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Some time ago, we deseribed a general method for the
preparation of trans-e-henzylidene-y-hutyrolactones, em-
ploying the Witlig reaction (2).

In connection with our continuing work in the -
lactone field (3a-e),
several heterocyelic analogs of the henzylidene-y-lactone
namely 3ad,
photochemical substrates (4) and therefore wish Lo record

we found it necessary Lo prepare

series, for use as possible chemical and

the preparation, utilizing the Witlig reaction, and char-
acterization ol such compounds.

Condensation of a-triphenyphosphoranylidene-y-
butyrolactone (1) with the aldehydes 2a-¢ in refluxing
THE solution alfords, in good yield, the lactones 3a-c (5).
The lactone 3d can be obtained by reftuxing 3a in acelic
acid unhy(lri(le/so(lium acetate solution.
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The structure of the lactones is established on the basis

of the mode of formation, clemental analyses and speetral

properties. Al compounds  show  typical conjugaled
1720-1740 em~! in the
infrared. In addition, compounds 3a shows a single NI

band at 3330 em”
3a, is lacking such a band.

lactone carbonyl bands at
' while compound 3d, obtained from
The indicated trans geomelry
was assigned Lo 3ad based on (i) the known mode of
formation of trans-olefins utilizing stabilized phosphonium
ylids; (i) the low field absorption of the pmr of the
vinyl hydrogen atom caused by anisotropic deshielding by
the close proximity of the carbonyl group; and (iii) the
results of irradiation of solutions of 3a-¢ which showed in
their uv spectra the typical spectral behavior for trans >
cis photoisomerization.  The low field position of the
chemical shift of 1A in compound 3d as compared to

3a, b, and ¢ is thought to be due to an amisotropy elfect
from the two carbonyl groups.

EXPERIMENTAL

The uliraviolet spectra were measured on a Unicam SPBO0A
ultraviolet spectrophotometer in methanol solution. Infrared
specira were measured in chloroform solution on a Perkin
Elmer 700 infrared spectrophotometer and calibrated against poly-
styrene.  Nmr speclra were oblained using a Bruker HEX-10, 90
Mtlz nmr spectrometer. Chemical shifts are expressed in 7-values
measured from tetramethylsilane as an internal standard. The
following notation for multiplicities is used: (s) singlet, (d)
doublet, (1) = triplet, (dd) = doublet of doublets, (1d) = triplet of
doublets. All integrated areas are consistent with the assignments,
A Hitashi-Perkin Elmer RMU-7A mass spectromeler operating at
an ionizing potential of 70v was used lo oblain the  mass
speetra, Elemental analysis were performed by Galbraith Micro-
analytical Laboratories, Nashville, Tennessee. All melling points
are uncorrected.

Preparation of trans-0{2 Pyrrylmethylidene)-y-butyrolactone (3a).

A tetrahydrofuran solution (300 ml) of pyrrole-2-carbox-
aldehyde (2a) (650 ¢, 68.4 mmoles) and (1 (23.01 g.. 68.1
mmoles) was refluxed for 19 hours. After filtering the tetra-
hydrofuran solution o remove insoluble particles, the solvent
was evaporated,  The resulting tan solid was reerystallized from
methanol (600 ml,) providing 9.66 ¢. (87%) of 38, m.p. 205 2087,
as slightly tan needles. A subsequent ruly~t.1|||/almn trom
methanol gave analytically pure 3a, m.p. 209 "|I
needles. Speetral assignments: MS: mfe 163 (M1);

as colorless

3330 em !

(NI, 1717 em~! (G-0O), 1036 em™(C: () uv: 334 nm
(28.000); nmr (DMSOdg): -1.40 (x, NI 2,60 (b, Hy), Jae

3.47 (dd Ha): Jde -
5 5..7(l~||1),

3.0; 2.89 (dd, Hy), Jhe = 35, Jhd = 1.0
20, gy = 100 3.67 (dd, He) Jed = 40, e =
o = 700 697 (1d, He), Jeu = :s.(),,l(.,- =70,

Anal. Caled. for ('qlqu()z‘ L 66245 11, 5.560 N, 8.58.
(, 6625, 11,5.49: N, 8.7

Ffound:
Trans {2 »l“urfuryli(l«'m-)-'y—l)ulymluvtnm' (3b).

This compound was analogously obtaine d from 2-furfural (2b)
(277 £., 289 mmoles) and 1 (100 g, 28.9 mmoles) ;,wmg a
yield of 2 ) 08.(55%) of 3b,m.p. 91 092° me llmnol (6a.b) (Lit. 95 ).
Spectral assignments: MS: m/fe 164 (M) 1730 em™! (€= 0),
1645 e~ (C=C): uv: 207 nm (e, (,_1)0) 309 nm (¢, 27,000);
nimr (deuteriochloroform): - 2.42 (dd, H), ,I[,(. = 1.7, pd T 07

270 (1, ), Jae = 280 333 (dd, 1), Jae = 1(“, 0.7: 347
(dd, He), Jed = 35, )b = 1.7 556 (1, 111), Jo = 720 6.75
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(td, He), Jea =2.8, Jef =7.2.
Anal, Caled. for ColgOj:
(., 05.77; H,4.83.

C, 65.85; H, 491. Found:

Trans 0 2-Thienylidene-y-butyrolactone (3c).

This compound was formed analogously from 2.-thiophene
carboxaldehyde (2¢) (2.5 g., 22.3 mmoles) and 1 (7.7 g., 22.3
mmoles) giving 9.1 g. (89%) as light tan platlets, m.p. 141-142°
(methanol).  Spectral assignments: MS: mje 180 (M+), ir:
1740 em™' (C=0), 1645 em™! (C=C); uv: 209 nm (e, 8,640),
3HE nm (e, 27,900); nmr (deuteriochloroform):  2.26 (t, Hy),
Jae = 2.8, 244 (dd, Hy), Jpe = 4.6, Jpq = 1.2; 2.67 (dd, Hq),
Jde = 35, Idb = 1.2 2.85 (dd, He), Jed = 3.5, Jep = 4.6; 5.53
(L HE), Jfe =7.25 6.87 (1d, He), Jet = 7.2, Jou = 2.8.

Anal. Caled. for ColgSO,: C, 59.98; H, 4.47.
C,00.17; H,4.33.

Acylation of 3a.

A solution of 3a (2.0 g., 12.3 mmoles) and sodium acetate
(0.5 g.) in 50 ml. of acetic acid anhydride was refluxed for 15
hours.  The resulting dark solution was poured over cracked ice
and the precipitate which formed was filtered to give a tan
solid.  Recrystallization from methanol provided 1.5 g. (59%) of
trans-N-acetyla{2-pyrrylmethylidene)y butyrolactone (3d) as
colorless crystals, m.p. 152.5-154°, Spectral assignments: MS:
mfe 205 (M), ir: 1740 em™! (broad, C=0), 1641 ecm™! (C=C);
uvi 253 nm (e, 7,400), 327 (e, 19,200); nmr (deuteriochloro-
form): 172 (1, M), Jae = 3.0; 229 (dd, Hp), Jpe = 3.5,
Jbd = 155 321 (dd, Hy), Jde = 3.5, Jdp = 1.5; 3.5 (dd or
LoHe) Jeb o 3.5, Jed = 3.5 542 (1, Hp), Jfe = 7.3; 6.89 (d,
Hed.Jer = 7.3, Jea = 3.0: 7.31 (s, COCH3).

Anal. Caled. for € H{yNO3: C, 64.38; H, 5.40; N, 6.83.
Found: (., 64.29; 1,5.21; N, 6.83.

Found:
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