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Abstract Using 2-amino-3-substituted benzoic acid as starting material, 4,5-disubstituted phenanthrene derivatives were

synthesized via sequential reactions of diazotization-coupling reaction, esterification, reduction, oxidation and cyclization, and

using reduced biphenyl intermediates as starting materials. 4,5-Disubstituted 9,10-dihydrophenanthrene derivatives were syn-

thesized via sequential reactions of bromination, grinard reaction, using 4,5-disubstituted phenanthrene and 4,5-disubstituted

9,10-dihydrophenanthrene derivatives as starting materials. Liquid crystal monomer compounds were synthesized via sequen-

tial reactions of halogenations and coupling reaction, and the chemical structures of products were identified by "H NMR, *C

NMR spectra.

Keywords 2-amino-3-substituted benzoic acid; phenanthrene; 9,10-dihydrophenanthrene; liquid crystal; ferroelectric liquid

crystal; synthesis
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Figure 1 Structure diagram of ortho disubstituted biphenyl
FE 9,10-—HFELL I 1,2,3,4- DU FERT A1 Ry il
m AP DA AR Z LR R, T I RA U
L& ) e Ae B, T Bk A, B ER
HRHE G AL 4, 5 AL M B BRI S, K
A SR P I ST R SCRRARGE, oA SR 9,10-
AR A BT IR R 2 M OCHRIED Y, AT Sk
fEt BB T RB I S & B 2 (B 2 AL 3), JF
MBI AR A, & R T OB Ak, RS & T e
ATTERAR AR L BE LA K AE D D't 0 A B 00 25 AT FRD VAR ot i
JEE s L
1 HFR51E
1.1 &Mitie
4,5- IUARIM-9,10- A AR M A O 2 BL 2-F

F£-3-R'(F, CF3)- A HR(6) M J5UR], 25 R AR 70 25 114
W EERE] 6,6'- AR -2,2- — i H 5 (13),

RARAL B ) 13 AEARHE ™ S0 BR R s 7 DY P — Y
RS N AL BE U R 14, R 14 =
TRAAMRR AT BIHOR RR 1S, 1R S AL A
SN I T A AR L B ) AR B4, 75 31 DG
A4 4,5- —HARTR-9,10- —HFEQ6) (Kl 2, Gk 1).
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4,5- BRI FE (0 £ kU R DL 2-& 3k -3-R(F,
CF)-2K IR (6) ] J5UR], 76 S il il 510 &
DLECRR $h 0 e ok, A2 aifb B nr AL
FEA AR AL R )% T ICOK da, H T2 38 647 9
G, S A EIKCREES L b, AR R
i da [ RES, EANRIUA E B ARSI A
P10(El 3, AR EL 2). W5 T AR BRI B DA
KR L EERT =) 10 ORI, f S0 BSR4 R
A S, A0 DY SR IR — FE TV Rl s Y. T e A
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Figure 2 Synthesis of route 1
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Figure 3 Synthesis of route 2
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19ad 19_1 A= 3,4,5-trifluorophenyl, Ar? = H; 19_2 At = 2,3-difluoro-4-propylphenyl, Ar?=H

20ad 20_1 Ar' = 3,4,5-trifluorophenyl, Ar? = 4-(4-propylcyclohexyl)pheny; 20_2 Al = 3,5-difluoro-4-(trifluoromethoxy)phenyl,

A2 = 2,3-difluoro-4-propylphenyl; 20_3 Ar' = 3,4,5-trifluorophenyl, AP = 2-fluoro-4-pentylpheny; 20_4 Al = 2,3-difluoro-4-propylphenyl,
AP = 2,3-difluoro-4-propylphenyl

19bc 19_3 Ar' = 3.4 5-trifluorophenyl, A2 = H; 19_4 Ar' = 2,3-difluoro-4-pentylphenyl, Ar> = H

20bc 20_5 Al = 3,4,5-trifluorophenyl, AP = 2-fluoro-4-pentylphenyl

22ad 22_1 Ar'= 3.4 5-trifluorophenyl, R® = propyl

22bc 22_2 Ar' = 3,4,5-trifluorophenyl, R = propyl

Bl4 Gk 3
Figure 4 Synthesis of route 3
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Table 1 Effect of temperature on the reduction reaction

Entry LAH/equiv. Temperature/’C  Time/h Yield%
1 2.0 0 0.5 65.0
2 2.0 —=5 0.5 70.5
3 2.0 —10 1 83.2
4 2.0 —20 1 94.7
5 2.0 —40 3 93.5

RN 2 equiv., CUEURF 4a U bRHEV ST

B2 1 saf DA, RN 0 CIp s3] T
65% IR, BEA S IBRAR, S W2 g In, 4%
HAE—20 CH, F=¥)(4-11-6,6'- L AK-2,2- —HE)
R (L0) A R K B e v, P ARG B A i Bt TG W Y AR
e, Bt s NI TR AR T, B BLSR VAR EEAE — 20 C i
.

3% 2 AT, ERE TRV S, BEE S
AR B 1.8 equiv.INE 2.2 equiv., KWK
W g, (I 2.4 equiv.)E, WOR N, FEE
THERPIANRIE =1 2 7, Frbl S B g SO L
PEHIAE 2.4 equiv. el A3,

R 2 AR R R SR S
Table 2 Effect of the molar ratio of lithium aluminium hydride
on the reduction reaction

Entry LAH/equiv. Temperature/'C Time/h Yield“%
1 1.8 —20 1 72.4
2 2.0 —20 1 78.7
3 2.2 —20 1 85.3
4 2.4 —20 1 94.0
5 2.6 —20 1 87.8

X1 FIFE 2 N LAH RoR SR, b VIR FHI7E—20 °C, RN ]
J 1h, CUER da JbRAEL SR,
12 REMERMR

L 4 ARGk 3 5k, LA 17a, 17D, 18a, 18b,
12a, 1a UL JZ2 1b A1 12b 45Uk}, &4 T 19ad, 20ad, 19bc,
20be, 23ad, 23bc FR AP AR AL G, B
DSC822¢ B ZEIAF Hr AR AL, IM#IE AN 5 °C/min
Rl T S AV RIARAR L AR . R 3 i UG H,
19 1,19 2,19 4,20 1,20 2,20 3,23 1,23 2tb&5W00
BefT W s RE, B 5 O 20 2 ff) DSC AHASK, it
POM(fJt A BE) S T AL HI(E 6 ik s
Yy 20 2 W), IS5 SRR AEAR R, e T
HUIAES. AR S A Y627 2 ) = 1 (An) £ 1
NAR-47 R DI, RAEHEIR(589 nm), 7E20 C
IE. 23 IR R LR S A P R AR AR I
FE 2 55 1) S e G BUAT 5 T A S0 s A R 2
FAEPE 95 A SLC090105 (1T il i At & Ve h B
K, B AR AL S L 5% EL 3 1 REAA),
RREDN ney A ne, WWHEARRDEES M R An=
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Table 3 Optical anisotropy and phase transition temperature of

© 2013 Chinese Chemical Society & SIOC, CAS

the liquid crystals
waEw e OeER I REE(AR) HIZRIELEE °/°C
191 0.411 172.68~205.45
19 2 0.382 149.84~202.56
19 3 0.326 169.52~261.62
19 4 0.259 148.37~262.54
201 0.226 123.33~283.90
20 2 0.405 112.88~284.40
203 0.305 140.51~225.27
20 4 0.242 80.96
20 5 0.308 182.52~281.61
23 1 0.314 128.63~152.55
23 2 0.216 147.78~162.42
VL A = 98%; I KU A T S KL
0.5

g o] TainiUeny  mes

£ Uiy 284.40 °C

HN

b : 116.99 °C

o

I -1.5

-2.0
168.82 °C

0 50 100 150 200 250 300
TI°C

B 5 {bad 20 2 BIAIAS I (DSC)

Figure 5 Phase transition of compound 20_2

Be 1iw)20 2 LY
Figure 6 Texture of compound 20_2
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WA DA E BB SIS, Wt 1A,

3 ZEIH
3.1 UEHIKF

S T A A B % £ 24 DSC822e M ZE# It
FHE4%; "H NMR #1 °C NMR 1 Bruker 300 A% iR
A5 (TMS S A%, CDCl; b 7); GC-MS i Hp
5890-5972 YA 5T 1 I FH A I 58 O 5 & 1) e M il
NAR-47 RURa] UPFSCI 5. i 55 SEIR Y8 ol A4 5%
PR KR S R LA F) B AR, AR T
B4l
3.2 ZWAHE
32,1 2-FUK-3--5-18 K F BR SR BR 3 (Sa) e 2-R
H3-(Z AT H)-5-32 0K F BR SR BR 25 (Sb) a9 4A%,

153 g (987 mmol)f¥) 2-ZJE-3- A F R (6a) 73 HILTE
1500 mL &7, 175 g (1.09 mol) ¥R ¥ T 150 mL &
it g2 i n 2 EIR S ih, T sl
RIS, HIEIE, sEUFH E R e, ST
Jat13 276 g 1) 2- 2390 -5-IR AR IR VR IR £1 Sa, T0 (R
WK, 7% 88.7%, stk

2-F -3 (U AR )-5- IR R IR AR IR £ (Sh) &
BlR] FHRAE, BEEMR, FUE 86%, LiTalifh.

322 6,6- (= A F A)FLKR-2,2-= F B F A& (13b)
Fo 4,4'- =% _6,6'- — FILK-2,2'- — F 8L F B5(4a) 496
A

75 g (0.3 mol)f¥) FL/K B R A% T~ 300 mL 7K, 4
FEF I 230 mL (1) 25%%20K, HUKERBRFIRS 0 C,
H£20.8 g (0.3 mol) 2l £R R £h A1 12.8 g (0.32 mol) AL
AT R KBS VR D M NN 3R (R A, I
REFE 0 CLUR 4.

41 g (0.2 mol)f) 2-2 F-5-1R-3-F 0K R S IR IR £h
F1 85 mL Mk SRR S, NN 300 mL 7KFH 60 mL ¥ &
i, KSR RIS 0 ‘CLLR, 15.9 g (0.23 mol)[{3F
THBRANAS T 120 mL /KM WAR I R,
T5 CUURBEHER MY 1 h, R 35 U A v 2 12 1
TN AR N, R AE 10 CUUF, T
BN 1 h, IATHEL A 85 C I MK HIRIR
th, VKOK#E R E] 0 Cid 8 AN I 4k, 381K
v, BT, 53] 33.9 g 6,6 X F 3 B k-
2,2- IR, KA E Ak,

B rpEART 330 mL /K &, n#h Tl 2
A9, 28RN 10 mL ISR, Rl N7,
13 BNE SE R 4G T, TR RPIRERAE Y &, &
TR /A k(Y 0 V=1 : 20~50)ULMi, 153 34.5 g (K
6,6'-FU(= 5 R -2,2'- IR i (13b), I fa%h i,
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UL R R 42%

4.4 IR-6,6'- " FIKIE-2,2- " HIR HfiG(4a): ({0
ghih, ML R 54%
323 [6,6-R(= & FH)BEK-2,2'- = K] = F B2 (14b)
896 A%,

20 g (0.05 mol)iJ 6,6 X (= Ji F KL eI -2,2'- —
1% H 1R (13b) 1] 400 mL T4 1) THF ¥ 1%, Kb i
WK AR IR —5 C, B Aot 5.6 g (0.14
mol) AL, PRI IEFE RNV 1 h, 218720, Bl
FESCNY 12 1y 18] SO AN KR 17 mL [ 15% 5058
KRR R N, HhJE, JEYHT THF 3, JEE
Wi T, 195 15.5 g [1[6,6'- (=i I Fo) BT -2,2'- — 3]
ZHRE(14b), FEL L, FRE 90%, LFTsith, dhEET
RV
324 (4-3£-6,6'- = AILKR-2,2'- =) = FEZ(10)49 5
AR

35 g (75.4 mmol)ff] 4,4'-IR-6,6- " FUIE-22"-—
HH % F T (4a) ] 300 mL T (1) THF %5f#, Kb 2
WA - CEERAEI R —20 C, ZieaHtinN 7
g (184.2 mmol)[EALERHE, TRILBEHE SN 1 h, 2T
FE, BRSOV S hy TR BN AR KR 20 mL )
15% S A AN A e K N, FlgE, JEDFH THF 3,
PEIRIEIRGE T, 193] 23.5 g [1(4-1R-6,6'- - FHL K-
2,2 " HIEEQ10), EEAHRY), FEE 94.7%, JLTEZk
b, GkEl TP RV
325 (44-=38-6,6-=AILK-22-—3) = FEE(3a)
EREEOY

35 g (75.4 mmol)f¥) 4,4'- " R-6,6'- FIEIE-2,2-
R Y G (4a) 1) 300 mL f¥) THF LA 30 mL {1 FHEEHEHE
ViR, oEE LI 10 g (263 mmol) B Ak 5 [ 14
A, NPT TR BEEE SN 2 h, R GE T, R4
YIW I 200 mL KBRS 8L, H SRR CBRAL 31X,
WA HLAN, JF KB ER AN T4, HhE, I8k
i, 15528 g MM(4,4- " JR-6,6'- I IE-2,2- k)
FIEE(3a)?, S tadleiRY, 72 91%, iFdlifh, 4ksl T
RV
3.2.6 223 (GEF H)-6,6'-R (= T H)IEK(15b)4Y
B AR

15 g (42.8 mmol)J(6,6'- XL (= i F L) B -2,2'- —
) HEE(14b)% T 250 mL AT, 8ot
49 g (0.17 mol) ) = JL4UR%, THEIRNR MY 10 h, ¥ E1%)
w, MR EhKTE 3 Wk, R U G /K6
BB T-H, 198, JEWRIR IR 4G T, B A4 F A i ek i
FEWG A, HI A mEvE i, 15 183 g M 2,2 X (R H
F5)-6,6"- W= 56 55 BE IR (15b), B (A iRy, 72 R
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89.7%.
3.2.7 4,5 (Z & F #£)-9,10-= A JE(16b) 894 A%,

7.8 g (16.3 mmol)fF) 2,2'- XL (L F 3)-6,6'- XL (— 5 FF
FOEEAR(1Sb)H T 150 mL (JG/K Sk, 2R
T, MA0.7 g (29 mmol) Sk A —Rifil, InF el v 1
h, 7EHEFE R Y R BRI R, R EIB =, N
AR, 43 R, FEERE R KTE 2 R, AP
FTEK MgSO, T4, 98, IEBBURIRAA T, HeRYH
REIRAE 2 25 4lith, LR LG/ AV @ V=1 1 20~50)
VEML, 19 1.5 g1 4,5-X0( =3 F 3%)-9,10- —&(FE(16b),
g, 7% 28.9%.
3.2.8 4-32-6,6'-—#,ILK-2,2-—FE(11a)f= 4,4-—
£-6,6'-— AILK-2.2- = P EE(22) 09 5 AR

26.1 mL ) - FEAAT 150 mL i) S FheiR S
B15), R EmA IS —78 C, 248 15.6 mL (K]
TSR T 100 mL [ SRR, PRI 30 g
(73.5 mmol)ff)(4,4'- " R-6,6'- " FIKEA-2,2"- KL — HIE
Ba)is T &R, RPN 1 h, B
101.7 mL B =M%, $idERpY 30 min, 22027305,
BN 150 mL A £ K U8 3 WK, sr i HLAH, FJEK
Na,SO, T4, ik, IR T, R 50 mL
ITK CIEFE LG, 153 26 g I 4.4-01-6,6'- " fiJBt
K-2,2- I (2a), FEREA, 77K 87.5%.

4-11-6,6'- IR AR-2,2'- I (11a), B4, 7=
# 84%.
329 2-i2-45-—HIEM2a)Fe 2,7-=i8-4,5-— AIE
(1a) 98-,

18.5 g (45.8 mmol)[f] 4,4'- " JR-6,6"- G FE-2,2'-
T HIEE(2a)¥ T 200 mL VKBS R, AT A R, 2%
P M 23 mL 1) 85% /K& B T 50 mL BE R IK%
W, PRIELBEEE RN 5 h, BB, g, WU 28
Ve, PRI A T, MARARYIAIA 200 mL /KA HE
IYEL, HE, JEVTH LK CREE S A, 1951 14.5 g1 2,7-
TS T AE(1R), ARG A, R 85%. 'H
NMR (CDCls, 300 MHz) d: 7.46~7.50 (m, 2H), 7.56 (s,
2H), 7.76~7.77 (d, J=1.8 Hz, 2H); “C NMR (CDCl;,
300 MHz) §: 114.30, 117.93, 118.13, 118.32, 121.00,
127.36, 128.21, 135.91; EI-MS (70 V) m/z (%): 372 (M",
70), 212 (100), 106 (72).

2-1R-4,5- " AE(12a), ARG, T 85%.
32,10 2-32-45- (= # F #)-9,10- = & FE (17b) A=
2,7-=i8-45- (= . F #£)-9,10-— S 3E(18b) 494 %,

3.16 g (10 mmol)ff) 4,5-X (=4 1 %£)-9,10- ~AJE
(16b)¥H#AE 150 mL [R5 iF, M 16.2 mg (0.1 mmol)
K EAE, INATHEL AR, MR 1.95 g (12

2354 http://sioc-journal.cn/
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mmol) R Z W T~ 20 mL ST RV, AR BEIHR R N 24
h, B, R S A R A K e 3 Tk, I
LR A MU JCKBR R AN T4, k0, DE0R ik 48
T, FRARV A RERAE B, 15 3.75 g 1 2-11- 4,5-%L
(=R 35)-9,10- & HETb) AT 4,5-X (= %6 F 3£)-9,10-
ZEAEQeb)R AW, ok Eaith, 7Y GC HEA
79%, BEHHRY), 77 75%.
2,7-R-4,5- (T 55)-9,10- A& 4E(18b), Mth
Giih, 77H 88%.
3.2.11  HARE40 19 69461

10 mmol [ [aj4& 1, 12, 17, 18 1 11 mmol 175 &
iR Ar'B(OH),, 4.2 g MITC/KERIRAIE S, TN 60 mL
[ 2R 30 mL 17K BL % 10 mL (¥ Z 8%, BN 115 mg
K] PA(PPhs), AT, 7EEORYR, Thil 13 S i
R, BEIFEN, AN 60 mL 7K, 2 A HUAE,
g ihKuE, APUHTEK MgSO, T, I8, I8k
FERAET, SRR LA 7y s alifh, 15 FH A i ik 5 45
fn, 19 ARG 19.

4,5- R -2-(3,4,5- AR AE(19_1): [ A,
% 86.5%. '"H NMR (CDCls, 300 MHz) o: 7.32~7.42
(m, 3H), 7.50 (s, 2H), 7.60~7.82 (m, 4H); *C NMR
(CDCls, 300 MHz) o: 111.17, 111.38, 112.25, 112.59,
114.35, 114.67, 119.64, 121.62, 124.04, 126.96, 127.36,
128.27, 128.36, 128.76, 134.76, 135.10; EI-MS (70 V) m/z
(%): 344 (M, 100), 324 (16), 172 (18). Anal. calcd for
CaoHoFs: C 69.77, H 2.63, F 27.59; found C 69.83, H 2.69,
F 27.56.

2-(2,3- L -4-IE N R IE)-4,5- 5 FE(19_2): At
44, W% 80.6%. 'TH NMR (CDCls, 300 MHz) 6: 1.01 (t,
J=14.7 Hz, 3H), 1.67~1.75 (m, 2H), 2.71 (t, J=15 Hz,
2H), 7.06 (t, J=15 Hz, 1H), 7.25 (t, J=15 Hz, 1H), 7.37
(d, J=8.4 Hz, 2H), 7.52~7.63 (m, 2H), 7.76~7.88 (m,
3H); *C NMR (CDCls, 300 MHz) 6: 13.86, 23.29, 30.90,
114.13, 115.56, 115.97, 123.85, 124.28, 125.19, 125.25,
126.54, 126.67, 127.55, 127.89, 131.59, 131.76, 134.54,
134.60, 134.69. Anal. calcd for Co3H ¢F4: C 74.99, H 4.38,
F 20.63; found C 74.65, H 4.39, F 20.65.

4,5- X =% HE)-2-(3,4,5- = PR HE)-9,10- A FE
(19_3): AfEA, R 78.4%. '"H NMR (CDCls, 300
MHz) 6: 2.59~2.63 (m, 2H), 2.83~2.90 (m, 2H), 7.29~
731 (m, 2H), 7.43~7.50 (m, 2H), 7.59 (d, J=6.9 Hz,
2H), 7.67 (s, 1H); *C NMR (CDCls, 300 MHz) ¢: 29.79,
111.12, 111.18, 111.27, 111.38, 111.47, 112.70, 113.04,
117.79, 118.16, 120.83, 120.96, 121.80, 126.49, 126.53,
127.26, 128.64, 135.08, 135.74, 135.79. Anal. calcd for
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CyoH, Fo: C 59.20, H 2.48, F 38.31; found C 59.42, H 2.55,
F 38.21.

2-(2,3- -4~ 1E IR I )-4,5- 30 (= 6 T 45)-9,10-
TEAAE9_4): AR, K 69.8%. 'TH NMR (CDCls,
300 MHz) 0: 0.95 (t, J=6.6 Hz, 3H), 1.38~1.40 (m, 4H),
1.64~1.70 (m, 2H), 2.71~2.73 (m, 6H), 6.87~6.96 (m,
1H), 7.07~7.33 (m, 4H), 7.64~7.78 (m, 3H); *C NMR
(CDCls, 300 MHz) §: 14.13, 22.63, 30.15, 30.89, 31.52,
35.55, 114.65, 123.92, 124.03, 124.15, 132.13, 133.26,
135.17, 137.09, 139.15, 140.16, 145.36, 148.38. Anal.
calcd for C,;HyFg: C 65.06, H 4.45, F 30.49; found C
65.11, H 4.54, F 30.37.

3.2.12 B ARLAW 20 494 %,

10 mmol ¥ FF [l 19 (R*=Br)F1 12 mmol f#) 75 K
2 Ar'B(OH),, 4.2 g (/KB RN, I 60 mL [
FZEFT 30 mL (7K AR 10 mL i 2/, FhIAN 115 mg
(1) PA(PPhs), fEALF, EREVORYT T, THEL I & Y
W, WEIFEIR, N 60 mL /K, 2> AN, F
A Ehokse, AVAERTEK MgSO, T4, ITIE, I8
FEIRAET, TR RERCAE 7> B alifk, T FH A ik o 2
mn, 19 HARLEY) 20.

4,5- Z5i-2-(4-(4-1FE N A O ) K HE)-7-(3,4,5- =3
ZHEHAEQR0_1): @k, 1% 87.9%. 'TH NMR (CDCl;,
300 MHz) d: 1.03 (t, J=14.8 Hz, 3H), 1.05~1.11 (m,
2H), 1.23 (t, J=0.78 Hz, 2H), 1.34~1.38 (m, 3H), 1.48~
1.50 (m, 1H), 1.92 (dd, J=6.6, 6.0 Hz, 4H), 2.54 (t, J=
12.3 Hz, 1H), 7.34 (t, J=0.6 Hz, 4H), 7.52 (d, J=6.3 Hz,
1H), 7.63~7.68 (m, 3H), 7.71~7.73 (m, 1H), 7.77 (d, J=
1.8 Hz, 2H), 7.86 (s, 1H); *C NMR (CDCl;, 300 MHz) ¢:
14.51, 20.14, 33.64, 34.40, 37.13, 39.81, 44.45, 111.12,
111.18, 111.21, 111.30, 111.41, 112.29, 112.63, 113.05,
113.37, 121.63, 127.14, 127.67, 128.69, 135.30, 135.37,
136.49, 141.18, 141.29, 148.34, 161.30. Anal. calcd for
CssHaoFs: C 77.19, H 5.37, F 17.44; found C 77.26, H 5.42,
F 17.32.

2-[3,5- B -4-( = AR R ) R 2 ]-7-(2,3- R -4- 1E
NHEIRIE)-4,5- " HFEQ0 2), AT, KFE 67.6%. 'H
NMR (CDCl;, 300 MHz) ¢: 1.01 (t, J=14.7 Hz, 3H),
1.67~1.75 (m, 2H), 2.73 (t, J=15.0 Hz, 2H), 7.06 (t, J=
15.0 Hz, 1H), 7.24 (t, J=14.7 Hz, 1H), 7.37 (d, J=8.4 Hz,
2H), 7.58 (q, J=32.4 Hz, 2H), 7.76~7.87 (m, 4H); "*C
NMR (CDCl;, 300 MHz) 6: 13.73, 24.16, 31.09, 111.12,
111.36, 117.63, 123.37, 127.36, 129.72, 131.06, 135.41,
139.13, 139.21, 145.86, 145.95, 154.27. Anal. calcd for
CsoH,7F,0: C 63.84, H 3.04, F 30.29; found C 63.55, H
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3.06, F 30.42.

4,5- R -2-(2-F-4- 1E R FE IR ) -7-(3,4,5- R SE)
3E(20_3): AMGEE, WE 74.8%. '"H NMR (CDCls, 300
MHz) 6: 0.92 (t, J=12.9 Hz, 3H), 1.36~1.39 (m, 4H),
1.65~1.70 (m, 2H), 2.67 (t, J=15.3 Hz, 2H), 7.06 (t, J=
24.0 Hz, 2H), 7.33 (t, J=14.7 Hz, 2H), 7.45~7.51 (m,
2H), 7.63 (d, J=12.9 Hz, 1H), 7.69~7.74 (m, 3H), 7.82
(s, 1H); C NMR (CDCls, 300 MHz) §: 14.13, 22.63,
30.89, 31.52, 35.55, 111.16, 111.25, 111.45, 112.33,
112.69, 114.88, 116.14, 116.43, 121.67, 124.01, 124.87,
127.65, 128.62, 130.29, 130.34, 135.34, 135.40, 145.86,
145.96, 158.27. Anal. caled for Cs;;HyFg: C 73.22, H 4.36,
F 22.42; found C 73.54, H 4.38, F 22.32.

2,7-R(2,3- i -4- 1IE N S 8 )-4,5- — 56 AF (20_4):
(i 44, WK 87.5%. '"H NMR (CDCl;, 300 MHz) o:
1.00 (t, J=17.6 Hz, 6H), 1.66~1.74 (m, 4H), 2.71 (t, J=
14.6 Hz, 4H), 7.04 (t, J=15.6 Hz, 2H), 7.40~7.53 (m,
2H), 7.76 (s, 2H), 7.82~7.87 (m, 2H), 7.89 (s, 2H); "*C
NMR (CDCl;, 300 MHz) 6: 13.86, 23.29, 30.90, 114.13,
114.25, 114.37, 114.48, 114.71, 115.52, 115.56, 115.97,
123.85, 123.89, 123.98, 124.28, 125.19, 125.25, 126.54,
126.27, 127.55, 127.89, 131.59, 131.76, 134.54, 134.60,
134.96. Anal. calcd for C3,Ha4Fg: C 73.56, H 4.63, F 21.82;
found C 73.82, H 4.64, F 21.76.

2-(2-F-4- 1F SR FE IR FE)-4,5- X0 (= 56 35)-7-(3,4,5-
ZEAHE)-9,10- A FEQ0_5): AMFEIA, W 58%. 'H
NMR (CDCl;, 300 MHz) d: 0.93~0.95 (m, 3H), 1.38~
1.40 (m, 4H), 1.79~1.83 (m, 2H), 2.71~2.73 (m, 6H),
6.79~6.84 (m, 1H), 7.07~7.33 (m, 4H), 7.64~7.78 (m,
4H); *C NMR (CDCls, 300 MHz) &: 14.15, 20.74, 31.06,
31.12, 3435, 111.14, 111.16, 11121, 111.42, 112.06,
113.36, 124.25, 124.32, 127.61, 128.12, 134.17, 134.29,
135.24, 135.29, 135.37, 136.34, 141.21, 141.33, 148.16.
Anal. calcd for C33Hy4F: C 64.92, H 3.96, F 31.12; found
C 65.18, H 3.72, F 31.08.
3.2.13  HARuE4h 22 696

10 mmol 1) )44 19 (R =Br)¥fi#£E 50 mL (1) -1
PUmem o, ER AR T, A - Sl P 2
—78 C, Z& A 4.8 mL [£] 2.5 mol/L IF | R4
B, e —70 CLARNHHE RN 10 min, WD
1.68 g [1) 4-N LR CUHHE T 15 mL Jo/K VU S0 (17,
AR TR SRR N 1 b, AN 20 mL [RI/K K %
N, AN, KA LR OERREE 3 K, WERL
AT RN B 2R K, TEK MgSO, T, ibug, ek
R4+, FRARPHREIRAE 7 B alife, 15 a4 21.
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5 mmol ¥ A] A 21 ¥ (Y 50 mL 145 — S e
L ERARYR, HlA- OB KRS —30 C, 2
&3 1.75 mL (11 mmol) i = Z kg, #iRAE—30
CUL N HEFE Y 10 min, A1 11 mmol ) =#LH-
LRSI, 7E—30 CLURHiHE RN 2 h, S48 F 3 %30,
TN 50 mL AR R SN /K 3 K N, 43 H AT L
F, KAHH S8 CERAEHL 3 Wk, WA PRI R &
ERIKE, ToK MgSO, T4, I8, MRS T, Tk
RV 7y 2 2lith, MK CEES o, 3 HR
&Y 22.

4,5- 5 -2-(4-1E N JE- i A 2L 3E)-7-(3,4,5- = FR
HAE(22_1): Ak, ek 64.5%. "H NMR (CDCL,
300 MHz) §: 0.86 (t, J=14.8 Hz, 3H), 1.25~1.36 (m,
2H), 1.40~1.42 (m, 2H), 1.44~1.48 (m, 3H), 1.50~1.54
(m, 2H), 1.88~2.00 (m, 4H), 2.52~2.56 (m, 1H), 7.32~
7.34 (m, 2H), 7.48 (d, J=12.0 Hz, 1H), 7.61 (s, 2H),
7.63~7.67 (m, 2H), 7.77 (s, 1H); *C NMR (CDCl;, 300
MHz) d: 14.52, 20.15, 33.63, 34.42, 37.13, 39.82, 44.46,
112.12, 112.27, 114.70, 115.16, 122.64, 125.06, 128.25,
128.62, 135.31, 135.38, 135.47, 138.14. Anal. calcd for
CaoHosFs: C 74.35, H 5.38, F 20.28; found C 74.65, H 5.42,
F 20.16.

2-(4-1E A 36 - I 20 2 )-4,5- R (= g8 5 )-7-
(3,4,5- —H K HE)-9,10- “ A FF(22_2): A [EAAk, R
52.7%. '"H NMR (CDCl;, 300 MHz) d: 0.95 (t, J=15 Hz,
3H), 1.05~1.11 (m, 4H), 1.22~1.51 (m, 5H), 1.89~1.96
(m, 4H), 2.71~2.83 (m, 5H), 7.21~7.25 (m, 4H), 7.28~
7.32 (m, 1H), 7.67 (s, 1H); >C NMR (CDCl;, 300 MHz) ¢
14.45, 20.17, 31.06, 31.14, 33.74, 34.51, 37.16, 39.80,
4455, 111.12, 111.18, 111.24, 111.47, 112.14, 122.63,
124.26, 127.67, 128.68, 134.22, 134.29, 135.45, 135.49,
141.34, 148.49. Anal. calcd for Cs;;H,7Fq: C 65.26, H 4.77,
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F 29.97; found C 65.65, H 4.80, F 29.86.
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