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Abstract: 2’Hydroxy@.n&ydinemerhanols 7 wea synkked by memhempk@ onho-regioeelective aurylation 
of phenols 5 wirh 27 3- and 4-pyridiueaW~ydea 6. 

Intmduction 

The metal-template catalysis was extensively studitd and utilized as a powerful instnunent promoting 

or&-qioselective functionalizadon of m&&active aromatic substrates such as phenols with different 

electrophilic reagents.1 A fundamental requirement of this synthetic methodology is that the mtal-phenolate 1 

and the electropbile 2 should produce the self-organized adduct 3 in which the electrophile and the phenol 

&ho-carbon are oriented in such a way that the subsequent irmacomplex regioselective reaction can easily 

occur (Scheme 1). 
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III practice most of such reactions have utilkd oxophilic metsl-phenolates and carbonyl elecqhiles in 

non polar solvents to promote the formation of the orknted complex like 3 and to achieve the ortho- 

ngioselective controL 

Recently we were interested in the preparation of new macrocyclic ligands from phenols and aldehydes.2 

To this end we studied the possibility of consmzting hydroxylated di- and triphenykthanes by 

ortho-regioselective condensation between oxo@ilic metal-pknolates and aromatic aldehydes.3 
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Results and Diacuaslon 

We report herein a simple, efficient and highly selective method for synthesizing 

2’-hydroxyphenylpyridinemethanols 7 from phenols 5 and pyMkaMehydes 6 in the presence of a convenient 

Lewis acid 

OH 

+ LewisAcid . 

R 7 

Scheme 2 

Compounds of general formula 7 represent fundamental building blocks for the synthesis of phenol-based 

linear and cyclic ligands and are useful synthons for the preparation of a class of histamine antagonists4 as well 

as cardiovascular~ and bronchodilating6 agents. 

In a first series of experiments we examined the infhrence of the Lewis acid on the model reaction 

between 2methylphenolsb and 2-pyridinealdehyde 6x in dry methylene chloride at 25°C for 6 hours (Table 1). 

Table 1. Reaction between 2methylphenol5b and Zpyridkaldehyde 6x in the presence of diffcmt Lewis 

acids. 

Sb 6x 7bx 

Entry Lewis acid Recovered sb (55) 7bx Yield (96) 

1 EtAlCl2 40 56 

2 A1Q3 40 54 

3 EtMgBr 90 8 

4 BQ3 92 2 

5 SnC4 92 3 

These results clearly indicate that lMlCl2 and AlC13 are the best promoters of the present reaction being 

7bx obtained in satisfactory yield and excellent selectivity (entries 1 and 2). Moreover there is only a small 

reaction of 5b with 6x when BCl3, SnQ4 and TiCl4 ate utilimd, 

It is worthy of note that the use of 2methylphenoxymagnesium bromide results in production of 7bx with 

poor yield (8%)’ if compamd with that previously observed in the reaction of various bmtmnnagnesium 
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phenolates with different carbonyl compounds in&ding aromatic ahiehydes.a This result seems to be in 

agreement with the inertia of bromomagnesium phenolates early observed in similar reactions with carbonyl 

compounds bearing strongly electromvhhdrawing groups in the a-position9 

Based on our results, the typical pathway for the present reaction is ilhrstrated as follows (Scheme 3). 

Dichlonu&mmium phenolate g obtained by reaction of the phenol sb with EtAlCl2 or AKl3 according to 

early reports from literature,lu produces with the aldehyde 6x the adduct 9. As can be seen in Scheme 3, 

chelation around the aluminium through the oriented complex 9, which involves both the phenolic substrate and 

the carbonyl compound, results in complete orrho-regiocontrol of the aromatic substitution affording 10 as the 

sole reaction product. 

7bs 

Scheme 3 

Much evidence has been accumulated in the past for several reactions that involve such complexes as 

ilMIlWhkS.11 

Furthermore, the use of an aldehyde bearing an c+electronwithdratig pyridino group aUows the 

exclusive production of the cz-(2’-hydroxy-3’-mthylphenyl)-2-pyridine 7bx without any 

triphenylmethane type compotmd,12 due to the diEcult of loosing water from 10 and avoiding the consequent 

formation of the more reactive orrho-methylenequinone intermediate. l3 

We utilimd the present method to perform the simple syntksis of 

2’-hydroxyphenylpyridkemethanols 7 from variously substituted phenols 5 and 2-, 3- and 4-pyridinealdehydes 

6x, 6y and 62. Synthetic results are reported in Table 2. 
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Table 2. AlClg-promoted reaction between different phenols (Sa-g) and 2-py&kldehyde (6x), 3- 

pyridinaldehyde (69) and 4-pyridinaldehyde (6~). 

Entry Phenol R Pyridinealdehyde Product 7 Yield (%) Selectivity (%)a 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

5a 
II 

2,3-(CH2-CH=CHCH2) 
II 

11 21 

a Selectivity=Yield/Reacted Phenol xl00 

6x 7ax 58 91 

6s 7ay 26 89 

62 7az 21 87 

6x 7bX 54 93 

6~ 7W 34 92 

62 7bz 37 93 

6x 7cx 74 91 

6~ 7CY 42 89 

62 7a 28 89 

6x 7dx 55 95 

6~ 7dy 61 97 

62 7dz 77 96 

6x 7ex 83 82 

6~ 7ey 32 84 

62 7ez 5 83 

6x 7fk 24 91 

6~ 7fY 11 93 

62 7fz 13 92 

6x 7P 34 80 

6s 7w 34 81 

62 7gz 28 78 

Results from Table 2 are in agreement with a typical metal-template electrophilic substitution process as 

depicted in Scheme 3 (see for example entries 10, 11, 12 and 16, 17, 18). The observed higher reactivity of 

2-pyridinealdehyde as compared with that of 3- and 4 isonxxs (entries 1,4,7, 13, and 16) is possibly due to 

the chelation of the metal with both formil group and nitrogen atom through pentacoordinate ahnninium which 

enhances particularly the electrophilicity of the aldehyde and produces homogeneous reaction medium. 

Contrarily, the reactions with 3- and Qyridinealdehydes are heterogeneous, probably due to the intermolecular 

interactions which produce polymeric aggregates. This effect could be responsible for the lower reactivity. 
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In order to support the chelation hypothesis we performed studies by “Al NMR spectroscopy. 

We chose 2,4&rirnethylphenoxyal~um dichloride as umeactive phenolic nuxleL Its 

dicbloromethane-4 solution exibits a broad nAl resonance centered at 8=89.3 ppm (A~,,=2500 Hz) 

attributable to tetmcoordinated ahuninlum species along with a shoulder at &&I.2 ppm probably due to 

pentacoordinated metal species. This is in agreement with the presence in solution of self-association dimers 

and/or trimers with telra and pentacoordination.14a 

The adduct obtained by adding 1 equivalent of 2-pyridineaklehyde to the solution of the 

dichlorophenoxide shows a completely different specuum with two signals at b58.3 ppm (A~=1000 I-Ix) and at 

8=100.5 ppm (A~=250 Hz) in a 3: 1 ratio. 

These peaks are attributable to mononuclear Al species, as association oligomers should be dissociated by 

the addition of one equivalent of the bidentate l&and. 

The major peak at higher tield falls in the typical region of ahuuuniurn pentacoordinamd complexes14b 

and should be due to the expected pemacoordinated chelation complex involving both oxygen and nitrogen 

atoms of the ligand. 

On the other hand the other signal exhibithrg a chemical shift typical of tetracoordinated species is not 

univocally attributable. 

Moreover, the formation of a soluble complex supports the existence of a chelated complex, since in the 

case of benzaldehyde or p-isopropylbenxaldehyde no soluble complexes could be obtained by interaction with 

the dichloroaluminium phenoxide. 
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Experimental 

Melting points were obtained on an Electrothermal melting point apparatus and are uncorrected. lR 

spectra were recorded on a Perkin-Elmer 298 spectrophotometer. ‘H NMR spectra were recorded on a Bruker 

AC300 spectrometer at 300 MHz. Chemical shifts are expressed in ppm relative to TMS as internal 

standard.27Al NMR spectra in CD2Cl2 were recorded at 52.1 MI-Ix on Bruker CXP200 instnunent using 

[Al(I-I20)6]3+ as external reference. Mass spectra were obtained on a Finnigan SSQ 710 instrument at 70 eV. 

Microanalyses were carried out at the Istituto di Cbimica Farmaceutica dellTJniversi~ degli Studi di Parma, 

Italy. TLC analyses were performed on Stratocrom SlF sillca gel plates (Carlo Erba) developed with 

dichloromethane-MeOH mixtures. 
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Synthesis of a-(2’-hydroxyphnyl)-prridinemethanols (7). General Procedure. A solution of the selected 

phenol (0.01 mol) in dry dichloromethane (50 ml) was added dropwise to a stbmd suspension of AlCl3 (1.33 g, 

0.01 mol) in dry dicbloromethane (50 ml) under nitrogen. After 30 * a solution of the selected 

pyrkkaldehyde (1.07 g, 0.01 mol) in dry dichloromethane (50 ml) was added. The stirring was continued for 5 

h at room temperature.. The reaction was quenched with a saturated solution of NH4Q (60 ml) and the 

resulting mixture was extracted with methylene chloride (2 x 50 ml) and ethyl acetate (1 x 50 ml). The organic 

phase was dried (Na2SO4) and distilled off and the residue was chromatographed on silica gel plates with 5- 

20% dichloromethane-MeOH mixtures to give the products. 

a-f2’-Hydroxphenyl)-2-py~~~t~~l(7ax). Pale yellow crystals (Et20). m,p. 105-7~ (FOUIUI: c, 

71.80; N, 6.84; H, 5.66. Calc. forCl2HllNO2: C, 71.63; N, 6.96; H, 5.51%); 1H N-MR (cDQ3). 6 (ppm) 3.9 

@r s, H-I, OH), 5.% (s, lH, CH), 6.90 (td, lH, H-S, J=7.5 and 1.1 HZ), 6.95 (dd, lH, H-Y, J=7.5 and 1.1 

Hz), 7.21 (td, lH, H-4’, J=7.5 and 1.5 Hz), 7.25 (m, lH, H-5). 7.32 (dd, lH, H-6’, F7.5 and 1.5 Hz), 7.43 (d, 

lH, H-3, Jz7.7 HZ), 7.73 (td, lH, H-4, J=7.7 and 1.7 Hz), 8.51 (m, lH, H-6). 10.2 (br s, lH, OH); IR (KBr) 

3378 cm-l (OH); MS (CI) mlz 230 (M+29,3%), 202 (M+l, 62), 184 (100). 

a-(2’-Hydroxyphenyl)-J-pyridinemethanol(7ay). pale yellow crystals (Et20), mp. 48-51T (pound: C, 

71.48; N, 7.07; H, 5.68. Calc. for Cl2HllNO2: C, 71.63; N, 6.W. H, 5.51%); 1~ NMR (CDCl3), 6 @pm) 

6.01 (s, lH, CH), 6.84 (td, IH, H-S, J=7.8 and 1.0 Hz), 6.88 (d, lH, H-3’, J=7.8 Hz), 7.00 (dd, lH, H-6’. 

J=7.8 and 1.6 Hz), 7.18 (td, 1H. H-4’. J=7.8 and 1.6 Hz), 7.28 (dd. lH, H-5, J=7.9 and 4.9 Hz), 7.77 (dt, lH, 

H-4, ti7.9 and 1.5 Hz), 8.39 (dd, lH, H-6, J=4.9 and 1.5 Hz), 8.53 (d, lH, H-2, J=l.9 Hz); IR (KBr) 3150 

an-l (OH); MS (CI) mlz 230 (M+29,20%), 202 (M+l, 90), 184 (100). 

a-(2’-Hydroxyphenyl)~-pyridinemerhanol(7az). Pale yellow crystals (Et20), mp. 1#8T (hound: c, 

71.50; N, 6.82; H, 5.65. Calc. for Cl2HllNO2: C, 71.63; N, 6.W. H, 5.51%); 1~ NMR (CDCl3). 6 @pm) 

5.94 (8, lH, CH). 6.87 (dd, lH, H-3’, J=7.7 and 1.3 Hz), 6.88 (t, lH, H-5’. J=7.7 Hx), 7.04 (dd, lH, H-6’. 

J=7.7 and 1.6 Hz), 7.21 (td, lH, H-4’, J=7.7 and 1.6 Hz), 7.34 (d, ZH, H-3 and H-5, J=6.2 Hz), 8.45 (d, 2H, H- 

2 and H-6, J=6.2 Hz); IR (KBr) 3407 cm-l (OH); MS @I) m/z 201 (M+, 7%). 183 (lOO), 154 (17). 

a-(2’-Hydrony-3’-methylphenyl)-2-pyrirfinemethanol (7bx). Pale yellow crystals (Et20). ULP. 71-4~ 

(Found: C, 72.40; N, 6.62; H, 5.94. Calc. for Cl3H13NO2: C, 72.54; N, 6.51; H, 6.09%); 1~ NMR (CDCl3). 

6 @pm) 2.25 (s, 3H, CH3). 4.0 (br s, lH, OH), 5.93 (s, lH, CH). 6.81 (t, lH, H-5’. J=7.6 HZ), 7.08 (d, 1H. H- 

4’, J=7.6 Hz). 7.15 (d, lH, H-6’, J=7.6 Hz), 7.24 (m, lH, H-5). 7.40 (d, lH, H-3, J=7.8 Hz), 7.71 (td, lH, H-4, 

J=7.8 and 1.7 Hz), 8.51 (d, lH, H-6, J=4.8 Hz), 10.2 (br s, lH, OH); IR (KBr) 3367 cm-1 (OH); MS (Q) m/z 

216 (M+l. 16%), 215 (M+, 100). 
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a_(2’-HyGraxy-J’-~t~~~~i~-3-pyridiumct (7by). Pale yellow mystab (Et@), m.p. 126-8oC 

(Fouudz C, 72.67; N, 6.42; H, 6.20. Calc. for Cl3Hl3NO2: C, 72.54; N, 6.51; H, 6.09%); 1H NMR (CDCl3), 

6 @pm) 2.24 (s,3H. CH3). 5.97 (s, 1H. CH), 6.7-6.9 (m, 2H, H-4’ and H-6’). 7.1 (m, lH, H-S’), 7.24 (dd, lH, 

H-5, J=7.9 and 4.8 Hz), 7.73 (td, 1H. H-4, Jo7.9 and 1.7 Hz), 8.32 (dd, lH, H-6, J=4.8 and 1.7 Hz), 8.43 (d, 

lH, H-2, J=1.7 Hz); IR (KBr) 3155 cm-l (OH); MS (CI) m/z 244 (M+29,21%), 216 (M+l, 89), 197 (100). 

a-(2’-Hydroxy3’~~l)~-~~~t~~l (7bz). Pale yellow crystals (EtzO), m.p. 154-6T 

(Found: C, 72.63; N, 6.66, H, 5.92. Calc. for C13Hl3NO2: C, 72.54; N, 6.51; H, 6.09%); 1H NMR (CDCl3), 

6 @pm) 2.22 (s, 3H, CH3). 5.90 (s, lH, CH). 6.78 (t, lH, H-5’, J=7.4 Hz), 6.85 (d, lH, H-4’. J=7.4 Hz), 7.09 

(d, lH, H-6’, J=7.4 Hz), 7.30 (d, 2H, H-3 and H-5, J=5.4 Hz), 8.40 (d, 2H, H-2 and H-6, J=5.4 Hz); IR (KBr) 

3361 cm-l (OH); MS (Cl) m/z 244 (M+29,23%), 216 (M+l, 100). 198 (80). 

a_(2’-Hycitoxy~‘-~~~~~l)-2-pyridinemcthonol (7~). pale @low crystab (Et20). m.p. 133-5T 

(Found: C, 72.68; N, 6.69; H, 5.93. Calc. for Cl3Hl3N02: C!, 72.54; N, 6.51; H. 6.09%); lH NMR (CDCl3). 

6 @pm) 2.28 (s, 3H, CH3), 4.0 (br s. lH, OH), 5.89 (s, H-I, CH), 6.70 (d, 1H. H-5’, J=7.7 Hz), 6.76 (s, H-I, 

H-3’), 7.17 (d, lH, H-6’, J=7.7 Hz), 7.23 (dd, lH, H-5, J=7.6 and 5.7 Hz), 7.40 (d, lH, H-3, J=7.6 Hz), 7.71 

(td, lH, H-4, J=7.6 and 1.6 Hz), 8.49 (d, lH, H-6, J=5.7 Hz), 10.1 (br s, 1H. OH); JR (KBr) 3206 cm-l (OH); 

MS (CI) m/z 244 (M+29,3%), 216 (M+l, 100). 198 (99). 

a-t2’-Hydroxy_4’-~~lp~~l)-metIrylphenyl)-3_pyridi (7cy). Pale yellow qsmls @t20), IILP. 153&T 

(Found: C, 72.42; N, 6.40; H, 6.17. Calc. for Cl3Hl3NO2: C, 72.54; N, 6.51; H, 6.09%); 1H NMR 

(CDCl3-MeOD), 6 @pm) 2.26 (s, 3H. CH3), 6.02 (s, lH, CH), 6.65 (s, lH, H-3’), 6.66 (d, lH, H-5’. J=8.1 

Hz), 6.99 (d, lH, H-6’, F8.1 Hz), 7.29 (dd. lH, H-5, J=7.9 and 4.9 Hz), 7.79 (br d, lH, H-4, Jx7.9 Hz), 8.37 

(d, lH, H-6, J==4.9 Hz), 8.57 (s, lH, H-2); IR (KBr) 3190 cm-l (OH); MS (CI) m/z 244 (M+29,41%). 216 

(M+l, loo), 198 (99). 

a-f2’-Hydrox~‘-~~lp~~l)~-~~~~l (7a). Pale yellow uystals @t20), m.p. 172XC 

Founds C, 72.67; N, 6.3% H, 6.21. Calc. for Cl3Hl3NO2: C, 72.54; N. 6.51; H. 6.09%); 1H NMR (CDCl3- 

MeOD), 6 @pm) 2.27 (6, 3H, CH3). 5.95 (s, lH, CH), 6.65 (s, lH, H-3’). 6.66 (d, lH, H-s’, J=8.2 Hz), 6.98 

(6 lH, H-6’, J=8.2 Hz), 7.40 (d. W, H-3 and H-5, J=5.9 Hz), 8.43 (d, 2H, H-2 and H-6, J=5.9 Hz); IR (Kk) 

3205 cm-l (OH); MS (EI) m/z 215 (Mf 15%). 196 (100). 

a_(2*-Hydroxy-S’-te~~~~l)-2 widhmhol mw. Pak yellaw m 0. np. 
129-31’T (Founk C, 74.80, N, 5.30; H, 7.61. Cak. for C&I#O2: C, 74.68; N, 5.er; H, 7.44%); lH NMR 
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(-3x 6 @Pm) 1.29 (&9H. (cH3)3c), 4.0 (br 5, H-I, OH), 5.92 (8, lH, CH). 6.88 (d, lH, ~-3’. ~~8.4 HZ), 

7.22 (d& lH, H-4’, J=8.4 and 2.5 Hz), 7.1-7.3 (m, 1H. H-5). 7.32 (d, lH, H-6’. J12.5 Hz), 7.42 (d, lH, H-3, 

J=7.8 Hz), 7.73 (td, lH, H-4. F7.8 and 1.4 Hz), 8.50 (d, lH, H-6, J=4.8 Hz), 10.05 (br s, lo, OH); IR (KB~) 

3339 cm-l (OH); MS (CI) m/z 286 (M+29,13%), 258 (M+l, 100). 242 (99). 

ai2’-Hydroxy-5~-te~b~ip~nyl)-3-pyridine (76). Pale yellow crystals @t20), m.p. 157T 

(Foundz C, 74.52; N, 5.61; H, 7.33. Calc. for Cl6H@Q: C, 74.68; N. 5.44, H, 7.44%); 1H NMR (CDCl3), 

6 @pm) 1.24 (s, 9H, (CH3)3C), 5.97 (s, lH, CH). 6.81 (d, lH, H-3’, J=8.5 Hz), 7.04 (d, lH, H-6’. J=2.4 Hz), 

7.19 (dd, lH, H-4’, J=8.5 and 2.4 Hz), 7.26 (dd, l& H-5, J38.2 and 4.8 Hz). 7.77 (dt, H-I, H-4, J=8.2 and 1.5 

Hz), 8.37 (dd, lH, H-6, J&8 and 1.5 Hz), 8.54 (d, I& H-2, J=1.5 Hz); IR (KBr) 3205 an-l (OH); MS (CI) 

m/z 286 (M+29,20%), 258 (M+l, 71). 239 (100). 

ai2’-Hydroxy_S’-t~~~nyi)4-py~~t~l (7dz). F%lc yellow uyatals (Et20). np. 160-2~ 

(Foumk C. 74.77; N, 5.31; H. 7.55. Calc. for C@#JO2: C, 74.68; N, 5.44; H, 7.44%); 1H NMR (CDCl3). 

6 @pm) 1.27 (s, 9H, (CH3)3C), 5.95 (s, lH, CH), 6.79 (d, lH, H-3’, J8.5 Hz), 7.07 (d, lH, H-6’. J=2.4 Hz), 

7.22 (dd, lH, H-4’. E8.5 and 2.4 Hz), 7.3 (br s, 2H, 2 OH), 7.33 (d, 2H. H-3 aal H-5, Jp6.1 Hz), 8.46 (d, 2H, 

H-2 and H-6, J=6.1 Hz): IR (KBr) 3165 cm-l (OH); MS (CI) m/z 286 (M+29,10%), 258 (M+l, 52), 240 (40). 

ai2’-Hydroxy-5’-methoxyphenyI)-2-pyridinemethanol(7ex). pale yellow crystals @t20), mp. 105-7~ 

(Founds C. 67.40; N, 5.88; H, 5.79. Calc. for Cl3Hl3NO3: C, 67.52; N, 6.06, H, 5.67%); 1~ NMR (CDCl3), 

6 @pm) 3.73 (s. 3H, OCH3), 5.95 (s, lH, CH), 6.72 (dd. lH, H-4’. J=8.7 and 3.0 Hz). 6.87 (d, 1H. H-3’. J=8.7 

Hz), 6.92 (d, lH, H-6’. J=3.0 Hz), 7.22 (m, lH, H-5), 7.49 (d, lH, H-3, J=7.8 Hz), 7.72 (td, lH, H-4, Js7.8 

and 1.5 Hz), 8.45 (d, lH, H-6, J=4.7 Hz); IR (KBr) 3247 an-l (OH); MS @I) m/z 231 (IA+, 75%). 213 (36). 

198 (100). 182 (34). 170 (62). 

ai2’-Hydroxy-S’-m-3-~~~~1(7ey). Pale y&w crystals (Btzo), qt. 47-50~ 

(Found: c, 67.67; N, 6.22; H, 5.50. Calc. for C13Hl3NO3: C,,67.52; N, 6.06; H, 5.67%); 1H NMR (cDQ~), 

6 @pm) 3.67 (s, 3H, 0cH3), 5.93 (s, lH, CH), 6.61 (d, lH, H-6’, J=2.8 Hz), 6.66 (dd, 1H. H-4’. J=8.7 ami 2.8 

Hz), 6.75 (d, 1H, H-3’, Jx8.7 Hz), 7.21 (dd, lH, H-5, J=7.9 and 4.9 Hz), 7.76 (br d, H-I, H-4, Jz7.9 Hz), 8.25 

(d, 1H. H-6, J=4.9 Hz), 8.45 (8. lH, H-2); JR (KBr) 3270 cm-l (OH); MS @I) n~z 231 (M+. 10%). 212 (lOO), 

170 (15). 

ai2’-Hydraxy-S’-~~~f)4-pyricf (7e~). pale yauow crystals (Etzo), IILP. 165-8~ 

(pound: C, 67.61; N, 6.18; H, 5.82. Calc. for Cl3Hl3NO3: C, 67.52; N, 6.W. H, 5.67%); 1~ NMR 

(ClX3-MeCW 6 @pm) 3.73 (s, 3H, OCH3). 5.99 (s, lH, CH), 6.70 (dd, lH, H-4’. J=8.8 and 2.7 HZ), 6.76 
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(6 lH, H-6’. J=2.7 Hz), 6.77 (d, lH, H-3’. J=8.8 Hz), 7.43 (d, 2H, H-3 and H-5, J=5.8 Hz), 8.43 (d, 2H, H-2 

and H-6, Jd.8 Hz); IR (KBr) 3279 cm-1 (OH); MS (CQ m/z 260 (M+29,21%), 232 (M+l, 100). 214 (89). 

a-(2’-Hydroxy-S’-c~~~~l)-2-~~~t~l (7fk). Pale yellow uystals (Fitfl), m.p. 130-2°C 

(Found: C, 61.30; Cl, 14.88; N, 5.82; H, 4.43. Calc. for Cl2HlOClNO2: C, 61.16; Cl, 15.04, N, 5.94, H, 

4.28%); 1H NMR (CDCl3), 6 @pm) 5.96 (s, lH, CH), 6.84 (d, lH, H-3’. J=8.5 Hz), 7.09 (dd, lH, H-4’, J=8.5 

and 2.4 Hz), 7.23 (m, lH, H-5), 7.32 (d, lH, H-6’. J=2.4 Hz), 7.51 (d, lH, H-3, J=7.6 Hz), 7.75 (t, lH, H-4, 

J=7.6 Hz), 8.43 (d, lH, H-6, J=4.5 Hz); IR (KBr) 3344 cm-1 (OH); MS @I) m/z 237 (M+2,24%), 235 (M+, 

90). 217 (35), 182 (100). 154 (62). 

a_(2’-Hydtoxy-S’-cMorophenyl)-3-Wridinmrethai (7Q). Pale yellow cqstals (&O), m,p. 130-2T 

(Found: C, 61.02; Cl, 15.20; N, 6.07; H, 4.16. Calc. for C12H@NO2: CT., 61.16; Cl, 15.04, N, 5.94, H, 

4.28%); lH NMR (CDCl3-MeOD), 6 @pm) 6.03 (s, lH, U-I), 6.75 (d, lH, H-3’. J=8.5 Hz), 7.07 (dd, lH, H- 

4’. J=8.5 and 2.3 HZ), 7.21 (d, lH, H-6’, J=2.3 HZ), 7.30 (dd, H-I, H-5, J=7.8 and 4.8 Hz), 7.80 (br d, lH, H-4, 

J7.8 Hz), 8.37 (d, lH, H-6, J=4.8 Hz), 8.57 (8, lH, H-2); IR (KBr) 3240 an-l (OH); MS @I) m/z 237 (M+2, 

2%), 235 @I+, 8). 216 (lOO), 182 (11). 

a_(2~-H~raxy-S’-c~orop~~l)~-~~~t~l (7fk). Pale yellow uystals (Et20), nip. 169-71T 

(Found: C, 61.31; Cl, 15.16; N, 6.09; H, 4.11. Calc. for Cl2H#lNO2: C, 61.16; Cl, 15.04, N, 5.94, H. 

4.28%); lH NMR (CDCl3-McOD), 6 @pm) 6.00 (s, lH, CH), 6.76 (d, lH, H-3’, J=8.6 Hz), 7.08 (dd, H-I, H- 

4’, J=8.6 and 2.5 Hz), 7.19 (d, lH, H-6’. J=2.5 Hz), 7.42 (d, 2H, H-3 and H-5, J=5.9 Hz), 8.43 (d, 2H, H-2 and 

H-6, J=5.9 Hz); IR (KBr) 3160 cm-l (OH); MS (El) m/z 237 (M+2,5%), 235 (M+, 15). 217 (100). 154 (22). 

a_(I’-Hydroxy-‘-~~hyl)-2-pyridinemethanol(7gx). Pale yellow uystals @t20), m.p. 76T (Fomuk 

C, 76.60; N, 5.44; H, 5.33. Calc. for Cl6Hl3NO2: C, 76.48, N, 5.57; H, 5.22%); 1H NMR (C6D6), 6 @pm) 

6.12 (s, lH, CH), 7.22 (dd, lH, H-5, J=7.7 and 5.1 Hz), 7.3-7.5 (m, 5H, H-8’. H-S, H-4’. H-3’ and H-3). 7.70 

(td, lH, H-4, J=7.7 and 1.6 Hz), 7.7-7.8 (m, 1H. H-7’ or H-6’). 8.3 (m, lH, H-6’ or H-7’), 8.52 (d, lH, H-6, 

J=5.1 Hz); IR (KJ3r) 3245 cm-l (OH); MS (CI) m/z 280 (M+29,28%), 252 (M+l, lOO), 234 (16). 144 (18). 

aiI’-Hydroxy-2’-~~~1)-3-py~~~~l(7gy). pale y&w crystals, dec. befoIc mltiq (Fit20) 

(Found: C, 76.36; N, 5.70; H, 5.11. Calc. for Cl6Hl3NO2: C, 76.48, N, 5.57; H, 5.22%); 1~ NMR (CDCl3). 

6 @pm) 6.05 (s, lH, CH). 6.85 (d, lH, H-4’. t8.5 Hz), 7.13 (dd, lH, H-5, J=7.9 and 4.9 Hz), 7.24 (d, lH, H- 

3’. J=8.5 Hz), 7.4-7.5 (m, 2H, H-W and H-5’). 7.6-7.8 (m, ZH, H-4 and H-7’ or H-6’), 8.2-8.3 (m, W, H-6 aud 

H-6’ or H-7’), 8.38 (d, lH, H-2, J=2.1 Hz); IR (KBr) 3170 an-1 (OH); MS (Cl) m/z 280 (M+29, 13%), 252 

(M+l, 77), 234 (lOO), 108 (11). 



10596 G. SARTOIU et al. 

ai1’-Hydroxy-2’-~~~1)4-pyridimmsthl(7g~). pale yellow crystals, dec. bdape molting (Btzo) 

(Fotuxk C, 76.33; N, 5.48; H, 5.39. Calc. for Cl6Hl3NG2: C, 76.48; N, 5.57; H, 5.22%); 1H NMR (cDQ3), 

6 @pm) 6.04 (s, lH, CH), 7.01 (d, lH, H-4’. J=8.5 HZ), 7.3 (m, 3H. H-3, H-5 and H-Y), 7.4-7.5 (m, w, ~-8 

and H-5’). 7.7-7.8 (m, H-J, H-7’ or H-6’). 8.2 (m, lH, H-6’ or H-7’). 8.31 (d, W, H-2 and H-6. Ja.2 Ha); JR 

(KBr) 3245 cm-l (OH); MS (CB m/r 280 (M+29,34%), 25 1 (M+, lOO), 233 (70). 108 (21). 
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