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Synthesis of Naphthylazuleno[2,1-d]pyrimidin-4-amines
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(Key Laboratory of Synthesis & Application of Functional Compound, College of Chemistry, Chemical Engineering &
Food Safety, Bohai University, Jinzhou 121003)

Abstract In this paper, a synthetic method for naphthylazuleno[2,1-d[pyrimidin-4-amines was reported, which began from
cheap tropolone, ethyl naphthaleneacetate, malononitrile N,N-dimethylformamide dimethyl acetal (DMF-DMA) and anilines,
followed by chlorination, condensation, cyclization and then Dimroth rearrangement reaction, to give naphthylaz-
uleno[2,1-d]pyrimidin-4-amines in moderate yields. The structures of synthesized compounds were determined by '"H NMR,
IR spectra and elemental analysis. This method provides several advantages such as good yield and simple work-up procedure.

Keywords azulene; azuleno[2,1-d]pyrimidine; ethyl naphthaleneacetate; DMF-DMA; aniline; synthesis
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1 SRIEERS
1.1 NE5RF

#5 FH WRS-1B E 65 sl A GE, 985 5 R AR IE
NMR /1] Bruker DPX-300 MHz #% i SL4RA 5, DY HI %
Tk A A FER; IR ] BIO-RAD FTS-40 BUA# 37 25 B 21 4k
e EETHINE, KBr i F; MS KA ZAB-HS i (%
Mg, JCES M Vario EL JCE /A E. B HR 5
Y10 43 v Al i RO R 75 1 Tk
12 2-85 5 1-5&-3-FHHEQ)MEK
1.2.1  2-2 3R B =W BR(1) 89 4] &

DLFCR I A JEUR], 4 AL ARG 25, U 88%,
m.p. 161~163 C.
1.2.2 AR E = M [b]ok 7h-2-B7(2) 44 %] &

W 2-5U PE= SR (20.0 mmol) 5 1-25 21 215 (2a)
oY 2-2Z5 1R . Ti6(2b) (40.0 mmol )i T~ 67K LEE(100 mL)
W, UK-IKAENR, N SRR LB W[ B AR
(40.0 mmol) M-I /K Z ¥ (50 mL)HI7E], K 2 MR
(TLO) ¥ e M. RNV 5E 5 5, ek 26 H ¥ 710,49 2k 4
W NVKKHR, L 10%1 3R BR T = Pk, 4R LB
(50 mLX2), Jo/KOume e, Wedn. kAo gy
(FEE: 160~200 H; ZFRZHE/IF LV - V=4 1)k
Ve, 15 B0F N (F3R P =1 [ b1k -2- B A7 44 2.

3-(1-Z555) 34 PE = M [b] " Wi -2- i (2a): WL 87%,
LIRSS . mop. 93~95 “C; '"H NMR (CDCls, 300
MHz) 6: 7.08~7.28 (m, 3H), 7.35 (dd, J=9.6, 9.6 Hz,
1H), 7.52~7.55 (m, 4H), 7.71 (dd, J=9.6, 10.0 Hz, 1H),
7.90~8.02 (m, 2H), 8.25 (d, J=10.0 Hz, 1H); IR (KBr) v:
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1673 (C=0) cm'; EMS m/z: 273 (M"+1). Anal. caled
for CoH,,0,: C 83.81, H 4.44; found C 83.95, H 4.56.

3-(2-Z% HE) IR PE = 45 [b] W R -2- i (2b): CE 80%,
L ERIRGE . mp. 96~97 C; '"H NMR (CDCls, 300
MHz) §: 7.15~7.31 (m, 3H), 7.39 (dd, J=9.6, 9.6 Hz,
1H), 7.46~7.58 (m, 4H), 7.75 (dd, J=9.6, 9.6 Hz, 1H),
7.94~8.09 (m, 2H), 8.21 (d, J=10.0 Hz, 1H); IR (KBr) v:
1683 (C=0) cm '; EMS m/z: 273 (M +1). Anal. calcd
for C1oH,,0,: C 83.81, H 4.44; found C 83.99, H 4.62.
123 2-8JE-1-FUR-3- 2K B 3) e 4] &

W 3-ZEHLIR P — I HFR g -2 (2a) (10.0 mmol). A
“J#5(20.0 mmol)¥% T To/K LBE(S0 mL)H, ZE1RiA=
(S mL), HIBCRE. TR E MR (TLC) M5 I .
RVSERE G (2 2 h), 90k 28 s LA B R W N K
(100 mL)H, H 10%1Ih e =k, 2 Sl
(40 mLX2), Jo/KBERWIT1, W47, e 5 2y
[fERE: 160~200 H; LFRAER/IECKEWV - V=3 :1)N
VEMEF], BN 2- 3 B 1 -5 -3 - 28 BT AR ) 3.

2-GA 13- (1-28 55 B (3a): WL 92%, F4L
OAIRE: . mop. 102~105 °C; 'H NMR (CDCls, 300
MHz) d: 7.39~7.41 (m, 2H), 7.48~7.53 (m, 3H), 7.57~
7.65 (m, 3H), 7.84 (dd, J=9.6, 10.0 Hz, 1H), 8.26~8.29
(m, 1H), 8.37 (d, J=10.0 Hz, 1H), 8.73 (d, J=9.6 Hz,
1H); IR (KBr) v: 3435 (NH,), 2228 (CN) cm ™ '; EMS m/z:
295 (M +1). Anal. calcd for Co;H4N,: C 85.69, H 4.79,
N 9.52; found C 85.75, H 4.93, N 9.71.

2-GA - 1-UHE-3-(2- 25 ) B (3b): WL 88%, F4L
AR S . mp. 104~105 °C; 'H NMR (CDCls, 300
MHz) d: 4.96 (s, NH,, 2H), 7.20 (dd, J=9.6, 9.6 Hz, 1H),
7.41~7.45 (m, 3H), 7.49~7.56 (m, 3H), 7.59~7.67 (m,
2H), 7.99~8.01 (m, 2H), 8.21 (d, J=8.8 Hz, 1H); IR
(KBr) v: 3422 (NH,), 2212 (CN) cm '; EMS m/z: 295
(M"+1). Anal. caled for C,;H;4N,: C 85.69, H 4.79, N
9.52; found C 85.82, H 4.86, N 9.64.

1.3 1-BE-2-NN-ZHREREHEG)NE K

B 2-50E- 15U -3- 28 KL B (3) (10.0 mmol)iF TR
(50 mL)H, I N,N- - F L 45 1 (DMEF-
DMA) (20.0 mmol), JI#AENR 5 h. WEIR=WG, 2
W, INAZKQ0 mL), ] Z8 ZH8(50 mLX2)$2H, 7
APV, KRBT, 2R, 33015 R
R A 2 B [RERE: 160~200 H; 282 ZH&/1F C
(Vi V=4 1) RUEIAN, 2F2AHN 1-50E-2- NN-—
R BE IR L BT A 20 (4).

1- 0 3E-2-N,N- LIRS -3-(1- 28 58 ) B (4a): WO
85%, {0 AR 45 5. mp. 105~107 C; 'H NMR
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(CDCls, 300 MHz) 8: 2.76 (s, NCHs, 3H), 3.01 (s, NCH;,
3H), 5.29 (s, 1H), 7.20 (dd, J=9.6, 9.6 Hz, 1H), 7.37 (dd,
J=9.2, 9.6 Hz, 1H), 7.45~7.50 (m, 3H), 7.55~7.58 (m,
4H), 7.81 (d, J=10.0 Hz, 1H), 7.93 (d, J=8.8 Hz, 1H),
8.43 (d, J=9.6 Hz, 1H); IR (KBr) v: 2205 (CN) cm™';
EMS m/z: 350 (M +1). Anal. caled for C,yH;oN3: C
82.49, H 5.48, N 12.03; found C 82.53, H 5.64, N 12.21.

1-FAE-2-N,N- - FE L R L -3-(2- 25 0 ) B (4b): %
78%, W OEIR S . mp. 116 ~118 C; 'H NMR
(CDCls, 300 MHz) &: 2.75 (s, 3H), 2.95 (s, 3H), 5.29 (s,
1H), 7.21 (dd, J=9.6, 9.6 Hz, 1H), 7.38 (dd, J=9.2, 9.6
Hz, 1H), 7.46~7.53 (m, 3H), 7.57~7.59 (m, 3H), 7.68 (s,
1H), 7.89 (d, J=10.0 Hz, 1H), 7.92 (d, J=8.2 Hz, 1H),
8.41 (d, J=9.6 Hz, 1H); IR (KBr) v: 2207 (CN) cm ';
EMS m/z: 350 (M"+1). Anal. caled for CyyHoN3: C
82.49, H 5.48, N 12.03; found C 82.65, H 5.52, N 12.18.
1.4 ZEEBHF[2,1-dE0E-4-FREATEY(6)RIE L

B 1-RIE-2-NN- LR SL 3(4) (5.0 mmol)i T
UKL (40 mLYH, IIATS FZ(S) (10.0 mmol), Hi#k,
(R FE VR EAE 80 C. JTHEMSZ M MU(TLC) WE 8 [ .
SV 5E S, BHIR A AUK(100 mLYH, ] 15% KOH
WIHY pH & 9~10. T 218 L B850 mL X 2)$2HL, 73
AP, TOKBRERE T, W45, RRRR Yk
AT > B R 160~200 H; ZMRZBE-1F S ke(V -
V=51 D)NVEMF, BN N-253E BF[2,1-d] W8
WE-4-F AT HEY) 6a~6j.

N-(4- 55 )-10-(1- 2% J5) B IF [2,1-d] W% WE -4- [l (6a):
W 76%, FEOEHIRGS S, mp. 70~72 C; 'H NMR
(CDCls, 300 MHz) 6: 7.26~7.30 (m, 2H), 7.37 (s, 1H),
7.45~7.50 (m, 3H), 7.62~7.69 (m, 5H), 7.75~7.79 (m,
3H), 7.99~8.02 (m, 3H), 8.33 (brs, 1H), 9.03 (d, J=8.4
Hz, 1H); IR (KBr) v: 3426 (NH) cm '. Anal. calcd for
CosHoN3: C 84.61, H 4.82, N 10.57; found C 84.72, H
4.74,N 10.71.

N-(4- H JE R )-10-(1- 25 6 ) B - [2,1 -] W 5 -4- 1%
(6b): WK 80%, FEEEIRES &, mp. 205~207 C; 'H
NMR (CDCls, 300 MHz) 6: 2.05 (s, 3H), 7.08 (dd, J=8.2,
8.8 Hz, 1H), 7.21~7.27 (m, 3H), 7.39 (s, 1H), 7.43~7.46
(m, 3H), 7.51~7.58 (m, 5H), 7.88~7.91 (m, 3H), 8.52
(brs, 1H), 9.05 (d, J=8.8 Hz, 1H); IR (KBr) v: 3421 (NH)
cm . Anal. calcd for CyH,N5: C 84.61, H 4.82, N 10.57;
found C 84.64, H 5.14, N 10.21.

N-(3-H AL PR IE)-10-(1-Z3 558 ) B [ 2, 1 - W e -4-fi
(6¢): WK 84%, FEEEMIRESf. mp. 104~106 C; 'H
NMR (CDCls, 300 MHz) 6: 4.18 (s, 3H), 7.17 (dd, J=8.8,
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9.6 Hz, 1H), 7.23~7.28 (m, 3H), 7.37 (s, 1H), 7.49 (s,
1H), 7.63~7.75 (m, 6H), 8.04~8.10 (m, 4H), 8.79 (brs,
1H), 8.85 (d, J=8.4 Hz, 1H); IR (KBr) v: 3418 (NH)
cm” L. Anal. caled for CooH,N;O: C 81.48, H 4.95, N 9.83;
found C 81.63, H 5.16, N 9.78.

N-(4-F R HE)-10-(1- 25 H5) B I [2,1-d] W1 -4-JH (6d)):
R 74%, BEEEDIR S5 . mp. 189~191 C; 'H
NMR(CDCls, 300 MHz) 6: 7.34~7.36 (m, 4H), 7.42 (s,
1H), 7.59~7.64 (m, 6H), 7.95~8.07 (m, 5H), 8.75 (brs,
1H), 9.20 (d, J=8.8 Hz, 1H); IR (KBr) v: 3426 (NH)
cm . Anal. caled for CosHsCINy: C 77.86, H 4.20, N
9.73; found C 77.92, H 4.36, N 9.87.

N-(4-F AR HE)-10-(1- 2% H5) B I [2,1-d] W5 E -4- 1 (6e€):
W 79%, KFEPIRSGE B mp. 226~228 °C; 'H NMR
(CDCls, 300 MHz) 8: 6.96~7.00 (m, 2H), 7.28~7.30 (m,
2H), 7.37 (s, 1H), 7.49~7.52 (m, 3H), 7.69~7.71 (m,
4H), 7.84~7.88 (m, 4H), 8.16 (brs, 1H), 9.49 (d, J=8.6
Hz, 1H); IR (KBr) v: 3413 (NH) cm '. Anal. calcd for
CosH sFN5: C 80.95, H 4.37, N 10.11; found C 81.24, H
4.49,N 9.96.

N-(4-5-3- LRI )-10-(1-Z8 58 B[ 2,1 -d] R I -4
fE(6f): LR 75%, FiERIRE: . m.p. 220~222 C; 'H
NMR (CDCls, 300 MHz) &: 2.50 (s, 3H), 6.97~7.03 (m,
1H), 7.16~7.18 (m, 2H), 7.38 (s, 1H), 7.49~7.51 (m,
3H), 7.57~7.65 (m, 4H), 7.69 (s, 1H), 8.01~8.06 (m,
3H), 8.24 (brs, 1H), 9.04 (d, J=8.6 Hz, 1H); IR (KBr) v:
3418 (NH) cm ', Anal. caled for CoHaFN5: C 81.10, H
4.69, N 9.78; found C 81.32, H 4.86, N 9.89.

N-(4- 2K 55 )-10-(2- 28 35 ) B JF: [2,1-d] W WE -4- 1% (6g):
W 73%, KEEPIRGE B, mp. 113~115 °C; 'H NMR
(CDCls, 300 MHz) &: 7.19~7.22 (m, 2H), 7.31 (s, 1H),
7.39~7.43 (m, 3H), 7.57~7.62 (m, 5H), 7.74~7.77 (m,
3H), 7.94~8.09 (m, 3H), 8.35 (brs, 1H), 9.21 (d, J=8.8
Hz, 1H); IR (KBr) v: 3419 (NH) cm '. Anal. calcd for
CosHoN3: C 84.61, H 4.82, N 10.57; found C 84.69, H
4.91,N 10.64.

N-(4- 1 LRI )-10-(2- 25 58 ) B I 2, 1-d] W5 WE -4- Ji
(6h): WK 76%, FFEENIRES &, mp. 174~176 C; 'H
NMR (CDCls, 300 MHz) 6: 2.05 (s, 3H), 7.08 (dd, J=8.4,
8.8 Hz, 1H), 7.22~7.26 (m, 3H), 7.38 (s, 1H), 7.42~7.48
(m, 3H), 7.54~7.60 (m, 5H), 7.89~7.93 (m, 3H), 8.58
(brs, 1H), 8.89 (d, J=8.8 Hz, 1H); IR (KBr) v: 3424 (NH)
cm . Anal. caled for CyH,N3: C 84.61, H 4.82, N 10.57;
found C 84.75, H 4.93, N 10.64.

N-(4-FHA BE 2RI )-10-(2- 2538 BT [2, - VR g -4- 1%

http://sioc-journal.cn/ 1549
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(6i): W 79%, KFEAIRS: . mp. 79~81 C; 'H
NMR (CDCls, 300 MHz) 6: 3.94 (s, 3H), 7.04 (dd, J=8.8
Hz, 1H), 7.23~7.27 (m, 2H), 7.38 (s, 1H), 7.54~7.62 (m,
2H), 7.63~7.69 (m, 6H), 7.97~8.01 (m, 4H), 8.51 (brs,
1H), 8.94 (d, J=8.8 Hz, 1H); IR (KBr) v: 3421 (NH)
cm” L. Anal. caled for CoH,N;O: C 81.48, H 4.95, N 9.83;
found C 81.57, H 5.14, N 9.72.

N-(4-F A HL)-10-(2- 5 56) BEIF[2,1-dWE BE -4-J1Z (6)):
R 74%, FHOEPIRGE S, mp. 133~135 C; 'H NMR
(CDCls, 300 MHz) J: 7.26~7.33 (m, 4H), 7.45 (s, 1H),
7.60 (s, 1H), 7.68~7.73 (m, 5H), 7.85~7.90 (m, 4H),
7.96 (d, J=8.0 Hz, 1H), 8.73 (brs, 1H), 9.18 (d, J=8.8 Hz,
1H); IR (KBr) v: 3429 (NH) cm '. Anal. caled for
CysH3CIN3: C 77.86, H 4.20, N 9.73; found C 77.95, H
4.41, N 9.85.

2 H#R5hE

L, AT, SR NS PR 2-S AP =
Wi (1) 55 1-28 412 LIR(ER 2- 28 LR L6l i 3 A% AU

/—CO,Et

0 [ g
/ CO,Et

~
Cl N

NaOEt |
=
1

- /TN
O cogEt
— -OEt
E—— | X

N, Ty M A 21 28 8 AR K 2R PE =0 [b] W PR -2- i (2).
B ROk 2 54 (8 2Rk Nk s RS B A
FCTAE M AR ZE R 1) 2- 200 - 1 - AR Bk
&4 3. 3 Fi5 DMF-DMA 45193 1-53E-2-N,N-—F
FERRIE B (4), 4 55 G0 Dimroth FTHEPY, S
FIHFE4 6.

ZSNV R, AR 3 AR, AT R O,
MLFRLN Scheme 2 FT7s.

HRAE E BSR4 6 45k, BATA A= B ]
Re it i o MR T A EHESE TR, R R
Scheme 3 Fi7s.

BT AL S I G5 R 220 AN | A% G SR A A
TCENTEIRHAIE. 76 "TH NMR 3K, HErr 255t
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WEIE IR 205 T HARFAE S0 e, 75 6 8.16~8.79 Abth
TR FEIE A 4~ B85 001 (P RFAIE SRS . BEEER S-47 1) It
T EH T 52 B B PR 5 K B E BRI R A [ K35 B B,
WA 6 8.85~~9.49 kb, 17 9-7 [ i1 i T2 B Z5 R I
Pogstay e, 5 2R = A B AT

CH(CN), L/ \i j@: -co, \
Et,N 4 co; g NH O NH,
=cN -~
CN CN CN
3
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” Y ) ne
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7E IR g A, Hp R A 2- U0 - 1-F L R B H(4),
£ 2212~2228 cm ' i [l P 3 H IR AR S 00 R oy T
HRIE(CN) R g iR sh W il B ARk 54 6 (3L R EF
HESEAE 3413~3429 cm ' i [l P HH IR R 01 1) AV 4 4
BRI

3 &g

W sk, gl SRR, ST RIIHA
VAR LRI VE I 2RI BT [2, 1-d e -4- R R, A
FSEAIAME M BRAT LML 1A 280 & e iemes, (]I
N PO IR R S R O TSP, TR RAT R
PLAARIRAN S 7R B R AT R AL
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