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hEk PkhLLATICh FtThLLS OF Af?CKATIC hlhGS. 

NEh SYhThESES LF hPPHThALLFtE, AhTHt?ACkhE AhL FhEhAhThRkhE STtUCTLRES. 

Euccnr Chcrz* EnC Yehoshue Een-Cavid 

Lspcrtacnt cf Grcrnic Chen istry, heiznenn Institute cf Sciencr, F+hcvct, Is-2~1 

Sunnary: Ccncensetion cf ;-(phcnyisulfcnyl)ncthyi bcnzyl bromide 2nd its 
Ccrivctivcs *ith nelcnetes, 1,3-ketccstrrs 2nd Iectcnes resultec in the 

reciosslcctive foracticn cf n2phthclene derivetiLes 2nd cf other pc.lycyclic 
systeas. 

Pnnuletions cf arcnctic rings kith certocycles 2rt utilized ES p2thw2ys for the synthesis 

of verious polycyclic systens inclucins netwel products. In this context, the recent 

uti I izeticn cf g-quincdin-ethanf species’ and cf Cichael-induced ring closure (CIRC) reztions’ 

providee tnnulzticn prccessrs fcr ercnetics in which twc carton-c2rbcn rinc bonos 2re fcraec in 

cnc cperaticn. Fifuncticnal 2rm2tic reisents, ccnteining tcth elcctrophi I ic 2nc nuclrophi I ic 

centers, my 21~0 serve 2s recicselectivc znnuletinc ccents, if unoesirtd self-reectivity ten 

be zvciaec. he rccantly used this spprcech in tht. synthesi 
: 

s cf quincline derivatives. Ce 

report herein cn the cevelopncnt cf a rccicselcctivc cne-pet annuletinc process for aron.atic 

rincs in which, ihe presence of apprcpri2ta substituents (E r ana SC?Fh sr-cups) in the bcnzylic 

positions cf vicinel car&n side cheins ensbles rrectivity equivelent to 2 1,4-oipole. 

Ercncsulfcne (l-I4 rercted with c!eprctcnetcd noncsubstituted n2lonic esters by an 

2lkyl&icn-2cylaticn sequence (Schemr I): the maloncte (1.2 eq) dissclvrd in tetrahydrofuren 

(ThF)’ ~2s added to E suspension cf hrH K eo) in TliF. Pfter 3c’ nin stirpins at row 

tFlrFErEtU’-E, ccnpcund 1 (1 tq) in ThF ~2s cddea, end the tko ccnsrcut ive rs2cticns WE-E 

fclIc*ed ty TLC acnitoring (3C-tC nin). (uenchinc (ecuecus hh4CI 1 End chrcs?togrsphy affcrdrd 

e,7 bicyclic crystcllizcblr di2sterecneric nixturfs (3e_~, Teblc). 

SO,Ph 

RCti(C02Et)2 --_) 
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TAELE 

Rcccticns g Ennuletinc rEtcents hith nclcnic tSterS --- 

Fntry Annul2tinc_ re2ccnt liilcnic fstfr Frccucl 

1 1 &,h%c :t - 

i 1 2, h=Et t 

2 1 1 
- &,h=ChiChl(CM 

‘ ic 

4 1 

n 
/ 

?+=K.hi);C.h,,, 1 36 - 

1 Z++Ch;Ch=Ch, 
L 

1 EtLhKL;Fe) 
i 

2 

SO,Ph 
f3r 

OMe 
7 ~,;-CC’E 

E 2, ~-c&c EtChKG~~e)2 

5 &4-Ge 

Cne-pet ennul2ticn 2na dccarbcxyl2ticn k2s best ctrricc cut by 

3F 

-?02Ph 

0 7k 

Et 

OMe 6a-c 

Jl 

Ji 

cc, 

usins aethyl rclon2trS instcao 

cf the tthyl ccters (T2tle, entry L): after ccmplctio~ of cyc!iziticn (TLC), dinethyl 

sulfoxidt wis ECCEG (51 cf zncunt cf sclvcnt in the reeciicn), enc tht rrzcticn mixture w2S 

stirred et 7CcC (IL-CC Kin), tc c_ivr 4 -* The bsse-incuccd crsulfonyl2ticn ir;o 2rcnitiz2ticrN cf 

the fcrncd rinc tin tc cffectec 2s WEC, shcwn fcr 52-c: the reaction nixture (cyclized 2nd 

accerbcxy!2tea es fcr 4) w2s quenchec (hh4CI), ci!utco hith wztcr, end stirrcl 2t rem 

tcnperzture fcr 15-3C nir. tc Sive G, trp 47'C, c, np lClcC end &, np ESCC,' respectively. 

Lnder s!ictitly nccifisc ccnditicns' brcncsulfcnc 1 re2ctcci with cyclctexzncnc- 

S-c2rtcxylzte 7 by prtfcrcrti:! ettcck cf i~t (Y -sulfcnyl ccrtepicr cr the kotcnc crcup tc sive 

Cl 
the stErechoncccnecus tricyclic ccrrpcunc G, np lZ7'L cot%), h ht.F (CCC!,) 6 5.(3 (lb,, S, 

R 

1 + 
- Ox> - G&l 83, Q=5%?c, 

C02Et 7 
_~ C02Et CL, ?=I+ 
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ChSL,Fh), t.5E (lh. brs, Ch=C). 
-L 

deductive desulfcnyliiicn4 tcj &&, 6 5.77 (lh, brs, C~J=C),, 

confirmed thr structurrl Essicnncnts (Scheme II). 

The rc.ecticns of annulcting rcccents with Icctones here basec cn the well kncwn ability 

of tilt litter to uncicrcc zlkylctions by use cf lithium beses end to zyI?tcc7(-sulfonyl 

czrbcnions in siniler ccnditicns. " Lectones (S12_b, I.2 ta) in ThF' were dcprctoneted izt -7tY 

usins EXCF~S (4 ECI) of Iithiua diisopropylznfds (fcr 2) c r Ilthiun. cicyclchexylen,idc (for 

9L). Pdoition cf 1 (1 cc,) in 1hF rcsultea in the fornzticn of 8 polar ccnpound (ccc 3L nin, 

-7&oC, TLC rrcnltcr 

dirstrrecn.cric n.lx 

&bcvE reection nix 

Eive ll&, mp lCSCC 

52-c cs - snnulstlnc 

7CS). 

ng). Curnchlng (Flh4CI) Extrccticn, end chrcmctogrcphy, prcvloed 

ures of lC2-t 
11 

-* Aron&lzeticn cf thr fcrrrca ring wzs achieved by pcurlng the 

ure lntc weter end stlrring the resultins besic ~qurous rrixture for 3h, to 

(t&# eno llJ, r,p &lCC too%)!' respectively. Sintilerly, utilization of 

recgcnts czvc. with lsctcnc &, the n#ethcxy substituted anelcgs of 10~ (ccc - 

S&Ph 

SCHEAE III 
TF _, n=2 lna-b lla-F, 

The effcctireness of thr ennuletion rcute in sn intramolcculer process hzs been 

cctrcnstrztro by the utilization of ccnpound 11, preperec es shokn in Scheme IV. Selcctivf 

broninetion4 grvr 14 _, "p &3CC (411). which reedily underkent E dcuble cyclizetion, on treetrrnt 

13 
with L-BUCK, tc the tricyclic ccapound 15 (71% yicla, - 55% one diestsraomer) ITP 159-2LGCC, 

1 
h MK 6 1.32~i.4L (EH, n), 3.X (3h, s) 3.41 (lh, dc), :.C4 (lh, s), 7.C&-7.61 (9H, IT,: 

12 - G bs,d, 

SChECE IV ~1 &Aflg~r (cxctss), ThF, rcflux (53%); -- 

c) Ch3SG;CI. Et3h, Ch;C12, CCC (92%); c) Ne 

12, R=H 

l& R=Dr 

b) Eti,, 
J 

THF; h&h, h;G2 (7721, 

1, zetone; CHi(CCzF'e)2, I\ieh, DF:F (76% ). 
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The describrc annuletions hzve nctrkorthy adventeces: 1) the reagents ere rracily 

prcpsreafi 2) ebsence cf self-ennihileting reactivity of reegents in presence of beses, end 

3) the functionality on the forned rings nekes them useful synthetic intermediates. Further 

extensicns and epplic&ticns of the ennulstion psthwey ere under investigiticn. 

Feferenccs end hctcs -- 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

t. 

s. 

1c. 

11. 

12. 

13. 

For rrlevsnt references see: Y. Itc, b. hakatsuke enc 1. S~guse, J. An. Chrn. See., E, 
76C4 (lSt2); h. Gppolzer, Pure enc Appliec Chcnistry, 2, 11&l (lg%l);T.etini end 

-E K. Fukumcto hcterccycles, E, 46, (1577). 

See e.g. F.L,. hauser end P.F. Fhcr, J. Crc.Chen., 2, 176 (lC7t); J. kilcemrn, P. Gorgen, _-- 
H. Pluin,, F. Fcoukettc end A. ven Leusen, Tetrehcdron K., 2213, (lC7E); C.A. kreus ino 
ti. Sugimoto, ibis., 2563, (lg7E); K.J.F. Erccm ana P.G. Samnes, J. Cher. Sot., Rrkin I, 
465 (l%l,., Fthe aefiniticn cf FiFtC reections see F.C. Little End J.F. Lacscn, 
Tetrshedrcn w., 26GS (15&G). 

E. Ghera, Y. Een-Csvia ena h. Fcpopcrt, J. Crc. Chcn,., 5, X59 (lSE1); E. Chere, 
Y. ken-Cievid ena h. hepopcrt, itia., in pr-= cne-pot ennuleticns were, hchevrr, 
precluaec beceuse cf the instemty tc bess cf pyridine-derived heteroercnztic ennuleting 
egents. 

Compound 1, ES well es other bronosulfones used in this kcrk (5e-c) were preperca by 
regicselective benzylic brominttion3 (MS, aznbisisctutyrcnitrn, reflux in WI41 of the 
ccrresponding i-(phenylsulfonyl)nethyl toluanr derivetivr. 

Abcut 5 nl cf Tl-iF to nnol of eech substrete were used in enhydrcus conditicns, unaer 
argcn. 

All neI* ccmpounds kere chzrcctrrizea by element<1 ana spectral Enelyses. 

1 
Cheractcristic chemical shift in H KC!& for 35-c: 6 4.S9-5.Cl (lH, s, L$C;Ph). - 

lo e mixture cf cyclohexenone i-cerbcxylzte (1.5 nmcl) in ThF-CYST (lC:l, 22 ml) ena hah 
(G.36~1, stirred fcr 3G nin it rocm, tetrpersture, WES eddea 1 (1 nn)cl in 25 ml ThF), ena 
stirrjng ccntinued until completion cf the elkylstion step Tccc 3C nin, TLC). The mixture 
wes then *armed (CL%, cc2 1.5 h) tc give E less paler prcauct (51. The incrcesed 
cilution in the ebove rescticn YES fcund neccssery tc avcid intermcleculer reectivity Cf 

the slkyletec interneaietes. 

Y. Fujite, F. Ishigurc, T. Cnishi end T. hishici, Full. Lhen.Scc. a., z, 1325 (1X2). --- 

C.C. C'usettc, L. Scvcie, C. Trortini cnc A. Gmeni-Ronchi, J. G. x., 2, 4LGi (IS&C). 

Fzrtiel retrcecylation cccurc cn purificeticn cf thr intcrneaiete 1Cb (but net of &) 
hhen using e silice cclunn. 

'h hCF. of lle (CLCI ): 6 3.C3 (2h, t), 4.CC (;H, t), i.l6-7.E6 (Ch, m); llb: ?j 1.52 (ih, 
t), 2.51 (iH, t) 3. 25 (ll-i, 

- 
t), 7.15-7.73 (CH, n.). 

Coapcunc 14 (5C nS) in 4 nl ThF wes iaard, in 3 portions, during 15 min. tc freshly 
prrpered t-LuGK (from, 25 ng K ena 3 ml t-EuCh) et rcon tenperzturc. After rdciticnsl 
5 nin. the nixture wzs ciluted (Ch2Cl2, ecuecus h&I) rnd axtrected. 

(Received in UK 31 May 1983) 


