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The isolation of reeveratrol and a new dibenzoxepin derivative, pacharin, from 

the heartwood of Bauhinia B Lamk is reported. The structure of pacharin has 

been established as 1,7-dihydroxy-3-methoxy-2-methyl-dibenzo(2,3-6,7) oxepin tva) 

by a study of its chemical and spectroscopic properties, including X-ray analysis. 

. ‘. w racenosa Lank. (ver. Telugu, Oachnre) is a small deciduous tree 1 

belonging to the sub-family Caesalpinaceae in Lequminosne ant‘ found in tropical 

parts of the world. The decoction of its leaves has been used in the treatment of 

headache and malaria, and its bark as an astringent for diarrhoca and dyeentry in 

Indian medicine2. The isolation of fl-amyrin and @-sitosterol was reported from 
3 its stem bark . The examination of five other Cauhinia species, -4 I 

B.ret,&a5, um6, mli7, and mm7 has yielded only free 

flavonoids or their glycosides. The chemical exasination of the heartwood cf 

B.racenosa collected locally is reported herein. 

Extraction of the powdered heartwood afforded two crystalline comy.ounds 

designated as URE-1 and BRE-2. IRE-1 crystallised from dry acetone as sale yello<i 

needles, m.p. 248', Cl4Hl2O3 and was identified on the basis of its ,>hysical and 

spectra1 data as &an8-resveratrol (I), previously isolated from Arachis -8. 

Its identity was further supported by a detailed analysis of the %I n.m.r. spectra 

of BRE-1 and its derivatives (Table 1). 

BRE-2 crystallised from benzene-acetone as colourless needles, m.~. 210°, 

C16B1404 (I:+ 270.08853. It gave a blue colouration with ferric chloride and showed 

a band at 3480 cm-' in its i.r. spectrum indicating the presence of a hydroxyl 

group:, but showed no band corresponding to a carbonyl.group. Its U.V. absorption 

maxima at 220 nm (loge 4.11) and 310 nm (loge 4.251 underwent hathochromic shifts 

of 75 nm and 30 nm respectively on addition of !laOMe but gave no shifts with Va@Ac 

or A1C13, suggesting involvement of the phenolate ion in extended conjugation. It 

accounted for one methoxyl in Zeisel's estimation and gave a diacetate, m.p. 170°, 

C2OBl806 (!c+ 354.1103) and a dimethyl ether, m.p. 109', Cl8Iil804 (K' 298.1205) 

indicating the presence of two pbenolic hydroxyls. The fourth oxygen could be in 

the form of a cyclic ether. 
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OH 

HO 

a. R=H 

b. R -AC 

C. R = Me 

R2 
a. 
b. 
C. 

R’=H, II’-H 
R’=Me, R’=H 
R’= H, R2=OH 

VI 

The 1H n.m.r. spectrum of pacharin (Table 21 showed the presence of an 

aromatic methyl grou:: at 62.02 in addition to an aromatic metboxyl yrou:: at 83.71 

and two exchan<enble yhenolic Zrotons at 89.45. The aromatic region between 6.29 

and 7.12 ppm accounted for 6 protons, one of whici- a;j-eared as a singlet at66.29, 

while the rest formed a corqlex multil~let between 6.6 and 7.2 p.p.m. In the 

spectrum of the diacctate, the aromatic one proton singlet came at 66.49 suggesting 

the absence of an adjacent hydroxyl grou?. In the spectrum of the dimethyl ether 

the one prcton singlet came at 66.39 while the other five aromatic protons as>eared 

as a complex multislet between 6.64 and 7.23 2.p.m. Examination of the 360 1?Hz 

spectra of the diacetate and the dimethyl ether allowed this five proton multiplet 

tobeanalysed in terms of two separate systems of arljacentcoupledprotons,an ABC 

system (II) and an AB system, (III). 

The two doublets centred at 6.73 and 7.03 (J=ll.SHz) are assigned to the two 

ortho coupled protons of III. Two of the protons in II appear as dcuble doublets 

(J=R and 1 Hz) at 6.64 anti 6.94 while the third is seen as a triplet (J=8 Hz) at 
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TABLE 1 

'H N.M.R. spectral data of resveratrol and its derivatives 

______~-~_-_~_______~~~~~_~__~~_~~~~~_~ 

Resveratrola Acetateb Methyletherb 
-______-__-__-__-__--~--~--~-~~~~~~--~- 

6.15, lH,t,J=ZHz 6.86, lH,t,J=2Hz 6.40, lH,t,J-2Hz 

6.42, 2H,d.J=2Hz 7.04, 2H.d.J=2Hz 6.68, 2H,d,J=2Hz 

6.79, 2H,d,J=8Hz 7.12, 2H,d,J=8Hz 6.93, 2H,d,J=8Hz 

6.91. 2H,d.J=17Hz 7.15. 2H,d,J=13Hz 7.00. 2H.d.J=17Hz 

7.43, 2H,d,J=8Hz 7.52, 2H,d.J=8Hz 7.48, 2H,d,J=8Hz 

9.34, 3H,br., -OH 2.31, 9H.s. OAc 3.85, 9H.s. Ok 
____________________~__~~~~__~~~~~~~~~~ 

"Run in MO-d6 

bRun in CDC13 

TABLE 2 

1 H N.M.R. spectral data of Pacharin and its derivatives 

_________--__-_---------- 

Pacharin" Acetateb 
___________________--_--- 

7.00, lH,dd,J=8,2Hz 

7.12, lH,t,J=8Hz 

6.64, lH,dd,J=8,2Hz 

6.65, lH.d,J=llHz 

6.89, lH,d.J=llHz 

6.29, lH,s 

3.71, 3H,s 

2.02, 3H.s 
______-___ 

"Run in DMSO-d6 
b 
Run in CDC13 

6.91. lH.dd.J=B.lHz 

7.25, lH,t,J=8Hz 

6.86, lH,dd,J=8,1Hz 

6.66, lH.d.J=11.5Hz 

6.72, lH,d,J-11,SHz 

6.48, lH,s 

3.77, 3H,j 

2.47, 3H.s 

2.31. 3H.s 

2.04, 3H.s 
______________ 

_-_----____-__ 

Methyletherb 
____-_________ 

6.94, lH.dd.J=8,1Hz 

7.23, lH,t,J=8Hz 

6.64, lH,dd,J=B,lHz 

6.73, lH,d,J=11.5Hz 

7.03, lH,d.J=11.5Hz 

6.39, lH,s 

3.99, 3H.s 

3.82, 3H,s 

3.77, 3H,s 

Assignment 
- ___ ___ -_ 

4-H 

2,6-H 

3',5'-H 

a,a'-H 

2',6'-H 

-__-__-__ 

_ _ _ _ _ _ _ _ _ 

Assignment 
_______ __ 

10-H 

9-H 

8-H 

6-H 

5-H 

4-H 

-0Me 

2.16, 3H,s 
______________ 

-CH3 
_________ 

7.23. The two sets of protons would be ex>ecte< to helonc; to two scparatc aroratic 

rings or unsaturated systems. A stilbcne structure containinc: a cyclic ether 

bridge was therefore considered. Thus, for example, the Lenzofuran structure (IV) 

would satisfy many of the rec_uireZ. structural features but was rejected on the 

grounds that it was not wholly consistent with the It! n.m.r. s:jectrua. 
An X-ray analysis was therefore undertaken which revealed the cZibenzc(2,3-C,7) 

oxe>in structure (Pa). The ‘A n.m.r. spectra of pacharin ani its derivatives (yh 
and a) are com;iletely consistent with this structure. Thus, L the ‘:rotons et C-S, 
C-9 an2 C-10 in rin? C constitute the three proton hF.C syster wt i:e the protons at 

C-5 and C-G account for the ortho coupled A? system. The proton at C-r. corresponds 
to the unccupled aror.:atic L>roton occurin as a singlet. 

A study of the 13C n.m.r. s;:ectra of ;>acbarin an2 itc derivatives further 
corroborctei the propose6 structure (TaIle 3). The assignments of the 13C cher. ical 
shifts for the reqective carbons have been illaCe on tt,c Laois of available ?ata for 
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13C N.H.R. spectral data of Pacharin and its derivatives 

Pacharina Methyl etherb Acetateb Assignment 

____________________~~~~~~~~~~~~-~~-~---------~~~~~~~~~~~~~~~~~~ 

112.26 114.16 119.08 c-10 

124.32 124.55 123.45 c-9 

100.55 104.99 107.40 C-8 

155.19 157.15 148.23 c-7 

128.72 129.21 129.45 C-6 

129.50 129.86 130.96 c-5 

111.56 106.83 118.99 c-4 

154.18 154.74 154.61 c-3 

113.43 119.99 121.54 c-2 

146.88 150.72 141.68 C-l 

118.07 121.48 123.86 C-6a 

127.90 129.34 128.34 C-4a 

138.36 144.24 142.70 C-lla 

158.86 159.48 158.67 C-1Oa 

55.49 61.47 55.86 -0Me 

55.84 

55.76 

8.55 9.10 9.50 -Me 

20.80 -0Ac 

21.00 

170.80 

171.00 

____________________~~~~~~~~~~~~~~~~~~~~~~~~~~~~~--------~~~---~- 

aRun in DMSO-d6 bRun in CDC13 

sir,l?le oxepin 2erivatives 9,lO and the known effects of sGbstituents on the chemical 

shifts of aromatic systems'l. 

Pacharin is thus a novel natural product belonging to the c?ibenzo(2,3-G,7) 

oxe>in series anl having; the rtructure 1,7-?ihyclcoxy-3-nethoxy-2-methyl- 

?itenzo(2,3-6,7) oxesin &a). Vo simple oxe?in derivatives are known to occur in 

nature. Three new bil.enzyl derivatives having a dihylro-oxe>in structure (n) have 

recently been isolates from -la ;Ia=onica and L Tol;i9nsis12. Several 4,5- 

dihydro-ciSeneo(2,3-6,7) oxeyins an< relate2 Derivatives have, however, been 

synthcsised and reported to exhibit anti-inflammatory activity, although the 

details have been ;?atentcl13. 

The dibenzoxepin derivative nay >e conceived to have been derived 

biogenetically from the corresponding stilbene lcrivative by ring closure. It is 

therefore significant to note the occurrence of resveratrol in the same plant. 

BYP9CL ~:EZ~LL 

'A anL 13C n.m.r. spectra were obtainez on Varian HA100 and XL100 instruments 

rcs;Jective:y. 360 :!I:z syectrc vere obtained on the Ec?inburgh University high field 

Instrument. ::asz sgectrs were obtainer: usin? an AJ.1. IlS? s;>cctrometer. 

The heartwoo? of m m Lank. collected fror;. Ananthagiri hills, was 

dried and :;owclered. The powlerec heartwood (2.5 K-;) was successfully extractei 
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britt hexane, ether an<; methanol in a ccxhlct ap>arntun. 

The etter extract (5 If +~a'_ concentrated t0 500 in1 aid left Over night- :?o 

soliZ se;>arated out. It wat further concentratcZ to a nunmy residue (2.5 c,) which 

~,as chromato$ra:.:?ec' on a cnlunn of silica se1 (100-208 mesh) elutin? :+ith hexane, 

bexane-benzene ;,ixtr;re$. and benzene, col?ectinC 250 73 fractions. The hexane and 

hcxane-)s ensone (9:~) fractions (l-25) die! not furnish any crystalline com!)oun2. 

The hexane-benzene (1:l) fraction& (25"CC) Ejave ZRE-1 BE ::al@ 16?c! CKyStalS 13.p. 

2180 ;;f>ije the benzene fractions (40-60) furnished SEE-Z, m.p. 210'1 methanol 

extract furnioked ttro crystalline coc;:@unds in very small quantities xrhich could 

not te studiei. f ’ ’ ’ mQfnCC_1:geEyextIol : 

DE?‘-1 crystallised from dry acetone as :ale red crystals, m.p. 248' 

(resverstrol 9 , m.2. 249Of.. It gave light brown cofouc with ferric chloride an2 did 

not res?cnP to Shinocia's test. Found: C, 73.59; :I, 5.49. Cl4111203 requires: C, 

73.67; F, 5.35%. wv(fto!! max)nm (10~): 221(4.11), 310 f4.25) and 325 (4.241. IR(XBr 

ma:;) cm-l: 3250, lG05, 1380, 930, 970 and 810. Zass: m/z 228(X+, lOO%), 227(18.5), 

226l3.5) 213t4.43, Zflf5.5), 2lOf4.2)~ lggf5.5), 185(4.8), and 18lt13.1). 

wncetate: 

ERR-1 (50 m(j) on acetylation fyyridine, 3 ml+ AcpO, 2 ml) gave resveratrel 

diacetate, crystallired frcr- chloroform-r,:ethanol, 6.2. 138O. It did not give any 

colour with FeC13. Found: C, 67.8P: 1;; 5.2. C20H1806 requires: C, 67.79; HI 

5.12%. IR(x?r mar) cm -1: 1760 Wxxx31, 1618, 1580, 970 and 710. Yans: m/z 

354t:: +, 1g%.1, 313(11), 312(57), 271(9), 270f4S), 229(15), 228flOO), 227(12), 199f4f 

and 181112). 

~Q&,&&.~ 

RRf-1 150 r.;q) dissolvet: in dry alcohol was treated with ethereal solutionof 

diczozethane and ke,?t overnight at 0" to give the methylether as semi solid which 

resisted cyrstaflisation. Xt did not give any colour with FeCl3. Found: C, 75.46: 

9 , 6.79; otre, 34.41. C14Rg(CYe)3 requires: C, 75.53: I! * 6.71; Cl:e, 34.44%. 

I"U:Rr wax) . . cm -1: 2835, 1605, 1585, 1510, g90,.970 and 810. YaSS: n/z 270(A+, 

loo%), 269(9), 239(S), 224(5), 196(6), lgSf4), 165(4), 153(5), 152(6), 135fllI and 

1x3(51, 

VQf.3BE-2rPacharrn 'CA * ‘: 

BRE-2 crystallised from benzene-acetone as colourless needles, m.P. 210°, Rf 

0.15 Eensene). It gave blue colour with FeC13 and dee? red colour with U2SO4. 

Found: C, 71.10; f?, 5.25. C16U1404 requires: C, 72.10; H, 5.22%. UV(KeoH max) nm 
flcs): 31014.42), 22914.19). UVfrIeOH f EaO?:f max) nm (log): 34C(4.38), 295(4.12). 

Ko shifts aXe observed on ac7ding either >:aCAc or ~11213. IRnu$ol cm-l: 3480, 3420, 
2840, 1618, 1810, 860, 840 and 810. I:ass: m/z 27C(M+, loo%), 269f4.9), 255(~.5}~ 

241(7& 22814.8), 227fZP.11, 212(4.0), 211(8.6), 210f4.8), 199(6.X), l99(4.9) 
197(3.C), l94(6.07), ls115.5), 171(4.1), 169(2.7), 153(4.4), 152(4.7), 141(2.7): 
135(8.8), 128(4.7), l27c3.6) and llS(8.3). Accurate mass measurements: 
270.0%5fP;+ I C16U1404)r 227.070l (C14H1103), 211.0755K14K1102). 
and 115.0551(CgF~7t. 

l~5.~44Z~c8~,02~ 

Lwk2 acetate:Earbarindiacetate : 

BREW2 (50 T) on acetylation (;?yridine, 3 ml + ~~20, 3 ml gave >aenarin 

diacetate orystallised from chloroform-methanol mixture, m.2. l?O", Rf 0.7 
fBenzenef. Found: C, 67.88; I?, 5.23. 

IR(I<Br max) cm-l: 
C2OR1806 requires: Ct 67.79; RI 5.12%. 

1760, 1600+ 1570, 1490, 1020, 920, 900 and 799. flass: m/s 
354w, 50%)~ 313(7), 3l2(36), 271(22), 270(100), 269f5), 241(7), 227(13), 211(5) 
and flSf6). Accurate mass measurements: 354.1103 (PI+, C29U1806), 270.0892 
(C16U1404), 227.0708 (C14H11031, 211.0759 (c14H1102) and 115.0550 KgH7). 
klEEz2~~~ . . . t 

To J solution Of BEE-2 [SO mg) in DIlF (5 ml) methyliodide [lml) ana freshly 
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FrcciFitated silver oxide (1 21 were added in small pcrtiono during: a ?er!oc’ of 1 

hr. and shaken at room temperature for 24 hr. and the reaction was com;l.etec?. The 
reaction mixture was poured intc 15 ml of water en? extract& vj tb chlorcform. The 
chloroform layer !;as washed with dilute KC11 to remove traces of silver iodile, 
dried over anhydrous ?:~;60,, and evoporoteL to c'ryness which y:nve single 2roiuct 
crystallised from benzene as -*ale red r_risms, c.;. 109c. Found: C, 72.41; H, 5.94; 
OI!e, 31.25. C15N90(OI:e13 requires: C, 72.47; !!, 6.08; O!Ic, 31.20. IRni::: CT, -l: 

2P35 ’ I 1610 1660 I 1 t 1229 I 1280 '1120 I , 810 an; 740. Ilass: m/z 298(11+, lSC%), 255(151, 

240(e), 239(51, 224(51, 223(6) and 149(121. Accurate 7ass mcasurezects: 298.1205 

(I;+, C181'1PC4)' 255.1016 (C16El5031 and 149.0600 (CgH902). _Cr_ystal data: (From 
--- -_-_ 

single crystal photographs and diffractometry) CuKa, A= 1.54056!zl: C161'1404, 
F.1!.=270.29, monoclinic, P 2/n, a=17.170 (11, t=4.9154(7), c=15.514(11 R, 

&98.085(31, V=1296.3A3, Z=4, nc=1.38g c,-~, p= 0.78 mm-l. Intensity data, 
structure determination and refinement: The s?ccinen used was a fragment of 

Table 4: Fractional Positional Coordinates and Biso for 

atoms. E.S.d.'s are given in parentheses. 

X 

0.86320(121 

0.78382(121 

0.73370(121 

0.76034(121 

0.84031(121 

0.86794(131 

0.93983(131 

1.00494(121 

1.06038(121 

1.12240(141 

1.13086(141 

1.07800(141 

1.01732(121 

0.96949(81 

0.89067(111 

0.91330(91 

0.75575(131 

0.65501(81 

0.60076(141 

1.04936(10) 

0.722(l) 

0.824(l) 

0.949(l) 

1.162(l) 

1.178(l) 

1.082(l) 

0.964(21 

0.789(21 

0.709(21 

0.761(21 

0.551(21 

0.620(21 

0.601(21 

1.091(21 

Y 

-0.2105(4) 

-0.2791(41 

-0.1390(51 

0.0592(5) 

0.1302(41 

0.3501(51 

0.3726(51 

0.1827(41 

0.1552(51 

-0.0253(61 

-0.1819(61 

-0.1593(S) 

0.0222(51 

0.0627(3) 

-0.0086(41 

-0.3480(31 

-0.4899(51 

-0.2150(41 

-0.0811(71 

0.3131(41 

0.153(41 

0.485(51 

0.533(S) 

-0.040(5) 

-0.328(61 

-0.273(51 

-0.233(71 

-0.657(61 

-0.537(71 

-0.412(81 

-0.202(51 

-0.099(61 

0.144(7) 

0.285(61 

z 

0.52823(131 

0.51270(131 

0.56087(13) 

0.62039(13) 

0.63449(13) 

0.69534(131 

0.74068(141 

0.74193(131 

0.81714(13) 

0.82020(151 

0.74858(181 

0.67290(161 

0.67095(13) 

0.59066(81 

0.58726(121 

0.48250(101 

0.44572(14) 

0.54307(101 

0.59107(181 

0.88711(101 

0.650(l) 

0.707(l) 

0.787(l) 

0.877(21 

0.751(21 

0.623(21 

0.489(21 

0.453(21 

0.450(21 

0.386(21 

0.577(21 

0.658(Z) 

0.578(2) 

0.931(2) 

Biso 

2.85(91 

2.85(101 

2.93(111 

3.07(111 

2.80(101 

3.17(101 

3.26(101 

2.89(91 

3.22(111 

4.12(131 

4.41(131 

3.92(121 

2.91(101 

3.18(81 

2.69(101 

3.62(81 

3.77(111 

3.83(91 

5.38(18) 

4.18(91 

3.4(41 

3.4(5) 

4.2(5) 

5.2(61 

5.9(71 

4.6(6) 

9.5(101 

7.0(71 

8.6(g) 

11.3(U) 

6.6(71 

7.4(8) 

9.0(91 

8.5(91 

Atom 

C(1) 

C(2) 

C(3) 

C(4) 

C(4a) 

C(5) 

C(6) 

C(6al 

C(7) 

C(8) 

C(9) 

C(101 

C(lOa1 

O(111 

C(lla1 

O(121 

C(131 

Of141 

C(151 

O(161 

+i(41 

H(5) 

H(6) 

H(8) 

H(9) 

H(lOl 

R(121 

H(1311 

H(132) 

H(1331 

HI1511 

H(1521 

B(1531 

H(16J 
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extreme dimensions 0.13 and 0.33 mm. The unit cell constants were obtained by 

least-squares analysis of the diffractometer settings of 37 well centred 

reflections with 102'<20 < 128'. The relative intensities of the independent 

reflections with 2&130° were measured with a Picker four-circle diffractometer 

using ::i-filtereS CuKa radiation. The 8-26 Scan method was used, and individual 
reflection profiles were analyses as described by Grant and Gabe (1978)14. 

The 
standard deviations of the measured intensities were evaluate6 fron! counting 

stastics, and only those for which I > 3fJ (I) were used in the analysis. These 
nur..bered 1650, of a possible 2213. No absorption corrections were applied. 

Table 5: Bond lengths tfo and bond angles involving 

Non hydrogen atoms. E.S.d.'s in bond lengths is 

C(1) - C(2) 1.392 

C(1) - O(12) 1.365 

C(1) - C(lla) 1.387 

C(2) - C(3) 1.398 

C(2) - C(13) 1.498 

C(3) - C(4) 1.376 

C(3) - O(14) 1.392 

C(4) - C(4a) 1.404 

C(4a)- C(lla) 1.389 

C(4a)- C(5) 1.469 

C(5) - C(6) 1.337 

C(6) - C(6a) 1.454 

C(6a)- C(lOa) 1.395 

C(6a)- C(7) 1.405 

C(7) - C(18) 1.382 

C(7) - O(16) 1.369 

C(8) - C(9) 1.376 

C(9) - C(10) 1.384 

C(lO)- C(lOa) 1.369 

0(14)- cc151 1.432 

C(lOa)-O(ll) 1.406 

O(ll)- C(lla) 1.392 

C(Z)-C(l)-C(11) 121.4 

C(2)-C(1)-0(12) 117.6 

C(lla)-C(1)-0(12) 121.0 

C(l)-C(2)-C(3) 116.7 

.003R and that in bond angles z .2'. 

C(l) - C(2) - C(13) 

C(3) - C(2) - C(13) 

C(2) - C(3) - C(4) 

C(2) - C(3) - O(14) 

C(4) - C(3) - Of141 

C(3) - C(4) - C(4a) 

C(4) - C(4a)- C(5) 

C(4) - C(4a)- C(lla) 

C(5) - C(4a)- C(lla) 

C(4a)- C(5) - C(6) 

C(5) - C(6) - C(6a) 

C(6) - C(6a)- C(lOa) 

C(6) - C(6a)- C(7) 

C(6a)- C(7) - C(8) 

C(6a)- C(7) - O(16) 

C(8) - c(7) - O(16) 

C(7) - C(8) - C(9) 

C(8) - C(9) - C(10) 

C(9) - C(lO)- C(lOa) 

C(lO)- C(lOa)-O(ll) 

C(lO)- C(lOa)-C(La) 

C(6a)- C(lOa)-O(ll) 

C(lOa)-O(ll)- C(lla) 

C(1) - C(lla)-C(4a) 

C(1) - C(lla)-O(ll) 

C(4a)- C(lla)-O(ll) 

C(3) - O(14) -C(15) 

120.0 

123.3 

122.4 

114.5 

123.0 

120.4 

120.2 

117.6 

122.1 

126.2 

127.2 

123.7 

120.2 

121.3 

116.8 

121.9 

120.0 

120.6 

118.5 

117.4 

123.4 

119.0 

116.2 

121.4 

116.3 

122.0 

117.2 

Table 6: Selected torsion angles (') with e.s.d.'s 

in parentheses. 

C(4a) - C(5) - C(6) - C(6a) - 2.1(4) 

C(5) - C(6) - C(6a)- C(lOa) 31.3(4) 

C(6) - C(6a)- C(lOa)-O(ll) 6.6(3) 

C(6a) - C(lOa)-O(ll)- C(lla) -67.8(2) 

C(lOa)- O(ll)- C(lla)-C(4a) 66.6(3) 

O(11) - C(lla)-C(Qa)- C(5) - 3.9(3) 

C(lla)- C(4a)- C(5) - C(6) -29.9(4) 

O(11) - C(lla)-C(1) - O(12) 6.2(3) 
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The structure was readily solved by direct methods CUlLTAN; Germain, Main and 

h'oolfson, 1971)l'. Refinement was by block-diagonal least-sc,uares, minimising Cr! 

bF2, where l/R= u2((Fd) + 0.000Wd2. The hydrogen atoms were determined from a 

difference-fourier synthesis, and included in the refinement. The parameters 

refined were atomic coordinates and temperature factors (anisotropic for C and 0). 

Scale factor, and extinction coefficient (Larson, 1970). 16 The final R index (for 

observed reflections only) was 0.038 (including unobserved, 0.056; Rw = 0.0575). 

The computer program system has been describe6 by Larson and Gabe (197R).17 

The atomic scattering factors were taken from International Tables, Vol IV 

(1974l.18 

Discussion: The molecular skeleton is shown in Fig. 1. The oxepin ring has an 

approximate C2 symmetry, with the C2 axis passing through the atom O(11) an< 

bisecting the C(6)-C(5) tond. 
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