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soycholicae 2 wore systhosized wsing reactions at the bridgehead positios (C-7) of 2 bicycio{3.3.1jnoass-2-one

system costained in 22.

Patchouli alcohol, the major compooent of patchooti o,
has been known since the nineteenth century’ and was
shown to have the stracture 1 in 1963.> From the same
source seychellene was isolated as a minor

and the structure determined to be 2.

| (patchouli alcohol)

2 (seychellene)

3 (norpatchoulenol)

Isolatios and the structure of norpatchoulenol 3 which
bas the odour of patchouli oif was reported by Teisseire

o ol in 19745
These three compounds each possess the novel
carbos  framework, s tricyclof$.3.1.0""Juadecans

skeleton. The synthesis of 1,7 2.° and 3** hes been

groups. Construction of the
carbon skeleton bas boen achieved by various romtes,
which may be classified as: intramolecular cyclization of
a properly functionalized bicyclic system (a derivative of
a cis-decalin or a bicyciof2.2.2Joctane), or intramolecaiar

reported by several

Diels-Alder reaction of a conjugated

cyciohexadicne
detivative. Owing to the marked difforence in the
fuactionalitics both at the bridgobead positioa (C-7) aad
at the adjacent position (C-11) betwoen patchouli alcobol
1 and seychellcne 2, previows work has concestrated on
the construction of either 1 or 2 except for one case.”***

We describe the synthesis of both patchouli alcobol 1

and seychellese 2 in racemic form via 3 common inter-
»

4-8." The ketol § was converted to a keto é
kotalization and subsequent oxidstion. The carboa
WWC'::&MM.IWM 2-ome in which the
eouﬁ&e group is beld rigidly
in the boat conformation,’’ and the acidity of a hydrogen
at the bridgehead position (C-7) in this system was fomad
to be significantly eahanced as compared with the acidity
corresponding  bydroges in  3,3-dimethyl
bicyclo{3.3.1}noman-2-0se.'* It was thus expected that
: . uily be introduced in the
bridgehead position (C-7) using the enolate of 6 on
treatmest of 6 with lithism diisopropyl amide (LDA) in
THF foliowed by reaction with methyi iodide, & product
7 was obtained in good yieid. We have examined and
exocuted the introduction of a variety of substiteats in
C-7 of ¢ and the related compounds under coaditions

8: R H
T: R=Me
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similar to the reaction, 6—7, and were coavinced that
the reactions at the bridgebead position in this system
would enabie us to systhesize both patchouli alcobol 1
and seychellene 2 employing a common intermediate 22.
The starting material for the synthesis of 1 and 2 was
y{4-methoxy-2-methylbenzoylbutyric acid 8,"* which
was subjected to the Wittig reaction using
methylenetriphenyipbosphorase-DMSO and subsequent
esterification gave an olefinic ester 9 (67%). Catalytic
hydrogeoation of 9 afforded an ester 16 (979%), which was
reduced to the alcohol 11 (98%). On oxidation with
pyridinium chlorochromate'’, 11 was converted to an
aldehyde 12, which, after chromatographic purificatioa,
was transformed to the acetal 13 (70%
from 11). Birch reduction of 13 followed by hydrolysis of

3

R=H, X=0 R = COOMe
sl!-ms.x-c.q2 ll.R-cazon
12: R e CHO

I3 n-a(g]

the resulting emol ether afforded a B, y-unsaturated
ketone 14 (85%), which was isomerized (NaOMeo-MeOH)
to a 1:1 diastercomeric mixture of the conjugated ketone
18 (77%). Deaceuhnnonolupvcamolm

means. Intramolecular cyclization of a diastereomeric
mixture of 16, afforded three products, two tricyclic
ketols, 17 (23%) and 18 (3%), and a conjugated ketone 19
(6%). Both 17 (m.p. 165-167") and 19 were obtained in
the pure state by chromatographic separation and
recrystallization. The spectral data made it possible to
assign the spiro structure 19 to the conjugated ketone. In
the NMR spectrum of the major product 17, a signal due
to H-11 appeared at 8 3.94 as a doublet of doublets with
coupling constants of 4.0 and 2.0 Hz, establishing the
stereochemistry of the OH group as depicted in 17. The
configuration of the OH group in the minor product 18
was shown to be identical with the one in 17 based on the
NMR spectral evidence (H-11 of 18: §4.12, dd, ] = 4.0,
2.0 Hz). Therefore the two tricyclic compounds, 17 and
18 must be epimers regarding the secondary Me group at
C-4. Further, the major product 17 was deduced to be the
one with the desired, natural configuration at C4, if one
considers the steric course of the cyclization reaction of
two diastereomers 16. Intramolecular Michael addition of
two diastereomers 16 would give two cis-decalomes, A
and B, respectively. In the second stage of cyclization, A
and B which necessarily assume the conformations as
shown for intramolecular aldo! condensation would yield
the tricyclic ketols, 17 and 18, respectively. There must
be a 1,3-diaxial Me-Me interaction in the transition state
from B to 18, which inhibits the formation of 18. In
contrast, no such unfavorable steric factor is present in
going from A to 17. A similar explanation was presented
for the preferential formation of a tricyclic compound
having the secondary Me group with the desired stereo-
chemistry at C4 in the synthesis of patchouli alcohol”
and seychellene.™ The validity of the stereostructure 17

Me (o]
(1 AP LI H, R? « Mo 9
18: &'. Me, R = H
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{ ]
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Me Me
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A ]

assigned to the major product of cyclization was
substantiated by conversioa of 17 to (+)-seychellene 2,
which was conducted as follows. Reduction of 17 with
zinc in ether saturated with HC1'* afforded an alcobol 21
(76%) (reduction of 17 to 21 was also effected by coo-
version to a thioketal 20 followed by desulfurization with
Rancy nickel in 98% overall yield). On oxidation (CrO,y-
pyridine) the alcohol 21 gave a ketone 22 (95%), which
was used as a common intermediate for the synthesis of
patchouli alcobol and seycheliene. Methylation at the
bridgehead position (C-7) of 22 was achieved by treat-
ment of 22 with LDA in THF and subsequent reaction
with methyl iodide, affording a ketone 23 (79%), being
ideotified as (2)norseychellanose by spectral
comparison. Coaversion of 23 to ()-seychellene 2 was
performed quantitatively usder conditions similar to
those reported.*” The IR and NMR spectra of (1)-2
parified by preparative GLC were in complete agreement
with those of natwral 2.°

For the synthesis of patchouli alcobol 1, an OH group
was introduced in C-7 of 22: the esclate penerated from
22 and LDA was reacted with the molybdenum peroxide
reagent,'® affording an a-ketol 24 (749). Reaction of 24
with MeLi gave a 1,2-diol as expected, which oa deby-
dration yielded a complex mixture. This result must be
betothememofthem{mnthebtw
position in 24, considering the success of a similar
debydration in the final stage (23-+2) of the synthesis of
(2)seychellene. In order to circumvent this difficulty, the
OH group in 24 was protected as a methyl ether. The
a-ketol 24 was methylated to a keto ether 25 (83%). On
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20: &3 22: R-H
23: R Mo
2! R = H 26: R=0H
25 : R = OMe

reaction with MeLi and subsequent dehydration 25 was
coaverted to an allyl ether 26 (67%). Cyclopropanation of
the double bond in 26 was examined usiag 27 as a model
compound, which was prepared from $ by five steps.”
mmnmmwcywmm
(55%) by the Simmoss-Smith reaction,”"'® whereas wa-
der similar conditions 26 was recovered uschanged or
gave a complex mixture at elevated temperatures (c.g.
50"). These results suggest that neutral or basic coadi-
mmmaryfotcydowopunﬁoudﬁ.mme
allyl ether 26 was treated with methylene,” oo reaction
occurred. Cyclopropanation of the dowble boad in 26
could be achieved by treatment with diazomethane in the
presence of a copper chelate,™ affording a cyclopropane

group in 29: thus, 29 was converted to ()-patchouti
alcobol 1, m.p. 37-38° (57), identification of which with
patural 1 was made by spectral and tic comparisos.

EXPERIBMENTAL

M.ps were uacorrectod. IR spoctra were takes i CHCY,

m'hIASCOWMndJASCOM
monts. NMR spectra wers obtained ia CDCl, using »
HA-100D (100 MHz) spectromoter: chemical shifts (8) are
ted in ppm downlleld from interaal TMS and coupling constants

ia Hz Low resolutica mass spectra were determined

Hitachi RMU-6C mass spoctrometer. High resolation mass

f&!&

gi

trs were recorded oa a JEOLCO GMS-01SG mass spoctrometer.
A Varisa 15204 gas chromatograph was med for amalytical and
proparative GLC (Sft. X025 in. colwma packed with 5% SE-2
oa Celite $45). For TLC silica gal 60 Py, (No. 5715) and 60 PFy,,
(No. 7747) (B. Merck, A. G., Germany) were weod: thickness
omployed was 1.50mm for prepanstive hayer chromatography
(pic). For colems chrometography silicic acid (Silica Gel 60, No.
7734, E. Merck, A. G., Germany) was wsed. loa exchange resia
wsed for seutralizstioa was Amberfite CG-50 (Type ). Reageats
and solvests wsed for reactions wader anhydross coaditions were
purified and dried as follows. i-Pr;NH: distilled from NaH wder
N;; SOCl,: distilled in the presssce of quimoline; Mel aad
CHC)y: dintilled from CaCly; THF sad DMRB: drisd over Na aad
distilled from K-beazophesoss ketyl uader N,; ether: dried over
Na and distifed; pyridine: dintilled from BsO; beazese and
toluese: distilled from Na; MoOH: distilled from Mg(OMs),
usder N,; BF,-OEt,, 1-BeOH, aad DMSO: distilied from CaH,
wader N,. A dry ico-acetone bath was weed for conducting all the
reactions beiow 0°. Organic solns were washed with satwrated
NaCl soln, dried over Na,SO,, evaporated by vacwsm rotary

evaporator.

Keto ketel 6. A stirred aixture of $* (10mg), p-TsOH-H,0
(4 mg), and cthylone giycol (4 mi) in toluene (25 mi) was refluxed
with azeotropic removal of H/O using a Deas-Stark apparatus
for 4 br. The mixtare was coolod, washed with sat. NaHCO, aq
(2 mi) and subsequeatly with H,O (2 mi), dried, and coaceatrated
10 give an oily hydroxy ketal (13 mg), which was wsed directly for
the sext step. To a stitred sola of the hydroxy ketal (13 mg) i
pyridine (0.5 ml) was added a mixtwre of CrO, (28 mg)-pyridine
(05 ml) at 0°. The mixture was stirred at room temp for 2.5 be,
diluted with ico-water (4 ml), and extracted with bearese (4 x
10mi). The beazene extracts wore dried and comcestrated to
afford an oily residue, which was purified by pic [beazeno-ether
(1:1)], yielding 6 (8.5 mg, 70% from $) as a coloriess liquid; IR
171Scm™'; NMR 1.05 (3H, 3), 3.8-4.0 (4H, m, A,B,; type); Mass
236 (M*). (High resolstion mass spectrum. Fousd: 236.1396 (M°).
CiHyO, requires: 236.1412].

Methylation of keto ketal 6. To a cooled (-78") sole of i
Pr,NH(OMSd)th{F(ld)uduN,.awh(o.lul)oll.sl

the mixtare and after S min H,O (0.5 mi) was added. The mixture
was coacestrated, diluted with HyO (1 mi), and extracted with
beazese twice. The benzene extracts were dried and comcen-
trated. The ody residue was parified by pic [beazese-Et,0 (1:1))
bm?ﬂﬁn”)nnmw IR 1715 cem”’; NMR
0.98 (3H, 3), 1.00 (3H, 3), 3.8-4.0 (4H, m, A,B, type); Mass 250
(M°). (High resolution mass spectrum. Found: 250.1582 (M°).
CsHyO, requires: 250.1565}.

Olefinic ester 9. To a stired mixture of methyitripheayl-
phosphoaium bromide (19.0g, 0.053mol) in DME (140 mi) at
-30" under N, was added a sols (26.3 ml, 0.067 mol) of methyl-
suMayl carbandon (2.55 M: prepered from 1.93g of NaH and
31.5mi of DMSO). The mixtare was kept at room temp. for
20 min, again cooled (- 30°), and DME (175 mi) added. A sotn of 8
(5 8. 0.021 anol) i DMSO (27.5 eal) was added dropwise to the red
wu—r The mixture was stirred for 3 be, while the
temp. of the cooling bath was raised gradually to rooas teasp. The
mixture was diluted with H,O (30 ml) and coocentrated. The
mnixm'uvuhdvhhbazm(lxnd).ndﬂed
(pH 2) with oxalic acid, and extracted with beazeoe (4 % 40 ml).
The boazeas oxtracts were driod and concontrated (o give an od,
The residue

with
CHG,M-WMdeMm’(u*
67%), b.p. 151-15 (2 mmHg); IR 1735, 1605, 1500, 900cm™';
NMR 1.5-18 (2H, m), 2.2-2.5 (4H, m), 2.27 (3H, s), 3.66 (3H, 3),
379 (3H, 3), 488 (1H, d, I = 2.0), 5.18 (1H, d, ] = 2.0), 6.67 (IH,
dd, ] = 8.0, 2.0), 6.72 (1H, br.s), 6.99 (1H, be.d, ] = 8.0); Mass 248
(M*). (Fossd: C, T2.78; H, 8.12. C,sH /O, requires: C, 72.55; H,
£.12%).
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of which yiclded ¥ (148 3, 97%), b.p. 146-147
2 mmHg); IR 1735, 1607, 1500cm'; NMR LI9 (3H, d. J = 7.0),
1.5-1.7 (4H, compicx m), 2.2-2.4 (2H, =), 230 3H, ), 291 (I1H,
m), 365 OH, 3), .78 3H, 5), 689 (1H, br.s), 673 (1H, dd, I » 8.0,
2.0}, 7.08 (1H, be.d, ] = $.0); Mass 250 (M°). (Fowad: C, T221; H,
$.80. C,sHx0, requires: C, 71.97; H, 1.96%).

Alcokol 11. A solm of M (4.778, 19.1 mmol) in cther (65 mi)
was added dropwise $0 a stirred sola of LAH (726 mg, 19.1 mmol)
in other (1S mi) at -20°. Thea the mixture was stirred at 0 for
SO min, diknted with 10% MoOH-cther, and added with a sat-
wrated aquoows sols of potassiom sodium tartrate. The ppts were
Shered off with the sid of Swper Cel and washed thoroughly
with ether. The combined Siitrates were dried asd concontrated to
.mmmama«unm*
90%), bp. 145-150° (2 mmHg); IR 3680, 1607, 1508, 1043 cm™;
NMR 1.1T(H, d,J = 7.0), 1.3-18 (6H, eo-puxn).uon.-).
290 (IH, m), 3.50 (2H, 1, I = 6.0), 3.78 (3H, 3). 6.68 (1H, br.s),
672(1H,dd, ] = 8.0, 2.0), 7.09 (1H, be.d, ] = 8.0); Mass 222 (M*).
g’oad: C, 75.55; H, 981. C, HpO, requires: C, 7563; H
9%

Aldchyde 12 and scetel 13. To s stired swspeasion of
CsHNHCrOC1 (9503, 44.1 mmol) in CH,CY, (58 i) was added
rapidly a soln of 11 (6.45 . 29.3 mmsol) ia CH,Cl; (14 ml) at room

tomp. The stirring was contimsed for 1.5 e, aad the black mix-
mwmmumﬂ;mmde

¥

chromatographed

cua,.mu(woaaww;mzmxm.
1607, 1500 con™'; NMR 1.18 OH, 4, ] = 7.0), 1.4-1.9 (4H, complex
m), 230 OH, 8), 2.2-2.6 (ZH, m), 290 (IH, m), 3.77 (OH, 3}, 689
(1H, be.s), 673 (1H, dd, J = 8.0, 2.0), 7.09 (1H, be.d, ] = 8.0); Mass
220 (M*). A stirred mixture of 12 (5 . 22.7 mmol), p-TeOH-H,0
(20 mg). and cthylene giycol (20o) i tolucae (S0ml) was
with azeotropic removal of H;O using a Dosn-Stark
for Shr. After cooling, the mixture was added with
K{CO,, washod with H,O (4 x 20 mi), dried, aod conceatrated to
give a pale yellow liquid, distiliation of which afforded 13 (4.193,
0% from 11) as & colotiess liquid, b.p. 176-178° (4 amHg); IR
1606, 1500 cm™'; NMR 1.17 (3H, d, J = 7.0), 1.2-1.8 (6H, complex
m), .28 (3H, 3), 2.98 (1H, m}, 3.78 (3H, 3}, 3.7-4.0 (4H, m, A,B;
type), 4.7t (1H, ¢, J = 5.0), 6.68 (1H, br.e), 6.72 (1H, dd, I = 8.0,
3.0), 709 (1H, br.d, J = 8.0); Mass 264 (M°). (Fouad: C, 7292; H,
9.16. C, H 0, requires: C, T2.69; H, 9.15%).

8.v-Unsaturated ketome 14 and conjugeted ketone 15. To »
stirred sole of 13 (281 g, 1.2 mmol) ia THF (112 mi), 1-BaOH
(112 ml), and Gquid NH, (280 mi} ander N; was added Li wire
(1.0g) cwt into small piocos i portions. After stiTing at -33° for
4 min, NH; was allowed to evaporse at room temp. To the
wixture BrOH was added dropwise, concontrated, H,O (W mi)-
beazeae (50 o) added and agais coscentrated. Water (20 mi) was
added 0 the residue and the mixtwre extractod with beszeme
(4 x 70 mi). The boazome extracts were drisd sod coscestrated to
give an off (3.1g). A mixture of the of in MeOH (35mf) and 2
saturated oxalic scid sola (17 i) was stirred at room temp. for

i

with CHCl 1o give 14 (2405, 85%) as 2
oolodmiquid IR 1712cm”'; NMR 0.97 OH,d, ] = 7.0), L.1-1.$
(6H, complex m), 1.5-18 (2H, m), 168 (3H, ), 2.2-26 (3H,
complex m), 282 (2H, brs), 3.8-4.0 (4H, m, A;B, type), 483 (IH,
t, = 5.0); Mass 252 (M*). To a solm of 14 (127g, 5.0 mmol) in
MeOH (48 mi) was addod 2 sole (6.7ml, 29mmoD) of 0.44 M
NaOMe in MeOH undor Ny The sole was stirred at room tesp.
for 2 be, ion-sxchange rosin (6.5 g) added, and stirred for 10 min.
The mixture was passed through s colmma of ioo-exchenge resin
(3g) with MoOH (60ml). The combised MeOH soln was
cosceatrated to give a brows Equid. Pwrilication by columa
chromatography with CHCl, and sabeequent distillation afforded
15 (0.98g, 77%), b.p. 181-182° (4 mmHy); IR 1660, 1618cm™";

K. Yadaos o o

NMR 0.90 (d, J=7.0) and 1.04 (d, ] = 7.0) (total IH), 1.95 OH,
be.s), 3.8-4.1 (dH, complex m), 484 (1, J = 4 5)and 438 (1, ) = 4.5)
(total 1H), 5.94 (br.s) and 5.96 (br.s) (sotnl 1H); Mass 252 (M*).
{Fouod: C, 70.98; H, 9.48. C,;H,0; requires: C, 71.39; H, 5.59%.
High resolutios mass spectrum. Fownd: 252.1716 (M*). C,sH,00,
roquires 252.1725).

Keto aildchyde 36. A soln of 15 (233, 9.1 mmol) in AcOH
(34 mi)-H,0 (17 md) was stirred at 90° for 4 be, coacestrated and
H0 (% mi)-beazene (20 ml) added. The aqueows phase of the
mixtwre was made basic (pH 8) by addiag NaHCO,. The beazone
isysr was scparated and the aguecus phass further extracted
with boazese (4 x 20 mi). The combined benrese extracts were
dried and coucestrated to give 16 (1.96g, 99%), which was
directly used for the sext step without farther purilication; IR
2740, 1730, 1661, 1618cm~'; NMR 0.90 (d, J = 7.0) and 1.03 (4,
1=17.0) (sotal 3H), 1.98 (3H, br.s), .94 (1H, br.s), 9.74 (1, ] = 2.0)
and 9.77 (t, J = 2.0) (total 1H); Mass 208 (M*). [High resohstion
oass spoctrem. Fousd: 208.1434 (M*). C,HyO; requires:
208.1463}.

Cycibzation of keto eldehyde 16. To & solm of ¥ (Timg,
1.32mmol) in t-BaOH (98ml) was added 2 sole (7.30m,
1.88 manol) of 9.26 M 1-BoOK i t-BeOH mader N;. The soln was
stirred at room temp. for 30 min, ioo-exchasge resin (3.5 g) od-
uuwmm«mmw-ﬁ.mm

of & mixture of 17 aad 18 from »-hezane-benzens afforded pwre
l7(55~.20§).?mthmﬁqhuambdl1niu
(ca. 1:1) were obtained (9.5 mg, %), the ratio
by NMR. Purification of 19 was repeated by pic
(16 mg. 6%). 17, mp. 165-167" (sealed m).
1T20cm’; NMR 081 (3B, 4, ) = 7.0), 1.04 OH, #), 3.94 {
J=4.0, 2.0); Mass 208 (M*). (Fomad: C, 14.77; H, 9.36. C;;Hy0;
requires: C, 74.96; H, 9.68%). Mixtwre (1:1) of 17 and 18

081 (4, 1=7.0)and 1.14 (d, ] = 7.0) (iotal 3H), 1.04s) snd 1.13(s)
(cotad 3H), 3.94 (dd, J = 4.0, 2.0) and 4.12 (44, ) = 4.0, 2.0) (total
1H). 19; IR 3640, 3460, 1660, 1616cm™'; NMR 083 (H, d,
J=70) 197N, 4,)=1.0,390(1H, &d,) = 100, 4.0, 613 (1H,
q. J = 1.0); Mass 208 (M*).

Thicecetal 3. A sola of 17 (100 mg. 048 mmoi) sad BF,-OEt,
(0.12 ml) in ethanodithiol (S eal) was stirred st room temp. for
0min and diated with & sat. NaHCOmq. The mixtare was
extractod with CHCl (6 x 10 ml). The CHCly extracts were dried
and cooceatratod. The residec dissolved in tolwene was coactn-
trated for removal of ethasedithiol to give aa oil. Purification by
pic [CHCly-BtOAc (10:1)] afforded 20 (137 mg, ca. 100%) as &
colorless oll; IR 1560, 3400 cm™*; NMR 0.77 (3H, 4, ] = 7.0), 0.58
(3H, 1), 3.2-3.5 (41, m, A,B, type), 3.0 (IR, 44, ] = 4.0, 2.0);

Alcohol 21, (l)‘l'oasoholﬁ(lﬂu.o.ﬂmnhmﬁ
(16 ml) was added W-2 Raaey sickel (ca. 2.6 ). The suspeasion
was reluxed for 30 min, cooled, and Sitered. Evaporation of the
fitrase gave 31 (92 mg, 90%) as & coloriess off which was bomo-
poncous os tic amalysis; IR 3660, 3450cm™'; NMR 0.76 OH, 4,
J=60), 096 (OH, 1), 3.65 (1H, brs); Mass 19¢ (M°). (High
resolution mass spectrwe. Fomad: 194.1675 (M*). C\yHpnO
roquiros: 19€.1671]. () To a stirred sols of 17 (T mg) in cther
seturated with HCl gas was added st —20° activated Za powder
(!ﬁg)hmm“mmuflyIE:M
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homogoscoss oa tic anelysis; IR 1712cm™'; NMR 0.9¢ (OH, 4,
J=10), 100 COH, 8), 22-24 (2H, m); Mass 192 (M*). [High
resolstion mass spectrum. Fomad: 192148 (M°). C,;Hy,0

mnﬂ.wﬂuﬁuhﬂc(ﬂla’-&o&cm 1)) aflorded
13 3.8 mg. 79%) a3 a coloriess liquid; IR 1710 cea'; NMR 081
(3H, d, ) =7.0), 0.9 (3H, 3), 0.98 (OH, 3), 2.26 (IH, br.s); Mass

UchhmmN,.Thm'uﬁmlnmm
for 40 min, cooled (0", H/O (1 ) added, and extracted with
ether (4 x 10ml). The etheresl extracts were washed with H,0
(3 mi), dried, and concestrated to give an sicobol (16 mg) a3 an
oil; IR 3530, 3400 con™'; NMR 0.78 (3H. 3), 0.52 (3H, 5), 0.81 (OH,
d, J=6.0), 1.24 OH, 1); Mass 222 (M*). To a stirred sole of the
akohol (16mg, 0073 mmol) ia benzene (0.35mi), pyridine
(0.2 m) was added usder N; and a sola of SOCl, (7.1 4l

giving an
o, purification by pk (n-hexane) afforded (2)-3 (15 mg, 9%
from 23) as a coloriess od; IR 3060, 1637, 881 cm™'; NMR 0.74
(OH, d, J = 7.0), 0.81 (3H. ), 0.95 (3H, s), 458 (1H, d, I = 2.0),
478 (I1H, d, J=20); Mass 204 (M°). (High resolution mess
spoctrum. Found: 204.1863 (M°). C,sHy roquires: 204.1877). A
pure sample of (2)-2 was obtained by preparative GLC (1107
a-Ketol 34. A sols of 23 (35 g, 0.13 mmol) in THF (l.lnl‘)
was geserated by the procedure described in the
13 wsing the foliowing roagemts; iPr,NH (0.46 ml, BJnol)
THF (6.1 mi), 1.6 M »-BuLi (1.5 al, 2.9 mmol) in n-bexane.
the cooled (—78%) sols of the esolate, MoOy-Py-HMPA (330
Mlﬂ)m“umwﬂrmmm
at -78° for 1w and H,0 (2 ml) added. coohhdh
removed and the mixtwre allowed $0 reack room teoep.
mixture was evaporated, H;O (1 aal) added, aad extracted
CHCl; (4% 10mi). The CHCl, extracts were dried and
trated. Puriication of the residwe by pk [CHC1,-B1OAc (100
gave U (28 mg, 74%) as a colorless liquid; IR 3530, 3400, 17 It.
1701 co™'; NMR 0.84 (3H, d, J = 7.0), 1.04 (OH, 3); Mass 208
(M*). [High resolution mass spectrum. Fownd: 208.1482 (M°).

Cy3H O, requires: 208.1463).

Keto ather 28. To a stirred suspession of M (l6mg.
0.076 momol) and NaK (ce. 50mg. ca. 2mmol) in DME (3.7 i)
Me!l (0.30 ml, 4.70 mmol) was added smder N,. The mixtere
stirred at room temp. for | he, NHCl added, and
concestrated. Water (2 mi) was sdded to the residwe, sad
mixture was oxtracted with CHCl, (4 x 7 ml). The CHC,
were dried and concentrated giving aa oil. Purilication by pic
(CHCI,)P ve 25 (14 mg, 83%) 28 a coloriess liquid; IR 1707,
1104 cm™'; NMR 0.90 (3H, d, 1 =7.0), 088 (OH, s), 340 (3H, 3);
ummwxmamuummpmmnm
(M"). CyHxO, requires: 222.1620].

Allyl ether 3%. A sola (053 m!, 0.61 mmol) of 1.15M Meli in
ether was added (0 a stirred sola of 25 (13.6 mg, 0.061 maeo]) in
ether (0.4 mi) undor N; st room temp. The mixture was stirred for
20 min st room tetap., dilwted with H,O (1 mi) uader cooling, and
extracted with ether (4 x 7 mi). The othereal extracts were dried
and cooceutrated to give an alcobol (15 mg). To a stirrod sola of

o

o

H

e

it

il

%

um(ls-..m-ohmummum&
(460, 2 sola of SOCY, (11.6 xl, .16 smol) i beazese (0.3 o)
was addod wader N; ot ~5°. The mixtwre was stired at -5° for
30 min, poured into ico-water (2 mi), and extracted with bearone

1637, 1084, 905 cm™; NIIO.NOH.‘J-‘I.O).OSOH 5% 331
(3H,9), 488 (1H, 4,1 = 1.5), 507 (1H, d, ] = 1.5); Mass 220 (M").
[High rosoletion mass spoctrem. Fomad: 2201835 (M*). C,sH0
roquires: 220.1827].
Cyclopropene

a3 & carrier gas was passed at 16° for 1.5 bw. Doring the reaction
aa additional amowst (10 mg) of the copper chelate roageat was
sddod. The mixture was dilated with a-hexase and filtered. Ax od
obtained om evaporstion of the fltraic was separsted by pk
(CHC1,) and ssbeoquently by preparative gic (1607), aflording 28
(24 mg, 47% based oo reacted 36) as s coloriess Hquid aad 2
(3.2 mg, 40% recovery). 28; IR 55 (cyciopropane CH;), 1090,
1080, 1018cm™"; NMR 03-09 (4H, complex m), 082 (3H, d,
J=6.0), 0.98 (3H, 3), 3.26 (3H, s); Mass 234 (M"). (High resol-
tion mass spoctrum. Found: 234.1960 (M*). C\HyO requires:
24.1984).

(2)-Patchouli alcokol methyl ether 29. A mixture of 28 (3 mg,
0.013 mmol), NaOAc {15mg, 0.18mmol), and P10, (15mg) in
A<OH (0.3 mi) was stirred at room temp. for 40 min wader H,,
dilatod with RtOAc (2 mi), and filierod. The residue obtaised on
evaporation of the fitrate was treated with ethereal CH,N,. The
soln was conceatrated to give an o, purilication dy pic (CHCh)
aflorded 29 (2.5 mg, $3%), m.p. 62-64°; IR 1111, 1070 cm™"; NMR
0.79 (3H, d, J =6.0), 0.82 (3H, ), 1.15 (2x3H, 3), 3.21 3H, 3);
Mass 236 (M*). [High resolution mass spectrem. Fousd: 236.2150
(M°). CrHinO requires: 236.2148).

{2)-Patchouli asicohol 1. To a stirred mixture of CrO; {10 mg,
0.10mmol) in AcOH (0.07 ml) was added a sols of 29 (25 mg,
0.1 mmol) & CH,CY; (0.1 mi). The mixture was stirred at room
tomp. for 40 min, dilwted with ether (1 mi), and fitered. The
fitrate was poured into a cooled (0%) sola (0.3 ml) of 3N KOH.
The mixture was separated and the aquoows phase was extracted
with ether (3 % 10 mi). The organic extracts were washod with sat
NaClag is the preseace of & small amoumt of solid NaHSO,,
dried, and concentrated. The residue was treased with ethereal
CH,N,;. The sola was conceatratad to give an ofl, purilication by
pic (bearewe} aflorded (2)-1 (cs. 1.3mg, ca. 55%). Further
purification by GLC (180" gave crystlline (2)-1, m.p. 37-38°
(High resodution mass spectrum. Foond: 222.1992 (M°). C,sHyO
requires: 222.1983).

Acknowiedpements - We are graseful 1o Prof. Y. Hirata for his
eacouragemeat, Prof. A. Yoshikoshi for providing us with the IR
sod NMR spectral data of 23, asd to Profs. R. Noyori and H.
Takaya for generous sepply of the copper cholate reageat. We
wish to theak Dr. I. Sakai and kis associates (Toray Industries,
Inc., Analysis Coner) for obtaining high resoletion mess spectra.



No. 19, 8 (1974); *P. Teisscire, P. Manpetit, B. Corbier
Romiller, INd. No. 19, 36 (1974); ¢
Corbier, M. Pisttier and P. Maspetit, Bid. No. 19, 69 (1974).

*G. Bchi, W. D. MacLeod, Jr. sad J. 0, /. Am. Chem.
Soc. 86, 438 (1964); *S. and D. Dumas, J. Chem.
Soc., Chom. Commtm. 1287 (1968); “R. N. Mirvingson and K. J

Schmalrd, J. Org. Chem. 37, 2871 (1972); “F. NK s0d G. Ohiofl,
Hels. Chim. Acta 57, 1968 (1974).

SE. Piers, W. do Waal and R W. Britton, J. Am.
$113 (1971); *R. N. Mirringtoe aad K. J. Schmalzl, I (
Chem. 31, 2877 (1972); *N. Pekamiys, M. Kato and A. Yoshik-
oshi, J. Chem. Soc., Perkia Trans. 1, 1843 (1973); “G. Friter,
Hels. Chim. Acta 57, 172 (1974).

*See J.-L. Gras, Tetrahedron Letters 4117 (1977).

i, Y

?
5% |

1, 2133 (1976); and
K. Yameda, S. Mauabe, Y. Kyotaal aod Y. Hirata, snpublishod

and P.
. Teisscire, P. Posslic, B.

results. soc A. Nickoa, D. F. Covey, F.-C. Humag and Y.-N.
Kuo, J. Am. Chem. Soc. 97, 904 (1979).

D. Chakravarti and N. K. Roy, /. Indien Chem. Soc. 42, 607
(1965).

“H.MLW&M&L&”MS« Nt

0'10-.3.2057(1970)

Houndl G. Berger, J. Am. Chem.

Soc.n.“(lm SU. Burpor and R Hulsgon, Tetrahadron
l



