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ETF ZH B 2,6-— 5 &-1,4-"EERIE A

RT¥E B = A FE  wEEr fE
(A T R TS WIS T3 Kt 410082)

WE R T I T I BFAr—C=C—S—C=C—ADNEYW S 2,6- - F53E-1,4- WERE TR, B J5 bk
F1 Na,S*9H,0 7£ C,HsOH/C,HsONa 14 & H B3 S B, B 80%~96% M7= KA K T — R4 2,6- 55 F5-1,4- - EIGALE ).
TR NS PR It BRI ARG AR Rk, [ S HLERI R 5 8 SHR M 4 TIPS C=C SR
SERZINAR, BUAR 78S (A% S* AIrh [l 44 B 6120 1) S I PR b In 2095 5 — R b AR 1,4- MG, XML
la BT T X LRREHMENT. 2T INTeaR 2 “Hl” AL C(D)—CQ)F C1A)—CQA)FLAT LA (10U IR,
S(H—C@)F S@)y—C()FIFEKE L —M C—S HsAi R, Bonmili T BRI T C()=CQ)X# L n 747
E—EREJEALYEE . 1a W A2ESHe B IEAS &R, Pama 25 8)HE, a=10.1330(11) A, »b=27.318(3) A, c=5.5402(6)
A, 2=90.00°, $=90.00°, y=90.00°, V=1533.6(3) A’, Z=4, peuca=1.422 g/em’. H:ZfmE5H T R=0.038, R, =0.102.
RERE OSRGOS 2,6- 05 BE-1,4- RIS, SRR

Synthesis of 2,6-Diaryl-1,4-dithiin from Bis(arylethynyl) Sulfide

Zhao, Shasha Su, Qiong An, Delie™
(State Key Laboratory of Chemo/Biosensing and Chemometrics, College of Chemistry and Chemical Engineering,
Hunan University, Changsha 410082)

Zhao, Zijian Xiao, Jing Peng, Zhihong*

Abstract An effective preparation for 2,6-diaryl-1,4-dithiins (1) was accomplished by the reaction of bis(arylethynyl) sulfide
(Ar—C=C—S—C=C—Ar) with Na,S*9H,0. The mild and simple method showed a good selectivity, and allowed the for-
mation of 2,6-diaryl-1,4-dithiins (1) in up to 96% yields. A plausible mechanism for the reaction was also proposed. Thus,
bis(arylethynyl) sulfide reacts with S>”, leading first to intermediate B, followed by addition of S anion in B to another C=C
bond to afford 1. The structure of 1a was unambiguously determined by X-ray analysis. 1a exhibited a six-membered hetero
ring with boat conformation. The bond lengths of C(1)—C(2) and C(1A)—C(2A) are the typical characteristic of C=C double
bond. S(1)—C(2) and S(2)—C(1) are slightly shorter than general C—S single bonds, indicating a certain degree of conjuga-
tion between the lone pair on the sulfur atom and & electrons of the C=C bond. Crystal data for 1a: orthorhombic, Pnma space
group, a=10.1330(11) A, b=27.318(3) A, ¢=5.5402(6) A, a=90.00°, f=90.00°, y=90.00°, V'=1533.6(3) A’, Z=4,
Pealed— 1.422 g/cm3. The final deviation factor R =0.038, R,=0.102.

Keywords bis(arylethynyl) sulfide; heterocyclic compound; 2,6-diaryl-1,4-dithiin; synthesis
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(1) 2,6- 95 FE-1,4- " BEIAL &1, 1H1Z 7L B P,S)o
R 04T o4, 6 A RIER L3 il ) 40 5t L e K

Ty J5 ], RS P — AR A AL
AP, BT B R R A . XA
WG AE C=C ZHI B R A E A S/ ZEAZ N
[2+2]8[34+2]LA & Diels-Alder i v, JR0] LLEE
T B 0017 A 22 b T 2R BT R T A A S Y (C mT A ek
AT B 759 7 A e T 4 A A BT AR B, DR
ik 2 1) 46 I e B AT AR — R AR SRR,
Ab, AT ULE— 52 4o T B 20 SRR i Bk A B A Y.
(R &, A0y, B =I5 PR ik )61k 2 I
W ITURZ 3 7 — 262437 (G, i, Matzger 25017
I IR SRR R AR IR T A RN, R1E T 3,4-
AR R Ry 77 A= 40

BAVIE IR T — b 7 (A 28500 — 07 e B (Ar—
C=C—S—C=C—ANM kA g rE, Jfid i
EITESEIL T — FRN 5 B AT A A R AR
fili b, AR SCHRE — PP RS T 07 Bemi R A% 2,6- 5 k-
LA-WEIGRT A U5k, (HAS 3 &Y &, Brandsma 5%
Lt 413 3o ot ) P A — Bt I 45 ok 1,4- —BEMR AL 5 1)
T35, ARAIATTEEAT R DL 5 e ok A A 1 R N AT %
G2, N B[R g SRR P 7 Y T 0 T 2 A R i 1)
T ZAT T AT
1 ZR5E
1.1 ERA*

Detty PO, FIH (T % L 40 B (-Bu—
C=C—CO—C=C—Bu-) S8 [ % 7] LLKAT 2,6-
TORUT FL BEIR -4- i (2,6-di-tert-butylthiopyran-4-one),
SRIXA RN IBLRIEA T i 48, (RAZ 008 A, FArIT
DR B AT AL 20 — 05 LB Bk R A AR 1,4- IR 22 FR
SERIFIREBAT AT RE. N TR R 8 A T S i 7S
TCHRIRRTTVEN T 1,4- WG I A, AR SCHEZET
D5 B Bk S A AN D S

Bl 1 RoR T LA 5k A IR & s 2,6- 05 F-
14-ZWEE 1 ke, Fise b, HEKIK NaOEt
Na,S*OH,0 I Z =75 Wik I 1K) EtOH ¥, 28
JGTERIR A& T RNY 1~3 h, R E %
(80%~96%) 15 FIAT N[ 1,4- BEMGATAEY) 1a~1j(&5 R
WK D). EITEAERE R R S AR, T H= 2,
WERMELFCRMIARRI =1 2 BTy Ll — R <5%) (3 1,
Entries 1~10), (15 HPAE 24T A SAE v] SR A = 2l
(>95%, HPLC &g 3OM Hbs=4) 1. J Vb
F 1) EtONa & #2 ft— Ak R BE R /E ], X T2 %
IR AR, AE# %46 AMEH] EtONa [ R VACR, BUAR
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WA R AR 1, (H7= 5 KL% 20%. @, 43
I PA L (4-TR K ) BRI RN (3, 4- W0 F AR A B i Bk
KX L 9206 45 TR 2,6- L (4-TRIRHE)-1,4- IBETS
(1d), 60%(AFH EtONa)H1 88%({4 [l EtONa); 2,6-(3,4-
WP AR L IR 3E)-1,4- BN (Th), 73%(ANH EtONa) il
92%(fi Ff| EtONa).

Ar: S Ar
S N328'9H20 \[ j/
= X +
Ar/ \Ar NaOEt/EtOH, reflux | s |
1
Ar Sj\
= |
H S Ar
2

Ar: a, 4-MeOC6H4; b, 4-M906H4; C, 4-C|C6H4; d, 4-BFCBH4;
e, Biphenyl-4-yl; f, Naphthalen-2-yl; g, 6-MeO-naphthalen-2-yl;
h, 3,4-(OCH20)06H3, i, 2-MeC6H4; j, 3,4-(Me)206H3; k, CGHS

B 1 2,6- 5514 W 1a~1k SR
Figure 1 Synthesis of 2,6-diaryl-1,4-dithiins 1a~1k
T 2R I, IX R 7 V06 A 0l S A A 491 A1 A1
1, YL IR LR B (Ph—C=C—S—C=C—Ph)/E 4
RPN, RNV LAOKZA T @ LI T 2,6- 5 h
1,4- " TE (LK) R 2-74 X -4- K- 13- TR 230 005 (2K)
PR SERAAF=H0(FR 1, Entry 11). R HIRAE L
WA 2, KA B AR A, H ] DUl IE GC-MS
H1TH NMR 2 #7175 20 A
R 2,6-95H-1,4-WE 1a~1k G K “
Table 1 Synthesis of 2,6-diaryl-1,4-dithiins 1a~1k

Product

)
Entry Ar (1 : 2 ratio) Yield °/%
1 4-MeOC¢H,4 1a,2a (>20: 1) 85
2 4-MeC¢Hy 1b,2b (>20: 1) 95
3  4-CIC¢H, 1¢,2¢(>20: 1) 85
4  4-BrC¢Hy 1d,2d (>20: 1) 88
5 Biphenyl-4-yl le,2e (>20: 1) 80
6  Naphthalen-2-yl 1f, 2f(>20 . 1) 92
7  6-MeO-naphthalen-2-yl 1g, 2g (>20 : 1) 80
8  3,4-(OCH,0)C¢H; 1h,2h (>20: 1) 92
9 2-MeCg¢Hy 1i,2i(>20 . 1) 82
10 3,4-Me,CH; 1j,2j(>20: 1) 96
11 CgHs 1k, 2k (approx 1 : 1)Y 80

© 2014 Chinese Chemical Society & SIOC, CAS

“ Reaction conditions: NaOEt (10.0 equiv.), Na,S*9H,O (2.0 equiv.), EtOH,
reflux, 1~3 h; ® total yield of 1 and 2; ¢ based on liquid chromatography
analysis; “based on 'H NMR analysis.

1.2 SR 1a BRI

LA- WS H AR =4 1a~1j 4@ MS,
HRMS, IR, 'H NMR A1 °C NMR 2343 2 #fIA. XL,
EWMS BEREARLS BT T B MY, i 'H
NMR K, 7665 6.10~6.74 JEE ML T —DNES
YU B 2% R L U & ) B (= CH, 2H). b4k, PC
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NMR L% IR il 5E 45 TR N IX Leqb &4 5 U ) 45 44

WP BCE TR, AW 1a T8 A i R
CH,CL, TR A A 45 T U0 R 5 4. VR Dl ot
HHAT T X 2 sh kg fiiE. B 2 aTLLE T, 1a 77
T IREAR LG R T I — ANl SR . Herh s/ C(1),
C(2), C(1AF CQRA)ALAER—/A Tl L, = Th
C(1A)—S(2)—C(1)—C(2) [39.0(2)°]F1 C2A)—S(1)—
C(2)—C(1) [—48.1(2)°10 &1, P S JFhr T st 74
C(1), C(2), C(1AYFT C2A) K B ~F- T 1 [] — ], IX 3 2
MR W] T NTeAR e A “REaC” MR 1,4- IR N T
TR IR B A1 43 00 99.97° [C(2)—S(1)—C(2A)],
100.54° [C(1)—S(2)—C(1A)], 118.03° [C(1)—C(2)—
S(D]F 124.07° [C(2)—C(1)—S(2)]. HEKHHELEW, —
BENR A1 C(1)—C(Q2)LL K& C(1A)y—C(2A)H A7 JiL 7Y
(R XU . S(1)—C(2)F1 S(2)—C (1) Fty 8 1< Ui Eb 353 1)
C—S PBbE KR JE, HHIEH C=S XK, £
s T B0 B 5 C(1)=CQR)MUEE L1 n T AEALE
FERFRE M IEPEE R 4, B C(1)—C(2)—C(3)—C(4)

B2 Ab&9) 1a () Xoray BP0 G5AG K it M HER P

Figure 2 Molecular structure of compound 1a
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- C(1) — C(Q2) — C(3) — C(8) 1 A % /15 1ty #1 %% £
[—171.26(19)°F1 8.5(3)°TnI A —HEMGFR K] C=C AU
BRI LR AE—A P .

7E A MU HERR B b, 1a 43 I HERR D AR I T —
AV ST T RO A P IR RS, (AR (1) 43 1)
ATIRTH Z I IR 2 5.5402(13) A, RIILIX AT e HERR
HUEET2 78] Van Der Waals Ji, FFAELES T8
M m-n AHEAERBH T7(3.6204) A 1Y n-n AH EAEAVE
@[22]].
1.3 RMNHIES

RS AL S D E S5 1 T 25 S A SR A% I s )
R DA R A B4, FRAT T SR nT e 2 i LA
TR ZMmAETELS C=C SR AEZ M
JRIP AT PR A AN B T IR TR A, A ARF
HE I (BtOH) HH # HUm + 5 #e Ak i 1 B v Hh 44 B. B
[ B 1251 W route 115 X0 o7 — A~ C=C &8Nk,
TE RS TCA R S S i [AlE C, C R+ e & e
WEAMEEY 1. 5 —J5, 1,3- 2438 00 544 i
2(TLICHINEN =) (T i n] Redd S B IaA B [
LA route 11 177 XLk (Ar—C=C—S) IS N
B, BIAETE R G P AR D, D R4 51 5 Ak
200K 3).

Ar H Ar
S s = EtOH = .
Ar/ \Ar 8 S 8 .ws
\ \ |

AAr BAr

route | Ar\[S]/ Ar EtOH Ar\[STAr
s s
C 1

Ar, S Ar, s
route Il j\ EtOH
P = S l
S Ar H S Ar
D 2

B3 1,4-WEE 1A 1,3- RIS IR I 2 AT B LEE
Figure 3 Plausible mechanism of the formation of 1,4-dithiin 1
and 1,3-dithiole 2

SH A RRY, AERZHEOT, (R
S* IR AIA B B 6B TN C=C BN R B W
ST R EE, R SR % route T 7 0N 255 FE— ]
FIBRBs TR 1,4- W80 7=, 1K R )i B ml LA
AN TR] bt J& 1) P~ 2 140 43 A DA R b Tl A e HE 32)
AR 25 ST IRRE: G)BRIBRSS # R, S 1R H 14 A3 5
Fe— M (ke LA I PE(O"), SEAZ MR B 25 5 X
AN B RER (i) AERR 02 AL B S AT S SR, S JRF
ATPRAEAS K 3d BuEskRa e iz 7, kb iEdk C
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D SEAE.

BRI RAEE PRI L e R I A ik N
Gh. —AHEIE, o AL E DT AR R, I
FH R (0 T TTFR = 4 nl RE LS L8 5 i (1 T ook S ARE
(2 IR B 5 /).

2 #ig

KT — M D5 Hebm ik A A 5 2,6- 05
F-1,4- BRI 7V, SEILT — &A1 2,6- 5 5-1,4-—
WEAGHT AL G . ST B RNV AR PR A
i B D R B AR By oy B AL, T HRe T
HUEAT 5 HAD AT A, AAE K 2,6- =05 55-1,4- e
KA EDHPAL T — 5B &AL
3 KEIHN
3.1 UEHIKF

XT-4 BUWH W 0e e 4, BT R IR
WQF-410 YA B AR e 2T A6 1843, KBr Ji 7 BRI
Varian INOVA-400 %573 HHAZ AR, TMS 4 N HE,
CDCl; Al 5E %57; APEXII 7.0 TESLA FTMS % J5it
15 Agilent 1100 2 v B (5 35 A (0385 A2 Agela
Technologies Venusil MP C18, 4.6 mm X 150 mm, 5 um);
Na,Se9H,0 A REAR R AR B alir= ity =055k
i B R A2 e TR A1 Tk 23R 1) i 44 L2)

3.2 IWAHELE 1a ISR A H)

#4 EtONa (224 mg, 3.3 mmol)¥#% I EtOH (10 mL)"1,
A P P n 1) - (4- AU R 2 B0 B 1 (97.8 mg, 0.33
mmol)!, E T 5 min. FR¥F NaSe9H,0 (159 mg,
0.66 mmol) I A 2 _FiR (KR Al b . LERIRE AT F ik
N, TLC JBEEEIER 5 4s i ARG, &b R N(Z) 2 h).
IR EtOH, TRAH CH,CL 2030 mLX3). H
BUAHFHHEF NaCl 7K DG, JoK NapSO, 148, itk
Joi Uk 25 BRI R, B A W T i ek T AR JE AT 0 B VA
M) © V(CH,CL)=4 : 11135 93 mg #A[ffk 1a, /=3
85%. G 1b~1k AU L L1 7 V545

2,6- " (4-FUAR R R BE)-1,4- T WEM (1a): 010 [ 4
F7 % 85%. mp. 128~130 ‘C; 'H NMR (400 MHz,
CDCly) 6: 3.83 (s, 6H, OCHs), 6.42 (s, 2H, CH), 6.89 (d,
J=8.8 Hz, 4H, ArH), 7.58 (d, J=8.8 Hz, 4H, ArH); “C
NMR (100 MHz, CDCl;) d: 55.5 (OCH3), 114.1 (CH),
116.4 (CH), 128.5 (CH), 129.8 (C), 139.5 (C), 160.1 (C);
IR (KBr) v: 3020, 2959, 2914, 1607, 1508, 1457, 1258,
1191, 832 cm™'; MS (EI) m/z (%): 328.2 (M", 100), 313.1
(43). HRMS (EI) calcd for Ci3H40,S, 328.0584, found
328.0586.

2024 http://sioc-journal.cn/
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2,6- (4- LR HE)-1,4- R (Ib): (O [ A4,
% 95%. m.p. 120~122 C; '"H NMR (400 MHz, CDCl;)
8:2.36 (s, 6H, CH;), 6.48 (s, 2H, CH), 7.16 (d, J=8.0 Hz,
4H, ArH), 7.52 (d, J=8.0 Hz, 4H, ArH); >C NMR (100
MHz, CDCly) d: 21.2 (CH;), 117.3 (CH), 126.9 (CH),
129.3 (CH), 134.4 (C), 138.6 (C), 139.4 (C); IR (KBr) v:
3020, 2917, 2847, 1649, 1559, 1498, 1406, 1383, 810
cm '3 MS (ED) m/z (%): 296.2 (M*, 100), 264.2 (27), 135.1
(24). HRMS (EI) caled for CigH;6S, 296.0684, found
296.0688.

2,6- (-G AHE)-1,4- " EG (1e): BEEE A, F=K
85%. m.p. 132~134 ‘C; '"H NMR (400 MHz, CDCL;) o:
6.54 (s, 2H, CH), 7.34 (d, J=8.6 Hz, 4H, ArH), 7.55 (d,
J=8.6 Hz, 4H, ArH); >C NMR (100 MHz, CDCl;) §:
119.2 (CH), 128.2 (CH), 128.8 (CH), 134.7 (C), 135.3 (C),
137.8 (C); IR (KBr) v: 3033, 2914, 1588, 1569, 1540,
1492, 807 cm™'; MS (EI) m/z (%): 336.1 [M*(*°Cl), 100],
338.1 [M'(’Cl), 74], 155.1 (46). HRMS (EI) calcd for
CigH10°CLS, 3359604, found 335.9595; caled for
CieH10°CICIS, 337.9576, found 337.9566.

2,6- (4-1RREL)-1,4- HEM(1d): B AR, e
88%. m.p. 153~154 ‘C; '"H NMR (400 MHz, CDCL;) o:
6.55 (s, 2H, CH), 7.49 (s, 8H, ArH); *C NMR (100 MHz,
CDCly) 6: 119.2 (CH), 122.9 (C), 128.5 (CH), 131.8 (CH),
135.8 (C), 137.8 (C); IR (KBr) v: 3036, 2924, 1579, 1559,
1540, 1473, 807 cm '; MS (EI) m/z (%): 425.9 [M"(*'Br),
100], 427.9 [M"(*'Br,), 58], 423.9 [M"(”Br), 49]. HRMS
(EI) calcd for C16H1079Br282 423.8602, found 423.8585;
caled for C¢H;o’Br*'BrS, 425.8582, found 425.8565;
calcd for CH; oM Br,S, 427.8557, found 427.8544.

2,6- —(HIR-4-35)-1,4- “WEMG(Le): B EAA, P2
80%. m.p. 242~244 °C; '"H NMR (400 MHz, CDCL;) o:
6.63 (s, 2H, CH), 7.37 (t, J=7.2 Hz, 2H, ArH), 7.46 (t, J=
7.2 Hz, 4H, ArH), 7.61 (d, J=8.0 Hz, 8H, ArH), 7.74 (d,
J=8.4 Hz, 4H, ArH); *C NMR (100 MHz, CDCl;) §:
118.4 (CH), 127.0 (CH), 127.3 (CH), 127.4 (CH), 127.6
(CH), 128.9 (CH), 135.9 (C), 138.8 (C), 140.3 (C), 141.5
(C); IR (KBr) v: 3023, 2921, 1572, 1508, 1489, 1441, 816,
762, 701 cm™'; MS (EI) m/z (%): 420.1 (M", 23), 388.1
(100), 389.1 (30). HRMS (EI) caled for CasHyS,
420.1002, found 420.1001.

2,6- (ZE-2-3)-1,4- WEMG D) Ak, PR
92%. m.p. 123~125 ‘C; '"H NMR (400 MHz, CDCl;) ¢:
6.74 (s, 2H, CH), 7.55~7.46 (m, 4H, ArH), 7.74 (dd, J=
8.6, 1.8 Hz, 2H, ArH), 7.87~7.82 (m, 4H, ArH), 7.92~

Chin. J. Org. Chem. 2014, 34, 2021~2026
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7.88 (m, 2H, ArH), 8.19 (s, 2H, ArH); *C NMR (100
MHz, CDCl;) o: 119.2 (CH), 124.8 (CH), 126.3 (CH),
126.7 (CH), 126.8 (CH), 127.8 (CH), 128.5 (CH), 128.5
(CH), 133.3 (C), 133.4 (C), 134.4 (C), 139.1 (C); IR (KBr)
v: 3049, 2921, 1595, 1540, 1505, 1454, 1380, 1361, 820
cm '; MS (EI) m/z (%): 368.2 (M", 100), 336.2 (79), 171.1
(33). HRMS (EI) caled for CyHi6S, 368.0676, found
368.0688.

2,6- . (6- A L 25 -2-FL)-1,4- —WENGi (1g): ¥ (0[]
1A, 772 80%. m.p. 246~248 C; 'H NMR (400 MHz,
CDCly) d: 3.93 (s, 6H, OCH3), 6.67 (s, 2H, CH), 7.15~
7.09 (m, 2H, ArH), 7.17 (dd, J=8.9, 2.5 Hz, 2H, ArH),
7.75~7.66 (m, 4H, ArH), 7.79 (d, J=8.9 Hz, 2H, ArH),
8.10 (s, 2H, ArH); *C NMR (100 MHz, CDCl;) d: 55.4
(CH3), 105.8 (CH), 117.9 (CH), 119.4 (CH), 125.3 (CH),
125.9 (CH), 127.1 (CH), 128.7 (C), 129.9 (CH), 1323
(C),134.5 (C), 139.3 (C), 158.3 (C); IR (KBr) v: 3017,
2914, 1623, 1604, 1476, 1393, 1274, 1236, 1194, 800, 772
em 'y MS (EI) m/z (%): 428.1 (M", 61), 396.1 (100).
HRMS (EI) caled for CycH»00,S, 428.0902, found
428.0899.

2,6- . (3,4- 7 T AR ORI )-1,4- EMG (Th): 35 (0
4K, 7% 92%. m.p. 135~136 ‘C; '"H NMR (400 MHz,
CDCly) 0: 5.92 (s, 4H, CH,), 6.33 (s, 2H, CH), 6.73 (d, J=
8.0 Hz, 2H, ArH), 7.03 (d, J=2.0 Hz, 2H, ArH), 7.09 (dd,
J=8.0, 1.6 Hz, 2H, ArH); *C NMR (100 MHz, CDCl;) 6:
101.6 (CH,), 107.7 (CH), 108.4 (CH), 117.1 (CH), 121.3
(CH), 128.7 (C), 131.4 (C), 148.1 (C), 148.3 (C); IR (KBr)
v: 2953, 2914, 2895, 2850, 1604, 1505, 1486, 1438, 1232,
1127, 1098, 1044, 925, 861, 778 cm™'; MS (EI) m/z (%):
356.1 (M", 100), 324.1 (28). HRMS (EI) calcd for
C1sH,,048, 356.0156, found 356.0172.

2,6- . (2- WL FEIE)-1,4- WEN (1i): R4,
P % 82%. 'H NMR (400 MHz, CDCL3) J: 2.30 (s, 6H,
CH;), 6.10 (s, 2H, CH), 7.16~7.05 (m, 6H, Ar-H), 7.18
(d, J=7.6 Hz, 2H, Ar-H); *C NMR (100 MHz, CDCl;) ¢:
19.2 (CH3), 118.4 (CH), 124.8 (CH), 127.4 (CH), 128.4
(CH), 129.4 (CH), 135.3 (C), 136.6 (C), 137.7 (C); IR
(KBr) v: 3055, 2917, 2853, 1601, 1559, 1476, 1457, 1386,
743 cm™'; MS (EI) m/z (%): 296.1 (M",100), 263.2 (28).
HRMS (EI) caled for CigH S, 296.0684, found 296.0688.

2,6- (3, 4- L)1 4- WEKS (1)) HCAE 4K,
P F 96%. m.p. 99~101 C; 'H NMR (400 MHz, CDCl;)
9: 2.26 (s, 6H, CH3), 2.28 (s, 6H, CH;), 6.46 (s, 2H, CH),
7.12 (d, J=7.6 Hz, 2H, ArH), 7.37 (d, J=11.2 Hz, 4H,
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ArH); >C NMR (100 MHz, CDCl;) d: 19.6 (CHj), 19.9
(CHs), 116.9 (CH), 124.4 (CH), 128.2 (CH), 129.8 (CH),
134.8 (C), 136.8 (C), 137.3 (C), 139.5 (C); IR (KBr) v:
3020, 2927, 2908, 2853, 1611, 1547, 1499, 1447, 1377,
823, 791, 765 cm”'; MS (El) m/z (%): 324.2 (M", 100),
292.2 (28). HRMS (EI) caled for CoHaoS, 324.1001, found
324.1001.

DL 2R Wi BEAE Ry N RIS, =4 LL 2,6- 2K
Fa-1,4- T R)FT 2-7 X -4-F K8 1,3- TR A9
QR B77% 80%, 'H NMR 2 Hréhs
IELHI R 1k 2k=1 : 1.

3.3 1a WBALEHNER RIRFLIE

A 1a AATINERT CHLCl, [ IR 5 5 7 T S 45
BN EGE W . INPEESNE RN 021 mm X
0.18 mmX0.09 mm ¥k, 7E4f A SR AN Mo Ka
S26 1) Rigaku AFC-7S DY BT 1 PLo-2 41477 X1
(20£2) CllE. £E 6.0°<20 <52.0°35 [ N IL 451
1541 ANSE AT 55, Hodh I>26(D I T WERATHT 1258
AT RS RIE S Lp A IE RIS 1. %
K22 R=0.038, R, =0.102. 4= fif #r 4
SHELXS-97 F£F¢5g k.

la 2= ZH: 1 CisHi60.8,, 70 i
328.43. WA E IER M AR, DR Pnma, WS a=
10.1330(11) A, b=27318(3) A, ¢=5.5402(6)A, a=
90.00°, £=90.00°, y=90.00°, V¥'=1533.6(3) A’ Z=4,
Peaca=1.422 g/lem >, F(000)=688.00, u(Mo Ka)=0.35
mm ', CCDC 5 969198.
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