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Abstract.- W(O)-Catalyzed allylatlon of six-membered ambdent heterccycles beanng NH-CO, NH-CS and CHpCO 

moletles obey the regmselectw~ty rules 60, N>o, S-N, NH-C-NH-CS Uranl and Smethylmacd (thymme) do not 

show regrceelecllvlty (N-l = N-3) whereas 6-methylmad IS repseledvely allylated at N-3 (N-3>N-1) 

lNTRODUCl’ION 
The Pd(O)-catalyzed allylatron of heterocychc systems beanng ambldent nucleophrles IS a topic of 

mcreasmg mterest Thus, regoselective N-9 allylation of purmes, at the mudazole part of the molecule, IS a key 
step m the preparation of carbanucleosldes l-7 Ambldent heterocychc 6-membered rings possesstng a 
tautomenc or mesomenc aromatic structure that have been allylated under Pd(0) catalysis include 2-pyndones 
(N-allylahon under Pt(0) catalysls),g pynmldm-Zones (N-allylatlon under thermodynamic control),l~9~10 
pyndlne-2,6-drones (C-allylatlon),ll pynmldme-2&dlone (uracll) (N-l allylahon),12*13 and Its S- 
methyldenvatlve (thynune) (N-l allylatlon), l3 4hydroxy-Gmethyl-2-pyrone (tnacetlc acid lactone) (C- 
allylatlon under thermodynamic control), 14~15and barbtunc acid 16 However, a very recent paper7 reports the 
regloselechve Pd(O)-catalyzed allylatlon of cltosme and S-methylcltosme to occur at N-l but the allylation of 
thymme with cyclopentadlene monoepoxlde to be non selective, both products from allylatlon at N-l and N-3 
bemg produced 

On the other hand, sulfur nucleophlles are not popular m Pd(O)-catalyzed allylahon chermstry, possibly 
due to the belief that the pronounced thlophlhclty of palladium could poison the catalytic systems However, 
Trost and Scanlan have described a Pd(O)-catalyzed synthesis of ally1 sulfides17 and also two scattered 
examples of allylatlons at sulfur under Pdl8 and Nil9 catalysis have been reported 

RESULTS 
We have studled the Pd-catalyzed allylahon of several &membered heterocychc amhdent systems bearmg 

a nucleophlhc sulfur atom, 1 e 2-thlopyndone, 3, 2-mercaptopynmldme, 4,6-methyl-2-thlouracli, 6, and 2- 
thlobarbltunc acid, 7 Some 0x0 analogues such as 2-pyndone, 2,6methyluraal, 5, thymme, 8, and uraal, 9 
were also Included Cmnamyl ethyl carbonate, la, was chosen as allyhc reagent for its hq$ relgoseletivlty 16 

Our results are collected m the table and the scheme Pyndone, 2, affords the N-cmnamyl denvatives 10 
(runs 1 and 2), thus pomtmg out to a preferential attack at the mtrogen atom of the amide (N>o) as previously 
observed under Pt catalysis * However, the thmanalogue 3 behaves differently to gve sulfides 11 (runs 3 and 
4) Thus, the conjugate base of the thloamlde (or Its tautomer) exhlblts preferentml attack by the sulfur 
nucleophlhc center (S>N) Clearly the sulfur atom IS compatible with the mlhal presence of a Pd(lI) species 
Also, 2-mercaptopynmldme, 4, was allylated at the sulfur atom glvmg 12 (run 5) 
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Next, we shuhed compounds 5 and 6. dMethyluracrl,5, affords N-cmnamyl denvahve 13 (N>o, N-3 
> N-l) (run 6) Further reachon of 13 produced the dicmnamyl denvatrve 14 (run 8) However, the sulfur 
counterpart 6 produces 15 as the only clearly rdentrfied isomer (run 9) Compound 15 was converted mto 13 
by oxtdahon with hydrogen peroxrde, thus grvmg an addrtronal evrdence that both compounds have the 
cmnamyl group at the same posrhon. 

2-Throbarbmmc aad, 7, bears a nucleophrhc carbon atom and, as already observed for barbrtunc acrd,16 
the achve methylene group 1s the preferred pomt for reaction followed by the mtrogen atoms (GO, N>O, 
CH2-CO > NH-CO, NH-CO > NH-G) as pointed out by the rsolatron of 16 and 17 (run 10) 

T& - Allylatron of Compounds 29 and 13 

Run 2-9,13 1 Pda Solvent 

(mmole) (mmole) (mmole) (nW 

temp PIdUCtS 

(%I 

1 a10 0) 1412 0) A(0.5) THF(20) rt 16h lOa(88) 
2 2(7 0) lb(8.4) A(0.35) THF( 15) ri 16h lOb(70) 
3 3(7 0) la(8 4) A(0 35) THF( 20) It 64h lla(%) 
4 3(10 0) lb(l0 0) B(0 5) THF(20) rt 64h llb(80) 
5 4(8-O) la(8.0) B(0.4) DMSOQO) lt 2 5h 12(S) 
6 5(8 0) la(9 6) A(0 4) Dlox (20) Reflux 24h 13(52) 

7 W3.0) la(8 0) B(0.4) DMW25) 105C 14h 

8 13(0 8) la( 1 0) A (O@V THF (20) Reflux 3h 

9 6(8 0) la(9.6) A(0.4) Drox.(20) Refhlx 6d 

13(49), 
14(5) 
14(90) 
15(30) 

10 

11 

12 

7(4.0) 14 13 0) HO 4) THF(20) rt 16h 

8(4 0) la(4 0) WO 2) DMSo(20) 108C 4% 

Y9 0) la(9 0) B(0 4) DMS0(20) 105C 5 5h 

lY2Oh 
17(32) 

18(30), 
19(14), 
20(7) 
21(38), 
22(7), 
2x9) 

Allylatum 

N>O 
N>O 
S>N 
S>N 
S>N 
N>O, 
N-3 > N-l 
N>O, 
N-3 > N-l 
N>O 
N>O 

NHCO > NHCS 
C>N,N>O, 
NHCO > NHCS 
N-l = N-3 

N-l = N-3 

a A Pd(acac)2/PPh3 (1 4), B Pd(PPh3)4 
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la PhCH=CH-CH,OCOOEt 
lb C&=CH-CH20COOEt 

H R 
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H it’ H R’ 

9 21 22 23 

Scheme For expertmental condihons see table 

The machon of 5 at N-3 (run 6) was surpnsmg m view of the hterature precedents deahng with urac~l and 
thymme as m&cated above 12,13 Therefore, we decided to perform some expenments on thynune, 8, and 
uracll. 9 Indeed, reactions of both 8 and 9 with la (runs 11 and 12) showed poor reg~oselec~vlty, reactions at 
N-l bemg only slrghtly predommant and allylation at N-3 being sigmficant A very recent paper by a Hoechst 
AG group nports smular results.7 Our reations with 8 and 9 were performed m DMSO for soluhhty reasons 
and therefore we performed a second expenment with 5 m the same solvent (run 7) Agam, the result was a 
remarkable regmselectn~ty favourmg N-3 Possibly the stenc hmdrance Introduced by the methyl group at C-6 
IS responsible for the observed nsults. In any case the conclusion IS that extreme caution m structure 
detennmations IS reqmred m thy field 

All N-cmnamyl denvahves present a doublet at d 4 4-5 2, whereas S-cmnamyl denvabves etiht the 
doublet at 3 9-4 1. Furthermore, the wgnals for the S-(=H2 appear m 13C-NMR at 32 7-33.0 whereas those for 
N-CH2 appear above 40 Assignments of structure to monoallylated products were made on the basis of the 
13C-NMR spectra with the program Selective I)lstomonless Enhancement by Polanzation Transfer (SDEPT) 
developed by Sbnchez-Ferrando and coworkers m our Department 20 As an example, by selective pulsmg of 
the methylene protons of compound 13 only the coupled carbonyl carbon atoms (apart from the cl~amyl 
oletimc carbon atoms) at C-2 and C-4 showed signals enhanced by polanzahon transfer (SDEFT effect) Should 
the lsomenc structure (cmnamyl group at N-l) have been the real one, SDEPT effect for signals due to C-2 and 
C-6 would have been observed A sun&u techmque (Selective INEPT) has been recently reported 21 

FINAL REMARCK 
When this work was already finished Prof Dems Smou (Lyon) announced us that he and his coworkers 

had obtamed results sumlar to those here described We are indebted to hrm for thus commumcahon 27 

EXPERIMENTAL 
N-Cmnamvl-2-nvndone. 1Orr (Run 1) (General mocedure) A degassed solution of Pd(acach (0 152 g. 0.5 
mmole), tnphenylphosphme (0.525 g, 2 0 mmole) and cumamyl ethyl carbonate (2 475 g, 12 0 mmole) m 
anhydrous THF (15 mL) was added over a degassed solution of 2-pyndone (0.951 g, 10.0 mmole) In 
anhydrous THF (5 mL) The stirred mixture was kept 16 h under argon at mom temperature The formed 
yellow solid (a palladmm complex) was filtered off The filtrate was evaporated and the residue was 
chromatographed through a column of slhca-gel to afford 1oP (1 863 g. 88%), b p 225U4 5 mmHg, IR(tilm). 
1658 cm-l, lH-NMR (CDCl3) 475 (d, J = 5 7 Hz, 2H). 6 22 (dt, J = 82 and 19 Hz, lH), 6.31 (dt, J = 
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15 0 and 5 7 Hz, lH), 6.59 (dd, J = 8 2 and 1.9 Hz, lH), 6 66 (d, J = 15.0 Hz, lH), 7 22-7 87 (m, 7H), 
13C-NMR (CDCl3) 504, 105.9, 1207, 123 0, 126.3, 1278, 1283, 133 8, 135 8, 1368, 139 2, 162 2, 

MS (m/e) 212(M+l, 7), 21 l(M, 43), 120(33), 117(85), 116(53), 115(100), 96(41), 91(32). && Calcd for 
Cl4Hl3NO C, 79 59, H, 6 u); N, 6 63 Found C, 79 67; H, 6 26; N, 6 39 

All other compounds were prepared as for 1Oa under the pamcular condrhons described m the table 
N-Allvl-Zovndone. lob (Run 2) The final 011 was not dlsttlled but converted mto the prcrate m p 105-6C 
(Lrt 22 m p 104 S-105 5C) 
Free lob- IR(film). 1657 cm-l, lH-NMR (CDCl3) 4 51 (d, J = 4 8 Hz, 2H), 4 90-S 20 (m, 2H), 5 47-6 00 

(m, lH), 6 12 (dt, J = 7 4 and 18 Hz, lH), 651 (d, J = 7 8 Hz, lH), 7 11-742 (m, 2H), 13C-NMR 
(CDC13) 500, 1052, 1173, 1198, 1318, 1367, 138 7, 1614, MS(m/e) 135(M, 69), 134(100), 120(82), 

79(37), 41(41) 
2-(Crnnamvlthroluvrtdtne. lla (Run 3) The filtrated Pd complex was bts(pyndme-2- 
thtolate)bts(tnphenylphosphme)paIladium, m p 181-2C (Ltt 23 m p 1856C) The filtrate was evaporated and 

the resrdue was dtshlled to gave 1533 g (%%) of lla, b p 15OClO 05 mmHg, m p 41-2C (Lrt 24 m p 42- 
42 5C), lH-NMR (CDC13) 4 08 (d, J = 6 1 Hz, 2H), 6 32 (dt, J = 16 0 and 6 1 Hz, lH), 6 68 (d, J = 16 0 
Hz, lH), 6 89-7 68 (m, SH), 848 (d, J = 5 0 Hz, lH), 13C-NMR (CDCl3) 32 7, 119 4, 122 4, 1254, 

1263, 1274, 1284, 1327, 135.9, 136 9, 1493, 1586, MS (m/e) 227(M, 61), 194(95), 136(29), 117(89), 
115(100), 91(33) 

Run 4) Isolated as an 011. Its spectroscoptc data were m agreement wtth those 
-NMR (CDCl3) 3 82 (d, J = 6 9 Hz, 2H), 5 09 (d, J = 9 8 Hz, lH), 5 27 (dd, J = 

17 2 and 2 2 Hz, lH), 5 95 (ddt, J = 17 2, 9 8 and 6 9 Hz, lH), 6 946 99 (m, lH), 7 16 (d, J = 8 0 Hz, 
lH), 7 47 (dt, J = 2 0 and 8.0 Hz, lH), 8 38 (d, J = 6 4 Hz, IH), 13C-NMR (CDC13) 32 8, 117 3, 119 3, 

122 1, 128 1, 1357, 149 2, 1584, MS(m/e) lSl(M, 25) 136(100), 118(32), 79(51) 
2-(Ctnnamvlthto)uvnmtdine. 12 (Run 5) The filtrated palladmm complex was bls(pyrtmrdrne-2- 
thtolate)bls(tnphenylphosphme)palladlum (13%), m p 177~8C, lH-NMR (d6-DMSO) 6 91 (d, J = 4 9 Hz, 
2H), 73-75 (m, 30H). 821 (d, J = 49 Hz, 4H) &&_ Calcd for C44H36N4P2PdS2 = 

(QH3N2S)2Pd(PPh3)2) C, 6194, H, 4 25, N, 6 57, S, 7 52 Found C, 62 02, H, 4 22, N, 6 53, S, 7 30 

The filtrate was evaporated and the restdue was dlsttlled to afford 12 p 109-125C/O 2 mmHg, m p 32-3C, 
lH-NMR (CDCl3) 3 95 (d, J = 6 2 Hz, 2H), 6 31 (dt, J = 15 5 and 6 2 Hz, lH), 6 66 ( d, J = 15 5 Hz, lH), 
6 92 (t. J = 4 5 Hz, lH), 7 30 (m, SH), 8 50 (d, J = 4 5 Hz, 2H), 13C-NMR (CDC13) 33 0, 116 2, 124 5, 

126 0, 127 2, 128 2, 132 6, 1364 156 8, 1716, MS(m/e) 228(M, 16) 195(100), 117(50), 115(52) A& 
Calcd for Cl3Hl2N2S C, 6839, H, 530, N, 12 27, S, 1404 Found C, 6780, H, 5 24, N, 1182, S, 

13 28 

3-Cmnamvl-6methvluracvl. 13 (Run 6) No Pd complex was Isolated m thts reactton Product 13 prectprtated 
when the reactron nuxture was reachmg room temperature It was filtrated off and the filtrate was evaporated to 
afford a mtxture of 13 and the starting matena15 Compound 13 has m p 233-4C (from ethanol), IR(KBr) 
1735, 1644, 1609 cm-l, lH-NMR (d6-DMSO) 2 03 (s, 3H), 449 (d, J = 60 Hz, 2H), 548 (s, lH), 6 23 
(dt, J = 15 5 and 6 0 Hz, IH), 6 46 (d, J = 15 5 Hz, IH), 7 22-7 38 (m, SH), 13C-NMR (d6-DMSO) 17 9, 

407, 98.2, 1242, 1260, 1274, 1284, 131 5, 1362, 151 1, 151 2, 1624, MS(m/e) 242(M, 25) lSl(lOO), 
127(28), llS(29) Anal Calcd for Cl4Hl4N202 C, 6940, H, 5 82, N, 11 56 Found C, 69 50, H, 5 73, 

N, 1153 

1.3-Dtcrnnamvld-methvluractl, 14 (Run 8) No Pd complex was isolated m this reactton Compound 14 was 
Isolated by solvent evaporatton and column chromatography through srhca-gel Compound 14 has m p 125 
6C (ethanol), IR(KBr) 1693, 1651, 1623 cm- l, lH-NMR (CDCl3) 2 35 (s, 3H), 474 (d, J = 5 Hz, 2H), 

4 84 (d, J = 5 Hz, 2H), 5 72 (s, lH), 6 O&6 50 (m, 2H), 6 61 (d, J = 15 Hz, lH), 6 79 (J = 15 Hz, lH), 
735 (m, lOH), 13C-NMR (CDC13) 195, 42 9, 466, 101 9, 123 1, 1265, 1276, 128 1, 1284, 1286, 

133 0, 1340, 1359, 136 7, 151 4, 151 9, 161 8, MS(mle) 358(M, 20) 241(20), 132(23), 117(40), 
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115(100), 110(32), 91(19) &g_l Calcd for C23H22N202 C, 77 07, H, 6 19, N, 7 81 Found C, 77 10, H, 

617,N,781 
3-Cmnamvl-6-methvl-2-tblourac~l, 15 (Run 9) No Pd complex was isolated Product 15 was separated by 
dtgeshon with dlethyl ether The residue crystalhzed from ethanol to afford 15, m p 201-2C, IR(KBr) 1668, 
1664, 1623 cm-l, lH-NMR (d6-DMSO) 2 13 (s, 3H), 5 03 (d, J = 5 3 Hz, 2H), 5 83 (s, lH), 6 23 (dt, J = 
16 7 and 5 3 Hz, lH), 6 57 (d, J = 16 7 Hz, IH), 7 13-7 50 (m, 5H), I3C-NMR (Q-DMSO) 17 8, 46 6, 

1027, 122 9, 1260, 127.4, 1284, 1324, 136 1, 1516, 159 8, 1763, MS(mle) 258(M, 36), 225(100), 
149(21), 117(66), 115(95) Anal Calcd for C14Hl4N2OS C, 6509, H, 546, N, 1084, S, 1241 Found 

C,6502,HH,547;N 1082,S,1233 
Preoaratlon of 13 bv oxidation of 1s 36% Hydrogen peroxide (0300 g, 3 30 mmole) was dropwtse added 
under stunng at room temperature upon a nuxture of 15 (0.200 g, 0 08 mmole) and 20% aqueous sodium 
hydroxide (20 mL) After 3 h some startmg matenal shll remamed and more 36% hydrogen peroxide (2 mL) 
was added The mixture was stirred for 24 h and partItIoned with dlchloromethane The organic layer was 
washed with aqueous sodmm blsulfite, with aqueous HCl and with water, then it was dned and evaporated to 

afford a residue that upon digestion with dlethyl ether gave 13 (0 105 g, 53%), m p 233-4 C 
1.5,5-Tncmnamvl-2-thlobarbitunc acid. 16, and 13.5,5,-tetracmnamvl-2-tiobarbltunc acid. 17 (Run 10) 
After solvent evaporation the residue was digested with ether to afford an insoluble Pd complex of m p 135-6 
C (from acetone) The ether solution was evaporated to gve an 011 that was chromatographed through a column 
of sthca-gel The followmg products were eluted by increasing the solvent polanty 
17, m p 61-2C (dlethyl ether), IR(KBr) 1693 cm- 1, lH-NMR (CDCl3) 2 97 (d, J = 7 7 Hz, 4H), 5 17 (d, J 
= 63 Hz, 4H), 58-69 (m, 8H), 7 16 and 7 24 (two s, 2OH), 13C-NMR (CDCl3) 42 5,493, 58.1, 1214, 

121 9, 126 2, 1264, 1276, 1283, 1349, 1356, 136 2, 168 9, 178 8, MS(m/e) 91(100) Ad Calcd for 
C40H36N202S C, 78 92, H, 5 %, N, 4 60, S, 5 27 Found C, 78 60, H, 6 03, N, 4 61, S, 4.80 
16, m p 48-9C, IR(KBr) 1725, 1689 cm- 1; lH-NMR (CDC13) 2 97 (d, J = 7 7 Hz, 4H), 5 05 (d, J = 6.3 

Hz, 2H), 5 8-6 9 (m, 6H), 7 21 (s, 15 H), 9 05 (s, lH), 13C-NMR (CDC13) 41.8,47 9.58 2. 121 1, 1212, 

1262, 1264, 127 6, 1283, 1353, 1358, 1360, 1362, 168 1, 1695, 1773, MS(m/e). 227(41), 212(24), 
194(67), 149(23), 136(25), 117(91), 115(100), 91(60) Anal Calcd for C3lH28N202S C, 7558, H, 573, 

N, 5.69, S, 6 51 Found C, 75 57, H, 5 76, N, 5 64, S, 6 40 

l-Cmnamvl-5-methvluracacll. l&3-cmnamvl-5methvluractl. 19. and 1.3-&cmnamvl-imethvluracd. 20 (Run 
111 After solvent evaporation at water pump pressure, the residue was partlhoned between dlchloromethane 
and water The organic layer was dned and evaporated The residue was digested with dlethyl ether to afford 
18, m p 210-1C (from ethanol), IR(KBr) 1695, 1676 cm- l, lH-NMR (dg- DMSO) 172 (s, 3H), 439 (d, J 

= 6 1 Hz, 2H), 6.31 (dt, J = 15 9 and 6 1 Hz, lH), 6 53 (d, J = 15 9 Hz, lH), 7 24-7 42 (m, 5H), 11 25 (s, 
lH), 13C-NMR (d6-DMSO) 125, 48 5, 1089, 1246, 1267, 1279, 1287, 132 5, 1358, 1409, 1508, 
1643, MS(m/e) 242(M, 23), 117(100), 115(36) Anal Calcd for Cl4Hl4N202 C, 69.40, H, 5 82, N, 

1156 Found C,6939,H,59O,N, 1142 
The ether solutton was evaporated and the residue chromatographed through a column of sdlca-gel to 

afford 
20 m p 162-3C (from dlethylether-dlchloromethane), IR(KBr) 1694, 1668, 1642 cm-l, lH-NMR (CDCl3) 

193(s,3H),451(d,J=67~,2H),474(d,J=67Hz,2H),622(dt,J= 159and67Hz, lH),632 
(dt, J = 15 9 and 6 7 Hz, lH), 6 62 (d, J = 15 9 Hz, lH), 6 72 (d, J = 15 9 Hz, lH), 7 02 (s, IH), 7 20-7 30 
(m, lOH), ISC-NMR (CDC13) 12 9,429, 50 3, 1099, 122 6, 122 8, 1263, 1264, 127 5, 12.8 1, 128 3, 
128 5, 1344, 135 5, 136 4, 137 6, 151 0, 163 2;- Anal Calcd for C23H22N202 C, 77 07, H, 6 19, N, 

7 81 Found C, 76 17, H, 6 17, N, 7 53 
19 m p 168-9C (from dlethyl ether), IR(KBr) 1713, 1641 cm- 1, IH-NMR (CDCl3) 1 95 (s, 3H), 4 69 (d, J 

=67Hz,2H),627(dt,J= 158and67Hz, lH),666(d,J= 158Hz, lH),704(d,J=61 Hz, lH), 
7 18-7 39 (m, 5H), 1042 (N-H, lH), 13C-NMR (CDCl3) 13 8,42 3, 110 1, 1227, 126 4, 127 7, 128 4, 
133 8, 1347, 1364, 153 1, 163 7 Anal Calcd for C14H14N202 C, 6940, H, 582, N, 1156 Found C, 

6892,H,586,N, 1143 
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I-Cmnamvlurac~l. 21. 3-cmnamvluracd. 22. and 13-dwmnamvluracll. 23 (Run 12) Thus expenment was 

performed as for compounds 18-u). Compounds 21-23 were separated by the same procedure. 
21 m p 199-2OOC, lR(KBr) 1714, 1672 cm- 1, lH-NMR (Q-DMSO) 4.43 (d, J = 6 1 Hz, 2H), 5 59 (d, J = 

79Hz, lH),632(dt,J= 159and61 Hz, lH),655(d,J= 159Hz, lH),724743(m,5H),764(d,J= 
7 9 Hz, IH), 11 28 (s, lH), 13C-NMR (d6-DMSO) 48 9, 101 4, 1244, 126 6, 1280, 128 8, 1326, 136 1, 

1454, 1510, 163 9; MS(m/e) 22S(M, 34). 117(100), 115(49), 91(18) Anal Calcd for C13Hl2N2O2 C, 

6841, H,530, N, 1227 Found C,6843, H,53l,N, 1220 
23 mp lOl-2C, IR(KBr) 1701, 1668, 1647 cm- 1, lH-NMR (Q-DMSO) 4 52 (d, J = 6 1 Hz, 2H), 4 57 

(d,J=49Hz,2H),5~(d,J=73Hz,lH),626(dt,J=159and6lHz,lH),635(d,J=l59and61 
Hz, IH), 6 49 (d, J = 15 9 Hz, lH), 6 58 (d, J = 15 9 Hz, IH), 7 19-7 44 (m, lOH), 7 73 (d, J = 7 3 Hz, 
lH), 13C-NMR (d6-DMSO) 422, 502, 1007, 1241, 1242, 1264, 1266, 1278, 1281, 1287, 1288, 
132 0, 1328, 136 1, 1363, 144 1, 150 9, 1624 Anal Calcd for C22H2ON202 C, 7672, H, 5 85, N, 

8 13 Found C, 76 80, H, 5 86, N, 8 16 
22 m p 160-lC, IR(KBr) 1739, 1634, 1608 cm- ‘, IH-NMR (Q-DMSO) 450 (d, J = 6 1 Hz, 2H), 561 

(d, J = 8 6 Hz, lH), 6 24 (dt, J = 158 and 6 1 Hz, IH), 647 (d, J = 158 Hz, lH), 7 19-7 50 (m, 6H), 
11 14 (s, lH), 13C-NMR (d6-DMSO) 412, 103 9, 124.3, 1264, 127 8, 1288, 1318, 1364, 140 9, 1514, 
163 0 Anal Calcd for Cl3Hl2N202 C, 6841, H, 5 30 Found C, 68 10, H, 536 
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