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Abstract-From the roots of&lvia prronms a new diterpenotd, saivontttn was tsoiated and tts structure eiuctdateci on 

the basts of tts ‘H and ‘aC NMR spectra 

INTRODUCTION 

In prevrous mvestrgatrons of S&ta prromtis Hance (La- 
biateae), a plant native to the Southern Provmces of 
China and used m tradtttonal Chmese medtcme as an 
antibacterial, antttubercular and antrphlogtsttc drug, we 
reported the rsolatton and structure elucidatton of several 
new dtterpenords [l-5] Most of these compounds were 
derived from the correspondmg quinone methtde abet- 
tane drterpenotds through acrd-catalysed migratton of 
the lo-methyl group to C-5 accompamed by fission of 
rmg A [6] In thus report, we present the rsolatton and 
structure eluctdatton of an addtttonal new member of this 
subgroup of drterpenords, salvomtm (l), whtch has a 
novel ether linkage between C-2 and C-l 1 

RESL’LT AND DISCUSSION 

Salvomtm (I), C22H2803 by HRMS, was obtained 
from the roots of Salulu prronms (0.0006%, yreld), and 
crystalhzed from acetone as yellowtsh needles, mp 
1233124”, [orlo + 3’; (MeOH, c 0.1). Intense absorpttons m 
the UV spectrum were observed at 243, 300, 311 and 
341 nm, suggestmg a hrghly conlugated naphthalene sys- 
tem, and the IR spectrum showed absorptton for a 
hydroxyl group (3316 cm-‘) The ‘H NMR spectrum 
Indicated the presence of an tsopropyl group (6 1.29, d, J 
= 6.6 Hzz~ I_ 34,~ (t,~ 1 = 6 6 I&,~ 3 38,~ sep!,~ 1 = 6 6 Hz), an 
ethoxy group (61.22, t, J=7 2 Hz, 3.58, m, 3.75, m), an 
aromatic methyl (6248) two olefimc methyls (61 59, 
1 86), three aromatic protons (6 7.14, d, J = 7 8 Hz; 7.61, d, 
J=7.8 Hz; 7 21, s) and a hydroxyl group (65.75, s, D,O 
exchangeable) The homonuclear COSY spectrum 
showed that the couphng between H-2 (65.53, dd, J= 1 8 
and 8 7 Hz) and H-l (6 4 63, d, J = 1 8 Hz), and the 
couphng constant between H-l and H-2, mdrcated that 
the angle between the two protons was about 30” The 
COSY spectrum also showed long-range couphng be- 
tween H-3 and each of two olelimc methyls 
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The r3C NMR and APT spectra of the Isolate exhtbr- 
ted SIX methyls, three aromattc methme carbons, an 
olefimc methme carbon, three ahphattc methme carbons 
and etght quaternary carbons. The methylene stgnal at 
663.75, and two methme srgnals at 673 81 and 74 27, 
Indicated that each of them was attached to an oxygen 
atom. 

Determmatton of the carbon framework and substitu- 
tton pattern of salvomtm (1) was made through a series of 
selective INEPT [7] and CSCM 1D [S] experrments, 
whtch also permttted the unambtguous assignment of the 
i3C NMR spectrum CSCM 1D trradtatton of the 13C 
satellites of H-l (64 63), H-2 (5 53), H-3 (4.88), H-6 (7.14), 
H-7 (761), H-14 (721) H-15 (3.38), H-16 (1.29), H-17 
(l_ 34),-H-L8 (l_ 59),~H-l-9 (1_86)i!,H-2fl(248) a&H-22(1.22) 
of 1 resulted m magnettzatton transfer to thetr corre- 
spondmg carbon atoms appearmg at b 73.8 1 (C-l), 74.27 
(C-2), 120.45 (C-3), 126 50 (C-6), 127.54 (C-7), 115 70 (C- 
14), 27 71 (C-15), 22.15 (C-16) 22 91 (C-17), 18 66 (C-18), 
25 66 (C-19), 18 24 (C-20) and 15 66 (C-22), respectrvely 
CSCM 1D experiments also led to the assrgnment of the 
methylene group of OCH,Me H-21 at 63 58.3 75 and C- 
21 at 63.75 

Selective INEPT trradtatton of H-21 (63 58, 3.75) en- 
hanced the signal at ci 139.77 (C-12), mdtcatmg that the 
OCH,Me group should be attached to C-12. Polar- 
tzatton transfer from H-15 enhanced C-12 and C-14, and 
rrradratron of H-16 and H-17 enhanced C-13 (6136.28), 
mdtcatmg the rsopropyl group to be located at C-13. 
Irradtatron of H-14(67 2l)enhanced C-12. C-15, C-7 and 
C-9 (110.81) whereas rrradratton of H-20 enhanced C-6 
and C-10 (122.36) and irradratron of H-6 enhanced C-8 
(126 25) C-10 and C-20 Polartzatron transfer from H-7 
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enhanced C-5 (6132.91), C-9 and C-14, and selective 
INEPT Irradiation of H-2 enhanced C-10, C-4 (138.56) 
and C-l 1 (139 77), Indicating that C-2 and C-l 1 were 
attached to the same oxygen atom as part of a pyran ring. 
Furthermore, irradiation of the OH enhanced C-2 and 
irradiation of H-l enhanced C-S, C-3, and C-9, support- 
ing the view that this compound should have structure 1 
Because of the conformational flexibdity of the pyran ring 
system it was not possible to unambiguously assign the 
stereochemistry at C-l and C-2. Salvomtin (1) represents 
a further new diterpene skeleton from S prionltis [2-S] 
and does not appear to be artefact. 

EXPERIMENTAL 

General Mp uncorr. ‘HNMR, homonuclear COSY, 

13C NMR and APT spectra were recorded in CDCl,, usmg TMS 

as int. standard. CSCM 1D and Selective INEPT NMR exper- 

lments were performed at 90.8 MHz usmg a Nlcolet NMC-360 

spectrometer Low resolution MS were obtained at 70eV. Selec- 

tlve INEPT and CSCM 1D spectra were recorded on a Nlcolet 

NMC 360 spectrometer Data sets of 16K covenng a spectral 
width 10000 Hz were acquired Proton pulse widths were 

cahbrated by usmg a sample of HOAc m 10% C,D, (lrJ = 6.7 
Hz) m a S-mm NMR tube. The radio frequency field strength for 

the soft pulse was on the order of 25 Hz m these experiment 6 or 

8 Hz were used as the 3Jc-N value for the aromatic protons, and 

4 or 6 Hz for other protons 

PIant materuf The plant material of Salu~a pr~onrt~s Hance 
was collected in Jlang-X1 Province of Chma in June, 1986, and 

voucher specimens are deposited m the herbarmm of Shanghai 

Institute of Materla Medlca, Chinese Academy of Sciences, 

Shanghai, People’s Republic of Chma 

isolation ofsaluonmn The air-dned powdered roots of Snlum 

pr~otntls (11 kg) were percolated with EtOH at room temp. and 

the EtOH extract cone m uacuo at 50” to afford a thick dark 
syrup, which was distributed between CHCl, and H,O The 

orgamc layer was subJected to CC on silica gel elutmg with 

CHCI,, fractions containing 1 were subJected to repeated prep 

TLC usmg cyclohexane-CH,Cl, (1 4) as a solvent system to 

afford yellow needles of 1 (70mg, 0 00064%), mp 123-124”, [aID 

+3” (MeOH, c O.l), UV A,,,,, (log&j 220 (4.02), 243 (4.24), 300 

(3.22), 311 (3.22), 341 (3.09) nm; IR YE: cm-‘: 3316,2913, 1627, 

1572, 1524, 1263, 1217, 1209, 1086 and 753, ‘H NMR (CDCl,, 

300 MHz) 64 63 (d, J = 1 8 Hz, H-l), 5.53 (dd, J = 1.8, 8.7 Hz, H- 

2), 4.88 (d, J=8 Hz, H-3), 7.14(d, J=7 8 Hz, H-6), 7.61 (d, J=7.8 
Hz, H-7), 7.21 (s, H-14), 3.38 (sep, J=6.6 Hz, H-15), 1.29 (d, J 
=6 6 Hz, H-16), 1 34 (d, J =6.6 Hz, H-17), 1 59 (s, H-18), 1 86 (s, 
H-19), 2.48 (s, H-20), 3.58 (m. H-2la), 3.75 (m, H-2lB), 1.22 (t, J 
= 7 2 Hz, H-22) and 5.75 (s, OH, D,O exch), 13CNMR (75.6 MHz): 

673.81 (C-l), 74.27 (C-2), 12045 (C-3), 138.56 (C-4), 132.91 (C-5), 

126.50 (C-6), 127.54 (C-7), 126.25 (C-S), 110.81 (C-9), 122 36 (C- 

lo), 139 77 (C-11), 139.77 (C-12), 136 28 (C-13), 115 70 (C-14), 

27.71 (C-15), 22 15 (C-16), 22.91 (C-17), 18.66(C-18), 25.66(C-19), 

18.24 (C-20), 63 75 (C-21) and 15.66 (C-22), MS (electron impact, 

70 eV) m/z (rel. mt) 340 [M]’ (19), 281 (15), 272 (11), 271 (61), 

244(18),243(100),227(11), 165(4),152(4),141(4),128(5), 115(4), 

113 (5), 69 (4), 43 (5), 41 (15) and 29 (11); HRMS 340.2037 for 

C H 0 calcd 340 2038 22 28 3. 
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