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(54) HOP CHAT 7',8-DEHYDROCLEISTANTOXIN VA PHUONG PHAP PHAN LAP HOP
CHAT NAY TU QUA CAY CHA CHOI (CLEISTANTHUS TONKINENSIS JABL.)

(57) Giai phap hiru ich dé cap dén hop chit (8aR,9R)-5-(benzo[d][1,3]dioxol-5-yl)-9-
hydroxy-10-metoxy-8a,9-dihydrofuro[3',4":6,7naphtho[2,3-d][ 1,3]dioxol-6(8H)-on (7',8'-
dehydrocleistantoxin, 1) c6 hoat tinh gay doc té bao d6i v4i 7 dong té bao ung thu 13 ung
thu biéu mé KB, ung thu vit MCF-7, ung thu gan HepG2 va Hep3B, ung thu phéi Lu-1 va
A549, ung thu tuyén tuy Pan C1, va phuong phap phan 1ap hop chat nay tir qua cay Cha
chéi (Cleistanthus tonkinensis Jabl.).

Cong thic 1
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Linh vuc k§ thuat dwgc dé cap

Giai phap hitu ich dé cap dén hop chét 7',8'-dehydrocleistantoxin ¢6 cong thirc 1
va phuong phap phéan 1ap hop chét nay tir qua cdy Cha Chéi ho Thau dau c6 tén La tinh
1a Cleistanthus tonkinensis Jabl. (Euphorbiaceae). Hop chat nay thé hién hoat tinh dbi
v6i 7 dong té bao ung thu biéu mo KB, ung thu vit MCF-7, ung thu gan HepG2 va
Hep3B, ung thu phoi Lu-1 va A549, ung thu tuyén tuy Pan Cl1.

Tinh trang ky thuit cia giai phdp hiru ich

Chi Cleistanthus c¢6 khoang 140 loai moc tu nhién tir chau Phi sang chau A. O nuéc
ta chi Cleistanthus c6 khoang 12 loai, mot s6 loai da dugc sir dung lam thude trong y
hoc ¢d truyén (V6 Van Chi, Tir dién thuee vt thong dung, Nha xuét ban KH&KT, 2003,
Tap 1, tr. 703-705). Loai Cleistanthus tonkinensis Jabl. 1a loai cay tiéu moc, phién tron
dai, chot c6 miii nhon, ua sang, phan bd chi yéu ¢ mién Bic va mién Trung (Pham
Hoang H9, Cdy co Viét Nam, NXB tré, quyén 2, tr. 234, 2000). Cho td1 nay, chua c6
cong trinh nghién clru nao céng bo vé thanh phin hoa hoc cia cay Cleistanthus
tonkinensis. Cac nghién ctru héa hoc vé chi Cleistanthus trén thé gidi con han ché, hién
nay moi ¢ mot s6 loai thudc chi nay da dugc nghién ciru héa hoc nhu C. collinus, C.
patulus, C. schlechteri, C. gracilis, C. indochinensis va C. boivinianus. Cac hop chat
duoc phén 18p tir chi Cleistanthus chii yéu l1a cac hop chat lignan, cac hop chat terpenoit
va mot vai hop chat khac (Paulo et al., Phytochem. Rev., 6, 175-182 (2007); Liu et al. J.
Nat. Prod., 78(7), 1543-1547, 2015). Mot s6 hop chat thé hién hoat tinh chéng ung thu
rat tot va da duoc nghién ctru séu hon cho khd ning st dung lam thudc chong ung thu
nhu hop chét cleistanthin A thé hién hoat tinh chon loc trén mét s6 dong té bao ung thu
vdi gia tri ICso vao khoang tir 107- 10° M, trong khi d6 gia tri ICso ciia cleistanthin A ddi
v6i cac dong t€ bao lanh tinh 1a khoang 10 va 107 M (Pradheepkumar et al., Oncol
Res., 11, 225-231, 1999). Khi so sanh doc tinh cua cleistanthin A véi 5 thude chéng ung
thu thi n6 c6 tic dung tot nhat dbi véi cac dong té bao ung thu biéu mé KB va dong t&

bao ung thu biéu mé vom hong (SiHa). Cleistanthin A ciing e ché sy két hop cua [*H]
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thymidine vao trong DNA nhung khong anh hudng dén su van chuyén [*H] thymidine
vao trong té bao (Pradheepkumar et al., Mutation Res/Genet Toxicol Environ Mutat, 464,
185-193, 2000). Hop chit cleistanthin B cling duoc phat hién c6 hoat tinh chon loc dbi
v6i mot s6 dong té bao ung thu, gia tri ICso d6i voi cac dong té bao lanh tinh 1a tir 2.10°
dén 4,7.10* M va dbi véi cac dong té bao ung thur thi gia tri nay trong khoang tir 1,6.10°°
dén 4.10° M. Cac nha khoa hoc ciing chi ra rang khi cho dong té bao ung thu vom hong
(SiHa) tiép xtic v6i cleistanthin B, thanh nhiém sic bi co lai va phan manh hat nhan, dac
diém cua co ché gay chét theo chuong trinh apoptosis (Kumar et al., Apoptosis,3, 413-419,
1998).
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Mot s6 hop chit lignan dugc phan lap tir chi Cleistanthus

Qua cay Cha chdi da dugc thir hoat tinh sinh hoc so bd, két qua cho thay dich chiét
EtOAc ciia qud e ché sy phat trién dong t& bao ung thu biéu mé KB & nong do 1
pg/mL. Chinh vi vay ching t61 da lya chon quéd cdy Cha choi dé nghién ctru thanh phan
hoa hoc va hoat tinh sinh hoc.

Giai phap hiru ich nay dé cap viéc phan lap va xac dinh dugc hop chét lignan méi
dang aryltetralin (7',8'-dehydrocleistantoxin) tir qua cay Cha chdi c6 hoat tinh gay doc té

bao d6i véi 7 dong té bao ung thu.

Ban chit ky thudt caa giai phap hiru ich

Muc dich cta giai phap hitu ich dé cap dén hop chat c6 cong thirc 1 thu dugc tr
qua cdy Cha chéi (Cleistanthus tonkinensis Jabl.). Hop chat ndy c6 hoat tinh gdy doc té
bao d6i voi 7 dong té bao ung thu biéu md KB, ung thu via MCF-7, ung thu gan HepG2
va Hep3B, ung thu phdi Lu-1 va A549, ung thu tuyén tuy Pan C1.

Muc dich khac cua giai phap hitu ich 1a d& xuit phuong phap phan 1ap hop chat
aryltetralin lignan mégi 7',8'-dehydro cleistantoxin ((8aR,9R)-5-(benzo[d][1,3]dioxol-5-
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y1)-9-hydroxy-10-metoxy-8a,9-dihydrofuro[3',4':6,7naphtho[2,3-d][1,3]dioxol-6(8 H)-
on) c6 cong thitc 1 tir qua cdy Cha chdi (Cleistanthus tonkinensis Jabl.). Phuong phap

phan 1ap don gian dé thuc hién.

Cong thic 1

MG ta vén tit cac hinh vé

Hinh 1: 13 so d6 md ta phuong phap phén 18p hop chét 7',8'-dehydrocleistantoxin (1) tir
qua cdy Cha chdi (Cleistanthus tonkinensis Jabl.)

Hinh 2: 13 bang dit liéu phd NMR ctia hop chét 7',8'-dehydrocleistantoxin (1) (DMSO-
ds, "H-NMR: 500.13 MHz, *C-NMR: 125.76 MHz)

MO ta chi tiét giai phap hitu ich

Giai phép hitu ich d& cap dén phwong phép phan 14p phan lap hop chét moi
(8aR,9R)-5-(benzo[d][1,3]dioxol-5-y1)-9-hydroxy-10-metoxy-8a,9-
dihydrofuro[3',4":6,7]naphtho [2,3-d][1,3]dioxol-6(8H)-on c¢6 cong thuc 1 tir qua cdy
Cha chdi (Cleistanthus tonkinensis Jabl.) bao gdm cac budc:

i) qua cua cdy Cha choi (Cleistanthus tonkinensis Jabl.) sdy kho trong ti sdy &
50°C trong 3 ngiy, nghién nhé thu dugc bt kho;

ii) ngdm chiét bot kho thu dugc trong cong doan (i) véi etanol theo ti 1€ trong mbi
1an chiét 13 0,42/1 (sé kg nguyén liéu/s6 lit dung moi) trong 24 gid, cdng doan nay dugc
lap lai 5 14n, dich chiét sau d6 dugc co cit chan khong dudi 4p suédt gidm dé loai hoan
toan dung méi va thu dugce cin chiét etanol;

iii) thém nude vao cén chiét etanol thu duoc & cong doan (ii) theo ti 1& 1/7,5 (s g
cin chiét/sd ml nuée) rdi chiét phan bd 5 14n v6i n-hexan theo ti 16 mbi 1an 14 2:1 (theo
thé tich), dich chiét n-hexan thu dugc sau d6 duge dem quay cAt trong chan khong dudi
ap sut giam dé loai hoan toan dung mdi va thu dugc phﬁn can chiét n-hexan, dich nude

sau d6 duoc dem sdy phun thu dwgc phan cin nudc;
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iv) cin nude thu duge & cong doan (iii) duge dua 1én cot amberlite va rira gidi voi
hé dung méi HyOfetanol/axeton theo ti 16 thé tich tir 100/0/0 dén 0/0/100 thu dugc 6
phén doan chinh F1-F6 (bang 1);

Bang 1: Cac phan doan cua cft cidn nudc

STT | Phan doan | Ti 18 thé tich hé dung méi
F1 H,0/EtOH/axeton 100/0/0
F2 H,0O/EtOH/axeton 50/50/0
F3 H,0/EtOH/axeton 0/100/0
F4 H,0/EtOH/axeton 0/80/20
F5 H,0/EtOH/axeton 0/70/30
F6 H,0/EtOH/axeton 0/0/100

AN wn] B W N

v) phéan doan F5 dugc tinh ché trén cot sic ky voi chét hép thu 1a silica gel va st
dung hé dung mdi rira giai 13 CH,Cl,/MeOH theo ti 1€ thé tich 100/0 va 98/2 thu dugc
hop chat 1 duéi dang chét rén mau tring. Pay 13 mot hop chit méi c6 tén khoa hoc 1a
(8aR,9R)-5-(benzo[d][1,3]dioxol-5-y1)-9-hydroxy-10-metoxy-8a,9-dihydrofuro[3',4":6,7]
naphtho[2,3-d][1,3]dioxol-6(8H)-on, c6 cong thirc 1, co diém néng chay 328-329 °C, do
quay cuc [a]’’p = +88.1 (c 0,042, CHCl;). Hop chit méi dugc dit tén 1a 7'.8'-

dehydrocleistantoxin.

Cong thic 1

Hop chét méi 7,8-dihydrocleistantoxin ¢ cong thirc 1 duge thir hoat tinh gy doc
t& bao d6i v6i 8 dong té bao ung thu 1a ung thu biéu mé KB, ung thu via MCF-7, ung thu
gan HepG2 va Hep3B, ung thu phdi Lu-1 va A549, ung thu tuyén tuy Pan C1 va ung thu
cd tir cung Hela. K&t qua cho thdy hop chét 7',8"-dehydrocleistantoxin (1) c6 hoat tinh
d6i voi 7 dong té bao ung thu thit nghiém, trong d6 hop chit ¢6 hoat tinh t6t nhat d6i véi
dong té bao ung thu gan Hep3B voi gia tri ICso = 13,3 pM (bang 2).
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Vi du thuc hién giai phap hitu ich:

Piém nong chay duoc do trén may do diém nong chay hiéu Boetius. Phé hong
ngoai (IR) dugc ghi trén may do héng ngoai bién d6i Fourier hiéu FTIR Impact- 410
bang phuong phap nén vién KBr hodc Film. Pho tir ngoai kha kién (UV- VIS) dugc do
trén may Cintra 40. Pho khéi phan gidi cao (HRESI-MS) dugc do trén Agilent 6530
Accurate-Mass Q-TOF LC/MS. Cac phd cong hudng tir hat nhan (NMR) duoc ghi trén
may do phd cong huéng tir hat nhan hiéu Bruker Avance 500 MHz véi TMS la chat
chuén noi. P9 quay cuc duge do trén may JASCO DIP-1000 KUY polarimeter. Ph6 CD
duoc do trén may Chirascan™ CD spectrometer

Séc ky cot dugc thyc hién trén chat mang 1a silica gel va amberlite XAD 16N. Sic
ky 16p mong duoc thuc hién trén ban mong silica gel Merck 60 F254, day 0,25 mm.

Dong té bao ung thu biéu md KB, ung thu vi MCF-7, ung thu gan HepG2 va
Hep3B, ung thu phéi Lu-1 va A549, ung thu tuyén tuy Pan C1 va ung thu cd tir cung
Hela dugc cung cép béi ATCC.

Vi du 1 : Phan lap va xac dinh cAu trac hop chat mai 7',8'-dehydrocleistantoxin (1) tir
qua cay Cha choéi (Cleistanthus tonkinensis Jabl.)

Qua tuoi (14 kg) ciy Cha choi (Cleistanthus tonkinensis Jabl.) thu hai tai Dai Tur -
Thai Nguyén dugc sdy kho trong ti sdy & 50°C trong 3 ngay, nghién nhé thu dugc 4,2
kg nguyén liéu bot kho. Sau do, nguyén li€u bot qua nay (4,2 kg) dwoc ngdm chiét 5 lan
véi EtOH, mdi 1an trong 24 i & nhiét d phong theo ti 18 0,42/1 (s6 kg nguyén liéu/sd
lit dung moi). Dich chiét sau d6 duoc cét loai hoan toan dung mo6i dudi ap suat giam dé
thu dugc 201 g can chiét EtOH.

Cin chiét EtOH dugc thém 1,5 1 nude va chiét phan bd véi n-hexan (5 lan x 850
ml). Dich chiét n-hexan thu dugc sau 6 dwoc dem quay cit trong chan khong dudi ap
suat giam dé loai hoan toan dung moi va thu dugc 89 g can chiét n-hexan. Dich nudc sau
d6 duoc dem séy phun thu duge 100 g can nudc.

Can nudc duoc dua 1én cOt amberlite va rira gidi voi hé dung moi
H,O/etanol/axeton theo ti 1& thé tich tir 100/0/0 dén 0/0/100 thu dugc 6 phan doan chinh
F1-F6 (bang 1):
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Béng 1: Cac phan doan cua cdt can nudc

STT | Phén doan Ti 1é thé tich hé dung mbi Khéi luong cac phin
doan (g)
1 F1 H,O/EtOH/axeton 100/0/0 32,1
2 F2 H,O/EtOH/axeton 50/50/0 16,2
3 F3 H,O/EtOH/axeton 0/100/0 25,9
4 F4 H>O/EtOH/axeton 0/80/20 1,0
5 F5 H>O/EtOH/axeton 0/70/30 22
6 F6 H>O/EtOH/axeton 0/0/100 2,9

Phén doan F5 (2,2 g) duoc tinh ché trén cot sic ky vdi chat hap thy 1a silica gel va
stt dung hé dung moi rira gidi 1a CH2Clo/MeOH theo ti 1€ thé tich 100/0 va 98/2 thu duoc
856,9 mg hop chat 1 dudi dang chat rin mau tring. Day 1a mot hop chat méi c6 tén khoa
hoc la (8aR,9R)-5-(benzo[d][1,3]dioxol-5-y1)-9-hydroxy-10-metoxy-8a,9-
dihydrofuro[3',4':6,7Inaphtho[2,3-d][ 1,3]dioxol-6(8H)-on, c6 diém nong chiy 328-329
°C, d6 quay cuc [o]*°p = + 88,1 (¢ 0,042, CHCI5). Hop chat méi duoc dit tén 1 7',8'-
dehydrocleistantoxin. Ciu trac héa hoc cia hop chit niay dugc xac dinh bang céc
phuong phap phéd NMR 1D va 2D, phd khébi phan giai cao HR-MS, phd hong ngoai IR
va phé tir ngoai UV.

HR-ESI-MS m/z 419,0749 [M+Na]" (Theo tinh toan C21H160sNa; m/z 419,0743).

UV (MeOH): Amax nm (loge): 204 (4,30), 230 (4,22), 257 (4,07), 332 (3,67), 344 (3,62).
IR (KBr), vmax (cml): 3547, 2912, 1745, 1656, 1602, 1489, 1440, 1396, 1346, 1240,
1195, 1114, 1051, 1004, 929, 854, 821.

Vi du 2: Thir hoat tinh cta hop chit 1

Hoat tinh giy doc té bao dugc thuc hién dyua trén phuong phap MTT (3-(4,5-
dimethylthiazol-2-yl)-2,5-diphenyltetrazolium) (Tim Mosman, 1983). Day la phuong
phap danh gia kha nang sng sot cia té bao qua kha nang khir MTT (mau vang) thanh mot
phuc hop formazan (mau tim den) b1 hoat dong cua enzym dehydrogenase trong ty thé.
Hoa tan formazan bang DMSO 10i do mat @6 quang (OD) & budc song 540 nm. OD phén
anh sd luong té bao sdng. Néu chat thir c6 hoat tinh gy doc té bao thi sé luong té bao
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song giam va OD sé& giam. Gia tri thé hoat tinh 1a ICso (nong do chat thir tec ché 50% s
phdt trién ciia té bao).

Dong té bao duge lwu giit trong nito 16ng, hoat héa va duy tri trong cac mdi
truong dinh dudng nhu DMEM (Dulbeccos Modified Eagle Medium) hodic MEME
(Minimum Esental Medium with Eagle salt) c6 bo sung 7-10% FBS (Fetal Bovine
Serum) va mot sb thanh phan thiét yéu khac. Té bao dwoc nudi trong cac diéu kién tiéu
chuén (5% CO>, d6 4m 98%, nhiét do 37°C, vo tring tuyét d6i) va duoc cay chuyén 1-2
1an trude khi thi nghiém. Té bao phat trién & pha log s& duoc st dung dé thir doc tinh.
Mau thir dugc hoa tan bing dung méi DMSO véi ndng dd ban dau 1a 20 mg/ml, sau do
tién hanh pha lodng 2 budc trén dia 96 giéng thanh 5 diy ndng d6 tir cao xudng thap. Chét
tham khao 1a ellipticine va camptothecin.

Hop chat méi 7',8'-dehydrocleistantoxin (1) duoc thir hoat tinh gay doc té bao doi
voi 8 dong t€ bao ung thu 14 ung thu biéu md KB, ung thuw vii MCF-7, ung thu gan
HepG2 va Hep3B, ung thu phdi Lu-1 va A549, ung thu tuyén tuy Pan C1 va ung thu co
tir cung Hela. Phép thir duoc thuc hién 3 lan, két quéa cho théy hop chit méi 7'.8'-
dehydrocleistantoxin (1) thé hién hoat tinh gay doc té bao ddi véi 7 dong té bao ung thu
thir nghiém véi gia tri ICso nam trong khoang 13,30-45,90 uM (bang 2).

Bang 2. Két qua thir hoat tinh gay doc té bao ctia hop chat 7',8'-dehydrocleistantoxin (1)

TT Dong té bao ung thu ICso (uM)

1 KB 45,90

2 MCF-7 17,70

3 HepG2 40,68

4 Hep3B 13,30

5 Lu-1 42,37

6 A549 21,98

7 Pan C1 18,58

8 Hela >100
Ellipticin 8 dong TB ung thu 0,31-0,60
Camptothecin 8 dong TB ung thu 0,28-2,93
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Hi¢u qua c6 thé dat dwgc
Phuong phap phén 1ap hop chat 7',8'-dehydrocleistantoxin (1) tir qua cay Cha
chéi (Cleistanthus tonkinensis Jabl.) 1a phuong phap don gian, hiéu qua, dé thuc hién.
Hop chat 7',8'-dehydrocleistantoxin ¢ hoat tinh dbi véi 7 dong té bao ung thu thu
nghiém 1 ung thu biéu m6 KB, ung thu va MCF-7, ung thu gan HepG2 va Hep3B, ung
thu phéi Lu-1 va A549, ung thu tuyén tuy Pan C1. Day 1a tién dé cho viéc nghién ciru
tiép theo, nham phat trién va st dung hop chat méi 7',8'-dehydrocleistantoxin (1) nhu 14
tién chét dé tao ra cac thudc chdng ung thu, dong gop co gi tri trong viée phat trién cac
chét ¢6 hoat tinh sinh hoc, gop phan vao viéc khai thac va sit dung hiéu qua ngudn tai

nguyén cua dat nudec.
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YEU CAU BAO HQ
1. Hop chit (8aR9R)-5-(benzo[d][1,3]dioxol-5-yl)-9-hydroxy-10-metoxy-8a,9-
dihydrofuro[3',4":6,7]naphtho[2,3-d][1,3]dioxol-6(8H)-on (7',8'-dehydrocleistantoxin) c6
cong thirc 1 duge phan 1ap tr qua cly Cha chdi (Cleistanthus tonkinensis Jabl.), hop chit
ndy c6 hoat tinh gy doc té bao d6i voi 7 dong té bao ung thu 13 ung thu biéu mé KB,
ung thu via MCF-7, ung thu gan HepG2 va Hep3B, ung thu phdi Lu-1 va A549, ung thu

tuyén tuy Pan C1:
OCH,QH

Cong thic 1 -
2. Phuong phép phéan lap hop chét (8aR,9R)-5-(benzo[d][1,3]dioxol-5-y1)-9-hydroxy-10-
metoxy-8a,9-dihydrofuro[3',4':6,7]naphtho[2,3-d][1,3]dioxol-6(8H)-on  (7',8'-dehydro
cleistantoxin) c6 cong thic 1 theo diém 1, trong d6 phuong phép nay bao gdm céc cong
doan:
i) sdy kho qua ctia cay Cha chdi (Cleistanthus tonkinensis Jabl.) trong ti sdy & 50°C
trong 3 ngdy, nghién nhé thu duge bt kho;
ii) ngam chiét bot kho thu duge trong cong doan (i) vdi etanol theo ti 1€ trong mdi
14n chiét 13 0,42/1 (s6 kg nguyén lidu/sd lit dung mdi) trong 24 gid, cdng doan nay
dwoc 1ap lai 5 14n, dich chiét sau d6 duge co cht chan khong dudi 4p suét giam dé
loai hoan toan dung méi va thu duoc cén chiét etanol;
iii) thém nude vao cén chiét etanol thu duoc & cong doan (ii) theo ti 1& 1/7,5 (sb g
can chiét/sé ml nudc) roi chiét phén b6 5 14n véi n-hexan theo ti 16 mdi 1an 1a 2:1
(theo thé tich), dich chiét n-hexan thu duoc sau d6 duoc dem quay cit trong chan
khong dudi 4p sudt giam dé loai hoan toan dung méi va thu duge phin cin chiét -
hexan, dich nuéc sau d6 dugc dem séy phun thu duoc phén can nudc;
iv) cin nuéc thu dugc & cong doan (iii) duge dua 1én cft amberlite va rira giai voi
hé dung méi H,O/etanol/axeton theo ti 1€ thé tich tir 100/0/0 dén 0/0/100 thu dugc 6
phén doan chinh F1-F6;

-10-
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v) phan doan F5 duoc tinh ché trén cot sic ky voi chat hap thu 1a silica gel va sir
dung hé dung mdi rira gidi 1a CH>Clo/MeOH theo ti 18 thé tich 100/0 va 98/2 thu
duoc hop chat 1 dudi dang chit rin mau tring c6 tén khoa hoc 1a (8aR,9R)-5-
(benzo[d][1,3]dioxo0l-5-y1)-9-hydroxy-10-metoxy-8a,9-dihydrofuro[3',4":6,7]
naphtho[2,3-d][1,3]dioxol-6(8H)-on (7',8'-dehydrocleistantoxin), c6 cong thirc 1.

-11-
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Hinh 1

Qua cay

Cha choéi

A

y

- Say kho & 50°C trong 3 ngay
- Nghién nho

Bot qua cay Cha chdi

- Ngdm chiét voi EtOH theo ti 1¢ 0,42/1 (s6 g nguyén
liéu/s6 ml dung mdi) x 5 lan
- Quay cat chan khong

A

4

Céan chi

&t EtOH

- Thém nudc theo 1/7,5 (sb g can chiét/sd ml nude)
- Chiét phin b véi n-hexan (5 lan theo ti 1& thé tich 2:1)

A

y

- Quay cit chan khong loai
n-hexan

Can n-hexan

- Sic ky cot, amberlite

(H2O/EtOH/axeton

- Sy phun
A 4
Can nudc
:100/0/0 - 0/0/100)
A
F1 F2 F3 F4 F5 F6

- Sac ky cot, silica gel
(CH,Clo/MeOH:100/0 va 98/2)

Y

7,8-dehydrocleistantoxin (1) l
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Hinh 2

C &c (ppm) | Su(ppm), J (Hz)
1 126,3 -
2 1304 -
3 104,7 6,07 s
4 1485 -
5 139,9 -
6 1425 -
7 73,4 5,12.d (13,5)
8 43,1 3,38 m

4,12t (9,0)
o 70.8 4,64 t (9,0)
10 101,6 5,96s
1 128 4 -
2! 110,5 6,64 brs
3 1472 -
4' 147,7 -
5' 1083 6,87 d (8.0)
6' 123,8 6,59 d (8,0)
7' 145.6 -
8' 119.6 -
9 168.4 -
10' 102,5 5,95 s
OMe-6 | 60,9 3,91s
OH-7 5,295
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