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Abstract-Czs- and trans-ocmxen oncs were ldentied as constituents of 011 of T’etes mint&z L and their 
structures verifkd by synthess. 

INTRODUCTION 

DIHYDROTAGETONB (I), cwtagetone (II) and trans-tagetone (III) have been identified as 
carbonyl components m the oil of Tugefes ghzndzdiferu Shrank.1*2 The stereochemistry of 
tagetone was estabhshed through synthesis of both the cis- and trans4agetone2~3 and by 
analysis of the NMR spectra of the stereoisomers. 3*4 Boehm, Thaller and Whiting2 also 
noted that the oil of T. minuta L.* showed the presence of both components (II) and (III), 
but that these two substances were not the major products. Two peaks, having about twice 
the GLC retention time of ketones (II) and (III) and also showmg sumlar degree of separa- 
tion and relative size, were also present. We have identified these latter products as cis- and 
tr~ocimenones (IV) and (V).” 

(I) (II) R=iBu (III) R=1Bu (IV) R = Me& CH- (V) R = M&.CH- 

Me& CH COCI CHp*CMe CH CH2 --+ Me& CH CO CHa CMe CH CI-I&l (Vl) 
acld 

m:(v) 

RESULTS 

Cis-&Ocimene, ketone (Q and the cis-, trans-mixture of (II) and (III.) were readily 
isolated by preparative GLC and identified by NMR and m.s. methods. Due to the insta- 
bility of the cis- and trmketones (IV) and (V) their mixture was best isolated by reversed 
phase partition chromatography. The NMR spectrum of the mixture showed close resem- 
blance to the NMR spectra of ketones containing the 2-methylprop-1-eny16 and 2-methyl- 

l For further mformation on the identity of T. glanabliferu Shrank and T. mint&a L see Ref. 2. Accordmg 
to the Botanical Research Institute (Pretona) and the Royal Botamc Gardens (Kew), these two names aiu 
synonyms. 
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buta-l ,Idienyl groups. 3* 4 Smularly the mass spectrum of the mixture of ketones showed 
the molecular ion at m/e 150 and the four ions at m/e 55, 67, 83, and 95, which are best 
explained by a-sphttmg. 

The ketones (IV) and (V) could be synthesized by condensation of senecioyl chloride 
with isoprene m the presence of a variety of Lewis acids. Best results were obtained with 
antimony trichloride. The NMR spectrum and GLC analysis of the synthesized ocimenones 
were consistent with the fact that a 1:9 mixture of isomers (IV) and (V) was obtained. 
Evidence for the partial formation of the unstable intermediate (VI) (GLC and m.s.) was 
obtained. 

It should also be mentioned that oil from T. mimrtu at Merent stages of maturity, 
showed differences in the relative concentrations of the ketones (I)-(V). The oil from young 
plants (before the flowering stage) gave the ocimenones (IV) and (V) in 20 % yield (GLC and 
reversed phase partition chromatography). However, GLC analysis (column B; see Expen- 
mental) of the oil obtained from plants at the stage of seed sheddmg gave the following: 
ci+ocimene (4173, dihydrotagetone (13.5 “A, tagetones (9 %) and ocimenones (26.5 “A 
together with minor unidentied components. These results are at variance with previously 
published analysis for the oil of T. minutu.’ 

EXPERIMENTAL 

Analyticai GLC was camed out with a PYE 105Model15 lnstnunent on ather 001~mn (A) (8 ft x _Ib m. 
glass column packed mth 10% FFAP on 60-80 mesh Chromosorb W AW-DMCS) or column (B) (15 ft x 
$$t m. giass column packed with 10% PEGS on 60-80 mesh Chromosorb W AW-DMCS). Pmparattve 
GLC was carried out on a 30 ft x Q m. giass column packed with 15 % FFAP on 60-80 mesh Chromosorb 
A AW-DMCS 

Conaknsatron of Isoprene and Senec~oykhlorrde 

Isoprene (62 ml) and senecioyl chionde (16 6 g) were mixed with SbCls (3 g) and s&red for 9 hr at 20”. 
Petroleum (75 ml) was added to the reactton n&me and the solution decanted from the dark msoluble 
residue (10 g). This process was repeated a further three tunes The combined ects were washed with 
water until no further precrp~tate was formed, and drred (MgSO,). Evaporation of the solvent at low tem- 
perature yielded an orange coloured hquid (m6 g) which was further pun6ed by a 36tube counter-current 
&strrbuuon (phase capacity 50 ml) m petroleum-90 % MeGH (I* 1) at 25”. Tubes 7-24 (max. concentratron 
at tube 15) contamed the products (IV) and (V) The contents of the tubes were dduted with water and the 
petroleum layer separated, dried and the solvent evaporated to yield crude ketones (IV) and (V) (11.2 g), 
which was further purifted by reversed phase partrtron chromatography on a cohunn (120 cm, 4 2 em) 
packed with Chromosorb P AW-DMCS (150 g) impregnated with petroleum (b p. 60-80”. 135 ml) in aq. 
MeGH (60x, v/v). The crude ketones (5 g) m petroleum (b p. 60-80”; 9 ml) and mom Chromosorb (10 g) 
were thoroughly m&d and aq. MeGH (60’~, v/v) added. After degassing, the slurry was poured on top of 
the column Elution was e&ted by gradually mcreasmg the MeGH concentratnm to 90%. The fractions 
contammg the ketones (IV) and (V) were combined, dduted wtth water and extra&d with petroleum. The 
petroleum extracts were washed, dried, the petroleum evaporated in eucuo and the residue dtstiiled to yield 
the ketones (IV) and (V), b p. 45” (au bath)/0 2 mm Hg; & 288 nm (c 27,390) in ether; v,. (ti) 16689, 
162Os,lBOs, 14529,139Om,1365w, 1223m, 1115s,1O42s,992w,92Om,882m,759mcm-1;m/e15O(77),135(1OO), 
107(58), 95(43), 91(55), 83(51), 67(58), 55(60), 41(83), 39(80), rs8 12 (3%; J.* N l), 7 83 (3H,; Jt,e N l), 7.76 
(3K; &. = 1). 4 66 (lH,; J,,, lo), 4 44 (lH,; Jar 17), ca 3 94 (I-l,, and Iz), 3 62 (II,,) (Found: C, 79 9, 
H, 9+2.CloH1b0 required: C, 80.0; H, 94%) 

GLC (cohunn A) showed the product to be 90% truns- and 10% crsmenone, in agreement with the 
NMR analysis 

7 IC. L HANDA, M. M. CHOF-U and M C. NIQAM, Perfmry. Essent. Od Record 54,372 (1%3). 
s For convenience the numbermg used, corresponds to that shown m structure (I) NMR speotra were 

determmed m deuterochloroform 



Synthem of tagetenonea and then occurmnce in oil of Tagetes mmuta 1361 

Z&nt,$catron of the Components in the Oil of Tagetes minuta L. 

The od was isolated by steam distdlation, dried (bIgSO+) and filtered. The followmg products were w)- 
lated by preparatrve GLC: 

(i) Cis+Gcimene M+ 136. The NMR abaorptiona were rdentical to previously pubhahed values.* 
(u) Dthydrotagetone r39 lo(3I-I. + 3%; J. 0, t,.O a), 9 00 (3H,, Jrs 6)s 8~0-7 00 (6 I% 5.13 UHJ, Jw 9 5), 

5a (1Hu J,,I 17, &J 1 9, Ja cu. l), 4 27 (lHh, Jm 6); m/e 154(5), 97(23), SS(lOO), 69(36), 57(64), 55(27), 
43(13) and 41(27). 

(m) Czs- and trams-Tagetone. The NMR abaorptiona were identtcal to pubhahed value~.‘*~ m/e 152(10), 
151(4), 137(8), 110(6), 109(2O), 95(100), 67(62), 65(14), 44(41), and 41(60) 

Cia- and trans-Ocimenones 

Due to then in&b&y, these compounda could not be isolated by preparative GLC, but were obtained 
in 20% yield (cr-tranr ratto 3 2) from the otl of young planta by reversed phase parttuon chromatography 
aa deacrrbed above. 

Baaed on the lmown NMR spectrum of trans-ocunen one, rt was poaarble to determute the T-valuea of 
the czs-raomer from the NMR ape&rum of the nnxtum. These were aa follows* 78 03 (Iz, J, 1+2), 2 23 (I-&,, 
Jh1 17.5, J~J 10 5). (Pound* C, 79 4; H, 9 3 % ) 

AcknowZe&ernerrt~We thank Meaara P. Boahoff and H. S C. Spies for nxordmg the spectra and the South 
African Counctl for Screnttfic and Industrial Research for finanual support 

g G. Gr-norr, J SEJBL and E. Sz. ICov~-m, Ann. 675,83 (1964); C. W. L. BEVAN, D. E. U. &ON0 and J. I. 
OKOCHJN, J. Chem. Sot. 1063 (1968) 


