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Cycloaddition of Cyano-2-pyridones Bearing a Bromo or a Nitro Group

Yasuhiro Nisgucui, Masato HosHino, Chiemi TakaHArA, and Reiko Fuita

(Received November 21, 2007)

Cycloaddition of cyano-2 (1H)-pyridones bearing a bromo or a nitro group at the pyridone
ring with 2,3-dimethyl-1,3-butadiene carried out. Cycloaddition of 5-bromo-4-cyanopyridone
gave cis- and trans-cycloadducts (isoquinolone derivative) in total yields 65%. The same
reaction of 5-cyano-3-nitropyridone afforded 4-cyanodihydroisoquinolone (44%) and 4-

cyanoisoquinolone (15%).

Key words — cycloaddition, 5-bromo-4-cyanopyridone, 4-cyanoisoquinolone, 2,3-dimethyl-

1,3-butadiene, 5-cyano-3-nitropyridone
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Chart 3
Table 1. Cycloadditions of 3, 6 with 7 in o-xylene -
Entry Substrate Temp. Time Pressure Adduct Yield Adduct Yield Total Yield
(C) (@ %) (%) (%)
1 3 130 3 atmospheric 8 37 9 19 56
2 3 150 3 atmospheric 8 29 9 36 65
3 3 170 4 atmospheric 8 16 9 24 40
4 6 130 3 atmospheric 11 20 12 7 27
5 6 160 3 atmospheric 11 44 12 15 59
6 6 180 3 atmospheric 11 25 12 12 37

(10) ASHERL L 7212 ISR FE0BisE L Tnik (8,
9) ¥ 522 LEEEND D, BEA, Bow
TNTHLHPEHBTEX 2w, B ADORGTE
4- 7 /YRy (1) &7 0B MIE
(170°C, 4d) X, 8 (72%) OAZAEKL, £
Lol:HRE 52 Tng, 8
¥/, €V KNV (6) & 7HHEW, 130, 160,
180°C (Table 1, entries 4-6) THi#T % &, 40
7 (11) 25, 20%, 44%, 25% DPET, &5
2, FEERALIZEESER (12) 2%, 7%, 156%,
12% OPETHEK L, ®IEIZ, 27%, 59%,
37% T 160°C, 3 HEMOLSEHD L 212, &
EINEE 5.2 72 (Chart 4). fHfk (11) o4&

Bk, ¥ RY (6) &7 0Bk (13) 7
5, TREEELSHLEE T 2RI B AT L7 LR
NG, BEAIZ, CYFY (2) 3, 4T
OB MRS T T H LA Vv F 1) VRO
REIR DS B 2%, ZEiEES EICEFRS I
EPGEL RV ERIOVSHERZ Lomon T
Wan, F725-37 /Y Ry (2) OBRAIIK
ek, ¥ CEofFhE (180T, 6d, 10%)
IR AD5, ) FY (6) OB TIERMERR
ThY, FREBEAZZRHL TRV EEZLNS,
R (12) &, fBmfkE (1) 25BKELT,
BEBTEBRNBITLLEZ LN, 59
EamL LT, YUY FNVyBEOTOE, —bUO
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A, Bisfses E HI & L2 AR RE 7
BHOEREL AT 2HIMELES 2 LD TE
o 7203, F# e (11, 12) 21587,

X B 0O #

AiEE, Yanaco fHER S HIEHEEE H, T
RTEMIETH S, IR A7 b JVid, Perkin
Elmer FT-IR 1725X, MS 2% kiZ, JEOL
JMS-DX303/JMA-DA 5000, NMR A-XZ b IViZ,
JEOL JNM-GSX 400 ('H-NMR, 400 MHz; 3C-
NMR, 100 MHz), JEOL JNM-EX 270 ('H-NMR,
270 MHz; C-NMR, 67.8 MHz) TilllsE L 7. 1L
27 M, tetramethylsilane (MesSi) % PIEBIZE
L LT, MesSiD5 D ppm TRL72. 7T v
Yahghru< I 74—, BEME L
T Merck Kieselgel 60 (230-400 mesh) % Hv>7z.

4-Cyano-5-bromo-1-methyl-2 (1H)-pyridone (3)
DEFE W
4-Cyano-1-methyl-2 (1H) -pyridone (1, 0.67 g, 5

mmol) % MeOH (30 ml) 2L, K L7&ass
LREOENIXD FTRIELMET L, 10 B
#94. McOH ZEREL, REYWE 77 v v
aHTL7ORNTTT7 4 —I24F L, benzene-
1) OE—RIEE» S, 3 (77 mg,
6%) 1A, E_iHE» S5, 4 (11 mg, 10%)
Zlah.

acetone (5

5-Cyano-3-nitro-1-methyl-2 (1H) -pyridone (6) @
=y A

5-Cyano-1-methyl-2 (1H) -pyridone (2, 0.67 g,
5 mmol) KT LAV S, FMEAEE 10 ml % 1
BEE 2T TR TR, 40 CT1IRMMET 5. K
JEHE A& KK ICE A L, KoCOs THIAIE, CHCls
THIH L, Na:SO: THIE$ 5. @i % MEY %
L, BEWET7TE N HOBEREREL (6, 77 mg,
86%) 5.

3 & 7 DIR{EIMRIS
—fAigRR{EARE  a) 3 (107 mg, 0.5 mmol)
& 7 (205 mg, 2.5 mmol) @ o-xylene (3 ml) &
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WA HEHE D, 160C T3 HEAMARKET 5. &
%, BEEBEREL, BREWE 75205
LT k757 14— (ethyl acetate:hexane =
1:1) THEERMNTL., E—fHErs 886
(26 mg, 24%) %, #_FHEEA 5 959 (16 mg,
16%) %1%%. b) o IcEFDKISIE FiL
EFERICHEE L, UERIE Table 1 IZ/R L7z,
6 & 7 DIRIEAHIRIE

—RRRIRIESE a) 6 (90 mg, 0.5 mmol)
£ 7 (205 mg, 2.5 mmol) @ o-xylene (2 ml) &
WxaEHEP, 160C T3 HMMARKLET 5. &
%, BIEEBIEE L, BEWE 7 I
Lrua< k27774 — (ethyl acetate:hexane =
2:1) THEBHETL. E—REBH»S 11
(94.2 mg, 44%) %, H_GRINEH,» 512 (31.8
mg, 15%) %1%5. b) MMOIEEMO et
FEDE FARICERIE L, YXERIE Table 1 (2R L7z,
4-Cyano-5,8-dihydro-2-methyl-6,7-dimethyl-1(2H)-
isoquinolone
11: HEHES (CHCls), mp 217C. 'H-NMR
(CDCls) &:1.75 (3H,s, C-Me), 1.76 (3H,s, C-
Me), 3.06 (2H, dd, J = 6.1, 6.1 Hz, 5-H), 3.25
(2H, dd,J = 6.1, 6.1 Hz, 8-H), 3.57 (3H, s, NMe),
7.71 (1H, s, 3-H). BC-NMR (CDCls) ¢: 15.33
(C2), 18.09, 18.36, 35.00, 38.03, 65.82, 115.62,
120.19, 123.34, 141.93, 142.80, 146.74. LMS m/z:
214 (M%), 213, 199. HRMS m/z: Calcd for
C13H14N20, 214.1106. Found: 214.1105.
4-Cyano-2-methyl-6,7-dimethyl-1 (2H)-isoquinolone
12: B AR S (acetone), mp 207-209°C. 'H-
NMR (CDCls) ¢:2.32 (3H, s, C-Me), 2.34
(3H, s, C-Me), 3.55 (3H,s, NMe), 7.39 (1H, s,
5-H), 7.56 (1H, s, 3-H), 8.02 (1H, s, 8-II).
BC-NMR (CDCls) &:20.00 (C2), 20.38, 37.63,
35.00, 90.37, 115.88, 122.89, 124.22, 128.03,
181.48, 140.14, 143.87, 161.37. LMS m/z: 212

(M*), 197. HRMS m/z: Calcd for CisHi2NzO,
212.0950. Found: 212.0945.
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