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Abatragt - Soron trifluoride etherats treatment of T-methoxy -
6-13-butyrolactone- 3 methyl-3' ,4' —gpoxycounnrin {(nieromelumin},

a constituent of Micromelum pubeacensg HBlume (dutaceae), afforded

an interesting rearranged product, psoralen, in addition to T-

methexycoumarinyl~6=tetronic acid derivative.

The presence of an epoxy~lactone system at 06 in ':'-methox;v-é-§ -butyrolactone—~
3 ~methyl-3 ,4' —epoxycounarin (micromelumin) (_122' 3. a major constituent of
Hicromelum pubesceng Jlume (mta‘ceae) , afforded an interesting and rare system
for study. This syetem was found tc be extremely susceptible as a result of
which producte werae formed, not only due to the opening up of the epoxide ring

but alec due to the degradation of the lactone syatem4’5.

Yn treatment with boron trifiluoride in dry benmene st 5000 under a nitrogen

atmosphere for 3 h (1) undervwent an interesting rearrangement tc give the

linear furanocoumarin, psoralen (2} in additicn to a new system, T-methoxy-
i

coumarinyl-6-tetronic acid derivative (3) (Cnart 1)}.

Peoralen Sg), 011H6U3 Unl"' 186}, mp 158°C {bensene), yield 57#, appeare to have
been formed by the demethylation of the C..,—-methoxyl followed by the nuclecophilic
with concomitant opening up o0f the oxirane

attack of the O ~hydroxyl at ¢

T 4!
ring. The intermediate species {4) undervwent spontanecus i-ring opening to give

psoralen (Chaxrt 1}.

The sesond product {3}, 015111206 (I-'i+ 288), mp 194°¢ (benzene) has been formed
in 15% yield via the glycol (5) with subsequent dehydration. The glycol (5)
could not be isolamted under this reaction condition. It was obtained as the

major product, ¢ il 0, (1% 306), mp 240°C (acotone), yield 465, on refluxing

micromelumin {1) with trifluorvacetic acid in benzene. With boron trifluoride
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etherate L?_)' afforded product L_}). The same tetronic¢ acid derivative was also
obtained by irradiating w with a medium preassure mercury vapour lamp in
bengene for 11 h (Chart 1). The infrared spectrum of S_zl)’ ahowed the presence of
hydroxyl {3400 cm".l), a S~lactone system {1710 c:n-1) and *}-—butymlactone unit

{1760 cm"1). The 80 Iz lii-mnr spectrumn in ¢ROLl., showsa the aignals for the

3
coumarin C,~fl and C,-H at &£6.27 and 7.69 respectively (1H, d sech, J =9.7 He)
and the aromsatic 05—§ and Ga-ﬁ as singlets at § 7.42 and 6.90 respectively. The

¢ -methoxyl exhibited a singlet at © 3.85. The C_,-H appeara=d at & 5.67 (1H,a)

7 5'

and the vinyl methyl at $ 1.68 (3, 8). The hydroxyl at C was observed at

4t
£10.48 (wre, exchangeable with 920).

BAP SoIFTENDT AL

Melting points were recorded on doflar bloek apparatus and are uncorrected. The
uv spectra (in 95% aldehyde free ethanol) were recorded in Varian 634 spectro-
photometer, the ir spectra {Kidr) in Perkin flwmer 782, the 1ti-nmr spectra (in
C.lul)].3 uping 1wl aB internal standard) in JoUL {100 1Hz) and 3ruker WH=400 {400
li{z) speetrometers and the mase apectra in TO e.v. Hitachi RMU 6L mass spectro-

graph.

Reaction of riicromalunin Ll) with Boron Trifluoride wstherate

Io a solution of micromelumin (-L) {500 mg) in dry benzmene (50 ml) boron trifluo-
ride etherate (1.5 ml) was added under a nitrogen atmosphere. The reaction mix-
ture was stirred at 5000 for 3 h. The mixture was allowed to stand at room
temperature overnight. This was poured over ice chipe and extracted with ethyl
acetate (3x50 ml)., The extract was washed with 24 asodium bicarbonate sclution
{3x50 ml}, water (3x50 ml)} and dried. This waa concentrated and the residue was
chromatographed over silica gel.The benzens eluate afforded psoralen LZ_} which

was orystallised from benzene (Found 3 C, T0.23; H, 3.56%. Calcd, for G, Heb 5

3
¢, 70.96; i, 3.224), mwp 156°C, yield 574 A, (4t0M) : 329, 291, 246 and 212 mm
(10g £ = 3.78, 4.02, 4.39 and 4.24 respectively); ¥ (KBr) : 1720, 1630, 1580,
1540, 1450, 1130, 820 cm '; §(CDCL;) : 6.38 (1M, 4, J = 9.5 ls, c#), 7.82 (1,
d, § = 9.5 Ha, 0,-}i), 7.68 (1, ®, O5-y)}, 7.48 (1H, e, O -H), 7.69 {1H, 4, J =

2.2 da, C,-d), 6.83 (1, 4, J = 2.2 4s, Gy -H); mfz 186(i%), 158, 132, 130, 104,

102.

The benzene - ethyl acetate (4: 1) eluate yielded the tetronic acid derivative LZ)
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crystallised from benzena (found 3 U, 62.92; H, 4.35%. Caled. for 0151-[1206 H

C, 62.50; H, 4.16,s), mp 194°C, yield 15%; _Rmax(mton) + 325, 254, 221 and 208 nm
(logg = 4.07, 3.85, 4.18 and 4.27 repectively),ﬁmax(ﬂtoh’.+llaﬂl{) s+ 332, 286 and
227 nn {logg = 4.09, 3.87 and 3.93 respectively); vmax(xnr) s 3400, 1760, 1710,

1620, 1560, 1130, 820 cm '; m/z : 288 (M%), 260, 244, 204, 187, 176.

deaction of Jicromelumin (1} with Priflucro dcetic dcid

dicromelumin _L’l)’ V200 mg} was dissclved in dry bengene (25 ml) and to it triflu-
oroacetic acid (2 ml) in dry benzene (5 ml) was added dropwise under stirring
at 0°C. the mixturae was refluxed for 20 h and cuvoled. To the mixturas athyl
acetate (50 ml) and water {100 ml) wWwere added, This was extracted with ethyl
ucetate ( 3x50 ml). The orzaosic layer was washed succassgively with 54 aqueocua
potassium bicarbonate 3x50 ml) and water {3x50 ml) and dried. This was concen~
trated, [he residue Was chromatographed over silica gel: The bensene - ethyl
acetate (1:1) eluate afforded g white solid which on crystellisation from
acetone yielded the glycol derivative 533 (Ffound 3 ¢, 58,34; il, 4.78+. Calecd,

for : €, 58.82; H, 4.57#), mp 240°C, yield 46%; Apaxt BEOH) 3 325, 222

1521497
and 207 nm (logg = 4.08, 4.23% and 4.35 reaspeotively); ]\maxku‘tblimwli) + 327 and
226 nm (log € = 4.04 and 4,16 respectively); 5 _(&Br) : 3400, 1770, 1720, 1620,
1560, 1500, 1130, 820 cm"1;5(cn30ucnj) 5 7.96 {14, 4, § = 9.5 e, c4.g), 6.26
(14, 4, ¥ = 9.5 4z, C,-H), 7.66 (1, =, Cg=d), T.01 (14, s, Cy-H), 5.34 (14, 4,
J = 6.9 du, Cg,-d), 4.48 (11, 4, 7 = 6.9 da, Gy -H), 4.01 (=i, a, UBH,), 2.83
(2U, brs, exchangeable with 1120, ~04), 1.45 (=1, =, G}_13)a w/z + 306 (M*Y), 229,

206, 205, 189, 175.

iteaction of the Glycocl Jerivative (5} with Soron Trifluoride Stherate

Ihe glycol derivate LS_‘) (100 mg) in dry benzene {20 ml) was treated wirbh boron
triflucride etherate (2 ml) at 50°C for 3 h under & nitrogen atmospharae. This

was Kept overnight. The reaction mixture was added onte ice-chips. ’l‘l;e organioc
portion was taxen up in ethyl acetate (3x50 ml), washed with 2% agqueous sodium
bicarbonate {3x50 ml) and water (3x50 ml) and dried. Tha ethyl acetate concen-
trate upon chromatography over silicae gel afforded the tetronic mcid derivetive

(3) in the benzene - ethyl acetate (4:1) eluate, mp 194°C (benzens), yield 6.7T4.

Ultraviclet Irradiation of Micromelumin (1)

Mioromelumin g_) (50 mg) dissolved in dry benzene {100 ml) was irradiated with a
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medium pressure mercury vapour lamp {wave length 313 and 336 nm) for 11 h. The
polution was concentrated. The concentrate on chromatographic resclution over

silica gel afforded compound {3), mp 194°C (benszene), yield 24%.
E
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