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a-(4,6-DiphenyI-Z-oxo-l -pyridyl)benzyl-lithiums and their Reactions 
with Elect ro p h i I es 

By Alan R. Katritzky,*$ John Arrowsmith, Zakaria bin Bahari, Chandra Jeyaram, Tayyaba Siddiqui, and 
Socrates Vassilatos, School of Chemical Sciences, University of East Anglia, Norwich, NR4 7TJ 

1 - Benzyl-4,6-diphenyl-2-pyridone is lithiated by LiNPrl, at the methylene carbon to form a carbanion which reacts 
with various electrophiles to give the corresponding 1 - (a-substituted-benzyl)-4,6-diphenyl-2-pyridones. Potas- 
sium dimsylate converts 1 -benzyI-4,6-diphenyl-Z-pyridone into the 3-methyl derivative, The anion derived from 
1 - (a-methylbenzyl) -4,6-diphenyl-2-pyridone rapidly rearranges to the azepinone (1 8). 

HYDROGEN atoms on sP3-carbon attached to nitrogen arc 
rendered acidic if the nitrogen also carries a carbonyl 
group as demonstrated by Durst,l who lithiated (1) to 
give (2) as shown by the formation of (3 )  011 rapid 
quenching with D,O. Beak similarly lithiated (4), 
but the product isolated was ketone (6) arising from 
rapid reaction with more (4). Such self-condensation 
was prevented by Seebach in the anion (7) of the iso- 
propyl derivative (5)  or in NNdimethyltriplienylacc- 
tamide. NNDi benzyl-benzamide and N-benzyl- 
henzamide 5 have also been successfully lithiated (the 
latter requiring two equivalents of base) and all these 
carbanions reacted to give the expected products with 
electrophiles such as alkyl halides, aldehydes, ketones, 
and esters. Seebach and Schlecker have metallatecl 
N-methylsuccinimides a t  the methyl group, but con- 
siderable steric hindrance around the carbonyls by C- 
substituents is required to reduce diiner formation. 

MeEMe2 PhCONMeCHt COPh 

'CHRPh 
0 

0 

( 6 )  

0 

( 7 1  

We reasoned that N-alkylated lictc\roarom;itic car- 
bony1 conipounds should also be capable of a-metal1 a t '  ion 
and that the considerable aromatic stabilisation of com- 
pounds such as pyridones 7 could be advantageous. 
Our initial experiments centred on cornpounds of type 
(8) which were prepared in fair to good yield from the 
corresponding amine and 4,6-diphenyl-2-pyrone (9) 
itself available in one moderate-yield step from com- 
mercial benzoylacetic ester. Alternatively, l-sub- 

5 New permanent address; Department of Chemistry, Univer- 
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stituted 4,6-diplienyl-2-pyridoiles can be prepared via the 
corresponding 1-substituted 2-methyl-4,6-diphenylpyri- 
diniuin cations.*O In compounds of type (8) the phenyl 
groups sliould discourage nucleophilic attack at  ring- 

Ph fi0 
I 

RC H, 

Ph (io 
( 9 )  z = o  
(101 Z = N -0- 

a ; R =  Ph 

c ; R = p -MeOC6H4 
d ;  R = p -MeC6H4 

b ; R = u-CLCCH, 

carbon and the anions (11) resemble their oxygen analo- 
gues (10) which can readily be alkylated.ll 

ilfctallatioiz TeclzItiqu~s.-Potassium t-butoxide in 
diniethylformamide and sodium hydride in tetrahydro- 
furan did not react with 1-benzyl-4,6-diplienyl-2- 
pyridone (8). Treatment with potassium dimsylate in 
dimethyl sulplioxide at  60 "C formed a highly colouretl 
reaction mixture, indicative of anion formation, but 
subsequent treatment with an electrophile, such as 4- 
toluoaldehyde, gave as the only product identified 1- 
bcnzyl-3-methy1-4,6-diphenyl-2-pyridone (24:/0, un- 
oytimised). We suggest that  this product is formed by 
initial reagent addition to give (12) followed by the 
pathway (12)-+( 1 3 ) 4  14). The nearest heterocyclic 
analogies we have found are the methylation of quinoline 

I 
PhCH2 PhCH2 

I -  
PhCH2 

(12 )  (13 1 114 )  

and isoquinoline in the 4- and I-position respectively 
(see also ref. 13). Walling l4 found the dimsylate anion 
will react with alkenes to form cyclopropane rings [cf. 
(12)+(13)1. 
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However, lithium di-isopropylamide (LDA) in tetra- 

hydrofuran reacts rapidly at  -78 "C with (%) to gene- 
rate a deeppurple solution of the corresponding car- 
banion. Treatment of this solution with deuterium 
oxide gave (lria) with quantitative mono-deuteriation 
(from n.rn.r.) a t  the a-carbon, and, as discussed later, a 
variety of other electrophiles also reacted with (16) to 
give products of type (15). The 1-(substituted benzyl) 
analogues (8b) and (Sc) also gave similar highly coloured 
solutions of their anions, which reacted with electrophiles 
without rearrangement. 

Although I-(a-metliylbenzyl)-4,Ci-di~~lieiiyl-2-pyridon~~ 

Ph 6 I 9 
PhC-ii 
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(16) R = H 
(17)  R = Me 

Ph a. I 

PhCHR 

(15 )  

j ; R = p-MeC6H,CH(OH) 
k ; R = 
1 ; R =  p -CICcH,CH(OH) 

- M@OC~HLCH(OH) 

m; R =  m-ClC6HLCH(OH) 
n ; R =  Ph2CIOH) 
o ; R =  Me2C(OH) 
p ; R =  c~c~o-C,H , , (O I~ I  
q ; R =  COZEt 
r ; R =  C02H 

P h P :  

Ph 

(18) 

(lhb) also rcactcd with 1,1);2. in tctrali3.drofuraii a t  
-78 Ĉ: to givc ii deeply coloured anion, this aiiion 
rrtpiclly rearranged : on quencliing with H,O, 2-inctliyl- 
2,5,7-trii)henylazepin-3-one (1 8) was formed as shown by 

and decoupled spectra (Table 1) show the expected peaks 
and further support the structure. 

We believe that tlie instability of carbanion (17) is a 
consequence of steric crowding which reduces effective 
co-ordination of the lithium by tlie oxygen atom as 

Ph 

OLi 

(19 1 

conipared to that in  ( 1  6). Consequently, (17) collapses 
to ( 1  9) which then gives ( 18) following Cope rearrange- 
iiicnt and protonation. 

Iiractioiz of Lithiiam Ilcvivatives with ELectvophi1es.- 
Organolitliium (1 6) land its analogues derived from (8b) 
and (Sd)] react rapidly at  -78 O C  with many electro- 
philes: consumption of tlie anion is assessed by the 
colour discharge. Thus, substituted benzoyl chlorides 
gave the a-benzoylated products (15d-11, Table 2) in 
fair to good yield. Methyl benzoate gave the satne 
product as benzoyl chloride (25d) but double the reaction 
time was required. 'The benzoylated products showed 
v(C=O) at  1700-1 715 cm-l (benzoyl) and at  1640-- 
1 6.50 cm 1 (pyridone). The remaining benzyl proton 
was shifted downfield to 8 6.1-6.3 13.p.m. 

The ethoxycarbonyl group was readily introduced 
with ethyl chloroforrnate (15q) ; subsequent acid 
liydrolysis gave the corresponding carboxylic acid 
(Ifir) (10OC~') also available, in poor yield, by direct 
reaction of (16) with carbon dioxide. 

Aromatic and aliphatic aldehydes and ketones added 
(16) across the carbon-oxygen double bond to give good 
yields o f  the hydroxy-products (15i-p) which showed 
v(0H) at 3 100-3 250 cm-l (broad) and v(C=O) at  1 640 
cm-l (pyridone) . The single remaining benzylic proton 
absorbed a t  6 5.0-5.5. The aldehyde products (15i-ni) 
contain two asymmetric centres. Compound (15j) 
w a s  separated into the two diastereoisomers (4 : 1) by 
fractional c~ystallisation. The i.r. spectra were super- 
imposable and tlic n.m.r. spectra iiierely showed slight 
differences in tlie aromatic region. 

TABLE 1 
l T  N 1ii.r. spectral data for conlpound ( 1  8 )  

Shift ( 8 )  28.07 !)7.!11 116.98 120.19 138.12 139 82 147.82 149.57 152 15 161.43  
Multiplicity 4 2 2 1 1 1 I 1 1 1 

J v L ___-- 
a 

As,signnicnt 11, c - 6  L-4 c-2 c*-5 ('-7 i8l'h iSI'h i 7 P h  C-3 
IJnarnhiguous assignment of individual carlmis was not possiblc. " 1 - ipso. 

mic.roanalysis and i.r. [v(NH) : 3 360 cni broad : 
v(C=O) o f  tlivjnylogous amide : 1 655 cm-l]. The 
structure was confirmed by ti.1n.r. spectral data. The 
1H n.m.r. spectrum shows outside the aromatic region a 
sharp singlet a t  6 2.36 p.p.m. for tlie 2-methyl and 
doublets appear a t  6 6.08 and 6 6.74 ( J  1.6 Hz) for 4-H 
and 6-14 positions, respectively. The 13C n.m.r. coupled 

The anion (16) reacted rapidly with methyl iodide to 
give compound (llib) iri good yield. Attempted re- 
artions with benzyl, n-propyl, isopropyl, or n-butyl 
bromide failed; however, (15,) was obtained by adding 
I,DA to a mixture of (16) and ethyl iodide (Procedure 
J3) at  -78 "C ( i . c .  reverse addition). 

Benzonitrile and toluonitrile reacted with (16) ; how- 
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ever, in place of the expected Schiff bases, the isolated 
products were the 2,3,5,7-tetra-arylimidazo[ 1,2-a]pyri- 
dines (20a) and (20b) resulting from the further reaction of 
the N-lithio-Schiff base with the pyridone carbonyl. The 

Ph 

Ph CL N \ N  

Ph fiO 
I /Ph 

H-C-CH 

Ph ' 'OR 

Ph a. 
Ph \OR 

( 2 1  1 ( 2 2 1  
a ; R = A c  a ; R = M e  
b ; R = p -MeC6H,C0 b ; R = A c  

structures of (2Oa) antl (201)) wcrc determined by inicro- 
analysis, and i.r., lH n.ni.r., and l3C n.m.r. spectroscopv. 

The alcohols (1%) and (l6j) from the addition of (16) 

RvaKrn t 
M e 1  
EtI 

PhCOC1 
PhCOAle 
P-Me6,H,COCI o-MeC,H,COCI 

PhCHO 

P-MMcOC ,H ,COC I 
p-CIC,H,COCI 

Ph,CO 
Me,CO 

Me,CO 
PhCHO 

Some benzyl 4-tolyl ketone (8 76) was obtained by 
reduction under Clemrnensen conditions of (IT>(>). 
Although 3076 C-N bond cleavage occurred (as detcr- 
mined by isolated 4,6-diphcnyl-2-pyridonc) no further 
products were identified. 

EXPERIMENTAL 

1l.p.s were measured on a Reichert ' Hot Stage ' melting- 
point apparatus and are uncorrected. 1.r. spectra were 
recorded in bromoform on a Perkin-Elmer 297 spectro- 
photometer, IN n.m.r. spectra a t  60 MWz on a Perkin-Elmer 
R12 spectronietec and 13C n.ni.r. spectra a t  25.05 MHz on a 
J EOL FX- 100 Fourier transform spectrophotorncter. 

M~cbrinZs.-Tetrahydrofuran (THF) was refluxed over 
and distilled froin lithium aluminium hydride. Comnier- 
cia1 n-butyl-lithium ( 1 . 6 ~  solution in hexane, Aldrich 
Cheniical Co. Ltd.) was standardised by titration.15 L>i- 
isopropylamine was distilled from solid potassium hydroxide 
and stored over molecular sieves, type 4X. Aldehydes 
antl ketones were kept over fused CaCI, and fractionally 
distilled. 

4,6-L)iphen3,1-2-Pyrone (9) .-Ethyl benzoylacetate (500 g) 
was stirred with sulphuric acid (500 g)  for three weeks a t  
20 "C and poured onto ice. The 4,6-diphenyl-2-pyrone was 
washed with MeOH and recrystallised froni Me,CO to give 
pale yellow prisms (82.3 g, 31(?()), 1n.p. 137-139 "C 
m.p. 130-140 "C]. 

1 -RenzLyZ-4, 6-diphenyE-2-~~ridones.--4,  Ci-l~iphenyl-2-pyron e 
(39.7 g) and beiizylamine (85.6 g)  in absolute EtOH (200 
ml) were heated under reflux for 48 11. Volatiles were 

TABLE 2 

Preparation of 1 -(a-substituted benzyl) -4,B-diphenyl-2-pyridones 

Alpha Reaction Yield 
sirbstiturnt Procedure trine (11) ("i) 

hl c 4 1.5 i 6  
Et  B 7 20 

A 2.5 72 
I 2 . 5  ti0 cycl0-C,H1,O1I 4 2 I 3  

Xlr.,COH 

CO,Et A 4 84 

ChIr,OH h ! 58 
PhCHOIl A 2 .5  6h 

* -  

Rccryst. Cryst. 
M.p. ("C) solvent form 
147--148 EtOAc Prisms 
105 - 106 Et,O-light Prisms 

pet rolenm 
193 !t5% Prisms 

EtOH 
383-185 EtOH Need1r.s 
210 -215 EtOH Needles 
lSp5- 187 EtOH Needles 
287 -189 EtOH Prisms 
186--1Pi EtOAc Needlrs 

{2:47--23!, EtOH } Pris'ns 
Itifj--168 l i t 0 H  Needles 
1HP--li0 FtOAc Prkrns 
234-235 EtOAc Needles 

lR3--784.5 EtOIl 

220 EtOAc Prisms 
l!li--'l!18 EtOH Needles 
203 EtOH Prisms 
1 i l - - l72  !l5yi Prisms 

EtOH 

20%- 209 EtOH Plates 
140-J41 EtOH Platrs 

Fouud (';&) 

Formula C H N' 
C,bH,,NO 85.3 6.0 4 .0  
CaaHZ3NO 85.3 6.3 3.9 

C,1H,,NO, 84.4 5.4 3.1 

C3,HZ5NO, 84.2 5.3 2.9 
C,?H,,NO, 44.1 5.7 2.0 
C,,H,,NO, 81.3 5 .3  3 . 0  

84.1 
84.2 
84.1 
81.0 
i i . 7  
77.6 
86.4 
82.0 
82.6 
79.5 

5.6 
6.0 
6.0 
5.8 
5.1 
5.1 

6.4 
6.8 
5.7 

5. a 

3.2 
3.0 
3.1 
2.!) 
2.9 
2 .9  
2 .7  
3 . 5  
3.2 
3.4 

Required (7;) 
/--A- 
C H  $ 
85.4 6.0 4.0 
85.5 6.3 3.8 

84.4 5.2 3.2 

84.4 5.5 2.0 
84.4 5.5 3.1 
81.5 5.3  3 .0  
78.2 4.(i 2.9 
84.0 5.6 3.2 
84.0 6.0 3.1 
84.0 6.0 3.1 
81.2 5.7  3 , f )  
( i . 9  5"fJ 2.9  
7i.!) 5.0 2.9 
85.5 6.6 2.7 

8 2 . i  6.7 J.2 
7!).2 5.7 3.4 

82.1 6.6 3.4 
7 i . i  j . 0  2.9 

-- 

8 2 . 0  6.4 R.5 

n Found: C1, 7.5. R q i i r e d :  C1, i.><j;,. Two diastereoisomers iri ratio 4 : 1 which were separatc d by fractional crystallisation fioni ethannl. c Isolated by coliiiiin 
e Compound analogous to (1.5) but derlvrd frolrl (8b) chromatography (silica gcl rliited with diethyl ether). 

I Found: C1, 7.6 Required: Cl, 7.6:,, 
d Compountl analogous to (130) but derived from (8d). 
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(Founcl: C, 77.3; H, 4 . 9 ;  3 ,  3.8.  C ,4Fl18ClS0  rcquirc5 
C, 77.5;  H, 4.8; N, 3.8%); v,~; ,~ .  (CH13i-J I ti60 C ' I I I - ~  

( G O ) ;  8(CDCrl,) 7.8-6.95 (15 H, tn), 6.45 (1 13, (1, J 2.65 
Hz) ,  and 5 . 2 2  (2  H ,  s). 

Similarly 4,6-diphenyl-2-p~.t-o1ie (4 g)  and 4-iiietlio.;y- 
benzylamine (4 .37  g) in EtOH (50 nil) n-ere hcatetl untlcr 
reflux for 16 h to afford I-(~-.tizetliox)ibenz_vl)-4, (5-diplzeiij~l-2- 
pyvidone (3.08 g ,  51%) as needles, n1.p. 115-1 L'i "C f r o m  
EtOH (Found: C, 81.7;  H ,  5 . 8 ;  N, 3.8.  C,,H,,XO, 
requires C, 81.7;  H, 5.8;  N, 3.8%)); vlllax-. (TiBr) 1 ti50 ciii I 

H z ,  pyridone 3-H), 6.77 (2  H, (1, J 3.5 Hz,  protons w[//o to 
OMe group), 6.33 (1 H, d ,  J 2 . 5  Hz ,  pyridone 5-H), 5.13 
( 2  H ,  s ) ,  and 3.68 ( 3  H, s). Similarly 4,6-tliplienyl-2- 
p r o n e  (4 g) and 4-methylbenzylamine (4 g) in EtOl-I (30 
ml) were heated under reflux for 36 h to al'forcl 1-(4-me/hyZ- 
r',cizzyl)-4,6-dipJLenyZ-2-p}iridone (4 .2  g, 75%) as long needle.;, 
rt1.p. 173--173.5 "C from EtOI-I (Found: C, 85.4;  H ,  (i 0 ;  
N, 3.9 .  C,,H,,NO requires C, 85.4; H, 6 . 0 ;  X, 3.!)":)); 
v , , , ~ ~ ~ .  (CHRr,) 1 650 en- l  (C=O) ; S(CDC1,) 7.08-7.82 (14 €3, 
ni), 6.96 ( 1  H, d ,  J 2.66 Hz, pyridone 3-H), 6.45 ( I  H, cl 
J 2.66 Hz,  pyridone 5-H), 5.18 (2 H, s ) ,  and 2.29 ( 3  H, .). 

A Ikylation of l -Benr}~l -4 ,6-c-J ip l ien~t l -2-~~yr i~o~e . - l '~ ,~) -  
cedzire A .  To LDA (3.0 mmol) in dry TH 1; (10 nil) [pre- 
pared by adtling dropwise ii-butyl-lithium in liesane ( 3  1 nil ,  
3 . 0  nimol of 0 . 9 6 M )  to di-isopropylamine (0 .3  g,  3,O ini i iol)  

in dry THF (7 ml) a t  -76  "C under N,] cooletl t o  --76 ' 

was added dropwise I-benzyl-4,6-dipIien)rl-2-p~-ri~loii~~ ( 1 . O  
g, 3.0 nimol) in dry THF ( 1 0  nil). Aftcr 0 . 5  h a t  - 7 6  'Y, 
the electrophile (3 .0  mmol) in dry THF was rttltletl. Stirring 
was continued for 1 11 a t  - i 6  "C and for a further 0.5 - ti 1i at 
30 "C. Water ( 1  tnl) was then added and tlic solvent re- 
riioved a t  40-50 "C/20 mniHg. The resitluc i i i  C'H,Cl, 
(75 nil) was washed with saturated aqueoiis NaC1 (30  ml),  
water (30 ml), dried (MgSO,), and evaporatcd a t  40---50 "C/ 
20 111mHg to give the product as a yellow or oraigc oil 
which usually crystallisecl slowly when kept under EtOAc 
and was recrystallised froin the appropriate solvent (see 
Table 2) .  

To l-benzyl-4,6-tli~~henyl-2-pyritlone ( 1  .O  g ,  
3 . 0  mniol) and electrophile (3 .0  nimol), stirrcd in tlry T H F  
(35 nil) a t  -76 "C under N,, was added dropwise L1)A (3.1) 
rnmol) in dry THF (10 nil) [prepared as describctl in 1'1-0- 
ceclure A]. The products were isolated as in I'roceclure A.  

1 -HenzyZ-3-methyZ-4,6-diphenyl- 2-pyridone.  -3'0 potas- 
sium dinisylate (363 m g ,  3.1  nimol) in dry Mc,SO /prcp;md 
by adding powdered potassiutn t-butoxide (360 m g ,  3.1 
inniol) to  dry Me,SO (10 nil) heated to 60 "C under S2] U Y L ~  

added with stirring l-benzyl-4,S-diphc1iyl-2-pyritlolle ( I .O j:, 
3.0 nimol). The immediate purple colour slowly tliiiiini~l~c~l 
to red over 3 h .  The solution was quenched with satiiratetl 
aqueous NaCl (30 ml) a n d  extracted with CEl('I:$ ( 3  :\ 25 
nil) .  The cotiibinetl organic extracts were waslictl wit11 
water (2 x 25 nil), dried (MgSO,), and evaporated at 30-  - 
40 "(720 inniHg to leave a pale yellow oil which \vas 
separated by preparative layer chroinatography rsilit-a gel, 
EtOAc-light petroleum (b.p. 40-40 "C,), 2 : I J .  Tlie 1)antl 
of /?lP 0 .70  gave the 3-metJzyZ-2-l-)3'rinonc (248 in:,., No,<)) 
;IS prisms, ti1.p. 150.5-151.5 "C froni EtOIL ( 1 ; o r i i i t l  : C, 
85 .3 ;  El, 6 . 0 ;  N, 3,:). C,,H,,NO require:, (., 8.5 5 ;  1 1 ,  
6 .0 ;  N, 4.0:4); v ~ ~ ~ . ~ ~ .  (cHR~,) 1 642 ~111-1 (c=o) ; $( ( . I )C~J  

( 3  H, s). 
2-~~eti~yl-2,5,7-tviP/~rnylnzel>in-3-o~ze ( 1  8 )  .--To 1 , I ) . l  (2.2 

rntnol) in dry THF (10 ml) [prcparcd as i i i  proctdure .I) 

(C=O); 8(CI)C1,) 7.98-7.11 (12 H, t i i ) ,  6.88 ( 1  J - i ,  t i ,  J 2.5 

Procedure B .  

7.87-7.23 (15 H, ~ i i ) ,  6.04 ( 1  H, s ) ,  5.20 ( 2  I f ,  s), ~ ~ 1 1 t l  2.18 

c.oolcc~ to - - 7 6  "c' iiiitler N, u; ts  added S-(cr-metli~~lbenzyl)- 
4,(i-tli2)1ieii4'1-2-p~riclorie ( I  5b) (760 iiig, 2.1 mmol) in dry 
1 H F  ( 1 0  nil). Stirring w a s  continued for 1 h at - 7'6 "C, 
; ~ n d  for ;L fnrtlicr 1 11 a t  20 "C. \Vatcr ( I  nil) was aclderl and 
the solvent 1-emovet1 at 30--40 T / 2 0  mmHg. The residue 
i n  C'H,C'I, (50 nil) \\-as ~vasliecl with water ( 2  v, 25 nil) ,  
dried (MgSOJ, arid evaporated a t  30-40 T / 2 0  rnniHg to 
affortl a l ~ r o w n  oil, u Iiic.11 WL:, separated by preparative 
layer chi-omato~rapliy (silica gel, Et,O). The band of 
f21 t  0.42 gxve 2- i~ze t l iy l -2 ,5 ,7- tv i~I icnyZ~~epi . t z -3-o~e  ( 1  17 mg, 
I 6°0)  as niicrocrystals, n1.p. 92-94 "C, froni ether (Found : 
S, 3.9.  C,,H,,NO requires S,  b.OOb) ; vIl,~Ly, (CHBr,) 
3 3( iO  ( N H ,  broad) and I (2% cm ( G O ) ;  S(CI~C1,) 7.88--- 
'7 0 7  (15 H, i n ) ,  6.98 ( 1  H, (1, J 1 . 7  Hz),  6.74 ( 1  H, (1, J 1 .7  
Hz) ,  mid 2.38 (3 H, s ) ;  iw/e 351 (1000/,). 

2,3 ,5 ,7  - Tr t Y np Jw iiy lii i i  i dnzo [ 1 , 2  - alpyvidi i  z e ( 2 Oa) . -Fnllo i i  1-  

ing f 'roce(Jwe '4 .  13enzonitrile (0.31 g, 3 . 0  mmol) i n  tlry 
'1.111; ( 5  ml) \vas atldcd under S, to ( l b )  (3 .0  nirnol) in d ry  
'I 'HF (20 nil) a t  - 5 6  "C. Stirring was continued at - 76 "C 
tor 2 h atid ;t further 0.5 11 at 20 "C. \$Tatter ( 1  nil) was 
atltlcd and the solvent removed at 40--50 "C/20 niniHg. 
The rcsitlue in CH,Cl, (T5  nil) was Ivashed with water ( 8 0  
i i i l ) ,  dried (MgS04),  and evaporated a t  40-50 T i 2 0  niniHg 
to gi\Te, as an orange oil which crystallised slowly under 
t ) 1 u en e , w hi c ti 
c*ry~talIi.;etl froni Et0.4~-light petroleum (b.p. 40- fi0 "C) 
( 1  : 3 )  as iicctllcs (0..36 g, M');,), m.p. 227-229 "C (Found: 
c', 87 .7 ;  H, 5 .2 ;  S, 6.5. C:31H,,hT, requires C, 88.1 ; H, 
5.3; S, ti.6°0) ; v ~ , ~ ~ ~ , .  (Nujol) 1 600 ern-'; 8(CI>Cl3) 8.05- 
(i.A.5 (in). 

Siinilarly ( 1 ti) (3 .0  nimnl) and 4-toluonitrile (0.35 g ,  3.0 
inniol) afforrlctl ; 2 - ( 4 - i r ? e t l / ? ~ l ~ l r e ~ ? Z ) - 3 , ~ , 7 - f Y i p l o -  
[ I  ,d-a]/73vidiize (2Ob) (40")") as pale yellow needles, ni .p. 
22!)-23 1 "C froiii EtOAc-light petroleurn (b.p. 40 -60 "C) 
( 1  : 3) (Fouiid: C,  87 .6 ;  H, 5.6;  N, 6.3.  C3,Hz4S, requires 
C, 88.0;  H ,  5 . 5 ;  N ,  6.4'4); Y~, , . .~ .  (Nnjol) 1600 c n i l ;  
8(CI>Cl:,) 8.08-ti.84 (21 H, m) and 2.3  (3 H, s). 

di~Jien211-2-~yi.idotze ( 2 2 a )  .-To L1)A ( 6  mmol) in dry THF 
( 1 0  nil) [prepared as in procedure A] cooled to - 7 6  "C 
under K, xvas adlded l-benzyl-4,6-diphenyl-2-pyridone 
( 2 . 0  g, 6.0 niiiiol) in dry T H F  (30  ml). After 0.5 11 a t  - 76 
<'C 4-toluoaldeliytle (0.71 g, 6 .0  mmol) in dry THF (5  nil) 
was ;~tlclccl. Stirring was continued at 20 "C for 2 h before 
Ale1 (0.84 g, (j.0 iiiniol) was added and stirring continued 
for a further 2 11. Water ( 1  nil) was adcled, the solveiit 
r e ~ i i ~ v c t l  a t  40---50 " C / 2 0  niniHg, and the resitlne taken up 
i i i  CH,CI, (I00 ni l ) ,  \\-aslied with water (50 ml), and dried 
( MgSO4), l 'hc <'H2Cl2 solution was evaporated at 40- 
50 'C/20 1ninHg to give the product as a yellow oil which 
crpstallisetl froni EtOH on cooling. liecrystallisation 
from E t O A c  gave the nietlioxy-deri~/ative (1.96 g, 70°/,) as 
plates, ni.13. 208-210 "C (Found: C, 83.8; H, 6.1;  X, 3.0 .  
C',,H2,S0, requires C, 84.0;  H, 6 .2 ;  N ,  3.0%); vlmX. 
(N\Tujol) I 6f iO  c111-l (GO); S(C1)Cl.J 7.75-6.88 (20 H,  in), 
6.45 ( 1  H, d,  J 2.6 H z ) ,  3.16 ( 3  H, s), and 2.10 (3 H,  s ) .  

Siriiilarly the reaction between I B , 4  (1 .5  mmol), 1 -  
l ~ c 1 i ~ ~ i - ~ , ~ ~ - c i i ~ ~ l i e 1 i v l - 2 - ~ ~ ~ r i ~ ~ ~ ~ i i ~  (500 mg, 1.5 mitioi), arid 
l ) ( ~ i i ~ ~ i l ( l ( , l i ~ . ~ l c  ( 1 6 0  iiig3 1 .5 iiiinol) was treated with 4- 
toluo!,l cliloride ( 2 3 0  nix, 1.3 tiiniol) to afford 1-[%(4- 
tn/uo-ylo,i 11)- I ,8-~i~l~r.rz?,ljethy1-4, (i-di~lzenyl-2-pyl.idonr (2 I h) 
( I  5 7  mg, 56'::)) as  prisins, ii1.p. 1!)5--19fi "C froni EtOIl 
(Fountl: (', 8 3 . 0 ;  € I ,  5 . 3 ;  K ,  2.4.  C,,,H,,,NO, requires c', 
83.4; H,  5 .6 ;  S,  2 . 5 % ) ;  v,,,,,,. (h'ujol) 1 670 (C=O) a n d  
I 640 cni-' (C-0 ) ;  S(CIIC1,) 7.35-6.89 (24 H, m), 6.75 

2 , 3 ,5 ,7  - f e tvap lr e ny Zi IN ida zo [ 1 , 2  -a] py r i d i  JZ e 

I - [ 2 -A4 e l l i  oxy - 2- (4-met  Ii y Zp h e rzy 1) - 1 -phenyZ] et 11 yl-4,6- 



( 1  H ,  (I, J 2.6 Hz), Gi.32 ( 1  H, (1, J 2.6 Hz), 5.86 ( 1  H,  (1, J 
!l.2 Hz) ,  5 . 3 3  ( 1  H, d ,  J 9,2 Hz) ,  ancl 3 21 ( 3  H, s). 

1 - (%A cetoxy- lt2-dip/~eraylethyZ)-4, 6-dip/renyl-2-pyi.ic~o,re 
(2la).-l-(2-Hydrosy-1,2-diphenyletl~yl)-4,6-diplienyl-2- 
pyridone (200 mg, 0.45 nimol) in Ac,O (6  nil) was heated a t  
rcfliis temperature for 6 h .  IJpon cooling a crystalliiie 
solid separated which was collected by filtration and re- 
c,rystallised froin MeOH to give 1-( 2-acetoxy- 1 ,2-diphenyl-  
cth_vl)-4,6-di~/ien31Z-2-pyridol.zc (153 m g ,  7 0 7 ; )  as needles, 
tn.p. 115-116 “C (Found: C,, 82.0; H, 5 . 6 ;  N, 3.0.  C3:3- 
H,,NO, requires C, 8 1 . 7 ;  H ,  5 . 6 ;  N, 2 . 9 % ) ;  v,,,..~. (Nujol)  
1 7 1 0  ( G O )  antl 1 640 c n ~ - ~  (C=O); G(CDC1,) 7.96 -6.72 
( 2 0  H, in), 6.53 ( 1  H, d,  J 2 . 6  Hz), ant1 2.12 ( 3  H, s ) .  

Similarly 1-[2-hydrosy- 1 -plienyl-2-(4-tolyl)eth~~lJ -4,Ci-cli- 
phenyl-2-pyridone (200 tng, 0.44 niiiiol) and Ac,O (6 Inl) when 
heated under reflus for 6 h gave 1 -\2-acefoxy- 1- /4enyl-%- 
( - t - tolyl)ei / iy l]-4,6-~~iplae~~~~1-3-pyvi~~ne ( 109 mg, 50°/,) as 
ncetlles from MeCIH, 1n.p. 183-184 “C: (Found: C, 81.4;  
H,  5 . 7 ;  N, 2 . 7 .  C,411,,N0, requires C, 8 1 . 7 ;  H, 5.9;  9, 
2.8°/o); (Nujol) 1 750 (C=O) and 1 ti40 c1n-l (C=O); 

6 05 ( 1  H, d, J 2.t; Hz), 6 . 2 2  ( 1  H, tl ,  J 8.4 Hz), 2.28 ( 3  H, s), 
and 1.73 ( 3  H, s ) .  

of 4, G-I)ip// enyl-I - [M- ( 4 - l o l u o ~ d )  he vz qb!] - 2 - p ~ ~ ’ -  
do vze ( 15e) .-4,6- Uiplienyl- 1 -1 a- (4-toluoyl) ben z yl] -2-pyri - 
done (750 nig, 2.1 miiiol) in hot toluene (10 nil) was acltletl 
to zinc amalgam (730 nig) [prepared as described in ref. 
171 ;Lnd IOM-HCI (5  ml) and heated a t  reflus temperature for 
!f 11. ’The reaction mixture was poured into water (50 1111) 

a n t 1  extracted with CH,Cl, ( 2  x 25 tnl). Conibiiied organic 
estracts were dried (RlgSO,) and evaporated a t  30-40 T / 2 0  
rnmHg to afford a brown oil which was triturated Lvitli 
Et,O ( 3  x 15 ml). The solid inaterial (600 nig) (a mixture 
o f  starting material and 4,6-tliphenyl-2-pyridone) \vas 
retnoved by filtration. The filtrate was evaporated and the 
residue was taken up in 9574, EtOH ; tlie product crystallised 
upon cooling. The crystalline material was recrystallisecl 
from 95% EtOH to give 4-nicthyl-cc-phenylacetophcnonc 

G(C‘DC1,) 7.70-6 .90  (20 H, ~ i i ) ,  (i.67 ( 1  H, (1, J 2 . 6  Hz),  

Reduction 

(40 iiig, H‘’,)) A S  flakes, 11i.p. 1 1 0  1 1  1 “C (li i  ,18 m . p .  lo!) T) ; 
v,~,,~,, ((*1€13r:J 1 680 cin (C=O) ; 8(CTX*l:J 7.!M ( 2  H,  d ,  J 
! ) . l  H L ) ,  5.47 - 7.12 ( 7  1-1, rn), 4.24 (2  H, s), ;tnd 2.40 ( 3  H, 

\c’c thank tlie lrniversiti ‘I’eknologi Malaysia and tlie 
I3ritish (’oiiiicil for S(-liolwships to %. R .  antl ’1.. S. re5pccti- 
vely, ant1 lh. A .  J’rout for help with experimental work. 
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