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hydrolytic closes. Acid and alkaline hydrolyses, and H2Q, 
oxidation were performed by the usual methods El I]. 

Cy 3-Lat. TFA (I). IR v~~~crn-t: 3372 (G-H), 1680, 1644, 
1498, 1336, 1196, 1074, 724; UV-VI5 A~~l%HC1-McOHnm: 530 
(shifted bath~hromi~~ly with AR&), 282, E,&E,,,=0.57, 
E .,_&ESsO =0.16; FAB-MS positive mode (in m-nitrobenzyl 
ale&of): m/z 581 [MI+; ‘H NMR 6 ppm (400 MHz; solvent 
DMSO-d,: CF,CO,D, 9: 1; standard TMS) 8.81 (lH, s, H-4 of 
Cy), 8.29 (IH, dd, Jzl.8, S.SHz, H-6’ of Cy), 7.99 (lH, d, J 
-1.8Hz, H-2’ of Cy), 7.00(1H, d, 5=8.8Hx, H-S of Cy), 6.89 
(~H,~H-8of~),6.69(iH,~~~l.SH~H-6of~y),5.5~~lH,d, 
Js7.7 Hz, H-l” of Gal), 4.60 (lH, d, 3=7.7 HZ, H-l”’ of Xyl), 
4.12 (ZH, r, J =8.4 Hz, H-2” of Gal), 3.79-3.82 (2H, m, H-4” and 
H-6”aofGal),3.76(1H,dd,J=2.9,9.5Hz,H-3”ofGal),3.58(1H, 
dd, J = 5.9,ll.O Hz, H-6”b of Gal), 3.47-3.52 (lH, m, H-5” of Gal), 
3.43(1W,dd,J=5.1,11.4Hz,H-S”‘aofXyl),3.16-3.22(1H,m,H- 
4”’ of Xyl), 3.08 (lH, t, f=9.0 Ha, H-3”’ of Xyl), 2.94 (lH, t, J 
= 8.4 Hz, H-2”’ of Xyi), 2.89 (IH, t, j = 10.8 Hz, H-5”‘b of Xyl). 

Cy 3-&I. TF,4 (2). Crude 1 (300 mg) was dissolved in 100 ml 
2 M NC1 and the soln heated at 80” for 10 min, d&ted to 1 I 
with H20, and applied on Ambedite XAD-2000 column 
(2 (t, x 20 cm). The column was wasbed with 1.5 1 of H,O and 
eluted with EAW. The pigment eluate was sepd by a prep. PC in 
10% HCO,H and the middle pigment band cut out and eiuted 
with EAW and further purified by ;,rep. ODS-HPLC using SS2 
(A:B= 19: 1) at 520 nm with flow rate 9 mtmin-‘. From the 
main pigment fraction, TFA salts of 2 were obtained as red 

powders (7 mg): IR YE:; cm- *: 3356 (O-H), 1680, 1646, 1494, 
1336, 1198, 1068,724; UV-VIS j:~~l%ncr-ueoH nm: 530 (shifted 
bathochromically with AICI,), 282, E,,,/E,,,=0.57, E,,,/E,,, 
==0.21. 
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Abatrnct-From the roots of S?ep~~~u cepharunth~, a new morphinane alkaloid, named ~~hamorph~nanine, was 
isolated along with seven known alkaloids including one a~orphine, two morp~nanes, one promnrp~nane and three 
bisbenzyhsoquinolines. The structure of cephamorphinanine was established from spectral analysis and chemical 
correlation. 

INTRODUCI+ION 

In previous papers [1, 21, it was reported that six 
bis~nzylisoquinoline and one hasubanane alkaloids 
were obtained from the root of Stephania cepharanthu 
(Menispermaceae), native to Taiwan and cultivated in 
Japan. Our phytochemical investigation of the root of 
S. ceph~ran~h~ native to mainland China, under the 
Chinese name ‘bei-yan-6’ commonly used as a folk 
medicinal herb, afforded a new morphinane alkaloid, 

named cephamorphinanine (I), and seven known alkal- 
oids: isocorydine, sinococuhne f2), FK-M00 (3}, sinome- 
nine, cydeanine, cepharanthine and berbamine. 

RESULTS AND DISCUSSION 

The aIk~oida1 fraction of the roots of S. cepharunth~ 
was subjected to column chromatography on silica gel to 
give isocorydine, FK-3000 (3), cycleanine, cepharanthine, 
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I 2 R’ = Rz = OH 

3 R’ = Rz = 0.4~ 

berbamine, sinomenine, cephamorphinanine (1) and sino- 
coculine (2). Ail these alkaloids, except 3 and 1, were 
identi~ed by the comparison of their mp, [or&, (and CD), 
IR, UV, ‘HNMR (and 13CNMR) with literature data 
[Z-5]. 

The novel morphinane alkaloid, cephamorphinanine 
(11, was isolated as needles. The molecular formula 
ClsH2,0,N was determined by HR mass spectrometry. 
Its IR spectrum showed a middle strong absorption at 
1625 cm-‘, and its mass spectrum exhibited an intense 
peak at m/z 289 [M -(CH,CnrN f H)]+ (58%), suggest- 
ing the presence of a X=N- group. The ‘HNMR 
spectrum was similar to that of sinococuline (2) (Table l), 
except for the presence of a downfield olefinic proton 
signai at 67.14 (lH, dd, J= 5.1, 2.2 Hz), instead of two 
methylene proton signals in 2, The ‘H-‘H COSY spec- 
trum of 1 revealed the olefmic proton correlative with the 
methylene protons (62.77 and 3.06) at C-15. Furthermore, 
the 13C NMR (DEW) (Table 2) spectrum of 1 displayed 
an additional downfield olefinic carbon signal at 6 144.7 
(d) as compared with 2, and the ‘H-i3C COSY showed 
the olefinic carbon adjacent to the proton at 67.14. On 
the basis of this evidence, there is a -CH=N- group in 1, 
and the olefinic carbon of the group was assigned to C-16. 
The C-9 configuration was determined to be S from the 
positive effect at 234 nm (A&f 2.5) in its CD spectrum [3]. 
The coupling constants (J= 13.4, 3.6, 3.6 Hz and f 
= 3.6 Hz) of the two hydroxymethine protons on C-6 and 

Table 2. “CNMR spectral data of compounds l-3 (100 MHz, 
TMS) 

C 1 (CD,OD) 2 (CD,OD) 3 (CDG) 

1 121.33 d 
2 112.30 d 
3 149.42 s 
4 148.73 s 

5 36.51 t 
6 68.68 d 
7 66.07 d 
8 146.52 s 
9 65.19 d 
10 34.81 t 
11 130.68 s 
12 126.71 s 
13 37.76 s 
14 115.28 s 
15 39.60 1 
16 144.66 d 
MeO-3 57.50 q 
MeO-8 56.50 q 

119.73 d 
111.11 d 
147.92 s 
146.08 s 
37.51 t 
69.12 d 
67.23 d 

146.80 s 
47.33 d 
37.33 t 

131.90 s 
124.57 s 
40.34 s 

130.69 s 
38.65 t 
41.59 t 
57.81 q 
57.24 q 

118.53 d 
109.27 d 
145.51 s 
143.89 s 
37.00 t 
68.53 d 
65.28 d 

l40.01 s 
45.89 d 
33.48 t 

130.89 s 
128.50 s 
39.01 s 

129.26 s 
39.11 t 
40.58 t 
57.59 q 
56.34 q 
20.91 q 

(2 x AcO) 

C-7 indicated that the hydroxyl groups on C-6 and C-7 
both had ~~onfigurations. Reduction of 1 with NaBH, 
gave a product which was identical ([z]n, IR, CD and 
‘H NMR) to sinococuline (2). Another morphinane alkal- 
oid isolated was subsequently found to be FK-3000 (3) 
[6]. We report here for the first time its detailed NMR 
(Tables 1 and 2) analysis and configuration. Its ‘H NMR 
spectrum displayed two acetomethine protons on C-6 
and C-7 at 65.18 (lH, ddd, J= 13.4,3.8,3.8 Hz) and 65.87 
(lH, d, J = 3.8 Hz), showing that the acetyl groups both 
also have /?-configurations. All assignments of the substi- 
tuents were confirmed by ‘H-‘H COSY and lH-i3C 
COSY spectra. Deacetylation of 3 with K&O, yielded a 
compound which was identical ([a],,, IR, UV, ‘H NMR 
and “C NMR) to 2. 

Table I. ‘H NMR spectral data of compounds l-3 (400 MHz, TMS) 

H 

1 
2 
S 

6 
7 
9 
10 

15 

16 

MeO-3 
Meo-8 
AC@6 
AcO-7 

1 (CD,OD) 2 (CD,OD) 3 mm) 

6.55 (d, J = 8.3 Hz) 6.54 (d, J = 8.3 Hz) 6.61 (d, J=8.3 Hz) 

6.80 (d, J= 8.3 Hz) 6.75 (d, J= 8.3 Hz) 6.72 (d, J 8.3 Hz) = 

3.16 (dd, J = 13.4, 3.6 Hz) 2.98 (dd, J = 13.3, 3.7 Hz) 2.84 (dd, J = 13.4, 3.8 Hz) 

2.01 (dd, J = 13.4, 13.4 Hz) 2.19 (dd, J= 13.3, 13.3 Hz) 2.34 (dd, J = 13.4, 13.4 Hz) 

3.84 (ddd, J = 13.4, 3.6, 3.6 Hz) 3.84 (ddd, J= 13.3,3.7, 3.5 Hz) 5.f8 J=l3.4, 3.8,3.8 Hi) (ddd, 

4.36 (d, J = 3.6 Hz) 4.30 (4 J = 3.5 Hz) 5.87 (d, = J 3.8 Hz) 

5.09 (br s) 4.36 (d, J ~6.0 Hz) 4.47 (d, 6.0 Hz) J = 

3.40 (dd, J= 17.3, 2.1 Hz) 3.20 (dd, J = 17.8,6-O Hz) 3.22 (dd, = J 17.8, 6.0 Hz) 

3.17 (dd, J= f7.3, 2.1 Hz) 2.91 (d, J= 17.8 Hz) 3.03 (d, J = 17.8 Hz) 

3.06 (dd, J = 19.3, 5.1 Hz) 2.otl @ii, J = 12.7, 3.4 Hz) 1.98 fdd, J= 3.8 128, Hz) 

2.77 (&r d, J = 19.3 Hz) 1.88 (ddd, Jzl2.7, 12.5, 4.7 Hz) 1.90 (ddd, J= 13.4, 12.8,4.8 Hz) 

7.14 (dd, J=S.l, 2.2 Hz) 2.73 (dd, J= 13.1,4.7 Hz) 284 (dd, J = 13.1, 4.8 Hz) 

2.63 (ddd, J= 13.1, 12.5, 3.4 Hz) 2.71 (ddd, J= 13.4, 13.1, 3.8 Hz) 

3.81 3.82 3.85 - 

3.75 3.70 3.55 - 

- 2.00 - 
- 2.02 - 
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Mps uncorr. ‘H NMR were recorded at 400 MHz, ‘%Z NMR 

at l@J MHz. CD were measured in MeOH soln. 
IsoIati~n. Dried roots of S, cepharantha Hayata were collected 

in the south west ofJiangxi province, China and kindly identified 
by Fruf, Xian-Rui Lo, South China Institute of Botany, 
Academia Sinica, where a voucher specimen is deposited. Roclt 
powder (8 kg) svas extracted with &OH at roum temp. The 
solvent was evapd under red- pres. and the residue treated with 
2.§% HCI. The mixt. was fittered and the filtrate extracted with 
CHCI, to give part A. The filtrate was then b&tied with 
N&OH and extracted with CHCI, to yield part B. Part A (40 g) 
was chromatographed by silica gel CC and eluted with 
petrol-EtOAc (2 : I, 1: 1 and 1: 2) to provide isocorydine and F’K- 
3OOO {3) (700 mg), Part B (102 g) was placed on silica gel columns. 
EIution with petrol-EtOAc (2: 1, 1: 1 and 1:4) afforded cyclea- 
tie, ~~h~~~t~~~, berbamine and sinomenine (80 mg) and 
then gave part C with MeQN. Fart C was rechromatographed 
on a silica gel colltmrm and elutd with CHCI, gradually enriched 
with MeUH to frtmish ~e~h~or~h~~a~jne (I) (45 m@ and 
siaacsculine (2) (60 mg)_ Compounds $ and 2 were purified by 
prep, TLC on silica gei using CHCl,-MeOH-NH,OH (9: 1: tr). 

~~~~~~~~~~~~~~~~ (1). Needles from Me2CO-MeUM, 
mp 284-28Y+ [gg - 118” (M&H; ~0.07). WV L,,, nm: 215, 
235sh, 270 (log E 4.23,4.00.3.25); IR v,,, cm- I: 3400, 1625.1605, 
1490. MS m/z I%): 331.1375 [M]+(ClsHzIO,N, 19), 2139 (SS), 
272 (21), 256 (36), 229 (UK& 197 (g5), 169 (27). CD As (nm): -24 
(210X +2.5 (234), -I- 2.4 (2&I), + 5,5 (262). NOEDS: MeO-3-+H-2 
(II%), MeO-g-+H-7 (11%). 

Redttcti0n o$ compswlH 1. Cepbamorphinaniae (15 mg) in 
MeQH (5 ml) was treated with NaBH, (50 mg). The mixt, was 

stirred for 8 hr and then worked-up to afford sin~oculine (2) 
(IO mg) (TLC, [&,, XR, CD and ‘WNMR). 

FK-3000 (3). NeedIes from EtOAc; mp 185-186”. [iu]iz - 163” 
(MeOH; ~0.73). UV R,,, nm: 217, 286 (log E 4.28, 3.40). 

XRv,,x cnJ --I: 3450, 1735, 16u5, 1480. MS m/z f”!,k 4f7”1594 
(C&Z-fO$+& 4>, 372 f2), 358 (loo), 316 is), 299 (2),258 (#I), 244 
(13), 215 (13), 43 (43). CD 4~ (nm): -32 (2171 -68.3 (242). 
NOEDS: Me@3-H-2 (KY!&), Me@8-H-7 (lO%,F 

~e~~~~~~~~~~ af ~~~~~~~ 3. FK-3000 (45 mg) in MeOH 
(10 ml) was stirred with 5% aq. K&32, soln at pH 11 for 4 br, 
The ~lvent was remsved under red. pres. at room temp. 
Purification of the residue by prep, TLC gave sinococuliae (2) 
f[~-j~, XR, CD, *H and “CNMR). 
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