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DANH MUC KY HIEU VA CHU VIET TAT

Ky hiéu

Tiéng Anh

Dién giai

NMR

Nuclear Magnetic Resonance

Pho cong huong tir hat nhan

'H-NMR

Proton Nuclear Magnetic
Resonance Spectroscopy

Pho cong huong tir hat nhan proton

13C-NMR

Carbon-13 Nuclear Magnetic
Resonance Spectroscopy

Pho cong huong tr hat nhan cacbon 13

DEPT | Distortionless Enhancement by Pho DEPT
Polarisation Transfer
HMBC | Heteronuclear Multiple Bond Pho tuong tac di hat nhan qua nhiéu
Correlation lien két H—C
HSQC | Heteronuclear Single Quantum Pho tuong tac di hat nhan truc tiep
Coherence H—C
COSY | Correlated Spectroscopy Pho COSY
NOESY | Nuclear Overhauser Effect Pho NOESY
Spectroscopy
ESI-MS | Electron Spray lonization Mass Pho khoi ion hoa phun mu di¢n ti
Spectra
HR-ESI- | High Resolution Electronspray Pho khoi phan giai cao phun mu dién tir
MS lonization Mass Spectroscopy
X-ray Tia X
ECD | Electronic circular dichroism Ludng sac tron dién tur
s: singlet 0: overlapping dd: doublet doublet d: doublet g: quartet
dt: doublet triplet t: triplet br: broad dqg: doublet quartet m: multilet

OH Proton chemical shift Do chuyén dich hda hoc cua proton
oc Carbon chemical shift Do chuyén dich hda hoc cua cacbon
ppm | parts per million Phan tri¢u
TMS | Tetramethylsilane
DMSO | Dimethyl sulfoxide
TT S6 thu tu
TLTK Tai liéu tham khao
KH Ki hiéu
mult. | multiplicity S0 vach (d6 boi)
Glu Glucopyranoside
ECso | Effective concentration at 50% Nong do gay ra tac dong sinh hoc cho
50% ddi twong thir nghiém
ICso | Inhibitory concentration at 50% Nong do e ché 50% dbi tuong thir
nghiém
HIV | Human Immuno-deficiency Virus Vi rit gay suy giam mién dich & nguoi
HBsAg | Hepatitis B surface antigen Khéng nguyén bé mat cua siéu vi gan B
HBeAg | Hepatitis B evolope Antigen Khang nguyén e cua virus siéu vi gan B
HelLa | Henrietta lacks Ung thu ¢6 tor cung
HL-60 | Human promyelocytic leukemia cells | Ung thu mau cap tinh
Hep-G2 | Human hepatocellular carcinoma Ung thu gan nguoi
ERo | Estrogen receptor alpha Estrogen thu thé alpha
e Bang 1.1—1.9, ky hiéu ngudn cay r: ré, t: than, c: canh, g: qua
e S0 dd2.1-2.5, ky hiéu cac dung mdi  A: axeton, C: clorofom, H: n-hexan,
E: etyl axetat, M: metanol, EtOH: etanol, W: nuéc
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Phu Iuc 11. Cac phd cia axit $ecococCinic G (KCEL).......oovvvvvveveeeresiesiesesseeenean, PL32
Phy Iuc 12. Céc pho ciia axit mangiferonic (KCE3).......oovvvererereiieessessssessensensnns PL35
Phy luc 13. Céc pho ciia axit nigranoic (KCE4) .......ocvvmvrvevereereeieessessesseesessessensnes PL38
Phy Iyc 14. Cac phd cia axit 24(E)-3,4-seco-98H-lanosta-4(28),7,24-trien-3,26-dioic

(S =12 ST PSR PL41
Phu Iuc 15. Cac pho cua 2,3-dihydroxypropyl 28-hydroxyoctacosanoat (KCES) .....PL44
Phy Iuc 16. Céc pho cuia axit meso-dihydroguaiaretic (SPES) .....c.cvvereeeveernrreeinns PL47
Phy Iuc 17. Céc pho cua 3,5,7,3°,4’-pentahydroxy-flavan (SPE8).........cccccvververvens PL50
Phy luc 18. Céc pho cua 2,3-dihydroxypropyl hexacosanoat (SPH3) .......cc.ccvvveenee PL53
Phuy lyc 19. Cac pho ctia (+)-gomisin Mz (SSH3) ..., PL55
Phy Iuc 20. Céc pho ciia (£)-gomisin M1 (SSHA)......c.vueveeeeeeeeeeeeeeeeeee e PL59
Phu Iyc 21. Cac phd ctia gomisin N (SSHS) ....cuvuvvivevceeeeieeeseeeseeeeteseeessesessessenens PL63
Phu Iyc 22. Cac pho cta 1-linoleoylglycerol (SSHL) ........coovvvvvvereeeiesiersreieneeen, PL66



MO DAU

Ngay nay, viéc nghién ciu hoat tinh sinh hoc cua céc hop chit c6 ngudn gbc
thién nhién ngay cang déng vai trdo quan trong trong sy phat trién vé linh vuc Y Duogc
phuc vu cudc sdng con ngudi, boi cac dugc lidu chira nhiéu hoat chat cé hoat tinh sinh
hoc, ciu tric hoa hoc rat da dang va phong pha. Trong nhiéu truong hop, cac hop chit
tu nhién con c6 cau trdc hoa hoc dac biét nim ngoai sy danh gia clia con ngudi.

Dé linh vuc Y Duoc ngay cang phat trién va cé nhiéu ung dung thuc té hon phuc
vu Y, Sinh, Néng nghiép, ... cac nha khoa hoc da chd trong nhiéu dén viéc tim kiém
nhitng hoat chat tir thién nhién véi dinh hudng c6 thé tong hop hay chiét xuat nhirng
hoat chat kha thi muc dich tao san pham mdi trong viéc hd trg diéu tri nhiéu bénh nan y
va cong tac cham séc sic khoe cong ddng. Bong thoi, cac két qua nghién ctu s& gop
phan giai thich rd hon vé tac dung chira bénh cua cac cay thudc co truyén dan toc van
hay dugc str dung trong dan gian.

Trén thé gidi, nhiéu cong trinh nghién ciu vé hoa hoc va tac dung sinh hoc céac
loai thuc vat ho Schisandraceae, cac két qua nghién ciru cho biét nhiéu hop chat phan
lap duoc thé hién pho hoat tinh kha rong nhu: kha nang gay doc trén mot sé dong té bao
ung thu, khang HIV, bao vé gan,... Cac két qua ndy mé ra nhirng huéng nghién ciu kha
quan trong linh vuc dugc pham hd tro va diéu tri cac mam bénh mdi ciing nhu cac bénh
hiém nghéo.

Nhiam déng gop mot phan hiéu biét thém vé thanh phan héa hoc va hoat tinh sinh
hoc cua mot sé loai thuc vat thuoc chi Kadsura va Schisandra ho Schisandraceae ¢ Viét
Nam, ching tdi thuc hién dé tai voi noi dung: “Nghién ciru thanh phan héa hec va
hoat tinh sinh hoc mét sé loai thwc vat thudc chi Kadsura va Schisandra, ho
Schisandraceae ¢ Viét Nam”.

Muc tiéu nghién ctru:

1. Phan 1ap va xac dinh cau tric cac hop chét tir cac bo phan khac nhau cua loai
Kadsura heteroclita, Kadsura induta, Kadsura coccinea, Schisandra perulata va
Schisandra sphenanthera thu ¢ Viét Nam.

2. Tham do hoat tinh gay doc trén mot sé dong té bao ung thu: budng triang
(OVCAR), dai trang (HT-29) va phoi (A-549) cta cac hop chat sach phan lap duoc.



Chuong 1. TONG QUAN

1.1. Giéi thiéu chung vé thwe vat ho Ngii vi (Schisandraceae)

Ho Schisandraceae gom c6 2 chi, 1a chi Ngii vi tar (Schisandra) va chi Na ring
(Kadsura) véi tong cong khoang 50 loai, cha yéu dugc tim thay trong céc khu vuc nhiét
déi, 6n d6i cia Pong va Pong Nam A ciing nhu Caribe [1,2].

Hinh thai hoc ho Schisandraceae

Dic diém chung vé hinh thai ho Ngii vi: cay than leo, hda gd. Hoa don, moc &
dau canh hoic lach 14, d6i khi thanh cdp hoic cum Ién dén 8. Nhi hoa 4-80, roi nhung
chat ché, doi khi tap hop thanh mot khéi gan hinh cau. Nhuy ¢ 12-300 14 nodn. Qua la
tap hop cua cac la noén roi, vo qua nac. Hat thuong 1-5, giau néi nhii [1,2,3].

1.2. Gi6i thiéu vé thwe vat chi Kadsura

Chi Kadsura c6 16 loai, phan b6 ¢ Tay va Tay Nam Chau A [3,4]. Theo tac gia
Nguyén Tién Ban, chi Kadsura & Viét Nam c6 5 loai va 1 tha. Nam 2012, Bui Vin
Thanh va cong sy da bd sung thém loai Kadsura induta A. C. Smith vao hé thuc vat
Viét Nam: Nam com 14 hep (Kadsura angustifolia A. C. Smith): phan bé ¢ Lao Cai (Sa
Pa). Day nam com (Kadsura longgipedunculata Fin.& Gagnep.): phan bé ¢ mién Bic
Viét Nam. Nam com 14 thuon (Kadsura oblongifolia Merr.): phan bé ¢ Bac Ninh, Ha
Noi. Xun xe trung b (Kadsura coccinea. var. annamensis (Gagnep.) Ban.): 1a tha kha
chuan. Méi thiy & Lam Dong (Bao Lac) [5,6].

Cay Na leo (Kadsura heteroclita Craib): Cay Na leo con goi tén khac theo dia
phuong 13 cdy Nam co tranh, Niam com, Hai phong dang va Xun xe tap, moc rai rac ven
ring, dua sudi, & mot sé tinh phia bac nuéc ta: Lao Cai, Thai Nguyén, Hoa Binh (Mai
Chau) va Ninh Binh. Trén thé gidi, cay duoc phan b & Trung Quéc, An Po, Myanma
va Indonesia. Cay Na leo thuong thu toan day vao quanh nim, Y hoc dan gian dung ré
va day dé chira cam sai tré em, dong kinh, té thap. Day va la sac uéng tri kiét ly. La gia
vGi mudi chita mun bap chubi, cling dung chita viém ruot, viéem loét da day va hanh ta
trang, don nga ton thuong, tri cam, phu nit bi liét sau sinh [5,7,8].

Hinh 1.1. Cay va qua loai K. heteroclita
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Cay Ngti vi nam (Kadsura induta A. C. Smith): Cay Ngii vi nam hay con goi la
cay Na rirng, Nam com, Ngii vi tir nam, méi duoc phat hién tai Lao Cai (Sa Pa). Trén
thé gisi, con ¢d & Trung Quéc (Van Nam, Quang Tay). Cay Ngii vi nam duoc sir dung
lam thudc bo, tri suy nhuoc va liét duwong. Phan ré cay dung tri bénh viém rudt, viém
loét da day va hanh t& trang, phong thap, don ngi sung dau. Day, |4 va qua con ding
lam thudc hoat huyét, tiéu thiing [3,4,6].

Céay Na rung (Kadsura coccinea (Lem) A.C. Smith): Cay Na rirng hay con goi la
Nim com, Xun xe, Nam ngii vi tir. Cdy dwoc phan b ¢ Lao Cai (Sa Pa), Vinh Phiic
(Tam DP4o), Ha Tay (Ba Vi), Quang Tri (Pong Tri), Lam Pong (Di Linh, Braian, Bao
Loc). Con co ¢ Trung Quédc (Quy Chau, Van Nam, Hong Kéng) va Lao. Cay Na ring
trong dan gian ta dung lam thuéc bd, kich thich tiéu hoa, giam dau, tri viém da day man
tinh, viém trudng vi cip tinh, loét da day t& trang, phong thap nhic xuong, & dau do
chan thuong, dau bung trudc khi c6 kinh, & dau sau khi sinh, phu thiing. Qua sir dung
lam thudc an than, gay ngu, ré chira viém rudt man tinh, viém da day, viém ruot cip

tinh, hanh ta trang, phong thap va san hau [1,5,7,9].

s g 34"

Hinh 1.3. Cay va hoa loai K. coccinea

1.3. Giéi thiéu vé thuc vat chi Schisandra
Chi Schisandra dwoc goi 1a Ngii vi tir gom cd 34 loai, mot loai ban dia & Bac

My, tat ca cac loai khac phan bé & Pong Chau A, trai dai tir Hokkaido (Nhat Ban), xa
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vé phia Pong 1a ving Dong Bac Siberia, phia Nam Java va Bali va phia Tay Uttar
Pradesh (An D6). Phan 16n cac loai nay duoc sir dung trong dugc pham. Than cay duoc
st dung lam day thirng. Than, 14 va qua déu cé thé sir dung chiét tach tinh dau [1,2,3].

Theo Nguyén Tién Ban va cac cong s, trong hé thuc vat Viét Nam chi Ngil vi tir
(Schisandra) c¢6 6 loai: Ngii vi bac (Schisandra chinensis (Turcz) K. Koch): phan bé &
Lai Chau (Phong Thd), Lao Cai (Sa Pa). Qua va hat 1am thubc bd, c6 tac dung cudng
duong, tri suy nhuoc, chira hen xuyén, ho 1au ngay, ra mé hdi trom, di tinh, ia chay kéo
dai, bon chon mat nga. Ngii vi cudng dai (Schisandra propinqua (Wall.)): phan bé &
Lao Cai (Sa Pa, Phan Si Pan). Than va la dung tri kinh nguyét khong déu, bach déi, lao
xuong, mun nhot, ton thuong, phdi ¢ mi. Qua dung thay thé Ngii vi bic. Ngii vi hoa
do (Schisandra rubrifloria (Franch) Rehd. & Wils.): phan b6 o Lai Chau (Phong Tho),
Lao Cai (Sa Pa), Hoa Binh (Mai Chau). Qua va hat 1am thudc bo, cé tac dung cudng
duong, tri suy nhugc. Ngii vi san (Schisandra verrucosa Gagnep.): phan bé ¢ Lai Chau
(Binh Lu), Lao Cai (Sa Pa). Toan diy bam nho, phoi kho, niu nuéc udng hang ngay,
chira sung vu, kho sira [5].

Cay Ngii vi vay choi (Schisandra perulata Gagnep.): Cay Ngii vi vay choi theo
dia phuong con dugc goi 1a Phan huing vay chdi. Cay dugc phan b & phia Bac Thai Lan
va Bic Viét Nam. Pong bao cac dan toc tinh Lao Cai sir dung loai Ngii vi vay choi dé
chiam séc stc khoe, nhu 1dy than, 14 1am thudc tim hay than con duoc ngam ruou lam
thudc bé gan cdt, ngoai ra qua cia loai nay con dugce ding an dé giai nhiét khi di ring.
O Trung Qudc, loai nay duoc dung chita kinh nguyét khong déu, bach déi, don nga ton

thuong, mun nhot, than kinh suy nhuoc, dau da day [5,7,10,11].

Hinh 1.4. Canh va hoa loai S. perulata

1. Canh mang hoa; 2. cum hoa; 3. hoa; 4. bo nhuy; 5. nhi [10].
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Cay Ngii vi tr nam (Schisandra sphenanthera Rehd. et Wils.): Cay Ngi vi tu
nam duoc phat hién ¢ Viét Nam nam 2007. Ngoai ra con c0 tén goi khac la Ngt vi tur,
Ngii vi hoa nam. O Viét Nam, cay duoc phan bé & Tay Nguyén, dic biét ¢ trir luong
I6n & Kon Tum. Ngoai ra, ciy con dugc phan bé & An Huy, Cam Tlc, Quy Chau, Ha
Nam, H6 Bac, H6 Nam, Giang T6, Thiém Tay, Son Tay, T Xuyén, Van Nam, Chiét
Giang (Trung Quéc). Bdng bao dan toc tinh Quang Nam va Tay Nguyén ding cay nay
tri bénh gan mat rat tét [5,7,12].

Hinh 1.5. Cay va hoa loai S. sphenanthera (www.asianflora.com)

Poéng Y Trung Qudc coi Ngii vi tir 14 mot vi thude bd than dung trong cac trudng
hop co thé mét nhoc, ué 0ai chan in, con dung chita ho, liét duong va an than. Chu trj
cac chung mat can bang dich thé, khd hong, ra mé héi trom, di tinh, tiéu chay kéo dai,
mét nga va mong nhiéu. Bén canh tinh bé dudng va tai tao, Ngii vi tir con duoc ding
trong nhiing linh vuc khac nhu bao vé gan, tac dung I&n hé than kinh, chita bénh duong
ho hap, duong tiéu hoa, ...

1.4. Thanh phan héa hoc va hoat tinh sinh hoc ho Ngii vi (Schisandraceae)

Cho dén nay, da c6 hon 25 loai thuc vat ho Schisandraceae (ho Ngii vi) trén thé
gidi da duoc nghién ctu hoé thuc vat, nhiéu hop chat duoc phan lap va nhan dang,
thudc cac nhom chat khac nhau. Thanh phan héa hoc chinh caa cac loai ho Ngii vi 1a
cac hop chit lignan va tritecpenoit. Ngoai ra, con chira cac thanh phan khac nhu
ditecpenoit, flavonoit, ...

1.4.1. Cac hop chét lignan

Céc loai thuc vat ho Schisandraceae c¢6 chtra nhiéu hop chat lignan rat phong pha
va da dang, véi cau tric lap thé phic tap va bo khung khac nhau, chdng c6 nhiéu hoat
tinh  sinh  hoc dang <cha y: dibenzocyclooctadien, spirobenzofuranoit
dibenzocyclooctadien;  4-aryltetralin;  2,3-dimetyl-1,4-diarylbutan va 2,5-diaryl
tetrahydrofuran, mot s6 hop chat dugc phat hién cé tac dung tc ché va khang virut HIV,
khang ung thu,...



1.4.1.1. Cdc hop chat dibenzocyclooctadien

Thanh phan héa hoc cha yéu trong ho Schisandraceae 1a cac hop chat lignan,

hién c6 hon 285 hop chat da duoc phan lap va xac dinh ciu tric (dai dién hop chat 1-48,

hinh 1.6, bang 1.1). Cac hop chét lignan phan Ién 1a dibenzocyclooctadien lignan véi

khung co ban la diphenyl cyclooctadien, trong d6 c6 chira cac nhdm thé tai nhiéu vj tri

khac nhau. O vi tri C-4 va C-11 cua vong biphenyl ¢ hai proton thom; ¢ vi tri khéc

nhau nhu C-1~3 va C-12~14 14 cac nhom thé chira oxi: metoxi, metylendioxi, hydroxyl

hodc cacboxyl. Nhém metylendioxi thuong nim & C-12(13) va vj tri C-2(3); cac nhom

cacboxyl cd thé & vi tri C-2, C-12, C-14, mét vai truong hop ¢ vi tri C-3. Vong biphenyl

thuong chi c6 mot nhdm phenolic hydroxyl. Ngoai ra, mét vai dibenzocyclooctadien

lignan c6 hai nhém phenolic hydroxyl, hoac mét nhém phenolic hydroxyl va mot nhom

cacboxyl, nhom cacboxyl nay chi ¢ vi tri C-14 hoac C-1.

R,0 R,0
R;0 R3O0
R,O R40O
Rso RSO
OR;
R,0
R,0 O
R3O “\\\
R
R,O R38
‘r
R50 O
RsO ° 45-46
ORg

Hinh 1.6. Céc hop chét dibenzocyclooctadien lignan (1-48)

Bang 1.1. Cac hop chat dibenzocyclooctadien lignan

KH|Hop chit Cau tric Nguon cay (bo phan) TLTK
1 |Schisandrin C Ri1+R2=Rs+R=CH:, R3=R4=CH3, S. chinensis (q,t) 13
(wuweizisu C) R7=Rs=H S. sphaerandra (t) 14
S. propinqua (t) 15
K. interior (t) 16
2 |Gomisin N R1+R2=CH,, R;=Rs=H S. chinensis (g, t) 17
R3=R4=Rs=R=CH3, S. propinqua (t) 18
3 Ri1=Re=R7=Rs=H, S. chinensis (q) 19
Gomisin J R2=R3=Rs=Rs=CHj3 K. coccinea (t) 20
S. rubriflora (q) 21
4 |Kadsurin R1+R>=CH>, Rs=R4=Rs=Rs=CHj, K. japonica (t) 22
R7=H, Re=OAc K. interior (t) 23
K. Heteroclita (t) 24
9 |Binankadsurin A R1+R2=CH3,R3=Rs=Rs=CHj3, K. longipedunculata (t) 25
Rs=R7=H, Rg=OH Kadsura sp. (t) 26
6 Isovaleroyl R1+R2:CH2, R3:R5:R6:CH3, R4:R7:H, K. Iongipedunculata (t) 25
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binankadsurin A

Rs=0-3-metylbutanoyl

7 |Isobutyroyl R1+R2=CH3,R3=Rs=Rs=CH, K. longipedunculata (t) 25
binankadsurin A Rs=R7=H,
Rs=0-2-metylpropanoyl
8 R1+R2:CH2, R3:R4:R5:R6:CH3, R7:H, K. heteroclita (t) 24
Heteroclitin A Re=0-2 metylbutanoyl S. propinqua (t) 27
9 | Heteroclitin B R1+R>=CH,, R7=H, Reg=OAng, K. heteroclita (t) 24
R3=R4=Rs=Rs=CH3, S. rubriflora (t) 28
10 | Heteroclitin C R1+R2=CHa, R;=H, Rs=0Tig K. heteroclita (t) 24
R3=R4=Rs=R¢=CHj3 S. rubriflora (t) 28
11 |Angustifolin A R1+R2=Rs+Rs=CH,, R;=0Bz K. angustifolia (t) 29
R3:R4:CH3, RgZOBZ
12 |Renchangianin C R1=R.=Rs=Rs=CHj3, R7=0Cin R:=Rs=H, |K. renchangiana (t) 30
Re=OANg
13 |Longipedunin A R1+R2=CHa, R3=Rs=R=CHj, K. longipedunculata (t) 31
R4=R7=H, R8=OCin
14 | Angeloylgomisin P R1+R2=CH,, R;=0Ang, Rs=H, K. heteroclita 32
R3=R4=R5=RGZCH3
15 |Ananosin A R1+R,=CH,, R;=Q0Tig, K. ananosma (t) 33
R3=R4=R5=RGZCH3, RgZOH
16 | Axetylepigomisin R R1+R2=Rs+Rs=CH2, R3=R4=Rs=H, 34
R7=0Ac K. coccinea (r)
17 |Polysperlignan A R1+R2=CHj, K. polysperma 35
R3=R4=Rs=Rs=CH3 R7=OAng, R3=OAng
18 | Angeloyl-(+)-gomisin | Ri=R,=Rs=R=CHjs, Rs=Ang, S. propinqua (s) 36
K3 R7=R8=H
19 |Kadsuphilin D R1+R>=CH>, R3=Rs=Rs=CHjs, K. philippinensis (t) 37
Rs=H, R7=0OH, Rg=OAc
S. chinensis (q) 38
20 |Gomisin B R1+R2=CH>, R:=R4=Rs=Rs=CHj, S. sphenanthera (q) 39
R7=0AnNg, Rg=H K. longipedunculata (t) 40
S. propinqua(t) 18
S. arisanensis (t) 41
S. chinensis (q) 38
21 |Gomisin C R1+R2= CH3, R3=R4=Rs=Rs=CHj3, S. sphenanthera (q) 39
(Schisantherin A) R7;=0Bz, Rg=H S. propinqua (t) 18
S. henryi (g, t) 42
K. interior (t) 16
S. chinensis (q) 43
22 |Gomisin G R:1=R,=R3=R4=CHjs, Rs+Rs=CH>, S. micrantha (t) 44
R7=0Bz, Re=H S. henryi (t) 42
S. arisanensis (t) 41
S. propinqua (t) 18
K. interior (t) 16
23 |Interiotherin B R1+R2=Rs+Rs=CH;, Rg=H, R3=R4s=CHjs, |K. interior (t) 45
R;=0Ang
24 |Interiotherin C R1+R2=Rs+Rs=CH;, Rs=0Ac, K. interior (t) 45
R3=R4=CH3, R7=OAng
25 | Schisantherin D R1+R2=Rs+Rs=CH;, R7=0Bz, S. sphenanthera (q) 39
R3=R4=CH3;, Rg=H K. interior (t) 45
26 | Kadsurarin R1+R>=CH>, Rs=H, K. japonica (t) 22
R4:R5:R6:CH3, K. matsudai (t) 41
R7=0Ang, Rg=0OAc Kadsura sp. (t) 46
K. heteroclita (t) 47
27 |Propinguanin B Ri1=Rs=H, Rg=0Cap, S. propinqua (t) 27
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Rzz R3: R5: ReZCH3, R7:O Bz

28 |Schizanrin A R1+R2=CH,, R:=R7=H, S. arisanensis (t) 48
R4=R5=R6=CH3, R8=Cin
29 |Schizanrin B R1+R2=CH,,Rg=0iso-valeroyl, K. matsudai (t) 49
R3:R7:H, R4s=Rs=Rs=CH3;
30 |Schizanrin C R1+R>=CH>, R:=R7=H, K. matsudai (t) 49
R4s=Rs=Rs=CHp3;, Rg=0OCap
31 |Schizanrin D R1+R2=CH., R3=R7=H, K. matsudai (t) 49
R4=R5=R6=CH3, RsZOAC
32 |Schizanrin E R;+R,=CH,, R:=R;=H, K. matsudai (t) 49
R4=R5=R6=CH3, RsZOBZ
S. chinensis (g, t) 50
33 |Schisandrin A R1=R>=R3=R4=Rs=R¢=CHj, S. henryi(t) 51
(wuweizisu A) R7=Rs=H S. sphenanthera (q) 52
S. rubriflora (t) 21
34 | (+)-y-schisandrin R1+R2=CHj, S. chinensis (g, t) 50
(schisandrin B) R7:R8:H,R3:R4:R5:R5:CH3,
35 S. chinensis (q) 53
(+)-gomisin Ks R1=R>=R4=Rs=Rs=CH3, S. sphenanthera (q) 54
Rs=R7=Rs=H S. arisanensis (t) 41
S. micrantha (t) 44
R1=R2=R3=Rs=Rs=CHj, S. henryi (q) 51
36 | Schisanhenol Rs=R7=Rs=H S. chinensis (q) 55
S. rubriflora () 56
37 |Kadsuranin R1=R,=R3=R4=CHg3, K. longipedunculata (t) 57
Rs+Rs=CH;, R;=Rg=H
38 | Schizandrin R1=R,=R3=R4=Rs=CH3 K.cocinea 40
Rs=R10=CH3, R7=0OH S. chinensis (g, t) 38
39 |Gomisin A R1+R,=CH;, R3=R4s=Rs5=Rs=CHj3, S. chinensis (g, t) 38
(schisandrol B) R7=0OH, Rg=H K. longipedunculata (t) 57
K. interior (t) 58
40 |Schisandrin R1=R2=R3=Rs=Rs=R¢=CH3, S. chinensis (q) 38
(schisandrol A) R7=0OH, Rg=H K. longipedunculata (t) 57
S. rubriflora () 21
41 |Gomisin H R1=R2=R4=R5=R6=CH3, S. chinensis (Q) 59
R7=0H, R3=Rs=H K. coccinea (t) 20
42 |Schisanlignon D Ri1+R>=Rs+Rs=CH>, R7=H R3=R4=CHs, |S. viridis (t) 60
Rs=0Ox0
43 | Angeloylgomisin R R1+R2=Rs+Rs=CH;, R3=R4s=CHj, K. longipedunculata (t) 57
R7;=0AnNg, Rg=H K. interior (t) 58
S. propinqua (t) 18
44 |Interiotherin A Ri1+R2=Rs+Rs=CH,, R7=0Bz, K. interior (t) 45
R3=R4=CH3, R8=H
45 |Kadsulignan M R1+R>=CH,, R3=R4=Rs=CH3, Re=H K. coccinea (t) 61
46 |Neokadsuranin R1=R2=R3=R4=CHg3, K. coccinea (1) 62
Rs+Re= CH> K. interior (t) 16
47 |Gomisin D R1=CHs, R,=0OH S. chinensis (q) 63
48 |Gomisin E Ri=H, Ro= CH3 S. chinensis (q) 64
9 (I)I ) _(“)_ O o)
Ac=—C~-CH; Bz= _C@ Cin= E:EO Cap= —C—CH,CH,CH,CH,CH,  Prop=— ('~ CH,CH,
0
Ang= \C:’ CH,  Tig= ‘C:/ H o cn o
C=C c=C 3 I
H;C \H H;C \CH3 iso-Valeroyl= —C—CHCH,CHj; Butanoyl= —C—CH,CH,CHj;
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