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Abetract-Three tlavonoids, four terpenoids and thra steroids were isolated from Chmo&ium groueokns. These 
included pinostrobin, stigmasterol, stigmast-U--Sol, 3a-sitosteryl-glucoside, geranyl acetate, pinoczmbrin, chrysin, 
cryptomeridiol. and two new sesquitcrpenes which were characterized by spectral means as ( + )-8z-hydroxyckmol and 
( + b8z-acetoxycryptomeridiol. 

l!Wl-RODUCTlON 

Chenopodiw poueolens Willd., known in Mexico as 
Epazotc de zorrillo, is widely used in traditional medicine 
to improve gastrointestinal upsets and for the treatment 
of worms [l-33. Previous chemical work on the genus 
deals mainly with the ascaridok content of tbe essential 
oils 14-91 or with the flavonoids [ 10-141. The following 
compounds have also been reported: betmcyanins in C. 
borrys [ 1 S] and C. urbicum [ 163, ecdysteroids in C. album 
[ 171 and C. bonus-Henrims [ 183, tritcrpenoid glucosides 
in C. anrUminticw [ I93 and C. Mlbrosioides [20], and 
polyoxygenated sesquittrpenes in C. borrys [21-231. 

We report herein the identification in C. ~ruupolpns of 
ten compounds, two of which are new sesquiterpenoids. 

RESULTS AND DISCUSSIOS 

By initial preparative column chromatography over 
silica gel and subsequent column rechromatography on 
silica gel impregnated or not with silver nitrate, the 
chloroform extract of C. yroveoknr afforded the flavo- 
noids pinostrobin, pinocembrin and chrysin, thra 
steroids, as well as the tcrpenoids geranyl acetate and l-3. 

(+)-8a-Hydroxyekmol. I, (CI,Hz~Olh mp I lo”. was 
obtained as colourkss needks. The IR spectrum (see 
Experimental) showed secondary and tertiary hydroxyl 
group absorptions as well as bands corresponding to 
okfinic unsaturation. No mokcular ion (m/z 238) was 
observed in the ekctron-impact mass spectrum but frag- 
mentionsat M-15, M-18, M-l8-ISand M-18 
- I8 showed that 1 contains two hydroxyl groups; other 
important ions were at m;‘z 59 (base peak) and m/z 43, 
corresponding to [ Me,C=OH] * and [MC&SO] * frag- 
ments, respectively, and which resulted from ckavage 
adjacent to the hydroxyl function of a 2-isopropanol 
moiety [24]. The ‘H NMR and ‘“C NMR spectra (Tabks 

‘Part I in the sews ‘Chembcal Stud= on MUM Plants 
Used m Traditional Mcdrmc”. Taken m part from the MS 
research work of A. Navamtc. 
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I and 2) confirmed these assignments and demonstrated 
the ckmene nature of I (signals at 6 5.77,4.92.4.90 and 
4.82 in the ‘H NMR spectrum and at 6 149.3, 146.5, 112.3 
and 110.7 in the “C NMR spaztrum; the chemical shift 
observed for both the C-14and C-IS methyl groups in the 
“CNMRspectrawcreinagrecn~~~ I with the stereo&em- 
istry at C-IO and C-S. The location and disposition of the 
hydroxyl group at C-8 were established by the observed 
coupling pattern of the signal at 63.97 (Table I), which is 
consistent with the carbinol proton being in a IroN- 
diaxial relation with two vkinal protons, as well as in a cis 
relation with a third vicinal proton (it is possibk only if 
the secondary hydroxyl group is placzd at C-8 with an a- 
orkntation). It must be mentioned that the ‘H NMR 
spectrum of this compound is very similar to that of 
botridiol, differing mainly in the coupling pattern of the 
carbinol proton and in the chemical shift of the isopropyl 
stic chain methyls [22]. 

( + F8a-Aatoxycryptomeridiol. 2, (C, ,O.H,,). mp 70”. 
exhibited bands a1 3691, 3597. 1731 cm ’ in its IR 
spectrum. The chemical ionization mass spectrum re- 
veakdimportantionsatM+l-18,M+l-l8-18,M 
+I-18-58.M+I-60-18.M+I-60-18-18and 
M + 1 - 18 - 58 - 60. The above spectral findings sug- 
gested that 2 is the monoacetate of a sequiterpene diol 
with a eudesmanc skekton [253. The ‘H NMR spectrum 
(Tabk 1) displayed above the 2 ppm region thra signals 
for the skektal methyl groups, very similar to those in the 
spectrum of cryptomeridiol (3). and with both methyl 
groups of the C-7 side chain exhibiting the same chemical 
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Tabk 1. ‘HNMRq~anl&trofraqurttrparal-3(&OMHz, 
CDCI,. TMS as internal s&d) 

- 

H 1 2 3 
--,___ 

H-i 5.77 dd 
(16. 10) 

H-2 4.92 m -, 

H-2 4.90 m - 

H-3 4.80 m 
H-3’ 4.65 brs 
OH 3.1115. I.90 1.60s’ 
H-8 3.91 ddd 5.025 iid - 

(6. IO. 10) 16. IO, IO) 
H-12 1.26st 1.21 St 1.19s+ 
H-13 1.31 s+ I.21 st I.19 s+ 
H-14 1.03 s+ 0.96 st 0.8s St 
H-15 I.75 brst 1.10st 1.09st 
M&O 2.01 st 

Figures in parentheses are coupling constants m Hz. 
‘Disappeprcd after equilibration with D,O. 
t Intensity three protons. 

Tabk 2. “C NMR spectral data of suquita- 
penaland 

c No. 1 2 

I 149.3 (d) 40.0 (I) 
2 112.3 ir) 22.2 (I) 
3 110.7 (I) 29.6 (I) 
4 146s Is) 70.3t Is) 
5 53.5 id) 52.9 Id) 
6 29.2 if) 35.1 (r) 
7 51.5 (61 516 id) 
8 67.0 id) 70.6 (d) 
9 40.7 (I) 43.0 if) 

IO 48.4 (5) 50.1 is) 
II 73.0 (5) 70.1 (s)t 
I2 24.75 (9) 2l.5 i9)t 
I3 2x.4 (9) 27.9 iq) 
14 17.5 iqt 18.6 
I5 24.5 (9) 21.0 @I 
McCO 169.6 is) 
CH,_CO 19.5 (9) 

--- 

*Run on a 50 MHz instrument in DMSO-d, 
wtth TMS as internal standard. Signais were 
assigned by means of off-resonanct dccoupkd 
spectra by using previously reported model 
compounds. 

t Might he mterchangeabk. 

shift [25]. Thechemical shift quivalcnce of H-12 and H- 
13. as well as the lack of bands for associated aatoxyl 
groups in the IR spectrum. ruled out, at first, the 
placement of the ester moiety on C-6 [22,25]. As in I. the 
position and stereochemistry of the acetoxyl group on C-8 
were deduced from the coupling pattern of the signal at 
6 5.03. Structure 2 was also in accord with the “C NMR 
spectrum (Table 2). 

Cryptomcridiol (3) showed similar physical and spect- 
ral characteristics to those reported prevrously (251. 

Chvsin showed similar UV and 1R spectra to those prc- 
viously published. Furthermore, the physical constants. 
as well as the spectral properties of the diaatate and 
the monomcthyl ether, were identical to thosedescribed in 
the literature [2528]. The Aavanones pinostrobin and 
pinocembrin were identified by comparison of their 
spectral characteristics and physical data with those 
reported [29-,321; additional evidctta was provided by 
chemical correlation, smtx methylation of pinocembrin 
with ethereal diazomcthanc afforded pinostrobin. 

Although fiavonols have previously been detected in 
several Chonopodium species, this is the first time that 
Aavones and flavanones have ban described. Whereas 
Chpnopodiwn Aavonols are all oxygenated in the B-ring 
[M-143, these fk+vones and flavanona lack oxygenated 
substituents in this ring. By contrast, sesquitcrpenes I and 
2 art both substituted at C-8, while the related spectes 
C. borrys has many sesquiterpencs bearing substttuents at 
C-6 or C-3 (21,231. 

EXPERI.WEVAt 

PIant mareriol. ClrPnopdrum yraceoicns Wilid. was abtaincd 
from El Merado de Sonora, Mcxtco. D.F. Reference spa-tmcns 
have been deposited at the National Herbarium (voucher No. 
GDL- I ISilk 

Exfrorrion and prrlminar~ frocfioaarion. The dnui and shrai- 
dcd aerial pslts of the plant (3 I kg) were maccratal ( x 3) for 3- 
day periods with CHCi, at room temp. The combined CHCI, 
extracts were pookd and cvaporatal under reduced pressure to 
afford a brownish residue f 103.5 g), which was then subjected to 
CC over silica gel (3 kg) using hcxanc. hcxnac_CHCi, in different 
proportions, CHCl,. CHClJ-Mc~CO in dlffcrent proportions, 
and Me*CO as &ants. 500 ml fractions bcmg coikctcd. 

Iso/arron ojpinosrrobm. From fractions 121-146 elutcd with 
hcaantCHCi, (I : I), a crystalline pow&r was separated and 
recrystaliizd from Et,0 to yield 3 g (O.i%_ of dry wt), mp = 100 
iht. (29-30) mp 99 loo’). 

isolation of ~rigmusrerof, sr1gmesr-22-cn-3sl and gcranrl 
acerare. Fractions l47- 214 (6. I g) from the ortOnal column were 
rcchromatograpbed on silica gel (IO0 g), starttng the clution with 
hcxancand then with hcxane EtOAc (9. I). Fractions 24-29gave 
IOU mg (0.003”, of dry wt) of sttgmastcrol mp 169 . whrh was 
charactertzcd by comparison with an authcntr sampk. Fractions 
3 1 39 yreidui 75 mg (0.0025 :,, of dry WI) of stlgmast.22+t-3-ol. 
tdcntical in all respects with an authentic sampk. Ftnaiiy from 
fracllonsPO_100 300 mg (0.01 y. ofdry wt)ofgcranyl acetate was 
obtamed BS a colourlcss 011. which was denttcai to a standard 
sampk. 

fsol4tbn of pimxembruc. From fractions 310-312 i5.45g) 
500 mg of a greenish powder, mp 90 prcsrpitltai; 200 mg of this 
powder was dissolved in McOH and treated with an exczss of 
CHzNI in Et,0 at room temp. The mixture uas kft overmght 
and then evaporated The crystalhne raldual matcrroi. re- 
cr~stalluxd OIW from Et,O. aiTordcd 63 mg pmostrobin. 

The rcmaming part of the fraction (4.75 g) was further 
rachromatographcd on scim gel (Meg) using htutnt CHCIJ 
(I: I), CHCI, and CHCI J wjth mcrcasing amounts of EtOAc as 
the mobik phase. Fractions 47 ‘59 eiutal wwlth CHCI,-EtOAc 
(19: 1) were acrtylatai wtth A@ pyrrdmc (1: I) at room temp. 
After work-up of the rcacuon mlxturc. 500 mg pinoccmbrin 
d~acctate. mp 105, was obtamcd. The total yckl of pinoccmbrm 
was 0.52s g (0.0175”, of dry WI). 

/solarton o/ ch~zul. From fractions 313-315 ieiutad with 
CHCiJ Mc,fO. 9: Ii of the mitial column crystaiiixed 1.5 g 
(O.OS:, of dry WI) of chrysm, mp 27$2ii@. (ht. (26 2gJ mp 
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289 290’ ); dmcttatc, mp 198- (lit. [26-281 mp 198 MI ); mono- 

methyl ether. mp I77 179’ (lit. [28] mp 177-180”). 

Isoolo110n oj ( + )-b-hydrox)u/rmo/ (I). Fractions 316350. 

clu~cd wlrh CHCI,-Mc~CO (9: I) from the mIttal column, were 

fihercd over actlvarcd charcoal and tons11 (I : I. Imp). ‘The 

filtered soln was conccntratal IO afford a r&due (4.34 g), whrh 

was then reFhromatographcd on silica gsl (I 50 gb Elution was 

started with hcxane- EtOAc (9: I) and rhcn continued with 

Increasing amounts of EtOAc. Fractions 4>YY (2 g) elutcd with 

hexanc EtOAc (4: I) were further chromatographcd on silm gel 

(KOg) Impregnated with AgNO, (IO”<) usmg CHCI, EIOAC 

( 19: I) as cluant. Fractions 48-64 alTordcd I40 mg 1 (0.0036 o/o of 

dry WI), mp = I IO’. after filtration over activated charcoal, and 

rccrystalluauon from Er,O. (Cak. for C,,H,,O1: C. 75.68; H. 

I I.1 Found: C. 75.40. H. lO.9”,.) [alo +O.Ol’ (c 0.78. MeOH); 

UV .iE” nm (108~): 202 (1.7); CIMS m: @cl. in!.): 239 [M 

+1]‘(4.4).221(15).203(100~147(60).109(32).107(30)1EIMS 

m~.-(rcl.~n~.):223(5).220(S).M5(14).~2(15).162(10).1J7(15~ 

107(50).79(58.2). 59(100).43(92).41 (89);IR v‘~“cm-‘:3605. 

3450.3084.2973.1639.1377.1168.1048,898. ‘H NMR (80 MHz. 

CDCI,): see ‘Tabk I. 

Idolron oj ( t ~Llt-~trox~ccr~pfumcrrdlol (1) and ( - )-cryppro- 
merrdtol (3). Fracrlons 374-405 (5.51 g), clu~cd with 

CHCI, Mc#XJ (9. I) of the mlual column. were rachromato- 

graphed on wlica gel (MO 8). Elutlon was done with CHCl, and 

mcrcastng quantltlcs of EtOAc. From fractions I34 I53 I IO mg 

(O.O036”.ofdry wt)ofZmp70’. ~asobmmai;[a]~ +O.lO”(c 2, 

CHCI,); UV I=” nm (loge): 203 (1.78); CIMS m/: (rcl. in1.k 

299 [%I + I] ’ (5). 281 (100). 263 (IO), 221 (48.9); EIMS m;: (rcl. 

mr.): Y5.3 (12). 59.2 (40). 43 (100). 41.2 (IS); IRvz”cm ‘I: 

3691.9. 3567. 3006. 2934, 1731, 1602. 1387, 1166.910; ‘H NMR 

(80 MHz, CDCI,k see Tabk I. Fmally, fractions 154-169 clutcd 

with the same solvent polarity aliordcd 90 mg 3 (0.003 O; of dry 

WI). mp I30 (lit [ZSJ mp I34.>135.5’). 

Jsulorton oj 3/l-sirosrtr~l glucoride. Fractions 4 14-4 I8 (2.84 g) 

clu~cd with CHCl,-McjCO (I: I) of the tnirlal column were 

rcchromatographed on SIIKX gel (IZOg). Elusion was aozomp 

hshal with EIOAC with mcrcasmgamountsof Mc,CO. Fractions 

2 l-35 alTordcd a crysrallmc powder. which afta raqstallizatlon 

from El,0 ytckkd I IO mg 3/l-sitosrcryl glucosldc (0.0036”. of 

dry wt). whtch was Idcnttcal IO a reference sample. 
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