
Trrruhrdron. Vol 23. pp. 4265 to 4269. Pcqmon Press Ltd. 1067. Prmkd I” tirum1 Bnlv~n 

STEVIN, A NEW PSEUDOGUAIANOLIDE ISOLATED 
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(Recuirud in USA 13 Junuury I961 ; ucwp~d,~or puhlicurion 28 Murch 1967) 

Abstract-Stevin a constituent of S!uvio rhomhifoliu H.B.K. has been shown to be a new oseudoguai- 

anolide with structure la. 

IN PREVIOUS paperP we have reported the structures of the pseudoguaianolides 
peruvin (II). peruvinin (III) and cumanin (IV) isolated from Ambrosiu peruuiuno 
Willd and A. cumanensis H.B.K. (tribe Heliantheae). They are characterized by a 
lactone groupmg oriented at C-8 in contrast to the pseudoguaianolides found in 
other Ambrosia species which possess a lactone group closed at C-6.5 

We now describe the structure determination of a new pseudoguaianolide with 
its lactone grouping oriented at C-8 which we have named strain. It was isolated 
from a collection of Steuiu rhonzbijbliu H.B.K. (Eupatorieae). 

la. R=H 

b. R=Ac 

Stevin (Ia) m.p. 184-186”. [a]o +161”, analyzed for Cl,H2.,05. It contains a 
secondary OH group (IR band at 3600 cm- ‘) which affords an acetate and was 
oxldtzed to a ketone. 

Stevin (Ia) exhibits UV (A max 212 mp; E, 10,080) and IR spectra (bands at 1750 
and I652 cm-‘) typical of an a&unsaturated y-Iactone. The other two oxygen 
atoms of the empirical formula (la) are involved in an acetoxy group as shown by 
an IR band at 1730 cm-’ and corroborated by its NMR spectrum.6 It shows in the 
Me region a singlet at 2.03 corresponding to an acetyl group. A singlet at 0.96 and 
a doublet (J = 6 c/s) at 1.07 indicates the presence of a tertiary and-a secondary 

’ Contribution No. 243 from the lnstituto de Quimica de la Universidad National Autbnoma de MCxico. 

’ P. Joseph-Nathan and J. Romo. Terruhedron 22. 301 (1966). 
’ J. Romo. P. Joseph-Nathan and G. Siade. Terruhedrun 22. 1499 (1966). 
’ J. Romo. A. Romo de Vivar. P. Joseph-Nathan and C. Alvarez Terruhedron 22. (1966). 

’ W. Herr H. Watanabe. M. Miyasaki and Y. Kishida J. Am. Chem. SC. 84.2601 (1962); W. Herz and 

G. Hiigenauer. J. Org. Chcm. 26. 5011 (1961); M. Suchg. V. Herout and F. %rm. Co/l. Czech. Chem. 
Comm. 28. 2257 (1963); T. J. Mabry. W. Renold. H. E. Miller and H. B. Kagan. J. Ory. Chem. 31. 681 

(1966) and Refs cited therein. 

’ The NMR spectra were determined by Mr. Eduardo Dial on a Varian A-60 spectrometer in CDCI, 

soln. using TMS as an internal reference. All chemical shifts are reported in ppm as 6 values (c/s 60). 
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Me group. The exocyclic methylene protons showed a pair of low held doublets 
(J = 2 c/s) at 6.26 and 5.62. A complex signal at 5.17 was assigned to the hydrogen 
on the carbon bearing the acetoxy group, therefore this function is attached to a 
secondary carbon atom. A triplet (J = 9 c/s) centered at 3.95 attributed to the 
proton on the carbon carrying the OH group is shifted downfiefd on acetylation. 
An allylic proton is responsible for a broad signal at 3.17. A signal at 2.50 ascribed 
to the OH group is not observed after equilibration with deuterium oxide. The 
chemical shift and the multiplicity of a signal centered at 4.70 which in the NMR 
spectrum of dehydrostevin (VI) (obtained by chromium trioxide oxidation of an 
acetone solution of Ia is clearly observed at 4.67 as a pair of lateral doublets and a 
central triplet with smaller doubling’ indicates a lactone oriented to C-8. The NMR 
spectrum of VI also exhibits the following signals: Two methylene low field doublets 
at 6.28 and 5.67, a triplet with smaller doubling at 5.29 (hydrogen on the carbon 
bearing the acetoxy grouping). a singlet at 207 (acetyl group) and a doublet at 1.12 
partially superimposed with a singlet at la6 (secondary and tertiary Me groups). 

Catalytic hydrogenation of stevin (la) yielded a dihydroderivative (Va) which 
does not show high absorption at 212 mu in the UV spectrum. The methylene low 
field doublets observed in the NMR spectrum of Ia are not present in the spectrum 

IV V a,R=H 

b, R=Ac 

VI 

of Va. A new doublet at 1.14 assigned to the ll-Me group is superimposed on the 
other Me signals. 

The relative position of the acetoxy and OH groups in the 5-membered ring of 
stevin as shown in formula Ia was elucidated in the following way: The IR spectrum 
of dehydrostevin (VI) exhibits a strong carbonyl band at 1750 cm-’ corresponding 
to a cyclopentanone. a y-lactone and an acetyl group, which in dehydrodihydrostevin 
(VIIb) appears at 1745 cm-t with a shoulder at 1767 cm-‘. Mild treatment of an 
ethanolic solution of dehydrodihydrostevin (VIlb) with hydrochloric acid gave the 

VII a,R=H 

b. R=Ac 

VIII IX 

’ W. Herr W. A. Rohde. K. Rabindran. P. Jayaraman and N. Viswanathan. J. Am. Chem Sot. 84.3857 

( 1962). 
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EXPERIMENTAL” 

I.so/utior~ o/ .\rcrin (la). Stericc rhmhjloliu H.B.K. was collected in November (1965). in the vicinity of 

Cuaulla (Estado de Morelosl.‘s The aereal part of the plan1 (4 kg) was extracted twice with EIOH (8 I.) 

for I2 hr. The extract was liltered. concentrated to a small volume (2 I.) and treated with a soln of lead 

acetate (40~) in water (2 I.). The mixture was left overnighl. liltered. diluted with water (3 I.) and extracted 

twice with CHCI,. The extract was evaporaled to dryness. the residue was dissolved in benzene and 

chromatographed on alumina (800 g). The more polar fractions eluted with benzene crystallized. They were 

combined and recrystallized horn acetone--ether yielding 3.750 g of la. m p, I84 I86 . [z]~ + I61 . i max: 

212mu: (c. 10080); IR bands at 36OBctn-’ (OH group). at l7SOcm-’ (y-lactone). at 173Ocm-’ (acetyl 

groupland at 1652cm‘. (weak. C=Cdouble bond). (Found: 66.23: H. 7.73 :O. 2609 Calc. for C,_H>,O,: 

C. 66.2 I : H. 7.84 : 0. 25.95 “,,.) 

Srcrin aceture (lb). Acetylation of la with Ac,O-pyrtdine amorded lb. m.p. I I6 : [z]~ + 106% : i max. 

?I2 mu: (E. 8500): IR bands a1 1770cm-’ (y-laclone). at 174Ocm-’ (acetyl groups). at 166Ocm-’ (weak. 

C=Cdouble bondl(Found: C. 65.35; H. 7.45:0.27,50. Calc. lore H 0 : C. 65.12: H. 7.48:O. 274O”,,.) 19 26 h 
Deh~drosterin (VI). A soln ol la (200 mg) m acetone (IS ml) was oxidized with 8N CrO, (0.5 ml) at S 

until the persistence of an orange colour. Aher 5 min the soln was dilu1cd with water and extracted with 

AcOEt. The organic layer was washed with water. NaHCO,aq and evaporated to dryness. Crystallizauon 

of the residue from ether -hexane yielded small needles (160 mg). m.p. 103. IO7 Further crystallizations 

from ether-hexane raised the mp. 10 II2 : i max 2IZmu: (r, 10403): IR bands at 17SOcm-’ (strong. 

y-lactone. cyclopentanone and acetyl groupl at 166Ocm -’ (C=C douhle bond). (Found: C. 6676: H. 

7.299: 0. 2629. Calc. (or C,-Hz20s: C. 6665: H. 7.24: 0. 261 I “,,.I 

Dih~drosferb (Va). A soln of la (400 mg) in AcOEt (60 ml) was hydrogenated with S”,, Pd-C (70 mgl 

until the uptake of H1 ceased. The soln was filtered. evaporated to dryness and the solid restdue was 

crystallized horn acetone hexane. This yielded 310 mg of Va m.p. I48 ISO Further crystallizations 

from acetone-ether ratsed the m.p. to l6l- 162 . [z]” + 100.6 : IR bands at 3620 cm-’ (OH group). a 

broad band with two peaks at I765 and at 1740 cm-’ (y-lactone and acetyl group). (Found: C. 65.99: 

H. 8.30: 0. 25.73 Calc. for C,,H2,0,: C. 65.78: H. 844: 0. 25.78”,,.) 

Dih~drosrcritt uceturc (Vb). Acetylation or Va with Ac,O pyrtdine (or I hr on the steam bath yielded 

Vb. m.p. 157-158 [x]n +61.7 : IR bands at I775 cm-’ (y-lactonel at 1740 cm-’ (acetyl groups). (Found: 

C. 6452: H. 8Q8: 0. 2704 Calc. for C,QHlsO,: C. 64.75: H. 8.01 : 0. 27.24”,,1. 

Drh~drodillvdroste~i~ (Vllb). Oxidation of Va (310 mg) as described above for VI. burnished Vllb 

(I70 mg) (brilliant plates born acetone-hexane). m.p. I62 I63 : [z],, + 146.2 ; IR band a1 I745 cm-’ 

with a shoulder at 1767 cm- ’ (y-lactone carbonyl. acetyl group and cyclopentanone). (Found: C. 66.31; 

H. 7.70: 0. 25.74. Calc. for C,,Hz40s: C. 66.21: H. 7%: 0. 25.95”,,.) 

Desucer~ldekgdrcH~i/l~dr~sfe~in (Vlla). A mixture of Vllb (200 mg). EtOH (IS ml) and HCI (I ml) was 

heated under reflux (or 30 min. diluted then with water and extracted with AcOEt. The orgamc layer 

was washed wtth NaHCO,aq. dried and evaporated IO dryness. The residue crystallized horn acetone 

ether yielding plates (60 mg). m.p. 196 : [z]~ + 153.6 : IR bands at 3640 cm-’ (OH group) and at 1750 

cm _ ’ (strong y-lactone and cyclopenlanonel. (Found: C. 67.79: H. 8.35: 0. 24.17. Calc. for C,,Hz,O,: 

C. 6764: H. 8.33 : 0. 24.03 “,,.) 

Treumenr ofVllb with y-c&dine. A soln ol Vllb (Is0 mg) in y-collidine (6 ml) was heated under retlux 

for 4 hr. The cold soln was diluted with water and extracted with AcOEt. The organic layer was washed 

with dil HCI. water and evaporated to dryness. The residue crystallized from acetone- pentane. This yicldcd 

IX (70 mgl as brilliant plates. m p 167-168 : [a]n - 29.7; i. max: 22R m/r; (t 8060): IR bands at 1770 cm-’ 

(;-lactone). at 1710 and 1600 cm-’ (cyclopentenone). (Found: C. 72.34: H. 843: 0. 19.52 Calc. for 

C,sH2,0,: C. 72.55: H. 8.12: 0. 19,33”,,.) 

Hydrcqenurion ofthe Iuctone IX. A soln o(lX (SO mg) in AcOEt (15 ml) and containing S”,, Pd-C (30 mg) 

was hydrogenared. Crystallization from acetone-ether afforded 35 mg of X. m.p. 147-148 This product 

I2 The mps are uncorrected. the rotations were determined at 20 in CHCI, solution. The IR spectra were 

recorded in CHCI,. The UV spectra were determined in 95”,, EtOH. The microanalyses were performed 

by Dr. Franz Pascher. Bonn. Germanv. The chromatograms were carried out with alumina Alcoa F-20 

(washed with AcOEt). We are grateful to Syntex. !%A.. (or the determination of the rotations. 

tJ We are grateful IO Dr. Arturo Gomez Pompa orthe lnstituto de Biologia (U.N.A.M.) for the classilication 

of the plant. Voucher Number TR No. I. Herbarto National de la U.N.A.M. (MEXU). 
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showed no depression in mixed m.p. determination wtth XIII of the cumanin series and the IR spectra 

were identical (see ref. 3) 

i~die~~unr X1. The mother liquors remaining after the crystalhzation of Va (130 mg) were oxidized 

m acetone soln with 8N GO,. The gummy residue (90 mgl dissolved in acetone (IO ml) was treated with 

p-tohrensulfonic acid (90 mgl and heated under reflux for 20 min. The soln was diluted with water and 

extracted with AcOEt. The organic layer was washed with NaHCO,aq and evaporated to dryness The 

residue dissolved in A&H (7 ml) was treated with SeO, (100 mgl and heated on the steam bath for 20 min. 

The soln was diluted with water and extracted with AcOEr. The extract was washed with water. 

NaHCO,aq. dried and evaporated. Chromatography on alumina (6 gl afforded 10 mg of XI (prisms 

from acetone hexane). m.p. 194 196 Identified by the standard methods with VI of the peruvin series.’ 

Treunnenr of’~~~~~~~~i~~~~r~sf~2.i~ VIIb with p-zu/u~~~su~un~~ uciJ. A soln of VIIb f 100 mg) m acetone 

t 10 ml) was treated with p-toluenesulfonic acid t IO0 mgl and heated under reflux for 30 min. The soln 

was diluted wtth water and extracted with AcOEt. The organic layer was washed with NaHCO,aq. 

dried and evaporated. The residue dissolved in hexane was chromaiographed on alumina (8 g). The 

crystalline fractions obtained in the less polar fractions were combined and recrystalhzed from ether-- 

pentane. This yielded VIII (60 mgk m.p. 113---l I4 . [z)~ +45.33 ; i max 205 mu; (E. 6763); IR band at 

1765 cm-’ (strong. y-lactone and cyclopentanonel. (Found: C, 7270: H. 8.22; 0. 19.49. Calc. for 

C,,H,,OJ: C. 7255; H. 8.12; 0. 19.33”,,.) 

The yield of this reaction was errattc. The best yield of VIII is reported. In another experiment a small 

amount of IX was obtained. 


