
mmbdnmval_n,pp.u3toszl 
PapaoaPlcnL4d.,l911. PlhdinGmtBfimin 
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Abdrmd-Tk difficultly accessibk 7,8dimethoxy phcnanthridint has been synthesised by orgaaol3hiation rcac- 
tioa in simple steps and in good yield. 

In an earlier paper’ it was shown that 2-aminobiphenyl 
was lithiated by BuLi in ether sohtion at 2’ position. 
The organolithium compound was further reacted with 
carbondioxide to furnish phenanthridone, which WBS 
rcduccd with LAH to phenanthridine. We have now 
achieved a direct synthesis of the phenanthridine by 
treatment of the organolithium compound with DMF 
instead of carbondioxide. The reactions represent 
sequence 14+3 and 1+2+3 in Schemes 1 and 2 
where the OMe groups are replaced by H. 

The new phenanthridine synthesis was expected to 
lead readily to the synthesis of the difkultly accessible 
7,8dimet&xyphenanthridiac (3) from the readily syn- 
tbesiscd 2-amino-3’, 4’diiethoxybiphenyl (1). Thus 
liition of 2-amino-3’, 4’dimethoxybiihenyl, in analogy 
with the lithiition of Zaminobiphenyl, would proceed at 
2’ or 6’ position. F+utbcr, since the OMe group at 3’ 
position, by inductive effect would render the 2’ H more 

‘I 

8 

NH2 

3 
OCH, 

OCHj 

(1) 

acidic than 6’ H, lithiation was expected to proceed at 2’ 
position, in agreement with the trends in aromatic lithia- 
tion reactions? This was indeed real&d and 7,8- 
dimethoxy phenanthridiie was obtained by treatment of 
2-amino-3’, 4’dimethoxybiphenyl with BuLi, followed by 
DMF as shown in Scheme 1. 

The structure of the dimethoxy phenanthridine was 
established by Nuclear Overhauser Effect experiments, 
which indicated the steric proximity of the Ha (i.e. of the 
-CH=N group) with a OMe group. Further the isomeric 
8, 9dimethoxy phenanthridine (s) was syntbesised 
(Scheme 1) by converting 2-amine-3’, I’dimetltoxy 
biphenyl into the N-formyl derivative (4) and cyclising 
with PC& when the aromatic cyclodehydration occured 
at the electrophilically more reactive 6’ position. The two 
compounds were completely daerent. 

In another experiment the organolithium compound 
was treated with carbon dioxide, when the 7, 8- 
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Scheme 2. 

dimethoxy phenanttuidone (6) was obtained. N-Ethoxy 
carbonyl derivative 8 of the amine 1 on acid catalyse4 
cychsation, on the other hand, gave the isomeric 8, 
!Mmethoxy phenanthridoue 9 (Scheme 2) corresponding 
to cyclisation at the ekctiophilicaily more active 6’ posi- 
tion. Attempts to reduce the 7, Sdimethoxypbnanth- 
ridone by LAH gave a phenauthridine 7 in which, COII- 
currently, one of the OMe groups had also been 
demethylated. Although it is not known exactly which of 
the OMe groups is demethylated, on mechanistic grounds 
10 it would appear to be the one closer to the amide CO 
group. 

The above experiments bring out the complementary 
character of the lithiation and acid catalysed reactions 
for the synthesis of methoxyl substituted phenanth- 
ridines. 

‘H NMR spectra were recorded on Perkin-Elmer R-32 90 MHz 
insbuwnt using TMS as an interm standard. fR spectra were 
recorded on PcrLiPElmer 337 ins~nt. UV spectra were 
recorded on Shimadzu UV 300 instrument. Unless otherwise 
stated the solvents for NMR, IR and UV are CDQ, Nujol and 
MCOH. 

(1) Lithiation of 2-ambwbiphenyi and tnatmd with DMF 
A soln of n-BuLi (0.07 mde, prepared from 1 .O g Li sod 9.6 g 

n-BuBr) in ether @On@ was added to a well steal soln of 
2-aminobipbcnyl (2.8 g, 0.017 mol) in ether (20 ml) ti- a moderate 
rate (in 1Omin) at room temp. The mixture became dark green, 
changed to dark brown and finally to brown witb yellow 
fluorescence (all in 10 mins). It was stirred for 48 hr. when it 
became reddish brown. and treated with a aola of DMF 
(5.10 & 0.07 mol) in ether (10 ml) and, aftex stirring for 1 more tu 
decomposed with water (15 ml). The aqueous layer was extra&d 

with ether (3 x 20 ml) and combined with the original. The ether 
extroctwascx~~withdilHCI(3x#)ml),theacidicextract 
beai5ed with 2N NaOH and extracted with ether (2xtiml). 
Drying over NaSO, and removal of solvent gave a sdid, which 
on crystalhahn from pet&a furnished pheaaatluidhe (1.83 g, 
62%, 92% after talrisp recovery into cons&ration), m.p. 104’ 
(lit.’ m.p. 1tW’C). Fouadz C, 87.01; H, 4.96; N, 7.96, C&N 
Requires; C, 87.12; H, 5.06; N, 7.82% v, 1630,1390,1575,1460, 
1248, 892, 772, 750, 747, 72Ocm-‘; A, 214(sh) am (Ioga 3.55), 
241 nm (loge 3.87), 267 (s) nm (Iogr 3.12). 286 nm (logr 2.86), 
297 nm (Iog E 2.76); NMR (CC&) 6 7.43-8.6 (m, H-g, aromatic 
protons), 9.11 (s, H-l, -N=CH). 

The non basic part of the mixture on hydrolysis with alcoholk 
HCI and usual work up gave the starting 2-aminobiphcnyl(O.85 g, 
3096) and some more pheaanthridmc (0.06 g, 2%). 

(2) lithiation of 2-amino-3’, 4’dmethoxybip~y~ and treatment 
with DMF 

2-Amine3’, 4’dimcthoxybiihcnyl (1.14 g, 0.05 mol) was lithi- 
ated with n-BuLi (0.05 ml) as above. A white ppt started ap- 
pear@, which changed to pale brown and light yellow (all in 
15 min). The mixture was stirred for 48 hr, when the ppt became 
yellow. It was treated with a soln of DMF (0.05 mol) in ether 
(10 ml). Workup, as above, gave a solid (0.75 g), which was 
chromatqgraphcd on silica gel (208) in benzene to yield 7, 
8dimethoxy pbenanthridk (0.7 g, 5896, 100% after taking rcco- 
very into consi&ration), m.p. 121” from pctcther Lit.’ q .p. 
121-12T. (Found: C, 75.12; H, 5.29; N, 5.68 C,sH,,N& Requires: 
C, 7530; H, 5.48; N, 5.85%); v, 1600, 1575, 1525, 1450, 1270, 
1065, 995, 765 cm-‘. A, 207.5 om (roe t 3.70), 235 om (bg c 
3.56). So.5nm (loge 3.77), 307Ml (loge 2.87), 359nm (loge 
273). 6 3.99 (s, H-3, -OCH& 4.08 (s, H-3, -UCH,), 7.48 (d, H-l, 
J =9Hz, H&, 7.53-8.50 (m, H-5, aromatic protons), 9.58 (s, H-l, 
-N=CH-). utk: 9% cant WBJ observed for tk proton at 
8 958, when tbc OMe &ml at S 4.08 was inndkl. 

The mm basii part of the mixture. on hydrolysis with alcoholic 
HCl and chromat~phy of the product over silica gel (15g) in 



(1.1 gl 88% after t&g recovery into consideration), m.p. 2W. 
(Fouad: C, 70.58; H, 5.13; N, 5.49; CaH&Q~ Rquires: C, 
70.52; IS, 4 5.39%); v,, 1660,3~~m-‘; il- 2~~ 
(iog 1F 3.741, (log 6 4.05), 337 nm (log CL 4,12), 353 nm (log E 
3.98). NMR m could not be dete~i~ as the corner 
was in CDCl~ and ~~~~, 

(tK2g) was added to a well 
in ether: (160 ml). The mixture 

was reihxd for 6Otu, caolcd and decomposed with water 
(lamI). Usual work up yielded 7 (O.l2g, 84%), m.p. 74’ from 
petctbcr {Found: c, 74.51; H, 4 
bus: C, 74-65; H, 4.92; N, 
C=0+ OH, NE&, A,, 26Onm (loge 

(i) ~-~~~~-2~~-3’, 4’-~~~~~ ~~~~ 2-A~3F, 
4~~~xy~p~~y~ (1 .O g) was ~efluxed with formic acid, (9096, 
10 ml) and fused NaOAc (0.5 g) for 3 hr to yield 4 (0.9 g, 83%), 
m.p. 164” from pet-ether-EtOAc (Found: C, 69.85; H, 5.50: N, 

Rquircs: C, 70-Q H, .M8; N, 5 

added to an icealtd win of thy N-f~~y~ de~~~~e (0.5 g) in 
C~Cl~~§Ornl). After keeping for 48 hr, the solvent was removed 
and the mixhuz decomposed with ice-water. ExtrWbn with 
ether, drying over Na&Q and removal of solvcat gave the 

6, 75,13; H, 5.7k N, 
C, 75.30; H, 5.48; N, 5.85%); m: no 
OH, NHz. A- 255 mu (bgr 4.93), 
og d 4.52); 6 3.93 (s,4.3,0CH& 3.wI (s, 

~~3,~H~),7.17 fs, H-l, EM, 7.6 fs, H-l, ~,~),7”~ ~7*9{rn, H-2,Hz 
and H$, 8.17 (m, H-2, HI and H.& 9.0 (s, H-1, &). 

urbu~y~ daiuatiw. The N- 
cthoxy carbonyl d&vat& (0.5 g) was cyclised as before, to give 
9 (0.3g,60%), m.p. 296” from EtOH. @ound: C, 70.42; H, -f-21; 
N, 5.3036 C,SHJ?O~ Rqtis: C, 7058; H, 3,13; N, 5.49%); p- 
1660, 33~~-‘* 1,, ~~ (logr 4.48), 265nm f 4*159, 

32Oam (loge 3.80)* 3Mmn i 3,?6). 
not be determined as the impend was 

~n~l~~le in CDcl~ and ~~~~. 


