat da cong bd, hop chit G631-

4 dugc xac dinh la marinacarboline H [61] (Bang 4.7).
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Bang 4.7: Dit liéu pho 'H va 13C-NMR cua hop chat G631-4

C G631-4 Marinacarboline H
5c*® | DEPT | 6n®¢ d0 boi (J, Hz) ocPa#
1 [1395 |C - 139,8
2 (1128 |CH 7,64 d (7,2) 113,1
3 1279 |CH 7,54 dt (1,2;7,2) 127,0
4 11215 |CH 7,30 m 120,7
5 |121,7 |CH 7,98d (7,8) 121,7
6 |1211 |C - 122,5
7 (1231 |C - 122,7
8 11308 |C - 130,7
9 1531 |C - 152,0
10 | 1274 | C - 126,8
11 |100,8 | CH 7,725 100,2
12 | 1576 |C - 157,8
13 |102,1 |C - 101,3
14 223 |CHs |2,34s 22,5
15 | 1158 | CH 5,95d (9,6) 116,2
16 |130,5 | CH 6,69 d (9,6) 128,9
17 11351 | C - 135,2
18 |128,5 | CH 7,23-7,35 m 128,6
19 |128,4 | CH 128,2
20 (127,3 |CH 127,8
21 (1284 | CH 128,2
22 |126,1 | CH 125,6
23 |50,0 |CHs |3,05s 49,0

220 200

180

160 140 120 100 80

Hinh 4.31: Phé *C-NMR ciia hop chat G631-4

150 MHz 600 MHz "DMSO

60 40 20 0 ppn
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4.1.5. Hop chat caerulomycinonitril (G631-5)

Hop chat G631-5 dugc phan lap dudi dang chat rin mau vang véi cong thic
phan tir C12HsN30 dugce xac dinh bang phd khéi lugng phan giai cao HR-ESI-MS Vi
pic ion phan t tai m/z 212,0820 [M+H]*. Ph6 3C-NMR va DEPT cua hop chat G631-
5 xuat hién tin hiéu cua 12 carbon trong d6 c6 1 nhém methoxy, 6 nhém methine sp?
va 5 carbon khéng lién két véi hydro. Trén pho H-NMR cua G631-5 xuat hién tin
hiéu 4 proton dic trung cho su ¢6 mat cia vong piridine thé mot vi tri & on 7,35 (1H,
ddd, J =5,0; 7,5; 1,5 Hz, H-5); 7,85 (1H, td, J = 2,0; 8,0 Hz, H-4); 8,45 (1H, d, J =
8,0 Hz, H-3); 8,67 (1H, d, J = 5,0 Hz, H-6") va 2 tin hiéu proton twong tac meta & oH
7,25 (1H, d, J = 2,5 Hz, H-5) va 8,20 (1H, d, J = 2,5 Hz, H-3), ngoai ra con ca tin
hiéu singlet cia mot nhom methoxy & on 4,00 (s, OCHs).
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Hinh 4.32: Pho COSY cua hop chit G631-5
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Trén pho *H-'H COSY cuia hop chat G631-5 xuét hién mot hé twong tac spin-
spin cua vong pyridine thé mot vi tri gitta H3 (0w 8,45)/H4" (6w 7,85)/H5" (SH
7,35)/H6’ (o1 8,67). Trén phd HMBC thay c6 tuong tac giita H-3' (dn 8,45) véi C-2
(0c 159,5) va H-3 (dn 8,20) voi C-2 (5c 154,0) xac dinh dwoc cau truc khung bi-
piridine ctia hop chat G631-5. Thém vao d6, trén phd HMBC con ¢ tuong tac cua
proton cia nhdm methoxy & 014,00 véi C-4 (oc 167,0) xac dinh duoc vi tri cia nhom
methoxy & vi tri C-4. Két hop cac phuong phap pho HR-MS, 1D, 2D-NMR va so
sanh vai tai liéu tham khao [56] hop chat G631-5 duoc xac dinh 1a mét bipiridine c6

tén goi caerulomycinonitril.

= COSY

~~ NXHMBC

Hinh 4.33: Mot s tuong tac COSY, HMBC cua hop chat G631-5
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Hinh 4.34: Ph6 HMBC cua hop chat G631-5
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Bang 4.8: Dit liéu phd 'H va 13C-NMR cua hop chat G631-5

C G631-5
5P DEPT | 61*°dd boi (J, Hz)

2 159,5 C -

3 108,6 CH 8,20 d (2,5)

4 167,0 C -

5 116,2 CH 7,25d (2,5)

6 134,1 C -

7 1174 C -

8 56,0 CHs 4,00 s

2 154,0 C -

3 121,8 CH 8,45 d (8,0)

& 137,2 CH 7,85 td (2,0; 8,0)

5 124.8 CH | 7,35ddd (5,0;7,5; 1,5)

6 149,1 CH 8,67 d (5)

3CDCl3 150 MHz °600 MHz
4.1.6. Hop chat caerulomycinamide (G631-6)

Hop chat G631-6 duoc phan lap dudi dang chat ran, mau vang. Pho khéi ESI-
MS cua G631-6 xuat hién pic ion gia phan tir & m/z 230 [M+H]*. Trén phd 3C-NMR
va DEPT thay xuat hién tin hiéu cua 12 carbon trong d6 c6 1 nhom methoxy & dc
55,8, sau nhom methine sp?, 4 carbon khdng lién két vai hydro va mot nhém carbonyl
amide ¢ dc 168,1 (Bang 4.9). Pho 'H-NMR cua G631-6 twong tu So vai pho cua chat
G631-5 trong d6 c6 tin hiéu cia cia 1 hé vong piridine thé mono & on 7,35 (1H, dd,
J=48; 7,8 Hz, H-5); 7,83 (1H, t, J = 7,8 Hz, H-4); 8,38 (1H, d, J = 8,4 Hz, H-3);
8,69 (1H, d, J = 4,2 Hz, H-6) va 2 proton tuong tac meta ¢ on 7,78 (1H, d, J =2,4
Hz, H-5); 8,12 (1H, d, J = 2,4 Hz, H-3).

Trén phé COSY xuat hién tin hiéu hé twong tac spin-spin gitta H-3" (Ju
8,38)/H-4" (ou 7,83)/H-5 (0n 7,35)/H-6" (dn 8,69). Ngoai ra trén pho HMBC thiy
twong tac cua proton H-3 (on 8,12) véi C-4 (Sc 166,7)/C-2 (c 155,1); tuong tac gitra
H-3 (0n 8,38) Vi C-2 (5¢c 156,8)/C-5 (dc 124,2) cho thay cau tric cia G631-6 ciing
cd mét hé vong bipyridine gidng véi G631-5. Tuong tac gitta H-5 (on 7,78) voi C-7
(dc 168,1)/C-3 (dc 109,5) chung to nhom amide lién két véi C-6. Tuong ty nhém



75

methoxy gan & vi tri C-4 dua vao twong tic ctia proton cua nhdm methoxy (du 4,0)
v6i C-4 (dc 166,7). Hop chat G631-6 l1a mot alkaloid c6 khung bi-piridine dugc xac

dinh 1a caerulomycinamide dua va céc s liéu phdé MS, 1D-NMR, 2D-NMR va so

sanh sé liéu phd véi tai liéu da cong bé [56].

- LI

A 4 JL__

i > S

Hinh 4.35: Pho COSY cua hop chat G631-6

6.0 5.5 5.0 4.5 4

.0

Ppm

Bang 4.9: Dt liéu pho 'H va 1*C-NMR cua hop chat G631-6

C G631-6
oc*® [ DEPT [ 612 d6 boi (J, Hz)

2 |1568| C -

3 | 1095 | CH 8,12 d (2,4 Hz)

4 |166,7] C -

5 |1089| CH 7,78 d (2,4)

6 |1509| C -

7 |1681] C -

8 | 558 | CHs 40

2 [1551| C -

3 [ 121,1] CH 8,38 d (8,4)

4 1369 | CH 7,831(7.,8)

5 [1242] CH | 7,35dd(4,8;7.8)

6 |1493| CH 8,69 d (4,2)

3CDCI3"125 MHz 600 MHz
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Hinh 4.36: Pho HSQC cuia hop chit G631-6

= COSY

7~ N\ HMBC

Hinh 4.37: Mot s tuong tac COSY, HMBC cuia hop chat G631-6
4.1.7. Hop chat 5'-deoxyuridine (G631-7)

JEWH-ETOAD-CELATEIYD
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Hop chat G631-7 dugc phan 1ap dudi dang chat ran mau nau. Do quay cuc
riéng [a]3° = +8,9° (¢ 0,1; CHCls). Biém noéng chay 185°-186°C. Pho khbi ESI-MS
cho pic ion gia phan tir & m/z 229,1 [M+H]".

Bang 4.10: Dix liéu pho *H va C-NMR cua hop chat G631-7

C G631-7
5P DEPT | o6n?C d0 boi (J, Hz)

2 167,3 C -

4 166,2 C -

5 1425 CH 7,61d (8,4)

6 102,9 CH 5,74 d (8,4)

1' 92,0 CH 5,79d (4,2)

2' 75,3 CH 4,18 dd (4,2; 5,4)
3' 80,9 CH 3,80t (5,4)

4 76,1 CH 4,021 (6,5)

5' 18,7 CHs 1,40 d (6,0)
NH

3CD30D 150 MHz 9600 MHz

Trén ph6 *H-NMR va 3C NRM cua chat G631-7 c6 tin hiéu dic trung ctia mot
khung uridine tai o 7,61 (1H, d, J = 8,4 Hz; H-5); 5,74 (1H, d, J = 8,4 Hz; H-6)/ 2
carbon nhdm methine sp? tai c 142,5 (C-5); 102,9 (C-6); 2 nhém carbonyl ¢ 6c 167,3
(C-2); 166,2 (C-4), cung vdi mot phan tir duwong ribofuranose [mot nhom methyl tai
on 1,40 (1H, d, J = 6,0 Hz, H-5'), va c4c proton cta dudng & on 4,18 (1H, dd, J = 4,2;
5,4 Hz, H-2"); 3,80 (1H, t, J = 5,4 Hz, H-3); 4,02 (1H, t, J = 6,5 Hz, H-4"); 5,79 (1H,
d, J = 4,2 Hz, H-1")]. Dua vao pho HSQC xac dinh dugc cac nhém methyl va methine
cua duong ¢ oc 18,7 (H-5'); 75,3 (C-2"); 80,9 (C-3"); 76,1 (C-4'); 92,0 (C-1'). Tuong
tac gitta H-1' (Ju 5,79) voi C-6 (dc 102,9) va C-2 (dc 167,3) trén pho HMBC cho
phép xac dinh duong ribose gan véi khung uridine tai vi tri 1-N. Két hop cac dir liéu
phd trén va so sanh vai tai liéu tham khao [78] xac dinh duogc ciu tric ciia chat G631-

7 la 5'-deoxyuridine.

OH OH HMBC ~

Hinh 4.38: M6t s6 tuong tac HMBC cua hop chit G631-7
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4.1.8. Hop chat uracil (G631-8)
O

4
5

o
Ko

Hop chit G631-8 duoc phan lap du6i dang chat rin mau tring, dnc. 320-
323°C. Trén ph6 H-NMR xuét hién tin hiéu cua 2 proton methine olefinic & o 7,38
(1H, d, J = 7,5 Hz; H-6); 5,45 (1H, d, J = 7,5 Hz; H-5). Trén phd 3C-NMR va DEPT
cua G631-8 cho tin hi€u cua 2 carbon nhém methine olefin tai dc 142,2 (C-6); 100,3
(C-5) va 2 carbon bac 4 & dc 164,4 (C-4); 151,6 (C-2). Tur cac dir liéu phd NMR

g
6 N
H

(Bang 4.11) va so sanh voéi dit liéu pho cua uracil cho phép xac dinh chat G631-8 1a
uracil [79].
Bang 4.11: Dit liéu phd *H va 1*C-NMR cua hop chiat G631-8

C (G631-8 Uracil

on*P do boi (J, Hz) oct ouP* @0 boi (J, Hz) ocde#
2 - 151,6 - 151,5
4 - 164,5 - 164.,4
5 5,45d (7,5) 100,3 5,44 d (7,6) 100,2
6 7,38d (7,5) 142,3 7,38 d (7,6) 142,2

aDMSO-d6 500 MHz 9125 MHz, &+ 8c” ciia chat tham khdo [79]

Nhu vay, tir can chiét sinh khéi cua chung xa khuan Actinoalloteichus
cyanogriseus G631, da phan lap va xac dinh cdu trdc cau 8 hop chat, gém
isocyanogramide (G631-1) (chat mai), cyanogramide (G631-2), marinacarboline F
(G631-3), marinacarboline H (G631-4), caerulomycinonitril (G631-5),
caerulomycinamide (G631-6), 5'-deoxyuridine (G631-7), uracil (G631-8).
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4.2. Xac dinh cau tric héa hoc ciia cac hop chat phan lap tir chiing Streptomyces
sp. G666
4.2.1. Hop chit streptomine A (G666-1) (chat méi)

Hop chat G666-1 duoc phan 1ap ¢ dang chat ran hinh kim mau tring, 4o quay
cuc riéng [a]26 = -38,2 (c 0,6; CHCIs). Trén phé khéi lugng phan gidi cao HR-ESI-
MS cua hop chat G661-1 cho pic ion gia phan ti tai m/z 372,2026 [M+H]* (tinh toan
ly thuyét cho cong thirc [C1sH30NO7]* c6 m/z 372,2022), két hop vai dit lidu pho 13C-
NMR, HSQC xéac dinh dugc cong thuc cua G666-1 13 C1sH2oNO7, do bat bao hoa
bang 5. Trén pho IR cho thay dinh hap thu cia nhdm hydroxyl va carbonyl & 3429

cm? va 1649 cm™ twong rng.

10 6 |* Soan (t: 1.6437 min) THHC_GEEEF3D_FOS.d

1.8
1.74 372.2026
1.6
1.5
14
13
1.2
114
‘] 4
0.9
0.8
0.7
nG
05
0.4
0.3
0.2

011 2421021 284.1134 3901917 3941641
L . . i - | W 02 472.2651

240 250 260 270 280 EBD 300 310 320 330 340 350 360 370 380 390 400 410 420 430 440 450 480 470 480
Counts ws. Mass-to-Charge (m/z)

Hinh 4.39: Phé HR-ESI-MS cua hop chit G666-1

nz21a18
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Hinh 4.40: 'H-NMR cua hop chit G666-1
Phé 'H-NMR cua hop chat G666-1 cho thay tin hiéu ctia nim nhém methine lai
hda sp® & o 4,32 (1H, dd, J = 2,0; 9,5 Hz, H-3); 3,90 (1H, ddd, J = 2,0; 7,5; 9,5 Hz,
H-4); 4,07 (1H, dd, J = 2,0; 2,5 Hz, H-5); 5,65 (1H, d, J = 3,0 Hz, H-6); 3,35 (1H,
quint, J = 6,0 Hz, H-10); mot proton olefinic ¢ on 7,11 (1H, d, J = 2,0 Hz, H-2); mét
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tin hiéu proton doublet & o1 6,18 (1H, d, J = 7,5 Hz, NH); tin hiéu singlet cua hai
nhom methyl ¢ on 2,04 (6H, s, CHs-16, CH3-18), tin hiéu triplet cua ba nhom methyl
& 010,89 (3H, t, J = 7,5 Hz, CHs-12); 0,94 (3H, t, J = 7,5 Hz, CHs-14); 1,27 (3H, t, J
= 7,0 Hz, CH3-9). Ba nhdm methylene & o1 1,52 (2H, m, CHz-11); 1,55 (2H, m, CHo-
13); 4,18 (1H, m, Ha-8) va 4,25 (1H, m, Hb-8) ciing duwoc quan sat thay trén pho 1H-
NMR.

G666F3D1-CDC13-C13CPD&DEPT

‘. A ‘l‘ e ‘ |

210 200 1%0 180 170 160 150 140 130 120 110 100 90 g0 70 &0 50 40 30 20 10 FPm

DEPT135
‘ { lH ” “

210 200 180 180 170 160 150 140 130 12ﬂ !10 lOD 90

DEPT90

60 50 40 30 20 10 ppm

C13CPD |
NTR— il

210 200 1%0 180 170 160 150 140 130 120 110 100 80 B 60 50 40 30 20 10 Fem

Hinh 4.41: Pho DEPT cua hop chat G666-1

T dit liéu pho 13C-NMR, DEPT va HSQC cho phép xéac dinh hop chat G666-
1 c6 mudi tam nguyén tir carbon bao gom ba nhém carbonyl & & 165,1 (C-7); 170,1
(C-17); 171,5 (C-15); nam nhém methyl & & 9,3 (C-12); 9,7 (C-14); 14,1 (C-9); 20,9
(C-18); 23,5 (C-16); ba nhdm methylene tai & 25,6 (C-11); 26,3 (C-13); 61,0 (C-8);
nam nhom methine sp® tai 53,0 (C-4); 68,6 (C-6); 70,6 (C-5); 71,6 (C-3); 82,2 (C-
10); mot nhdm methine sp? tai & 143,5 (C-2) va mot carbon khong lién két tryc tiép
véi hydro & & 126,7 (C-1). Do chuyén dich hoa hoc ctia cic nguyén tir cacbon cua
C-3; C-8; C-4; C-5 va C-6 cho thiy ching c6 lién két vai nguyén tir oxy hoic nito.

Phan tich pho COSY cua hop chat G666-1 cho thay c6 ba hé tuong tac spin-
spin bao gdm: CHa-12 (5 0,89)/CHz-11 (9n 1,52)/H-10 (5n 3,35)/CH2-13 (54
1,55)/CH3-14 (61 0,94); H-2 (6 7,11)/H-3 (6n 4,32)/H-4 (6n 3,90)/H-5 (61 4,07)/H-



82

6 (511 5,65) VA CH2-8 (5 4,18 Va 4,25)/CH3-9 (o 1,27). Céc phan tich dit lieu phd
2D-NMR, dic biét 1a phé HMBC cho thay sy hién dién cua vong cyclohexene thé
penta, trong tac cua proton nhom methyl H-16 (o 2,04) vai nhom carbonyl C-15 (dc
171,5) va twong tac proton methyl H-18 (o1 2,04) vai nhom carbonyl C-17 (6¢ 170,1)
chtrng t6 ¢6 2 nhom acetyl. Tuong tac gitra H-4 (0w 3,90) vai C-5 (dc 70,6)/C-15 (dc
171,5)/C-3 (dc 71,6) va tuong tac gitta NH (3n 6,18) Vi C-15 (dc 171,5) ching o su
két ndi ctia nhdm NH-acetyl voi C-4. Ngoai ra, cac tuong tic HMBC giita proton
nhom methyl H-12 (o1 0,89) voi C-11 (dc 25,6)/C-10 (¢ 82,2); proton nhom methyl
H-14 (61 0,94) Vi C-13 (6 26,3)/C-10 (6 82,2), twong tic HMBC gitra H-3 (61 4,32)
v6i C-10 (5c 82,2); H-10 (61 3,35) Véi C-3 (dc 71,6)/C-12 (5¢ 9,3)/C-14 (¢ 9,7) cho
phép xac dinh c6 mot nhoém pentan-3-yloxy tai C-3 trong cau tric cua hop chat G666-
1. Sy ¢6 mat caa nhom ethyl ester & C-1 dwoc khang dinh bang céac twong tac HMIBC
cua H-8 Vi C-7 (dc 165,1)/C-9 (5c 14,1), tuong tac cua H-2 véi C-1 (5c 126,7)/C-7
(0c 165,1). Vi tri caa nhém O-acetyl tai C-6 dugc xac dinh béi cac tuong tac HMBC
gitta H-6 voi C-1/C-2/C-4/C-5/C-17.
Bang 4.12: Dit liéu phé 'H-NMR va 3C-NMR, DEPT cua hop chit G666-1

— G666-1 DEPT
5P On*° dd bdi (J, Hz)
1 126,7 - C
2 143,5 7,11d (2,0) CH
3 71,6 4,32 dd (2,0; 9,5) CH
4 53,0 3,90ddd (2,0; 7,5;9,5 | CH
5 70,6 4,07 dd (2,0; 2,5) CH
6 68,6 5,65d (3,0) CH
7 165,1 - C
8 61,0 4,18 m CH>
425 m
9 14,1 1,27 t(7,0) CHs
10 82,2 3,35 quint (6,0) CH
11 25,6 1,52 m CH>
12 9,3 0,891 (7,5) CHs
13 26,3 1,55 m CH>
14 9,7 0,941 (7,5) CHs
15 171,5 - C
16 23,5 2,04 s CHs
17 170,1 - C
18 20,9 2,04 s CHs
NH 6,18 d (7,5)

3CDCI3"125 MHz ¢500 MHz
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Hinh 4.42: Pho HSQC cua hgp chat G666-1

G666F3D1-CDC13-HMBC
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Hinh 4.43: Pho HMBC cua hgp chat G666-1
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Hinh 4.45: Mot s6 tuong tac chinh trén pho COSY, HMBC ctia hop chat G666-1
Céu hinh tuong d6i cua hop chat G666-1 duoc xac dinh dya trén cac hang s6
tuong tac va cac dir liéu caa pho NOESY. Proton H-3 c6 mét hang s6 tuong tac anti
(Js.4= 9,5 Hz) va mét hang s6 tuong tac gauche (Jz.3= 2,0 Hz) diéu nay cho thay H-
3 va H-4 ¢ dinh huéng axial. Twong tic NOESY cua H-5 véi H-4 va H-6 va hang
s6 tuong tac cua proton H-4 véi H-5 (Jas = 2,0 Hz), hang sé tuong tac cua H-5 Véi

H-6 (Js5= 2,5 Hz) goi Yy rang H-5 & vi tri cis d6i véi H-4 va H-6 va proton H-5 dugc
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du doan ¢ vi tri equatorial. Do vay, cac proton H-4, H-5, H-6 nam trén cung mot phia
cua vong cyclohexene. Ngoai ra, trong tic NOESY giita H-3 v6i NH chi ra rang H-
3 va nhom NH-acetyl nam trén cing mot phia cua vong cyclohexene. Dan xuat

cyclohexene mai nay duoc dat tén la streptomine A.
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Hinh 4.47: Tuong tac NOESY cua hop chit G666-1
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4.2.2. Hop chat streptomine B (G666-2) (chat méi)

22

Hop chit G666-2 dugc phan lap dudi dang chat ran hinh kim mau trang, do
quay cuc riéng la [a]3° = -50,1 (c 0,25; CHCls). Pho khdi phan giai cao xuét hién céac
pic ion gia phan tir & m/z 468,1801; 470,1776 [M+H]* (tinh toan Iy thuyét cho cong
thirc phan tir [C2sHaBCINO7]* miz 468,1789; [C2sHar® CINO7]* miz 470,1760), két
hop véi cac dir liéu phd *C-NMR xac dinh dugc cdng thirc phan tir cua G666-2 1
C23H30CINOy7. Trén pho IR cho thay dinh hap thu cia nhém hydroxyl va carbonyl ¢
3453 cm* va 1645 cm twong rng.

<105 [* Scan (it: 2.0308 min}) THHC_Ge66F3E_POS.d
1.8
1.7
4681801
16
1.5
1.44
1.3
12
1.1
1
2.8
0.8
07
0.6
0.5

04 466.1822

4701776
|

0.3
0.24
471.1821

0.14
I 4721847
1 i

a

453 454 455 456 457 458 450 480 461 462 463 464 465 480 467 468 460 470 471 472 473 474 475 476
Counts vs. Mass-to-Charge (m/z)

Hinh 4.48: Phé HR-ESI-MS cua hop chit G666-2
Phé 1D-NMR cua G666-2 gan gidng véi pho ciia G666-1, su khac biét gitta
G666-1 va G666-2 la tin hiéu cia nhom benzoyl thé & G666-2 thay vi nhom acetyl ¢
G666-1. Trén phd COSY quan sét thdy bbn hé tuong tac spin-spin dugc thé hién bang
cac hinh in dam trong Hinh 4.51 bao gém: CHs-12/CH>-11/H-10/CH,-13/CHs-14;
H-2/H-3/H-4/H-5/H-6; CH2-8/CHs-9 va H-21/H-22/H-23. Cac mdi lién két caa nhdm

acetamide ¢ C-4 va pentanyloxy & C-3 duogc xac dinh bang twong tic HMBC cua C-
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15 (6c 171,8) vai H-4 (64 3,91)/NH (61 6,21) va tuong tac cua C-3 (& 71,5) voi H-
10 (84 3,39), twong tmg. Nhu trong cau tric ciia G666-1, nhom ethyl este ciia G666-
2 dugc xac dinh dua vao twong tac HMBC cua C-7 (&c 165,0) véi CH2-8 (o1 4,15 va
4,18) va H-2 (84 7,19). Nhdm benzoyloxy thé dwoc gan tai C-6 dwa vao tuwong tac
HMBC cua C-17 (& 164,4) véi H-6 (&4 5,91)/H-19 (&4 7,94)/H-23 (&4 7,88). Dua
vao do chuyén dich caa C-5 (dc 70,6) chiing to C-5 lién két véi oxy va dua vao do
chuyén dich cua C-20 (dc 134,6) xac dinh duoc clo lién két vai C-20 cua vong benzen.
Céu hinh twong ddi cua G666-2 twong tu nhu cau hinh cua G666-1, dugc thiét lap
bang cac phan tich hing sb twong tic proton (Bang 4.12) va tuong tac NOESY. Phan
tich chi tiét cac twong tac trén phd HMBC, COSY va NOESY (hinh 4.55) cho phép
xac dinh chinh xac cau trdc cua G666-2, day 1a mot chat méi duoc dit tén 1a

streptomine B.

; | |
13 12 11 10 9 8 6 5 4 3 2 1 0 -1 ppr
bk ok

-l

Hinh 4.49: Pho *H-NMR cua hop chat G666-2
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Hinh 4.50: Ph6 DEPT cuia hop chat G666-2
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Hinh 4.51: Phé HSQC cua hop chit G666-2
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G666F3B1-CDC13-HMBC
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Hinh 4.52: Pho HMBC ciia hop chat G666-2
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Hinh 4.53: Pho COSY cua hop chat G666-2
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Bang 4.13: Dit liéu phé *H va 3C-NMR, DEPT cua hop chit G666-2

TT | 6cP O dd boi (J, Hz) | DEPT
1 11266 - C

2 | 1441 7,19d (1,0) CH
3 |715 4,39 br d (9,5) CH
4 |536 3,91 m CH
5 |706 4,22 brd (2,5) CH
6 |695 5,91 br d (3,5) CH
7 |165,0 - C

8 |61,1 4,15m CH.

4,18 m

9 |141 1,17t (7,0) CHs
10 |825 3,39 m CH
11 | 255 1,54 m CH;
12 193 0,91t (7,5) CHs
13 26,3 1,57 m CH.
14 |97 0,97 t (7,5) CHs
15 1718 - C
16 | 235 2,03s CHs
17 | 1644 - C
18 |1314 - C
19 ]129,8 7,94 d (1,0) CH
20 |134,6 - C
21 /1333 7,52 dd (2,0; 8,0) CH
22 1298 7,36 td (2,0; 8,0) CH
23 1280 7,88 dd (2,0; 8,0) CH
HN 6,21 br d (7,5)

3) CDCI3?125 MHz 9500 MHz
4.2.3. Hop chit streptomine C (G666-3) (chat méi)

13

Hop chat G666-3 duoc phan 1ap dudi dang chit ran hinh kim mau tring, d6 quay
cuc riéng [a]2® = +65,9 (¢ 0,5; CHCI3). Trén pho khdi lwong phan giai cao HR-ESI-
MS ciia hop chat G661-3 cho pic ion gia phan tir tai m/z 328,1763 [M+H]* (tinh toan
1y thuyét cho cong thic [C16H26NOg]* ¢6 m/z 328,1763), két hop véi dir liéu pho 3C-
NMR, HSQC xac dinh dugc cong thirc ciia G666-3 la C16H2sNOs, DBE = 5. Trén
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pho IR cho thay dinh hap thu cia nhém hydroxyl va carbonyl & 3444 cm™* va 1643

cm™ twong Ung.

10 & |- Scan @t 1.6180 min) THHC_GBEEF3F_POS.d

26
24 3281763
221

5
181
1.6
1.4
1.2

1
8 2580980
0.

0.4+

021 3501579

| 1520344 _216.0864 | 2931750 |, 38B.2284 4252392 510.7327
140 160 180 200 220 240 260 280 300 320 340 360 380 400 420 440 460 480 500 520
Countz vz, Maszsz+to-Charge (miz)

0%

Hinh 4.56: Phd HR-ESI-MS cua hop chit G666-3

Phé 8C-NMR, DEPT va HSQC cta G666-3 cho thdy tin hiéu ctia mudi sau
nguyén tir carbon bao gdm hai nhom carbonyl & & 168,0 (C-7); 170,1 (C-15); bbn
nhém methyl ¢6 d6 chuyén dich hoa hoc & & 14,1 (C-9); 9,3 (C-12); 9,6 (C-14); 23,4
(C-16); ba nhom methylene tai éc 62,6 (C-8); 25,7 (C-11); 26,4 (C-13); sau nhom
methine tai 6c 60,1 (C-2); 72,8 (C-3); 48,1 (C-4); 55,2 (C-5); 52,3 (C-6); 82,1 (C-10).
Do chuyén dich hoa hoc ctia cac nguyén tir carbon ¢ dc C-3, C-8, C-4, C-5 va C-6
cho phép xéac dinh chung c6 lién két v6i oxy hodc nito.

Ph6 'H-NMR cuia hop chat G666-3 phu hop véi dir liéu pho BC-NMR vai tin
hiéu 4 nhom methyl ¢ 6+ 0,88 (3H, t, J = 7,5 Hz, CH3-12); 0,96 (3H, t, J = 7,5 Hz,
CHz-14); 1,34 (3H, t, J = 7,0 Hz, CH3-9) va 2,03 (3H, s, H-16), tin hi¢u ctia ba nhom
methylene ¢ on 1,51 (2H, m, CHz-11); 1,53 (2H, m, CH2-13); 4,25-4,36 (2H, m, CHz-
8). Tin hiéu cua sau nhém methine sp® & on 3,65 (1H, s, H-2); 3,67 (1H, d, J =9,0
Hz, H-3); 4,47 (1H, dt, J = 1,0; 9,0 Hz, H-4); 3,37 (1H, dd, J = 1,0; 4,5 Hz, H-5); 3,87
(1H,d, J=4,5Hz, H-6); 3,31 (1H, quint, J = 5,5 Hz, H-10) va 1 nhém NH dudi dang
doublet & 51 5,6 (1H, d, J = 8,5 Hz, NH) ciing duoc quan sat thay trén phd *H-NMR.
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Hinh 4.61: Phd NOESY cua hop chit G666-3
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Dit liéu phd NMR hop chat G666-3 ¢6 su trong dong véi G666-1, nhung khéc voi
hop chat G666-1, trén phd cua hop chat G666-3 cho thiy su dong vong epoxy & Vi
tri C1-C2 [C-1 (dc 57,9); C-2 (5c 60,1)] thay cho lién két doi va dong vong epoxy &
vi tri C5-C6 [C-5 (dc 55,2); C-6 (dc 52,3)] thay cho nhém OH va O-acetyl. Trén pho
COSY xuat hién chudi twong tac spin-spin cta H-2 (du 3,65)/H-3 (5 3,67)/H-4 (51
4,47)IH-5 (5n 3,37)/H-6 (31 3,87). Tuong tic HMBC cua C-1 (3¢ 57,9) véi proton H-
2/H-6 cho thay sy c6 mat cia vong cyclohexane. Nhém pentanyloxy dugc xac dinh
gan & C-3 va nhom acetamide gian & C-4 dua vao turong tic HMBC cua H-3 véi C-10
(oc 82,1) va tuong tac cua H-4 vai C-15 (dc 170,0). Nhom ethyl este dugce xac dinh
bang cac twong tac cua CH2-8 (Jn 4,32) véi C-7 (dc 168,0) trén phoé HMBC. Hon nita,
tuong tac NOE cua H-4 véi H-5 va H-6 cho thay su dinh hudng cua chdng trén cing
mot phia caa vong cyclohexane. Cac phan tich chi tiét vé pho 2D-NMR di xac nhan
cau trdc cta hop chat G666-3 (Hinh 4.62) day 1a mot chat mai va duoc dat tén 1a

streptomine C.

Bang 4.14: Dit liéu pho *H va 1*C-NMR cua hop chat G666-3

C OcP on*©do boi (J, Hz) DEPT
1 57,9 - C

2 60,1 3,655 CH
3 72,8 3,67 d (9,0) CH
4 48,1 4,47 dt (1,0; 9,0) CH
5 55,2 3,37 dd (1,0; 4,5) CH
6 52,3 3,87d (4,5) CH
7 168,0 - C

8 62,6 4,32 m CH>
9 14,1 1,34t (7,0) CHs
10 82,1 3,31 quint (5,5) CH
11 25,7 1.51m CH>
12 9,1 0,881 (7,5) CHs
13 26,4 1,53 m CH>
14 9,6 0,931 (7,5) CHs
15 170,0 - C
16 23,4 2,03 s CHs
NH ; 5,6d(8,5) -

aCDCI3"125 MHz 500 MHz



Hinh 4.62: M6t s6 tuong tac chinh trén phdé COSY, HMBC cua hop chat G666-3

4.2.4. Hop chat norharman (G666-4)

Hop chat G666-4 dugc phan lap dudi dang chat ran mau trang, diém nong
chay 198°-199°C. Phé khéi ESI-MS cua G666-4 xuat hién pic ion gia phan ti ¢ m/z
169,1 [M+H]*. Phd *H-NMR xuét hién tin hiéu caa 07 proton viing truong thom gom
cé 1 hé ABX thudc vong co6 chira nito ¢ on 8,11 (1H, d, J = 5,5 Hz, H-4); 8,31 (1H,
d, J =5,5 Hz, H-3); 8,81 (1H, s, H-1) va 04 proton thudc hé vong aromatic thé 1,2 ¢
on 7,29 (1H, t, J = 8,0 Hz, H-6); 7,56-7,59 (2H, br.s, H-7-8); 8,21 (1H, d, J = 8,0 Hz,
H-5). Phd 13C-NMR thdy tin hiéu caa 11 nguyén tir carbon (bang 4.15), trong d6 co
07 nhém methine aromatic va 04 carbon bac 4 khong lién két truc tiép véi hydro. Tir
c4c dix lieu phd ESI-MS, *H-NMR, 3C-NMR va so sanh véi tai liéu tham khao [80]
cho phép xac dinh chat G666-4 1a 9H-pyrido[3,4-b]indole, hay con goi la norharman.

5

~— HMBC

# X\ NOESY

4

6 4b 4 X3
7[ I :ﬁ _N
8a Oa
g N i

H

Bang 4.15: Dit liéu ph6 'H va 3C-NMR cua hop chat G666-4

G666-4 DEPT Norharman

TT .
ocP oH*° do boi (J, Hz) o
1 |134,2 |881s CH 134,1
3 (1382 [8,31d(5,5) CH 138,4
4 1116,1 [8,13d(5,5) CH 116,1
4a |130,4 |- C 130,5
4b |122,2 |- C 122,2
5 (1226 [8,23d(8,0) CH 122,7
6 |120,8 |7,291(8,0) CH 120,8
7 |129,6 |7,56-7,59 m CH 129,8
8 [112,7 CH 112,8
8a | 1429 |- C 142,8
9a |137,7 |- C 137,8

3CD30D 125 MHz °500 MHz *& cua chat tham khdo [80]
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4.2.5. Hop chat 3-acetyl-4-hydroxycinnoline (G666-5)

OH O

Hop chat G666-5 dugc phan lap dudi dang chat rin mau vang. Phd khdi phan
giai cao HR-MS cho pic ion phan tir proton héa & m/z 189,0727 [M+H]*, trén phd
13C-NMR va DEPT (bang 4.16) cho thdy sy c6 mat cia 10 nguyén ti carbon trong
d6 c6 1 nhom keton & dc 194,1 (C-9); 1 nhom methyl & oc 24,0 (CH3-10); 4 nhom
methine vong thom va 4 carbon bac 4 ¢ Jc 123,5 (C-4a), 145,3 (C-3), 147,7 (C-8a),
160,6 (C-4), dua vao do chuyén dich hoa hoc cho thay carbon bac 4 ¢ C-4 lién két
véi oxy. Trén phd *H-NMR cho tin hiéu cia 4 nhém methine vong thom thé dang 1,2
& 6n[7,89 (d, J = 8,0 Hz, H-8); 7,84 (t, J = 7,5 Hz, H-7); 7,63 (t, J = 7,5 Hz, H-6);
8,36 (d, J = 8,0 Hz, H-5)]; 1 nhdm methyl ¢ o 2,77 (s, CH3-10) va 1 proton cua nhom
OH ¢ o 9,95 (br.s, OH). Két hop cac dit lieu pho MS, 1D-NMR va so sanh véi tai
licu tham khao [81] cho phép xéac dinh chat G666-5 la 3-acetyl-4-hydroxycinnoline.
Hop chit nay da duoc tong hop vao nam 1991 [81, 82].

Bang 4.16 : Dt liéu phd *H va 3C-NMR cuia hop chit G666-5

G666-5 DEPT 3-acetyl-4-

TT hydroxycinnoline
5c?P Sn P d6 boi (J, Hz) Scb#
3 145,3 - C 145,2
4 160,6 - C 160,6
4a | 1235 - C 123,4
5 126,9 8,36 d (8,0) CH 126,8
6 129,4 7,631 (7,5) CH 129,4
7 134,9 7,841 (7,5) CH 134,9
8 129,2 7,89d (8,0 CH 129,2
8a | 1477 - C 147,7
9 1942 - C 1941
10 23,9 2,77s CHs 24,0

3CDCls 125 MHz °500 MHz dc* cuiia chdt tham khao [81]
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4.2.6. Hop chat xanthone (G666-6)
i 4a @)
9
1

Hop chat G666-6 dugc phan lap dudi dang chat ran mau trang, diém nong

chay 173-174°C. Phé khdi ESI-MS cho pic ion gia phan tir & m/z 197,1 [M+H]*. Phd
'H-NMR xuat hién tin hiéu cia 4 proton vong thom & 647,92 (1H, d, J = 7,5 Hz, H-
1); 7,30 (1H, t, J = 7,5 Hz, H-3); 6,67 (2H, m, H-2, H-4). Trén phé 3C-NMR va
DEPT xuat hién tin hiéu 4 nhém methine vong thom & dc 123,9 (C-2, C-7); 117,8 (C-

4, C-b); 126,5 (C-1, C-8); 135,0 (C-3, C-6); 1 nhom carbonyl ¢ 6c 174,9 (C-9) (Bang
4.17). Két hop véi phod khéi c6 thé du doan rang hop chat G666-6 c6 cau tric doi

xung. Dua vao tin hiéu trén pho khéi c6 thé du doan rang hop chat G666-6 c6 cau
tric d6i xang. Tir cac dit liu pho MS, 1D-NMR va so sanh vai tai liéu tham khao
cho phép xac dinh chét 1a G666-6 1a xanthone [83, 84].

Bang 4.17: Dit liéu ph6 'H va 3*C-NMR cuia hop chit G666-6

T G666-6 Xanthone
5c*® | DEPT | 6n®P do boi (J, Hz) Ocd0#
1,8 126,5| CH 7,92d (7,5) 125,9
2,7 1239 | CH 6,67 m 124,3
3,6 1350 | CH 7,30t (7,5) 135,4
4,5 1178 | CH 6,67 m 118,1
4a,10a | 155,1 C - 155,6
8a,9a | 120,8 C - 121,1
9 174,9 C - 175,9

aCDCl3%125 MHz °500 MHz YDMSO-d6 dc* cuia chat tham khdo [84]
4.2.7. Hop chat cyclo-(Pro-Leu) (G666-7)

Hop chat G666-7 dugc phan lap dudi dang chat rin mau trang, dnc. 147-

148°C, d6 quay cuc riéng [a]p

25 —

13

= -83,8° (¢ 0,18; MeOH). Phé khéi ESI-MS cho pic
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ion gia phan tir & m/z 211,1 [M+H]*. Ph6 *C-NMR va DEPT cho thiy phan tir ¢6 11
nguyén tir carbon, trong d6 c6 2 nhom methyl ¢ Jc 22,7 (C-12) va 21,2 (C-13); 2
nhom carbonyl ¢ 166,2 (C-1); 170,2 (C-7); 4 nhdm methylen trong d6 ¢6 1 nhom
methylen lién két truc tiép véi nito & dc 45,5 (C-3). Pho 'H-NMR xuét hién tin hiéu
ctia 2 nhdm methine gan véi nito & on 4,11 (1H, t, J = 8,0 Hz, H-9): 4,02 (1H, dd, J
= 3,5; 9,5 Hz, H-6); 2 nhdm methyl ¢ 6+ 0,99 (3H, d, J = 6,5 Hz, CHs-12); 1,01 (3H,
d, J = 6,5 Hz, CH3-13); tin hiéu nhdm methylene & on 3,53-3,59 (2H, m, CH2-3) va
7 tin hiéu proton khac & ving trudng cao. Tir cc dir liéu phd H-NMR, 3C-NMR
(bang 4.18) va so sanh véi tai liéu tham khao cho phép xac dinh chat G666-7 14 cyclo-
(Leu-Pro) [85-87].
Bang 4.18: Dit licu NMR cua hop chat G666-7 va hop chat tham khao

T G666-7 DEPT Cyclo-(Pro-Leu)

Su*P @6 boi (J, Hz) | dc*C Su%* @6 boi (J, Hz) O

1 - 166,2 C - 166,1

3 3,53 m 455 | CH:2 3,54 m 45,5
3,59m 3,61 m

4 1,90 m 22,2 | CH: 1,91m 22,8
2,04 m 2,05m

5 2,13 m 28,1 | CH> 2,12 m 28,2
2,35 m 2,35 m

6 4,02dd (3,5;9,5 | 59,0 CH 4,01dd (4,2;9,2) 59,0

7 - 170,2 C - 170,1

9 4,111 (8,0) 53,4 CH 4,13 dt (8,0; 1,0) 53,4

10 1,52 m 38,7 | CH: 1,52 m 38,7
2,14 m 2,07 m

11 1,73 m 24,7 CH 1,69-1,76 m 24,8

12 0,96 d (6,5) 22,7 | CHs 0,94 d (6,3) 22,8

13 1,01d(6,5) 21,2 | CHs 1,00d (6,3) 21,2

aCDCl3, 500 MHZ, ©125 MHz, %400 MHz, #100 MHz, &+* dc* cia chat tham khdo [87]

4.2.8. Hop chat cyclo-(Pro-Gly) (G666-8)

I~
[

Hop chit G666-8 duoc phan lap duéi dang chit rin mau tring, dnc. 210-
211°C; [0]p® -142,5° (¢ 0,40; MeOH). Phé khdi ESI-MS cho pic ion phan tir proton
hda & m/z 155,1 [M+H]*. Phan tich pho 3C-NMR va DEPT cua chit G666-8 cho
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thay phan tir c6 7 carbon bao géom 04 nhém methylen & dc 23,3 (C-4); 29,4 (C-5);
46,3 (C-3); 46,9 (C-9). Bd chuyén dich hoa hoc cua 02 nhém methylene & dc 46,3 (C-
3); 46,9 (C-9) cho phép xac dinh 2 nhém methylene nay c6 lién két voi nguyén tu
nito; 01 nhom methine sp® lién két voi nito & dc 59,8 (C-6); 2 nhém carbonyl tai ¢
166,5 (C-1); 172,0 (C-7). Pho *H-NMR xuat hién tin hiéu cia 1 nhém methine gan
V6i nito & 5n 4,25 (1H, dt, J = 9,0; 2,0 Hz; H-6), 2 nhém methylen gin véi nito oy &
3,56 (2H, m, CH-3); 3,76 (1H, d, J = 16,5 Hz; Ha-9); 4,12 (1H, dt, J = 16,5; 1,0
Hz: HPB-9) va tin hiéu cua 4 proton aliphatic khac nam trong khoang ¢ &1 1,95-2,35.
Ttr céc dir liéu phd ESI-MS, *H-NMR va 3C-NMR, d¢ quay cuc, kiém tra sac ki ban
mong TLC véi hop chét cyclo-(Pro-Gly) c6 san trong phong thi nghiém va so sénh
véi tai lieu tham khao cho phép xéac dinh chat G666-8 1a cyclo-(Pro-Gly) [88, 89].
Bang 4.19: Dit liéu phd H va 1*C-NMR cua hop chit G666-8

T (G666-8 DEPT Cyclo-(Pro-Gly)
on?P do boi (J, Hz) oc*® S d6 boi (J, Hz)
1 - 166,5 C -
3 3,56 m 46,9 CH: 3,57m
4 2,01 m 23,3 CH2 2,00 m
5 2,01 m 29,4 CH:2 2,00 m
2,35 m 2,35 m
6 4,25 dt (9,0; 2,0) 59,8 CH 4,24 dt (9,0; 2,0)
7 - 172,0 C -
9 3,76 d (16,5) 46,3 CH: 3,75d (17,0)
4,12 dt (16,5; 1,0) 4,11 dt (17,0; 1,0)

3CD30D 125 MHz 500 MHz Jn* ciia chat tham khao [88]
Nhu vay, tir sinh khi cia chang vi sinh vat Streptomyces sp. G666, cau trdc caa
8 hop chat da dugc xac dinh, d6 1a streptomine A (G666-1), streptomine B (G666-
2), streptomine C (G666-3), 9H-pyrido[3,4-bJindole (G666-4), 3-acetyl-4-
hydroxycinnoline (G666-5), xanthone (G666-6), cyclo-(leu-Pro) (G666-7), cyclo-
(Pro-Gly) (G666-8). Trong d6, ba hop chit G666-2, G666-2 va G666-3 1a cac hop

chat méi.
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H (0]
G666-4 G666-5 G666-6 G

N O 0
-N
N N O O}\/ NH
666-7 G666-8

4.3. Xac dinh céu tric héa hoc ciia cac hop chit phan 1ap tir chiing Streptomyces
sp. G246
4.3.1. Hop chat spirotryprostatin A (G246-1)

21

Hop chat G246-1 duoc phan lap dudi dang chat ran mau trang, d6 quay cuc
[a]?% -29,5° (¢ 0,1; MeOH). Phé khéi ESI-MS ctiia G246-1 cho pic ion gia phan tir
tai m/z 396 [M+H]".

Trén pho *H-NMR cua hop chiat G246-1 xuat hién tin hiéu caa 3 proton thudc
hé ABX ¢ 01 6,51 (1H, d, J = 2,5 Hz, H-7); 6,56 (1H, dd, J = 2,5; 8,5 Hz, H-5); 7,03
(1H, d, J =7,5 Hz, H-4); mot proton olefinic ¢ 6w 5,09 (1H, d, J=9,0 Hz, H-19); mot
nhém methoxy ¢ Jn 3,80 (3H, s, OCHj3); hai nhom methyl singlet ¢ on 1,20 (3H, d, J
= 1,0 Hz, H-21); 1,67 (3H, s, H-22) va tin hiéu cta cac proton vung aliphatic nam
trong khoang 0w 2,01-5,04.
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Hinh 4.63: Pho 'H-NMR cua hop chat G246-1
Phan tich ph6 3C NMR va DEPT cua G246-1 xuat hién tin hiéu cong huong
cua 22 nguyén tir carbon, dua trén cac twong tac truc tiép trén phd HSQC cho thay
do6 1a 3 nhom carbonyl tai oc 168,0 (C-17); 169,1 (C-11); 180,4 (C-2) (trong d6 do
chuyén dich hoéa hoc cua carbon ¢ dc 168,0; 169,1 goi ¥ dén sy xuat hién cua hé
diketopiperazin); 4 nhém methine sp? ¢ éc 97,4 (C-7); 107,4 (C-5); 121,9 (C-19);
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128,2 (C-4); 3 nhdom methine sp® & dc 59,81 (C-9); 60,0 (C-18); 61,9 (C-12); 4 nhém
methylene sp® & dc 24,2 (C-14); 28,1 (C-13); 35,3 (C-8); 46,1 (C-15); 1 nhém
methoxy ¢ dc 55,9; hai nhom methyl ¢ oc 18,1 (C-22); 25,5 (C-21) va 5 carbon khéng
lién két truc tiép véi hydro & dc 57,7 (C-3); 119,5 (C-3a); 139,1 (C-20); 142,3 (C-7a);
160,7 (C-6) (Bang 4.20).

G246F2.4A-MeOD-C13CPD&DEPT
DEPT90

_. T

N T T T T T T T T T T T T T T T T T T
210 200 1%0 180 170 160 150 140 130 120 110 100 %0 80 70 60 50 40 30 20 10 ppm
DEPT135

210 200 130 180 170 160 150 140 130 120 110 100 20 80 70 60 40 30 20 10 ppm

C13CPD

Hinh 4.64: Pho DEPT cua hop chat G246-1

Trén phd COSY cua G246-1 cho thay, ngoai hé ABX aromatic con xuat hién
ba hé tuong tac spin-spin bao gom: i) H-12 (dn 4,45)/H-13 (Jn 2,15 va 2,32)/H-14 (on
2,14 va 2,03)/H-15 (on 3,57); ii) H-8 (on 2,61 va 2,37)/H-9 (on 5,04); iii) H-18 (o
4,73)/H-19 (dn 5,09), cac phan tich nay két hop véi phd 2C NMR, DEPT, HSQC goi
¥ dén manh proline cua hé diketopiperazin thuoc hé spin thi nhat. Phan tich phé
HMBC cua G246-1 c6 cac tuong tac gitra proton H-12 (on 4,45) va H-13 (dn 2,15 va
2,32) V6i C-11 (dc 169,1); gitra H-15 (du 3,57) véi C-17 (dc 168,0); didu nay chung
minh s ton tai cia khung proline trong cu tric phan tir cyclodipeptide. Tiép theo,
trén pho HMBC, proton thudc nhém methoxy & du 3,80 twong tac véi C-6 (dc 160,7)
cua hé aromatic ching to vi tri cia nhom methoxy tai C-6, hai nhom methyl ¢ on
1,20; 1,65 cung tuong tac vai C-19 (121,9)/C-20 (oc 139,1) chang to vi tri cua hai
nhom nay tai C-20 va tuong tac cua H-8 (6w 2,37 va 2,61) vaéi C-2 (dc 180,4)/C-3 (oc
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57,7)/C-3a (6c 119,5)/C-9 (6c 59,8)/C-17 (dc 168,0)/C-18 (dc 60,0), twong tac cua H-
18 (6n 4,73) V6i C-2 (5c 180,4)/ C-3 (dc 57,7)IC-8 (3¢ 35,3)/C-9 (dc 59,8)/C-19 (5c
121,9) thiét 1ap nén manh cau tric tht 2 cia hé diketopiperazin véi hé vong spiro nhu
hinh v&. Tur céc dit liéu phd 1D, 2D-NMR va so sannh vai tai liéu tham khao cua hop
chat spirotryprostatins A dwgc phan 1ap lan dau tién tir dich 1én men cua chang nam
Aspergillus fumigatus va dugc tong hop toan phan bai William va céng sy nam 2003
[90, 91] cho phép xé4c dinh hop chat G246-1 la spirotryprostatin A.
Bang 4.20: Dit liéu phd H va 1*C-NMR cua hop chit G246-1

C G246-1 Spirotryprostatin A
6c*® | DEPT | 6r®€ dd boi (J, Hz) 5P o
2 180,4 C - 180,5
3 57,7 C - 58,5
3a 1195 C - 118,7
4 128,2 CH 7,03 d (7,5) 127,3
5 107,4 CH 6,56 dd (2,5; 8,5) 106,7
6 160,7 C - 160,4
7 97,4 CH 6,51d (2,5) 96,6
7a 1423 C - 141,6
8 35,3 CH, | 2,37dd (7,0;13,5) 34,4

2,61dd (10,5; 13,5)
9 59,8 CH 5,04 dd (10,0; 7,5) 60,2
11 169,1 C - 168,2
12 61,9 CH 4,451 (8,0) 61,0
13 28,1 CH: 2,15m 27,4
2,32 m
14 24,2 CH: 2,03 m 23,7
2,13 m

15 46,1 CH: 3,57m 45,2
17 168,0 C - 167,1
18 61,0 CH 4,73d (9,0 60,2
19 1219 CH 5,09 d (9,0) 1214
20 139,1 C - 138,4
21 25,5 CHs 1,20d (1,0 25,5
22 18,1 CHs 167s 18,0
OCHs | 559 CHs 3,8s 55,5

3CD30D, "125 MHz, 500 MHz YCDCls dc* ciia hop chdt tham khao [91]
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Hinh 4.65: Pho HMBC cua hop chat G246-1
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Hinh 4.66: ph6 COSY cua hop chit G246-1

OHWH-JOPH-YF 249520
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COSY  mm
HiCO™ 0T HMBC —
Hinh 4.67: M6t s6 tuong tac chinh trén pho COSY, HMBC ciia hop chat G246-1
4.3.2. Hop chat cyclo-(Pro-Met) (G246-2)

SCHj
Hop chat G246-2 duoc phan lap dudi dang chét rin mau tring. Pho khoi ESI—
MS cua G246-2 cho pic ion gia phan ti tai m/z 229 [M+H]*, d6 quay cuc riéng [o]*p
-61,3 (¢ 0,12 MeOH). Pho *H-NMR ciia G246-2 cho thay cac tin hiéu ctua nhom
methyl singlet & 54 2,12 (3H, s, CH3-S); tin hiéu cia nhém methylene lién két véi luu
huynh ¢ on 2,68 (2H, t, J = 6,5 Hz, CH2-S); tin hi¢u ctia 3 nhom methylene ¢ on 1,88-
2,14 (4H, m, CH2-4, CH»-5); 2,32-2,43 (2H, m, CH>-10); tin hiéu cua 2 nhém methine
sp® & du 4,10 (1H, m, H-6); 4,42 (1H, m, H-9). Pho 3C-NMR va DEPT cta G246-2
(Bang 4.21) chi ra cac tin hiéu cua 10 carbon, bao gdm cac tin hiéu cta 1 nhém
methyl ¢ dc 15,3; cac tin hiéu ctia 4 nhdém methylene ¢ dc 22,7-45,5; tin hiéu cta 2
nhém methine c6 lién két voi nito & dc 54,6 (C-9); 59,0 (C-6) va cudi cung 14 tin hiéu
ctia 2 nhom carbonyl amide ¢ dc 165,4 (C=0); 170,3 (C=0). Tir nhirng phan tich vé
pho NMR cho thay day 1a mot hop chat diketopiperazine, hop phan ciia amino acid
|a proline va methionine, so sanh véi tai liéu tham khao c6 thé khang dinh G246-2 la
Cyclo-(Pro-Met) [92].
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Bang 4.21: Dit liéu phé NMR caa G246-2 va hop chat tham khao

C G246-2 DEPT Cyclo-(Pro-Met)
o do boi (J, Hz) | c?° S @6 boi (J, Hz) Scde#
1 - 165,4 C - 165,6
3 3,57m 455 | CH> 3,57 m 45,7
4 2,14 m 22,7 | CH» 2,43 m 22,9
5 1,88 m 28,2 | CH» 1,92 m 28,4
6 4,101 (8,0) 59,0 | CH 4,12t (7,6) 59,2
7 - 170,3 C - 170,4
9 4,20 m 54,7 CH 4,241 (5,2) 54,9
10 2,32 m 30,3 | CH:> 2,38 m 30,5
2,43 m 2,05m

11 2,681 (7,0 28,9 | CH» 2,691 (7,0) 29,1
S-Me 2,12 s 15,3 | CH3 2,14 s 15,5

NH 6,77 brs - 6,55 brs -

3CDCls, 500 MHz, ¢125MHz; “CDs0OD #84.c cua chat tham khao [92]
4.3.3. Hop chat phenol A acid (G246-3)
O OH

HO

HO -~ “OH

Hop chit G246-3 duoc phan 1ap duéi dang chat ran mau tring. Do quay cuc
[0]*b -45,5 (¢ 0,1 MeOH). Cong thirc phan tir cia G246-3 duoc xé4c dinh 1a C12H160s
nho dit liéu phd HR-ESI-MS cho pic ion phan tir & m/z 263,0883 [M+Na]* (tinh toan
ly thuyét cho cong thirc phan tir [Ci2H1sNaOs]*, m/z 263,0890). Phan tich phd H-
NMR cua G246-3 xuat hién tin hiéu dang singlet cia proton aromatic tai dx 6,25 diéu
nay cho thiy vong benzene da bi thé 5 vi tri; mot tin hiéu nhdm methyl dang singlet
& on 2,11; hai tin hiéu nhém methyl dang doublet & o4 1,59 (3H, d, J = 6,5 Hz) va
1,67 (3H, d, J = 6,5 Hz); hai tin hi¢u nhém methine ¢ on 3,10 (1H, g, J = 7,0 Hz, H-
7) va 3,91 (1H, g, J = 7,0 Hz, H-8). Ph 3C-NMR (Béng 4.22) va HSQC chi ra c4c
tin hiéu cua 12 carbon bao gém 1 nhém methine aromatic tai oc 104,69; 5 carbon
aromatic khong lién két truc tiép véi hydro & 6c103,51; 114,15; 149,72; 160,32;
160,80; 1 nhém carboxyl & dc 173,04; 3 nhém methyl & Jc 10,60; 16,37; 19,81; 2
nhom methine sp® lién két tryc tiép vai oxy ¢ dc 71,87. Trén pho H-H COSY cho
thiy c6 1 hé tuong tac spin-spin gitra H9 va H8/H8 va H7/H7 véi H10. Ngoai ra, trén
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phd HMBC c¢6 céc tuong tac giita H-7 (01 3,10) v&i C-4 (5¢c 149,72)/C-3 (dc 114,2)/C-
5 (dc 104,69); gitra H-11 (0w 2,11) voi C-2 (dc 160,80)/C-3 (dc 114,15)/C-4 (dc
149,72); giira H-9 (61 1,59) véi C-7 (dc 43,41)/C-8 (dc 71,87) (hinh 4.67). Dya trén
phd NMR va so sanh vai tai liéu tham khao sé [93] hop chat G246-3 dugc xac dinh
la phenol A acid.

Hinh 4.68: Mot s tuong tac HMBC cua hop chat G246-3
Bang 4.22: Dix liéu pho NMR cua G246-3

c G246-3 DEPT
o0 d6 boi (J, Hz) | oc*®
1 - 1035| C
2 - 1608 | C
3 - 1142 C
4 - 1492 C
5 6,25 S 104,7 | CH
6 - 1603 | C
7 3,10 4 (7,0) 434 | CH
8 3,91 q (7,0) 71,9 | CH
9 1,16 d (6,5) 198 | CHa
10 1,17 d (6,5) 16,4 | CHa
11 2,11 106 | CHs
COOH 173,0

3CD30D, 500 MHz, ¢125MHz

4.3.4. Hop chit 3,4-dihydroxy-6,7-dimethyl-quinoline-2-carboxylic (G246-4)

OH
6 > 4\ OH
3
~
7 N 2 (9:OOH

Hop chit G246-4 dugc phan lap dudi dang chat rin mau vang. Phd khéi ESI-
MS cho pic ion phan tir proton hoa & m/z 234,1 [M+H]*. Trén phd *H-NMR cho tin
hiéu caa 2 nhom methyl & 61 2,48 (3H, s, CHs-11) va 2,45 (3H, s, CH3-10); 2 nhom
methine vong thom dudi dang singlet ¢ 6w 7,68 (1H, s, H-8) va 7,89 (1H, s, H-5). Dya
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vao pho 13 C-NMR, DEPT cho phép xac dinh hop chat G246-4 c6 12 nguyén tir carbon
trong d6 c6 2 nhom methyl ¢ dc 19,4 (CHs-10) va 20,0 (CHs-11); 1 nhom carbonyl &
oc 160,5 (COOH) va 9 carbon vong thom ¢ oc 125,8 (C-8); 128,6 (C-5); 129,8 (C-
4a); 138,5 (C-8a); 144,8 (C-7); 146,3 (C-2); 149,9 (C-3) (Bang 4.23). Do chuyén dich
hoa hoc cua 4 carbon bac 4 vé phia truong thap 1a C-8a, C-2, C-3 va C-4 cho phép
xac dinh 4 carbon ndy gan vdi nito hodc oxy. Cac carbon nay ciing twong dong nhur
hop chét 3,4-dihydroxy-quinolin-2-carboxylic dugc phan Iap tir mot s6 loai Hai mién.
Két hop céc dir kién phé MS, 1D-NMR cho phép xac dinh chat G246-4 la 3,4-
dihydroxy-6,7-dimethyl-quinolin-2-carboxylic [94].
Bang 4.23: Dit liéu phd NMR cua G246-4 va hop chat tham khao

G246-4 3,4-dihydr_oxy—6,7-dime_thyl-
C quinolin-2-carboxylic

on*P do boi (J, Hz) | dc?° o> @0 boi (J, Hz) S
2 - 146,2 - 146,3
3 - 149,8 - 149,9
4 - 141,6 - 141,7
4a - 129,8 - 129,8
5 7,895 128,7 7,89s 128,6
6 - 139,1 - 139,0
7 - 1449 - 1448
8 7,895 125,8 7,86 s 125,8
8a - 138,4 - 138,5
9 - 160,5 - 160,5
10 2,46 s 19,4 2,45s 19,4
11 2,48 s 20,0 2,48s 20,0

OH 11,54 brs - 11,52 brs -

aDMSO-ds, 500 MHz, ¢125MHz; &+* 8c* ciia chdt tham khdo [94]

4.3.5. Hop chat cyclo-(Pro-Gly) (G246-5)

Hop chit G246-5 dugc phan lap dudi dang chat rin mau trang, diém néng
chay mp. 210-211°C; [o]pn?® -142,5° (¢ 0,40; MeOH). Phan tich phé 'H-NMR cua chat
G246-5 cho thay phan tir 6 4 nhém methylene, 1 nhém methine, 2 nhém carbonyl

gidng nhu chit G666-8. Két hop cac dir lidu phd va so sanh véi tai liéu tham khao



111

cho phép xac dinh chat G246-5 la cyclo-(Pro-Gly) [92].

4.3.6. Hop chit xanthone (G246-6)

Hop chit G246-6 duoc phan lap dudi dang chit rin mau triang, diém néng
chay 174°C. Pho *H-NMR xuat hién tin hiéu cia 4 proton vong thom & 816,67 (2H,
m, H-2+ H-4); 7,30 (1H, t, J = 7,5 Hz, H-3); 7,92 (1H, d, J = 7,5 Hz, H-1), giéng nhu
chat G666-6. Tur cac dix liéu phé *H-NMR va khao sat TLC so sanh véi chat chuan
c6 san trong phong thi nghiém va tai liéu tham khao cho phép xac dinh chét 1a G246-
6 la xanthone [83].

4.3.7. Hop chat guanosine (G246-7)

0
7
N5 !
/f
HO<s §N N/)Z\NH

@)

OHOH

Hop chat G246-7 dudi dang chat rin mau trang. Pho khéi ESI-MS cho pic ion
gia phan tir & m/z 284,1 [M+H]*. Phé 'H-NMR xuét hién tin hiéu caa mot proton
thom dang singlet & Jn 7,92; tin hi¢u doublet cua 01 proton ¢ ox 5,69 (1H, d, J = 6,0
Hz) va céc tin hiéu cua cac proton thuoc vung duong trong khoang on 3,50 - 0w 4,39
ppm. Trén pho 3C-NMR va DEPT (bang 4.27) cta hop chat G246-7 ¢ tin hiéu caa
10 carbon, bao gom mot nhdm methine thom ¢ dc 135,5; 4 carbon thom khong lién
két truc tiép véi hydro & 5c 116,7; 151,3; 153,7; 156,7; 4 nhom oxymethine sp® & dc
70,4; 73,7; 85,2; 86,4 va mot nhom oxymethylene sp? ¢ dc 61,4. Céc dit liéu phd 1D-
NMR va HSQC goi Y rang hop chat G246-7 1a mét hop chét dang purine nucleoside,
hinh thanh tir guanine lién két vai mot phan tir duong ribofuranose. Phan tich phd
HMBC, tuong tic gitta H-1' (61 5,69) véi C-8 (5c 135,5)/C-4 (dc 151,3), cho thy
guanine lién két vai phan tir duong thdng qua lién két ¢ vi tri B-Ne. Tir cac dit lidu

phd MS, 1D va 2D NMR cling véi so sénh véi tai liéu tham khao cho phép xac dinh
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chat G246-7 la guanosine [79].

HMBC ~—~
OHOH

Hinh 4.69: Mot s tuong tac phd HMBC cuia hop chat G246-7
Bang 4.24: Dit liéu phd NMR caa G246-7 va hop chat tham khao

C G246-7 Guanosine
OH*C @6 boi (J, Hz) Sc2d o> @0 boi (J, Hz) Sl d#
2 - 153,6 - 153,7
4 - 151,3 - 151,3
5 - 116,7 - 116,7
6 - 156,7 - 156,8
8 7,925 135,8 7,94 s 135,7
1 5,69 d (6,0) 86,4 5,12d (4,7) 86,4
2 4,39 m 73,7 4,41 m 73,7
3’ 4,08 brs 70,4 4,08 m 70,4
4’ 3,87 dt (4,0; 3,5) 85,2 3,87 m 85,2
5 3,52 dt (4,0; 12,0) 61,4 3,62m 61,4
3,62 dt (4,5; 12,0) 3,52m
2-OH - - 5,70 d (6,0) -
5,40d (6,1)
5-OH - - 5,04t (5,5) -
NH> - - 6,47 s -

3CD30D, PDMSO-ds, 500 MHz, %125 MHz, *Suc cia chat tham khao [79]

4.3.8. Hop chat adenosine (G246-8)

Chat G246-8 duogc phan lap ¢ dang chat rin mau trang, it tan trong cac dung
mdi hitu co thudng nhu CH2Clz, MeOH. Phan tich phd *H-NMR cua G246-8 do trong
CD30D nhan thdy ¢ ving trudng thap xuat hién tin hiéu caa 02 proton dang singlet
& 0n 8,33 (1H, s, H-2); 8,21 (1H, s, H-8); tiép d6 la cac tin hiéu cua dudng ribose o
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d6 chuyén dich héa hoc ¢ o 3,92 (1H, dd, J = 2,5; 12,5 Hz, Hb-5"); 3,78 (1H, dd, J
=3,0: 12,5 Hz, Ha-5); 4,76 (1H, dd, J = 5,0: 6,5 Hz, H-2): 5,99 (1H, d, J = 6,0 Hz,
H-1); 4,35 (1H, dd, J = 3,0; 5,0 Hz, H-3"); 4,19 (1H, m, H-4"). C4c tin hiéu phd trén
goi y cho biét hop chit G246-8 1a adenosine, mot hop chit rat phé bién trong vi sinh
vat bién. Két hop cac dir lieu *H-NMR, kiém tra trén sic ki ban mong TLC véi hop
chat adenoside chuan trong phong thi nghiém va so sanh véi cong b tham khao da
c6 (bang 4.25) [95] chung té hop chat G246-8 |4 adenoside.
Bang 4.25: S6 liéu phd NMR cua hop chit G246-8 va hop chit tham khao

C G246-8 Adenosine

OH*¢ @6 boi (J, Hz) Su>* @6 boi (J, Hz) ocPo#
2 8,20 s 8,135 152,4
4 - - 149,1
5 - - 119,4
6 - - 156,1
8 8,32s 8,34 s 140,1
1 5,99d (6,0) 5,87 d (6,0) 88,0
2' 4,76 dd (5,5; 6,0) 4,60 dd (5,0; 6,0) 73,5
3 4,36 dd (3,0; 5,0) 4,14 ddd (3,0; 4,5; 5,0) 70,7
4' 4,19 m 3,96 ddd (3,0; 3,5; 4,5) 85,9
5' 3,77 dd (2,5; 12,5) 3,67 ddd (3,5; 4,5; 12,0) 61,7

3,91dd (2,5; 12,5) 3,55 ddd (3,5; 7,0; 12,0)

3CD30D, "DMSO0-ds 500 MHz; 9125 MHz *&4 cuia chat tham khao [95]
4.3.9. Hop chit 2-deoxyadenosine (G246-9)

NH,
7 6|
N 5 \N
AL,
HO - 9N 4N
o 3
4 1
3 2
OH

Chét G246-9 thu dugc dudi dang chat rin vo dinh hinh, mau nau. Céc tin hiéu
cua phdé 1D-NMR duoc ghi nhan giéng nhu cac tin hiéu cua 2-deoxy-arabionoside
nhu trong ciu tao ciia G246-8. Tuy nhién, trong ving trudng thom, chat G246-8 con
cé tin hiéu cua cac proton va carbon cua adenin dc 120,8 (C-5); dc 141,5; Jn 8,20
(CH-8); dc 149,9 (C-4); dc 153,6; 61 8,34 (CH-2) va dc 157,5 (C-6). Phan tich chi tiét
cua phé NMR, céu tric cia G246-9 duoge xac dinh & 2-deoxyadenosine. Céc sé ligu

nay phl hop véi cong b trong tai liéu tham khao [96].
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Bang 4.26: Dt lieu NMR cua hop chat G246-9 va hop chat tham khao

C (G246-9 DEPT 2’-deoxyadenosine
on*P do boi (J, Hz) | o3¢ P @6 boi (J, Hz) | 6c™%*
2 8,34s 1536 | CH 8,335 153,5
4 - 149,9 C - 150,1
5 - 120,8 C - 120,1
6 - 157,5 C - 157,6
8 8,20's 1415 | CH 8,19s 141,6
1 6,45 dd (6,0; 8,0) 89,9 CH 6,451 (6,2) 90,1
2' 2,84 m 41,6 | CH: 2,83 m 41,6
2,43 m 2,43 m
3 4,09 m 73,1 CH 4.09m 73,1
4 4,60 m 87,4 CH 4,59 m 87,2
5 | 3,87dd(3,0;125) | 63,6 | CH> | 3,86dd(3,0;12,0) | 63,7
3,76 dd (3,5; 12,5) 3,76 dd (3,3; 12,0)

3CD30D, P500 MHz, €125 MHz , &+ &* cuia chdt tham khdao [96]
Nhu vay, tir san pham sinh khéi ctia chang vi sinh vat Streptomyces sp. G246,
cau tric caa 9 hop chat da duoc phan lap va xac dinh, bao gdom spirotryprostatin A
(G246-1), cyclo-(Pro-Met) (G246-2), phenol A acid (G246-3), 3,4-dihydroxy-6,7-
dimethyl-quinoline-2-carboxylic  (G246-4), cyclo-(Pro-Gly) (G246-5), xanthone
(G246-6), guanosine (G246-7), adenosine (G246-8), 2'-deoxyadenosine (G246-9).

o O OH OH
N \OH
NH 1O | N O
(@) 7
N~ ~COOH

HO <~ “OH N
: o)'V “H

SCH; G246-3 G246-4 G246-5
- G246-2 NH, NH,

N
HO N /)\ HO N /) HO N /)
o N” “NH, o N
o}
0

G246-6 OHOH G246-7 OH G246-8 OHOH G246-9

Tom lai: Tir san pham sinh khdi cua ba chung xa khuan Actinoalloteichus
cyanogriseus G631, Streptomyces sp. G666 va Streptomyces sp. G246 da phan 1ap
duoc 25 hop chét (gdm 23 hop chit khac nhau). Trong d6 c6 4 chat méi 14 streptomine
A (G666-1), streptomine B (G666-2), streptomine C (G666-3) va isocyanogramide
(G631-1). Cau tric hoa hoc cua cac hop chat dugc khing dinh bing phwong phap

phd vat Iy hién dai va so sanh vai tai liéu tham khao. Céc hop chét phan lap duoc
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thuoc 16p chat cyclodipeptide, indole, coumarin, cac hop chat phenolic, alkaloid phu

hop véi 16p chit da dugc phan lap duoc tir chi Streptomyces va chi Actinoalloteichus.

OH )\ OH cl 0
© 631-1° G666-1 (o G666-2 O%\O/ G666-3

4.4. Két qua thir hoat tinh khang vi sinh vat kiém dinh céia cac hop chét thi cip
phan l1ap dwoc

Cac hop chat sach tir chung xa khuan duoc thtr hoat tinh ddi véi 7 chiang
VSVKD bao gom 3 chang vi khuan Gram am: Escherichia coli ATCC25922,
Pseudomonas aeruginosa ATCC27853, Salmonella enterica ATCC13076; 3 chung
vi khuan Gram duong: Enterococcus faecalis ATCC29212, Stapphylococus aureus
ATCC25923, Bacillus cereus ATCC14579 va 1 ching nam Candida albicans
ATCC10231.

Bing 4.27: Két qua thir hoat tinh khang vi sinh vat kiem dinh cua cia cac hop chat
thur cap phan lap duogc tu chung Actinoalloteichus cyanogriseus G631

MIC (pg/ml)
11 | Hop Gram duong Gram am Nam
chat E. S.aureus | B.cereus | E. coli P. S C.albica
faecalis ' ' ' aeruginosa | enterica ns
1 G631-1 | 128 64 - - - - 128
2 G631-2 | 128 128 - 32 64 - 32
3 G631-3 64 128 - 256 - - 64
4 | G631-4 64 128 16 - 64 - 128
5 G631-5 | 128 64 128 - - - 32
6 G631-6 | 128 128 - - - - 128
7 G631-7 64 256 128 - - - 64
8 | G631-8| - - - - - - -
9 ‘S 256 256 128 32 256 128
10 C 32

“Chat ddi chirng duong S: streptomycin, C: cycloheximide; (-) Khéng c6 hoat tinh

8 hop chat thir cap phan lap tir chiing Actinoalloteichus cyanogriseus G631
duoc thir hoat tinh khang 7 chiing vi sinh vat kiém dinh, két qua cho that hop chat méi
G631-1 thé hién hoat tinh d6i véi 2 chang Gram (+) E. faecalis, S. aureus va 1 ching
nam C. albicans véi gia tri MIC 1an luot 1a 128, 64 va 128 pg/ml. Hop chat G631-5
va G631-7 cuing thé hién hoat tinh ddi vé&i 4 chang vi sinh vat kiém dinh 13 E. faecalis,

S. aureus, B. cereus, C. albicans véi gia tri MIC tir 32-256 pg/ml. Hop chat G631-4
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thé hién hoat tinh @i véi 5 chung vi sinh vat kiém dinh 1a E. faecalis, S. aureus, B.
cereus, aeruginosa, C. albicans véi gia tri MIC nam trong khoang 16-128 pg/ml, hop
chat nay thé hién hoat tinh tét nhat dbi véi chung B. cereus véi gia tri MIC = 16 pg/ml.
Hop chat G631-6 thé hién hoat tinh chon loc di véi 2 chung E. faecalis, S. aureus
v6i gia tri MIC = 128 pg/ml. Hop chat G631-2 thé hién hoat tinh ddi véi 5 chung vi
sinh vat kiém dinh, hop chat nay c6 hoat tinh tét véi vai 2 chung E. coli va C. albicans
v6i gia tri MIC = 32 pg/ml. Hop chat G631-8 khong thé hién hoat tinh di véi 7 ching
vi sinh vat kiém dinh ther nghiém.

Bing 4.28: Két qua thir hoat tinh khang vi sinh vat kiem dinh cua cia cac hop chat
thar cap phén lap duoc tir chung Streptomyces sp. G666

MIC (ug/ml)
TT Hop Gram duong Gram am Nam
chat E. S. B. E. P. S. C.albica
faecalis | aureus cereus coli |aeruginosa | enterica ns

1 | G666-1 64 64 64 - - - 16
2 G666-2 64 - - - - - 16
3 | G666-3 32 64 - - - - 16
4 | G666-4 - - - 128 - - -
5 G666-5 64 256 256 - - - 128
6 G666-6 128 256 256 64 256 128 -
7 G666-7 - - - - - - -
8 G666-8 - - - - - - -
9 *S 256 256 128 32 256 128
10 C 32

“Chat di ching duong S: streptomycin, C: cycloheximide; (-) Khong c6 hoat tinh

Ca 3 hop chat méi phan lap tir chung Streptomyces sp. G666 déu thé hién hoat
tinh khang vi sinh vat kiém dinh t6t, trong d6 hop chat G666-2 thé hién hoat tinh
chon loc d6i vai 2 ching vi sinh vat kiém dinh 13 E. faecalis va C. albicans véi gia
tri MIC 1an luot 12 64 va 16 pg/ml. Hop chat mai G666-1 thé hién hoat tinh d6i Véi
3 ching Gram (+) E. faecalis, S. aureus, B. cereus va 1 chung ndm C. albicans véi
gia tri MIC lan luot 13 64, 64, 64 va 16 pg/ml. Hop chat mai G666-3 thé hién hoat
tinh ddi véi 2 chung Gram (+) E. faecalis, S. aureus va 1 ching nam C. albicans véi
gia tri MIC lan luot 1a 32, 64 va 16 pg/ml. Ca 3 hop chat méi tir chung G666 (G666-
1, G666-2, G666-3) thé hién hoat tinh khang ndm ddi véi ching Candida albicans
cao hon ddi chung duwong 13 hop chat cycloheximide. Hop chat G666-4 thé hién hoat
tinh chon loc di vai chiang E. coli véi véi gia tri MIC = 128 pg/ml. Hop chit G666-

6 thé hién hoat tinh d6i vai 6/7 chung vi sinh vat kiém dinh thir nghiém.
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Bing 4.29: Két qua thur hoat tinh khang vi sinh vat kiem dinh cua cia cac hop chat
thar cap phén lap duoc tir ching Streptomyces sp. G246

MIC (ug/ml)
TT Hop Gram duong Gram &m NAm
chat E. S. B. E. P. S. C.albica
faecalis | aureus | cereus coli |aeruginosa | enterica ns
1 | G246-1 64 - 128 - - - 128
2 | G246-2 32 - - - - - -
3 | G246-3 - - - - - - -
4 | G246-4 | 128 - - 32 256 64 -
5 | G246-7 - - - - - - -
6 | G246-8 32 - - - - - 64
7 | G246-9 - - - - - - -
8 ‘S 256 256 128 32 256 128
9 ‘C 32

“Chat di ching duong S: streptomycin, C: cycloheximide; (-) Khong c6 hoat tinh

Trong s6 7 hop chat thir cdp phén lap tir chiing Streptomyces sp. G246 thir
nghiém thi c6 4 hop chat thé hién hoat tinh khang vi sinh vat kiém dinh trong d6 hop
chat G246-1 thé hién hoat tinh d6i vai 2 chiung Gram (+) E. faecalis, B. cereus va 1
chung nam C. albicans vai gia tri MIC lan luot 13 64, 128 va 128 pg/ml. Hop chat
G246-2 thé hién hoat tinh chon loc ddi véi chung E. faecalis voi véi gia tri MIC = 32
ug/ml. Hop chat G246-4 thé hién hoat tinh d6i vai ca 3 chung Gram (-) Escherichia
coli, Pseudomonas aeruginosa, Salmonella enterica voi gia tri MIC 1an luot 1a 32,
256 va 64 pg/ml. Hop chat G246-8 thé hién hoat tinh tét doi véi chung Gram (+) E.

faecalis va ching nim C. albicans véi gia tri MIC lan luot 14 32 va 64 pg/ml.

Két luan chung: nhu vay, trong s6 23 hop chat tha hoat tinh ¢6 17 hop chat
c6 hoat tinh ¢ ché tir 1 dén 7 chung VSVKP véi gia tri MIC bang va thap hon gia
tri MIC cua cac khang sinh déi chiing, trong d6 c6 16 hop chét cé hoat tinh 18n céc
chang vi khuan Gram dwong, 6 hop chat ¢ hoat tinh Ién cac chung vi khuan Gram
am va 13 hop chit c6 hoat tinh Ién chung ndm kiém dinh. Hop chat G666-6 thé hién
hoat tinh khang VSVKD pho rong véi kha nang tac dong 1én 6/6 chung vi khuan kiém
dinh nhung khong c6 hoat tinh 1én chang nam kiém dinh. Ba hop chat G631-2, G631-
4, G246-4 6 hoat tinh 18n 4/6 chang vi khuan kiém dinh véi cac gia tri MIC thap hon
hodc bang véi MIC cia chat d6i ching duong, hop chat G246-4 khdng c6 hoat tinh
l&n chung ndm kiém dinh con dbi véi hop chat G631-2 va G631-4 c6 gia tri MIC thap
hon hoat bang véi chat ddi chung cycloheximide. Nam hop chat G666-1, G631-5,
G631-3, G631-5, G631-7 khang 3/6 chung vi khuan kiém dinh va ca 5 chat déu c6
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hoat tinh 1&n chung nam kiém dinh, trong d6 hop chat G666-1 thé hién hoat tinh
khang ndm tdt nhat véi gia tri MIC 1a 16 pug/mL thap hon so véi chat dbi chung
cycloheximide. Bn hop chat G666-3, G631-1, G631-6, G246-1 thé hién hoat tinh
vé6i 2/6 chang vi khuan kiém dinh tot vé6i gia tri MIC thap hon d6i ching dwong
streptomycin, chung déu c6 hoat tinh 1&n chang nam kiém dinh va hop chat G666-3
¢ hoat tinh manh nhét véi gia tri MIC 16 pg/mL. Ba hop chat G666-2, G246-2,
G246-8 c6 tac dung chon loc 1én chung vi khuan kiém dinh Enterococcus faecalis
Vvé6i gia tri MIC lan luot 12 64, 32, 32 pg/mL thap hon rat nhiéu so véi chat dbi ching
duong streptomycin, chung déu 6 hoat tinh Ién chang nAm kiém dinh, trong dé hop
chat G666-2 c6 hoat tinh cao nhat véi gia tri MIC 16 pg/mL. Nhiéu chat thé hién hoat
tinh khang nam tét d6i véi chung ndm kiém dinh Candida albicans ATCC10231 dién
hinh 1a G666-1, G666-2, G666-3.
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KET LUAN

1. P tién hanh nudi ciy nhan sinh khéi luong 16n quy mé 50 kg caa ba chung
xa khuan gdm Actinoalloteichus cyanogriseus G631, Streptomyces sp. G666 va
Streptomyces sp. G246. Pay 1a cac ching c6 hoat tinh khang VSVKD tét, khang tur
3-5 chung VSV kiém dinh thtr nghiém.

2. i tién hanh nghién ciu phan 1ap va xac dinh cau tric hda hoc cua 25 hop chat
thir cap tir 3 chuing xa khuan Streptomyces sp. G666, Actinoalloteichus cyanogriseus
G631 va Streptomyces sp. G246 (gém 23 hop chat khac nhau), trong d6 c6 4 hop chat
mai la streptomine A (G666-1), streptomine B (G666-2), streptomine C (G666-3) va
isocyanogramide (G631-1). Cau trtc hda hoc cua cac hop chat méi duoc khang dinh

bang két hop cac phuong phap pho vat ly hién dai va so sanh véi tai liéu tham khao.

3. Cac hop chét phan lap duoc d3 dugc khao sat hoat tinh khang VSVKD
trong d6 ca 4 hop chat méi déu thé hién hoat tinh tét, khang tir 2-4 chang vi sinh vat
kiém dinh thir nghiém véi gia tri MIC tir 16-128 pg/ml, 3 hop chat méi tir ching
G666 la G666-1, G666-2, G666-3 thé hién hoat tinh khang nam d6i véi ching
Candida albicans cao hon ddi chimg duong 1a hop chat cycloheximide. Hop chat
G666-6 khang 6/7 chung VSVKD, 2 hop chit 1a G631-2, G631-4 khang 5/7 chung
VSVKD, 6 hop chit 1a G666-1, G666-5, G631-3, G631-5, G631-7, G246-4 khang
4/7 chung VSVKD, 4 hop chit G666-3, G631-1, G631-6, G246-1 khang 3/7 chung
VSVKDB, 2 hop chat G666-2, G246-8 khang 2/7 chung VSVKD, 2 hop chat G666-4,
G246-2 khang 1/7 ching VSVKD. Dic biét 1a ¢6 6 hop chat ¢6 hoat tinh ddi véi cac

chung Gram (-) thu nghiém.
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PONG GOP MO| CUA LUAN AN
1. T két qua sang loc hoat tinh khang vi sinh vat kiém dinh, da tién hanh nudi cay
nhan sinh khéi luong 16n quy md 50 kg/mé cua ba chung xa khuan la
Actinoalloteichus cyanogriseus G631, Streptomyces sp. G666 va Streptomyces
sp. 246.

2. Tu 3 chung xa khuan Actinoalloteichus cyanogriseus G631, Streptomyces sp. G666
va Streptomyces sp. 246, di phan lap va xac dinh ciu tric héa hoc cua 25 hop chét
thir cap (gom 23 hop chét khac nhau), trong d6 c6 4 hop chat méi 1a streptomine A
(G666-1), streptomine B (G666-2), streptomine C (G666-3) va isocyanogramide
(G631-1).

3. Két qua khao sat hoat tinh khang VSVKD cua 23 hop chat thi cap phan lap
duoc cho thay 17/23 hop chat thé hién hoat tinh khang VSVKD. Ca 4 hop chat
méi déu thé hién hoat tinh tét, khang tir 2-4 chung vi sinh vat kiém dinh thir
nghiém véi gia tri MIC tir 16-128 pg/ml, 3 hop chat méi tir chiing G666 1a G666-
1, G666-2, G666-3 thé hién hoat tinh khang nam d4i véi chung Candida albicans
cao hon ddi ching duong 1a hop chat cycloheximide. Piac biét 1a ¢d 6 hop chat

c6 hoat tinh ddi véi cac chung Gram (-) thtr nghiém.
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KIEN NGHI

1. Cac hop chat da dugc phan 1ap tir cac chung xa khuan nén tiép tuc tién hanh
nghién citu vé cac hoat tinh sinh hoc khéc, vi du nhu hoat tinh giy doc té bao, hoat
tinh khang viém, chéng oxy hda, ..... nhim huéng dén kha ning @ng dung vao thuc
té trong twong lai. Dac biét 1a d6i véi nhitng chat méi ¢6 cau tric hoa hoc doc dao
nhu hop chat isocyanogramide G631-1, streptomine A G666-1, streptomine B G666-
2, streptomine C G666-3.

2. Ba chung xa khuan da duoc nghién cau trong luan &n can duoc nhan sinh
khdi lugng 16n trong cac méi truong khac nham phan lap dugc céc hop chat the cap
c6 tiém nang vé hoat tinh sinh hoc ciing nhu cau tric hda hoc doc dao. Bén canh do,
viéc tiép can cac nguon xa khuan bién Viét Nam dang ngay cang dé dang nho su phat
trién manh mé caa khoa hoc ky thuat, chiing ta nén mé rong tim kiém, thu thap thém
cac chung xa khuan khéac & cac ving bién con lai nham phuc vy nghién ctiu va cang

cb chi quyén bién dao.
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11.3. Phé ciia hop chit streptomine C (G666-3)
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11.4. Phé ciia hop chét 9H-pyrido[3,4-b]indole (G666-4)

GBBBFS._+ « ESIFull ms [50.00-600.00]RT- 1.38

100

05—

169.11

| N
6U§ N _ N

o] H
G666-4

= 13067

58722

e eas? 38931
AS 03

30131

ariae || 40746

o | PR

83.02 15505 | 18302 sala

17,37 149,10 | 207148 28521 28396 ..,

447 22

42516

b |, o]

| | T 3.20
P R | ui\-.\.,,n...,nd.,.uluq.:.»'u..,..x. VLY FRLYRTY CRNTS P VSPRINR BY NB A YUPvrropr i 0 9 OOV
50 100 150 200 250 300 as0 400

Phd ESI-MS cua hop chat G666-4
G666F2A1-MeOD-1H

13 12 11 10 9 8 7 6 5 4 3 2 1
[ \

450



G666F2A1-MeOD-C13CPD

PRSI

. : : : G v
200 180 160 140 120 100 80 60 40 20 0 ppm

Ph6 13C-NMR cua hop chat G666-4
11.5. Phé ciia hop chdt 3-acetyl-4-hydroxycinnoline (G666-5)

GBE6r 3150727164126 247 RT: 207 AV:1 NL: 7B1ES
T: FTMS + ¢ ESI Full m= [100.00-2000 00]
189.0727
100~

as

(EPTR ARTRY RUTH AVETVATEN)

g 3
¥ 554
: G666-5
X 50
8 g
f .
40
35—
30
25
e
1654
10— -
E| 147.0608 o LR
= 1400288 182.0515 .06 -
5 : 2301108
1420650 1630450 [ 1980831 219.1823 ARTPRON
= 1140053  127.0435 1360266 1700500 | LI 1 |
Ot e ety LA NS SaLam o e we n m e m e R SR R Pt plpaparieiply % 20 2o o g o w e ey
100 110 120 130 140 150 160 170 180 190 200 210 220 230 240

Ph6 HR-MS cua hop chit G666-4



G666F3A-CDC13-1H

2.786

w
wy

-0.

OH O
~N
N
G666-5
,,,,"\ ,,,,,, (S, = | .H.NJ*J\A ==
13 12 11 10 8 8 7 6 5 3 ‘ 0 ppr
Pho *H-NMR cua hop chat G666-5
G666R3-CDC13-C13CPD
| \' N2
OH O
~-N
N
G666-5
T T T T T T T T T T T T
0 100 90 80 70 60 50 40 30 20 10 ppm

T T T T T
210 200 190 180 170 160 150 1

40 130 120 11

Ph6 13C-NMR cua hop chit G666-5



11.6. Phé ciia hop chit xanthone (G666-6)
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111.9. Hop chdt 2'-deoxyadenosine (G246-9)
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