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Gyrinidal, a highly-oxygenated nor-sesquiterpene, 1s a major component in a fish-
repelling fluid secreted by abdominal glands of the famliar "whirligig" water beetles
(fam1ly Gyrinidae). Recently two groups'’? have described the 1solation and structural
characterization of gyrinidal &s (E,E,E)-3,7-dimethyl-8,11-d10x0-2,6,9-dodecatrienal (1).
In this report we describe a short, efficient, and stereospecific synthesis of gyrinidal
in four steps from an easily prepared ester of geraniol The labile diene-dione group 1in
1 1s generated in the last step of our sequence, and a facile rearrangement of an intermediate

allylic-propargylic alcohol 1s described.

Geranyl mesitoate (2), readily prepared from geraniol and mesitoyl chloride,® was oxidized
with 2.5 equiv selenium dioxade in refluxing ethanol® to give the termnal aldehyde 3 in 43%
yield, after chromatography on silica gel. The stereochemical purity of 3 was ascertained by
pmr spectroscopy,” no trace of the corresponding Z isomer could be detected (detection limt
2%). Addition of 2 equivalents of dilithio l-butyn-3-ol {prepared by treatment of 1l-butyn-3-ol
with 2 equivalents of n-butyllithium in THF at ° for 20 min), afforded the diol )i_ 1 93%
yield after chromatographic purafication; NMR (CDCls) & 1.40 (4, J=6.5Hz, 3H), 1.75 (broad s, 6H)
2.1 (LH), 2.26 (s, 9H, mesitoate), 4.52 (partially obscured quart, J=6Hz, 1H), 4.70 (s,l1H),
4,82 (4, J=7.5 Hz, 2H), 5.5 (broad t, 2H), and 6.82 (s, 2, mesitoate), IR (film) 3400 (broad),

2270 (wesk), and 1725cm™ * (strong), MS m/e 384.1 (M+). The mesitoate ester 1s completely
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b (x=H)
5 (X=CH(OCHCH5)CHg)

unaffected by the acetylide addation step.®

Reduction of the acetylene function to the trans double bond and cleavage of the
mesitoate group was accomplished in a single step by reaction with an excess of lithium
alumnium hydride, under carefully controlled conditions” (5 moles of filtered LAH solution
and 10 moles anhydrous sodium methoxide per mole 13_ , refluxing THF, 20 mn, alkaline work
up). The triene-triol & was obtained in 49% yield, after purification by preparative tlc,
NMR (CDCls) 6 1.25 (d, J=6.5Hz, 3H), 1.57 (4, J=1Hz, 3H), 1.6k (4, J=1Hz, 3H), 2.1 (broad,
bH), 4.08 (4, J=THz, 2H), 4.2-4.6 (broad, 2H), 5.2-5.6 (broad, 2H), and 5.6-5.8 (2H); IR (film)
3400 (broad) and 970 cm ! (medium), MS m/e 222 (M-18), 204 (M-36), 1T7 (M-18-45). The
omrssion of sodium methoxide, or the use of unfiltered IAH solutions or more vigorous
reaction conditions, all resulted in reduced yields of é.a

Final conversion of the triol é into gyrinidal was accomplished by oxzdation with
manganese dioxide (60 moles per mole 6, CHaCly, 0°, 5 hr),and the natural product could be
1solated 1n 49% yield after purification by silica gel column chromatography. The synthetic
material was homogeneous on tlec (Rf 0.6, 5% MeOH 1n CHCl,) and had a retention time of

6.6 min on glpe (6 £t. X 0.125 1n. glass 3% OV-1 in 80/100 Gas-Chrom @, 200°, N, 30 ml/mn),
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and 7 min on liquid chromatography (50cm X 6.25 mm 10u LaChrosorb SI 60 (Merck), 20%-i~PrH-
CH5Cl, in hexane, programmed 5-60% at 5%/min , 1 mlﬁn.m). Its spectroscopic properties are
the same as those reported for the natural material, NMR (220 MHz, CDCl,) § 1.89 (4, J=1Hz, 3H)
2.24 (4, J=1.3Hz, 3H), 2.39 (s, 3H), 2.3-2.6 (m, 4¥H), 5.89 (4, J=BHz, 1H), 6.5-6.T (m, IH),
6.85 (d, J=16Hz, 1H), T.43 (d, J=16Hz, 1H), and 9.98 (4, J=8Hz, 1H), IR (film) 2780 (weak),
1680, 1660, 1635 (211 strong), and 1610 cm t; UV N, (MeOH) 238 nm (€=23,000) and 350
(shoulder, e ca. 450), MS m/e 219, 216, 205, 191, 125, 109, and 43.

In an earlier route, the prctected form of  1l-butyn-3-0l, 3-(1l-lathio-l-butynyl)
1'-ethoxyethyl ether, was added to 2 to give the protected diol 5. Removal of the
ethoxyethyl function with p-toluenesulfonic acid in methanol (18 hr, 25°%) resulted in
complete i1somerization of the allylic alcohol to the conjugated methoxy alecochol 1.

Compound 7 underwent a clean reduction with IAH and oxidation with maganese dioxide to

give a product with the conjugated methoxy dienon¢ function 8, NMR (cpeils) 6 1.85 (4, J=1.3Hz,
3H), 2.18 (4, J=1.3 Hz, 3H), 2.28 (s, 3H), 1.5-2.5 (broad, 4H), 3.20 (s, 3H), 3.5% (¢, J=6Hz,

M), 5.87 (4, quart, J=8,1.3Hz,1H), 6.0-6.3 (2 peaks, 2H), T.k2 (&,d,5=11, 1fHz, 1H), and 9.98
(4, J=8Hz, 1H); IR (film) 1675, 1635, 1595 (strong), and 970 cm™; MS m/e 250 (M), UV Amax

(EtOH) 239 nm (e = 24,300) and 28% mm (¢ = 34,700).
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