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Abdrw-1 Pknrl~wndulc reacts ulth Iulwnc+p+dwonwm chlonbc to gwe the azo dcrwatwc formed try 

tlectruphlltc wbwutwn II tk free a poutton Howtver, rftcmplcd nruou!Jon of Iqkn~soinddt gave the 
product (3) of uttdatl\c dwncnurwt. wtuk the Muvuch rcIctK)n p*c !3’-brpknylbknLopynome~knt New 
r6ulcs tu the lrrttr cystem 8re dcsccnkd 

The eomdole s)\tern IS a partwAarly reactive one. which 
thaws three major reactlore polymcnution. the nature 

of which 15 not yet undtrsto&; dicnc rtactlvity across 

the C(I)-C(3) system; and clecrrophilic rubstJtution at 
C(INC(!) ’ We dtxnte here some expcnmcnts which 
seek to study rtactlons urth ICSS rcactlvc ckctrophikr in 

which polymcnration (dlmcnsatronl proccsJcs arc 
encountered. and other capnmcnts rn which the dlene 

rcaclibjty IS used to trap partlculrrly dtrtabihscd isoin- 

doles formed by the drhydrogenatlon of iroindolints 
Elrcrr~~phA~c ~ub~rirulion The rcalcntr used here were 

dcl&crarcly chosen to be mrld ones; aryldiazonium Ion. 
nitrous acid, and the Manmch reagent 

Reaction of I-phenyhsoindok (1) with duzotlscd p- 

tululdmt in the normal ud) proceeded 10 g~c the azo 
den\allvt (2) In 6!q yield The appears to b the first 

such prcparatlon of an ato djc based on the iwindok 

nucleus 

(11 (2) 

In neutral solvents compound (2) was orange (A,, 
467 nm). kcommg purple (A,. 547 nm) on acldificrtion 
The ready formation of (2) testifies the case of ekc- 
trophrlic substltutton In the rsolndolc nucleus. 

However. attempts to carry out Ihe other two tkc- 
Irophlllc \ub$tllution reactlore under mild conditions did 

not proceed In a straIghtforward way Thus atrcmplcd 

nltro\atlon usmg sodturn mtntc and acetic acid under 
argon was accompamcd h) colorer changes which ruu- 
gcstcd the formation of lntcrmcdlatcs rhc tsolalcd 

product yds the rctradch)drodlmcr (3) This 1s the 

known product of autoxldadon’ of I-phcnyhroindak 

presumably it tises here as shown in Scheme I 
Attempted Mlnnich reactions under a variety of con- 

drtlore gave no idtntifiabk Manmch dcnvallbe Instead 

mixtures of tht yellow tctradehydro dimer (3) and the 
blue dibcnropynomethcne (4) were obmmd. The tctra- 

dchydro dimer (3) was usuAy a by-product II may ansc 
as in Schcmc I by adventitious autoxidation. or by one 

electron tnnsfcr to the imimum cation The drbenropyr- 

romtlhcnc presumably ~1st~ via the drpynylmtthanc 

cclndtnsrtion of the Mannich derivatlvc. as shown rn 
Scheme 2. 

The blue dibcnropynomtthent (4 has ken prepared 
(sometimes inadvertently) by several, tyups starting 

from Isoindoks or their precursors The yltlds 
reponcd are low (1 S- 13%). and we find that an cxfen- 

rlon of pyrrok chemistry to the Isoindok strict provldcs 
a much more satisfactory approach Thus condcnratlon 
of I-phcnytisomdolc with I - (N.N - dimcthylrmlno- 

mcthyhdtnc) - 3 - phcnyhsoindoknine (51 under acid 

conditions gave 44% of the dibcnropynomc~hent (4) In 

another approach, I-phcnylisoindok was condtn%cd u~th 
1 - formyl - 3 - phcnyhsoindolc under acidic conditlonr to 
give 63% of (4) 

The d&nropynomcthcnt (4) is royal blue in neutral 

solvents (A,. 588 nm in chloroform) on acldificarion the 

solution becomes turquoee. and the low energ) band 

shows a bathochromic shlit (A,. 625 5 nm) wrlh a ccl 

lhrct fold lnltnslficatlon The neutral rolutlon fades m 
dayIt& due to photooxldatlon:’ the protonated specie\ 
is much more rcsisml in rhls respect 

I)lcnt re~crt~~fy. Isoindolcr readily add dlcnophller 
across Ihe l.)_positks to give the endeadduclr under 

mild conditions,’ a reaction cxcmphficd here by the ad- 
dition of N-mcthylmalcimidc to ?-bcnryhsorndok (0 g~bc 

(6) 

The dthydrogtnation with quinonts of Isoindohncs 
possessin electron wirhdrawq submucntr (COzMel al 
the I- and 1.3-positions @ves isoindoks which are rtla- 
rivcly robust ’ This type of reactron also proceeds ulrh 
isoindolims posscssinp electron wlthdnwing UI~P 

Idol 



Sctwnc I (i) H:HG’. - c (ul I@unpliwinddc. - 2H’. - t or 2x. - ZH’ Iti) au. - !H 
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CH,NHMe, 
Cl’ 

stituents KOzR. tory11 at N2: althoufi the concspondin8 
isoindolcs cannot be conveniently isolated, they can be 
trapped’ with dicnophiles 

Thus when 2carboethoxyisoindolinc was kept with 
chlorrnif and dimethyl acctylencdicarboxylatc in diglyme 
(14% IW. 27 h, N,) the adduct (7) was obtained. al- 
though m low yield Arulogously. reaction with N- 
phenylmrleimidc and DDQ m rc!Iuxing benzene gave the 

cndo-adduct (8. 33%). The corresponding cx+adduct (9) 
was obtained by carrymg out the dchydro8tnrtion-trap 
pine reaction in d&me at 14:’ (ml. or by WbJccting 
the cndeadduct (8) to these conditions (13%) The cot- 
responding cndo and exo adducts (IO. II) with rJ- 
mcthylmrlcrmidc were obtained in an rnJogous manner. 
T?IC assignment of stercxhcmistry was made throufiout 
on the basis of coupling constants between the tertiary 
hydrogen atoms at the C-3aIC4a) and C-o(C-91 positions 
of the 1.3-dloxobtnr(nlsolndolint system (tndo. J - 3 Hr. 
cxo. J -0Hr). Dicnophllc exchange was observed 
Treatment of the cndo-adduct (10) with N-phcnyl- 

mrlcimidt In diglymc at 145’ g~vt a mlxturt of the 
ao-rdducts (9. 23%) and (il. 19%) 

2-Tosyl~Worndoline was also successfully dchy- 
drogcnrtcd and trapped wrth DDQ in rtfiuxtng benzene 
to gjvc the cndo-adducts (12) and (13) in about 63% yield 
in each example In this series equilibration with the cxo 
isomer could be cstabhshcd only with dimculty prcsum- 
ably because of the greater stcric demand of the tosyl 
group, Thus it was not successfully accomplished with 
the endo isomer (121 in xylcnc under rcflux or in digJyme 



(7) R l CO,Er 

folyl l Cl-+, / \ a- so,- - 

at 145’; however, hcatlng in carbltol at 185’ gave a low 
yield (8%) of the cxo-Isomer (11) 

* Structures (such as 15) with a reduced imide rrng were 

of Interest WKC t)Ksc arc analogucs of known and= 
gctics.’ ScIcct~vc rcductlon of the imidc carbonyl groups 
of ($1. (121 and (13). was achieved with diboranc to give 

the tertiary bare\ (IS). 1161 and (If). respectively In 

satisfactory yicldr None of the compounds (Is)-( 17) 
exhibited sufficient bIological activity In the primary 
screens to *arrant further evaluatron. 

(1s) R . CO,Et. R - Ph. endo 
(16) R - Tosyl R . Ph. endo 
(17) R = tosyt R = Me. endo 

EXFulMt\TAl. 

I~p..Clllhrlphtn~lo~~)~.~ph~?l~~~tn~~~f~ (2) p.Totuldmr 

LO I!:#) *as dwotwd in the normal wry [cone HCi (0 ! ml). 

water I? ml). aq NaNC): (0 loO# in 0 ! ml), lYl I-Phcnylww+dalc 
10 l?Og)‘* in ethanol (I < ml) *a3 added to the W~cd solotlon 

under upon A brk purple prtclpltrtc forrrwd at once The 
prrc~p~tatc ~‘1s rcme\cd by filtration ard dwolbcd in ether 
(4: ml). the solutan twn# uaskd ulth ddute hydrochlonc red 
(14 ml). then ulth aqueous sodwm hjdroxldc (! x X ml. solution 

@xc oraqc). and firully with water The ethereal golutwxi *as 
dnrd (Na:SCM and trkrn to dr)nc*r. tk 011) onn#c rcwduc 

bein8 cryurlhscd from ethanol-water to eve dark unn# 
nrcdlo (0 I’!& b\q) of I~lpmcth~lphcnyl~~a~~~pkn~l~ro~n- 
dole. mp 1185’ fFound C. #I?(. H. \6!. N. 113. M’= 

III 143 C:,H,.K, rcqulrtr (‘. 81 0. H. (f. N. II !q. M q 

III I43 A,,(E~OH) 247 II. 20 )an~. !Y (I. XW), ?hl (?!.XKh. 

YJ (I. IR ,3X)). 31 IIR 1110). and 46’ nm (17 XKl) r,,tEtOH - 
cone HCI) !4!rl~tXN, 249(1. 146on1. ~O(lUur)). 341. I7ooO). 
JOI Ir, I2 MI). 33 ( I6 100). and 547 nm (1< !XlO) rlNupl) 1110. 
1W. It?<. l!X. IYq. IO%!, UXI and Mcm ’ ajKDl).CO] 

II Y Orr. SH. obw~cd at - $W. R 3T-T I! (complex m. kH). 

! 8: tbs. H:O Impurity).. and ! 12 (I. &Me) m’r 11!?) 31 I (100. 
W. !lOtlll. ZR!tlO1. 19Ifl3. l9!t?tM.~t431. 106tI?land IM 
(1’1 

Arfrmprrd a~tro~ulrc~n~nrrrotron I~Phcnyliwmdolt (0 1W 1). 
crhcr (6 ml). w&m nllnlc (0 I(ng). uatcr (I ( ml) and JWJC 
acid (0 I3 ml) wcrc rh&rn ~ogc~hcr for 1 h II room temperature 

u&r areon (colow chrngc* hrovn-~rcn~yrtlo*) Wltt 
11 ml) ua% added. followed by rqueour whum h~dropncu~ 
bonatc until e(tefwcencc cca(cd l?w ether layer VU upuatcd. 
the rqucous layer ~a$ e&tnctcd vlth ctkr t! ti I! ml) and the 
orpnic solutlonr were comhncd. dncd tNa:ST),) and taken to 
dr)rwr The rtriduc was cf)rtalllud from tlhrnol+thyl acetate 
to gwc ycllowsh orange nrtdler tTQmg. Clr;C) of blsfl.phcny+ 
I~wnd&n~Fylrdcnc). 1 m p !!8-!W. 111’ m p 31-32 mIxed 

m p ZCT-240: A,,(EtoH) Uf nm A*., tF_tOH l HCI) 4663 nm 
mlr (ICI?\ W (M. loIll MI (181 

(9) A - CO,Et R’ Ph. endo 
(9) A COXt. A’ Ph. exe 

(lo) R CO,Et. R Me. endo 
(11) A - CO,Et. R Me. 0x0 

(12) A Tosyl. R Ph. endo 
(13) A fosyt. A Me. endo 
(14) A Tosyl. R’ Ph. 0x0 

The rcactwn was repcared. but allowd to proceed for only 
I! mm After ncutrrl~utron (aq ‘GaHCOI) tht dark green prrduct 
was submlrtcd IO prcplntrrc TLC (uhca ~1. prtrokum*thcr = 
I I) to fumtsh bt~l-pkn~l~~~rdolcn-~yl~tn~) t4G) fhc 

presence of a nltro or nltrotcr dcnvatlw ccwld not k wn~~ru. 

~r@y &monrtntcd 

(I) Fc~rn I . (h’.M - drrnrth~lomrnt~mrrh~l~~~~~ - 1 - phm\. 
Ir~o~mddm~~r and I . phrmrlrwr~dolr I - (KS - I)lmcth)I* 
ammomcthyhdtnt) - 1 . pknylwmdolenmc (Y ma). I-phcny- 

liw~rrdok (!t mu). rrd ZM-hydrxhlonc a&d (0 1 ml) ucrc wtcd 

fen I8 h (uson. dark. room tcmprraturr) The mllturc *as 
baclhcd (4 NaOH) rnd cowntrattd catrrctlnn ullh dl. 
chloromcthanc I3 x 20 ml). followed hb dryru the orpnli c~~ract 
tk;r:SO,~ and rcmovmg tk wlvcnt y\t a blue ycrn rtwduc 

whrch was punfwd hy prcparatltc fl C rs111ca gel. crhtr- 
pclrolcum q I I) to gwc a deep hluc prdw IR, 0 Vt) uhKh ~4% 

rxtnctcd with ether. and tk ttkr rcmowd to gw a purpk 
hkck rcuduc ( I’ 4 mg. ~7 1 of q.4 -d~phcn~M&cnrnpyt- 
romctknt (41 m p !I?-?W 1111' m p !UL3l’) r,,(CHCI,) 39 

(!3800). W4 (I. !! MU. !\II (I, I! IM). WI II. IWO), and Wnm 
(~9ulo) A,,ICHCI, + HCI, .?%t (J9Yn). II< III 111[1). ItO 

(11900). WI II. !4 WI). and 6Y 4 nm f I~ooOl m’r (23’1 1% IM 

(M. IO. C-H.$J: rcqulro I% 1611. 211 I 111. l9K I IO. IT I I II. 

I93 (*‘) lb< (‘6) ad IO? (I!) -- . - . 
(II) From I . /~untd ! - phmfrrnrrtdrk &nd I phrn\Irwrn+ 

d& Cone hydrochbnc acld I\ drop\) *as added to a wlurlon of 

I~form~C~~phcnyl~somdolt (0 b\ mgl and I~phcn~l~ro~nd& 

(I 0: mu) In tctrahydrofunn II (ml) The mlsturt tmmedlrttly 

became blue After 1 <h tk solutwn wa\ dllutcd with chlow 
form (I$ ml). and catnctt4 wth hnnc (IO ml) The 4wout layer 
was twk-crtractcd with chloroform. and tk combmcd organic 
c~tract~ ucrt dntd fSa:S0,) rnd ok ywld of the dlpkn)ld 

dlbcrwopyrromttkn *a\ estlmatcd rpccrrorccglcallj fb\S 1 
Tf.C and mlacd TLC with the pwduct abmc rc+takd onl) one 

Lumpomnt. Islhca gel. pctrolcum+thyl acetate l I 2. s111ca gel. 
ether-pctrolcum = I I1 

(~1 F’rm I~ph~lol~wrndolr and fwmaldrh~dr Panformaldc. 

hydc (0 31 ma) ua% dwolbcd In vrrm ethanol (1 mll contawq a 
trace of potwwm hydrox& and added IO I-phcnylwxndolc 
t I I a) In ttlunol 4 I ml) folloucd by coni HCI (1 drops) On 
addition of the acid. tk mixture tmmcdiattly bccamt hlue.grccn 
II w-a% shaken In ur In tk duk for 3 h T?w plsmrnt *at punficd 
and crtimrtcd rptctro~cogcally as abo\c L IG ylcld) 

(IV) Afrrmpfrd Monnlch wartwn httcmprc to carry out the 
Manruch reactwn on I~pbcnylwmdolc under a \arwt) of con- 
d~t~onr gave a mluturc of lhr ycllor ox&twe darner (J) rnd tk 

bhs d~knroppnomcthtm (4) Tkw prodducts cc&l k rradlly 
vpwrtcd and rdcntlfwd b) 11 (’ (witca gel, tunrcnc- 
cyclokunc q ! I. 4. R, 0 U. 3. R! 0 17 Thus vlth dlmtthyl- 

ammc and panforrnaldchydc In ethanol Iaqon. dart. J h) 4 (VT) 
and 3 (FX) were ohtuned With N.Y.dlmcthylmtthyllbrnc 
a.mmowm chbndc m acctorutnlc (1 h. rutrogcn dark) tk 
dikn~opynomcthenc *as tk mapr product 

!~Car$omrtCnr~rsorrlddrar Methyl cartvmatc (0 ?t 8) In 

anhydrous d~ncthylformrmldc (3 ml) *as added dropww to a 
stlncd mtature of rodtum hydride (0 !3g1 Jnd eaylcnc 
dthromldc ( I tl#l In anhvdrouc &mtthytformam~d~ fC ml) undrr 



nitrogen Tk m~~ttuc WJS rtmcd J[ room tcmpcntwc foe ! h. 

Jnd then pouted rnto ICC wJter IW ml) The rcrult~q prcc~p~urc 
YJS rcmobed by filtntlon Jnd cryrtalliwd (chuco& from 

methanol-water to g~v’c gbucnmg white plates 10 II g. !23) 2. 
u&rnethoxy~romdo~iru, m p lm5- IW Ilit” m p 109- 109 53 

?<uboethor~~somdolme Y JS prcpucd uulogously (49%). 

m p V-W (bt * m p 83 ar was !~ca.rW~nr~loxyi~~ndol~ne 

(Y?). m p lO4-I&’ Found C. 7‘ 75. H. 5 8. K. ! 7 C .HvW& 
requucs C. Y 85. H, 5 95. S. ! 55q 

c&c) - 4.9. ~tn:ukp1m1m3 + jr.%. dhrdro . ! - mtihvi - I.! - 
dmobm:[fl . ~rntndnlrnr (6) N-Mcthylmrlc~m~dc (0 I?9 g1 in 
trtrah~drufuran (1 ml) *a\ added to a soluttin of !.bcn. 

ryhsomdok 10 42 01” In tetnhydrofunn (2 5 m!) stured under 

nitrogen .4 cream colourcd prtclpltrte formed after ahout 

IO mm After 4 h the solid WJ% rtmo%cd by filtration md crysbl- 
bud from ethanol to go rhmy whrtt plate% (0 @lg. 6lcT) of the 

cnd+rtiuct (6l m p I59- lb0 (’ (dcc) Found C. ‘! I. H. ! g!. 

N. 8 “X. Mw’ 118 II?! C.pH&.): rcqulrcr C. w 45. H. f 7. N. 

884. M 118 I37 b4KBr1 l7ti. IW. 1430. I!RI. 11X 761 and 
TU)cm” blCDcI11 7 !t-’ 0 (m. ArH). 4 Y (m. H it C4.C9). 3 b< 
(m. H ~1 Tk.Coll. ! \< (3. PhTH:) nd ! 24 (2. NW) m;r (I!!3 

IIIUM. 16). 207 I!f. M-rm&J. I II (23. Imde). and 91 f 100. 

C-H-‘1 
&hrdrr~m~rWl of 2.sub~nrtirrd r$otndolmrs ~~olotren o/ fhr 

rtrr/fr& Isorndolrj a$ hfs-Ndtr addrcrr Khncrh~l - I.4 . 
c&otihox\rplmlrlo . I.4 . drh>dronophrholmr + 2.1 + drcor. 

borblott Ifl :Car&thox~lromdolme (0 I! g1 chlorarvl (0 26 0, 

and dlmrthyl Jcct~kntd~cuhoxyLtt IO 580) were stintd in 

dlglbmc l6mll Jt IJ!-1%’ (25 h. N:l TIC \ol\cnt Jnd CICW 
dlcnophlk were removed 111 tacw. Jqucous sodium hydroxtdc 

Il’i. bml) YII added. and the mixture was extncted ulth 

chbroform (2~ I< ml) The chloroform solutron wa$ dncd 

(Na:So,). concentrated. rti submItted to prcpurti\e TIC IriLcr 

gel. pelrukum+thyl Jcetatc q 2 I) T)rc component with RI 0 U, 
dvnethr I - I.4 . crrboethorycplmlno + I .4 - d#hydroruphthrltne . 
2.1 . dlcarboxylatc. *as rccobcrcd as an 011 (Y)mg. IQt) 

(Found M’ n .\!I 101 C,.H -Nfi rcqulrcs !>I 106) r,,,KClr) 

I?(. IW. l69!. 163. 113. !,‘rc. 1W. rrd IOWcm ’ gKDClll 

7 41 Im. H at C5.W. 1 04 (m. H at C6.t3. ! 81 !s. H at CI.C4). 

4 tB (q. J q f Hz. CH:Mc). ! ?R (I. OCH,). and I 21 (I. J - ’ Hz. 

CH:Vcl m:r c!4’l r!l fY. 26). Z!! (39). 213 (91. 211 191. Mo(48). 

IXI (13. 189 (I00 M~dtcnoghllrl. IT4 (IO). ITI (861. 147 (II). 146 
(81). 141 [!I) and 142 19. d~nophllcl IOn prolonged ttorqt at 0’ 

IIw 011 solldlkd end then hrd m p ‘1 q-% I 
rnJo - 4.9 + I’rvbWhnxrrplmlfio + !a.91 . dlhsdro . I.1 . dloro 

. 2 - phrnrtbm:[rj - rrcplndolrnr (8) ! - Cutwthox)l~indollru 

IO ?RgI. s . phcn~lmrklmidc I! ZOgI). 2.3 . dlchloro - !.h . 
dlcyanobentoqumonc (IXIQ. 1 I? g). and bnrenc (II! ml) vert 

rtlluxcd with 3tlmn.g IN:. I? hl Next m0tn11~ the prcclpltatcd 

qumol mrs rrmobcd. and tk fltrrte uJ\ concentrated and 
treated ulth ether to prcclpltatc caco~ 3’.pbcn~lmalc~m~dr The 

filtntc was rgam concentrated. and <ubjccted to cdumn 

chromrtograph) (sittc~ gel. 3 x ! t cm. acetone petroleum = 

I 2) appropnrtc IrJctlonr kmg detected b) TLC Isame syltcm. 

R, 0 3’1 14 combmrd Rcmo\al of \ol\tnt. and cryrtllhlrtlon 

from ethanol ga\t whltc nctdle$ (0490. IlCrl of cndo . 4.9 . 
cubcuthorycptmmo . 3r.G . dlhydro - I.1 - ~IOW - 2 + phtnjl. 

knrlfl~rolndd~nc. m p l&-l& $’ Found C. 69 l!. H. 5 0. N. 
:6V M’ q 362 I3 C.,H,,h’:T). rcqutrcl C. 696. H. 5 0. N. 
I ?(cf M - %! I!? A,,IE~OHI 2% II. Ial. 263 (6cb). Jnd 

,‘bPInm lulol r,,(Nupl) 130. 131:. Iboo. IW. IfM. I!%. 

1215. 119:. 1180. 114:. 108:. 740 and 69Ocm” alCDCl,l I !O- 
? I4 (7Hl rnd 6 41 (31 lm. m. 4rHl. $61 (m. H at C4.C9). 4 I4 

(q. J - ‘Hr. CH:Mc). 3 1# (m. R JI CIa.coll. and I !I 0. 
J = f HI. CHaMe) mlt 1161’1 ?62 (W, 9). ItI7 114). 21 (211. IPI 

129,. 114 (2’). I69 IllI. I61 160. l.Yl (611. 129 (6:). I3 t6I). I19 
I43 and I I! (IIy1) 

rtn 4.9. Cotirhn~prmrnc) Ia.91 . dth\dro 1.3. dwxn !. 
phrnrlbrn:[fl . ,~ornd,hnr (9) (a) Uwrfl\. h\ d~h~dro~rndflon 

and < \c IooddrtrlJn or 14” ~.CJr~lh~,a~l,Olndollnc to ,‘) 8). H. 
phenylmak~rrudc IO ,‘Ig1_ shloranll IO 1Zgl and d&me t9mll 
ucrc ,tlrrcd at IIt’ t\.. llhl The $ol\tnt uas rcmotcd in bacuo 

and ctkr I$ ml) ~1s added to tk rcrrduc. and tk mixture kept 
o\crrught at 4’ TOW rcsultlng cohd u~r ct)ctGccd ethanol 

to give whltc (0 111. WI of the tr*rdducr (9). m p 
ItSI Three cr)rtaJl~utw~~ from nosed the m p to 
I& t-18?’ Found C. 698. H. 5 I. h’. 7 8% A,IFnOH) 2% (I. 

10501. 261 (9.301 rnd 30 5nm (!&I1 v,,tCHCI,) IV, 1710. 
lf03. IW. 1390. IX<. 1190. IW. ftg!. and BWcm” 

7 <I-?09 m. ArH). ! 61 (s. H at C4.CW. 197 (q. 

J q 7 HI. XH Me). ! 01 (s. H at C3a.CpI) and I I! (1. J - 7 Hz. 

XH:Mcl m/i WI W (M. I). I89 1100. M+d*nophllcl, 

h under nitrogen Tbr 

diglyme was rcmobcd III t~ruo and the teslduc ~8% submlttcd to 

prcpurtlrc TIC (ullca gel. petrokum tthbl acetate q I II The 

mlxturc conrwcd csentullp of ~~phen~lmJklmlde tR, 0 51) 

and the e&c&duct (R, 0 41) Tht latter fnct~~ YJS crystrlhsed 

from tthanol to gvc rk cwrdduct (22 mg. I!%1 tdtntwrl 

(mlued m p. TLC. NMR) wvrth tk prc\m* wmpk Mlxcd m p 
vlth cndo&luct lr! 5 - 147 

mdo and t10 + 1.9 + Cdrboefhoxyptmmn . 3r.G - drb)dm . 2 - 
mrfhrl . I.3 . dlcJlob~n:[rllrolnddlnrr (10. 11) In an uul~ous 

mrnnrr. rcJctlon of !sJrbocthoxylromdolrnc. h’.mcthyl- 

mlklmldc and DDQ In knttnc 13 h) gave in 26% ylcki cndo - 
4.9 - ctithox~eptmtno . 1r.h . dlhydro . ! . methyl . I.1 + 

dloao&n~~fjlsocrlnddnu (10). white crystals. m p lULl41’ from 

cthanol-cthcr [Found C. HO. H. t !4. S. 9 4q M’ q KXI II I 
C,,H,,N.G require\ C. 64 0. H. q !S. h’. 9 !CrC M q WI I I I) 

&CKll) : 19-T I4 tm. ArHI. q <? lm. H at C4.C9). 4 IQ),. I?! 

(m. H II C.L.CW. ! 11 tr. t+iMe), and 1 3 (11 Equlhhntlon of 

thlr endo-dduct In dlglbmc at l4!- 150’ fof IS h m the prertKt 

of J small proportIon of tk dlcnophllc as before g.a~ In U4cc 

y~ld tk conc~pondmg txedduct ( ID. fine uhitc needler m p 

161-164 q’ from ethyl arttatc-pctrokum Found C. 6165. H. 
( 56. N. 94”+. M’ q WI0 II0 SCCIXII) ? W-’ It tm. .*HI. ( W 

t%. H Jt (‘4.C9r. 1 pcl I@. 103 Is. h’Mc). ,T g0 (J. H at CIr.Oa) and 
I I\ iI) 

Drnop)t~Jr twhavv tndo . Jr.01 + r)lhydro + 4.9 . cu. 
kthoxycplmmo . ! . methyl . I.1 . dloaoknz{r)l~mdollnc 

(0 3OOgl. N~phtnylmrlcimrdc (0 !ZOgl and dlgl)mt (4 ml) were 
heated II I4(-IW t I6 h. argon) The sol~cnt UJS removed rn 

rocun. the rotdue In drchloromcthne WJS *a<hcd vlth wJtcr, 

dntd end submltltd to column chromatography (sll~cr gel. 2 5 I 

.’ !cm. cthcr-petrdcumdvchloromethane q 4 ! I) Fnctmns of 

co 5 ml acre collected and were assessed b) TLC In the ur~J 

yay fractlonr I!-19 gabc I! mg t2Y3) of the exo,N.phcnyl 

rdduct 0) ldCntlCJl ImIxed m p _ KMR. IRI vvlth the umplc 

prtprrcd culer Fnctlonr !I-? contuned 3 mg of a mixture of 

the rtatt~ng matcr$ll and ~tr cxo Isomer Thor mrtture uar 

separated h) prcparatltc TI.C (slllca #cl. ethyl acctatc- 

pctrolcum q I I) to gvc tk ctartmg mrtcnrl (I I mg. ksr m&k) 
togctkt vlth (8mg (19’7) of rk cto Isomer (more m&k). 

tdtntlcal (m p NMR. IRI vlth the sample prcpvtd In tk 

rxpcnmcnt dtrcnkd Immcdutcl> rbobc 
mda- and txo - \a.pl.0hvdn, . I.1 . drota . 2 - phrn$ . 4.9 + 

(fc,furnl * p * rulphon\~)rplmrnob~~~ql~(~~~do~~nr 112. 14) 
Ylolueru . p . sulphon)l)l+omdol~nc” fQ 69~. DDQ (0 71 gl. 

N~phtnylmalt~m~de (0 %9g1 Jnd knrcne I120 ml) uerc sturcd 

under rclhrx t3h. YI:) rnd then Illo*cd to CCWI o\cm@t The 

hydroqurnonc YU filtered alI and the frfttate u~r concentrated lo 
a brown 011. whtch was treated rlth ether TIw cruKd tk cmdt 

product to separate II uas rtmobcd. and the filtrate YJI Jgaln 

concentrated and treated rlth ether to ohtam a furtkr qurntlty 

Tk comhmcd rohdr acre urrkd with ether. and tkn crystrl. 

Ilud from cfhand Icharcoal) to give fine white needles (0 Yg. 
64ql of cnbo . !J.~J . dlhbdro . I.1 - dloxo - 2 - pknyl . 4.9 - 
(tolwnc . p - sulphonylkplm~nclkn~~fl~somdolmc (12). m p X0- 

Xl’ (Found C. 6: 4<. H. 4 <. N. h 3. S. 6W C:qH.&laS 
rcqulrts C. 6‘ 5’. H. 4 qq. h’. 6 3. S. ’ 3) r,,(Nupll tW 
l?X’I. 1495. l49I IWI IUO. 1160. 1110. 740 arul 6POcm ’ 
At(‘fXlsI f WI (d. pin of AA HB’. ArH onho to SO: tubrtltucntl. 

? Y-69: Im. lncludlng rppartni s II ? 0’. 9 kH1. 6 31 Im, hrH 
ortho IO K substltucnt). ( 47 (m. H it C4.C9). 4 0’ (m. H at 
C'\J C'Srl. rnd 2 )o (s. Mel m’r (Xl’) M’ not detected ?! (IO. 

.‘! I (Q1. medwnophllcl. ,Y): I 161. I’ItqI. dlcnophrlc). I !q (3). Jnd 

91 tKJ3, 




