
PHYT~CHEMICAL REPORTS 2241 

Isolation of gallotannin from the seed pulp. The seed pulp was extracted as above and the EtOAc 
soluble fraction was redissolved in minimum quantity of solvent and precipitated with excess of CHCIS 
(X 2) to yield gallotannin as a white amorphous powder m.p. and mixed m.p. (wrth the gallotannm isolated 
from mango parmicles2) 219-225” (with darkening at 205”). 

Gallotannin methyl ether. The methylation of gallotannin was carried out as described earlier.2*3 TLC 
of the fully methylated gallotannin was carried out on silica-gel using CHC13-EtOAc (5: 1 v/v’) as the 
developing solvent system. The TLC plates, examined under UV light, indicated the presence of 4 spots, of 
which one was major. The bands corresponding to the 4 spots were cut out and eluted separately with ace- 
tone. Chromatography of each fraction on silica-gel was repeated separately and the elution done m a similar 
way. The major substance (M) on a final purification through EtOAc-light petroleum ether (40-60”) was 
obtained as an amorphous white powder, m.p. 125” (with slight sintermg at 120”) (Found: C, 58.42; H, 
5.35%. Calc. for C74H,8034: C, 58.80; H. 5.17%) vrnax 1730 cm-’ and [a]$’ +18 4” (c, 2.6 in CHCI,), RJ, 
0.78 (in CHCl,-EtOAc, 5: 1, v/v). One of the remaining 3 mmor components (m 1) (R,, 0.93) was identified 
as methyl tri-O-methylgallate by co-chromatography. The NMR spectrum of compound(M) was determined 
in CDCI, at 60 MC using a Varian A 60 machine. 
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Abstract-The sesquiterpene lactone constituents of 25 new plant collections from the Southwestern United 
States, Mexico (including Baja Cahf.) and Jamaica, representing 16 different taxa belonging to the genus 
Ambrosia, are described. 

IN CONNECTION with our continuing chemosystematic investigation of the genus Ambrosia,’ 
we wish to report here the sesquiterpene lactone chemistry of 25 new plant collections which 

represent 16 different Ambrosia taxa from the Southwestern United States, Mexico (includ- 
ing Baja Calif.) and Jamaica. No new compounds were encountered in the present investiga- 
tions. However, the finding of isoalantolactone (VI) in A. camphoratu from Baja California 

r See T. J. MABRY, Chap. 13 m PhytochemicalPhylogeny (edited by J. B. HARBORNE), pp. 269-300, Academic 
Press, London (1970) for a recent review of the sesqunerpene lactone chemistry of the genus Ambrosia. 
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TABLE 1. THE SEsQorrr~PrNr LACTONE CHEMISTRY OF TWENTY-FIVE NEW 

Species 
Collection 
numbers* Collection sate 

Yteld of crude 
syrup (%Yt 

A. acanihrcarpa 

A. ambrosrordes 
(Cav.) Payne 

A. cnmphorafn 
(Greene) Payne 

A. chenopodrrfolra 
(Benth.) Payne 

A.cocnfert~~ora 

A co;dfoha 
(Gray) Payne 

A. delmrdea 
(1 OK.) Payne 

A. dumoso 
(Gray) Payne 

A ermcenfra 
(Gray) Payne 

A. gray, 
(Nels ) Shmners 

A. lmearrs 
(Rydb ) Payne 

WP-6604 

A. ‘/iwna~cens~s’~ Mdu-Q 223 

A.gsp&ostachya 

A. pumrla 
(Nutt.) Gray 

A. frqida L. WP-6620 

WP-6608 

WP-6619 

WP-6622 

ER-53 

MP-1851 

DS- 1386 

WP-6629 

WP-6618 

WP-6624 

WP-6623 

MP-1716 

WP-662 I 

W p-6602 

WP-6603 

Mdu-Q-216 

Mdu-Q 207 

Mdu-Q 217 

WP-6601 

WP-6632 

W P-6605 

WP-6616 

WP-6617 

* We wish to thank a number of individuals for plant collecttons used m connectton wtth the present 
mvestigation: WP, W. Payne, ER, E. Rodriguez, MP, M. Powell. MdO, M. duOuesnav. BLT. B L. 
Turner, Vouchers are deposited in -the herbarla, Umv of Illmots (WP collecttons) a& Umv ‘of Texas (all 
other collections) 

RoadsIde ca. 0 5 mdes E of Utah state hne on Hwy 
US 6-50. Mesa Co., Colorado (27 Juoe 1969) 
W ofSedona on Nwy US alt 89. near ,unct,on wth 
road to Montezuma Castle Nat’]. Monument. 
Yavapa~ Co., Arzona (6 July 1969) 
Along washnear KOA campground, I3 mdes SE of 
Wxkenburg on Hwys US 89-60-70 and Arlz. 93. 
Marrcopa Co., Arizona (7 July 1969) 
Guanawito border on Hwy 57, 8 mdes N of San 
LUIS Potosl, Mexico 
Baja Cahfornta South about 28 mdes W of San 
Jawer (29 March 1970) 
River bed 111 Castanor, Coahuda, Mexico (28 May I oco\ 

Hagley Gap on path along the Negro River 
St Thomas, Jamatca (3 March 1970) 
North slope of Mt Drablo. St. Ann, Jamavza 
(27 February 1970) 
Mahagony Vale at the border of St Ann and St. 
Thomas, Jamaica (3 March 1970) 
Pastured roadslde ca. 40 mdes E of Junctmn City, 
on Hwy I-70 between mde markers 343 and 342. 
Wahdunse-, Co , Kansas (24 June 1969) 
Snntee, glassy roadslde with]” G,llesp,e F,eld 
arport growids, San D:ego Co.. Callforma 
(I2 July 1969) 
Calhan, disturbed roadslde I block N of H\\y 
US 24 and 2 blwks E of Mam St. El Paso Co, 
Colorado (25 June 1969) 
N of Flagstalf on Hwy US 89, co. 5 8 mdes N of 
,unctmn wth Hwy L-40. Cocomno Co, Arvzona 
(5 July 19cr) 
N of Flagstdfi on Hwy US 89, ca. 6 2 mdcr N of 
;unction \\lth Hwy I-40 Cocomno Co, Ar,rona 
(5 July 1969) 
Verde River bottoms, E of Cottonwood on Hwy 
US alt 89 Ynvapai Co, Arrzona (6 July 1969) 
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34 

31 
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I4 
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04 

08 

06 

0.8 

t Yields of crude syrups as well as indtvidual compounds are based upon dry weight of plant material. 
2 Identtficatton procedure: A-m.p. and or mtxed m p., NMR and oo-chromatography with authenttc 

specimen. 
B-NMR and co-chromatography wtth authenttc specimen. 
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PLANT COLLECTIONS REPRESENTING SIXTEEN TAXA OF THE GENUS Ambrosia 

Silica gel chromatography 
solvent system Compounds? detected 

Identtication 
proceduret 

ether 

ether 

EtOAc 

CHCl,-methanol (9: 1) 

benzene-ether (8: 2) 
CHCls-ether (1: 3) 

be~l~;;-ethyl acetate 

ether 

ether 

be,;lT;jwthyl acetate 

CHCI,-acetone (7:3) 

benzene-acetone (4: 1) 

benzene-acetone (4: 1) 

benzene-acetone 

benzene-acetone 

n-Hexane+thyl acetate 
(1:2) 

EtOAc 

Chamlssonm (J) 
Chamwonm dlacetate 
Chamissomn (I) (0 5 %) 

Damsm (VII) 

Ihc~c acid 5 (IV) (0 5 %) 
Costrc acld$ (IV) 
Isoalantolactone (VI) (1%) 

Artemlsilfohn (II) (0 1 %) 

Damsm (VII) 

Confertrflorin (VIII) (major) 
Desacetylconfertdlonn (IX) (0 2 %) 
Psdostachym-B (XII) 

Damsm (VII) 

Parthenolrde (III) (0 15 %) 
Chamlssomn (I) (0.1%) 
No sesqwterpene lactones detected 

No sesqwterpene lactones detected 

No sesquiterpene lactones detected 

No sesquiterpene lactones detected 

Damsm (VII) (0 8 %) 
ps110stachy1n-C (XIII) (0 57 %) 
ambrosm (X) (0 43 %) 

Same as MdQ J-l by TLC 

Same as MduQ J-l by TLC 

Same as MduQ J-l by TLC 

Ambrosml (XI) 

Desacetylconfertrflorm 

No sesquterpene lactones detected 

No sesqulterpene k&ones detected 

No sesquterpene lactones detected 

No sesquiterpene lactoner detected 

B” 
A 

A 

:: 
A 

A 

A 
A 

2 
A 

A 

A 

5 These substances, which are not sesquiterpene lactones, are included for completeness. 
7 A. ‘castanesis’ and A. ‘jamaicensis’ are two taxa which are possible species; both are under further 

investigation. A. ‘jamaicensis’ has frequently been designated A. paniculara MIC~X. 
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Ho*Jq-p 
5H 

1, Chamissonin 

Ip. Costlc acid 

PII, Damsin 

0 

II, Artemisiifolin lIl. Parthenollde ” 

Y. lllcic acid Tl, lsoalontolactone 

0 

?TtU. Conferttflorin TX, Desacetylconferttflorln 

‘6 ‘cb ‘6 ?I 

X. Ambrosm XC, Ambrosiol XII. Psilostachyin B XiIt, Psllostachyln C 

represents the first report of this substance from the genus Ambrosia. The entire Baja 
California complex of Ambrosia taxa is presently under intensive chemosystematic analysis. 

Of particular interest are the four collections of Ambrosia ‘jzmaicensis’ (see footnote 1, 
Table 1) whrch represent the three widely separated regions where Ambrosia occurs in 
Jamaica. The sesquiterpene lactone data of the four populatrons were identical indicating a 
smgle Jamaican taxon. The compounds damsin, ambrosin and psilostachym-C, identified 
from the Jamaican material in the present survey, are also typical for A. hispidu, A. cuma- 

nensis and A. psilostachya suggesting (as proposed previously by Payne, see Ref. 1) a close 
evolutionary relattonship of the Jamaican taxon to these species.’ 

The detailed systematic implications of the data presented in Table 1 along with a com- 
parative biochemical systematic analysis of South American taxa of Ambrosra will be 
described elsewhere. 

EXPERIMENTAL 
All plant extractrons, NMR and TLC analyses were carried out by standard procedures.‘*’ 
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z See, for example, T. J. MABRY, H. E. MILLER, H B KACAN and W. RENOLD, Tetrahedron 22, 1139 (1966). 


