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SYNTHESIS OF HELILANDIN B,  PASHANONE, AND THEIR ISOMERS 

UUHIKO ICHINO, HITOSI-H TAN-, m u 0  ITO,* 

Faulty  of Phatmary, Meijo Uniwrsity, Tenpuku-ku, Nugoyu 468, Jupun 

TOSHIHIRO TAN-, and M m o  MIZUNO 

Gqu Phunnuceutical University, 6-1 Mituhmu-higashi S-chome, Ggu 502, Jupun 

ABsmcr.-The synthesis of helilandin B [2] and pashanone 197 from readily available 
3,4,5-trimethoxyphenol Ill was achieved. The synthesis of other chalcones having the same 
oxygenation pattern as helilandin B and pashanone has also been performed. 

In a previous paper (1)) we reported the isolation and structural elucidation of two 
chalcones, helilandin B 121 and pashanone {91, from Lindera qthrocarpa Makino 
(Lauraceae). In connection with our further interest in differences between the 'H-nmr 
spectra of these chalcones 2 and 9 and their isomers 4,6,13,15,20, and 28, we have 
synthesized those eight compounds by the use of readily available tetrasubstituted ben- 
zenes 1, 3, and 5 and phloroacetophenone 1101 as starting materials. Some of these 
compounds have already been synthesized by Bhaskar and Seshadri (2), but their assign- 
ments of the 'H-nmr spectral data of those compounds were not acceptable for the iden- 
tification of natural products. We synthesized these compounds via other routes in 
order to compare the 'H-nmr spectral data of our synthetic products with those of the 
natural products in our previous work (1). We now report the facile synthesis of these 
chalcones and their 'H-nmr spectra. 
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The synthesis of helilandin B (2) and its isomers 4 and 6 was performed by the 
Friedel-Crafts reaction of the readily available corresponding tetrasubstituted ben- 
zenes, 3,4,5-trimethoxyphenol Ell, 1,2,3,5-tetramethoxybenzene 137, and 1,2,3,4- 
tetramethoxybenzene (57 (3), with cinnamoyl chloride (Scheme 1). 

The synthesis of pashanone 197 and its isomers 13,15,20, and 28 was achieved as 
follows. Isopropylation of 3,4,5-trimethoxyphenol E11 followed by Friedel-Crafts reac- 
tion with cinnamoyl chloride gave the chalcone 8 in good yield. Deisopropylation of 8 
afforded pashanone 19). Methylation of readily available phloroacetophenone (lo] gave 
the dimethyl ether 11, which was treated wit4 H,02 in alkaline solution followed by 
Friedel-Crafts reaction of 12 to give the 2',3'-dihydroxy-4',6'-dimethoxychalcone 
(131 (Scheme 2). This structure was supported by the presence of a chelated hydroxyl 
group in the 'H-nmr spectrum. 
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We could not synthesize the remaining three chalcones, 15, 20, and 28, by the 
same method because the corresponding tetrasubstituted benzenes were not available as 
starting materials. Consequently, these compounds were synthesized by aldol conden- 
sation. Elbs oxidation of 2-hydroxy-4,6-dimethoxyacetophenone 1117 followed by 
aldol condensation with benzaldehyde afforded 2 ' ,5 '-dihydroxy4' ,6'-dimethoxychal- 
cone (151. Elbs oxidation of 2-hydroxy-4,6-diisopropoxyacetophenone 116) followed 
by methylation gave 18, which was condensed with benzaldehyde and subjected to 
deisopropylation to give 2',4'-dihydroxy-3',6'-dimethoxychalcone (207. Methylation 
of 2-hydroxy-4,6-dibenzyloxyacetophenone 121) followed by debenzylation gave 
monomethyl ether 23. Isopropylation of 23 followed by Elbs oxidation gave 25, which 
was methylated to afford 26. Aldol condensation of 26 followed by deisopropylation af- 
forded 2',4'-dihydroxy-5 ',6'-dimethoxychalcone (287 (Scheme 3). 

In the 'H-nmr spectra of the three monohydroxytrimethoxychalcones 2,4, and 6, 
significant differences were observed for the chemical shifts of an aromatic proton on the 
A ring (see Experimental). 

The 3'-H in 2 (6 6.30) and 5'-H in 4 (6 6.02) were observed at extremely high field 
due to the presence of o-hydroxyl and p-hydroxyl groups, respectively. On the other 
hand, the 6'-H in 6 (6 7.05) was observed at relatively low field owing to the o-acyl 
group. 
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The signal of the P-proton in 6 (6 7 . 4 5 )  was observed at higher field than those of 2 
(6 7.83) and 4 (6 7.80), and this difference may come from the substitution patterns on 
the A ring (2',3',4',6'-oxygenated in 2 and 4, and 2',3',4',5'-oxygenated in 6) of 
those chalcones. 

Next, we carefully investigated the 'H-nmr spectra of the remaining five chalcones, 
9,13,15,20, and 28 (Table 1). Bhaskar and Seshadri (2) had demonstrated that there 
were large differences in the chemical shifts of the methoxyl groups, rather than those of 
the aromatic protons. Thus the methoxyl group in 9 was observed at high field (6 3.8 1) 
compared with those in 13 (6 3.95 and 4.00), and, further, the chemical shifts of two 
methoxyl groups were equivalent in 9, 20, and 28. However, in our 'H-nmr spectra 
(270 MHz) of the five chalcones, the methoxyl groups had very similar chemical shifts 
and their spectra were thus not useful for structure elucidation. 

We did find significant differences in the aromatic region of these compounds. 
Thus the 3'-H in 9 (6 6. lo), 5'-H in 13 (6 6.06), and 3'-H in 20 (6 6.07) were ob- 
served at high field due to the presence ofp-hydroxyl groups, as expected, whereas 3'-H 
in 15 (6 6.33) and 3'-H in 28 (6 6.36) occurred at lower field. Further, 9 was easily dis- 
tinguished from others because the signal of its OL proton (6 8.15) was observed at ex- 
tremely low field. 

EXPERIMENTAL 
GENERAL EXPERIMENTAL PROCEDURES.-Al melting points are uncorrected. cc was run on 

Merck Si gel 60 (70-230 mesh). TIC was performed on glass plates precoated with Kieselgel 60 F254 

(Merck). Mass spectra were recorded on a Hitachi M-52 spectrometer and high resolution mass spectra on a 
Hitachi M-80 spectrometer. Ir spectra were obtained on a JASCO IR-810 spectrophotometer. 'H-nmr 
spectra were recorded on a JEOL JNM-GX-270 spectrometer operating at 270 MHz with TMS as an inter- 
nal standard. Chemical shifts are quoted in ppm. 

~'-HYDROXY-~',~',~'-TRIMETHOXYCHONE f2l-A solution ofcinnamoyl chloride (300 mg) 
in dry nitrobenzene (10 ml) was added to a solution of 3,4,5-trimethoxyphenol [l] (300 mg) and AKI,  
(240 mg) in dry nitrobenzene (10 ml), and the mixture was stirred at room temperature. After 3 h, the 
reaction mixture was poured into ice-H,O, and the mixture was extracted with CHCI,. The organic layer 
was washed with H,O, dried over Na,S04, and evaporated. The residue was purified by cc on SiO, 
(CHCI,) to give yellow prisms (1 1 1  mg, 22%); mp 10&lO1° (from MeOH) [lit. (4) mp 101-1029; eims 
dz[M)+ 314, 299, 237, 210, 195, 167; hrmsdz  314.1184(calcdforClsH1805r 314.1154); ir vmax 
(CHCI,)3000, 1630, 1560crn-'; 'Hnmr(CDCI,)83.84, 3.91, 3.94(9H,sX3,3XOMe),6.30(1H, 
s ,3 ' -H) ,7 .3~7 .67 (5H,m,Ar-H) ,7 .83 (1H,d , ]=15 .8Hz ,~ -H) ,7 .96 (1H,d , ]=15 .8Hz~a-H) ,  
13.67 (IH, s, OH). This compound was identified as helilandin B [2] (l), isolated from L.  e r y t h q a ,  by 
direct comparison (mmp and co-tlc). 

1,2,3,5-TETRAMETHOXYBENZE" I3].-A solution of Me2S04 (3.9 ml) in dry Me,CO (50 mi) 
wasadded toasolutionof1(3.0g)andK,C03(~.0g)indryMe,CO(50ml), and themixturewasrefluxed 
for 3 h. After cooling, the reaction mixture was filtered off, and the filtrate was diluted with same volume of 
H,O and then extracted with EtOAc. The organic layer was washed with H 2 0 ,  dried over Na,S04, and 
evaporated to give a colorless oil (3.0 g,  93%); eims m/z [MI+ 198, 183; hrms m/z 198.0906 (calcd for 
ClOHI4O4, 198.0892); ir Y max (CHCI,) 1600, 15 10 cm-'; 'H nrnr (CDCI,) 8 3.79, 3.85 (12H, s X 2, 
4 X OMe), 6.15 (2H, s, Ar-H). 

~'-HYDR~~Y-~',~',~'-TRIMETHOXYCHALCONE [4}.-A solution ofcinnamoyl chloride ( 130 mg) 
in dry nitrobenzene (1 ml) was added to a solution of 3 (130 mg) in dry nitrobenzene (1 ml), and the mix- 
ture was stirred at room temperature. After 3 h, the reaction mixture was treated as already described for 2. 
Purification by a column of SiO, (C6H6) afforded yellow prisms (31 mg, 15%); mp 139.5-141' (from 
MeOH); eims m/z [MI+ 314, 237, 210; hrms m/z 314.1144 (calcd for C18H1805, 314.1154); ir Y max 
(CHCI,) 1635, 1620, 1570crn-';'Hnmr(CDCI3)~3.85, 3.96(9H,sX2, 3XOMe),6.02(1H,s, 5'- 
H), 7.40-7.63(5H, m,Ar-H), 7.80(1H,d,]= 15.8Hz, p-H), 7.89(1H, d,]= 15.8Hz,cr-H), 13.91 
(lH, s, OH). No other chalcone was found in this reaction mixture. 

 HY HYDROXY-^',^', 5 '-TRIMETHOXYCHALCONE [6].-A solution ofcinnamoyl chloride (300 mg) 
in dry nitrobenzene (10 ml) was added to a solution of 1,2,3,4-tetramethoxybenzene I51 (300 mg) and 
AICI, (240 mg) in dry nitrobenzene (10 ml), and the mixture was stirred at room temperature. After 3 h, 
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the reaction mixture was treated as previously described for 2. Purification by a column of Si02 (C&d af- 
forded orange prisms (205 mg, 43%); mp 64-66" (from MeOH); eims d z  [MI' 3 14,237, 195; hrms m/z 
3 14.1176 (calcd for C,,H,,O,, 3 14.1 154); ir v max (CHCI,) 1640, 1580 cm- '; 'H nmr (CDCI,) 6 3.83, 
3.88,4.00(9H,sX3,3XOMe),7.05(1H,s,6'-H),7.37-7.62(5H,m,Ar-H),7.45(1H,d,J= 15.8 
Hz, p-H), 7.85 (IH, d,J = 15.8 Hz, a-H), 13.00 ( lH ,  s, OH). 

1,2,3-TRIMETHOXY-5-IsoPROPOXYBENZENE [n.-A solution of 2-bromopropane (0.8 g) in dry 
DMF(10ml)wasadded toasolutionofl(1.0g)andK2CO3(1.8g)indryDMF(10ml)during 15min, 
and the mixture was stirred for 30 min at m m  temperature and then refluxed for 3.5 h. After cooling, the 
reaction mixture was filtered off, and the filtrate was diluted with ice-H20 followed by extraction with 
CHCI,. The organic layer was washed with 5% NaOH and H 2 0 ,  dried over Na2S04, and evaporated to 
give a colorless oil (1.0 g, 81%); eims m/z [MI+ 226, 184, 169; hrms m/z 226.12 17 (calcd for CI2Hl804, 
226.1205); ir v max (CHCI,) 1600, 1510 cm-'; 'H nm; (CDCI,) 6 1.27 (6H, d,]= 6.0 Hz, 2 X Me), 
3.76, 3.77 (9H, s X 2, 3 X OMe), 4.38-4.46 ( lH ,  m, Me,CH-), 6.09 (2H, s, Ar-H). 

2'-HYD~oxY-6'-IsoP~oPoxY-3 ',4'-DIMETHOXYCHALCONE [8].-A solution of cinnamoyl 
chloride (84 mg) in dry nitrobenzene (1 ml) was added to a solution of 7 ( 100 mg) and AICI, (67 mg) in dry 
nitrobenzene (1 ml), and the mixture was stirred at room temperature. After 3 h, the reaction mixture was 
treated as previously described for 2. Separation by a column of SiO, (C6Hd afforded yellow prisms (9 mg, 
6%) and yellow prisms (42 mg, 28%). The former was identical with 2 and the latter was determined to be 
the desired product, compound 8 :  mp 91-92.5"(from MeOH); eims m/z [MI+ 342, 300, 285, 196, 181; 
hrms m/z 342.1441 (calcd for C2,,H2,05, 342.1466); ir v rnax (CHCI,) 1635, 1620, 1570 cm-'; 'H n m r  
(CDC1,)6 1 . 4 4 ( 6 H , d , J = 6 . 0 H z ,  2XMe),3.85, 3.93(6H,sX2,2XOMe),4.61-4.68(1H,m, 
Me2CH-),6.02(1H,s, 3'-H), 7.36-7.62(5H,m,Ar-H),7.76(1H,d,J=15.8Hz, P-H),7.99(1H,d, 
J =  15.8Hz, a-H), 13.78(1H,s,OH). 

~',~'-DIHYDROXY-~',~'-DIMETHOXYCHALCONE @].-A 1.0-M solution (0.5 ml) of BCI,/ 
CH,CI, was added to a solution of 8 (10 mg) in dry CH2C12 at -70". and the mixture was gradually 
warmed to room temperature and then stirred for 15 min. The reaction mixture was added to ice-H20 and 
then extracted with EtOAc. The organic layer was washed several times with H,O and dried over Na2S04. 
After removal of the solvent, the residue was purified by preparative tlc [ C ~ H ~ - E ~ O A C  (IO: l)] to yield red 
prisms (4.7 mg, 54%); mp 147-148.5"(frorn CHCI,) [lit. (5) mp 147-1490]; eims d z  [MI+ 300, 285, 
223, 196, 181; hrms m/z 300.1027 (calcd for C,,H160,, 300.0997); ir v max (CHCI,) 3475, 3025, 
1640, 1570, 15 10 cm-'; 'H nmr (CDCI,) see Table 1. This compound was identified as pashanone [9] 
(l) ,  isolated from L. erythroccrtpu, by direct comparison (mmp and co-tlc). 

2-HYDROXY-4,6-DIMETHOXYACETOPHENONE 1111 .-The mixture Of phloroacetophenone [lo] 
(lO.Og), K,C03(39.4g), andMeI(20.3g)indryMe2CO(250ml)wasreflwedfor3 h. Thereactionmix- 
ture was filtered, and the filtrate was concentrated. The resulting residue was diluted with H,O and then 
extracted with EtOAc. The organic layer was dried over Na,S04 and evaporated, and the residual solid was 
recrystallized from MeOH to afford colorless prisms (9.7 g, 83%); mp 78.5-79.5'; eims d z  [MIf 196, 
181; hrms d z  196.0732 (calcd for C,,,HI2O4, 196.0735); ir vmax(CHC1,) 3025, 1620, 1595 cm-'; 'H 
nmr (CDC1,)G 2.54 (3H, s, Ac), 3.75, 3.79(6H, s X 2 , 2  X OMe), 5.85, 5.99(2H, d X 2,]=2.4 Hz, 3- 
and 5-H), 13.96 ( lH ,  s, OH). 

2',3'-DIHYDRoxY-4',6'-DIMETHoxYcHALcoNE [13].-A mixture of 11 (0.1 g), 6% NaOH 
(0.3 ml), and 3% H,O, (0.4 ml) in pyridine (0.3 ml) was stirred overnight at room temperature. The reac- 
tion mixture was acidified with diluted HCI and extracted with EtOAc. The organic layer was washed with 
H,O, dried over Na,S04, and evaporated. The resulting material (76 mg) was dissolved in dry nitroben- 
zene (2 ml) and AICI, (0.77 g), and cinnamoyl chloride (1.1 g) was added to the solution and stirred vigor- 
ously at room temperature. After 3 h, the reaction mixture was treated as previously described for 2. Purifi- 
cation by preparative tlc [CHCI3-Me,CO (IO: l)] provided orange prisms (7 mg, 5%); mp 137-139"(from 
MeOH) [lit. (2) mp 138-1400]; eims m/z [MI1+ 300, 223; hrms d z  300.0485 (calcd for C,,HI6O5. 
300.0997); ir Y max (CHCI,) 3550, 1640, 1570 cm-'; 'H nmr see Table 1 .  

2,5-DIHYDROXu-4,6-DIMETHOXYACETOPHENONE [14].-A solution of K$,O, (3.8 g) in H,O 
(80 ml) was added dropwise to a stirring solution of 11 (2.5 g) in 10% NaOH (80 ml) for 2 hat room tem- 
perature. The mixture was left overnight in a refrigerator and then adjusted to pH 4 with HCI. The un- 
reacted starting material was removed by extraction with EtOAc, and the aqueous solution was further 
acidified to pH 2 and then refluxed for 2 h after addition of Na,S03 (1.8 g). The cooled solution was ex- 
tracted with EtOAc, and the organic layer was evaporated. The residue was purified by preparative tlc 
fCHCI3-Me,CO (10: I)] and recrystallized from MeOH to give yellow prisms (196 mg, 7%); mp 161- 
162"; eims d z  [MI+ 212, 197; hrms d z  212.0703 (calcd for Cl&IH,,0,, 212.0685); ir v rnax (CHCI,) 



9 12 Journal of Natural Products Wol. 5 1, No. 5 

3550, 1635, 1610, 1495 cm-'; 'H nmr (CDCI,) 6 2.68 (3H, s, Ac), 3.92, 3.96 (6H, s X 2 , 2  X OMe), 

~',~'-DIHYDROXY-~',~'-DMETH~XYCHALCONE [lS].-A solution of benzaldehyde (100 mg) in 
EtOH (2 ml) w19 added dropwise to a solution of 14 (100 mg) and 60% KOH (2 g) in EtOH (1 ml), and 
the mixture was stirred for 2 days at room temperam. A€ter concentration of the reaction mixture, the 
residue was diluted with H 2 0  and extracted with EtOAc. The organic layer was washed with H,O, dried 
over Na2SO4, and evaporated. The residue was purified by preparative tlc [CHCI,-Me,CO (20: l)] to afford 
orangeneedles(7mg, 5%);mp 156-158'(fromMeOH)[lit. (6)mp 1 5 6 - 1 5 8 7 ; e i m s d z [ ~ +  300,223; 
hrms d z  300.0971 (calcd for C,,H,60,, 300.0997); ir u max (CHCI,) 3550, 1635, 1590, 1575 cm-'; 
'H n m r  see Table 1. 

2-HYDROXY-4,6-DIISOPROPOXYACETOPHENONE [16].-A solution of 2-bromopropane ( 16.1 g) 
indryDMF(50ml)wasadded toasolutionoflO(10.0g)and K,CO, (9.0g)indryDMF(200ml)during 
15 min, and the mixture was stirred for 30 min at room temperature and then refluxed for 4 h. After cool- 
ing, the reaction mixture was filtered off, and the filtrate was diluted with ice-H20 and extracted with 
CHCI,. The organic layer was washed with 5% NaOH and H 2 0 ,  dried over Na2S04, and evaporated to 
give a dark red oil (10.0 g, 67%); eims d z  [MI+ 252, 210, 168, 153; hrms d z  252.1353 (calcd for 
C14H2.04, 252.l360);irumax(CHCl3) 1620, 1585, 1435 cm-'; 'Hnmr(CDC13)6 1.30, 1.36(12H, 
d X 2,]= 6.1 Hz, 4 X Me), 2.57 (3H, s, Ac), 4.48-4.62 (2H, m, 2 X Me,CH-), 5.83, 5.95 (2H, d X 2, 

2,S-DIHYDROXY-4,6-DrrSOPROPOXYACETOPHENONE [lq.-A solution of K#,O, (2.4 g) in 
H 2 0  ( 100 ml) was added dropwise to a stirring solution of 16 (2 .O g) in 10% NaOH (40 ml) for 3 h at room 
temperature. The mixture was left overnight in a refrigerator and then treated as already described for 14. 
Purification by preparative tlc [CHCI,-Me,CO (10: l)] to give an oil (248 mg, 12%); eims d z  [MI+ 268, 
226, 184, 153; hrms d z  268.1322 (calcd for C14H2005, 268.1309); i t  v max (CHCI,) 3550, 1635, 
1610, 1490cm-';'Hnmr(CDC13)81.32, 1.40(12H,dX2,J=6.1Hz,4XMe),2.69(3H,s,Ac), 
4.604.69 ( lH ,  m, Me2CH-), 4.85-4.94 ( lH ,  m, Me2CH-), 5.20 ( lH ,  s, 5-OH), 6.2 1 ( lH ,  s, 3-H), 
13.06 ( lH ,  s, 2-OH). 

2,4-DIISOPROPOXY-3,6-DMETHOXYACETOPHENONE [l8].-A mixture of 17 (2 14 mg), 
M e w 4  (252 mg), and K2C03 (441 mg) in Me2C0 (10 ml) was refluxed overnight. The reaction mixture 
was filtered, diluted with H,O, and extracted with EtOAc. The organic layer was washed with H,O, dried 
over Na,S04, and evaporated to give a viscous oil (218 mg, 92%); eims d z  M+ 296, 254, 212, 197; 
hrms d z  296.1615 (calcd for C16H2405, 296.1622); ir u max (CHCI,) 1700, 1600, 1490 cm-'; 'H n m r  
(CDCI3)61.23,1.38(12H,dX2,]=6.1Hz,4XMe),2.48(3H,s,Ac),3.76,3.78(6H,sX2, 
2 X OMe), 4 .524.62 (2H, m, 2 X Me2CH-), 6.25 ( lH ,  s, 5-H). 

~',~'-DIISOPROP~XY-~',~'-DIMETHOXYCHALCONE [19].-A solution of benzaldehyde (2 18 mg) 
in EtOH (3 ml) was added dropwise to a solution of 18 (2 18 mg) and 60% KOH (4 g) in EtOH (3 ml), and 
the mixture was stirred overnight at room temperature. After concentration of the reaction mixture, the 
residue was diluted with H,O and extracted with EtOAc. The organic layer was washed with H 2 0 ,  dried 
over N a w 4 ,  and evaporated. The residual oil was purified by preparative tlc [CHCI3-Me2CO (IO: l)] to 
afford orange oil (90 mg, 32%); eims d z  [MI+ 384, 342, 300; hrms d z  384.1929 (calcd for C23H2,05, 
384.1934); ir v max (CHCI,) 1640, 1600, 1490 cm-'; 'H nmr (CDCI,) 6 1.19, 1.40 (12H, d X 2, 
]=6.1H~,4XMe),3.74,3.82(6H,sX2,2XOMe),4.51-4.65(2H,m,2XMe~CH-),6.30(1H,s, 
5'-H),7.00(1H,d,J=15.8Hz, ~-H),7.36-7.56(5H,m,Ar-H),7.41(1H,d,J=15.8Hz,a-H). 

~',~'-DIHYDROXY-~',~'-DIMETHOXYCI-IALCONE [2O].-A 1.0-M solution (1.5 ml) of BC1,- 
CH,CI, was added to a solution of 19 (7.8 mg) in dry CH2C12 (0.5 ml) at -70°, and the mixture was 
gradually warmed to room temperature and stirred for 5 min. The reaction mixrure was poured into ice- 
H,O and extracted with EtOAc. The EtOAc layer was washed several times with H 2 0  and dried over 
N a w 4 .  After removal of the solvent, the residue was purified by preparative tlc [CHCI3-Me2CO (20: l)] 
to yield orange prisms (2.0 mg, 33%); mp 169-171' (from CHCI,), [lit. (2) mp 1 7 s 1 7 2 7 ;  eims d z  
[MI+ 300, 223; hrms d z  300.0971 (calcd for C17H1605, 300.0996); ir u max (CHCI,) 3500, 1630, 
1600 cm-'; 'H nmr see Table 1. 

2-HYDROXY-q,6-DLBENZYLOXYACETOPtIENONE [21].-A solution ofbemy1 chloride (18.1 g) in 
dryDMF(50ml)wasaddedtoastirringsolutionof10(11.1g)andK2C03(41.lg)indryDMF(50ml), 
and the mi- was heated at 100' for 2 h with stirring. The reaction mixture was filtered off, and the 
filtrate was evaporated. The residue was dissolved in CHCI,, and the CHCI, solution was washed with 5% 
NaOH and then H20 .  After removal of the solvent, the solid was recrystallized from EtOAc to give color- 
less prisms (12.5 g, 54%); mp 119-120.5'; eims d z  [MI+ 348, 306,258; hrmsdz 348.1335 (calcd for 

5.11 ( lH ,  S, 5-OH), 6.26 ( lH ,  S, 3-H), 13.18 ( lH ,  S, 2-OH). 

J = 2.0 Hz, 3- and 5-H), 13.97 ( lH ,  S, OH). 
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C22H2004, 348.1360); ir Y max (CHCI,) 1620, 1600, 1435 cm-'; 'H nmr (CDCI,) 6 2.55 (3H, s, Ac), 
5.06 (4H, s, 2 X -CH,Ph), 6.09,6.16 (2H, d X 2,]= 2.4 Hz, 3- and 5-H), 7.33-7.44 (lOH, m, Ar-H), 
14.02 ( lH ,  s, OH). 

~ , ~ - D I B E N ~ ~ ~ X Y - ~ - M E T H O ~ A C E T O P H E N O N E  [22].-A mixture of 21 (1.1 g), Me,S04 (0.8 
g), and K,C03 (1.4 g) in dry Me,CO (20 ml) was refluxed for 3.5 h. After cooling, the reaction mixture 
was filtered off, and the filtrate was diluted with same volume of H 2 0  and then extracted with EtOAc. The 
organic layer was washed with H,O, dried over N a m 4 ,  and evaporated to give a colorless oil (1.0 g, 
87%); eims m/z [MI' 362, 272, 257; hrms m/z 362.1534 (calcd for C,,H2,04, 362.1518); ir u max 
(CHCI,) 1600, 1455, 1400 cm-'; 'H nmr (CDCI,) 6 2.45 (3H, s, Ac), 3.92 (3H, s, OMe), 5.03 (4H, s, 
2 X -CH,Ph), 6.2 1, 6.24 (2H, d X 2,] = 2.0 Hz, 3- and 5-H), 7.28-7.40 (lOH, m, Ar-H). 

2,4-DIHYDROXY-6-METHOXYACETOPHENONE [23].-A mixture of 22  (1.0 g) and 10% Pd/c 
(0.5 g) in EtOAc (10 ml) was stirred under an H, atmosphere until uptake had ceased. After filtration, the 
reaction mixture was evaporated to give a solid, which was recrystallized from MeOH to afford colorless 
prisms (320 mg, 64%); mp 201-202"; eims m/z [MI+ 182, 167, 124; hrms m/z 182.0555 (calcd for 
CgH1004, 182.0578); irumax(CHC1,) 1640, 1580cm-'; 'H nmr(Me2CO-d6)6 2.55 (3H, s, Ac), 3.90 
(3H,s,OMe), 5.95,6.03(2H,dX2,]=2.OHz, 3-and5-H),7.35(1H,brs,4-OH), 13.92(1H,s,2- 
OH). 

2-HYDROXY-4-ISOPROpoXY-6-METHOXYACETOPHENONE (241 .-A mixture of 2 3  (0.72 g), 
K,C03 (1.09 g), and 2-bromopropane (0.58 g) in dry DMF (40 ml) was heated at 100-1 10" for 2 h. After 
cooling, the reaction mixture was filtered off, and the filtrate was diluted with ice-H,O and extracted with 
CHCI,. The organic layer was washed with H,O, dried over Na2S04, and evaporated. The residue was re- 
crystallized from MeOH to give colorless prisms (0.77 g, 87%); mp 71-72'; eims m/z {MI+ 224, 182, 
167; hrms m/z 224.1069 (calcd for C12H184, 224.1048); ir u max (CHCI,) 1620, 1600 cm-'; 'H nmr 
(CDCI,)6 1.35(6H,d,]=6.1H~,2~Me),2.60(3H,s,Ac),3.84(3H,s,OMe),4.53-4.62(1H,m, 
Me,CH-), 5.89, 6.03 (2H, d X 2,] = 2.4 Hz, 3- and 5-H), 14.03 ( lH ,  s, OH). 

(1.12 g) in H,O (30 ml) was added dropwise to a mixture of 2 4  (0.77 g), pyridine (5 ml), and 10% NaOH 
(40 ml) with stirring for 3 hat  room temperature. The mixture was left overnight in a refrigerator and then 
treated as already described for 14. Purification by preparative tlc [CHCI3-Me2CO (10: 1)I to give an oil 
(162 mg, 20%); eims m/z [MI+ 240, 198, 183; hrms m/z 240.1020 (calcd for Cl2Hl6O5, 240.0998); ir u 
max(CHC1,)3550, 1635, 1610, 1490cm-'; 'Hnmr(CDCl3)6 1.41(6H,d,J=6.1Hz, 2XMe), 2.67 
(3H, s, Ac), 3.97 (3H, s, OMe), 4 . 6 M . 6 9  ( IH ,  m, Me,CH-), 6.24 ( lH ,  s, 3-H), 7.26 ( l H ,  s, 5-OH), 

2, ~-DIHYDROXY-4-ISOPRO~XY-6-METHOXYACETOPHENONE 1251 .-A solution Of K&O, 

13.18 ( lH ,  S,  2-OH). 

2-HYDROXY~-ISOPROpoXY-5,6-DIMETHOXYACETOPHENONE [26].-A mixture Of 2 5  (162 
mg), K2C0, (186 mg), and Me,S04 (102 mg) in dry Me,CO (4 ml) was refluxed for 2 h. After cobling, the 
reaction mixture was filtered off, and the filtrate was diluted with same volume of H,O and then extracted 
with EtOAc. The organic layer was washed with H,O, dried over Na,S04, and evaporated to give a color- 
less oil (140 ing, 82%); eims m/z (MI+ 254, 197; hrms m/z 254.1179 (calcd for Cl3HI,O5, 254.1154); ir 
umax(CHC1,) 1620, 1600, 1485cm-';'Hnmr(CDCI3)6 1.41(6H,d,J=6.1Hz,2 XMe), 2.65(3H, 
s, Ac), 3.76, 3.99 (6H, s X 2, 2 X OMe), 4 .564 .65  ( l H ,  m, Me@-), 6.2 1 ( IH,  s, 3-H), 13.43 ( lH ,  s, 
OH). 

~'HYDR~XY-~'-ISOPROPXY-~',~'-DIMETHOXYCHALCONE {2T.-A solution of benzaldehyde 
(140 mg) in EtOH ( 1.5 ml) was added dropwise to a solution of26 (140 mg) and 60% KOH (2 g) in EtOH 
(1.5 ml) and the mixture was stirred overnight at room temperature. After concentration of the reaction 
mixture, the residue was diluted with H,O and extracted with EtOAc. The organic layer was washed with 
H,O, dried over Na,S04, and evaporated. The residual oil was purified by preparative tlc [CHCI,-Me,CO 
(10: l)] to afford an orange oil (164 mg, 87%); eims mlz [MI+ 342, 299; hrms m h  342.1439 (calcd for 
C2,H2,0,, 342.1446); ir u max (CHCI,) 1630, 1585, 1480 cm-'; 'H nmr (CDCI,) 6 1.43 (6H, d, 

]=6.4Hz, 2XMe). 3.82, 3 . 9 4 ( 6 H , s x 2 , 2 x O M e ) , 4 . 5 9 ~ . 6 8 ( 1 H , m , M e , C H - ) , 6 . 2 7 ( 1 H , s , 3 ' -  
H), 7.39-7.66(5H,m,Ar-H), 7.82(1H,d,]= 15.8Hz, f3-H), 7.96(1H,d,]= 15.8Hz,a-H), 13.66 
(IH,  s, OH). 

~',~'-DIHYDR~~Y-~',~'-D~METHOXYCHALCONE (28].-A 1.0-M solution (1.5 mi) of BCl,/ 
CH,CI, was added to a solution of 27 (20 mg) in dry CH,CI, (0.5 ml) at -70°, and the mixture was gradu- 
ally warmed to room temperature and stirred for 15 min. The reaction mixture was poured into ice-H,O 
and extracted with EtOAc. The organic layer was washed several times with H 2 0  and dried over Na,S04. 
After removal of the solvent, the residue was purified by preparative tlc [CHCl,-Me,CO (20: l)] to give 
orange prisms (3 mg, 17%); mp 180-182" (from CHCI,) [lit. (2) mp 182-1843; eims m/z [MI+ 300, 
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223, 195; hrms d z  300.0968 (calcd for C1,H1605, 300.0997); ir Y rnax (CHCl,) 3500, 1630, 1560, 
1480 cm-'; 'H nmr see Table 1. 
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Amdcan sodety of Pharmacognosy 
Research Achievement Award 

The American Society of Pharmacognosy Research Achievement Award will now 
be made annually given candidates of sufficient merit. Candidates must be members of 
the American Society of Pharmacognosy and must have made distinguished contri- 
butions to natural product research. The award consists of a special honorarium of 
$2,500 and travel expenses to present the award lecture at an Annual Meeting of the So- 
ciety. 

Nominations of candidates for this award are now being received. A nomination 
may be made by any member of the Society and must include a curriculum vitae of the 
nominee, a list of publications, and a statement emphasizing the nominee's accom- 
plishments and their significance. Attachment of representative reprints may be help- 
ful. 

Nominations and inquiries should be received no later than December 1, 1988, and 
be directed to: 

David G.I. Kingston 
Research Achievement Award Committee 

Virginia Polytechnic Institute & State University 
Blacksburg, VA 24061-02 12 

(703) 961-6570 


