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Abstract:-Two novel enr-kaurant drtcrpenoids, lung& D(l) and F(2), werc isolated 
fkom I s d n  lungshengensis. Thcir structures wen elucidated on thc basis of spectml 
evidnw;e as la-hydroxy-3p-acetoxy-1 lj3,16j3q10xy+nf-kauran~ and la-hydroxy- 

' 

2p,3p,1 lj3-biacetoxy-ent-kaur-16cne-l5+1E, respectively. 

Key nordsdssodon iwtgshcngensis; Labiatac; enr--ids; lmgskmpm * D d F .  

INTRODUCTION 

The genus Isdon (Labiatac) is rich in ent-kaurane daerpcnoids which have bam identified 
as the main biologically active amsfitueats. As part of a program direded toward thc 
isohon of biologically active mebbolites fim plams of tbt Isdon genus, we have fcccntly 
investigaml the cmstitu- of Isodon lungshngensis C. Y. Wu IS H. W. Li which has been 
used as amedicinal herb m local foktotreathepatitis for a h g  time, and have isoW a 
series of new enr-kaurant dittrpcnoids. Among than, tk structures of two compounds, 
named lungshgenin D(1) and F(2) mpedively, haw some ptculiaritics. Besides having 

and C-16. F is ollt of only a fiw -ds to bc f;cRmd in thc nature in 
whcb there are thrct oxy-groups on the A-ring'. 'Ihis paper deals with their structural 

elucidation. 

fourrings a~ usual, 1-ali1.1 Dhas an ring f h d  by an &link between C-11 
' 

2 I 0  8 

a 
4 0  

AC * 0 8  

a 6  7 I' 
4 0  AC AC 
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RESULTS AND DISCUSSION 

Lungshengd D (l), colodess prisms crystallized from cyclohexane, was shown to have a 
m01& formula CpHnOs by HREMS (found 376.2236, talc. 376.2250), 
suggesting s e v ~ n  dtgrccs of -OIL The "C-NMR and DEPT spectra of 1 indicated 
carboa signals of five Me groups, five CHz units, six methincs, four Quaternary carbons and 
two ketonic carbons (6 210.2 and 170.3). It gave IR absorption bands for a hydroxy group 
(3365 an-'), (IM ketonic and one ace€oxyi carbony1 bonds (1725, 1690 an-') and an 
bod (1105, 1045 cm-'). The 'H-'H COSY and %'H COSY spectra of 1 revealed the 

to C-14). Accord~ng to the HETCOR e x p k n t ,  c a n p o d  1 possessed an enf-kaurane 

drttrpenoid skeleton with a kezonic oxygen a! position C-6, and ullsaturatcd hctionalities of 

presence of me ace€oxyl group and one hydroxy group was shown clearly. However, the 
extra d e p e  ofunsaauation rcq.lllrcd by the molecular formula indicated the presence of an 

carbons signals at 6 85.1 (s), 79.4 (d), 79.3 (d), 74.3 (d), respedively (three oxygcnatcd 
mdhine carbons and cme oxygenated suatenrary carbon), suggtsting that one o x y p  atam 
which is one ofthe three oxygcnatcd subsheats m 1 was cmnectd with two carbms to 
form an cpoxy unit. The linkage ofthis a d d i t i d  ringthrough an ether bridge from C-11 to 

Msualized thmugh a COLOC i.e. H-1 la (6 5.71, f J=3.4 Hz) was' correlated to 
C-16 (6 85.1) m its COUK: Spectnrm. Meanwhile, the location ofthe other substitucnts was 
alsodctcrmmcd ' by the samt experiment (F igm 1 .) and the 'H-'H COSY. 

following structures: CHCHzCH- (C-1 to C-3) and CHCHCHZCHCHZ- (C-9, C-1 1 

ring D (=CH, and C=O) wtfe d u d .  F m  thc spactra of MS, IR, 'H and '3C-NMR, the 

additional a. Tht 6 70-90 of tbe "C-NhfR spectrwn O f  1 dib i ted  four Oxygcnatcd 

C-16 w a ~  tstablkkd ~ b i g u o u s l y  by anaySiS O f  the '5 a d  'J hetcronucl~ ~oupllngs 

F W  1. Th. 'H-"C COSY d 1 -2. T h H M B C ~ p d n a n d 2  

The relative umfipaacms of substituents with an oricntatioa of C-la, C-3p, C-11s and C- 
16P were achieved by the NOESY cxpchmt .  Tbe mlation bdwcm H-1P and H-SP, H- 
18 and H-9PY H-3a and H-19 and H-1 la and H-20 protats were clearly revealed from tbc 
acfos~ peaks of& N O W  spcctnrm. Ihtrtfore, thc structure of 1 was deduccd as la- 
hydroxy-3p-acetoxy-1 lp,i6pcpoxy~nr-a6. T ~ I S  coaclusim was also supported 
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THE STRUCTURES OF LUNGSHENGENIN D A N D  F 283 

by comparing 1 with smular m u p a d s  to have been reported such as euphoranginol C2, 
isodoglutinosin B3 and h g s b n m  G'. 
Lungshemgem F (2), obtained as colorless cubes from acetone, had a molecular formula of 

signals for thret methyl carbons, h mthylenes, wen methincs, three suatcrnary carbons, 
one ketonic carbm, om exo-mcthyleat group (6 151.3 and 11 1.9), thrtt acctoxy groups and 
one h y h x y  group from the IR, MS, 'H, 13C-NMR and DEPT spectra. 'H-'H COSY, 
HMQC and HMBC exptrimcats revealed that 2 was an en?- -id. Due to the 
W absorphm at 240 mn and the IR bands at 1734, 1647 an-', tbc Lctonic bond and the 

exo-methyhe grorf~ were obviously conjugated. 'H-~H COSY and HMBC expcnments als~ 
showed that the oxygen substituents were at C-I, C-2, C-3 and C-11 (Figure 2). On the 

l p  and H-9f3. H-2a and H-19, H-2a and H-20, H-3a and H-19 and H-lla  and H-20 
protons confinned that the substitu- unambiguously posscsscd an orimtation of C-la, C- 
2f3, C-3p and C-11s. ~IIUS, 2 was elucidated as la-hydroxy-2P,3j3,1 lpbiacdoxy+nr-kaur- 
16-ene-15+me7. 

C J & O ~  suggcstcd by HREIh4S (found 476.2410, talc. 476.2393). Compound 2 cxhibitcd 

athtr hand, th~ obscrv;lsi~n O f  thc NOESY COITCMOII such a~ bctwcen H-IP and H-5p, H- 
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WCR determined by 13C-'H COSY and HMQC spectra. ThC H R E I M S  and E M S  data 
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284 BE1 HANG el al. 

6. Properties of 1: CuHnOs (HRJ3MS found 376.2236, calc. 376.2250); colorless prisms, 

m.p.199.2-200.6 "C; [a]:: +26.42" (CHC13 , ~ 0 . 2 7 ) ;  UV (CHClp) A- : no 

absoeon; IR v, : 3365 (s), 2945 (s), 2920 (s), 2860 (s), 1725 (s), 1690 (s), 1430 
(m), 1380 (s), 1230 (s), 1175 (s), 1105 (s), 1045 (s), 980 (s), 825 (m) cm-'; EIMS m/z 

(rel. int. %): 376 M'(49), 333 (32), 316 (56), 298 (26), 288 (9), 273 (28), 219 (loo), 
201 (31); 'H-NMR 6: 6.35 (lH, d, h 5 . 8  Hz, H-la-OH), 4.32 (lH, dd, k 5 . 8  and 3.0 
Hz, H-la), 2.22 (2H, t, J=3.0 Hz, H2-2~ and 2P), 4.83 (lH, t, J=3.0 Hz, H-3a), 2.96 
(lH, s, H-5P), 1.83 (lH, d, J=11.0 Hz, H-7P), 1.38 (lH, 4 J=11.0 Hz, H-7a), 2.55 
(IH, br d, J=3.4 H-9p), 5.71 ( 1 8  t, J=3.4 Hz, H-lla), 1.94 (lH, & h 1 1 . 8  and 3.4 
Hz, H-l2a), 1.27 (lH, m, H-12j9, 2.13 (lH, overlapped, H-l3a), 2.15 (lH, 
overhpped, H-l4P), 2.09 (lH, overlapped, H- lk) ,  2.75 (lH, d, b13 .3  Hz, H-ISa), 

Me-19), 1.34 (3H, s, Me-20), 2.00 (3H, s, Ac). "C-NMR 6: 14.5 (C-20), 20.9 (Ad) ,  
2.10 (lH, 4.k13.3 Hz, H-l5B), 1.38 (3H, S, M~-17), 1.08 (3H, S, M~-18), 1.50 (3H, S, 

22.4 (C-19), 23.4 (C-17), 27.0 (C-l8), 33.0 (C-2), 35.9 (C-4), 40.3 (C-14), 44.6 (C- 
12), 46.1 (C-13), 48.3 (C-8), 48.7 (C-lo), 53.5 (C-15), 57.7 (C-7), 59.8 (C-9), 60.6 (C- 
5) ,  74.3 (C-1), 79.3 (C-3), 79.4 (C-ll), 85.1 (C-16), 170.3 (AcO), 210.2 (C-6). 

7. Properties of 2: C&& (HREIMS found 476.2410, calc. 476.2393); colorless cubes, 

m.p.94.7 -96.1 "C; [a] : -94.88" (CHCC , ~ 0 . 4 7 ) ;  W (CHClp) A- : 240 nm (log E 

3.91); IR v,,: 3473 (br m), 2945 (m), 2881 (m), 1734 (s), 1647 (m), 1456 (m), 1435 
(m), 1372 (s), 1258 (s), 1240 (s), 1035 (s), 963 (m) Cm'; EIMS m/z (rel. int. %): 476 
N' (14), 433 (52), 416 (a]), 373 (9), 356 (42), 331 (23), 313 (78), 296 (loo), 278 
(24), 253 (20), 241 (26), 200 (60); 'H-NMR 6: 4.31 (lH, d, h10.0 Hz, H-la), 5.68 
(IH, dd, h10 .0  and 2.4 Hq H-~u), 5.37 (lH, d, J=2.4 Hz, H-3a), 1.61 (lH, dd, 
b11.7  and 2.8 Hz, H-5P), 1.49 (lH, br d, J= I 1.7 Hz, H-6P), 1.33 (lH, overlapped, H- 

6a), 2.20 (1% overlapped, H-7P), 1.39 (lH, overiapped, H-7a), 2.11 (lH, br s, H-9p), 
6.94 (lH, t, J=2.7 Hz, H-lla), 2.07 ( 2 6  overkpped, H2-12p and 12a), 2.91 ( 1 8  br d, 

J=3.0 Hz, H-l3a), 2.38 (lH, 4 J=12.1 Hz, H-14P), 1.34 (lH, overlapped, H- lk ) ,  
5.97 (1% s, H-17a), 5.18 (lH, s, H-17b), 0.84 (3H, s, Me-l8), 0.95 (3H, s, Me-19), 
1.36 (3H, s, Me-20), 2.04, 1.86, 1.73 (each 3H, 3xAc). "C-NMR 6: 15.7 (C-20), 18.2 
(C-6), 20.6 (Ad)), 20.9 (Ad), 21.3 (AcO), 21.4 (C-19), 28.1 (C-18), 34.6 (C-7), 37.1 
(C-14), 37.3 (C-13), 37.6 (C-4), 38.1 (C-12), 45.3 (C-lo), 49.0 (C-5), 51.1 (C-8), 60.4 
(C-9), 71.5 (C-ll), 72.7 (C-21, 76.7 (C-1), 77.9 (C-3), 111.9 (C-19, 151.3 (C-16), 
169.5 (Ad) ,  170.7 (AcO), 170.8 (AcO), 208.4 (C-15). 
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