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Key wad I&x-va&riaM c$ckd& v&Iianaq cydopalune scaquilapnoid rids; vakmuk vakanok 

vakrcnyl utat; El and negative ion cbanbl ionintion GC/MS; IR; ‘H NMR; “C NMR. 

Akt?oct-scvcn new vakanmc scaquitcrpcnoids wm isolatai from a dichloromcthanc CXIM of V&&M 
@&a&s. The NMR. IR and mass spectral data of the isolated compounds, including the vakrcnic &ds, arc given in 
this pap. 

INTRODUCllON 

Vakrcnal (I), vakrcnic acid (2), hydroxy vakrcnic rrid (3) 
and aatoxyvakrcnic Reid (4) are known constituents of 
V&riuf~ ojicinalis L&l. [I. 21. In addition to tbcsc 
compoundq vakrcnol(5) and a s&a of vakfenyl esters 
(6-9) were identified, for tbc first tiaq in our investigation 
of v. o@iMlis. 

lCSULTs AND DISCUMKIN 

Thecstcrswcreidentifid~o~d~tcs8ndr~ 
of(bto)vakratc3byncgativcionchemicrJionization(NICI) 
uuu apcctrowtry [3.43. Tbc NICI and EI mass spuztra 
wcfc ahnost idcntial within each pair. Sign&ant dii- 
fcrenas, however, were found in their ‘H and “C NMR 
spaztra In prtbdar, tbc S&MIS of the iaobutcnyl part 
differadintheJawwayarinknownJpactroofE_PndZ- 
2-substituted un=turatal alcohols and their acetates 

[>‘I. 

*Put of ths rwdy wax pmamd ax a poem 11 the 13th 
lntanatiod W&shop on Eacntid oils. Wwzburg (F.R.G.), 
7- I I scpIallkr. 1982. 

In mrdancz with the combined spectral data we have 
found E-cubreM (3 E- and z-vakWyl MXtate (h/b), 
E-and Z-vakrcnyl isovakfa1e (7a/b), valclulyl Wvalclate 
(&and vakrcnyl n-hexanoate (9). chorpacristic values for 
thcc~shiftsinthe’HPnd”CNMRspaaraofthc 
E- and Z-isomm are given in Tabks I and 2. By NICI- 
MS, we have idcnt&d two minor components h (Z or J+ 
vbfcnyl v&rate axbd (Z or Qnkrcoyl bcxanoa* in 
whichtbtbl%n&cridputmaybccitbcflinaror 
brancM. During the NICI-GQMS apaimcnt fautic 
rid bornyl ratrtc and a-tcrpcnyl wrtatt. all three 
known annponu~ta of VolrrioM, WQC m whik 
three previously unknown colutituents mrr tentatively 
idaltifkd$ as ciuonellyl isovakratc. citroncllyl bcxanoate 
and methyl citroncllate. 

8 R-CO-C,H. Vakrmyl n-rrkrak 

9 R=CD-WI,, Vakwnyl hcrmortr 
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Tabk I. ‘H NMR data for compounds 5. 6a/b ad 7a;b 

(TMS = 0) 

E 5 ti 78 % 0 7) 

-CH-I I 5.73 5.76 <H-I I 5.72 
MC-13 I .72 I 70 Mcl4 1.75 

CHz-14 3.99 4.4 4.46 CH,-I3 4.64 4.64 

Tabk 2. “CNMR data for compounds 5, Y and 7a/b 

(TMS = 0) 

E s 7r Z 0 7L 

C-II 127.6 131.0 C-II 132.3 132.3 

c-12 135.2 135.0 c-12 134.Y 

c-13 13.7 13.9 c-14 63.2 63.0 
c-14 69.2 70.0 c-13 21.4 

pclrd (bp -c 4O‘kEt,O (2: IA gtvtng a soln of the organr awds 

(soln AA The remaining CH#& cxtrwzt was washed with H,O 

unrt) neutral and was corral by means of a rotary evaporator. The 

raidtk was rcdm3olvcd in 3 I petrol (bp < W) and 6llcfcd (soln 

BA After evaporation of the solvent from roln B, 5000 of a 

residue contaminp tbe tcrpcnoid coatpounds w8s obt8mcd. Tlus 

was diluted with an equal vd of petrol (bp c 40’) and trans- 

fcrrsd onto a stha pl column (Merck 7734. I25 x 12ctnA CC 

was pcrformal. usmg 20 I petrol, IO x 5 I of petrol-Et,0 mix- 

tures (99: 1 to 90: 10 in I f. stepA 5 I petrol-Et,0 (3: IA 5 I 

pclrd-Et,0 (I : I) and IO I EI,O. 

Frwztionsofabou~lleochmccdkcted;aftraCiCan+is. 

fracttons 26 34 were combined. coned and sttbmitraJ IO El- arul 

NICI-CC/MS [3.4]. Z-Vakrenyl ocftatc and E-/Z-vakrmyl 

imvakme were tschcd by mmns of prrp. TLC (hcxanc-EtsO. 

4: I) followed by prep GC. ARa evaporation of the solvent. soln 

AyKLdcdabout300Oofrrrsducwhifhwurbdruo~u.l lof 

pcntanc and sroral at - m for 24 hr. The ppt conruned fctuhc 

d. vakrcnr d and hydroxy vakrcnr mzai. Thus pp~ was 

sulnmrtcd IO CC (s~ltca gel Merck 77U. 40 x 4 cm) ustng petrol 

(bp < rO’)-Et,0 mixtures from IO uplo IOO”, Et,0 tn IO’, 

steps The 20’. Et,0 frrtion contained vakrenic aad whtk 

ferulk acid and hydroxyvakrentc rid were obtairkd after chttton 

wtth 1009, Er,O. These compounds were isoktcd by prep. TLC 

(hcxnntEt,O. I :4). Aatoxy vakrcnicrid wasobluncd by prep. 

TLC of rhe rematntng pcntanc usmg hcunc Et20 (3:2A 

.wS Fmntgan 9500;33f@61 IO GC:MS computer system, 

modified for ncgattvc ton operptmn [8], fused silica aplhry 
column (25 m x 0 32 mm CP sil5. Chrompeck, Midtklburg. The 

Netherlands). temp. programme 60 3@3+ at 6-,mtn, carrkr gas 

He. Reactant gas tmx~urc for negattve ton Cl: approxtma~cly I : I 
CH,-nttrous oxde [3]. Cycle time dunng ocqtuutton of rnasr 

spectra: I w. 
(‘optllory M. Packard lnstrumen~s 430 dual Anmc. Temp. 

programme 60250‘ at C/am. fused stha captlkry column 

(25 m Y 022 mm CP ul 5 Chrompack. Mrddelburg. The 

Ne~hcrkndsA tamer B~I N,. I ml;mtn. inJector and detector 

temp. 250’. 
Prep.GC.F&M7~andF&M72Okath.OVl7column(2m 

x I cm rd.). m ~soorhcrmal. camcf grr He. 50 ml/mm. 

NMR Jeol FX-100operattngar 99.55 MHrfor ‘H NMR and 
at 25.0 MHz for “C NMR. 

TLC Rep. s11m gel plaza (20 x 2Oan. 1 mm GISIO IS 2%. 

Schl~hcr & Schuell. Dasscl W Germany) 

Vakrcnal(1A EI-GC/MSm/r (rel.tnt.A 39(400).41(79A43 (3OA 

51 (12),53(3l).55(53).65(25A67(25).69(13).77(57).78(18),79 

(68).80(12).81 (37A91 (l00).92(15).93(50),Y4(ll).95(3l). I03 

(12). I05 (74). I06 (l9A I07 (55A 1(x1 (22A lo9 (26). II5 (22A It7 
(25A 119(R), 12O(llA I21 (33A 122(12A l28(llA l29(13A I31 

(2lA I33 (44A I34 (14). I35 (17). I45 (3OA 147 (63). I48 (28). I49 

(13). 160(13A I61 (57x 162 (13). I75 (%A 176 (I9 I85 (7lA I86 

(IO). 189 (32). 203 (60). 218 [M]’ (35A IRv,Ucm ‘: 2702 

(akkhydcA 1695 and 1685 (C-0. u+mutuntal akkhyckA 

1638 (m 832 (trisubatitutal C+ ‘H NMR (CDCI,. TMS 
int. smndard: bO.81 (d. 3H. J - 6.8 Hz). 1.65 (n. 3HA I.79 (d. 3H. 

J-l.3HzA294(rrsIHA3.7l[~IH.I=9.4Hz(d)].6.73[dq. 

IH, J - 9.4Hz(d) reap. 1.3Hz(q)], 9.37(s. IHA “CNMR 

(CDCl,. TMS im. rtandud~ 69.1 q (C-l 3A I 1.9 q. 13.4 q. 24.4 I. 

25.3 I, 28.7 t. 329 d (C-8), 34.6 d (C-5). 37.3 I (C-2). 47.4 d (C-9). 

131.8s. 1325s. 137.3 (C-12), 155.7d (C-II). I95.5d (C-14). The 

‘H and “C NMR data were irknttcal to the spectral data of 

synthetic vakmul [9]. 
Valerertrc cud (2A EI-GC/MS m/r (rd. ml.): 39 (WA 41 (69). 43 

(23). 45 (IO), 51 (IO). 53 (26A 55 (466). 65 (26A 67 (20). 69 (12). 77 

(51).78(l5).19(50,80(13).81 (MA91 (100).92(15).93(52A94 

(I5),95(39).103(10),105(82).106(26),107(%).1oS(23A109(17). 

115(22A116(12).117(300).119(42).l21(38),122(79).123(11). 

I28 (IOA 129(llA I31 (28A I32 (II). I33 (75A I34 (l2A I35 (IOA 

I45 (27A I46 (IOA 147 (II). I48 (39). 149 (l6A I59 (l8A I60 (21). 

I61 (8lA 162 (l3A I73 (15). 179(12A I89 (WA I91 (l4A 2001 (14). 

219 (12). 234 [Ml’ (7lA 235 (l2A IR v~an’ ‘: 3600-2400 

(COOHA 1675 (C-O. x&unm~uratat OddA 1630 (CL); 
‘H NM R (CDCl,. TMS int. standard): 60.76 (d. 3HA I .62 (br 1, 

3HA 1.88 (J. 3HA LlO(r. 2HA 290(& J. IHA 35O((br d. IHA 

7.16 (d. IHA I248 (J. IHA “C NMR (CDCl,. TMS ml. stan- 

danIt: rtkntnl wtth puMu&d data [IO]. 

H~oxyw&renic ad (3A EI-GC/MS m/z (ml. ml.): 39 (44). 41 

(IOOA 43 (65). 53 (35A 55 (67), 65 (25). 67 (23). 69 (32). 77 (53). 79 

(5OA 81 (35). 91 (76). 93 (42A 95 (3lA I05 (69A 107 (43A 109 (34A 

ll5(I8A ll7(12A ll9(42A 120(53A 129(12A I31 (41). l35(I3A 

I43 (19). I45 (4OA I46 (2OA I47 (28). I57 (IO). 158 (I4A I59 (47). 

161 (55A I71 (l9A 172 (IIA 179 (25). I87 (300). I88 (IOA 199 (l8A 

217 (16). 232 (60). 233 (IOA 250 [Ml’ (8A IRv~cm-‘: 

-2400 (COOHA 3340 (OHA 1676 (CIO, a&ttnmtura~aJ 

a&A 1635 (C-C); ‘H NMR (CDCI,, TMS int standard): 60.74 
(d. 3H. Me-IS. I = 6.8 Hz). I66 (br r. 3H. Me-IO). I.88 (d. 3H. 

MC-l3.J = I.3 Hz). 2.7 (br 5. IH), 3.5 (brd. lHA4.17 [df. 1H.I 

= 2 5 (I) and 6 8 (d) Hz]. 5 6 (br. 2H. OH and COOHA 7 I I [dq. 
IH. I = 1.5(q) and 6.8(d) Hz]; “CNMR (CDCI,. TMS mt 

standard): dcntrcal with publtshcd data [IO]. 

Accfoxys&rmu orid (4A EI-GC/MS m/x (ml. tnt.A 39 (IOA 41 

(21). 43 (57A45 (IOA 51 (13). 52 (25A 53 (IOA 55 (14). 59 (IOA 77 
(I4).79(45A91(26A105(36A107(11A117(10A119(15A1~(1001. 

I21 (13). I31 (28). I43 (131 I45 (25A I46 (13). I47 (IIA I59 (3lA 

I71 (l3A 187 (20A 217 (IO). 232 (58A 233 (l3A 292 [Ml’ (Ok 

IR vs an- ‘: 3500 2400 (COOHA 1735 (C-O. acetale). 1692 

(C-O. a&tnssrm~al dL. 1635 (CdA ‘H NMR (CDCl,. 
TMS tnt. standardA 60.80 (d. 3H. J - 6.9HzA I.66 (d. 3H. J 

- l.8HzAl.9O(d.3H.I- I 5 Hz). 2% (I. 3H. pccta~c methyl). 

286 (5. IHA 3.55 (br d. IH. I - 9.6HzA 5.04 (br d, IH, I 

= 7.1 Hz). 7.14 (dd. IH. J - 9.6 and 1.5HzA 9.6 (br s. IH. 
COOHA “C NMR (CDCl,.TMS tnt. standard): b12.Oq (C-13). 

12.7q(C-I5).13.2q(C-10).21.3q(Mcoaute).25.4t,28.5r.31.2d 
(C.8A 34.46 (C-5). 44.61 (C-2). 547d (C-9). 75.7d (C-l). 125.9s. 
128.6~. 131.6s. 145.0d (C-l IL 171.2s (C-0 of xcta~c). I73 7s 
(C- 14). 

Vokreol(5). El-GC:‘MS m/‘z (ml. mt.b 39 (32A 41 (78). 43 (63). 

5) (lOA 53 (30). 55 (66A 57 (IO).65 (21,.67(27),69 (22A77 (53A 78 
(15).79(65~80(13).81 (57).91 (100).92(16).93(62).94(22A95 
(57). 103 (12X I05 (93). lo6 (23). 107 (9lA I08 (23). I09 (22). 110 




