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Abstract- Treatment of a number of N-methyliscwarbo~tyrIls wth mcrcurlc acct;i~e gives ribe 10 the 4 
mercurated derivatives. which undergo insertion reactions wth methyl xrylatc and Hlrh styrcncs In the 
presence of palladium acctare. 

Benz0 [clphenanthridinc alkaloid~‘~’ have attracted Heck”.’ has shown that transient arylpalladium 
some attention recently because fagaronine (1)” 
has a high activity against the P388 test system. A 

complexes. generated either from ary!mcrcuriacc- 
tatcs or chlorides. or by oxidativc addition of aryl 

number of synthetic routes to the ring-system has 
been devised,‘.2*4 among them’ the photochemical 

iodidcs or bromides, in the prcsencc of palladium 
acetate or Li,PdCI,. undcrpo useful insertion 

ring-closure of 4-styrylisoquinoline derivatives (4) reactions into a wide range of alkcnes 10 yield 
which. themselves, are prepared by the condensation of arylalkencs (Scheme 2). Insertion occurs pre- 
arylglyoxals with 1.2-dihydroisoquinolines (Scheme dominantly at the least hindered end of the douhlc 
1). Although in principle this is a short route to bond, and the rrutts product usually is formed. Thus. 
benzo [clphenanthridines from readily available the reaction of phenylmercuric acetate with methyl 
starting materials, the main disadvantages are (a) acrylate or with styrenc In the prcsencc of palladium 
difficulty in preparing and purifying the required acctatc or LizPdc’I, gave high y~clds of ~J’WL methyl 
arylglyoxals and (b) the condensation of these with cinnamate and rrtrns-stilbenc. respcctivcly. An early 
secondary 1.2-dihydroisoquinolines of the type 2 application to heterocyclic chemistry, and one of 
favours the N-substituted isoquinolmium salr (5) over relevance IO our work involved’ the treatment of 5- 
the required 4-substituted derivative 3. chloromercurluridine (6a) with crhenc in the presence 
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Scheme 1. 

of Li?PdCl, to yield 6b. which was then reduced to 5- 

ethyluridine (6ej. 
Repetlti~~n of the reaction with (I- and ~-~hlorostyrenes 
gave the expected products 7f and 7g. rcspectiveiy. in 
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As IV-methylisocatbostyril 17a) undcrgocs“~‘~) elec- 

trophilic substitution at C,. then if 7a could Aso hc 
mercurated at C,. it might be possihlc to apply the 

Heck reaction to the preparation of 4-styrylisoqutno- 
line derivatives. When 7a was added to ;I solution of 

mercuric acetate. the mer~Lirated dcritativc 7b was 
formed as a whttc crystalline solid. which w:rs isolated 
in 70”,, yield. Substitution had occured at c’, as 
indtcated by the ‘H NMR spectrum which exhibited a 
one hydrogen singlet 7.S CC, H f and no absorptio~~ 
between 6 and 7~5. characteristic of C-,-H. The 

mercuriacetate derivative (7b) reacted with methyl 
acrylate. in the presence of a stoichimctric amount of 
palladium acetate, to yield the rrtrtr\ compound ‘7~ in 

78 ‘I‘, yield. This product was identical wtth the 

compound prepared ‘I from N-methylisocarbostyryl- 
4-aldehyde (7d), thus contirming the structure of 7b. 

The reaction of 7b with styrcne under simtlar 
conditionsgave the t~rrir~-aLastilbcr~c (7~1 in 57 I’,, yield. 

rcasonablc yield However, when 7b was reacted with 
l.4-JImcthouystyrcne. the required product (8) could 
be tsolatcd in only 1. 2”,, yield. No other component of 

the complex mixture could be charaoterised. Although 
Heck states that yields of products dropped when 
the arylrner~~~ri~~~~tate or chiortde contains electron- 
donating substitucnts. very little work has been 

reported usmg styrenes so substituted. and nothing 
with 3.4-dimethoxystyrcne. When phenylmercuric 
acetate was reacted with styrcne under our conditions. 
f,.trn.+stilbcnc was isolated in 67 ‘I,, yield, whereas 3.4- 

dimcthoxystyrcne reacted to give only 3”,, of 3.4- 
dimcthorgsttlbene. With p-methoxyphenylmercuric 
acetate and styrenc the corresponding stiibenc was 

obtained in 65 “,, yield. whereas 3,4.4’-trimethoxy- 
stilbene could not be detected in the complex mixture 
formed when p-mcthoxyphcnylmercuric acetate and 
3,4-dimcth~~xystyrenc were reacted m IMeCN solution 
in the presence of palladium acetate. This aspect of the 
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Heck reaction will be reported in detail subsequently. 

OMe 

8 
9a. R=H 
9b. R = HgOAc 
9~. R = CH = CHC02Mc 

It was interesting lo find that both 7h and 9a could 
be mercurated at C,. despite the presence of the 
electron-rich 3.4-dimethoxybcnzene ring in each. The 
position of mercuration was established from the 
‘H NMR spectra of the products. However, 5-nitro-2- 
methylisocarbostyril could not be mercurated. The 
mercuriacetate derivative (9b) reacted with methyl 
acrylate in MeCN solution in the presence of a 
stoichimetric amount of palladium acetate 10 provide 

a good yield of 9~. which offers an alternative 
photochcmical route to the benzo [clphenanthridine 
nucleus. Further work on the scope of these reactions 
is in progress. 

IR spectra were recorded on Pcrkin Elmer 237 instrument. 
‘H NMR spectra were obtalncd with Varian EM360 or Jcol 
PSI00 spectrometers and chemical shifts arc expressed in 
parts per million (6) downlicld from TMS as an internal 
standard. Mass spectra were recorded with AEI MS12 
instrument. All m.ps are uncorrected. 

2-Mf~rlt!.lr.soc.urho\r~.~~ I-4-nlrrc,lrriu~rruru (7br. 2-Methyl- 
isocarbostyril ( I Og; 0.0063 mol) was added all at once to a 
stirred soln of mercuric acetate (2.13 g: 0.0063 mol J in AcOH 
(lOOmI). and after l6hr at room temp the soln was 
evaporated to dryness in LU(UO The white powdery residue 
was crystallised from EtOH to pibc white needles of 7b (I.5 g: 

70”,,). m.p. 220 222’. ‘H KMR td, DMSO): 2.0s [3] 
(MeCOI; 3.6s _3] (N-MCI: 7.2s [I (C,, -HI: 7.4 -X4m [4: 
(Ar-H). [Found:C.34.3:H.2.7:N.3.2C,2H,,N0,,requires. 

C. 34.5; H. 2.6: N. X55”,,: 
6.7-Drmrrhox~ -2-mc,rh!,/rroc,orho\r~ r!,l-4-mer~ltrruc.~rorr 

(7i) was prepared similarly. and obtalned in 34”, ylcld as 

white needles. m.p. 250 251’ rrom EtOH. ‘HNMR 
(d,DMSO): 1.76s [3] (MeCOI: 3.5s [3] (N-Me): 3%~ and 
3.X8s [6] (2 x OMe): 7 Is [I ] (Cl-H): 7.35s [I] and 7.56s 
[I ] (C, H + CH H). [Found: c‘. 35.0: H. 3.0: N. 2.9. 
C,,H, 5HgN0, requlrcs: C. 35.2: H. 3.1 : N, 2.9 “,,]. 

3-( 3.4-Df~fwrho.~ i’phun,td )-2-nlrrh~lf.\o~uf~~~.~r~.~~./-4-~~f~r- 
c’wwcc’rart~ (9b) was prepared similarly to the above Hg 
derlkatlves and was obtalncd as white crystalhne powder in 
47”,, yield. m.p. 250 252 . ‘H NMR (d,DMSO): 2.05s 131 
(MeCO); 3.35s !3j (N-Me). 3.9s 1.31 and 3.95s [3] 
(2 x OMe): 7.8 7.Ym [3] (.A-H). 7.4-7.6m [3! 

(C5-H + C,.-H + C7 H): 8.4m [I] (C,-HI. -Found: C. 
42.8: H. 3.7: N. 2.0. C,,,H,“HgNO, requires: C. 4f3.35: H. 3 4; 
N. 2 5 I’,, 1. 

trans-Srtlhrnr. A mlxttirc of phcnylmercuriacetate” 
(1.788. 5mmol). styrenc (2.Oml) and palladium acetate 

(I 13g. Smmole) in MeCh (IOml] was stirred overnIght at 
room temp. Pd metal was deposited as a mtrror. the 

homogeneous mixture was poured into water (lOOmI) and 
extracted into CHC’I,? (2 x 5Oml). The combined CHC‘I, 

solns were washed (2 x SOml HIO). dried (Na:SO,) and 

evaporated IO lcave a clear gum. Crystalllsatron frl?rn Me01 1 

gaVC fnJtI.\-Stikne (600mg. 67”,,) m p. 122 124 ((It.’ ’ m.p. 

122-124 1. 
4-Mcllro.\!,-trans-.srilbr,tr was prepared similarly in 65 “,, 

yield. m.p I IS- 117 from MeOH. 
3.4-Dimrrltu\ I -trans-.srf/hf,nr was similarly prepared in 3 ‘I,, 

yield and obtained as small colourlcss prisms from McOH. 
[Found C, 80.2. H. 6.4. Calc. for C,,,H,,,O,: C. X0.0: H. 

6.6 “,,I. 
Mcrhjd trans-3(4(2-mrr/r!./l.\,J[.ur~f~\r~ 1’1 /lptx~p~w~~r~~ (7~) 1 A 

mixture of powdered 7b (5 mmol) and palladium acetate 
(5 mmol) m MeCN ( IOml) was sttrrcd at r.t. for IOmln. then 
mcrhyl acrylate (2 ml) was added and stirring was continued 

overnight The soln was filtered through kclselpuhr. whrch 
was then extracted with C’HCI,. This extract and the nrlglnal 
eluate were scparalcly centrifuged. decanted from I’d mcl31 
and cvapnratcd IO dryness to yield a gum (2.05g1 from the 

MeCN boln and a solid (0.8 g) from the CHCI,. The gum and 
rhe solid were comblncd and crystalliscd from MeOH 
(charcoal)toglve longwhitc needles (0.675 g: 5h”,,)of7r. m.p. 
170 171 (lit.” m.p 170-171 ) 

2-,ZIf,rh~ I-4-trans-\r\ r~/i.\oc.urhosr~,r.il (73). i\ mlxturc of 
powdered 7b (2.09 g; 5 mmol) and palladium acetate 11 13~: 
Smmol) In McCN (10mI) was stirred a~ r.t. IOmln then 

styrcne (‘ml) was added. After stirring orrrnlghr tit r.t. the 
mixture was poured into water I lOomI) and extracted with 

CHCI, (3 x SUmI) The combmed C‘HCI, cxIr;ic‘th were 
washed with water ( 100 ml) dried ( MgSO, I and cv;iporutcd 
to leave a gum 12.Og). Trlturation with ether g;tvc 8 solid 
whtch wascrystallrsed from MeOH to give pale yellow prisms 
of 7e (0.74g: 54”,,). m.p. 14X-150 ‘H NMK ((‘DC‘I,,I: 

8.44-8.56 m. [I ; (C,-H): 7.2-7.X m [ IO; (C’,,H + <‘, + <‘,.tl, 

+ -C‘H=1. 6.Yd [I 1 J = l6H7 (CH=). 3.6s :3j (N\i(‘tll). 
[Found: C. 82.75: H. 5 7: N. 5.4. C‘,,H,,yO requires, C. 
82.6; H. 5.7: h. %.I”<,_. 

2-hlc.rlrl /-4-trans-(2’-~/r/oro).~rr.r~/i\r~c.c~rhor~.~r/ (7f1 This 
was prepared slmllarly to 7eand was obtatncd ;n 73 ‘I,, yield as 

white needles from EtOH, m.p. 176 17X” [Found C’. 73.0: I I. 
4.7; 4.5: C,,H,,ClNO requires: C. 73 I. H. 4 7; U. J.7”,,_. 

2-.tlrrlr~ I-4-trans-(4’-r~h/r~~~f~~\f I rj hwctrrhfbr t.ri/ (7g) wai 

similarly prepared m 41 ‘Ia, yield. was ohtainod ;LS white 
needles. m.p. 155 I57 from McOH [Found: (‘. 72.9; Ii. 4.3: 

N. 4.6: C,,H,,ClNO requlrcs: C. 73 I. H. 47. N. 4.7” ,,,, 
Jbf~f/l\‘/ tranS-3- [4-) ~-fJ~f~~~~~~/-~-(~.4-t/~t~~~l/~1~.~~~~/l~~~ll~/ li\tb 

c-ol.ho\r!.,:,.l)propc’frcrrc’ (%). A mixture of Yh (3sOmg. 
0 00063 mole). palladium acetate ( 1. I3 g: 0.00063 molt 1 and 
methyl acrylate (l.Oml) In McCN (5.0ml) W~IS stlrrcd al r.t. 
overnight. After (iltratlon through kelsclguhr the solid H;IS 

extracted with hot CHCl,\. the soln drtcd [ha,S0,1 and 

evaporated IO dryness IO leave a gum uhlch uas boiled with 
MeOH and charcoal. littered and crystalliscd IO $1)~ Nhltc 

necdlcs(5Omg:20”,,)of9cm.p. 134 I35 ‘~iNMR(C‘I~(‘l,,~: 
X.5-8.6m [I I (C,-HI. 6.X X.2m [7: (:\r H’s); 6.1 d. J 
= I6 Hr :I : (=CH .- ); 3.95s and -1.0s ;6] I? x O(‘H,I: 
3.75s !31 (CH,O); 3.35s [3 ’ (NCH ,) :l-‘ound. (‘. hY.5: H. 
5.2: N. 3 2. C~~H2,NOI requires: C. 69.7. H. 5 i; N. x.7”,, 1. 
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