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HETEROLYTIC CLEAVAGE OF HOMOALLYLIC ALCOHOLS—I

FRAGMENTATION OF 6-HYDROXYCAMPHENE DERIVATIVES*®
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Abstract—Heterolytic fragmentation of homoallylic alcohols incorporated in a bicyclo[2,2,1]heptane system with
electrophilic reagents or that of the corresponding epoxides with acids, is described. A short route, via this
fragmentation, to synthon 25, potentially useful in the syntheses of cis-jasamone and prostanoids, is reported.

1
Heterolytic fragmentations of Y—(F—?—Q—X, where X
and Y are nucleofuge and electrofuge respectively, to
L1 | .
-C=C- and Y*=ﬁ3 moieties have been extensively stu-

died' and frequently made use of in organic synthesis.’
We wish to report a related yet novel cleavage of
homoallylic alcohols incorporated in a bicyclo[2,2,1]hep-
tane system under conditions of electrophilic additions
or acid-catalysed ring-opening of the corresponding
epoxides. In generalised terms, this fragmentation can be
depicted as follows:

H—o—t—t—=t —>
[ |

R

— et

X==Cl, OH

The reaction differs from Grob fragmentations’ in
producing allylic halides or alcohols, instead of olefins
and, in appropriate cases, this can be of distinct value for
synthetic operations.?

The cleavage was first observed while studying the
reactions of an isolongifolene derivative 1* which on
treatment with 1 molar equivalent of chlorine (5% soln in
CCly) at 0° in presence of excess Li;COs, yielded the
allylic chloride 2 (IR: CHO 2720, 1730cm™'. PMR:
CHCI, br sig, 4.56 ppm, Wy =7 Hz; CHO, t, 9.78 ppm,
J=1.5 Hz), in almost quantitative yield. The compound
was found to be labile and its properties could only be
studied in CCl, soln, as attempts at its purification

*MRC communication No. 28.
®Preliminary communication: Tetrahedron Letters 201 (1977).
“Present address: National Chemical Laboratory, Pune, India.
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through distitlation or chromatography led to decom-
position. The stereochemistry of the C-Cl bond in 2
follows from the known propensity for endo attack (with
reference to norbornyl part) in isolongifolene deriva-
tives.” The configuration of the OH group was found to
be inconsequential since the other epimer of 1 (5 - endo -
hydroxyisolongifolene) fragmented with equal ease to
give the same product 2.
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In an obvious extention of the above, epoxide 3 on
exposure to 0.35% HCIO, in 90% aqueous dioxane (10°,
15 min) furnished, in almost quantitative yield, a mixture
of epimeric alcohols 4 (PMR: CHOH, br sig, 4.21 ppm,
Wu=9Hz; CHO, t, 9.83 ppm, J = 1.5Hz) and § (PMR:
CHOH, br sig, 4.04 ppm, Wy =8 Hz; CHO, t, 9.76 ppm,
J=1.5Hz) in which 4 predominated. The formation of
both isomers, rather than only 4, is ascribed to acid-
catalysed epimerisation (to some extent) at C-8 under the
reaction conditions. The same epimeric mixture but in
which now § predominates, is obtained by solvolysis (aq.
dioxane, Li CO,) of the chloroaldehyde 2. The epimeric
mixture of alcohols from both the reactions, on Jones’
oxidation,® furnished the same keto acid 6 (Amo
250.5 nm, 15150). These transformations also serve to
further support the structures of the fragmentation
products 2 and 4/5.

Another homoallylic alcohol 77 (m.p. 171.5-172.5°) on
exposure to Cl, yielded (~90%) the expected chloroal-

HO

XHoC

lol®

dehyde 8 (IR: CHO 2705, 1705 cm™*. PMR: CHCI, brs,
4,01 ppm; C-CH, brs, 5.72ppm, Wy =9Hz; CHO, d,
9.80 ppm, J =4 Hz) while the derived epoxide on acid
cleavage furnished (~95%) the anticipated hydroxyal-
dehyde 9 (PMR: CH,OH, brs, 4.14ppm; C=CH, bs,
5.50 ppm, Wy =7 Hz; CHO, d, 991 ppm, J =4 Hz).

‘R =H, Ry= OH
‘R/=O0H,R,=H
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CO, H

1oy

In both of the systems studied above, the moiety
undergoing fragmentation forms a part of a 6-hydroxy-
camphene nucleus. Hence, the rest of the study, aimed at
delineating the scope of the reaction, was carried out
with 6-hydroxycamphene itself. Fragmentation of 6-
hydroxycamphene® 10 took place in high yields with
various electrophilic reagents (Table 1). The tertiary al-
cohol 12 and cyanohydrin 13 were found to be equally
amenable to cleavage.

The fragmentation discussed above, appears to be
well-suited for the synthesis of certain substituted
cyclopentanes which can serve as synthons for several
cyclopentane-containing natural products. With a view to
exploring this possibility, the fragmentation of S5-nor-
bornen-2-0l'?> 23 was investigated. Reaction of 23 with
Cl, or Br; led to a complex mixture of products but,
gratifyingly, its treatment with mercuric acetate or mer-
curic trifluoroacetate directly gave lactol 25.'* The latter
could be Potentially useful for the syntheses of cis-
jasamone" and some prostaglandin intermediates.'®"’
The structure of lactol 25 was further secured by its
oxidation to the known lactone 26.'®

EXPERIMENTAL

All m.ps and b.ps are uncorrected. Light petroleum refers to
the fraction b.p. 60-80°. All solvent extracts were finally washed
with brine and dried (Na,SO,).

The following instruments were used for spectral/analytical
data: Perkin-Elmer IR Spectrophotometer, model 267; Perkin-
Elmer UV Spectrophotometer, model 402; Perkin-Elmer model
R32 (90 MHz) PMR Spectrometer; Varian Mat CH7 Mass spec-
trometer (70eV, direct inlet system); Hewlett-Packard 5712 A
and 7624 A gas chromatographs (Al columns, 180x0.6cm;
support, 6080 mesh chromosorb W; carrier gas, H,). All PMR
spectra were taken in 15-20% soln in CCl, (unless stated to the
contrary) with TMS as internal reference; signals are reported in
ppm (8); while citing PMR data, the following abbreviations have
been used: s, singlet; d, doublet; t, triplet, m, muitiplet; sig,
signal; br, broad. While summarising mass spectral data, besides
the molecular ion, the nine most abundant ions (mfe) are repor-
ted with their relative intensities.

Silica gel for chromatography (—100+ 200 mesh) was washed
with hot water till sulphate-free, dried and activated at 125-130°
for 6 hr and standardised.!® Tic was carried out on SiOy-gel layers
(0.25 mm) containing 15% gypsum and activated at 110-115°
(2 hr).

Reaction of 5-exo-hydroxyisolongifolene 1 with Cl,. To a
cooled soln (=5£2° of 1* (0.66g, 3 mmol) in CCl, (20 mi) con-
taining Li;CO; (0.61 g, 9 mmol) was introduced a cold soln of Cl,
4.2%, 5 ml=0.21 g of Cl;, 3 mmol) over 5 min. The yellow colour
of Cl, was discharged immediately after addition of Cl, was over.
LiyCO; was then filtered off and washed with CCl, (2 mi x 2). The
solvent was removed at 10+ 2° under reduced Pressure to give a
residue (0.78 g) of 2. IR: CHO 2720, 1730cm™"; C=C 1650cm™".
PMR: C-Me’s (singlets at 0.99, 1.0, 1.01 and 1.03 ppm), CHCI
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Table 1. Fragmentation of 6-hydroxycamphene derivatives

Substrate Electro- Product Isolated*
philic 4 Yield ¢ as R

Entry reagent o

R u "
1 10: Ry=OH, Ry=H cl, 14: R-H, X=Cl >95 21": Ren
2 10 Br, 15: R=H, X=Br 95 2!
i 10 Bryz 15 95 2!
4 10 Hg(OAc), 16: R=H, X=Hg(OAc) 95 21!
5  11: Ry=H,Rp=0H Hg(OAc); 16 95 21!
6  12: Ry=Me, Ry=OH 11 17: R=Me, X=I 85 22%: ReMe
712 Bry 18: R=Me, X=Br  >90 22¢
8 12 Hg(OAc); 19: R=Me, X=Hg(OAc)>95
9  13: Ry=CN, R=OH Bry 20: R = CN, X=Br 90 21"

*The fragmentation product was reduced, without purification,

with NaBH4/LAH

T1dentical with a-campholenic alcoh019'1°

$phe mixture of alcohols obtained was oxidised to a singli ketone:
1-(2',2',3'-trimethylcyclopent-3'-en-1'-yl)-propan-2-one 1

23:X=0Ac,0COCFy

(1H, br sig, 4.56 ppm, Wy =7Hz), CHO (1H, t, 9.78 ppm, J =
1.5Hz).

S-endo-Hydroxyisolongifolene and its fragmentation with Cl,.
To a stirred slurry of LAH (300 mg) in ether (30 ml) was added
dropwise, a soln of 5-oxo-isolongifolene® (1.2 g) in ether (25 ml).
After usual work-up, the residue was chromatographed over
SiOs-gel (IIB, 1.5cmx45cm). (i) 1:1 CgHglight petroleum,
25mix3, 950mg (i) 1:1 CsHglight petroleum, 25 ml, 31 mg,
mixture (iii) C¢Hs, 25 mi x 2, 100 mg, solid m.p. 82-85°, charac-
terised as 1. Frac. (i) was distilled to give pure 5-endo-hydroxy-
isolongifolene (900 mg) which crystallised on standing, m.p. 48.5-
49.5°. IR (liq. film): OH 3455, 1120, 1080cm™'; C=CH 870,
840cm™!. PMR: C-Me's (singlets at 0.79, 099, 1.03 and
1.11 ppm), CHOH (1H, dd, 4.05ppm, J;=8.5Hz, J,=3H2),C=
CH (IH, t, 556 ppm, J =3.5Hz). (Found: C, 81.49; H, 10.59.
C,sH2,0 requires: C, 81.76; H, 10.98%).

5-endo-Hydroxyisolongifolene (200 mg) was treated with Cl,
soln in CCl, (4.2%, 1.25 ml) to give a product (210 mg) which was
identical with 2 (IR, PMR).

Solvolysis of chlrooaldehyde 2. The chloroaldehyde 2 (650 mg)
was stirred (N,, 3br) with Li,CO; (580 mg) in 50% dioxane aq
(20 ml) at 40+1°. The contents were cooled to room temp.
Li;CO, was filtered and washed with ether (10mlx2). The
filtrate was diluted with water (20 ml) and extracted with ether
(10 ml x 3). The ether layer was washed, dried and concentrated
to give a residue (613mg) which was chromatographed over
$iOy-gel (IIB, 1.0 cm X 25.0 cm). After elution with C¢Hg (25 ml X
3) the column was eluted with 5% EtOAc in CsHs (25 ml X 4) to
give a mixture (434 mg) of alcohols 4 and § with the latter
predominating. PMR: C-Me's (3H singlets at 0.79, 0.89, 1.05 and
1.13 ppm), CHOH (1H, br sig, 4.04 ppm, Wy =8 Hz), CHO (1H,
t,9.76 ppm, J = 1.5 Hz).
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Oxidation of 4/5 to keto acid 6. The mixture of alcohols (4/5)
obtained above (180 mg) was dissolved in acetone (1 ml), cooled
(0°), and treated with Jones’ reagent (0.5 ml). After stirring (0°)
for 1hr, the mixture was worked-up to give a solid residue
(170 mg) which was crystallised from CH,CN to give 6, m.p.
162-164°. IR: C=0 1725, 1705 cm™". PMR: C-Me's (3H singlets at
0.96, 1.12, 1.18 and 1.28 ppm). UV (EtOH): Apax 250.5nm (e
15150). (Found: C, 71.74; H, 8.87. C;sH,,05 requires: C, 71.97; H,
8.86%).

Epoxidation of 1. To a soln of 5-exo-hydroxyisolongifolene 1
(490 mg) in 20% toluene in C¢Hg (5 ml), cooled to 25°, was added
a soln of perbenzoic acid (420 mg) in C¢Hg (5 ml). The contents
were set aside at —5 = 1° for 48 hr. The mixture was diluted with
ether (15ml) and washed with 5% NaHCO; aq (10 ml X 3) and
10% NaHSO, aq (10 ml). After work-up, the residue was crystal-
lised from light petroleum to yield 3 (400 mg), m.p. 102-103°. IR
(CHCL;):: OH 3610, 3495, 1040cm™'; oxirane ring 3045, 1220,
880cm™!. PMR (CDCly): C-Me’s (3H singlets at 0.68, 0.94, 1.03
and 1.10 ppm), CHOC (1H, t, 3.12 ppm, J =4 Hz), CHOH (IH,
ddd, 4.21ppm, J,=1.5Hz, J,=3Hz, J;=6.5Hz). (Found: C,
75.94; H, 10.09. C;sH,,0; requires: 76.22; H, 10.24%).

Action of HCIO4 on epoxide 3. To a soln of HCIO, (0.35%) in
90% dioxane aq (10 ml) at 10° was added 3 (315 mg) in one lot.
The contents were stirred at the same temp for 15min and
basified with 5% NaHCO; aq (15 ml). After dilution with water
(30 mi), the mixture was extracted with ether (15 ml x 3). Work-
up of the ether extracts gave a residue consisting of a mixture of
4 and 5 in which 4 predominated. IR (CHCl;): CHO 2705,
1720cm™'; OH 3440, 1020cm™'. PMR (CDCL): C-Me's (3H
singlets at 0.94, 0.97, 0.97 and 1.00ppm), CHOH (1H, br sig,
421 ppm, Wy =9 Hz), CHO (1H, t, 9.83 ppm, ] = 1.5 Hz).

The oxidation of mixture of alcohols (4, §) obtained above with
Jones’ reagent gave a product identical with 6 (vide supra).

Reaction of 7 with Cl,. A soln of 7 (220 mg) in CHCl; (2 ml)
was treated with Cl, in CCly (3.6%, 2ml) in the presence of
Li,CO; (210 mg) at —2°. Usual work-up provided 8 (235 mg). IR
(CHCly): CHO 2705, 1705 cm™'. PMR: C-Me’s (singlets at 0.97,
1.05 and 1.28 ppm), CH,CI (2H, brs, 4.01 ppm, Wy; = 5 Hz), C=CH
(1H, br sig, 5.72ppm, Wy =9Hz), CHO (1H, d, 9.80 ppm, J=
4 Hz).

Fragmentation of epoxide derived from 7. The homoallylic
alcohol 7 was treated with perbenzoic in toluene-benzene mix-
ture (-5°, 100hr) to give the corresponding epoxide. PMR:
C-Me’s (singlets at 0.89 and 1.08 ppm), oxirane CH, (1H, d,
2.23ppm; 1H, d, 2.44ppm; J=5Hz), CHOH (1H, d, 4.07 ppm,
J=6Hz2).

The above epoxide on treatment with 0.35% HCIO, in 90%
dioxane aq (5 ml) at 10° for 15 min gave 9. PMR (CDCl;): C-Me’s
(3H singlets at 0.97, 1.05 and 1.13ppm), CH,OH (2H, brs,
4.14 ppm, Wy =6 Hz) C=CH (IH, br sig, 5.50 ppm, Wy =7 Hz),
CHO (1H, d, 991 ppm, J = 4 Hz).

Fragmentation of 6-hydroxycamphene 10

(i) With Cl,. A soln of 10® (540 mg) in CCl, (10 ml) containing
Li,CO; (500 mg) on treatment with Cl, soln (4.2%, 6 ml) and
work-up gave 14 (~635mg). IR (CCly): CHO 2710, 1725cm™;
C=CH 885, 700cm™'. PMR: C-Me’s (3H singlets at 0.92 and
1.12 ppm), CH,Cl (2H, brs, 4.04 ppm, Wy =4 Hz), C=CH (1H, br
sig, 5.76 ppm, Wy = 6 Hz), CHO (1H, t, 9.75 ppm, J = 1.5 Hz).

Compound 14, obtained above (350 mg) in THF (10 ml) was
added dropwise to a stirred slurry of LAH (250 mg) in THF
(10ml) and stirred at ambient temp (30+1°) for 36 hr. Usual
work-up gave a residue (300 mg) which was distilled to give
21210 b.p. 110-115° (bath)/2.5 mm; np® 1.4678. IR (liq. film): OH
3340, 1050 cm™"; C=CH 800 cm_'. PMR: C-Me’s (3H singlets at
0.76 and 0.97 ppm), C=C-Me (3H, brs 1.61 ppm), CH,OH (2H, m,
3.59 ppm), C=CH (1H, br sig, 5.20 ppm, Wy = 8 Hz) (lit.” IR: PMR).

(ii) With Br,/BrN;. Treatment of 10 (1 mmol) with either Br,
(1 mmol) in CCly or BrN; (1 mmol) in CH,ClL, in presence of
Li,CO; (3 mmol) at —5+2° gave almost quantitative yield of 15.
IR: CHO 2710, 1725cm™"; C=C 1650cm™. PMR: C-Me's (3H
singlets at 0.92 and 1.12 ppm), CH,Br (2H, s, 3.92ppm), C=CH
(1H, br sig, 5.80 ppm, Wy =6Hz), CHO (1H, t, 9.72ppm, J =
1.5 Hz).
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Compound 15 on reduction with LAH gave a-campholenic
alcohol 21.

(i) With Hg(OAc),. To a soln of Hg(OAc), (318 mg, 1 mmol)
in water (5 ml) and THF (2.5 ml) was added a soln of 10 (152 mg,
1 mmol) in THF (2.5ml). The mixture was stirred at ambient
temp (~30°) for 1hr. The organomercurial acetate was reduced,
without isolation, by stirring with 3N NaOH aq (5 ml) and 0.5 M
NaBH, in 3N NaOH (5 ml) for 2 hr at ambient temp. (~30°). The
mixture was extracted with ether (20 ml x 3). The combined ether
extracts were washed with brine (5ml), dried and solvent was
distilled off. The residue was distilled to get 21 (150 mg, ~100%).

The endo-alcohol® 11 on similar treatment gave the same
product (>95%).

6 - exo - Methyl - 6 - endo - hydroxycamphene 12. A soin of
6-ketocamphene® (0.45g, 3 mmol) in ether (10ml) was added
dropwise to a cooled (0-5°) soln of Grignard reagent, prepared
from Mg turnings (0.15 g, 0.006 g atom) and CH;I (0.85 g, 6 mmol)
in ether. The reaction mixture was stirred at room temp (30°) for
4 hr and subsequently refluxed for 1 hr. It was then decomposed
with a soln of NH,Cl aq. Usual work up gave a residue which
was distilled to give 12 (0.4 g, 81%), b.p. 120° (bath)/5 mm. IR (lig.
film): OH 3530, 3480, 1060 cm™"'; C=CH, 1640, 940cm™'. PMR
(CDCL): C-Me's (6H, s, 1.11 ppm), ~C(OH)CH; (3H, s, 1.34 ppm)
CH-C=CH, (1H, brs, 2.45ppm, Wy =4Hz), C=CH, (2H, s,
498 ppm). Mass: m/e 166 (M*, 2.5%), 151 (4%), 133 (4%), 123
(7%), 108 (100%), 107 (20%), 93 (52%), 91 (14%), 81 (8.5%) and 44
(35%). (Found: C, 79.21; H, 10.97. C;H,50 requires: C, 79.52; H,
10.84%).

Fragmentation of 12

(i) With Br,. A soln of 12 (0.1g, 0.6 mmol) in CClL, (2 ml) was
treated in presence of Na,CO; (0.1 g) with a soln of Br, (0.096 g,
0.6 mmol) in CCl, at —5°. Usual work-up. gave 18 which without
isolation was dissolved in ether (10 ml) and treated with LAH
(30 mg). The mixture was stirred at room temp (~30°) for 5 hr.
Work-up and removal of solvent gave a residue which was
distilled to give 22 (90 mg, 90%), b.p. 90°(bath)/S mm. IR (liq.
film): OH 3360 cm™!, C=C 1645, 970 cm™'. PMR (CDCly): C-Me’s
(3H singlets at 0.78 and 1.0 ppm), C(OH)CH; (3H doublets at 1.21
and 1.25ppm, J=6Hz), C=C-CH; (3H singlets at 1.62 and
1.63ppm), CHOH (1H, m, 3.7-4.06 ppm), HC=C (1H, brs,
5.28 ppm, Wy = 6 Hz). Mass: m/e 168 (M*, 14%), 135 (28%), 120
(9%), 107 (100%), 93 (57%) and 91 (51%). (Found: C, 78.90; H, 12.11.
C,;Hx0 requires: C, 78.57; H, 11.91%).

Oxidation of 22 to 1 - (2',2'3' - trimethylcyclopent -3 - en - 1' -
yl)propan - 2 - one

To a complex prepared® from CrO; (0.182g, 1.8 mmol) and
pyridine (1.81m) was added a soln of mixture of alcohols 22
(0.078 g, 0.5 mmol) in pyridine (0.45 ml) and stirred at room temp
(~30°) for 24 hr. Usual work-up and distillation of the residue
gave the title ketone (0.066 g, 85%), b.p. 90°(bath)/3.5 mm (lit. !
b.p. 81-82.5/6 mm). IR (lig. film): C=0 1710cm™'. PMR: C-Me's
(3H singlets at 0.78 and 1.0 ppm), C=C-CH, (3H, s, 1.62 ppm),
COCH; (3H, s, 2.1 ppm), CH=C (1H, brs, 5.24 ppm, Wy = 6 Hz)
(it."" IR, PMR). Mass: mle 166 (M*, 6.4%), 123 (8.5%), 108
(100%), 93 (66%), 80 (30%) and 43 (74%). (Found: C, 79.38; H,
10.69. C,;H,50 requires: C, 79.52; H, 10.84.)

(i) With ICl. Treatment of 12 (100 ml) with IC1 (98 mg) gave a
product 17 which was too unstable and was immediately reduced
with LAH to 22.

(iii) With Hg(OAc),. To a soin of 12 (0.106 g, 0.64 mmol) in
THF-H,0 (1:1, 5 ml) was added Hg(OAc), (0.204 g, 0.64 mmol)
and the reaction mixture was stirred at 20° for 5Shr. Usual
work-up after dilution with water gave a gummy residue which
was crystallised from light petroleum to give 19 (0.26 g, 98%),
m.p. 104-106°. IR (CHCL,): C=0 1705 cm™'; Hg(OAc) 1600 cm™".
PMR (CDCL): C-Me’s (3H singlets at 0.92 and 1.12ppm)
Hg(OCO CHs) (3H, s, 2.02 ppm), COCH; (3H, s, 2.15 ppm) C=CH
(1H, brs, 5.4 ppm).

6 - exo - Cyano - 6 - endo - hydroxycamphene 13. A mixture of
6-ketocamphene® (0.396g, 2.7mmol), acetone cyanohydrin
(1.125 g, 13.2mmol) and a drop of 10% K,CO; aq was stirred at
room temp (30°) for 2 hr. The mixture was poured in water and
extracted with light petroleum (10 mix 3). The combined petrol
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extracts were washed and dried. The residue was chromato-
graphed over SiOx-gel (1.2cmx 18.0cm). After elution with
CHCl,, the column was eluted with EtOAc-CHCl; (1:9, 20 ml).
The removal of solvents from the eluate provided 13 as a
colourless oil (0.371g, 80%), b.p. 150-155°(bath)/2.5 mm. IR
(CCl,): OH 3580, 3420, 1110cm™"; C=N 2240 cm™'; C=CH, 1660,
900cm™'. PMR (CDCl;): C-Me’s (6H, s, 1.12ppm), CH-C=C
(1H, brs, 2.85 ppm, Wy = 4 Hz), C=CH, (1H, singlets at 4.98 and
5.21ppm), Mass: mle 177 (M*, 8%), 162 (8%), 121 (21%), 118
(100%), 93 91%), 79 (12%) and 77 (17%). (Found: C, 74.81; H,
8.19; N, 7.62. C;;HsNO requires: C, 74.57; H, 8.47; N, 7.91%).

Fragmentation of 13. Treatment of 13 with Br, (1 mol eq.)
followed by reduction with LAH gave 21.

Cleavage of norborn -4 - en -2 - ol. A soln of norborn-5-en-
2 - o2 (2.0g, 18.2mmol) in THF aq (i:1, 50 mi) was cooled to
20° and Hg(OAc), (5.8 g, 18.2 mmol) was added in portions over
20 min. Stirring at 20° was continued for 5 hr. The mixture was
diluted with water (50 ml) and worked-up to give a viscous liquid
(1.99g) which was chromatographed over Al,O; (II, 2.5cm X
19cm); (i) 0.5% MeOH in CHCl;, 10 ml x 10, 60 mg, mixture; (ii)
1% MeOH in CHCl;, 15 ml x 15, 1.05g. Frac. (i) was distilled to
furnish 25 (1.05 g, 45%), b.p. 120-125°/5 mm. IR (liq. film): OH
3400, 1070 cm™'; C=C 1625, 895 cm™". PMR (CDCl;): CHOC (1H,
m, 5.15-5.38 ppm), CHOH (1H, m, 5.43-5.63 ppm), CH=CH (2H,
m, 5.72-5.98 ppm). Mass: mfe 126 (M*, 1.3%), 125 (3%), 108
(13%), 80 (100%), 79 (91%), 70 (13%), 66 (28%), 57 (12%), S5
(16%) and 41 (25%). (Found: C, 66.73; H, 8.00. C;H;40, requires:
C, 66.67; H, 1.94%).

Oxidaion of lactol 25. A soln of the lactol 25 (75 mg, 0.6 mmol)
in annhydrous CH,Cl, (4 ml) was added in one lot to a suspen-
sion of pyridinium chlorochromate®? (257mg, 1.2mmol) in
CH,Cl, (4ml) and the contents were stirred (~28°) for 1.5hr.
Anhyd ether (20 ml) was then added and the supernatant liquid
was decanted from the black gummy residue. The latter was
washed with ether (10 mi x 3). The combined ether extracts were
passed through a small bed of deactivated Al,Os;. Removal of
solvent followed by distillation gave 26 (47 mg, 64%). b.p. 120-5°
(bath)/Smm (iit."® b.p. 95-100°/4mm). IR (CCL): y-lactone
1770cm™'. PMR: CH-O- (1H, dd, 5.45ppm, J;=6.5Hz, J,=
1.5 Hz), C=CH-CH, (1H, m, 5.82-5.95 ppm), C=CH-CHO- (1H,
m, 6.01-6.17 ppm) (lit.2> PMR).
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