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Absbmct-Tbc 020niz&n of 4Jfcyclopenta[d&hcnsnW gave exclusively a stabk molK)mcTic oznaitkiaa 
pure crvrtrltiae stste. Red&on of tbc ozoni+~&rdcd the com?spo~ diaktebyde, dial, sod lactose by 
~ wi& tripheaytpbospbine. Wium sIuaWNm hydride, and sodium SIIW, respectively. Pho&mldi&ll 
of the oz.oai& converted it into sn acid anh~dridc. The correspondiag aIdehyde scid wss obtsi& by pyrolysis of 
the oz.onido. 

compound, 4Hcyclopcnta[~~cflpharenthreae (I)* is an 
interesting arenc. because of its aceaaphtbeae, 6uorene, 
aad pheaaathrene features. Electrophilic substitution of 
1, such as aitratiod and brominatioa,’ dilfers from that 
of pheaaathne aad lhmrene. Oxidation of 1 with iodic 
2tcid yields quinoae 2.” Reduction of 1 with metallic 
sodium gives 8$dihydro-4~~yclopea~&&heaaath- 
reae.6 

The ox4molyses ia tbe areae series have been reported 
with regard to aceaaphtllykae,’ pheaaathrene: pyreaep 
llu~reaet,‘~ aathraceae,” aad the others.‘* ‘l%e present 
paper deal.9 with tbe oz.oa&tioa of 1 aad with the 
characteristic reactivities of the ox&de 3, ia order to 
cootriiute to the ozoaolyses of areae compounds aad to 
clarify the proper&s of 1. 

ne 0xoaiWioa of 1 ia carbon tetrachIoride aflorded 
ia excellent yiekl of ox&de 3 which was stable at room 
tempaatun ia the dark for several weeks. Oxidative 
cleavage of 3 8ave dibasic acid C therefore, ox&xatioa 
takes place exclusively at the C&L bond of 1 which 
conespoads to tbe G-Go bond of p&nanthrcne and 
also to tbe ccc, bond of pyrene. The fomlatioa of 3 is 
ia acc4Xd with the 6adiagss* which suggest that tbe 
C&9 bond of 1 may have the lowest localization bond 
eneteyiathemokcuk. 

Tbeoxoaide3wascoasideredmoa~ricasshowaia 
S&me 1,oatbebasisoflR,NMR,aadmassspc&a, 
elementary aaalysis, and cryoscopic a&cular weight 
determiaatba (ia benzene). as sialilar to that of pyreae,‘3 
but Mereat from tbe man flexible ozoaide of 
pheaaathreae.‘* Acuudia8 to molecular models. three 
aroautticriagsoftberigid1maybecompressedowia8to 

the Qmethylene bridge in comparison with those of 
pbeaaathreae and pyreoe. High stab@ of 1 would be 
doetoreleaseofthestrainbyinsertionofOatomsintbe 
G-G bond of 1. Simihr wggestioas have been applied 
to tbe riag expaasion reactioas at the C&Z4 bond of 1.” 

Omkatioa of 1 in chloroform was examiaed by 
meaasof’HNA#Rspcctraat-W.l%emof 
1aadforamtiooof3wereobservedearlyduriagtbe 
reaction, but followed by etboxylatioa due to coa- . . 
taamumoawithethaaol.AsimilarIindiagwasobserved 
ia the reaction Mweea 1 aad oxoae ia methanol. 

Reductive cleavage of 3 &r&d the stable diakkhyde 
5 by mt with tripheaylpbosphiae, and 5 was cob 
vertediat0&.RedMio00f3withlithiumahnia&l 
hydride 8ave diol6 which was idea&al with the speci- 
mcll obtaiaed by reduction of es&r 4b. 

The aIdehyde 5 was treated under acidic coaditioas to 
eive hydrate 7 in a good yield. The compolmd 7 was 
tmmfonned iato 5 by heatia8 at 180”. Tbe auve (a) ia 
Fu. 1 shows the di&eatial sama&j calorimetric (WC) 
tbeamolgam of 7. The quedrilateral endotherm OVQ a 
raa8e from about 130-190” accounts for ca. 13 kcal per 
mde. This peak would be attributable to the total heat of 
tbe foralatioa of 5 aad also of the 8eaeratioo and 
vaporizatioa of water. 

ReactioaofonXlide3withaqueoussodiualsul6te 
yielded hydrate 7 aad lactone 8. Aldehyde 5 was coo- 
vertediatotaad8byasimilarpro&ure.Also,7was 
traasfonnedto8bytherea&aofaqueoussodimn 
s&e or of aqueous ammonia Treatment of 5 with 
aqueous sodium hydroxide atforded 8 ia a 8ood yield. 

These fiadiags su8gest that the iatramo1ecuIar Caa- 
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nizzaroreactioo’JofStake8placcea8ily,a8ilhl8tratalin 
!3chelM?2.TbaewouldbeaneqoilibriumbetweeoSattd 
7inthepre8aKeofwater.underbasicconditions,the 
e$i&!&~ylk~lkdi+ionof5,aIldsmaYbe 

OrmatMn of 3 to 8 may be 
explkxl by two sequence8: (1) tbc pathway which give8 
8withtheformationof7,and(2)theroPteviaSeJintbe 
case of l&naphMene&arMdehyde hydrate.’ 

TbclactoIle8wasckavedintothecorrespoDding8ait 
ofak&olicacidwdL?xba!3icconditiwaa8intlK?caseof 
$-I6 but d&rent from rloxapyreo-5- 
Opt.” 

The correspooding diethoxide 9 wa8 obtained by 
treabnentof7inethanolunderacidiccomiitioot3.The 
8terak3omL?ra of 7 aml 9 are conaided to exist;” 
lnnvever,noknerof7couldbedetaMbymean8of 
‘HNMR.Onthe~,themethyknegroupprotons 
adjacent to the Me group8 of 9 showed a complex ‘H 
NMR pattern at room temperature. Spin decoupling of 
tbe8pcctmmmayindicatethepn?semxofatlca8tthree 
i8omcr8.DespitetkselIfAng8,thi8experimeotf8ikdto 
sbowackar temperabre depeodellce of all exclmge 

prouss on the NMR time scale (to 2OCP),” to isolate 
tbe8e i8omem.‘~ 

The w and Vi&k Spactre Of pore OZlXlide8 h!lVC aOt 
been adequately report&l9 except the kinetic.9 of 
oznniAon.pFEppn28how8theuv8pectraofozonide 
3 aad acid anhydride 10. The hydroauboo 1 has a 
CharacteristiCUVnraxima at 252 (log c 4.74), 288 (4.04) 
and 299 MI (4.12):’ The curve of 10 ha8 notable maxima 
at 322 (loge 3.42) and 336 nm (3.53), which is in 
rycreement witb those of I-pbenylnaphtbalene2,3dicar- 
boxylic anhydride.= These sugge8t that the maximum of 
3at307nm(log~335)maybeasriitothe- 
of the ozonide. 

Acidanhydride1Owa8obtainedinagoodyieldby 
&otoG8o; 3&ialillert solvellt (kozcne 0’. carbon 

~.ThereaCtlOnWa8 
followed by ‘H NMR spectra of the mixture at different 
tiIMSandthM8pectra8bOWCdOldythO~senCeOf3 
and 10. In addition, thi8 reaction akdui a con8iderable 
amonntofn&cularhydrogw.ThuetMing8maybe 
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Some reactions of rtabk ozonide de&d from 4Hcyclopcnt4drf)pbenantiupbcnanthreac 2239 

CxplainedtlSttphOb~Falw’wsimpleSCiSSiin 
between the O-O bond of 3 to generate biradkal (A). 
The (A) may be followed by splitting off of H atoms to 
give stable 10, aa shown in !3cbeme 3. 

TbeEsRapectraduringoxonolysisofareneshaveoot 
been investigated &qMtely.= The E!JR spectra were 
mea8uredduringthephoWynkof3.Thespectraobser- 
VCdgiVCtiSimpkCUWCifMiCdWitllthat~rded 

dmingtbcphoGndktioaofasobdionof Winaninert 
solveot. The signal may be doe to tbe o-rhal (B) 
Benerated by attack of tbe inihtor (In.) and by scission 
of tbe ethereal C-O bond of IO. 

Photolysis of 3 in ace& acid yielded 2, 4a, and 7. 
PlutlW,indktionofanethanolsohltionof3resultedin 
tbe formation of 4a, 10, aldehyde acid 11, and etboxide 
12. The strocture of 11 was supported by conversion to 
its ethyl ester (13), oxime (14), and diiic acid 411. The 
moMethoxide12nulybeaIlisomericmixtureasis 
indicatedbytbe’HNMRasinthecaseofdkthoxi&9. 

Thealdehy&acid11waaa!Tordedinahighykldby 
beating the oxonide 3 in a toloene solution. Pyrolysis of 3 
in a solid state, however, yielded 11 in a considerably 
low yield; a small amount of a compouad lmving a m.p. 
of 187.0-187.5” (15) WBS also isolated. The IR and NMR 
spectra of 15 show a strong intramokcukr H-bond be- 
tween the hydroxy and formyl groups as observed ill 
salicykldehyde. Tbenfore, 15 may be 5Bydroxy4 
fhmreaecarbaldehyde. 

TheLXCtbermogramof3showsameltiagendo&no 
from W, which is followed by an exotberm from 159” 
~~twopealcsat175oaadat18p,sa~~iaF~ 
I(b). The peak resembks that of the ODMlide of pyrene. J 
The endotherm accounts for about 1 kcal per mole and 
the exotherm corresponds to 52 Cal per mok. The 
anomalous exotherm may caose the formation of the 
unexpected compound 15 by a radical pathway. 

The authors coosider this the 6rst example of com- 
pounds 10 and 11 being derived in high yields from an 
ozonide by these reactions. Also, dialdehyde 5, IMID 
hydrate 7, and aldehyde acid 11 were isolated in- 
dependently as considerably stabk compounds wm- 
gtizM phenanthrene4Jdicarbaldehyde and its 
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Mpr- ttnwmted.TbeIRspedraweremcasuredona 
JSSCO~4~~RBSdkkSrrd’HNMRWWC 
detmmcd wilh a kd JNMC6MIL $pc&amc& @MHz) 
uakgTMsalintcrMlrcfcralcc.TbeuvBpcctrawaeobtshal 
with Jasco oRD/Uv-5 w in cyckbeunc with K.amlkg 
@ of 0.76a/nm. Maaa spcctn were ruxrdal on a Hitachi 
RMU6EUl8S8S pexmecrbymcanaofdircctinktayrtem.Tbe 
DSC analyses were run usiag a P&in-Elmer DSC-IB iustn+ 
meatataacannhgspecdof 16e/minmdofn&thityof8maVs 
withscakdsampkpans.TbeESRspcctrawcrcobthdatroom 
tanp. using a Jcol X-band JESPE-typc appamtu with a lO& 
KHz-field titian. Tbc gas chromntolrapg were nx.o&d 
withaYanagimoto~6aachrochromPtolrapbattxbala 
colunm (6mn1, 2OOcm) packed Mokcukr, Sieve 13X (80- 
100 mesh) at 41” in nhrogcn (4.1 ml/min) as canicr gas. 

ozoahtkn of 4Ikyclopenta[dcf@henadme 11,. A dn of 
1(1.00aS~mmd)inCCL(80ml)wash#tedaritha~of 
d co.oii per 1 tit& 0f 4ii0~ I& 0f 0.5 tits per min) at -247 
for lhr. Upon evaporah of tbe solvent. tbc residue was 
chmatographcd in benzene 00 a silicagd column (120). Tbe 
&ate was uxtccntratcd to a amall vohunc to a&J 1.1%~ (%%) 
of 3, m.p. 141-14y @kc); IR 1051 cm-’ (C-O); NMR (CClJ b 
3.84 (W, s, Cl&). 6.27 (2H, 8. CH). 7.15-7.54 (6H, III. Ar-H); MS 
m/c (relative intensity) 238 (M’. MO), 222 (48), 210 (40). 206 (76), 
178 (99), 165 (98). 103 (32). (Found: C. 75.41; H, 4.08; Mol. Wt. 
235. C&o@ requires: C, 75.62; H. 4.2396; MoL Wt., 238). 

Ibeo?.onidc3waaallowcdtostandiuwntactwitbairatroom 
temp.ktbedartfor3w~~.lkrinetbepsriod,M)ebanOeofJ 
was observed on the melting point and color. 

oxid&c cltuwge of owaide 3. A soln of 3 (looIl& 
0.42mmol) in benzene (1Oml) was stimxl with NaOH aq (10%. 
lOml)andH~(2896.IOml)ot7~for6hr.Aftncepurbioa 
of the alMine sah, tbe orgnic kyer was exbactcd with 5% 
NaOHaq. T& &line solo was ncutn&d with HCI (MS), sod 
the ppt was rccrystalhcd from HOAc giv@ 55 mg (52%) of h, 
m.p. 289-290” (dcc giving 10); IR 3080 (OH), 17tMcm-’ (M)); 
NMR (CD&) 8 1.67 (2H, s. OH). 3.% (ZH, s), 7.25-7.77 (6H, m); 
MS m/r 254 (h4*), 236.209, 192, 165. (Foundz C, 71.12; A. 3.74. 
C,,H,&rcquires: C, 70.86; H, 3.%%). 

The benzene sob was drkd over Na& and chmmato- 
graphed on a silica-gel to give 30~6 (3096) of 3. 

Tllcacidcwasidenticalinallrespcctswithtbespcchaen 
obtained in a quantitative ykld by reduction of pOxo&- 
6uorenrdka&xylic a& with HI (57%) and red pbospho~~ in 
HOAc. 

The acid Ir (381 In& 15 mmol) was warmed witb sOCl* (10 ml) 
for 5 hr, ami the resulting 4J-6uonnedicarboayl cblo&le was 
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reOuxed with HOMe (IS ml) to yield 226 m# (53%) of ib. nLp. 
153-IW (lit.’ m.p. 15r1uq. In addition, 163 ml (41%) of 4c was 
klatal, m.p. 2O7-m IR 3O7O (OH), 1729,1679cm-’ (Cd); 
NMR (CDCI,) 8 3.82 (3H. s), 3.90 (2H, I), 7.14-7.OO (6H, m), 
10.46 (lH, s); MS m/c 269 (M+), 25O. 236. 192, 164. (Found: C, 
71.67; H, 4.22. C,&O, rquk C. 71.63; H, 4.51%). 

Compound 4d, q .p. 121-l= IR 1719~~’ (C-O); NMR 
(CCI,) ‘8 1.21 (6H. t, J = 7.OHz). 384 (W, s), 4.19 (4H, 9), 
7.12-7.81 (6H. m); MS mJr 310 (M’). 282,265,236,22O. 209.193, 
169. 181. 165. @otuxk C. 73.32: H. 6.15. C,.HwO~ reouimz C. 
7353; H;5.8$). . . ’ .- .- - - ~. 

~Of3~Ph~.Aso$Of3(238~1.0mmol)ead 
W9(3lJmO.l.2mmol)inbentene(30ml)~stiriedat~m 
temp.for25hrumkrNr. 

TbeOliXtlUCW8.SCOIKdWCdtO~WldlVdUUU.dtbC! 

dc+aitdcrystahwmtilta&recrystaUidfrombenzene,and 
yielded 204mg (92%) of 5. m.p. MO-2tMf, IR 1681 cm-’ 
(C-C): NMR (CIlClr) 8 4.04 (W. s. CHJ, 739-7.9O (6H. q ), 9.O8 
(2H, s. CFIO); MS m/c 222 (M+), 205,193.1O9,165. (Found: C, 
81.35; H. 4.76. C,JI,r,Cr requires: C. 81.06; H, 4.54%). 

Tberldeby&5(67m&03mmol)inanterQml)~athred 
~NaOH(100~nadH~(2896,Iml)fott5miPatroom 
temp. to give 56 ~~(73%) of & q .p. 289-m @cc). 

ifdnlffoa of 5. DiddchYdc 5 1222 PIP. 1.0 md) was diaaolvc4i 
inHbAc~a;l)con~anter(1ml~aadtbe~~wpsPnow~ 
to staod o&night at mom temp; 215 mp (!&%) of 7 crystaiikl 
ant: m.p. and mined m.p. with 5, 199.O-2OO.5”; IR 32OOcm-’ 
(OH); NMR (CUCI,, 549 8 1.49 (W. I, OH), 3.94 (W. s, CHJ. 
7%7.78 (6H. q ), 9.90 (W, s, CH); MS m/c 222 (M-18). 205.193. 
165. (Found: C, 74.69; H. 5.29. C,&O, requires: C. 74.99; H, 
5.03%). Tk comwund 7 was converted into 5 bv he&inn at l&T 
forJ&. - 

. _ 

Ethoxy&u&M of 7. A mixture of hydrate 7 (MOm& 0.4mmol) 
pad~.HCI(0.8ml)inHOEt(80mI)wasremuedfa15hr 
pivitrO 7Op41 (47%) of 9, m.p. 179-1&P (recrystaRkd from 
HOEt); IR 1014cm-’ (C-O); NMR (C!&) 8 1.23 (6H, 1, I= 
i2Hz). 3.41 @I, I, CH3 3.25-4.36 (4H. m), 5.79 @I, s. 0, 
7.18 (4H, s), 7.51-7.72 (W, m); MS m/c 2% (M’), 223.205, 193, 
165. (Poutub C. 76.79: H, 6.77. C,pH1& nquirex C, 77.OO; H, 
6.OO%.) 

Rrdrcfbno~3withLAH.Asolnof3(441m&1.9mmol)’in 
ether (3Omi) wns added dropwk to a suspension of LAH 
(494mg,13mmd)iaetber(30ml)at~,aadtberesultiPg~ 
wasr&txedforanad&ooal3Omin.‘Ibcmixturewasdacom- 
posed with HCl (1096) and the arganic layer was washed with 
water, dried over NaaSO,, and evaporated to dryness. llre mi- 
ducwasrqstaG&fNtfnbenzetwtoaRord23Omg(55%)of6, 
m.p. 169-17(r; IR 335Ocm-’ (OH); NMR (h&SO&) 8 3.95 (2H, 
s)). 4.94 (4H. 6 I = 5.4 Hz), 5.28 (W. t, OH), 720-7.67 (6H, q ); 
MS m/c 226 (M+). 209, 192,178. 165. (Fd C, 79.66; H, 6.43. 
C,,H& nqnkcs: C, 79.62; H. 6.24%). 

Thealcohol6wasalsoobtabwdbyredu&mof~withLAH 
ina7l%yiehL 

7ketment of 3 with NarSO,. A suspension of 3 (23Oru& 
I.Ommol) in N@Oraq (1.7%. 3Oml) was stirred at Lhaz 
3Omin.Aftercoolit&themixturewasDeubrlued 
HClaadextmctodwitbbenzeneandthecqanktsyerwasdrie6 
ovaNa#OIand~onasika-pelwhunn. 

TbeOrstduatewascuncentratedtoasmrdlvohrmetoaSord 
9Omg (44%) of 6. m.p. HO-161’; IR 17tXcm-’ (C=O); NMR 
K!DCI.) 8 4.04 (2H. al 5.36 (2H. I). 7.29-&u) (6H. q ); MS wr/e 
i32 $+), 193, ‘176; i&5. (F&d: k, 81.00; H; 4.63: C,,H,& 
requires: C, 81.06; H, 454%). 

lllesecondeluatewasevapomtodtodryousandtheresidue 
was mqs&lkd from HOEt pivinp 6Ony (25%) of 7, m.p. 
199.O-200.Y. 

Rea&uo~7tiN~.Hydrate7(96mp,O.4mmol)was 
uupeukd into HP (9 ml) amtai& Na2SO, (151 mg. 1.2 mmol), 
and the mixture was r&ued far 15hr. upon coolin& the 
dcposkdmakrialwas6heredtogive21mg(22%)of7,m.p. 
199.O-my. The Oltrate was treated with cont. HCI to yield 
47 w (53%) of 8. m.p. 159-161’. 

m of 5 t& N@O,. Uiahkhyde 5 ‘80ti~;) 
wastratedwitbNazs4rqasthemanner 

hydrate 7 (37mg, 39%) end lactone 8 (5Onu 56%) were 

Ractknt of 5 w&h NaOH. AIdehyde 5 (66.6 mu, 03 mumi) was 
addedtoNaOHea12896.7ml)radtbe~wu~for 
5min.Aftercooi&theresllltiBnmixturuarpctreatedwitll 
H&JO, (1%) givinp 64 mg (96%) of & m.p. MO-161’. 

~ofB~hNIOH.AmixtureofI(U)mn.0~22). 
NaOH(SO~~l~lmmd)inH~(lml),andHO~~ml)~ 
retluxedfor3hr.Aftercoolin&t&mixturewastreatalwith 
beruelw(2Oml)andwater(3Oml). 

lheaqumuslayerwas=rbrdklwithcoac.HCItogive 
43mg (O696) of 8. q .p. MO-161’. The benzene sobr gave no 
ProduCt. 

PlrotdpsLcof3InCCI*AsolnofJ(#)O~0~84mmol)io 
CC~(2OOml)wasirrad&dwitha1OOW~pre6uuemercury 
lampatU’uDdcrN)forIhl.~fbCperiod,tbeevdvedgPr 
was coliected in a pas reservoir. 

Aftertbere.action,themixturewasconcentratedtoasmaU 
volume aod the deposited s&taxes were nayrtrllued from 
A& to give 17Omg (8696) of 10, m.p. 289-m (kc); IR 1744, 
1729 cm-’ (C-O); NMR @k&k&) 8 3.98 (2H. a). 7.~7.O3 (6H. 
m); MS m/c 236 (M+), 165. (Four& C, 76.11; H, 3.41. C&Or 
qriresz C. 76.27: H, 3.41%). 

The evolved gas (18.8ml at 24’. 92%) was co&med to be 
hydroOen by means of gas chromatography. 

Sytuheds of 4.5-v anhy&& (10). A mixture 
of Ir (22O m& 0.87 mmol) in SCCl* (3OmO was reOuxed 
vigorously for 2.5 hr to give MOmp (7S%) of IO, which was 
identical in all respects with the compound isolated by pbotolysis 
of 3. 

Tbc acid 10 (118mg. 05mmd) was treated witb NaKm 
(2%,45 ml) for 1Omin. The homopeneous soln was neutralkd 
with cowz. HCI to give 121 ~sg (95%) of k. 

P&ok& of 3 In HOAc. A mixture of 3 (238 mn. 1.0 mmoR in 
HOAc(200mljcoatsininpNII(750a#jmmol)woc~at 
n-28”forIhr.Aftertbeperiod.theppt~~offlad 
recrystahixd from HOEt giv& 15Omg (63%) of 7, q .p. 199- 
Moo. 

TheaceticacidmatherliquorwastrattalwithH~andtk 
deposited mated wan pm&d by rccrystalhth from HOAc 
to ahrd 29m# (11%) of 4a# m.p. m9-29tP (dec). In additk 
3.~(l%)oftwu~~fromtbemotbaroln,~p.~(dsc) 
(ht. m.p. 26lP, dcc). 

Pkdys&o~3inHOEt.Asoloof3(238mg,l.0mmol)in 
HOEt (200 nd).c.ontain& H20 (1 ml) vu hadiucd at 2b-2T for 
4 hr. Upon cooling, 89 mg (37%) of 10 (lap. 2S9-2903 crystaihred 
outTbemotherliquorwasevaporatedoff hwcuoandtreated 
with benzene (5Oml) and 3% Na&4rq. Tbs benzene soin was 
chromntoOnphedonasilica-gelcohunnarul6mg@%)of 12was 
koiatuh m.p. 132-133’; IR 17O9cm-’ (GO); NMR (CUC&) 8 
1.27 (3H, t, I = 6.9 Hz). 3.72-4.52 (2H, q ), 3.97 (W. a), 6.16 (IH. 
II), 731-829 (6H. m): MS m/r 266 (M’), 249,236,179. (Fourub C, 
76.68; H, 5.23. C,,H,& nquinx C. 76.67; H, 53O%). 

~b&extmctwasuaurakdwithconc.HCltoaSord 
15O~ofacids,whichwereca&nedtocompk62mg(26%) 
of llandOttmg(34%)of4abynuxnsofNMR. 

Pyfufysis of 3 
(a) A soln of 3 (3OOrug. 1.3 mmol) in tokoe (15 nd) was 

beateduptonmuinOtemp.fot5minuoderN,.UpoD~ 
toroomtemp.thecrystalswereOltered0ffand~ 
from benzene to yield 253 mg (8296) of 11. m.p. 185-M’ (deck 
IR 3255 (OH), 1683cm-’ (Cd); NMR (CDCld 8 4.01 (2H, s), 
4.27 (1H. s, OH). 7.3S8.00 (6H, m), 9.66 (lH, s, CHO); MS m/e 
238 (M+). 221.210.193.165. (Found: C. 7553; H. 4.25. C,sHdh 
requ&C. 75.62:-H, 4.23%): 

Commund l3 was obtakd in a 8196 yield. mu. 111-113: IR 
1711. 1681 cm-’ (00); NMR (CD&) 8- 1.32. (i, t, I - 7.2 Hr. 
CH& 4.01 (2H. s. CHJ. 4.36 (W. q, CH3. 7.2B-7.93 (6H, m, 
Adi), 10.09 (lH, a, CHO); MS m/c 266 @A*). 238,221, ‘M9.193, 
165. (Fd C. 76.85; H, 5.47. C,,H& requiru: C. 76.6R.H. 
5.39%). 

A mixtun of 11 (119mp. 05mmol). HONH,.HCi (lO4.3n# 
15mmol).~1NNaOH(lOml)wu~fot35hrto~e 



84mg (66%) of 14, m.p. 173-174 (de@; IB Me,3225 (OH), 
16% cm-’ (Ml); NMR (CDC&) d 3.89 @I, I, CH& 6.39 (2H, s, 
OH), 7.15-75s (6H, a& 8.27 flH, I, CH=N); f& m/e 253 (tit’), 
235,219,1%, 164. Opoundz C, 71.15; II. 4.X C,&,QN rcquhs: 
c, 71.14; H, 4.37%). 

fb) GzonideS(357mR 15mmoi)wa6piacaiiuanJ!JkmMycr 
~~~~143Of~S~~~~~~~ 
rtqehcd horn banzcDc &it?& 55 mg (15%) of 11, rap. 184.. 
186” @cc). 

~rn~~~r~~~~~l~ 
Cbro5atqmpby: tbc &ate dbfdcd 2@7mg (58%)-of 3, m.p. 

MO-1420 hicc). The Y&w bEnd Rave lOIns? 0%) of 15. at.p. 
187.0-187.5” (de& iB 3150 (O$, 1652&k’ (C-G); Nti 
(CDCQ 8 3.92 (?.H, s), 6.83-7.76 (4Ii, 5),9.65 (lH, s, OH), 10.05 
flH, s, CHO): MS rnlc 210 f&f’), 181, 165. (FouDdt c, 80.10; H, 
4.51. c,&& rcqukcs: c, 79.98; H, 4.79%). 

Oximcof lSwas&ainrdiaa82%ykldbythcrcwtioaof15 
(63m& 0.3 mmol) with HONH2.HCl (31 mg, 0.45 mmol) and 
B&o, (59 mg, 0.3 mmd) in HOEt (15 ml): m.p. M-169” @kc); 
fB 33OOclu-’ (OH): MS mle 225 (M% zM.183. &mdz c. 74.75: 
H, 4.79. &I&C&N n?sains: C, 74.65; H. 432%). 

oxwh of Il. AIdehYde acid 11 1952mlL 0.4mmol) was 
nduxcd with GaOHaq (g 5 ml) and HA (2& 1 ml) for’5 ndn 
to yield 75 ma (74%) of &, m.p. 289-29~’ @tee). 
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