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Abstr8ct. The re8ctions of sever81 dih8109eoopyridinos with PhSe!@a or PeeSeLi in 
DW 8fforded the monosubstitution products in 9ood yields. Uith excess PhSeR8 
the bis(phrnylsslenenyl)pyridines uere e8sily obt8ined. rherees with excess 
bfeti the initi8lly formed h8logenopyridyl methyl salonides, rether than 
aroutic substitution, suffered deelkyl8tion to give the h8logenopyridyl 
selenol8te miens, as 8 result of l $2 substitution process. Addition of 
i-propyl iodide afforded the hrlogenopyridyl i-propyl nlenides. Treltment of 
these compounds with excess )IbSoLi g8ve the (i-propy~s8lenonyl)pyridylsrlcnalrts 
8nionr nhich were directly treated with 8n rlkylating agent and good yirlds of 
bis(8lkylselenenyl)pyridinsr were obt8ined. All these nucleophilic 8romatic 
substitution re8ctions were completely regiospecific. 

In previous papers we h8vt shown thit nucleophilic rromatic substitution reactions, which occur 

with the cl8ssical rddition - elimination mUh8niSai. cm be e8sily effected even on unrctiv8tcd 

aryl hrlides simply by working in dipolrr 8protic solvent8 (HWA, TM, DCU). In the same solvents, 

selective de8lkylations of the obt8insd products c8n be effected by substitution, eliminrtion or 

electron transfer re8ctions. 
l-11 

Thus, using oxypen, sulphur or selenium nucleophiles 8nd st8rting 

from 8ryl halides, very sinrple 8nd efficient methods hevt becoate 8v8il8ble for the synthesis of 

ethers, 
2 

thioethers.“3’6’8 se1moethars,“~‘* substituted phenols.2’7*1D . thiophenola, l,4,7 

salsnophenols, 
11 

poly(rrc8pto)benzenes,9 nnd poly(seleno)benz8nrs. 
‘II 

These synthrtic methods have 

alre8dy found sever81 applic8tions. 
13-17 

Recently, the re8ctions with sulphur snd oxygen 

nucleophiles h8vo been successfully used in the pyridint series. 18 

ble now report the results of 8 relltcd inveStig8tiOn c8rried out on some hrlogenopyridines in 

order to find the experimental conditions to introduce one or two selenium containing groups into 

the pyridine nucleus: 

RSe- 
C5H3NX2 - C#XfkR) Rsr- CSH~N(SOR)~ 

X = Cl,& R = Ph,tk! 
4883 
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Because of the simple procedure esployed end of the high yields obteined, the method now 

described comprres fevoureble with the few other syntheses reported in the literature 
19-24 end 

ten give l contribution to the grouing synthetic l pplicetions of orgmoselenium compounds. 
25 

RESULTS Mb DISWSSIDR 

The substretes employed for the present investigetion were the conmercielly l veileble Z-brow+, 

1, 3-bromo-, 2, Cchloro-, 3, Z,&dibromo-, 4, 2,5-dibromo-, 5, 2.3-dichloro-, 1, end 

3,5-dichloropyridine. 7. These compounds were rllowed to reect in MF with PhSeNe end ReSeLi 

preperrd from diphenyl diselenide end sodium hydride end from nthyllithium end l lomentel 

selenium, respectively. Thr reactions with PhSeNe proceeded smoothly, rherees those with ReSeLi 

geve rise to soae complicetions which will be discussed below end required controlled l xperimentel 

conditions. Reection yields of isoleted products are reported in perentheses in Schemes l-5. 

The reactions of the monohrlogenopyridines, 1-3, with PhSeNe (1.2 moler equivelents) uero 

cerried out et 80 l C end afforded the 2-, 3-, end Cphenylselenenylpyridine, 8, 9. end 10 (Scheme 

1). As expected, the substitution process required much longer rrrction times in the case of 

3-bronapyridine. Under the seme conditions the dihrlo9enopyridines were converted into the 

phenylselenenyl helogenopyridines 14 - 17 (Schema 1) slightly contrninrted by the bissubstituted 

products; these, however, could be easily seperrted by column chrometogwphy. As expected, the 

substitution reactions regioselectively occurred 8t the 2 position in the cese of compounds 5 end 

6. In order to minimize the formetion of the bissubstituted product the rerction of 4 wes cerried 

out at lower tempereture (50 ‘Cl. The bis(phenylselenenyl)pyridines 22 - 25 (Scheme 1) were rrsily 

obtrinrd from 4 - 7 using an excess (4 mol) of PhSeNe et 120 l C. Thus l ll the possible 

substitution products of helogenopyridines with Phk ten be obteined in good yields using the 

extremely simple procedure here described. 

8 : R = Ph (b7tf 

11 : II - k (72%) 

9 : R - f91 (62%) 10: R’ipk 662%) 

12 : R = k (66%) 13 : R - k (58%) 

14 : R = Ph (83t) 15 : R =f’hI87t) 16 : R =Ph (76t) 17 : R= Ph (54t) 

16 : R = )L (92t) 19 : R - IL G’2t) 20 : R - h (9Ot) 21 : R-h (87t) 

23 (87%) 24 (95%) 
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Only the syntheses of the 2-, 3-, end Cphenylselenenylpyridines l re reported in the 

litrr8ture: these however 8re not So strrightfommrd 8s those described in this fmper. Thus, 

coqound 10 uas obt8ined froa the reaction of diwthyl 4-chloropyridino-2,6-dicrrboxyl8tr with 

benxeneselenol, followed by hydrolysis 8nd decwboxylrtion. 
19 

Coapounds 8 mnd 9 uere prepared from 

1 end 2 by substitution with PhkM in ethmol 8t 120 l C (selled tube) using bis(bipyridine)nickel 

dibronido 8s 8 c8t8lyrt. 
20 

Fin8lly. Coalpound 8 YIS 81SO Obtrined frm the photostiul8ted sRwl 

rewtion of 1 with phenylSelenol8te rnions in liquid Smoni8. 
21 

The remtions of the MOmh8logeMpyridines 1 - 3 with PhSeLi (2 mol. quiv.) nor0 c8rried Out 

It 70 l C. tollpounds 11 8nd 13 were obt8ined with the yields indicet8d in Schenr 1. ln the cttt of 

the 3-brompyridine, 2, on the contrwy , even 8t the l wly rerction stages the reaction product 

~8s the 3-pyridylselenol8te 8nion 26 (Scheme 2). 8s demon8tr8ted by nmr 8n8lySiS of the reeCtiOn 

mixture Sfter treatment with ethyl iodide. Complete tr8nsformtion ~8s obtrined 8fttr 6 h. 

sCnBE2 

r 

26 

cs I - 
%db 

27 

3l (85%) 32 (93W 
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Addition of Et1 l ffordrd 3-rthylsrlrnmylpyridinr, whrrras addition of 161 l ffordrd tha drsirad 

3-rthylselonanylpyridina 12 (R = Ha). In this casa therefore thr dralkylation of 12 to 26 by 

*S&i is a fastrr process than the substitution of 2 by I4aSeLi to give 12 (Schm 2).. This 

behaviour is idmtical to thet observed in the case of chlorobenaene and brorobenrem. 11 

Dealkylation is not observed with 1 and 3 since thr l roeatic substitution is stron9ly l ctivatrd 

when the halogen atoms occupy thr 2 or 4 position of the pyridinc nuclrus; thus, even in the 

presence of an axcess of Has8 anions, tko only procrss which can occur in thesa caaos is thr 

unproductive roplacemont of the MaSo proup by another t%So group. 

Thr monosubstitution rractions of the bishalogmopyridines 4 - 7 were carried out at room 

temperaturr with 2 mol. l quiv. of CtSoLi; only in the case of 7 the substitution required highrr 

reaction temperaturr (60 Y). The final reaction mixture was trrated with Hal so that. if small 

amounts of dralkyletion products ware formed, theso nero reconverted into the methylsolenenyl 

derivatives. As indicated in Scherr 1, the monosubstitution products were obtained in 9ood yields. 

In this case also tha reactions with 5 and 6 ware completely rrgioselective. 

In order to effect the substitution of both the halogen atoms in 4 - 7 oxporiments were carried 

out with 4 mol. equiv. of HaSeLi at 80 OC. However, the initially formed monosubstitution products 

10 - 21 (Scheme 2) rather than substitution to give compounds 27 sufferrd demathylation to afford 

the halogenopyridylsolenolate anions 29. Only in the case of 4, in which both the bromine atoms 

are in the o positions, the reaction gave considerable amounts of the bissubstitutrd compound 27 

which was present as the monodemethylated compoun4 28. The same process occurred also in thr case 

of 5, but to a much lower extent. The reaction mixtures containing the selenolate anions were 

tharefore treated with i-propyl iodide (see below); the results obtained are summarized in Schwa 

2. From 5, 6 and 7 good yields of the i-propylselmrnyl halogrnopyridincs 30, 31, and 32, 

respectively. were obtained. From the reaction of 5, small amounts of a second reaction product 

were isolated. This was idrntifiad as the 2-mathylsrlenenyl,5-i-propylselcnenyl pyridine 36 

deriving from 28. The formation of this compound indicates that the dealkylation of the 

2,5-bis(methylselenenyl)pyridine 27 occurs selectively at the NaSe group in the E position. In the 

light of the results obtained from the reactions of the monohalopenopyridines with NaSeLi (see 

abovr) this selective dealkylation is not completely unexpected. Nmr analysis of the reaction 

mixture derivinp from 4 showed the presence of compounds 33 and 34, deriving froa 29 and 28, 

resprctively, in almost aquimolecular amounts; the two products ware not separated. Thr reaction 

of 4 was repeated using a large excess of HaSeLi (6 mol. equiv.) and longer reaction times (20 h) 

at 90 Y. After addition of Ha2CH1 the 2,6-bis(i-propylselenanyl)pyridine 35 was isolatrd in 75 % 

yield. The formation of this compound is intrrrsting since it indicates that under these 

conditions, complrte substitution has occurred and that the 6-methylselenenyl,2-pyridylselenolato 

anion 28 has suffarrd further dealkylation to afford the dianion. This brhaviour is peculiar since 

in all the poly(alkylthio)benzenes 
0 

and the bis(alkylselenenyl)benzenrr 
11 

previously studied the 

SN2 dealkylation process involves only one function; complete dealkylation occurs only by an 

electron transfer rraction 
1.9.11 

(see below) under completely different experimental conditions. 

Thr brhaviour of 5, 6, and 7 in the rractions with an l xcass of hSoLi is similar to that 

observed in the case of the dichlorobrnzenes; 
11 

in those cases also the monosubstituted products 

did not give further aromatic substitution but were instead dealkylated to the chlorophonyl 

selenolata anions. This siailarity of behaviour is reasonable since in compounds 30, 31 and 32 the 

halo9eno atoms occupy a a position which is scarcely activated towards nucleophilic attack. 

Thus, with the exception of 4, starting from the dihalogenopyridincs 5, 6 and 7 and HaSeLi it 
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is not possible to introduce directly two selenium containing functions because in the 

methylsrlonenyl halogrnopyridinrs 19 - 21 the drmethylation is much faster than the nucleophilic 

substitution of the second halogen atom. This problem obviously does not exist when an 

l rylsolenolato anion is usd as thr nucleophile and it can be suggrsted that sitilar good results 

could be obtained with the use of riktjlrelenolate anions hrvinp secondary or tertiary l lkyl 

groups. Unfortunrtoly these selenolhes are not so easily available as the ReSeLi. Thus, the 

synthesis of bis(rlkylsoletmnyLlpyridines using HeSrLi were carried out stepwise. For this reason 

the halogrnopyridylselsnolrte anions 29 were treated with i-propyl iodide and compounds 30 - 32 

wore thus obtained (Scheme 2). The presence of a secondary l lkyl group should greatly decrease the 

rate of the SNZ dealkylation process and the’nucleophilic substitution should become the only 

observed process. Indeed, when the ~~propylselenenyl hrlogenopyridines 30 - 32 (Scheme 3) were 

treated with excess HeSeLi (4 mol. equiv.) at 90 OC, the products obtained were the 

i-propylselenenyl pyridylselenolrtes 38 deriving fro, the easy dtwthylrtion of the substitution 

products 37. These anions can be directly treated with several rlkylating agents. Ue added to the 

cooled reaction mixtures i-propyl iodide and the bis(i-propylsolenenyl)pyridines 39 - 41 were thus 

obtained in good yields (Scheme 3). 

The monosubstituted compounds 18 - 21 were then used for the synthesis of the methoxy 

mthylselenenylpyridines. For this purpose compounds 18 - 21 were treated with CbONa (2 mol. 

equiv.) in Off at 80 OC for 4 h. The substitution process occurred easily with 19 and 21 (Scheme 

4) to give 42 and 44, respectively. Complex reaction mixtures wore instead obtained from 19 and 

20. This behaviour is similar to that obsrrved in the reactions of corresponding halogono 

methylthiopyridines with nONr in OW; 
18 

thus, the reactions of 19 and 20 were not analyzed 

further. 

Experiments were also carried out to invostigste the dralkylation of some 9f the obtained 

products. Compounds 42 and U were treated with HeSNa (4 mol) in Off at 80 OC for 2 h. Ethyl 

iodide was thrn added to the resulting reaction mixtures. As indicated in Schrn 4 the sole 

reaction products were the 6-methoxy,Z-•thylselenenylpyridino, 43, and the 5-methoxy,3-ethyl 

selenmylpyridinr), 45, respectively. Theso result8 indicrte that the drrlkylotion process is 

extremely selective and involves the SeMs group to give the methoxypyridylselenolate anions. Also 

in the case of the rthoxyphenyl methyl selenides the SN2 derkylation occurred selectively at the 



SoMa proup without touchin thr mothoxy proup. 
11 

Similar rrsults nero also obtrinod ntwn 42 and U 

wore drrlkylatrd by l loctron trrnsfrr by trertrnt with l xcoss sodium in HfPA 
11 

at 80 l c. This 

procrduro was also l ppliod to the 2-mothylsolonmnylpyridinr 11 and to thr bis(i-propylsolmmyl) 

pyridinrs # and 41 (Schrm 5); in thosr latter cases the dorlkylrtion involvrd both thr SOCHMD~ 

groups. The 2-pyridylsrlmolrtr anion 46 us directly trrrtrd with 2-bromopyridino (2 mol. rquiv.) 

at 120 l C for 4 h, and the bir(2-pyridyl)srlonidr 47 was obtained in 65% yield. The dianions 48 

and 50 wore instoad trorted with wthyl iodide and the 2,6-bis(nthylselrnonyl)pyridin~, 49, and 

thr 3,5-bis(luthylsrlmonyl)pyridino, 51, two thus obtained. The procrdurr horr doscribrd for thr 

prrparation of thr 2-pyridylsolmolrtr anion 46 compares favourrbly with other methods doscribod 

in the litwaturm.26’27 

SCJIEES 

41 50 51 (62%) 
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ln conclusion simple reaction conditions an described to introduce one or two phtaylsrltntnyl 

groups into the pyridino nuclrus by dirsct nucltophilic substitution of stvtr~l halo9ono 

pyridinu. The corresponding reactions with rthylstltnolatt anions load in most ctsts to the 

pyridylstltnol8ta anions deriving by the dtalkylation of the initially formed substitution 

products; thus, in the cast of the bis(halogtno)pyridinn tht introduction of two l lkylstltntnyl 

groups must be affected sttpuist. Ho l ttrptr wre made to isolate the pyridylstlonols by treating 

with acids the reaction mixtures containing the pyridylstlenolatt anions 26, 46, 29, 36, 48, 50 

and those deriving from the dtalkylation of 42 and 44. Uith the exception of 46 811 the other 

pyridylstltnolat~s utre treated with simple alkyl iodides. Houtvtr, there is ho doubt that these 

solutions can be trploytd to synthesize other selenium containing pyridints simply by adding other 

tltctrophilic rtagmts, 8s it bar already been done in the ctst of substituted phtnylstltnolate 

anions” as well as in the case of vinylsrltnolatt anions. 
28 Thus the addition of cyanogcn 

halides, l ryl halides, vinyl halides or acyl halides should give rise to tha formation of 

pyridylstltnocianatts, pyridyl l ryl stltoidas, pyridyl vinyl selenidts or pyridyl l cyl stltnidts; 

moreover, the addition of an oxidizing agent should product the corresponding pyridyl diselonidts. 

Thus, the syntheses of stvtr~l selenium containing pyridints can be easily affected starting from 

stlonium metal and an halogtnopyridint according to the simple procedure described in this paper. 

Proton nmr spectra wore recorded in CDCl3 solutions on a 90 IWz Varian EH390 instrument. Glc 

analysts wtrt ptrformd on a Htwlttt-Packard 583OA chroutograph with a 20 in., IO% UCU 982 

colum. Eltantal analysts m-t carried out on a Carlo Erba Model 1106 Elemental Analyze. 

Comtrcial halogtnopyridi~s wart usod without further purification. 

Rnctiuu of Haloqanapyridinas uith Salawl~ Mona. 

Sodium phmylstltnolatt uas prepared by adding sodium hydride to a stirred solution of 

diphtnyldistltnidt in Dff at 60 OC. 

Lithium Mtthyl stlsnidt was prepared by adding drop&se methyllithium (comatrcial solution 1.68 

in ether, 1.1 mol) to a stirred suspension of powdered qray selenium I1 atom) in THF (10 al for 

0.5 9 of stltniur) at room twrature ud under nitrogen. After 15 rin. all the selenium was 

consurd and a white suspension teas obtaintd. 

The reactions ntrt carried out using 0.01 ml of halogenopyridinr in the cut of compounds 1 - 

7 and 5 mol in all the other ~850s. Tha molar equivalents of PhkNa and HaSeLi, as wll as the 

reaction ttrmptraturts, art reported under the Results and Discussion section. 

A solution of the halogtnopyridine in DHF was added to the suspension of PhSeNa or HtStLi 

prepsrod as dtscrikd 8boVl and the flask was immrsad into a silicone oil bath krpt at tht 

desired temperature. The ether and the THF utrt left to distill off under vacuum. The resulting 

brown nixturt was stirred for thr tins indicated klow. The progress of the reaction was 

monitored by tic, glc and/or nmr after treatment of small l liquots of the reaction mixture with 

ethyl iodide. The cooled reaction nixturo was treated with the l ppropriats l lkylatinp agent and 

than poured on water, Extraction with ether followed by the usual work up gave a rtsiduo which was 

chromatographed through a silica 981 colum by using mixtures of ethyl ether and potroltum ether 

as tluant. &action yields we givrn in parentheses in Schemes 1 - 5. The physicrl, nmr and 
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analytical data of the obtainrd products are reported below. Solid compounds (14 - 16 and 22, 23 

and 25) were obtained in a pure form by evaporation of the chromato9raphic fractions and were not 

recrystallixed. Starting materials and reactions times are indicated in parentheses in the order. 

2-Phmylsolenenylpyridine, II, (1, 3 h), oil, (Lit. 
20 

b.p. 190 *C/0.1 M). NHR 6 5.4 - 6.25 (n, 1 

HI; 7.75 - 7.5 (I, 2 R); 7.4 - 7.1 (m, 4 HI; 7.0 - 6.8 (m, 2 HI. Found: C = 56.76, H = 3.65, N = 

6.20%. Rquires: C = 56.42, H = 3.88, N = 5.98%. 

3-Phonylselamnyl~ridin. 9, (2, 20 h), oil, (Lit. 20 b.p. 190 *C/0.15 mm). NCR 6 8.75 - 8.55 (I, 

1 H); 8.55 - 8.35 (m, 1 H); 7.75 - 7.55 Cm, 1 H); 7.55 - 7.35 (m, 2 HI; 7.35 - 7.0 (II), 4 HI. 

Found: C = 56.21, H = 3.71, N = 5.55%. Requires: C = 56.42, H . 3.00, N = 5.90%. 

4-#%nylsolamtvylpyridim, 10, (3, 2 h), oil, (Lit." b.p. 143 - 145 *C/l.5 mm). NHR 6 8.4 - 8.2 

(m, 2 H); 7.7 - 7.5 (II, 2 H); 7.5 - 7.2 (m, 3 H); 7.2 - 7.0 (m, 2 HI. Found: C - 56.59, H = 3.77, 

N = 5.57%. Requires: C = 56.42, H = 3.88, N = 5.98%. 

2-hthylaohnonylpyridino, 11, (1, 5 h), oil, (Lit. 22 b.p. 43 - 44 *C/O.25 mm). NM 6 0.4 (ddd, 1 

H, J = 1.2, 1.8 and 5.1 Hz); 7.4 (ddd, 1 H, J = 1.8, 6.6 and 7.8 Hz); 7.2 (ddd, 1 H, J = 1.2, 1.5 

and 7.8 Hz): 6.95 (ddd, 1 H, J = 1.8, 5.1 and 6.6 Hz); 2.45 (I, 3 HI. Found: C = 41.94, H = 4.03, 

N = 8.26%. Requires: C = 41.87, H I 4.11, N = 8.14%. 

3-hthylsmlamnylpyridino, 12, (2, 6 h), oil. NclR 68.7 - 8.55 (n, 1 HI; 8.45 - 8.3 (m, 1 HI; 7.7 

(ddd, 1 H, J = 1.8, 2.4 and 7.8 Hz); 7.1 (ddd, 1 H, J = 0.6, 4.8 and 7.6 Hz); 2.35 (s, 3 HI. 

Found: C I 41.66, H I 4.19, N = 8.25%. Requires: C - 41.57, H = 4.11, N = 8.14%. 

3-Ethylsmlawnylpyridine, (2, 6 h), oil. NHR 68.7 - 6.55 (m, 1 H); 8.45 - 8.3 (m, 1 ii); 7.8 (dW, 

1 H, J = 1.8, 2.4 and 7.8 Hz); 7.2 (ddd, 1 H, J = 0.6, 4.8 and 7.8 Hz): 2.95 (q, 2 H, J = 7.0 HZ); 

1.45 (t, 3 H, J = 7.0 Hz). Found: C = 45.30, H = 4.79, N = 7.41%. Requires: C = 45.17, H = 4.87, N 

- 7.53%. 

4-&thylselononylpyridino, 13, (3, 2 h), oil. 23 NHR d 5.4 - Cl.25 (m, 2 H); 7.3 - 7.1 (m, 2 HI; 

2.35 (I, 3 H). Found: C = 41.95, H s 4.22, N I 8.04%. Requires: C = 41.87, H = 4.11, N = 8.14%. 

2-Phanylul~l,6-brmpyridin, 14, (4, 1 h), m.p. 65 - 67 l C. Na 67.8 - 7.6 (m, 2 H); 7.5 - 

7.3 (m, 3 H); 7.3 - 7.15 (a, 2 H); 6.95 - 6.75 (m, 1 Ii). Found: C = 42.08, H = 2.70, N = 4.4a. 

Requires: C = 42.20, H - 2.58, N = 4.47%. 

2~lsml~l,5_b~ridinm, 15, (5, 2 h), m.p. 52 - 54 l C. NHR 68.45 Cdd, 1 H, J = 0.6 and 

2.1 Hz); 7.8 - 7.55 (m, 2 H); 7.55 - 7.3 (m, 4 H); 6.9 (dd, 1 H, J I 0.6 and 7.8 Hz). Found: C = 

42.31, H = 2.67, N = 4.40#. Raquires: C = 42.20, H - 2.50, N = 4.47%. 

2-Phanylaolamnyl,3+hlorupyridim, 16, (6, 5 h), m.p. 35 - 37 l C. N# 68.2 (dd, 1 H, J = 1.5 and 

4.8 Hz); 7.8 - 7.5 (n, 2 HI: 7.5 - 7.15 (m, 4 H); 6.95 (dd, J = 4.8 and 5.1 Hz). Found: C = 49.31, 

H = 3.13, N = 5.10%. Requires: C = 49.19, H = 3.00, N = 5.21%. 
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~lnlrulyl,!b-chloropytidinr, 17, (7, 15 h), oil. NHR b 8.45 (d, 1 H, J = 1.8 Hz); 8.4 (d, 1 

H, J r 2.1 Hz); 7.65 (dd, 1 H, J = 1.8 and 2.1 Hz); 7.6 - 7.45 (m, 2 H); 7.45 - 7.2 (m, 3 H). 

Found: C = 49.06, H = 2.88, N = 5.28%. Requires: C = 49.19, H = 3.00, N = 5.21\. 

2-lbthylsolmnutyl.bbrempyridino. IO, (4, 1 h), oil. NM 6 7.4 - 7.1 (m, 1 HI; 2.45 (s, 1 HI. 

Found: C I 28.63, H = 2.32, W = 5.70%. Requires: C = 28.71, H = 2.41, N = 5.58%. 

2-tbthylulumyl,5-braaopyridino, 19, (5, 5 h), oil. NHR 6 8.5 (dd. 1 H, J = 0.9 end 2.4 Hz); 7.5 

(dd, 1 H, J = 2.4 end 8.4 Hz); 7.2 (dd, 1 H, J = 0.9 end 8.4 Hz); 2.45 (s, 3 H). Found: C = 28.60, 

H = 2.49, N = 5.47%. Requires: C = 28.71, H = 2.41. N = 5.51%. 

2-(Cthylselmutyl,3-chloropyridino, 20, (6, 3 h), oil. NHR a 8.35 (dd, 1 H, J = 1.5 end 4.5 Hz); 

7.45 (dd, 1 H, J = 1.5 end 7.8 Hz); 6.9 (dd, 1 H, J = 4.5 end 7.8 I(r); 2.45 (s, 3 H). Found: C = 

34.95, H = 2.85, N - 6.87%. Requires: C = 34.89, H = 2.93, N = 6.78%. 

3-tbtiylsolannyl.5-chloropyridiru, 2l, (7, 5 h), oil. NHR 6 8.5 (d, 1 H, J = 1.8 Hz); 8.35 (d, 1 

H J = 1.8 Hz); 7.7 (t, 1 Ii, J = 1.8 Hz); 2.45 (I, 3 HI; Found: C = 34.80. H = 2.82, N = 6.69%. 

Roquirrs: C = 34.89, H = 2.93, N = 6.78%. 

2,6-Ks(pf1~1ylulamnyl)pyridino, 22, (4, 20 h), m.p. 120 - 122 l C. NMR b 7.75 - 7.5 (m, 4 HI; 7.5 

- 7.15 (n, 6 H): 7.05 (t, 1 H, J = 7.5 Hz); 6;65 (d, 2 H, 3 = 7.5 Hz). Found: C - 52.40, H = 3.30. 

N = 3.71%. Requires: C = 52.45, H = 3.37, N = 3.60%. 

2,!Mia(phmylsolanavyl)pyridim. 23. (5, 15 h), n.p. 52 - 54 OC. NPIR 6 8.45 (dd, 1 H, J = 0.6 end 

2.1 Hz): 7.75 - 7.55 (m, 2 HI; 7.55 - 7.1 (m, 9 HI; 6.85 (dd, 1 H, J = 0.6 end 7.8 Hz). Found: C = 

52.40, H = 3.45, N = 3.75%. Requires: C = 52.45, H = 3.37, N = 3.60%. 

2,~i8(~lrrlrmyl)Wridin. 24, (6, 20 h), oil. NW 6 8.15 (dd, 1 H, 3 = 1.8 end 4.5 Hz); 

7.7 - 7.1 (m, 11 HI; 6.75 (dd, 1 H, J = 4.5 end 7.8 Hz). Found: C = 52.38, H = 3.29, N = 3.51:. 

Requi ros : C = 52.45, H = 3.31, N - 3.60%. 

3,5-8is(phomylsolamyl~pyridino, 25, (7, 6 h), m.p. 54 - 56 OC. ItMR 6 8.45br (s, 2 HI; 7.75 - 7.6 

(m, 1 H); 7.5 - 7.35 Cm, 4 H); 7.35 - 7.1 (m, 6 HI. Found: C = 52.39, H = 3.26, N = 3.69%. 

Roquiros: C = 52.45, H = 3.37, N = 3.60%. 

2-~-Propylselomnyl,5-braopyridino, 30, (19, 1 h), oil. NM 6 8.5 (d. 1 H, J = 2.4 Hz): 7.5 (dd, 

1 H, J = 2.4 end 8.4 Hz); 7.2 (d, 1 H, J = 8.4 Hz); 4.0 (spt, 1 H, J = 7.0 Hz); 1.55 (d, 6 H, J = 

7.0 Hz). Found: C = 34.49, H = 3.55, N = 5.10%. -iroe: C I 34.44, H = 3.61, N = 5.02%. 

2-+wpyiselatmyl&cht#a#ri~irw, 3l. (20, 4 h), oil. NM2 6 8.35 (dd, 1 H, J = 1.5 end 4.8 

Hz); 7.b (&I, l, W, I’= I.5 end 7.8 Hz); 6.95 tdd; 1 H, 3 = 4.8 end 7.8 Hz); 4.1 (spt, 1 H, J = 7.0 

Hz); 1.6 (d, 6 H, J - 7.0 Wz); Found: C I 40.85, H I 4.30; N I 5.098. Roquirer: C - 40.96, H = 

4.30, N = 5.97%. 

3-i-~selamyl,!i-&loropyrid~, 32, (2l, 6 h), oil. NPR 6 8.55 (d, 1 H. J = 1.8 Hz); 8.45 
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(d, 1 H, J - 2.1 Hz); 7.85 (dd, 1 H, J -1.8 and 2.1 Hz); 3.5 (spt, 1 H, J = 7.0 Hz); 1.45 ( d, 6 

H, J - 7.0 Hz). Found: C - 41.30, H = 4.42, N - 5.78%. Roquiror: C . 40.96, H = 4.30, N = 5.978. 

2-ICthyi~i~l,~i_pro~1~lrwyl~ridim, 36, oil. NHR 68.6 (dd, 1 H, J = 0.9 and 2.4 Hz); 

7.6 (dd, 1 H, J = 2.4 and 8.4 Hz); 7.2 (dd, 1 H, J I 0.9 and 8.4 Hz); 3.35 (spt, 1 H, J - 7.0 HE): 

2.5 (s, 3 H); 1.4 (d, 6 H, J - 7.0 Hz). Found: C - 36.98; H = 4.60; N = 4.96%. Rwirrs: C - 

36.07, H = 4.48, N - 4.78%. 

2,6-Bis(~-propylsel~l)pyridim, 35, (4, 15 h), oil. NCR 6 7.2 - 6.9 (m, 3 H): 4.05 (spt, 2 H, 

J - 7.0 Hz); 1.55 (d, 12 H, J = 7.0 Hz). Found: C = 41.27, H - 5.50, N - 4.75%. Roquirrr: C - 

41.14, H = 5.33, N = 4.36%. 

2,5_6i~(jqroWl~lmnlrl)~ri~i~, 39, (30, 6 h), 011. WR 6 8.6 (d, 1 H, J - 2.4 Hz): 7.6 (W, 1 

H, J - 2.4 and 8.4 Hz); 7.2 (d, 1 H, J - 8.4 HZ): 4.0 (Spt, 1 H. J - 7.0 HZ): 3.35 (SPt, 1 H, J - 

7.0 k); 1.55 (d, 6 H, J - 7.0 HZ); 1.4 (d, 6 H, J - 7.0 Hz). Found: C - 41.00. H - 5.13, N = 

4.53%. Requires: C = 41.14, H I 5.33, N - 4.36%. 

2,3-Bis(i-propylaol~l)pyridim, 40. (31, 20 h), oil. NM 6 8.35 (dd, 1 H, J = 1.8 and 4.5 Hz); 

7.65 (dd, 1 H, J - 1.8 and 7.5 Hz); 6.9 (dd, 1 H, J - 4.5 and 7.5 Hz): 4.0 (spt, 1 H, J = 7.0 HZ); 

3.6 (spt, 1 H, J - 7.0 Hz); 1.6 (d, 6 H, J = 7.0 Hz): 1.45 (d, 6 H, J - 7.0 Hz). Found: C - 41.25, 

H - 5.12, N - 4.29%. Rrquirrs: C = 41.14, H = 5.33, N = 4.36%. 

3,CBis(i-propylsolamnyl)pyridim, 41, (32, 20 h), oil. NHR 6 8.65 (d, 2 H, J - 1.8 HZ); 8.05 (t, 

1 H, J = 1.8 Hz); 3.5 (spt, 2 H, J = 7.0 Hz); 1.45 (d, 12 H, J - 7.0 Hz). Found: C - 41.03, H - 

5.14; N I 4.48%. Requirrr: C - 41.14, H = 5.33, N = 4.368. 

The reactions with sodium mothoxide were carried out and workrd up as dercribod abovo for the 

reactions with thr salrnolrta anions. 

2-kthylrrlamnyl,brthoxypyridim, 42, (18, 4 h) oil. NM 6 7.3 (dd, 1 H, J = 7.2 and 7.8 HZ): 

6.85 (dd, 1 H, J = 0.9 and 7.2 Hz); 6.45 (dd, 1 H, J = 0.9 and 7.8 Hz); 3.95 (I, 3 H); 2.45 (s, 3 

H). Found C - 41.65, H I 4.40, N - 6.99%. Ihquirrs: C - 41.59, H = 4.50, N - 6.93%. 

3-lbthylselamnyl,5-wthoxypyridim, 44, (21, 4 h), oil. MR 68.2 (d, 1 H, J = 1.8 Hz): 8.1 (d, 1 

H, J - 2.7 HZ); 7.2 (dd, 1 H, J = 1.8 and 2.7 Hz); 3.65 (I, 3 H); 2.4 (s, 3 H). Found: C - 41.66, 

H I 4.43, N I 6.61%. Requires: C = 41.59, H = 4.50, N = 6.93. 

Dulkylatia Rnctians with 5odiu kttunrthiol8ta. 

The mixture of thr mothoxypyridyl wthyl srlsnidr (5 mol) md couawcial HoWa (28 ~81) in 

DW (15 ml) was kept at 80 l C for 2 h. Thr cooled roaetion nixturr was trratod with ethyl iodidr 

and then worked up in the usual way. Rorction yields are roportad in 5chom 4. 

2-Etitylwlamnyl.brthoxypyridim. 43, (42, 2 h), oil. NMI 6 7.35 (t, 1 H, J - 6.9 HZ); 6.9 (d. 1 

H, J - 6.9 Hz); 6.45 (d, 1 H, J = 6.9 Hz); 4.0 (I, 3 H); 3.2 (q, 2 H,.,J - 7.0 Hz): 1.55 (tv 3 H. J 
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= 7.0 Hz). Found: C = 44.60, H = 5.22, N = 6.40%. Roquirrs: C = 44.45, H = 5.14, N = 6.48%. 

3-EthylwIamny1, %uthnxypyridir, 45. (44, 2 h), oil. NM d 8.3 (d, 1 H, J = 1.8 HZ); 8.15 (d, 1 

H, 3 = 2.7 Hz); 7.3 (dd, 1 H, J = 1.8 and 2.7 Hz); 3.85 (I, 3 H); 2.95 (q, 2 H, J = 7.0 Hz); 1.45 

(t, 3 Ii, J t 7.0 Hz). Found: C = 44.54, H = 5.06, N = 6.53%. Roquirrs: C = 44.45, H = 5.14, N = 

6.48%. 

lbalkylatial llwctiam with 5odiu. 

To a solution of thr l lkyluhnrnylpyridinr (5 ~1) in HIM (10 ml), stirrod under nitrogen at 

100 V, small piecrs of sodium (2 quiv. for oath SeR group) nero added. The progress of the 

rrrction was monitored by tic, glc and/or nmr rftrr trrrtmt of small l liquots of the reaction 

mixturo with rthyl iodidr. In thr caso of 11, 2-bromopyridinr (10 mmol) WI u$lod and the 

resulting mixture was stirred at 120 OC for 4 h. On the contrary. in the case of 35 and 41 the 

reaction mixture was coolrd and methyl ictdidr was l ddrd. The mixturr was uorkod up and the product 

was isolatrd in thr usual wry. Roaotion yields are rrportad in Schrma 5. 

Bis(2+yridyl)ulanid, 47. oil. 21 NClR 6 8.55 - 8.45 (m, 1 HI; 7.6 - 7.45 (m, 2 H); 7.2 - 7.0 (m, 

1 H). Found: C = 51.14, H = 3.52, N - 11.85%. Roquirrs: C I 51.07, H = 3.43, N = 11.91%. 

2,6-Ris(mdtylmbmoyl)pyridirr, 49, (35, 2 h), oil. N?Wf 6 7.2 - 6.9 (m, 1 HI; 2.5 (s, 2 H). 

Found: C = 31.83, H = 3.54, N = 5.39%. Requires: C = 31.72, H = 3.42, N = 5.28%. 

3,$8is(~lsolmmyl)pyridino, 51, (41, 2 h), oil. NHR 68.45 (d, 2 H, J = 1.8 HZ); 7.8 (t, 1 

H, J = 1.8 Hz); 2.4 (I, 6 H). Found: C = 31.79, H I 3.31, N = 5.35%. Roquirrs: C - 31.72, H = 

3.42, N - 5.28%. 
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