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Abrtract - The syntheaea of 7, 10 end 20 &crud hetcrocyclic eater* 
heve been reported in connection with the study of photobeheviour of 
l uch type of compounda. 

In recent yeera conforutionel flexibility end the influence it cm heve on photoreectionr of 

ccrtein clarees of compounde has l roured conridereble intercrt. 
1 

Effect of ring rite on photo- 

reactivity l a ouch her not been l elyred. Cyclic eater* afford exmpler of rubrtrrter wherein 

variation in number of photoreneitive -CO-O- chromophore laedr to compoundr of varying rima 

expectedly with different conforutionel flexibility. 

The above iaveetigetion iaterelia necerriteted l yntheeio of cyclic l rterr of different 

ring rirer which had to precede photochemicel rtudier. In thir paper we dcecribe the l yntherir 

of model 7. 14 end 20 membered cyclic ester*, the l yntheeir of 8, 12, 16 membered cyclic eater* 

being already available. 2.3 The rtudier on photoextruaion l re dealt with in the separate COB- 

unication. 
G 

The l yntheeir of reven membered cyclic eeterr vir. 11H-dibenro[b,e][l,4]dioxepin-11-ones 

(depridoner) (O-6) wee l cccmpliehed5’6 by simple dehydration of 2-(2-hydroxyeryloxy)benroic 

l cidr (l-3) with acetic anhydride (Scheme 1). The wthoxy enelogr 11 end 12 were prepared 
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similarly from the corrcrponding acid rubstraces (9 end IO) which in turn were also rynthcrited 

as rhown in Schew 2. The mode of cyclitation wea found to be different vhen PPE (polyphosphete 

cater) w.. eqloyed, l e the scme acids (l-3) yielded corresponding fourteen umbered cyclic 

ester0 viz. IlH,22H-tetrabento[b,e,i,11[1.4,8,11] tetreoxecyclotetredecin-11,22-dionee (15-17) 

(Scheme 1) along with the depridoncs. 
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With l view to study the effect of funct ion*1 groups on the photodscerboxylacion of 

depsidones two model ccqoundr 13 end 14 containing formyl and carboxylic functional groups 

vere aloo synthesized. 
7 

Similar dehydration of 2-(2lcrceptoeryloxy)benzoic acide (19.20) with acetic enhydride 

yielded *even membered IlH-dibcnro[b,e][l,4]oxathiepen-11-oner (thiedepridones) (21, 22). wherear 

treatment with PPE yielded a mixture of thiedepridoner l o well l o correrponding fourteen member- 

ed cyclic ester*, 11H.22H-tetrebcnro[b,e,i,l~~1,8,4,ll~dioxedithiecyclotetredecin-ll,22-diones 

(23, 24) (Schew 3); which were separated by column chrorutography. All these compounds were 

characterized by elemental analysis end spectral date. 

Though tetreaelicylide porsesses four ester linkage*, alternate structures (phenyl eater 

type) can be enviraged, which would a100 porrcrr four enter linkage@. Syntherir of one such 

large ring compound oecerrery for photochemical studier was carried out. The intermolecular 

cyclocondenretion involving two molecules each of terephthsloyl chloride end cstechol was found 

to yield a twenty membered cyclic ester viz. 7,10:19,22-diecheno-6H,11H.18H,23H-dibento~b,1~- 

Il,4,1I,l4~-tctreoxecyclocicosinc-6,ll,l8,23-tetrone (25). The MS data of this tetre-ester 

shoved en entirely charecterietic fremntstion pattern (Figure 1). The metescable transition 

observed et m/r 247 clearly indicated the reletionrhip betveen the ion at m.‘x 344 end the parent 

ion U*480 118. 

With the cyclic esters of different sizer in hand, the study was now focurred on their 

photochemical bchaviour which ir discussed in the accapanying c-nicetion. 

KXPERIWNTAL 

The melting pointr were determined in open capillaries l ndvare uncorrected. II1 rpectre 
vere recorded on a Hilger end Uett# Infrecord Model H-900 end Beckman Spectrophotacer Model 
IR-4250. Hams l pectre were taken on Verien Hat CH-7 end Verian Met CH-6 Spectraeterr. 
PHK spectra were rcenned lo CDC13 on Verien M-360 .-mt and Bruker UP-80 Spectraters. 
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UV spectra were recorded in rpectrel grnde methanol on Bausch end tib Spectronic 2000. 

2,3-Diwthoxy-llH-dibenxo~b,e]~l,4]-dioxepin-ll-one (II).- 2-Brao-4$dimechoxybeoxoic acid8 
(7.08 g. 30 -1) end 4.5 ml of bentyl chloride were taken in 30 ml of dry DPlP end l nhvdroun 
R2CO3 -(3 g) Y.* added to it. The reiction mixture wee heated on water ba;h. After 6 i the 
reaction wea dccolporcd over crwhed ice with vigorous rtirring. The crude oil obceined wee 
l xtrecced with ethyl l cetete. Combined ethyl l cctete excrst wea vuhcd with aetureted NeHCO 
solution, dried over Ne2SO4 end coocentreted. The l emioolid obtained wes vacuum dirtille a 
(2 m) CO furnirh l colourlcrr compound, bentyl 2-bromo-4,S-dinechoxybenroxte, o.p. 67’. Yield: 
a.95 g (851). 

fhir enter (7.0 g, 20 -1) end cetechol monobenryl ether (3.72 g, 20 -1) YC~C taken ina 
three-neck round boctca flerk. Dry pyridine (35 ml) end enhydrour K2CO3 (5 g) were added co 
it. Dry nitrogen ges we8 paared through the reaction mixture. The rtirred rsection mixture 
VU heeced to 130’ (oil bath) end CuO (0.150 g) YM added to the mixture. Ihe tempererwe “es 
meinteined et 130’ for two houre end then it. wee rxired to 150’. The rcirred reeccion mixture, 
under dry nitrogen wes refluxed et chir temperature for 14 hour.. The reaction mixture Y** 
cooled Co roa temperature end then it wea decompored over crushed ice end acidified with 2N 
HCl. The solution was extracted with chlorofom. The cabined chlorofors extract wee vxrhed 
with 2N HCl followed by brine eolucion. The dried (Ne2S04) chlorofom extract wea concentrated 
to yield e viscous oil; vhich YU chroutogrephed over rilice-gel colvm. me petroleum-ether 
(60 - 80’) - ethyl acetate (95 : 5) fraction yielded the correeponding diary1 ether (7), m.p. 
87-89’. Yield : 5.93 g (63.1%). 

Compound 7 (2.0 g, 4.2 -1) end Pd/C (102 palladium on carbon; 0.2 g) were taken in ethyl 
ecetece (40 ml). It w.8 xhaken over hydrogen at 60 psi. The reaction wea monitored on tic 
(CHC13) after every hour. The reaction wes colplece after three hours. me react ion mixture 
was filtered to remove the reagent end the filtrate wea charcolired end concentrated to yield 
the required hydroxy-acid (9), n .p. 215-16.. Yield : 0.5 g (40.52). 

A mixture of the acid (9) (0.29 g, 1 -1) and acetic anhydride (15 ml) wax nfluxed for 
five hours at 145’ in en oil bath. The l xcees acetic anhydride wae dirtilled out under vacuum. 
The residue was poured on crushed ice. The vircour oil wea then extracted with echer.The co- 
dined ether extra~ce were veehed successively rich 2X Ne2CO3 rolution end weter. The excrwzt 
we. dried (Ne2S04) end concentrated co afford en oil. Cryrtelli~etion of this oil from bentene- 
petroleum ether yielded the correrponding depeidone (11). m.p. 121-22’. Yield : 0.16 g (58X). 
(Found: C, 65.94%; H. 4.422; Cl H12O5 requirer: C, 66.17X; I, 4.442);),,,: 265, 306 nm, IR (KBr): 
2940. 2920, 1720 (lectone) cr 1 ; PMR (CDCl3) 6 3.89 (0, 3H, -OCHj), 3.96 (6, 3H, -0CH3). 6.78 
(lH, H at C-4), 7.25-7.3 (m, GH, aromatic), 7.61 (lH, H et C-l). 

3,4-Dimechoxy-llH-dibenxo~b,e][l,4]-dioxepin-ll-one (12).- 30 -1 (7.83 g) of 2-br.mo-3,4- 
diwchoxybenroic acid9 were bentyleted with 4.2 ml of bentyl chloride uring the xeb~ procedure 
mentioned above to obtain benryl 2-bromo-3,4-diwchoxybentoece, m.p. 64-65’ (benzene-petroleum 
ether). Yield : 8.6 g (802). 

This ester (21 g, 60 -1) end cetechol monobenryl ether (12 g, 60 mol) were reacted in 
pyridine end K2CO3 es mentioned in the ceae of 

2L.l g (671). 

Debentyletion of thin dirryl ether (2 g, 4.2 -1) ueing 10X PI/C (0.2 g) in 40 ml ethyl 
acetate rerulted in yielding the hydroxy-acid (lo), m.p. 165’. Yield : 0.5 g (40.5X). 

Dehydration of the hydroxy-acid (10) (1.45 g, 5 -1) uring 20 ml of acetic enhydride end 
vork-out of the reaction mixture in l menner similar to that described for capound 11 yielded 
the required depridone (12).. o-p. 116.. Yield : 0.843 g (62%). (Found: C, 65.96X; H, 4.lSf; 
C 15H 1205 rcquirer: C, 66.172; H, 4.44%). Amex (&OH): 268 nm. IR (KBr): 2960, 2900, 1730cm-’ 
(lactone). P?(R (CCCl3): 6 3.94 (s, 3H, -0CH31, 4.07 (0. 3H, -0CH31, 7.01-7.43 (m, SH, erwetic), 
7.76 (lH, H et C-l). 

llH-Dibenr(b,e][1,4]-oxethiepin-II-one (21).- A mixture of n-emyl alcohol (17 ml), thiorelicylic 
acid (4.9 g. 30 ppol), 2-iodoenirole (7.5 g. 30 -1). enhydrous K2CO3 (4.6 g) end copper ecetete 
(0.1 g) Y.. refluxed for 16 h. Aqueour rodium hydroxide (252, 25 ml) was added end amyl alcohol 
wee removed by steam dircilletion. The alkaline equeour layer weti acidified with HCl to obtain 
2-(2-methoxyphenylthio)benzoic acid (18) which we* cryrtellired from ethanol l # colourlers 
needler, m.p. 203’. Yield : 8 g (96.32). 

A mixture of the acid (18) (5 g, 10 ml), hydrobromic acid (602) (25 ml) end acetic acid 
(10 ml) wee refluxed for 2 h et 135-140’ in xn oil bath. The reaction mixture we. decompored 
in ice water. The product wx. extracted in ether. The ethereal layer wea vaxhed with sodium 
bicarbonate. The bicarbonate extract wae acidified to get a crude product which was cryetallited 
from benzene to yield colourlera plates of the hydroxy-acid (19), m.p. 175.. Yield : 2 g (421). 

8 mlrr (2 g) of thir compound were dirrolved in acetic enhydride end refluxed et 
145- 148O for 8 h. The excess acetic enhydride wea dietilled off end the reaction mixture vxe 
decompored in ice end water. Extraction with ether yielded the depmidone (21) which ~a* re- 
cryatallited from benzene; colourlers needles, m.p. 124’. Yield : 1 g (542). (Pound: C, 68.721; 
H, 3.971; S, 14.131; Cl3QO2S requires: C, 68.422; H, 3.502; S. 14.031). X-x (?4eOH) : 25lnm. 
IR (KBr) : 1740 (lactone) and 1590 cm-l. 

7-Hethyl-l1H-diben+~b,e~(l.4]-ox~thiepin-ll-one (22).- A mixture of 2-iodo_Q-methylphenol 
10 

77 g, 20 -1). n-ml alcohol (25 ml). thioralicylic acid (5 g. 30 ~1). 
(5 dj end coppc; l cetite (0.1 g) wee reiluxed for i6 h. 

anhydrous K?COJ 
Aqueou;.*odium hydioxide -(252, 25- ml) 

wea added end l myl alcohol VU removed by sceu dixcillxtion. The alkaline l queoue layer wee 
mede acidic with HCl to give 2-(2-hydroxy-5~thylphenylthio)benzoic acid (to), cryrtallised 
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fron ethanol as colorless plates, s.p. 251.. Yield : 7 g (87X). (Found : C. 64.23; H, 4.81X; 
S. 12.41%; Cl4 Hl2O3S requires : C, 64.612; H, 4.611; S, 12.31X). Iii (KRrl : 3400 (-OH), 1690 
(C - 0) cm-l. 

Yhis acid (5 g, 19 -1) was dissolved in acetic anhydride and rcfluxtd at 145-148’ for 
8 hr. The excess acetic anhydride was dirtillad off and the reaction vaa decomposed in ice and 
uater . The product was extracted vith ether, washed with radium bicarbonate (4 x 25 al) and 
then with water (SO ml). Removal of ether afforded c-pound 22 which was crystallized from 
bcnzcne , colorless needles, l .p. 107O. Yield : 3 8 (64.5%). (Found : C, 69.64X; H, 3.79X; S, 
13.52X; Cl4H 1~02s requires : C, 69.622; ll, 4.13X; 5, 13.222). h,, fmethaool) : 2S1, 305 nm. 
Ill (Kflrl : 1730 cm-1 flactone); PHR (CDC13) : 6 2.34 fs. 3lf, CH31, 7.06-7.88 (7X, m, aromatic 
protons). 

General procedure for the preparation of cyclic esters (15-17, 23 and 24).- A mixture of S 
-1 of the appropriate acid (I-3, 19 and 201, 5 raol of polyphoaphate ester and 30 ml chloroform 
was heated to reflux for one hour. Yhc reaction mixture was cooled and the chloroform leyer 
wee washed vith water end SX *odium bicarbonate solution. Yhe dried (Na2S@) chlorofom extract 
warn concentreced and subjected to chroutography on silica-gel colum. Yha corresponding seven 
membered cyclic asters fdepridonea ) (45, 172; ~6, 18X; 66, 19X; 21, 44.4X and 22, 49X) which 
eluted first were identified by caparison with authentic samples. Continuation of eluring the 
column vith more polar solvents afforded the correrponding fourteen membered cyclic esters 
15-17, 23 and 24. 

11H,22H-tctrabento~b,e,i,ljl1,4,8,ll~tetraoxacyclotetradecin-ll,22-dione (lS)ll .- m.p. 202’ 
Yield : 48%. Found : C, 73.62X; H, 3.47%. C26Hl606 requires : C, 73.58%; H, 3.80X. km;x (MeOH): 
289 nm. IR (KBr) : 1765 cm-~ , PXB (CDCl3f : 6 6.88 to 7.78 (aromatic protons>, US : m/r 424 
tn9. 

8,l9-Dilaethyl-11H.22H-tecrabenzo~b,a,i,l][l~4,8,ll~tetraoxacyclotetradecin-ll,22-dione (16)‘l.- 
m.p. 272.. Yield 

x 
: 46.9X. Found C, 74.2X; H, 4.S%. C28H2DO6 requires : C, 74.43%; H, 4.42% 

tKeOH) : 292 m. IR (KBrl : 1755 cm-l, PMR (CDCl 3 
14~xaromatic protons), PlS 

: 6 2.42 (8, 6X, CH31, 6.82-7.7 fm, 
: m/f 452 (H+f. 

7,l8-Dipcthyl-llH,22H-tetrabenro~b,e,i,1)~1,4,8,ll~tetraoxacyclotetradacin-l1,22-dione Cl)).- 
m.p. 256’. Yield : 47%. Pound : C, 74.3%; H. 4.1S%. CzaH2o06 requires : C. 74.33X; H. 4.46%. -- -_ _ 
haax (WOH) : 291 nm; IR (Kllrl : 1760 cm-l, PlQ (CDCl31 : 6 2.i (s, 6H,~CH3), 6.88-7.72 fm, 
lbH, sromatic protons). 

llH,22H-tetrabento[b,e,i,l)~1,8,4,ll]dioxadithiacyclotetradecin-ll,22-dione (231.- m.p. 229’. 
Yield : 12.21. Found : C, 68.64%; H, 3.70%; S, 14.32%. C26Hl604S2 requires : C, 68.42%; H, 3.5%; 
S, 14.03X. A,,(KeOH) : 253, 283 nm. IR (Kllr) : 1730 cm-l, US : m/t 456 (H*l, 228. 

7,18-Diwthyl-llH,22H-tetrabanzo~b,e,i,l)~l,8,6,ll~dioxadithiacyclotetradacin-ll,22-dio~e (24l.- 
m.p. 109’. Yield : 20.3X. Found : C, 69.34%; H, 4.08%; S, 13.24X. C28H2~04S2 requirab : C, 69.42% 
H, 4.13%; S, 13.22X. Amax (WeOK) : 289 nm. IR (KBr) : 1730 cm-l, PMR (CDCl3 1 :d 2.33 fs, 6H, 
CH3), 7.1-7.56 (I, 14H, aromatic protons). 

7.l0:19,22-Dietheno-6H.llH,1SH,23H-dibentcfb,jtatraoxacycloeicosine-6~ll,l8,23-tetrone 
725). ftrephthaloyl chloride (1.7 8, 8.4 -1) was added to a mixture of catechol (0.9 g, 8.4 
a in pyridine (5.0 ml). The reaction mixture was aIlowad to stand overnight and then de- 
composed in ice-cold water. The solid formed was thoroughly washed vith saturated sodium bi- 
carbonate rolution followed by water to remove unrcacted starting cmponcnts. The residue left 
behind was crystallized from excess volume of benzene to obtain the required tctrone; l .p. 220’. 
Yield : l.fr R (702). Found : C, 70.21X; H, 3.052. C28Hl6(8requires : C, 70.00%; H, 3.33X; IRfKBrl 
1720 cm-l, QlS : m/t 480 fH*), 247 (Wr) (Figure Il. 
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