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sechage, R, CCM de polyamide Macherey Nagel DC I I. 
C,H,-MeCOEt--MeOH 4: 3 : 3 : 427 ; DC-Alufolien Cellulose 
Merck. AcOH 60%: 0,45; Si gel 6OF-254, C,H,-Diox-AcOH 
90.25.4: 410. I,,.,, en nm, MeOH: 252 sh, 262 sh, 268, 300 sh. 
350; +NaOAc: 273, 322, 373; +NaOAc + H,BOs: 256, 270 
sh, 376; +AlCl,: 272, 308 sh, 350 sh, 426; +AlCl, + HCl: 
275, 303 sh, 363, 386; +NaOH: 266, 277 sh, 324 sh, 408, 
stable. SM: pits principaux en valeurs m/e: 316 (lOO”/,). 273 
(so/,), 164 (+A), i53 (i7%), 138 (15%). ~MN* in &OD 
XL-100 TF. O-Me (s. 4.00): H-6 (d. 6.22: J 2.5 Hz): H-8 (d. 
6.46 J 2,s Hz); H-j &‘6,:8); H-i’, H-6” (d i,l23-;t 7,12+): 

SynthGse. Chlorure de diacCtoxy-3, 4 mdthoxy-5 benzoyle. 
2,7 g d’aclde diacCtoxy-3, 4 m&hoxy-5 benzdique, preparb B 
partir de l’acide gallique selon Scheline (8) et Bradley [9], 
addition&s de 5 cm3 de chlorure de thionyle et port&s B reflux 
pendant 2 h, conduisent & 2,5 g de chlorure de diacttoxy-3, 
4 mCthoxy-5 benzoyle. F = 106-108” Litt. F = 109” [9]). 

Tri(diacCtoxy-3: 4’ methoxy-5’ benzoyloxy)-2, 4, 6 a&to- 
phknone. A 500 mg (2,9 mmoles) de phlora&toph&none dissous 
dans la pyridine anhydre sont ajoutes 2,5g (8mmoles) de 
chlorure de diadtoxy-3, 4 m&hoxy-5 benzoyle fraichement 
p&part, dissous dans la pyridine anhydre. Le melange aban- 
don& 48 h a temp&at&ambiante kst ensuite vers sur de 
la alace additionnh d’HC1 6 N IDH du milieu voisin de 7). 
Lepr&cipitt formt est essort, l& & l’eau puis s&h& so& 
vide (PZO,). On obtient 1,55 g de produit set que l’on soumet 
directement au traitement de transposition de Baker-Venka- 
taraman. 

TPtrahydroxy-3’, 4’, 5, 7 mkthoxy-5’javone (tilagine). (a) La 
total&& du produit set prCc&emment obtenu est dissoute dans 
environ 15cm3 de DMS.0 anhydre et addition&e d’environ 
log de NaOH pulvtris&e sous Et,0 anhydre. Le mtlange 
IaissC sous agitation, g temwature ambiante, pendant 15 mn 
est verse su; glace puis abandon& pendant 1 h, pour la 
saponification, avant d’&re neutralis& par AcOH B froid. La 
solution ver&tre obtenue est extraite par AcOEt et l’extrait 
est lavt g l’eau puis mis B sec. (b) Le rtsidu SIX est dissous 
dans environ 8 cm3 d’AcOH auxauels on aioute 1 cm3 de 

* D&placements chimiques en ppm (tchelle S) par rapport 
au TMS. 

H,S04 36 N, puis port6 au bain marie pendant 5 mn. Apr& 
refroidissement le milieu est neutral% avec NaOH et on 
obtient, apr&s lavage B l’eau et essorage, 200mg de prtipitt: 
En CCM, la tbtrahydroxy-3: 4’, 5, 7 mCthoxy-5’ flavone, 
r&v&e en jaune apr& vaporisation de NazCOo lo”/, apparait 
en quantite majeure avec des traces d’impuret&: cellulose A 
1440 Schleicher et Schiill, AcOH 60%, R, 0,45; gel de silice 
A 1500 Schleicher et Schiill, C,H,-Me2C0 (7:3), R, 435. (c) 
La totalit du prbcipite ci-dessus obtenu, ac&ylt par 
(MeCO),O (10 cm3) en prbsence d’NaOAc (1,5g), conduit B 
155 mg de stlagine adtylb aprbs deux cristallisations dans 
l’adtone (rendement 13%). F = 228-230”; analyse: C,, 
H2,,011 cal. C 59,50”/ H 4,16x; tr. C 59,680/ H 4,04%. 
(d) 50 mg de s6lagine acCtylCe, addition& de 3 cm3 de MeOH, 
sent trait& fi temp&ature ambiante, pendant 15 mn, par 2 cm3 
de NaOH 2 N. Le pr&ipitt fin form& apres neutralisation du 
milieu, essor8, lav& g l’eau, est cristallil dans MeOH et donne 
20 mg de dlagine (rendement 62%). Spectres UV-visible, RMN 
sont identiques B ceux de la &lagine naturelle. F = 320-325” 
(d&c.). 
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Abstract-Incorporation of 2-14Gacetate into fatty acids of isolated spinach chloroplast was inhibited by M concen- 
trations of S-ethyl diisobutylthiocarbamate (butylate), S-propyl dipropylthiocarbamate (vernolate), and S-propyl butyl- 
ethylthiocarbamate. 

Incorporation of 2-14C-acetate and 2-“V-malonate incorporation of 2-14C-acetate into the total fatty acids 
into the fatty acyl units associated with thio- and oxygen- of isolated spinach chloroplasts (Table 1). Incorporation 
esters was inhibited by the herbicide S-ethyl dipropyl- of 2-‘%acetate into saturated fatty acids was inhibited 
thiocarbamate (EPTC) [l]. The inhibition of fatty acid by 0.8 /IM pebulate. Incorporation of 2-‘4C-acetate into 
synthesis was postulated as the mode of action for monoenoic and dienoic fatty acids was inhibited at the 
EPTC [l]. Resolution of this response as an isolated 80 PM concentration level in all three compounds Thus, 
effect of a single herbicide or as a general action by a the inhibition of fatty acid synthesis is not restricted to 
whole group of herbicides was necessary. a single member of the thiocarbamate group. 

Butylate, pebulate, and vernolate (80 PM) inhibited the Stokes and Stumpf demonstrated a nonenzymatic acy- 



842 Short Reports 

Table 1. Incorporation of acetate-2. 14C into the fatty acids of isolated spinach chl’oroplasts in thiocarbamate bathing solution 

Incorporation of AC* into fatty acids 
Compound 

Name Cont. Saturated Monoenoic Dienoic Total 

(PM) 

Butylate 0 49a* 
0.8 30b 
8 29b 

80 1Oc 
Pebulate 0 50a 

0.8 46a 
8 40a 

(%I 

uw 
(62) 
(59) 
(21) 

(loo) 
(92) 
(80 

4la 
26b 
24bc 

5c 
41a 
45a 
38a 

(%) Py 

(l(w 
WE 1 

(56) 21a 

I::; 
18a 

(100) 2z 
(95) 32a 
(81) 21a 

(%I 

“(?I~ 
(W 
(20) 

(1W 
(146) 

(96) 

(CPM) 
(X10? 
‘118a’ 

78b 
72b 
2Oc 

118a 
122a 
99a 

(%I 

VW 
(66) 
(61) 
(17) 

I::; 
(83) 

Vernolate 
80 15b 
0 5Oa 
0.8 44ab 
8 3lb 

80 12c 

(29) 
(100) 

I;:; 
(24) 

8b 
47a 
49a 
40a 

lb 

(16) 
(100) 
(104) 

(85) 
(16) 

7a 
22a 
23a 
26a 
9b 

(31) 29b 
(100) 118a 
(105) 115b 

(Z 104c 24d 

(24) 

(;:; 

* Values in a column in a box followed by the same letter or letters are not significantly different at the 5% level. 
Each value is the average of ten determinations. 

lation of dithiothreitol by acyl coenzyme A that was 
ether-soluble and destroyed by saponification [Z]. The 
saponification prior to extraction and esterilication con- 
ducted in these experiments precluded the measurement 
of such dithiothreitol artifacts. Although trienes compose 
the majority of spinach leaf fatty acids [3], demon- 
stration of the formation of a-linolenic acid by subcellu- 
lar spinach chloroplast fractions was reported in 1973 
c-1. 

EXPEEIMENTAL 

Chloroplast extraction and experimental conditions were de- 
scribed previously [1 J. 2-i4C-acetate (0.1 pCi) (6.11 mCi/mM) 
per treatment was applied. Lipids were saponified with 1 ml 
40% NaOH at 85” for 1 hr. After acidification with 2 ml cone 
HCl, total fatty acids were extracted with petrol (bp 30 to 
60”). Fatty acids were methylated m 14% BF3-MeOH, separ- 
ated into saturation subclasses by argentation TLC [7], and 

counted by liquid scintillation [I]. Each treatment was 
repeated ten times, and the data were analyzed by analysis 
of variance on a randomized block design. 
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Cyanolipids (1 and 2) were first discovered in Koelreu- 
ttia puniculata (Sapindaceae) by Mikolajnak [1,2] and 

bum [2] (4). The latter are derivatives of cc-hydroxynitriles 

coworkers in 1970. Unlike those of several other Sapin- 
which possess the ability to liberate hydrogen cyanide 

daceous seed oils, the compounds isolated from Koelreu- 
under mild or enzymatic conditions. Compounds 1 and 
2 appear to be structurally related to the cyanogenic 

teria do not possess the ability to liberate HCN upon compounds 3 and 4 respectively by an allylic rearrange- 
hydrolysis. However, they are related to such compounds ment. 
from Ungnadia speciosa (3) and Cardiospermum halicaca- The aglycones of several cyanogenic glycosides have 


