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MỘT SỐ HÌNH ẢNH VỀ ĐI THỰC ĐỊA LẤY MẪU VÀ NẤM LỚN Ở 
RỪNG PHÍA BẮC VIỆT NAM 
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Mét sè h×nh ¶nh vÒ nu«i cÊy nÊm lín  
trong phßng thÝ nghiÖm 
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H×nh ¶nh c¸c chñng nÊm nu«i cÊy trªn m«i tr−êng 
r¾n (R¬m) 
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Mét sè h×nh µnh vÒ thö ho¹t tÝnh t¹i phßng sinh häc 
thùc nghiÖm 

 

 
Thö kh¶ n¨ng sinh enzyme 

 
Thö Ho¹t tÝnh kh¸ng VSVK§  

 

 
 

 
Thö Ho¹t tÝnh kh¸ng VSVK§ 

 

Thö ho¹t tÝnh g©y ®éc tÕ bµo – §èi chøng Thö ho¹t tÝnh g©y ®éc tÕ bµo – MÉu cã ho¹t tÝnh
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kÕt qu¶ thö ho¹t tÝnh in vi vo c¸c chiÕt phÈm cña 
nÊm HÇu thñ 

 

 
L¸ch nhãm chøng 

 
L¸ch nhãm thö 

 
 

 
Gan nhãm chøng 

 
Gan nhãm thö 

 
 

 
ThËn nhãm chøng 

 
ThËn nhãm thö 
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D÷ liÖu vµ h×nh ¶nh phæ cña mét sè hîp chÊt ph©n lËp 
tõ c¸c chñng MA10 vµ HT 

i. Chñng MA10   
 
a. Hîp chÊt MA10A - Ergosta-4,6,8(14),22-tetraen-3-one 
 Hîp chÊt MA10A nhËn ®−îc d−íi d¹ng chÊt bét mµu vµng víi c«ng thøc ph©n 
tö lµ C28H40O ®−îc x¸c ®Þnh bëi c¸c d÷ liÖu phæ khèi víi pÝc ion [M+H]+ t¹i 393,1 
cïng víi c¸c d÷ liÖu phæ 1H-, 13C- NMR vµ c¸c phæ DEPT. 
 

  
 

H×nh 2.2.1.a. Phæ 1H-NMR cña MA10A 
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H×nh 2.2.1.b. CÊu tróc hãa häc cña MA10A 

  Phæ céng h−ëng tõ h¹t nh©n 1H-NMR cña MA10A ®Æc tr−ng cho mét hîp 
chÊt steroit. Trªn phæ 1H-NMR cña MA10A xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña 1 
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proton olefin t¹i δH 5,73 ppm (1H, s, H-4), proton cña nèi ®«i néi vßng bÞ thÕ 2 vÞ trÝ 
t¹i δH 6,06 ppm (1H, d, J = 9,5 Hz, H-6) vµ 6,61 ppm (1H, d, J = 9,5 Hz, H-7), c¸c 
proton cña nèi ®«i ngo¹i vßng cã cÊu h×nh trans t¹i δH 5,21 ppm (1H, dd, J = 15,5, 
7,5 Hz, H-22) vµ 5,26 ppm (1H, dd, J = 15,5, 7,5 Hz, H-23) (cÊu h×nh trans cña nèi 
®«i ®−îc x¸c ®Þnh bëi h»ng sè t−¬ng t¸c lín: J = 15,5 Hz cña c¸c proton), cña 2 
nhãm metyl g¾n víi cacbon bËc 4 t¹i δH 0,96 ppm (3H, s, H-18) vµ 1,00 ppm (3H, s, 
H-19), 4 nhãm metyl bËc 3 t¹i δH 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) vµ 0,93 ppm (3H, d, 
J = 7,0 Hz, H-28). Sù xuÊt hiÖn c¸c tÝn hiÖu cña 6 nhãm metyl trong ®ã cã 2 nhãm 
metyl bËc 3 vµ 4 nhãm metyl bËc hai gîi ý cã sù cã mÆt cña mét hîp chÊt steroit 
d¹ng ergosterol. 
 

 
H×nh 2.2.1.c. Phæ 13C-NMR cña MA10A 
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 H×nh 2.2.1.d. Phæ 13C-NMR vµ c¸c phæ DEPT cña MA10A 

 
 Trªn phæ 13C- NMR vµ c¸c phæ DEPT xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña 
khung ergosterol 28 cacbon víi c¸c tÝn hiÖu phæ cña 5 cacbon thÕ 2 cña liªn kÕt ®«i 
t¹i δC 124,50 (C-6), 123,04 (C-4), 133,98 (C-7), 132,58 (C-23) vµ 135,02 (C-22), 3 
cacbon olefin bËc 4 t¹i δC 124,45 (C-8), 156,05 (C-14) vµ 164,33 (C-5) vµ cña nhãm 
cacbonyl t¹i δC 199,43 (C-3). Do ®ã MA10A cã 1 nèi ®«i ngo¹i vßng vµ 4 nèi ®«i 
néi vßng vµ 1 nhãm cacbonyl. Ngoµi ra cßn cã tÝn hiÖu cña 4 nhãm metin t¹i δC 
39,27 (C-20), 33,11 (C-25), 55,76 (C-17) vµ 42,90 (C-20), 6 nhãm metyl t¹i δC tõ 
16,67-21,24 ppm. 

§Ó x¸c ®Þnh gi¸ trÞ phæ céng h−ëng tõ h¹t nh©n proton g¾n víi c¸c bon t−¬ng 
øng, phæ céng h−ëng tõ h¹t nh©n 2 chiÒu t−¬ng t¸c trùc tiÕp HSQC ®· ®−îc tiÕn 
hµnh. Qua c¸c t−¬ng t¸c trªn phæ HSQC ®· x¸c ®Þnh ®−îc c¸c liªn kÕt  C-H. KÕt qu¶ 
®−îc chØ ra ë b¶ng 1. 
 
B¶ng 1: KÕt qu¶ phæ NMR cña MA10A 

C δC
 a [1] δC

 a, b δH
 a, c 

mul, (J in Hz) 
HMBC 
(H to C) 

1 34,2 34,18 2,03 m/1,81 m  
2 34,2 34,14 2,55 m/2,48 m 3 
3 199,5 199,43 -  
4 123,0 123,04 5,73 s 2, 6, 10 
5 164,3 164,33 -  
6 124,5 124,50 6,04 d (9,5) 4, 5, 8, 10 
7 134,0 133,98 6,61 d (9,5) 5, 9, 14 
8 124,4 124,45 -  
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9 44,3 44,38 2,16 m  
10 36,8 36,79 -  
11 19,0 19,02 1,71 m/1,61 m  
12 35,6 35,64 2,09 m/1,31 m  
13 44,0 44,02 -  
14 156,1 156,05 -  
15 25,4 25,38 2,47 m/2,39 m 8, 14 
16 27,7 27,71 1,82 m/1,52 m 17 
17 55,7 55,76 1,26 m  
18 19,0 18,97 0,96 s 12, 13, 14, 17 
19 16,7 16,67 1,00 s 1, 5, 9, 10 
20 39,3 39,27 2,17 m 17, 22, 23 
21 21,2 21,24 1,06 d (7,0) 17, 20, 22 
22 135,0 135,02 5,21 dd (15,5, 7,5) 21, 24 
23 132,6 132,58 5,26 dd (15,5, 7,5) 21, 24, 25 
24 42,9 42,90 1,88 m 22, 23 
25 33,1 33,11 1,49 m 23 
26 19,7 19,67 0,83 d (7,0) 24, 25, 27 
27 20,0 19,99 0,86 d (7,0) 24, 25, 26 
28 17,7 17,56 0,93 d (7,0) 23, 24, 25 

arecorded in CDCl3, b125 MHz, c500 MHz 
§Ó x¸c ®Þnh c¸c vÞ trÝ nhãm thÕ vµ kiÓm tra c¸c gi¸ trÞ  ®é dÞch chuyÓn ho¸ 

häc cña c¸c vÞ trÝ, phæ HMBC ®· ®−îc ®o. Trªn phæ HMBC, nhãm 2 nhãm metyl 
®−îc kh¼ng ®Þnh t¹i vÞ trÝ C-18 vµ C-19 bëi t−¬ng t¸c HMBC cña proton H-18, δH 
0,96 víi C-12(δC 35,64), C-13(δC 44,02), C-17(δC 55,76), C-14(δC 156,05) vµ cña 
proton H-19, δH 1,00 víi C-1(δC 34,18), C-5(δC 164,33), C-9(δC 44,38), C-10(δC 
36,79).VÞ trÝ cña 3 nhãm metyl cßn l¹i còng ®ù¬c kh¼ng ®Þnh vÞ trÝ qua c¸c t−¬ng 
t¸c trªn phæ HMBC : proton H-21 víi C-17, C-20, C-22, proton H-26 víi C-24, C-
25, C-27, proton H-27 víi C-24, C-25, C-26 vµ proton H-28 víi C-23, C-24, C-25. 



   16

 
H×nh 2.2.1.e. Phæ HSQC cña MA10A 
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 H×nh 2.2.1.f. Phæ HMBC cña MA10A 
 
 TiÕn hµnh ®o phæ COSY cña MA10A x¸c ®Þnh ®−îc c¸c t−¬ng t¸c cña proton 
®Ýnh trªn  c¸c nguyªn tö cacbon c¹nh nhau, do ®ã x¸c ®Þnh ®−îc c¸c liªn kÕt C(1)-
C(2), C(6)-C(7), C(9)-C(11)-C(12), C(15)-C(16)-C(17)-C(20)-C(22)-C(23)-C(24)-
C(25) nh− h×nh 2.2.1.g. 
 

O COSY
HMBC

 
 

H×nh 2.2.1.g. T−¬ng t¸c HMBC vµ COSY cña MA10A 
 

 
H×nh 2.2.1.h. Phæ COSY cña MA10A 

C¸c kÕt qu¶ ph©n tÝch nªu trªn kÕt hîp víi c¸c d÷ kiÖn phæ khèi l−îng cho 
phÐp kh¼ng ®Þnh hîp chÊt MA10A lµ Ergosta-4,6,8(14),22-tetraen-3-one. §em so 
s¸nh c¸c d÷ kiÖn phæ cña MA10A víi Ergosta-4,6,8(14),22-tetraen-3-one [1] (b¶ng 
1) cho thÊy sù trïng khíp hoµn toµn vÒ c¸c gi¸ trÞ phæ t−¬ng øng. Hîp chÊt nµy ®· 
®−îc t×m thÊy tr−íc ®ã tõ nÊm Pleurotus ostreatus, Scleroderma polyrhizum vµ 
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Acremonium coenophialu. Tuy nhiªn, ®©y lµ lÇn ®Çu tiªn hîp chÊt nµy ®−îc ph©n 
lËp tõ loµi Pyrrhoderma adamanticum. 

 
H×nh 2.2.2.i. Phæ ESI-MS cña MA10A 

b. Hîp chÊt MA10B- Ergosta-4,7,22-triene-3,6-dione 

 
H×nh 2.2.2.a. Phæ 1H-NMR cña MA10B 
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H×nh 2.2.2.b. CÊu tróc hãa häc cña MA10B 
 
 Phæ céng h−ëng tõ h¹t nh©n 1H-NMR cña MA10B gÇn gièng cña MA10A, 
®Æc tr−ng cho khung ergosterol. Trªn phæ 1H-NMR cña MA10B mÊt ®i tÝn hiÖu 2 
proton cña nèi ®«i néi vßng khi so víi MA10A, thay vµo ®ã lµ 1 proton olefin biÖt 
lËp δH 5,98 ppm (1H, d, J = 2 Hz, H-7). Trªn phæ 1H-NMR cña MA10B còng xuÊt 
hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña 1 proton olefin biÖt lËp t¹i δH 6,47 ppm (1H, s, H-4), 
2 proton  cña nèi ®«i ngo¹i vßng cã cÊu h×nh trans t¹i δH 5,18 ppm (1H, dd, J = 
15,0, 8,0 Hz, H-22) vµ 5,26 ppm (1H, dd, J = 15,0, 7,5 Hz, H-23), 2 nhãm metyl 
bËc 4 t¹i δH 0,69 ppm (3H, s, H-18) vµ 1,30 ppm (3H, s, H-19), cña 4 nhãm metyl 
g¾n víi nhãm CH t¹i δH 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) vµ 0,92 ppm (3H, d, J = 7,0 Hz, 
H-28). 
 

 
H×nh 2.2.2.c. Phæ 13C-NMR cña MA10B 
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H×nh 2.2.2.d. Phæ DEPT cña MA10B 

 Trªn phæ 13C- NMR vµ c¸c phæ DEPT xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña mét 
khung ergosterol cã 2 nèi ®«i trong vßng vµ 2 nhãm cacbonyl  víi c¸c tÝn hiÖu ®Æc 
tr−ng cña 2 nhãm cacbonyl t¹i δC 199,31 (C-3) vµ 187,04 (C-6), 5 cacbon thÕ 2 cña 
liªn kÕt ®«i t¹i δC 123,92 (C-4), 125,97 (C-7), 134,79 (C-22) vµ 132,76 (C-23), 2 
cacbon olefin bËc 4 t¹i δC 158,16 (C-5) vµ 167,75 (C-8).C¸c C¸c d÷ kiÖn phæ cßn l¹i 
gÇn gièng víi MA10A, nhÊt lµ phÇn m¹ch nh¸nh. 
B¶ng 2: KÕt qu¶ phæ NMR cña MA10B 

C δC
 a [2] δC

 a, b δH
 a, b 

mul, (J in Hz) 
1 35,4 35,43  
2 34,3 34,24  
3 199,3 199,31  
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 22,6 22,57  
12 38,5 38,51  
13 44,6 44,63  
14 56,1 56,10  
15 21,9 21,89  
16 27,7 27,72  
17 56,3 56,29  
18 12,8 12,84 0,69 s 
19 19,7 19,65 1,30 s 
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20 40,2 40,20  
21 21,1 21,12 1,05 d (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 0,92 d (7,0) 

arecorded in CDCl3, b125 MHz, c500 MHz 
 

C¸c kÕt qu¶ ph©n tÝch nªu trªn ®−îc ®em so s¸nh víi c¸c d÷  kiÖn phæ cña 
hîp chÊt Ergosta-4,7,22-triene-3,6-dione [2] (b¶ng 2 )vµ sù trïng khíp hoµn toµn vÒ 
c¸c gi¸ trÞ phæ t−¬ng øng kÕt hîp víi c¸c d÷ kiÖn phæ khèi l−îng cho phÐp kh¼ng 
®Þnh hîp chÊt MA10B lµ Ergosta-4,7,22-triene-3,6-dione, hîp chÊt nµy ®· ®−îc t×m 
thÊy tr−íc ®ã tõ nÊm  Ganoderma lucidum [2]. Tuy nhiªn, ®©y lµ lÇn ®Çu tiªn hîp 
chÊt nµy ®−îc ph©n lËp tõ loµi Pyrrhoderma adamanticum. 

 
H×nh 2.2.2.e.Phæ EI-MS cña MA10B 

 
c.Hîp chÊt MA10C- Ergosterol peroxide 
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H×nh 2.2.3.a. Phæ 1H-NMR cña MA10C 

Phæ céng h−ëng tõ h¹t nh©n 1H-NMR cña MA10C kh¸ gièng cña MA10A, 
®Æc tr−ng cho khung ergosterol.Nh−ng trªn phæ cña MA10C mÊt ®i tÝn hiÖu cña 1 
proton olefin c« lËp ë vÞ trÝ 4, thay vµo ®ã xuÊt hiÖn thªm tÝn hiÖu cña 1 nhãm 
metilen. 
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H×nh 2.2.3.b. CÊu tróc hãa häc cña MA10C 

Trªn phæ 1H-NMR cña MA10C còng xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña 2 
proton cña nèi ®«i néi vßng t¹i δH 6,24 ppm (1H, d, J = 8,5 Hz, H-6) vµ 6,50 ppm 
(1H, d, J = 8,5 Hz, H-7), 2 proton cña nèi ®«i ngo¹i vßng cã cÊu h×nh trans t¹i δH 
5,14 ppm (1H, dd, J = 15,5, 8,0 Hz, H-22) vµ 5,26 ppm (1H, dd, J = 15,5, 8,0 Hz, 
H-23), cña 2 nhãm metyl bËc 4 t¹i δH 0,82 ppm (3H, s, H-18) vµ 0,88 ppm (3H, s, 
H-19), cña 4 nhãm metyl bËc 3 t¹i δH 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) vµ 0,91 ppm (3H, d, 
J = 7,0 Hz, H-28).  
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H×nh 2.2.3.c.Phæ 13C-NMR cña MA10C 

 
H×nh 2.2.3.d.Phæ DEPT cña MA10C 

 
 C¸c d÷ kiÖn phæ 13C- NMR cña MA10C gÇn gièng MA10A, nhÊt lµ phÇn 
m¹ch nh¸nh. Trªn phæ cña MA10C xuÊt hiªn tÝn hiÖu ®Æc tr−ng cña 1 cacbon bËc 3 
liªn kÕt víi oxi t¹i δC 66,47 ppm thay cho nhãm cacbonyl ë vÞ trÝ 3 cña MA10A. 
Ngoµi ra cßn xuÊt hiÖn c¸c tÝn hiÖu cña 2 cacbon bËc 4 liªn kÕt víi oxi t¹i δC 82,17 
ppm(C-5) vµ 79,43 ppm (C-8), ®iÒu nµy gîi ý cho ta vÒ mét cÇu peroxide gi÷a 
chóng. Trªn phæ 13C- NMR vµ c¸c phæ DEPT còng xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng 
cña 4 cacbon thÕ 2 cña liªn kÕt ®«i t¹i δC 135,43 (C-6), 130,76 (C-7), 135,21 (C-22) 
vµ 132,33 (C-23), cña 5 nhãm metin t¹i δC 51,70 (C-14), 56,23 (C-17), 39,72 (C-20), 
42,79 (C-24) vµ 33,08 (C-25) vµ cña 6 nhãm metyl t¹i δC tõ 12,88-23,41 ppm. 
B¶ng 3: KÕt qu¶ phæ NMR cña MA10C 

C δC
 a [3] δC

 a, b δH
 a, c 

mul, (J in Hz) 
HMBC 
(H to C) 

1 34,9 34,71 1,92 m/1,71 m 3 
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2 30,4 30,14 1,84 m/1,55 m 3 
3 66,7 66,47 3,97 m  
4 37,2 36,95 2,10m/1,92 m 2, 6, 10 
5 82,4 82,17 -  
6 135,7 135,43 6,24 d (8,5) 4, 5, 8, 10 
7 131,0 130,76 6,50 d (8,5) 5, 9, 14 
8 79,7 79,43 -  
9 51,4 51,12 1,51 m  
10 37,2 36,98 -  
11 23,6 23,41 1,52 m/1,24 m 8,13 
12 39,6 39,37 1,97 m/1,25 m 14 
13 44,8 44,58 -  
14 51,9 51,70 1,58 m  
15 20,9 20,64 1,60 m/1,41 m 13 
16 28,9 28,65 1,76 m/1,37 m  
17 56,5 56,23 1,24 m  
18 13,1 12,88 0,82 s 12, 13, 14, 17 
19 18,4 18,18 0,88 s 1, 5, 9, 10 
20 40,0 39,72 2,17 m 17, 22, 23 
21 21,1 20,89 1,06 d (7,0) 17, 20, 22 
22 135,4 135,21 5,14 dd (15,0, 8,0) 21, 24 
23 132,6 132,33 5,26 dd (15,0, 8,0) 21, 24, 25 
24 43,0 42,79 1,86 m 22, 23 
25 33,3 33,08 1,48 m 23 
26 19,9 19,65 0,82 d (7,0) 24, 25, 27 
27 20,2 19,95 0,83 d (7,0) 24, 25, 26 
28 17,8 17,57 0,91 d (6,5) 23, 24, 25 

arecorded in CDCl3, b125 MHz, c500 MHz 
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H×nh 2.2.3.e.Phæ HSQC cña MA10C 

§Ó x¸c ®Þnh c¸c vÞ trÝ nhãm thÕ vµ kiÓm tra c¸c gi¸ trÞ  ®é dÞch chuyÓn ho¸ 
häc cña c¸c vÞ trÝ, phæ HSQC vµ HMBC ®· ®−îc ®o.Qua c¸c t−¬ng t¸c trªn phæ 
HSQC x¸c ®Þnh ®ù¬c c¸c liªn kÕt C-H cña MA10C. Trªn phæ HMBC, 2 nhãm metyl 
®−îc kh¼ng ®Þnh t¹i vÞ trÝ C-18 vµ C-19 bëi t−¬ng t¸c HMBC cña H-18, δH 0,96  víi 
C-12(δC 39,37), C-13(δC 44,58), C-17(δC 56,23), C-14(δC 51,70) vµ cña H-19, δH 
1,00 víi C-1(δC 34,71), C-5(δC 82,17), C-9(δC 51,12), C-10(δC 36,98). VÞ trÝ cña 3 
nhãm metyl cßn l¹i trªn m¹ch nh¸nh còng ®ù¬c kh¼ng ®Þnh vÞ trÝ qua c¸c t−¬ng t¸c 
trªn phæ HMBC.KÕt qu¶ ®−îc thÓ hiÖn trªn b¶ng 3. 
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H×nh 2.2.3.f. T−¬ng t¸c HMBC cña MA10C 
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H×nh 2.2.3.g.Phæ HMBC cña MA10C 

C¸c kÕt qu¶ ph©n tÝch nªu trªn ®−îc kÕt hîp víi c¸c d÷ kiÖn phæ khèi l−îng 
cho phÐp kh¼ng ®Þnh hîp chÊt MA10C lµ Ergosterol peroxide. §em so s¸nh víi c¸c 
d÷  kiÖn phæ cña hîp chÊt Ergosterol peroxide [3] cho thÊy sù trïng khíp hoµn toµn 
vÒ c¸c gi¸ trÞ phæ t−¬ng øng. Hîp chÊt nµy ®· ®−îc t×m thÊy phæ biÕn  tõ  c¸c loµi 
nÊm. Ergosterol peroxide cã ho¹t tÝnh chèng ung th− vµ khuÈn lao. 

 
H×nh 2.2.3.h.Phæ EI-MS  cña MA10C 

d.Hîp chÊt MA10D- Cerevisterol (Ergosta-7,22E-diene-3β,5α,6β-triol) 
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Phæ céng h−ëng tõ h¹t nh©n 1H-NMR cña MA10D gÇn gièng MA10C, ®Æc 
tr−ng cho khung ergosterol. Trªn phæ 1H-NMR cña MA10D mÊt ®i c¸c tÝn hiÖu cña 
2 proton cña nèi ®«i néi vßng, chØ cßn 1 proton olefin biÖt lËp t¹i δH 5,31 ppm (1H, t, 
J = 2,5 Hz, H-7). Gièng nh− MA10C, MA10D còng cã 2 proton cña nèi ®«i ngo¹i 
vßng cã cÊu h×nh trans t¹i δH 5,18 ppm (1H, dd, J = 15,3, 7,8 Hz, H-22) vµ 5,24 
ppm (1H, dd, J = 15,3, 7,0 Hz, H-23), cña 2 nhãm metyl bËc 4 t¹i δH 0,61 ppm (3H, 
s, H-18) vµ 1,06 ppm (3H, s, H-19), cña 4 nhãm metyl bËc 3 t¹i δH 1,03 ppm (3H, d, 
J = 7,0 Hz, H-21), 0,83 ppm (3H, d, J = 7,0 Hz, H-26), 0,84 ppm (3H, d, J = 7,0 
Hz, H27) vµ 0,93 ppm (3H, d, J = 7,0 Hz, H-28). 

 
H×nh 2.2.4.a.Phæ 1H-NMR cña MA10D 
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H×nh 2.2.4.b.Phæ 13C-NMR cña MA10D 
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H×nh 2.2.4.c. CÊu tróc hãa häc cña MA10D 
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H×nh 2.2.4.c.Phæ DEPT cña MA10D 

 
 Phæ 13C- NMR vµ c¸c phæ DEPT  cña MA10D t−¬ng ®èi gièng MA10C, thay 
v× cacbon olefin ë C-6 vµ cacbon bËc 4 g¾n víi oxi ë C-8 cña MA10C lµ cacbon liªn 
kÕt víi oxi ë C-6 vµ cacbon bËc 4 olefin ë C-8. Trªn phæ 13C- NMR vµ c¸c phæ 
DEPT cña MA10D còng xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña 3 cacbon thÕ 2 cña liªn 
kÕt ®«i t¹i δC 117,35 (C-7), 135,32 (H-22) vµ 131,93 (H-23, cacbon olefin bËc 3 t¹i 
δC 67,13 (C-3) vµ 73,00 (C-6), 1 cacbon olefin bËc 4 t¹i δC 75,77 (C-5) vµ cña 6 
metyl δC tõ 12,88-23,41 ppm. 
 
B¶ng 4: KÕt qu¶ phæ NMR cña MA10D 

C δC
 a [4] δC

 a, b δH
 a, b 

mul, (J 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 5,31 t (2,5) 
8 143,5 143,24  
9 43,2 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) 
22 135,4 135,32 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) 

arecorded in CDCl3+CD3OD, b125 MHz, c500 MHz 
 

C¸c kÕt qu¶ ph©n tÝch nªu trªn ®−îc ®em so s¸nh víi c¸c d÷  kiÖn phæ cña 
hîp chÊt Cerevisterol [4] vµ sù trïng khíp hoµn toµn vÒ c¸c gi¸ trÞ phæ t−¬ng øng kÕt 
hîp víi c¸c d÷ kiÖn phæ khèi l−îng cho phÐp kh¼ng ®Þnh hîp chÊt MA10D lµ 
Cerevisterol (Ergosta-7,22E-diene-3β,5α,6β-triol). Hîp chÊt nµy ®· ®−îc t×m thÊy 
trø¬c ®©y tõ  c¸c loµi nÊm Ganoderma applanatum[4].Cerevisterol cã ho¹t tÝnh 
kh¸ng proteaza HIV. 

 
H×nh 2.2.4.e.Phæ EI-MS cña MA10D 

 
e. Hîp chÊt MA10E - Cerebroside B 
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 Hîp chÊt MA10E nhËn ®−îc d−íi d¹ng chÊt bét mµu tr¾ng víi c«ng thøc ph©n 
tö lµ C41H77NO9 ®−îc x¸c ®Þnh bëi c¸c d÷ liÖu phæ khèi víi pÝc ion [M+Na]+ t¹i 
750,3 cïng víi c¸c d÷ liÖu phæ 1H-, 13C- NMR vµ c¸c phæ DEPT. 

 
H×nh 2.2.5.a. Phæ 1H-NMR cña MA10E 
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H×nh 2.2.5.b.CÊu tróc hãa häc cña MA10E 

 Trªn phæ 1H-NMR xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña mét glycosphingolipid 
víi 3 nhãm metyl t¹i δH 0,92 (6H, t, J = 7,0 Hz) vµ 1,62 (3H, s), tÝn hiÖu bÞ che lÊp 
cña hai m¹ch hydrocacbon no dµi t¹i δH 1,31 (42H, brs), mét proton g¾n víi cacbon 
anome t¹i δH 4,29 (1H, d, J = 8,0 Hz). 
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H×nh 2.2.5.C. Phæ 13C-NMR cña MA10E 

 Trªn phæ 13C-NMR xuÊt c¸c hiÖn tÝn hiÖu cña mét cacbon g¾n víi nit¬ t¹i δC 
54,60; 3 nhãm metyl t¹i δC 16,12 vµ 14,46 (x2); 4 cacbon olefin t¹i δC 136,79, 
134,66, 131,11 vµ 124,82; 2 cacbon g¾n víi «xy t¹i δC 73,10 (x2), Thªm vµo ®ã, 6 
tÝn hiÖu cña mét ph©n tö ®−êng β-D-glucopyranoside xuÊt hiÖn t¹i δC 104,72 (C-1”), 
78,00 (C-5”), 77,92 (C-3”), 75,00 (C-2”), 71,59 (C-4”) vµ 62,68 (C6”). 
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H×nh 2.2.5.d. Phæ DEPT cña MA10E 
 C¸c kÕt qu¶ ph©n tÝch nªu trªn ®−îc so s¸nh víi c¸c d÷  kiÖn phæ cña hîp chÊt 
Cerebroside B [5] vµ catacerebroside A[6] vµ thÊy sù trïng khíp hoµn toµn vÒ c¸c 
gi¸ trÞ phæ t−¬ng øng. Cïng víi khèi l−îng ph©n tö cña MA10E lµ M=727 ®· ®−îc 
x¸c ®Þnh b»ng phæ khèi l−îng t¹i m/z 750,3 [M+Na]+ (H×nh 2,2,1,f), cÊu tróc cña nã 
®−îc x¸c ®Þnh lµ 1-O-β-D-glucopyranosyl-(2S,3R,4E,8E)-2-[(2R)-2-
hydroxyhexadecanoylamino]-9-methyl-4,8-octadeca-diene-1,3-diol hay Cerebroside 
B. Hîp chÊt nµy ®· ®−îc ph©n lËp tõ c¸c loµi Pachybasium sp., Clitocybe sp. vµ 
Schizophyllum commune. Hîp chÊt nµy còng ®· ®−îc chóng t«i ph©n lËp tõ nÊm hÇu 
thñ Hericium erinaceus [7]. Tuy nhiªn, ®©y lµ lÇn ®Çu tiªn nã ®−îc ph©n lËp tõ loµi 
Pyrrhoderma adamanticum. Theo tµi liÖu ®· c«ng bè, hîp chÊt nµy kÝch thÝch sù 
biÖt hãa tÕ bµo, t¨ng c−êng sù h×nh thµnh qu¶ thÓ ë nÊm vµ cã ho¹t tÝnh kh¸ng mét 
sè chñng nÊm. 

 
 
 
 

B¶ng 5: KÕt qu¶ phæ NMR cña MA10E 

C δH
 a [7] δC

 a, b δH
 a, c 

mul, (J 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 6,50 d (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 
2” 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) 

arecorded in MeOD, b125 MHz, c500 MHz 
 

  H×nh 2.2.5.e. Phæ ESI-MS cña MA10E 
 

B¶ng IV.3.11. D÷ liÖu phæ 13C-NMR cña hîp chÊt 1 vµ 2 (chñng HT) 
 

 
STT 

Hîp chÊt 1 
(CDCl3, 
125MHz) 

Tµi liÖu [1,2] 
(CDCl3, 
125MHz) 

Hîp chÊt 2 
(CDCl3, 

125MHz) 

Tµi liÖu [3] 
(CDCl3, 

125MHz) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 

39.3 
30.1 
66.5 
34.7 
82.2 
135.4 
130.8 
79.4 
51.1 
36.9 
20.6 
36.9 
44.6 
51.7 
23.4 
28.6 
56.2 

39.5 
30.1 
66.5 
36.8 
82.1 
135.4 
130.8 
79.5 
51.1 
36.9 
20.6 
39.5 
44.7 
51.6 
23.4 
28.2 
56.4 

38.4 
32.0 
70.5 
40.8 
139.8 
119.6 
116.3 
141.3 
46.3 
37.1 
21.1 
39.1 
42.8 
54.6 
23.0 
28.3 
55.8 

38.3 
31.7 
70.0 
40.5 
139.3 
119.5 
115.9 
140.7 
46.2 
37.0 
21.1 
39.1 
42.7 
54.4 
23.6 
28.2 
55.7 



   35

18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 

12.9 
18.2 
39.7 
19.6 
132.3 
135.2 
42.8 
33.1 
19.9 
20.9 
17.6 

12.9 
18.7 
39.7 
19.6 
132.3 
135.2 
42.8 
33.0 
19.9 
20.7 
17.5 

12.1 
16.3 
40.4 
21.1 
132.0 
135.6 
42.8 
33.1 
20.0 
19.6 
17.6 

12.1 
16.3 
40.2 
21.1 
131.5 
135.0 
42.7 
33.0 
19.9 
19.6 
17.6 

 
 
II. Chñng HÇu thñ  (Ph−¬ng ph¸p 1)  
 
 H»ng sè vËt lý vµ d÷ kiÖn phæ cña c¸c hîp chÊt 

2.1.a. Hîp chÊt MH1 - Cerebroside B. 
ChÊt bét mµu tr¾ng, ®iÓm ch¶y 180-190oC, phæ khèi l−îng ESI-MS: m/z 

726,6 [M-H]+, m/z 750,5 [M+Na]+, m/z 728,3 [M+H]+, m/z 710,5 [M-H2O+H]+, m/z 
548,3 [M-glucose+H]+ (C41H77NO9, M = 727). 

1H-NMR (500 MHz, CD3OD) 3,73 (1H, Ha-1), 4,13 (1H, Hb-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, Ha-3’), 1,74 (1H, Hb-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’), 
4,29 (1H, d, J = 7,5 Hz, H-1”), 3,22 (1H, H-2”), 3,37  (1H, H-3”), 3,31 (1H, H-4”), 
3,30  (1H, H-5”), 3,69 (1H, Ha-6”) vµ 3,89 (1H, dd, J = 2,0, 11,5 Hz, Hb-6”) ppm. 

13C-NMR (125 MHz, CD3OD) 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 ®Õn 15), 33,49 
(t, C-16), 24,15 (t, C-17), 14,86 (q, C-18), 16,53 (q, C-19), 177,60 (s, C-1’), 73,49 
(d, C-2’), 36,28 (t, C-3’), 26,57 (t, C-4’), 30,79-31,24 (t, C-5’ ®Õn 13’), 33,49 (t, C-
14’), 24, 15 (t, C-15’), 14,86 (q, C-16’), 105,13 (d, C-1”), 75,39 (d, C-2”), 78,31 (d, 
C-3”), 71,97 (d, C-4”), 78,38 (d, C-5”) vµ 63,08 (t, C-6”) ppm. 

2.1.b. Hîp chÊt MH2 - Hericenone D  
ChÊt kÕt tinh mµu tr¾ng, ®iÓm ch¶y 41-43oC, phæ khèi l−îng ESI-MS: m/z 

599,2 [M + H]+, m/z 597,4 [M - H]- (C37H58O6, M = 598). 
1H-NMR (500 MHz, CDCl3) δH: 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-18”) vµ12,37 (1H, s, OH) ppm. 
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13C-NMR (125 MHz, CDCl3) δC: 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-2’), 130,35 (s, C-3’), 55,55 (t, C-4’), 
199,54 (s, C-5’), 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-1”), 34,25 (t, C-2”), 24,89 (t, C-3”), 29,13-31,94 (t, C-
4”-17”) vµ 14,12(q, C-18”) ppm. 

2.1.c. Hîp chÊt MH3 - Ergosterol  
ChÊt tinh thÓ h×nh kim mµu tr¾ng, ®iÓm ch¶y 168oC, phæ khèi l−îng ESI-MS: 

m/z 397,3 [M + H]+ (C28H44O, M = 396) 
1H-NMR (500 MHz, CDCl3) δH: 1,25 (1H, m, H-1a), 1,75 (1H, m, H-1b), 

1,50 (1H, m, Ha-2), 1,78 (1H, m, Hb-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, Ha-12), 1,90 (1H, m, Hb-12), 1,92 (1H, m, H-14), 1,67 
(1H, m, H-15), 1,28 (1H, m, Ha-16), 1,74 (1H, m, Hb-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 = 6,5 Hz, H-27) vµ 0,91 (3H, d, J = 6,5 Hz, H-28) ppm. 

13C-NMR (125 MHz, CDCl3) δC: 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 (q, 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) vµ 17,62 (q, 
C-28) ppm. 

2.1.d. Hîp chÊt MH4 - Ergosterol peroxide  
ChÊt tinh thÓ h×nh kim mµu tr¾ng, ®iÓm ch¶y 181-183oC, phæ khèi l−îng ESI-

MS: m/z 429,3 [M + H]+ (C28H44O3, M = 426). 
1H-NMR (500 MHz, CDCl3) δ: 1,56 (1H, m, Ha-1), 1,85 (1H, m, Hb-1), 1,72 

(1H, m, Ha-2), 1,96 (1H, m, Hb-2), 3,97 (1H, m, H-3), 1,27 (1H, m, Ha-4), 1,97 (1H, 
m, Hb-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, Ha-11), 1,62 (1H, m, Hb-11), 1,55 (1H, m, Ha-12), 2,11 (1H, m, 
Hb-12), 1,58 (1H, m, H-14), 1,25 (1H, m, Ha-15), 1,53 (1H, m, Hb-15), 1,37 (1H, m, 
Ha-16), 1,78 (1H, m, Hb-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) vµ 0,91 (3H, 
d, J = 6,5 Hz, H-28) ppm 

13C-NMR (125 MHz, CDCl3): 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),  vµ17,57 (q, C-28) ppm 

2.1.e. Hîp chÊt MH5 - β-Adenosine  
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ChÊt tinh thÓ h×nh kim mµu tr¾ng, ®iÓm ch¶y 234-235oC, phæ khèi l−îng ESI-
MS: m/z 267,8 [M + H]+, 289,8 [M + Na]+ (C10H13N5O4, M = 267). 

1H-NMR (500 MHz, DMSO-d6) δH: 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-5’a), 3,68 (1H, m, H-5’b), 7,32 
(2H, s, NH2), 5,42 (1H, OH-2’), 5,17 (1H, d, J = 3,0, OH-3’) vµ 5,43 (1H, OH-5’) 
ppm 

13C-NMR (125 MHz, DMSO-d6) δC: 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-2’), 70,68 (d, 
C-3’), 85,92 (d, C-4’), 61,69 (t, C-5’) ppm. 
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 X¸c ®Þnh cÊu tróc hãa häc cña c¸c chÊt. 
2.2.1. Hîp chÊt MH1 - Cerebroside B. 
 Hîp chÊt MH1 nhËn ®−îc d−íi d¹ng chÊt bét mµu tr¾ng víi c«ng thøc ph©n tö 
lµ C41H77NO9 ®−îc x¸c ®Þnh bëi c¸c d÷ liÖu phæ khèi víi pÝc ion [M+Na]+ t¹i 750,5, 
[M+H]+ t¹i 728,3 vµ [M-H]+ t¹i 726,6 cïng víi c¸c d÷ liÖu phæ 1H-, 13C- NMR vµ 
c¸c phæ DEPT. 

 
H×nh 2.2.1.a. Phæ 1H-NMR cña MH1 

 Trªn phæ 1H-NMR xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña mét glycosphingolipid 
víi 3 nhãm metyl t¹i δH 0,92 (6H, t, J = 7.0 Hz) vµ 1,62 (3H, s), tÝn hiÖu bÞ che lÊp 
cña hai m¹ch hydrocacbon no dµi t¹i δH 1,31 (44H, brs), mét proton g¾n víi cacbon 
anome t¹i δH 4,29 (1H, d, J = 7,5 Hz).  
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H×nh 2.2.1.b. CÊu tróc hãa häc cña MH1 
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H×nh 2.2.1.c. Phæ 13C-NMR vµ c¸c phæ DEPT cña MH1 

 Trªn phæ 13C-NMR xuÊt c¸c hiÖn tÝn hiÖu cña mét cacbon g¾n víi nit¬ t¹i δC 
55,01; 3 nhãm metyl t¹i δC 16,53 vµ 14.86 (x2); 4 cacbon olefin t¹i δC 137,18, 
135,04, 131,51 vµ 125,22; 2 cacbon g¾n víi «xy t¹i δC 73,49 vµ 73,29. Thªm vµo ®ã, 
6 tÝn hiÖu cña mét ph©n tö ®−êng β-D-glucopyranoside xuÊt hiÖn t¹i δC 105,13 (C-
1”), 78,38 (C-5”), 78,31 (C-3”), 75,39 (C-2”), 71,97 (C-4”) vµ 63,08 (C6”). 

 
H×nh 2.2.1.d. Phæ HSQC cña MH1 
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 Trªn phæ HMBC xuÊt hiÖn t−¬ng t¸c cña pÝc proton anome t¹i δH 4,29 (1H, d, 
J=7,5 Hz) víi cacbon metylen ë δC 70,13 (C-1). TÝn hiÖu singlet t¹i vÞ trÝ δH 1,62 cho 
phÐp kh¼ng ®Þnh cã mét nhãm metyl ph¶i ®−îc g¾n vµo mét trong 2 liªn kÕt ®«i. 
CÊu h×nh trans cña nèi ®«i ë vÞ trÝ 4-5 ®−îc x¸c ®Þnh bëi h»ng sè t−¬ng t¸c vicinal 
lín (J4-5 = 11.5 Hz). Theo c¸c tµi liÖu ®· c«ng bè [1, 2], c¸c cerebroside tõ nÊm 
th−êng chøa: ®−êng glucose, baz¬ sphingoid lµ (4E,8E)-9-methyl-4,8-
sphingadienine vµ axit bÐo chøa nhãm hydroxyl t¹i vÞ trÝ cacbon sè 2 víi ®é dµi 
m¹ch tõ 14-18 cacbon hay tõ 22-26 cacbon. C¸c ph©n tÝch chi tiÕt phæ 1H-, 13C-
NMR, Dept vµ c¸c t−¬ng t¸c trªn phæ HMBC (b¶ng 1) kh¼ng ®Þnh sù cã mÆt cña 
®−êng glucose, baz¬ sphingoid lµ (4E,8E)-9-methyl-4,8-sphingadienine vµ axit bÐo 
chøa nhãm hydroxyl t¹i vÞ trÝ cacbon sè 2. 
 
B¶ng 1: KÕt qu¶ phæ NMR cña MH1 

C δC
*,a [3] δC

#,b
 [4] δC

b,c δH
c,d (J, Hz) HMBC 

(H→C) 
1 70,1 t 70,3 t 70,13 t 3,73/4,13 C-2, 1’ 
2 54,5 d 55,1 d 55,01 d 4,01 C-1, 3 
3 72,3 d 73,4 d 73,29 d 4,16 C-1, 2, 4, 5 

4 131,8 d 131,6 d 131,51 d 5,50 (dd, 7,0, 
15,5) C-2, 3, 6 

5 132,3 d 135,1 d 135,04 d 5,76 (dt, 15,5, 
6,0) C-3, 6, 7 

6 33,0 t 34,9 t 34,02 t 2,07 C-5, 7 
7 28,1 t 29,2 t 29,09 t 2,10 C-6, 8 
8 124,1 d 125,3 d 125,22 d 5,17 (t, 7,0) C-6, 7, 10, 19 
9 136,0 s 137,3 s 137,18 s -  
10 39,9 t 41,3 t 41,18 t 2,00 C-8, 9, 11, 19 
11 29,5-29,9 t 29,5 t 29,52 t 1,43  

12-15 29,5-29,9 t 30,8-31,4 t 30,79-31,24 
t   

16 32,0 t 33,6 t 33,49 t 1,31  
17 22,9 t 24,2 t 24,15 t 1,33  
18 14,2 q 15,0 q 14,86 q 0,92 (t, 7,0) C-16, 17 
19 16,0 q 16,7 q 16,53 q 1,62 (s) C-8, 9, 10 
1’ - 177,7 s 177,60 s -  
2’ 72,4 d 73,6 d 73,49 d 4,01 C-1’, 3’, 4’ 
3’ 35,6 t 36,4 t 36,28 t 1,57/1,74 C-1’ 
4’ 25,8 t 26,7 t 26,57 t 1,44  
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5’-13’ 29,5-29,9 t - 30,79-31,24 
t   

14’ 32,0 t 33,6 t (C-
22’) 33,49 t 1,31  

15’ 22,9 t 24,2 t (C-
23’) 24,15 t 1,33  

16’ 14,2 q 15,0 q (C-
24’) 14,86 q 0,92 (t, 7,0) C-14’, 15’ 

1” 105,6 d 105,2 d 105,13 d 4,29 (d, 7,5) C-1 
2” 75,0 d 75,5 d 75,39 d 3,22 C-1” 
3” 78,4 d 78,5 d 78,31 d 3,37  
4” 71,4 d 72,0 d 71,97 d 3,31  
5” 78,5 d 78,5 d 78,38 d 3,30  

6” 62,6 t 63,2 t 63,08 t 3,69/3,89 (dd, 
2,0, 11,5)  

*sè liÖu NMR cña cerebroside B, #sè liÖu NMR cña catacerebroside A, a®o trong 
piridin-d5, 

b®o trong MeOD-d4, 
c125 MHz, d500 MHz 

 
  

 H×nh 2.2.1.e. Phæ HMBC cña MH1 
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 B»ng c¸c ph©n tÝch ®· nªu, d÷ liÖu phæ 13C-NMR cña MH1 ®−îc so s¸nh trùc 
tiÕp víi c¸c sè liÖu ®· ®−îc c«ng bè cña hîp chÊt Cerebroside B [3] vµ cho thÊy sù 
trung khíp. Tuy nhiªn ë mét vµi vÞ trÝ cã sù kh¸c biÖt ®¸ng kÓ, ®Æc biÖt ë vÞ trÝ C-5 
®· thay ®æi gÇn 2 ppm tõ δC 135,04 sang 132,3. Tuy nhiªn ®iÒu nµy cã thÓ ®−îc gi¶i 
thÝch lµ do sù thay ®æi dung m«i ®o phæ tõ metanol sang piridin. §Ó kh¼ng ®Þnh ®iÒu 
nµy sè liÖu 13C-NMR cña MH1 ®−îc so s¸nh l¹i víi mét hîp chÊt cã cÊu tróc t−¬ng 
tù vµ còng ®−îc ®o trong dung m«i metanol th× cho thÊy sù trïng khíp hoµn toµn 
[4]. Cïng víi khèi l−îng ph©n tö cña MH1 lµ M=727 ®· ®−îc x¸c ®Þnh b»ng phæ 
khèi l−îng (H×nh 2.2.1.f), cÊu tróc cña nã ®−îc x¸c ®Þnh lµ 1-O-β-D-
glucopyranosyl-(2S,3R,4E,8E)-2-[(2R)-2-hydroxyhexadecanoylami-no]-9-methyl-
4,8-octadecadiene-1,3-diol ®−îc gäi tªn lµ Cerebroside B. Hîp chÊt nµy ®· ®−îc 
ph©n lËp tõ c¸c loµi Pachybasium sp., Clitocybe sp. vµ Schizophyllum commune, tuy 
nhiªn ®©y lµ lÇn ®Çu tiªn nã ®−îc ph©n lËp tõ c¸c loµi Hericium. Theo tµi liÖu ®· 
c«ng bè, hîp chÊt nµy kÝch thÝch sù biÖt hãa tÕ bµo, t¨ng c−êng sù h×nh thµnh qu¶ 
thÓ ë nÊm vµ cã ho¹t tÝnh kh¸ng mét sè chñng nÊm.  
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 H×nh 2.2.1.f. Phæ ESI-MS cña MH1 
 
2.2.2. Hîp chÊt MH2 - Hericenone D 
 Hîp chÊt MH2 nhËn ®−îc d−íi d¹ng dÇu kh«ng mµu víi c«ng thøc ph©n tö lµ 
C37H58O6 ®−îc x¸c ®Þnh bëi c¸c d÷ liÖu phæ khèi víi pÝc ion [M+H]+ t¹i 599,2 vµ 
[M-H]+ t¹i 597,4 cïng víi c¸c d÷ liÖu phæ 1H-, 13C- NMR vµ c¸c phæ DEPT. 

 H×nh 2.2.2.a. Phæ 1H-NMR cña MH2 
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H×nh 2.2.2.b. CÊu tróc hãa häc cña MH2 

  
 Trªn phæ 1H-NMR cña MH2 xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña 1 proton 
vßng th¬m t¹i δH 6,53 (1H, s), mét proton cña nhãm hydroxyl, mét nhãm formyl vµ 
mét nhãm metoxi ®Òu g¾n vµo vßng th¬m t¹i δH 12,37 (1H, s), 10,11 (1H, s) vµ 3,92 
(3H, s), hai tÝn hiÖu cña 2 liªn kÕt ®«i ®Òu bÞ thÕ ba vÞ trÝ t¹i δH 5,32 (1H, d, J = 
7,5Hz) vµ 6,09 (1H, t, J = 1,5Hz), 3 nhãm metyl t¹i δH 0,88 (3H, m), 1,84 (3H, d, J 
= 1,5Hz) vµ 2,12 (3H, d, J = 1,0Hz) vµ c¸c tÝn hiÖu bÞ che lÊp cña m¹ch 
hydrocacbon no dµi t¹i δH 1,25 (26H, m). 

 H×nh 2.2.2.c. Phæ 13C-NMR vµ c¸c phæ DEPT cña MH2 
 
 Trªn phæ 13C- NMR vµ c¸c phæ DEPT xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña mét 
vßng th¬m t¹i δC 105,55, 112,91, 117,33, 138,70, 162,94 vµ 163,49; mét nhãm 
formyl t¹i δC 193,10; mét nhãm metoxy t¹i δC 55,93, hai liªn kÕt ®«i ®Òu thÕ 3 t¹i δC 
126,27 (CH), 122,85 (CH), 130,35 (C) vµ 155,42 (C); mét cacbon cacbonyl t¹i δC 
199,54, mét cacbon cacboxylat t¹i δC 173,20; 3 nhãm metyl t¹i δC 14,12, 20,67 vµ 
27,66; c¸c tÝn hiÖu CH2 cña m¹ch hydrocacbon no dµi t¹i δC 22,70-31,94. 
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 H×nh 2.2.2.d. Phæ HSQC cña MH2 
 
 §Ó x¸c ®Þnh chÝnh x¸c ®Þnh ®é dÞch chuyÓn ho¸ häc t−¬ng øng cña cacbon vµ 
proton, phæ HSQC ®· ®−îc ®o vµ c¸c gi¸ trÞ cña chóng ®−îc ®−a ra chi tiÕt trªn b¶ng 
2.  

 
B¶ng 2: KÕt qu¶ phæ NMR cña MH2 
C δC*,a

 [5] δC
a,b δH

a,c (J, Hz) HMBC (H→C) 
1 138,7 s 138,70 s -  
2 112,9 s 112,91 s -  
3 162,9 s 162,94 s -  
4 117,3 s 117,33 s  -  
5 163,5 s 163,49 s -  
6 105,6 d 105,55 d 6,53 (s) C-2, 4, 7 
7 62,9 t 62,90 t 5,32 (s) C-1, 2, 6, 1” 
8 193,1 d 193,10 d 10,11 (s) C-2, 3 
9 55,9 q 55,93 q 3,91 (s) C-5 
1’ 21,6 t 21,62 t 3,40 (d, 7,5) C-3, 4, 5, 2’, 3’ 
2’ 126,3 d 126,27 d 5,32 (d, 7,5) C-4, 2’, 4’, 10’ 
3’ 130,3 s 130,35 s -  
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4’ 55,6 t 55,55 t 3,00 (s) C-2’, 5’, 6’, 10’ 
5’ 199,5 s 199,54 s -  
6’ 122,8 d 122,85 d 6,09 (t, 1,0, 1,5 ) C-5’, 8’, 9’ 
7’ 155,5 s 155,42 s -  
8’ 27,7 q 27,66 q 1,84 (d, 1,5) C-6’, 7’, 9’ 
9’ 20,7 q 20,67 q 2,12 (d, 1,0) C-6’, 7’, 8’ 
10’ 16,4 q 16,41 q 1,78 (d, 0,5) C-2’, 3’, 4’ 
1” 173,2 s 173,20 s -  
2” 34,2 t 34,25 t 2,33 (t, 7,5) C-1”, 3” 
3” 24,9 t 24,89 t 1,62 (m)  
18” 14,3 q 14,12q 0,88 (m)  
OH   12,37 (s) C-2, 3, 4 

4”-17” 

31,9 t 
29,7 t 
29,7 t 
29,7 t 
29,7 t 
29,7 t 
29,7 t 
29,6 t 
29,4 t 
29,4 t 
29,2 t 
29,1 t 
24,9 t 
22,7 t 

31,94 t 
29,70 t 
29,70 t  
29,70 t 
29,70 t 
29,68 t 
29,65 t 
29,60 t 
29,45 t 
29,37 t 
29,23 t 
29,13 t 
24,89 t 
22,70 t 

1,25 (m)  

*sè liÖu NMR cña hericenone D, a®o trong CDCl3, 
b125 MHz, c500 MHz 

 
§Ó x¸c ®Þnh c¸c vÞ trÝ nhãm thÕ vµ kiÓm tra c¸c gi¸ trÞ  ®é dÞch chuyÓn ho¸ 

häc cña c¸c vÞ trÝ, phæ HMBC ®· ®−îc ®o. Trªn phæ HMBC, nhãm OH ®−îc kh¼ng 
®Þnh t¹i vÞ trÝ C-3 bëi t−¬ng t¸c HMBC cña H (OH, δ 12,37) víi C-2 (δ 112,91), C-3 
(δ 162,94) vµ C-4 (δ 117,33), nhãm metoxy ë vÞ trÝ C-5 bëi t−¬ng t¸c cña proton H-
9 (δ 3,91) víi C-5 (δ 163,49). B»ng c¸c ph©n tÝch t−¬ng tù cho phÐp kh©u nèi c¸c gi¸ 
trÞ phæ, dù ®o¸n cÊu tróc hãa häc cña MH2 nh− ®−îc chØ ra ë H×nh 2.2.2.a vµ chi tiÕt 
®−îc ®−a ra trªn b¶ng 2. 
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 H×nh 2.2.2.e. Phæ HMBC cña MH2 

C¸c kÕt qu¶ ph©n tÝch nªu trªn ®−îc ®em so s¸nh víi c¸c d÷  kiÖn phæ cña 
hîp chÊt Hericenone D [5] vµ sù trïng khíp hoµn toµn vÒ c¸c gi¸ trÞ phæ t−¬ng øng 
kÕt hîp víi c¸c d÷ kiÖn phæ khèi l−îng cho phÐp kh¼ng ®Þnh hîp chÊt MH2 lµ 
Hericenone D. Hîp chÊt nµy ®· ®−îc t×m thÊy tr−íc ®ã tõ nÊm Hericeum erinaceus 
vµ thÓ hiÖn ho¹t tÝnh kÝch thÝch m¹nh sù tæng hîp nh©n tè kÝch thÝch sù ph¸t triÓn 
cña tÕ bµo thÇn kinh [5, 6]. 
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H×nh 2.2.2.f. Phæ ESI-MS cña MH2 
 
2.2.3. Hîp chÊt MH3 - Ergosterol. 
 Hîp chÊt MH3 nhËn ®−îc d−íi d¹ng tinh thÓ h×nh kim mµu tr¾ng. Phæ 1H-
NMR cña nã ®Æc tr−ng cho mét steroit trong ®ã xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña 
mét cacbon nèi víi nhãm -OH t¹i δH 3,63 (1H, m, H-3), hai liªn kÕt ®«i bÞ thÕ 3 vÞ 
trÝ t¹i δH 5,56 (dd, J = 2,0 vµ 5,5 Hz) vµ 5,38 (m), mét liªn kÕt ®«i ngo¹i vßng bÞ thÕ 
2 vÞ trÝ t¹i δH 5,17 (1H, dd, J = 8,5, 15,5Hz, H-22) vµ 5,22 (1H, dd, J = 8,5 vµ 
15,5Hz, H-23), s¸u nhãm metyl t¹i δH 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) vµ 1,03 (d, J = 6,5 Hz). 
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H×nh 2.2.3.a. CÊu tróc hãa häc cña MH-3 

 
H×nh 2.2.3.b. Phæ 1H-NMR cña MH-3 

  
 Phæ 13C-NMR cña HM3 xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña mét steroit cã 28 
cacbon. Trong ®ã mét nhãm oximetin ®−îc kh¼ng ®Þnh t¹i δ 70,47 (d), hai nèi ®«i bÞ 
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thÕ 3 vÞ trÝ t¹i δ 141,36 (s, C-5)/119,60 (d, C-6) vµ 117,30 (d, C-7)/139,80 (s), mét 
nèi ®«i ngo¹i vßng t¹i δ 135,60 (d, C-22)/131,99 (C-23), vµ 6 nhãm metyl t¹i δ 
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) 
vµ 19,96 (q, C-26) (B¶ng 3 vµ H×nh 2.2.3.c). 
 
B¶ng 3: KÕt qu¶ phæ NMR cña MH3 

C δC  [7] δC
a, b δH

a, c 

(multicipility, J in Hz) 
1 38,32 t 38,39 t 1,25 m 

1,75 m 
2 31,15 t 32,02 t 1,50 m 

1,78 m 
3 69,11 d 70,47 d 3,63 m  
4 40,46 t 40,83 t 2,28 (t, 13,5) 
5 141,18 s 141,36 s - 
6 119,05 d 119,60 d 5,56 (dd, 2,0, 5,5) 
7 117,05 d 116,30 d 5,38 m 
8 139,20 s 139,80 s - 
9 45,97 d 46,27 d 1,97m 
10 36,97 s 37,04 s - 
11 20,81 t 21,13 t 1,65 m 
12 39,35 t 39,11 t 1,34 m 

1,90 m 
13 42,48 s 42,41 s - 
14 54,41 d 54,57 d 1,92 m 
15 23,19 t 23,01 t 1,67 m 
16 28,29 t 28,29 t 1,28 m 

1,74 m  
17 55,67 d 55,76 d 1,25 m 
18 12,02 q 12,06 q 0,63 s 
19 15,65 q 16,30 q 0,95 s 
20 40,97 d 40,82 d 2,05 m 
21 21,51 q 21,11 q 1,03 (d, 6,5) 
22 135,71 d 135,60 d 5,17 (1H, dd, J=8,5, 15,5Hz) 
23 131,84 d 131,99 d 5,22 (1H, dd, J=8,5, 15,5Hz)
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24 43,23 d  42,85 d  1,76 m 
25 32,85 d 33,10 d 1,38 m 
26 19,44 q 19,66 q 0,84 (d, J=6,5 Hz) 
27 21,51 q 19,96 q 0,82 (d, J=6,5 Hz) 
28 17,76 q 17,62 q 0,91 (d, J=6,5 Hz) 

a®o trong CDCl3, b125 Mhz, c500MHz 
 

 
H×nh 2.2.3.c. Phæ 13C-NMR cña MH-3 
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H×nh 2.2.3.d. Phæ 13C-NMR vµ c¸c phæ DEPT cña MH-3 

 
 §é chuyÓn dÞch hãa häc vµ d¹ng pÝc ®a v¹ch t¹i δH 3,63 (1H, m, H-3) ®Æc 
tr−ng cho cÊu h×nh α cña proton H-3 t−¬ng øng víi cÊu h×nh β cña nhãm OH t¹i vÞ 
trÝ nµy [8]. Nèi ®«i ngo¹i vßng ®−îc x¸c ®Þnh ë d¹ng trans bëi gi¸ trÞ h»ng sè t−¬ng 
t¸c lín (J = 15,5 Hz). Cïng víi sù xuÊt hiÖn cña 6 nhãm metyl, 2 nèi ®«i néi vßng 
®Òu bÞ thÕ 3 vÞ trÝ gîi ý tíi hîp chÊt ergosterol, mét steroit kh¸ phæ biÕn trong thiªn 
nhiªn. Tõ tÊt c¶ c¸c ph©n tÝch ®· nªu, gi¸ trÞ phæ 13C-NMR cña MH3 ®−îc mang so 
s¸nh víi c¸c gi¸ trÞ ®· ®−îc c«ng bè cña ergosterol [13]. Sù phï hîp hoµn toµn ë c¸c 
vÞ trÝ t−¬ng øng cho phÐp kh¼ng ®Þnh hîp chÊt MH-3 chÝnh lµ ergosterol. 
 
4. Hîp chÊt MH4 - Ergosterol peroxide 
 Hîp chÊt MH4 còng nhËn ®−îc d−íi d¹ng tinh thÓ h×nh kim mµu tr¾ng. C«ng 
thøc ph©n tö lµ C28H44O3 ®−îc x¸c ®Þnh bëi c¸c d÷ liÖu phæ khèi víi pÝc ion [M+H]+ 
t¹i 429,2 cïng víi c¸c d÷ liÖu phæ 1H-, 13C- NMR vµ c¸c phæ DEPT. 
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H×nh 2.2.4.a. CÊu tróc hãa häc cña MH-4 



   52

 
H×nh 2.2.4.b. Phæ 1H-NMR cña MH-4 

 
Phæ 1H vµ 13C-NMR cña MH4 rÊt t−¬ng tù nh− cña MH3 ngo¹i trõ sù mÊt ®i 2 

tÝn hiÖu cacbon cña nèi ®«i vµ thay vµo ®ã lµ sù xuÊt hiÖn 2 tÝn hiÖu cña c¸c cacbon 
bËc bèn liªn kÕt trùc tiÕp víi nguyªn tö «xy ë vïng tr−êng thÊp t¹i δ 79,44 (s) vµ 
82,17 (s). §iÒu nµy gîi ý tíi sù xuÊt hiÖn cña mét cÇu peroxide vµ MH4 lµ mét d¹ng 
dÉn xuÊt cña MH3. 
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H×nh 2.2.4.c. Phæ 13C-NMR vµ c¸c phæ DEPT cña MH-4 

B¶ng 4. Gi¸ trÞ phæ NMR cña MH4 

C δC  [9] δC 
a, b δH

a, c 
(multicipility, J in Hz) 

HMBC (H→C) 

1 30,20 t 30,09 t 1,56 (m) 
1,85 (m) 

 

2 34,77 t 34,71 t 1,72 (m) 
1,96 (m) 

 

3 66,47 d 66,49 d 3,97 (m)  
4 39,44 t 39,37 t 1,27 (m) 

1,97 (m) 
 

5 82,15 s 82,17 s -  
6 135,22 d 135,22 d 6,24 (d, 8,5)  C-5, 8, 10 
7 130,77 d 130,75 d 6,50 (d, 8,5) C-5, 8, 9, 10 
8 79,42 s 79,44 s -  
9 51,25 d 51,12 d 1,51 (m)  
10 37,03 s 36,99 s -  
11 20,66 t 20,64 t 1,41 (m) 

1,62 (m) 
 

12 37,03 t 39,91 t 1,55 (m) 
2,11 (m) 

 

13 44,61 s 44,58 s -  
14 51,76 d 51,70 d 1,58 (m)  
15 23,44 t 23,42 t 1,25 (m) 

1,53 (m) 
 

16 28,59 t 28,65 t 1,37 (m) 
1,78 (m) 

 

17 56,33 d 56,23 d 1,24 (m)  
18 12,90 q 12,88 q 0,86 (m)  
19 18,18 q 18,18 q 0,88 (m)  
20 39,64 d 39,73 d 2,03 (m)  
21 20,90 q 20,89 q 1,01 (d, 7,0) C-17, 20, 22 
22 135,45 d 135,44 d 5,14 (dd, 8,5, C-20, 21, 24 
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15,5) 
23 132,39 d 132,33 d 5,22 (dd, 8,5, 

15,5) 
C-20, 24, 28 

24 42,82 d 42,79 d 1,87 (m)  
25 33,11 d 33,08 d 1,50 (m)  
26 19,64 q 19,65 q 0,88 (d, 6,5)  
27 19,93 q 19,96 q 0,83 (d, 6,5)  
28 17,56 q 17,57 q 0,91 (d, 6,5)  

a®o trong CDCl3, b125 Mhz, c500MHz 
 
 

 
H×nh 2.2.4.d. Phæ HSQC cña MH-4 
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H×nh 2.2.4.e. Phæ HMBC cña MH-4 
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 Tõ tÊt c¶ c¸c ph©n tÝch ®· nªu, c¸c sè liÖu phæ 13C-NMR cña MH4 ®−îc mang 
so s¸nh víi c¸c sè liÖu ®· ®−îc c«ng bè cña hîp chÊt ergosterol peroxide [9], sù 
trïng khíp hoµn toµn t¹i c¸c gi¸ trÞ t−¬ng øng cho phÐp kh¼ng ®Þnh cÊu tróc hãa häc 
cña MH4 lµ 5α,8α-epidioxyergosta-6,22-dien-3β-ol (egosterol peroxide). Ngoµi ra 
®iÒu nµy cßn mét lÇn n÷a ®−îc kh¼ng ®Þnh bëi c¸c t−¬ng t¸c trªn phæ céng h−ëng tõ 
h¹t nh©n hai chiÒu HMBC (B¶ng 4 vµ H×nh 2.2.4.e).  
 Theo c¸c tµi liÖu ®· c«ng bè, hîp chÊt nµy thÓ hiÖn ho¹t tÝnh kh¸ng 
Escherichia coli vµ Salmonella typhimurium (víi gi¸ trÞ IC50 t−¬ng øng lµ 350 vµ 
500 µg/ml) [10], chèng dÞ øng [11]. Ngoµi ra hîp chÊt nµy cßn thÓ hiÖn ho¹t tÝnh 
g©y ®éc tÕ bµo ®èi víi c¸c dßng tÕ bµo ung th− d¹ dµy (SNU-1), ung th− gan (SNU-
354), ung th− trùc trµng vµ sarcoma-180 chuét víi gi¸ trÞ nång ®é øc chÕ tèi thiÓu 
(IC50) t−¬ng øng lµ 18,7, 158,2, 84,6 vµ 74,1 µg/ml [12]. 
 

 
H×nh 2.2.4.f. Phæ ESI-MS cña MH-4 

 
2.2.5. Hîp chÊt MH5 - β-Adenosine 
 Hîp chÊt MH5 nhËn ®−îc d−íi d¹ng tinh thÓ h×nh kim mµu tr¾ng. C«ng thøc 
ph©n tö cña nã ®−îc x¸c ®Þnh lµ C10H13N5O4 dùa trªn kÕt qu¶ phæ khèi l−îng ESI-
MS (t¹i m/z 267,8 [M+H]+ vµ 289,8 [M+Na]+) vµ phæ céng h−ëng tõ h¹t nh©n (1H, 
13C-NMR vµ DEPT). 
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H×nh 2.2.5.a. CÊu tróc hãa häc cña MH-5 
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H×nh 2.2.5.b. Phæ 1H-NMR  cña MH-5 

 
 Trªn phæ 1H-NMR cña MH5 xuÊt hiÖn c¸c tÝn hiÖu ®Æc tr−ng cña mét ®¬n vÞ 
®−êng β-D-Ribofuranosyl t¹i δ 5,88 (d, J = 6,5 Hz, H-1’), 4,61 (dd, J = 4,0 vµ 10,5 
Hz, H-2’), 4,15 (br s, H-3’), 3,97 (dd, J = 3,5 vµ 6,5 Hz, H-4’), 3,57 (m, Ha-5’) vµ 
3,68 (m, Hb-5’). 
 
B¶ng 5. KÕt qu¶ phæ NMR cña MH5 

C δC [13] δC
a, b 

δH
a, c 

(multiplicity, J in Hz) 
HMBC (H→C) 

2 152,5 d 152,41 d 8,14 (s) C-4, 6 

4 149,1 s 149,08 s -  

5 119,4 s 119,37 s -  

6 156,2 s 156,17 s -  

8 140,0 d 139,95 d 8,34 (s) C-4, 5 

1’ 88,1 d 87,95 d 5,88 (d, 6,5) C-4, 8, 2’ 

2’ 73,6 d 73,47 d 4,61 (dd, 4,0, 10,5)  

3’ 70,8 d 70,68 d 4,15 (br s)  

4’ 86,1 d 85,92 d 3,97 (dd, 3,5, 6,5)  

5’ 61,8 t 61,69 t 3,57 (m)  
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3,68 (m) 

NH2 - - 7,32 (s) C-5 

OH-2’ - - 5,42 *  

OH-3’ - - 5,17 (d, 3,0)  

OH-5’ - - 5,43 *  
a®o trong DMSO, b125 Mhz, c500MHz 
 

 
 

H×nh 2.2.5.c. Phæ 13C-NMR vµ c¸c phæ DEPT cña MH-5 
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H×nh 2.2.5.d. Phæ HSQC cña MH-5 

 
 Trªn phæ 13C-NMR xuÊt hiÖn c¸c tÝn hiÖu cña 10 cacbon víi 3 C, 6 CH vµ 1 
CH2. Trong ®ã, c¸c tÝn hiÖu cña 1 ®¬n vÞ ®−êng β-D-Ribofuranosyl ®−îc kh¼ng ®Þnh 
t¹i δ 87,95 (d, C-1’), 73,47 (d, C-2’), 70,68 (d, C-3’), 85,92 (d, C-4’) vµ 61,69 (t, C-
5’) [14]. 

 
H×nh 2.2.5.e. Phæ HSQC cña MH-5 
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H×nh 2.2.5.f. Phæ ESI-MS cña MH-5 
 

 Tõ c¸c ph©n tÝch ®· nªu trªn, sè liÖu phæ 13C-NMR cña MH5 ®−îc mang so 
s¸nh víi c¸c gi¸ trÞ ®· c«ng bè cña hîp chÊt β-Adenosine [13]. Sù phï hîp hoµn 
toµn ë c¸c gi¸ trÞ t−¬ng øng cho phÐp kh¼ng ®Þnh cÊu tróc hãa häc cña MH5 lµ 9-β-
D-Ribofuranosyladenine hay β-Adenosine. §iÒu nµy mét lÇn n÷a ®−îc kh¼ng ®Þnh 
bëi c¸c t−¬ng t¸c trªn phæ céng h−ëng tõ h¹t nh©n hai chiÒu HMBC (B¶ng 5 vµ H×nh 
2.2.5.e). 
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III. Chñng Hµu thñ (Ph−¬ng ph¸p 2) 
 
B»ng s¾c kÝ cét nhiÒu lÇn víi chÊt hÊp phô silica gel vµ c¸c hÖ dung m«i röa gi¶i 
kh¸c nhau chóng t«i ®· thu ®−îc ba hîp chÊt tõ dÞch chiÕt diclometan cña 
H.erinaceum.  

Hîp chÊt 1 thu ®−îc ë d¹ng tinh thÓ mµu tr¾ng, cã ®.n.c 178-1800C. Phæ 
hång ngo¹i cho ®Ønh hÊp thô ®Æc tr−ng cho dao ®éng ho¸ trÞ cña nhãm hydroxyl 
(OH) ë 3400cm-1 vµ cña liªn kÕt C-O-C ë 1050cm-1. Phæ khèi bôi electron ESI-MS 
cho pic ion ph©n tö t¹i m/z 427 [M-H]+ t−¬ng øng víi c«ng thøc ph©n tö C28H44O3 vµ 
hoµn toµn phï hîp víi kÕt qu¶ cña phæ NMR. Phæ 13C-NMR xuÊt hiÖn tÝn hiÖu cña 
28 nguyªn tö cacbon ®Æc tr−ng cho khung sterol, bao gåm: 4 cacbon bËc bèn, 11 
nhãm metin CH, 7 nhãm metylen CH2 vµ 6 nhãm metyl CH3. Trong ®ã tÝn hiÖu cña 
hai nguyªn tö cacbon bËc bèn liªn kÕt víi mét cÇu nèi epidioxy ë δC: 79.4ppm  (C-
8) vµ 82.2ppm  (C-5) hoµn toµn phï hîp víi tÝn hiÖu ®· ®−îc s¾p xÕp l¹i bëi phæ 
HMQC vµ HMBC cña Chau Van Minh vµ céng sù (Chau Van Minh et al., 2004). 
Phæ 1H-NMR cho c¸c tÝn hiÖu ®Æc tr−ng cho c¸c liªn kÕt ®«i víi hai duplet ë δH: 
6.24ppm (1H, d, J=7.5Hz, H-6); 6.51ppm (1H, d, J=7.5Hz, H-7) vµ hai duplet duplet 
ë δH: 5.16ppm (1H, dd, J=7.5 vµ 14.5Hz, H-22); 5.22ppm (1H, dd, J=7.0 vµ 15.0Hz, 
H-23), ngoµi ra cßn tÝn hiÖu cña mét multiplet ë δH 3.96ppm (1H, m, H-3) víi ®é 
chuyÓn dÞch cña nguyªn tö cacbon t¹i δC 66.5ppm (C-3) kh¼ng ®Þnh cho sù cã mÆt 
cña nhãm OH  liªn kÕt víi cacbon ë vÞ trÝ sè 3 víi cÊu h×nh -3β-ol (Sheu et al. 
2000). Qua viÖc ph©n tÝch phæ cña hîp chÊt 1 vµ so s¸nh víi tµi liÖu, chóng t«i ®· 
nhËn d¹ng ®−îc hîp chÊt 1 lµ 5,8-Epidioxy-5α, 8α-ergosta-6,22E-dien-3β-ol hay 
ergosterol peroxide ®· ®−îc ph©n lËp tõ mét loµi nÊm môc gç Inonotus radiatus 
(Kristi karlos & CS,1989). C¸c d÷ liÖu phæ cña hîp chÊt 1 hoµn toµn trïng hîp víi 
tµi liÖu tham kh¶o (b¶ng III.4.11). 
5,8-Epidioxy-5α, 8α-ergosta-6,22E-dien-3β-ol (1) 
 Tinh thÓ h×nh kim, mÇu tr¾ng, ®.n.c 178-1800C, [α]0

D-29 (CHCl3, c.0.8); 
 IRKBr λmax cm-1: 3400 (br, OH), 1050 (C-O-C). ESI-MS (m/z)  427 [M-H]+ 
(C28H44O3). 

1H-NMR (500MHz, CDCl3): 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 vµ 14.5Hz, H-22); 5.22 (1H, dd, J= 7.0 
vµ 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). 13C-NMR (125MHz, 
CDCl3) xem b¶ng III.3.11. 
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B¶ng IV.3.11. D÷ liÖu phæ 13C-NMR cña hîp chÊt 1 vµ 2 

 
 

STT 
Hîp chÊt 1 

(CDCl3, 
125MHz) 

Tµi liÖu [1,2] 
(CDCl3, 
125MHz) 

Hîp chÊt 2 
(CDCl3, 

125MHz) 

Tµi liÖu [3] 
(CDCl3, 

125MHz) 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

39.3 
30.1 
66.5 
34.7 
82.2 
135.4 
130.8 
79.4 
51.1 
36.9 
20.6 
36.9 
44.6 
51.7 
23.4 
28.6 
56.2 
12.9 
18.2 
39.7 
19.6 
132.3 
135.2 
42.8 
33.1 

39.5 
30.1 
66.5 
36.8 
82.1 
135.4 
130.8 
79.5 
51.1 
36.9 
20.6 
39.5 
44.7 
51.6 
23.4 
28.2 
56.4 
12.9 
18.7 
39.7 
19.6 
132.3 
135.2 
42.8 
33.0 

38.4 
32.0 
70.5 
40.8 
139.8 
119.6 
116.3 
141.3 
46.3 
37.1 
21.1 
39.1 
42.8 
54.6 
23.0 
28.3 
55.8 
12.1 
16.3 
40.4 
21.1 
132.0 
135.6 
42.8 
33.1 

38.3 
31.7 
70.0 
40.5 
139.3 
119.5 
115.9 
140.7 
46.2 
37.0 
21.1 
39.1 
42.7 
54.4 
23.6 
28.2 
55.7 
12.1 
16.3 
40.2 
21.1 
131.5 
135.0 
42.7 
33.0 



   63

26 
27 
28 

19.9 
20.9 
17.6 

19.9 
20.7 
17.5 

20.0 
19.6 
17.6 

19.9 
19.6 
17.6 

 
Hîp chÊt 2 ph©n lËp ®−îc ë d¹ng tinh thÓ mµu tr¾ng, ®.n.c 168-1690C. Phæ 

13C-NMR còng cho tÝn hiÖu cña c¸c nguyªn tö cacbon ®Æc tr−ng cho khung sterol-
C28 t−¬ng tù hîp chÊt 1, tuy nhiªn tÝn hiÖu cña hai nguyªn tö cacbon bËc bèn trong 
hîp chÊt 2 t¹i δC 139.8ppm (C-5)/119.6 (C-6) vµ 141.3ppm (C-8)/116.3 (C-7) cho 
thÊy sù cã mÆt cña hai liªn kÕt ®«i trong vßng B. §iÒu nµy hoµn toµn phï hîp víi 
c¸c tÝn hiÖu cña phæ 1H-NMR víi δH : 5.56ppm (1H, dd, J=3.0 vµ 5.0Hz, H-6) vµ 
5.39ppm (1H, dd, J=3.0 vµ 5.0Hz , H-7); cïng víi hai duplet duplet t¹i δH  5.18ppm 
(1H, dd, J=7.5 vµ 14.5Hz, H-22); 5.23ppm (1H, dd, J=7.0 vµ 15.0Hz, H-23); mét 
multiplet ë δH 3.63ppm (1H, m, H-3) víi δC  70.5ppm (C-3) ®Æc tr−ng cho -3β-ol. 
Chóng t«i nhËn d¹ng ®−îc hîp chÊt 2 lµ ergosterol, d÷ liÖu phæ cña nã trïng hîp  
víi tµi liÖu tham kh¶o. 
Ergosterol (2) 

Tinh thÓ h×nh kim, mÇu tr¾ng, ®.n.c 168-1690C, [α]0
D -132 (CHCl3, c.0.5); 

 ESI-MS (m/z)  395 [M-H]+ (C28H44O). 1H-NMR (500MHz, CDCl3): 
3.63 (1H, m, H-3); 5.56 (1H, dd, J=3.0 vµ 5.0Hz, H-6); 5.39 (1H, dd, J=3.0 vµ 
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 vµ 14.5Hz, H-22); 5.23(1H, dd, J=7.0 vµ 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). 
13C-NMR (125MHz, CDCl3). (b¶ng III.3.11) 
 Hîp chÊt 3 cã d¹ng bét mÇu tr¾ng, c¸c d÷ liÖu phæ NMR cña hîp chÊt nµy 
®Æc tr−ng cho kiÓu cÊu tróc cña hîp chÊt ceramide. Phæ 

1H-NMR cho tÝn hiÖu cña 
mét duplet t¹i δH  7.49 (1H, d, J=9.0Hz) ®Æc tr−ng cho proton NH, tÝn hiÖu cña 4 
proton carbinol t¹i δH  3.76 (1H, dd, J=4.5 vµ 11.5Hz, H-1a), 3.81 (1H, dd, J=4.5 vµ 
11.5Hz, H-1b); 3.55 (1H, dd, J=2.5 vµ 3.5Hz, H-3); 3.54 (1H, m, H-4); vµ 4.05 (1H, 
dd, J=4.0 vµ 8.5Hz, H-2’). Ngoµi ra cßn c¸c tÝn hiÖu cña mét singlet tï ë δH 1.29 vµ 
mét triplet cña hai nhãm CH3 ®Çu m¹ch t¹i δH 0.88 (6H, t, J=6.5Hz) ®iÓn h×nh cho 
kiÓu hîp chÊt ceramide víi mét nh¸nh lµ hidrocacbon no m¹ch dµi vµ mét nh¸nh lµ 
axit bÐo 2-hydroxy. Phæ 13C-NMR cho tÝn hiÖu cña nhãm cacbonyl t¹i δC 176.0ppm, 
tÝn hiÖu cña nguyªn tö cacbon liªn kÕt víi nit¬ ë δC 51.9ppm cïng víi tÝn hiÖu cña 4 
cacbon carbinol t¹i δC 61.4ppm (C-1); 75.8ppm (C-3);  72.6ppm (C-4) vµ 72.2ppm 
(C-2’). D÷ liÖu phæ cña hîp chÊt nµy ®· ®−îc so s¸nh víi alomacrorrhiza A cho thÊy 
hoµn toµn phï hîp víi cÊu tróc kiÓu hîp chÊt ceramide . Tuy nhiªn, ®Ó nhËn d¹ng 
chÝnh x¸c cÊu tróc cña hîp chÊt nµy cÇn ph¶i cã thªm mét vµi nghiªn cøu kh¸c n÷a. 
V× hîp chÊt nµy kh«ng thÓ hiÖn ho¹t tÝnh ®éc tÕ bµo do vËy chóng t«i kh«ng tiÕp tôc 
®i s©u nghiªn cøu vÒ cÊu tróc vµ chØ nhËn d¹ng hîp chÊt 3 lµ mét ceramide. 
Ceramide (3) 
 ChÊt bét mµu tr¾ng. 1H-NMR (500MHz, CDCl3): 3.76 (1H, dd, J=4.5 vµ 
11.5Hz, H-1a), 3.81 (1H, dd, J=4.5 vµ 11.5Hz, H-1b); 4.11 (1H, dd, J=4.5 vµ 8.5Hz, 
H-2); 3.55 (1H, dd, J=2.5 vµ 3.5Hz, H-3); 3.54 (1H, m, H-4); 1.60 (2H, m, H-5); 
4.05 (1H, dd, J=4.0 vµ 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, CH3). 

13C-NMR (125MHz, CDCl3): 
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61.4ppm (C-1); 51.9 (C-2); 75.8ppm (C-3);  72.6ppm (C-4); 176.0 (C=O, C-1’) vµ 
72.2 (C-2’). 
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