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NEw ANNGLATION METHCLS OF ARCMATIC KINCGS,
NEw SYNTHESES UF NAPHTHALENE, ANTHRACENE AND FHENANTHRENE STRUCTLRES.
Eugene Chere* enc Yehoshue Een-Cavid
Lepertrent cf Grcenic Chenistry, heizrmenn Institute cf Science, Rehcvet, Isreel

Sunnery: Ccncensetion cf z-(phenyisulfonyllnethy! benzyl bromice end its

cerivetives with nelcnetes, 1,3-ketcesters znc tectcnes resultec in the

recicselective formeticn of nephthelene derivetives end cf other pclycyclic

systems.

Annuletions cf arcnetic rings with cerbocycles ere utilized es pethweys for the synthesis
ot verious polycyclic systens inclucing neturel products. In this context, the recent
utitizeticn cf g-cuincdimethene species1 end cf Vichzel-incuced ring closure (MIRC) rechicnsz
providec ennuletion prccesses fcr ercnetics in which twe certon-cerben ring bongs zre fermed in
cne cperaticn. FEifuncticnal erometic rezgents, centeining tcth electrophilic enc nucleophilic
centers, mey zlso serve es recicselective ennuleting ecents, if uncesired self-reactivity cen
be evcidec. We recently used this apprcech in the synthesis ¢f quinciine derivafives? We
report herein cn the cevelopment of & regicselective cne-pct annulezting process tor arometic
rings in which the presence cof epprepriste substituents (Er ana SCth grcups) in the benzylic
positions cf vicinel cezrten side cheins enebles resctivity ecuivelent to & 1,4~cipole.

Ercmcsul fene (j_)4 rezcted with ceprctcneted moncsubstituted nelonic esters by zan
etkyleticn-acyleticn sequence (Scheme t): the mzionete (1.2 eg) dissclved in tetrahydrofuren
(ThF)5 wes adced to ¢ suspension cf NeH (€ ea) in THF, After 30 min stirring at roor
tempereture, cempcunc 1 (1 eq) in THF wes zdded, znd the twc ccnsecutive reecticne were
fclicwed by TLC wenitoring (3C=€C nin)., (uenching (zcuecus NH4CI) end chremetogrephy affcrded

bicyclic crystellizeble ciesterecneric nixtures (3e-e¢, Table)§’7
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TAELE

Reecticns cf ennuletinc reecents with nelcnic esters

Entry Annuleting reecent
1 1
Z 1
x 1
4 1
5 1
: 1
3
3 S0,Ph
b Br
H
OMe
7 Se,z-(Ne
£ b, ~Ohie
S Sc,4-Che

helonic ester

<g,h=bhe

1

Y

C,h=Ch CH(GET),
- 4 <

n

s
20,k=(Ch.).CH J
— 2’270

2€,R=Ch.Ch=Ch_
- p2 Z

E+Ch(CC Me
Z )2

EtCH(CO Ve )
Z ¥

OMe

Frcduct Yielc, %
2e eC
3b Sz
3c 7t
2d &7
2e Ltz

SO,Ph
0 7¢
Et
4
OH 7i
Et 7z
ba-c €<

Cne-pct ennulzticn zno cecerboxyletion wes best cerriec cut by using methyl melonetes insteac

cf the ethy! esters (Tetle, entry €): ezfter
su!foxide wes eccec (5% cf encunt cf sclvent
stirred et 70°C (20=€C nin), to ¢ive 4. The

the fcrmed rinc cen te effectec ¢c wee shcwn

cecerbexyletea es for 4) wes guenchec (hh4C!), ¢ilutea with weter, and stirrec &t rcen

tenperzture for 15-3C min tc give te, mp 97CC, ¢k, np 101°C erc €c, nmp E7C(,,6 respectively.

cempletion of cyctizeticn (TLC), dimethy!
in the reecticn), &anc the reecticn nixture wes

tese-incuced cesulfonyleticn eno ercmetizeticn

fcr

S5e~c: the reecticn mixture (cyciized end

Lnder slichtly nccifiec conciﬂcnsE tromesu! fone 1 resctea with cyclochexencne-

cf

Z-cerboxylete 7 by preferential etteck cf 1he a-sulfeny! certenicn or the ketone crcup tc give

the sterechonccenecus tricyclic ccmpecunc te, mp 127°C (6£9), 'h NF (COC',) 6 5.(3 (th, s,

SCHEME 11 1 + —

CO,Et

I~

€1
R

8a, R=30,%h
COEt 85, ==h



3535

Cb§LZFh), €.5¢ (1H, brs, Ch=C). Fkeductive desulfonylaﬂcn9 to &b, 8 5.77 (ih, brs, Ch=C),
confirmed the structurel essignments (Scheme 11).

The reections of ennuigting reecents witih izctones were besec cn the weil kncwn ebility
of the tetter to undergc alkyletions by use of Iithiun beses end tc ecylete A~sul fonyl
certenicons in similer ccndi+icnslb Lactones (Ya-b, 1.2 eq) in ThF5 were deprctoneted et -7
using excess (4 ea) of Iithium diisopropylenide (fer 9e) cr lithium cicycichexylemide (for
3t). Ageition of 1 (1 eg) in THF resulted in the formeticn of & poler compound (cce 30 nin,
-7&°C, TLC menitering). Quenching (Nh4CI) extrection, end chrcmctogrephy, provided
diesterecneric mixtures of 165:531 Arometizeticn cf the formed ring wes achieved by pcuring the
ebeve rezcticon nixture Infc weter and stirring the resultingc besic equecus mixture for 3h, to

cive 1le, mp 10¢°C (6€3)'2 zno 11b, mp E1°C (66%))° respectively. Similerly, utilizetion of

Se-c es ennuleting rezgents ceve, with lactcne Se, the methexy substituted anzicgs of 10e (cce

¢,
S0,Ph
oy — o,
. 07&1 ) (cry) O (e 2"
SCHEAE I1T o,y 2n 71
9, n=2 10a-b 1a-h

The effectiveness of the ennuletion rcute in en intramoleculer process hes been
cemonstretea by the utilization of conpound 13, preperec es shown in Scheme I1V. Selective
broninaﬂon4 ceve 14, mp £3°C (914), which reedily underwent € ccuble cyclizetion, on treetment
with 1—BuCK}3 tc the tricyclic cempound 15 (71% yield, 954 one diestereomer) mp 199-200CC,

VW NMR 8 1.32-2.40 (EH, 1), 3.26 (3H, s) 3.41 (IH, dc), 5.C4 (I, ), 7.05-7.61 (SH, m)S

R

a ~ b,cd, @i/\/\/x COZMe
S0,Ph

1 == co
S0,Ph 2Me

—_ - C(0yMe
0

SO,Ph 15

SCHEME |V &) A}\/”\ MgBr (excess), THF, refiux (53%); b) EH,, THF; NeCH, hzoz (77%),

c) CHSSOZCI, EfsN, CHZC|2, ¢°c (622); c) Nel, ecetone; CHZ(COZNe) Neh, DMF (7€%),

2°



3536

The describec¢ ennuletions hzve nctewcrthy adventeces: 1) the reegents ere reacily

4 - R - R
prepered, 2) ebsence cf self-ennihiteting reectivity cof reegents in presence of beses, enc

3) the functicnelity on the forned rings mekes them usefu! synthetic intermecictes. Further

extensicns &nd eppliceticns of the ennulstion pethwey sre under investigeticn.
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Cempound 1, s well &s other bromesylfones used in this wecrk (Se-c) were preperec by
regicselective benzylic brominstion® (NES, azobiscsctu#yrcn:frlle, reflux in CCI ) cof the
cerresponding z={phenyisulfonyl)nethyl totuene derivetive.

Abcut 5 nf cf THF to mrol of each substrate were usec in enhydrcus conciticng, uncer
argen.

All new compounds were charecterizec by elementel and spectral znelyses.
Cheracteristic chemical shift in 1H NMR for 3e-€: & 4,95-5.C1 (1H, s, CbSLZFh).

To & mixture cf cyclohexznone z-cerbexylete (1.5 nmct) in THE-CMSC (1C:1, 22 nml) ena hah
(0.2€¢), stirred for 30 nin et rocm temperzture, wes zdced 1 Q ormecl in 25 n) THF), &na
stirring ccntinued gnfll completion of the elkyletion step (cce 30 win, TLC). The mixture
wes then warmec (£CC, cce 1.5 h) tc cive & tess poler precuct (Ee). The increesed
cilution in the zbove rescticn wes found necessery tc aveid intermcleculer reectivity cf

the alkyletec intermeaietes.
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Fertiel retrcecylation cccurs on purificeticn cf the interneciete 10b (but nct cof 10e)
when using & silice cclunn,

1H MK of 11z (CLCI § 2,02 (2H, 1), 4.C0 (2H, 1), 7.1€-7.€€ (€H, m); 11b: § 1.52 (Zh,
t), 2.9 (ZH, 1) é; (zH, 1), 7.15=7.73 (€H, n).

Compcunc 14 (5C n¢) in 4 nl THF wes edded, in 3 portions, during 12 min, 1c freshly
prepered 1= FoLulk (from 25 ng K end 3 mt t-BuCh) et rconm fempereture. After ¢dciticnel

5 nin, the mixture wes ciluted (CH2CIZ, eguecus NeCl) end extracted.
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