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Abs&act. --The structures of c~f~iflorin and d~ty~~~i~o~n, two new xsquitcrpcnc kctona 
from A&r&a conjirriporo DC., are shown to be XlIla and XWb, tcspectivcly. 

INTRODUCTION 

OUR analyses of more than fifty populations of Ambrosjupsifosruc~~uDDC. andselected 
popuiations of A. cmnunensis Kuntb for their sesquiterpene Iactones demonstrated 
that intraspecific variation can be an important aspect of the distribution of this class 
of secondary plant constituents. s-7 It was of interest to investigate the sesquiterpenc 
lactones in several ~pulations of A. ~o~~~ri~o~u DC., a species similar in dis~ibution 
to A. psilosrachya and considered to be closely related to A. psifostachya and A. 

cumunensis. Collections of A. conferfiporu DC. from two sites in South Texas yielded 
two new pseudoguaianolides, which we named confcrtiflorin and desacetylconferti- 
tlorin. This paper describes th~s~ucturedeterminations of these two new sesquiterpene 
lactones. 

Isolation und physical properties of contertjlorin and desacetylconJertQ7orin 

Plant material collected in October, 1965, near Kenedy and Kingsvilfe, Texas, 
afforded confertiflorin (I), C,,H,IO,, m.p. 144-145”. [a], +23” in about 1.2% yield 
and desacctylconfertiflorin (II), GHWO,, m.p. 202-204’. [a], + 17*3*, in O-25 % yield. 
The UV (LX 208 nm, E 9,470; 300 nm, E about 35) and IR (1760, 1730, 1660 and a 
broad, intense signal at 1250 cm-‘) spectral data for the major constituent, conferti- 
florin indicated the presence of an x,,!?‘-unsaturated y-lactone, a 5-ring keto group, 
and an acetate function. The spectral findings for desacetylconfertiflorin (UV: 
&,,.X 209 nm, E 10,890; 295 nm, E 35; IR: 3450, 1740 and 1645 cm-l) suggested that 
it differed functionally from confcrtifforin by the presence of a OH group and the 
absence of the acetate moiety. 

The NMR spectrum of confertiflorin exhibited signals indicating the presence of 
one tertiary and one secondary Me group (i*lOe, singlet and l-20, doublet, J = 7 c/s) 
and an AC group (2-08, singlet). In addition, the spectrum displayed three downfield 

1 Supported by a research grant (F-130) from the Robert A. Welch Foundation. 
’ Robert A. Welch postdoctoral fellow. 1965-1966. 
l T. J. Mabry, H. E. Miikr. H. 3. Kagan and W. Rcnold. TcrrukdrDn Z&1139 (196). 
l H. Ft. Kagan, H. E. Milkr, W. Rcnoki, M. V. Lakshmikantham, L. R. Tether, W. Ha-z and T. J. 

Mabry. 1.0~. Ckm. 31.1629 (1966). 
6 T. J. Mabry, W. Rcnold, H. E. Milkr and H. B. Kagan. 1. 0~. Chem. 31,681 (lwa). 
* T. J. Mabry, H. B. Kagan and H. E. Milk?, Tcmkdron 22, 1943 (1%6). 
* H. )I. Milkr and T. J. Mabry, In preparation. 
l All chemical shift vales are reported in ppm (6-scak). 
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doublets typical for protons associated with the a,@‘-unsaturated y-iactone in sesqui- 
terpene lactones from other Ambrosiu species. a-’ a doublet for the C-6 lactonic proton 
at 467, J = 8 c/s and a pair of doublets for two C-l 1 methyiene protons at 566, 
J - 3 c/s and 6.32, J - 3 c/s. A one-proton multiplet appeared at 5.40, a chemical 
shift typical for a proton attached to a carbon atom bearing an AC group. The NMR 
spectrum of desacetylconfertiflorin (Table 1) was similar to the spectrum observed 

TAELF_ I*. NMR SIGNALS of CONFERTWORIN ABD DERIVATYVES 

H. H, H. c, ,Me &-MC G AX C,,-Me Acetate 
- ___-. __.-.. - __ _-_ -. --. 

I 4+67d(8) 3+4c 54&z 1.10 1 Gxi(7.5) 2.08 

II 4634(8+5) 3,32 4.18c I*3 1.16d(7) 

III 46W(35) 2.95~ 47% 1.13 1+22d(7) 

IV 6174(3.5) 3.1% 4*75c 161 
V 4.7od(9) 321c 5.26c 1.10 
VI 4*7&l(2) 603d(7) 0.83 
VII 4.1 Id(M) 468c 1.12 
VIII 463d(S,S) 4239 I .O? 
IX S.OM(2) 518dd(7;1) 0.75 
XI 4.67br 0.84 
XIV 4554(9) 4+17c l-07 
xv 4*57d(9) 534c 1.10 
XVI 45Sd(8*5) 52oc 1.11 
XVII 4+49d(8) 5S!c(2H)’ 1.06 

1+23d(7) 
1.24d(7) 
1 eOSd(7) 
1,22d(7) 
1 *17d(7-5) 
I.OW(6.5) 
l.O3d(7) 
1.164(7) 
1.19d(V 
1.2Od(7) 
1+16d(8.5) 

S&d(3) 
6.32d(3) 
5.98d(2.5) 
634d(3.0) 
5.72d(3.0) 
644d(35) 
5.77d(3@ 
6.34d(3.5) 2.03 

1*24d(7) 2+M 
1.93d(2) 2.11 
1*18d(7) 
1 +d(7) 
l.SW(2) 
l+Md(l) 
1.36d(7) 
1*3od(7)* 267 
1.38d(7) 3.ocr 
1+29d(9.5)’ 

l Spectra were determined in CHCl* or CDCI, on a Varian A-60 spectrometer. Values arc given 
in ppm relative to tetramcthylsilanc as an internal standard. Numbers in parentheses denote coupling 
constants in c/s. Singkts arc unmarked, multipkts are de&bad as follows: d ~1 doubkt, t - triplet. 
c _ complex signal whose anter is given, br - broad. 

* C-8 and C-9 proton. 
c C-4 proton. 
‘ The assignments for the C-10 and C-l 1 methy groups in this compound may bc revatscd. 
* Mcsylate methyl. 

for co~erti~orin except that the 5.40 multiplet was not present and a new muitipiet 
appeared at 4.18, The latter signal was ascribed to a proton on a carbon atom bearing 
a OH group. A multiplet at 3-32, which was assigned to the vinylogous proton at 
C-7, was resolved by a 100 mc NMR spectrum. o The splitting of the multiplet was 
consistent with coupling to the C-6 lactonic proton, two C-11 mcthylene protons, 
and only one C-8 proton. 

inrerco~~er~~o~ of eonfertt~orin and desace fy~~on~ert~~ori~ 
and formation of allo compound.r 

Desacetyiconferti~orin was converted quantitatively to confertifforin with acetic 
anhydride-pyridine. Further support for the close relationship between confertiflorin 
and desacetylconfertifforin and the prcscncc of a C-8 oxygen function in both com- 
pounds was provided by the hydrolysis of confertiflorin. When confertiflorin was 

l WC thank Dr. H. R. Kagan, Laboratoirc de Chimie Organiquc dcs Hormona. College de France. 
Paris, for this data. 
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treated with aqueous potassium carbonate or sodium hydroxide, dcsacetylconferti- 
florin and a new isomeric substance, Cr*H,O,, m.p. 172-173”. were obtained. The 
NMR spectrum of the new substance (Table 1) was consistent with structure iii, 
allodesacetylconfertiflorin. 

The spectroscopic findings combined with the interconversion of I and ii under 
mild conditions suggested partial formula A for confertiflorin (R = AC) and for 
desacetylconfert iflorin (R = H).rO 

3 OR 

A 

Confirmation of the presence of an oxygen function at C-8 in I and ii was provided 
by the following reactions. Hydrogenation of confertiflorin (Scheme I) with Pd-C as 
catalyst gave a I : 1 mixture l1 of dihydroconfertiflorin (V), C,,H,O,, m.p. 146-147”. 
and isoconfertiflorin (Vi), C,,H,O,, m.p- 188-189”. The two compounds were 
readily separated by fractional crystallization from methanol. Hydrolysis of V with 
hydrochloric acid in dioxan, aqueous sodium hydroxide or sodium methoxide in 
methanol yielded quantitatively allodihydrodesacetylconfertitlorin (Vii), C,HssO,, 
m.p. 202”, IR bands at 3400 (hydro~n-Andy OH group), 1750 (y-lactone), and 
1720 cm-’ (hydrogen-bonded 5-ring keto group). The NMR spectrum of VII was 
wholly in accord with the allo structure: the C-6 proton appeared as a doublet at 
4-l 1 (J = 5-S c/s) and the C-8 lactonic proton occurred as a multiplet at 468. 

Proof of structures and absolute eon~~utio~ at aft centers 
except C-7 and C-8 for I and ii 

The above findings were consistent with structures I and ii for confertiflorin and 
desacctylconfertiflorin, respectively. Final proof of most of the structural features 
shown in I and ii and the stereochemistry at C-l, -5, -6 and -10 were provided by the 
conversion of the desacetylconfertiflorin to isodamsin (Xi), Scheme 2. Hydrogenation 
of the mcsylate material was identical with authentic isodamsin” by m.p., mixed m.p., 
NMR, IR, UV, and mass spectra and ORD curves down to 210 nm.** The remarkable 
direct conversion of the mesylatc X to a hydrocarbon by hydrogenation over Pd-C 

I* Dcsacetykonfertiflorin apparently was not an artifact of the isolation and work-up proczduru 
sinoz both I and 11 were detected when the plant material was extracted with cold rca~t-grade 
chloroform and the cxtrac~ was examined dirccfly by silica gel TLC. 

*i The formation of mixtures of dihydro- and &o-compounds during hydrogenation with W-C 
commonly occurs wnh scsquitcrpcnes containing I, B’-unsaturated y-lactonc groups. See Refs. 
3.4.5. and 6 for several cxamplcs. 

I* For a discussion of the stereochemical fcatura shown in structures XI for isodamsin and XII for 
damsin. see Rcf 4. 

** We thank Dr. D. J. Cox and Mr. Stanky Cernosck. Dept. of Chemistry, University of Texas, for 
assistance in obtaining the ORD data. 
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was probably preceded by the isomerization of the exocyclic double bond, which is 
known to be a fast migration under these conditions. Thus the compound actually 
hydrogenated was almost certainly the allylic mesylate. 

lC”lll I 

n 

VI v VY 

Conjgurufionr ar C-7 and C-8 in I and II 

The only remaining questions regarding the structures of confertiftorin and 
desacetylconfertiflorin concerned the stereochemistry at C-7 and C-8. The beta 
configuration at C-7 in I and II is favored on biogenetic grounds since all Ambrosia 

SCMIYC 2 
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species l4 thus far investigated are known to elaborate only sesquiterpene lactones in 
which the lactoncs have a C-7 beta attachment. Some support for this stereochemistry 
at C-7 in I and II was provided by NMR. In the NMR spectra of other sesquiterpene 
lactones from Ambrosia species, s-’ all of which have a ,9,/l cis attachment of the lactone 
ring, the C-6 and C-7 protons show a spin-spin interaction of about 9 c/s, which is the 
coupling constant observed for the interaction of the C-6 and C-7 protons in both 
I and II. 

The stereochemistry at C-8 in II (and therefore in I) was established by the Horeau 
technique’” which involves the stereoselective reaction of raccmic a-phenylbutyric 
anhydride with secondary OH groups attached to asymmetric carbon atoms. We 
previously applied the method to sesquiterpene lactones containing secondary OH 
groups.s When racemic z-phenylbutyric anhydride was reacted with desacetylconferti- 
florin, ( -)-a-phenylbutyric acid was isolated from the reaction solution; the optical 
yield* was about 15 / ‘,,.l” The recovery of a leoororarorv acid from the reaction 
indicates that the C-8 hydroxyl group in II has the alpha configuration.s.15 

Based on all the evidence presented above, we propose structure XIIIa for 
confertiflorin and XIIIb for desacetylconfertiflorin. 

0 

xIIIqR=Ac 
b.R=H 

Conversion of dihydroconferlipotin lo imdbnsin 

In the course of the structure determinations of I and II, dihydroconfertiflorin (V) 
was also converted to isodamsin. One reaction in the sequence (Scheme 3) requires 
comment. The hydrogenation of desacetylconfertiflorin yielded two compounds, 
dihydrodesacetylconfertitlorin (VIII) and isodesacetylconfertitlorin (IX). It was 
expected that these same two compounds, VIII and IX, would be obtained on the 
hydrolysis, respectively, of dihydroconfertifluorin (V) and isoconfertiflorin (VI). 
In fact, the hydrolysis of isoconfertiflorin did yield the expected product, IX. In 
contrast, the hydrolysis of dihydroconfertiflorin (V) with a solution of potassium 
carbonate in water-methanol (1:3) did not yield the expected dihydrodesacetyl- 
confertiflorin (VIII) but instead gave quantitatively a different alcohol, XIV, G,H,O,, 

I* For a recent review of the sequitcrpax lactona in Ambrosia species see W. Herr in Rear A~+UCS 
in Phymchemisrry (Edited by T. J. Mabty, R. E. Ralston and V. C. Runcckks). AppktoaCcntury- 
Crofts, New York (1967). 

I8 A. Horcau, Tetrahedron Ltrrrrs No. IS, SO6 (1961). 
I@ The details of this experiment will be dixusscd in a kta communicaticm (in collaboration wilh 

Dn. H. B. Kqan and A. Horau). 
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m.p. 21 l-212”. IR bands at 3460 (hydroxyl) and 1745 cm-i (cyclopentanone and 
y-lactone), Scheme 3. On aoetylation the new alcohol (XIV) was not converted back 
to V, but gave instead a new acetate, XV, which could be hydrolyzed back to XIV. 

In view of the observation by Herz er al. I’ that sesquiterpene lactones can give 
rearranged products when treated with potassium carbonate in aqueous methanol, 
it was of interest to determine what transformations had occurred in the formation 
of the new alcohol XIV. It was possible to eliminate the possibility of changes in V 
at all carbon atoms except at C-7, -8 and -I 1 by the following reactions. When XVI, 
the mesylate of the new alcohol XIV, was refluxed with 2,6_lutidine for 20 hr. two 

compounds were formed in about a 3: 1 ratio. The minor constituent was shown to 
be identical in all respects with authentic isodamsin (XI). The second product 
C,H,Os, m.p. 157-158”. was assigned structure XVII. The NMR spectrum of the 
latter compound exhibited a multiplet centered at 5.52 for the two vinylic protons at 
C-8 and C-9. The conversion of XIV to isodamsin demonstrated that the stereochemical 
centers in XIV were identical to those in V with possible exceptions at C-7, -8 and -I 1. 
That the stereochemistry at C-7 was not altered during the treatment of V with 
potassium carbonate in aqueous methanol was confirmed when the hydrolysis of V 
was carried out with potassium carbonate in DsO--CHIOD. The NMR spectrum 
of the product from this latter experiment still exhibited a doublet (J .--’ 9 c/s) at 
4.59 for the C-6 lactonic proton, hence a deutcrium atom could not be present at 
C-7 thus excluding the possibility of inversion at C-7. Furthermore, it was evident 
that the C-l 1 proton had exchanged with dcuterium since the C-l 1 methyl group 
appeared as a singlet at l-36. In contrast, the C-l I methyl group in XIV gave rise to a 
doublet (J = 7 c/s), which was, however, centered at exactly the same chemical shift, 
1.36. Since exchange had taken place at C-l I, inversion could also have occurred. 

We considered the possibility that instead of hydrolysis, an Ss2 displacement of 
the C-8 acetyl function could have occurred during the treatment of V with potassium 
carbonate in aqueous methanol. However this reaction was excluded when it was 

I’ W. Herr. M. V. Lakshmikantham and R. N. Mirrington. Terrahrdron 22, 1709 (1966). 
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observed that dihydrodesacetylconfertiflorin (VIII) could be transformed into XIV 
on treatment with potassium carbonate in aqueous methanol (Scheme 2). 

Therefore it was possible to conclude that the alcohol XIV differed from dihydro- 
desacetylconfcrtiflorin (VIII) only in stereochemistry at C-l I. Thus the only questions 
remaining regarding the structures of both VIII and XIV concerned their stereo- 
chemistry at C-l I. The C-l I methyl groups in VIII and XIV are assigned beta and 
alpha orientations respectively, on the basis of the following arguments. Examination 
of Dreiding models for confertiflorin (XIIIa) suggested that hydrogenation of XIIIa 
would yield a product with a beta-oriented C-l I Me group (V. Scheme 3). Further- 
more, models of the two possible C-l I isomers of the alcohol derived by hydrolysis 
of V (Scheme 3) indicated that the isomer with alpha C-l I Me group would be preferred 
sterically. Therefore, under isomerization conditions, the product should be the 
sterically favored isomer, i.e., structure XIV. 

EXPERIMENTAL” 

lsolarion of confertiporin ad abacerylconfcrtiporin 

Colkctions of Ambrosiu con/rrripora DC. were made October 20, I%5 (voucher no. 241880)” 
and May. 1966 (voucher no. 250223) a1 Kcncdy.Texas. and October, l%S at Kingsvillc.Texas (voucher 
no. 241882). Each contained essentially the same dtiibution of sesquikrpcne lactonu. A typical 
isolation is described. 

Air-dried. ground plant material was extracted with chf and worked up in the usual manner.’ 
From 290 g of plant malcrial were obtained 6.0 g of a thick syrup. NMR analysis indicated the 
prcscna of two new sesquirerpenc lactoncs in a 4: I ratio. When the sy~p was trituratcd with ether, 
3.1 g of the major consti~ucnt, which we named confcrtitlorin, crystallizd. Recrystallization of rhe 
crude mataial from McOH afforded pure I. m.p. 145’. [a]: +250” (M&H. c : 5-O); &.. 208 MI 
(c 9.470). shoulder about 300 nm (E 35); IR bands at 1760 (2. /?‘-unsaturated y-lactose). 1730 (cyclo- 
pentanone and acetate). and 1660 cm ,1 (double bond). [Found: C. 66.49; H, 7.16; 0. 26.36. Mol. 
wt. (mass spec.) 307 = 2. C,,H,O, requires: C. 66.65; H. 7.24; 0. 26.11 %. Mol. wt. 306.1 

The mother liquor from the syrup which yielded the confertiflorin was comntratcd lo a dark 
brown syrup (2.9 g). The syrup was chromatographcd over silica gel, using chf as the initial elutmg 
solvent. The first fractions gave a dark brown glass. Leter fractions yielded @45 g confcrtillorin. 
Elution with McOH afforded 021 g dcsacctylconfmiflorin. Recrystallization of the crude material 
from McOH gave colorlas nccdks of pure II; m.p. 202-204”. [a]: ~17.2” (MeOH. c = 2.75); 
R ,,,.= 209 nm (E 10.890). shoulder at 295 nm (c 35); IR bands at 3450 (OH). 1740. and 1695 cm-* 
(doubk bond). [Found: C. 68.14; H, 7.68; 0.24.42. Mol. wt. (mass spcc.) 264. C,,H-0, rcquircs: 
C. 68.15; H. 7.63; 0. 24.21 %. Mol. wt. 264.1 

When the plant material was exvactcd with cold rcagcnr-grade chf and the extract was examined 
by silica gel TLC (developing solvent: ether), confertiflorin (R, 0.49) and daacctykzonfeniflorin 
(R, 023) were both deraztcd. 

Hydrolysis of confertiporin fo &mcetylconfw/~jYorin (II) and all~es4cc~ylconf~rriporin (Ill) 

To a soln of 3.08 g K&O, in 6S ml H.0 was added 2GO g conkrtitlorin. The mixture was heated 
on a steam bath for 2.S hr. cookd and acidified with cone HCI. The solvent was extracted exhaust- 
ively with chf. The chf layer was dried with MgSO, and, ahcr filrcring. the solvent was evaporated. 
A sy~py yellow residue remainad, which consisted of a I : 1 mixture of II and III (by NMR analysis), 
Crystals wcrc obtained from a McOH soln of the sy~p; yield 043 g. Tk crystals wcrc shown to bc 
pure II by m.p.. mixed m.p., NMR and IR spat-a. The mother liquor afforded 0.185 g of III by 
chromatography over silica gel (eluring solvent. CHCI,). Recrystallization of the Q 185 g from McOH 
gave pure 111. m.p. 172,.173”. IR bands at 3460 (OH). 1750 (lactom). 1725 (cyclopcntanonc), and 

” M.p arc uncorrected. Analyses were determined by Dr. Alfred Bcmhardt. Max-Planck lnstitut 
frir Kohlcnforschung, Miilhcim. West Germany. 

” All voucher spccimcns arc deposited in the University of Texas Herbarium, Austin. 
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1655 cm-’ (doubk bond). [Found: C, 6844; H, 7.58; 0, 24.14. C&,0, rquires: C, 68.15; 
H. 7.63; 0, 24.21 x.1 

Acetyfation of III with Ac,O in pyridine atforded IV, m.p. 154-155”; IR bands at 1770 (factone), 
1745 (ketone and acetate), and 1665 an-’ (doubk bond, weak) [Found: C. 67.02; H, 7.17. C,,HnO, 
rquircs: C. 6665; H, 7.24x.1 

When confertitlorin was heated on a steam cone with a 5% NaOH solution for about 30 min the 
product consisted also of a 1: 1 mixture of II and Ill (by NMR analysis). 

Hydrogenation of confert@vin 

A soln of 1.32 g confcrtihorin in 10 ml McOH was hydrogcnatcd with vigorous stirring using 0.10 g 
5% PdC as catalyst. After 45 min at room temp. the reaction was stopped. The catalyst was filtered 
off and the solvent evaporated to give a color& syrup which soliditicd on trituration with ether. 
It could be shown by NMR that the material con&cd of a mixture of 2 compounds in approximately 
equal amounts. Careful recrystallization of the marerial from McOH yielded bulky large crystah 
(VI, m.p. 188-189’). On conantrating the mother liquor, nccdks were obtained (V, m.p. 146147’). 

lsoconfcrtiflorin (VI) displayed IR bands at 1750 (lactone). 1725 (acetate and cyclopcntanonc). 
and 1665 cm * (double bond). [Found: C, 66.62; H, 7.24; 0,26.13. C,,H,,O, requires: C, 66.65; 
H, 7.24; 0, 26.11 x.1 

Dihydroconfcrtiforin (Vf) displayed IR bands at 1760 (Lsctonc). and 1725 cm-r (acetate and 
cyclopcntanonc). [Found: C. 66.30; H, 7.77; 0, 2605. C,,H,,O, rquires: C. 66.21; H, 7.85; 
0,2594%.] 

Hya?oIyG of isoconjivtifirin (VI) with apeow K&O, 

Isoconfcrtiflorin (200 mg) was dissolved in 6.5 ml HI0 containing 210 mg K,CO,. The soln was 
rcfluxed for 1 hr., then acidifkd with cozy: HCI and extracted with CHICI,. Evaporation of the dried 
CT&Cl, layer gave 140 mg of colorkss crystals. Recrystallization from McOH yieldad pure IX, 
m.p. 198”. IR bands at 3550 (hydroxyl). 1750 (y-lactooe), 1735 (ketone) and 1670 an-t (doubk bond). 

Iiy&olysic of dihydroconfertiporin (V) 

(a) To a soln of 350 mg of K&O, in 1.0 ml H.0 and 3.0 ml McOH was added 250 mg of V. The 
mixture was rcfluxcd on a steam bath for 45 min. Most of the McOH WBS removed In cucno. The 
concentrate, which was light yellow, gave on acidification with cone HCI a colorkss soin. The soln 
was thoroughly extracted with chf. The colorkss syrup, which was obtained upon work-up of the 
chf layer, crystallized on trituration with ether. Recrystallization of the crude material from McOH 
yielded 170 mg of pure XIV. m.p. 211-212”. IR bands at 3460 (OH) and 1745 an-t (y-lactone and 
ketone). [Found: C, 67.52; H, 8.42. C,,H,,O, rquirm: C, 67.74; H, 8.33%.] 

(b) Compound IV (100 mg) was hydrolyzed in a soln of 75 mg K,CO, in 0.3 ml D.0 and 1.2 ml 
CH,OD using the same conditions and work-up proczdurcs described in (a) except that the soln was 
a&i&d by adding SOCll to the chilled reaction mixturc. The NMR spectrum of the alcohol (75 mg). 
m.p. 208-209’. obtained from the reaction, show-cd a doubkt (4.59, J =- 9) for the C-6 lactonic proton, 
a singkt (lQ7) for the C.-Me and a doublet (1.16, J - 7) for the &-Me. A singkt for the C,,-MC 
(1.36) indicated that the proton at C-l 1 had ban exchanged by dcutcrium. 

Acetylotion of XIV 

Treatment of XIV (59 mg) with AGO in pyridine afforded 48 mg pure XV, mp. 115-116”; IR 
bands at 1765 (y-tactone), 1725 (ketone and acetate) and 1245 an-’ (acetate). 

Hydrolysis of XV 

Treatment of XV (45 mg) with K&O, in MeOH-wata, using the ratio and conditions described 
above, gave 27 mg of crystals, which were identical with XIV by mixed m.p. and NMR analysis. 

AIkxShydrodesacetyIconfertt~rin (VII) 

(a) FydroIysk of dihydroconfertt@rin (V) with apow NaOH. A mixture of 135 mg of V and 3 ml 
5% NaOH was heated on a steam bath until soln was compkte. The cold reaction mixture was 
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acid&d with cone HCI whereupon 98 mg crystalline material precipitated. Rccr@lintion from 
MbOH gave pure VII, m.p. 202“. IR bands at 3400 (OH), 1750 (r_loctone), and 1720 at+ (ketone). 
(Found: C, 67.69; H, 8.25; 0,24.22. C,,H,O, requirea: C, 67.64; Ii, 8.33; 0,2493%.] 

(b) Hydro&sis of V wifh McONa fn A&OH. To a mathanolic soln of Md)Na (prrpuat from 
100 mg Na and 5 ml MeOH) were added 80 mg of V. The rexxion mixture was mfhrxbd for 3 hr. 
diluted with H,O and acid&d with cone HCI. A thorough extraction was made with C&C&. 
Work up of the extract in the usual manner afforded 51 mg of crystals, m.p. 202”, which were shown 
to be VII by m.p., mixed m.p. and NMR analysis. 

(c) Acid i?vdrolyfit of V. A soln of 62 g of V in 0+7 ml cone HCI and 5 ml dioxane was r&luxcd 
for 22 hr. The mixture on evaporation to drynca yielded @lS g of crystals, mp, 202”. which were 
identical with VII by m.p.. mixed m.p., NMR and IR analyses. 

DuacetykonkrtiJlorin (350 mg) was hydrogenated in 10 ml McOH for 19 hr with 50 mg 5% W-C 
as catalyst. After filtering oft the catalyst the soln was conocntratcd to a colorkss syrup. NMR 
analysis of the syrup indicated the pnxnce of two compounds in a I :4 ratio, whii were separated by 
chro~to~phy over silica gel, using ether as ~JIC eluting solvent. The less polar compound, m.p. 198”. 
was shown to bc JX by mixed m.p., and IR and NMR analysis. The mom polar substana, VIII. 
mp. 201-202“. was obtained in a low yield (27 mg). It displayed IR bands at 346O(OHl and 1745 cm-’ 
(ketone and ylactone). 

Whm IX and VIII were aoctylatcd with Ac,O in pyridine in the usual manner, VI and V were 
obtained qu~titati~ly, respectively. The latter two compounds were also obtained by the hydro- 
genation of 1. as already described. 

Trearmenr of d~~~r~e~cefylconrf~~rin (VIII) wirh K&O, in H,O-MeOH 

Compound VIII (IS mg) was rcfluxcd for 30 min in a soln of 13 mg of K,CO~ in 05 ml of a mixture 
of 1 part HtO and 4 parts McOH. The reaction mixture was acid&d with cone HCl and extracted 
cxhaustivcly with CH& The CH.CI, layer was dried with MgSO, and evaporated to yield 10.5 mg 
of a colorless syrup which crystallized on trituration with ether. TLC and NMR analyses of the crude 
crystafs indicated thcprcscnoc of 2 compounds. The two substances were separated by preparative TCL 
on sihoa gel, using ether as the developing solvent. The kss polar material (about 5 mg) was shown to 
be VII by NMR analysis. The more polar compound was rccrystallirai from McOH to yield 40 mg 
of crystals, m.p. 206208”. The material was identical with XIV by mined m.p.. JR and NMR analyses. 

Mesl&rrc of dtsacefylconfrf iporin ( X) 
Desacztylconfertiflorirt (100 mg) was dissolved in 1 ml of pyridine and the soht was cooled in an 

ice bath. Mcsyl chloride (O-2 ml) was added to the cold soln and the reaction mixture was kft in a 
refrigerator for 2 hr. The ppt that formed was filtcrcd and washed with cold MeOH; 101 qcolorlas 
mesylate X, m.p. 218-219’. IR bands at 1760 (y&tone), 1730 (ketone) and 1340 and 117Ocm i 
(mcsylatc). 

Comxrsion of mesytafe X 10 isodomrin (XI) 

Rccausc of the low solubility of the mcsylate X in all common solvents a durry of X (40 mg) in 
300 ml MC-OH was prepared. 
5% Pd-C as Catalyst. 

T?E slur was treated for 24 hr under hydrogenation conditions with 
Afta filtering off the catalyst. tbc solvent was evaporated to give a solid residue. 

AnctherurtractofthcreY’dueaffordad~S mgcolorkssnaxllcs,m.p. 16O”.IRbands at 1745(y_lacton& 
l73OOtctonc)and 167Ocm-‘(doobk bond). [Found: C. 7263; H. 8.13; 0, 19.56. Mol. wt. (mass 
spcc.) 248. C,,H,.O, requires: C. 72.55; H, 8.12; 0.19.33*/,. Mot. wt. 248.1 The n~crial showed 
no m.p. depression when mixed with authentic isodamsin pm~arcd by the hydrogenation of dam&.- 
The material from co&rtitlorin was also identical with the mate&J from damsin by JR and NMR 
analyses. Furthermore tJw two sampks of isodamsin displayed identical ORD curves down to 210 nm: 
(07 g in 100 ml) Izluo -‘34Q 1%~ t 790. [ah,, - 860. I&, -.750. [aJS,, -J4ux), [ahto 4 IOOOO 
(hst reading). 

to M. Suchy, V. Herout and F. Sorm. C=ccA. Chem. Comma. 28.2259 (1963) and F. Sorm. M. Suchy 
and V. Haout, Ibid. U, 1348 (1959). 
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A soln of XIV (@355 gl in 2 ml pyridinc was chilkd with an ice bath, mixed with 1.2 ml muyl 
chloride, and kept in the refrigerator for I5 hr. Tlx dark brown reaction mixture was mixed with 
crushed ice and finally extracted with CHICi, A crystalline product (O-145 gl was obtained on con- 
centration of the CH,Cl, soln. Recrystallization from chf affordad light brown rods, XVI. mp. 
202-203”. IR bands at 1755 (r-lactom). 1725 (ketone). 1340 and 117Ocm-’ (mcsylate). 

Synrhesir of Lwaknsin from mesyiarc XVI 

A soln of O-167 g of XVI in 2 ml of 2,blutidine was rcfluxcd for 19 hr under N, (about + of the 
starting material was recovered when a reaction soln which had been rctluxcd for only 8 hr was 
worked up). The soln was poured over crushed ice. acidified with cone HCI and cxtrxted with CH&l,. 
The CH&I, layer was dried and evaporated in rvxo to yield 150 mg of a light brown crystalline 
material. NMR analysis indicated that the crude material was a mixture of 2 sesquitcrpene Iactonu 
The compounds were scparatcd by preparative TLC on silica gel. using ether as eluent. The more 
polar material, 11.8 mg of colorless nadks, m.p. 160’, was shown to be identical with XI by m.p.. 
mixed m.p.. IR and NMR analyses. 

The less polar material was recrystallized from McOH to yield 20 mg of pure XVII, m.p. 157-158”. 
IR bands at 1760 (y-lactonc) and 1730 cm 1 (ketone). [Found: C. 72.61; H. 8.43; 0, 19.58. Mol. 
wt. (maas spcc.) 248. Ci,H,,O, requires: C, 72.55; H, 8.12; 0, 19.33%. Mol. wt. 248.) 

Dererminarion of Ihe con/igurorion aI C-8 in &sacerylco~er@orti (II) by Horeds nu~hod” 

Racemic a-phcnylbutyric anhydride (197.21 mg. 0.63 mmoks) and 115.2 mg (0437 mmola) of 
duacctykonfcrtiflorin were dissolved in 2.5 ml pyridinc and the mixture was allowed to stand over- 
night at room temp. The reaction mixture was worked up as previously described.’ The NMR of the 
EtOAc fraction (183.0 mg) indicated that the product was totally *ItcrifKd. The NaHCO, extract 
yielded 104.0 mg of a-phenylbutyric acid, [z]: 7.62’. For a 100% optical yield the recovered acid 
would have shown [a]: -50.5 . Therefore, the optical yield is 15%. (7.62150-5 x lC@), in 
kvorotatory acid. 

Aeknow/e&emrnr: We thank Dr. W. W. Payne, Department of Botany. University of Illinois, 
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