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esters (I; II; da-II; IX, d,-IX) 812: quite clear. In each of these SpeCtr& the StrOngeSt 

peak &Served ws M-15 (lo%), whereas the molecular peak was only second in 
intensity. In all of the esters, ketene elimination as described below for the acetate, 
IX, gave rise to alcohol IV, which further fra~ent~ as depicted in Scheme 2. 

iPr--C6H,--CH,O (IX) 

In addition to the fragments arising from the alcohol (IV), the ester function gave 
rise also to the follow~g fragments: m/e 163 (10%) corresponding to ion i, from 

which two further fragments may arise: m/e 148 (loo/ (163-CH& and m/e 133 (7%) 
(163-CH,O or 163-C1H,), and a second series derived from the expected acylium 
ions (m/e 85 (20%). m/e 57 (31%) and m/e 43 (33YJ for I, and m/e 71 (22%) and m/e 43 
(46%) for II}. These fra~en~tion patterns are very chara~~stic and lend themselves 
to the ready identification of the acid components of the esters. 

Substance III has a molecular weight close to those of I and II (M’ 238) and its 
empirical formula is Ci5H2&$ The IR s~ctr~ of III showed typical absorptions 
of an ester group (1,?30,12SO cm-‘), however, the aromatic absorptions seen in the 
IR spectra of I and II were absent. The NMR spectrum of III showed a signal at 
6 0% (6H) which, upon broadening, gave exactly the same characteristic pattern as 
that of the Me groups of isovaleric acid present in I. It appeared, therefore, that III 
was another isovaleric acid ester. If correct, then as found, the three remaining protons 
of the isovaleric component of III resonate in the 6 1.8%22Q region where the signals 
of four additional allylic protons appear. The other signals in the NMR spectrum 
of III were inte~set~ as follows: 6 16t.I s (3H); 6 l@l s (3H); 6 1.75 s (3H)--3 Me 
groups attached to olefmic bonds; 6 5% m (1H) and S 5.28 t (J = 7 c/s) [lH)--two 
vinylic protons; 6 4.47 d (.I = 7 c/s) (2H)--two protons attached to the OH-bearing 
C atom. The correlation between the doublet at S 4.47 and the triplet at S 5.28 was 
confirmed by 8 spin-spin decoupling experiment whereby irradiation of each of the 
signals changed the other one into a singlet. The shape of the signals in the lower 
region of the field was identical to those displayed by the corresponding protons of 
geranyl or neryl-acetate. The spectral data suggested, therefore, the structun of 
geranyl- or nil-isovale~~ for compound III. In order to ~st~~i~ between the 
two isomers, the NMR spectra of geraniol, nerol and their acetates were recorded 
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(Table 1). The data indicates that whereas in ncrol or its acetate the three Me groups 
appear separately, in geraniol and its ester two of the Me groups overlap. Therefore, 
taking into account the NMR spectrum of III, it should he aeryl-isovalerate. as 
confvmed by synthesis. 

TABLE 1 

Compound (CH,),C...CH- CZI,-C=CH-CH,OR 

Geraniol 
T-b01 

Geranyl-acetate 
Neryl-acetate 

-- 
168 lb8 
I -68 1.74 
1.70 l-70 
168 1.76 

The mass spectrum of III showed the expected fm~~~tion pattern of neryl 
esters giving rise to two series of peaks; one originating in the nerot the other arising 
from the acid itself? The molecular peak of III appeared at m/e 238 (4%) accompanied 
by the elimination product of valeric acid at m/e 136 [M-102] (270/,x (the base peak 
being m/e 69 [Me@==CHCH?$]). This elimination product is, in fact. the olefin 
obtained also from geraniol’ giving rise to similar fragmentations: m/e 121 [M- 
(102 + IS)] (32%) (loss of methyl), and m/e 93 [M+02 + 43)] (76%) (loss of isopropyl). 
The expulsions of 15 and 43 mass units are the most favourable process in mono- 
terpenic hydr~r~~ and in hydro~rbonic fragments derived from rnonote~~i~ 
alcohols.4 Cleavage of the bond adjacent to the ester group, gives rise to a second 
series of peaks as follows: m/e 85 [Me,CHCH&=O*] (43%) and m/e 57 (85X0) 
WH,)KHCH?] (52%). 

The antiseptic properties of the oxygenated thymol derivatives are currently 
being investigated. 

EXPERIMENTAL 

M.ps determined on a Thomas Hoova capillary m.p. apparatus and bps are uncorrected. IR spectra 
wem recorded on a Perkin-Elmer Infracotd model 337 s~opbotomet~ equippat with a NaU prism. 
NMR spectra were taken on a Varian HA-100 spectrometer for 5-l@!! solm in CDCl, containing TMS 
as an internal standard. Mass spectra wete taken with an Hitachi Perk&Elmer RMU 6 instntmen~ the 
samples being introduced directly into the ion source through a vacuum-lock electron energy 70 eV, 
electron current 20 pA, source temp <120”. secondary electron multiplier as the detector. Refraction 
indices were determined on Carl Zeiss Refractometer 13234. Elemental analyscu were performed by the 
~~o~al~i~ laboratory of the Weixmatm Institute of Scienoe. 

fsokzrfon procedure. Air dried young roots of f&a vfscosa Ait (100 & were txtractcd with suc#ssive 
batches of light petroleum (bO”/800) at room temp. Evaporation of the solvent yieldc~ a coloured oily 
residue (2.5 g) which, prior to vacuum dist~latio~ was rapidly chro~to~pb~ through a neutral alumina 
(grade II) column using light petroleum as the eluent. Distillation of the chromatog.raphed light petroleum 
extract (1 lO-125’@2 mm) yielded an oily. yellow colourcd distillate (ca 1 g), from which I. II and III were 
separated on a Perk&-Elmer Preparative Gas Chromatograph Model F-21. The stationary phase con- 
sisted of SE-30(5x) supported on Gaschrom-W 100/120 mesh in a 6 ft. column kept at 150”. The retention 
times for I, II and 111 were: I& 30 and 45 min respectively. 

3-Hydroxycumic acid. mcrhyi ester (VI). Compound V (10 9) dissolved in MeGW (SO ml) in the presenoe 
of a few drops of cone H,SG, was refluxed for 6 hr. Following the usual work-up VI wns obtained in 
quantitative yield b.p. iOO”/oo4 mm. and crystallixed upon cooling to room temp; vs I7OQ 1620. 
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1V R’ = R” = H 13.5) IR’ = H R” = CMMc, 

d&V R’ - H” R” - D(4) da-I R’ - D R” = CHMez 
II R’ = H R - CH,CHMe, 

da-IV R’ = D R” - H (6) IX R’-H R”=C& 
dS-IX R’ = H R” = CD, 

Ragents: 1. MtOH,H+;2 CHIN, ether.48 hr;3.LiAIH[,;A LiAID,;S.CH& K&O,;~.CD&K@S: 
7. (CH,),CHCOCl ; 8. (CH,),CHCH&OCi : 9. CH,COCI. ether, Pyr: IO. CD,COCl ether,-Pyr. 

m/e 135 (l(p/,) 

m/e 105 00%) 

Typicat fregmcttts arisiig 
from Ar-C&OH 

Im/r179(1%l, 178fl%A 

149 (6 %)I. 

-CH*O -CH; 
- 

iziz 
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m/e 164(25%) 

Go: -CH; PO 2 0 - C,H,’ 

CH, CH, 
m/e 134 (7%) m/e 119 (19%) m/e 91 (18%) m/e 65 (6%) 

m*13S &?$Q.-Q{$Q_ zJ$ 

H,C’ 

m/e 149 (100%) m/e 119 (19%) 

ScttFmE 3 

1580,1430,1280.117Q 940,880 cm- I. (Found: C 6800; H, 7.30. C, ,H,,O, rcquircs: C 6802; H. 7.27%). 
3-Methoxycumfc acfd. methyl ester (VIII). Treatment of V (10 g) with an cxccss d diazomcthanc in ether 

(prcpatcd from 50 g nitrosomcthylurea and addcd twia over a period d 48 hr at room temp). yielded 
upon the usual work-up VIII, as a colourlcss oil in quantitative yield; b.p. 9S”pS mm; v’z 1700, 1590. 
157O.l495,129O.l27O,123Q1llO.1O4O,99O,87O.76Ocm-1. (Found: C. 69.18; H. 7.59. C,xH,,Os requires: 
C. 69.21; H. 7.74%). 

3-Hydroxy4isopropylbenzenykalcohol (p-cymene-3.7-dfof) (VII). Rcuuction of VI (10 9) in dry ether 
(150 ml) with LAH (3 gh yielded upon the usual work-up VII as a colourlcss crystalline material in quantita- 
tivc yield m.p. 6W (bcnzenclight petroleum); v, Qic’J 35809 33M 2950. 2860. 1610. 1580, 1430. 1280. 
1230. 1150. 1080. 1050, lOCQ93Q 860,810 cm-i. Found: C. 75.25; H. 8.47. CIOH1.02 requires: C, 72.26; 
H. 8.49%). 

3-Mnhoxy4-isopropylbmzylalcohol (p-cymene-3-methoxy-7-d) (IV). Reduction of VIII (10 e) with 
LAH (2 g) or treatment dVII (10 g) with an cxccss of Me1 (12 g) in the presena of K,COs (12 g) in acctone 
(150 ml) yielded IV as a colourlcss oiL in quantitative yield, b.p. 94”/05 mm nz = 1.5260; vz” 3565. 
3370.2935, 1600, 1570, 1490. 1460, 1415, 1250. 1160. 1090. 1070. 1040,850. 818 cm-t. (Found: C 73.30; 
IL 8.81. C,,HldO, rcquircs: C 73.30; H. 8.95%). 

Benzyldeuterated 3-methoxy4kopropylbenzylokohd (d,-IV). Employing LiAID, in the reduction of 
VIII as described above gave ds-IV: v, ccL 3580.3300.2940.2170.2070.1600.1570.1500.1450.1400,1250. 
1170. 1090. 1040. 1020 cm-‘. (Found: M+ 182 CI,HI,D1Os requires: M+ 182). 

Methoxydeutemted 3-methoxy4isopropylbenzylolcobl (d,-IV). Treatment d VII with deutcratcd 
Me1 in acctonc in the prcscna of anhyd KsCOs yieldal ds-IV; v, aia 3580.3320.2940.2850.2210,2070. 
1610. 1580.1500. 1430. 1260. 1165.1110.1060, 1000.850 cm-‘. (Found: M+ 185. C,,H,,DsOs rquires: 
M+ 185). 

General preparcrtfcn o/the esters I, II. III and IX. To a cooled soln of IV (1 g). or nerol (1 g). dissolved 
in dry ctha (10 ml) and containing a few drops of pyridinc was added the rcquircd amount of acyl halide 
(I g) (aatyL isobutyryl- or isovalcrylchloridc) After 1 hr at room temp. the mixture was poural into icc- 
water, the product extracted with ether, washed successively with HCI (1:4), HsO. NaHCO, (5%) HsO. 
drid and evaporated. AU the esters distilled at a bath tcmp d llO-120”/@2 mm. Compound I: Found: 
C, 72M); H. 890. C,sHssO, requires: C, 71.97; H. 8.86%; Compound II: Found: C. 72.75; H. 9.20. 
C,eHs.O, requires: C. 7269; H. 915%; Compound III: Found: C. 7695; H, lla5. C,sH,eO, rcquircs: 
C, 75.58; II. ll.oo”/,; Compound IX: Found: C 70.30; H. 8.21. Ci,H,sO, rcquircs: C. 7024; H. 8.16%. 

Acetyl-deuterared 3-mrihoxy4-lsopropylbenzylocerorc (d,-IX). Crude deutcrated acctyl chlorid% pre- 
parcd by treating deuteratcd AcDH (la cquiv) with SOCI, (@8 equiv). was reacted with IV in dry ether 
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in the pmcncz of pyridinc. The deutnated acetate was isoiatcd in the uauat manner; vs 29Mk1735.1600. 
1570.1490.146Q 1410,1250,1165,1075,1045,970,91~8~cm-’.(found:M+ 225.C,sH,,DsO,rcqui: 
M’ 225). 
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