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Abstract-Acid-catalyzed dehydration of 4-hydroxy-2.3.4triphenyl-2cyclopcntcnonc (1) affords a 
mixture of dimcrs and a dchydrodimcr of 2.3.4triphenylcycloptadicnonc (2). The structures of three 
of them dimcrs have been cstablisbcd as 2,3dihydro-3.3: 4.4.5.5’-hexaphcnyl-22’biicyc~opcntadicnone) 
(31 (E)-3.3’. 4.4’. 5,5’-hcxaphenyl[bi-3cyclopcntcnylidenc]-22’dionc (5). and 3a.3b$a.lOb-tctrahydro- 
12,5.6.68-penlaphenyIbenz[e]-os_indactncione (11) The structure of the dchydrodimcr has been 
established as 4-hydroxy-l2.5.6.6a-ptntaphmylbnz[e]as-indacen-~6aHsne (14). Dchydrogcnation of 
5 with chloranil gives 3.3’.4.4’,5,5’-hexapbcnyl-2,2’-bis(cyclopcntadicnone) (7). which on thermal rearrange- 
mant gives 14. 

THE acid-catalyzed dehydration of 4-hydroxy-2,3,4-triphenyL2cyclopentane (1) has 
been reported to yield a blue and yellow compound.‘* 2 The blue compound was 
considered to be 2.3.4-triphenylcyclopentadienone (Z), but no structure was assigned 
to the yellow c0mpound.l We have found that the dehydration of 1 yields complex 
mixtures of products, from which we have been able to isolate in a pure state four 
products: red, white, blue and yellow. The last two correspond to the blue and yellow 
compounds previously isolated. 

1 2 

When 1 was treated for 5 min with boiling 2”/, sulfuric acid in acetic acid a 35% 
yield of a red crystalline compound, &HJ202, was isolated together with a 3% yield 
of the blue compound The red compound is assigned the tetrasubstituted cyclo- 
pentadienone structure 3 (Scheme 1) on the basis of its composition, spectra. and 
chemical transformations The single CO-stretching bond in its IR spectrum at 
1702 cm- * is characteristic of both the cyclopentenone (2.3,~triphenyl-2cyclo- 
pentenone absorbs at 1699 cm- ‘) and arylated cyclopeatadienone tin@ of 3 (tetra- 
phenylcyclopentadienone absorbs at 1704 cm-‘) The long wavelength band at 

l Taken in part from the Ph.D. theses of M.K.C.. Michigan State University, 1969, and J.M.D., 
University of Toronto, 1965. 

t To whom inquiries should bc addrcsscd; prcscnted at the International Symposium on the Chemistry 
of Nonbcnxenoid Aromatic Compounds, Scndai. Japan, August, 1970. 
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490 nm (E 1200) in its UV spectrum is also characteristic of an arylated cyclopentadie- 
none [cf tetraphenylcyclopentadienone: 512 nm (.s 1320)7. Its NMR spectrum has 
a 30-proton multiplet at r 2.63.6, attributable to the phenyl protons, and a two-proton 
doublet of doublets at ‘I 4.72 and 3.61 (J = 4 Hz), attributable to the methine protons 
in the cyclopentenone ring; the magnitude of the coupling constant establishes that 
these protons are vicinal and have a tram relationship (vi& infia). 

As expected for a cyclopentadienone, the red compound 3 reacts with dimethyl 
acetylenedicarboxylate to give a colourless product, whose composition corresponds 
to the formation of a 1 :l adduct followed by extrusion of carbon monoxide. This 
product can be formulated as 4 (Scheme 1). 

Treatment of 3 with hot dilute sulfuric acid or passage of a solution of 3 through 
alumina gives in a high yield a yellow isomer, shown to be identical with the yellow 
compound obtained in low yield by dehydration of 1 with sulfuric acid in acetic acid 
according to the method of Pauson and Williams2 The yellow compound is assigned 
structure 5 (Scheme 1) on the basis of its composition, spectra, and chemical trans- 
formations. The single CO-stretching band in its IR spectrum at 1672 cm-’ is in accord 
with the cross-conjugated dienone systems in 5, as are the long wavelength maxima 
in its W spectrum at 342 (E 13,500) and 460 nm (e 400). Its NMR spectrum has a 
30-proton multiplet at 7 2*8-3.1, attributable to the phenyl protons, and a two- 
proton singlet at 7 4.22, attributable to the methine protons and in accord with their 
situation in identical environments. 
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Oxidation of the yellow compound with ruthenium tetroxide leads to the formation 
of 3.4.5~triphenyl-3_cyclopentene-1,2-dione (6). Dehydrogenation with chloranil 
gives a black crystalline compound, C,,H,,,O1. that is formulated as 7 (see Scheme 1). 
the first reported example of a bis-cyclopentadienone in which the 5-membered rings 
are directly joined. It shows a CO-stretching band at 1705 cm-’ in its IR spectrum 
and a maximum at 546 nm (e 2900) in its UV spectrum in good accord with the struc- 
tural formulation. On treatment with dimethyl acetylenedicarboxylate, 7 gives a 
red product, whose composition corresponds to 8. derived from loss of carbon mon- 
oxide from the 1 :l adduct. 

Reduction of 5 with zinc and acetic acid gives a colourless compound, Cb6H3402. 
formulated as 9. Its IR spectrum with a single CO-stretching band at 1697 cm-’ and 
its UV spectrum with a maximum at 297 run (E 23.400). are in accord with the presence 
of two 2.3.4triphenyl-2-cyclopentenone moieties [d 2.3,~trimethyl-2_cyclopente- 
none (10): 295 nm (E 11,500)]. Its NMR spectrum shows a 30-proton multiplet at 
r 2.7-2.95. attributable to the phenyl protons, and a four-proton doublet of doublets 
at T 6.80 and 5-47 (J = 2.5 Hz), attributable to the 2 (2’) and 3 (3’) proton& respectively. 
The magnitude of the coupling constant establishes that the pairs of protons on each 
cyclopentenone ring are vicinal and have a trans relationship. The latter conclusion 
follows from consideration of the ranges of dihedral angles between the vicinal 
C-H bonds of a cyclopentenone ring, which indicate that the coupling constant 
between cis protons will be 610 Hz while that between trans protons wilI be 2-6 Hz 
(cfthe NMR spectrum of 10, where the coupling constants between the C-4 proton 
and the protons at C-5 are 2.5 and 7.5 Hz). The stereochemistry of 9 is not completely 
defined since it is unknown whether the two cyclopentenone rings are joined in a 
meso or &fashion. 

The structural assignment of 5 to the yellow compound was confirmed by its 
independent synthesis by base-catalyzed condensation of 10 with 3.4.5-triphenyl-3- 
cyclopentene-13dione (6) (Scheme 2). 

lo 6 
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The yellow compound is expected to have the more stable of the two possible 
configurations about the interannular double bond, i.e., the “E” configuration4 
shown in 5. since these should be capable of equilibration via enol formation.* 

Treatment of 1 for 20 min with boiling 1.2% sulfuric acid in acetic acid gives as 
major products the blue compound, the yellow compound 5, and a colourless com- 
pound, C46HJ301r isomeric with 3 and 5; none of the red compound 3 was isolated, 
but another red isomer was obtained in very low yield The colourless compound is 
assigned structure 11 on the basis of its composition and spectra Its IR spectrum 
has a strong band at 1700 cm-’ in accord with the presence of the 2,3diphenyl-2- 
cyclopentenone systems. Its NhJR spectrum shows, in addition to signals attributable 
to aromatic protons, three one-proton signals--a doublet of doublets at T 6.04 
(J = 1.5 and 7 Hz), a doublet at T 5.63 (J = l-5 I-Ix), and a doublet at T 5.19 (J = 7 Hz) 
-in accord with the presence of three adjacent methine protons The mass spectrum 
of the colorless compound shows in addition to the molecular ion peak (base peak) 
peaks with m/e 410 and 204 which can readily be assigned to ions l2 and 13 on the 
basis of structure 11. Its UV spectrum shows a maximum at 293 nm (8 11.500); 
although this maximum has an intensity corresponding to a single simple 2,3diphenyl- 
2cyclopentenone chromophore, it is much broader than the maximum at 295 nm 
spectrum of 10; it woukl also be expected that steric factors would reduce the intensi- 
ties of the 2,3diphenyl-2cyclopentenone chromophores in the spectrum of 11. 

When 7 was heated in boiling benxophenone it was transformed into an isomer& 
blue compound (70%) that was identical with the blue compound obtained by 

l Since tk submission of this paper, Atkinson’ has reported tk independent assignment of structure 5 
to the yellow compound. He subjected 5 to reduction with zinc and acetic acid under milder conditions 
than those used in tk present work and obtained not a franr-tranv 9, but a cls-cir and a cis-rrmrr isomer. 

t A tentative assignment of stereochemistry may k ma& to 11, viz. cacb cyclopcntcnonc ring &fused 
to the six-membered ring and an rmti-relationship ktween tk cyclopentenoat rings. 
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dehydration of 1. This compound was also obtained in low yield by oxidation of 11 
with DDQ. The origin of the blue compound from these several sources, its spectra, 
and its reactions leads to its formulation as 14, rather than 2. This reformulation 
requires revision of the molecular formula of the blue compound to C16HJ003 ; this 
formula was confirmed by elemental analyses of its acetate (15) and trimethylsilyl 
derivative (16) and the high resolution mass spectra of the latter and of its phenyl- 
hydrazone. The IR, W and NMR spectra of 14 and 15 are in accord with the struc- 
tural assignments but will not be discussed here since they have recently been dis- 
cussed by Atkinson6 who has independently concluded that the blue compound 

Ph 

Ph 

14:R = H 
15: R = CH,CO 
16: R = (CH,),Si 

has structure 14. The deep purple trimethylsilyl derivative 16 resembles the acetate 
15 in showing a CO-stretching band in its IR spectrum at 1701 cm-’ and a long 
wavelength maximum in its W spectrum at 522 nm (8 5400), analogous to bands in 
the spectra of tetraphenylcyclopentadienone. 
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The formation of the isomers 3.5 and 11 on dehydration of 1 can be interpreted 
in terms of’ the intermediacy of 2,3.4-triphenylcyclopentadienone (2) as shown in 
Scheme 3. 

The thermal rearrangement of 7 to 14 can be envisaged as occurring as shown in 
Scheme 4. The formation of 14 during the acid-catalyzed dehydration of 1 probably 
involves the oxidation of either 3 or 5 to 7. which is converted to 14 by an acid- 
catalyzed rearrangement analogous to that depicted in Scheme 4. Compound 11 is 
not converted to 14 under the conditions used for the dehydration of 1, and thus 
oxidation does not occur at this stage. 

14 

Scheme 4 

EXPERIMENTAL 

Solns in organic solvents were dried over MgSO, unless otherwise spccilicd. IR spectra were recorded 
in CHCI, soln unless otherwise specified. UV spectra were recorded in cyclohexane soh unless otherwise 
specified. Nmr spectra were rccordcd in CDCls soln with a Varian A-60 or a Jcolco C6OH spectrometer. 
Mass spectra were racordcd at 70 cV with a Hitashi RMUd or an AEIMS-902 spcctromctcr. Elemental 
analyses were performed by Spang Microanalytical Laboratories. Ann Arbor, Michigan, or Scandinavian 
Microanalytical Laboratory, H&v. Denmark. 

Dehydration o/4-hydroxy-2,3.4-triphyl-2-cyclopcnttnone 

(i) Fomuztion of 2.3-dUydr~3.3’.4,4’.5.5’-hexaphenyl-22’_ (3) and 4-hydroxy- 
1.2.5.6.6a-pcnraphenylbenz[e]-as-indocen-3(6aH~one (14). A soln of 1 (109 g; 31 mmol) in AcOH (50 ml) 
and H,SO, (1 ml) was boiled under rcflux for 5 min. The mixture was poured into water, and the solid 
that separated was dried and taken up in ether. The cthcrcal soln was Rltcral and evaporated to give a 
green solid residue. which was chromatographod on silica acid. Elution with CCl,-banzcne (5:l) gave 
300 mg (3%) of the blue compound 14. Furtha elution with CHsCl,-bcnzcnc (5 :6) gan 34 g (36%) of 3 
which was obtained as red crystals. mp 207-209”. afta rccqstallization from CHCIs-MeOH; v,, 1702 

-I ; 1, (log e) 245 (4.70). 269 (4*51X 332 (3.06). 490 nm (308); T 26-36 (m. 30 H), 5.28 (d. J = 4 Hz 
Fib 6.39 (d. J = 4 Hz 1 H); m/e(rel. abund.) 616(100), 598(9), 588(13), 570(4). 539(6), 525(4), 521(3), 511(23). 
Slo(3). 498(8), 493(4). 433(4). 308(46). 280(12). 267(12), 178(19). (Found: C. 89.47; I% 5.26. C,6H,,0s 
rcquircs: C. 89.58; H. 5.23%). 
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(If) Formolion sf (E)-3.~.4.4’.S,S-hcurphonyl(bi-3-cyc~~t~yl~~2~-dio~ (s). 3a3b$a,lOb-terra- 
hydro-1~.5,6.6a-pc~ucrphmylbenz[cl-as-ln (11). and 14. To a soh~ of 1 (8.25 g; 25 mmol) 
in AcOH (85 ml) was added HISO, (1 ml) Tbe soln ~89 boiled under r&x for 15 min. when a yellow 
solid scparata! on the walls of the flask. After being boiled for a further 5 mix& the dark mixture was added 
to water, and the whole was extracted 3 times with ether. The combined blue-black ethereal extracts were 
washed 4 times with water, twia with NaHCO, aq, and ona again with water. During the extractions 
yellow solid (2.00 g) rcmaincd undisaolvcd at the pbasc intcrfaa in the ethereal layer and was colkctcd by 
filtration of this layer. The solid was washed 4 times with ether and tbc washings were combined with the 
filtrate. 

Fractional crystallization of the yellow solid from CHCI, resolved it into two compound% each of which 
was purilicd by recrystallization from benzene. The less soluble fraction yielded 5 (600 mg) as fme, yellow 
nccdlcs. mp 334-335” (da: to red liquid); v_ CO’ 1672 cm- ‘. e (log B) 271 (4.50) 363 nm (4.24) (unchanged 
in EtOH-l%KOH): J,_(log e) 267 (446). 342 (413X 460 nm (2.60); 12.75-3.1 (m 30 H), 422 (s. 2 H); m/e 
(rel. abund.) 616 (60). 588 (5). 511 (10). 308 (32). 178 (50). 105 (100). 102 (20). (Found: C. 89.38; H. 5.38. 
CI,,HJIOl requires: C. 89.58; H. 5.23%). 

The more soluble fraction from the fractional crystallization of the yellow solid yielded 11 (1.2 g) as 
thick. colorless ncedlcj, mp 262-263” (da: to red liquid); v,, 1700 cm-‘; C’s 293 nm (log & 4G6); T 
263.15 (m. 27 H), 3.35-36 (m. 2 H). 5.19 (d. .I = 7 H& 1 H), 5.63 (d, .I = 1.5 Hz 1 H). 6M (dd. J = 1.5 
and 7 Hz 1 H); m/e (rel. abund.) 616 (la), 410 (22). 382 (6). 333 (11). 305 (6). 230 (5). 204(18). 178 (12). 
105 (6). (Found: C 89.75; H. 5.33. C,,H,,Oz rquires: C. 89.58; H, 5.23%). 

Evaporation of the solvent from the combined ethereal filtrate and washings gave a dark green solid. 
This was crystallixed from EtOH to give 14 (520 mg). which after recrystallization from 95% EtOH was 
obtained as blue n&lea mp 285-287” (lit.’ mp 292-294”); vz 3225. 1688 cm - ’ ; e (log e) 267 (4.20). 
300 (4.28). 610 nm (3.28): r - 02 (s. 1 H). 2.55-30 (m 29 H). 

The cthanolic mother liquor from the crystallization of 14 was evaporated. and the residue was dis- 
solved in light petroleum-bcnxene (1 :l) and chromatograpbcd on silica gel. Elution with light petroleum 
benzene (2 :3) gave additional 14 (760 mg; total yield 16%). A second yellow fraction yielded further 5 (180 
mg; total yield 10%). Elution with benzene and bcnzenc+tha gave a red gum, which gave on addition of 
acetone further crystallioe 11 (470 mg; total yield 21%). 

The orange-red acetone mother liquor was IcR to stand exposed to the atmosphere. During 6 weeks 
the solvent evaporated. and the residue was treated with EtOH. The insoluble rose solid was collcctai by 
filtration and twia recrystallized from light petroleum benzene to give fme, matter deep rose-red nccdlcs 
(100 mg. l%A mp 174-175”; vm 4 1712 1661 cm-‘; c (loge) 289 (4.62), 517 run (3.23); t 25-3.1 (m); 
m/e (rcl. abund.) 616 (43). 614 (49). 435 (47). 336 (100). 178 (71). 165 (94). 149 (681 105 (100). (Found: C. 
8948; H. 5.16. C,,HsIO, rquira: C. 8958; H. 5.23%). 

Reaction of3 with dimerhyl acelylenedicarboxylarte; formation qf4 
A soln of 3 (200 mg; 032 mmol) and dimethyl acctylcnedicarboxylate (300 mg; 2.1 mmol) in benzene 

(10 ml) was boiled under rellux for 12 hr. The solvent was evaporated and the r&due was cbromatographcd 
on silica acid with benxcne-CH,Cl, (5:6) as clucnt. Crystallization of the principal fraction from MeOH 
gave 4 (150 mg, 61%) as colourlcss crystals, mp 264-265”; v, 1735, 1701 cm-‘; r 2.7-34 (m, 30 H), 5.14 
(6 I = 4 Hz, 1 H), 5.85 (6 J = 4 Ht 1 H), 638 (s. 3 HA 660 (s, 3 H); m/e 730. (Found: C. 8345; H. 5.20. 
Cs,H,sO, rquires: C, 83.81; H, 5.24%). 

Conversion sf3 to 5. A benzene soln of 500 mg of 3 was passcd through a column of F-20 alumina. A 
single fraction was collected. which gave 5 (045 g 90%) upon removal of the solvent as a yellow solid, 
identical with the sampk obtained by dchydratiocl d 1. 

Treatment d 3 with hot dil H#O, also gave 5. 

Oxidarion qf!! with ruthenhon tetroxldr; formation qf3.4.5-~riphenyI-3-cyclopen~ene-1.2-d&ne (6) 
A soln d 5 (300 mg; 048 mmol) in CHCl, (20 ml; washed well with watt to remove traces of EtOH) 

was added dropwir to a mixture of CHCI, (10 ml) water (30 ml) ruthenium dioxide (10 me) and sodium 
periodate (064 g). The resulting mixture was stirred overnight at room temp and then filtered. The chloro- 
form and aqueous layers were scparatai, and the former was dried and stripped of solvent under reduced 
pressure. The residue was cbromatograpbal on silicic acid in benxcneCH&l, (5 :6) From the fmt yellow 
fraction 140 mg (47%) of 5 was recovered. Tbe second fraction gave 85 mg (48% basal on unrccovti 5) 
of 6 as orange neuiks, mp M-162” (lit.’ mp 162-163.5”); v_ 1760.1705 cm-‘; m/e 324. lta IR spectrum 
was identical with that of an authentic sample’ and a mixture mp was undeprcssed. 
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Dehydrogenation qf5 with chloranil;fomsar&m o/3.3’,4.4’.5.5’-hexophmyl-22’-b~cyclopmto (7) 
A mixture of S (100 mg; 016 mmol) and chloraail (200 mg; 081 mmol) in xylene (10 ml) was boiled 

under reflux for 4 hr. The solvent was removed under reduced pressure. and CHCls was added to the 
residue. The soln was filtered from insoluble material. and the solvent was evaporated. The residue was 
chromatographed on neutral alumina with benzene to give 1 (60 mg; 60”/,) which was obtained as black 
crystals. mp 288-289”. after recrystallixation from CHCls-i-PrOH; v, 1705 cm-‘; e (log E) 332 (4.23). 
546 nm (346); m/e 614. (Found: C, 9015; H. 509. C4eH3e01 rquires: C, 89.87; H, 4.92%). 

When 5 was heated with N-bromosuccinimide in CC&. for 20 hr. 7 was formed in lC% yield. 

Reaction 47 with dimethyl ocerylenedicarboxybre;formotion of8 

A mixture of l(50 mg; @080 mmol) and dimcthyl acctylcnedicarboxylate (200 mg; 140 mmol) in benzene 
(5 ml) was hoikd under reflux for 24 hr. The bright red soln was stripped of solvent to give a red oil. which 
was chromatographed to silica acid with bcnxenc-CH,Cl, (5 :6). A red oil was obtained which crystallized 
after addition of MeDH to give 48 mg (83%) of red crystals. Recrystallization from MeOH gave 8 as bright 
red crystals. mp 174-175”; v, 1730.1710 cm-‘; &w, (log E) 248 (463). 325 (393). 480 mn (3.01); m/e (ml. 
ahund.) 728 (8). 697 (100). (Found: C. 83.91; H. 506. C,,H,,Os requires: C. 8405; H. 498%). 

Reduction of 5 with zinc and acetic acid; formation of 22’.3.3’-terrahydro-3,3’.4.4’.5.5’-hexaphenyl-22’- 
bis(cyclopentcdienone) (9 

A suspension of 5 (250 mg; 040 mmol) and Zn dust (250 mg ; 3.82 mg-atom) in AcOH (35 ml) was boiled 
under rcflux until all of the organic compound had dissolved (3 days). The yellow soln was decanted into 
water, and the mixture was extracted 3 times with CHCl,. The combined extracts were washed 5 times 
with water and dried. Removal of solvent under reduced pressure left a yellow gum which was treated 
with Ccl,. The soln was filtered from a small amount of9 (11 mg) and evaporated. The residue wax dissolved 
in light petroleum benzene (1 :l) and chromatographed on silica gel. Elution with light petroleum benzene 
(3 :2) gave a small amount of yellow gum; elution with benzene gave 9 (128 mg). Two recrystaUixations of 
the total crude 9 from light petroleum benzene gave colourlm needks (125 mg Soo/.), mp 2685-2695” ; 
vzs12 1697 cm - ’ ; El1 297 nm (log E 4.37); T 2.75-295 (m. 30 H). 5.47 (d J = 2.5 Hr 2 H). 6.80 (d. J = 2.5 
Ht 2 H). (Found: C. 89.70; H. 5.62 C,,H,,O, requires: C. 89.28; H, 554%). 

Synthesis c$Sfra 6 and 2.3.~triphenyl-2-cyclopentenone (10) 
To a soln of 10’ (342 mg; 1.10 mmol) and 6 (356 mg; 1.10 mmol) in 95% ethanol (60 ml) was added 4 

drops of piperidine and 3 drops of hexamethylphosphoramide. The sok was boiled unda rellux for 10 
days. after which time small yellow needks of 5 had separated. The major portion of the solution was 
decanted. and the crystals of 5 (60 mg. 9%) were colkcted and washed with CHCI,: mp ~(1 323” dec. 
undepressed on admixture with a sample of 5 prepared from 1; the IR spectra of the two samples were 
identical. 

Reorrangenunt of7 to 14 
A mixture of7 (100 mg) and benrophenonc (MO mg) was boiled gently under retlux. Within 15 mm an 

intense blue soln resulted. The soln was cooled. and MeOH (10 ml) was added. Upon standing the soln 
deposited 70 mg (70%) of deep blue crystals of 14. mp 286287”; 1, (log E) 265 (4.20). 305 (4.25). 345 (4.25). 
345 (3.34). 620 nm (3.34); its IR and nmr spectra were identical with those of a sampk of 14 prepared from 
1. and a mixture mp was undepressed. (Found: C. 90.38: H. 5.23. C,,H,,Os requires: C. 89.87; H. 492%). 

Dehydrogenorkm of 11 with 2,3-dickloro-5.6-dicyano-l.4-benzoqvinone (DDQ); formotion of 14 
A mixture of ll(90 mg; 014 mmol) and DDQ (200 mg; 088 mmol) in xylene (25 ml) was boiled under 

rcflux for 48 hr. The mixture was cooled and filtered. The tiltrate was stripped of solvent under mduced 
pressure. and the residue was chromatographed on silica gel; elution with hcxane-benzene (2:3) gave a 
blue fraction that yielded 14 (9 mg. 1004). Two recrystallixations from bexane-benxenc gave 14 as blue 
crystals. mp 278-280”. undepressed on admixture with a sampk of 14 prepared from 1; the JR spectra of 
the two samples were identical. 

Acetylaticm sf 14; fonuatia, of 15 
A mixture of 14 (100 mg) Ac,O (5 ml) and pyridine (2 ml) was boikd under reflux under N, for 30 min. 

When the mixture was poured into water, the acetate IS crystallixed and was tiltered ON. Recrystallization 
from hexane gave 15 (60 mg 62%) as purple crystals. mp 300-301”; v, 1760. 1701 Cm-’ ; &. (log 4 290 
(4.46). 525 nm (339) (Found: C. 87.59; H. 502 C,sH,sO, requires: C. 87.78; H 4.91%). 
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7Methylsilyfation oj 14; fomuatim o/ 16 
A mixture of 14 (100 mg) and bis(trimethylsilyl)acxtamidc (1 ml) in scetonittik (8 ml; freshly distilled 

from PIO,) was boiled under reflux unda N, for 30 min Upon standing at room temp tbc mixture 
deposited 16 (89 mg, 82%) as purple crystala mp 257-258”; v, 1701 cm - ’ ; L_ (loge) 255 (4573.295 (4.73). 
522 nm (372); m/e 686.2600 (parent ion requires: 686.2641). (Found: C. 85.41; H 5.57. C,eHssO,Si 

rquires: C 85.68; H, 5.58%). 

Phenylhydrozone 4 14 
A mixture of 14 (250 mg) and phcnylhydraxinc (500 mg) in AcOH (30 ml) was boilai under reflux for 

20 hr. The mixture was poured into water, and the aqueous mixture was extracted with benxcnc. The extract 
WBS washed with water and dried over Na,CO,. The solvent was evaporated. and the residue was washed 
with EtOH and thcD crystallixai from CHCI,-EtOH to give the phenylhydraxonc d 14 (80 mg 28%) as 
reddish-black crystals mp 284-285” ; v, 3300. 1590. 1485 cm-‘; &,_ (loge) 261 (4.40X 4.15 nm (4.15); 
m/e 7042764 (parent ion requires: 7042827). 
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