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THEEGN 2-FE-1-FREEKZEX

ExXme  ff w7 & K =0 OKEH
( BRUGUT R 2 22 T2 BUE 029 R S AR W (24 T s =
PUALHIE 250 TR TT R B R TR S PH%E 710062)
CUEMIEEARE SRR T RE2EBE BN 325027)

BWE DISBIRIEOR SN J5kl, 5 N N-Z FURE G- — 46 (DMF-DMA) 7 T [ 46 A A J(E)-3- — = - 1-(2'- 72
FEIRID)-1- G ER P m) 4k (2); ik 2 5 1,3- 2K IE N ERLE UL DMF iS5, K,COsA7AE N R A4 IR N A il 4'- 2K 55-2,3'-
FRIE-1, 12 1= IR A WI3); a3 LLZIE-1% HCL (V : V=1 : ) W5, KIT 500 W I T A i K 3R &
R 2-TEIE- 1R IR IR AW (4). P AR BT R 2- R -1 R I = I S HAT B AR T R E R SR S A AR
JE RS AL 5. R FT-IR, '"H NMR, *C NMR Fl HRMS 54644 3 1 4 SH4T 7R 1LE.
FRERR 4RI 31,1201 R 2R3 LRI IR N IR RN A R

Synthesis of 1-Hydroxy-2-phenyltriphenylene Derivatives by
Three-Step Condensation

Wang, Wenli* He, Qing"’ Ding, Ru* He, Yun’ Zhang, Zunting™*

(“ Key Laboratory of Ministry of Education for Medicinal Resources and Natural Pharmaceutical Chemistry,
National Engineering Laboratory for Resource Development of Endangered Crude Drugs in Northwest of
China and School of Chemistry and Chemical Engineering, Shaanxi Normal University, Xi'an 710062)

(¢ College of Chemistry and Materials Engineering, Wenzhou University, Wenzhou 325027)

Abstract  (E)-3-(Dimethylamino)-1-(2-hydroxyphenyl)prop-2-en-1-ones (2) were synthesized by the condensation reaction
of o-hydroxyacetophenones (1) and N,N-dimethylformamide-dimethyl acetal (DMF-DMA). Using DMF as solvent and K,CO;
as base, 4'-phenyl-(1,1":2',1"-terphenyl)-2,3'-diol (3) were synthesized via the condensation reaction of intermediate 2 and
1,3-diphenylacetones. 3 were dissolved in the solution of acetonitrile-1% HC1 (V' . V=1 : 1) and irradiated by 500 W mercury
lamp, and 1-hydroxy-2-phenyltriphenylenes were obtained. This process to synthesize 4 has the advantages of simple opera-
tion, high efficiency of the atomic, without oxidant and catalyst. Compounds 3 and 4 were confirmed by the method of FT-IR,
'"H NMR, "*C NMR, HRMS.

Keywords 4'-phenyl-(1,1':2',1"-terphenyl)-2,3'-diol; 1-hydroxy-2-phenyltriphenylene; photocyclization reaction; condensa-
tion reaction

R = IR SCRT A= 400 DR e T 1) v 2 MDY ) BE AV e A SR A NI = 2R SRS E A S AERL, O 9K R

FORLRL S5 T AL 0 2 3807 Bl b e B A2 %DEZ*E’J%‘}?#ME FEMR =K 1 P 5] N FR AU AL,

- SCHRRE, TR =R U Ok = A I AR AR e i — R 2 ALARHY. 1,2,4- =R BRI = 2R X

w1, AE BRI MR A AL Schulte (& 1, a) TR (R0 MR, 2-(4-(EE-1"- )%
SIS T R FR SRR BRI =R AL S, JRRIL B 1, by WAERT U B R R 1A 4 R T
SRS YA R B IR PR RE, CN T S AT A ATE G, RERC AL 2 O B 2R =
JEERI AR PY. Schmidt-Mende MBI R KNy XA AR B T2 AR (B 1, oty et i,
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FEE A P 000 g vk e,

1,2 4-triphenyltriphenylene  2-(4-(pyren-1-yl)phenyl)triphenylene
(a) (b)

(0] O
= :_HJ\/XMnX\)LH_:_ X

U oger
(c)
Bl AT
Figure 1 Triphenylene derivatives
W = R AT A& OTVE AT I, S
Javk AR AR LA K A B =k
SCRFTAN), A1 VA Le IR0 ORI 6 s A A B
AT I =A% (Scheme 1, A)'2 M) g — AN IEFR L
AN A RIR B T AR A R AR A R AR IR R N A
JI = 2K X (Scheme 1, B)!', {HZ <5 Jad S 4k 7 40 A Bl
b, HARKE W, 2% AE TS 5 MR il 45
RO OR

RO FeCl; or MoCls or VOCl3
(O
. o) or

R =C,Hope1
RO OR
T1
B

4+ Br | \—R3 cat. Pd/phosphine ®)
HO 7 Cs,CO4

Me Me Rz\/\ / \ /\Rs

Scheme 1

FLLE 1998 AE AT FH A AL e I 4 i Ak 55 e
S5 A B = 28 IR IE S 22 A PR AE 2 v
CsF AL IE 755k, SR J5 NN Pd(PPhs), 1J LS £k = 2%
X, PR, AR CsF %W, HIHA 7 PE(Scheme 2,
A). Garcia-Lopez 25U DAARAT B ) 75 JEA BR G A Uk,
TERRIE 2 F N 22 Pd(dba), AL, TE RS 845 & 1 05 e
AT = A4 I = SR &, %N
B E & B EAR), = P45 (Scheme 2, B).
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R1
R? T™S
F~ Pd(PPhs)s
R? oTf
aR'=R*=H
bR'=H R’=F

c¢cR'=0Me, R?=H

Pd(dba), (5 mol%)
DPEphos (5 mol%)

/©:Bpin t-BuOK (1.1 equiv.) /@I
_— > - _Pd —_—
o Ul
R X toluene, 100 °C, 16 hR X

X = Br, OTf R
0
g v
R

Scheme 2

AV 20 LU T/ INIARE I B, 58 e S R
IR AR AL, P A 2 B A 22 T VA TR 5L, mT LA
A5 A5 BN B R IR = e B e v 2

B2 - = IRORAE U AR AR, 1L2-3R 5N
LEAE IR, HIERAMT RS v R A A BOFIF e W43 21k
SN, g ),

2008 4, Wan 2525 T 2-FR3E-1,1121 1 K
MR AD TN RT RSO, RIEOERG A T
DR IR PR — K X (Eq. 1).

OH OHD
O _w O
?g +
Gy e

OH

O I8
+
o W,

ASLUARER LR WD) A )RR, 5 N N-ZFEH
Wk i — — FA L4 1 (DMF-DMA ) [ v 2B J(E)-3- — & -
1-QQ-FRFIRI)-1-NIRIH(2), AW 2 5 13- KN
W45 A il 42K 362,352 31,12 1-=BER(3), 1K
3 JEIBE KL Bl 2- K FE- 13RI = K XA AR
(4). HENL T — R =D g AR A R = AT R B
Jii%(Scheme 3), 7 iERAEAER R A 5
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V(CH3CN):V(1% HCI) = 1:1

OH
|<2c:o3 DMF O hv, Ar, 5h
reflux, 4 h
OH
e
‘O aR=0Me, bR= i-OPr,
OH cR=H, dR=CH,

Scheme 3

1 SRETE
11 hEM2HEK

LIALEY 1 R EEL, 5 DMF-DMA 1£ L DMF k%
F, 75 CARA RN AT AL i AR R &4 2P, 7=
VAT EAEZ o0, HEAE Ol 4S i nT LA 3
afiih, P ERIB R T 85%~91%.

12 EYIWEM

TEA N 4-2536-2,3"-F2 Fk-4- AR JE-1,12', 1"- =K
(Ba)J N, KRN AR R AR L R
JESESAFHEAT TR 1). 24 2a/(PhCH,),CO/K,CO; ¥
BN 101D 1R, 75 110 CRAA R E =4
(Entry 1), 247F 130 CIt, 3a /=% )y 45% (Entry 2), 7E/A]
WIREI, WS 3a 7% 72% (Entry 3).

A KOH B, 3a 7= R IA 2] T 68% (Entry 4), LARE
FREN B, 3a 77 H A5 26% (Entry 5), 1Mi1#H K,CO5 7~
H0[IA 72% (Entry 3). {EB A |, 4 2a/(PhCH,),-
COMRMIRIELL A1 10 15K, 3a /=553 T 81%
(Entry 6), IR A 11 02, P29/ % 79% (Entry
7, 5 15 59 R R oK KA, NI,
2a/(PhCH,),CO/K,CO; [N it s Lt A 121 2 1.5,

4k FE DMF I, =253 T 81% (Entry 6),
LA, AAS 2= 4 (Entry 8), HEREXT —HIK
KR, PRIk S 34% (Entry 9), 1M1 LLZ W FI,
PR N 49% (Entry 10). KA 2 S48 s W 4544 -
DMF 1E#F, KoCOs VEMR, SN RIIEL A 12
1: 1.5, ARl 4 h

LEA R 45052, 3 - 561,120 1"- = IR 11 s b A,
J5URE 2[5k 4% 1 80 5543, Nairoukh Z5P2HRAE R 193 =
RIRNAFE] 2,3,6- = ARIERBUNAGY), %7750 B0 %
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Table 1 Optimization of reaction conditions on the synthesis of
3a

_0 OH
_0 OH P Ph O
| o)
SN
reflux, 4 h
0 OH
2a 3a

Molar ratio of 2a -

© 2014 Chinese Chemical Society & SIOC, CAS

Entry Solvent Base 7/°C (PhCH,),CO : base Yield®/%
1 DMF K,CO; 110 1:1:1 Trace
2 DMF K,CO; 130 1101 45
3 DMF K,CO; Reflux 1:1:1 72
4 DMF KOH Reflux 1:1:1 68
5 DMF NaOMe Reflux 1:1:1 26
6 DMF K,CO; Reflux 1:1:15 81
7 DMF K,CO; Reflux 1:1:2 79
8 FEtOH K,CO; Reflux 1:1:15 N¢
9  p-XyleneK,CO; Reflux 1:1:15 34
10 EG K,CO; 150 1:1:15 49

R4S 2a (2 mmol), WHI3 mL, [ 4 h PR %, € Not de-

tected.

TR I - B A RRCL MR, A
P SRR IR N RIS R, AR E 4. 53
FR [22]4H LU A SI2 36 J7 3 1 S 0, AN 7 2 e s I ),
TERRPE S AE T &0t — 0 44 B v & 2 AT DUAS R IR 1)
WEY, BB, P25 70%~81%, JHyaE PYZRIL T
SR E DAL T A G R

1.3 LEMIWMEK

X 2- IR K- 13 -7 FR AR I — 0K X (4a) ) A 4%
PEHEAT TR, W36 2 Bios. &9 3a % T 4 5-HCL
(Vo v=1 " D)IREERH SR EE N 2.5X 10 mol/L
VAL, G/, JEIE 5 he 4k 48 4MT 254 nm. 4
AT VAT 300 W I, e NASTIUAS 2 7= 4)) 4a (Entries 1~
3), HGAT 500 W RIZRAT 300 W i 4 5 7= 4 (Entries
4, 5), ML 500 W B, 724 4a WA 19%
(Entry 6).

MG WKV D V=1 DIER, e 5 h )G, B
RBP4 (Entry 7). 2 Rk R (1%,
2%)5 LR A AR, CHCN-1% HCL (V:V=1:1)
AR R T, P % 63%, MifE CHCN-2% HCI (V:

=1: DIERD, Wr=2%4 61% (Entries 8, 9).

CH;CN-1% HCL (V : V=1 : 1) %5, SRk
$E1,3,5 M 7h, 487 KBL1h i, HARESWAR, 3
h 775 52%, 16HE S h =R IAF] 63% (Entry 8, 10,
11) PLHE KA SE 7 h (Entry 12), K= RIETEN] B4R
= LR s 2.

W RE, e T Bt RN A JEIE KR LT 500

http://sioc-journal.cn/ 1877
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&2 WA 4a BRI

Table 2 Optimization of reaction conditions on the synthesis of

4a

el OH _O ‘
g O Ar, hv, 5h ‘O
(J LT (J LT

3a 4a
Entry Lamp Condition (V = V) Time/h Yield®/%
1 UV254  CH;CN-H,O (1 : 1) 5 N¢
2 MHL400W CH;CN-H,O (1 : 1) 5 N
3 XL300W CH;CN-H,O (1 : 1) 5 N
4 XL500W CH;CN-H,O (1 : 1) 5 Trace
5 ML300W CH;CN-H,O (1 : 1) 5 Trace
6 ML500W CH;CN-H,O(1 = 1) 5 19
7 ML3500W C,H;OH-H,O(1 : 1) 5 Trace
8 ML500W CH;CN-1% HCI (1 - 1) 5 63
9 ML500W CH;CN-2% HCI (1 - 1) 5 61
10 ML500W CH;CN-1% HCI (1 - 1) 1 Trace
11 ML500W CH;CN-1% HCI (1 : 1) 3 52
12 ML500W CH;CN-1% HCI (1 . 1) 7 62

[ 4 3a (676 mg, 2 mmol )i T~ 800 mL ¥ A(2.5X 10 mol/L), 4328
B, GRS GHE S h P NS < Not detected.

W, WA ZH5-1% HCL (V2 V=1 :1), {E&/ R T
R 5 .

A O S SEBR SRt Ak 2 H AR I B2k —,
PA3a~3d W sk, SRR, FAMDCHES KA 7
PR G 545 4 da~4d, S N AN TR EAE ARk 771
AT BOG TR, HAT RO 4 AN, B TR i AR
=)

2 #ig

L& 1 R JRORE, it W25 5 IRV 40 6 S T
AR T R AR 3, AR AR TR RN T A R s A
ML TR T0%~81%; WK 3 FEE D TN BK SR
WML G 4, 12D RADEIIE, &ORER, LA
PEFIACHEAR ARSI, A SCRAL BB T — &R AIE
DLSCRRFGE I AR 3 AL &9 4, —04a6 v 3258
B3 K, RIFreepaith, HATIR A 52 .

3 REIH
31 E5RF

BRFRFEIR LW 2-F5 Kk -4- AR LR 2 (b s fE Y
i TAHBRA R, 265 >97%), 2-F855-4-H R
N 2-F23E-4- S NS FE R AW (A6 ) AL TABRA A,
ali fF >98%), 1,3- —KIE N [(PhCH,),CO, F[H Alfa
Aesar AT, 4liJ%>98%)], N,N-—F Rk IEiG-— H L4
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i (DMF-DMA, M ERE 2 THR AR, 45>
98%), e A 4 #réal.

X-5 WA AU E A (b B A e A AR A PR A A,
Bruker Tensor 27-IR ZLAM G4 (1 & Bruker /A ), KBr
5 Fr); Bruker AM-300 M, 400 M 3 5 37 -5 A0 A% 1
FLYRA(F# [E Bruker 73 @, TMS A W#5); Bruker MAXIS
fe 7 TR (7 [ Bruker A /), Y427 [ WA (VG % L B
YRR AT, KT 500 W).

G o Bk rh, w22 AR GF 254
(400 H), HEHT BRI H (200-300 H), W
HRRAL T A=, Rl 254 F1365 nm 4N T
32 IWAHE
3.2.1 Aua4h) 2a~—2e #9E4AR

S AFRIL 4-F A FE-2-1 5K 4 (1) 4-F A%
H2-FREER LW (1b) . 2-FRHAK LM (1e) 4-FE-2-3%
FOR AW (1d) AT 5-5-2-F2 368 41 (1e) (0.05 mol) 5
DMF-DMA (11.9 g, 0.1 mol)T* 250 mL &+, in
A 70 mL DMF, #[EJEFIRE T 75 C/KRGH RN 1 h
Ji, TLC Al & J5URHRESE e, W RNVE5 . R B
A ENE I MUAAE 100 mL YR bk, A o6 [ 44
Brift. Bz A g, 132 2, 2a, 2b, 2¢, 2d
2e, PR IHIN 85%, 83%, 87%, 91%A1 86%.

322 AL&-4) 3a—~3e 496

2 (2 mmol). 1,3-AFEPIHH(420 mg, 2 mmol)H!
TR E (414 mg, 3 mmol)/T] 8 mL DMF ¥%fi#f5 150 C [1]
TR 4 h, fElE TLC A 2 J5ok} i MV 584, 45 1k R .
B NI 20 mL AT KA, EH] 10%3h 0 &
Z1pH="6, M L& LBEFH =X JGAHAHAIJEK MgSO,
T, PR TR B, DA R SR SRV L V=
20 @ DAEBEWE A, 2otk AE 28 4 A 2L A ) 3a~
3e.

AR HE 2 3 F B4 AR JE 1,121 = 1B 2K (3a):
WO A, 77 81%. mup. 189.7~190.6 C; 'H NMR
(400 MHz, CDCl;) ¢: 7.55 (d, J=3.0 Hz, 1H), 7.53 (s,
1H), 7.39 (t, J=7.5 Hz, 2H), 7.32 (s, 1H), 7.30 (s, 1H),
7.21 (d, J=7.6 Hz, 2H), 7.18 (d, J=2.4 Hz, 1H), 7.14 (d,
J=1.6 Hz, 1H), 7.12 (s, 1H), 6.96 (d, J/=7.8 Hz, 1H), 6.73
(d, J=8.4 Hz, 1H), 6.27 (d, J=2.4 Hz, 1H), 6.23 (dd, J=
8.4, 2.5 Hz, 1H), 4.67 (s, 2H), 3.63 (s, 3H); *C NMR (101
MHz, CDCLy) 6: 159.2, 149.4, 143.0, 130.4,127.8, 126.6,
121.9, 118.7, 118.7, 105.3, 99.6, 76.3, 76.0, 75.7, 54.2; IR
(KBr) v: 3685, 3498, 3412, 3278, 3027, 1745, 1552, 1492,
1445, 1403, 1332, 1209, 1179, 819, 763, 700, 562, 430
cm ', HRMS (ESI) caled for CysHyOs [M — H] ™
368.1412, found 367.1298.

Chin. J. Org. Chem. 2014, 34, 1875~1880
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4-FHE-2, 3 hk -4 N AR AR 1,112, 1- = TR (3b):
WO EA, 7% 83%. mp. 132.8~134.2 C; 'H NMR
(400 MHz, CDCly) 8: 7.62 (d, J=7.6 Hz, 2H), 7.47 (t, J=
7.4 Hz, 3H), 7.39 (t, J=7.3 Hz, 2H), 7.27 (s, 1H), 7.21 (d,
J=8.6 Hz, 4H), 7.07 (t, J=8.8 Hz, 2H), 6.93 (d, J=7.5
Hz, 1H), 6.76 (d, J=8.5 Hz, 1H), 6.72 (d, J=7.4 Hz,
1H),5.37 (s, 1H), 5.01 (s, 1H); “C NMR (101 MHz,
de-DMSO) d: 157.1, 155.3, 150.4, 138.9, 138.8, 137.3,
129.2, 128.0, 125.9, 123.1, 120.9, 105.4, 102.5, 68.7, 21.6;
IR (KBr) v: 3685, 3498, 3412, 3278, 3027, 1745, 1552,
1492, 1445, 1403, 1332, 1209, 1179, 819, 763, 700, 562,
430 cm '. HRMS (ESI) caled for CypH,,0; [M—H]~
396.1725, found 395.1606.

A2 3R R 1201 SR (Be): TR
&, P7FE 79%. mp. 1352~136.8 C; 'H NMR (400
MHz, CDCLy) d: 7.62 (d, J=7.6 Hz, 2H), 7.47 (t, J=7.4
Hz, 3H), 7.39 (t, J=7.3 Hz, 2H), 7.27 (s, 1H), 7.21 (d, J=
8.6 Hz, 4H), 7.07 (t, J=8.8 Hz, 2H), 6.93 (d, J=7.5 Hz,
1H), 6.76 (d, J=8.5 Hz, 1H), 6.72 (d, J=7.4 Hz, 1H), 5.37
(s, 1H), 5.01 (s, 1H); *C NMR (101 MHz, d¢-DMSO) ¢:
170.3, 154.4, 150.5, 138.9, 137.1, 131.1, 130.9, 130.7,
129.3, 128.7, 128.6, 128.5, 128.2, 127.7, 127.2, 126.7,
126.2, 122.8, 118.1, 115.0, 105.4; IR (KBr) v: 3679, 3291,
3062, 2360, 2045, 1723, 1537, 1308, 900, 751, 557, 445
ecm ~'. HRMS (ESI) caled for CyH;s0, [M — H]~
338.1307, found 337.1190.

IR FE 2 3 PR R4 -1 1201 R (3d): A
AR, 723 70%. m.p. 122.3~123.8 “C; 'H NMR (400
MHz, CDCly) d: 7.63 (s, 1H), 7.61 (s, 1H), 7.47 (t, J=17.6
Hz, 2H), 7.41~7.35 (m, 2H), 7.30 (d, J=7.2 Hz, 1H),
7.25 (s, 1H), 7.23 (d, J=3.6 Hz, 2H), 7.21 (s, 1H), 7.04 (d,
J=7.8 Hz, 1H), 6.87 (d, J=8.1 Hz, 1H), 6.76 (s, 1H), 6.64
(d, J=8.2 Hz, 1H), 5.36 (s, 1H), 4.75 (s, 1H), 2.13 (s, 3H);
BC NMR (101 MHz, CDCLy) d: 151.2, 137.0, 136.8, 132.2,
130.5, 129.9, 129.8, 129.5, 129.3, 129.0, 128.4, 128.2,
126.8, 126.6, 126.4, 123.8, 123.2, 122.6, 118.9, 115.5,
21.9; IR (KBr) v: 3685, 3551, 3498, 3412, 3278, 3027,
2279, 1745, 1552, 1492, 1445, 1403, 1332, 1276, 1209,
1179, 1106, 819, 763, 700, 617, 562, 430 cm '. HRMS
(ESI) calcd for CysHpO, [M —H]  352.1463, found
351.1341.

TR SR -2,3- B R 1,102 1 = R DR (Be): B (T
4K, 7% 83%. m.p. 107.6~108.4 ‘C; 'H NMR (400
MHz, CDCL3) d: 7.59 (d, J=8.0 Hz, 1H), 7.45 (t, J=7.6
Hz, 1H), 7.37 (dd, J=17.6, 4.9 Hz, 1H), 7.31~7.22 (m, J=

Chin. J. Org. Chem. 2014, 34, 1875~1880
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7.0, 6.1 Hz, 2H), 7.22~7.15 (m, 1H), 7.00 (d, J=7.8 Hz,
OH), 6.75 (td, J=8.5, 3.0 Hz, 1H), 6.69~6.62 (m, 2H),
5.36 (s, 1H), 4.80 (s, 1H); *C NMR (101MHz, CDCl;) o:
157.5, 1552, 150.4, 148.6, 137.3, 135.2, 134.2, 130.4,
130.3, 129.3, 128.9, 128.8, 128.7, 128.2, 127.8, 122.4,
117.1,116.9, 116.2, 116.1, 115.4, 115.2. IR (KBr) v: 3786,
3719, 2876, 2765, 2394, 2347, 2006, 1444, 1368, 1284,
939, 709 cm . HRMS (ESI) calcd for C,sH,00, [M—H]~
356.1213, found 355.1095.

323 fue4h 4a—4d 496

¥tk &4 3 (2 mmol)is T 400 mL ZJEH W, Hidk
BB AVERR TG NN 400 mL 1%HC1 %W, 18
100 mL 796 Je N 43¢ 8 4, @ ARY S 500 W oRAT
W 5 h, A6 RN IT T 10% NaOH i £ 4 pH=6, ]
LR LRI =R, AAHAHJEK MgSO, T8, 90 7%
TRASEVKLS, DA yhik SR SRV L V=280 : 1)IRA %
BRI, kAT 28T 40 2519 2 (i 44 4da~4d. M
PL 3e 1ENIGURIES, KRIEIUE TCAHNAEY) 4e 2B,
FUA U AR N fr L R A, SEIROC =44 k.

2-HE 1-FRIE-T7-H AR LI = 0K X (4a): AT A,
P H 63%. mp. 195.7~196.8 ‘C; 'H NMR (400 MHz,
CDCly) 6: 9.71 (d, J=7.3 Hz, 1H), 8.59 (s, 1H), 8.53 (d,
J=8.9 Hz, 1H), 8.22 (d, J=8.3 Hz, 1H), 8.02 (d, J=12.5
Hz, 1H), 7.59 (s, 5H), 7.47 (d, J=7.8 Hz, 3H), 6.34 (s,
1H), 4.03 (s, 3H); °C NMR (101 MHz, CDCl;) 6: 159.10,
151.14, 136.98, 132.37, 131.86, 130.31, 130.04, 129.84,
129.74, 129.36, 128.33, 126.90, 126.47, 125.99, 125.51,
123.78, 122.80, 117.73, 115.91, 114.97, 105.58, 55.44; IR
(KBr) v: 3476, 2391, 2025, 1635, 1387, 1354, 1279, 1069,
764, 609 cm~'. HRMS (ESI) calcd for CosH 30, [M—H]~
350.1307, found 349.1180.

2- R KE-1-FR k-7 AR R T = 2K X (4b): 1 (0[]
&, P2F 51%. mp. 121.4~122.6 C; 'H NMR (600
MHz, CDCL) 8: 9.72 (d, J=9.6 Hz, 1H), 8.61 (d, J=9.4
Hz, 1H), 8.53 (d, J=9.1 Hz, 1H), 8.23 (d, J=8.4 Hz, 1H),
8.09 (d, J=2.2 Hz, 1H), 7.66~7.63 (m, 2H), 7.63~7.55
(m, 4H), 7.49 (dd, J=14.7, 7.7 Hz, 2H), 7.26~7.23 (m,
1H), 6.34 (s, 1H), 4.94~4.63 (m, 1H), 1.48 (s, 6H); "°C
NMR (101 MHz, CDCly) &: 157.42, 151.11, 137.02,
132.43, 131.95, 130.31, 130.10, 129.86, 129.75, 129.35,
128.34, 126.88, 126.49, 125.88, 125.52, 123.67, 122.85,
117.68, 117.17, 114.97, 108.34, 70.24, 22.22; IR (KBr) v:
3411, 3235, 2394, 2281, 2026, 1627, 1388, 1072, 773, 610
cm . HRMS (ESI) caled for CyH»0, [M —H]~
378.1620, found 377.1489.
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2-FRFI-FHEEE =K N (de): AR, P2R 43%.
m.p. 161.7~162.6 ‘C; '"H NMR (400 MHz, CDCl;) ¢:
9.70 (d, J=8.2 Hz, 1H), 8.73~8.59 (m, 3H), 8.33 (d, J=
8.5 Hz, 1H), 7.60 (tt, J=12.6, 6.1 Hz, 8H), 7.50 (d, J=8.3
Hz, 2H), 6.33 (s, 1H); *C NMR (101 MHz, CDCl;) o:
151.14, 136.87, 132.26, 130.42, 130.37, 130.10, 129.87,
129.84, 129.79, 129.27, 128.47, 128.28, 127.46, 127.18,
126.94, 126.81, 126.67, 123.84, 123.26, 122.82, 118.77,
115.49; IR (KBr) v: 3411, 3233, 2394, 282, 2026, 1624,
1389, 1073, 775, 609, 476 cm '. HRMS (ESI) calcd for
CyH;s0 [M—H]™ 320.1201, found 319.1075.

2- IR 1-FRHE-7- FHIL I = 28 X (4d): AE A, 7~
K 32%. mp. 1549~155.9 ‘C; 'H NMR (400 MHz,
CDCLy) d: 9.70 (d, J=9.4 Hz, 1H), 8.65 (d, J=9.1 Hz,
1H), 8.54 (d, J=8.4 Hz, 1H), 8.43 (s, 1H), 8.34 (d, J=8.5
Hz, 1H), 7.67~7.56 (m, 7H), 7.50 (dt, J=8.5, 4.2 Hz,
3H), 6.34 (s, 1H), 2.62 (s, 3H); “C NMR (101 MHz,
CDCly) 6: 150.33, 150.19, 137.59, 136.48, 134.63, 131.34,
130.43, 130.33, 129.39, 129.34, 129.13, 128.86, 128.74,
128.64, 128.41, 127.96, 127.61, 126.99, 122.68, 115.01,
20.37; IR (KBr) v: 3691, 3497, 3412, 3270, 3026, 2037,
1747, 1552, 1492, 1444, 1403, 1332, 1274, 1209, 1182,
1106, 1073, 1008, 945, 886, 818, 764, 700, 565 cm .
HRMS (ESI) calcd for CysH13O [M—H]  334.1358, found
333.1489.

44 By A1 B} (Supporting Information) {24t T &1L &4
U T H /T Sy v b S AT N N N RN B
(http://sioc-journal.cn/) b F 2.
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