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Abstract— The photochemistry of enone (I) in ethanol, isopropanol and dioxan have been investigated.
In all three cases the following reaction types have been found: (a) photoreduction of the A'-double bond
leading to the saturated ketone (IV): (b) C-addition of a solvent molecule to this bond leading to the
corresponding 1-substituted ketones (VI. XI or XII): (c) photoaromatization of ring A; (d) extensive
cyclodimerization leading to the products of type XIII. Only the latter process is observed when I is
photolyzed in carbon tetrachloride. In EtOH and iso-PrOH the formation of the O-adducts (V and X)
also takes place. Some mechanistical aspects are discussed on the basis of qualitative quenching experiments
in ethanol and dioxan.

IN our preliminary communications we described the photolysis of the 3-keto
derivative of gibberellin A; methyl ester (I) in hydrogen-donating solvents such as
ethanol® and dioxan.2 Now we present a more detailed account of these experiments
together with additional results obtained upon UV-irradiation of I in isopropano!
and carbon tetrachloride.

When I is photolyzed in EtOH (in quartz or pyrex) it gives rise to a complex mixture
of products which after chromatography on silica gel afforded the following com-
pounds : (a) the previously described?® 3-keto-derivative of gibberellin A, methyl ester
(IV), yields 5-9°,: (b) a mixture of previously described! phenols 11 and III, yields
6:5-16%: (c) an alkoxy ketone C,,H,z0, (V), yields 3-9%: (d) a keto alcohol
C,,H;50, (VI), yields 11-15% and (e) a mixture of lactone-containing dimers.* The
transformation of I must be fairly rapid since the composition of the photolysate is
nearly the same after 2 or 8 hr irradiation.

The reduced ketone IV was identified by its IR, UV, NMR and mass spectra as
well as by TLC. The mixture of phenols IT and 11T was identified in a similar way and
shown to be nearly eguimolecular by combined gas chromatography-mass
spectrometry.

* In contrast to these results, the photolysis of I in methanol gives only intractable tars from which no
individual products could be isolated.
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The structure of the O-adduct V (m.p. 115-118°) is based on the following evidence.
Its IR spectrum shows the presence of a y-lactone (1780 cm '), a keto group in the
saturated 6-membered ring (1720 cm™!), an OH (3475cm™'), and an exocyclic
methylene (1665 and 905 cm™!). The mass spectrum of V displays the same frag-
mentation pattern which was found earlier* to be typical for C-19 gibberellins, but in
addition contains a noticeable peak at 305 mu. The corresponding ion must originate
from the molecular ion as it follows from the occurrence of a metastable peak at
230-6 mu. : this probably corresponds to the loss of the C;—C,-—C;—OEt fragment.
The presence of the OEt group is confirmed by the NMR spectrum of V with resonance
at § 120 3H, t, J = 7 ¢/s) and 400 ppm (2H, g, J = 7 ¢/s). The signal of the

l
—CH—-O— grouping at C, appears at é 3-64 as an X-part of an ABX-system
(Jax + Jgx = 7 ¢/s) which is to some extent masked by the signal of the COOMe
group at & 3-58 ppm. In other respects the NMR spectrum of V is similar to that of the
starting enone 1 (AB-system of protons at Cs and Cg, an exocyclic methylene). Since
enone I slowly adds one molecule of MeOH under mild conditions,” it was necessary
to check whether the O-adduct could arise from the thermal dark reaction. The light-
induced formation of this adduct was proved by the fact that I gives no traces of V on
standing in ethanol (28-30°, 40 hr).

The C-adduct VI (m.p. 217-221°) displays in the IR spectrum strong bands at
3500-3100 (OH), 1780 (y-lactone) and 1735-1725 cm ™!, the latter being caused by
two CO groups (COOMe and 3-ketone). The NMR spectrum of VI reveals the

presence of the fragment CH,CH(OH)—CH—CH,—CO, since it contains a Me
doublet at § 107 (J = 6 ¢/s) which correlates with a one-proton signal at 3-98 ppm
(J = 6¢/s, J' = 2c/s); saturation at 3-98 ppm transforms that Me doublet into a
singlet. The mass spectrum of VI is similar to those of other C-19 gibberellins, but
the base peak appears at 304 mu. and seems to correspond to the direct elimination
of the fragment C;—C,—C,—CH(OH)CH,; from the molecular ion. On prolonged
acetylation VI affords an amorphous diacetate (VIa), characterized by IR, NMR and
mass spectra.

The configuration at C, in the O-adduct V and in the C-adduct VI was deduced
by the following empirical approach. Two methoxy ketones obtained earlier® from I
and epimeric at C, were used as reference compounds. In the NMR spectra of both
methoxy ketones the signals of the methine proton at C, appear as well resolved
X-parts of the ABX-system. In the low-melting epimer, where J,x = Jpx = 3-5¢/s
(three lines) the hydrogen at C, must be equatorial and hence this methoxy ketone
can be formulated as VII. The high-melting epimer (J,x + Jgx = 12 ¢/s, four lines)
in which C,-proton is axial, can be formulated as VIII. This assignment of con-
figurations is opposite to one made earlier® on the basis of mass-spectrometric
evidence. The comparison of the CD of these two compounds with that of the un-
substituted parent ketone 1V shows that the 1B-epimer VII displays nearly the same
amplitude as IV while in the 1a-epimer VIII the positive Cotton effect is considerably
greater. A similar situation was observed in the case of the previously described 1B-
hydroxy ketone (IX) whose stercochemistry at C, had been firmly established by
chemical studies and NMR spectra:’ here the amplitude is even smaller than in the
parent ketone IV. Since in the case of the O-adduct V the amplitude of the positive
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Cotton effect is also very close to that of IV, the OEt group in V appears to possess
axial 1B-orientation: this conclusion is in agreement with that derived from the
NMR spectrum of V. In the case of the C-adduct VI the amplitude of the positive
Cotton effect is about the same as in the case of 1a-methoxy ketone VIII. Therefore,
the orientation of the 1-substituent in VI is supposed to be equatorial, that is, 1a.
The amplitudes of ketones IV-IX are given in Table 1 a detailed description will be
published elsewhere.®

TaABLE |. CONFIGURATIONS OF |-SUBSTITUTED 3-KETO DERIVATIVES OF GIBBERELLIN A; METHYL ESTER AS
DEDUCED FROM THE NMR SPECTRA AND FROM CD CURVES

Jax + JIBx Configuration at C, Amplitude Configuration at C,
Compound Yin o/s) (NMR-data) a (CD-data)

v — +144°

VII 7 a(1p) +146-8° a(1p)
VHI 12 e(la) +180° e(la)
IX 7 a(1B) +132¢ a(1f)
v ~7c¢s a(1p) + 148° a(lp)
VI - — +175-8° ¢ (la)

The photolysis of I in isopropanol (in quartz) gives qualitatively similar results as
the photolysis in ethanol. Both the O-adduct C,3H 3,0, (X) and the isomeric C-adduct
(XI) were obtained in nearly equal yields (5-8%) together with a phenolic fraction
containing II and III (6-9%,). Again, the dimerization of I was the most prominent
process (55-65%; yield). The structures of X and XI are based on their IR, NMR and
mass spectra (Experimental): no attempt was made to determine the stereochemistry
at C,. The non-equivalence of the Me groups in the side chain of XI as revealed by its
NMR spectrum (6 1:17 ppm, 3H, s and 1-25 ppm, 3H, s instead of a 6-proton singlet)
points to the great steric crowding in the C-adduct.

The photolysis of I in dioxan (through pyrex) gave a similar product composition.
Chromatography on silica gel afforded the following compounds: (a) the reduced
ketone 1V (4-5%), (b) an adduct of I with dioxan (XII), isolated in 119 yield; (c) the
tetracyclic phenol II (4:5%), (d) a mixture of isomeric cyclobutane-type dimers
(XIII) obtained in more than 60% yield. In the mass spectrum of XII the peak of the
molecular ion appears at 446 mu. which implies the addition of one molecule of
dioxan (88 mu.). The UV spectrum of XII contains only the band of a saturated ketone
at 282 nm (¢ 212): accordingly, XII exhibits a positive Cotton effect at 295 nm
(a = +106'5°). The NMR spectrum of XII displays a broad signal centred at 3-76 ppm
which accounts for seven protons in the dioxan ring and a COOCH; group. Since the
addition to the p-face of enone I must be sterically less hindered and hence more
probable, the configuration of XII at C, is assumed to be 1P. The tetracyclic phenol 11
obtained in dioxan was practically free from admixture of Il as could be seen from the
GLC analysis, mass spectrum and specific rotation ([a]p + 39-2°).

Also in dioxan the main photochemical reaction of I is the formation of a large
dimer fraction which in this case was investigated in a more detailed way. After
repeated crystallization a product with m.p. 215-221° (dec) and {«], +39-8° was
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obtained in 32% yield. The mass spectrum (M* 716) shows that this product results
from the dimerization of 1. The IR spectrum contains the bands corresponding to
y-lactone (1780 cm ™ '), saturated 6-membered ketone and ester carbonyl (1728 cm ™).
The presence of saturated keto groups (confirmed by UV absorption at 286 nm and
by a positive Cotton effect at 300 nm) indicates a cyclobutane dimer structure (XIII
a, b): for both structural types a mixture of stereoisomers can be supposed. The same
product has been obtained upon photolysis of I in carbon tetrachloride in 90%; yield.

Since all photochemical transformations of I can be initiated by UV irradiation in
pyrex (4 < 310 nm) they must be due to the primary n,x*-excitation of the enone
chromophor. When photolysis of I in EtOH was carried out in the presence of 2,3-
dimethylbuta-1,3-diene, a triplet quencher with E < 60 kcal/mole,® small amounts
of the quencher reduced and larger amounts nearly suppressed the dimerization of I
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so that the latter reappeared in the photolysate (269 yield); also the dimer of
dimethylbutadiene was obtained and identified by its mass spectrum (M* 164). At the
same time the formation of the reduced ketone IV and the C-adduct VI fellto -2 and
6-6%, respectively, whiie the yieids of the O-adduct V {6-2%;) and phenois II and Iii
(17-7%) remained unaffected or even slightly increased. Therefore, the dimerization
of I, like that of many other conjugated cyclenones!® proceeds via the lowest triplet
state, while the formation of 11, III and V seems to take place through states different
from T, (n,n*). The experiments with the same quencher in dioxan also showed a
strong decrease in the formation of cyclodimers of I (from 62 to 10%) and thus
confirmed the role of the lowest triplet state in dimerization of 1. At the same time the
yield of phenol I increased from 4-5 to 15%. On the other hand, neither the C-adduct
XII nor the reduced ketone IV could be detected in the photolysate. Therefore, the
formation of these products upon irradiation of I in dioxan takes place via the lowest
triplet state. Thus, the formation of IV and also of the C-adducts (VI or XI1, respectively)
in ethanol or in dioxan appears to proceed through a common pathway (see scheme
below).
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The simultaneous O- and C-addition of EtOH or iso-PrOH to the conformationally
rigid cyclohexenone system deserves special attention. The photo-induced addition of
aliphatic alcohols to the conjugated cyclenones proceeds differently for 5- and 6-
membered systems. The latter are known to form O-adducts,!!~!* while the former
react to give C-adducts.'®>!® The polar O-addition to cyclohexenones may be
conceived'? as a combination of photochemical cis— trans isomerization with
thermal Michael addition. 5-Membered enones, uncapable of such isomerization
because of the angle strain, undergo C-addition of free-radical type. The case of
enone I, where the C-addition of alcohols to a cyclohexenone is observed for the
first time, seems to reflect the importance of the ring flexibility for the reactivity of
photoexcited cyclenones in hydrogen-donating solvents.

EXPERIMENTAL

M.ps are corrected. IR spectra: UR-10 instrument (Zeiss, Jena). UV spectra: (a) Unicam SP-700 (EtOH)
or (b) Ultrascan (Hilger & Watts) (MeOH). NMR spectra: (a) Varian DA-60-IL and Jeol-100 or (b) Varian
HA-100. Mass spectra: (a) MX 1303 instrument or (b) electron-attachment mass spectrograph of the
Research Institute Manfred von Ardenne. ORD measurcments: JASCO-ORD/UV-5 instrument. CD
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Column chromatography: (a) KSK silica gel, 60-90 mesh or (b) silica gel Woélm for partitio
tography.

dr
dry
n chroma-

Photolysis of enone 1 in EtOH

(i) A soln of enone 1 (990 mg) in abs EtOH (300 ml) was divided in two portions and each was irradiated
in a flat-bottomed quartz flask by two lamps PRK-4 (2 x 220 w). The distance between the light source
and the flask bottom was 10 cm (28-30°, external air cooling). The evolving CO, was trapped by Ba(OH),.
After 2 hr of photolysis both portions were recombined and evaporated to dryness. The residue (-1 g)
was chromatographed on 50 g of silica gel (a).

Elution with benzene~chloroform (3:7 and 2 :8) afforded ketone 1V (95 mg) as chromatographicaliy pure
amorphous solid, identified with the previously described specimen?® by its IR and mass spectra and by
TLC analysis. UV spectrum (a): 294 nm (¢ 77). NMR spectrum (a, in CDCl,;): 6 1-08 (3H, 5): 212 (2H, m):
2:70 and 298 (2H, AB-system, J .5 — 9-5 cs): 3-62 (3H, s): 4-89 (1H) and 517 (1H) ppm.

Elution with benzene—chloroform (1 :9) and pure chloroform gave a gum (143 mg) which after purification
by plate chromatography on alumina (benzene-MeOH 93:7) afforded a mixture of phenols II and III as
chromatographically homogeneous amorphous solid. The analysis by combined gas chromatography—
mass spectrometry (LKB instrument) showed that phenol 11 (M* 314) and phenol III (M* 316) were in
nearly equal (-~ 55:45) amounts. UV-spectrum (a): 228 (¢ 5800) and 287 nm (¢ 1750).

Elution with pure chloroform gave the crystalline O-adduct V (93 mg), m.p. 115-118° (needles, from
ether-hexane). IR spectrum (in KBr pellets): 3475, 1780, 1740, 1720, 1665, 1390, 1210, 1175 and 905 cm ™!,
NMR spectrum (a, in CDCly): 8 1112 (3H, s): 1-20 (3H, t, J = 7 cs): 2-18 (2H, m): 270 and 3-00 (2H, AB-
system, J,p = 8 ¢s): 3-58 (3H, s), 3-64 (1H, X-part of the ABX-system, J x + Jpx = 7 cs): 405 (2H, q,
J = 7c¢s): 488 (1H) and 518 (1H) ppm. Mass spectrum (a): M* 404 (0-35), m/e 386 (0-65): 372 (1-0). 358
(0-60): 354 (0-30): 345 and 344 (0-50): 330 (0-40): 305 (0:65): 272 (0-20): 256 (0-45): 145 (0-55) and 135 (0-50)
m.u.

Elution with chloroform-EtOAc (9:1 and 8:2) gave a solid, which after crystallization from EtOAc-
hexane afforded C-adduct VI (110 mg) as prisms with m.p. 217-221°. IR spectrum (in KBr pellets): 3390,
1780, 1735, 1665, 1390, 1260, 1180, 1100 and 905 cm~'. NMR spectrum (a, in dg-acetone): § 0-94 (3H, s):
107 (3H, d, J = 6 ¢cs): 2:38 (2H, m): 2:68 and 3-12 (2H, AB-system, J = 11 cs): 3-62 (3H, s): 3-98 (1H, m,
J =6c¢s,J = 25cs): 478 (1H) and 512 (1H) ppm. Mass spectrum (a): M* 404 (0-50), m/e 386 (0-15); 372
(0-35): 360 (0-15): 358 (0-26): 345 and 344 (0-15): 342 (0-10): 328 (0-25): 314 (0-10): 304 (1-0): 303 (0-30): 300
(0-15): 286 (0-10): 255 (0-25): 245 (0-28): 163 (0-40) and 135 (0-55) mu.

Acetylation with Ac,O-pyridine (20°, 14 days) followed by plate chromatography on alumina (benzene-
EtOAc 9:1) afforded the diacetate Vla as chromatographically pure amorphous solid. IR spectrum (in
KBr pellets): 1780, 1735, 1240, 1230, 905 cm~*. NMR spectrum (a, in CDCl,): § 105 3H, d, J = 6 cs):
117 (3H, s): 193 (3H, 5): 205 (3H, 5): 2:70 and 3-12 (2H, AB-system, J,5 = 9 cs): 3-60 (3H, s), 490 (1H):
505 (1H, m) and 520 (1H) ppm. Mass spectrum: M™* 488, m/e 446, 428, 404, 386, 384, 346, 342 and 280
(base peak) mu.

More polar eluents (chloroform-EtOAc and pure EtOAc) afforded amorphous material (495 mg)
identical with the previously described '® mixture of lactone-containing dimers of I by its IR spectrum and
TLC behaviour.

(ii) A soln of enone I (1-00 g) in abs EtOH (300 ml) was photolyzed (in two portions) for 8 hr and the
products were chromatographed on 50 g of silica gel (a). Elution with benzene—chloroform (2:8) afforded
60 mg of pure IV and then a gum (104 gm) which after plate chromatography on alumina gave the mixture
of phenols 11 and 111 (67 mg) in about 1:1 ratio as judged by IR and mass spectra. Elution with chloroform
afforded the O-adduct V (40 mg) with m.p. 113-117°, while the elution with chloroform-EtOAc (8:2) gave
the C-adduct VI (160 mg) with m.p. 213-218°. More polar eluents afforded 570 mg of amorphous dimeri-
zation products.

(ii1) A soln of enone I (1350 mg) in abs EtOH (405 ml) was irradiated in a cylindrical water-cooled (18-20°)
pyrex reactor for 8 hr (lamp PPK-2M, 375 w) and the photolysate was chromatographed on 50 g silica gel
(a) as described above. Ketone IV (70 mg) and the mixture of phenols II and 111 (45 mg) were obtained as
white solid foams. Further elution afforded the O-adduct V (m.p. 115-117°, 50 mg), then the C-adduct VI
(m.p. 213-219°, 124 mg) and the dimerization products (650 mg).

(iv) To a soln of enone 1 (500 mg) in abs EtOH (150 ml) freshly distilled 2,3-dimethylbuta-1,3-diene (46 g)
was added and the resulting mixture (substrate-to-quencher ratio —1:40) was irradiated through pyrex
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for 8 hr. The products were chromatographed on 30 g of silica gel (a). Elution with benzene-chloroform

(2:8) afforded first a gum (197 mg) containing IV and I (IR and UV data) from which the starting enone I

(m.p. 179-182°, 110 mg) could be isolated by fractional crystallization from EtOAc. The mother liquor was

re-cromatographed on 5 g of alumina to give pure IV (10 mg) and more I (21 mg). Elution with benzene-

chloroform (1:9) gave pure phenolic fraction (79 mg) containing only II and III (¢,45 = 1710, M* 314 and

316). Fractions eluted with pure chloroform contained the O-adduct V (35 mg). Elution with chloroform—
EtOAc(9:1and 8:2) afforded the crystalline C-adduct VI (m.p. 205-216¢, 37 mg). Further elution with more

polar solvents gave only 16 mg of dimers.

Attempted thermal addition of E{OH t0 1
A soin of enone 1 (200 mg) in 60 mi of abs EtOH was ieft for 40 hr in the dark at room temp (20-23°).
Column chromatography afforded 195 mg of pure starting material, m.p. 179-183°, and no other products.

Photolysis of enone 1 in iso-PrOH

Enone 1 (500 mg) was dissolved in 150 ml of pure dry iso-PrOH and irradiated in quartz for 8 hr (Ba(OH),-
test positive). The photolysis products were chromatographed on 25 g of silica gel (a).

Elution with benzene-chloroform (2:8) afforded ketone 1V (17 mg) as yellowish solid foam. Elution with
benzene—chloroform (1:9) gave a gum (51 mg) which was re-chromatographed on 2 g of silica gel to give
the O-adduct X as chromatographically pure white solid foam (41 mg). IR spectrum (KBr pellets): 3450,
1775, 1730, 1660, 1170, 905 cm ™!, UV spectrum (a}: 279 nm (¢ 63). NMR spectrum (a, in CDCl;): 6 1:17
(3H,s):1-22(6H,d,J = 6 cs):2-:53(2H, m): 2-73 and 3-00 (2H, AB-system, J ,g = 9 ¢s): 3-67(3H,s + 1H, m):
390 (1H, diffuse septiplet with J = 6 ¢s): 491 (1H) and 5:20 (1H) ppm. Mass spectrum (a): M* 418 (0-15),
m/e 400 (0-10): 386 (1-00): 372 (0-40): 358 (0-60). 356 (0-35): 342 (0-25): 286 (0-20): 136 (0-45) mu.

Further elution with benzene—chloroform (1 :9) and with pure chloroform gave 60 mg of gummy material
which was re-chromatographed on silica gel (2 g). The mixture of phenols II and HI (37 mg) was obtained
and characterized by its UV, IR and mass spectra as above. Elution with chloroform-EtOAc (9:1) gave a
brownish gum which was re-chromatographed on silica gel (25 g) to afford 43 mg of C-adduct XI as a white
solid foam. IR spectrum (KBr pellets): 3400-3340, 1770, 1730, 1660, 1130, 905 cm~'. UV spectrum (a):
279 nm (¢ 55). NMR spectrum (a): 6 1-13 (3H, s): 1-17 (3H, s): 1:25 (3H, s): 2117 (2H, m); 2:59 and 295
(2H, AB-system. J .5 = 8 cs): 363 (3H, 5): 489 (1H) and 5-17 (1H) ppm. Mass spectrum (a): M* 418 (0-05):
m/e 400 (0-15) 386 (0-45): 374 (0-25): 358 (0-30): 342 (0-15): 330 (0-10): 304 (0-30): 244 (0-15): 135 (1-0) mu.
Further elution with more polar cluents gave only lactone-containing dimers (305 mg).

Photolysis of enone 1 in dioxan

(i) A soln of enone I (200 mg) in abs dloxan (25 ml) was irradiated in a pyrex vessel (lamp Th U 500,
distance 6 cm, external air cooling). After 5-5 hr (Ba(OH),-test positive) the soln was evaporated and the
residue was adsorbed on celite (400 mg) and chromatographed on 24 g of silica gel (b).

Elution with methylene chloride-EtOAc afforded ketone IV (9 mg) as chromatographically pure
yellowish solid foam. Elution with methylene chloride-EtOAc 9:1 gave a foam (50 mg) which was re-
chromatographed on 5 g of silica gel (b) to give the dioxan-addition product (XII) as chromatographically
homogeneous white foam (28 mg), [«]3° +93-8° (¢ = 0-482, CHCl,). IR spectrum (in CCl,): 3610, 3080,
1790, 1736, 1660, 1172,903 cm ™~ '. UV spectrum (b, in MeOH): 282 nm (¢ 212). NMR spectrum (b, in CDCl;):
6 1-23 (3H, s): 3-76 (10H, m): 5:00 (1H) and 528 (1H) ppm. Mass spectrum (b): M* 446, m/e 418, 414, 402,
387,372,360, 342, 328, 314, 304, 301, 254,231,199, 171,163, 135, 121 mu. ORD (in MeOH): [M];,, + 5400°,
[M]96 =0° [MJage —5250°, [M]26, —5100°, [M];54 —5000°, [M];,5 —0° a = +106:5°.* Further
elution with CH,Cl,-EtOAc 85:15 afforded amorphous phenol II (8 mg) with [a]}® +39-2° (c = 0620,
in EtOH), M* 314,

Elution of the former column with CH,Cl,-EtOAc 6:4 and gradually with pure EtOAc gave amorphous
mixture of lactone-containing dimers (124 mg). Repeated crystallization from CH,Cl,-hexane afforded a
crystalline fraction of dimers (62 mg) with m.p. 215-221° (dec) and [a]}’ +398° (c = 0-500 in CHCl,).
IR spectrum (Nujol): 3595, 3073, 1780, 1728, 1643, 1173, 903 cm ™!, UV spectrum (b): 286 nm (shoulder,
& = 790). Mass spectrum (b): M* 716, m/e 698, 684, 672, 654, 628, 612, 552, 400, 356, 341, 321, 314, 254
(base peak) mu. ORD (in MeOH): [M];:0 +4200°% [M]sgo =0°, [M]374 —5760°, [M]y6o —6280°,
[M]245 —10,060°, [M],34 =0°a = +142°.

* Note added in proof: On CD-measurements in dioxan XII showed amplitude a = + 191°.

14]
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(ii) To a soln of enone I (100 mg) in abs dioxan (12 ml) freshly distilled 2,3-dimethylbuta-1 3-diene
(0-727 g) was added and the resulting mixture (substrate-to-quencher ratio ~1:32) was irradiated through
pyrex for 55 hr. The photolysis product was chromatographed on 12 g of silica gel (b) as described before.
Elution with CH,Cl, gave 59 mg of a gum containing the starting enone I but no saturated ketone 1V
(IR, UV, and mass spectral data) from which pure starting enone I (m.p. 180-185°, 24 mg) could be isolated
by fractional crystallization from acetone-hexane. Elution with CH,Cl,-EtOAc 7:3 gave pure amorphous
phenol 11 (13 mg), [2]3° +38-2° (¢ = 0-631). Further elution with CH,Cl,-EtOAc 6:4 up to pure EtOAc
afforded only 10 mg amorphous dimers (IR, UV and TLC behaviour) after crystallization from CH,Cl,,
m.p. 216-223° (dec).

Photolysis of enone 1 in carbon tetrachioride

A saturated soln of enone I (90 mg) in CCl, (150 ml) was irradiated in a pyrex vessel for 2-5 hr. Already
after 10 min precipitation of the dimers XIII began. The collected product was crystallized from CH,Cl,~
hexane yielding 81-3 mg XII, m.p.216-223° (dec) and [a]3® +43-2°(c = 0-530), mass spectrum (b): M* 716:
ORD (in MeOH): a + 120°, which shows identical behaviour in the IR and UV spectra as well as TLC
with the dimers XIII obtained in dioxane.

Addendum. In this communication, as in an earlier,”® the nomenclature names of compounds used or
obtained were ommitted. The representative nomenclature names are 20-nor-1B-ethoxy-10e,13a-dihydroxy-
3-oxo-ent-gibberell-16-ene-7,19-dioic acid, 19 — 10 lactone methyl ester for V and 20-nor-la-(1'-
hydroxyethyl)-10a, 1 3a-dihydroxy-3-oxo-ent-gibberell-16-ene-7,19-dioic acid, 19 — 10lactone, methyl ester
for VL.
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