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4-(4,6-— A E EMRLE-2-5)-2-F K -1,2- — SIEM-3-FREL CEsRY
<L A A
ZF LA

(B A2 TR R PRE 418008)

WE X ERMIRR. NaH {EERT, 4 NN-—F IR ERZ(DMF)RE R b =E AT, 4-(4,6-— F A EmEng-2-
F)-2-5AR-1,2- A MER-3- SRR LB Sk [ W [R5 21 T 20 AR WL SCHRFRTE 1 N-IUR & O-HUARB L& 4. 184k
L5 FE T "TH NMR, MS, JCEAMT, iRt B IR M7 T RAE. SR04 PR, e ik 89%~98%. JLrh,
F =) N-BUARP =R N 47%~T7%, BIF=4) O-BUR =M Ry 21%~49%.

KRB ENRE Rt SOV SRR AR

N-Alkylation and O-Alkylation of Ethyl 4-(4,6-Dimethoxy-
pyrimidin-2-yl)-2-oxo-1,2-dihydroquinoline-3-carboxylate

Li, Yuanxiang

(Department of Chemistry and Chemical Engineering, Huaihua University, Huaihua 418008, China)

Abstract Twenty novel N-substitued and O-substitued compounds were prepared starting from ethyl 4-(4,6-dimethoxy-
pyrimidin-2-yl)-2-oxo-1,2-dihydroquinoline-3-carboxylate. Various halogenated hydrocarbons were used as resource of alky-
lation and NaH as base in N,N-dimethylformamide (DMF) at room temperature. The structures of alkylation products were
confirmed by 'H NMR, IR, MS and elemental analysis. Two isomer structures were further determined by representative
X-ray structures of N10 and O10. The alkylation reaction was performed in mild conditions with a total yield of 89%~98%.
Among them, the main product N-alkylation was obtained in 47%~77% yield, and O-alkylation was simultaneously obtained

in 21%~49% yield by a simple one-pot reaction.

Keywords quinolinone; alkylation; structural characterization

WEMRER A S AR TR =, 2 &
WA B A S5 44 (AL S L T 32 AR PR, e 3-
Pr &t Lk A7 7 AR L TR A R I 2 A & 0] e
B L T B R R, - T o A i
RN SR GRS PRt HIV-1 A5 B3 (K40 4 i .
Tk, 4,6~ AR FEMENE 55 5 IR A 1) 3~ X
AW B BRI D, e i tEr
WA 2 Ak B W I 5 I 90 1 22 1R R R AR
YIRIE B IR, A S N — e WLIRAE M 7732, Al
K W WBR T BF A4 45 7 (R AR BT 9T, Bordin'”, Ukrainets!),
Al 5 Stadlbauer! %5 O/ T AHICHRIE, FEARIH 15 2
T N-HU=4 J O-HUAR =), (HUEAEIXSemf o, fefk

* E-mail: hhxyliyuanjun@163.com; Tel.: 0745-2852326

Received June 4, 2013; revised July 18, 2013; published online July 26, 2013.

B, 20 1 8 3 DRI TR KRG, 4
TR AR RIS S R AL SN, A
T I T ARG & 5T, JF EEHGELL 3-6 5 R IR 4
WE 4-0775 4,6-— TSI (VIR IR 24 JsURH R Al S
IVEZE )

1 SR5it1E
1.1 3,4-BURIEEMKER B 11k

7E N,N-—FF 5L /i (DMF) %770 o, S AL (NaH)
YESmR R, LLpa b A Ak 7, 4-(4,6- - A FEms g -
2-H6)-2-5AR-1,2- A MEMR-3-FR IR LR 7R L N &8tk
SNSRI T N-UAR= 4 & O-BAR S “#I(Eq. 1). 5E
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R 1.

1SR TR, N-piFAL s O-Fe et ik £t 5
AR () FEL T RN A DM AR R R, 1T 5 FE AR B DG &R
K. ARSI R, 4-(4,6- - FIE LM g -2-58)-2- 5848
-1,2- “EMEMR-3-R IR Ll S KAL) RNV, [RI A N-HX
R O-BAR = AE . ARk B 2,6- i
AMRIS R ARKRIE, T N SRR PELE O 9, i N-EUR
PR ), R AT O-IUAR ). T Mtk
WA 2,6- U FIRES, N-BURH15 O-IUR = # ik
FAY, PEUIHREE N 2,6- T HUCEEEIE, T AR A B
R, N-JEAN R N AT W SRR, T 6 25 S 30 W sk il

(0]
e COOC,Hs
RX
N O .
J NaH/DMF, r.t.
N~
O

N1~ N10

1Y B f & g [ s LA X 7 e 9 o e R A A7 A, 4
FRFVEHTT, 200l P AR AT S A N IR R A S - SR B
T, TS s e I, TR A 3] N-BUR A O-I
=)
1.2 RIS HRHE

T N-BU 15 O-HUAR ™) Bk [F) 43 e fe A,
'H NMR EATBR MY, h T H6IE 3,4- - HUACmMenk
i E Ja A S W R A B T P AN TR IR AR =4, 4393l
PLH BRI N10 J2 O10 A 134T T 5 T4y S8, i ik
k(B 1R 2)rTLUE H, B 1R 2,6- R RS AR

R 1 A-(4,6- - HEIEMENE-2-38)-2-504K-1,2- —SMEWR-3-JR1R LR 5 b AR IR S v &5 1
Table 1 The alkylation results of 4-(4,6-dimethoxypyrimidin-2-yl)-2-0x0-1,2-dihydroquinoline-3-carboxylate with halogenated re-

agents
N-substituted O-substituted
Entry R o -
Compd. Yield/% Compd. Yield/%
F
1 \(\@f N1 77 o1 21
F
2 (OF N2 73 02 23
3 (@*F N3 67 03 28
=N
4 \ // Cl N4 67 04 23
5 §~CH,COOEt N5 64 05 25
F
6 (Om N6 59 06 36
7 §=CgHz-n N7 58 07 35
NO2
8 \/\© N8 56 08 37
9 Y:@ N9 49 09 45
F
10 \<—© N10 47 010 49
F
“ Isolated yield.
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TAHIE, BHT N10 K 1-(2,6- 9 5E)-4-(4,6- 43
MEIE -2-J)-2- 5 MR- 1,2- A MEMK-3- R 1R 2.1, B N10 24
N-IA=4. B 2 o 2,6- R S U T AR, Ui
010y 2-(2,6- 4 4L )-4-(4,6- — VAR L ms g -2 - i )

Wk-3-R 1R 2.1, BI 010 24 O-IRAC 4.
c 0(17)
(18) r\ C(17)
C(18) \]
<~‘A3(1) 1)
0(1’:§?(33;(/:4(6) — C(21)
C(4) | 4 N C(15) ;C,(ll) 1 083)
0Q) C(2)/‘ C(14) / ,,M¥C(2(5:)(23)1,

/40(12) F(2) A3
%13) ‘ C(24)‘1"———&\:

B 1 (AW N1O (5 RS
Figure 1 Crystal structure of compound N10
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Figure 2 Crystal structure of compound O10

1.3 MEWEL L &2 R IR Y

KT MEMRER 4k A1 NLO-XURALIAR [ W, 7E
FHIRHISCHR[6~91RkIE S, BILL KoCO; YEZHIR I, Fr T
WA AE]. DMF. —HIEH(DMSO) 4, 11 50~
90 C4AF N3 2 N,O- IR 4. Potter %ML NaH
VEZIIR T, 7E DMF 1 100 C 44 N3 2] N,O-XUBAR ™
Y. KT 3407 A Wbk A 25 4 5 0 1R U A S
Stadlbauer''” % Sharma %512V iR IE T AL 4 47 B s
Wbk 1 2 1k & 4 B UK 4k % B . Bordin!”, Ukrainets!™,
ALY Potter" & Peifer 53 iHE T 3,47 XU (1 bk
T 2R Ak 55 ) R R A B I, AFL ot J A s IV TR A i B
—. 1fif Sicsic MR B T JCHUR KR IRk A 41048
b . Cammidge W5TK B, 7 NaH/DMF & &1, 55

2336 http://sioc-journal.cn/

© 2013 Chinese Chemical Society & SIOC, CAS

C RN 22 h, g5SamF O-kidbth, mifEAHE ML
7 4 £F T (TBAVKOH) M| 58K N-%e KL 4k ik ] 78% Lk
] S CHRES SR, DL 4-(4,6- - F AR R IE -2- ) -2-
FAC-1,2- A EIR-3-RR AW 4-F N TR Y ol B
X RN SATREAT T AT, 1 a2l T A AT
A N (TBAB/KOH) ) ¥, 152 REB N E k. Xy
2R T K,COs (1.5 equiv.)/DMF {EH# R T M K,COs
(1.5 equiv.)/ SIELE IR AAE R IR N, 45 R R,
PRI A T A NLO-HUA =4, {0 36 h JGhAR RN 5E
4>, 1fi% T NaH (1.2 equiv.)/DMF 444, & 12 h Binf
SERUR . FRERITTRE AL, KA NaH/DMF & R i
RN TR, WA R, EREMRER ) 307 5] AJRIR
LR 4RGN 4,6-— FAR LI I 3X Y ARG BE M1 5 ke
A A SN, OIS I D S A . T3 Ak, A BHASCR
FEAARTN(2,6- R IRBRAM) S AL BN R AR )3
DL N-BAb =4k 1, H NO-BUR =i B ke Ak i,
FUI TN R RAK, Ut B IX SR A A A B Hf
I REVERR T 52 SCHRARE 1) SN A A s Ab, 3852 B i
W7 (R BEL I 5 .

2 %t

L 4-(4,6-— FVAR s g -2- ) -2 -5 A0 1,2- — UMk -
3-RR MR AN 3 AN IR k], 2R b e
'n‘J IHAF2E] T 20 AR MSCHERHGET NO-HUBL&4).

N SR, B4R (89~98%), JELL N-KAL =)
jjazﬁ% HRAE YIRS "TH NMR, MS, IR, JG
FOMT AR AL S X Sk 25 SR 34T T HfIE.
ENTIENELE SRt A N TE -~ RS/ YA F VA N 'S
N,O-HUAR =1 (1) I S KA.

3 XEES
31 UES5IKF

45 iAE Electrothermal U445 nif EME, & JETH
RZRIE; "H NMR K] Mercury-PLUS 400 % % 1 3 4%
C5E, TMS KR, CDCly Wi, MS K] Trace
MS-2000 JF A 52 ; IR K Avatar 360 74 {# 3721 4h
HEEA(KBr); JCE /M1 Vario EL III CHNSO JGE 4>
M EE; Sk g # K H Bruker Smart Apex CCD %!
X-ray FESRTSHACINE. ARSI AR AR 245
BCHE ORI, A AT & AR . 2 A AR R A
GFas4 60 (B4 1)),
3.2 4-(4.6-—FEEMIE-2-5)-2-FR-1,2- Z SEM-
3-FRlR ZERRYHI &

ZMSCHER15TJ735, DA 2-BS 3R 26 0 JsURE s
B (2-ZH AR HE) (4,6- — FA L MEE-2-F5) . 75 50 mL
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(53] JE R M 3 30 I N (2- 2 5 2R K ) (4,6- — FH AR L s g -2-
F)H (10 mmol). ZJE(10 mL) A = Z%(12 mmol), 0
C R INE L 28 ZBE(13 mmol), HEEJS, R RN
1 h. RGN EESN(11 mmol), 4KEE% IR RN 2 h. |k
N SE R, RO B L RIS R, & LT A AN S
4-(4,6- " WS MR g -2- ) -2- 58 AR-1,2- S IR -3- R 12
LW, A, R 78%, K 236~237 C.

3.3 N,O-BRUFEYME NS SEMTRIE

76 50 mL [PV 4-(4,6- F A L IE -2-
F)-2-540-1,2- A MEW-3-FR IR £ B5(1 mmol), DMF 10
mL, NaH (1.2 mmol), ##RM 0.5 h J5, IAZM =L
KA1 mmol), GREEBiF: 9~24 h. RN SERIT,
BRI N 200 mL K, PR SHER(50 mL X 3)AHY,
G HA A, oK R BT, ok R 2 AR
FHIE 4 Lo 1) A i ik 5 2GR £ T (TR 5 i 791 A R IR
SN IR AT JZ AT 1 B AR LR A = 4.

4-(4,6- — F A8 FE MR I -2 ) 1-(3- o, 3k )-2- S AR -
1,2- S MEWR-3-R IR L BR(NT1): (I E K, mp. 206~
208 ‘C; 'H NMR (400 MHz, CDCl3) 6: 1.14 (t, J=6.8 Hz,
3H, CH,CH3), 3.87 (s, 6H, 2X OCHj3), 4.20 (dd, J=6.8,
14.0 Hz, 2H, CH,CHj3), 5.60 (s, 2H, CH,), 6.14 (s, 1H,
PyHetH), 6.96~7.80 (m, 8H, PhH); IR (KBr) v: 3431 (=
C—H), 1734, 1646 (C=0), 1593, 1555, 1455 cm™'; EI
MS m/z (%): 463 (M, 11), 417 (21), 339 (17), 310 (100),
293 (31), 265 (39), 108 (93), 82 (21). Anal. caled for
C,sH2»FN;Os: C 64.79, H 4.78, N 9.07; found C 64.58, H
4.61,N 8.94.

A-(4,6- - F 4 F I g -2 )-2-(3- 3 R AR M I -3- 2
1% 2. F5(01): AWK, mp. 170~171 C; 'H NMR
(400 MHz, CDCLy) ¢: 1.12 (t, J=6.8 Hz, 3H, CH,CH;),
3.97 (s, 6H, 2XOCH3), 4.20 (dd, J=6.8, 14.4 Hz, 2H,
CH,CH3), 5.70 (s, 2H, CH,), 6.14 (s, 1H, PyHetH), 7.00~
8.10 (m, 8H, PhH); IR (KBr) v: 3433 (=C—H), 1732
(C=0), 1590, 1549, 1453 cm™'; EI MS m/z (%): 463 (M ",
3), 417 (18), 339 (24), 311 (31), 310 (100), 309 (54), 280
(19), 108 (47). Anal. calcd for CpsH»pFN;Os: C 64.79, H
4.78, N 9.07; found C 64.69, H 4.77, N 8.92.

1-(2,4- 3 E HE)-4-(4,6- — FPVARC i g -2 5 )-2- 48
fR-1,2- A MEMR-3- 218 LBR(N2): A A4, mp. 189~
191 °C; 'H NMR (400 MHz, CDCl;) d: 1.14 (t, J=7.2 Hz,
3H, CH,CH3), 3.97 (s, 6H, 2XOCHj3), 4.19 (dd, J=7.2,
14.4 Hz, 2H, CH,CH3), 5.61 (s, 2H, CH,), 6.14 (s, 1H,
PyHetH), 6.78~7.79 (m, 7H, PhH); IR (KBr) v: 3446 (=
C—H), 1740, 1645 (C=0), 1591, 1556, 1506, 1458 cm " ';
EI MS m/z (%): 482 (M", 15), 481 (66), 436 (27), 435

Chin. J. Org. Chem. 2013, 33, 2334~2340
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(100), 408 (19), 293 (55), 264 (49), 126 (29). Anal. calcd
for C,sH,,F,N305: C 62.37, H 4.40, N 8.73; found C 62.21,
H4.51, N 8.64.

2-(2,4- HCRE)-4-(4,6- AR SR I IE -2 ) PR IR -
3-JR MR LT (02): Ak, m p. 180~182 C; 'H
NMR (400 MHz, CDCly) 6: 1.09 (t, J=7.2 Hz, 3H,
CH,CH;), 3.97 (s, 6H, 2XOCHj3), 4.19 (dd, J=7.2, 14.0
Hz, 2H, CH,CH;), 5.68 (s, 2H, CH,), 6.13 (s, 1H,
PyHetH), 6.84~8.09 (m, 7H, PhH); IR (KBr) v: 3438 (=
C—H), 1732 (C=0), 1589, 1549, 1507, 1459 cm '; EI
MS m/z (%): 482 ([M+1]", 7), 481 (M", 19), 435 (96),
408 (64), 338 (97), 293 (97), 265 (99), 196 (18), 126 (100),
100 (42), 82 (18). Anal. calcd for CosH, F,N;0s: C 62.37,
H 4.40, N 8.73; found C 62.52, H 4.22, N 8.89.

4-(4,6- — P AR W I -2- 5 )- 1-(4- 9L R )-2- S AR -
1,2- AR -3- R R L TE(N3): (A [ 4K, mp. 215~
217 °C; 'H NMR (400 MHz, CDCl3) §: 1.14 (t, J=7.2 Hz,
3H, CH,CH3), 3.86 (s, 6H, 2XOCHj3), 4.20 (dd, J=6.8,
14.0 Hz, 2H, CH,CH3), 5.57 (s, 2H, CH,), 6.13 (s, 1H,
PyHetH), 6.99~7.79 (m, 8H, PhH); IR (KBr) v: 3434 (=
C—H), 1728, 1636 (C=0), 1579, 1561, 1513, 1455 cm™';
EI MS m/z (%): 464 ([M+1]7, 4), 463 (M™, 31), 417 (31),
416 (25), 293 (100), 265 (44), 108 (43). Anal. calcd for
C,sH2FN;O05: C 64.79, H 4.78, N 9.07; found C 64.55, H
4.62,N 8.93.

4-(4,6- " FFAR L 1 -2 35 )-2-(4- 5 4 ) S R -3- 02
7% 2. FE(03): AR, mp. 151~153 C; 'H NMR
(400 MHz, CDCl3) 6: 1.08 (t, J=7.2 Hz, 3H, CH,CH,),
3.97 (s, 6H, 2XOCH,), 4.17 (dd, J=6.8, 14.0 Hz, 2H,
CH,CH,), 5.63 (s, 2H, CH,), 6.13 (s, 1H, PyHetH), 7.04~
8.09 (m, 8H, PhH); IR (KBr) v: 3432 (=C—H), 1730
(C=0), 1579, 1590, 1551, 1511, 1459 cm™'; EI MS m/z
(%): 463 (M*, 3), 418 (10), 339 (40), 310 (100), 280 (11),
265 (17), 108 (24). Anal. calcd for CosH,,FN;Os5: C 64.79,
H 4.78, N 9.07; found C 64.65, H 4.85, N 8.92.

1-[(6- SR MHE g -3-F ) S5 1-4-(4,6- - Y 46, ik 1 e -2
F)-2-FAAR-1,2- A MEMR-3- R TR LR (N4): £ [ 44,
m.p. 200~202 °C; 'H NMR (400 MHz, CDCls) 6: 1.03 (t,
J=7.2 Hz, 3H, CH,CH3), 3.97 (s, 6H, 2XOCH3), 4.17
(dd, J=6.8, 14.4 Hz, 2H, CH,CH,), 5.59 (s, 2H, CH,),
6.14 (s, 1H, PyHetH), 7.23~8.49 (m, 7H, PhH); IR (KBr)
v: 3430 (=C—H), 1735, 1637 (C=0), 1579, 1561, 1459
ecm'; EI MS m/z (%): 482 (IM+1]7, 8), 481 (M", 4), 435
(27), 434 (66), 407 (23), 294 (16), 293 (43), 281 (22), 265
(46), 144 (33), 127 (31), 125 (100), 98 (25). Anal. calcd for

http://sioc-journal.cn/ 2337
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Cy4H,,CIN,Os: C 59.94, H 4.40, N 11.65; found C 59.79,
H4.33,N 11.67.

2-[(6- SN IE -3- 5 ) FH 48 Jk 1-4-(4,6- — P AR R M g -2-
FLYMEMR-3-F2 PR LBE(04): H A, mp. 134~136 C;
'H NMR (400 MHz, CDCly) d: 1.09 (t, J=7.2 Hz, 3H,
CH,CH,), 3.97 (s, 6H, 2X OCHj3), 4.17 (dd, J=6.8, 14.0
Hz, 2H, CH,CH;), 5.64 (s, 2H, CH,), 6.13 (s, 1H,
PyHetH), 7.33~8.59 (m, 7H, PhH); IR (KBr) v: 3444 (=
C—H), 1733 (C=0), 1589, 1549, 1464 cm™'; EI MS m/z
(%): 481 (M", 1), 339 (18), 311 (18), 310 (100), 281 (12),
280 (13), 264 (18), 252 (11), 169 (10), 139 (23), 127 (26),
125 (93), 98 (20). Anal. calcd for Co4H,,CIN,Os: C 59.94,
H 4.40, N 11.65; found C 60.08, H 4.36, N 11.46.

4-(4,6- — WA FEWE g -2- 6 )-1-(2- L5 Hk-2- 5 &
H)-2- 5 A-1,2- A ER-3- R R LR (NS): A,
m.p. 181~183 °C; '"H NMR (400 MHz, CDCl3) d: 1.13 (t,
J=6.8 Hz, 3H, CH,CH;), 1.29 (t, J=7.2 Hz, 3H,
CH,COOCH,CH5), 3.96 (s, 6H, 2X OCH3), 4.16 (dd, J=
6.8, 14.0 Hz, 2H, CH,CHj,), 4.27 (dd, J=7.2, 14.4 Hz, 2H,
CH,COOCH,CH3), 5.16 (s, 2H, CH,), 6.13 (s, IH,
PyHetH), 7.15~7.80 (m, 4H, PhH); IR (KBr) v: 3421 (=
C—H), 1748, 1719, 1654 (C=0), 1580, 1559, 1458 cm ';
EI MS m/z (%): 442 (IM+1]", 21), 441 (M", 100), 397
(48), 396 (69), 395 (59), 368 (36), 323 (62), 309 (31), 294
(43), 282 (21), 267 (32), 254 (22), 168 (20). Anal. calcd for
C2Hy3N;04: C 59.86, H 5.25, N 9.52; found C 59.71, H
5.30, N 9.43.

4-(4,6-— AR LM E -2-05)-2-(2- LA HE-2- AR S5
FLMEmk-3- 2 1% L BR(05): ATl A, mp. 133~135 C;
'H NMR (400 MHz, CDCl3) d: 1.01 (t, J=7.2 Hz, 3H,
CH,CH,), 1.28 (t, J=7.2 Hz, 3H, CH,COOCH,CH3), 3.97
(s, 6H, 2XOCHj3), 4.17 (dd, J=6.8, 14.0 Hz, 2H, CH,-
CH;), 4.24 (dd, J=7.2, 14.4 Hz, 2H, CH,COOCH,CH,),
5.09 (s, 2H, CH,), 6.13 (s, 1H, PyHetH), 7.41~8.07 (m,
4H, PhH); IR (KBr) v: 3455 (=C—H), 1747, 1738 (C=
0), 1591, 1549, 1433 cm™'; EI MS m/z (%): 442 ([M+
117, 9), 441 (M", 48), 396 (56), 395 (87), 368 (33), 338
(52), 322 (63), 310 (100), 294 (29), 281 (25), 266 (38), 264
(45), 197 (18), 153 (20). Anal. caled for C;,H,3N;07: C
59.86, H 5.25, N 9.52; found C 59.69, H 5.13, N 9.35.

1-(4-1R-2-J R 55 )-4-(4,6- - F A JE i g -2- 6 )-2- 4
fR-1,2- A IEMR-3-F2 R L BR(N6): I EalE 4, mp. 171~
172 °C; '"H NMR (400 MHz, CDCl;) d: 1.14 (t, J=6.8 Hz,
3H, CH,CH3), 3.97 (s, 6H, 2XOCHs3), 4.19 (dd, J=7.2,
14.4 Hz, 2H, CH,CH3), 5.59 (s, 2H, CH,), 6.14 (s, 1H,

2338 http://sioc-journal.cn/
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PyHetH), 7.02~7.79 (m, 7H, PhH); IR (KBr) v: 3460 (=
C—H), 1743, 1643 (C=0), 1591, 1552, 1459 cm '; EI
MS m/z (%): 543 (M~+1]", 7), 542 (M", 2), 497 (11), 281
(10), 265(19), 205 (17), 188 (92), 186 (100), 145 (55), 114
(29), 102 (30). Anal. calcd for CosH, BrFN;Os: C 55.36, H
3.90, N 7.75; found C 55.23, H 4.07, N 7.66.

2-(4- VR 2 N 4 )-4-(4,6- - T AR L I8 I T T -2
FEEEIRR-3-R 1R 4. 1E(06): a4k, m.p. 160~162 C;
'H NMR (400 MHz, CDCly) d: 1.09 (t, J=7.2 Hz, 3H,
CH,CH3), 3.97 (s, 6H, 2X OCHj3), 4.19 (dd, J=7.2, 14.4
Hz, 2H, CH,CH;), 5.69 (s, 2H, CH,), 6.13 (s, 1H,
PyHetH), 7.26~8.09 (m, 7H, PhH); IR (KBr) v: 3444 (=
C—H), 1734 (C=0), 1589, 1547, 1486, 1445 cm '; EI
MS m/z (%): 542 (M™, 1), 338 (3), 188 (99), 186 (100),
107 (31), 106 (58), 80 (14). Anal. calcd for CysHy Br-
FN;Os: C 55.36, H 3.90, N 7.75; found C 55.25, H 3.86, N
7.63.

4-(4,6- — FAR MR -2- ) 2- 5 AR-1- I 2E-1,2- &
EIR-3-R R ZBR(NT): (A4, mp. 147~149 °C; 'H
NMR (400 MHz, CDCly) 6: 1.08 (t, J=7.2 Hz 3H,
CH,CH;), 1.08~1.26 (m, 3H, CH,CH,CHj;), 1.69~1.95
(m, 2H, CH,CH,CH3), 3.95 (s, 6H, 2>X OCHj3), 4.18 (dd,
J=172, 14.4 Hz, 2H, CH,CH;), 4.31 (t, J=6.8 Hz, 2H,
CH,CH,CHj,), 6.11 (s, 1H, PyHetH), 7.21~7.78 (m, 4H,
PhH); IR (KBr) v: 3423 (=C—H), 1721, 1643 (C=0),
1588, 1549, 1458 cm™ '; EI MS m/z (%): 398 (M™, 9), 397
(39), 352 (28), 351 (35), 324 (35), 310 (33), 309 (69), 282
(26), 281 (100), 197 (14). Anal. caled for C,;H,3N;05: C
63.46, H 5.83, N 10.57; found C 63.24, H 5.93, N 10.42.

4-(4,6-— FF A FE W IE -2- -2 - T SEE R -3 -2 R £ i
(07): A, mp. 117~120 C; 'H NMR (400 MHz,
CDCl;) d: 1.06 (t, J=7.2 Hz, 3H, CH,CH3), 1.15 (t, J=7.2
Hz, 3H, CH,CH,CH;), 1.71~2.01 (m, 2H, CH,CH,CHj,),
3.97 (s, 6H, 2XOCH;), 4.20 (dd, J=7.2, 14.4 Hz, 2H,
CH,CH,), 4.52 (t, J=7.2 Hz, 2H, CH,CH,CHj3), 6.12 (s,
1H, PyHetH), 7.38~8.07 (m, 4H, PhH). IR (KBr) v: 3449
(=C—H), 1737 (C=0), 1590, 1555, 1462 cm'; EI MS
mlz (%): 397 (M, 8), 355 (29), 311 (57), 310 (100), 309
(47), 296 (44), 282 (15), 280 (16), 253 (18), 197 (14).
Anal. caled for C,Hy3N;3;O05: C 63.46, H 5.83, N 10.57;
found C 63.30, H 5.64, N 10.58.

4-(4,6- " F AR LM I -2-FE)- 1 -(3- il FE N 6 -2- S AR -
1,2- ~ S MERR-3-R IR LEE(NS): A A E A, mp. 221~
222 °C;'H NMR (400 MHz, CDCl3) 6: 1.14 (t, J=7.2 Hz,
3H, CH,CHs), 3.98 (s, 6H, 2XOCH3), 4.20 (dd, J=17.2,
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14.4 Hz, 2H, CH,CH,), 5.69 (s, 2H, CH,), 6.15 (s, 1H,
PyHetH), 7.23~8.24 (m, 8H, PhH); IR (KBr) v: 3419 (=
C—H), 1719, 1638 (C=0), 1580, 1560, 1457 cm™'; EI
MS m/z (%): 491 ([M+1]", 8), 490 (M", 16), 445 (37),
444 (100), 417 (39), 310 (34), 294 (28), 293 (97), 281 (25),
264 (56), 229 (22), 135 (48), 90 (51). Anal. caled for
CasHpN,O7: C 61.22, H 4.52, N 11.42; found C 61.12, H
4.34,N 11.36.

4-(4,6- " FPVAR FE MR I -2~ 5 )-2- (3 it 5 4 ) M Ik - 3
RIR L W8(08): A FE 1A, mp. 228~229 C; 'H NMR
(400 MHz, CDCls) 8: 1.13 (t, J=7.2 Hz, 3H, CH,CHj),
3.97 (s, 6H, 2XOCH3), 4.23 (dd, J=7.2, 14.4 Hz, 2H,
CH,CHs3), 5.80 (s, 2H, CH,), 6.14 (s, 1H, PyHetH), 7.44~
8.45 (m, 8H, PhH); IR (KBr) v: 3430 (=C—H), 1729
(C=0), 1591, 1531, 1440 cm ™ '; EI MS m/z (%): 490 (M ",
4), 311 (23), 310 (100), 309 (29), 280 (18), 251 (12), 135
(82), 89 (46). Anal. calcd for C,sH,pN,O7: C 61.22, H 4.52,
N 11.42; found C 60.19, H 4.37, N 11.45.

4-(4,6- . F AR L I g -2- 3 )-1-(2- F A 3k )-2- S AR -
1,2- S MEWR-3-R IR L BR(N9): (I [E K, mp. 212~
214 ‘C; "H NMR (400 MHz, CDCl3) 6: 1.15 (t, J=7.2 Hz,
3H, CH,CH3), 2.50 (s, 3H, CHs), 3.99 (s, 6H, 2 X OCHj),
4.18 (dd, J=6.8, 14.4 Hz, 2H, CH,CH;), 5.54 (s, 2H,
CH,), 6.14 (s, 1H, PyHetH), 6.75~7.82 (m, 8H, PhH). IR
(KBr) v: 3432 (=C—H), 1731, 1645 (C=0), 1592, 1558,
1458 cm '; EI MS m/z (%): 459 (M", 7), 413 (11), 293
(14), 105 (100), 104 (65), 78 (22). Anal. caled for CyeHps-
N;Os: C 67.96, H 5.48, N 9.14; found C 68.11, H 5.44, N
9.09.

4-(4,6- — F A LM I -2-J5)-2-(2- F R 400 WE K -3- 02
1% 2 F5(09): AWK, mp. 121~122 C; 'H NMR
(400 MHz, CDCls) &: 1.06 (t, J=6.8 Hz, 3H, CH,CHs),
2.46 (s, 3H, CH;), 3.94 (s, 6H, 2X OCHj), 4.16 (dd, J=
7.2, 14.4 Hz, 2H, CH,CH3), 5.64 (s, 2H, CH,), 6.12 (s, 1H,
PyHetH), 7.20~8.08 (m, 8H, PhH); IR (KBr) v: 3443 (=
C—H), 1733 (C=0), 1589, 1548, 1458 cm '; EI MS m/z
(%): 459 (M", 6), 413 (12), 339 (69), 309 (100), 293 (56),
265 (35), 104 (43). Anal. caled for CogHasN3Os: C 67.96, H
5.48,N 9.14; found C 67.82, H 5.51, N 8.95.

1-(2,6- 5 F HE)-4-(4,6- — FPVARC s g -2 5 )-2- 48
R-1,2- A EEWR-3- 2 1R 4 B8 (N10): (5 [l 44, m.p.
175~177 “C; 'H NMR (400 MHz, CDCLy) 6: 1.14 (t, J=
7.2 Hz, 3H, CH,CHj3), 3.96 (s, 6H, 2X OCH3), 4.19 (dd,
J=7.2, 144 Hz, 2H, CH,CH,), 5.75 (s, 2H, CH,), 6.11 (s,
1H, PyHetH), 6.86~7.77 (m, 7H, PhH); IR (KBr) v: 3445
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(=C—H), 1742, 1658 (C=0), 1593, 1557, 1458 cm '; EI
MS m/z (%): 482 (M™, 10), 481 (70), 436 (37), 435 (100),
434 (32), 408 (29), 293 (68), 127 (57). Anal. caled for
CasHy FoN3Os: C 62.37, H 4.40, N 8.73; found C 62.43, H
439, N 8.63.

2-(2,6- 5 R )-4-(4,6- AR TR I IR -2 ) IS R -
3-FRIR L. W6 (010): [ 44, mp. 144~145 C; 'H
NMR (400 MHz, CDCly) 6: 1.05 (t, J=7.2 Hz, 3H,
CH,CHj3), 3.95 (s, 6H, 2XOCHs), 4.14 (dd, J=7.2, 14.4
Hz, 2H, CH,CHs), 5.73 (s, 2H, CH,), 6.11 (s, 1H,
PyHetH), 6.90~8.08 (m, 7H, PhH); IR (KBr) v: 3443 (=
C—H), 1738 (C=0), 1593, 1556, 1473 cm " '; E1 MS m/z
(%): 482 (M, 13), 481 (45), 437 (24), 436 (100), 435 (76),
408 (33), 211 (29), 210 (31), 126 (28). Anal. caled for
CasHy FoN3Os: C 62.37, H 4.40, N 8.73; found C 62.54, H
3.92, N 8.53.

3.4 1L&1 N10 1 O10 By RIKRGEHN E

KL EPIN10 8L 010 % T & Firh, A&
H AR $E RAFICOIE I A, JERUR/NZ) 0.15 mmX0.10
mmX0.10 mm [ JG 0 S AARTUCEAE X-ray H AT L,
MR 25 C, RHASLASPEIE Mo Ko $14k
(A=0.71073 A)HATHH. UL /20 FAHE77:0, ik N10
5 010 1 6 120 HIAE 1.66°~28.34° K% 1.81°~27.00°7(5
Pl ORI 41620 /N 12431 NS AT A, S
5503 )% 4954 NIEATH AU 1> 20(DH TS5 808
MUEIE. AR IRZ Lp TR E.
IR EE R R HEEEAE T Shelx1-97 FEFMEH, LAZE(E1H
SEI A G e AEEUR TARRR, JF LA IR RS U
TSR e e LA TR I, AU AR th S
Tk, IS S8R TR, N10 (54w 2 T
R=0.0532, wR =0.1305, ZE{H HHF 25 5 1) e vy U 1 e
IRIE 435914 0.290 F1—0.209 e/A>. O10 1) 5 2 125 K -
R=0.0521, wR=0.1550, ZE{H HiF 2= 5 5 1) e vy Ve D e
RIS 501 0.297 F1—0.226 /A°. N10 F1 O10 1] 544k %5
K5 a1 R 2.
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