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Abatraet-The principal contact alkrgem of the glandular trichomes of PhacAa camp~u&aria and P. pcdicellata were 
identified, and their potential to elicit allergic contact dermatitis was tested with guinea pigs. The active compounds 
from P. cm- arc novel derivative-s of famesylhydroquinone. The sensitizer of f. pe&efiura, also a new 
compound, is 2,4dihydroxy-&geranyIphenyl acetate. 

INTRODUCTION 

Contact with the glandular t&homes of several species of 
Phacelia causes many persons to suffer a severe alkrgic 
dermatitis [l]. Phaceiia compomJcrria and P. pedicellata 
arc two annual spaies of the California Mojave Desert 
which have this property. We determined to identify the 
compounds responsible for the dermatitis. 

RESULTS AND DISCUSSION 

The glandular exudate from the trichomes of each 
specks was collected by immersing intact fresh plants 
briefly (5-10 set) in acetone. This extract was compared by 
TLC to an extract of individual t&homes in order to 
conlirm that the compounds isolated were constituents of 
the trichome glands. 

Four phenolk compounds which had dermatitk ac- 
tivity were isolated from the extract of P. cawtpmdaria 
The principal constituents were compounds 1.2 and 3. 
Compounds 1 and 2 were unstable making an accurate 
assessment of their quantities in the original extract 
uncertain. P&ions of phenolic hydroxyl groups are 
apparent from the coupling constants of the two aromatic 
protons of each compound. In 3 chelation of the hydroxyl 
at C- 1 with the carbonyl group at C- 1’ is evident in the low 
frequency of the C=O stretch in the IR spectrum 
(164Ocm-I), and in the ‘HNMR spectrum from the 
single hydroxyl signal at d 13.15. Gmiiguration of farnesyl 
double bonds at C-2 and C-6 are apparent from the 
similarity of the vinyl methyl ‘H NMR shifts with those of 
homologous compounds for which we determined con- 
figuration with ‘“C NMR spectra [2]. Compound 4 is a 
minor constituent which we reported previously as a 
major constituent in P. minor and P. parryi [3]. The 
“C NMR spectrum of 4 is reported here to conlirm the 
configuration of the farnesoyl group shown. In structure 4 
the placement of a vinyl methyl group at C-6 versus C-7, 
or 2 configuration of the C-6 double bond gives substan- 
tially different calculated “CNMR spectra than that 
ObWVed. 

The glandular trichomes of P. pediullata contained 

two principal phenol& compounds 5 and 6. The ‘H NMR 
spectmm of 5 shows a geranyldihydroxyphenyl acetate. 
The ‘H NMR spectrum of the Uiacetate shows two non- 
equivaknt mctocoupkd a@ protons (I = 2.5 Hz), which 
establishes the benxene oxygenation pattern shown. 
Placement of the acetate group is apparent from the 
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C-5. C-6) 115.1 (4 C-3), 41.6 (t, C-43,39.7 (I. C-81 26.7 (1. C-9’), 
26.2 (I, C-S’), 25.7 (q, C-123,20.1 (q, MC-~‘), 17.1 (q. Mel 1% 16.1 

(4. M*73. 
2.4-Dlh~rox~6gerunyI~y~ oc&zre (5) A brown oil (1.2 g) 

was isolated from P. pdicellafa UV1~Hnm: 217, 285. 
IR vCHa - ‘cm-‘: 33&l (OH), 1749, 1714 (clo), 1205 (C-O). 
‘HNMR(9OM~CDCl,):db18(lH,d,I=2SHz,H-~6.13 
(1~~~=25~H-3~5.~(2~&,0H),5.13(1H,~.I=7~ 
H-y), 5.05 (lH,m, H-63,3.11 (2yd.I - 7 Hz, H-l’), 228 (3H.s. 
OAch co 204 (SH, m, H-4’ and H-5’) 1.68 (3H, s, Me3’). 1.67 (3H, 
s, H-81, 1.60 (3H, s, Ma73. “CNMR (67.94 MHz., CDCl,): 
6 171.3 (s, OAc), 153.9 (s, C-s), 148.0 (s, C-2). 136.9 (s, C-31,135.6 
(s,C-6),131.5(s.C-71,13Q7(s,G1),124.2(d,C-6?,121.3(rf,G2’), 
108.4 (4 c-sx 102.4 (4 c-3), 39.7 (C c-4,)# 28.9 (1. c-1’). 26.7 (1. c- 
S’), 25.7 (q. C8’), 20.5 (q, OAc), 17.7 (q, MC-~‘), 16.1 (q, Me31 
EIMS @robe) 70eV. m/z (rcl int.): 304 [Ml+ (12X 262 [M 
-CHICO]+ (48), 177 [M-C&III -CHICO-2H]+ (28). 138 
[M -C.H,, -MeCO]+ (64). 69 (100). Mctbylation of 5 with 
CHlNl followed by hydrolysii of the scetate (0.5 M KOH, 80% 
EtOH) gave a dim&y1 ether with a free hydroxyl ortho to the 
farnuyl group: ‘H NMR (90 Mm CDCl,): 66.35 (2H. s, H-3 
andH-5),5.35(lH,t.I=7Hz,H-23.5.3(lH,br.OH),5.12(1H, 
m, H-63, 3.84 (3H, s, OMe), 3.77 (3H. s, OMe), 3.38 (lH, d, I 
= 7 Hz, H-23. ‘H NMR (90 MHz, C,D,I’Q 66.67 (ZH, s, H-3 
andH-5).5.67(1H.1,1 = 7 Hz,H-23.5.18(lH,~H-6’),3.75(3H, 
s, OMc), 3.73 (2H. d, I = 7 I.4 H-l’), 3.63 (3H, s, OMe). 

fokIxuialdilutionsoftschcompoundtcxtalwcXcpn!pUed 
b+mingwitha lO%solninMe,CO.Thc&nkxoftheaniumlx 
mcshvad~a5~dropoftrb~t~~msrpQlibdtoth 
skininan8mmdian~ercirckkft Uoomaed-wCn 

inspcctcddailyforrac&nsfor3d8yx.Animmkwcrctben 
senaitixcdwitha5~esolnofthecrudctrkbomcatractmadcin 
Fred compktc adjuvant l%rec (Ll ml intr&rmal inja%ions 
wcrcgivcn2dayoapartintheintcncapukrregionofcadtanimxl 
Two weeks following the last injection the animak were 
chalkngcd with the test solns in the same manner as in the 
irritamzy test_ 

Ackurw~Thi6invutigationwassupportcdbyGrants 
No. AI 18398 and AI 00472 awarded to ER by the National 
Institute of Health. 

1. Mitchcll,J.andRoo~A.(1979)BocmJcd&rmaru@y,knnotology.p. 351. 
Greengrass Ltd vanaXwer. 

2 Reynolds, G. W, Proksch, P. and Rodriyq E (19%5) Pbuu 
Mad. 494. 

3. Reynolds, G. W. and Rodrim E (1981) Phyr-ry 20, 
1365. 

3_Furnesyf~$roxY6enzo& OEU (6) A brown oil (0.67 g) was 
obtained from the P. pcdidafa extract_ Spmtral data are given in 
ref. [2]. 

4. Ewing, D. F. (1979) Org. Mclpr Restm. 12,499. 
5. Reynolb,G.W.andRodr@u,E(1981)PIant~Mad.4&187. 
6. Dunn, I. S. Liberate, D. J, Caxtagnoli, N. and Rycrx, V. (1982) 

Cell. Iwmmnol. N 220. 
Tests for drrmatotoxlcfty. The assay used wax usentiaUy the 7. PO& L (1978) clmtact ah 4 249. 

Frcunds Complete Adjuvant Test dwaibcd by Kkcnk [8]. Five 8. Kkcak, G. (1977) in -WY and Pkrrmocobov 
Hartky strain fcmak guinea pigs 4-6 months old were tested for (Mamdli,F.N.andMaib&H.I.,eds)Ch.9.Hcmispbm 
irritant reactions to tat annpounds prior to sensitixatioo. Three- Publishing Corp., Washington, DC. 


