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TONG HQP, NGHIEN CUU DAN XUAT AMIN VA CAC AMIT
TU ELEUTHERIN TRONG SAM PAI HANH VIET NAM

TRUVONG MINH LUONG *, HOANG TH| HAI VAN ~

TOM TAT
Tur eleutherin duwoc tich ra sim dai hanh Viét Nam, chiing téi da tién hanh nitro hoa,
khir héa va axyl hoa, tir @6 da tong hop duwoc 4 hop chdt méi 14 6-aminoeleutherin va cac
amit N-thé ciia né. Cdu triic ciia amin va cdc amit d3 dwoc xdc nhdn bang cdc phwong
phap phd IR, "H-NMR, **C- NMR, 2D-NMR va phé MS. Hop chdt 6-aminoeleutherin, 6-
benzoamitelreutherin va 6-phtalamiteleutherin da dwoc nghién ciru hoat tinh khang khudn
va khang nam.
ABTRACT

Studying aminoeleutherine and amides derivating from eleutherine in Viethamese
eleutherin supbaphila Garnep

Starting from eleutherine extracted from Vietnamese eleutherin supbaphylla Gagnep,
four new compounds (6—aminoeleutherine and its N-substituted amides) were synthesized
by nitration, reduction and acylation. The structure of amin was determined by IR, 'H -
NMR, BC- NMR, and 2D-NMR and mass spectra. The compounds 6-aminoeleutherine, 6-
benzoamideleutherine and 6-phtalamideleutherine wrer tested for antibacterial and

antifungal activities.

1. Mé dau
Sam dai hanh Viét Nam (co tén
khoa hoc: eleutherin  supbaphylla

Gagnep) chira ham luong trong doi 16n
eleutherin (khoang 0,7%) [2]. Eleutherin
la hop chat co hoat tinh sinh hoc cao nhu
tinh khang khuan, khang nam [1, 2, 5, 6].
Nhitng hop chat tong hop duoc ¢ cau
trac twong eleutherin ciing c¢6 hoat tinh
khang sinh manh [6, 7]. Trong bai bao
trude, ching toi da tach eleutherin, xac
nhan ciu trac bang cac phuong phap
phd. Tur eleutherin chung to6i da tong
hop dugc mono, dinitro va xac dinh cau
tric cua chung bang cac phuong phap
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pho [4]. Ching t0i cling da khao sat
diéu kién t6i wu dé tong hop chat
mononitro va dinitro cia eleutherin.
Tuy nhién, hoé chat dugc sir dung trong
diéu kién nay con phirc tap. Trong bai
b4o nay, chdng toi tiép tuc tim diéu
kién don gian hon dé tong hop hop chat
mononitro va tir d6 tong hop hop chat
amin va cac amit cua eleutherin.
2.  Thwe nghiém
2.1. Téch eleutherin tir sdm dai hanh
Viét Nam

Eleutherin dugc tach tr sam dai
hanh Viét Nam theo [4].

2.2. Téng hop 6-nitroeleutherin

‘ Cho 20 ml H,SO, 980/9 vag binh
cau 100 ml, lam lanh binh cau bang da
muoi va thém tr tor 10 mIHNO; 65%
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vao binh cau, 1am lanh hdn hop thém
khoang 20 phuat, cho tr tr 1 gam
eleutherin vao binh phan tng va tiép tuc
khuay thém 3-5 phit. D6 hdn hop thu
dugc vao coc nude da, loc lay két tua
va ria sach bang nuéc lanh cho dén
moi truong trung tinh. Két tinh san
pham rin bang etanol (khan) thu duoc
tinh thé hinh kim, mau vang tuoi va co
nhiét do nong chay khoang 210-211°C.
H=60%.

2.3. Téng hop 6-aminoeleutherin

Cho 1,13 gam 6-nitroeleutherin
vao binh cau 100 ml, thém tiep 20 ml

etanol khan, khuay tan hoan toan chat
ran bang may khudy tir, cho 2,1 gam
bot kém vao binh phan tng va cho tur tir
1 ml HCI dic vao hon hgp phan tng.
Tiép tuc khudy hdn hop phan tng
khoang 60 phut. P6 san pham vao cdc
500 ml, cho NaHCOj3 vao hdn hop phan
tmg va khuiy dén phan ung trung hoa
Loc, rira chat ran bang etanol, 1am khan
dung dich bang Na,SO,, tach ldy chét
long 1am bay hoi dung moi thu dugc
tinh thé. Két tinh lai tinh thé trong
etanol nude theo ti 18 3:1 thu dugc chat
ran c6 mau tim than va nhiét do nong
chay 110-111°C. H=50%.

2.4. Téng hop amit ciia 6-aminoeleutherin

Bdng 1. Cac so li¢u diéu ché amit

Ky Tac nhan Khoi Lwong tac nhan | Thoi gian phan tng
hi¢u lwgng (ml) (phut)
amin (g)
M1 | Benzoyl clorua 0,107 2 30
M2 | Anhidrit axetic 0,274 2 30
M3 | Anhidrit phtalic 0,15 0,232 (gam) 360

Hoa tan m gam 6-aminoeleutherin
bang 10 ml dioxan khan trong binh cau
100 ml, dat 1én may khuay tir, lap sinh
han hoéi luu. Khuay va them Vml hoic
m; gam tac nhan vao binh phan tng.
Sau khi cho hét tac nhan, khuay va dun
trong thoi gian khoang 30 phut dén 360
phit (tuy theo phan ung). Pudi bét
dung méi thi tinh thé tach ra (rieng M3
cho thém Na,CO; du vao hén hop sau
phan tng). Loc l4y tinh thé, rira sach va
tinh ché bang dung moéi etanol hoic
etanol: nudce theo ti 1€ 3:1. Po nhiét do
nong chay va can, tinh hiéu suat phan
ung.
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2.5. Cac phwong phép phé IR, ‘H-
NMR, “*C-NMR, HSQC, HMBC va
LC-MS

Cac phuong phap phd duoc do tai Vién
Hoa hoc- Vién Khoa hoc va Céng nghé
Viét Nam.

Pho IR dugc do trén may
Shimadzu 8 100 FTIR, mau dugc ép
vién voi KBr.

Phé 'H-NMR, *C-NMR, HSQC,
HMBC dugc do trén may Brucker
NMR Avance 500 MHz.

Phé MS dugc do trén may 5 898B
MS.
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2.6. Hoat tinh sinh hoc

Hoat tinh khang vi sinh vat kiém
dinh dugc xac dinh tai phong Hoat tinh
sinh hoc — Vién Hoéa hoc - Vién Khoa
hoc va Cong nghé Viét Nam.

Hoat tinh khang vi sinh vat kiém
dinh dugc tién hanh trén phién vi luong
theo phuong phap Vander Bergher va
Vlietlinck (1991), va MC Kane, L ...,
& Kandel (1996) véi cac ching vi sinh
vat kiém dinh 1&: Vi khuan Gr (-) E.
coli; P. aeruginasa; Vi khuan Gr (+) P.
subtillis, S. aureus; Nim men: C.
albicans.

3. Két qua va thio luin
3.1. X&c nhdn céu tric ciia eleutherin
tach tir sam dai hanh Viét Nam

Eleutherin tach duoc 1 tinh thé
hinh kim, mau vang, tan tot trong etyl
axetat, axeton, cloroform va axit
sunfuric dac. Eleutherin c6 nhiét do
néng chay 175-177°C.

Két qua sdc ky ban mong cho théy
hop chat tach dugc c6 cung Ry véi
eleutherin [4].

3.2. Hop chit 6-nitroeleutherin

Tinh thé hinh kim, mau vang, t%
=210-211°C, tan tot trong dung moi
ancol etylic, etyl axetat, cloroform v.v...

San phém co két qua séc ky ban
mong cung R véi hop chat 6-
nitroeleuthrin [4].

3.3. Téng hop va nghién ciru céu triic
cria 6-aminoeleutherin

Amin thu duoc 12 tinh thé mau tim
than, hinh kim, cq nhiét do nong chay
110-111°C, tan tot trong etanol, etyl
axetat, CHClj3, v.v...

IR (KBr): 3 024 cm™ (yc. thom);
2981 cm?, 2938 cm™, 2838 cm™ (yeu
no); 1 602 cm™ (yc-o0 vONg quinon);
1 548 cm™, 1 465 cm™ (yc—c nhan
thom); 3 419 cm™ va 3 304 cm™ (ynm2
khong ddi xtng), vai 1 650 cm™ (Sno
ludi kéo); Pho IR ciia san pham c6 cac
van tuong tu nhu 6-nitroeleutherin. Van
phd dic trung cho tin hiéu ctua nhém
nitro ¢ ving 1 529 cm™ va 1 368 cm™
bi bién mat. Xuat hién thém van pho
dac trung cho tin hi¢u cia nhém NH, &
ving 3 419 cm™ va 3 304 cm™ va 1 650
cm™. Vay da xay ra qua trinh khir nhém
NO, thanh nhom NH,.

'H-NMR (500 MHz, ppm,
CDCl,): 1,24 (3H, d, J=6,1Hz, H-12);
1,35 (3H, d, J=6,5Hz, H-11); 2,02 (1H,
dd, J1=18,15Hz; J2=10,23Hz, H-4a);
2,67 (1H, dd, J1=18,15Hz; J2=5Hz, H-
4B); 3,53 (1H, m, H-3); 3,80 (3H, s, H-
13); 4,68 (1H, q, J=6,5Hz, H-1); 7,20
(1H, d, J=9,4Hz, H-7); (1H, d, J=9,4Hz,
H-8); 7,78 (2H, s, NH,).

Trén phé 'H-NMR c¢6 17H pho
hop véi céu trac cia aminoeleutherin.
Bao gom 2 pic ¢ ving truong manh
(6=1,24 ppm va 1,35 ppm) dac trung tin
hiéu cua hai nhém CH; ¢ vi tri 12 va
11. Hai pic ¢ vung truong manh
(6=2,02 ppm va 2,67 ppm) dac trung
cho tin hiéu cua nhom CH, véi cac
hidro ¢ vi tri a va B. Cé 3 pic ¢ vung
trrong trung binh la dac trung cho tin
hiéu cua hidro ¢ cac vi tri 3, 1 va 13.
Hai pic ving truong yéu (7,20 ppm va
7,40 ppm) ddc trung cho tin hi¢u cua
hai hidro cia nhan thom va tuong tu
nhu din xudt nitro [4] thi mdi tin hiéu
cling dugc tach thanh hai van nén
ching toi gan cho hidro & vi tri s6 6 va
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s6 7. Dic biét chiing toi thdy xuat hién
mot pic don tuwong trng véi 2H ¢ vung
7,78 ppm dugc gan cho tin hi¢u cua
nhém NH,. Can cit trén ciu trac cua
hop chat nitro ¢ phan tich trong tai liéu
trude va sd lidu phd thu duoc chung toi
d4 c6 thé khang dinh dugc hop chat 1a
6-aminoeleutherin

BC-NMR  (500MHz,  ppm,
CDCly): 20,66 (C-11); 21,33 (C-12);
30,14 (C-4); 57,25 (C-13); 68,84 (C-3);
70,22 (C-1); 112,07 (C-5a); 119,60 (C-
9a); 123,10 (C-8); 125,10 (C-7); 141,15
(C-4a); 145,16 (C-6); 147,08 (C-10a);
152,49 (C-9); 183,80 (C-10); 185,77
(C-5).

Trén phd *C - NMR, c6 16 pic la
tin hi¢u ctia 16 nguyén tr cacbon. Hai
pic ¢ vung truong manh (20,66 ppm va

21,33 ppm) la tin hi¢u cia hai nhom
CHs; ¢ vi tri s6 11 va s6 12. 3 pic ¢ ving
truong trung binh (57,25 ppm, 70,22 ppm
va 68,84 ppm) la tin hi¢u cia cac
nguyén tir cacbon cd lién két ete gom
C-13; C- 1 va C-3. Pic ¢ vung truong
manh (30,14 ppm) la tin hi¢u cua
cacbon s6 4. Con lai 10 pic ¢ ving
trudng yéu trong dé hai pic (185,77 ppm
va 183,80 ppm) la tin hi¢u ctia cacbon
cua nhém C=0 & vi tri s6 5 va s6 10. 8
pic con lai 1a tin hiéu ctia cac nguyén tir
cacbon ¢ nhan naphtoquinon, riéng tin
hiéu cua cacbon ctia nhém CH & vi trf sb
7 va 8 ¢6 6=125,10 ppm va 123,10 ppm,
con lai 1a tin hi¢u cua cac nguyén tir
cacbon bac 4.

Cac sb6 lieu vé phd HSQC va
HMBC dugc trinh bay trén bang 2.

Bdng 2. Cic sé ligu vé pho HSQC va HMBC ciia 6-aminoeleutherin

Vi tri HSQC HMBC
dc (ppm) Sn (ppm) Tuong tac
H > C (ppm)
1 70,22 4,68 -
3 68,84 3,53 -
4 30,14 2,02(H-40) (C-12)(y); (C-3); (C-4a); (C-10a)
2,67 (H-4B) (C-4a); (C-10a); (C-5)
5 185,77 - -
6 145,16 - -
7 125,10 7,20 (C-5a); (C-9);
8 123,10 7,40 (C-9a); (C-6); (C-9); (C-10)
9 152,49 - -
10 183,80 - -
11 20,66 1,35 (C-1); (C-10a);
12 21,33 1,24 (C-4); (C-3); (C-4a)
13 57,25 3.80 (C-9)
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4a 141,15 - -
S5a 112,07 - -
9a 119,06 - -
10a 147,08 - -

Céc s6 liéu phd HSQC va HMBC
cho thay su phl hop cua ciu triac hop
chét tong hop so v6i du kién va cac tin
hiéu caa phd 'H - NMR va *C - NMR
dugc gan hoan toan phu hop véi cac vi
tri trong cong thirc cau tric du kién.

13 11
OCHj, o) CHg

NH, o

Ph6 MS cua amin: Pic ion phan
tir M ¢6 m/z 1a 287 phu hop véi cong

thicc phan tor cua 6- aminoeleutherin
(C16H1704N). Ngoai ra con cac pic tng
Vvé&i cac phan manh 1a: 272 (M-CHy);
258 (M-C;Hs); 254 (M-CH3-H,0); 230
(M-C,Hs-CO); 229 (M-2C,Hs); 214
(M-CH3-C,HsCHO); 200 (M-CyHs-
C2H5CHO) V.V...

Nhu vay, cac s6 liéu phd cho phép
chung ta két luan hop chit 1a 6-
aminoeleutherin.
3.4. Téng hop
aminoeleutherin

Céac amit tong hop dugc trinh bay
trén bang 3.

cac amit tw 6-

Bdng 3. Cic tinh chét ciia amit diéu ché dwoc tir 6-aminoeleutherin

OCH3 0

CH3

IR

CHj
Ar(R)—C—NH O
(@)
Ky Téac nhan Ar- Dang bé ngoai trc (°C) Hiéu sudt | Dung
hi¢u moi
ket
tinh
M1 CsHsCOCI CeHs- Tinh thé hinh kim, 202-203 90 dioxan
mau cafe
M2 (CHsC0),0 CHs- Tinh thé hinh kim, 240-241 90 Pioxan
mau méan chin
M3 .0 Tinh thé hinh kim, 225-226 60 Etanol:
©[C\ mau vang nau H,0
o) COOH
/
C.
@]

Chung toi d4 st dung phd IR, *H-NMR, **C-NMR va phé MS dé xac nhan cu
trdc cha cac amit N-the tong hop duoc.
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S6 liéu vé pho IR cia cac amit N-thé duoc trinh bay trén bang 4.

Bdng 4. Cdc sé ligu pho IR ciia cdc dén xudt amit N- thé
ciia 6-aminoeleutherin (cm ™)

K}/ Ar (R) YNH YOH (axit) YcH (no) | Yco (axit) Yco Yco Yc=c

hiéu (thom) (amit) | (quinon) (vong thom)

M1 CeHs - 3426 - 3161 | 2988; - 1676|1636 | 1591;

(v) 2 931; 1514;

2 859 1490

M2 CH; - 3420 - 3241 | 2983; - 1691|1640 | 1610;

V) 2926 1 585;

2 833 1510

M3 | 0- HOOCC¢H, - 3 42_0 3 358 3076 | 2976; 1711 | 1680|1660 |1620;

(vai) 2933; 1581;

2 869 1530

Trén pho cia cac dan xuét co day
du cac cuc dai hép thu dac trung cho
hop phan eleutherin. Pong thoi cuc dai
hap thu dic trung cia nhém chirc amin
(-NH,) dugc thay thé boi cuc dai hap
thy ving 3 426-3 420 cm™ dic trung
cho dao dong hoa tri cia NH trong chirc
amit. Phd IR cua M3 xuét hién thém
cuc dai hap thu 1 711 cm™ dic trung
cho dao dong hoa tri cua nhom CO cua

chtrc axit va cuc dai hap thu vung 3 358
cm™ dic trung cho dao dong hoa tri ciia
nhoém OH cia chtrc axit.

Phé *H-NMR ciia cac dan xuét N-
thé dugc trinh bay trén bang 5 va 6.
Bang 5 1a c4c s6 liéu phd 'H-NMR cua
hop phan eleutherin va bang 6 1a cac s6
licu 'H-NMR cia hop phin cac nhom
thé R(Ar)-.

Béng 5. Céc sé ligu phé hop "H-NMR phdn eleutherin ciia cic amit N-thé
(6 ppm,J Hz)

13
OCH30

11
CH;

O
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Ky H-1 H-3 H-4 H-7 H-8 | H-11 | H-12 | H-13 | H-14
hi¢u H-4a | H-4p
M1 | 485 | 360 | 221 | 2,78 | 741 | 927 | 154 | 1,37 | 4,00 | 12,95
(1H; q; (1H, (1H; (1H:; (1H;d; | (AH; d; | (3H; d; (3H: d: (3H; | (1H; )
6,5) m) dd; | gg:5 | 10) 10) 6,5) 65 | 9)
10,25; | 1g)
18)
M2 | 484 | 358 | 217 | 2,73 | 735 | 902 | 153 | 1,37 | 3,98 | 11,96
(IH,q; | (IH; | (IH, | @QH; | (AH;d; | (AH;d; | (3H, d; | (3H, d; | (3H; | (1H;s)
6,5) m) dd; dd; 5; 9,5) 9,5) 6,5) 6) S)
10,25; | 18,25)
18,25)
M3 | 433 | 361 | 224 | 281 | 761 | 893 | 1,39 | 129 | 391 | 847
(H; a0 | AH | @qn; | @n; | @H | (IHd | BHidi | BHid: | (3n: | (1H; 5)
6,5) m) dd: dd; 5: 8,5) 8,5) 6,5) 7) S)
10,13; | 18,5)
18,5)
Béng 6. Cic sé ligu phé "H-NMR ciia amit tong hop dwge (6 ppm,J Hz)
(hop phén axit hitu co)
H
o | 14 2 1|y,
C—N—E[ H3C—ﬁ—N—EI
0
H-3" H7T H-4’ H-6" H-5°
M1 - 8,10 (2H; d; 7) 7,55 (2H, dd; 8; 7) 7,55 (1H, dd; 8;
8)
M2 | 2,27 (3H;9) - - - ; )
M3 - 801 (1H; | - | 7,63(1H;dd;8; | 8,04 (1H;d;7) | 7,61 (1H;dd; 7;
d; 8) 8) 8)

El: Hop phdn eleutherin

Trén bang 5 va 6 cho thiy sd
luong hidro hop chat thu dugc phu hop
V6i s6 lugng hidro ciia amit dy kién.

So sanh véi do chuyén dich hoa
hoc ctia cac amit so vdi amin tuwong ng
(A1), ching t0i nhan thay do chuyén
dich hoa hoc cta hop phéan eleutherin it
thay d6i. Khi chuyén sang amit thi

nhom chtc amin c6 2H d& dugc thay
thé bang nhom chirc amit c6 1H va c6
do chuyén dich hdéa hoc cua chuc
amit chuyén dich manh vé phia ving
trudong yéu (12,95 ppm, 11,96 ppm va
8,47 ppm). Céc axit khac nhau thi su
chuyén dich ciing khic nhau. Amit
tao ra tir nhiing axit géc hidocacbon
day electron nhu CHj- (+1, +H) va
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Ce¢Hs- (+C) lam thay doi nhiéu do
chuyén dich héa hoc, con amit tao ra tir
axit phtalic 1am thay doi d6 chuyén dich
hda hoc it hon.

Nhin cac sb liéu ¢ bang 5, ching
t6i nhan thay hoan toan phd hop véi do
chuyén dich héa hoc cua cac nhém
hidrocacbon theo du kién, cac gia tri &
va J da dugc trinh bay trén bang 5.

Pé x4c nhan thém cau tric ching
toi tién hanh do phé *C-NMR caa M1
va M2.

BC-NMR  (500MHz, ppm,
CDCl;) ciia hop chat M1: 20,53 (C-
11); 21,28 (C-12); 29,97 (C-4); 56,79
(C-13); 68,87 (C-3); 70,17 (C-1);
117,73 (C-5a) ; 119,60 (C-9a); 121,07
(C-8); 127,54 (C-4’ & 6); 128,12 (C-
7); 128,93 (C-3’ & 7°); 132,23 (C-27);
134,59 (C-5°); 135,48 (C-4a); 140,56
(C-6); 148,78 (C-10a); 155,63 (C-9);
166,38 (C-1°); 183,40 (C-10); 188,31
(C-5)

BC-NMR  (500MHz,  ppm,
CDCIl;) ciia hgp chat M2: 20,49 (C-
11); 21,27 (C-12); 25,60 (C-27); 56,75
(C-13); 70,14 (C-1); 68,85 (C-3); 29,83
(C-4); 117,30 (C-5a); 119,47 (C-9a);
120,96 (C-8); 127,95 (C-7); 135,17 (C-
4a); 140,44 (C-6); 148,76 (C-10a);
155,45 (C-9). 169,73 (C-1’); 188,01 (C-
5); 183,41 (C-10);

Phé *C- NMR cua M1 va M2
hoan toan phd hop vé sb luong cacbon
va do chuyén dich héa hoc cua cac
nguyén tir cacbon déu phi hop véi cong
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thire du kién.

Ph6 MS ciia M1¢6 pic ion phén tir
M* ¢d m/z 1a 391 phll hop vé6i cong
thirc phan tir dyu kién C,3H,,05N. Ngoai
ra con cO cac pic ion manh tuong ng
la: 376 (M-CHjy); 362 (M-C,Hs); 348
(M-CH;3-CO); 286 (M-CgHsCO); 271
(M-CgHsCO-CHj3); 254 (M-CgHsCO-
CH30H); 244 (M-C¢HsCO-CH,CO);
V.V...

Ph6 MS ciia M3 ¢ pic 16n nhat c6
m/z la 417 phu hop vo6i phan tir
C24H2107N bl tach 1 phﬁn tr nudc (M'
H,0) c6 cbng thac tuong Ung
C24H19OgN. Ngoai ra con cO cac pic
khac: 402 (M-H,O-CHs); 384 (M-
2H,0-CH3); 356 (M-2H,0-CH5CO);
342 (M-H,O-CH,CO-CHj3); 286 (M-
HOOCCg¢H,y); 256 (M-HOOCC¢H,-
CH,0); 228 (M-HOOCC¢H,4-CH,0-
CO); v.v...

Nhu vay, phd MS cho thay cong
thirc phan tor phU hop voi du kién.
Trong sy phan manh ctia phé MS chung
t6i nhan thdy uu tién cat lién két CO-
NH, va cac phan cit & di vong chira oxi
ctia hop phan eleutherin.

Qua céc phé 'H- NMR, *C- NMR
va pho MS d& xac nhan sy phl hop
cdng thirc cua cac amit N- thé diéu ché
duoc phl hop voi cong thire dy kién.
3.5. Nghién ciru hoat tinh sinh hoc.

Cac sd liéu nghién ctu vé hoat
tinh sinh hoc dugc trinh bay trén bang 7.
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Bdng 7. Cic sé ligu vé hoat tinh sinh hoc

TT| Tén Tén chang vi sinh vat kiém dinh
mau Ec. Pa. Bs. Sa.Staphylococcus | Ca.Candida
Escherichia | Pseudomonas | Bacilus aureus Albicans
coli aeruginosa | subtilis ICso (g/ml) ICs0 (ug/ml)
1Cs0 (ug/ml) | 1Cso (ug/ml) 1Cso
(ng/ml)
1 | Amin >128 >128 >128 >128 >128
2 M1 >128 >128 64,0 >128 >128
3 M3 >128 >128 >128 >128 >128

Chung t6i d4 tién hanh nghién ciu
hoat tinh sinh hoc ctia amin va hai amit
ctua né. Két qua cho thdy hop chat 6 -
benzoamit eleutherin (mau M1) c6 hoat
tinh khang chung Bs. Bacilus subtilis ¢
nong do ICso = 64,0 ug/ml.

4. Kétluan

Tir eleutherin d4 tong hop duoc 6-
aminoeleutherin va 3 amit N-thé cua no

chua thdy trong tai liéu tham khao.
Amin duoc xac nhan cdu tric bang cac
phuong phap phé 'H- NMR, *C-NMR,
HSQC, HMBC va phd MS. Céac amit
N- thé dugc xac nhan ciu trac bang cac
phuong phép phé *H- NMR, *C- NMR
va phé MS. Hop chit 6 -
benzoamiteleutherin c6 hoat tinh khang
khuan véi chung Bs. Bacilus subtilis &
nong d6 1Csy 64,0 (ug/ml).
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