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Abstract-Two new acridonc alkaloids, baiyuminc-A and -B. were isolated from the root bark of Cifrus grMdis 
t hakvnikuyu. Their structures were elucidated by spectral analysis and chemical transformation. 
-- _-.-. .- _- -. ._---.- - 

IS-TRODLXTl0S 

In a previous paper [I]. we reported the isolation of 
several acndone alkaloids, quinolone alkaloids and 
coumarins from the root bark of Cirrus grondis 
J hakunikuyu (Chinese name: Baiyu). We now report the 
isolation and structural elucidation of two new acridone 
alkaloids, namely, baiyumine-A and -B, obtained from the 
lower polar fraction of the acetone extract of the same 
plant. 

Baiyuminc-A (1). was lsolatcd as orange plates, mp 
16G161”.C,,H,,NO,([M]‘337).TbcUVspectrumof 
1 had maximum absorption at 235.265.287.321.344 and 
418 nm characteristic of the 9-acridone nuckus [2 41. 
The presence of a chelated phenolic hydroxyl group at the 
l-position was indicated by a bathochromk shift of UV 
bands withaluminiumchloridcand the ‘H NMR signalat 
6 14.25 (IH, s. exchangeable with DzO). The ‘H NMR 
spstrum of I showed an ABC pattern of signals at 
67.1c7.35 (2H.m) and 7.96 (lH,&f,J = 2.5 and 7 Hz) 
due to H-6.7 and H-8, respectively. The deshielding of H- 
8 is reasonable baause it lies in the pri-position with 
respazt to the 9carbonyl moiety. The AB type quartets at 
6 5.54 and 6.65 (each I H. d, J = 10 Hz) and a six-proton 
singkt at 6 I .5 I revealed the presence of a dimethylpyran 
system attached to rmg C because the lober signal of this 
AB quartet had a long range coupling (J = 0.8 Hz) with 
thcdoubkt at 66.25 (H-2). Twosharpsingletsat 63.74and 
4.01 (each 3H) were attrtbutcd to N-methyl and mcthoxyl 
groups. In the “CNMR spectrum of baiyumine-A. 
signals of an N-methyl carbon and the okfinic C- 1’ of the 
dimethylpyran ring appeared at 649.1 and 12 1.0. respcct- 
ivcly. The cbcmical shift values suggested that the dimct- 
hylpyran ring had an angular orientation [S]. 
Furthermore. treatment of S-hydroxynoracronycine (2) 
with diazomcthane afforded a S-O-methyl derivative 
wluch was identical with baiyuminc-A by comparisons of 
‘HNMR, IR, TLC and mmp. On the basis of these 
results, baiyumine-A should be represented by formula 1 
which was synthesized by Fraser and Lewis in 1973 [4]. 
This is the first report of the occurrence of baiyumine-A 
(1) in nature [6]. 

Baiyumine-B (3) was obtained as yellow plates from 
ether, mp 14S147”. The mokcular formuk of 3 was 
established as CzlHIINOS by microanalysis and the 
[Ml+ at m/s 383 in the mass spectrum. The UV and 
IR spectra (see Experimental) also showed adsorptions 
characteristic of 9-actidoocs [24]. In the ‘H NMR spcc- 
trum of 3 there was a strongly iotramokcuIarly hydrogen 
bonded proton at d 14.13, which was assigned to tbc C-l 
hydroxyl group of an acridonc nuckus. AB-type proton 
siguaIs at 66.91 and 8.03 (each 1H. d, J = 8 Hz) were 
attributed to mutually or&o-located protons on the 
A ring, and the lower field signal could be assigned 
to H-8 which was affected by a dcshicldiog of the 
9carbonyl moiety. The presence of three methoxyls. 
an N-methyl and a prcnyl group in the mokcuk was 
confirmed by NMR and/or mass spectra (methoxyl and 
N-methyl: 4( 3.98.3.89.3.87 and 3.75; a, 60.1 (q), 56.3 (q), 
55.9 (q) and 48.6 (qk prenyl: & 1.70 (3H. s), 1.77 (3H. s), 
3.42 (2H. d, J - 7 Hz), and 5.24 (IH, mk SC 18.0 (q), 25.7 
(q), 26.1 (I) and 123.7 (d); m/z 328 [M - CH=C(CH,)z] + 
and 315 [M - CHJCH-C(CH,), + H] l ) The chemical 

shift value of an N-methyl carbon and a mcthylcnc carbon 
of 3 appeared at 648.6 and 26.1, respectively, in the 
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“Ch’MR sptrum which indIcatcd that both pert- 
positions (CA and C-S) of the %-methyl group were 
substituted and the prcnyl group was located al C4 [S]. 
Thus,a sharp one proton singkt at 66.33 was assigned IO a 
lone aromatlc proton of H-2. The above data suggested 
the structure of baiyuminc-B as formula 3. In agrament 
with this proposition, mcthylation ofgrandisinine (4) with 
dlazomethane furnished a mono-O-methyl derivative of 3 
which was identical with baiyumine-B by comparisons of 
‘HN.MR, IR, TLC and mmp. On the basis of these 

spaxral analysis and chemical transformation, 
baiyumine-B was assigned structure 3. 

CXPLRIWC'G;Al. 

All mpsare uncorr. ‘Hand “C NMR sparra were recorded In 
CDCI,. cbcmKral shIfIr arc given In ppm (6) wiIh TMS as inI. ref 

MS wcrc measured with a dIrccI mkr syskm. l!V spcc~ra were 

dctcrmmcd In McOH and IR spccIra m C‘HC’I,. 

/.so/urron oj o/&u/odr Root bark of C yrundo Osbeck /. 

hakonr~u~u HayaIa (6 kg) was macerated m Mc>CO and cx- 

IracIod repeatedly wnh rhe same solvem. Tbc Mc~CO exIracIs 

were combnai and coned under rat. press The crude cxlracl was 

scpararcd by the rncrhod prmously dcscrIbcd [I]. The C,H, 

fraction was rcchromarographed on s~hca gel and cluIcd wrIh 

CDH, IO provIdc Ihrcc fracIIons. FracIIon I was rcpcaIcdly 

chromaIographcd on prep TIC platc~ (uhca gel) wiIh CaH, IO 

gwe I. FracIIon III was also scparaIal by prep TLC on sihca gel 

m C,H, IO alTord 3 

&Irrumulu-A (I) Orange plara from EI~O. mp 160 161 ’ (III. 
ISS 157 I [O] (cakula~ed for C,,H,,NO,: C. 71.2Q H. 5.68. 

N.4.lS,found:C.71 13:H.5.68;N.413) UVi,,nm:235.265. 

287.321. 344.418. UVi.,, I + NaOMe) nm 235. 268.287. 320. 

344.418. UV&, (+AICl,Jnm:216.260290(sh), 302.335 (sh). 

,360. 470 IR x_, cm ‘.16?5. 1590. ISSS. MS m: (“il.337 

(LMI’. 411 322 (lOOk 306 (22). 292 (31 278 (121 261 (Sk 

256 (8) “CNMR: 6181.9 (5). I64 5 (5). I61 4 (5). 150.6 (sk 147.X 

(sk 138.1 (5). 125.0(\). 123.8 (d), I23 I (d). 121.0(d) 117.7 (d). 115.4 

(d) 107.3 (z), 102.4 (sJ, 98 2 (d). 76 6 (5). 56. I (4). 49. I (9). 27 2 (yl. 

.Cfrrh+rwn of S-h~drox?-noracron~~l~r (2) S-tlydroxy- 

-. --- _-. 

noracTonycim (30 mg) was suspended in Et20 (50 ml). Ireatcd 

wnh cxczss CHINI and kft overnight. The soln was evaporated 

IO kave an orange cqstal. whrh was rcaysIall&d from EI,O IO 

gIvc 30 mg of orange plaks. mp 11% 161’ Thrs derivative was 

identdial as baIyummc-A (I) by comparisons of ‘H NMR. IR. 

TLC, mmp. 

&u,rumIne-B (3). Yellow plarcs from EI,O. mp I45 147. 

(calculalal for CIzHI,NOs: C. 68.91; H. 6.57: N. 3.65; found:C. 

67.93; H. 6.55; N. 3.67). UV C._ nm (loge): 223 (4 2Ok 262 (sh. 

4.63). 269 (4.65). 335 (4.27). 400 (3.73). UV A;lux ( + NaOMc) nrn. 

223. 263 (sh). 270. 336. 400. UV.j_x ( + AICI,) nm. 238. 

265 (sh). 281. 362. 450. IR~,,cm ‘: 1625. 1585. 1560. MS 

m’.- (00) 383 ([Ml’. 51). -368 (I(~), 352 (Sk 338 (27k 328 (83.326 

(IZA 322 (IS). 315 (12). 306 (Sk MO (6). 258 (6). 256 (8). 243 (28). 

“CNMR: 6182.4 (s). 164.9 (5). 163.2 (sk 157.5 (5). IM.1 (sk 143.6 

(sk 138.6 (5). 131.7 (5). 123.7 (dk 122.5 (dk I I8 8 (I), 109.3 (s). 107.7 

(d), 106.9 (5). 93.8 (dk 60. I (4). 56 3 (4). 55 9 (qk 48.6 (9). 26.1 (I), 

25.7 (qk 18.0 (q) 

.Wtfhylorwn of gradtsmu (4). TrcaImcnI of 4 (20 mg) wIIh 

<‘HJNI in Ibc usual way aflordcd yellow pha (IYgk mp 

I45 146 The producr was shown IO be rdmtical wcrh 

balyumme-B (3) by IR. ‘H NMR. TLC’. mmp. 
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