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with Dimethyl Acetylenedicarboxylate
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lsoqumohmum 34 and [1,2 3]tnazolo[5,l b]thlazohum 3, yhdes with d1methy] acetylenedlcarboxylate
is described. Compounds as dimethyl pyrrolo[l 2- a]quinolinc 1,2- dicarboxylatc 19, dimcthyl
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ajquinoline 24, 4,4-dicyano-2,3-dimethoxycarbonyl-4H-pyrido[2,1-alisoquinoline 25, and 7-methyl-
5,6-dimethoxy-carbonylpyrrolo[2,1-a|thiazole 14b, are formed. © 1998 Elsevier Science Ltd. All rights reserved.

As an extension of our work on triazolobenzopyridines! and triazolothiazoles,? we report here the
results of the reaction between [1,2 3}u;azvlvf1 ﬁ_n]qnmnhmnm 1, 2, [1,2,3]triazolo[3,1-alisoquinolinium 3,

ARGV N LAV UAA &,

en |
he L i LA gy graafasiialy bt iy § RIS “ hal
4, and [1,2,3]triazolo[5,1 b]thldzohum §, 6 ylides with dimethyl dcctylcncdlcdrboxyldle (DMAD)
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depending on the solvent and the type of ylide. In a polar solvent 1 and 3 gave ylide compounds 7 and 8; when
the solvent was non polar pyrrolo[1,2-a]qu uinoline 9 and pyrrolo[2,1- a]xsoqumolme 10 were formed. In similar
conditions, the ylides 2 and 4 gave the compounds 11 and 12 respectively. We have also reported2 that the
ylide 13 reacted with acetylenic dipolarophiles to give, in very poor yields, pyrrolothiazoles 14.
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alters the course of the reaction. To discover the scopc of the influence of the dipolarophile change, we
thought it interesting to study the reaction between the ylides 1-6 and DMAD. The results of these
experiments are described in this paper.

Ylides 1 and 3 were obtained in situ from the corresponding salt.! When acetonitrile was the solvent
they reacted with DMAD at room temperature with unexpected results. [1,2,3]Triazolo[1,5«]quinoline 15 and
[1,2,3}triazolo[5,1-alisoquinoline 16 were isolated respectively in 54% and 61% yield. No other compounds
could be identified in the intractable gums also formed.

Previous work on ylides derived from triazolopyridines $3-6 has shown that a change from MP to DMAD
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To account for these results we believe that the reaction starts, as in the reaction with MP,! with a
nucleophilic Michael addition; the ylide 1 reacts with DMAD giving the betaine 17. This intermediate could
react with another DMAD molecule to give 18 which could produce directly the triazoloquinoline 15 by an
intramolecular nucleophilic attack, or could react with more DMAD forming a longer side chain which finally
gives 1§ by an inter or mtramoleculdr nucleophlhc dttaLk (Suheme 1). The formauon of 16 could be explamed
in a similar manner. No cuuuuguux results were found in our work with umLumpyl idine yuuca and acetylenic
dipolarophiles,3-6 but a triazolopyridine was isolated in a reaction with ethyl methacrylate’ and there are
examples in the literature® in which a free heterocyclic base is formed in reactions with a cycloimmonium

ylide and diethyl azodicarboxylate.
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When the solvent was toluene, the reactions of 1 and 3 with DMAD have also produced 15 (59%) and
16 (63%) as major products. Minor products could be identified in these cases. A pyrrolo[1,2- a]quinoline 19
(9%) and a pyrr010[2 1-alisoquinoline 20 (8%) were formed respectively. The structure of them is proposed
based on HRMS IH, 3C and IR spectrdl data, and analogy with compounds 9-12. The fOl‘ITld.thl’l of the adduct
19 could be explained from the betaine 17; a competitive intramolecular attack on the C3 position gives a 1,1-
diazene 21a, as we have reported previously.! In this case the fragmentation of the diazene involves the loss of
the diazoderivative 23 followed by cyclisation of the diradical so formed, giving the pyrroloquinoline 19

(schemel). The formation of the adduct 20 could also be explained by a similar mechanism.
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in the case in which the MP is the co-reactive. Compounds 24 and 25 were formed as yellow and orange solids
respectively. The formation of 24 could be explained from an analogous diazene intermediate 21b which can
lose nitrogen to give a diene 26, through a 1,4-diradical 27. The diene gives the benzoquinolizine system by a
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of 25. Also in the reaction with ylide 4 compound 20 was formed as a minor p:odugg the formation of which

could be explained if the diazene intermediate fragments with loss of N,C(CN),. Compound 25 was not a
stable one, and by heat or by UV irradiation, can be transformed into 28 probab through the diene 29.
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Ylides § and 6 are new compounds. To synthesize 5 we first made the corresponding salt from 3-

methyl-[1,2,3]triazolo[5, 1 -b]thiazole 31. Ylide 6 was prepared by the method of Linn ez al.,? the reaction was
very slow and the stable compound 6 was isolated in low yield. We have studied the reaction of both with

DMAD. The ylide § gives different results depending of the solvent. When the solvent is toluene three
products were isolated, the axmnomaleate 30 resultmg from the reactlon of trlethylamme with DMAD 3
methyl-[1.2,3]triazolo[5,1-b]thiazole 31 and an oil identified as 14b. The formation of both compounds 31 and

14b is comparable to the manner of formation of 15 and 19.
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When the solvent was acetonitrile, in addition to the formation of 31, we tel..nd an amazing red solid,
with molecular weight 627.1328, consistent with a molecular formula of CnHZ.;N3 ¢ have a551gned to it

tentatively the structure 32. 1tis sngmﬁcdnt that an ethanol solution of the ¢ d hanges from red colour
to paie yeuow in acid medium. The 'Hnmr spectrum showed the presence Of t‘:t‘:r“ protons in the aromatic
region as a singlet at 8 7.80(1H), and three multiplets centered at 6 7.55, 7.40, and 7.27, four protons in each,
only three mcghoxy groups at 8 4.05, 3.80, 5.50 and another methyl group at & 2.49. The more interesting
feature in the ' C nmr spectrum is the presence of a Co group at 192. 776 and four carbonyl carbons in the

region of esters but only three methoxy groups. Also significant is the presence of nine CHs in the aromatic
region, indicating the presence of two non equivalent phenyl, and a triazolothiazole groups and an isolated

preser
CH. The formation of that co mpound could be explamed as is reflected in scheme 2. With our wide experience
in trxazalo denvatlve ylide chemistry, to our knowledge, this rcpresents the first example in which a 1:1 adduct
Sel TYRA A g intermolecular SN & ranntinn with itcalf T aec of the free triazoloderivative base
/1in IJlVlf‘\U unucrgucs an imernnoecular SiN pr icaciioil wilnl itseir. L.OSS O1 the iree triazoioaernvalive oase
2sults.
Compound 6 gives, under several conditions, intractable gums.
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Mps were determined on a Kofler heated stage and are uncorrected. NMR spectra were determined on
a Bruker 250MHz spectrometer. HRMS (EI) determinations were made using a VG Autospec Trio 1000

ong)
ons).

Preparation of the Ylides 1-4.
The compounds 1-4 were prepared as described.!

2-Benzoylmethyl-3-methyl-[ 1,2, 3 ]triazolo[5, 1-b]thiazolium ylide 5.
The precursor salt was synthesmed as follow. To a solution of 3- methyl [1,2 3]tr|azolo[5 1 b]thi‘uolem
(500mg, 3,6mmol) in dry acetonitrile (20ml) phenacyl bromide ulomg, 3,6mmol.) was added. The mixture
as refluxed for 24 h, then was filtered, washed with chloroform to give a white solid (740mg, 80%). mp
202°C. nmr 'H (DMSO-dG), (250MHz) 89.05(1H, d, J=3.65 Hz), 8.49(1H, d, J=3.65Hz), 8, 14(2H d
J=7.3Hz), 7.78-7.76(1H, m), 7.66-7. 64(2H In) 6.87(2H, s), 2.73(3H, s). nmr 13¢ (DMSO-dg) 619() 14(0),

12Q TN/ 128 NQs/™ 124 &E2/MLIN QAT 120 Q270N 170 1777010 17Q QQ/MITH 19N DLMLTN
LIJO.7U\WC ), 1JJ.U0\\L), 1J09.00{\ 11), l).) Je(Lrl), 1OoUYOo(LC ), 1ZLY.1/7\I1), 1£20.00\LTI1), 14U.7U(LI11),

58.47(CH2), 9.36(CH3). IR (KBr) vy, (cm!) 1697. Found: C, 46.11; H, 3.48; N, 12.39; S, 9.48; Br, 23.39 %.
C13HIZBrN3OS requires: C, 46. 16; H, 3.57; N, 12.42; S, 9.48; Br, 23.62 %. The ylide 5 was prepared in two
different solvents. In one case a solution of the precursor salt in anhydrous acetonitrile was vigorously stirred
at room temperature with equimolecular amount of anhydrous potassium carbonate during 4h, a yellow paste
formed. In a second experiment the ylide was formed in toluene using a mixture of triethylamine and

potassium carbonate as base.

3- Moth\:l fl 2 3riazolof 1 5-b lﬂua?nh‘) 2-dievanomethvlide 6
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Toa solution of TCNEO (260mg, 1.8mmol) in ethyl acetate (30ml) cooled at 0 ©C, an equimolecular
amount of 3~methyl-[l,2,3]triazolo{5,l-b]thiazole (250mg, 1.8mmol) in ethyl acetate (IOml) was added slowly
with stirring. The reaction was kept at these conditions for one week. A yellow solid was formed, filtered and
identified as 6. (lﬂ7mo 29%). mp 191-193 °C, nmr 'H (DMSO- dA (250MHz) a8, 78(1H, d, I= 3.3Hz),

IRLIILINLGS &3 B (338431 L R LA

8.16(1H, d, J=3. 3Hz) 2. 61(3H s). nmr 13C (DMSO de) 6 137. 59(C), 130. 54(C), 126. 52(CH), 120. 32(CH)
119.88(CN), 45.00(Ci), 9.67(CH3). IR (KBr) vyux(cnmrl) 2183, 2143. HRMS (EI) Calcd. for CgHsN5S,
203.0265, Obt.: 203.0266.

Reaction between the ylide 1 and dimethyl acetylenedicarboxylate in acetonitrile.

To the ylide 1 (from the correspondmg salt, 300mg, 0 8mmol) was added a solution of dimethy!
acety}encd.carbﬁxylate (127mg, 0.89mmol) in dry acetonitrile. A colour change was observed from yellow to
red. The mixture was stirred ovemlght at room temperature, then was fxltered and the filtrate was evaporated

P

anumohne 1534 (54%).

Reaction between the ylide 3 and dimethyl acetylenedicarboxylate in acetonitrile.
To the ylide 3 (from the corresponding salt, 250mg, 0.68mmol) was added a solution of dimethyl
acetylenedicarboxylate (106mg, 0.74mmol) in dry acetonitrile. A colour change was observed from yellow to

red. The mixture was stirred overnight at room temmnerature. then was filtered and the filtrate was evanorated
AWhise R LI ARMEANAULY VYT JLiliiwis U'vlllléll‘ AL LUV l\JllLP\JLuLL‘I\/ LlivAl VY QO 1iIlviIVG Alivg Liiw ALI ALY YYD W T yvlutvu

Alumina (IV) column chromatography using ethyl acetate/ hexane (1:9) as eluent gave[l,2,3]triazolo(5,1-
alisoquinoline 1611 (61%).

Reaction between the ylide 1 and dimethyl acetylenedicarboxylate in toluene
To the ylide 1 (from the corresponding salt, 200mg, 0.5mmol) was added a solution of dimethyl
acetylenedlcarboxylate (SOmg, 0. 6mmol) in dry toluene. A colour change was observed from yellow to red.

The mixture was stirred overnighi at room temperature. Chromatography on the chromatoiron using 2min
plates of silica (Merck PF254) and hexane/ethyl acetate as eluent and then HPLC gave [1,2, .3]triazolo[1,5-

24l V1 2111t g IVIRISA T2° & 4218 v Aalll) (LA ad LIk 440t

a]qumohne 15 (59%) and dlmethyl pyrrolo[1, 2- -alquinoline-1,2-dicarboxylate 19(13%) nmr 'H (CDCl,)
(250MHz) 8859(11—1 d, J=8.44Hz), 7.98(1H, d, J=9.42Hz), 778(1H d J=7.8Hz), 7.67(1H, d, J=9.1Hz),

7 cQr1Ly 7 &1/10) 3 Y_QLI-\ T &EN/1LT 2 Q0L oy 2 QQ/2LT e 13O O Y R 1A KT M)
ir.oolir1, lu), 7.911n1, G, J=6NnZ), /.ouin, 5), J.797{511, 8), 5. 00\711 s) NME L (LUl O 103,37 (VU

162.76(C0O), 146.25(C), 139.66(C), 133.92(C), 130.43(CH), 129.06(CH), 128. 54(CH) 126.43(CH),

124.50(C), 123.97(CH), 122.72(C), 116.70(CH), 116.38(CH), 53.02(CH,), 51.84(CH;). HRMS (EI) Calcd.
for C,H,,NO,, 283.0844, Obt.: 283.0792.

Reaction between the ylide 3 and dimethyl acetylenedicarboxylate in toluene ‘
To the ylide 3 (from the corresponding salt, 100mg, 0.27mmol) was added a solution of dimethyl
acetylenedicarboxylate (42mg, 0.29mmol) in dry toluene. A colour change was observed from yellow to red.
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166.01(CO), 161.24(C0O), 133.32(C), 128.07(CH), 127.84(CH), 127.67(C), 126.94(
124.86(C), 124.23(CH), 123.00(CH), 114.87(C), 114.35(CH), 102.60(CH), 52.33(CH,), 51
(cm™) 1736, 1699. UV Apnax(nm) (log €) (chloroform) 365.0(1.37), 348.0(1.36), 266.5(1.74).
Calcd. for C16H]3NO4, 283.0844, Obt.: 283.0793.
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Reaction berween the ylide 2 and dimethyl acetylenedicarboxylate.

The yiide 2 ( 200mg, 0.85mmol.) was heated in dry acetonitrile 7h, then dimethyl
qrnfvlnr}pr‘lr‘f\rhr\vll ate was added (113me. 0.93mmol) and boiled 48h. The solvent was evanorated and the
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reaction crude was purified by column chromatography (silica gel, ‘hexane- -ethyl acetate 9:1). A yellow
product was identified as 1,1- dlcyano -2,3- dlmethoxyCdrbonyl lH—pyrldo[l 2- a]qumolme 24. (61%) mp 144-
1465C (hexane). nmr ‘H (CDCh) 08.24(1H, d, J=8.4Hz), 8.06(iH, d, J=7.6Hz), 8.05(1H, s), 7.82(1iH, d,
I=8.4Hz), 7.75(1H, m), 7.60(1H, m), 7.57(1H, d, I=R.4Hz), 3.93(3H, s), 3.74(3H, 5). nmr 13C (CDCL) 8
163. 34(CO) 161. 87(CO) 160. 37(C) 150. OO(C) 147. 57(C) 143, 25(CH) 137. 62(CH) 130.94(CH),
128.81(CH), 128.57(CH), 127.75(C), 127.53(CH), 127.36(C), 123.58(CH), 111.38(CN), 91.80(C),
53.59(CHj3), 53.36(CH3). IR (KBr) vy (cml) 2228, 1724, 1628. UV Apax (nm) (loge) (ethanol) 338.0(3.98),
269.5(4.44), 232.5(4.10). HRMS (EI) Calcd. for C1gH3N30y4, 347.0906, Obt.: 347.0895.

Reaction between the ylide 4 and dimethyl acetylenedicarboxylate.
Tha wlida A (YN e o N QRemmal )Y wag haatad Ar aratnnitrila M thoen Adimaethvyl
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acetylenedicarboxylate was added (113mg, 0. 93mmol) (a change of colour to red was observed) and boxled
42h. The solvent was evaporated and the reaction crude was purified by column chromatography (alumina,

hexane—emyl acetate 9:1). The nrst product eluted was compound 20 (12%). The second one was 4 ~+-alcyano-

orre uuu\«l.llul\ CaTroONYi-44 J.juutx..,

7.80-7.62(3H, m), 7. 13(1H d, I=7. 2HZ) 705(1H d J 72HZ) 634(1H s) 400(3H %) 385(3H s) nmr 13C
(DMSO-dy) & 165.40(CO), 161.24(CQO), 146.91(C), 143.87(C), 134.50(CH), 134.09(C), 132.22(CH),

129. 27(CH), 128.06(CH), 125.65(CH), 122.66(C), 119.15(CH), 116.38(CH), 115.68(CN), 98.04(C), 73.63(C),
53.28(CHj3), 52.65(CH;3). IR (KBr) vyu(cnr 1y 2190, 1740, 1712. UV Apax (nm)(loge) (chloroform)

[RRO P N T S R Y ) [AS2EAR S SR ) AEN  (ARAFE et/

474.0(2. 6), 316.5(2.7, 340, 5(3.0). HRMS (EI) Calcd. for CoH, 1N;O4, 347.0906, ObL.: 347.0908. A solution
of 25 in chloroform was heated to reflux. The reacnon was monitored by nmr, a new compound was formed

17l aYal LOTET ZYY_\ A/1IT L£TT 7 ON/2LT £t

and identified as 28. nmr H (CDCl;) 9.69(1H, d, J=8. anz) $.13(1H, d, J=7.6Hz), 7.93-7.806(3H, m), 7.6(1H,

), 7.55(1H, d, J=7.6Hz), 4.08(3H, s), 3.97(3H, b) nmr °C (CDCly) 8 165.15(C0O), 163.74(C0O), 154.56(C),
148 09(C), 146.69(C), 134.33(CH), 133.93(CH), 131.26(CH), 129.12(CH), 128.83(CH), 128.66(C),
127. 55(CH) 126. 31(CH) 123. 55(CH), 117. 82(CN) 80 84(C), 53. 7”(CH;), 52.65(CH,). The same compound
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Reaction between the ylide 5 and dimethyl acetylenedicarboxylate in acetonitrile.

The ylide 5§ generated from the salt (150mg, 0.44mmol) in the conditions described above, was reacted
with DMAD (63mg, 0.44mmol) at room temperature overnight. The mixture was filtered, the filtrate
evaporated under reduced pressure and the residue was separated by a chromatotron, using hexane/ethyl
acetate (2:8) as eluent. The first fraction eluted was 3- methyl [1, 2 3]trmzolo[5 1 b]thlazole 31 T'he
following fraction was a red solid identified as compound 32 (30%). m.p. i30-132°C (CCL). nmr 'H
(200MHz)(CL,CD) & 7.8(1H, s), 7.59-7.27(12H, m), 4.06(3H, s), 3.81(3H, 5), 3.51(3H, s), 2.49(3H, s). nmr 13C
(CL,CD) & 192 77(C), 168.48(C), 165.89(C), 165.50(C), 164.59(C), 149.22(C), 147.13(C), 137.12(C),
136. 22(C), 135.63(CH), 132.83(CH), 129.73(C), 128. 80(CH), 128.60(CH), 128.38(CH), 128.04(CH),
127.76(CH), 125.36(CH), 119.69(CH), 110.69(C), 107.19(C), 53.16(CH,), 51.77(CH,), 51.35(CH,),
10.22(CH,). IR (KBr) v (cnr!) 1697. UV A (nm){logg) (EtOH) 507(0.63), 262(0.64). (EtOH+HCIO,)

LV, Lk \ kR LA\ \EndJi ) Vimax\viix Ea v IVIMIAX \A32i3 AV ST \ALinSai) S v) w2

433(0.27). 276(0.74). HRMS (EI) Calcd. for Cy,H,5N;0,S, 627.1311, Obt.: 627.

Reaction between the yuae Sand azmemyt acer)teneatcamoxytaw in toluene.

The ylide 8 gpnprmpd from the salt (150mg, 0. 44mmol) in the conditions described above, was reacted
with DMAD (63mg, 0.44mmol) at room temperature overnight. The mixture was filtered, the filtrate
evaporated under reduced pressure and the residue was separated by a chromatotron, using hexane as eluent.
The first fraction eluted was identified as the dimethyl 2- d1ethy1ammomaleate (13mg, 13%). The second
fraction eluted was a yellow oil the 7-methyl-5,6- dxmethoxvcalbonvlovrrolo[2 1-a]thiazole 14b° (25mg, 22%).

The third compound cluted was 3-methy!l- [1 2 3]tr1azolo[5 1 b]thlazole 31" (ISmg, 24%).
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