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SYNTHESIS OF 1,7-BIS(4-HYDROXYPHENYL)- 
3-HYDROXY-l,3-HEPTADIENE-5-ONE, AN 

ANTIPLATELET DIARYLHEPTANOTD FROM 
ALPINIA BLEPHAROCALYX K. SCHUM 

SOMEPALLI VENKATESWARLU ', 
MARELLAPCDI S .  RAMACHANDRAd, 

MADABATTULA RAMBABU' and 
GOTTUMUKKALA V. SUBBARAJUb,* 

A general and straight forward total synthesis of 1,7-bis(4-hydroxyphenyl)-3-hydroxy-l,3- 
hepladiene-5-one ( 5 )  starling from 4-nirthoxycinnamic acid (6) via ethyl 5-(4-methoxyphmyl)- 
3-hydroxy-2.4-pentadienoate (14) was accomplished i n  19% overall yield. 

k;yi,orrlr; Diarylhepatanoid: 1,7-Bis(4-tiydrox~phenyl)-3-hydrox~-l,3-hept~~diene~~-otie: 
Dihydrocurcuniin: A .  hkpharot n l n  

INTRODUCTION 

1,7-Diarylheptanoids are a small group of bioactive natural products, 
derived biosynthetically from phenylalanine ( C ,  precursors) [ 11. More than 
70 linear diarylheptanoidy have been isolated from nature [2]. Curcuminoids 
(1-3), metabolites of Curcuma species are important members of this group. 
Curcuminoids have been reported to possess antibacterial [3] antioxidant 
[4,5], antiinflammatory [6], antitumour [7,8] and anti-HIV [9] activities. 

* Corresponding author. Tel.: 91-8574-29757. Fax: 9 1-8574-27499. 
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0 0  0 0  

L K, =R2=OCH3 

2 R, = H, RZ = OCHi 

3 l < , = R z - H  

4 R=OCH, 

16 R = H  

FIGUKE I 

I .~,0.7-Tetrahydrocurcuniin-l (4) was found to be more potent antioxidant 
t h a n  I [ 101 ( Fig. 1 j .  Recently, 1.7-bis(4-hydroxyphenyl)-3-hydroxy- I .?- 
hcptadiene-5-one (5, dihydrocurcumin-3 j has been isolated as an antiplate- 
let diarylheptanoid from a Chinese medicinal plant, Alpina hir.l,/ir/r.oc.i//-i.\- 
K. Schum (Zingeberaceae) [ I  11. In view of the interesting bioactivities exhib- 
ited by curcuminoids and lack of general synthetic strategies for dihydro- 
curcumins, we have undertaken the first total synthesis o f  5 and the results 
;ire reported in this paper. 

RESULTS AIVD DISCUSSIOK 

Ketrosynthetic analysis (Scheme I )  of 5 rcvealed that 4-niethoxycinnamic 
acid (6) is a suitable starting material for the synthesis of 5. 

The desired 4-inethoxycinnamic acid (6) was prepared according to the 
litcrature procedure [ 121 and was converted into its acid chloride using 
t h i o 11 y 1 c h 1 oride . The rcac t i o n (3 f 4-in c: t h o x  yci n n am o y l c h 1 o ride wi th c t h yl 
acctoacetate i n  presence of NaH gave ethyl 5-(4-methoxypheny1)-2-acetyl-3- 
oxo-4-pentenoate (9) in 79Y0 yield. Decarboxylation ot' 9 using DMSO; 
NaCI [ 131 afforded 6-(4-niethoxyphenyl)-4-hydrou?.-3.j-he~adiene-~-onc 
(10) [I41 but, in 54% yield only (Scheme 2). 

Hydrogenation of 6 using PdiC a s  catalyst yielded 7 in 91% yield. The 
propionic acid 7 was also converted into corresponding acid chloride. 
8 using thionyl chloride. Thc rcaction of thc ~-(4-inetlioxyplieiiyl)pi-opionyl 
chloride (8) with 10 using NaH as a base resulted in the formation of 1,7- 
bis(4-methoxyphenyl)-3-hydroxy-4-acetyl- 1.3-heptadicne-5-om ( 1 1 ) in 83% 
yield. Deacetylation of 1 1  using aqueous acetic acid gave the desired prod- 
uct (12) in low yield (21 '%), dong with 10 (66%). Compound 10 was I-ccycled 
to Five further quantities of 12. Demethylation of 12 using BBr? [ I S ]  
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SYNTHESIS OF ANTIPLATELET DIARYLHEPTANOID I13 

OH 0 

14 

OH 0 

F C z H s  ~ rcoon \ 

H3C0 ‘ H3CO 
I 

6 

SCHkMb 1 Ketrosynthetic analysis of diarylheptanoid, 5 

afforded the title compound 5 in 69% yield. Thus, the overall yield of 5 
from 6 is only 5%.  The spectral data of synthetic 5 was found to be identical 
to those of natural metabolite, 5. 

We reasoned that low yield in Scheme 2 is mainly due to competitive 
deacylation occurring during decarboxylations of 9 and 11. Therefore, we 
have modified the route as shown in Scheme 3. 

13 was obtained in 76% yield from 6 in two steps (Scheme 3). 13 under- 
went decarboxylation smoothly into 14 in 77% yield. Condensation of 14 
with 8 in presence of NaH provided 15 in 60% yield. Decarboxylation of 15 
afforded 12 in 79% yield. Compound 12 was identical to the product 
obtained in the first route. These modifications resulted in the improvement 
of overall yield from 5% for the first route (Scheme 2) to 19% for the sec- 
ond method (Scheme 3). 

We have prepared 1,7-bis(4-hydroxyphenyl)- 1,6-heptadiene-3,5-dione (3) 
[16], a naturally occurring curcuminoid, and attempted to reduce one of the 
double bonds by Hl/Pd-C, but, we could isolate 1,7-bis(4-hydroxyphenyI) 
hepta-3,5-dione (16) as the sole product. Partial hydrogenation of 3 using 
Pd-C/HCOONH4 (molar equivalents) was also not successful. 
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OH 0 

111 conclusion. we have accomplisficd the first t o t a l  synthesis 0 1 '  1 ,7- 
hi.;(J-Iiydrox~phenyl )-?-hqclr.oxy- I .3-heptadiene-j-onc (5) and tievelopctl 
;I gciieral method for the synthesis of- unsymiiietricall~ suhstituted 
d ia rv Ihept;~ noi d 5 .  
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SYNTHESIS. OF ANTIPLATELET DIARYLIIEPTANOID 1 1 5  

H3CO rCO"" 6 
13 

OH 0 
I II 

(i) 1 

15 

SCHEME 3 ( i )  SOc'12, Kcflux, 211: (ii) Mg, CH>(COOEt)?. THF. 5 h, 7604: (iii) DMSO. 
NaC1, HzO, I10 IZO'C, 511. 77%; ( iv)  8,  NaII, THF, rl, 4 h .  60%; (v)  DMSO, NaCl. HzO, 
130-140°C. 2 11. 7904. 

EXPERIMENTAL SECTION 

General Experimental Procedures 

Melting points were recordcd in open capillaries and are not corrected. UV 
spectra were recorded on a Shimadzu UV- 190 spectrophotometer, I R spec- 
tra were recorded on a Perkin-Elmer BX1 FT-IR spectrophotomcter, 
' H  NMR (90 MHz) and I3C NMR (22.5 MHz) spectra were recorded on 
Jeol J N M  EX 90 FT NMR spectrometer. Mass spectra were recorded on 
VC micromass 70-70H spectrometer and elemental analysis wcrc carried 
out on a Perkin-Elmer 240 C Instrument. Acme silica gel G and silica gel 
(100-200 mesh) were used for analytical TLC and column chromatography, 
respectively. 

3-(4-Metho .~~phen?~l ipr( /p~o~z i (~  acid (7) To a solution of 6 (2 g, 
11.24mmol) in ethyl acetate (80mL) was addcd Pd-C (l0'/0, 100mg) and 
the reaction mixture was stirred under hydrogen atmosphere for 2 h. 
The catalyst was filtered off and the solvent was evaporated, the residue 
was recrystalliscd from chloroform -hexane, to give 7 (1.83 g, 9 1 YO), m.p. 
100- 102°C. 

Ethyl 5 - j4 -m~thosq~ i~~~1~1) -2 -u~~e t~ l -3 -c~xo-4 -pe~1 ter ioa te  (9) To an ice 
cold stirred solution of sodium hydride (50% dispersion in oil, 165nig, 
3.36 mmol), in dry THF (5 mL) was added dropwise ethyl acctoacetate 
(360 mg, 2.80mmol) and the mixture was stirred at room temperature for 
30 min. A solution of 4-methoxycinnanioyl chloride [prepared from 6 
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(500 mg) and thionyl chloridc] i n  THF (5 mL)  was added dropwise to the 
reaction mixture at  5°C and the mixture was slirrcd at room temperature for 
16 h. The reaction was quenched by careful addition of water ( 1  0 mL) and 
dilutcd with dicthyl ether (10 mL). The ether layer was separated arid the 
aqueous layer was extracted with diethyl ether (2 x 25 mL). The combined 
ether extract was washed with brine ( 1  x 10 mL). dried over sodium sulfate 
and filtered. Solvent was evaporated and the residue wus chromatographed 
over silica gel column using hexane-ethyl acetate (96 : 4) as eluent to furnish 
the cstcr, 9 (647mg, 79%) as light yellow oil. UV (MeOIT) A, ; , ,    log^) 352 
(4.64). 226 (4.37): IR (Neat) u,,,;,, 2975, 1692, 1625, 1601, 1572. 1511, 1432. 
1254,1084,1026,c)72,c>51,827cni~'; ' H N M R  ( C D Q )  (i 1.39 (3H. t. J -  
7.0€lz,  OCH2CH3), _- 2.40 (3H, s. COCH3). 3.84 (3H. s. Ar-OCH3), 4.35 

J =  15.6Hz, H-2). 7.52 (2H, d. J - ~ H z .  11-3'.5'), 7.79 (1H. d. ./- 
15.6 HL H-1). 

A mixture of 
9 ( 3  g. 6.9 mrnol), sodium chloride (524 mg, 9.0 mmol), watcr (0.5 mL.  
37.6 tnmol) and DMSO (10 mL) was heated at  1 60--17OcC Tor 4 h .  The reac- 
tion mixture was quenched with water (100 mL) and extracted with chloro- 
form (4  x 20 niL'). The chloroform layer was washed with brine and dried. 
The solution was filtcrcd and cvaporated. The residue was chromato- 
graphed over silica gel column eluting with hexane ethyl acetate (96 : 4) 
afforded 10 (800mg, 54%), m.p. 94-96°C (Ref. [14]: 93--93"C): UV (MeOH) 
A,,,,, (logc) 354 (4.65), 227 (4.12); IR (Neat) I/ , , , , ,  2972. 1631. 1588, 1569. 
141 7. 102.5. Y75.826,786cm ': ' H  NMR (CDCl3) 6 2.  I4 (3H, s. COCH;). 
3.82 (3H. s, Ar-OCH3), 5.61 (IH, s, H-4). 6.32 (1H. d, .I= 15.6H7, H-2). 

d. J =  15.6 Hz). Further elution of the column with the same solvent system 
gtzvc 4-(4-nicthoxyphenyI)-3-buten-2-one (140 nig, I 1 % ) .  m.p. 70-72°C. 

I ,  7-Bi.si4-r~iethox?~li~~~i~~l) - 3 - l i ~ , ~ ~ ~ o ~ ~ ~ - 4 - u c . c t ~ l -  I ,.3-IiL~pta~ieiic-5-or2r (1 1 ) To 
;I solution of sodium hydride (87 mg, 1.8 1 mmol. 50% dispersion i n  oil) in dry 
tetrahydrofuran ( 5  mL) at 5°C was added 10 (330mg. 1 .51 mmol) and the m i x -  
ture was stirred a t  room temperature for 20 min. A solution of 3-(4-niethoxy- 
pheny1)propionyl chloride (8) in THF (5 mL) was added to the reaction 
mixture at 0°C and the mixture was stirred at room temperature for 16h. The 
reaction was quenched by careful addition of water and diluted with ether 
( 10 mL). The ethereal layer was separated and aqueous layer was extracted 
with diethyl ether (2 x 25 mL). The combined ether extract was washed with 
brine ( I  x 10mL). dried and the solvent was removed. to givc I t  (4XOmg. 
83uio), which was used in the next step without further purification. 

( 2 H , q , J - 7 . 1  1 1 ~ , 0 C H ~ C H ~ ) , 6 . 9 1  (2H,d,. /=X.8Hz, H-2',6'). 7 .19(IH,d.  

h - i 4- Meth o.~ypheriv/j - ~ - / I ~ U " O . Y J - ~ ,  S-hmzdictic- 2- onc ( 10) 

6.89 (2H, d. J=X.SHz, H-2'.6'), 7.46 (2M, d ,  . /=8 .8Hz,  H-3'.5'), 7.56 (1H. 
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SYNTHESIS OF ANTIPLATELET DIARYLHEPTANOID 117 

1,7-Bis(4-methoxyphenvl)-3-h,vdroxy-l,3-heptadienr-5-onc (12) A mix- 
ture of 11 (480mg, 1.26mmol), acetic acid (6mL) and water (3.6mL) was 
refluxed for 1 h. The reaction mixture was diluted with cold water (100 mL) 
and extracted with chloroform (2 x 25 mL) and the combined chloroform 
layer was washed with brine (1 x lOmL), dried and the solvent was evap- 
orated. Chromatography of the residue obtained over silica gel column using 
hexane-chloroform (4 : 1) as eluent furnished, 10 (180mg, 66%). Further 
elution of the column gave 12 (90 mg, 21 %) as light yellow solid, which was 
recrystallised from chloroform-hexane, m.p. 110-1 11°C; UV (MeOH) A,,, 
(loge) 358 (4.59), 227 (4.39); IR (Neat) v,,, 2920,1638, 1601, 1512, 1439, 
1322,1258,1175,1029,970,821 cm-’; ‘H NMR (CDC13) 5 2.65 (2H, t, 
J=7.0Hz,  H-6), 2.93 (2H, t, J=7.0Hz,  H-7), 3.78 (3H, s, Ar-OCH3), 3.83 
(3H, s, Ar-OCH3), 5.58 ( lH,  s, H-4), 6.32 ( lH,  d, J =  15.7Hz, H-2), 6.83 
(2H, d, J:8.4Hz, H-2”,6/’), 6.91 (2H, d, J=8.6Hz,  H-2’,6’), 7.13 (2H, d, 
J=8.4Hz,  H-3”,5”), 7.47 (2H, d, J=8.6Hz, H-3’,5‘), 7.56 ( lH,  d, 
J =  15.7Hz, H-l), anal. C 74.65%, H 6.58%, calcd. for C2]HZ2O4, C 

To a cold 
stirred solution of methyl ether 12 (200 mg, 0.59 mmol) in CH2C12 at - 10°C 
was added boron tribromide (3.5mL, 3.54mmo1, 1 M solution). The 
reaction mixture was slowly brought to room temperature and stirred 
for 3h.  The solvent was evaporated and dil. HC1 (2N, 1OmL) was added. 
The solution was extracted with ethyl acetate ( 2  x IOmL), dried over 
sodium sulfate. Evaporation of the solvent, followed by chromatography 
of the residue over silica gel column using chloroform-methanol (99: I )  
as eluent furnished 1,7-bis(4-hydroxyphenyl)-3-hydroxy- 1,3-heptadiene-5- 
one (5) (126mg, 69%), light yellow crystals, m.p. 140-142°C (Ref. [ l l] :  
148-149°C); UV (MeOH) A,,, (loge) 361 (4.62), 223 (4.48), IR (Neat) 
v,,, 3305,1637,1594,1.514,1435,1248,1020,967,829cm-’; ’HNMR 
(CDC13+DMSO) 6 2.61 (2H, t, J=7.0Hz,  H-6), 2.75 (2H, t, J=7.0Hz,  

74.56%, H 6.51%. 
1,7-Bis(4-hydroxyphenyl) -3-hydroxy-l,3-heptadiene-5-one (5) 

H-7), 5.66 ( lH,  S, H-4), 6.34 ( lH,  d, J = 1 5 . 9 H ~ ,  H-2), 6.70 (2H, 
d, J=8.4Hz,  H-2”,6”), 6.79 (2H, d, J=8 .6Hz,  H-2/,6’), 7.00 (2H, d, 
J=8.4Hz, H-3”,5”), 7.40 (2H, d, J=8.6Hz,  H-3’,5’), 7.48 ( lH ,  d, 
J =  15.9Hz, H-I), 8.84 and 9.65 (each lH, br s, 4”-OH and 4’-OH); 
13CNMR (DMSO) 6 198.9 (C-5), 177.9 (C-3), 159.7 (C-4’), 155.6 (C-4’9, 
139.9 (C-1), 130.9 (C-1”), 130.1 (C-2’,6’), 129.1 (C-3”,5”), 125.9 (C-l‘), 
119.5 (C-2), 116.0 (C-3’,5’), 115.2 (C-2”,6”), 100.1 (C-4), 41.2 (C-6), 29.9 
(C-7); EIMS m/z [MI+ 310(4), 189(8), 161(8), 147(38), 120(23), 107(100), 
77(43); anal. C 73.71%, H 5.88%0, calcd. for C19H1804, C 73.55%, 
H 5.81%. 
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i I S  S.  \I'EhK.ATESWARI.l' ( ' I  i l l .  

/,'Ill>'/ 5-( ~ - l l I ~ ~ / h O . \ : l ~ J ~ l ~ ~ ~ l ~ ' / )  -2- ! c ~ l / l O . ~ ~ ' I ' L l T / l O F l > ' / j  - ~ - ~ l . \ - ~ ~ - ~ - ~ ~ ~ ~ l l f r r l o r r l ~ J  ( 13) :\ 
niixturc of absolute ethanol (0.2niL) and carbon tctrachloride (0.1 mL) 
\\';IS :idded to thc niagnesiuni turnings (132 mg. 5.5 nimol) and thc niixturc 
\\;;is stirred for 5 inin at room temperature. After this pel-iocl TIIF (5mL)  was 
added'and wurmed to about 60°C. To this warm reaction mixture was added 
;I solution of dietliyl nialonate (860mg. 5.4mniol) in T t i F  (2 mL). The mix- 
ture was rcflused for 3 h and then a solution of 4-n-~ethoxycinnamoyl chloridc 
[prepared from 4-methoxycinnamic acid, 6 ( I  g)  and thionyl chloride] in T H F  
( 5  inL) was added and refluxing was continued for 2 h. The reaction niixturc 
\ v m  cooled. acidilied with dil. sulfuric acid (4 N) and extractcd with diehql 
cthcr (3  x IOmL). The combined organic laycr wiis washcd nit11 watcr ( 2  x 
I OniL). brine ( 1 x IOmL), dried over sodiu~ii sulFate and filtered. Evaporatioii 
o f  the solvent lidlowed by chromatography over silica gel column using 
hcsane ethyl acetate (96 : 4) as eluenl. furnished the diestcr 13 ( I  .36 g. 76'!4) :IS 
light ycllow solid, 1ii.p. X6-XCC: IJV (McOH) A,,,.,, ( l o g 0  345 (4.50). 237 (4.0): 
IK (Neat) I/,,,:,, 1070. 1705. 1633. 1580. 151 1. 1408. 1748. 1173. 1044.709an I: 

l I I N M K ( C D C I ~ ~ ~ ~  1.33(311, t../-.7.OIIz). 1 .2~(311, t . . l -7 .0IIz) .  3.82(311. 
S. AI----OCHJ), 4.19 (7H. (1, J =  7.0 Hz). 4.32 (2H. CI. J F  7.0 Hz). 6.88 (2H. d. 
.J-=X.SHz).  h.93 (1H. d. J =  15.3H~). 7.47 (2H. d. ./-=X.XHy). 7.60 ( IH .  d.  
I=: 15.2Hz). 13.33(.1H.s.eiiolicOH). 

A rn i s t 11 rc 
of 13 (2g. X.06mniol), sodium chloridc (530nig. 9.01 mmol), water (0 .5ml  ... 
27.6 mmol) ;in(! DMSO ( 10 ml..) was heatcd at I 10.- I ?O"(.'. for  5 h .  Thc rciic- 
tinn niixturc was quciichcd with watcr (100 mL) and extracted \vith dicthyl 
cther ( 4  x 2OinL). The cthcr Inycr was wmhcd with brim. dricd and  filtcrccl. 
Ttic residue was chromatographed over silica gel colunin cluting with hcx- 
aiic cthyl acetiutc (96 :4) afforded the ester 14 ( l . 2g .  77%) a s  mi oil. U V  
(McOH) XI?,:,, ( log<) 321 (4.57), 231 (3.13): IK (Neal) I ~ , , , : , ,  '981. 
I 738.  1646. 1 S W .  1 573. 15 1 I .  I4 17. 1253. I I 73. I O R Z , X 2 h  cm-" I. 

I 7- Bi.$ ! 4 - 1 1 i ~ ~ t ~ i o . ~ ~ i ~ ~ ~ ~ i ~ ~ t i ~ . l )  - - ~ - I ~ ~ . ~ { ~ o . \ - . I . - ~ -  I c ~ l h o . \ . , ~ ~ c ~ t r ~ ~ ~ r ) t i . i . I j  - 1 .~~-~icipliitlic~tr(.- 

.C-o/ii,  (15) To iu solution of sodiiim hydridc (70 ins. 1 .15 rnmol. 50'!.h dis- 
pcrsion in oil) in dry T H F  (5 niL) at YC. w a s  addcd 14 (300  me. 1.2 mniolj 
;ind thc mixture wiis stirred a t  room teinpefiiturc for 30 min. A solution 01' 
~-(4-mctlioxyphenyl)propionyl chloride (8)  in T H F  (5  mL) w a s  addcd 11-1 the 
rcaction niixturc ;it 0°C and the mixlure was stirred :it room tcmperature for 
4 h .  Work-up ;IS dcscribcd for 11 followed by chromatography of the rcsi- 
due ovcr  ii silica gel column using hexatie ethyl ncctate (96:4) ;IS eluent 
I'iirnislicd ~ h c  cstcr. 15 (3013 mg. 60%) ;IS light ycllow solid. 11i.p. 72--74 C': 
CIV ( M e 0 1  I )  A,,,;,, (log c )  327 (4.54), 224 (4.33): IR (Ncat) I / , , , ; , ,  7975. 1704. 
16Yx 1000. 1574. 1512. 1751. 1173. 1033.826cm I :  ' H N M R  (CDCI;) b 1.36 

El 111 .I 5- f 4 -I I I C  I 11 os!.plicii!.l) -3 -lij d~o.\:,.-3 . ~ - / J P I  I ~trclicvr ou I o ( 1 4) 
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SYNTHESIS OF ANTIPLATELET DIARYLHEPTANOID I19 

(3H, t, J r 7 . 1  Hzj, 2.5% (4H, br s), 3.77 (3H, s, Ar-OCH3), 3.82 (3H, s. 
Ar-OCH3), 4.32 (2H, q, J = 7 . 1  Hz), 6.81 (2H, d: J=8.8Hz),  6.90 (2H, d, 
J = 8 . S H z ) ,  6.93 (IH, d, J = 1 5 . 6 H ~ ) ,  7.13 (2H, d,  J = ~ . S H Z ) ,  7.49 (2H; d, 
J=8.8Hz),  7.77 ( lH,  d, J =  15.6Hz), anal. C 70.45%, H 6.40%. calcd. for 

1,7-Bis(4-metl~ox~phenylj-.?-h~~dr.oxq'- I ,3-heptudiene-5-one (12) A mix- 
ture of 15 (100 mg. 0.243 mmol), sodium chloride (40 mg, 0.68 mmol), water 
(SOmg; 2.77mmol) and DMSO (1 mL) was heated at 130-140°C for 2h.  
Work-up as described for 10 followed by chromatography of the residue 
over silica gel column using hexane-ethyl acetate (98 : 2) as eluent furnished 
12 (65 mg, 79%), light yellow solid, m.p. 108- 110°C. 

I ,  7-Bisj4-h?.dr.o.~~phenq'lJ- 1,6-he~~tadicne-3,5-dione (3)  This was pre- 
pared according to the literature procedurc, m.p. 219-222°C (Ref. [Ih], 
m.p. 220-224°C). 

A solution of 3 (0.Sg. 1.62mmolj in EtOAc (2SmL) 
was added PdjC (10%. lO0mg) and thc rcaction mixturc was stirred under 
hydrogen atmosphere for 2 h. The catalyst was removed by filtration and 
the solvent was evaporated. The residue obtained was recrystallised from 
chloroforn-hexane to give 1,7-bis(4-hydroxyplienyl)-heptan-3,5-dione (16) 
(0.4Sg, 89O/0) as colourless crystals, m.p. 104- 105°C; IR (Neat) I/ , , , , ,  3153, 
1602,1517,1447,1248,1099,826cm-'; 'HNMR (CDC13) 5 2.52 (4H, t. J =  

C24H2606, C 70.24%, H 6.34%. 

Hydrogemtion o f 3  

7.5Hz), 2.84 (4H, t, ./=7.5Hz), 5.36 ( lH,  s), 6.73 (4H, d, J=8.3Hz),  7.01 
(4H, d. J =  8.3 Hzj. 
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