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DU LIEU VA HINH ANH PHO CUA MOT SO HOP CHAT PHAN LAP
TU CAC CHUNG MA10 VA HT
I. CHUNG MA10

a. Hop chat MA10A - Ergosta-4,6,8(14),22-tetraen-3-one

Hop chat MA10A nhan dugc dudi dang chat bot mau vang vé6i cong thitc phan
ttr 1a C,gH,,0 dugc xédc dinh bdi cdc dir liéu phd khoi véi pic ion [M+H]* tai 393,1
cung véi cdc dit liéu phd 'H-, *C- NMR va cdc phé DEPT.

MA10A-CDC13-1H

=G

Current Data Parameters
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PROCNO 1
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Dl 1.00000000 sec
MCREST 0.00000000 sec
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PL1 =3.00 dB
SFOL $00.1335009 MHz
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Hinh 2.2.1.a. Phd '"H-NMR ciia MAI0A
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@)
Hinh 2.2.1.b. Cdu triic héa hoc cua MAI10A
PhS cong hudng tir hat nhan '"H-NMR ctia MA10A dic trung cho mot hop
chat steroit. Trén phé '"H-NMR ctiia MA10A xuit hién cdc tin hiéu dic trung cua 1
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proton olefin tai 6 5,73 ppm (1H, s, H-4), proton ctia n6i doi noi vong bi th€ 2 vi tri
tai &y 6,06 ppm (1H, d, J = 9,5 Hz, H-6) va 6,61 ppm (1H, d, J = 9,5 Hz, H-7), cac
proton cua ndi doi ngoai vong c6 cau hinh rans tai 8y 5,21 ppm (1H, dd, J = 15,5,
7,5 Hz, H-22) va 5,26 ppm (1H, dd, J = 15,5, 7,5 Hz, H-23) (c4u hinh trans ctia n6i
doi duoc xdc dinh boi hang s6 tuong tac 16n: J = 15,5 Hz cta céc proton), cua 2
nhém metyl gan véi cacbon bac 4 tai 6 0,96 ppm (3H, s, H-18) va 1,00 ppm (3H, s,
H-19), 4 nhém metyl bac 3 tai dy 1,06 ppm (3H, d, J = 7,0 Hz, H-21), 0,83 ppm
(3H, d, J = 7,0 Hz, H-26), 0,86 ppm (3H, d, J = 7,0 Hz, H-27) va 0,93 ppm (3H, d,
J = 17,0 Hz, H-28). Su xut hién céc tin hiéu cua 6 nhom metyl trong d6 c6 2 nhém
metyl bac 3 va 4 nhém metyl bac hai goi ¥ ¢6 su ¢ mat ctia mot hop chét steroit
dang ergosterol.
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aroz S00.132000% HHz
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WOW F
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L8 Eﬂ Bz
[=1} 0
24 1.00
T T T o T T T 1 T T Y
220 200 180 160 140 120 100 80 60 40 20 0 ppm

Hinh2.2.1.c. Pho '*C-NMR clia MAT0A
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MA10A-CDC13-C13CPD &DEPT _%R
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Hinh 2.2.1.d. Phé C-NMR va cdc phé DEPT ciia MA10A

‘ L i

Trén pho *C- NMR va cdc ph6é DEPT xuit hién cac tin hiéu dic trung cla
khung ergosterol 28 cacbon véi c4c tin hiéu phd ctia 5 cacbon thé 2 cuia lién két doi
tai o 124,50 (C-6), 123,04 (C-4), 133,98 (C-7), 132,58 (C-23) va 135,02 (C-22), 3
cacbon olefin bac 4 tai 6. 124,45 (C-8), 156,05 (C-14) va 164,33 (C-5) va cua nhém
cacbonyl tai 6. 199,43 (C-3). Do d6 MA10A c6 1 n6i doi ngoai vong va 4 noi doi
ndi vong va 1 nhém cacbonyl. Ngoai ra con cé tin hiéu ctia 4 nhém metin tai J
39,27 (C-20), 33,11 (C-25), 55,76 (C-17) va 42,90 (C-20), 6 nhém metyl tai o tir
16,67-21,24 ppm.

Dé x4c dinh gi4 tri phd cong hudng tir hat nhan proton gin vdi cdc bon tuong
ing, phé cong hudng tir hat nhan 2 chiéu tuong tic truc ti€p HSQC da duoc tién
hanh. Qua cic tuong téc trén pho HSQC da xéc dinh dugc cdc lién két C-H. Két qua
duoc chi ra ¢ bang 1.

Bdng 1: Két qud phé NMR ciia MAIOA

a a, b SHa’c IIN{B(:
S A S mul, (J in Hz) (H to C)
I 342 3418 2,03 m/1.81 m
2 342 34.14 2,55 m/2.48 m 3
3 199,5 19943 i
4 123.0 123.04 573 s 2,6, 10
5 1643 16433 i
6 1245 124,50 6.04 d (9.5) 4,5,8, 10
7 134.0 133.98 6.61 d (9.5) 5,9, 14
8 1244 12445 i
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9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

44,3
36,8
19,0
35,6
44,0
156,1
25.4
27,7
55,7
19,0
16,7
39,3
21,2
135,0
132,6
42,9
33,1
19,7
20,0
17,7

44,38
36,79
19,02
35,64
44,02
156,05
25,38
27,71
55,76
18,97
16,67
39,27
21,24
135,02
132,58
42,90
33,11
19,67
19,99
17,56

2,16 m

1,71 m/1,61 m
2,09 m/1,31 m

2,47 m/2,39 m
1,82 m/1,52 m
1,26 m
0,96 s
1,00 s
2,17 m
1,06 d (7,0)
5,21dd (15,5, 7,5)
5,26 dd (15,5, 7.,5)
1,88 m
1,49 m
0,83d(7,0)
0,86 d (7,0)
0,93d (7,0)

arecorded in CDCI3,%125 MHz, <500 MHz

8, 14
17

12,13, 14, 17
1,5,9,10
17, 22,23
17, 20, 22

21,24
21,24, 25
22,23
23
24, 25,27
24, 25,26
23,24, 25

Dé x4c dinh cac vi tri nhém thé va kiém tra cdc gid tri do dich chuyén hod

hoc ctia céc vi tri, phd HMBC da duoc do. Trén phé HMBC, nhém 2 nhém metyl
duoc khang dinh tai vi tri C-18 va C-19 béi tuong tac HMBC ctia proton H-18, §;
0,96 v6i C-12(8¢ 35,64), C-13(3 44,02), C-17(5¢ 55,76), C-14(d¢ 156,05) va cua
proton H-19, &, 1,00 v6i C-1(5 34,18), C-5(8¢ 164,33), C-9(3. 44,38), C-10(3
36,79).Vi tri chia 3 nhém metyl con lai ciing duoc khang dinh vi trf qua céc tuong
tac trén ph6 HMBC : proton H-21 véi C-17, C-20, C-22, proton H-26 vé6i C-24, C-
25, C-27, proton H-27 véi C-24, C-25, C-26 va proton H-28 véi C-23, C-24, C-25.
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Hinh 2.2.1f. Phé HMBC ciia MAI0A

Tién hanh do phé COSY cia MA10A xdc dinh dugc céc tuong tic cta proton
dinh trén cac nguyén tlr cacbon canh nhau, do dé xac dinh duoc cac lién két C(1)-
C(2), C(6)-C(7), C9)-C(11)-C(12), C(15)-C(16)-C(17)-C(20)-C(22)-C(23)-C(24)-
C(25) nhu hinh 2.2.1.g.

S
——>» HMBC

O " — COSY

Hinh 2.2.1.g. Tuong tac HMBC va COSY cua MA10A

MA10A-CDC13-COSYGP

wa 11| A
0.5
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1.5
2.04 ]
v
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- ]
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- +
6.0 & g' ¥
i
65—
'.-.ot. S W . S U " _— ) S_— "
7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 s 2

Hinh 2.2.1.h. Phé COSY ciia MAIOA
Céc két qua phan tich néu trén két hgp véi cac dit kién pho khoi lugng cho
phép khang dinh hop chat MA10A 1a Ergosta-4,6,8(14),22-tetraen-3-one. Pem so
sénh céc dir kién ph6 cia MA10A v6i Ergosta-4,6,8(14),22-tetraen-3-one [1] (bang
1) cho thay su tring khép hoan toan vé céc gid tri phd tuong ing. Hop chat nay da
duoc tim thay trude d6 tir nAm Pleurotus ostreatus, Scleroderma polyrhizum va
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Acremonium coenophialu. Tuy nhién, day 1a 1an dau tién hop chat nay dugc phan
lap tur loai Pyrrhoderma adamanticum.
Display Report - Selected Window Selected Analysis

Analysis Name: MA_10A.d Instrument: Agilent 6310 Ion Trap Print Date: 12/27/2007 10:
Mathod: DoMS_01.m Operator: NAM_DANG Acq. Date: 12/27/2007 10:
Sample Name: MA_10A INSTITUTE OF NATURAL PRODUCTS CHEMISTRY

Analysis Info:
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MSD Trap Report v <4 (A4-Opt2) Page 1of 1 T Agitent Techaateginn

Hinh 2.2.2.i. Phd ESI-MS ciia MAI10A
b. Hop chat MA10B- Ergosta-4,7,22-triene-3,6-dione
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Hinh 2.2.2.a. Phé '"H-NMR clia MA10B
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Hinh 2.2.2.b. Cdu triic héa hoc cia MAI10OB

Ph6 cong hudng tir hat nhan "H-NMR cta MA10B gin giong cia MA10A,
dac trung cho khung ergosterol. Trén phé 'H-NMR ctia MA10B mat di tin hiéu 2
proton cuia ndi doi noi vong khi so véi MA10A, thay vao dé la 1 proton olefin biét
lap 8y 5,98 ppm (1H, d, J = 2 Hz, H-7). Trén phé 'H-NMR clia MA10B ciing xuat
hién cac tin hiéu dac trung cua 1 proton olefin biét 1ap tai & 6,47 ppm (1H, s, H-4),
2 proton cua ndi doi ngoai vong cé cau hinh trans tai 8, 5,18 ppm (1H, dd, J =
15,0, 8,0 Hz, H-22) va 5,26 ppm (1H, dd, J = 15,0, 7,5 Hz, H-23), 2 nhém metyl
bac 4 tai 6y 0,69 ppm (3H, s, H-18) va 1,30 ppm (3H, s, H-19), cia 4 nhom metyl
gan v6i nhém CH tai &y 1,05 ppm (3H, d, J = 7,0 Hz, H-21), 0,83 ppm (3H, d, J =
7,0 Hz, H-26), 0,85 ppm (3H, d, J = 7,0 Hz, H-27) va 0,92 ppm (3H, d, J = 7,0 Hz,
H-28).

MA10B-CDC13-C13CPD _E}ZE g.,

o4 e o
a

~a

i G\

205.128
199.313

— 158,165

T B T T T T T
220 200 180 160 140 120 100 80 60 40 20 o Ppm

Hinh 2.2.2.c. Phd >C-NMR ciia MA10B
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MA10B-CDC13-C13CPD &DEPT _Eg..
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Hinh 2.2.2.d. Phé DEPT ciia MA10B

Trén phd *C- NMR va c4c phé DEPT xuat hién cdc tin hiéu dic trung ctia mot
khung ergosterol cé 2 néi doi trong vong va 2 nhém cacbonyl véi cac tin hiéu dac
trung cua 2 nhém cacbonyl tai 6. 199,31 (C-3) va 187,04 (C-6), 5 cacbon thé 2 cta
lién két doi tai oc 123,92 (C-4), 125,97 (C-7), 134,79 (C-22) va 132,76 (C-23), 2
cacbon olefin bac 4 tai 5. 158,16 (C-5) va 167,75 (C-8).C4c Cé4c dit kién phé con lai
gan giong v6i MA10A, nhat 1a phan mach nhanh.
Bdng 2: Két qud phé NMR ciia MAI10B

a a,b 8H ab
C o (2] O mul, (J in Hz)
1 354 35.43
2 343 34.24
3 1993 199,31
4 123.9 123.92 6.47 s
5 158.2 158.16
6 187.0 187.04
7 126.0 125.97 5.98 d (2.0)
8 167.7 167.75
9 47.1 47,11
10 39.1 39.02
11 2.6 2057
12 38.5 38.51
13 44.6 44.63
14 56.1 56,10
15 21.9 21.89
16 277 2772
17 563 56.29
18 12.8 12.84 0,69 s
19 19.7 19.65 130 s
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20 40,2 40,20

21 21,1 21,12 1,05d (7,0)
22 134,8 134,79 5,17 dd (15,0, 8,0)
23 132,8 132,76 5,26 dd (15,0, 7,5)
24 42,9 42,85

25 33,1 33,08

26 19,5 19,49 0,85 d (7,0)

27 20,0 19,96 0,83 d (7,0)

28 17,6 17,59 0,92d(7,0)

“recorded in CDCl;, *125 MHz, <500 MHz

Céc két qua phan tich néu trén dugc dem so séanh véi cac dit kién phé cua
hop chat Ergosta-4,7,22-triene-3,6-dione [2] (bang 2 )va su tring khép hoan toan vé
céc gid tri phé tuong ting két hop véi cdc dit kién phd khéi luong cho phép khang
dinh hgp chat MA10B la Ergosta-4,7,22-triene-3,6-dione, hgp chat nay da duoc tim
thay trude d6 tit ndm Ganoderma lucidum [2]. Tuy nhién, day 1a 1an dau tién hop
chat nay dugc phan lap tir loai Pyrrhoderma adamanticum.

Display Report - Selected Window Selected Analysis

Analysis Name: MAIOD.d Instrument: Agilont 6310 Ton Trap Print Date: 12/31/2007 4:54:03 PM
Method: DoMS_01.m Operator: NAM_DANG Acq. Date: 12/31/2007 4:23:33 PM
Samplo Name: MAIOB INSTITUTE OF NATURAL PRODUCTS CHEMISTRY
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Hinh 2.2.2.e.Phd EI-MS clia MA10B

c.Hop chat MA10C- Ergosterol peroxide
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Hinh 2.2.3.a. Phé 'H-NMR ciia MA10C
Phé cong hudng tir hat nhan '"H-NMR ctia MA10C khé giong cia MA10A,
dac trung cho khung ergosterol.Nhung trén phd cia MA10C mat di tin hiéu cua 1
proton olefin c6 1ap & vi tri 4, thay vao d6 xuat hién thém tin hiéu ctia 1 nhém
metilen.

HO
Hinh 2.2.3.b. Cdu triic héa hoc cua MA10C

Trén phé '"H-NMR ctia MA10C ciing xudt hién c4c tin hiéu dic trung ctia 2
proton ctia n6i doi ndi vong tai oy 6,24 ppm (1H, d, J = 8,5 Hz, H-6) va 6,50 ppm
(1H, d, J = 8,5 Hz, H-7), 2 proton ctia n6i doi ngoai vong c6 cau hinh trans tai oy
5,14 ppm (1H, dd, J = 15,5, 8,0 Hz, H-22) va 5,26 ppm (1H, dd, J = 15,5, 8,0 Hz,
H-23), cua 2 nhém metyl bac 4 tai 6, 0,82 ppm (3H, s, H-18) va 0,88 ppm (3H, s,
H-19), ctia 4 nhém metyl bac 3 tai o, 1,06 ppm (3H, d, J = 7,0 Hz, H-21), 0,82 ppm
(3H, d, J = 7,0 Hz, H2-6), 0,83 ppm (3H, d, J = 7,0 Hz, H-27) va 0,91 ppm (3H, d,
J = 17,0 Hz, H-28).
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MA1l0C-CDCl1l3-Cl3CPD
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Hinh 2.2.3.d.Phé DEPT ciia MA10C

Cac dir kién phé “C- NMR cua MA10C gin giong MA10A, nhat 1a phan
mach nhanh. Trén phé clia MA10C xuit hién tin hiéu dic trung ctia 1 cacbon bac 3
lién két véi oxi tai o 66,47 ppm thay cho nhom cacbonyl & vi tri 3 cia MA10A.
Ngoai ra con xudt hién cac tin hiéu cta 2 cacbon bac 4 lién két véi oxi tai 6. 82,17
ppm(C-5) va 79,43 ppm (C-8), di€u nay goi ¥ cho ta vé mot cdu peroxide gilta
ching. Trén phd *C- NMR va cédc ph6é DEPT ciing xuat hién cdc tin hiéu dic trung
ctia 4 cacbon thé 2 cua lién két doi tai o 135,43 (C-6), 130,76 (C-7), 135,21 (C-22)
va 132,33 (C-23), clia 5 nhém metin tai 5. 51,70 (C-14), 56,23 (C-17), 39,72 (C-20),
42,79 (C-24) va 33,08 (C-25) va ciia 6 nhém metyl tai d¢ tir 12,88-23,41 ppm.

Bdng 3: Két qud phé NMR ciia MA10C

Oy e HMBC
a a, b H
C dc* 3] S mul, (J in Hz) (Hto ©)
1 34,9 34,71 1,92 m/1,71 m 3
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30,4
66,7
37,2
82,4
135,7
131,0
79,7
51,4
37,2
23,6
39,6
44,8
51,9
20,9
28,9
56,5
13,1
18,4
40,0
21,1
135,4
132,6
43,0
33,3
19,9
20,2
17.8

30,14
66,47
36,95
82,17
135,43
130,76
79,43
51,12
36,98
23,41
39,37
44,58
51,70
20,64
28,65
56,23
12,88
18,18
39,72
20,89
135,21
132,33
42,79
33,08
19,65
19,95
17,57

1,84 m/1,55 m
3,97 m
2,10m/1,92 m

6,24 d (8.5)
6,50 d (8,5)

1,51 m

1,52 m/1,24 m
1,97 m/1,25 m

1,58 m
1,60 m/1,41 m
1,76 m/1,37 m
1,24 m
0,82s
0,88 s
2,17 m
1,06 d (7,0)
5,14 dd (15,0, 8,0)
5,26 dd (15,0, 8,0)
1,86 m
1,48 m
0,82d (7,0)
0,83d(7,0)
0,91d (6,5)

“recorded in CDCI3,"125 MHz, <500 MHz

2,6,10

4,5,8,10
5,9, 14

8,13
14

13

12, 13, 14, 17

1,5,9,10
17, 22,23
17, 20, 22
21,24
21, 24,25
22,23
23
24,25,27
24,25, 26
23,24, 25
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Hinh 2.2.3.e.Phé HSQC ciia MAI0C

Dé xdc dinh céc vi trf nhém thé va kiém tra cdc gid tri do dich chuyén hod
hoc ctia céc vi trf, phé HSQC va HMBC da dugc do.Qua cic tuong tic trén phd
HSQC x4c dinh duoc cac lién két C-H cia MA10C. Trén phé HMBC, 2 nhém metyl
duoc khang dinh tai vi tri C-18 va C-19 bdi twong tac HMBC ctia H-18, 8, 0,96 véi
C-12(0¢ 39,37), C-13(5. 44,58), C-17(5. 56,23), C-14(6- 51,70) va cua H-19, oy,
1,00 v6i C-1(8¢ 34,71), C-5(8. 82,17), C-9(6¢ 51,12), C-10(5 36,98). Vi tri cua 3
nhém metyl con lai trén mach nhanh ciing duoc khang dinh vi tri qua céc tuong tdc
trén phé HMBC.Két qua duoc thé hién trén bang 3.

Hinh 2.2.3.f. Tuong tac HMBC cua MA10C
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Hinh 2.2.3.g.Phd HMBC ciia MA10C
Cic két qua phan tich néu trén duoc két hop véi céc dit kién phé khai luong
cho phép khing dinh hop chat MA10C 1a Ergosterol peroxide. Pem so sdnh véi cdc
dit kién pho ctia hgp chat Ergosterol peroxide [3] cho thay su tring khép hoan toan
vé céc gia tri phd tuong ting. Hop chat ny da dugc tim thdy phd bién tir cic loai
nam. Ergosterol peroxide ¢ hoat tinh chong ung thu va khuén lao.
Display Report - Selected Window Selected Analysis

Analysis Name: MAIDC.d Instrument: Agilent 6310 Ion Trap Print Date: 1/3/2008 9:23:46 AM

Method: DoMS_01.m Operator: NAM_DANG Acqg. Date: 12/31/2007 4:42:19 PM
Sample Name: MAIOC INSTITUTE OF NATURAL PRODUCTS CHEMISTRY

Analysis Info:

Intems +NiS, O.7min #7167

x107.

C | 3771

Ly
i a
}
r

3o |
il

2740 411.0
1 L

MSD Trap Report v 4 (A4-Opt2) Page 1of1 T3 Agilent Tochsalagies

Hinh 2.2.3.h.Phé EI-MS ciia MAI0OC
d.Hop chat MA10D- Cerevisterol (Ergosta-7,22E-diene-3p,50,6B-triol)
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Ph6 cong hudng tir hat nhan '"H-NMR ctia MA10D gin giong MA10C, dic

trung cho khung ergosterol. Trén phé 'H-NMR ctia MA10D mat di cdc tin hiéu cta
2 proton ctia n6i doi nodi vong, chi con 1 proton olefin biét 1ap tai 6, 5,31 ppm (1H, t,
J = 2,5 Hz, H-7). Giong nhu MA10C, MA10D ciing c6 2 proton cua noi doi ngoai
vong ¢6 cau hinh frans tai &y 5,18 ppm (1H, dd, J = 15,3, 7,8 Hz, H-22) va 5,24
ppm (1H, dd, J = 15,3, 7,0 Hz, H-23), cta 2 nhém metyl bac 4 tai d,; 0,61 ppm (3H,
s, H-18) va 1,06 ppm (3H, s, H-19), cia 4 nhém metyl bac 3 tai 6, 1,03 ppm (3H, d,
J = 17,0 Hz, H-21), 0,83 ppm (3H, d, J = 7,0 Hz, H-26), 0,84 ppm (3H, d, J = 7,0
Hz, H27) va 0,93 ppm (3H, d, J = 7,0 Hz, H-28).

MA10D-CDC13&MeOD-1H

| —

U

e "]

Current Data Parameters
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Hinh 2.2.4.a.Phé '"H-NMR ciia MA10D
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Hinh 2.2.4.b.Ph6 *C-NMR ciia MAI0OD

Hinh 2.2 4.c. Cdu triic héa hoc ciia MA10D

G

Current Dats Paramstara
HAME 11

HALOD

EXPNO z
FROCHD L
¥2 - Acquisition Parametars
Date_ 20080103
Time 9.
INSTHIM av
PROBHD 5 mm Multinucl
FULFROG XEWSO
™ 5536
SOLVENT el
] £12
]
SWH 32679.738 Hx
FIDRES 0.438653 Ke

1.0027661 sec
RG 4597, 6
™ 15,300 uawe
oE 5.00 usec
T 301.1 K
ol 2.00000000 sec
dit 0.03000000 sec
DELTA 1.83995038 sec
MCREST 0.00000000 soc
MOWRK 0.01500000 sec
semessss CHANNEL {1 ssmmmmes
wc1 13c
Fl 5.60 usec
PLL .00
01 125.7703643 MHz
CPOPRGZ
e
PCPO2
PL2
PLIZ
PL1 .00 dB
sF02 500.1320005 Hiz
F2 - Processing porameters
81 4
sF 125.7577972 MKz
WOW =™
858 o
L 1.00 Hx
=]
PC 1.00
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MA10D-CDC13&MeOD-C13CPD &8DEPT _E:a)gn

DEPT90

e U RS S | PO

T T T T T T T T T T T s
140 130 120 110 100 50 a0 70 &0 50 40 30 20

DEPT135
CH&CI]B ] | | |
CH2
’ ’ . ~Aah - ; = T e : ¢ ;
140 130 120 110 100 90 80 70 60 50 40 30 20
C13CPD

T T T T T T T LERREA [ T T T T T T
140 130 1z0 110 100 90 80 70 60 50 40 30 20

Hinh 2.2 .4.c.Phé DEPT ciia MA10D

Ph6 "“C- NMR va cédc phé DEPT ctia MA10D tuong doi giong MA10C, thay
vi cacbon olefin & C-6 va cacbon bac 4 gin véi oxi & C-8 ciia MA10C 1a cacbon lién
két v6i oxi & C-6 va cacbon bac 4 olefin & C-8. Trén phé *C- NMR va cic pho
DEPT cua MA10D ciing xuat hién cac tin hiéu dac trung ctia 3 cacbon thé 2 ctia lién
két doi tai 6. 117,35 (C-7), 135,32 (H-22) va 131,93 (H-23, cacbon olefin bac 3 tai
d¢ 67,13 (C-3) va 73,00 (C-6), 1 cacbon olefin bac 4 tai 6. 75,77 (C-5) va cta 6
metyl d¢ tir 12,88-23,41 ppm.

Bdng 4: Két qud phé NMR ciia MA10D

a a,b 6H &b
¢ Oc™ 4] S mul, (/ in Hz)
1 33,0 32,63
2 30,4 30,29
3 67,3 67,13 3,99 m
4 39,2 39,13
5 75,9 75,77
6 73,1 73,00
7 117.,4 117,35 5,31t(2,5)
8 143,5 143,24
9 432 43,02
10 37,0 36,86
11 21,9 21,81
12 38,9 38,27
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13 43,6 43,50

14 54,7 54,57

15 22,8 22,74

16 27,9 27,77

17 55,9 55,84

18 12,2 12,04 0,61 s

19 18,4 18,14 1,06 s

20 40,6 40,25

21 21,0 20,88 1,03 d (7,0)

22 1354 135,32 5,18 dd (15,3, 7,8)
23 132,0 131,93 5,24 dd (15,3, 7,0)
24 42,7 42,67

25 32,8 32,91

26 19,8 19,71 0,84 d (7,0)

27 19,5 19,40 0,83 d (7,0)

28 17,5 17,36 0,93 d (7,0)

“recorded in CDCl;+CD;0D, *125 MHz, <500 MHz

Cic két qua phan tich néu trén duoc dem so sdnh véi cdc dit kién phé cuia
hop chat Cerevisterol [4] va su tring khép hoan toan vé cac gid tri phd tuong ting két
hop véi cdc dit kién phé khéi luong cho phép khang dinh hop chat MA10D 1a
Cerevisterol (Ergosta-7,22E-diene-3f,5a,6B-triol). Hop chat nay da dugc tim thiy
trioc day tr cac loai ndim Ganoderma applanatum[4].Cerevisterol c¢6 hoat tinh
khéng proteaza HIV.

Display Report - Selected Window Selected Analysis

Analysis Name: Ma10D.d Instrument: Agilent 6310 Ion Trap Print Date: 1/11/2008 2:33:24 PM
Method: DoMS_01.m Operator: NAM_DANG Acq. Date: 1/11/2008 2:27:22 PM
Sample Name: MA10D INSTITUTE OF NATURAL PRODUCTS CHEMISTRY
Analysis Info:
Imens.,
x1o? WS, D.Zmin #41
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0.4
770 |
02 [ ‘ |
3510  aggg 413.0 4531
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2328 2547 270 7285.8 31203199 338 | | A
0.0l st e SR Wris N I N P 1t gl ], ki | S T L aba gy ek iyl
200 235 250 275 300 125 350 s 400 azm 450 miz
MSD Trap Report v 4 (A4-Opt2) Page 1of 1 £%- Agilent Tochnslogles

Hinh 2.2 4.e.Pho EI-MS ciia MA10D

e. Hop chat MA10E - Cerebroside B
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Hop chat MA10E nhan duoc dudi dang chéit bot mau trang v6i cong thitc phan
tr 1a C,H;;NO, duoc x4c dinh béi cac dit liéu pho khoi vé6i pic ion [M+Na]* tai
750,3 cling véi céc dit lieu pho 'H-, *C- NMR va cac phé DEPT.

MA1OE-MeOD-1H _&EE_

Current Data Parsmstsrs

11MR10E
PO 1
PROCHO 1

rz Acquisition Parameters
Lme 9.
IHSTRUM w500
NE 3z
mWH 10000.000 Hz
AD 3.2769001 sec
b
i
HCREST
Honz
Ha,
F2 — Prod
)
sSan o
LB 0.10 M=
J e 1.00
N 1 W ! L
e i e st e e e ey .
7 (3 s a b 2 1 o PPpm

3

G

Hinh2.2.5.a. Phé '"H-NMR ciia MAIOE

19

OH
Hinh 2.2.5.b.Cdu triic héa hoc ciia MAIOE
Trén phé 'H-NMR xuit hién c4c tin hiéu dic trung ctia mot glycosphingolipid
v6i 3 nhom metyl tai 6y 0,92 (6H, t, J = 7,0 Hz) va 1,62 (3H, s), tin hiéu bi che 14ap
ctia hai mach hydrocacbon no dai tai 8y 1,31 (42H, brs), mot proton gan vdi cacbon
anome tai o4 4,29 (1H, d, J = 8,0 Hz).
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Hinh 2.2.5.C. Phé *C-NMR ciia MAIOE
Trén ph6 *C-NMR xudt cac hién tin hiéu ciia mot cacbon gin véi nito tai 8.
54,60; 3 nhém metyl tai o8- 16,12 va 14,46 (x2); 4 cacbon olefin tai 6. 136,79,
134,66, 131,11 va 124,82; 2 cacbon gin véi 0xy tai 8. 73,10 (x2), Thém vao do, 6
tin hiéu ctia mot phan tir duong B-D-glucopyranoside xuét hién tai . 104,72 (C-17),
78,00 (C-57), 77,92 (C-37), 75,00 (C-27), 71,59 (C-4”) va 62,68 (C6”).

MA10E-MeOD-C13CPD &DEPT -Eg“

DEPTS0

T T T T T T T T T 2 Y
180 170 160 150 140 130 120 110 100 S0 8o 70 60 50 40 30 20 ppm

DEPT135

CH&CH3

CH2

T T T T et T T T T T T T T T o B T T T
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 ppm

C13CPD
g ¥ L
L m i bl
T ) T T T el T T T T T T T T T T i
180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 Ppa

32



Hinh 2.2.5.d. Phé DEPT ciia MAIOE

Cic két qua phan tich néu trén duoc so sanh véi cdc dit kién phd clia hop chat
Cerebroside B [5] va catacerebroside A[6] va thdy su tring khép hoan toan vé cac
gid tri ph6 tuong tng. Cing véi khoi lugng phan tir cia MA10E 1a M=727 da dugc
xdc dinh bang phé khéi luong tai m/z 750,3 [M+Na]* (Hinh 2,2,1,f), cdu tric clia n6
duoc xac dinh la 1-O-B-D-glucopyranosyl-(2S,3R,4E ,8F)-2-[(2R)-2-
hydroxyhexadecanoylamino]-9-methyl-4,8-octadeca-diene-1,3-diol hay Cerebroside
B. Hop chit nay da duoc phan lap tir cac loai Pachybasium sp., Clitocybe sp. va
Schizophyllum commune. Hop chit nay cling da duogc ching t6i phan 1ap tir nAm hau
thit Hericium erinaceus [7]. Tuy nhién, day la 1an dau tién né dugc phan 1ap tir loai
Pyrrhoderma adamanticum. Theo tai liéu da cong bo, hop chat nay kich thich su
biét héa t€ bao, ting cudng su hinh thanh qua thé & ndm va c6 hoat tinh khdng mot
sO ching nam.

Bdng 5: Két qud phd NMR ciia MAIOE

a a, b 8H »e

C %" [7] 3¢ mul, (/ in Hz)
1 70,13 69,74 1,92 m/1,71 m
2 55,01 54,60 1,84 m/1,55 m
3 73,29 73,10 3,97 m

4 131,51 131,11 2,10m/1,92 m
5 135,04 134,66 -

6 34,02 33,08 6,24 d (8,5)
7 29,09 28,68 6,50d (8,5)
8 125,22 124,82 -

9 137,18 136,79 1,51 m

10 41,18 40,77 -

11 29,52 29,11 1,52 m/1,24 m

12-15 30,79-31,24

16 33,49 33,08 -

17 24,15 23,74 1,58 m

18 14,86 14,46 1,60 m/1,41 m
19 16,53 16,12 1,76 m/1,37 m
1’ 177,60 177,21 1,24 m

2’ 73,49 73,10 0,82 s

3 36,28 35,88 0,88 s

4 26,57 26,16 2,17 m

5-13° 30,79-31,24

14° 33,49 33,08 5,14 dd (15,0, 8,0)
15° 24,15 23,75 5,26 dd (15,0, 8,0)
16’ 14,86 14,46 1,86 m

1” 105,13 104,72 1,48 m

27 75,39 75,00 0,82 d (7,0)
3” 78,31 77,92 0,83 d (7,0)
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4” 71,97 71,59 0,82 d (7,0)

5” 78,38 78,00 0,83 d (7,0)

6” 63,08 62,68 0,91 d (6,5)
“recorded in MeOD, "125 MHz, <500 MHz

Display Report - Selected Window Selected Analysis

Analysis Name: MA10E 01.d Instrument: Agilent 6310 lon Trap Print Date: 1/18/2008 3:19:13 PM
Method: DoMS_01.m Operator: NAM_DANG Acq. Date: 1/18/2008 3:08:20 PM
Sample Name: MAL0E TNSTITUTE OF NATURAL PRODUCTS CHEMISTRY

Analysis Info:
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MSD Trap Report v 4 (A4-0pt2) Page 1ofl

Hinh2.2.5.e. Phé ESI-MS ciia MAIOE

- Agilem Tochnalogies

Bdng IV.3.11. Dit liéu phé >*C-NMR ciia hop chdt 1 va 2 (ching HT)

Hop chat 1 | Tailieu[1,2] | Hop chat2 Tai liéu [3]
STT | (CDCl,, (CDCl,, (CDCl,, (CDCl,,
125MHz) 125MHz) 125MHz) 125MHz)
1 39.3 39.5 38.4 383
2 30.1 30.1 32.0 31.7
3 66.5 66.5 70.5 70.0
4 34.7 36.8 40.8 40.5
5 82.2 82.1 139.8 139.3
6 1354 135.4 119.6 119.5
7 130.8 130.8 116.3 115.9
8 79.4 79.5 141.3 140.7
9 51.1 51.1 46.3 46.2
10 36.9 36.9 37.1 37.0
11 20.6 20.6 21.1 21.1
12 36.9 39.5 39.1 39.1
13 44.6 44.7 42.8 42.7
14 51.7 51.6 54.6 54.4
15 23.4 23.4 23.0 23.6
16 28.6 28.2 28.3 28.2
17 56.2 56.4 55.8 55.7
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18 12.9 12.9 12.1 12.1
19 18.2 18.7 16.3 16.3
20 39.7 39.7 40.4 40.2
21 19.6 19.6 21.1 21.1
22 132.3 132.3 132.0 131.5
23 135.2 135.2 135.6 135.0
24 42.8 42.8 42.8 42.7
25 33.1 33.0 33.1 33.0
26 19.9 19.9 20.0 19.9
27 20.9 20.7 19.6 19.6
28 17.6 17.5 17.6 17.6

II. CHUNG HAU THU (Phuong phdp 1)

Hing s6 vat 1y va dit kién pho ciia cac hop chat

2.1.a. Hop chat MH1 - Cerebroside B.

Chat bot mau tring, diém chay 180-190°C, phé khoi lwong ESI-MS: mi/z
726,6 [M-H]*, m/z 750,5 [M+Nal*, m/z 728,3 [M+H]*, m/z 710,5 [M-H,O+H]", m/z
548,3 [M-glucose+H]" (C4;H,;NOy, M = 727).

"H-NMR (500 MHz, CD,0D) 3,73 (1H, H,-1), 4,13 (1H, H,-1), 4,01 (1H, H-
2), 4,16 (1H, H-3), 5,50 (1H, dd, J = 7,0, 15,5 Hz, H-4), 5,76 (1H, dt, J = 15,5, 6,0
Hz, H-5), 2,07 (2H, H-6), 2,10 (2H, H-7), 5,17 (1H, t, J = 7,0 Hz, H-8), 2,00 (1H,
H-10), 1,43 (1H, H-11), 1,31 (2H, H-16), 1,33 (2H, H-17), 0,92 (3H, t, J = 7,0 Hz,
H-18) 1,62 (3H, s, H-19), 4,01 (1H, H-2"), 1,57 (1H, H,-3"), 1,74 (1H, H,-3’), 1,44
(2H, H-4"), 1,31 (2H, H-14’), 1,33 (2H, H-15"), 0,92 (3H, t, J = 7,0 Hz, H-16’),
429 (1H, d, J = 7,5 Hz, H-17), 3,22 (1H, H-2"), 3,37 (1H, H-3"), 3,31 (1H, H-4"),
3,30 (1H, H-57), 3,69 (1H, H,-6”) va 3,89 (1H, dd, J = 2,0, 11,5 Hz, H,-6") ppm.

BC-NMR (125 MHz, CD;0D) 70,13 (t, C-1), 55,01 (d, C-2), 73,29 (d, C-3),
131,51 (d, C-4), 135,04 (d, C-5), 34,02 (t, C-6), 29,09 (t, C-7), 125,22 (d, C-8),
137,18 (s, C-9), 41,18 (t, C-10), 29,52 (t, C-11), 30,79-31,24 (t, C-12 dén 15), 33,49
(t, C-16), 24,15 (t, C-17), 14,86 (g, C-18), 16,53 (q, C-19), 177,60 (s, C-17), 73,49
(d, C-2%), 36,28 (t, C-3°), 26,57 (t, C-4’), 30,79-31,24 (t, C-5* dén 13°), 33,49 (t, C-
14°), 24, 15 (t, C-157), 14,86 (q, C-16"), 105,13 (d, C-17), 75,39 (d, C-27), 78,31 (d,
C-37),71,97 (d, C-4), 78,38 (d, C-5”) va 63,08 (t, C-6”) ppm.

2.1.b. Hop chat MH2 - Hericenone D

Chat két tinh mau trang, diém chay 41-43°C, ph6 khoi luong ESI-MS: m/z
599.2 [M + HI", m/z 597,4 [M - H]" (C5;Hs;O, M = 598).

"H-NMR (500 MHz, CDCl,) &,: 6,53 (1H, s, H-6), 5,32 (2H, s, H-7), 10,11
(1H, s, H-8), 3,91 (3H, s, H-9), 3,40 2H, d, J = 7,5 Hz, H-1"), 5,32 (1H, d, J = 7.5
Hz, H-2"), 3,00 (2H, s, H-4"), 6,09 (1H, t, J = 1,0, 1,5 Hz, H-6"), 1,84 (3H, d, J =
1,5 Hz, H-8"), 2,12 (3H, d, J = 1,0 Hz, H-9"), 1,78 (3H, d, J = 0,5 Hz, H-10"), 2,33
(2H, d, J = 7,5 Hz, H-2”), 1,62 (2H, m, H-3”), 1,25 (26H, m, H-4-17"), 0,88 (3H,
m, H-187) val2,37 (1H, s, OH) ppm.
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BC-NMR (125 MHz, CDCl,) 8: 138,70 (s, C-1), 112,91 (s, C-2), 162,94 (s,
C-3), 117,33 (s, C-4), 163,49 (s, C-5), 105,55 (d, C-6), 62,90 (t, C-7), 193,10 (d, C-
8), 55,93 (q, C-9), 21,62 (t, C-1°), 126,27 (d, C-27), 130,35 (s, C-3°), 55,55 (t, C-4°),
199,54 (s, C-57), 122,85 (d, C-6’), 155,42 (s, C-7°), 27,66 (q, C-8’), 20,67 (q, C-9°),
16,41 (q, C-10°), 173,20 (s, C-17), 34,25 (t, C-27), 24,89 (t, C-37), 29,13-31,94 (t, C-
4>-177) va 14,12(q, C-18”) ppm.

2.1.c. Hop chat MH3 - Ergosterol

Chat tinh thé hinh kim mau tring, diém chay 168°C, ph6 khéi luong ESI-MS:
m/z 397,3 [M + HJ* (C,sH,,0, M = 396)

'H-NMR (500 MHz, CDCly) &: 1,25 (1H, m, H-1a), 1,75 (1H, m, H-1b),
1,50 (1H, m, H,-2), 1,78 (1H, m, H,-2), 3,63 (1H, m, H-3), 2,28 (2H, t, J = 13,5 Hz,
H-4), 5,56 (1H, dd, J = 2,0, 5,5 Hz, H-6), 5,38 (1H, m, H-7), 1,97(1H, m, H-9), 1,65
(1H, m, H-11), 1,34 (1H, m, H-12), 1,90 (1H, m, H,-12), 1,92 (1H, m, H-14), 1,67
(1H, m, H-15), 1,28 (1H, m, H,-16), 1,74 (1H, m, H,-16), 1,25 (1H, m, H-17), 0,63
(3H, s, H-18), 0,95 (3H, s, H-19), 2,05 (1H, m, H-20), 1,03 (3H, d, J = 6,5 Hz, H-
21), 5,17 (1H, dd, J = 8,5, 15,5 Hz, H-22), 5,22 (1H, dd, J = 8,5, 15,5 Hz, H-23),
1,76 (1H, m, H-24), 1,38 (1H, m, H-25), 0,84 (3H, d, J = 6,5 Hz, H-26), 0,82 (3H,
d,J =6,5Hz, H-27) va 0,91 (3H, d, J = 6,5 Hz, H-28) ppm.

BC-NMR (125 MHz, CDCl,) 6.: 38,39 (t, C-1), 32,02 (t, C-2), 70,47 (d, C-3),
40,83 (t, C-4), 141,36 (s, C-5), 119,60 (d, C-6), 116,30 (d, C-7), 139,80 (s, C-8),
46,27 (d, C-9), 37,04 (s, C-10), 21,13 (t, C-11), 39,11 (t, C-12), 42,41 (s, C-13),
54,57 (d, C-14), 23,01 (t, C-15), 28,29 (t, C-16), 55,76 (d, C-17), 12,06 (q, C-18),
16,30 (g, C-19), 40,82 (d, C-20), 21,11 (q, C-21), 135,60 (d, C-22), 131,99 (d, C-
23), 42,85 (d, C-24), 33,10 (d, C-25), 19,66 (q, C-26), 19,96 (q, C-27) va 17,62 (q,
C-28) ppm.

2.1.d. Hop chat MH4 - Ergosterol peroxide

Chat tinh thé hinh kim mau trang, diém chay 181-183°C, phé khéi lugng ESI-
MS: m/z 429,3 [M + H]* (C;3H,,05, M = 426).

'"H-NMR (500 MHz, CDCl5) &: 1,56 (1H, m, H,-1), 1,85 (1H, m, Hy-1), 1,72
(1H, m, H,-2), 1,96 (1H, m, H;-2), 3,97 (1H, m, H-3), 1,27 (1H, m, H,-4), 1,97 (1H,
m, Hy-4), 6,24 (1H, d, J = 8,5 Hz, H-6), 6,50 (1H, d, J = 8,5 Hz, H-7), 1,51 (1H, m,
H-9), 1,41 (1H, m, H,-11), 1,62 (1H, m, Hy-11), 1,55 (1H, m, H,-12), 2,11 (1H, m,
Hy-12), 1,58 (1H, m, H-14), 1,25 (1H, m, H,-15), 1,53 (1H, m, Hy-15), 1,37 (1H, m,
H,-16), 1,78 (1H, m, Hy-16), 1,24 (1H, m, H-17), 0,86 (3H, s, H-18), 0,88 (3H, s, H-
19), 2,03 (1H, m, H-20), 1,01 (3H, d, J = 7,0 Hz, H-21), 5,14 (1H, dd, J = 8,5, 15,5
Hz, H-22), 5,22 (1H, dd, J = 8,5, 15,5 Hz, H-23), 1,87 (1H, m, H-24), 1,50 (1H, m,
H-25), 0,88 (3H, d, J = 6,6 Hz, H-26), 0,83 (3H, d, J = 6,5 Hz, H-27) va 0,91 (3H,
d,J = 6,5 Hz, H-28) ppm

BC-NMR (125 MHz, CDCI13): 30,09 (t, C-1), 34,71 (t, C-2), 66,49 (d, C-3),
39,37 (t, C-4), 82,17 (s, C-5), 135,22 (d, C-6), 130,75 (d, C-7), 79,44 (s, C-8), 51,12
(d, C-9), 36,99 (s, C-10), 20,64 (t, C-11), 39,91 (t, C-12), 44,58 (s, C-13), 51,70 (d,
C-14), 23,42 (t, C-15), 28,65 (t, C-16), 56,23 (d, C-17), 12,88 (q, C-18), 18,18 (q, C-
19), 39,73 (d, C-20), 20,89 (q, C-21), 135,44 (d, C-22), 132,33 (d, C-23), 42,79 (d,
C-24), 33,08 (d, C-25), 19,65 (q, C-26), 19,96 (q, C-27), val7,57 (q, C-28) ppm

2.1.e. Hop chat MHS5 - B-Adenosine
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Chat tinh thé hinh kim mau tring, diém chay 234-235°C, pho khoi luong ESI-
MS: m/z 267,8 [M + H]", 289,8 [M + Na]* (C,,H;3N5O,, M = 267).

"H-NMR (500 MHz, DMSO-d,) &,: 8,14 (1H, s, H-2), 8,34 (1H, s, H-8), 5,88
(1H, d, J = 6,5 Hz, H-1"), 4,61 (1H, dd, J = 4,0, 10,5, H-2"), 4,15 (1H, br s, H-3")
3,97 (1H, dd, J = 3.5, 6,5 Hz, H-4), 3,57 (1H, m, H-5a), 3,68 (1H, m, H-5’b), 7,32
(2H, s, NH,), 5,42 (1H, OH-2), 5,17 (1H, d, J = 3,0, OH-3’) va 5,43 (1H, OH-5’)
ppm

BC-NMR (125 MHz, DMSO-d,) 8.: 152,41 (d, C-2), 149,08 (s, C-4), 119,37
(s, C-5), 156,17 (s, C-6), 139,95 (d, C-8), 87,95 (d, C-1°), 73,47 (d, C-27), 70,68 (d,
C-3’), 85,92 (d, C-4’), 61,69 (t, C-5’) ppm.
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Xac dinh cau triic héa hoc cua cac chat.
2.2.1. Hop chat MH1 - Cerebroside B.

Hop chat MH1 nhéan duoc dudi dang chéit bot mau trang véi cong thitc phan tir
1a C,H;,NO, dugc x4c dinh bdi cdc dit lieu phé khéi véi pic ion [M+Na]* tai 750,5,
[M+H]* tai 728,3 va [M-H]" tai 726,6 cling v6i cac dit liéu phé 'H-, *C- NMR va

céc phé DEPT.
KIEM-MH1-MeOD-1H %
=B | .

Current Data Fa rum! ter:

HAME

EXPRO 1
PROCNO 1
F2 = Acquisition Farameters
Date_ 20061113
Tine 15.04
INSTRUM avs00
PROBHD 5 mm Multinucl
PULFROG 2g
™ 65516
SOLVENT MeQD
NS 16
oS

0
5WH 10000.000 Hz
FIDRES 0.152588 Hz

AQ 3.2769001 sec
RG 181

DH 50.000 usec
DE 6.00 usec
TE 297.5 K
ol 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
mmsssssa= CHANNEL £l m=smmmm=
NUC1 1H

Pl 10.00 usec
PL1 -3.00 dB
SFO1 500.1330008 MHz

F2 - Processing parameters
SI 32768

sF 500.1300011 Mz
WD B
ss8 [
Le 0.30 Hz
B 0
\]# ¥C 1.00
T T T T T T T T
7 6 5 4 3 2 1 0 PpPm
~|[wn] (o Y = T = olw[m(o|m|e] (o
MM {=3 WO WD |7 |y | |00 WD fON O | () e~ | 0
olle| |e olololof-|ol-|— olo|o|-|nle| |«
b | )y o fed e |t [ e et | 4 B P i ) O P
-

Hinh2.2.1.a. Phé 'H-NMR ciia MH1
Trén phé 'H-NMR xuat hién céc tin hiéu dic trung clia mot glycosphingolipid
vGi 3 nhom metyl tai &, 0,92 (6H, t, J = 7.0 Hz) va 1,62 (3H, s), tin hiéu bi che 1ap
ctia hai mach hydrocacbon no dai tai 8y 1,31 (44H, brs), mot proton gan véi cacbon
anome tai 64 4,29 (1H, d, J = 7,5 Hz).

OH

Hinh 2.2.1.b. Cdu triic héa hoc ciia MH1
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Trén ph6é “C-NMR xuét cdc hién tin hiéu ctia mot cacbon gén véi nito tai S¢
55,01; 3 nhém metyl tai 8- 16,53 va 14.86 (x2); 4 cacbon olefin tai 6. 137,18,
135,04, 131,51 va 125,22; 2 cacbon gan véi Oxy tai 8¢ 73,49 va 73,29. Thém vao dé,
6 tin hiéu cua mot phan tir duong B-D-glucopyranoside xuat hién tai 6. 105,13 (C-
17), 78,38 (C-57), 78,31 (C-3), 75,39 (C-27), 71,97 (C-4”) va 63,08 (C6”).
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Hinh 2.2.1.d. Phé HSQC ciia MH1
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Trén phé HMBC xudt hién tuong tdc cha pic proton anome tai 8, 4,29 (1H, d,
J=1,5 Hz) v6i cacbon metylen & 6 70,13 (C-1). Tin hiéu singlet tai vi tri o 1,62 cho
phép khang dinh c6 mot nhém metyl phai duoc gan vio mot trong 2 lién két doi.
CAu hinh frans cta n6i doi 6 vi tri 4-5 dugc xdc dinh boi hang s6 tuong tac vicinal
16n (J,5s = 11.5 Hz). Theo cac tai liéu da cong bo [1, 2], cac cerebroside tir nAm
thudong chia: duong glucose, bazo sphingoid la (4E,8F)-9-methyl-4,8-
sphingadienine va axit béo chita nhom hydroxyl tai vi tri cacbon s6 2 véi do dai
mach tir 14-18 cacbon hay tir 22-26 cacbon. C4c phan tich chi ti€t phé 'H-, *C-
NMR, Dept va cic tuong tac tréen phé HMBC (bang 1) khang dinh su c6 mat cla
duong glucose, bazo sphingoid 1a (4E,8E)-9-methyl-4,8-sphingadienine va axit béo
chita nhém hydroxyl tai vi tri cacbon s6 2.

Bdng 1: Két qud phd NMR ciia MH1

CoaBEl Ml e 0D e

I 70,1 t 703 t 70,13 1 3.73/4,13 c2, 1’

2 s45d  551d 55,01 d 4,01 C-1,3
723d  734d 73,29 d 4,16 C-1,2,4,5

4 131,8d  131,6d  131,51d i’ss’g)(dd’ 0 36

5 1323d  1351d 135044 2(7))6 (At 155, 36,7

6 33,0t 3491t 34,02 ¢ 2,07 C.5,7

7 28,1 t 2921 29,09 t 2,10 C-6,8

8 1241d  1253d  12522d  517(4,7.0)  C-6,7, 10,19

9 1360s  1373s 137,185 -

10 399t 4131 41,181 2,00 C-8,9, 11,19

11 295299t 295t 29,52 t 1,43

12-15  29,5-299t 30,8314t 30’79'31’24

16 320t 33,61 33,49 1 131

17 229t 2421 24,151 133

18 142q  150q 14,86 092 (57,00  C-16,17

19 160q 1674 16,53 q 1,62 (s) 8,9, 10

- 1777s  177.60s -

»  74d 7364 73,49 d 4,01 C-1°, 3%, 4

3 356t 36,4t 36,28 1 1,57/1,74 -1’

¥ 258t 267t 26,57 t 1,44
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Hinh 2.2.1.e. Phd HMBC ciia MH1

DEWH-JOSH-THR-WAIY

41



Béang cdc phén tich da néu, dit lieu phé *C-NMR cta MH1 dugc so sénh truc
ti€p voi cac so liéu da duoc cong bo ctia hgp chat Cerebroside B [3] va cho thay su
trung khép. Tuy nhién & mot vai vi tri c¢6 su khdc biét dang ké, dac biét & vi tri C-5
da thay d6i gan 2 ppm tir ¢ 135,04 sang 132,3. Tuy nhién diéu nay c6 thé dugc giai
thich 12 do su thay ddi dung moi do phé tir metanol sang piridin. Dé khang dinh diéu
ndy so liéu *C-NMR ctia MH1 duogc so sdnh lai v6i mot hop chét c6 cau tric twong
tu va cling dugc do trong dung moi metanol thi cho thiy su trung khép hoan toan
[4]. Cung v6i khoi luong phan tir cia MHI1 1a M=727 da dugc xac dinh bang phé
khoi luong (Hinh 2.2.1.f), cdu tric cua né dugc xac dinh la 1-O-B-D-
glucopyranosyl-(2S,3R,4E,8E)-2-[(2R)-2-hydroxyhexadecanoylami-no]-9-methyl-
4,8-octadecadiene-1,3-diol dugc goi tén la Cerebroside B. Hop chat nay da duoc
phan lap tu cic loai Pachybasium sp., Clitocybe sp. va Schizophyllum commune, tuy
nhién day la lan dau tién n6é dugc phan lap tir cac loai Hericium. Theo tai liéu da
cong bo, hop chat nay kich thich su biét héa té€ bao, tang cudng su hinh thanh qua
thé & ndm va c6 hoat tinh khdng mot s6 ching nam.
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Hinh 2.2.1.f. Pho ESI-MS ciia MH 1

2.2.2. Hop chat MH2 - Hericenone D

Hop chdt MH2 nhan dugc duéi dang dau khong mau véi cong thitc phan tur 1a

C;,H;O4 dugc x4c dinh bdi céc dit lieu phd khoi véi pic ion [M+H]

* tai 599,2 va

[M-H]* tai 597,4 cling v6i céc dit liéu pho 'H-, *C- NMR va cdc phé DEPT.
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Hinh 2.2.2.a. Phé 'H-NMR ciia MH?2

G e

Current Data Parameters
AME

HAM KIEM | H'HZ
EXPHO

PROCRO l
F2 - Acquisition Parameters
Date_ 20061026
Time 15.19
INSTRUM avs00
PROBHD 5 mm Multinucl
PULPROG zg30
™ 65536
SOLVENT cocll
HS 16
DS

0
SWH 15015.015 Hz
FIDRES 0.229111 Hz
2.1824322 sec
5

7
oW 33.300 usec
DE 6.00 usec
TE 300.0 K
Dl 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
—ssmmann CHANNEL f1 ====== -
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PL1 =3.00 di
SFOl 500.1335009 MHz

F2 - Processing parameters
81 32768
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WDW EM

558 0

LB 0.30 Hz
GB o

FC 1.00
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Hinh 2.2.2.b. Cdu triic héa hoc cua MH2

Trén phé 'H-NMR clia MH2 xuit hién cdc tin hiéu diac trung ciia 1 proton
vong thom tai &y 6,53 (1H, s), mot proton ciia nhém hydroxyl, mot nhém formyl va
mot nhom metoxi déu gan vao vong thom tai 5 12,37 (1H, s), 10,11 (1H, s) va 3,92
(3H, s), hai tin hiéu cta 2 lién két doi déu bi thé€ ba vi tri tai 6y 5,32 (1H, d, J =
7,5Hz) va 6,09 (1H, t, J = 1,5Hz), 3 nhém metyl tai &, 0,88 (3H, m), 1,84 (3H, d, J
= 1,5Hz) va 2,12 (3H, d, J = 1,0Hz) va céac tin hiéu bi che 1ap cua mach
hydrocacbon no dai tai 6y 1,25 (26H, m).

KIEM-MH2-CDCL3-C13CPD &DEPT _Eg_
DEPT90
| — J
260 1;0 1;0 1';0 léﬂ léO 14‘0 150 150 lflr.D 160 9‘0 BIO 'JIG 6‘0 5‘0 lIO 3‘0 2‘0 IPPE
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i o A _[_J‘J
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Hinh 2.2.2.c. Ph6 C-NMR va cdc phd DEPT ciia MH?2

Trén pho *C- NMR va c4c phé DEPT xuat hién cdc tin hiéu dic trung ctia mot
vong thom tai 6. 105,55, 112,91, 117,33, 138,70, 162,94 va 163,49; mot nhom
formyl tai 6. 193,10; mot nhdm metoxy tai ¢ 55,93, hai lién két doi déu thé 3 tai 6.
126,27 (CH), 122,85 (CH), 130,35 (C) va 155,42 (C); mot cacbon cacbonyl tai &
199,54, mdt cacbon cacboxylat tai o- 173,20; 3 nhém metyl tai o- 14,12, 20,67 va
27,66; cac tin hiéu CH, cua mach hydrocacbon no dai tai 8 22,70-31,94.
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Hinh 2.2.2.d. Phé HSQC ciia MH2

DPé xdc dinh chinh xac dinh do dich chuyén hod hoc tuong tng ctia cacbon va
proton, phd HSQC da dugc do va cdc gid tri clia chiing duoc dua ra chi tiét trén bang

Bdng 2: Két qud phé NMR ciia MH2

C

— O 00 N O W A W

W N

o™ [5]
138,7 s
1129 s
162,9 s
117,3 s
163,5s
105,6 d
62,9t

193,1d
55,9q

21,6t

126,3 d
130,3 s

Sca’b

112,91 s
162,94 s
117,33 s
163,49 s
105,55 d
62,90 t

193,10 d
55,93 q

21,62 t

126,27 d
130,35 s

oy (J, Hz)
6,53 (s)
5,32 (s)
10,11 (s)
3,91 (s)
3,40 (d, 7,5)
5,32 (d, 7,5)

HMBC (H—C)

C-2,4,7
C-1,2,6,1”
C-2,3

C-5
C-3,4,5,2°,3
C-4,2’,4°,10°

45



4 55,6t 55,55t 3,00 (s) C-2°,5,6°,10°
s’ 199,5 s 199,54 s -

6 122,8d 122,85 d 6,09t 1,0,1,5) C-5,8,9
7 155,5 s 155,42 s -
8’ 27,74 27,66 q 1,84 (d, 1,5) C-6°,7,9
9 20,7 q 20,67 q 2,12 (d, 1,0) Cc-6°,7,8
10’ 16,4 q 16,41 q 1,78 (d, 0,5) Cc2°,3, 4
1” 1732 s 173,20 s -
2” 342t 34,25t 2,33 (t, 7.5) C-17,3”
3” 24,9t 24,89 t 1,62 (m)
18” 14,3 q 14,12q 0,88 (m)
OH 12,37 (s) C-2,3,4

31,9t 31,94 t

29,7t 29,70t

29,7t 29,70t

29,7t 29,70t

29,7t 29,70t

29,7t 29,68 t
P 29,65 t 125 ()

29,6 t 29,60 t

294t 29,45 t

294t 2937t

292t 29,23 t

29,1t 29,13 t

24,9t 24,89 t

22,7t 22,70t

*36 licu NMR cuia hericenone D, *do trong CDCl,, 125 MHz, 500 MHz

Dé x4c dinh cdc vi tri nhém thé va kiém tra cdc gid tri do dich chuyén ho4d
hoc ctia cdc vi tri, phéd HMBC da dugc do. Trén phd HMBC, nhém OH duoc khang
dinh tai vi tri C-3 bdi twong tic HMBC cua H (OH, & 12,37) v6i C-2 (6 112,91), C-3
(0 162,94) va C-4 (6 117,33), nhom metoxy & vi tri C-5 boi tuong tac cua proton H-
9 (8 3,91) véi C-5 (8 163,49). Bang cdc phan tich tuong tu cho phép khau néi cac gia
tri phd, du doén cau tric hda hoc ctia MH2 nhu dugc chi ra & Hinh 2.2.2.a va chi tiét
duoc dua ra trén bang 2.
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Hinh 2.2.2.e. Phd HMBC ciia MH2

UL

Cac két qua phan tich néu trén duoc dem so sdnh vdi cdc dit kién pho cua
hop chat Hericenone D [5] va su tring khép hoan toan vé cdc gia tri phd tuong tng
két hop véi cdc dit kién phd khai lugng cho phép khéang dinh hop chat MH2 1a
Hericenone D. Hop chit nay da duoc tim thay trudc d6 tt nam Hericeum erinaceus
va thé hién hoat tinh kich thich manh su t6ng hop nhan t6 kich thich su phat trién
cua t€ bao than kinh [5, 6].

Display Report - Selected Window Selected Analysis

Instrument: LC-MSD-Trap-SL

Print Date: 10/31/2006 1:56:08 PM

Analysis Name: KIEMOO74.d
Method: Quangl6.m Operator: Phuong Acq. Date: 10/31/2006 1:28:21 PM
Sample Name: MH-2
Analysis Info:  MH-2 APCI-MS
Intens +MS, 0 1min #9]
x1
571.2
a4
¥
599.2
2
1
3nso
i I | L
- 100 200 300 400 500 miz
MSD Trap Report v 4 (A4-Opt2) Page lof1 Agetent Tockeabogios
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Hinh 2.2.2.f. Phd ESI-MS ciia MH2

2.2.3. Hop chat MH3 - Ergosterol.

Hop chat MH3 nhan duoc du6i dang tinh thé hinh kim mau trang. Phé 'H-
NMR ctia n6 dac trung cho mot steroit trong d6 xuét hién cac tin hiéu dac trung cta
mot cacbon noi v6i nhém -OH tai 6y 3,63 (1H, m, H-3), hai lién két doi bi thé 3 vi
tri tai 6y 5,56 (dd, J = 2,0 va 5,5 Hz) va 5,38 (m), mdt lién két doi ngoai vong bi thé
2 vi tri tai 64 5,17 (1H, dd, J = 8,5, 15,5Hz, H-22) va 5,22 (1H, dd, J = 8,5 va
15,5Hz, H-23), sau nhém metyl tai 6 0,63 (s), 0,82 (d, J = 6,5 Hz), 0,84 (d,J = 6,5
Hz), 0,91 (d,J = 6,5 Hz), 0,95 (s) va 1,03 (d, J = 6,5 Hz).

Hinh 2.2.3.a. Cdu triic héa hoc cia MH-3

KIEM-MH3-CDC13-1H gg
= | . 4

Current Data Parameters

NAME KIEM _MH3
EXPHO B |
PROCNO 1

F2 - Acquisition Parameters
Date 20061020

Time 16.46
INSTRUM avs00
PROBHD 5 mm Multinucl
PULFROG zg30
™ 65536
SOLVENT cocll
NS 16
s 0
SWH 10000.000 Hz
FIDRES 0.152588 Hz
AQ 3.2769001 sec
RG 101.6
oW 50.000 usec
DE 6.00 usec
T8 300.0 K
ol 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
-------- CHANNEL fl mwmmmmms
HUC1 1H
Fl 10.10 usec
FL1 -3.00 dB
SFOL 500.1330008 MHz
F2 - Processing parameters
81 32768
SF $00.1300123 MHz
WO EM
S5B []
LB 0.30 Hz
GB 0
E—A“J%ﬂthJ BC 1.00
T T T T T T T T T
8 7 6 5 4 3 2 1 0 ppm

o[mien \Dk‘ DO\{%’H—in\DD\nNva

b= il bl o | 0 [ o O () | [0 D e | o [0 [ [ |t

OO ey = DO-—c-—iiNmN-—-N-\.N-—cwwc:

ey '—'| i e == e = [ e 2 e e [m o [

Hinh 2.2.3.b. Phé '"H-NMR ciia MH-3

Pho “C-NMR ctia HM3 xuét hién cdc tin hiéu dic trung ctia mot steroit c6 28
cacbon. Trong dé mot nhém oximetin dugc khang dinh tai 8 70,47 (d), hai n6i doi bi

48



th€ 3 vi tri tai 6 141,36 (s, C-5)/119,60 (d, C-6) va 117,30 (d, C-7)/139,80 (s), mot
ndi doi ngoai vong tai & 135,60 (d, C-22)/131,99 (C-23), va 6 nhom metyl tai 6
12,06 (q, C-18), 16,30 (q, C-19), 21,11 (q, C-21), 17,76 (q, C-26), 19,65 (q, C-27)

va 19,96 (q, C-26) (Bang 3 va Hinh 2.2.3.c).

Bdng 3: Két qud phd NMR ciia MH3

C

1

13
14
15
16

17
18
19
20
21
22
23

dc [7]

38,32t

31,15t

69,11d
40,46 t
141,18 s
119,05d
117,05d
139,20 s
45,97 d
36,97 s
20,81t
39,35t

42,48 s
54,41d
23,19t
28,29 t

55,67d
12,02 q
15,65 q
40,97 d
21,51 q
135,71d
131,84 d

b
Sca’

38,39t
32,02t

70,47 d
40,83 t
141,36 s
119,60 d
116,30 d
139,80 s
46,27 d
37,04 s
21,13t
39,11t

42,41 s
54,57d
23,01t
28,29 t

55,76 d
12,06 q
16,30 q
40,82 d
21,11 ¢q
135,60 d
131,99d

Sy
(multicipility, J in Hz)
1,25 m

1,75 m

1,50 m

1,78 m

3,63 m

2,28 (t, 13,5)

5,56 (dd, 2,0, 5,5)
5,38 m

1,97m

1,65 m

1,34 m

1,90 m

1,92 m

1,67 m

1,28 m

1,74 m

1,25 m

0,63 s

0,95s

2,05m

1,03 (d, 6,5)

5,17 (1H, dd, J=8,5, 15,5Hz)
5,22 (1H, dd, J=8,5, 15,5Hz)
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24
25
26
27
28

4323 d
32,85d
19,44 q
21,51 q
17,76 q

42,85d
33,10d
19,66 q
19,96 q
17,62 q

“do trong CDCI3,"125 Mhz, 500MHz

KIEM-MH3-CDC13-C13CPD

1,76 m
1,38 m
0,84 (d, J=6,5 Hz)
0,82 (d, J=6,5 Hz)
0,91 (d, J=6,5 Hz)

e

ggoe o
DO O N D e
8258 88 SENEgNRsEsacNyaeasnnagnar
Sege s NSRScRNERRIANIREREARS0E S
:H::::ﬂ H:‘ ::2 3 2% F%:g}zaﬁ:z:z Clnxvn Dﬂnrarﬂ-‘-r:
EK"D z
FROCHO 1
F2 = Acquisition Paramsters
Date_ 20061020
Time™ lE 53
INSTRUM w300
:suguo S mm l'nll(llhlcl
ULPROG = 30
: w3
SOLVENT cocll
RE 12!
DS
SWH 32679, 735 Nz
FIDRES Q 499653 Hz
M 1.002 '-‘ﬁﬁil sec
RG
oW 1s !OU usec
e 6.00 usee
[ 2.00000000 see
d1l 0.03000000 sec
DELTA 1.899999598 sec
MCREST 0.00000000 sec
HCERE 0.01500000 sec
........ CHANNEL f] semmmm——
KUCL 13c
Bl $.20 usec
PL1 =1.00 o
SFO1 125.7703643 MH=
........ i, 5, e
CPOPRG2 walrzlé
Ic2
PCPOD2 60.00 usec
FL2 =3.00 4B
PL12 15.80 48
rL13 2.0
SFO2 500.1320005 MMz
F2 - Processing pacasetecs
s1 32768
SF 125.7STTE0 MMz
M
s 1.00 Hz
GB o
PC 1.40
T T —T T - = T ; - —_—
is0 160 140 120 100 80 60 40 20 0 ppm

Hinh 2.2.3.c. Phdé 3C-NMR ciia MH-3
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KIEM-MH3-CDC13-C13CPD&DEPT _%_

DEPT90
_—— T

140 130 120 110 100 S0 80 70 &0 50 40 30 20 Ppm
DEPT135

el T
s oyt ST bt A ;.l L VRN s o1 Brp—

s [N

‘L';ﬂ 150 I.'.I’O 1:I‘.U 160 9’0 3 8‘0 TIU SID 5‘0 d.[D 2 3;} 2‘0 FPa
c13ceD

I"*I T T T T T & I_‘ * T T T .[ A I.' _‘--—

140 130 1z0 110 100 90 80 70 60 50 40 3‘0 2‘0 I PP=

Hinh 2.2.3.d. Phé >C-NMR va cdc phé DEPT ciia MH-3

Do chuyén dich héa hoc va dang pic da vach tai 8, 3,63 (1H, m, H-3) dic
trung cho cau hinh a cta proton H-3 tuong ung v6i ciu hinh f cia nhém OH tai vi
tri nay [8]. Noi doi ngoai vong dugc xdc dinh & dang trans bdi gid tri hing s6 tuong
tac 16n (J = 15,5 Hz). Cing v6i su xudt hién cia 6 nhom metyl, 2 ndi doi ndi vong
déu bi thé 3 vi tri goi y t6i hgp chat ergosterol, mot steroit kha phé bién trong thién
nhién. T tat ca cdc phan tich di néu, gia tri phd *C-NMR ctia MH3 dugc mang so
sanh véi céc gia tri da dugc cong bo cua ergosterol [13]. Su phu hop hoan toan & cac
vi trf twong ting cho phép khang dinh hop chat MH-3 chinh 1a ergosterol.

4. Hop chat MH4 - Ergosterol peroxide

Hop chat MH4 ciing nhan dugc duéi dang tinh thé hinh kim mau tring. Cong
thic phan tir 12 C,4H,,0; dugc x4c dinh boi cdc dit lieu pho khoi vé6i pic ion [M+H]*
tai 429,2 cling v6i cdc dit liéu pho 'H-, *C- NMR va céac pho DEPT.

28

Hinh 2.2 4.a. Cdu triic héa hoc ciia MH-4
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KIEM-MH4-CDCL3-1H _&Egn

Cu rrent Data Parameters

KIEM MH4
EHPND 1
FROCHNO 1
F2 = Acquisition Parameters
Date_ 20061025
Time 16.43
INSTRUM avs00
PROBHD 5 =m Multinucl
PULPROG g
™ 65536
SOLVENT cocL3
K5 16
DS [}
SWH 15015.015 Hz
FIDRES 0.229111 Hz
AQ 2. ]82#]22 sec
RG
oW 33, 300 usec
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCHRE 0.01500000 sec
semmemmn CHANNEL {1 messeses
HUCL 1H
Pl 10.10 usec
PL1 =3.00 dB
SFOL 500.1335009 MHz
F2 - Processing parameters
81 32768
SF 500.1300107 MHz
WoW B
S5B o
LB 0.30 Hz
GB o
PC 1.00

~ o

=

Tos— ]
S
Gl

T.072 —

1.000
1.004

Hinh 2.2.4.b. Phé '"H-NMR ciia MH-4

Phé 'H va *C-NMR cta MH4 rit tuong tu nhu cia MH3 ngoai trir su mat di 2
tin hiéu cacbon ctia n6i doi va thay vao dé la su xudt hién 2 tin hiéu cua cac cacbon
bac bon lién két truc ti€p v4i nguyén tlr 6xy & vung trudng thap tai 6 79,44 (s) va
82,17 (s). Diéu nay goi y tGi su xuat hién cia mot cAu peroxide va MH4 1a moét dang

dan xuat cia MH3.
KIEM-MH4-CDCL3-C13CPD &DEPT _ggn

DEPTS20
200 1%0 180 170 160  1%0 140 130 126 110 100 s0 80 70 P s0 10 30 20 T
DEPT135

1l L1
| H"M

T T T T T T T ™ T T T T T
200 1is0 is0 170 160 150 140 130 120 110 100 90 80 'I'IO 5'0 SIO d'o 3'0 EIU IPPm

| uﬂ illi

T T T T T T T T T T T T T T
200 180 180 170 160 150 140 130 izo 110 100 20 a0 70
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C

12

13
14
15

16

17
18
19
20
21
22

Hinh 2.2.4.c. Phé °C-NMR va cdc phd DEPT ciia MH-4
Bdng 4. Gid tri phé NMR ciia MH4

Sc [9]

30,20 t

34,77 t

66,47 d
39,44 t

82,15s
135,22d
130,77 d
79,42 s
51,25d
37,03 s
20,66 t

37,03 t

44,61 s
51,76 d
23,44 t

28,59t

56,33 d
12,90 q
18,18 q
39,64 d
20,90 q
135,45 d

b
6(} &

30,09 t

34,71t

66,49 d
39,37t

82,17 s
135,22 d
130,75 d
79,44 s
51,12d
36,99 s
20,64 t

3991t

44,58 s
51,70 d
23,42t

28,65 t

56,23 d
12,88 q
18,18 q
39,73 d
20,89 q
135,44 d

oy ¢ HMBC (H—C)
(multicipility, J in Hz)

1,56 (m)

1,85 (m)

1,72 (m)

1,96 (m)

3,97 (m)

1,27 (m)

1,97 (m)

6,24 (d, 8,5) C-5,8,10
6,50 (d, 8,5) C-5,8,9,10
1,51 (m)

1,41 (m)

1,62 (m)

1,55 (m)

2,11 (m)

1,58 (m)

1,25 (m)

1,53 (m)

1,37 (m)

1,78 (m)

1,24 (m)

0,86 (m)

0,88 (m)

2,03 (m)

1,01 (d, 7,0) C-17, 20, 22
5,14 (dd, 8,5, C-20, 21,24

53



23

24
25
26
27
28

132,39d

42,82d
33,11d
19,64 q
19.93 q
17,56 q

15,5)

132,33 d 5,22 (dd, 8.5,
15.5)
42,79d 1,87 (m)
33,08 d 1,50 (m)
19,65 q 0,88 (d, 6,5)
19,96 q 0,83 (d, 6,5)
17,57 q 0,91 (d, 6,5)

“do trong CDCI3,"125 Mhz, 500MHz

1 1 1 1

L

wdd
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Hinh 2.2.4.d. Phé HSQC ciia MH-4
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KIEM-MH4-CDCL3-HMBC
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Hinh 2.2.4.e. Phd HMBC ciia MH-4
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Tir tat ca cac phan tich da néu, céc s6 liéu phé “C-NMR cua MH4 dugc mang
so sanh v6i cic so liéu da dugc cong bd cta hgp chat ergosterol peroxide [9], su
tring khép hoan toan tai cdc gi4 tri twong ting cho phép khang dinh ciu triic héa hoc
ctia MH4 la 50,8a-epidioxyergosta-6,22-dien-33-ol (egosterol peroxide). Ngoai ra
diéu nay con mot 1an nita duoc khang dinh béi cic tuong tic trén phd cong hudng tir
hat nhan hai chiéu HMBC (Bang 4 va Hinh 2.2.4.¢).

Theo cdc tai liéu di cong bo, hop chat nay thé hién hoat tinh khéng
Escherichia coli va Salmonella typhimurium (véi gia tri ICy, twong tng la 350 va
500 ag/ml) [10], chong di tng [11]. Ngoai ra hop chét nay con thé hién hoat tinh
gy doc t€ bao doi voi cac dong t€ bao ung thu da day (SNU-1), ung thu gan (SNU-
354), ung thu truc trang va sarcoma-180 chuot vé6i gi tri ndng do e ché toi thi€u
(ICsp) twong tng 1a 18,7, 158,2, 84,6 va 74,1 pg/ml [12].

Display Report - Selected Window Selected Analysis

Analysis Name: KIEMDO7S.d Instrument: LC-MSD-Trap-5L Print Date: 10/31/2006 1:58:42 PM
Method: QuangDé.m Operator: Phuong Acq. Date: 10/31/2006 1:45:06 PM
Sample Name: MH-4

Analysis Info:  MH-4 APCI-MS

Intens, T — == = S +ME 0 2min 815,
x108
4792
125
3952
1.00 1.2
arrz
075
0.50
025
|
3450 L
2891 2m31 3050 S | Ik I |
i epe e A2 T e e L W S2ET  sl 1R 1 L
A 100 ’ 150 200 250 300 350 400 miz
MSD Trap Report v 4 (A4-Opt2) Page 1of 1 i Agilem Technslagies.

Hinh 2.2 4.f. Pho ESI-MS ciia MH-4

2.2.5. Hop chat MHS - B-Adenosine

Hop chat MH5 nhan dugce dudi dang tinh thé hinh kim mau tring. Cong thic
phan tlr cia n6 dugc x4c dinh 1a C,(H,3N;O, dua trén két qua phd khoi luong ESI-
MS (tai m/z 267,8 [M+H]" va 289,8 [M+Na]*) va phé cong hudng tir hat nhan ('H,
BC-NMR va DEPT).

NH,

OH OH

Hinh 2.2.5.a. Cdu triic héa hoc ciia MH-5
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KIEM-MH5-DMSO-1H

LT

Current Data
HAME

o - mow
- o coo
S bl W
¢ . ol et Pacameters
@ @ ~ o™ KIEM_MHS
EXPRO 1
i V PROCNO 1
' FZ - Acquisition Parameters
Date_ 20061118
Time 11.57
INSTROM avs00
PROBHD =m Multinucl
PULPROG zg30
T 65536
SOLVENT cocl3
NS 16
bs 1]
SWH 10000.000 Hz
FIDRES 0.152588 Hx
AQ 3.276900°
RG 101.
b 50,000
DE 6.00 usec
TE 300.0 K
D1 1.00000000 sec
MCREST 0.00000000 sec
MCWRE 0.01500000 sec
mmmmmmms CHANNEL f] sssssses
KuC1 1H
Pl 10.00 usec
PL1 -3.00 d8
5F01 500.1335009 MHz
F2
SI 32768
SF 500.1300054 MHz
WoN e
558 o
LB 0.30 Hz
GB o
‘ ‘ BC 1.00
g JUJ_UJU
T I T T T T T T T T T T
11 10 9 8 7 6 5 4 3 2 1 0 ppm

L]

Hinh 2.2.5.b. Phé '"H-NMR ciia MH-5

Trén ph6é 1H-NMR cuia MH5 xuat hién cdc tin hiéu dac trung cia mot don vi
duong B-D-Ribofuranosyl tai 6 5,88 (d, J = 6,5 Hz, H-1"), 4,61 (dd, J = 4,0 va 10,5
Hz, H-2"), 4,15 (br s, H-3"), 3,97 (dd, J = 3,5 va 6,5 Hz, H-4"), 3,57 (m, H,-5’) va

3,68 (m, H-5).

Bdng 5. Két qud phé NMR ciia MHS

C 8 [13]

2 152,5d
4 149,1 s
5 1194 s
6 156,2 s
8 140,0d
r 88,1d
2 73,6 d
3 70,8 d
4 86,1d
5 61,81

By ©
(multiplicity, J in Hz)

152,41d 8,14 (s)

149,08 s -

119,37 s -

156,17 s -

139,95d 8,34 (s)

87,95d 5,88 (d, 6,5)

73,47d 4,61 (dd, 4,0, 10,5)

70,68 d 4,15 (brs)

85,92d 3,97 (dd, 3,5, 6,5)

61,69t 3,57 (m)

HMBC (H—C)

a,b
d¢

C-4,6

C-4,5
C-4,8,2
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NH2 -
OH-2> -
OH-3* -
OH-5" -

“do trong DMSO, "125 Mhz, 500MHz

DEPT90

3,68 (m)
7,32 (s)
542 *

5,17 (d, 3,0)
5,43 *

KIEM-MH5-DMSO-C13CPD&DEPT

Il

G5

T T T
200 190 180

T T T T
izo 110 100 S0

T T
80 70

T
60

T
50

T
40

"
30

T
20

DEPT135
1
CH&CH3 ’ l
CH2 ‘
Y T T T T T T
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Hinh 2.2.5.d. Phé HSQC ciia MH-5

Trén phé 13C-NMR xuat hién cdc tin hiéu ctia 10 cacbon véi 3 C, 6 CH va 1
CH,. Trong d6, cic tin hiéu ctia 1 don vi dudng B-D-Ribofuranosyl duoc khing dinh
tai 6 87,95 (d, C-1°), 73,47 (d, C-2°), 70,68 (d, C-3°), 85,92 (d, C-4’) va 61,69 (t, C-
5) [14].
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Hinh 2.2.5.e. Phd HSQC ciia MH-5
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Hinh 2.2.5 f. Phé ESI-MS ciia MH-5

Tur cac phan tich da néu trén, s6 liéu phé 13C-NMR ctia MH5 duoc mang so
sanh vGi cac gia tri da cong bd clia hop chat B-Adenosine [13]. Su phi hop hoan
toan & céc gid tri tuong ting cho phép khéng dinh cau tric héa hoc ctia MHS5 1a 9-B-
D-Ribofuranosyladenine hay B-Adenosine. Piéu nay mot 1an nita dugc khang dinh
boi céc tuong tac trén pho cong hudng tir hat nhan hai chiéu HMBC (Bang 5 va Hinh
2.2.5.e).
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III. CHUNG HAU THU (Phuong phdp 2)

Bang sic ki cot nhiéu 1an vé6i chét hip phu silica gel va cdc hé dung moi rira giai
khac nhau ching t6i da thu dugc ba hgp chat tir dich chiét diclometan cua
H.erinaceum.

Hop chat 1 thu dugc & dang tinh thé mau trang, c¢6 d.n.c 178-180°C. Phé
hong ngoai cho dinh hdp thu dac trung cho dao dong hod tri cuia nhém hydroxyl
(OH) & 3400cm™ va cua lién két C-O-C & 1050cm™. Phé khoi bui electron ESI-MS
cho pic ion phan tr tai m/z 427 [M-H]" tuong ting v6i cong thic phan ta C,sH,,0; va
hoan toan phu hgp véi két qua cia phé NMR. Phé *C-NMR xuét hién tin hiéu cta
28 nguyén tir cacbon dac trung cho khung sterol, bao gom: 4 cacbon bac bén, 11
nhém metin CH, 7 nhém metylen CH, va 6 nhém metyl CH;. Trong d6 tin hiéu cta
hai nguyén tir cacbon bac bon lién két véi mot cau noi epidioxy & d: 79.4ppm (C-
8) va 82.2ppm (C-5) hoan toan phu hop véi tin hiéu da duoc sip xé&p lai bdi phd
HMQC va HMBC cta Chau Van Minh va cong su (Chau Van Minh et al., 2004).
Phé '"H-NMR cho cdc tin hiéu dic trung cho céc lién két doi véi hai duplet & 8y
6.24ppm (1H, d, J=7.5Hz, H-6); 6.51ppm (1H, d, J=7.5Hz, H-7) va hai duplet duplet
6 Oy: 5.16ppm (1H, dd, J=7.5 va 14.5Hz, H-22); 5.22ppm (1H, dd, J=7.0 va 15.0Hz,
H-23), ngoai ra con tin hiéu cia mot multiplet & &y 3.96ppm (1H, m, H-3) véi do
chuyén dich clia nguyén tir cacbon tai 8. 66.5ppm (C-3) khang dinh cho su c6 mat
ctia nhém OH lién két véi cacbon & vi tri s0 3 véi cdu hinh -3B-ol (Sheu et al.
2000). Qua viéc phan tich phd clia hop chét 1 va so sdnh véi tai liéu, ching toi da
nhan dang duoc hop chat 1 1a 5,8-Epidioxy-5a, 8a-ergosta-6,22E-dien-3 f-ol hay
ergosterol peroxide da dugc phan lap tir mot loai ndm muc g6 Inonotus radiatus
(Kristi karlos & CS,1989). Cac dit liéu phd ctia hop chat 1 hoan toan tring hop véi
tai liéu tham khao (bang I11.4.11).
5,8-Epidioxy-5 a, 8 a-ergosta-6,22E-dien-3 -0l (1)

Tinh thé hinh kim, mau trang, d.n.c 178-180°C, [a]’,-29 (CHCI,, ¢.0.8);

IR*B A« cm™: 3400 (br, OH), 1050 (C-O-C). ESI-MS (m/z) 427 [M-H]*
(CysH4,0;5). '"H-NMR (500MHz, CDCl5): 1.90-1.95 (2H, m, H-1); 1.55-1.58 (2H, m,
H-2); 3.96 (1H, m, H-3); 1.83-1.88 (2H, m, H-4); 6.24 (1H, d, J=7.5Hz, H-6); 6.51
(1H, d, J=7.5Hz, H-7); 1.67 (1H, m, H-9); 1.19-1.22 (2H, m, H-11), 1.42 (2H, m,
H-12); 1.71(1H, m, H-14); 1.42-1.48 (2H, m, H-15); 1.47-1.50 (2H, m, H-16); 1.26
(1H, m, H-17); 0.83 (3H, s, H-18); 0.88 (3H, s, H-19); 1.65 (1H, m, H-20); 1.00
(3H, d, J= 6.5Hz, H-21); 5.16 (1H, dd, J=7.5 va 14.5Hz, H-22); 5.22 (1H, dd, J="7.0
va 15.0Hz, H-23); 2.09-2.11 (2H, m, H-24, H-25); 0.79 (3H, d, J=5.5Hz, H-26);
0.81 (3H, d, J= 5.5Hz, H-27); 0.92 (3H, d, J=6.0Hz, H-28). >*C-NMR (125MHz,
CDCl,) xem bang I11.3.11.
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Bdng IV.3.11. Dit liéu phé *C-NMR ctia hop chdt 1 va 2

Hop chat1 | Tailieu[1,2] | Hop chat2 Tai liéu [3]
STT | (CDCl,, (CDCl,, (CDCL,, (CDCL,,
125MHz) 125MHz) 125MHz) 125MHz)
1 39.3 39.5 38.4 38.3
2 30.1 30.1 32.0 31.7
3 66.5 66.5 70.5 70.0
4 34.7 36.8 40.8 40.5
5 82.2 82.1 139.8 139.3
6 135.4 135.4 119.6 119.5
7 130.8 130.8 116.3 115.9
8 79.4 79.5 1413 140.7
9 51.1 51.1 46.3 46.2
10 36.9 36.9 37.1 37.0
11 20.6 20.6 21.1 21.1
12 36.9 39.5 39.1 39.1
13 44.6 44.7 42.8 42.7
14 51.7 51.6 54.6 54.4
15 23.4 23.4 23.0 23.6
16 28.6 28.2 28.3 28.2
17 56.2 56.4 55.8 55.7
18 12.9 12.9 12.1 12.1
19 18.2 18.7 163 163
20 39.7 39.7 40.4 40.2
21 19.6 19.6 21.1 21.1
22 132.3 132.3 132.0 1315
23 135.2 135.2 135.6 135.0
24 42.8 42.8 42.8 42.7
25 33.1 33.0 33.1 33.0




26 19.9 19.9 20.0 19.9
27 20.9 20.7 19.6 19.6
28 17.6 17.5 17.6 17.6

Hop chat 2 phan lap duoc & dang tinh thé mau tring, d.n.c 168-169°C. Phé
BC-NMR ciing cho tin hiéu ctia cidc nguyén tlr cacbon dic trung cho khung sterol-
C,; tuong tu hgp chat 1, tuy nhién tin hiéu cta hai nguyén tu cacbon bac bon trong
hop chat 2 tai 5. 139.8ppm (C-5)/119.6 (C-6) va 141.3ppm (C-8)/116.3 (C-7) cho
thdy su ¢6 mat cta hai lién két doi trong vong B. Diéu nay hoan toan phu hgp véi
céc tin hiéu cua ph6é 'H-NMR véi &y : 5.56ppm (1H, dd, J=3.0 va 5.0Hz, H-6) va
5.39ppm (1H, dd, J=3.0 va 5.0Hz , H-7); cung véi hai duplet duplet tai oy 5.18ppm
(1H, dd, J=7.5 va 14.5Hz, H-22); 5.23ppm (1H, dd, J=7.0 va 15.0Hz, H-23); mot
multiplet & &y 3.63ppm (1H, m, H-3) v6i 6. 70.5ppm (C-3) dac trung cho -33-ol.
Ching t6i nhan dang duoc hop chat 2 1a ergosterol, dit liéu pho ctia né trang hop
véi tai liéu tham khao.

Ergosterol (2)

Tinh thé hinh kim, mdu tring, d.n.c 168-169°C, [a]°y -132 (CHCl,, ¢.0.5);

ESI-MS (m/z) 395 [M-H]* (CyH,,0). '"H-NMR (500MHz, CDCl,):

3.63 (1H, m, H-3); 5.56 (1H, dd, J=3.0 va 5.0Hz, H-6); 5.39 (1H, dd, J=3.0 va

5.0Hz, H-7); 0.63 (3H, s, H-18); 0.95 (3H, s, H-19); 1.03 (3H, d, J=8.0Hz, H-21);

5.18 (1H, dd, J=7.5 va 14.5Hz, H-22); 5.23(1H, dd, J=7.0 va 15.0Hz, H-23); 0.78

(3H, d, J=6.0Hz, H-26); 0.79 (3H, d, J=6.0Hz, H-27); 0.92 (3H, d, J=6.0Hz, H-28).

BC-NMR (125MHz, CDCl,). (bang 1I1.3.11)

Hop chat 3 ¢6 dang bot mau tring, cdc dit lieu phé NMR cia hop chat nay
dac trung cho kiéu cdu tric clia hop chat ceramide. Pho '"H-NMR cho tin hiéu cta
mot duplet tai &y 7.49 (1H, d, J=9.0Hz) dac trung cho proton NH, tin hiéu cta 4
proton carbinol tai o4 3.76 (1H, dd, J=4.5 va 11.5Hz, H-1a), 3.81 (1H, dd, J=4.5 va
11.5Hz, H-1b); 3.55 (1H, dd, J=2.5 va 3.5Hz, H-3); 3.54 (1H, m, H-4); va 4.05 (1H,
dd, J=4.0 va 8.5Hz, H-2'). Ngoai ra con céc tin hiéu ciia mot singlet th & 8 1.29 va
mot triplet clia hai nhém CH,; ddu mach tai 8 0.88 (6H, t, J=6.5Hz) dién hinh cho
kiéu hop chat ceramide v6i mot nhanh 12 hidrocacbon no mach dai va mot nhanh 1a
axit béo 2-hydroxy. Phé *C-NMR cho tin hiéu clia nhém cacbonyl tai 5. 176.0ppm,
tin hiéu cua nguyén tlr cacbon lién két véi nito & 5. 51.9ppm cung véi tin hiéu cua 4
cacbon carbinol tai §: 61.4ppm (C-1); 75.8ppm (C-3); 72.6ppm (C-4) va 72.2ppm
(C-2). Dit liéu phé ctia hop chat ndy da duoc so sanh vé6i alomacrorrhiza A cho thay
hoan toan phl hgp véi cdu tric ki€u hop chit ceramide . Tuy nhién, dé nhan dang
chinh xac céu trdc ctia hop chit nay can phai ¢6 thém mot vai nghién citu khac nita.
Vi hop chat nay khong thé hién hoat tinh doc t&€ bao do vay ching toi khong tiép tuc
di sdu nghién cttu vé céu tric va chi nhan dang hop chat 3 1a mot ceramide.
Ceramide (3)

Chat bot mau traing. '"H-NMR (500MHz, CDCly): 3.76 (1H, dd, J=4.5 va
11.5Hz, H-1a), 3.81 (1H, dd, J=4.5 va 11.5Hz, H-1b); 4.11 (1H, dd, J=4.5 va 8.5Hz,
H-2); 3.55 (1H, dd, J=2.5 va 3.5Hz, H-3); 3.54 (1H, m, H-4); 1.60 (2H, m, H-5);
4.05 (1H, dd, J=4.0 va 8.5Hz, H-2'); 1.77 (1H, m, H-3a); 1.67 (1H, m, H-3b); 7.49
(1H, d, J=9.0Hz, NH); 0,88 (6H, t, J=6.5Hz, CH;). *C-NMR (125MHz, CDCI,):
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61.4ppm (C-1); 51.9 (C-2); 75.8ppm (C-3); 72.6ppm (C-4); 176.0 (C=0, C-1)) va
72.2 (C-2).
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