
Tehwhedrot~ Vol 49. No 15. pp 31859192.1993 

Prmtcd III Great Bntam 

2-Alkoxycarbonylcycloimmonium Ylides, Efficient 1,4=Dipole 

ao4o-4020193 $6 oat 00 
@ 1993 Pagamon PfeSs Ltd 

Equivalents in the Synthesis of New Conjugated Beta&s. 

Ana M Cuadro, Jestis Valenctano, Juan J Vaquero, Jos6 L Garcia Natio and Juho Alvarez-Bullla.* 

Departamento de Qubmca Orgsn~ca, Umvetklad de AlCalA 28871 Al~alh de H~uares Madnd Spam 

(Received in UK 25 November 1992) 

2-Alkoxycarbonylpyndmmm yhdes 2 (Scheme 1) are mtetestmg species as they should eventually 

behave as l&hpoles able to produce, by reacuon with the correspondmg dipolamphiles, denvatives 3 Such 

a strategy has not been described III the hterature, apart from a reachon of 2carbonyl-N-nnmopyndmndrnlum 

yltdes wth armdes or mmles, pmducmg pyndo[2,1-fJ-ar-mazmmm-1 and 3-elates l-3 Related hetembetames 

have been obtained either hm pyndmmm pre~ursors~~~ or from 2-funcaonahzed pynlmm salts 6-9 

X=CCORl,N 

RI = Ofit, Ph 

Scheme 1 

In this paper we Hrlsh to rem the syntheac uttltty of 2-akoxycarbonyl pyndmtum N-yhdes 2 as 

mtermedtates for the synthesis of mesomertc betames 5 and 7 (Scheme 2 and 3) both classtied as coqugated 

and lsocoqugate with even altemant hydrocarbon dtamons accordmg to Olhs lo 

N-yhdes 2a and 2b are readily generated f&n 2-ethoxycarbonyl pyndm~um salts (la,lb), and reacted 

with phenyl isocyanate affdng the correspondmg pyr1do[l,2-alpyrazmium-3-olates 5 (Y=O) m good yield 

(see table 1). together with detectable amounts of amqxmds 4 (Y=O). Snmlarly, N-muno compounds lc-f 

gave the correspondmg pyndot2,1-fit 1,2,4lmazmmm-3-s and thmbcnzologues 7 (Y=O) 111 excellent yteld 

(see table 2) 
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Scheme 2 Reagents and condmons I) CH&I,or CHsCN, K.&O, PhN=C=Y, 20 h , r t 

Table 1 Betames 4 and 5 prepared 

Starting Yield 96 

Comp. Material Y Rl 4 5 

Ua la 0 OEt 3 70 

4,Sb la S OEt 30 63 

4,sc lb 0 Ph traces 68 

4,Sd lb S Ph 31 66 

Compounds 7 (Y=S) were dn-ecdy obtamed when phenyl lsothmcyanate was added to a suspension of 

the salts lc-f III Qcbloromethane and potassmm carbonate However, followmg the above procedure, the salts 

la and lb afforded compounds 4 (Y=S) which underwent easy cychzahon to 5 (Y=S) m the presence of 

methylamme 

I- 74 9 ,_P_ 
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Scheme 3 Reagents and condlons I) CH.,+& or CH,CN, K&Q,, PhN=C=Y. 20 h , r t, MBTB = mesyblenesulphonate 

All new compounds gave samfactory spectroscopic (IR, MS, ‘H/13C-NMR) and analyt~al data IR 

spectra of compounds 7 were highly charactensnc As an example, 7a shows a strong C=O stretchmg band 

at 1700 cm-l m addmon to the band at 1635 cm-’ attnbutable to the 3-o@ group. Alternatively, 7b only 

shows a strong band at 1701 cm-’ 

Several transformanons were tested, as m&cated m Scheme 4, allowmg the preparation of new denvanves 

Corwrsion of 7b into 7a was attempted via 8, obtamed by S-methylanon of 7b, but 8, when subrmtted to 

basic hydrolysis gave decomposmon products 
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Table 2 Betames 7 prepared. 

starting 

Comp. Material Y R2 R3 R4 R5 R6 Yield % 

7a IC 

7b lc 

7c Id 

7d Id 

7e le 

7f le 

7g If 

7h If 

0 EtHH H H 74 

S EtHH H H 70 

0 Et H H (cH=cJH)2 66 

S Et H H (cH=(.=)2 53 

0 Et (CH=CH)2 H H 80 

S Et (CH=CH)2 H H 61 

0 Me H (CH=CH)2 H 60 

S Me H (CH=CH)2 H 45 

se 
7b 10 

Scheme 4 Reagents and wndltms I) U-&l, AeoEt, r t., i) NaOH (aq (50%). r t , 

III) P&,. pyndme, 48 h , reflux, IV) Lawsson’s reagent. toluene, 72 h 

r&x 

Altemauve converslon of 7a mto 7b was med by thlonanon of 7a using Lawesson’s reagent m boding 

toluene, affordmg 7b (20%) and the new betame 10 (38%) Furthermore, treatment of 7a wth phosphorus 

pentasulfide m dry pyndme afforded the mesomenc betame 9 (50%), however, reacnon of 7h under slrmlar 

conditions gave a complex nuxtunz, the betame 10 (7%) being the only isolated product On the other hand, 

treatment of 9 with Lawesson’s reagent gave 10 (63%) 

In summary, a simple and useful preparaaon of new betames 5 and 7 have been acheved and 

alternative methods have surfaced for the synthesis of betames 10 Further expenments are m progress to 

extend this methodology to other heterocychc systems 

EXPERIMENTAL 

Melhng pomts were determmed on an Electmthermal IA6304 and are uncorrected. IR spectra were 

recorded on Perkm-Elmer 700 or 1310 spectrophotometers usmg KBr pellets ‘H- y 13C-NMR spectra were 

recorded on a Vanan Unity 300 mstrument at 300 and 75 429 MHz respectively Mass spectra were 
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determmed on a Hewlett-Packard 5988A (70 eV) spectrometer Saasfactory n~croanalyses were obtamed for 

all new compounds described,, ~rlthm 0 4% error 

The startmg heterocychc precursors were obtamed usmg porously de-bed methods 4p11*12 

S@he~is of 4a and Sa To a stmed suspension of 0 63 g of the pyndmmm salt la (2 mmol) and 1 10 

g of K2CO3 (8 mmol) m dry acetomtnle (10 ml), 0 24 ml of phenyl rsocyanate (2 2 mmol) were added, and 

the reacaon nnxture was stmed at room temperature for 20 h Then, the morgamc residue was filtered off and 

the hquld was concentrated to dryness The resulang rendue was mturated with 10 ml of ethyl acetate, 

yddmg 5a as a yellow crystallme sohd (0 43 g, 70%) 

I-Ethoxycarbonyl-I -oxo-2-phenylpyndo[l,2-a]pyrannwt-3-olate (Sa) Mp 249-25@C (EtQH) IR (KBr) 

1688, 1641, 1453, 1323, 1206 cm -1, ‘H NMR (DMS0d6) 6 9.70 (d, 1H. J = 6 9 Hz), 8 40 (dd, lH, J=7.8, 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

Hz), 121 (t, 3H, J = 7 1 Hz) ppm, MS (70 eV) m/e (rel mtenslty) 310 (M+,24), 238 (70), 106 (23), 78 

(100) Anal calcd for C17H14N204 C, 65 80, H, 455, N. 9 03 Found C, 65 81, H, 475, N, 9 20 

The remammg ethyl acetate was concentrated and the residue mturated vvlth ether to gwe 20 mg (3%) 

of a red powder whose structure was Identukd as 4a. 

I-[(Ethoxycarbonyl-N-phenylcarbamoyl)meth-ethoxycarbo~lpy~~~ ylde (4a) Mp 110-I 1 l°C 

(Et20) IR (KBr) 1745,1638,1611,1579,1531,1435,1339,1298,1096 cm-‘, ‘H NMR @MS@d6) 6 10 57 

(s, lH), 8 91 (dd, lH, J = 6 1, 12 Hz), 8.55 (td, lH, J = 7 8, 1,5 Hz), 8 24 (dd, lH, J = 7 8, 17 Hz), 8 09 

(ddd,lH,J=78,61,17Hz),744(d,W,J=78Hz),717(t,2H,J=78Hz),685(t,lH,J=72Hz), 

4 35- 15 (m, 2H), 4 O-3.85 (m, 2H), 120 (t, 3H, J = 7 1 Hz), 102 (t, 3H, J = 7 1 Hz) ppm, MS (70 eV) m/e 

(rel intensity) 356 (&, 3), 283 (8); 238 (9), 208 (26), 119 (74), 106 (44). 79 (100)’ Anal calcd for 

C19H20N2O5 C, 64 05; H, 5 65, N, 7 86 Found C, 64 06, H, 5 80, N, 7 58 

Synthesis of 4b and 5b. TO a stirred suspension of 0 64 g of la (2 mmol) and 0 55 g of K2CO3 (4 

mmol) III tichloromethane (10 ml), 0,26 g of phenyl lsothlocyanate (2.2 mmol) were added The nnxture was 

stmed for 20 h at mom temperature Then, the morgamc sohd was separated by filtraaon and the hqqmds were 

concentrated to dryness The residue was punfied by column chromatography (s&a gel 60 A, 230-400 mesh, 

ethyl acetate) yleldmg 4b as a red sohd (0 21 g, 30%) 

I-[(Ethoxycarbonyl-N-phenylthrocarbamoyl)~thyl]-2-ethoxycarbonylpyrt&rnrwn yhde (4b) Mp lOO- 

10l°C (Et20) IR (KBr) 1741, 1587, 1400, 1373, 1346 cm -l, ‘H NMR (CDCI,) 6 1184 (s, lH), 8 68 (dd, 

lH, J = 6 1 Hz), 8 32 (td, lH, J = 7 8, 15 Hz), 8 13 (dd, lH, J = 7 8,17 Hz), 7 84 (ddd, lH, J = 7 8,6 1, 

17Hz),773(d,2H,J=85Hz),729(t,W,J=76Hz),7.06(t,lH,J=73Hz),45-43(m,2H),415- 

3 95 (m, 2H), 135 (t, 3H, J = 7 1 Hz), 109 (t, 3H, J = 7 1 Hz) porn Anal cdcd for Cl9H#2O4S C, 

6127, H, 5.41, N, 7 52 Found C, 60 98, H, 5 19; N, 7 28 

To a stmed soluaon of 0.38 g of 4b (1 mmol) m methanol (10 ml), 0 15 ml of methylamme (1 1 mmol) 

were added The mucture was stmed for 6 h at room temperature Then, the preclpltate was Isolated by 

filtraaon. yleldmg 5b as a red crystalhne sohd (0.20 g, 62%) 

4-Ethoxycarbonyl-l-oxo-2-phenylpyn~[l~-a]~r~nrum-3-throlate (5b) Mp 204-205°C @OH) IR 

(KBr) 1709, 1675, 1451, 1413, 1371,1216 cm -l, ‘H NMR @MS@d6) 6 8 33 (dd, lH, J = 8 0 Hz), 8 16 (d, 

lH,J=66Hz),786(td,J=73,66,17Hz);778(t,lH,J=80,73Hz),750_715(m,5H),434(q,2H, 

J = 7 2 Hz), 129 (t, 3H, J = 7 2 Hz) ppm, MS (70 eV) m/e (rel mtenslty) 326 (M+, 28), 297 (25), 253 (52), 

106 (20). 78 (100). Anal calcd. for C21H14N203S C, 62 56, H, 4 32, N, 8 58 Found. C 62 28, H, 4 14, 

N, 824 

4-Benzoyl-l-oxo-2-phenylpyrdo[l,2-a]pyrazuuwn-3-olate (SC) To a suspension of 0.70 g of the 
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pyr&mum salt lb (2 mmol) and 1 10 g of K2CO3 (8 mmoi) m dry acetomtnle, 0 24 ml of phenyl isocyanate 

(22mmol)wereadded Thermxturewasstmedfor2Ohatmomttmperature. Then, the pxe0pmite was 

Isolated by film&ton and washed wtth distilled water unnl neutral, yleldmg the betame Se which crystalhsed 

from ethanol affordmg yellow crystals (047 g, 70%) Mp 264-265oC (Et0I-I). IR (KBr) 1683, 1632, 1449, 

1334, 1197 cm-l, 1 HNMR@MSOd6)61018(m,1H,J=60,1.8Hz),8S1(m,1H,J=72,29Hz), 

8 02-7 92 (m, 2H), 7 60-7 19 (m, 1OH) ppm, MS (70 eV) m/e (rel mtensny) 342 (M+, 80), 265 (16), 195 

(71), 105 (100) Anal calcd for C21H14N203 C, 73 67, I-I, 4 12, N, 8 18 Found C. 74 01, H, 4 41, N, 8 04 

Synthesis of 4d and 5d TO a S~IIT~~ suspension of 0 70 g of Pb (2 mm01) and 0.55 g of K2CO3 (4 

mmol) in bchloromethane (10 ml), 0 26 ml of phenyl isothtocyanate (2.2 mmol) were added The nuxture was 

snrred for 20 h at room temperature Then, the morgamc restdue was separated by f&anon and the hqmds 

were concentrated to dryness The residue was punfied by column chromatography (sthca gel 60 A, 230-400 

mesh; ethyl acetate) yleldmg the betame 4d as a red solid (0.25 g, 31%) 

l-[(Benzoyl-N-phenylth~ocarbamoyl)methyl]-2-ethoxycarbonylpyn~~~ yl& (4d) Mp 134-135’C IR 

(KBr) 1734, 1627, 1567, 1501, 1393, 1307, 1195 cm-l, ’ H NMR (CDC13) 8 13 62 (s, lH), 8 42 (dd, lH, 

J=61,13Hz),816(td,1H,J=78,13Hz),808(dd,1H,J=78,17Hz),783(d,W,J=74Hz),756 

(ddd, lH, J = 7 8, 6 1, 17 Hz), 7 36-7.10 (m, 8H), 4 46 (q, 2H, J = 7 1 Hz), 1.41 (t, 3H, J = 7 1 Hz) ppm 

Anal C~C for C23H20N203S C, 68 30, H, 4 98, N, 6 92 Found C, 68.10, H, 4 80, N, 6 71 

To a stmed suspension of 0 40 g of &I (1 mmol) m methanol, 0 15 ml of methylamme (1 1 mmol) were 

added, and the rmxture was stmed for 6 h at room temperature Fmally, the preclpltate was isolated by 

filtrauon, yieldmg 5d as an orange sohd (0 23 g, 65%). 

4-Benzoyl-l-oxo-2-phenylpyrrdo[l,2-a]pyraanlwn-3-thlol~e (Sd). Mp 271-272’C (Toluene) IR (KBr) 

1666, 1450, 1419, 1219 cm-l, ’ HNMR(DMSQd6)6843(m,1H,J=72,20Hz);812(d,2H,J=71 

Hz),796(dd,lH,J=55,15Hz),779(td,lH,J=72,15Hz),775(td,lH,J=55,2OHz),732-722 

(m, 8H) ppm, MS (70 eV) 358 (M+, 21), 329 (22), 105 W), 78 (57), 77 (100) Anal calcd for 

C21H14N202S C, 70 37, H, 3 93, N, 7 81 Foun& C, 70 25, H, 4 10, N, 7.79 

Synthesis of betaines 7a, c, e, g. General procedure To a suspensmn of the correspondmg azlmum 

salt (2 mmol) and 1 10 g (8 mmol) of K2CO3 m dry acetommle (10 ml), 0 24 ml of phenyl tsocyanate (2 2 

mm01) were added The rmxture was stmed for 20 h at room temperature Then, the solid obtamed was 

filtered off and punfied by column chromatography (s&ca gel 60 A, 230-400 mesh; acetone for 7a or ethyl 

acetate for 7c, e) 

I-0xo-2-phenylpyndo[2,1-fl[l,2,4ltruzmun-3-olate (7a) 0 35 g (70%) of a wh& crystalhne solid 

Mp 308-309’C (CH3CN), IR (KBr) 1700,1634,1444,1180cm-1, ‘H NMR (DMSO-d6) 6 8.71-8 67 (m,lH), 

8 33-8 29 (m, lH), 7 98-7 93 (m, 2H), 7 50-7 24 (m, 5H) ppm, 13C NMR @MSOd6) 6 157.1,153 2, 135 8, 

135 4, 133 8, 132 9, 129 6, 128 7, 128 4, 128 0, 125 7 ppm, MS (70 eV) m/e (ml mtenslty) 239 (M+, 12), 

197 (29), 120 (ll), 78 (100) Anal C&XI for Cl3H9N3O2 C, 65 27, H, 3 79, N, 17 56 Found C, 65 05, H, 

3 87, N, 17 37 

4-Oxo-3-phenyltnazmo[l,6-a]qumolmwn-2-olate (7~). 0 38 g (66%) as a yellow solid Mp 334-335OC 

(CH2Cl2EtOH), IR (ICBr) 1701, 1630, 1412, 1193, 1138 cm-‘, *H NMR @MSOd6) 6 9 05 (d, lH, J = 8 8 

Hz),846(d,lH,J=88Hz),828(dd,lH,J=78,12Hz),825(d,lH,J=88Hz);8.09(ddd,lH,J= 

8 g,7 2, 15 Hz), 8 02-7 95 (m, lH), 7 55-7.30 (m, 5H) ppm, MS (70 eV) m/e (rel mtenslty) 289 (M’, 36), 

247 (61), 128 (lOO), 114 (65) Anal dcd for Cl7Hl lN3O2: C, 70 58, H, 3 83, N, 14 52 Found C, 70 19, 

H, 4 15, N, 14 19 

~-0xo-2-phenyltnazmo[6,1-a]mqumoluuum-3-olate (7e) 0 43 g (74%) as yellow needles Mp 330- 
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(CH2C12/EtoH), IR (KBr) 1689, 1631, 1457, 1336, 1138 cm-‘, ‘H NMR (DMSOdd 6 9.67-9 63 

(m, lH), 8 53 (d, lH, J = 7 3 Hz); 8 38 (d, lH, J = 7 3 Hz), 8 19-8 14 (m, lH), 7 92-7.86 (m, &I), 7.53-7 29 

(m, SH), MS (70 eV> m/e (rel mtensrty)_ 289 (M+, 7), 247 (38), 142 (14), 128 (lOO), 114 (48). Anal calcd 

for Cl7HllN302. C, 70 58, H, 3 83, N, 14 52 Found: C, 70 29, H, 3 91, N, 14 81 

l-Oxo-2-phenylt~zmoll,6-b]rsoqlunolr~uum-3-olote (7g). The find pmpmte was washed wtb dmlled 

water unti neutral, and dried, yteldmg 7g (0 34 g, 60%) as a yellow sobd Mp >350°C @MF/EtOH), IR 

(KBr) 1692,1629,1485,1269,1210 cm-‘, 1 H NMR (CF3COOD) 6 9 36 (s, 1H); 8.98 (s, 1H); 8.08 (dd, lH, 

J = 8 2, 12 Hz), 8 04 (d, lH, J = 7 8 Hz), 7 94-7 76 (m, 2H), 7 16-6 88 (m, 5I-Q MS (70 eV) m/e (rel 

intensity) 289 @l+, ll), 247 (16), 142 (38); 128 (100) Anal&cd for C17HI1N302 C, 70 58, H, 3 83, N, 

14 52 Found C, 70 31, H, 4 04, N, 14 70 

Synthesis of betaines 74 f, h, d. General procedure. To a stured suspension of the correspondmg 

azmmm salt (2 mmol) and 0 55 g (4 mmol) of K2CO3 m &chloromethane, 0 26 ml (2,2 mmol) of phenyl 

lsothlocyanate were added The nurture was stmed for 20 h at room temperature Then, the preclpltate was 

isolated by ffitrafion, washed ~rlth &stllled water until neutral, and petroleum ether and finally rectystalhzed 

I -Oxo-2-phenylpyndo[2,1-fl[l,2,4]trwzmuun-3-thwlate (7b). Recrystalbzatlon &om CH2C12/EtOH yield 

0 36 g of 7b as a pale orange crystallme solid (70%) Mp 212-213’C IR (KBr) 1701,1498,1417,1212 cm-l, 

‘H NMR (300 MHz, DMSOd6) 6 8 87 (dd, lH, J = 6 1,12 Hz), 8.35 (dd, lH, J = 7 9,19 Hz), 8 14 (td, 

lH, J = 7 8, 12 Hz), 8 07 (ddd, lH, J = 7 8, 6 1, 19 Hz), 7 49-7 18 (m, 5H) ppm, 13C NMR (75 429 

MH@MSO-d6) 6 176 8, 154 8, 138 9, 136 4, 136 3, 136 0, 130 2, 130 0,128 9, 128 8, 125 7 ppm, MS (70 

eV) m/e (rel mtensity) 255 (M+, ll), 223 (17), 106 (93), 78 (100) Anal calcd for C13H9N30S C, 61 16, 

H, 3 55, N, 1646 Found C, 60.98; H 3 66, N, 16.71 

I-0xo-2-phenyltnazmno-16,I-alrsoqurnolmun-3-t~olate (7fJ Work up of the nurture gave 0 37 g of 7f 

as an orange sohd (61%) Mp 258-259 (DMF) IR (KBr) 1679, 1465, 1370, 1232 -l, ‘H NMR (300 

MHz,CF3COOD) 6 9 98 (d, lH, J = 8 8 Hz), 8 84 (d, lH, J = 7 1 Hz), 8 70 (d, lH, J = 7 1 Hz), 8.40-8 21 

(m, 3H), 7 81-7 49 (m, 5H), MS (70 eV) m/e (rel mtennty) 305 (M’, 6), 273 (17). 156 (12), 128 (100) Anal 

calcd for Cl7HllN30S C, 66 87, H, 3.63, N, 13 76. Foun& C,66 40, H, 3 96, N, 13 81 

I-0xo-2-phenyltrtazm[l,6-b]rsoqutnolm.m-3-thtolate (7h) 0 26 g (45%) as a yellow sobd Mp 240- 

241’C (DMF) IR (KR) 1681, 1487, 1450, 1217 cm-‘, ’ H NMR (300 MHz,CF3COOD) 6 9 85 (s. lH), 9 50 

(s, 1H). 8 65 (d, lH, J = 8 5 Hz), 8 56 (d, lH, J = 8 3 Hz), 8.44 (td, lH, J = 8 3,7 1,1.2 Hz), 8 35 (ddd, lH, 

J = 8 5,7 1, 12 Hz), 7 82-7 50 (m, 5H) ppm, MS (70 eV) m/e (rel mtensity) 305 (M+, 5), 273(8), 156(34), 

128 (100) Anal calcd for C17H11N30S C, 66.87, H, 3 63, N, 13 76 Found C, 66 80, H, 3 82, N, 13 83 

4-Oxo-3-phenyltnazmo[l,6-a]qumlmuun-2-th~olate (7d) After sturmg at room temperature for 20 h, 

by addmon of lsulled water (20 ml) and extraction wth hchloromethane (3x20 ml), the rendue was treated 

with petroleum ether and the resulMg precipitate was filtered off, gvmg 0 32 g of 7d as a red crystallme solid 

(53%) Mp 213-214OC (CH3CN) IR (KEQ) 1678,1468,1411,1205, 1121 cm-‘, ‘H NMR (300 MHz,DMSO- 

d6)69O6(d,1H,J=88~),867(d,1H,J=85Hz),835(dd,1H,J=82,15Hz),829(d,1H,J=85 

Hz), 8 17 (ddd, lH, J = 8 8,7 2, 15 Hz), 8 06-8 00 (m, lH), 7 53-7.37 (m, 5H) ppm, MS (70 eV) m/e (rel 

intensity) 305 (M+, 22), 273 (13), 156 (ll), 128 (100) Anal calcd for C17H11N30S C, 66.87, H, 3 63, N, 

13 76 Found C, 66 74, H, 3 80, N, 14 01 

2-~henyl-I-th~opyrrdo[2,1-fl[l,2,4]truazmuun-3-olate (9) To a suspension of 7a (0 48 g, 2 mmol) m dry 

pyndme (10 ml), phosphorus pentasulfide 0 67 g (1 5 mmol) was added After refluxmg for 48 h , dlsnlled 

water (20 ml) was added and the suspension was extracted ~rlth dzhloromethane (3x50 ml), the organic phase 

was separated, dned wth magnesium sulphate and concentrated to dryness The residue was punfied by 
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column chromatography (s&a 60 Merck, 230-400 mesh), usmg &chloromethane/acetone (8 2), gtvmg 0 26 

g of 9 as an orange crystallme sohd (50%) Mp 308-309°C (Acetone) IR (KBr) 1655, 1436, 1302, 1280, 

1204,1167 cm-‘, ’ H NMR (300 MHz,DMSO-d6) 6 8 83-8 77 (m, lH), 8 68-8.64 (m, lH), 8 W-7 93 (m. 2H), 

7 53-7 19 (m, 5I-Q ppm, 13C NMR (75.429 MHz) 6 183 63,151.49,140.65,137.00,136 43, 133 43, 130 03, 

129 43, 129 30, 128 18, 127.74 ppm; MS (70 eV) m/e (rel mtenslty) 255 (M?, 62), 213 (lOO), 181 (P), 78 

(17) Anal calcd for C13H9N30S C, 61 16, H, 3 55, N, 1646 Found C, 60 91, H, 3 80, N, 16 21 

2-Phenyl-1 -thtopyruio[2,1 -fl[I 2,4]truazmrum-3-throlatenwn-3-thtolate (10) Method A. A suspension of 7a (0 48 g, 

2 mmol) and 0 81 g (2 mmol) of Lawesson’s reagent in dry toluene (20 ml) were refluxed over 72 h After 

thus ume a rmxture of two compounds was observed by tl c Chromatography of the rmxture (s&ca gel 60 

Merck, 230-400 mesh) with ethyl acetate gave 0 22 g of the betame 10 (40%) and 0 11 g of 7b (20%) 

Method B. A suspension of 0 51 g (2 mmol) of the betame 9 and 0 81 g (2 mmol) of Lawesson’s 

reagent in dry toluene (2Oml) were refluxed over 48 h After this time, the reachon rmxture was concentrated 

to dryness and the residue punfied by column chromatography (slhca gel 60 Merck, 230-400 mesh), using 

dlchloromethane/acetone (9 1) as eluents, gvmg 0 32 g of 10 as a brown-red&sh solid (63%) Mp 215-216’C 

(Acetone) IR (KBr) 1414, 1267, 1153, 1124 cm“, ’ H NMR (300 MHz,DMSO-d6) 6 8 81 (dd, lH, J = 5 6, 

1 3 Hz), 8 74 (dd, lH, J = 7 9, 2 2 Hz), 8 16-8 04 (m,2H), 7 50-7 11 (m, 5H), MS (70 eV) m/e (rel intensity) 

271 (M+, 13), 213 (32), 181 (37), 78 (100) Anal calcd for Cl3H9N3S2 C, 57 54, H, 3 34, N, 15 48 Found 

C, 57 84, H, 3 62, N,15 40 

Synthesis of compounds 8 and 11. General procedure. To a suspenston of the correspondmg betame 

7b110 (1 mmol) in ethyl acetate (5 ml), 0 44 ml (4 mmol) of methyl i&de were added After sttrnng at room 

temperature for 2 h, the xesultmg precipitate was filtered off and washed with ethyl acetate Recrystalhzaaon 

from ethanol gave 0 34 g (85 %) of 8 and 0 33 g (81%) of 11 as yellow and orange crystalhne sohds 

respectively 

3-Methylthro-I-oxo-2-phenylpyr~do[2,I-fl[I2,4]trrazrruum iodide (8) Mp 213-214’C (EtOH) IR (KBr) 

1727,1635, 1543,1443, 1271cm-‘, ’ H NMR (300 MHz,DMSO-d6) 6 9 44 (d, lH, J = 6 3 Hz), 8 78 (dd, lH, 

J = 7 8, 17 Hz), 8 70 (t, lH, J = 7 8 Hz), 8 53-8 46 (m, lH), 7 69-7 44 (m, 5H), 2 61 (s, 3H) ppm, MS (70 

eV) m/e (rel mtenslty) 255 (M+-15, 6), 223 (17), 142 (58), 106 (67), 78 (100) Anal calcd for 

C14H12N30SI C, 42 33, H, 3 05, N, 10 58 Found C, 4185, H, 2 98, N, 10 23 

3-Methylth~o-l-t~o-2-phenylpyr~do[2,1-fl[1,2,4]tnaz~mum roduie (11) Mp 225-226oC @OH) IR (KBr) 

1533, 1468, 1440, 1310, 1271 cm-’ ’ H NMR (300 MHZ,DMSO-d6) 6 9 36 (d, lH, J = 6 3 Hz), 9 07 (dd, 

lH, J = 8 1, 1 3 Hz), 8 67 (t, lH, J = 8 1,7 8 Hz),8 53-8 47 (m, lH), 7 72-7 39 (m, 5H), 2 60 (s, 3H) ppm, 

MS (70 eV) m/e (rel mtenaty) 254 (M+-32, 31), 213 (24), 181 (28), 78 (38) Anal calcd for C14H12N3S21 

C, 4070, H, 2 93, N, 10 17 Found C, 4100, H, 3 12, N, 1022 

ACKNOWLEDGEMENTS 

We wish to express our thanks to the Comlslon Intermnustenal de Clencla y Tecnolopa (C I C Y T) for 

financial support (ProJect PB90-0284), and to the Mmlsteno de Educaclbn y Clencla by a grant to one of us 

(AMC) 

REFERENCES 

1 Briton, S , Juh&z-Rledl, Zs , Sandor, P , Messmer, A J Heterocyclrc Chem H&,23, 375 

2 Biton, S , Messmer, A J Heterocychc Chem 1988,25,437 



3192 A M. CUADRO~~ al 

8 

9 Mohna. P , Thrraga, A, Lorenzo-P&a, M , Espmosa, A. Heterocycles 1987,26,2183 

10 O&s, D W , Stanforth. S P Tetrahedron. 1985,41,223 

11 Glover, E E.; Loadman M.J R J Chem Sot (C) 1%7,2391 

12 Tamura, Y , Mmmkawa, J , Ike&, M Synrhesrs 1977,l 

Ha&, G., Mcssxner, A, Baton, S , Rxdl. Z Bull Sot Belg 1992.101,597. 

Bhm, S.. Messmer, A J Heterocycllc Chem 1990.27, 1673 

IWeb, A., Ito, S., Ucluyanu, K., Konno, Y Chem. Len 1976,413. 

Kamtzky, AR.; Ballesteros, P , Thraga, A J Chem Sot Perhn TransJ 1!381, 1495 

Mohna, P , Tdrraga, A, L.orcnzo Peh, M, Hurtado, E , Vilaplana, M J Terra/t&on Len 1982,23, 

2985 

Molina, P ; Thga, A., Vdaphna, M.J , Hurtado, M ; Lorenzo, M J Chem Sot Perkm TransJ 1983, 

1395 


