
Ibe tint nitropa mdogw of bipbeaykoe. S,IQ 
dixxxbenajb~nyknc 14, vu ma& in 1957 by the 
co&nntioa of bcnxocyckbutcne13dii (BBD) 1 
with o-p&nyklM!dkmh 2.’ Mac recently l.43I - tern 
- uuliinzo(b,rPiphcnybipacnyltnr wm a~& in three rtuer 
fromlquuicridmdo-phcaykmdiunine~8ndtk 
folloh rnbipbeaykoes bxvc been prqaral by the 
pyrolysix o( pbotdyxis of rpproprirtt 
dina-: haaaco-* xnd -z7dkm-, 

p”“““: 26 
27~: l- 

xnd2ax&&oI3dixa-~Tkprelcntpapl?rrccordn 
tk ryntksk of ten &riv#ivcx of S,lts 
diuabemajblbipbeoyka and aaempts~to de&c romc 
of them to give 23diul~mted 1,cdunbipbtnykncx 
YWhiChUli&tkCZNlVadbleiOtOthC- 

colnpo4md 26 (X=Y=H) (xee sclme 1). !hce the 
davx#cof8baueac~uauxDyfcq&r~ln 
coodithw&feuttleckxvxgcofonlbqrdwatrcJo 
be &ctal u&r mild condithm (cc oxidxtivcly or by 
Beckmum fra4antxtioo of quinooe monoximcs) we 
stulkd mxhly tbc prepxhon of metboxy- xDd bydroxy- 
daivxtivca of S,l~blbipkay&oc ia the hope 
ofprephgtbcquimmex~t)fromtbem.Al(bolrbrthc 
&&cd opening of ripr D was ao( acbkvcd we he 
mocc rcceouy pcepued x 2&tkubxtitutuf I& 
dimhiphykne by I modihth of Scbme I-’ After 
compktionoftbewohbcriihcretbetyntbuixof 

of I,4,9,lMctrx- 

with BBD I in ethanol conmhhg a few dmpx of 
aceaic acid to rive the m s.10 
dkzabento[blbipbmykncs l&2., 21 and t) io 6842% 
yield. The air-nnritive diducs S-u were made by 
arrl*N!dUCtiDlldtbC~adiplOdinitro 

coarOouaQradWitbOUtiWhtiOO,8lbWl!d~nrtwitb 
BBDuodernitrga.lthmethodwasumtacnfulwitb 

ma!lodofprepuuionaDdxreinxgeewntwithtbcir 
uv~ccMr&a&*of which arc &Ml in the Experi- 

methylat& Oxihfio~ and nduction 
expehaw. Altempts to dcwtbytue the I-bydroxy-2- 
lncthoxycoalpound21usingbydro#enbrohkinxa!tic 
rid or pyridioe by&ochlofitk pvt iotrachbk xolhh 
iB8teadofthc&sifedI~dihydroxy~whicb 
II@ hvc been oxidinbk to the oquiaaae 23. No 
raakooccum?dw&otbecoalpound#wxxtfcatal 
withFremyxxlt,poaibtybl!cxwcofthcvcrybwxohl- 
bilityoftbxpllaholintbx4uuGxrcachoomcdium- 
Attemptal &mcthyktion of cbc 2-mctboxy coa~poaad 18 
uxbovegxvcoaypfoducbwhikractioowithbaoo 
UibfU+k~C+~dcbeCtiQto~ 
bE;S$%hm. . 

2J-&mhoxycoalpwadz2wiul 
bfomincgxvcrdccpredbro~~coarplcx 
wllkbdidnotractfitruKztogivctbc&3&laac2sbut 
wbichrc#aradtbedimetboxycompo4lnd22whcn 
uc8&dwithwxtl!rorctbxool.23_~thoxybipbcnyknc 
&cxrtimikrfcdcoatpkxwithhlniaebuttben?d 
compkxgradMayreactxfurtbutogivcthcvcrystxbk 
bipbeayklM!-U-qUbIC.~Quinoac2!?~ykrrgrQd 
8s 8 derivxtivc of lmphthxkne-23quinone. which ia 
CX~tI?dtOkhi#tdyrrrctive8OdlbOdCfiV8tiV8Xdit 

hxveyctbccnisoktai.Forthkrcxxonitbnotuupriripl 
tbxt xttempted oxidxtive lkmcthyktioa” of compound 
Pwittlniuicxcidincthol,didnot&cthc%3- 
quinone 25; ilutad 111 cxtenaive oxiduhl xnd fear- 
nspmcntoccurrcdtogivc2-mcthoxy-5-phhlimido 
- 1.4 - bcnx4IquiBoec. Tbc ~tNctluc xsxignxd to tk 
b8lKapbOCOll~CVilkBCCW8S- 

byitxtyntbakfrom5-xmino-l~4-trimetboxyben- 
xenc. Thk wan colld ioto tbc CorrupDe s- 
pbuimido ampound xnd thee. by oxativc 
&wtbyktiOllWithltiUiCrid,iatoIkrSqUhdqUiWOC. 
Twoothcrroutuweretlkdbutwefctllnccaxful: IJ- 
dimetboxy - 4 - pl~lhlimiQbeatcae wu aiuxted by 
nitric xcid iarlcrd of uo&f@iu# oxidxtive lkmetbyktioo 
xad-dxooxypnxtomtogivct&rcqubed 
quinooe(coolpareRd. II).xlld2-metboxy-II-phthxl- 
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R’ w R’ 
I4 H H 
I4 NO, H 
H M8Ma 
H cm oM8 
H oM8 I4 

68nxo I4 
H 6onzo ~.~~ 

k OH OH-II 
10: OAC Ok H 
11: OMO OMO H 
1211: OH OMa H 

33: 
24~ (the t.4quinone) 
22: (the 2.2qulnone) 

26 

n: R’= W-Cl 
?): R’IV = b8nro 

scbemt I. 

ithbph800l4id08tre8ctwithpoPuiumaihoeodirul- 
PhoMtc_ m8my uh) to give the quiMtt8. scva8l 
tudmoamscMk&~fatb8oxidrtivecoovenioa 
oicmpo4md22intotb8pbthrlimidoquiaoacknrbaric 
i8sdkot8vide8cctodOddcb8tw8eatkm.Tb8cabil- 
ity of the pucnt coolpoultd 5.1~ 

. 

klmowudsoxidkiql-w8s~ 
b~Op8IOXitkitl8CUiC8CidMOXidUiV8Ck!8~Of 
tbebottd caamoabripOBmdCocamdto&e~thc . 
-i#a~loptkrwitbrrm9rmountof . 

-.ApouSblcmfatinrtionir 
LinscbcmcLd~&dditmllofwrrcrmry 
qacsdc~atackbypcmceGcdoritrrpioo.Tbco- 
amornilme pdmbiy uhes by oxiduion of o-pheoy- . . 
kdtammc formed by bydrdyak of som of tbc 

26 
sckmt2. 

dkdphaykae. compotmd 14 wu cm! oxaind when 
rir wu babbkd throu& a 8ohltion of it itt l&ii- 
- for 12 hr. mt wan it ox&cd by kad 
tetmuetltc of pkoyliodoso diatatc io bol di- 
-. 

Raiudollofcompouad14byheuiplitti~y 
aickel in cbnol pve 2pbcnylquiaouliac by hiott of 
liD6B.SimiLrduiioftbCCawflB~fiU6~ 
widtbip&oykneitatlfmdwitb-bipbttty- 
km.” 

Hydmfyds of 5.1- [blbb~~ 14. * 
capktion of tbc w* d?scdmd_d; ‘tkwasdl& 
coveredth8ttttednnbcpbca 
hy&dywdmdIhi#exphinatbcf8ihKcof8omedour 
attempta to dcwthyhte the wtbxy &htivu. 
TmtmeotofcxIm$ad14withnitfkridittuhool 
htatkrtbecopditionrual!dwitht&dimautoxy 
cilalpotted 22) pve 8 complex mixture d white * 
products. wirb cold 2M HCI 8 sintikr mixture of 
prodwtswuobthdradtbccnmkttlixtllnwu~t 
idcoticd(TU.IR,NMR,tmuspec)wi&thuobUrd 
by++&mobrrmounuofBBDldo~y- 
koedumwilt2MHCI.Tbtremixtufcswefeaotf~ 
in-. However. mote direct proof that hydmlyh 
totheilione8oddiMtioehadoccumdwuokJaedby 

rad?%oaunofBBDmo 
wasfomcd.TbcsmKturcofcbe#8ndrrhted 
hydmueswiIlktJiasalinrKpurreppcr.” 

nlcr8!eofbyddysbofthedkbipbayleoel4wu 
folbwed spcctropboloawuk8lty by fouowim the 
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dccN!ueitliotewityoft&pwkur,372Noio 
~bauus8tw~AtpH3uKipH4ttnwu5aGa 
uld 3.25h rcsphvdy. Evideetly tbc byddysis does 
mtfoibwexactsecdordctLiarticl. 

surprbisdy. the dimbip&nyleat 14 h byddystd by 
dilmewdiumbydrddemdgivurmixturcofatkut 
6wpmductlcrlL).nebyddy8isbydwiismlJcb 
sbwerthnnbyacidbutitsratccouldnotknmsured 
accumlybcculseoftheformrtiooofrpncipiruc, 
bowcverthe~pm~tln~~iaO~Mladium 
hydroxide vu 5 II. The m BBD 1 is rehtively 
ShbktOMidbUth&dlyCkWCdbySOdhh*Xi& 
tO#iV6thCSOdiUOISSltOfphthWdebydicrid.’ThC 
httm8cidirkwwtttoco&ttacwitlto-p&oykn9di- 
8mitt6togivcrvtityofpfoduculkpendittgoalhc 
d-14 

%waluhuolbJ8iD8ml~ II. uv A- 233.239.271,293. 
3X 372 ad 392~ tlar 4.16. 4.33. 4.67. 4.26.4.14. 4.31 ad 
4‘2% 

_ 

IbemihlmvohlmeofetOHwefcmixeduldrfewdmpsd 
AcDHwwcdQhAfIef~fewhoanl&cfy8amprodwtwu 
cackted.~~paobora,lkadriedia8itudreays- 
ldked. fbr*fotkwiag cwQoud# weft sde io this way 
@ecJy8thaaal8olvelu ad yietdk 2.ah-u &hleot. 74%). 
yetbv plates, m.p. X&W. (Fouodz C. 66.k H, 2-p; N. 16.5. 
C&N& reqobcs: C. 673; H. 28~ N. 16.9%); UV A, 233. 
nt. 274 8th 3IO. 364.378 Md 3M ea (bll e 4.29.431.4.30.4.13, 
3.91.4.13 aad 4.10); 23-&u&- I6 (uslooc. a%) lleedks, 0.p. 
X2-W. (i’ouad: C. 82.2i If. 53; N, 12-I. CYH,,N* reuuiw C. - .- - 
a1; H. S3; N. 12-l+). UV A- 2S, 239.247.27lab. -279.2%. 
~~ud~ola(Iqr3J9.4~.4.~,3.91.4.023~3.lt. 
3.73 ad 3.76): 2-&awy-3-~- 17 (beamIt, 8?%). ydbw 
prinm. m.p. 216-217. (Foudz 69.3; H. 43; N. 95. CnH,rNh 
r&mz C. 68.9; H. 4.1: N. 9Mc: bmtahoxy- t. (baumt- 
9eeokom. 75%). yetbw needks. m-p. t461c. (Forad: c, 7% 
H. 43: N. II?). &H&O mqeks: C. 76.9; H. 4.3; N. I2.OS). 
uv Am 231.246.249.277.2%& 3% Md 4991r llo6r 420, 
4.26.4.29.437.3.97.4.93 od 4.03); IUAnt~- 27 Ike- 
tcy. 65%). wdks. m.p. %3-3W. (Foaadz C. 49.k H. 13; N. 
8.6. C&Cl.N, tquircs: C. 493: H. II; N-8.2’%), UV Au 219. 
27s. m. #9.3& 365.392 ud 491 om (bit 4.97,4.29,4.34,4.09. 
331.3.63.391 Md 3.m n&doIl3-b~t.~~ 19 
(kpotabocrmkur. i6%); y&i iotdks. DLp. itlbm* 
Goad: C. %.I: H. 4.1: N. 11.1. C,.Hn.NN, twuim: C. 65.0: H. 
i.0; N. liti). iJi A, 226234. %a& i8D. -h&~. 329,3&b. 
399 ud 421 aa tb9 ti 4.x 4.x 4.24, m. 3.%.4.69,3.77.4.tn 
rd 4.16); upW&3-bJ-l~~ 1) (subliad, 
72%). ytbw phta. m.p. 312-314’. IFood: C. 85.7: H. 45: N. 
10.9%r uv i_ 237. i67.283.29t. 317& 325379.3% aad 
4t7 111 aar 4.31.4.49.4Sl. 4.62.4.s9*4.63.4.63.4.06 nod 3‘99k 
phtluuGl9*lti~I.~~ 6 @&limed. 69%j; 
ydlw medks, mxp. W3OP. (Food: C. WI: H. 4.1: N, 9.0. 
CnH,& rquh: C. 96.R H, 4& N, 9.2%). UV A- 223.247sb. 
u3.~~,291,3n.ro,~~pID(bl~4.lo.4J5.IJ). 
4.17.4.14.4.09,356 3.99 Md 4-01). 

I-fiyhuy-2.muhaxy-J.lO- ~M&hcru 21. 
A wto d Whhgu&d” (6#2m ia EtOH (so& wu 
byhwmwdU3~incLr mewaced PKhf166uuldmim 

m-p. 276476’. (Fwad: C. 71.4; H, 4.1: N. 11.3. C,&N,O, 
reqttim C. 698; H. 4& N. 11.2%). 

2wswlrwrAor):?.l olludaoolb~*=LThi, 
m&fnm4sdanawk”uhlk~~ 
nadh8u&k~22(72%)fotmedrctkr*(fmDt 
ctbnol). map. ac53Q. (paud: C. 72.7: H. 4& N. 10.2 
C&N@, reqahs: C. 727; H. 4.k N. 10.6%). UV Au uo. 
2#.219.~.m.~.403~~MIn#rr.~.ra.t~. 
3.9i 3% nr. 3.k rod i.66). 

_ _ . . ~~. 

13-fkcmx~-3.C~~ 3.4-V” 111 
acugualwitbAc~Md~.~&iuauefor#d 
ptatca. m.p. l2Sl2c. (Fouodz C. 41.1; H. 2.7; N. 9.7. C,&NpI 
rcquitex C. 42& H. 2.& N. 9.9%). 

Ractba0/2-muh#9-3.10-dkabam 
w&b bmw tdhmide Bama trbmide“ (Z6’myz 
chbtidcml)wudIkdto~uhdaolodU(269*ietbe 
smewlvaltu-7r.nteaiJlawndbuedtowwmupto 
momtemp.wbikbeiqstkd~nLr.wmct(loml)wa 
B4dCd~tkpfOhCtWNUmctrdhtOCtk(2X2SfEl). 
Removal of mlvent PVC BBD (I63 al. 91%). 

Rue&a oj 2.3 - &muhoq - 3.10 - diuahw[b]~yLa8 22 
llan&&uid 

(a)rbedditioadUedimedhacckxycompad2210HN4(1 
I.4)pvemarpLr#wbidLoawalh6witbwucr.uwr 
qtmoWhencorcryds~nmtainl. 

(b)TkdiEhoxycaalpourld(WIsl)rru~lormia~ 
dHN4Od,113)~~HUml).TbcmuhiqmPylob, 
VUWMIK!d~MlyUUil~V&?OUSWUtiMoecpmd,dtU 
wbicbrbcmult&Kdsolawupomcdimoict-wuM(zlml~ 
lksolidwa8cdkctodaad9Bve2-nKhxY-s-phthaum~- 
I.4 - bam&oae (l%pu 74%) u yclbw h em btb 

H. 3-3~ N. 4.9. C,&No, foptlim: 
N; J-l&‘,, lt’io;. llisr.-16766. I&. ldool md l222,cd. 
, (cm,) 2.06 (m. 4H). 3.14 Is. IH), 3.91 (8. IH) md 6.12 (1. 
OCH,). 

l3iC7nlwbxy-s-~ A lwygllud mix- 
tlm of J - amiD - 13.4 - ttimdloxykaarar”iI.oI), ad phtmic 
dly&kk(2.oI)wdlmtdiom~~l%-l~.witb~ 
aatil~~carsd(crlootia).Tbcduttiwrcco?kd 
tbmstimdwitbwm~EtOH.Tbt~ysdidvumcryUdd 
ftom CH,Cl&tmkum klmad) d pn the pkthk& h- 
tar(IA~~)uydbrrcr)lerb.a.p.~~*.~Foud:C.U.I; 
H. 4.p; N. 4.5. C&NO, ttquh C. 6SJ3; H. 4.8~ N. 4s). T 
0)Chl2S2.29 (AA’BB‘.JH). 3.22 (s. ArH). 3.33 k ArH). 6.97. 
&I7 &I 6.23 Is. 3 x OWeI. 

2.~;r-S-D&~-IA-ban#rirw.CoacHNO, 
(3td)iaAhH(6d)uuddedtothe&pb~ 
?.eac(oJl)iDuetkuid(Ioml)Mdt&titurcwubmtedm 
64forIJtnin.ntcmixtwewucookdiaicedtbedkl 
colkctd. It vu cJmmU_ OD I sib @ Y.F.C. Eohaw 
iaCHCl,~4rpve~qaiome(O@30~4O%layclbwaeaks 
(fmm M&H). ma. 239-W’ (dec). (Fouadz C. 63.3: H, 3.1; N. 
9.0. bk. foi C,;H,NO,: C:63.6: H. 33; N. 5.m). It wu 
htiml (Ill. NMR) witb tk auiwe from dhbihnykae n. 

l~-lki~n&y--4-ai1~-i-~&ia&.a&iairturc 
d 3,4dhtboxy akline 030@ ad pbhlk Mhydridc WI) 
rubmtedul1o-lwuntilration~(crtlmill).Tbc 
co&dpro&utwahuaalwitbhot~H~~by 
ahrioo. nc I2 - dilllanht) - 4 - p (1.196. 
85%) lomat aecdka (from CH&Ipeeokum), m.p. 2M-29.5’. 
(Foudz C. 69.2 H. 4.3. C&NO, requim: C, 671: H. 4.a). 

nispbtumii#xmpad(2%ay)ruddcdtoomixttuc 
~HN4~(Jml,dl.~~~H(23ral).rabIbrrolamr 
~c8fdullyuatilr~feactioawthAftwlmia 
lcc-wwwa#~rpdlherdidwucdkx4ed.~rtsip- 
tiai#om+CH&XJpuMmpvel2-~-4-a&1o-S- 
~(ab2aJI.~)u~awdk..m.p. IUS 
IW. (Pot& C. %& H. 3.7. C,&N,O, reqahs: C. 389; H. 
3.7%). 

2-Aktkuy-s-~~2-uuhoxy-J 
1h@1aml(4l)wudi~h&inabaiI&miuuedEtOH 
(24ml) aad I- bydruhe byhe (JIM. M-bkk cualyd 
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(0.3r)umaddedioputiamto~~~dprirl 
90miaAdyd.N@O,vuaddaltotheamtedwt~.AHcr21 
tkmixatrcwaBal&fcdaDdtbe9ltmtccapmtedto~ 
un&rr&cedprusurc.nlecfudeadmcwa~witbabomt 
twiceitswe&hdpbw!ica&yMeuIP1wforIomiwne 
aKbbdpr&ctwnQinntalwitbrtboladtheiBmiabk 
pn&aamhedd2-mahoxy-S-phhhU+d(2.6l. 
II+) * formed pbta (from CH&bwokam). q .p. aOl- 
202’. (l’oumlz C. tX.& If. 4.1: N. 32. C,,H,,NO, rsoriar: C. 
66.9: If, 4.1; N. 5.2%). 

AaatempttooxidimetbbpbsadwithFremysBhwuItfwc- 
ca8fnl. 

oxium ol 3.1 &&&mzo~]bQb~y&w A aoh d cbc 
dbbip&oyknc(l69~irAcOH(2d)aul3MH,G,@.2Sml) 
waskeptr3&5P~1.Tbcmixtmwnwook4iudtk~ 
CtYS&lBCdkCtCdMllrvbdrrifbe(oH.BY~Wilb~ 

bipbcnykw (Joal) and Rancy Ni (IODml) iu bot EtOH 
8mnwertbrcdfor39dnTLcbadxttuerr,utucd.tbra 

‘lbtXXlX.P.RBacklndadJ.P.W.M~.tumMma 
f). lm w7l. 

%..*~H.F%tlI&Alrr.QaLau.BdII.433 
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