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Abstrect. The reaction of a-diketones with various primary heteroaromatic amines including 
pyridine. diazine, and azole derivatives has been studied. Benzils react with 2-amine- 
pyridines to give 2,2-diarylimidazo[1,2_a]pyridin-3(2R)-ones 1 as stable products, in good 
yields. With the other aminoheterocycles only lV-heteroaryl-a-iminoketones 4 are obtained 
when the reaction takes place. On the contrary, biacetyl and 1-phenyl-1.2-propanedione react 
only with I-aminopyridine to afford an unidentified biacetyl self-condensation product and 
the a-ketosminal 5, respectively. In addition, some new reactions of compounds 1 with 
retention or not of the bicyclic structure are reported. 

Introductien 

In connection with our interest in the condensation reactions of a-dicarbonyl compounds 

with primary amines and as a part of a research project focussed on the synthesis and 

reactivity of a-iminoketones and related bifunctional electrophiles.’ we explored the 

reaction of simple a-diketones with primary heteroaromatic smines including pyridine, 

diazine and azole derivatives. Previous work in this field bas been mainly concerned with 

reactions of phenylglyoxal end related glyoxals in acidic medium.o Recently we have also 

described the reaction between arylglyoxals and aminopyridines in neutral medium.’ 

To the best of our knowledge the only reaction between an a-diketone and an 

aminoheterocycle was reported by Sokov, who described the synthesis of aminoacid 2a upon 

heating benzil with 2-aminopyridine at 165-22E~~C.s He claimed that the first reaction 

product was a diol which changed into 2,2-diphenylimidazo[1,2a]pyridin-3(W)-one la (X = H, 

Ar = Ph) through a pinacol-pinacolone type rearrangement. According to Sokov. la is a very 

unstable and not isolable product that is hydrolyzed very easily to yield 2a. the only 

isolated product in his case. We have recently shown that Sokov’s proposal was correct 

although la can be isolated as a stable compound.6 We now report that compounds 1 ten be 

synthetised very easily by working under Lewis acid catalysis in anhydrous medium. This 

simple experimental modification allowed for the preparation of series of compounds 1 as 

perfectly stable products. Compounds of the imidazo[l,2-a]pyridin-3-one type bave seldom 

been described so far. Dehydration of R-(2-pyridyl)glycine has been previously reported to 

yield 3 which proved to be unstable in water or alcohol.7 Besides this work nothing is lo-~own 

about the chemistry of compound 3 probably due to its limited availability and instability, 
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decomposing spontaneously on standing at room temperature.* In order to gain some insight 

into the chemical behavior of compounds 1 we investigated their reaction with various 0- and 

N-nucleophiles. their reduction ai th complex metal hydrides and their catalytic 

hydrogenation. 

X 
X 

Ph 1 C N Hct e-x- 

0 
0 bh 

1. z I 4 

We also studied the reaction of benzll with other related aminoheterocycles. leading to 

novel N-heteroaryl a-iminoketones 4. Moreover, the reaction of other a-diketones such as 

diacetyl and I-phenyl-1.2-propanedione is described. 

Results and discussion 

Reacttons of berutLs rtth C-substttuted 2-anlnopyrtdtraes. Sgnthesfs of 2.2-dtaryl- 

tmidazo[l.2-a]pyridin-3(211)-ones. 1. The reaction of an equlmolar amount of benzil or Its 

derivatives with 2-aminopyridine or its C-substituted derivatives in refluxlng xylene with a 

water separator and in the presence of ZnClJa-phenylethylamine complex as catalyst, 

afforded compounds 1 as crystalline products (with the exception of lj) in good yields (see 

Experimental. Table 1). 

The structure of these products was established by their analytical and spectroscopic 

data. Thus, the IR spectra of compounds 1 displayed the GO end C!=N absoption (except for 

compound lh, whose structure is discussed below) in the range 1750-1720 cm -l and 1650-1630 
-1 

cm ,respectively (see Table 1). Table 2 shows the %-NMR spectral data for compounds la-e. 

As expected, the most deshielded signal corresponds to H-5 (7.04 - 7.25 ppm) and the most 

shielded signal to H-6 (5.53 - 5.92 ppm). The coupling constants are generally in good 

agreement with those observed for aromatic imidazo[1,2-a]pyridines.9 Table 3 shows the 

‘%-NH chemical shifts of the various imidazopyridones 1 prepared. The most significant 

resonances are those due to benzhydryl (C-2, 6 76.5 - 78.6). carbonyl (C-3, 6 181.9 - 178.1) 

and amidine carbons (C-9, 6 157.3 - 151.9). Compound lh is again an exception, and the 

signals corresponding to the above mentioned carbons are considerably shielded. 

As previously described by US.~ the structure of compounds 1 was conclusively proven by 

X-ray diffraction study carried out for compound la. 

Two tautomeric forms, hydroxy (OR) and meso-ionic (NH) are possible for compound lh, 

obtained from beruil and 2-amino-3-hydroxypyridine. Compounds lg and la-HCl may be 

considered as spectral models for the OH and NH tautomers. respectively. Comparison of 

spectral data (IR. i3C-NMR. and UV) of lh with those of the model system (see Tables 1 end 
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3) clearly shows that the aso-Ionic tautomer Is predorPinant in neutral Isdium. Thus the 

carbonyl absorption in the IR spectrum of Ih appears 40 cm4 higher thrm that of the methoxy 

derivative lg: this Is similar to the shift observed for cappound la-m with respect to la, 

OH / CY -? Ph 

\N Ph 

0 
IOH) 

albeit quantitatively aaller. The 13C-NMR date 

for the iaidazolone nucleus are equally 

Ph 
illustrative. all of them show a strong 

Ph shielding for compound lh relative to those of 

0 
hydroxy model (compound lg) . A similar 

I!! (NH) effect is observed mainly for the benzhydryl 

(C-2) and amidine (C-9) carbons between 

compounds la-HCl and la. The UV data are 

conclusive for structural assignment. Thus the 

r 
W spectrum in methanol of congwnd lh was 

compared (Figure) with those of la, la-El, end 

lg. This comparison showed that the compound is 

0 not in the hydroxy form and should have the 

(r(HCll 
meso-ionic structure. The presence of a 

positive charge delocalized over both nitrogen 

atoms must be, consequently, reponsible for the 

observed spectral effects. Thus, compound lh must exist principally as 2.2-diphenyl-3-oxo- 

-lH-imidazo[1.2-a]pyridinium-8-elate (NH) tautomer both in the solid state and in solution. 

Very recently, Sliwa and coworkers” have studied the tautomerism in aqueous solution of the 

8-hydroxyimidaxo-[1,2_a]pyridine and demonstrated the predominance of the dipolar form in 

neutral medium. 

2 

A 

-.2 

Camp. A IlogE) 
la 373 (3.42). 243 (3.93). 210 (4.47) 

la-Ml 311 (3.64). 241 (4.14), 217 (4.14) 

19 366 (3.36). 249 (3.69). 201 (4.21) 

lh 300 (3.82). 250 (3.75). 217 (4.14) 

I 
, 

F!pure.- UY spectra fn methanol of cospounds la (..-). la-Hcl (-), 

lg (---), and lh (0). 
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The isolationand characterization of imidezo[1.2-a]pyrldones 1 as stable compo~& and 

their independent transformatfon fnto the corresponding acids 2 (see below) support the 

reaction course proposed by Sokovea for the formation of aminoacld 2s by the reaction of 

benzil with 2rsminopyridine. Therefore, the reaction of 2-eminopyridines with benzll end 

derivatives gave the corresponding intermediary dihydroxyimidazolines which underwent a 

pinacol-pinecolone type rearrangement under the reaction conditions to produce compounds 1 

(Scheme 1). The products 1 are stable, but react readily with water and a variety of 

nucleophiles to yield various derivatives of acid 2a. The data-for these reactions clearly 

indicate that the formation of the intermediary dihydroxyimidanollne is the rate-determining 

step. For example. when the reaction times measured for the formation of la, li and lj as 

well as those for la, lc and lf (Table 1) are compared, just electronic factors are found to 

be relevant. The reaction between benzil end 2-eelno-5-nitropyridine does not occur, even 

after prolonged reaction times. The reaction apparently proceeds faster with an increasing 

basiclty of the 2-amlnopyridiae and with sn increasing electrophiliclty of the dicarbonyl 

compound. 

Scheme 1 

Reaction of benzy2 wtth other omtnoheterocycles. The reactions of benzil with 3- and 

4-amine-pyridines. 3-aminopyrazole and 2-eminothiazole under experimental conditions similar 

to those used for 2-aminopyridines afforded the corresponding a-iminoketones 4 as stable 

crystal line compounds (Scheme 2). However, no reaction occurred with 2-aminopyrazine. 

2-aminopyrimidine and 

of stronger reaction 

also fruitless. 

2-aminobenzimidazole. the starting materials being recovered. The use 

conditions end of different catalyst (ZnCle. AlClo, TiCl,. etc) was 

HZN-Hct 
c 

-HZ0 

t b23 

J 3-Pyridyl 

tr 4-Pyrldyl 

c I(5kPyrarolyl 

Q 2-lhrarolyl 

0 

Ph ! C N Hct --=- 

bh 

4 

Scheme 2 
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It is very significant that such a marked difference of reactivities was observed 

between 2-eminopyridine and the other 2-aminoheterocycles studied in their reactions with 

benzlls. Although this findlng could be accounted for in terms of the bemicity of the amino 

group and the electronic character of the heteroaraastic ring, it is difficult at present to 

rationalize satisfactorily the dependence of the reaction pattern on the nature of the 

heteroaromatic amine. 

Reactions of other a-dthctones. The reactions with dlacetyl and 1-phenyl-1.2-propane- 

dione were tried under similar conditions to those described for the synthesis of their 

corresponding monoimines with anilines.” It was found that the reaction proceeded only with 

l-aminopyridines, the reaction of the other heteroarormtic amlnes resulting in the recovery 

of the starting materials or the formation of intractable mixtures. 

Treatment of 2-eminopyridine with biacetyl at room temperature. with or without solvent 

(ether or benzene), gave a viscous yellow-orwe 011. This product is hDpogsnsaus (tic) but 

does not contain the 2-aminopyridine moiety, and llust be en aut ocaadsnsstion polymer of 

biacetyl, whose structure end composition have not been determined yet. However, the 

spectral properties of the product do not agree with either of the Imom biacetyl 

self-condensation products.” Attempts to establish the structure of this compound are now 

in progress. 

A similar reaction between l-phenyl-1.2-propanedione and 2ainopyridine yielded eminal 

5 as the sole product. The best result (54 %) was realized when the reaction was carried out 

in ref luxing ether with SqUilWl~ ammInts of 

0 
NH 

Ph 
‘k 

-63 

reagents. The exclusive fomtion of 5 should ‘be a 

7 consequence of the higher reactivity of the aliphatlc 

Me NH 
-0 r 

carhonyl than the aromatic one. 

It is dffficult to -1etely understand what the 

5 driving forces are for foraatlon of the observed 

products In the reactions above raentloned. The large 

number of variables coupled with differences in reaction conditions make speculation 

hazardous. 

Re5ctions of ccmpmds 1. Treatment of compounds 1 (Ar = Ph) with some oxygen nucleo- 

philes (water and primary alcohols) end nitrogen nucleophiles (prismry amines and hydrazine) 

afforded I-(2-pyridylfaninodiphenylacetic acid 2a and its derivatives g-8 in good to 

excellent yields (9cheme 3 end Table 4). The reaction was carried out under solvolytic 

conditions. generally in a refluxing nucleophilic solvent, and in some cases In the presence 

of an inert co-solvent. However, the reaction failed with more hindered nucleophlles such as 

2-propano 1, W-t-butanol. tert-butylamine end a-phenylethylamine. Qmpounds 1 substituted in 

the position 8 with Me. 9He. and OH groups resisted this type of reaction even on prolonged 

heating. 

The nucleophile initially adds to the carbonyl group to yield the intermediate 9. end 

the aromatization of its pyridine ring appears to be the driving force for the reaction. 
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x x Ph 

Ph 
Nuti 

Ph 7 

0 

1 X Nu 

I H OH 

b S-Me z OR s 

4 6-He 2. NHR 

4 7-Me 8 NHNH1 

c 6-Cl 

Soheme 3 

This interpretation is supported by the fact that collpound 1Oa. readily obtained by 

catalytic hydrogenation of la (see below), is inert to the some nueleophiles. 

P 

ay” Ph 

lo 
b: X-H 

a: X = Me 

The inertness of bulkier nucleophlles might be ascribed to the sterlc hindrance to the 

formation of 9. 9n the / other hand, the lack of reectivity of nucleophiles towards 

S-substituted lmldazo[1.2-a]pyridin-3-ones cannot be rationalized at present. 

In the reaction of compounds 1 with water the corresponding amlnes 11 were formed in 

addition to aminoacids 2 in various ratios depending upon the reaction tine. Chp~ds 2 

were the main product in short time reactions (<3h). while the amlnes 11 predominated on 

prolonged heating. Scheme 4 shows a possible reaction pathway for the decarbozylation of the 

dipolar structure of the aminoacids 

(a: x = H; a: X l 4-Me) 

scheme 4 
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Cempomd la reacts with complesc mtal hydrides in different fashion dqmmding on the 

nature of the reagent. The reactian of la with sodium borohydrlde in boilbvg 2-propanol 

aSerded irap%noalaohol I&= [TV Xl togtrim nSth vztrl&Pa zasmmm crf &F&E #JdSxmr sak of 

aNnoacld %I and amine Ha de+mdf?g on the reactlon tSae. It is ci-sar tbst laftTz fiu ai%sw 

HO- 
C- 

IL1 

I -co2 

11r - 

M Ph 

I MH=NaBHk) 

I H20 

Scheme 5 

from the decarboxylation of the sodium salt of 2a. Formation of aminoalcohol 12 may be 

initiated by addition of the hydride to the carbonyl group to yield the corresponding 

alkoxide 13 (analogous to 9) (Scheme 5). Transformation of 13 to 12 can be rationalised by 

the direct reductive opening of the imidazoline ring or by the ring opening to aminoaldehyde 

14, in a similar fashion to reactions with 0- and N-nucleophiles, followed by its reduction 

to 12. As for the formation of aminoacid %. a more likely route should be the imidazolone 

ring opening of la with sodium hydroxide (route b) 

hydride,” although the alternative route involving a 

ruled out. 

present in commercial sodium boro- 

CaMizzaro reaction (route c) is not 

The reaction of la with a freshly prepared ether solution of LiAIH,‘s gave a bicyclic 

amidine 15 as the main product. Isomerization of 15 to the more stable conjugated amidine 16 

was easily achieved in quantitative yield by heating a solution of 15 in different solvents 

and also by column chromatography on silica gel. Formation of compound 15 can be explained 

by a 1.6-reduction of the l-azatrienic moiety of la to 17 followed by reduction of the 

carbonyl group in the intermediate 17 to give 18. which finally affords amidine 15 after 

quenching and kinetic isomerization of the resulting dienamine 19 (Scheme 6). 
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Expemimental 

Melting points were determined in a Bilchi 510 apparatus and are uncorrected. IR spectra vere 
recorded with a Perkin-Elmer 257 grating spectrophotometsr. u values in au+. “H NRR spectra 
were recorded with a Varian T-6OA (60 RHz). or with a Bruker AR-m (300 m). usiag m as 
internal standard. 13C NRR spectra were recorded with a Varian FT-SO (20.15 HHz). ‘H and “C 
chemical shifts are reported in 6 units downfield from THS. Hass spectra were determined 
with a Varian MAT 711 apparatus (electron impact). Elemental analyses were performsd at the 
Instituto de Quimica Bio-Org&nica, C.S.I.C. Barcelona (Spain). Silica gel Rerck 60 (70-230 
mesh), 60 (230-@O mesh) and DC-Alufolien 60 F =sl were used for conventional. flash column 
and analytical tic, respectively. Aminoheterocycles and a-dicarbonyl compounds were 
available through commercial sources. except 2-amtm-3-inetJumgpgri_di~ ahdcb. was obt8dd & 
methylation of connnercial 2-amine-3-hydroxypyridine with ethereal diazomethane prepared in 
sttu from Diazald ; mp 82-83 ‘C (Lit.is 
method of Chattaway and Coulsbn’g. 

79-79.5 ‘C). p,p’-btnttrobenzil was prepared by the 
l-Phenyl-1.2-propanedtone was obtained by acid hydrolysis 

of commercial isonitrosopropiophenone.” 

Synthesis of 2.2-diarylimidazo[1.2-a]pyridin-3(2E)+nes 1 frcm benzils and 2-amine- 
pyridines . General Procedure. - In a flask equipped with a Dean-Stark device for azeotropic 
distillation of water and a reflux coxidenser. the amine (9.3 -1) and an equimolar amount 
of the benzil were dissolved in anhydrous xylene (30 ml), aad a trace of catalyst (a-phenyl- 
ethylamine/ZnCl, complex) was added. Enough xylene was added into the Dean-Stark device to 
avoid loss of solvent from the reaction mixture. Reflux was continued for the time indicated 
in each case. ‘The warm reaction mixture was filtered, the solvent distilled off in uacuo. 
and the resultant crude product, solid or viscous oil. was purified by recrystallization 
from a suitable solvent or by flash column chromatography on silicagel using benzene/ethyl 
acetate mixtures as eluent. Compounds 1 were yellow crystals exci& li [brown crystals), lh 
(white crystalsJ, end lj (viscous yellow oil). Reaction conditions, yields, physical and 
spectroscopic data for compounds 1 are shown in Tables 1. 2 and 3. 

2,2-Dtphenyl-3-oxotntdazo[l.2-aJWrtdintua Chlortde. ia-RfX. To a suepension of la (0.5 g) 
in water (2 ml), concentrated hydrochloric acid (12N. lml) was added. The initial yellow 
color faded quickly and a white solid was formed. This solid was disgregated with water and 
filtered. A nearly quantitative yield (0.59 g) of la-1 was obtained. mp 148-150 ‘C (THF). 
IR (KBr): u 3500. 2500. 1800. 1650 cm+. Anal. Calcd for C,,H,sC1N20: C. 70.7: I-I. 4*6; Cl. 
11.0; N. 8.7. Found: C. 70.5: H, 4.5: Cl, 10.8; N. 8.6. 

Synthesis of R-heteroaryl a-iminoketones 4 from benzil and aainoheterocycles. A similar 
general procedure to that for compounds 1 was followed, with the only difference that a 
variable volume of xylene,was used depending on the amine. 
l-BenzoyL-r-phenyL-N-(3-pyridyl)methantmtne (ha). This compound was prepared from benzil 
(2.0 g, 9.5 -1) and 3:aminopyridine (0.89 g, 9.5 mnol) in xylene (15 ml). Reaction time. 
48 h. The pure iminoketone 4a was obtatned by crystallization from ethanol as aigellow 
crystalline solid (65 X). mp 97-98 ‘C. IR (KBr) u 1665 (C=O). 1605 (CM) cmd. c-m 
(Da&) 6 196.1 (Go). 168.0 (C=N). MS m/i 286 (M+. 19 X), 181 (It+-k’hC0. 100). Anal. Calcd 
for C1&,NzO: C. 79.7: H. 4.9: N. 9.8. Found: C. 80.0; H. 5.0; N, 9.8. 
f-BentoyZ-1-phenyL-N-(4-pyrtdyl)~thantmtne (4b). This compound was obtained from benzil 
(2.23 g. 10.6 nnnol) and I-aminopyridine (1.0 g. 10.6 mmol) in xylene (15 ml). Reaction time. 
50 h. The crude yellow viscous oil was crystallized from ethanol to separate unaltered 
benzil (0.65 g). The remaining crude product was chromatographied on silica gel using 
benzene/ethyl acetate (1:I) as eluent , and the product was recrygtallizad from ethanol as 
pale yellow crystals (20 X), mp 90-91 ‘C. IR (KBrj.u. 1670 (GO), 1630 (f&N) cmd. ‘3C-NMR 
(DC&) 6 194.9 (C=O), 167.2 (C=N). MS m/z 286 (M , 6 X). 181 (M+-PhCO. 100). Anal. Calcd 
for C,,HI,N20: C. 79.7; H. 4.9: N. 9.8. Found: C. 80.0; H, 4.8: N, 9.8. 

I-BeluoyL-l-phenyl-N-[3(5)-pyrazolyl]nt~tmi~ (4~). This compaund was prepared from 
benzil (0.65 g. 3.1 nmlol) and 3(5) -aminopyrazole (0.25 g. 3.1 maol) in xylene (5 ml). 
Reaction time. 6.5 h. The yellow viscous oil obtained was chromatographed on silica-gel 
using benzene/ethyl acetate (1O:l) as eluent. and the product was recrystallized from 
methanol as yellow crystals (15 X), mp 144-146 ‘C. IR (KBr) u 3310 (NH), 1660 (CM), 1590. 
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Table 2 

‘H-NHR spectral data for compouda 1 

camp. x H-5 H-6 H-7 H-8 Me J S6 Js 7 Js 7 Js 8 J7 8 

la H 7.22 5.92 6.89 6.71 --- 6.6 1.15 6.6 --- 9.7 

‘la-El H 7.80 6.54 7.45 6.87 -- 5.2 1.8 7.0 0.9 8.5 

lb 5-He --- 5.53 6.72 6.55 2.45 -- --- 6.35 9.65 

lc 6-Me 7.04 -- 6.76 6.67 1.90 -- 1.35 -- --- 9.75 

Id 7-Me 7.24 5.77 --- 6.47 2.05 7.3 --- --- --- 

le 8-Me 7.25 5.84 6.65 --- 2.18 6.35 6.35 ___ ___ 

a) Recorded at 300 MHz in DCCl, except la-HCl (ESW-d,). using THS as internal reference. 
b) Aromatic proton resonances appeared between 7.04-7.52 m as complex multiplets. 

Table 3 

‘YZ-NHR spectral data for compounds 1 

cow X Y c-2 c-3 c-5 C-6 c-7 C-8 c-9 

la H H 78.2 

la-HCI H H 70.9 

lb 5-Me H 77.5 

lc 6-Me H 78.0 

Id 7-Me H 77.9 

le 8-Me H 78.0 

lf 6-Cl H 78.7 

lg 8-OMe H 78.6 

lh 8-OH H 68.5 

li H NO2 76.5 

1J H OMe 76.7 

180.0 

171.5 

181.9 

180.5 

179.4 

180.5 

178.4 

179.8 

164.8 

178.1 

179.8 

124.7 108.2 136.6 120.0 155.5 

126.9 113.9 138.7 113.1 152.3 

127.2 108.1 136.4 117.6 157.3 

121.9 129.0 132.7 108.2 156.2 

123.2 111.2 147.7 116.3 155.3 

122.0 108.0 135.0 132.6 156.3 

121.8 116.2 138.1 120.5 153.3 

107.7 116.5 107.4 148.8 151.9 

122.6 115.3 135.5 146.9 143.7 

124.5 109.1 137.8 119.5 156.7 

124.1 107.6 136.1 119.3 154.7 

a) In IKXX, except lh (w); b) Aromatic carbon resonances appeared between 131.3- 
145.4 (C-tpso). 1%.8-127.8 (C-ortho). 113.3-128.6 (C-fieta) snd 127.1-158.6 (o_Para). 
c) Assigoments might be interchangeable. 
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~emovsci in uoato and the resulting crude material was crystallized from the appropriate 
solvent. 

Syubmis d arlbbs IT. These ccmpmnds were prepared accortT~ng to the General Rethod 
es&ye& for compounds 6-& wfth some msnor mo&fTcatfons. 

N- (Z-&tdyZ) ben&dr~Loatne (114). This compound was prepared from la (lg). THF (5 ml1 and 
vater (2 ml). Reaction time. 22 h. Colorless needles from hexane (60 X). mp 102 ‘C. IR (RRr) 
.Y,36#9 Grtd. %B-IRfR (RC&>,. 60 BITI B 5.3 (a. 2%. Jg 6.6 3pz. I@). 5.3 (a. lRw. J= a6==. 
CR). 6.1-8.2 (in, I4 H, armtics). ~3C-RRR (lIElo) 6 60.5 (CPha). AnaI. G&cd for C~sl&,Ra: 
C. 83.1; H. 6.1: N. 10.8. Found: C. 83.4: H, 6.1; N, 10.6. 

N-(4-RethyL-2-pyrtdyL)be~yLarrtn (U&r). This compound was prepared from Id (lg). ‘lRF 
(10 ml), end vater (2 ml). Reaction time, 24 h. Colorless needles from benzene (75 %). mp 
110-112 ‘c. IR (K&j u 3240 cm+. ‘H-NMR (ICClc. 60 RfIz) 6 2.1 (s, 3 El. Ra), 5.2 (broad. 8. 
1 l-l, NH). 5.8 (d, lH, J= 6.0 Hz. CR), 6.1 (broad, a. 1H. H-3 Bridine). 6.2-6.5 (m. 1H. H-5 
pyridine). 7.2 (8. 10 H. aronntttcs’), 7.8 (d. H-6 pyrldine). c-RMR (wcl,) 6 60.5 (@ha). 
Anal. Calcd for C,PHisN2: C, 83.2: H. 6.6; N. 10.2. Found: C. 83.5: H. 6.6: N, 10.2. 

Reaction of la with RaIRf&-p~l. Sodium borohydride (0.17 g, 4.59 amol) was added In 
one portion to a boiling solution of la (1.0 g. 3.49 maol) in 2-propanol (60 ml). The 
resulting reaction mixture was refluxed for 30 min. The former yellow color faded during 
this time, end the colorless solution was cooled end concentrated to l/l0 of the original 
volume in uacuo. The white sol&d vas collected by suction filtration to obtain 0.52 g (51 %) 
of compound 12. The mother liquor from 12 vere poured onto ice and extracted (ethyl 
acetate). During the extraction a slight gas formation was observed. After dryi= (l&SO,) 
and removing the solvent tn uocuo. the resulting white solid was chronatographed on silica 
gel (benzene-ethyl acetate 1O:l). Amine lla (90 ng, 10 X) and amin~alcohol 12 (0.19 g, 19 X) 
were obtained in elution order. Aminoacid 2a (as its sodium salt) (0.23 g. 20 %) was 
recovered after elution with methanol. The overall yield In reduction products was nearly 
quantitative. 

2-N-(2-PyrtdyLoatno)222-dt@enyLethonoL (12). Colorless needles from ethanol (70 X). mp 220 
*Cc. IR (l0.b) u 3260 (NH, OH) cm+. *H-NRR ~(DRSO-d,, 60 RHz& 6 4.2 (s, W. CXls). 6.4-6.9 
(broad. W, NH. OR), 7.0-7.9 (m, 3 H), 7.1-7.4 (m, 11 H). C-NRR (Da&) 6 157.3. 145.5, 
143.6. 137.1, 127.8. 127.5. 126.6, 112.3. 111.0, 69.1 (C&$X). 67.8 (PheC). Anal. Calcd for 
CI,HlsNzO: C, 78.6; H. 6.2; N, 9.6. Found: C, 78.4; H, 5.9: N, 9.3. 

Sodtum 2.2-dtphenyl-N-(Z-pyrM.yL)omtnoocetate. Colorless powder (20 X). This compound 
decomposed without melting. IR (RRr) IJ 3580. 3340 3040. 1610. ‘H-NRR (IMSO-d,, 60 RRz) 6 5.8 
(d, 1H). 6.2 (t, lH), 6.7-7.9 (m, 12 H). ‘=C-NRR @l&W-d,) 6 173.4 (COCT). 157.1. 147.8, 
142.3. 135.9. 129.0. 126.9. 125.8, 111.3, 107.5, 70.2 (PhaC). Anal. Calcd for C,sHisNoOaNa: 
C. 69.2: H, 4.6; N, 8.6. Found: C. 69.6: H. 4.1; N, 8.6. 

Reaction of la with LiAlH, in ether. A freshly prepared saturated solution of LiAlHa in 
ether (15 ml) was added dropwise uia syringe to a solution of la (1.0 g) In dry ether. All 
operations were carried out under dry argon. During the addition, a pale yellow solid 
ap eared. The reaction mixture was stirred at room temperature for 50 min end then cooled to 
0 E C. Conrnercial ether and water were added carefully after this time. After a few minutes. 
inorganic material was filtered and washed carefully with ether. The collected organic 
layers were dried (RgSO,) and the solvent vas removed Ln uacuo to give 0.86 g of a mixture 
of three compounds (tic). ‘H-NRR analysis of the crude material showed that the main product 
in the mixture vas 5.8-dlhydro-2.2-dlphenyl-3R-imidazo[l,2-o]pyridlne. 15. Flash 
chromatography (silica-gel, benzene/ethyl acetate 1:l) yielded, in elution order. 0.1 g (10 
X) of 2-[N-(2-pyridylaminol-2.2-diphenylethanol. 12, 0.28 g (30 X) of an equimolar mixture 
of compounds 15 and 16 and, finally, 0.36 g (38 X) of pure 16. 

2,3,5,8-Tetr~~~-2,2-dtphenyllAstdnzo[l,P-cr]~rthtM: (f5). Pale yellow oil. IR (Ha&) u 
1610 (C=N) cm . H-NRR (DCX&, 300 MHZ) 6 3.1 (m. W. H-8). 3.6 (m, 2 H. H-5). 3.91 (s. 2 
H. H-3). 5.65 (s. 2H. H-6, H-7), 7.0-7.5 (m, 10 H. aromatics). ‘3C-NRR (DC&) 6 158.7 (C=N. 
c-8a) I 147.7 (C-ipso), 127.8, 127.6. 126.3. 121.5 and 121.2 (C-6, C-7). 74.8 (C-2). 63.8 
(C-3). 46.7 (C-5). 26.4 (C-8). l 
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2,3,5,6-Tet ~~-2,2-di~lt~~~~~,2-cr)pyrtdtne 
1650 (ON) cm . H-m (Da&. 

(16). Pale yellow oil. IR (BtXl,) u 
300 WIZ) 6 2.43-2.50 (m. 2 II. H-6). 3.65 (t* 2H. H-5). 3.85 

(s, 2 Il. H-3). 6.29-6.44 [AB part of an ABXs system: 6.32 (d, J = 10.0 Hz. 1H. H-8) and 6.40 
(dt. J = 10.0 and 3.9 Hzz, lH, H-7)1, 7.1-7.5 (la, 10 II. aronatice). ‘oGN8R (DCCls) 6’ 158.7 
(C=N G8a). 146.8 (C-7). 137.4 (OS). 127.8, 127.7. 126.1. 119.6 (G7). 75.7 (Gel, 68.6 
(G3),, 44.9 (C-5), 24.6 (C-6). Anal. Calcd for C1&sNeO: C, 83.2: H. 6.6: N. 10.2. Found: 
C, 83.2: H. 6.6: N. 10.4. 

Synthesis of 2.2-dipbenyl-2.3.5.6.7.& imMazo[1.~jpyridl~3-am. 10. Ganhnrl 
Pmcedme. A solstlon of compound 1 (1.7 maol) in ethyl acetate (60 ml) ,rgs jhydrogenated in 
the presence of W-C (10 X, 30 ugg) in a Parr-type apparatus at room temperature and an 
initial pressure of 35 psi (2.45 atm). When no more hydrogen was absorbed, the catalyst was 
fiItered off and the solvent removed under reduced pressure. The white solid crude mteriaI 
was taken up in ether and filtered. FinalIy, the product was crystalIi& from the 
appropriate solvent. 

2,2:Mphenyl-2.3.5.6.7.8-ho~~i~~l.2-a~~tdin-3-onc (I&Q. Reaction time. 3.5 h. 
Colorless crystals from ethyl acetate (80 %). mp 185-186 OC. IR (RBr) u 1730 (C=C). 1635 
(CM) cm-I. ‘H-NHR (ICCl,. 60 BHz) 6 1.6-2.0 (la. 4 H. H-6, H-7). 2.5-3.0 (m. 2B, H-8). 
3.2-3.6 (IJI, W. H-5). 7.0-7.6 (m. 10 H. aromatics). ‘3c+nR (DC&) 6 181.7 (GO). 159.8 
(CM). 76.9 (C-2). 40.0 (C-5). 26.5 (C-8). 21.4 (C-7). 19.5 (C-6). Anal. Calcd for 
CioHisNsO: C, 78.6: 8, 6.2: N, 9.6. Found: C. 78.3: H, 6.0; 1. 9.6. 

2.2-Dt~nyl-8-nrethyl.-2.3.5.6.7.8-he~otm~~~l.2-alpyDdin-3-one (it?&). Reaction time. 
F&L $!$or&s(~ystals from ethanol (70 X), mp 132-133 C. IR (RBt) u 1720 (C=C). 1630 

60 MIz) b 1.4 (d. 3H. J= 7.0 Hz. 
2.3-2:9 (a. 1H. H-8jz,’ 3.1-3.7 (m. W, H-5). 6.8-7.5 (m. 

He). 1.5-2.1 (m. 4H, H-6. H-7). 
10 H, aromatics). i=C-N8R (DCCl,) I 

182.0 (C=C). 163.6 (CM). 76.9 (C-2). 40.1 (C-5). 31.9 (C-8). 28.1 (07). 29.3 (C-6). Anal. 
Calcd for Cs&&lsO: C. 78.9; H. 6.6; N. 9.2. Found: C, 79.2: H, 6.3: N. 9.5. 
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