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Abrtrtct - Phorochemical rrudieron 7,8,12,1G,l6 .nd 20wmbered cyclic 
tttert htvt been ctrritd out in benzene .nd uthtnol. DtctrboryltLion 
tnd rolvolyrir trcribtblt to fi- tnd a-rcirrion rtrptctivcly trt obrtrvtd 
in ctre of ttvtn tnd tight mbertd cyclic ttters. Ltrgtr ring. do 
not undergo there phot0rt.c t ionr rhur dtmonrrrtring effect of ring 
tire on phocoretctiviry. 

In recent yetrt it ir being recognized thtt ltck of confomttiontl mobility mighr limit the 

phocorttcrionr tvtiltble LO ctrttia cltrrtr of compound.. Such limitttionr uy be “good” if 

they prevent umtnttd rttctionr or “btd” if they prevent t detirtd rttction. 2 Since confoxmt- 

tiontl flexibility tnd ring tire trt linked. tt t firtr rttp, rt reemtd pertinent to txtmine 

rht txcrted s~t~t bthtviour of cyclic ttttrt with difftrtnctr in rite of the ring, ptrtlcultrly 

to gtin inforution tbout the oriencttiontl rtquirementr for the occurrtnce of phocodtctrboxylt- 

tion. 

trrtrr tnd ketonea on phoroirrtdittion in rolution undergo a- tndlor 8-clttvtgt of 

-CO-O-+ 8 roup giving rtrucrurtlly different productr. The rupturt of bond between toter 

ctrbonyl tnd the oxy8en (*cletvtgt) for phtnyl btnrotre ryrttr under phoroinductd conditiont 

in t tolvtnt like btnttnt. cyclohtxtne cm lttd to t “photo-Prier rttrrtnStmtnt”3’1 or to 

productr of rolvolytir in tolvtntr like mtthtnol. The &ClttVtgt retctionr involve t horolytic 

tcitrion of the bond .dj.ctnt to the one clerved in 0 cletvtge tnd involving the oxygen. 

Thit rttction inititted fra rtuditr of Pinntgtn tnd co-vorktrr 5.6 ovtr the yttrr h.. been 

recognized tt t preptrttively uttful rttction. Photochemictlly induced rolvolytic opening 

tnd phocotxtrurion of ctrbon dioxide rhtrefort retmed t good ground for probin photobthtviour 

of cyclic ttttrt of varying ring tire tad trulyzing prtp.r.tivt .rpecrr of the rt.crion. The 
retulcr of ruch . .tudy ctrried out with 7,8,12,1L,l6 rnd 20 membered ringr trt reported in 

rhir ptptr. Synthttir of there cmpoundt it reported in t rtptrtte c-nictrion.’ 

Prtviour rtuditt frca our ltborttory’ htvt rhovn thtt tight mtmbtrtd c-pound viz. 

6H.l2H-dibento~b.fI~I.5~dioxocin-6,12-diont (dirtlicylidt) (1) on phoroirrtditrion in methtnol 

tnd benzene 8tve methyl ttlicyloylrtlicyltLe (2) tnd 3,G-btnrocouurin (3) rttptctivtly. The 
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producte l re l rcribed to o end B rcisrion rerpccrively. In order CO find out rcope of thin 

reaction we rubjectad l cae model large ring compounds to photoirradixtione. Photoirradiation 

of twlve-merbered -de1 compound* much l e 6H,l2H,l8H-tribenro~b,f,j~~1,5,9~trioxecyclododecin- 

6.12.18-trionc (trixalicylide) (6) and l,7,l3-rrisethyl-G,l0,16-trie~l~thylethy1~-6H,l2H,l8H- 

tribento(b,f,j]~1,5,9jrrioxecyc1ododecin-6,12,18-trione (tri-ethyloride. TOT) (5) in acrhenol 

end benrene for 20 hours did not afford the expected photoproductr end resulted in recovery 

of the rtarting materialr. Similarly model rixteen-dered cyclic erter terreralicylide, 

char ir 6H.12H,18H,2LH-retrebeaxo[b,f,j,n,~~1,5,9,13~terrxoxocyc1ohexedecin-6,12,18,21-cctrone 

(6) end l tuenty-wobered cyclic ester, 7,10:19,22-dietheno-6H,11H,18H,23H-dibenro~b,1~- 

~1,6,11,Ib]retreoxecyc1ocicorinc-6,11,18,23-tctronc (7) feilcd to undergo any phototrenrforma- 

tion end l terting materiels were recovered even l fcer prolonged irrxdietion. 

6: H H 
5: ne i-Pr 

6 7 

The photoextrurion of C02from 7-membered deprrdoner, i.e. lIH-dibento[b,ej[l,b]dioxepin- 

II-once wee conridered interesting due to the prcrence of an additional chromophore in the 

fore of diphenyl ether linkage. Further. the productr of B-rcirrion l re expected to be dibenro- 

furanr which form l nucleus of many neturel compounda. The validity of thir l pproech Y.. 

cmunicated in l preliminary report. 
9 

To etudy the generality end effect of l ubscrtuenrr on the reaction pethuey, two rthyl 

rubrtituted depridoner. viz. ?-methyl-llH-dibenro[b,e][l,bjdioxepin-11-one (8) and Oethyl- 

IlH-d~benro[b,e][l,Gldioxepin-II-one (10) were irredieted in benzene to afford %methyldiobenro- 

furen (9) end 2-wthyldibenrofuren (11) rerpectively in 562 chemical yields in l ech cxee. 

8,lO : R, - He, R2 - H; 9,11 : R, - H, R2 - He 

Photoreection on 2,3-dimethoxy-IlH- dibenzo[b,e](l,G]dioxepin-11-one (12) in benzene led 

to the forution of 2,3-diPethoxydibenrofuren (lb) in 60X chemrcxl yieldx whereem when the 

same capound wee irredrared in methanol it yielded mcrhyl 2-(2-hydroxyphenoxy-k,S-diwthoxy- 

benroete (16) in 62f chemical yield. 

Expectedly. irrediet ion of 3,~-diwchoxy-llH-dibenxo~b,e]~l,G]dioxepin-ll-one (13) in 
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benzene furniahsd 3,4-diuthoxydibcnrofuran (15).It wee obrerved in all the tames chat l lon~ 

with dibcntofurme which were the mjor photoproductr, trecee of ocher compound. were alro 

fomd. Theee capoundr. however, could not be identified. 

16 “1 12.13 

I2,Ib : R, - one, R2 - H; 13,15 : R, = H. a2 - one 

In concreet co chest rerulcr, the correrponding I(r-membered cyclic estera, 

benrolb,e,i,lll1.G,8,ll~tetr~oxecyclocecredecin-ll,22-dionee (17,113) were found 

towerdm photoirradiation. 

lb.15 

I1H,22H-Cccra- 

to be inactive 

5 p2 

17: ne l# 
18: Ii ne 

II 
2s: R 
26: Ha 

Rl 
17.18 25.26 

The replecemenc of ether oxygen of there ryrceme by sulfur did not affect the nature 

of products. When the seven membered chiedepridones, viz. IIH-dibenro~b,c)lI.Gjoxechicpin- 

II-ones (19.20) were itradiated in benzene the correrponding dibenrochiophener (21.22) were 

obtained in 38 end tit yields respectively. Use of l cetonitrilc or cyclohermc did not alter 

the OUCCOY but the producer were obtained in lover yield.. 

However, photorrredietion of the SIIDC compounda in wchenol yielded the corresponding 

esters. viz. methyl 

O-0 0,; 

CooMe 6tl 
23.24 

2-(2-hydroxyphcnylthio)beneoecea (23,261 in 64 end 632 yieldr rerpeccivcly 

0 

4 hv 
l4cOH 

In thin case elm the correrpondiog IL-membered ring ercerr. viz. llH.228-cecrrbenro- 

[b.c.i,lj[l.8,0,11)dioredithi~cyclocecredecin-ll,22-dionee (25.26) were recovered unchanged 

on prolonged irradiation in benzene. l ceconicrilc end methanol. 

Intrrert ingly. the rubscrecrr 27 end 28 prepared co acudy the effect of functional groups 

on phocodccarboxylecion were found co undergo phocoexcrurron at the functional group viz. 

CHO or COOH along with the decarboxylation leading co the dibenrochiophene moiety. The cor- 

rerponding 14-membered l ysters 29 end 30 were rerirtanc to photoercrusion at both the sites 

ahwin the effect of ring rrre on photoinactivity. IO 

Phocodecarboxylecion ir en unmeneicixed reaction of eater* occurring vie triplet excited 
II 

*fate. Since the lar(ler ring ryrteu (6-7, 17;18,25.26) were recovered unchanged under 

unrcnaicired conditiona. the effect of l neicirers wch ae benrophenont, l cecophenone end 

9,IO-dicymoanchracenc we probed in number of experiments. In all there camea the corpounde 

were recovered uncharqed demonrcreting the effect of rin8 rire on photoextrurion. 





wee conceotretad on l rotary flarh evaporator. The solid obteiacd woo subjected to colum 
chrouco8raphy on silica 8~1. Blutioa vith ptrolcw-ether (60~80’)-beoxcoc (60:&O) furnished 
. colourlere capouod. It wee cryxtellired fra bcnxeme l e colourleer msdlee end identified 
l e dibenxothiopheae (21). m.p. 99’ (lit17 o.p. 99’). Yield : 0.204 8 (38x). 

Irradiation of the xow thiedepridooe (0.6 8, 2.6 ~01) in methanol (1000 ml) under rimiler 
coaditioor follarcd by work-up ririler to that 6ecribed for ccapad 12 afforded methyl 
Z-(2-hydroxyphenylthio)bencoote (23) l e l colourleer compouod. l .p. 69’. Yield : 0.638 8 (642). 
III (KDr) : 3420, 1700 CO-I. l%io capound wee found to be identical vith l o authentic temple 
prepared by erterificetion of the correxpondin8 acid7 uxiog wthmol end rulphuric acid. 

Photoirredietion of ‘I-methyl-IlH-dibenro[b.e](I.C]ouchiepin-II-one (20).- A 1.65 -1 (0.G 8) 
solution of the cyclic eater (20) in bencene (loo0 11) wee irradiated for G hourr uoder aitrosen 
l tnrorphere. After- a work-up ximiler to that dercribed for compound 19, l product cherectsriied 
xx 3-mthyldibeotothiopheoe(22), m.p. 79’ (lit16 l .p. 76-9) wee iroleted. Yield : 0.203 8 (621). 

Similar irredixtion of the l rter (20) (0.5 8. 2.1 -1) in methanol for 4 hourr under 
inert l rmorphere of oitro8en followedby work-up rioiler to that rntioned for compound 12 end 
colum chrouetoarephy yielded -thy1 2-~2-hydroxy-S-wthylpheaylthio~bcoroxtc~~xxocolourlerr 
capound. o.p. 75’. Yield : 0.355 8 (631). IP (KBr) : 3600. 2960. 1710 cm-l. m (CDCl3): 6 
2.27 (e, 3H, CH3). 3.96 (x. 3H, CoOCMj), 6.66-7.33 (m, 7H, l raetic), 7.9 (e. lH, OH, Dfl er- 
cheogeoble). lhir capoud Y.. found to be ideaticrl ia l ll rerpectr with xn authentic *ample 
prepared by erterificetion (&OR. X2%,) of the correrpondiog mid.7 

Cenerel procedure for phocoirredietioo of cyclic eetere (6-7. 17. 16. 25 end 26). A solution of 
1 mol of the cyclic ester in 250 ml l pectrel grade henteoe or methanol or l cetonitrila wee 
irredietcd uader- nitrosen etwrphere fo; 20 hour.. Concentration of the photolyrece using a 
flxeh rotary eveporetor rexultcd in recovery of the rterting compoundr. 

Similar experiments carried out vith rcneitirerr ruch xe 
9,10-dicyenomthrecene l lro failed to furnirh my photoproductr. 

DlSCUSSIOH 

The photocxcrurion of CO2 observed ia l eveo vabered cyclic 

ether or diphenyl xulphide linkage her preperxtire rignificmce 

l cetopheoone, benxophenone or 

eotero in prerence of dipheoyl 

cod ir being explored in this 

leboretory for xynchetic objcctiver including ryntherir of mturel product.. 

The reoultr frw ler8er ring compound* l re in concrerc co the photorexctivity of cyclic 

l yrteme much am cyclic benrylic dierterr end tetreeotero vhich under80 &rcirrion end do not 

ratein l ny eater group on 
19,20 

photolyrix An extra rchylene group ir known 
21 

to have 

en effect on photoreectivity es ten be exemplified (eqn. I) by the Norrirh type II frxgwntrtion 

having the l fficiencyO= 0.10 which ir IO-fold higher then 

(31) l e well l x the propenoete (32). 

cqn.- hu (256 nm)/C6H6 

PhCH2COOCH#4~OEt 

that for both the conjugated bcnroece 

PhCH2COOH + CH2=CHOEt 

PhCOOCH2CH2OEt PhCH2CH2COOCH$H2OEt 

31 (0 - 0.009) 32 (0 - 0.01) 

Similar experimental obrervetionr hew l lro been ude io photodecerboxyletion of rimple 
22 

ryxtm . However, theme heve not been retionelired. In the prerent rtudy l ll the exttre 

rtudied were conju8eted once end the reeeone for l pprrent inertoaer of large ambered cyclic 

eecere l ec~ to lie in the mode of excitation and energy trenrfer. In this context the propoeel 

made by Morriron 
23 

In the ease of Horrirh type II cleavage of eetere ten be applied here. In 

eight/eeven membered eyxtemx it ir poerible thet the two functional group, l xcer-eater (8 member 

cd) and l rter-•ther/thioether (7 &red) l re l crongly coupled co form x “ruper chrooophore” 

in which excitation ix “delocxlixed” over both the moieties whereem in large ring ryoceu the 

functionelitiex being nor in oeer vicinity uialy due co the different conformxtiooel Poder 

bein l veileble to them due to large rin8 rixse. this phsnaenon doer not xeem to occur leading 

to photoecebility. In the cexe of benrylic eotere however the role of wthyleoe 8roup xeeme 
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co have a pronounced effect rince all the cater Kroupr are photodecerboxylrtcd. Thir argument 

cm be rupported by the fact that eight ulbered cyclic diarrar (1) ir rendered relatively 

photo-inactive after photodecerboxylarion only et one rice. 

ThouRh other explenetionm can be put forvxrd the photortability of the larger cyclic 

eetere ir preruubly due to conforvtionr of the 12, IC, end 16 me-red riago which pa-it 

the erouric ringr to interact thereby reducing the energy wailable for rcirrioo reaction. 

Further detailed inveotigxriono on phorolyeir of large ring ryrtur to rtudy mechmirtic 

aspect8 l re in progrere. 

ActnovledKcwnc. - One of the author* (VSK) thenkr Univerrity Grants Collirrion for firuncial 
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