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Turnera ulm$olia L. is a shrubby perennial, tropical 
American plant that has been reported cyanogenic by [ 11. 
The Turneraceae has long been considered to be closely 
related to the Passifloraceae and Flacourtiaceae [2,3]. 
Members of the latter two families are unique in producing 
cyclopentenoid cyanogens. Gynocardin has been isolated 
from the Flacourtiaceae [4], and gynocardin, tetraphyllin 
A, tetraphyllin B (barterin), epi-tetraphyllin B and 
deidaclin have been isolated from the Passifloraceae 
[1,5-g]. In reporting the isolation of deidaclin from 
Turnera ulmifolia, we offer further evidence of the affinity of 
the Turneraceae with the Passifloraceae and Flacour- 
tiaceae. This is only the second report of deidaclin from a 
natural source. 

The NMR spectrum of the TMS ether of the unknown 
(Fig. 1) proved to be identical with that ofthe TMSether of 
deidaclin pre&usly reported [9]. The presence ofa single 
glucose unit as the sugar moiety of the cyanogen was 
confirmed by the glucose oxidase method. The field- 
desorption MS (source temperature 100”) of the 
unknown showed strong peaks at m/e 272 (M + 1). 245 (M 
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- 26), 163 and 164 and a doublet at mJe 92 and 93. These 
data are consistent with those of refs. [8] and [9]. 

EXPERIMENTAL 

Isolation and purification of the glycoside. Leaves and stems of 
Turnera ulmifolia (80g) were added to boiling 80% MeOH. The 
resultingsuspension wasfilteredand the residue washed with 80% 
MeOH (SOOml). The extract was coned lo yield a brown syrup 
(20 ml).ThiswasexlractedwithCHCl,, theaq. phaseretainedand 
placedonaSephadexcolumn(G-10).Fractionswerecollected(50 
x 5 ml) with H,O as eluant. A few drops of each fraction were 
transferred to a vial, buffered to pH 6.8 and a few drops ofenzyme 
prepn added (set below). HCN released as a result of enzymatic 
hydrolysis was detected with Feigl-Anger paper[lO]. The 
cyanogenic material (fractions 1 l-22) was coned to ca 5 ml and 
chromatographed on paper (Whatman 3MM, 22 x 57) in 
MeCOE1-Me,CO-H,0(15:5:3).Thecyanogenwasdetectedby 
cutting a strip 1 cm wide from the center of the chromatogram, 
cutting 1 cm’ sections from this strip, placing them in vials and 
testing for HCN as above. The cyanogen (R, 0.45) was eluted with 
H,O, coned in uacuo and rechromatographed on paper in 
Me&O-H,0 (5:l). Thccyanogen (R,0.74) wa.seluted,concdin 
vacua and chromatographed a final time in 
MeCOEt-Me,CO-H,O (15: 5:3). The purified cyanogen was 
eluted and concd as above lo yield a viscous yellow solid (66.5 mg, 
overall yield was 0.83%). 

Enzyme preparation. Leavesof Passijorajoettda L. (100 g) were 
ground in a blender with 500 ml Me,CO. The suspension was then 
filtered and rinsed with Me,CO (250ml). Solid material retained 
in the filter was dried in uucuo, resuspended in pH 6.8 Pi buffer 
(5OOml),stirredinan ice bath for 1 hrandthenfiltered.Thefiltrate 
was dialysed against pH 6.8 buffer for 12 hr. The product was 
coned in uucuo to a final vol. of 50 ml and its hydrolytic activity 
confirmed by testing fresh leaves of Turnera by the Feigl-Anger 
method. 

Determination o/sugar. Quantitative determination of glucose 
was made using the glucose oxidase method [l I]. The cyanogen 
was incubated with the above enzyme prepn for 4 hr. then 
subjected to the glucose oxidase test. The results indicate the 
presence of I mol glucose per mol cyanogen (0.5 mg deidaclin = 
1.8 mol. observed glucose activity = 1.8mol). 

Spectraldetermination. The NMR spectrum was measured on a 
Varian HA-220 spectrometer as the TMS derivative in CDCI,. 
These derivatives were prepared as previously described [9]. The 
MSwasmeasuredonaVarian31 lAspectrometer(lowresolutton, 
field desorption). 
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Fig. I. NMR spectrum of the TMS ether of deidaclin. 
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Dihydro- and tetrahydro-aplotaxene of the root oil from 
Cirsium japonicum have been the subject of previous 
studies [ 11. From the polar component ofthe root oil a new 
acetylene alcohol 1 was isolated and purified using column 
chromatography and TLC. 

MS of 1 showed a M + at m/e 260. On hydrogenation, 1 
consumed 5 molar equivalents of hydrogen and gave 
decahydroalcohol 4, mp 63-64”, C,,H3,,02. 1 thus is 
C1,Hz40t. IR of 1 showed the presence of a hydroxyl 
(34OOcm-‘), an acetylene (2255 cm - ‘) and a vinyl group 
(3080, 1640, 995, 910cm-‘). Epoxide absorption was 
observed at 835cm-’ corresponding to a cis- 
conformation. ‘H NMR provided additional information 
about the structure of 1; a hydroxyl group at 2.59 ppm (1 H, 
.r,OH,disappearedwithD,O),avinylgroupat5.81(1 H,m, 

H 
\ 

CH=CH,), 4.95 (1 H. d-m, J = 9 Hz, c=c’ ). 5.0 
/ \ 

H H 

\ B 
(1 H, d-m, .I = 18 Hz, C=C ), an epoxide group at 

/ \ 

/O\ 
H H 

3.0 (2H, m, C_H-CH), a -CHr- group connected to a 
double bond at 2.05 (2 H, m, CH,-C=C), a Me group at 
1.02 (3 H, r, J = 7 Hz, U-I,-CH,), a secondary alcohol 
group situated between the acetylene and an epoxide at 

/O\ 
4.26 (1 H.d,J = 7 Hz,C-C--Clj [OH]-CH-CH),and 
a -CHr- group situated between a -CHI- and the 
acetyleneat2.28(2H,r,J = 7 Hz,CH,-CH,-CEC).By 
comparing the ‘H NMR spectra of 1 and two C,?- 
acetylenes (2 [2] and 3 [3]) isolated from Erodiophyllum 
ekderi and Anthemis rudolfiana, 1 has three partial 
structures of 

/O\ 
Me-CH,-CH,-C-C, CEC-CH(OH)-CH-CH 
and CH2-CH=CH*. When the -CH*- protons at 
1.57 ppm situated between a Me and CH,-C-C group 
had been decoupled,a Me group at 1.02 ppm changed from 
the typical triplet to a singlet and also a -CHI - group at 
2.28 ppm connected to the acetylene group changed from a 
triplet to a singlet signal. In the same manner, a doublet 
proton at 4.26ppm of a secondary alcohol group was 
decoupled, and the multiplet signal of the epoxide proton 
changed to the doublet signal with a coupling constant of 
3.5 Hz corresponding to a cis-conformation. The coupling 
constant ofcis-epoxides is usually 3 Hz [4,5 1, whilst that of 
trans-epoxides is ca 2 Hz [6,7]. MS of 1 shows peaks at 
mfe91 (49 ?/,, n-C,H,-[C-C]z). 121 (100, n- 
C,H,-[[C-Cl,-CH[OH]) and 163 (16, n- 

/O\ 
CJH,- [C-Cl,-CH [OH]-CH-CH), and supports 
the structure of 1 [2]. 4 after hydrolysis with 2 N H,SO, 
gave a trio], which was converted into two molecules of 
capryl aldehyde after treating with NaIO, [3]. 


