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A new type of phthalide has been isolated from methanolic extract of the 

heartwood of Catalpa ovata G. Don. The compound, now termed catalprlactone (I), 

Cl5Hl404, is dimorphous forming colourlcss crystals, m.p. lb5-106' and llG-111; 

(+I and is opticatly inactive. 
6t.M 

The spectra, x_-/r(log&): 275t3.21) and 282(3.20), 

CC1 
v-4 1782, 1715, 1600 and 1470 cm;' N.W.R., 8.667(s, 3H), 8.53r(s, 3H), 7.4- 

7.6dm, W), 3.56-3.66T(broad singlet, lli), 3.23+(t, J= 5 c.p.s., iii) and 2.C- 

2.7dm, 4H) are indicative of two H3C-$- groups, a disubstituted phenyl, a 

q ethylene and a Y-lactona group. -1 
The infrared absorption at 1715 cm is 

attributable to an a,&lmsaturated Clactone, for the solution obtazned by the 

hydrolysis of (I) with barium hydroxide gave, by lyophilization, a residue which 

shows no carbonyl peek in the infrared spectrum besrdes new posks which are 

assigned to carboxylate enion. On neutralisation of the aqueous solution of 

the residue, (I) snd an acid (II) of whrch the detail is shown later were obtained. 

(+) The compound showed no optical rotation by the optlea rotatory dispersion 

determination. 
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CH2N2 

(VIII) 

t 
H@d-C 

w 

The potassum permanganate oxldstlon of (I) gave phthallc acid. The 

ozonolys~s of (I) ylelded O,E-dunethylacrole~n (III) and phthalxde carboxylic 

acid (IV) both ln fsrrly hzgh yield. The former was ldentlfled as the 2,4- 

dinltrophenylhydrazone, and the latter was confnmed by deriving to Its methyl 

ester and phthallde. Accordingly, It 1s considered that (I) 1s a 3-substltutec 

phthallde in whxh the substltuent contains an a,O-unsaturated $-l&one, 

and that !3,W~meth,ylacrole~n was produced from the substltuent. 
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The hydrolysis of (I) with sodium hydroxide followed by neutralization of 

the resulted solution yielded a monobasic acid (II), Cl5Hl404, m.p. 138-139; 

&LX 
KBr 

EtQH 3021)u(10gr$4.11), YrnM 1715 and 1685 cm;1 N.M.R., AB quartet at 3.507 

and 4.097(JAB=10 c.p.s., 2R) and 1.69-1.77dbroad singlet, Ui). The ultra- 

violet spectrum indicates that a new conJugate system wluch Includes a benzene 

ring was produced, and the infrared spectrum shows that the phthrlide lactone 

of (I) was opened with elutunation of -0- under the hydrolysis, The acid (II) 

afforded a methyl ester (V), C16H1604, m.p. 100.5-101' when treated with drazo- 

methane for a few minutes. 

The hydrogen&Ion of (I) over palladum-charcoal catalyst produced an oily 

acid (VI) as the Maui product, and dihydrocatalpalsctone (VII), C15H1604, m.p. 

EwH 153-154: hmax ")" (log&):228(4.00), 274c3.22) and 281(3.22) as a mlnor product. 

The acid, when treated with diazomethane , gave a methyl ester (VIII), C16H2004, 

EtoH m.p. 86-87: x_ "y" (log ): 231(3.93) and 280(3.12), vrI$ 1710 cm:' The 

N.M.R. spectrum lacks signal of vinyl proton. This ester was also obtalned by 

catalytxc hydrogenation of (V). It 1s therefore obvious that (VI) was produced 

by hydrogenolysrs of the phthalide la&one and saturation of the do@le bond m (I) 

The reactlons of catalpalactone and the properties of its products are thus 

completely in accord with the nsslgnment of structure (I). As for each of 

(II) and its derivatives, there are two posslbrllties: the structure shown by 

the scheme and Its geometrical xs~mer. 

An unusual reaction of diazomethaw with the actd (II) has been found during 

the strwture elucldatux of (I). By prolonged treatments of (II) and (V) with 

ethereal solution of duxzomethsne at room temperature, an ester (IX), C17R1804, 

m.p. 121-122; Amax RtoH 26O+loge3.94),,,;; 
-1 

1725 and 1703 cm was obtalned. 

The N.M.R. spectrum of (IX) h s ovs a singlet corresponding to three protons at 

7.417 and lacks the benzyllc proton at 1.73-1.837 of (V). The substitution of 
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tbe benzylic hydrogen with the methyl group is also indicated by the comparison 

of the ~bup peaka of AFI quartet of the vinyl protons of (IX) with the finely 

split peake of tbe correspondiog eignals in (II) and (V). This reaction is 

enalogoue to the reaction of diasometbane vitb coumalic acid 
1 
vhich has a 

conjugate eystar similar to those in (II) and (V). 

The reaction of (I) with diseomethane afforded a pyrazoline deriwtive 

(X), C1&04N2, m.p. 163*(decomp.). Tbe infrared band at 1560 cm-' is 

indicative of II grouping N-N, and the ultraviolet absorption,A_ IMJfl 324mp 

(logL2.26) is in tbe range of that ofd-pyrazolnw? The pyrolysis of (X) 

gave (XI), C16H1604, m.p. 204-205: The presence of an allyllc metbyl group 

in thie compound is indicated by a broad slnglet at 8.16-8.21?m the N.M.R. 

spectrum. The signal of the vinyl proton in (I) is missing. 
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