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Ab~bac&5,7-Dihydroxycl1roman4one condcoaa with anisaldchydc in acetic anhydride to yield eucomin 
dioccaptc (5). Epoxidatioo of dibenzylcucomin followed by hydrogenation gave ( f )-cucomol(2). 

THE variety of naturally occur@ oxygen heterocyclics has recently been further 
enriched by the isolation of eucomin (1) and (-)-eucomol(2) from the bulbs of 
Eucamis bicolor BAK. (Ldiaceac) by Biihler and Tamm.’ 

These closedy related compounds are benxylidene- and benxykhromanones and 
represent a new class of natural products.* 

The structure of eucomin and (- )-eucomol, except for the absolute configuration 
of the latter, has been elucidated and eucomin dimethylether was synthesized.’ In 
this paper we report the synthesis of eucomin (1) and racemic eucomol(2). 

Although benxylidenechroman4ones are usually conveniently prepared by 
alhalL or acid-catalysed*~ s condensation of chroman4ones with aromatic alde- 
hyde8, these methods failed with 5,7dihydroxychroman4one. This is paralleled by 
the behaviour of phloracetophenone, which can not be converted directly to chal- 
conea With chakones this difikulty was circumvented by 6rst glycosidation of 
phloracetophenone followed by alkaline condensation to the chakone, and fmally 
cleavage of the sugar moiety. ‘I S,dDihydroxychroman_7-~~~~& (3) 
however failed to react with anisaldehyde or phydroxybenxaldehyde in sodium 
methoxide. 

We have shown earlier,” that 2,3dihydrobenxofurar&ones can be readily con- 
densed with aromatic aldehydes to aurones by boiling acetic anhydride. This method 
l Tbc term %om&aollavonca” introduced by B&k and Tamm’ has to be contatcd as 1 and 2 arc 

not &rival from iro&vonca by the Won of a C,-unit d in contraat to iso&vona contain dihydro- 
mrinea 
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proved to be uselul with chroman-4+nes as well and prolonged boiling of 5,7- 
dihydroxychroman40ne9 (4) with anisaldehyde gave 5,7diacetoxy-3+methoxy- 
benxylidene~hroman4one, i.e. eucomin diacetate (!I) in fair yield. 

3: R = -glucosyl 
4: R=H 

5: R=R’=Ac 
6: R=Ac, R’=H 
7: R = R’ = CH,Ph 

Saponification of 5 gave 5,7dihydroxy-3-(4-methoxybenxylidene)&roman4one 
(l), identical with natural eucomin. * Careful acetylation of 1 gave the monoacetate 
(6) described by IMhler and Tamm.? 

Renxylation of eucomin (1) in dimethylformamide gave dibenxyl eucomin 0, in 
acetone C-benxylation became predo minant and the main product was 6-(or &) 
benxyl-5,7dibenxyloxy-3-(4-methoxybenxylidene)-chroman4one. Treatment of 7 
with alkaline hydrogen peroxide41 ’ gave the epoxide 8, which was smoothly converted 
by hydrogenation” to (f)3-(4-methoxybenxyl)-3,5,7-trihydroxychroman4one (2), 
racemic eucomol. The synthetic product has the same m.p. as (- )eucomol, and the 
IR spectra in chloroform are superimposable, but differ significantly in KRr. 

PhCH,O 0 o 

PhCHzOmOMe 

8 

OR 

OMe 

CH,CH,CN 

9:R=H 
10: R = CH,CH,CN 

The epoxide ring in 8 is easily opened by methanol and gives rise to 5,7dibenxyloxy- 
(a,4dimethoxybenxyl)-fhydroxychroman&ne. 

5,7-DihydroxychromarA-one (4)9 was prepared from 5,7dihydroxychromone’ ’ 
by a new method involving hydrogenation in dimethylfo rmamide in the presence of 
palladium-on-charcoal. 

Fitton and Ramage reported the preparation of 7-methoxychroman4one from 
resorcinol monomethylether via cyanoethylation, hydrolysis of the cyanoether to the 
acid and ring closure. I2 An adaptation of this procedure to 3,5dimethoxyphenol in 

l We wil to express our gratitude to Pmf. Ch. Tamm (Basel) for samples of natural eucomin and 
( - )eucomoL 
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order to obtain 5,7dimethoxychroman4one was unsu~ as C-cyanoethylation 
was preferred to Oqanoethylation resulting in the formation of 9 and 10. The 
structure of 10 was supported by its NMR spectrum and 9, an unstable oil, was 
hydrolysed to the acid, so that it could be fully characterized. 

EXPERIMENTAL 

M.p, were d&mGncd on a Kotkr hot-stage, NMR spectra were de&mined in CDCl, solns, with TMS 
as intanal reference on a Varian A-6OA s@romctcr; infrared spectra were taken on a Perk&Elmer 221 
instrument. 

5,7-&hy&o~yc~~ (4j 5,7-Dihydroxychromonc” (40 g) in prchydrogcnatcd dimethylforma- 
mide (60 ml) was hydrogenated in tbc presence of PdG (loO/- 3 g) until the uptake done cquiv of H,. The 
usual work-up and nxrystaUization from 70% aqueous McOH afforded the chromanone (3.10 g, 77%), 
m.p. 2W232 (lit” 230”). 

5.7-Maccloxy-3~4-I~ylldcnc)2lro~~; eucomfn diacctatc 6). Cbromanone 4 (2Q g) and 
anisaldehydc (165 ml) was rcfluxai in Ac,O (30 ml) for 80 hr. Excess reagent was removed by steam 
distillation and the residue crystal&d from MeOH (#)o ml); orange needles (lag, 24%), mp. 152-154’; 
v, (KBr) 1780 (ester CO), 1670 (CO) ; NMR : S, ppm, 2.28 and 240 (s, AC), 3.83 (s, OMc), 5.32 (d, I = 2 Hz, 
C&i), 694 (d, I = 85 Hz, C,,-H, r&-H), 7.23 (cl, J = 8.5 HZ C.-H, C,,-H) and 7.77 (s, broad, =CH-j 
(FounU: C, 66-4; H, 49. CzIHIIO, requires: C, 66-O; H, 4.7%). 

5.7-DihydroxrY~mzyl~~~~~~. synthetic eucowdn (1). 8aponiBcation of 5 
(06Og) with cthanolic alkali atTordcd after crystallization from McOH eucomin as yellow needlea (@45 g), 
m.p. 2tW201’ (lit’ W-196”). Natural and synthetic spccimcns of 1 gave superimposable IR spectra (KBr); 
lack of material prevented mixed m.p. determination. (Found: C, 68.3; H, 4.7. C,,H,~O, requires: C, 
68.4: H, 4.7 “/.). 

7-Aaetoxy-5-hydroxy3~4-methoxybenzykdene)-chroman4one (6). Eucomin (@2 g) was boikd with Ac,O 
(5 ml) for 35 min. The usual work-up yielded 6 as pak yellow needles of mp. 147-147.5” (lit’ 146147”). 
Ferric reaction in MeOH brown. 

5,7-gibenty/oxy-3~emt~xybenrylidene)-c Q. Eucomin (1: 20 g) bcnzylchloride (20 ml) 
and adhyd K&Os (6 g) was stirred in dimethylformanu ‘dc (30 ml) at loo” for 5 hr. After steam distillation 
and recrystallization from acetone the pure dibcnzyl ether was obtained as pale yellow prisms (1.5 g), 
m.p. 152-154”, v, (KBr) - 1665 (CO) cm- ’ ; NMR: 6, ppm, 3.87 (s, OMe), 5-07 and 5.21 (s, WCH,), 
5.28 (d, J = 2 Hz, ZCH& 6.19 (d, J = 2 Hz, C,-H), 6.29 (d, I = 2 Hz, Cs-H), 696 (d, J = 8.5 Hi., Cl,-H, 
C,,-H), 7.40 (s, CIH,CH,) and 7.85 (s, broad, -CH=j (Found: C, 77.9; H, 5.36. CIIH,,O, requires: 
C. 778 ; H, 4.7 %j 

qor 8-~BmzyC5,7_dibmtyl~~~t~x~~y~~~~o~o~. Euwmin (06 g), bcnzyl- 
chloride (19 ml) and anhyd K&O, (3 g) was rcfluxcd with stirring in acetone (25 ml) until the starting 
material disappeared (60 hrj After steam distillation and recrystallization from acetone pale yellow ncedks 
of m.p. 185-186”, v, (KBr) 1670 (CO) cm-‘, NMR : 6, ppm, 3.86 (s, OCH,), 402 (s, C-CH,Ph), 504 and 
598 (s, OCH,Ph), 543 (d, J = 2 Hz, 2-CH5b 638 (s, C,-H or C,,-H), 699 (d, I = g-5 Hz, C&H), 7-12-7.65 
(m, 17 H, C1-H, C&I, CIHSCH,) and 792 (s, broad, -CH=j (Found: C, 802; H, 5.5. C,BH,IOI 
requires : C. 80-2 : H. 5.7 %). 

5.7-D~enryloxg-3~4-~~x.v~zyl~~~3.a~x~~hr~~~ (81 To a sotn of 7 (145 g) in MeOH- 
a-tone (1:4, 150 ml) HIOs (30”/ 4.1 ml) and 2 N NaOH hydroxide (615 ml) was added. AtIer stirring 
for 24 hr, the soln was filtered, evaporated and the residue crystallized from acetone-McOH to give 8 as 
colourkss four-cornered plates, m.p. 162-163”; NMR: S, ppm, 3.79 (s, OMc), 6,4*39, S. 408 (AB system, 
I = 12.5 & 2-CH,H3,458 (s, -CH-O), Se5 and 5.15 (9 OCHIPh), 6-12 (d, I = 2 b C,-H), 629 
(4 J = 2 H& Ca-HX 6.96 (d, J = 8.5 H& C,,-H, C&i) 7.25 (4 partly overlapped, C,.-H, CI,-H) 7-30-7.70 
(m, 15 H, C6H,CH,). (Found: C, 75.2; H, 53. C,,H,,O, requires: C. 75.3; H, 5.31 %j 

5,7-Dibensyloxv_r(s~i~xy~y~~h~rox~~~ ne. Epoxide 8 (100 mg) wu) boiled in 
McOH (3 ml) with a trace ofptoluencsulfonic acid for 45 min. On cooling the product (61 mg) separated. 
Colourlas prisms (from MeOH-acetone), m.p. 15S156”; &, 3450 (OH) and 1685 (CO) cm-*; NMR: 
d, ppm, 3.30 (s, a-OMe), 372 (s, 4-OMe). 6, 405, &, 4.87 (AB-system, I = 11 HZ 2-CH,H,), 448 (s, 
CH-OMe), 506 and 512 (s, OCH,PhX 620 (s, C6-H, CI-HA 677 (d, J = 9 a C,.-H, t&-H), 707 (d, 
I - 9 & C,,-H. C&-H), 7.33 and 739 (s, CIH,CH,j (Found: C, 72.8; H, 6-O. C,,H,oO, rcquircg: C, 
73-O; H$5*7 %). 



2790 L. Fluw, A. NaadM.N_t 

( f )3i~Metho*ybensyl)_3.5.7-Rihyd~x~c~o~4w~, synthetic ( f w (4 Epoxide 8 (220 mg) 
in EtOAc (20 ml) wan hydrogenated with palladium oxide hydrate on barium sulfate catalm” The 
calculated amount of Hz WM absorbed in 2 mia The usual work-up and repeated recrystallization from 
benzene gave eucomol(80 mg) as colourless platea of m.p. 132-134.5’. (lit’ for (-)-cucomol 1345-13Fb 
m.mp. with (- )eucomol 127-130”. v, (CHCl,), 3350, 3270, 2900, 1620, 1595, 1515, 148Q 1460, 1390, 
1300,1270,1160,1120,1075.1030,980,950~ 930 and 820 cm-‘; v, (KBr), 3354 322Q2XQl64Q 1610, 
1520, 1485, 1465, 1390, 1280, 1240, 1210, 1160, 1125, 1090, 1075, 1030,980,9sa, 905.870,835, 800 and 
730 cm-‘; (lit’ for (-)eucomol v, (KBr) 3450, 3380-3305, 1635, 1614 1585. 15lQ 1446, 1245 and 
835 cm- ‘). 

r[q2-Cyonocthy~3,5_dimcthoxy~o~~ 10 and 3+hydroxy-2,6&nerhoxypheny&pvw 
pionitik 9.3,~Dimcthoxyphcnol’* (Zl a) wan rcfluxul in acrylonitrihz (60 ml) with NaOMc (1.5 8) for 7 
hr. The mixture wan acidified with AcOy diEtilled with #team to rcmovc the exceaa of acrylonitrile and the 
product extracted with ether. The etherad soln soon deposited some crystalline material (3.8 g), that MI 
recry~talli& from acetone to give 10 as colourlau needles, m.p. 191-192, v_ 2904 2700 (OCH,), and 
22.80 (CN) cm- 1 ; NMR : 6, ppm, 2.1 l, 2-17.2.23 (group of 3 sharp lines SH, CH,), 3.81 (6, OMe) and 5.73 
(a, C1-H, C&i). (Found: C 64.5; H, 62; N. 104. CL4HIINI03 requirea: C, 646; H, 62; N, lOS%j 
Evaporation of the cthcratl &I, and ation of the rraiduc gave nitrile 9 aa a colourlcso oil (15-2 g, 
570/,), b.p.,., 180-186”. (Found: N. 6.7. C,,H,,NO1 requires: N, 68%) 

344~Hydroxy-2.6-dimethoxyphenyl) propionic acid Nitrik 9 (10 g) wa# rcfluxed with a mixture of AcOH 
(8 ml) and cone HCI (6 ml) for 8 hr. After steam distillation the acid was acparated and q from 
water. Colourle~ nccdl~ mp. 194-1950 ; v, 3300 (OH), 1710 (COOH) and 1435 (COOH) cm-‘; NMR: 
6, ppm, (DMSO-d& 2-1-3.1 (m, 4H, CH,CHI), 3.78 (II, OCH,); 617 (a, C,-H, C,-H), 939 (8, broad, Ar-OH) 
and 12.18 (a, broad, COOH). (Found: C, 58.3; H, m. C,,H,,O, requires: C, 58.3; H, 623%). 

5.7~Dihydroxychr~ F~D-glucosfde tetm-acetute. To a soln of 4 (@6 g) in acetone (8 ml), 
KOHaq (loo/, 2.2 ml) and ~3,4,Ct~ra-O-acetyl~-~~~opyranosyl bromide (l-65 g) was added at (r. 
The mixture wan allowed to stand overnight, evaporated, the oily residue washed with water and repeatedly 
rcc@a&& from EtOH. Colourlc~ long prisms (@47 g, 36 %h m.p. 166-1670. (Found : C, 53.8 ; H, 5.1. 
Cz3Hz60L3 requires: C, 54.1; H, 5.1%). 

5.7-DihydroxychrW ‘I-BD-glucoside (3). Saponi6a~tion of glucosyl acetate (a20 a) with NaOMe 
gave after the usual work-up and recrystalli&on from water the free glucosidc aa colourlar ncedka of 
mp. 232~234O. (Found: C, 52.5; H, 5.2 CI,H,,OI requires: C, 52.7; H, 5.3%). 
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REFERENCES 

1Foraprelimiaary~untofthiswork,saL.Farka.s,A.Got~andM.N6gr&di,Tetrahedrun 
Letters 4099 (1968); Presented at the IUPAC Symposium on the Chemistry of Natural Products, 
London (1968) 

2 P. B6hlcr and Ck Tamm, Tetrahedron Letters 3479 (1967) 
3 P. Pfciffcr, E. Breith and H. Hoyer. 1. P&t. Chem 237,31(1931) 
l 0. Dann and H. Holfmarm, Cha. Jkr. 95,1448 (lW2). 
s 0. Damt and H Ho5mam1, Ibid. se,1498 (1965). 
6 G. Zcmpltn and R. Bog&, Be. Dtsck Chem Gw. 75,645 (1942). 
’ L. Farkas, M. N6prldi and A. Major, Ghan Ber. Ss, 2926 (l%S); H. Wagner, G. Aurnhammcr. L 

H&hammer, L. Farkaa and M. N6gridi Ibid. 101,3419 (1968). 
* L. Farkas, L. Pall- and G. Hida& Ibid. 94,2221(1%1); L Farkas, L Pallos and M. N6& Ibid. 

97,1044 (1964); Se. 2103 (1965); Acta Chia Hung. 44,341 (1965) 
9 V. C. Farmer, N. F. Haynca and R H. Thomson, 1. Chem Sot. 3600 (1956) 

lo 0. Dann and H. Hoffmann, Chem. Ber. 96,320 (1963) 
” S. Koatanccki and J. C. R. Wildt, Lter. Dtsch. Chem Ges. 3S, 863 (1902) 
I2 A. 0. Fitton and G. R. Ramage, J. Ck Sot. 4870 (1962) 
I3 R Kuhn and H. J. Hay Angew. Ckm. 67,785 (1955) 

I* H. Brcdereck, J. Hennig and W. Rau, Chem. Ber. 861085 (1953) 


