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aimed at the tetracyclic triterpene Shionone, has been accomplished

by two closely related routes.
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thile the synthetic pathways towards the pentacyclic triterpene
structure QE! of the Oleanenes, ﬁg-amyrin, and germanicol have been
explored with some success (1a,2), few efforts have been directéd to-
wards the backbone rearranged triterpenes alnusenone ‘ii, friedelin iii,
and shionone iv (ib,3,4)s As yet, no synthesis has been published for
ény of these molecules, due in part to the great difficulty of introduc-

ing the trans angular methyl groups at the C-D ring juncture. Recent
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developnents by W. Nagata (5), however, on the trans incorperporation
of cyanide at ring junctures, have opened potentiecl new pathways to
these molecules; an important key intermediate along one of these patis,
vhich contains the elusive ‘trans angular methyl groups, and 2dlows for
the synthesis of ii, iii, and iv, is the molecule A-15. The total
AT pra — P,
synthesis of this intermediate has been the object of this researche

The original synthetic plan is outlinced in Chart A. uhen the plan
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was proposed, corpound '_.{s.;ﬁ_ had already been made by H. Smith and co-
{-}orkers (6), using essentially the same annellation procedure. Hagata's
hydrocyanation techniques (5) were to generate the trans-fused compound
ﬁ:g (possibly utilizing a protecting group for the alcohol function, to
prevent base cleavage), and this was to be reduced to the trans-dimethyl
compound m via the imine ( 7). The only remanining crucial step, acid
cyclization, had been worked out by S.C. Welch in our lzb (3) on the
model compounds Xﬁ,%)’ Q) and ﬁw), In all three cases, treatment with
polyphosphoric acid (PPA) atb 60° gave the same mixture of trans-anti-trans
and cis-a.nt:i-tfans cyclized material Llﬁ in the ratio of 70:30 respec-

tivly. The intermediate A-15 thus seemed an attainable goal.

* X

RI
CHl, 0 CH, 0
Y, (2) R=CH3 , R'=OH
(b) R=OH , R'=CHj
() R=R'= =CHp

In practice, the unsaturated ketone A-5 could be obtained in 67%

vi

overall yield. Hichael addition to this compound appeare_d to work well,
but subsequent ring closure lowered the two step yield to 5l;fé; the
reaction conditions have been variously modified, bub with no improvment.
Sodivm borohydride reduction gave a high (807 crystalline) yield of ﬁ;@.
Treatmnent of w with EtpAlCN in benzene (Bb) gave a mixture from
uhich a single cyeno ketone crystallized in 80% yield. vhile chromatog-
raphy of the mobther liguors could nobt be moede to efficiently separate

the ramonining components, a smell amount (L%), though not &11, of an
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isomeric cyano ketone was obtained from the mixture. Comparison of the
nitrile absorption in the infrared specitra of the two compounds, shows .
the minor product to have a much more intense absorption, indicative of

a cis ring fusion (9); thus the major isomer appears to Be “he desired
compound:%da. Further comparisons of the WMR spectra of these compounds,
with the closely analogous series of S.C. Welch, x&iﬁg), QEl and QE) (10),

leads to assigmment of viil as the structwre of the minor isomer.
[ eand’s

vii (2) o~H, B -cH
(b) B-H, _ex-CN
(¢) ¢-H, B-CN

Interestingly enough, treatment of A-8 with ®b3Al and HCW in THF (5¢)
gave tae identical (by MMR) product mixture obtained with Eb,ALCH.
A-9 worked well (919), but diisobutyl
aluminum hydride (DIBAH) reduction of the nitrile to an imine, with sub-

Ketalization of the product

sequent Wolff-Kishner reduction to a methyl, could not be accorplished

in appreciable yield. The DIBAH reduction proceeded with difficulwvy,
resulting in vhat appeared to be a mixture of non-, mono~-, and di-reduced
material; even when the.imine seenmed maximized in the mixture, the Wolif-
Kishner reduction resulted in very low return, concentrated in the unre-
duced cyano starting materisl. Other trans-cyano ketals have been
successfully reduced using similar technigues (7), but none with a sub-

stituent of te the ring junction bearing the nitrile, nor with a nearby
J g ) y
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hydroxyl. An attemmted vHttig reaction of ¢3P=CH2 with the cyano ketone
w also failed, returning pure starting material.
Upon failure of the direct conversion of the nitrile to a methyl, a

9

different approach (Chart B) was tried. Grignard addition of MeMgI to A-

(excess did not affect the nitrile), gave the cyano di-ol g;‘_l/ in good
(80% crystalline) yield. Treatment of this di-ol with acid or base gave
the imino lactone,f;?, which could not be hydrolyzed further even with
HNOp (11). Jones oxidation of the alcohol function, however, allowed easy
acid hydrolysis to the lactone ,%’.2 (93%), presunably via assistance of
the hydrateci ketone.

¥hile it was hoped to cyclize this lactone to ,}‘3"-:5, using either PPA
or P,05 in benzene, such attempts always led to decarboxylation. Attempts
to reduce the keto lactone ;-zith BH3 in THF to obtain the lactol alcohol
(hopefully susceptible to Wolff-Kishner reduction) ,» gave only the lactone
alcohol ’}“3;5, which equilibrated with %—é in acid or base. Treatment of
these lactone alcohols with hot PPA, gaveg;’{/ (153), ,I‘B;g (66%), and
% (97), the structures of which were assigned on the basis of IR and
MR spectra (12).

Although all these hindered lactones resisted reduction iith BHj3
in THF and with LiAlH), in refluxing THF/ether, tre@tment of ;;g with
diisobutjl aluninum hydride (DIRsH) in benz.ene cave the di-ol w.
DIBAH has been used to reduce lactonesto lactols (13), and by using an
equivalent amount of DIBAH at 0%, a 1:1 mixture of B-10 and the lactol
E—Jj was obutained. ‘;IOl:Ci‘-&Eishner reduction ol the lactol gave mostly
starting material, but also yielded 20% of an alcohol %}__2‘, containing
three angular methyl groups by HMR; Jones oxidation of this alcohol

gave Tng of a ketone, spectrally consistent with the structure i-<15.
P



)] MeMjI
e ————
2
WO oy
A-8 s
- @H
e
't ) TONES
T eew )
O-——- C_\\ 2) H, H;O Ca
CH, 0 NH CH,0 ~0
> p<}
Was

CH,0~




(>—). Aty
AL -+
TOLUENE
0° CHo
8 10

WOLFF-
KISHNER

|

CH,O




9w

Although not enough of this material was available for analysis, it was
later shown to be spectrally identical and have the same melting point
as the product finally characterized as‘é:lg.

The roundaboutness of the lactone route brought attention back to
the problem of directly reducing the nitrile grouwp. Outlined in Chart G,
a reduction scheme was proppsed via.a derivative containing no free
hydroxyl group. The mixture of olefinic ketones 9;29 was formed by careful
Jones . oxidation of B-1, followed by dehydration of the tertiary
alcohol. Ketalization of tids mixture led to a new mixture E;EP, which
proved inert to IiAlH), in refluxing THF., DIBAH in benzene gave much the
éame results as‘é;lg, unsatisfactory reduction leading to a mixture
which could not effectively undergo wolff-Kishner reduction. An attempt
to hydrolyze the supposed imine to an aldehyde (7), did not give any
recognizable aldehyde product.

It would appear that the hydroxyl group inlé;lg is thus not respon=
sible for the difficulty in converting the nitrile to a methyl group. As
angular nitriles bearing 1-3 diazxizl relationships to ketals have been
successfully reduced (7), it was thought that perhaps the bulky
ﬁ-(m—methoxyphenyl)-—ethyl side chain might be responsible for the
problem. In this respect, it appeared worthwhile to investigate the
reduction of‘gzé.

Addition of EbpAlCH in benzene, or EbsAl and HCH in THF, to the
eneone alcohol E;& (i), gave the same (by HMR) product in both cases.

A pure cyano ketone crystalized from each of these products ( 50% yield
from the first crop), which, except for some very minor impurities, was
identical in the NMR with the crude produchbi no isomeric nitriles could

be isolated from the mother liquors by chromatography (very much the
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same situation as encountered with small scale hydrocyanation reactions
of A-8). Due to the close analogy of the compounds ﬁ:§ and C-li, and
their very similar'reaction patterns on hydrocyanation by both methods,
it seems likely that the reaction products A9 and C-5 wowld be sterio-
chemically similar; that is, it seems likely that 2;5 would also have
a trans ring fusion.

Attempts at reducing the cyanide in C-5 after ketalization to G-6,

L~ Vactennd

met with no success, yilelding results similar to those obtained with
A-10 and C-3. Even a single methyl group, then, ot to both the ketal

and ring junciure bearing the nitrile, is sufficient to block the reduc-
tibn sequence. S.C. Welch has since realized this same difficulty in his
unsuccessful attempts to convert the nitrile in coﬁpound _}E: His subse-
quent success with the olefin mixturelthowever, showed that substituted
cyano compounds of this type are susceptible to reduction if no serious

1,3 diaxdial interactions exsist (15).

OCt

CH,0

| CHo
forr M
The next logical approach at reducing the nitrile of A-9, therefore,
M

involves the route outlined in Chart D, through the intermediate D-2
which contains no serious 1,3 diaxial interactions with the nitrile.
Selective acetylation of the cyano di-ol B-1 proceeded well to give
crystalline mono-acetate D-1 in 75% yield. This was dehydrated to the

olefinic isomer mixture D=2 in $19 yield (after chromatography), which
AN
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was submitted to the same cyanide reduction procedures which had failed
so frequently before. Happily, the di-mebthyl olefin mixture'gzg resulted,
in 71% yield. The mzjor obstacle to the synthesis of‘ﬁ;lg had been over-
come.

Jones oxidation of the 2;2 olefinic alcohols, yilelded the corres-
ponding ketones Bzé_in.93%. Cyclization of these with strong acid in
refluxing toluene, gave a mixture of two components in the ratio of
82:18 by GLC. A portion of the major component crystallized out to give
52% of a pure white solid; the mother liquors, still.containing both
cononents could not be separated by chromatog;aphy. IR spectrum of the
mother licuors reveals a very high field angular methyl signal (C£%?33)
due to the minor component, indicative of a cis fused B~C ring in which
the aromatic ring strongly shields the angular mebthyl derived from the
nitrile (8). On the basis of the model corpounds xﬁg),ggg ;md Sé) men-
tioned earlier, one would also expect the cis closed compond to be~the
minor isomer. The major isomer, then , shouldlbe the desired end product
of this research, the tetrecyclic ketone{%:lg, and indeed it appears to.
be so. Spectrally identical with the material obtzined via the lactone
route (chart B), this compound analyzes correctly for, and is spectral ly
consisbent with the structure A-i5.

P ,

Two obher rcutes aimed at the tetracyclic é;lg,have since reached
their ends; the final products obtained by C. Lipinski (16) and J.W.Tilley
(17) in this lab, have proved to be identical with the product from
Chart D. Except for the very last cyclization step, all three routes are
very different; thus there is no doubt that the Cand D rings are correct.
The spectral evidence and evidence from model compounds, coupled with

the identical product from Chart B (with somevhat differnt last steps),
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strongly indicates that the A,B and C rings are properly connecied,
The synthesis is done.
The total yield of A-15 from A-1 is 3%; ‘the scheme represents-a
. AN AArs
reasonzble pathway to an important intermediate for the total synthesis
of some polycyclic triterpenes, and better defines some of the important

reactions along thati route.
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RUM UNDER A NITROGE! ATHOSPHE'E unless otherwise
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ALL REACTIONS WER
noted. "Dry" ether and THF were distilled from LiAlHq and subsequently
provected from moisture; dry benzene was distilled from calcium hydride;
dry pyridene and CHyCl, were distilled frcm Py035.

A1 meliing points labled n(vac)® were taken in evacuatbed capill-
laries on a Hoover Capillary lMelting Point Apparatus; all others were
taken on a Koiler Hot Stage. A1l meliing and boiling points are uncor-
rected., HNuclear magnetic rescnance spectra were run on a Varian T-60
rAnalytical N.H.2. Spectroneter, Infrared spectra were Iun on &
Perkin-Elmer liodel 2378 Infrared Spectrometer. Analytical G.L.C. worl
was done on an Fe Model 810 Gas Chromatograph, using L% SE-30 colums.

Microanalyses were performed by Spang lMicrosnalyticsl Laberatory,

Ann Arbor, Michigan.
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£=2 : 3-(m-methoxyphenyl)-n-propznol (18)
mans .

To a rapidly stirred suspension of 52g (1.38 moles) of LiAlH), in
640ml of dry ether, a solution of 100g (.56 moles) of m-methoxy cinamic
acid in LOOml of dry THF was added over a period of 2 hrs so as to main-
tain gentle reflux. The mixture was then stirred at reflux for an addi-
tional 2 hrs, cooled in an ice bath, and the excess LiAth destroyed
with 95¢ EtQH. The nixture was poured onto 1500g ice + 100ml conce. Hy50),
extracted with ether (6 x 500ml), and the combined organic phases washed
with 5% HaOH soln. (2 x 150ml) an& brine (150ml). The organic phases
vere dried over Na,S0) and tae solventbremoved in vacuo to give 85g (919)
of'a yellow oil, 97% pure»by GLC. Short path distillation of the oil at
98-106°, 0.1rm, resulted in 556.8g (61%) of a nearly colorless liquid.

Infrared: ‘Jfllm

nax 3330 en~1, broad (alcohol)

1601,1580,1450 cm~1 (aromatic)
1270cm~! . (Ar-OCH3)

A-3 :  3-(m-methoxyphenyl)-n-propyl chloride (39}
AL .

To a sbirred solut on of 56.0g (0.342 moles) of the alcohol'éag in
Loml of N,N-dimethyl aniline, chilled in an ice bath, 26.%5ml (OQB?Imoles)
of thionyl chloride (freshly distilled) was added droéwise over a period
of 20 min.. Stirring was continued first for 30 min. more in the ice
bath, then at 100° for 15 min., after waich the mixture was cooled,
treated with 200ml of 103 HC1l + 100ml of brine, This mixture was exirac=-
ted with ether (5 x 150ml), and the combined organic phases washed with
5¢ NaCH soln. (2 x 100ml), water (2 x 100ml), dried over Hgsou and
stripped of solvent in vacuo to give a quantitative yiecld of browm
liquid. Short path distillation of the product at 62-870, «15ma,  resulted

in 58.6g (93%) of a yellow liquid.
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Infraved; oy filn 1601,1580,1495 cn~1 (aromatic)
max 1270 (4r-0CH; )

6~ (m-nethoxyphenyl-)-hex-1-ene-3-o0l

A-ly e
A/
In a dried apparatus, 6.36g (0.262 moles) of Mg shavings were cove

ered with 15ml dry ether, stirred, and aboubt Gml of a solution of L3.8g
(0.237 moles) of the chloridejﬁaé in 35ml of dry ether was added. A
drop of MeI initiated the reaction, and once reflux had begun 150ml of
dry ether was added. The remainder of the chloride soln. was added over
a period of 15min. so as to maintain reflux, after which reflux and
stirring werce continued for two hrs. more. To this solution, rapidly
stirred and chilled in an ice bath, 17.kml (0.262 moles) of freshly
distilled acrolein in 30ml of dry ether, was added over 30 min., after
which the bemperature was raised to room temperature for 30 min. more.
The mixture was then poured onto 500g iceswater, 200ml of sat'd NH),C1
soln, added, and the organic phase separated. The aqueous layer vas
extracted with ether (h x 300ml), and the combined orgenic phases washed
with water (300ml), sat?d NaHCO (2 x 300ml) and brine (300ml). After
drying over 1g80),, they were stripped of solvent in vacuo leaving a
green liquid; the liouid was distilled from a trace of Ba0 , giving
0.92g of forerun, bp 39-10°, .15mm, and L1.0g (84%) of greenish tinged

product, bp 111-115°, .07rm.

Infrared: film 3360 cm~1, broad ( -oH )
max 1645 ( vinyl )
1601,1550,1495 (aromatic)
1260 ( Ar-Cite )

*note: the product must be protected from acid av all tines.
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: 6~ (m-methoxyphenyl)-hex-1-en-3-one

A-5
AAA
To a vigorously stirred solution of Lh.lig (170 mmoles) of Cr04*2PyT

in 600ml of dry CHpCl2 (freshly distilled from Py0g), 5.L0g (26.2 mmoles)
of the vinyl zlcohol A-l was added in S0ml dry CHpClpe After stirring
for 15 min., the solution was filtered through 250g alumina, and the
reaction flask and filter washed with an additional 300ml CHpCl,. The
solvent was stripped in vacuo, and the resultant oil pumped under high
vacuun for 1 hr., leaving L.98g (93%) of a clear oil (smelling faintly

of pyridine). As the eneone tends to polymerize, it was used directly.

Infraved: oyfilm 1675 cm™ ! (unsat'd carbonyl)
Tax 1601,1580,1485 (aromatic)
1260 en™! (Ar-Oiie)
. o o _ {3} , , o
A=7 : 1-3t-methoxyphenethyl-10/ -nethyl-A-- octal-2,5-dione .- .. (6)

tware
TFreshly prepared crude vinyl ketone £-5 (L.98g, 2hL.!; ymoles) was

conbined with 125ml MeQH, 2.86g (22.7 mmoles) of 2-methyldihydroresorcinol
and 1.iml E%3N, and stirred at room temperature for 23 hrs.. The reaction

mixture was stripped of solvent in vacuc to give the yellow brown oil

- film - -
A-6. Infrared - 1695,1715,1725 cm~1 (carbonyls).
Ring closure was done following the method of H, ith and co-workes (6).

The above trioneﬁi;é Was combined with 51ml xyleﬁe, 3.3g of benzoic acid,
and 2.,75ul Etql, and refluxed through a Dean~Stark epparatus. Ten nl of
xylene were collected in the side arm, and reflux continued for 24 hrs..
The solution was cooled, combined with 500ml ether, and washed with
sat'd NaHCO3 (5 x 100ml), 2% HCl (3 x 100ml), and brine (2 x 100ml).

The solvent was removed in vacuo leaving 6.52g of a brovnish oil.

Fractional distillation of this oil gave one major fraction, bp 175-205°
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at .0lmm, which contained a small amount of sublimed 2-methyldihydr-
resorcincl., The product was washed from the impurity with acetone
to give L.11 2) of th -di ~Te

give L.11g (54%) e ene-dione A-7

Infrared q)film 1710, 1665 e~ (sat'd and unsat'd ketone)
e 601, 1580, 1485 (aromatic)

A-8 ng—thr01y~l-31-methoxyphenetny1-1OA3—methyﬂ. A W )octa1—2-one (6)
proys

The selective reduction of the ene-diketone was done using the
method of H. Smith and co-workers (6). To a rapidly stirred solution of
11.0g (35.2.rmoles) of‘&;z in 290ml absolute ethanol, chilled betueen
0- SO, a solution of 2.0g (53 mmoles) of NaBH), in 390ml of absolute
euhanol was added dropwise over a 20 min. period, so that the internal
temperature never rose above 5°. After the addition, stirring was con-
tinuedat the low btemperature for 10 minutes, then 1lhml of acetic acid
was carefully added, followed by 50ml of water. llost of the ethanol was
then removed in vacuo, 150 ml water added, and the mixture extracted
with ether (5 x 150 ml). The combined organic phases were washed with
2% NaOH soln. (3 x 150ml), water (2 x 150ml), dried over MgSO), and
stripped of solvent in vacuo to give a yellow oil. This o0il was crystal-
lized from ether/hexane to give 8.7hg (79%) of waite crystals in 2 crops.

Infrared: CHC1, 3615 cn~1, sharp ( -OH )

Vi,
nax 1665 (unsat'd ketone)

A-9
AL
a) Hydrocyanation using Eb,ALCN in benzene (5b).
To a stirred solution, ice bath cooled, of 21.9g (69.8 rmoles) of

ﬁ;é in 230ml dry benzene, 1LOml (210 mmoles) of 1.5 EtoAlCH in benzene

was added in a slow stream over several minutes. Stirring was then
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continued at room temperature for 2.5hrs., after wiich the mixture was
poured into a‘solution of 100z NaOH in 2000 ml of ice + water with
vigorous stirring. The solution was extracted with CHpCl, (L x 800ml),
and the combined organic phases washed with 109 NaOH soln (SOOml)a water
(2 x 500 ml), dried over NapSO), and stripped of solvent in vacuo to give
a quantitative yield of a heavy gum. The gum was crystaiized from ether/
hexene to give 19.0Lg (80%2) of white, crystalline itrans-cyano ketone’ézg
in two crops (mp 115-1210). Two more recrystallizations raised the melt-
ing point to a consiant 122-125°,

Analysis cale. for Cpylippi0s: G, 73.87; H, 7.97; N, L.10

found C, 73.96; H, 7.96; H, L4.06
Infrared: ,))03013 3615,3480 cm~1 ( -OH )
mazx 2225 ( -CN )
1720 ( sattd ketone )
HMRs D3l
é:;&S 3 1.12pom (s) C 10 methyl, 3

3.70ppm (1) C 5 proton, L
3.80pp¥ (s) ~-OCH3
6.7-7.4 ppm  (m) aromatic L

MR of the mother liquars showed two compounds other than A-9 to be
o~
present, with G 10 methyl signals at § 1.03 and 1.18 ppm. Colum
chromatogranhy over 1 kz of silica gel, eluted with pure ether, gave
almost no sepszration of the three compounds, except for several of the
very last fractions which contained 947 mg ( 4Z) of pure viii (much of
AANS
this compund was eluted imsure in esrlier fractions). The compound formed
crystals in E0H, but turned into a white glass on standing.

Analysis calec. for CpqHpyli0y C 73.87; ® 7.97; N L.10
found C 73.73; H 7.97; # L.O7
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Infrared: o SHeL3 3620,3500 cr” ( -0 )
max 2250 ( -c1)
1720 (satt'd ketone)
WiR:  rOCL3 338 ppm (s) € 10 methyl

TiiS
3.60 ppm  (s) ~-OMe

4.0 ppm (m) C 5 proton

6.7-7.L ppm  (m) aromatic

b) Hydrocysnation using EbjAl and HCW in THF (5c¢).

To 2,0ml (.34 mmoles) of a stirred solution of 0.696l Et3AL in THF,
chilled Uith’an ice bath, 0.16 ml (1.05 mmoles) of a S.BlgLsoluﬁ.on of
HCH in dry benzene was added dropwise. To this mixture, 108 mg (0.34
rmoles) of the ene»oneﬁ&;é was added dropwise in dry THF (3 x iml), and
stirring continued for 2 hrs. with ice bath cooling, and for 18 hrs. at
room temperature. The mixture was poured into 30 ml of 5% NaOH soln. +
L0g ice, extracted with CHCly (b x 50ml), and the combined CHCl3 extracts
washed with water (2 x 50ml) brine (2 x 50ml), dried over HaoSQ}, and
stripped of solvent in vacuo. A quantitative yield of a yellowish oil
wos obtained, having an IIMR spectrum essentially idenbical with the
crude product spectrum from part (a) above. Purexkéi(éOmg, 51%)
crystellized from the oil, but no other products could be isolaved from

the mother liguors.

A=10
W
In a flask were combined 423mg (1.24 mmoles) o?ﬁyano ketone A-9,
1 ml of ethylene glycol, bmg of p-tcluene sulfonic acid, and 20 ml ben-
zene. The mixture was stirred and refluxed with seperation of water

(Dean-Stark apparatus) for 160 minutes, after thich it was cooled, wraiiu.
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washed with sabtd Hali03 (3 x 50 ml), water (5 x 50 ml), dried over Mg S0,
and stripped of solvent in vacuo to give a quanbitative yield of white
gun. Preparative TLC of the product on a 20 x 4O cm silica plate, eluted
twice with 809 ether/petroleunm ether, gave one major band, rf = .26.

This band contained L36 mg (91%) of the ketal A-10 as a glass,.96% pure

by GILC.
Infrared: 001{013 3620,3480 cm=1 ( -OH)
mex 2230 ( nitrile)
1150, 1100, 1050 (ketal)
WiR CDCly 97 ppm (s} C 10 methyl, 3
THS

3.75 ppm  (m) C 5 proton
3.80 ppm (s) -OCH3
L.05 ppm (m)  ketal protons

6.7-7T.L ppm  (m) aromatic

““““

To a stirred solution of 180 mg (.68 mmoles) of the cyano ketal A-10
in \0nl dry Benzene, 3,46 ml (1.17 rmoles) of the .338 }{ diisobutyl alum-
inum hydride (DIZAH) in benzene soln. was added dropwise. Attermpis to
follow the reaction by GLC and TLC wefe wholly unsuccessful. After 8 hrs.
of stirring, the mixture was poured into 20ml of 5% HaOH soln, with 15g
of ice, separated, and the aqueous phase extracted with ether (4 x 25ml).
The combined organic phases were washed with water (3 x 30ml), brine (30ml),
dried over ¥gs0;, and stripped of solvent in vacuo to give 156 mg (863)
of a‘yellow 0il, hoped to be the imine'éigi;

Inirared shows considerably weake; nitrile (2230), with a slight new
band at 1625 (imine).

The crude product from above was combined with 13.5ml of trietylene
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glycol, 1.35 ml of 85% hydragzine hydrabe, and 338 mg of hydrazine di-
hydrochoride, and stirred for 3 hrs. in a 140-1:5°bath. Pellets of 85%
KOH (2.12g) were added portionwise as a strean of Ny was paséed through
the vessel, and the bath temperature raised to 175-180°. The temperature
was so maintained,as was the N, stream, for 4.5 hrs., after which the
mixture was cooled, poured into 50ml of water, and extracted with ether
(6 x 30 ml). The combined organic phases were washed with watér (10 x 20m1)
dried over MgSO), and stripped of solvent in vacuo to give 110 mg of a
yellow oil. Preparative TLC of the product oﬁ a 20 x 20 cm silica gel
plate,‘eluﬁed once with 30% acetone/petroleun ether, gave two major com
pon;nts, rf= .21 and .39. The fraction having rf=.21, amiountzd to

30mg end eppeared to be mostly sterting material by GLC. The fraction

having ri=.3¢ armiounted o olmg (143) of an oil, 803 pure by GLC.

R CDCL3 95 ppn (s) ,
TiiS 1.00 pprt (s) trans enguler meopyls
3.80 ppn (s) =Cie

3.9 ppm () ketel protons

It weuld eppear that this was the desired product A-12 ; however, not
N~ .
enough was available to characterize, and upon varying the reacvicn

conditions, no better, or even comparable yield could be cbtained to

generate rore.

B-1
W

To a stirred solution of L.30g (14.05 rmoles) of the cyano ketone

A-9 in 30 ml dry benzene + 70 ml dry ether, 50 ml (70 maoles) of 1.4 M

!

HeligI in evher (prepared by the traditional method) was added dropirise
wivh ice bath cooling. The vhite suspencion formed was stirred et R.T.

for 1 hr.,poured into 100 g-ice + 150ml sat'd NE4Cl, and extracted with
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chloroform (6 x 100ml); the combined organic exbtracts were washed with
water, brine,rdried over 1ig30) and stripped of solvent in vacuo to leave
a quantitative yield of white solid. This solid was treated once sgain
with leligI, excctly 2s before, to give L.75z (95%) of a white solid. Upon
recrystalization fron ether/acetone, L.02g (80%) of the desired diel B-1
was obtalned, mp 170-173°, After two more recrystalizations, constent
melting neterial mp 175-178%as obtained.

Anelysis cale. for CpgHylo3: C 73.92: H 8.7h: 1 3.92

found 73.82 8.69 3.81
nfrared: Cuv13 3610 ¢l ( -0H )
2220 ( -c1)

1601, 1560, 1485 (aromatic)

R %3;13 .93 ppm s, ~Cii3, 3
1.13 ppm s, ~CH3, 3

3.80 ppn s, ~Clie, .

3.6 ppm n, ¢ 5 proton 3.8
6.7-7.4 ppnn m, arom atic L

B2.:
. A solution of 375mg of the cycno diol B-1 in 2kl EL0H, L ml conc.
,\m
. . . . »\0 ~ oo 1
HCl, =nd 2 ml water, was sbtirred with mild verming (507) for five hours.
It was poured into 25ml sat'd NaHCO;,extracted with ether (5 = 30ml),
and the combined extracts washed with water and brine, and dried over
1igs0y« The solvent wes removed in vacuo leaving 335 (893) of a dirty
solid. Uson recrystalization from HeOd/ether, 26lmg (70%) of fine white

crysbals were oblained, mp 150-1520, After a second recrysiclization, the

nmelting point wes constint ab 153-153.59,

Analysis for CpHz1:i03: € 73.92: H 8.7h: 1 3.92
found: 713.79 8.78 3.81
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Infrared:  CiCl3 3610 e ( -oH )
1675 (imino lactone)
R: CDC13 97 ppr s, -CH
d 2 5

1.37 ppmt s, ~CH3
3.80 ppnn s, -0CH3

3.85 ppn m, C 5 proton

B-3
AN ) }

To a stirred solutionof 195mg (.S2mmoles) of imino lactone B-2, in
2Cml acetone, chilled in zn ice bath, 1 mil of 8 I Jones reagent was added
end stirring continued for 15 win.. Isopropanol (3ml) was added, then Sml
water and Srl conc. HCl. The mixture was stirred foe three hours :dth mild
heating (50°), poured into 20ml water, extracted with CHCL (5 x 30m1),
@ d the combined organic exbtracts washed witih brine. After drying over
IrigSOh, the solvent was stripped in vacuo to give a ycllow oil, which.
crystallized from ether/chloreform to give 181z (93%) of the desired
lactone B-3. Upon three recrystaliszatvions from ether, the nelting point

Mare

became consbent ab 162-184°,

Anzlysis calc. for Op,HpgOy: C The13: H T7.92
Found: 7391 7.56
Infrared: CiClj 1770 en™! (¥ -lactone)
1715 (ketone)

MR : CDG14 l.22ppm s, -le, 3

JTMS 1.2 ppn s, -lie 3

3.00 ppm s, =Olle 3

6.7-7. ppm  m, aromatic, L
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B-S
A~

To a stirred solution of 106 mg (.30rmoles) of the ¥-lactone B-3
in 2 ml dry THF, .9 ml (.9 rmoles) of BH3*THF soln was added ab R.T. and

3

stirring continued for 2 hrs.. This mixture was then poured into 20 ml
dce/ 23 NaOH soln, extracted with CHCl3 (5 x 25ml), end the combined

rganic pnasss washed with water and brine. After drying over HgSC,, .the

i,
solvent was stripped in vacuo to give a quantitatine yield of a cloudy

fagod

-0il. Upon crystellization from ether/hexcne, 085mg (793) of isomeric
s o~ Nn

lactone B-5, mp86.5-33.5%, One final crystaliczation raised the melting

point to 87-39°,

Analysis for C,,H300y : calc. C 73.7t: H 8.
found 73.83 8.1
Infrared: HC13 3550 em~1  ( -0H )
1740 ( ¥-lactone )

1621, 1580, i85 (aromatic)

MR CdCl3 98 ppm s, -ie
S 1.45 ppm s, -He

3.33 ppm 1, C 5 proton

3.80 ppm s, =QOlic

7o 1.215z (3.39 mmoles) of the ~lactones B-5 ad B-4 and 7 drops
Prore  fored

ANaY

of benzene, aboub 75 ml of polyphosphoric acid (preheated to 78°) was

added rapidly, and repid stirring begun. The temperature was maintained
at 78° for L5 min, after which the mixbure was poured into 300 é ice +
100 nl water, extracted with ether (6 x 100 nl), amd the combined etherial

phases washed with IEaHCO3 soln and brine. Afier drying over Hgsob the
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solvent was rencoved in vacuo to give 1.093 g (95%) of a white foam.

This product was chromatograpshed over 200 g silica gel, eluted with L0%

ether/petroleun ether to give three fractions B-9, B-8, and 3-7 in order

Y e o M oo Voas ol

of eluticn. 105nz (9.1%) of B-9 was obtained reasonably pure from the
s~

colum. Upon two recrystallizations from EtOH, it gave a constant meliing

point, 1h2-114°,

Analysis for Cs2Hon0,: calculated ¢ 77.61: H 8.29
20¥3
found T7.41: 8.38

Infrared: 03013 1770 em™ 1 (¥-“Lactone)
1599,1575,1470  (cyclized aromatic)

NHR: CDC15 1.05 ppm s, -le s 3
w3 1.32 ppan s, ~le, 3

3.75 ppm s, =Oife 3

L2 m, G 5 proton, 1

6.6-T.14 m, aromatic 3

760 mg (65.8%) of B-3 was obtained from the colum; upon two recrystaliz-

. - [} - . = O 1
ations in EtOH, a constant melting point 1L2-1L3" was reached.

mnelysis for GppHpg0s: calculeted € 77.61: K 8.29
found 77453 8.27

Infrared:  CHCl, 1770 cm~1 ( ¥ -lactone)
1605, 1500 ( aromatic)

R JCD(ﬂJ? 3 1 ..08 PPl s, -lle 3
i 1.17 s,  ~le 3

3.75 s, -0OMe 3

L.21 my, C 5 proton 1

6.6-7.5 m aronmatic 3
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167 mz (1L.5%) of B—? was ovbained from this colwm.

Infrared: CHCl4 1775 cu™? ( ¥ -lactone)
1605,1575,1500 (aromatic)

HIiR: J%D(jl 1.13 ppm s, ~He } ¢
1.17 ppmn s, =M
3.75 ppm s, -Oie 3
4.0 ppm m, C 5 provon 1
6.5~7.3 ppn m, aromatic 3

E~10, B-11
MANL " NS
To a stirred solution of 237 mg (.70rmoles) of the tetracyclic

lactone‘§;§ in 25 ml toluene, chilled in an ice bath, 1.7 ml (.835 mmoles)
of .h92.§_DIBAH in beﬁzene was added, After 1 hour, the bath was removed
and stirring was continued at R.T. for 3 hours; the mixturs was then
poured onto 70ml of 10% HC1 + LO g ice, extracted with ether (&4 x 75 ml),
and the combined organic pheses washed with water and brine, dried over
Hay 50y, and stripped of solvent in vacuo o give a vhite foam in quanti-
tative yield. Preparatvive TLC on a silica gel plate gave 3 bands, rf's =
oSl oblieand. 19,
The first band, ri=.Sh, conbzincd mostly starting lactone.
The secuvnd bane, ri=.Lli contained 55mg (23%) of the 1&0%51 2-11l. Two re-~

crystalizations from EtOl/acetone gave wiite needles, mp 176—177°(vac).

Analysis for CppH3303: calculated C T77.16: H C.C3
found 77.05 8.96
Infrared;  Ciicls 3600, 3350 cm™! (-0 )

1605, 1575; 1500  (aromatic)



iR Jffpl3 ¢33 ppnn s, ~ie 3
L 1.25 Sy -ie 3
3.70 m, C § proton
3.76 s, ~(ie }
6.05 m, hemiacetel 1
646~T.14 m, aromeic

The final bend, rf=.19, gave 60mg (253%) od the diol B-10, reerystalized

. . . . . o
from acetone to constant melting point, 185-187 (vac).

Analysis for C,,H3,03: caleulated € 76.70: H 9.36

found 76.58 9.L3
Infrared: CHC13 3620, 3400 em™'  ( =0H )
1605,1575, 1500 (arometic)
MRe JCDClB 1.00 ppm s, ~le 3.1
TH .27 s, ~lie 3.0
3.76 S, -Oke
3455- 3494 m, R~CHy=0 5+0
Le36- 460 m, C 5 proton 1.0
6.5 - 7.2 m, aromatic | 3.0

B"'12, (1’{-’!5) H
M- SPIAA
In a flask, 5%mg (.l&moles) of the tetracylic lactol B-11 was com-
A MAns
bined with 2.7 ml of trietylene glycol,.27 ml of hydrazine hydrate (593%),

and 81 mg of hydrazine dihydrochloride, and stirred at 140° (bath temp.)
for Iy hours. The mixture ws cooled to0 95°, a strean of nitrogen blowm
through the vessel, .52 g of 85% KOH added portionwise over ten minutes,
and the temp. raised to 150°. The nitrogen stream wes stopred after one
hour, but the 150 temp. was maintsined for a total .of five hours. The mix-

ture was then coocled, dissolved in 50 ml watsr + 50 ril brine, extracted

with ether (5 x 25 ml), and the combined extracts washed with water
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(5 x 25 ml), brine (2 x 25 ml), dried over 112pS0, end stripped of solvent
in vacuo to give a yellow foanm. Preparative TLC of the foam, on a 20 x
20 cm silica gel plate, eluted twice with LO% ether/ petroleun ether,

gave two bands. The major band, rf=,25 conteined 39mz (71%) of slighitly

impure starting lactol P*JJ. The minor band, rf=.43, contzined 11 mg of
a compound that appesred to be};}g (by 123).
Crude -I‘H-E-: {;D(ﬂ)l 3 .95vpm s, angular methyl 3
' 1.23 s, 2 angular methyls 6
3.76 s, -=Qle 3
6.5-7.1 m, aromatic - 3

As insufficient material was available for an enalysis, the above product
was oxidized to the ketone 4-15, to see whebher it weuld remain spectrally
APAA
consistent with the assigned structure. Thus 9mg of the alcohol B~12 was
T
combinsd with .Sml of 8 NI Jones rea gent in 3ml of acetone with ice cool-
ing. After ten min., one ml isopropcnol weas added, then 10 ml water; tae
acevone vas removed in vacuo, the product extracted with ether (4 x 20ml),
and the extracts washed with water and brine. Afiter drying over NaZSOb,
the solvent was siripped in vacuo to give 7 mg of a yellowish oil which
crysballized on standing. Uson recrystalization from Ebther, the product

nelted at 1&9—152O(vac).

Infrared: CHZ1, 1700 ci-1 (carbonyl)
1605,1575,1500 (aromatic)
MR 2 CDCl3 .90 pom s, 3
TS A angwlar
1.16 Ss nethyls 4
1.22 S,
3.76 55 ~Cife 3

6.5~ T.4 m, arocmatic 3
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Cc-1
MAAA

To a stirred solution of 702lmg {1.96 mmoles) of the cyzno diOl,EZl
in 10 ml acetone, chilled in @ ice bath, 2 nl of 8 I Jones reagent was
added dropwisc. After stirring for § min., 5 ml of isopropanol, followed
by 30 ml satt'd HaHCO3 soln. was added. The mixture was extracted with
ether (5 x LOml), and the combined organinic phascs washéd with wabter and
brine, drigd over lgS0) and stripped of solvent in vacuo to give 672 mg

(96%) of & white solid. The product was crystalized twice from ELOH to

give crystals mpl2u-126°,

Analysis for CpoHpgO3N:  calculated ¢ The33: H 8.22: 1 3.94

found .26 8.15 3.87
Infrared: CiCly 3600 em~!  ( -0H )
2230 ( -Cu )
1720 (Ketone)
1601,1550, 1485 (aromatic)
MR CDC13 1.17 ponn s,
TIiS 1.20 S,} —CL—IB
-3.80 S, ~Oiie
6.7-7.14 m, aromatic
C-2a :
ﬂ/\m

To a svirred solution of 52l mg (1.47 rmoles) of the keto alcohol
. . s .- . . . 0
C-1.in ten nl dry pyridine, chilled in an ice-salt bata at -10 52 ml
Jor 3 3

e and the stirring con-

©

(7.2 rmoles) of thionyl chloride was added dropwi
tinued at the low temperature for one.hour, and then for 15 min. while

warning to room temcerature. The mixture was diluted with Ether (250ml),
washed with 107 HCl, sat'Dd NaHCO3,vand brine, strinped of solvent in - .

4

vacue to give h?i ng (95%) of a yellowish solid.
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Infrered: CHC13 2220 em~!  (nitrile)
1715 (ketone)
MR J-CDC].3 1.15 ppm s, angular methyl
2 1.65 pprn s, olefinic methyl
3.80 s, Ar-QOle
L.98 } " olefinic protons (very wesk)
5.10
C-2b :
W ‘
In 25nl of benzene, 397 mg of the olefin mixture C-2a was combined

PAA
with 4 ml of ethylene glycol and 6 mg p-toluenesulfonic acid, and refluxed

with stirring through & Dean-Stark apparatuus. Ai'ter 60 min, 20mg more
p-TsCH was added to hurry the reaction, which anpeared completed by GLC
after five hours. The mixture was cooled, ciluted with ether (200 ml),
washed with sat'd WalC03, water, and brine, dried over I‘u’(:;SOLl and stripped
of solvent in vacuo to give (quantitatively) & yellow oil. The o0il was
crystelized from ether/petroleum ether to give L17 ng (933) of a white
s01id (95% pure by GLC).

Infrared: CHC13 2220 ca~!  (nitrile)
1150, 1C90, 1075, 1060 (ketal)

W CDCl3 |
TiiS 1.02 ppm g, angular nevhyl
1.62 sy olefinic methyl
ile sy ArQO-iie
L.0o m, ketal protons
L.99

n, olefinic protens
5.10 (very wealk)

Attenpted reduction of C-2b nitrile o z methyl group.

TV

The reaction conditions emplioyed for the attempted conversicn of
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85 mg of /&:38 were essentially identical to those described for the
parallel reduction oi‘ﬁzlg; 1.2 equivalents of DIBAX were emplowyed, and
the reduction carried out for 22hours. The Wolff-Kishner reaction was-
done in exactly the same way (slight scale difference) to give 599 of a
~yellow oil. IR showed a great deal of nitrile svill remaining, while the
NR was that mainly of starting material. Varying conditions did nct
improve the result, and none of the desired C-3 was ever isclated.

o~

C-5
4 et _

a) Hydrocyanaiion using Eb,ALCH in benzene.

The ene-one &lcohol C-i (500 mgz, 2.50 mmoles) was treated with
PP
L7 m1 (6.45 mmoles) of 1.37 i EU,ALCN in benzene exactly as described
a—
in the procedure used to mzke cyano ketone A-9. Upon workup, a gquentita-
P
tive yield of a white solid was obtained, which gave a first crop of

308 mg of white crystals. A portion of these was purified by sublimation

at 130°, .2%mm, to give crystels mp 173-174° (vac).

Analysis for Cy3Hygli0p: Calculated:C 70.56; H 8.65; 1 6.33

7
Found 70.53 8.61 6.27
Infrared: CiHCly 3610, 3470 em™!  ( -0H )
2225 (nitrile)
1715 (ketone)
iR CD013 1.17 ppmn d, J=8cps C-1 methyl
O 1.23 S, C-10 methyl
3.0 1, C-5 proton

The crude product had essentially identcal spectiecs the purified
salple; no other conpounds could be isolated from the mother liquors

by preparative TLC.
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b) Hydrocysnation uwsing Eb3hl and HCH in THF.

The ene-one alcohal C-L (500mg, .53 rmoles) in 15 ml of dry THF,
was trested with 19.6 ml (10.3 moles) of 525 Jf Bt3Al in THF, and 1.33ml
(7.73 mmoles) of 5.81 I HCH in benzene, exactly as describ:=d for the
making ofﬁ%az (part b). The 560 nmg (99%) of crude product obtained, was

identvical (I2 and R) with that obtained in part a above.

-6

In 35 ml of benzene, 511 mg (2,31 mmoles) of the cyano ketone G-5

. o~

was combined with 2 ml of ethylene glycol and 18 mg p-TsOH, and refluxed
through a Dean-Stark apparabus for 1 hr. The rezction was then cooled,
diluted with LOOml of ether, washed with sat'd NaHCOB, water, and brine,
and stripped of solvent in vacuo to give L2l mg (69%) of a white solid,
This solid was sublimed at 1309, ,05mm, and recrystallized twice from

EtOH to give pure product, mp 165-166° (vac).

Analysis for Gisilp3i0g: calculated G 67.90: H B8.7h4: H 5,28
found 67.77 8.68 5,31
Infrared: CHC15 3610, 3460 cm™! ( -0H )
2240 (nitrile)

1105, 1070, 1030 (ketal)

1R CDC13 1.02 ppn s, C-10 methyl
B 1.03 ppm 4, J=Tcps  C-1 meﬁhylt} 6
3.3 ppm m C-5 proton
L tppm m ketal protons -} 5

-y

Attempted reduction of the nitrile in C-6
N ’vv-r‘

To a stirred solution of 51mg (.192 rmoles) of thﬁéyano ketal C-6,
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in Sml of dry benzene, .86 ml (2.3 equivalents) of freshly prepared

.518 1 DIBAH in benzene was added. Stirring was continued at R.T. for

19 hrs, after which the mixture was poured into 10% HaoH'+'ipe, extracted
with CHCl3 and washed with water and brine to give 20mg (55%) of a semi-
crystalline oil. IR of the oil showed large amounts of nitrile still
present ; other attemts did no betier, for apparently thé nivrile 1s not

suscepuible to nild reducian by DIZAH.

To a stirred solution of 200 mg (.56 mmoles) of the cyano diol B-1
A~
in L ml of pyridine, .0ml of acetic anhydride was added at R.T. and
stirring continued for 22 hours. The solution was diluted with 250.ml
evher + 100 rl ethyl acetate, washed with water, sat'd I-EaHCO3 , water,
and brine, dried over NapS0j, and stripped of solvent in vacuo to give
a quantitative return of a sticky solid. The solid was crystallized

from ethyl acetate/chloroform to give 167mg (75%) of fine vhite crystals.

. . . . . O
Two more recrystaligsiions gave pure material, mp 163-165.

Analysis for Cp)Hy3l0): calewleted G 72.15: H 8.33: N .3.51

found 72,22 8,22 3.48
Infrered: CHC13 3600 cm™] ( -0H)
2220 ( =~Ci )
1730 (acetate carvonyl)

W 5’ 9‘13213 1.02 ppn s, ~He 3

1.12 Ss -Me 3

2,073 A8 S, acetate 3

3.0 S, ArO-ie 3

5.1 n, ¢ 5 hyd. 1

=

6.7-T4 m, aronatic
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D~2
MAS
To a stirred solution of 167 mg (.L410 rmoles) of the cyano alcohol

Rzl in 3.5 ml of dry pyridine, chilled in en ice-salt bath to -10%, .15ml
(2.1 mmoles) of thionyl chloride was added slowly;:stirring was continued
for 1.25 hrs with the temn. between -10 and O?, then for .5 hrs as the
mixture warned to R.T. The mixture was diluted woth 100ml ether + 130ml
ethyl acetate, washed with water and brine, dried over NaZSOh and stripped
o£ solvent in vacuo to give 157 mg (993) of an oil.‘Pre?arative TLC of
the product on a 20 x 20 cm-§ilica gel plate, eluted once with 509 cther
petrolewn etlier, gave one major band, rf=.3§, containing 1LhiSng (91%) of
a semicrystaline vhite gun. A portion of this gum was crystallized fron

(%

THPRRUP . . . ~nO
EWCH, resulting in crystals mp 89-108".

Analysis for CoyH3¢N03: calculated C 75.56: # €.19: i 3.67

found 75.6L  8.21 3.66
Infrared: CHC13 2220 e~ (nitrile)
1730 (acetate cerbon:l)
1650 olefin
MR S?;lB .95 ppm s, G 10 methy
FIit i
1.08 S, _ n,
1.62 s, € 2 methyl
2.04 S, acetate
3 . 80 S ] .ATO"I‘EQ
5.0 m, C 5 proton
D-3 :
A~

To a stirred solution of 57 mg(.15 rmmoles) of the cyano zcetate

olefin mixture D-2 in 2.3 ml dry benzene, .79l (575 mmiles) of .73
A —

DIBAH in bengene was added at ®.T., and stirring continued for 3.5 hrs.

Alter this time, the reaction mixture was poured into 20ml 7.55Kz0H, ex-
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traéted with ether (L4 x 20 ml), and the comblned organic phases washed
with water, brins, dried over Ha,350), and stripped of solvent to give
vhite foam quantitavely. IR oi the product showed no nitrile (2220), but
a brozdened band in the region of 1620 (imine).

~The crude product from sbove was mixed with 2.3 ml of triethylene glycol,
.25t hydrazine hydrate (99%), and 75mg of hydrazine dihydrochloride, and
stirred for four hours in a 140° oil bath, The temperature was then
cooled below 1000, and 853 KOH (.i8g) added portiomwise as a sbteam of
nitrogen was passed over the mixbture. The Temp. was vhen raised to 1500
for five houfs, while the N, stream continusd, after which the mixture
was coolzd, dissolved in 25ml water, and extracted with ether (L x 25 ml),
The combined extracts were washed with water (8 X 20ml), brine, dried
laver laps0y, and stripped of solvent in vacuo to give L3ngz(88%) of an cil.
Preparative TLC of the oil on:a 10 x 20 cm silica gel plate, eluted once
with 353 ether/ petroleum ether, gave one major band, ri=,20, This band

containcd 3hmg (699) of a white crystalline sclid. The product was re-

A

crystallized tvivice from ether/hexene to give the olelin mixture D-3,

rp 95-105°.

Analysis for CppH3p0p:  ealculated C 080.hh: H 9.02
found 80.23 9.62
Infrered: CHC14 3610 cm~i (2lcohol)

1601, 1580, 1485 (aromsztic)

e DCLA
Nz Eég > .90 ppm s,
T3
1.02 s, angular mebhyls
1.63 ‘s, olefinic methy
3.72 m, C 5 hydrogen

3.80 s, Ar0O-iie
3
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D-l
Mrn
To a stirred solution of 269 mg of the alcohol.}kii in 30ml of acetone,

chilled in an ice bath, 2.5 ml of 3N Jones reagent wcs added dropwise.
Stirring at the low temperature was continued for 10 minutes, then.10 ml
of isopropcnol was added, followed by 100 ml of water; most of the acetone
vas removed in vacuo, the mixbture exitracited with ether (b x 80 ml), and
the combined etherial extracts washed with water and brine, dried over
Négsoh, and stripped of solvent in vacuo to givg& yellow oil quantitavely.
A portion (25lmg) of this oil was chromatographed on a 20 x 20 cm plate,
elubed once with 30% Zther/petrolcunm ether. The only significant band,

rf=,40, contained 23Tng (93%) of a semi-crysitclline oil; some of Ihis

e (o}

was crystallized from ether to give a solid isomer mixture D-lL, mp 3-937,
S
Analysis for CppHsg0,:  calculated C 80.9h: H 9.26
found 81.02 9.36
Infrared: CiCly 1700 cn™!  (ketone)
1601, 1580, 1435 (aromatic)
N2 CC13 .98 ppn s,
TIS N angular nethyls (major isomer)
l.10 5,
1.65 s, olefinic methyl
3.80 s, ArQO-iie
5.0,5.4 m, olefinic protens (very faint)
6.7-7.k n, aronatic
A=15

In 13 ml toluene, 100 mg (.300 mmoles) of the keto olefin mixture
D=L was combincd with 100 ng of p-TsOH and refluxed throuch a Dean-Stark
PV and
apparatus (10 ml of toluene were distilled into the sidearti); after one

hour, _another 10C mg p~Ts0i was added, and reflux with sbtirring continued
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for 2.25 hours longer, after which the mixture was diluted withllb it
ether, washed with 2.5% HaOH, water,and brine, and dried over Na2S0j.
The solvent was removed in vacuo to give a quantitative yield of browm
oil, two peaks on the GLC. The components could nob be scparated'by
chromatogrezphic means, but the mejor isomer partially crystalliged out
in ether to give 52 mg (52%) of a white solid. Upon three recrystelliza-

~

tions from ether, very pure A-15 was obtained, mp 150-152° (vac).

Analysis for CgpH3q0p : calculated c 80.94: H 9.26

found 50.89 9.34
Infrared: CHC13 1700 em™!  (ketone)
max 1605, 1575, 1500 (aromatic)
1385 (methyls)
MR CDCl3 .90 ppia s, 3
TS 1.18 s angwlar methyls
. ’
6
l.22 5,
3.76 s, 3 Ar-0-CHj
6.5-T.h4 1, 3 aromatic

MR of the mother liguors showed , that in addition to more A-15, there

was perhaps 359 of an isomer present having a very high ficld resonance

at =,33.
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