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Novel Naphthalene-Based Open Chain Crown Ether:
Synthesis and Crystal Structure

%k,a,b,c

Zong, Qianshou Wu, Jianyi*’
(“ Department of Biology and Chemical Engineering, Jiaxing University, Jiaxing 314001)
(® Key Laboratory of Chemical Cleaning Technology of Jiaxing City, Jiaxing 314001)
(° School of Pharmaceutical Sciences, Zhejiang University, Hangzhou 310058)

Abstract A novel naphthalene-based open-chain crown ether has been synthesized by the etherification of 2-bromo-
N-phenylacetamide with 3,6-dibromo-2,7-dihydroxynaphthalene, followed by reduction with sodium borohydride and boron
trifluoride ether solution, in 95% total yield. Its crystal structure was determined by X-ray diffraction method. The crystal is of
triclinic space group P-1 with a=9.588(3) A, »=10.898(3) A, c=13.060(4) A, a=103.190(4)°, f=93.953(4)°, y=
115.622(5)°, V=1176.0(6) A?>, Z=2, D.=1.571 g/en’, 2=0.71075 A, u(Mo Ka)=3.472 mm "', M,=353.22 and F(000)=
560. In the structure, one of the N—H groups forms bifurcated N—H:+Br and N—H--O hydrogen bonds. These link the
molecules into inversion related dimers. The centrosymmetric dimers are aggregated via pairs of C—H-+*7 interactions into
two-dimensional sheets parallel to (110).

Keywords open-chain crown ethers; synthesis; crystal structure
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7] ), UltimaTm Global MICROMASS-TOF Jit i % ,
MERCURY CCD-AFC8 Hiii X SFZATH(H AS). 3,6-
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7 100 mL 5 1 [F LA 1.91 g (6.0 mmol) 1,
2.57 g (12.0 mmol) 2, 3.30 g (24 mmol) K,CO; 1 40 mL
TOK R, AR 5 h RN EER, KV IRE
PSIERNE R = FANAY UL WA O/ N RE 716 5 SN V)£ G [
1, BRI AT 95% 4 i3 3 MLt dhik 3.43 ¢,
W& 98%. m.p. 146.9~147.8 ‘C; 'H NMR (DMSO-dq,
400 MHz) o: 4.89 (s, 4H, OCH,), 7.07 (d, J=8.2 Hz, 2H,
ArH), 7.29~7.32 (m, 6H, ArH), 7.60 (d, J=8.2 Hz, 4H,
ArH), 8.20 (s, 2H, ArH), 10.08 (s, 2H, CONH); *C NMR
(DMSO-d,, 100 MHz) 6: 68.3, 108.1, 111.5, 119.7, 119.82,
125.9, 129.3, 131.4, 133.8, 138.7, 153.0, 166.0; MS (ESI)
m/z: 582.99 [M+ H]", 604.97 [M+Na]". Anal. calcd for
Ca6Hp0Br,N,Oy4: C 53.45, H 3.45, N 4.79; found C 53.42, H
3.43, N 4.80.
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Na]+. Anal. calcd for C,sH,4Br,N,O,: C 56.14, H 4.35, N
5.04; found C 56.12, H 4.37, N 5.05.
1.3 L&Y 4 BRREFFEEMNE

BAE YD 4 VEARAE SR e (AR L R 4 0 DR
BIE MR T = AR, s aRE SO, =
MR E R F AR E RSP  dh . B 0.80 mm X 0.60
mm X 0.25 mm IG5 ARE T4 SR Mo Ko (A=
0.71075 A)§R5 A6, 78 223(2) K RN UL /260 77 20474,
F 3.06°<<9<2751°, —11<h<<12, —11<k<14,
—16<I<16 My WHER] 10759 ANHTHEHE, L
5300 A KIS EE (R =0.0453), "] WLSLATE A 5188
MNU>20(D)], AhPRSE R EBEAR L, XA R T
(R AR KR K 8 ) S PE 2401 SHELXS-97 3R 7 LL g /s
THRVBIE FOHTRE, m& BT R=0.0444,
wR=0.0763. 1L 4 16 QI AR S5 F 0 ZE K1 5 ol
CCDC 838315.

2 H#RE5INE

21 A
Scheme 1 fi7ns2 BEstb &4 4 & %2k, LLE

BrBr
OY\O o (0]

BrBr o
+
HO OH

1

" "0

2 3
Br. Br
Br: Br
BF5.Et,O
OYOOAKO e ho oﬁ
NH HN
" HN NaBH,, THF ©/ \©
[ j 4
3
Scheme 1

1510 http://sioc-journal.cn/

© 2012 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2012, 32, 1509~1512



Chinese Journal of Organic Chemistry

NOTE

(1) 3,6-—¥-2,7- R 2O A RO, 7RI IRATVER T
5 2-WR-N-2RHE SR AT SR RN S5 B o £ B e Ak &
Y 3, SN =50 S kS SR 1 B AR ) 4,
L BUBCE A 96.0%. 7714 'H NMR, °C NMR, T%
G3HT, TR XS ERAT I AR SE. an R A Y AR IS
Jit, ANMEGE T W [ IR 2R IR BRI IR SR AR
BB 3 W, B HK RS, TS
PR, BT FH TR I 7R 75 BT 43 g
22 mikg#

eG4 4 (1) B A4 F 200 CogHouBr N, O, 43 FE N
554.02. Figh X SSEATHN IR AR WA AR R = R A R
(Triclinic), P-1 A5, dMZS%0 50 a=9.588(3) A,
b=10.898(3) A, ¢=13.060(4) A, a=103.190 (4)°, f=
93.953(4)°, y=115.622 (5)°, ¥=1176.0(6) A*, Z=2, D=
1.571 g/em®, 1=0.71075 A, u(Mo Ka)=3.472 mm ',
M,=353.22, F(000)=560. L& skt WP 1, &
PO MERR P L 2, 5o R RN A LR 1.

LE ARG R, 253K A [C(7)—C(16)]5 N(1)FIN(2)
SMAERAIS B A C B IA 5 nA 74.17(17)°F1
51.4(2)°, B A C BRZIA] [ [ F14 56.4(2)°. ZEIA ML)

M Z AL —A N—H S 58K, N(1)F
HQ7EEI 5 L) N—H:+*Br 1 N—H:*+0. X465 fg
TIOR3 FIER 2). X Lerb
SRR S ARkl C—Hen MEAEH Bk
YE AR R PAT T (110) I (8] 3).
2.3 QAT IAR

T I 58 AN BORO'E TE FAZ 1 7 305 o A T H bR
&Y 4 XM 48 & F [La(ll), Eu(Ill), Tb(m),
Ce(111)]HR By rp 43 5 (BRI BE £R) UM B 5, &
PUFEA ESAT U . e A gt F T UK B AL A
YIS RERC R, B 2SR R B e IO B 2 [
B, AT SO EE IR R AT s AN BE A R 28 54+
S B R T I T R . R EE R AR
AIPERE, D625 LRGN 4 P R AR A7 A
3 4ig

o T T IO R T R e I 3,6- —YR-2,7- . (2-K
RAIELAIHZENA K, it "H NMR, °C NMR,
TCERNT, JIRERN X SR ATH AT T S5 R IEIEID
5% T HARPERE

Br(1) Cra) (13) i c(15) Br(2)
) i / \ / \ o)
C19) (= \ C20) 0 ‘ | C(9) ()
P C(22) o(1)
=& N@) S ﬁ) ~ C/(g f c®)
18)\ / /; 1 C 1 C(25) 5 4c6)
ciny ' C(21) C(24) ! C(26) c2® PN N A N0
</ ‘) @’5 C23) \ C(4.)\" ,_{';’ Cc(1)
Hen o) co)
B thaw 4 ks e
Figure 1 Crystal structure of 4
K1 WK MEAC)
Table 1 Selected bond lengths (A) and bond angles (°)
Br(1)—C(1) 1.888(4) 0(2)—C(19) 1.439(4) N(2)—H(2) 0.77(4)
Br(2)—C(7) 1.905(4) N(1)—C(13) 1.376(5) C(1)—C(10) 1.371(5)
0(1)—C(2) 1.369(4) N(1)—C(12) 1.440(5) C(1)—C(2) 1.427(4)
o(1)—C(11) 1.441(4) N(2)—C(21) 1.382(5) C(2)—C®3) 1.358(5)
0(2)—C(6) 1.359(4) N(2)—C(20) 1.446(5) C(3)—H(@3) 0.9400
C(2)—O(1)—C(11) 117.3(3) C(20)—N(2)—H(2) 117(3) C2—C(B)—C#)  122.3(3)
C(6)—0(2)—C(19) 117.6(3) C(10)—C(1)—C(2) 120.8(3) C(2)—C(3)—H(3) 118.9
C(13)—N(1)—C(12) 124.0(3) C(10)—C(1)—Br(1) 120.1(3) C(4)—C(3)—H(3) 118.9
C(13)—N(1)—H(1) 118(3) C(2)—C(1)—Br(1) 119.1(3) C(5)—C(#)—C@3)  122.8(3)
C(12)—N(1)—H(1) 117(3) C(3)—CQ)—Oo() 126.2(3) C(5)—C@)—C©O)  118.9(3)
C(21)—N(2)—C(20) 122.6(3) C(3)—CQ)—C(1) 118.6(3) C(3)—C(#)—C(9)  118.3(3)
C(21)—N(Q2)—H(2) 115(3) 0(1)—C(2)—C(1) 115.2(3) C(6)—C(5)—C(4)  121.8(3)
Chin. J. Org. Chem. 2012, 32, 1509~1512 © 2012 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 1511
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Figure 3 Cyclic hydrogen-bonded dimer in the title compound
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N(1)—H@27)---Br(1)  0.86  3.03
N(1)—H(27)---0(2)’ 086 2.53
C(5)—H(5)--Cg(2)" 093 281  3.626(5) 147
C(15)—H(15)---Cg() 093 2.86  3.782(4) 175

3.705(4) 137
3.349(4) 160

© 2012 Chinese Chemical Society & SIOC, CAS

¢ Symmetry codes: (i) —x+1, —y+1, —z (i) —x+2, —y+1, —z; (iii)

x—1l,y—1,z
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