Héi nghi Khoa hoc va Cong nghé Héa Huu co toan quoc ian inu z

KET QUA BAN PAU VE NGHIEN CUU THANH PHAN HOA HOC CAY SINH
PIA (REHMANNIA GLUTINOSA LIBOSCH)

NGUYEN THI HOANG ANH, TRAN VAN SUNG
Vién Héa hoc — Trung tam Khoa hoc Tu nhién va Cong nghé Quéc gia
Pucmg Hoang Quéc Viét, Qudn Cau Gidy, Ha Néi

MO DAU

Cay Sinh dia (Rehmannia glutinosa Libosch) thudéc ho Scrophulariaceae 12 cay lau
nam cé ré cu. Ré cay Sinh dia la mot vi thudc quan trong va da dugc su dung tir lau trong
y hoc dan gian. Ré cay nay dugc dung lam thudc bo, thude chita viém nhiém va chira sot.
Trong y hoc dan gian, ré cay Sinh dia dugc st dung dudi ba dang khac nhau: ré woi, ré
phoi kho va ré dugc hap vdi hoi nude vai lan [1, 2. Mot s6 nghién ciru vé thanh phin hod
hoc cua cdy R. glutinosa da dugc cac nha khoa hoc Nhat ban cong bé [1-4]. Theo cédc
cong bo trén, 1op chat chu yéu trong R. glutinosa la indoid, iridoid glycosid,
norcarotenoid glycosid,... Trong chuong trinh nghién ciru, tim ki€m cdc chét c6 hoat tinh
sinh hoc tir cac cay thu6e Viét nam, ching 161 da tién hanh nghién citu thanh phéin héa
hoc cay Sinh dia caa Viét nam.

Tir cac dich chiét etyl axetat va butanol cua ré cay Sinh dia phoi kho, mot iridoid
va nam indoid glucosid da duge phan lap. Cau tric coa cac chdt phan lap duge xédc dinh
bang cach két hogp cic s6 liéu phé cong hudng tir hat nhan mot chiéu (‘H va "C-NMR),
pho khoi (MS) va so sanh véi cdc dit liéu phé trong tai liéu. Ching la rehmaglutine D (1),
ajugol (2), ajugoside (3), 6-O-L-feruloyl ajugol (4), 6-O-(4"-O-a-L-rhamnopyranosyl)
vanilloyl ajugol (5), catalpol (6).

KET QUA VA THAO LUAN

Tinh ché dich chiét etyl axetat ré cay Sinh dia bang cac phuongphap séc ki cot (sir
dung cic chat nhoi cot khac nhau nhu sephadex LH20, silicagel, chit hap phu pha dao
RP18), sac ki ban mong diéu ché véi cdc hé dung moéi khic nhau da phan lap dugc hai
hop chat 1 va 2,

* Hop chat 1 thu duoc duéi dang v6 dinh hinh. Phé khéi va cham electron (El-
MS) cho thay pic m/z 219 va 221 [M-H]* (22% va 7.8%) ctia déng vi *Cl va 'Cl . Phé 'H-
NMR chira 11 tin hiéu , trong d6 ¢6 4 tin hiéu nim & ving lruo‘ng cao (1.6 — 2.3 ppm) va
7 tin hiéu ¢ vung truong thip (3.4 - 5.5 ppm), cic tin hiéu ndm & truong thdp nay thé hién
SU €6 mat cua cac proton ¢6 tuong tic vai cdc di nguyén t5. Phé "C-NMR va APT cho
biét phin tr ¢6 chira 9 cicbon, bao gom 4 nhém -CH,, 5 nhém CH va mot céc bon bac
bon, trong d6 ¢6 5 tin hiéu ¢ viing truong thap (72- 102 ppm). Céc tin hiéu proton va céc
bon ¢ ving truémg thiap c6 thé gan cho nhém acetal [8, 5.30 (d. J = 5.5Hz): 8. 101 .3].
moOt nhom hydroxy bac hai [5,, 3.81 (dd, J = 10.4, 9.9Hz): &¢ 76.2], mot nhém hydroxy
bac ba 5. 85.2] va mot nguyen tir clo lién két véi cdc bon bac 2 [8,, 4.06 (dd, J = 10.0.
I.5Hz); 6. 74.1]. Ngoai ra con ¢6 mat vong oxid 1, 10 (3, 3.42 (dd. 10.3. 1.6). 4.40 (d.
10.3); 0. 72.7] trong cdu tric cia mot iridoid 3 vong. So sdnh cdc dir liéu phé ké trén véi
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56 liéu ph.d cla tai liéu [5]'cho Phép ket luan ring chit 1 Ia Rehmaglutin D, mét iridoid
chifa clo hiém thdy trong thién nhién.

A Chit 2 thu dugc & dang v6 dinh hinh. Phé 'H va "C-NMR cho thay ¢6 nhém
methin gan v6'.| nhém hydroxy (8, 3.92 (dr, J =5.2,2.9); [¢ 78.1], nhém methylen vén
tuong tic geminal [8, 1.78 va 2.04, (J,,,, = 13.5); 8. 50.0], nhém methyl bac ba [5,, 1.31,
5; 8¢ 25.3], hai proton cuia nGi doi [8,, 4.85m va 6.15 (ddd, J = 6.3, 1.9, 0.5). 5. 105.8 va
140.3] va mot nhém acetal [3,, 5.46 (d, J = 2.2); 8. 93.6]. Ngoai céc tin hiéu da ké trén
con thay su c6 mat cua dudng glucose v6i tin hiéu anome [§,, 4.64 (d. ] = 8.0). 99 3. Vi
céc dir liéu phd d6 két hop so sanh véi tai lieu [6] c6 thé két luan rang day la glucosid cua
mot C9-iridoid c6 tén la Ajugol.

Tir dich chiét butanol, bing cic phuong phép sic ky twong tu nhu di ké tren da
phén lap duoc 4 iridoid glucosid (3 - 6).

e Chidt 3 ¢6 pho 'H va "C-NMR gin giong nhu chat 2, phan tr cang gom (9-
iridoid dinh véi mot dudng gluco. Nhung trong phé cia chat 3 thiy xuit hién them tin
hiéu cia nhém axetyl [, 2.05 s, 6. 22.3 (CH,COO); 173.1 (C=0)]. Do dich chuyén héa
hoc C-8 (90.1 ppm) cua chat 3 dich vé phia trudng thap véi AS = 12ppm  so v6i chat 2
chiing t6 rang nhém axetyl dugc gan o vi tri C-8. So sanh véi cic 50 licu pho cong huong
tir hat nhan trong tai liéu [3,7] cho phép két luan chit 3 chinh la Ajugosid.

e Hop chat 4 nhan duoc dudi dang vo dinh hinh. Phé khéi ion héa bang bui
electron va ba lan ti cuc (ESI + Q3-MS) cho pic co ban tai m/z 547[M+Na]*. So sanh pho
'H-NMR cua chat 4 véi phd clhia Ajugol (2) cho thiy ngoai cic tin hiéu cta phin C9-
iridoid va gluco nhu ajugol con cé ba tin hiéu proton cua vong thom (8, 7.18 (dd. J =
1.9); 7.04 (dd, J = 1.9 va 8.3); 6.80 (d, J = 8.3)], 2 proton ¢ vi tri trans cua mot nor doi
[6,7.62, 6.40] voi hing s6 tuong tac J = 15.9Hz va tin hiéu cua nhom methoxy dinh o
vong thom [8,, 3.89, s]. Cic tin hiéu trong pho ""C-NMR ciing cho thay ngoai su ¢o ma
clia cdc tin hiéu nhu & chat ajugol trong phan tir con dugc gan vai goc feruloyl. Diéu nay
thé hién qua cdc tin hiéu sau trong phd "C-NMR: nhém ester 168.8 (C = O). noi dor gan
vOi nhom ester 146.7, 140.9, mot nhom thé hydroxy ¢ vong thom o, 149.2. Cac so hicu
phé trén duoc so sanh vdi s6 licu pho trong tai liéu [4] da két luan duoc rang chat 4 ¢6 cau
triic 1a 6-O-E-feruloylajugol.

e Chat 5: khi so sanh phé 'H va "C-NMR cua chat 5 véi cdc so liéu pho cua 4 thi
thdy ring chat 5 ciing c6 cdc tin hiéu cia phin ajugol. Ngoai ra trong phan tu con co
nhom axyl dinh vao C-6 cua phan ajugol va dong thoi v6i mot vong thom ¢6 3 tin hicu
tuong tac kiéu ABX [8,, 7.21 (dd, J = 8.5); 7.61 (d,J = 2.0), 7.63 (dd, J = 8.5 va 2.0)].
Trong viing do dich chuyén hoa hoc cua dudng, ngoar duong glucose con co mat mol
phan tir dudng khac. Tin hiéu cla proton anome [8, 5.49 (d.J = 1.65)] va mot nhom sec-
methyl [8,1.21 (d, J = 6.3)] ching minh ring phan tr dudng do la rhamnopyranosyl. So
sanh céc s6 liéu pho da phan tich & trén va tai liéu (4] dan dén két luan rang chat S cé cau
tric cta 6-O-(4"-O-a-L-rhamnopyranosyl)vaniloyl ajugol.

e Chdt 6 nhan duoc duGi dang vo dinh hinh. Pho 'H va "C-NMR cua chat nay
gin gidng nhu pho cha ajugol, tin hiéu cua nhom methyl (C-10) va hai proton co tuong
téc geminal & 1.78 va 2.04 ppm (C-7) bién mat. Nhung lai xuat hen nhom methvlen o
viing truding thap hon (3.77 va 4.13 ppm) v6i hing so tuong tac geminal J = I_Z_.L)II/ v
mot dublet & 3.44ppm, J = 1.2Hz (H-7). Trong pho ""C-NMR thi tin hi¢u cua C-7 dich 5
phia trudng thap v6i AS = 12.5ppm. va tin hiéu cta C-8 lai dich vé phia truong cao vai Ao
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= 13.3ppm so Vi cic tin hiéu tuong g cia ajugol. Tin hiéu cua H-7 va su thay doi vé do
dich chuyén hoa hoc cia C-7 va C-8 chimg minh sy c6 mat nhém epoxy gan avitri C-7
va § cia phan tir chdt 6. So sinh phd ciia chat nay véi s6 liéu phé trong tai liéu [5] c6 thé
két luan rang chat 6 c6 céu tric cia Catalpol.

Cl

OH

MeC

HO

HO/: H 0-Gk

6-0-L-Feruloyl ajugol ( 4) 6-0-(4"-0-Rhamnopyransyl)- Caualpol( 6)
-vanilloyl ajugol ( 5)

fH
Me " 0Glc

PHAN THUC NGHIEM

Do quay cuc [a], duge do trén may DIP-1000 Digital Polarimeter Ver.100.19,
CHLB bic. Phé kh6i duoc do trén may AMD 402, CHLB Dic. Phé 'H va "C-NMR
duoc ghi trén may VARIAN GEMINI & 300 MHz va 75 MHz (tuong (mg). Cho muc dich
phan tich, bin mong nhom trang sin silicagel 60 F,;, Merck do day 0.2mm, va ban ngugc
pha tring sin RP-8, RP-18 F,., Merck do day 0.25mm da dugc su dung. Ban mong diéu
ché trang sin siliagel 60 F,, d6 day Imm duoc ding cho sic ky, diéu ché. Silicagel
Merck 60, c& hat 70-200 mesh (sic ky cot thuomg), c& hat 230-400 mesh (sic ky cot
nhanh), RP-18 (sic ky cot nguoc pha) va sephadex LH-20 da dugc sir dung.

Chiét mdu thuc var: Ré cay Sinh dia da phoi kho duoc mua & Ph6 Lan Ong vao
thang 7.2000. Mau cay duoc sdy kho lai va xay nho (2.2kg), réi chiét néng 4 lan véi
Etanol 95%. Dich chiét etanol thu duoc (240g) hoa tan trong 500ml nuéc. Dich nuéc ndy
dugc phan bo lai bang cach chi€t lan luot v6i n-hexan, etyl axetat va butanol. Sau khi céc
dung moi n-hexan, etyl axetat, butanol dugc cat loai du6i 4p sudt giam sé thu duoc céc
dich chiét n-hexan (9.5g), etyl axetat (11.0g) va butanol (28g).

Dich chiét etylaxetat duge cho qua cot silicagel, v6i dung moi giai hdp la CHC, :
MeOH = 95: 5 thu dugc phan doan A (1.16g) va véi dung moi CHCI, : MeOH =90: 10
thu duoc phan doan B (0.85g). Phan doan A dugc tiép tuc tinh ché bang cich cho qua cot
sephadex, dung moi MeOH thu duge 7 phan doan. Phan doan gidu chit 1 dugc tép e
cho chay qua cot flash silicagel v6i hé dung moi giai hap n-hexan : EtOAc = 3 : 7 thu
duoc 7mg chat 1, [a),” = + 57.5° (¢ = 0.43, MeOH) {[2]: [a],"” = + 60.6° (c = 0.19,
McOH)}.
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Phan doan B (0.85g) cho chay qua c6t sephadex véi dung méi eij hip I:
9 phan doan. Phan doan gidu chat 4 (194mg) duoc cho gua coig RPl}aép cliaunMgegg [&Zgﬁ’c
H,0 =6 : 4 thu duoc 19mg hop chat 4, [a],” = 110" (c = 1.28, MeOH) {[4]: [a],” =
-147.0° (c = 0.33, MeOH)}. °

Dich chiét butanol dugc chay qua cot silicagei, dung méi eiai ha y =
75 : 25 thu dugc phan doan cé khéi luong 1a 1.2g, véi ti l¢g70 : 3% thu dpuch f:il(j pth:;(()j{jdn
¢6 khoi lugng 12 1.56, 2.74g, 0.62g. Phan doan c6 khoi lugng 1.2g ké trén duoc tinh ché
ti€p bing cot nguoc pha RP-18, dung mo6i MeOH : H,0 = 1 : | thu duoc 6 phan doan.
Phan doan gidu chat 3 (347mg) chay qua cot silicagel CHCI, : MeOH = 85 - 15, sau d6 lai
qua c6t RP-18, dung m6i MeOH : H,0 = 4 : 7, thu dugc 26 mg hop chat 3, [a],” = 569"
(c=0.69, MeOH) {(7]: [a],” = -102.9° (c = 0.40, MeOH)}.
Phan doan 1.56g cho qua cot sephadex, MeOH thu duoc 6 phan doan. Phan doan giau
chat 2 (210mg) dugc tinh ché ti€p tuc bang cic cot flash silicagel, CHCI, : MeOH : H,0,
16i cot RP-18, MeOH : H,0O = 2 : 8 thu dugc 50mg chit 2, [o],” = -167.6" {¢c = 0.%%7,
MeOH) {[4]: [a]p** = -172.1° (¢ = 0.53, MeOH)).
Phan doan c6 khéi lugng 2.74g dugc tinh ché bing cot sephadex, dung moi MeOH thu
duoc 5 phan doan. Phan doan chia chit 5 (923mg) duoc ti€p tuc 1am sach bing céc cot
flash silicagel, CHCI, : MeOH = 85 : 15; cot RP-18, MeOH : H,0 = 4 : 6, ban mong diéu
ché, dung moi CHCl, : MeOH : H,0, thu dugc 7mg chat 5, (], = -108.0" (¢ = 0.32.
MeOH) {[4]: [a],™ = -156.0" (c = 0.25, MeOH))}.
Phan doan c6 khéi lugng la 0.62g duoc cho qua cot sephadex, MeOH thu dugc 4 phan
doan. Phan doan chia chat 6 duoc cho chay qua cot flash siliagel, CHCI, : McOH : H,0 =
70 : 25 : 2, ti€p theo la cdt flash silicagel, CHCl, : MeOH : H,O = 65 : 30 : 3 thu duoc
15mg chit 6, [a],™ = -96.3° (¢ = 0.85, MeOH) {[7]: [a],* = -102.2" (c = 0.85, MeOH)}.

Loi cam on: Ching t6i xin chan thanh cam on Bo Gido duc va Khoa hoc, CHLB Diic
(Bundes Ministerium fuer Bildung und Forschung) da tai tr¢ cho cong trinh nghi¢n ¢iu
nay. Chiing t6i ciing xin cam on Ts, A. Porzel vé viéc do pho Cong hudng tir hat nhan ('H.
“C-NMR) va Ts. J. Schmidt do phé khéi (MS).
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