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Abstract-( -)-Cryptocaryalactone (6-[2-acetoxy-4-phenyl-3-butenyl]-5,6_dlnone) and ( - )deacetyl- 
cryptocaryalactone (6-[2-hydroxy-4-phenyl-3-butenyl]-5,6-dlhydro-2-pyranone) isolated from Cryptocaryu moschata 
seeds are natural germmatlon mhlbltors Apphed at 0 004 M, the second compound completely arrested germination of 
velvetleaf (Abutzlon theophrastz) and decreased the germmatlon rate of soybeans, but did not appear to affect corn The 
first compound was not as effectwe, 0 004 M reduced velvetleaf germmatlon 50% 

INTRODUCHON 

Substituted 2-pyranones are important natural products 
with diverse blologcal actlvrtles [l] Reported gen- 
natton mhlbltors include parasorblc acid [2] and psdotm 
[3] In the course of our effort to find compounds with 
weed control potential [4], extracts of Cryptocaryo 
moschata Nees and Mort showed good activity against 
velvetleaf (AbutJon theophrustz Medic ), a troublesome 
competitor of corn and soybeans Isolation and charac- 
teruatron of the active prmclples proved them to be ( - )- 
cryptocaryalactone (1) and Its deacetyl analog (2) ( +)- 
Cryptocaryalactone was isolated from C bourdzllonz [5] 
and 6-(2-phenylethenyl)-5,6-dlhydro-2-pyranone from C 
caloneuru [6], but this 1s the first report of levorotatory 
cryptocaryalactone, of Its deacetyl analog, and of then 
antigermmation activity 

RESULTS AND DISCUSSION 

Compound 1 gave mass and NMR spectra identical to 
those of (+ )-cryptocaryalactone [5] These spectra were 
also exhibited by the acetyl derivative of compound 2 
Both were levorotatory, the magnitude of rotation for 
1 (-20”) 1s about the same as that for (+)-crypto- 
caryalactone (+ 16”) [S] 

The respective antlgermmatlon activities of the two are 
gven m Table 1 Compound 2 was decidedly more active 
against velvetleaf, so further experiments to determme Its 
toxlclty against the crop plants of corn and soybeans were 
performed Corn was relatively unaffected at a concen- 
tration virtually lethal to velvetleaf (0 004 M) but soybean 
germination was about 75 % as great as controls These 
compounds are not as toxic as benzyl lsothlocyanate [4] 
but have an effect slmdar to that of psdotm on turnips [3] 

The actlvlty of psdotm could be reversed by the 

*The mention of firm names or trade products does not imply 
that they are endorsed or recommended by the U S Department 
of Agrxulture over other firms or smular products not 
menhoned 

Table I Effect of cryptocaryalactones 1 and 2 on germmatlon 

% Germmation relative to controls 
Compound and concen- 
tration (M) Velvetleaf Soybeans Corn 

10004 55* - 

10001 94 - - 

20004 6* 79+ 83 
20002 59; 92 100 
2 0001 59’ 105 90 
200008 85 
2 0004+OOCO3 GA,t 

simultaneous treatment 15* 
2 0004+00003 GA, 

delayed treatment 
(1) before GA, 8* 
(2) after GA, 102 

* S~gmficantly different from controls at 95 o/o level or better as 
determtned by the Clu-square one-tarled test 

t Glbberelhc acid 

addition of grbberelhc acid (GA,) to the medium [3] Our 
expenments (Table 1) showed that GA, had no effect on 
the activity of compound 2 apphed to velvetleaf 

EXPERIMENTAL 

The C moschata seeds were collected m Uruguay and were 
Identified by botanists at the Beltsvllle Agncultural Research 
Center, Fkltsv~lle, MD Seeds (150 g) were separated mto kernel 
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(50 g) and hull (100 g) fractions Each fiactlon was then finely 
ground and extracted ma Soxhlet wth hexane (8 hr) and Me,CO 
(16 hr) The two extracts of the hulls were combmed, slumed 
onto a dry s~hca column, and eluted sequentmlly with 300 ml 
portions of EtOAchexane (1 9), EtOAc-hexane (1 l), 
EtOAchexane-EtOH (25 25 1) and EtOAc-hexan&EtOH 
(5 5 1) HPLC of the fractions on Partlsfl lo/50 PAC (Whatman) 
with EtOAc-hexane-EtOH (66 33 5) gave lughly enrIched 
portions of 1 and 2 These were punfied by reversed-phase HPLC 
on a Zorbax C-8 (Dupont) column eluted with Me,CO-H,O 
(1 1) B~oassays were used as a guide to active matetrals 
throughout the lsolatton procedure 

The hexane extract of seed kernels produced crystals after most 
of the hexane had been removed These crystals were recovered 
and washed x 3 mth cold hexane TLC on s&a plates [0 25 mm, 
Brmkman, C,H,-EtOH (9 1)] showed them to be vutually pure 
1 The remainder of this extract and the Me&O extract were 
taken through the chromatographlc steps gwen above for the hull 
extracts Total yields from all processes were 1, 137 mg and 2, 
286mg Optical rotations were measured m CHCl, 1, [a]& 
-20” (c lo), 2, [a]5 -94” (c 2 2) 

Compound 2 was allowed to stand ovemlght m 
A@-pyrldme (1 2) and the product (1) was recovered by 
ether/H,0 extractton 

Mass and NMR spectroscopic equipment and techmques and 
detads of the bioassay procedure are described m prenous work 
[4,7] Concentrations are gwen m Table 1 To test whether or not 
the actmty could be negated or reversed by gbberelhc acrd, GA, 
and compound 2 were apphed together (simultaneous treatment, 
Table 1), or GA, was added 2 days after the ongmal treatment 
Hrlth 2 and another 2 days were allowed to elapse before 
germmation was evaluated (delayed treatment) 
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