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Abstract 
The isolation of * novel tetr*cyclic phenol, r*cemosol, ie reported from the hexane extract of the 
heart-wood of w* rtcmott hmk, The structure of r*cewrol h*t been established *s (11) by (I 
study of it* chemical *nd spectrowopic proptrtica and by x-ray analysis. 
Diecusaion 
Chemical examination of the heartrood of &&i& r*cc 8* Lsmk. (fam: Leguminorae, sub fan: 
Cesalphinitctae) collected from Ar*ku valley, * forest *re* of the Vis*kh*ptn*m district (India), 
resulted in the isolation of pacbtrin(I). * novel phmolic compound of the basic dibenxo-(2,3-6,7) 
oxepin structure’. The heartrood of the same plant collected from the Padcru are* of the ArJu 
valley yielded yet *nother novel cltsr of phenolic compound, r*cemorol. The chemical *nd 
spectroscopic data, including x-rty *n*lyein, ruggeat * tetr*cyclic structurt(I1) for raccmosol. 
Extraction of the pcwdercd heartwood with hexanc yielded * renidut which. on chrom*togr*phy over * 
column of silic* gel, cont*ined both g-ritorterol *nd r*cemorol ; the l*tter being II deep red 
phenolic sub#t*nct which i# soluble in *lk*li end crystallirea from chlorofom *II red priama [tf. _ 
2020, (o)D:+64.5001 *nd identified *s C2lN2404(M’340). The infr*red *brorption band *t 3400 CI 
suggests the phenolic nature of racmrol , *ad indicates hydrogen-bonding eerociated with th 
hydroxyl groups, since free pbcnolic hydroxyl O-E stretching vibr*tions *ppe*r near 3600 cm -f *a 
sharp bands. The electronic spectrum of r*cemosol indic*tes three rmxti *t 224 nm (logr , 4.431, 
276 nm (log c, 3.767) and 430 nm (log c, 2.270). Zierel’s estimation *ccounted for one methoxyl. 
Acetylatioo (py+Ac20) of racemono g*ve evidence for the presence of two phtnolic hydroxyl groups by 
yielding the diecetate analoguc indicated ae rtructure(III), which cryrtallired *s $*le yellow 
needles from methanol [m.p. - 244-246’, (o)D:+30.9801 *nd identified *s C2 82 06(M 424). 
Methylation (CHzF2) pf r*cemosol yielded the dimethyltther *n*logue(IV). v 1c formed *I * pale b.\ 
yellov oil and rdentlfied as C23H2~04(M*368). The fourth oxygen of the molecule which in relatively 
inert, is present (LO * cyclic ether. 

The ‘H-NMR sp 
Y 

tral d*t* for raccmorol. its di*cet*ts l nd dimethylcther deriv*tive* are preacnted in 
Table 1. The R-NW (90 MHz) spectrum of racclaosol iudic*ter the presence of two *liphstic methyl 
singlets *t 1.306 and 1.496; *n *r-tic methyl et 1.986 *nd *n aromatic methoxyl *t 3.866. The tvo 
singlets at 1.606 and 5.656 (exch*ngc*ble with D,O) account for the two phenolic protons. The 
aromatic region indicated only three protons , * singlet for one proton at 6.046 and * p*ir of 
orthocoupled protons *s *n Al qrurtet centered *t 6.736 (J=9Rx). There rained Bevcn more protons 
in the spectrum of r*cemoaol, of which only one *ppe*rcd for the unique methine proton at 4.456 *(I * 
double doublet (J-12.6H~); the re*ining meth lent protons *ppe*red *# complex multiplets between 

1.18 6 and 3.366. Subsequent high resolution JI E-NIIR (5OOMHz) rtudiea of r*cemoaol further resolved 
the six q ethylene protons into two mete of rtl*ted protons. The first set contsinr two protons, one 
of which appeared sep*r*tely *t 1.986 *s * double doublet (3-12.68x) and the other at 2.416 *I) * 
triplet (J-12Hz); these tvo proton* , coupled to the unique methine proton dccount for *n ABX---AHX 
system in the molecule, and together vith the presence of two aliphatic methyl singleto, 
collectively support the presence of the 2,2-dimcthyl chrcuw moiety of ntructure(A) in racmpsol. 
The data thus far *ccounta for thirteen carbon *t-s in rtcemorol, le*ving only l n eight carbon 
fragment @ig.B) of the molecule to be sccountcd for, which inherently includes snother aromatic 
ring and * two carbon fr*grcnt; the l*tter incorportter the remaining four *liph*tic, nonequivalent, 
protons which forms the second set (A2B2) of related protons. The two protons of Cl2 in the second 
set appear slightly do-field, one am a doublet at 3.136 (J=lbHr) and the other *8 * triplet 
centered at 2.926 (J-lb&). The remaining tvo protons of the second set on Cl1 *rc indicated by 
multiplets at 3.366 (5=16.68x) and 3.186 (J-16Hx). The tromatic methine protons of the methoxy 
phenol moiety are indicated by *n AB quartet centered at 6.716 (J=9Hx), while the unique sromatic 
methine proton of the hydroxy toluene moiety ia indic*tcd by * singlet at 6.086. The foregoing ‘H- 
Nt4R data of racemosol are indic*tive of * basic skeleton of the type shown in Fig.C. representing (L 
novel structure which ham not hitherto been reported from * n*tural source or synthesized in d 
laboretory. 

The off-resonance 13C-NMR sptctrtl date of racemosol (Tab1 $3) indicate 8 carbon chemical shift 
assignments which arc in *ccorQncc vith littrtturc v*luer ’ , and are in agreement vith the proposed 
structure. The basic IMP@ fr*gmentn of racemono end itm derivative8 *re in accordance with the 
proposed structure, and * fragmentation tchee ia thown in Fig. V. In npitt of the novelty exhibited 
by the structure of r*cemosol in incorpor*ting t cycloheptane ring , it is biogtnetic*lly conceivable 
8s a stilbene isoprenyl ether where the end c*rbon is linked to both *r-tic rings of the stilbene 
part. It is also interesting to note th*t pacharin(1) isolated from the e*me plant, yet collected 
from * different area to that of rtccmorol, is *loo t atilbenc derivative mnulding into * 
dibenxo(2,3-6.7) oxepin skeleton. 

The structure of racwosol h*s been confirmed by x-r*y *n*lysir and the structure is indicated in 
Fig. VI. Interpretation of the cryrtal data follow; The torsion Anglea sssociated with the atoms 
of the cycloheptane ring clearly indic*tcs significant distortion of the ring plane. If the hydroxy 
toluene moiety is aeslnntd *I pl*ne 1 , the cyclohtptme ring *I pl*ne 2 end the methoxy phenol moiety 
*a plane 3, then plane 1 and 2 form an interplane angle of lEdSo, 
interplane angle 0f 158.4a”. 

while planes 2 and 3 form an 
which indic*tc* * tr*nr-configur*tion of the two aromatic rings 

relative to the cycloheptane ring. Tbt tranm-irwer of r*cmorol is comp*r*blt with the tr*ns- 
isomer of stilbene, in th*t thi6 confi$ur*tion rcrultr in longer v*vtlength *bsorption b*ndn and 
higher intensities th*n the ci#-imolar ; the r*tioMlc for the longer w*velengths is that * more 
effective II-orbital overl*p occur, in the tr*as-irmcr. thus l xpl*ining the electronic band *t 
imparting the red colouration to r*cemorol. The C-C 
*re characteristic of *roma 
cycloheptane ring [ca. 1.53 % 

obqnd distmcer in the aromatic ring@ 
ic double bonds [1335(5)A] . The C-C bond dirtancea in the 
1 are chnracteristic of single c*rbon-c*rbon bonds [1.537(S)%15, 
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ths c-o bond dirtancer in the cyclic ether moiety (1.3811 snd 1.45511 indicste ewe degree 
~~~?~~~ctron delocelisetioo over the C-O bonds, ss s pure csrbonyl bond (GO) distencc is 1.215(51x 
snd e pereffinic ringle C+ bond length is 1.43(1)x. Tbe feetures of ll-electron dalocslisstion into 
the cyclic ether moiety snd the trens-interplsne eagles l re coaducirs to fsvoursble K-cloud ovcrlsp, 
and subsequent extension of tbe K-system of rscaosol; in thst, esch sromstic moiety of rscemosol 
ects ss so suxochrome to the electronic chr~pbore of the other srwtic moiety of rscemosol, 
resulting in the unususl red colour of thir molecule. Inrpection of intramolecular dirtsaces 
indicste that the methoxy oxygen stem is involved in week intrsmoleculsr hydrogen bonding with the 
neighboring phenolic hydrogen , es showa in Fig. Tff, which is slro indicsted in the infrsred 
spectrum of recemo~ol; the hydrogen bond distence of 2.14a is rignificsntly less thsn the sum of 
the ven der “~1’s rsdii for hydrogen end oxygen. 

w: The hesrt_vDod of a ~bpkcollected from the Psderu sres of the 
foreete of the Arha relley v.. dried end uadered. Thr dry oovder (2.75 kd va. reoestedlv 
extracted vith heune sad mwethsnol. The hexsne extrect on conceotretion yialded s residue-(3.6 g) 
which “ss sdrorbed ooto rilice gel end chromstogrrphed on s column of rilics gel elutiag with hexeoe 
and hexane:bencaae mixtures. The firrt hexeoe (l-101 snd heune:bensese (92:8)[11-201 frsctionr 
gave only sn oil (300 (g). The hexsne:benrene (65:15)[21-261 sod (75-251[41-461 frsctione gsve only 
complex mixtures. 
135-136’. 

Tbe heuse:benrene (82:20)127-401 frsctioos yielded g-ritorterol (300 mgj1m.p. - 
(a11):-35.001. The hexsne:benxene (70-301[47-521 sod (60-40)[53-601 frsctionr yielded e 

TADLEI 

‘H-NM SPECTRA Or RAcpy)GoL AND ITS DIRIVATIVES 

Proton Racemosol Racemosoldiacetate Racemosoldimethylether 

Assignment (II) (111) (1V) 

500mHr 90nHz 9onnz 9OKHr 

gem-He 

C,6-He 

‘+OMe 

C9-OH 

C,5-OH 

C14-” 
C6-H 

C,-H 

C4-H 

C3-aH 

C3-en 

C II-“” 

C, ,-en 

C,2-aH 

C,2-en 

1:;;(3N.s) i,30(3H,.) 
1.53(311,3) 1.49(3H.S3 

2.03(3H.s) 1.9Sc3H.s) 

3.86OH.s) 3.86(3ii.s) 

4.39(lH.S) 1.60(1H.s) 

5.6S(lH,s) 5.65(1H,s3 

6.08flH.S) 6.04flH.S) 

6.7lt2H.q. 6.73f2H.q. 
J-9Hr) J-9llr) 

4.54flH.dd. 4.45flX.dd. 
J-12.6Nr) J-12.6Hr) 

1.9S(lH,dd. 
J-12.6Hr) 

2.41(lH.t, 
J-12Hz) 

3.lS(lH.d, 
J-lBHr) 

3.36(lH.m, 1.8 to 3.36 
J-16.6Hr) (6H.a) 

2.92tlH.t. 
J-16Hr) 

3.13(lH.d, 
J-16Hr) 

(a) b) 
1.32OH.s) 1.25(3H,s) 

1.53(3H.S) l.SO(3H.S) 

1.91(3H.S) 1.e00H.s~ 

3.80(3H,S) 3.58(3H.S) 

2.24(3H,s 3.76t3H.s 

-0CoCH ) -0CH 1 

2.36t3H.s 3.76OH,r 

-0coCH ) -0CH ) 

6.22tlH.a) 5.92(lH.s) 

6.95c2H.q. 

J-9Hr) 
4.57( lH,dd. 

J-12.6Hr) 

6.7012H.q. 

J-9Ht, 
4.40(1H,dd. 

J-12.6Hr) 

1.8 to 3.3 
(bH,m) 

1.8 to 3.3 
(6H.m) 

T~s served ss the internal stendard for the 9oWx Spectra while baaem served as the 
lllterlIS1 stsndsrd for the 5oonHx spectrum; s:singlet,drdo”blet.dd: double 
doublet.trtriplet,rt~“Itiplet 

rote1 of 120 Eg of rscamosol 1m.p. - 202.001. 
urns11 qusntity (20 mg) of complex mixtures. 

The subsquent benrene frsctionr 161-651 yielded s 

. . rm Chsracterw of : Lcemorol cryrtellited .s deep red prisms from chlorofom [(o)p:64.4S” 
(c. 1.0 in CllC13)1; it iS soluble in slksli giving s yellou colour “bich reverts to the red colour 
on acidification. 
spe trum (EtOH)A 

Found: C, 74.20; 8, 7.22%. C 82404 requirer: 

-f 
nml logcl*224[4.431 27613 76# 43012 2781 

C. 74.09; 8, 7.10%. Electronic 

Cm :3400, 2900,=f$5, 1495 lb05 1350’ 1260 ‘1220’ 1155 ‘1125. 1100 1085 925 
Infrercd spectrum (Klr disc)vmsx; 

spectrm; m/z[RA %1:34O[H*i7.51. ‘3391731, 32i[l51, ‘322[1:1, 28i[301,‘283[lb01 2~~1~?’ 14%:; 
214[81, 212[51, 194[51, 184161, 166[51, 165141, 152[31, 142131. 91[41. Crystai datr: 
cryetal dif ractometry : 
a-11.733(2) % , b-ll’.691(2,l. c-13.096(2) , 

WoKo,)i-0.709~~ : “_bttft, ;;F;;::jij,, 
iP rot0 eingle 

lnten*itv d6ts. etructute The crystel used for dsts collsction vss of 
the dimension 0.3x0.2x0.4 m. The “nit cell con@tmt# ~)em obtsioed by lesst-•qusrer snslgsie of 
the diffrectometer settings of 25 roll emtared reflections uith 24’~26>26’. The dete wee collected 
on . CAD-4 diffrectometer up to 2046 O; intensities of three standard rsflrctioos were monitored, 
and shoved no rigaifieeat vertitiom k iatenrity during the dete collection. Of the 2646 
ref lcctioas collectsd, 
“ere spplied. 

1506 were found rignifhat (lr,l a 2~ (I? 
e structure ~0s reedily solved by direct methods P 

1)). go sbsorption corrections 
MULT4g-80; Germsin , pin snd 

ynt vss by lull-matrix leeet-squerer methods, minimiring LYAP , “here 

end incluOded in the ref 
. Iho hydrogeo atoma were detotmimd fta a difference-fourier eynthesis 

arent. The positions1 ind isotropic tapersture fsctors of the hydrogen 
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.st ems were raf ined for two cyc lrr and then fixed. In the final cycle only the positional end 
anisotropic tmpereture fectore of the non-b9droR.n l tms vore refined. The final R value (for 
observed reflections only) wee 0.0398 (Rw-O.Ob36). The refinement poeitionel coordinates end Ui o 
for ell cooetituent l tcw ere recorded in Teble 3 l ‘; the bond engler md bond lengths are rccordc a io 

Table b*, and relected toreion englee ere recorded in Teble 5. 

Kacemow Recca~eol (40 -1 in pyridinr (2 ml) end acetic enhydride (4 ml) were heeted oo 
a steam bath for 4 hre. 
ye1 lov needler 

The aubrequmt dieceteto deriytive cryetellired from benzene as pele 
(yield:30 m~)[m.p.-2b&246’, ((I) :;),0;:&,]u(C, 

Infrared epectrtm db 
l$ in CRCl3). Electronic l Pect_ 

: 1760, 1610, 1585, 1495, 1440, 

%%l~ %O 2:00b027:b05 995 900 800 750 Marr .;:c:um* I/L [n A X1 : 424[M+, 50X1, 

368[;7.5], ;65[2Oj, 34d[ll1, @339[ill, 32713il. 3-26[151, 325[121, ‘284I971: 283IlOO1, 26917.51. 
241[7.51. 240151, 21417.51, 195151, 194151, 16817.51, l66[61, l64[81, 153[51, l47[51, ll8[81, 
lOb[5], 96[51, 90[6.51, 83[20], 81f7.51. Pound: 
H, 6.65X. 

C, 69.98; 8, 6.901. C2582806 requiter: C. 70.74; 

iteem- TO e rolution of receuoeol (40 mgP) in DM (1 11) end methyliodide (1 ml) 
wes added frerhly precipitated l ilver oxide (1 g) in well portione over e period of one hour; the 
resulting mixture we kept et room tempereture for 24 hre., the” poured into distilled water (15 ml) 
and extrected vith chloroform. The chloroform extract va# veehed with 4 dilute KCN solution to 
remove traces of riloer oxide then dried over l nhydroue MgSOb. The chlorofom wea removed by 
evaporation yielding e pele yellowloil (25 mg). Rlectronic spectrum (MeOR)X 

1405, 1320, 1270, 1185, lb?,’ :;O, ‘fz”;, ‘8”:; 
353112.51, 351112.51, 337[101, 313i351, 

121131, 91141. Found: C, 76.80; H, 7.802. 
C23H280b requirea: C, 74.97; 8, 7.662. 

TABLE 2 TABLE5 

Assignment 
Selected Toreion Angles(X)* 

Shift(ppml Assignment Shift(pj=l 

C(16a)-C(16)-C(15)-C(14) 5.28 

c-2 13.2670 c-13 

c-3 22.1616 c-14 

c-4 38.1561 c-15 

c-s 135.6604 C-16 

C-6 126.4352 C-16a 

c-7 114.6267 C-4a 

c-a 145.0493 gem-Me 

c-9 

c-10 
c-11 

c-12 

141.6135 &M-AX 

115.6171 UeO-Ar 

34.0164 

32.1037 

137.0773 

1og.1531 
152.1707 

107.3950 
152.4480 

137.5573 

30.3112 

23.3004 
8.1776 

55.9563 

*I A pwitiw rolatiat i* 4aticlookwie~ fxom 4tw 1, 
l tm 2 in the mat. l tom1-aw-4ta3-4t 

rhea rimd from atom 3 to 

-4.35 

-1.71 

6.22 

-5.31 

-0.39 
-173.63 
-173.17 

-65.76 

70.44 

7.19 

-173.84 

-70.64 
164.36 

-0.71 

-140.32 
-0.42 

172.00 

0.17 
-0.71 

176.20 
-179.26 

175.94 

-173.04 

44.39 

8.02 
5.07 

-63.86 

so.33 
-16.39 
-3.49 

-10.06 
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