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) ABSTRACT o $
N AURTEACT : R ¢

' ! A
A novel and apparertly peneral photochemion) upl)xu.uh
lu" dntroduce asingle carbalkhoaymethyl chain .|)Qt hrcally,
to the o carhon of dgv o Bunsaturated cnone has been
d('\l(-lup(-.l. Of spe ,‘-,1“.,1H,H“"-‘“HSI. 15 that the methed
psocquad by applicable (o Cnones which do, not Ppusnes s
dahy cnolprable p hydrogen alom gt thus to which normad
Py tation veactions cannot be applied.  Thice basic
nlepy were anvodved yn the transtormat ion, l’hnlu(‘uy&;ln
addition ot the starting cnone (o ) meulhm\ynl‘h)"lﬁmw
Rave pise to the hoad to tail adduct,  The hul;:wawnl‘
DA Ut ive Gleavape of g B A'l b operipheral bond ‘{c)t to .
u*v:ﬂn}%ﬂh_im cyviobutone ving wass mxm ted by selective -
Rm;iyvr‘: "VAHIMM' oxbdatton of the cyclobut anono gxs'nnmt(:d
Aos it followed h; concamitant g b bmipnd von o ~ ',
asteM fication, |
dlhanting Trow othyl dsobutyrvybocotate, the synthesia
oF Gotnopropy b L0 00 ddmekhy bspiro] a5 dec Ooene-1, 0 diol,
x@ potdint ial PEecUrbor of imﬂunmx”nhan&* mm/mmmpli.ﬂnml»
A Following sequenao,  Robinson nnuwlulxun ”L
olhy b dsobutyrydacedatoe with etk ty ) nmdu RVe rlsa m by
A capbathony 3 dnopropybes, b dimethy ) ;w‘yclnhum'u: L-ohe,
Throhetod formation Collowed by dosul furiznt bon af fecth
Phe " removal of dts hetone group &n‘g’i’w Aeeurbathoxys?. '
Mmp;npyl A4 dTmathy keye luhw\mw which was subjootod
CAAthhan A buwminum hydeide “ulm Choar amd Colbin's oxidat ion
b give S formy -] z—‘*mwnpyl AL A= ot W}cyclnh&‘m‘mm:.
s a-alhylation' HAH aklyl bromide farnished 3 Aemldy)d- 8
carbothoxy -2« knopropyh-4,4- dunu&hyhyumkwxuxw WHACH s
ALORVertod to Saformyd-2-inoprapy ) A A-dimathy LB (80
OROpEOpYL ) eye bohegene i fmu‘ plops, acotul ﬁz“xmlmn, '
hydroborat ban» ~OX kit bon, (UHAH s idation, and hydpolysis,
CKreatment of B formyh-4- mupmpyl cA LA dimathy L=8- (3 waxo

propy Deyclohexane with magnas bwm amadgan Auuammk by

Al

r~

hydrolysis effoatad tha mrumunn of the upA‘m syskam,
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INTRODUCTION

¢

lnltkul studies on carvonc by Clamician and Silber b,
and Scrnugbxntto? at the Luxn of century illustrated
the feasibility of adding a conjugated enone to an olefin
photochemically for the ceastruction of % c}ﬁlobuknnu
ring. Fhe rapid developmont in this area, however, was
not hegun until ahbout forty years later when HBchi
and Uoldman? ro-investigated the intramolacular
pho&ocycluudditloﬁ of carvone. This was follehed
by extension of the reaction Ro intermolecular scope by
da Mayo and his co-workers” and by haton , Duriub a
ralativaly short period, progreds has how reachod the
poxnt whcxo the synthatic, potential and varsatility of
the reaction have hngome avident. By the use of the
method many nynlhuhes of othaerwise difficultly accassiblo
organic compounds, most hoticably strained melecules of
theoretiaal Intarest apd patural products f structural
op biologien)l signdfivance, have boon achlaved in
remarkably simpiified fashion with either retention
or modification of the resukting cyclobutane ring®,

T The mtilization of the phukocyClﬂqddlklon
roaLonn as A potential method for the Antroducnxnu of
a single alkyl chain specifically ‘to the a-carbon of an
a,B-unsaturated ketone was first demopstrated An the |
total synthesis of the 6rmosia skeleton’ , The crucial

step of alkylation of the n@nﬁ6801lzable epone 1 in
the symthesis was achicved via a suikably’ substituted
cgclobutape intermediate 2 using a three-step sequepce
(Scheme 1), | his prosedure was  however, rater, ghown
to be Mimited to a,f-upsaturated ketopes im which the
enolization of the ketone group towands nhaKQJHQAPbon
was nok pompAblc due to aALhGP SubﬁtAtuLAGR or Slrﬂina

[

S .



the prefereptial incorporation of a leaving group into

the desirable a-position which was required for a Grob
a

fragmentation (i.c. 3+4) was found difficult in cases

. U,xnb i

in which the a'-carbon wes also Feactive
photocycloaddition reaction as 2 bcnvxul ehkky, twp
additional methods ware developed subscquently.,  Valenta
and his co-workers® showed that the photosdducts of
Z-cychohexen-4-ones amd vinyl acetates afior hydrodysis
underwent oxidative cleavage of the cyclobutane FARE mpon
treatmant with a variety of Uﬂlduqfﬁ,.ln particular,
caric ammonium nitrato, to give products of Lype 5
’Scpemm Il). More recently, photoadducts of &on)uhnlod
QRO 5 afud viny lepe carbonato woko found to wnderpo
fragmentation, with alkali to yiald compounds of type o
. (Scheme All)*nn These a-monoaikylation procedures are
hyn&hnerally attractive, In addition o providing
usaful L, 4-dicarhony) compounds of broad synthetic
interast?, by virtue of the mode of the imitial
photocyclonddit ion react idn, they have the followipg A
outstapding features in comparison with the conventional
alkylatioy methods)) | (i) An enolizabile Y~hydrogen aton
is not pcéhxrud to effect Lhn Alkylnlxon (Ak) The '
position of the double bond An the starting enmone fully
Getermines the pxlﬂ of the addition, (1i1) The.
“Antroduction of a single actiyated alkyl chain can be
Pﬂadlly controlled, \’

‘Although the above procedures differ from cach
other in principle, they ail furngsh koA dAQﬂFbOﬂyl con -
pounds of the type 5, in which, of the gg:ea pos»zble '
sites for nucieophilic ttack, the side Aain CArhonyl
has been shown to be usually mope reachive’” AR, _,‘
Consequently, in ¢ases in which the nransformalzon of |
the epope system, e.g., addition of Qr%gnard reagent,

b



is Subsequcnély desired, it is necessary to moaify the
side chain in advance 2. In order ko circumvent this
dﬁfiClCUCy,‘Cumplcmmntury methods allowing the direct "
incorporation of a less reactive functionalitly into

the mlde chain is needed,  The first part of this thesis
describes o uc."pholochumi«:nl route which facilitates
the a-monocarbwlkoxymethylation of both enolizable annd
non-enolizabla (M‘»@xdn tho y-position) a,B-unsaturafcad

s

kcatonos .,
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RESULTS AND DIScussion

'l K
Conceptually, The o fz:ikylulxun of both enolizable

and non-cnolizable a,f-unsaturated ketones can be

achicved by concomifant Michao)-type addition and .

cychisation, using a reagent which possesses both a

mucleophilic center and a lunviu§ group, followed by

f-elimination ay A dustrat od ﬁchomakicdlly‘in Scheme TV

L p}ackicu, such a scheme posas obyvious problems;

the roagent chosen may casily mndargo polymerizakion
or internal cyelisation., At is comceivablae, howevar,
to achigva a simidlar transformation by Lhnlgﬁn of a
cycloaddition reaction, e.g., Dials-Alder rgaction or
photocycloaddition, to form two carbon-carbon bonds te
give compounds of type 7 (as shown in Scheme V). i’
followad by selective introduction of a leAVAMg hrvup
at the f-position as shown in 8,  The present studjies
followad this principle and thie photochemical route has

‘been msed as the initial cycloaddition, In oxder ho

facilitate the inéarpafalian of the dﬁﬁiﬁédilﬂﬂving
group, it is mngﬂﬁhéry Lo ACFAY&PG Khéagyclobulénq Ting
rasn%txub from the phonoehemlcaﬂ PTOLGQS x,1-
dxmekhoxycihylann was selected for this purpose since’
At bas been well) esrahlAhhnd that its addition 1o
con)gga@ed enones pPOGgpdb in A head ~ALO tall fﬂphxon Li
give adducts of type 9r*, Tbe hydR0175A§ PTDdhLI of,

/

™

!

9, 10, was axpachei”ko undergo sqlcckgva Baeyen- Vxllggnr

OAAdALAon«Qndor controlled radctxon &ondxkxonb to .
AVﬂ ﬂeﬁzrable int¥rmediates 'such as 11 for the ° ‘
ragcpepALAon of the Anxxﬁag ?oubln bond im 'the stapting
enone and thus qupleAmd an dvnrall a~adkylation of a
Eon)ugAlcd enone, In oxder to test Lha ‘feasibility and

xcncralxty of this alKylatdon ppoccdurcﬂ‘four
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' A -
repTescntive cnonos 1205 were axamined.  The results of
Chear phulm:ys:lmuMHhm('ln Lob-dimethoxyethy lene are
compihed dn Table | \ '

The photocfeboadditions procecded with o hagh degreo
ot geglosclectivity, The relative orientation of the
functionality of Che photondduct jn vd&ku aag follows
uuumbiguuu;ly From furthor Rxnnwtuxmuklunﬁ Ppnnnndducks
Fo and 17 were obtained as mixture of CAS and trans ’
Asomers.  The mixture hature of thase producds was ~
Faveuled by therr mwur spocta,  Fouwk singlets at ©oHLYs,
B.BY, 8,80, and 8.74 waro ubﬁopwoﬁ for the gom-dimathy
BEoup "o 1o An Aks jme speet pum whpxuum componind 17 showeod
Ao the i ApeCh run m totud of alx singloks at 1« 9,04,
BU8, 8,95, 8,88, B.70, and 8,09 for the threa mek hy |
pubs i tuent s, Sineo the two asymlel Fic conters prosent ol
A thase moloculas woukd Rn« destroyesd subseguant Ly, ho
Albtampt s WO mada 't o unpnrAkm the L1y Aunmuxn

Phn!nuddu;l A8 wan thought 1o bo a nluglm SLaroo i soma
since ghd (gas - Mguid . alaxumnx«)brnk)Ay)°xdiA;~uin showad,

A single poak for lnu dist i had xumpound and its pmp

Hpu&lxum displayed a singlot for the Akﬁl)l graup at
148 10 uud\(wu nxubxmln AL 1 7,05 apd 1 6,92 for Lhe
mmeUAy groups,  The data available hoanér do not
permit unﬂmpxgunuu doxkullkuu of Alp hLéﬁeoghdmxpkry
Fhotocys loaddithon of apdone 15 to X, A~ dxmclhoxyf
akhx&num gavea # mlékurc of two Apvmcﬁa, onae of Hh&?ﬁ
erystalhizod readily from Skelly B, The mother A1duor
enriched i the ofhar Asgmer was subsequently boiled
WALK aqueons sodium hydxylxdo An mathapol to epimarize
boand to provide an additiopsl erop of Lhu Lirst isomer,
The ring junction of the CRystallineg Lumpound thus obtained
comld poadily he ashigneld as cis, pipce it has beap
astablished that in the hic}elolénZAOjactanQZEana

57§Knmh@ the trapns ring junction is readiry epimearizead

i
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A

upon treatment thh base to give tgc thermodynamically
morg stable cis form'*. The npmr 'spectrum of the jsolated
crystalline photoadduct was in full agreement with its
assigned stereochemistry. The two singlets for the
methoxy groups Appuﬂfﬁﬁ at 1 6.73 and 7,07. The
appearance of ome methoxy gfbuplat abpormally high field
could be attributed rto the shielding effoect of the
benzcnéﬂring apd suggested that the ring junction of

the compound was Siiw since, inspection of Dreiding models
revealed that the methoxy group could be shielded by

the benzene ring only when the rings were so fused, |

The subsequent, transformations of the photoadducts

20--19 into compounds af nypa’ggiihuﬁ complated the
overall a~carbalkyoxyalkylation of a‘'cOnjugated cnone
Anvolying two synthetic ARaps, This isa illustrated

in Eq, 1 for the xOﬁVOPb%Qﬂ of photoadduct 17 to

2- gnﬁhomekhd%rmeLhyA 5,5,5-trimathy}-2-cyalohaxen=1-

opa (23). Treatment of 1? with a solution of 50@
hydrogen peroxide in glAanA acelic acid (A1)

furpished a mixture of keto lactone 21 and acid 22

as & result of copcomitant deketalization, selective
BaeyqerAlkxger oxidation and partial lactone rifig
cleavage, For the Purpaﬁc of AdennxfﬁcatA?n, the
crystalline lactone 21 could be Asolated by extanﬁzve
chromatography of the crude mixture, and was found to

be identical im all respects (ir, nmr, tlc, asnd gas&“ ' )
speatrum) with an authentic sample prepared by a “
different routed® Attempts to purify.the acid 22

were futile, dde to its rapid copversiom to the lactone

AL, Fop further comversion, the mixture of 21 and 22

"was bojled with four-fold excess of anhydrous pOEASSAum .
carbonate and larse excess of methyl iodide in/acerone, '
After 40 br, keto ester ggdggﬁ Asolated in AO0%.yield based
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on 17. The structure of 23 was readily assigned on the
basis of its spectral data. The ir spectrum showed the
xyB-mpsaturated ketone and the ester carbonyls at 1005
and 1740 e respectivaly.  dn the pmr spectrum six
singlats were obsorved at 1 8,95 (ﬁim~dimcthyl), #.10
(methyl), 7.82 (Chz), 7.72 (CHZ),~0.73A(EH2),'HMQ 6. 38
(OCH,) .
peak at 210.1263 (Calcd for ¢, M : £219.1250),

A2 Z() 3
Similarly photoadduct A6 wans pransformed «into 2-

¢

e mass spectrum oxhibited a molecuwlar jon

carbomethoxy -4 ,4-dimethyd -2~ cycluhmxon L-one (24) via
Antegmediatas dactone 25 apd acid 2o AM Alh ovoerall
yiald, ; P
, In case of photoadduct J&f the hydorlysis-oxidation
proceeded abpormally, 1@ addition te the expocted
preducls Aacnonn A7 and acid 28, (a todal yield of Sl%)
lkuwxuur mpuglrum, khrhn dxnhnuullﬁ ;ainblmkh At T 0 A5
(QGHg) b, 0/ (CH ), apd 8,57 (hfm dimethyl) and a mMXLAplqi .
atl 1 2,00-2, un xugAuu for a total of five aromatic aid
vipylic hydrogem atoms and, in the ir spectrum the
anone and the ester carbonyls at 1660 apd A735 em”H
respectively, The mass 5pec1rum was also in ful)
agreement with the asnxgned structure displaying a
molecular’ ion peak at 244,1099 (CQaled for @ASMAO 5 4
244,1080) Alnhough the foxmation of this <ompound was ')
rather unexpeqted it could be ramxonalxzcd by invoking
the direct oxidation 9f the photoadduct A8, followed by
f~elimination of the rdsmlting intermediate 20 as shown
in Scheme V],

When the mixture of A7 28 and 29 was suh)ected
to alkylation unden the cendxkxon desapibed reviously,
anothex mixture was obtaagpd Though ir Wdi?found to
be homogeneous on t1g (thAn layer chromatOgraPhy), glc
apalysis- showed two peaks of very similar retentiop times,
Besides the cxpééﬁed peak at ZAA,gghe mass ’
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M a
Spectrum showed an additiona peak of similar Intensity

AL 208, BXaCT mass measurement s ol these two peaks
Inddcatod o difberence of aomethylene unit, Although no
SUbfhcient data would permit con®lusive u»nxhnmxnt)
of the ddentitios of the Uwo components, it was jubﬂﬂl
Lo deduce from the mode of Che kouction that the mixture
VOsAsted of the desired ostorp A9 and the ddadky latod
Colpound 31 )

Ab o couscquence of [ his finding, methy b dodide f)

L " N N 4 . N
s roplaced by o less poact jve WAy dutbpy agent, name by,

13

iﬁﬁprupyl bodide i tha alhylation step, *As wnlichpatad,

thins mudAﬁAxu(AUu Clhrcumvonted 1 he dhad Ky datbon problen
Al i xture of estop A0 and 82 wan obtained,
Sapuratlon of thase fwo THVIVITIVE ‘!;xm achievad U}
CREGns ve column uhrnmn&ngruphy on silleca gol,  The
yhelds of (he puro SubsLune o wore Low, due to the Lo
L matorial bncur o during the purAficat ion. It Huﬁg
Found move vonveniont 1o Auparata anter 29 from lactong
A7 wnd acid 28 priog Lo tho adky bt bon rmw”up.
bubamquvux Crastment of 27 Al 28 with iﬁnprnpfl.judjdu
and potassiom carbonnt e iy seatona rosmhbods g tha
format ton of Nustaor A2 0 708 yleld, Accardingly, from
the photoadduct My methyl astep A anl A'Suw‘opyl
epter A2 wara obtalned in a r;akx&) Of Lahb and dnoa
toral yield of 004, ; ) 2\,
An Lha rm'rw of  photoaddue t L{{Pruw Complicat iaop mm
tha s wamnrhmn,nsxy Of the Linsl products sipee Uhe |
ncﬁuALAng astar chain comld he d oy s oo krans
KAEh respect to the pheny s BrOup,  Upon hydrn&yhx .
n%xdalxu“ Apd subsaguent nAkyAukuun Mo r the
ﬁundALXUuu?whx&h effocted the lpnnnxnrmniibu O N
photoaddne t 18 gave rise to a ABA yAmAd OX B OMAXTUR
of Aﬂh A4, amd 3R An the xa&ia of " 74 Tha majorp

1
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product could be separated from the others by column

Chr@matogr:;?y and. its structure readily assigned as
33 on the
the ketone carbonyl and the estor carbonyl appeargd at

sis of the spectral data. In the ir spectrum

1660 and 1740 cm“? respectively. The nar spectrum
jdi5p1 yed four singlets at 1 2.4¢ (vimylic), 6,35

(OCH, ), 6.65 (LM ), and 7 60 (COCM )» and a multiplet

rat 2.58-2.85 (AroménKACh) The molc&ular ion peak
appunrxnb in the mass spectrum at 218,0947 was ,
Cﬂﬂblblﬁnﬂﬁﬁlkh the molecmlar formula of C AB A4~3 ; s
(Calcds 218,0945).

The minor compenents were obtained as a mixture
consisting possibly of 34 and 35 as suggested by the
mass spectrum showing two malecular honhﬁcaks at 252
and 218, The two singlets at 1 8, 10 and 8,07 of the
pmr spectrum confirmed the PFQQQHCO of two acetyl
groups while the high field doublet at 1 B.47 was
explained as the extra methyl group introduced during
alkylation. The stereochemistry of 34 apd 35 was
assigned as shown because of the shielding on the
acetyl groups with respect to txans-benzalacetope as
observed in the pmr speatrum, The shielding effect '
suggested that the acetyl growmp An each casé was "
located in the proximity of the phenyl group, Hence
the acctyl and phenyl groups in 34 and 35 were
Aﬁsumfd to be in cis relaLAonshApn Acc0£d1ﬂ81Ya the
major estep was depicted as the traps isbmer as shown
in 33.(

. .

The results ‘tabulated in Tabﬁa|x1 showed a new
PhOtOﬁhemAeal route whereby a sgngl% gﬁ?bélkOxymeLhyi*
chajin could be introduced APacAfAcalAy to the a- A
position of a copjugated enpope, »

3

14
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TABLE 1)
lxuxmlmumi lon ot l’huluml«lm Us dnto o (MH)MH\()?\)’HH lhy luum 5

N
Photoadducis . Product (s) smh oy leld based
M el bso kit e Eon Photogaddue t
. Ms el
| !

- ‘ %/;:“"""(IU;,‘(,‘H 4
,“’ [ l]

o 2 Al
7 | sy

1/ ,_[ '77 Lo ';“(_.&)2(’;‘“}35

AN%
4 * %
25 4

. o { et p .
h“"ﬂ"-@ ! . M
i AR A COL0H, e

Yims e s AR~ CO,CH(C H ) a

s A N »’ ‘

@ N\, ! o

\ f/(JA (10 (A“r) ; ' % ffAC + .

o | | H Culzmzcuj :ﬂ)

A |
24 (9%) ;
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3u Chis dopurtment ,

1O
. lXPlRlMlNlAl

I
Genera)

Melting points wmu*«lm[mrminml on Kot ler hot
shage upparatus and are lHMf‘(H‘M:k“(&‘yl. Miss spedtrn
arae rgeorded on AL MS 9 and MS.2. bt raredd ()
SPOCE R b e obtulned by using Ferkin Klmer moded 4574
abd 837 spoctrophotomelers, Nuchoear magnet e rosonaneo
(hr) spectra wora tecordod on Yarion A0 uud HR- 100
Bpectrometers,  Unloss otherwlse stated, uulmu
belvachlorido was omployod as the solvent and telramethy) -
phlune ua Internad standord, " The Following abbraviat hous
Ale usadh b the text: s - mAnghel s donblet, 1o~
traplat, - qumiluk{uud sk tiphat,  Hlomontal
ARALysas were performed hy the mACEoanadyticnl baboratory
N Gas chromatographihc (RAe) anadlyses were parformed
MRANE ai Aorograph A-90 .« B & with a columi of Lha
SH\BO on Chromaesorh W, \\

Matearpia) '

P g DA A | !

5 The COMmare Aally avaiiable dsophorone (45) and

Aesns -bongakasetona (14) wore froshly distiiled e
paducad hx‘&mnm’% hefore use, 4, oA -Dimathy ) - Zreyelohegon-
brona (1M and 1, phdimothy b 2uox0a ), 20 dihydronaphthakana
(A )A“ Ware Synthesized aceofding Lo the describad |

proceduraes, 1,1- UAmuthnyLhyAva Was obtained from
dvhf&ﬁmhrumAuﬂlAnu" of hpumnukvkﬂlﬂmhf‘“ “‘m“ihyl“‘“lﬂk
WhACh wis propared according to the raportod prosedupe!

Wikh Lha modkfdeation of using methano | Aatesd of

athano ) fM [ MMVNM
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Ccnnxal PFO&CQUﬂL
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The nppnﬁatus

N

reaction is shown
dissolved lwf 5 mo
The selutiod was 1t
Tive leﬁﬁvéf its
mudmxulc flow of «
)muxuluxnod to uhAL
pariod, Shnr&ly “
~ crushed diee amd wa
A AS0 W Hanovia hi
faor 9-20 hr. The
by checking the ir

[ hxmékxunz
<‘

Enone A2 (4.5
uthykﬁnm‘ﬁAﬂrbﬁ 0y
(A 20 mi) lho 50
s0kvent Mﬂd Lhu Ui
Akmﬂhphﬂﬁk&‘pgnbbu
‘bulh»knﬁpulbxdisti
16 (4.767 g, TBA):
(ald s, total oM,
Ar (£ilm) 1755 em
(Calﬁd for CJZMZO

T 7 UAmothOKY 4,4

17
tor Photod}xlouddxtxon Ruuctxonn\

used for the photocyclonddition

in Figuro 1. The enone usad was

ar excess of L, h-dimethoxyethylens.,
haen dilutod with benzene to four or
original pul&unu A\kn)nal}xnl and

Fy amd oxygen-froe nitrogent®
ato the wulu&lon KhxvubhiZK the rueaction
frer exlllﬂx up the Dewar flask with-

WU

ter, the solukion Wi brrpadiatod with

gh-prossure quartz mUFCuFY*VﬂPUF hamp

PrOgrass ni Foack ion was mosA Lo red

of an MlAqMUK of the reaction mixture,

-diamathylbicyclold. 2. 0]octan- f -ona (10),
89, g, 28,94 muol) and L, d-dimethory -
A% mol) were dissolved in banzdpe
Aution was AKFAdxAtcd for A5 hr. The.
reactoed olefin ware distidled off at
re and the residue was subjected to.
llatibn at 108-112°% / 3 mm to give

pae 1 8,93, 8,89, 8,86, and 8,74
ﬁ%ﬂ dimethyd group), 6,82 (5, OM, 2 OCM )4

(ketone); mass spectrum M lenlﬂlﬂ
2 ZAZAIAlﬁ), . >

1, 0- tr;melﬁi}bAQyGIOLA 2., Ongﬁﬂn ~Arone (A7),

PhﬁlﬂdddLLAon
with 1, 4» dlmdthoxy
after dASLAlAApg r

. Xe "
of ipOPMOFOMQ (A.272 g, 50,96 mmo))
cthylnnc furnished (4,969 g, 7i%),
he arude product from bulb~to~bulb

at 107~132% /1{? mm, photoadduct 17~‘ pmr % 9,04, 8,98,

8,95, 8,88, ? .78,
“ '

and 8,69,'(al} 5, total SH, 3 Cns)ﬂ ,

i
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0.88 and 0.84 (both 5, total oM, 2 OCHz) 5 de (Fikm) K720
c;nu_l (hetone);, mass spectrum M’ 2206.1214 (Calcd for

1:5“%@ 220.1205) .

Sfeetyl ) ,tﬂﬁmﬁlhegLf&inhﬁHXAQXVLz&w%0“9 (ha).

Photoaddition of trans-benzalacetons (14) (AH.08 g,
0.405 mod) with 1, 1- dimethoxyathylene guve S to, aftar
bukb-to-bulb distilhation of fhe curdo product at 82-425%/
O.8-3.1 mm, X (ﬂ.ﬁﬁutg, ATH) 0 nmr 0 800 (s, AN, (U(H 5 )
T.05 (», BM, «)cnr-), and 0.92 (s, 3“, OCH ., )b ke (K hbe)

. RTH0 szl (Amluum), MAasS  speck K um M' /54.&25v iCﬂlcd

for (Aqulﬁ AR 1250, \

Cin-0,0- dimmthxnxrzzkﬁidimmlhxllrifrcigjﬁzﬂ»}hji;ifl

ﬂﬂiﬁ%ﬁM;J A h-trd “one (19),

SARENG r
The «rude %Pnduv& obtained from the phniuvy&lnaddixinn
Cob by h-ddmethy )l -2-0x0-1,2- dihydronaphthalone {hh) (8,260 g,
4& mmok) to d, k- dAmalhmAymkhyluum was dissolved in a
mAM}VAuu Amount of Skelly B, Mpon standing at 0°
cRystalline materinl Aoy map. A0A,5-200", was obtained,

The mother liquor was concentrated and dissolved in 10

ml ot methapol, Ona épr of 225 N aqueous sedium hydroxide
WAy added and: the pesulting solution was refiuxed upder
hxxrogen for A4 hr, The reaction mxxkupm was diluted WALK
Mater apd extracted with ether, The product obtained Wﬁ@
after the wsual work-up of the oxganic solution was |
dissolved in Skelly B, Afxeristandxng at- 0%t afforded
an additional ¢rop of Lg, The total amoupt of Lg thus
obtaiped was A1,76 g (80,5%), A9 exhibitad Rhe

foldowing spectral data: fm g (CDGlS) T 8,65 (s, BN, Fnﬁ)ﬁ
8,45 (5, AM, M) 7A07 (hp WM,VOCRS), 6,75 (5, BH, ﬁgna),
apd 2,60-2, BZ (m, AH, Aromthc), ir CCMQA ) A7A0 em”
(kanonu)ﬂ mass spectrum M° 260, 1408 (CAACd for clﬁ 209 5 P

n [
¥



Jou oty
Anal o Calod tor g (II oL, T [ A

TR Vo

I ond L, ’S,",;'.' ll’ Soa ’
Pt b o edur e Tor the Mvdaoly S O rdat vy ol L
A\,‘\l . . . .
|'l|“&5i.l|||l!|t e 1o v,
[ ’ .\
1 1 .

[

r

Phe veaction wan carried out o in oo b manbet ot

ool the photoaddudt was davolved g 10 ml of ot
dord A0 hydaopen e o l“\l,v (o) solution and the

;»nln( l\bl,\l\vﬂ“x _\Iv-( rared at room Lemperature I b
progress ol the ,.A‘wa’\“"‘f fon wan ninmllunwl by v AU Ul
i ol Che reac D (O Wi Wie, for |)lmimuhlm (TR B R

and S he s Lo 14, tho/Nolut ton' wa dibuted with wated

tesul Uiy

aileatiacted with chilorotorm, they chlotolorm volul Lo
Wi washiad wit aqureous sadrom besuwlbbrte amd satural ol
sodboamn chilor tde solutions . I ¥ hiig (M"“;H»l by bl tiataon

Wikl concentration gave Che comde producy .

Cun by 0 4 tethy U7 onabioyc bo 45,0 Tnonane Dy dione

CHE) v boryme Uy | Vo trimethyl 2 vy Toheaen )

ona (L) .
. : ,
d #

Fion plmluml«lm'f A O B 1 I ) (:Q OO ol ) W miaturo
nl" bctone 21 amd acdd 2y ('/U() i, (',wz.) wits oblalnad,
hu Crude miatur e Wik s edd syllhnul purilivat ion
For tuirthor transtormat Mm (‘1@ lmls‘?‘w) A analytival
samplec ol M wis obta o, h)f siulumn chvomatopraphy ol
Chescrude voae tlon produe t on sl bea pol with 30% bonscom
by Skolby Bowlution, followad by uynluHA..n( Fon il wis
Found to b ddentical dn the XUH&MMWN m«npm (howihih
W a et namples o p, .;l“:lﬁl‘{/,“ Apot wlhor-othor);
e v 6,Ah 1,40 (m, i, qnz»},}pM' Q)W 2o (n, 2, Gy
8.4 (k, ,m& (il B0 (8RN, 8l G amd 9000 (5, A,
Mhl VA e : (Kot o)

,') i i
““’i)" e (GHG ,3) IVl Hmlmw},
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mass spectrum M 1961004 (Cated o C 1) 00 0 190.0004).

Anal. Calad for (:“H“,()3 oG, 07032, M, B.22.

Found: &, o7.50, U, 8.20,

»

The aeld 22 was found to undergo rapld lactonization

A

to ghve 21 and was not obtalned in pure form,

Spb-Dimethyd 7 oxabieyclofd. 5, 0]nonane-2,8-dione (£5).

and _ocarboxymethyd 4,4 dimethy)l 2-cyclohexen L-one (210) .

Photoadduct Lo (962 mg, 4.54 mmol) wan Lroatod
With acetic avid:-30% hydrogen peroiada according (o
tho gencral procadura Lo give a misture of lactone
A5 Aand acid 20 (008 my, BL%) which was usod directly for

Lthe subseguent albylation reaction,

ApgoDimethy )l 7 oxatricychol? 4 0.0 "% Jurideca ) k0,02
Lrtone 8,0 dione (27), 3 carboxymothyl-2,2-dimethy)-2-

R -k, A= ihﬂﬁj onaphihadlone (28), and S-carhomethorymethy k-
o (29) .

Aph-dimathyd-Z2-0x0- 0, 2-dihydropaphihale

Hydrolysis-Oxidation of photoadduct 18 (2,04 g)
wadal the described conditions gave 1,023 g of tha cg%du
product, A portion of this marerial (1,258 g) Wi
purified by column chromatagraphy on silica gel,

Hiution with a solution of 508 (by veolume) benzene

in Skelly B' gave 90 mg (6,8%) Af lactone 27, Further
eiution wAth the same solvent, gave A0L mg (iSAB%) of
astor 29, Kinal elution with a soAution of 104 methanok »
An othax afforded acid 28 (020 mg, 44,5%), Compound

AT wan crystallized from chlopoform to give a conAtamt
m.p. of 109-110" and showed the following speatral data:
nm (CDSUD) 1t 2,56<2,.82 (m, @ua aromatic), 5,08 (t of d,)
o R0 Ha, e AWB Mz, AM, CO,CH), 6,18-6.77 (m, BH,



i f / X
o : v ]
ﬂ’l SO . lﬁ/“ ! ¢ 5],{
g 100 i 22
L) -+ . E '
CHCO, a ’bw ”&”“hef% m; (5, Sih, ””s)' and B0 (s, 5N,

>

v
{ i

lmln) .p<(lxumqﬂ' 230, An analytacal sample of 29
War s obtarned ﬁtmhulh o bulb distillation at 107 140

CHL) i" MQ Uh%,ga.,» ﬁ?ﬁﬁ,((lm(mw), L7105 o ! (hetone)

(Coven temperature) /0.7 mn and showed the fol bowlng
spectral data:r oame ¢ 200 288 (e, HH, aromat ve und
vinybic), .38 (s, 3N, (I()A,(JH O.07 (n, 2H, (.'Hn,&f(),,L‘H
amd B 57 (s | os

gle 0 I
] . 4 :
and frood o (hetone)  mass spectrum M JAN L0

[}

O, gem-damethy L) O (Fadkm) 173Y (Onluy)
((Jul\'\‘l Lo (‘“‘H“)U,) A4 OB .
MARL L Caled toy (.“)H“’Uﬂ: «,
Fownd: 0, 74 60, Hy, 0.59,

ph
ACtd 28 wus crystallized from Chlorgtorm (o u constant

Ih Thy H, 6.00,

mop. ol A4 14y and dasplayad fhe Following spovteal data:
pmr (CDCH g U200 082 (my, SHL aromat ie vinybice),

OLhh (h,l,’.li Hl (T ) nmlrt_LM (s, oM, gem-dimothy ),

b LEHEE ) 27007 3500 (uvid)b V720 (ae i) and 1060 e |
(Avtnnn); Mass spacUrm M AR0.0948 (Gnded tor H
AX0,0085%),

D:

Gty

AAELY Ly GRo - Phany L-cysloxapontanc (40) and &
S benga b deno A wxo-pentanoic acid (57),

k’mm.’amhmm AB, (5,028 g, A8, 4 mmol) was
subjocted to aeetic acid-504 hydrogen peroxide raatment
Lo glve 2,599 g (964%) of crude mixtura of Ao mnd 57
Whach wis wsed withont purdficiat lon for the suhs et

A

Lrapsformat bon,

Ganeral Provadurg fop b Mathykation of Hydrolysis
Oxidation A‘pmhwth Of Photondduet s ”lp;}!gh

e The crmde mixture abtadhed From tha hydrolysis -



\

) :

oxidation ulT;Fv photoadduct was dissolved in acetone
(0. g/ " mkEr o

potassium carbonate and large oxcoess of methy 1 rodide

snd five molar equivalent of anhydrous
I

v(m 2owml/00) g rvu&luni) were added,  The rosulting

mExture was refluaed undeg ltrogen atmosphero for

VA days . Atter woouling ta room tempoerature, the solution
was diduted with water and eatraction with chlorvotform,
The organic solution was washed with water, dried with
Mgﬁpa, Fraltered, and concentratod, The &pddv produdct "
thus obtadnod was purified by volwan chromatography an
SAbica gol uwning o solution of 104 alher An benzane

AN o huent .,

)

A Carbomethory hmethy ) ﬁﬂﬁrf)NlFauﬁflﬁx}VVJ:M)H’{{HQQKRHA'l une (28),

! \ .

The crmde miature of AL pnd 22 (00458 ) obtainod
divactly from L7 was sub e ted Co mothy bation condit fonn
For two duys according to the goneiu) PrEvadure rosult g
A the format bon of A8 (520 my, A0% buasad on L 7) e e
BLEh (s, oll, gem-dimethy b growp ), 8,10 (5, AH, UH3}3=
782 (5, 2H, GHy )y 7072 (s, 21, Gl ) 0075 (5, 20,
CHpG0Hg 0 mnd 0088 (s, 3M, €O,CH0) 0 dr (A im) Joob
(Ketona), and 1740 em !
AVOLRZ203 (Caled fop CAZ“ZU”3 :

Anal, Caled for SPLITI
Kound: G, 68,544 N, 8,03,

? b 5
Aotarbomathonymathy L-4,4-dimothy - 2-cychohosen- ) - one A24).

(ontor); mass spactrum M
ANOLA266),
G 068,285 N, 8,89,

]
The crude mixtupe of 25 and A0 (088 mg) directly
obtained from photoadduct Lo, was traatad upder the
describad poactian conditons e two days to give 24
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(302 mg, 41% bhasced on 1) nmrdt 3,54 (s, AH, vinylic),

0.34 (v, sH, (X)ZC'Lﬁ)' and 0,90 (s, 24, CUZ(X)Z(JIA); hr

(Fitw) 1740 (ester), and 100 cm‘l (hetone); mass A
spectrum M 190 1 &alcd tor (IA A”’l oy + 0 190.1099),
Anad Caded e ¢ 00 0, o sz 0 8

Found . G, 07523 1, 8,10, )

A0 (uAlmnmtlum)'v(h)'l) Pl dimethy). UKD 2

«mwm unuph( hulmw K H ) mm .'6 Qar kmuwlhm\)'nml h ,&}' frl e
dnlw h)fﬁ_ . ,.Lf,‘].“? 1,2 \lA 1)/«1; Oaphtl wiono ( ), /)

i R ~

Attouptad monomat hylation of a mixtura of 727,’25,
“and A (B00 mg) dn e rude Form with mothyl jodide il
PObans bum carbonuto undaer the U e uuu“imnn for thrao
devy s, gave 040 my of a mk;mw consisting of M LTV
e Cfhm)y 1740 (estars) and L6000 om i U\&’)lmwh’);
mass spoctrom MY 268, 1240 (Caled for (2“)Hm()3 !
SECLZE0) and 2440094 (Caled for &.‘Alhum()i VR4 L1009,
() -mothyl 5. henz il lday -4 oxo pRentanoate 7(6’)) (4) mathyl-
A twwux«h«mmﬂ ORO - pel) Kmmnw A54), and ([)Juvlh)fli”i
Rentanoate (55), \

3

lmumhdmm Aemethy h-4: 080

\
A crude mixture (279 mg) obtained from the hydrolysis -
Oxdation reaction of pkmlom?&hu A8 was mathy Lated
ﬂmﬂrdmh Lo tha genara) procedure, Aftep pumlicatima,
the major product A (A27 mg, 404 based on A8, slower
MOVING) was uhmmwi in pure form and A oand 35 as a b
CRmE) mAXTupe (58 mg, A8% based on M) The majory
product showed < ha X&)Huw“u, Apoctral data:  npmp 4 2,42
(s, ;l_u vinyligy, ZAbG 2,85 (m, 5H, aromatic), 6,605
(80 720, 00, pUlg )y 6485 (s, 3H, GO, Chg i and 7, 00
(s W (‘OG ), ir (&Um) 1740 (estep) mnd

gks,,' .

e
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\

boou (:m‘l (ketone); mass spectrum MY 218.0947 (Calced
for ('lf’s“l/l()iﬁ o 218.0943)
The mixture showed the two parcnt molecuwlar lon peaks

M the mass spectrum ot 208 and 232, The nmr spect rum

i*

= showed signals ot 1 8,07 (s, COCH. ) U100 (5, «:mtﬂ,,))
and 8058 (d, 0 o~ 7 Hz) o dn hods) ulm.

P _‘,.,,5,‘3,&’,“’&’)'_‘,‘ﬂ im]' n_'t_' ’/ u:lul; /ﬁ

To o solution of lactone 27 }’5)(; my ) il we i 2N
(AB83 mg) in aetone (20 mh), anhydrous potassium carbonat o
(A7 g) sl dsoplopyl dodide (lg) woero gdded,  Tha
Fesuliing mixture was ref duxed luxdux‘ ﬁik rogan for 20 hr,
AELer the usuad work-up, the Ohhy product’ was purdfod
by cobuwmn chromatography on silica gel,  Hlation with

A osolut lon ?f J 04 m&hgr b benzene affordod S-curbisopro

nymelhy b b L -dbme thy d-2-0x0- ), 2 w“hy«humwhkhuhuw
NOLA2Z0 mg, 7hh basod on consumad ﬁluxklnb makerinl (soco
bolow) |+ nmr ¢ AORASABO Oy My, aromat de vinyhhe),
(5, 0k, Aum ol AA&JRIRY‘AQJ H.?Zﬁ («hy ﬁ“, Jos o0 He,
UUZ( HGH, ) b e (fidm) 1740 (astar) and 1000 szl ‘
(hvlvnv)ﬂ muna B pec L r M AT2 0402, (Caled fnr'Ll7Mz“0 :
AAALD) . Burthar mAuL)nu with o solution of 104

mmkhifnl Ap athaer affordad 210 mg of the starting acid 28,

Py

‘4"
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INFRODUCT LON

|
|

Isolongitolene (1), also hnown as g-longifolenc,

N
Wi obtadned as an wrtitect from dongitolene (1) 'under
various acidic conditions' . 1nM904 Dev and co-

worhers® assigned its strocture as shown on the basis

of degradalion and spectral evidence, -

More recanthy, an” X-ray detormination? of EINUDYS
Asolong Holene cpoxide propured by cpoxidation of
psolongitolene revaealod e sLructure as shown in 5
and thus verificd the provious structure mmimuum»l
of Asolongifolonc (h).

A elagant 5&2VMAAE;R(3p symthosis of A%A&RHMXV
Asokongitolene (1) has boon wecomphished b Sobt
ahl Hmv“?mlurling with tha known camphane: b-carbory b
YRS Yy (ﬁ); prapared Lrom a, b camphor®. I viaw of the
struwtural signdficanee of dsolongifolana, in
partlcular, the vnusual trleyelie systam aml the two gow-
dhmathy ) substitutjons, 1 bocame of Antorest Lo Alady

Wb ko by dikhsx‘m;} routa,  The secomd part of
the thesin dascribos an alevan-stop synthosis of the
diod b,

Asabmtyry

A

“ potential precursor of A, from athyl
! i

alaty, .

‘ o : [

Fio)



29

i

-
-




[ : 3 0

In examining the target molecule of isolongjfolene, (1),
the direct incorporation of the two gem-dimethyl groups
seemed Lo be a challenging task., Among the many schemes
assessed with sach an intention in mind, the particujarly
attractive opne was to condensae 2 ~dimethylcyc lohexane -
1,3-dione (0) and mesity)l oxide g% a Robinson annclation
reaction®, therehy providing the complete decalin skelaton

Aprasent an jsolongifolene (1). It was also anticipated

that the two katonlc carbonyls in the condensat ion
produét 7 could be casily differontiated becausce ope
was conjugated with a double hond, The pon-conjugated
carbonyl was expectéd to be the more reactive one and d
therafore could be uped directly for the Ancorperation
of an activated carbon Mpit Lo give a compound of type
8, s cychisation by ap intreamolecular y~alkylation
(L.e., formation of QA-CA hond) would thep provide
tha complete skaletop of,jSUlongifagano (L)*

Towards this end, the immediate goal was to
prepare the deosired starting magmrjnx gk Although
A-mathycyelohexana~1,5-dione comld be prepared readily
either from 2-methylresorcipol by catalytic hydrogcnal;nn’
or from cyclohexane-1,3-dione by mgngmcthqu;;un
Ats further methylation has baep shown to give oply a
trace amount of an Consequently, fhe p%aparation of
6 was attempted by copdensing sthyl isobutyrylacetate
(9)» ¥ith ethyl acrylate to give the Antarmedzate A0, o
However, the reaction was unsuccessful umdep varqoug
conditions, Subsequently, 3~ethoxy- Zﬂmethyl nhrcyclon
hexen~1~ope (1%), was prepared from 2- methylgyclﬂhaxanea
1 5~dione? in Anﬁattcmpt to gynthaﬁAza enone 12,\

It is quite conge ip able that this type of compound
could be trﬂnsfﬂrméd to\8 by seleative methylatgon ; }
followed by a Robinsop annelation reaction wxnh mesity)

~oxkde, "In ordep to prepare the potential Antermediate
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12, 1L was treated with dimethylsulfonium mckhfuidclo.
This resulted in complete recovery of starting material.
Alterpatively, the addition of methoxy methy oL thiam
or methory mathyl magnesiuvm chloride to 125 Lﬂﬁ cons hderaed,
However ncither of these reagents could be prepared
according to the describoed procedurest? 44

It was found at this stage that othy)d isobutyryl.
acotate &3) condensed roadily with mesityl orlde to
give, in 00% yleld, tho heto ester A whosa e »pec
showed é sAnglet at v 4,15 dlagnostic of the vinyhic
proton. In the Ar specteum the estor and hetone carbonyls
appearaed at 17355 and 1060 em” A respectively.,  Although
A3 had not beon soriously considerod as a start ing
matarial, At offered a pew possibilitly for carrying
out khe tash An question. The molecula had the advautage
that the required two gem-dimethyl groups of the nynknmxav
fargel wore introduced directly and At possessad the
desirable functionalition for the further construct iop
Qf Lhe B oand O rings of dsolongifoleno.,  An order Lo
form the M and C rings it was nmcnﬁsafy to dntroduce ap
activatad threa-carhon unlt @ to the aster gromp, This
comid be achieved, In principle, by ihcorporating a |
dasirable chain into Y prior to its condensation with
mesityl oxide, Alkylation of 9 with aklyd bromide in
the presence of sodium othoxide gave rise to 14 in
544 yiedd, The attempted condepsation of 14 with
mesityd oxide was unsuccessful, presumably due to the
steric hipdrance, These findings led to the use of
13 directly. In order to alkyiate the molecule At
the desired position (o to the ester) it was necessAry,
to block the ketone carbonyl to prevent nge alkylation
to take place at the a poﬁytian‘ﬂf tné‘éO'jugate% enpone,
When A2 was pefluxed with fthylene ghycol comtaining ‘a
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trace of p toluencesul fon ackd an o benzene, o mixture
0f ketals 15 and Yo was obtusnced.  In the nnr Spectrum
the vinylic proton of Lo uppeared ar o 4.0}5 “us ou

SAughet and the characterist i shinglet of the Fsopropy
Fadene group present an 1L was obscrved ar 4.8,

The ratio of 1_.‘_»_:14(; vy detoermined (o be o il on Uhe
basis of the Felative dntensitios Of Che nmr slignals
(mece Caperimental) . Althouph the MAxAT UL Nuvm"“w
PROESon Chey, stkempted column chromatography Fasulliod
A the asolatyon of (e SR ting materlul 1. The
presence ot the eaocyclic doub e bond 1 b bt Sudlab e
Foo the format ton of the B FAng of dsodongifolene (1)
but the wase of tho hydrolysis of tha hatul group mado
Ehas schome dess aliract by, Cousequently, the hetoje
carbony b ol 18 was converiod bto the thioketad form
UMK ntandard conditlions,  No Knomer bzot hon oce g el
dur g o react bon and o Chiohetad 17 was obtainod as
the nolke product CARRempEs made o o shifl the doub le
boud o the wrocycl i position by the use of PEEO Mo
pulfonic acid in rmfluxkng Bonzeny or toluepne Fersuh el
Mekecovery of fhe Sharting material,  In opder 1o
pEOVeRt any complicat ion that MAKHE bo caused hy the
prosonce. of the Chiokgtal group (which is VAny kogoms )|y

@ 10 1he antar), A7 was subjoctaed o Ranoy nickel (WZ)

Whmont i boilling othapol to of fast the dasul furisat lon,

W product A8 thus obtained showad a vinyt proton

ALt A AT as LEApRot dn the nmr spect rum apnd in the

AE bpoctruwm an ostap pash at 785 emt, Rirect alhylat oy
of Agho AN Z-dimethoxyot hune (OMK) » with op without
hﬂﬁﬂmulhyl§MUﬁphnramidup With epibromohydrin, ), 3-
diiuduprupﬁnm, Ad alhyk bromida wsing A4t hiw

diivoppopyl amhde as a base My Attompts to Ant roduea

the desirable threa carbon chain to the a-carhon of

t
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the ester was fruitless; in all cases, starting material
Was recovered. As oA consequence, 18 was converted, via
alcohol Mo, dinto aldehyde 20 in 80% yicld in two steps,
Fithium alominam hydreide reduction and oxidation with
Collins reagent'™ . Alhylation of aldehyde gg with

Allyl bromide in the prescence of sodium hydridc”in DME

at retlua resullod an the formation of tnwo products,

AL and 27 anow combined yield of 903, The ratio of these
Lo compounds panged from 2:35 to 5:2 in different runs.
Enol cther 22 was readily separsted frem aldohyde 21

by column chromatography and showed bo carbonyl absorption
A the A apmvrum A onmp spectrum displayad multiphots
At L B.92-5.05 rogion for a total of five vinybie protons
and a mulklpkr aloq 5,98 6,09 for the two protons of :

lhv mathylona grovp attachad to the oxygen atom, The s
OF &xxau onstare of this componnd , howeves—eould not

b Hhhkhnmd unambiguonsty on the basis of the
avallable spectral data, Abdahyde 21 showed A completoly
dAferont sot of SpoClgd. In the nmr spectrum, the
Characteristip addabgdic proton appoared at 4 0,43
A A singlet wherons the Cour vinylic protons appeared
At U AR5, 25 as multiplets,  dts dx spectrum showed
the Charactexxmtl& aldehyde absorption bands at 2700
and 1715 Cmglﬁ Bxac i mass measurement of the parent
peak gave the same mOKOsuAAr formula as that of 22,
ﬂllhuugh the fragmantation paltarn was dgffapenpﬁ
Although khe alkylation reaction was found to
procead smoothly with ﬁfliumlhydride in small scales
(ca, 200 mg), the results Wera not reproducible
OR A preparative scale, Upder the sam¢ reaction
conditions (vAde supra) a substantially lower yield ‘of
Compounds 22 apd 2% was obtained, An attempt to
CArcumvent this difficudty hy lowering thﬁlrcaﬁkjbn

i
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Lemperature Lo room temperature resulted in the recovery
of starting material. However when sodium hydride was
substituted by a considaerably stronger basae, potassium
hydrido!® - the roact ion procecded smoothly st room
tamperature to give comparable yiolds of AL and 22,
The simultancous format lon of 22, though undesirable,
did not prosent o serious problem to the synthesis as a
wholel 1is convarsion to Ab coukd bo easily achieved

by & aknen rearcangomont ' Thus, boiking a solut lon
of 22 0 Ay lane overnight BAYE Kdse Lo 21 dn virtually

quantitative yiekd, For a more effactive praparation,

50

the cruwde mixture of AV and 22 was used without RApAFAl A0,

This procedurc not onky simplified the praeparation of
AL bt adso dncroanad Ais overadl yiald from 40
substant ially, /

I order tg complaety the shkalotlon of Asolong i folane
From 20, the fthrmation of (wo vaphan-carbon bonds (€, ¢
OF Bn-ba and GGy with Faspoct (o Asolongh folens) wope
Fagulroed,  Cond apinally o this comkd be achioved in a
plihe step by |[the uwse of & subtable acid. AL is quite
convelvable thet, upndar the influenca of Acid, aldehyde
AL woukd undergo isomerization and two copsecutive

cyelisations ta furnish the required skeleton as

Aldustratod schemat ically by ZA+25+24425, Experimentally,

the schemo was pot productive;  only hkﬂrking material
WAB Fecovarod w;hen Al was treated at room tempearature
With various acids such as Agueous hydrochloric acid
An tetrahydrofuran (PHE), stannie chloride and borop
tRAfAuoride etherate in bemaéne or chloroform. When
the rdaction was carpied oul with borop Lrifivoride

catherate An refiuxing \bensens, a complex mixture was

obtainad No datectable amount of the desirable produgt

was presaent,. The ir spectrum of the crude mAxture showed
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the absence of hydroxy absorption band and in its nar
spectrum, the signals expected for the vinylic protons
were ot present. 1t has been shown by Johnson and co
worherst? thut a similar kind of cychisation could be
Facilitated by the use of the corresponding acatal of (he
carbony b group.  Aldehyde 21 was thus converted to acolal
A0 s ing standard conditions and the cyclisation was
attempled.  Treatment of 20 with stannic chloride in
mitromethane according 1o the describead procadur e
kesubbed again in complox mizturo whose ir and omr
apectra Andicated tho absaence of the desirable product .

" As a Consaguonce of thase negativa results, it
became pecassary to construct the two remaining rAngs in
A plepWine manner.  dn examining aldehyde 20 and s
precursors At was docidod Lo form the ¢ ripg Cirst
bacause of the difficulty that might be epcountorad

b activabing the dsopropyl group at this point,

Fhe fadbura of the acid catalysed cychisation discussod
above gsuggosted that the double bond of the side

chain dp 20 coukd pot be wsoed directly, In opdor to form
Kho spino system it was Lhus pecessary Lo convert ihe
aide chudn double bopd selactively into anether funet ional
group of Lo inkroduce a suitably functionalized three-
carbon chain direetly into aldehyde 20, ‘The latter :
possibility was exploped: first, Aldehyde 20 was
subjected to alkylatiopn, using potassium hydride as

a base, ﬁitﬁwﬂ‘ﬂumbﬁp of alkylating reagents containing
poteantial fuﬁcgi@pﬂl proups at spacific centaps;

namaly A,S%dﬁiodbprmp&na, methyl aqrylate, epibromohydrin,
A-bromo-h-chloropropanec, and propylens oxAda., = Hxcept

An the ease of\epibromohydrin, An which only the 0-
Alkylation p?udﬁct was obtained, pno reaction oceurred in
Any of the othaé\inﬁnanceﬁn Oup attention was then |

1
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drawn to the modfliculiun of 26. In order to differentiate
between the two double bonds in the molecule, the
Fespective relative reactlvities of each towards the
sterically vnbindered clectrophilos had to be first
ascen b, ged, Epoxtdation was used as the means of
acquirlepg this necessary information. Treatment of 20
With one equivalent of m-chloroperbenzoic acid resultod in
crystalline product whoso structure could be roadily -
assipned as 27 on the basis of the par 5ppctr7m which
showed the signals of the threo vinyk protons®of the
alby b sido chudn at © 4.80-5,350 and lachaed the triplet
at A2 charactoristic of the ring vinyl proton of
A0 This rosult suggested that the more substituled b
double bond was tho more ronctive, Henco this double|
hond had Lo be clocked prior to the modificat ion
of the side chain double bond with starically wohindbpaed
reapont s, g | ‘
On the othor hand, it W s haen shown that subs it ad
boranas such as didiamy Aborane ramct praeferentailly with
Ssteddeadlly dess hindered double bepds., This provided
afi’ OppoRtunity to fupetionalize the side chain doubla
bhand diruﬁlly. When actal 20 Has allowaed ko peact with
dAﬁycluhoAylhurunv- aleahol A was Aboiqlnd A 958 yield
after oxidative worpk- ~up. The nmp spectrum was Cconsistent
WAth the assigned structure showing a trliplet at ¢ 4,53
charactaristic of the vinylic protom. At'is notewarthy
that thae yield of AB was very dependent op the
procadure involved in the oxidative work~up, Reproducihle
resulis cnuA% only, ba obtained when an excass of 304
hydrogen peraxide and 2,5 N aqueous sodium hydroxide
solution (1:1) was added in one portion to the chilled
hydroharation reacation mixtura, When the addition was
carriod out aequuukxmlly wxlh sodium nydroxxdo and
hydrogan peroxide, vary Axlkkn oF pone of the desirable
Alcohol 2B was obtained;: Anstoad, compound 29 was



found to be the major product., (

The subscequents formation of the spiro system
corresponding to the A and C rings of isolongifolene
was achieved du three steps from 28. Oxidation of iﬁ
nith Collin's reagent followed by hydrolysis of  the
resulting acetal aldohyde 30 with aqueous hydPOEhloric
ackd in THE gave rise to diakdehyde 51 in 37% yield.
The charscteristic aldahyde peaks appoared in tho ir
spectrum 4t 2720 and A720 em Mo The nmr SpPOCTTun
didsplayoed two partially superimposed signals at 1 0,28~
0,38 for thae two aldehydo protons and a triplet at
T A.00 forp the vinylic hydrogen atom. The ring. closurm
of B) was effactad wpon onnlmunk Nllg MAR NGS5 A um
amalgam An THE in the pkmunn&v of d%mokhyldxghlupublléno
at proom temperature, Aftar three hours, the,reactkion
mARREMEQ Was (ropbad with agueons sodium hydroxide in ;
mathanol Lo givae threo isomers of diold ] in a total
of 688 ylald based on Ak, Two of the lsoners were
obtained in pupa form after column chromatography , (
apd crystallisdation. Both isomers mhowod prong
hydroxy absorption bands and no Larbonyl puakm in the C‘
ir spectra, Ope isomer, m.p. 97&7“5 . showed in
the pmr wpchtrumn a triplet at « A. )7 for the vinylig
proton Aﬂd mulkxplukp At f o,xsaonlq for the two
hydrogan atoms adjacent 1o the hrdr@%y gnquSA The
corresponding hydrogen atoms of thsgéthep crystallina
isomar, m.p. A27-128%, appaared at 1 4,56 and % 5,77
6,75, Their isomeric patupe was further defiped by their
mass spectra which showed in both cases a moleaulax

peak at 238,1933 copsistent with the mplecular formula of '

Crstg¥y The third isomer of 5 wap isolated as a liquid
which was shown to coptain a smakl amoupt of Ampurities,’
sipce the ir spectpum,showed, in additiop to the expected
kfdroxy abﬁorpti;n, A weak peak at 1720 em" A The
amp apd mass speatra of this mixtupe were -

40
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skmilar with those obtained for the crystalline
Asomers. Although the spectral data characterised
Clearly the structures of thesce isomers, their
stercochemistry could not be defined without fup&hwr
eaploration.  Since the two chiral centers bearing
the hydroxy'grnupﬁ in 5 would be destroyed in
proceeding tawards fhe synthesis of isolongifolene
(1), the stercochemistry of 5 wWas pevortheless of
secondary importance,

The acquisdtion of the isomeric dials ]
Fepreschts the curroent position in tha synthetic
studies of Lsolongifolena. Thae further Lransformation
of 5 intu L coukd be copcoivably achieved via
intapmadiata S which, in turn, might be preparad
from 5 by sglective monetalsylation of the considaerah)y
besa hindarad Gy hydroxy group fodlowed by oxidatiop
and f-alipination, A preliminary investigation alopng
this bine was found o bo promising.

42
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EXPER IMENTAJ,

hmnurul

Spectrn, melbing pornts, clemental analfses, unz?
&

and reported as dndicated in the Hxporimental section

ghe (gasc Liquid chromatography) analyses ware obtain

of Part 1. Othoer than samples 5 and 27, which Wer G
run A chhoroform solukions, all Ar (infrared) samplos
ware runoas thin £ilms.  Silica gel was usad as an
adsorbant kn all casas where colwnn chromatography was

usad for purification,

Matarinl

-

Tatrahydrofuran (PHE) and L, 2-dimethoxyathane (DMK)
wora Croshly ddstilbed ovar Lithium aluminum hydride
priore to use, Allyl bromide was washead with saturated
AGUBONS 5o ium bjcﬁrhunaxu and saturat ad nquéuus sad ium
chlorida solutions and distidled, Mesityd oxide was
freshly distillaed before wse,

Sodium (1.4A5 g, 63,0 mmol) was dissolved in
absolute ethanol (120 ml). To this solution, ethyl:
ipobutyrylacetate (9) (9.99 g, 63,2 mmol) was added,
After the resulting solution was heated under A nitrogen
~Aatmospherq to refAuxA allyl bromide (7., 09 g,,?B 5 mmol)
was added dﬁopwxmn over a period of 15 min, The
reflux was contxnncd for an additiopal 15 mxnn Afcom
coelAns Lo room tcmpGFAtQFﬁ the reaqtion mixture was

A



44

achdificd with aqueous hydrochloric acld and extraced with

ethar, lh& organic o solution was washed with woatar, Jdrled
(Ddgfi()4 ), and ¢one entrated.  The crudo product %At ter
distillation under reduced pressure gave 14 (0,70 y,
SA%) . bup. AB.B-50° FO020mm; amr 1 4, 05-5.22 (m, 3H,

M C-CH) L 5092 (g, 2, 0~ 7 Nz, €0 (H HUH), 04s (1, 1,
Jre ot He, (I()(?g{(?&)z HU) 8.04-9,00 (.illl)&?l bmposed U oand Jf,
4L I N A 1T T VN T e ! (esler ) mass spectrun
MUOR9B 282 (Caled for O of8 198 .1 260) .

Acbarbothony -5 dsopropyd 5,5 -dimethy |- 2 cyshohoron-b-one (15),

To an othanolic solut oy of sodium ethoside
(pn*pmwl by the nddition of. 7,5 ool sodium to 250 m)
O othuanol), ﬁﬁ%hxl bsobutyrylacelata () (40 g, 0.25 mol)
andd mes iy | ox bl (B30 K, 0,87 mol) wore addod,  The
solution was rofluxed undoy q DAt rogoen abmophera
ovarnight . After cooking to room Lemparuature, the
Foaction mixtura wos aeddd Fiod with dilot o hydroehloric
achd and oxtractod with othor, The organic solution was
Acconslyely washed with saturatod sodhum bicarbonato
and sodium chlopide solutions, dNKCd (Mbhﬂ ), and
concenptratod,  The erude product was fraleuunlxy
distilled to give A (A7 g, 01%) 4 bup, R (I mm;‘ir 1070
(hﬂlqno), and 1735 om" ! (esterTs nme 1 4,13 (u )M

CGRCH), and 5,85 (g, 2, O, (H 5) 5 Mas s gpvgtrum me,

ASBLABLT (Caled for Nty o0g 1 2538,1569)

 §£2¢’ Galed fop 614“2205 PG, 70,56, H, 9,30,
Found: (, TOABL My 9,19,
8- harbulhnxy 7 ~Asopropyi -9, ) ~dAmethyh-1,4- ~dipxaspire
JA.Bldec6rone (A6) apdd 8- vaphukhw@y 7 Aponrggzqidunuf .

A,fﬁdxmmszﬁLﬁﬁﬂl lacand. _(15),




/

A solutd
(\Hl(ﬂllk@ﬂg il%, ;ip toluenesul fonic acid and cthylene
Ky ul'; 'Lml 'flumul With o Dean-Stork waler
. | , Aler cooling to room Cemperaturc,
Lhe ﬁnld} .1Uccvnﬁivvly wanshoed with saturatod
500w l)ri ‘,Q and sodium chloride solulhons,
L‘fHH‘:AHuu widl concentrat jon Kave hae
Crude luwuf; 5sirk1\u4p distil)ed from bulb 1o -bulb
alo10S 110°3
of 15 and 16§

Oy (5, O

.,(m Cemperature) /0,2 mm Lo give o mixturo
,jlﬁfﬁ,’. Ko 0O%) 5 nmr 8,28 (», (.’H(.‘(kfll_s)h,,),
(‘)),, amd 0L (s, (’M?H;,‘&IHZ()); a5 5

i‘ v A 740 um%l (ontaor),

e botonshtios of the s hghaks a8, 28

and 575025 were 42 and DO respectively . The Shgna

Al 578 0,256 FEIBranantod sia protons connksting of

Lha s f by dano 2o carbothoxy and (ho Kavul BEOMp A

of both bh o, e the shgnml at o S 28 necountad

For sia protops 5 only.  Honeo Phe rat o of LRI

wan 78 op RPPTOX hmukedy 211,
ﬁ;ﬁarhﬁﬁhﬂ§XaT*iéypreuxlfgkﬁdimykhxlﬁLnﬁaﬂiﬁhiyﬁpivv
s s)dee-0-ona (17),

A‘Enlukinn Of A8 (5,04 g, 15,3 mmol) in mathy ke

chkoride (20 MWL), containing bp2~ethanodithiol (Sﬁg,
AL mmod) and borop CRAL ko ide othorat o (hmd), was
pLarred al room temperatupe overnmight, nwﬁf solution

Was dibuted with other and washed with 4 Cpotassium
hydroxide solution and watar,  After deying M50 )

and evaporation of tha solvent,  the erude mataerial

was dispilled to give J:Z (4,02 g, %%”;mphg A55 -
AB78/0, 2 W e AL 88 (s A, QrGH), 5,82 (4, 2H,
Joa B i, OCH,CHg) , and 6,70 (o Al (BCH,) ) i

1

';-(4.2.‘.) 8y A8 mmol) din henzene (Ivdy),

45
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Lor €M, 0 S, % sha.1374),

V785 un'l (&-E“ﬁ?@?ﬁ:\w) NI RS spectrum M' S14. 10884 (Calad
A) A \
Anul, (nlul for
- q

('H)”J()()Z‘)Z N D V2 A LV R F I IO T
Sy 200890 Found: G, 00 025 H, B2 o, 20008,

S Cavbethony 7o sopropy b 404 dimethy beyoloherene (1)

To w solution of K7 (obt mg, 5,08 mmod) dn o abuolute
Mhnilml (50 ml), was added Raney nached (W2 vh gy The
resuliing miature was vefluned for 8 e, After Ciltral don
Ml wunhing of the Rancey pichel, the filtrate wan
cobwvantrated,  Bulb-tg-bdb distidllation of the rude
product at 90" (ovon Knmﬁnrulurn)/o‘x mi gave 700 my
(985) of W80 e v AT (L, TN s b e, GOl 5,0
(g, 2, 0 ~ 8 Hz, URH lﬁ)' a7, A7 (w, M, HnHMUCUAHl);
e h7SS e A (nntnz); LA 5 4 Huxlxum m' AAALLTHRS
(Gaded Lo G, 0, 0 220007746) o "

A, Caled for “Aﬂ“AﬂQA : \C, TASNS, W, N0l
Found: G, 74,97, 1, 10,92, ' \

A

S=Hyshroxymathy) - AﬁupAnyyl N dxmvx§{ «y&luthnnmtilﬂ).

"o o suspans ton of  LEthiwm abum kg hydAAd (0.5 g,
o8BS mmo k) dkno«thor (50 mk), A8 (), 08 gp\/,sxvmmnl) Wik 8
addod showky,  The resudting mixture was ﬁkir}uq AL room
tamparptura Lo an heo Hthyd acetate was addad to
deptroy the excass of kAthAum gluminum hydpido and the
solbbion was than ac bt hol RATH didlute sudfuric e il and
axtractad with ether, The ather axtract was wnﬁhud
with saburatad aguaouns sodium bicarbohate and Aq\juua
sodium chlopide solutions, el (Mg80,) xAAeréd
apd ovaporatad to dreyness,  The «pada pxndua; WAS |
pur i L iod by column chromatography msing a solution



fﬁ*‘
o wﬁ ‘ a7
of 30% ether an benzene as cluent, f()‘lluwcd by bulb to
bulb distillation at 77° (oven Lemperature) /0.7 mm
giving .24 p (90%) ol OS5 nmre 0 4050 (0, 1, 0 o~ 8 He,
CoCHY), and 6048 (d, 210, 0 = 5.4 He, CHyuﬂ); b 3550 om

(hydroxy ), mass spect rum M' b82.00710 (Caldod for 7
'kZde“ 821071,

Anad . Colad for “xx“zz” U, TYL00, B, 00,
Found: G, 79085 H, 02000,

) Bi‘i‘f"?}f} Loanopropyl 4,4 - hmeChy ) cyclohereno (20).

Yo o solution of pyvhdine (3,00 g, 45.7 mmol), An
methy bone vhdoride (57 mh), dry chrombom trioxido (2,28 g,
Ad o ) wos added, The solut lon was sUlered for V5 min,
il u solution of o9 mg, 3080 mmold; dn boml wof &ll( ,)
wun wdded o one portion,  Stirring was continued fog
anothor I mkn. After decanting the Lrquid, the gumiy
OB bdue was washod with ethor.  Tho combined organic
::%\niun was washod with % agueons sodium hydroa o
solution Lfor four Ulmes (W50 m) each Time) . Aftob deylog,
£Altering and avaporuting the ﬁukyéu&, Tha o rude produet
wis s Cidhed from bulb-to-bulb at 45% (aven Lompuoratuia)/
0.0 mm to givae 200 (045 my, 94%)w3umr T 0,588 ;ﬁi A, e
h He, CHO), raxui AVRO (L, A, J ~ B Hg, On (k IS 2&%4()0,
amd 1720 c;‘ufA Aaddahyde) s mass spoct pum M ABOL ) *‘I
(Caled fop UAZHZOOI: lﬂﬂglﬁlﬂ)ﬂw ‘ éﬁi

Anal, Caldd for Grallag0 1 G 790945 1y 1L 8,

Faumnd: G, B0,00, M, 1k, 20, , ! ol

)

2= Asopropy k-4, A -dimathy leyehoharena (21),
dimethyb-5- (2 -propeny k=oxymethy kene)

AL yhed-fopmyl -
mm 12 “‘W“Pﬂf{,,i:;

‘
(227, -
e . / \
|

U[kluhuhonm
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(1) Small Scale .

To & solution of 200 (305 mg, 0.907 mmol) and aklyl
bromide (200 mg) in DME (A0 m}l), was added sodivm
hydride (50% dispaersion in oild, 04 mg, 1.33 mmol). \
The roasudling mixture was raeflored wnder o pitrogen -
al,numph&?rc'fux‘ 4 hr. "After cooling to room temperalure,
the ronction mixture was poured dnto aguoous ammonlom
chloride solution and eoxtracted with other. Drying
(MgSO4.), faltration, and concentration gave tha olly
crnde product which was subjected (o column chromatography .
Klution with Shelly B gava 22 (9%.0 mg, 45%); nmr
b 3.9Z-5.05 (u, SH, GACH), and 5.09- 098 (my, 20, OCH, ) 0y
1040 und 1610 cm” ! (CRG) 5 mass spectrum Mt 220, 1828
(Caked for,@) gHyt0 220, 48277,

© o Burther glution with 10% of benzone i Skedly B

oulion furmishd 21 (95,7 mg AG.5%); v 1 AL 4D

(¢, MM, b~ D Mz, !ﬂz(%(?ll')p A 22-5,25 (m, 3H, “A(:j,;(j“)p and
045 (5, MM, CHOY; ke 2720, and A7)0 cn )

(addohyde); mass spactyum MY 2200828 (Caded for
2200827 ),

(A4) Proparative Seale

&

i
1
]

P %o A suspapsion of an excosstof potassiam hydride
(minora) okl was removed An advance hy washing with dry
Skeldy B) An DMH (75 md), & mixkure of 20 (3,24 g,

A8 mmo)} and aiiyl bromide '(4‘ g) was added, MPhe anet ko

mixute was stirped upder an atmosphere of nirrogon

overnight, Ksopropanol was added to destroy tha upreacied
potassium hydride, The mixture WA poured Antl Aquesus
ammopium chlopide Solution and extracted with ether,

| ) \ s
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After the usual work up, the crude product was distilled
(bulb to bullb at 11O LISY (oven temperatute)/00 0 mm) to
pave SO00 ool a mianture of 1 oand 22 which was unced
without sceparation tor the conversion ol 22 to 2 (wee
tmmedrately below).

-

Rearvangement ot 0 to U
(+) bFrom )

A solution of 2 (087 w0028 mmok) ko NON-dbme Ehy )
andbine (% mb) was heated at 120 1350Y under n‘ nitrogen
atmosphere overnights Tho reaction mhature afber cooling
o room temperature, wan poured dbnto chlorotorm and wpahaod
Walh agucous hydrochlorie acid,.  The organic solut ion :
winn o dr oy (MMHHJ), fPiltored and concentratod,.  Pardfication

by volumn chromatopgraphy gave 21 (850 mg, 024),
Chr) Frow the miatwre of 20 w22,

%hv ARG ol and 22 (800 g) obtained from
the alhybation of 20 [sae part (A1) sbovae] was dissolvad
I dryigylnnv (O mh) and the pesudting solution was
rel lurnad wider an atmosphore of pitrogan overnight .,

-

AfTer concentration, the cruda product was purifiaed by
cokummn chropalogruphy to glve 3,55 g (89% ylald hasad
an 200 ot 2), ’

SEARRY 2 hpopropy A4 dimethy b3 (20,81 - ddorpeyedor
pentany 1) -cyciohosona (20}, o

¥

Kby bong glycol (5 mh) and 21 (Zﬁlé:g, 9,75 mmol)

) i



were dissolved in bencence (100 mb) containing a trace of
potoducnesultonic ackd. The maiature was vefluxed with
a Dean Storh water separator under nitrogen atmosphere
overnight. The peaction miature wos worhaed up an the
usua b manncer . The crude product was purified by colbomn
Chromatography . Flution with o solution of 10% benzene
anc Shelly Bogoave Jo (2009 g, B1Y) 5 nmr V.35 (t, W,
Jom 3 Hey, CACH), ALBO 530 (my SH, CHSCH ) and 6000
O, 5% (m, 4H, (U(ll ) )y ko h040 o - (UAMAH)‘, TR
spec i MY 2042089 (Caled Tor x:”n,“u L 204, 2098) .
Anad . Caled toy “l‘/“Mi(),’.: G, 77,22, 0, h0L07,
Found: ¢, 7747, H, 2017,

AENLY! lﬁ){l 3 x,"’f?l’ﬁ“l?ﬂ, 4 N t,l.kilm l_hyl TR 7«1 'xuz\'&ru;)f«'}n;

pantany ) 7 ooxableyc oA b 0 hoptune (27) .
) : vt - B i’ £z T ioob L

To a solution of m vhloropesbenzode achd (V02 g,
0,594 mmod ) vnomothy bone chlorido (A wh) ot 0%, 26
(AhS g, 00430 mmo)) W added,  After stireing for 0
hre, the sodution was diduted with mothy bone ooy dde
and washiod with sodlom blearbonato ans s turatod sodinm
chloride solurions.  After deylhong, Piltaring, and
copcantrat bon, tho ceudo praduct was purd fiad by column
chromalography with 104 ethor in bonzone solutlon as
abvwant and crystallization (chhoroform) ko giym Al
(A5 mg, A7%) 1 mp, 98-99% 4 nme 0 ALBO-LLS0 (i, BH,
CH~GHL, ) and 0,00 6,55 (m, AH, (O(HA 1)’ ip lh?&(flﬂcnn%l
Codefan) 3 mass npectrum M' 280,

At elydroaypropy h) - 4= knopropyd-A,A-dimethy =5 (21, 5° -

(A
OAAC Y lupmxyqny Jharona (A8), apd 4~

)5 pxnpxlcrc UhW\Fl ane (29),

50
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) A solution of cyclohexene (10 mmolk, 1 m)l in 2 ml
of THE) was added to a cooled solution of diborance (4.5 ml,
A5 mmod, LN in THE) wnder o nitrogen atmospherc.
The nitrogen flow was stopped and the mixture was stirrad
for 0 min. at room Cemperature.  The dicyclohesyd borane
shupry was cooled to 0% wguin and a solution of 20 (1.04
g A2 mmo k) i THE (L m)) was dntroduced slowly so

the temperature was hept balow 20° during addition,

The rasulting solutionwas stirred at room Lemporatura
for b he during which time, the slurry turned jfnto

a clear solulion,  The solutlon was cooled to about

A0% apd a miatura of 2.5 N sedium hydroxide and 50%
hydrogan peroxide (3 ml cach) was added. After the
addition, the resulting mixture was stirrod at room
Lemperature For anothor he and oatractod with athar,

The extract was washed with saturatod sodivm chlogide
polutdon, drlad with Mg 0, mul; filterod, Coneantration
of the tiltrata followed by the removal of ¢yelohaxano )
undar roducod pressure (0,5 M) gave an odd which was
purified by column chromatography, Hiution with 504
ather in banzene gave 28 (Aﬁag B, 95%): nmr 1 A,5H

(L, A, )~ A4 Ha, GACH), and 5,500 (5, A, CH(OCH,) ), AR
6,38 (5, AL, (0CH,),); ir 3450 en} (hydroxy); mana
spectrum M' 282,2199 (Caked £or Cp My 0q 1 282,2195).

IE sodivm hydroxide solution was introduced before
hydrogen paroxide during the oxidation staga, a different
set*of prm&uﬁ;lzﬁ wore obtained as could be 5h0wn by the
tle, The major ppoduct was worked up as in za and the
spectra puggqu At to be 291 pmp 7 4,30 (&, MM, J ~ 4 "Mé,
CmCH) , 5.20 (s, 1N, CH- (OFM )2 )» 6,15-6,50 (m, AM, (OCHZ)Z),;

CAr MA00, 1380, nnd 1800 e M (gem~dimethyl groups);

mass spechiun M 208, .

i
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AN

__J:ngﬁyiu:l;ikah¢lw§XLbz} 320, 5 -dioxacyclopentanyl) -
(3 oxopropyd)hencne (30).

The renction was carried under the same conditions
for l\x preparation ot 200 From 574 my of 28 (2,04 mmol),
ATO mg (85%) of 30 was obtained ofter the crude prﬂ«u&l
win purified by column chromatography., 30 showed the
following spectral data:  amre 1 0,33 (4, I, J ~ 1.5
Mz, ORCH), A4.50 (1, M, 0 o~ 3.5 He, CCH), 5.22 (s, IN,
CU(UCHz)i), and 5,950,500 (m, AH, U(“/)Z)’ Vv 2750 and

K722 em”™ " (addahyda) ; mass ,pvstkum ?* 280,2034 p
3 R B R 3 ;i . .7 i :
(Caled fox “l?“Aﬁ“ﬁ O AB0LZ208Y)

S Fovmy L 2o dsopropyd A, 4-dinmthy -5 A5 oaopropyl)
huxono (51) .

SO (A0 wig, Vool mmod) was dissolved Anoa misture
o 4N hydrachlorie ackd (5 mh) and THE (5 md) and Lhe
mAKCuRe wan sthreod ot room Comporature for 20 hr.
Aftor the wsual work-np, the crude product was purd fiad
by columin chromatography wsing A04% otha M honzene us
elnent to sl B CAZ0 mg, B1A) 5 nmy v 0,25-0,87 (2M,
A CGHO) , and AL00 (8, M, 0~ B Sab Me, GaGH) G Ax
AT20 and 1720 cmél (ﬂlduxydu), NEPE gpuxlpum»Mf
230 078) (Quked for Oy, 0 A 280.,4770), .

Anad, Caled for Aﬁ“ by b L 70m23;'HP 10,25,
Foumd: G, 70,8510 H, 10, Aﬂ%g L

S»

G dnopropy s 10,00 -dimothy hspiralAd,Sjdoc-0-enn-1,2-dio) (5),

Mopeupie chiopide (300 mg) and dimathyldichiopo-
shikana (0,22 mh, 1.8 muol) worg ﬂdded to a suspepnsion
of magnesium (285 mg, AA,9 mmal) in TH (20 mi),



8]
.

Q) 3
The mixture was stirred under Qilrugcu for IS5 min. A
solution of ST 202 mg, 0,897 Wmod) in THE (0.% ml)

was added HIUWI{ by means of a syringe. After the

addition, lku-nnii\dﬂwr was stirred for 3 hr ot room
temperature.  The biguwid was decanted and the rosidue
was thoroughly washed with THE.  The combined organic
solution was neentrated,  The residue wus dissolved
i mixture” of mothanol and 2.5 N sodium hydroaide
ﬁuludiun (I dy Smmd of each) . After sthrring ot room
temperature avarnight, the mixture was poured into waler
and oxbractod with ether.  The usual work-up of the &Rt ract
gave 184 mg of the crado product which was mixed with
the crwdo product (509 mg, from 420 mg of Ab) from
anvther run apd subjoctad to colwnn chromatography
parification.  Hiution with chloroform gave, in order of
Incronsing polarity, threo fractions which Wk dan igna od
as Lraciion A, B, and G, Fraction A (M85 mg) showed 1 he
following spoctral data:r  pme (GG, ) v A2 (L, N,
JorAh ey CRGH), and 508400085 (m, AN, CMON) s dx 3470
(hydrory), amd 1720 szl (wonk, dmpuritios 7). Fradtion
BoChA7 mg) had s map. of 97-97.5% and showad (ha
fodlowing spectrar  nmr (CDCAB) T AT (t, }Hp Joe A5 N,
CaGH) , and 0, 05-0,40 (m, 2H, GH-ON) ;i (CHClZ) A700 v
and 3440 cp” ! (hydroxy b Fraction C (107 mg) had a m,p,
of R27-128" and displayod the following spectral data:
pme (CDGE, ) A B0 (L, A, 0 A B8 Nz, CsCU), and 5,77~ .
6.75 (m, Al CHOM) & dr (CHEA ) 3700 and 3400 cmal (hydroxy) .,
Tha totul amount of the three fractions was 450 mg (68%
based upon 31), ‘ L ' ‘

AL three fracglops gave similar mass spectra with
M oA 288,1941 (Caked” for sty 1 258,1935).
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