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F 1: #X I ish

E-4# No. | Ry R, Rs R, A E
1.001 H H H H CH, CH,
1.002 | CH, H H H CH, CH
1.003 | C.Hs H H H CH, CH,
1.004 |E-CH |H H H CH, CH,
1.005 | #-CH, |H H H CH, CH.
1.006 JE~C,H, H H H CH, CH,
1.007 | #-CH |H H H CH; CH,
1.008 | 1fF-CH, |H H H CH, CH,
1.009 |®-CH |H H H CH; CH,
1.010  |H CH, H H CH, CH;
1.011 CH, CH, H H CH, CH,
1.012 | C.Hs CHs H H CH, CH,
1.018 | E-CH, |CHs H H CH, CH,
1.014 #~CH, |CH, H H CH, CH,
1.015 | JE~CH, | CH, H H CH, CH,
1.016 #-CH, | CH, H H CH, CH,
1.017 | 1¥-CH | CH, H H CH., CH,
1.018 | ®CH, | CH, H H CH, CH,
1.019 | H CHs CH, H CH, CH,
1.020 | CH, CHj CH;, H CH, CH,
1.021 CzHs CH, CH, H CH, CH,
1.022 | E-CH | CH, CH;, H CH, CH,
1.023 #-CH, | CH, CH, H CH, CH,
1.024 | E-CH | CH, CH, H CH, CH,
1.025 | F#=CH, | CH, CH, H CH, CHa
1.026 | #-Cl, | cH, CH, H CH, CH,
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A% No. | R, R. Rs R4 A E
1.027 #=x~-C,H, CH,4 CH; H CH, CH,
1.028 | H CH;, CHs CH; |CH. CH.,
1.029 | CH, CH, CHs CH; | CH, CH,
1.030 | C.Hs CH, CH, CH; | CH, CH,
1.031 | E-CH, |CH, CH, CH; |CH, CH,
1032 | F~CH | CH, CH, CH, |CH, CH,
1.033 | E-CH, | CH, CH, CH; |CH. CH.,
1.034 | A-CH |cCH, CH, CH; | CH, CH,
1.035 AF-CH, | CH, CHs, CHs |CH. CH,
1.036 | ®-CH | CH, CHs CH: |CH, CH,
1.037  |H CH CHs CH; |CH.CH, |CH,
1.038 | CH, CH, CH, CH; |CH.CH, |CH,
1.039 | C.Hs CH, CHs CH; |CH.CH, |CH,
1.040 | E-CH | CH, CH, CH; |CH.CH, |CH,
1.041 #-CH, | CH, CH;, CH; | CH,CH, |CH,
1.042 | E-CH | CH, CH, CHs |CH.CH, |CH,
1.043 | #-CH, | CH, CH, CH; |CH,.CH, |CH,
1.044 AF-CH, | CH, CH, CH; | CH.CH, |CH,
1.045 | ®-CH, | CcH, CHs, CH; |CH.CH, |CH,
1.046 | H CH, CH, CH; | CH.CH, | CH,CH,
1.047 | CH, CH, CH, CH; | CH,CH, | CH,CH,
1.048 | C,Hs CH, CH, CH; | CH,CH, | CH,CH,
1.049 | E£-CH, | CH, CH, CH; | CH.CH, | CH,CH,
1.050 #-CH, | CH, CH;, CH; | CH,CH, | CH,CH,
1.051 E-CH, | CH, CH, CHs | CH.CH, | CH,CH,
1.052 #-CH, | cH, CH, CH; |CH,CH, | CH,CH,
1.053 F-CH, | CH, CH;, CH; | CH,CH, | CH,CH,
1.054 | ®-CH | CH, CH, CH; | CH,CH, | CH,CH,
1.055 | H CH, CH, CH; | CH, CH,CH,
1.056 | CH, CH, CH, CH; | CH, CH.CH,
1.057 | CoHs CH, CH, CHs | CH, CH.CH,
1.058 |E-CH | CH, CH, CH; | CH, CH,CH,
1.059 | #-CH | CH, CH, CH; |CH, CH,CH,
1.060 |E-CH, CH, CH, CH;, | CH, CH,CH;

14
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a4 No. | R, R, Rs Rs A E
1.061 | F-CH, | CH, CH, CH; |CH, CH,CH;
1.062 | 1-CH, |CH, CH, CHs | CH, CH,CH,
1.063 | ®-CH, |CH, CHs CH; | CH, CH.CH,
1.064 | H H H H CHCH, CH,
1.065 | CHs H H H CHCH, CH,
1.066 CH,3 H H H C(CHa). CH,
1.067 | H CH, H H C(CHs), | CH.
1.068 H H H H C(CH3), CH.
1.069 | H H CHa CH, |[cH, CH(CHj)
1.070 | H H H H CH.CH, |CH,
1.071 |H H CHs H CH.CH, |CH,
1072 |H H H H CH, CH(CHj)
1073 |H H H H CH,CH, | CH(CHy)
1.074 | H CH,CH; |H H CH, CH,
1.075 | CH, H H H CH, CH,C(CHy),
1.076 | CH, CH(CHa), | H H CH,CH, |CH,
1.077 |H H CH H CH, C(CHa),
1.078 | Cl H H H C(CHa), | CH,
1.079 | CN H H H C(CHs), | CH.
1.080 | COOCH, | H H H CH. CH,
1.081  [COOH |H H H CH, CH,
1.082 | OCH;, H H H CH. CH,
1.083 | OCH,CH, | H H H CH, CH,
1.084 | H H H H CH(CI) CH,CH,
1.085 |H H H H CH, CH(CI)
1.086 | H H H Br CH, CH,
1.087 | H OCH, H H CH,CH, | CH(COO-CHj)
1.089 | CH, OCH, CH H CH,CH; | CH(COO-CH,)
1.090 | H CH;, CHs, H CHCH, | CH(COO-CH,)
1.091 | H H H CHCH, | C(CN)-(COOCH,)
1.092 |H H OH CH; | CH,CH, | CH(COO-CHs)
1.093 | H OH H H CH, CH,CH,
1.094 | H COOCH, |H H CH, CH,CH,
1.095 | H COOH H H CH, CH,CH,
1.096 | H H H H CH., CH,-CH(COO-CH;)
1.097 | H OCH,CH; |H H CH, CH.,CH,
1.098 | H OCH,CH, | H H CH, CH,-CH(COO-CH;)
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ERXTHE &G PH A mb iR R L PG5k
LA P1: W 3-T FI-MIR[2.2.11F-2-8(/4% No.1.001)H % 4-
T -3-BMER[3.2.1]F-2-F4: o

O

CH,
a) ¥ 400ml =R LT # 98.7g(0.81 K 7R)3- & F R AIR[2.2.1] -2
B Fe 32.9g(0.24 BER)LBAHZ KAV ERBER Y AtEmisit4. &
FHEE(CO/ARB)VIRE, £25 0 AERELHSHT, ARES
-8C2|-10C T# A MmN 230g ££ LB (0.97 BER)F & 32% L L%, M E
HRRERGHAEBREA-SCTHBEH— . KEMA 2008 X, BE
MmN AE 100ml K ¥ 65 20g(0.16 B R) BB, 55 A Huin 56 F Kk
d, BIXRBE TR, FRTRE AT A RKREL DT XM 81.9¢ 4-
R -3-AMIR[3.2.1)F-2-8, HA&FH 93%, FFHTEN 68.2%.

'H-NMR (CDCly): 4.42 ppm, d, 1H; 4.18 ppm, d, 1H; 3.08 ppm, 2H; 1.95-2.08 ppm, 4H;
1.84 ppm, m, 1H; 1.67 ppm, m, 1H.

by AR EEEF, ¥ 95.2g 3-F FIRIR[2.2.1] F-2-F% AT 400ml
ZRFERA; MmN 32.6g LEAZ KAWL ROWAIFREH-10
C.4-8C2]-10°C o) R JLE B A BEH B, K6 £ 2.40 18R mA 199ml
36-40%% L L8, F AR RE RSB E-10C T FHIE 2 I M. MEK
R iee P N E] 400g /K ST, F o B kA e, A 100g
KA 100ml 15% EFBRAAE R GRS TEE, REKZANAMA
100ml 25% 8 B B s & bk, FFREE A 100ml K3k, RA &K
A 200ml — A FPhizkik. MEWRRAGMAMNANLLBIEA 50C T Arnst
AR BRG. MRBREKEETFE 53Pa THATHOHEE, ABEH
40-45C T 475 27g 3-% T A RIR(2.2.11k-2-8A(n s B At), R AmE
A 55-60°C F £ %] 60g 4- & F I -3- B W ER[3.2.1]F-2-8, vL AT 5l 640
WRAA KA, AEHFEL 557%, HFABBEMH 77.8% (LR 5 8
1% A A IR AE).
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03109514. 3 oM B FE1a/16m

LB P2: W 3-FFH-WIL[2.2.2]F-2-F (4SS No.1.070)% & 4-
T ¥ K -3-ARIR[3.2.2] F-2-FR:

O
O

CH

2

KM T A Pl ke, £ 286mgRlmmol) L84 =K &%
A B, 4 955mg(7Tmmol)3- & F K X K [2.22] F -2-8 5
1.64g(8.4mmol) 32%%M L LB R F. 45 & & 1g 4-3 F 3L -3- R [3.2.2]
F-2-B., AT 10% LR UE AT EEEELE, F5AHBX
B 5k 4- T F R -3- A IR [3.2.2] £ -2-8F.

'H-NMR (CDCls): 4.62 ppm, “s”, 1H; 4.25 ppm, “s”, 1H; 2.9-3.0 ppm, 2H; 1.9-2.1 ppm, 2H;
1.7-1.9 ppm, 6H.

L0 P3: W 4-F ¥ -3-AMIR[3.2.1]F2-F 4 & 4-B K WIR[3.2.1]
F-3-%-2-FRe = L& 3

H
- /\r!r/\

O HC K

CH,
CH,

£ 2.23g20mmol) = T B A+ 0.13g(2mmol) £ 4L 47 A £ o, K
2.76g(20mmol)4- T ¥ K -3- A R IK[3.2.1]| F-2-F m# 5B EH 55CH
R¥FF 2.5 ME., REBEGRERAWET Hyflo® T B A AL ETFH. &
BIAMM G RIEFEH X 4-FEABIR[3.21)1F-3-F-2-8 = . &

}ﬂ';—o

%26P] P4: By 4-00 F IR -3-FRIL[3.2.1| F-2-FH & 4- B K -RIE[3.2.1)

17



03109514. 3 oM P ZE15/161

IR PR TIRES T TS

- I,
O Hsc/\N

Hsc CH

O
£ TF 534 P3, £ 1.29g(10mmol) Hiinig’s & F= 0.13g 5B 47 /£ &,
¥ 1.38g(10mmol) 4- T ¥ 3 -3- 8 IR [3.2.1] F-2-F £ 10ml T A5 P HEH
12 af, SEFARASGETHFHERAZALEZ TR, AMFHAHH
BT XE 4-FARIR[321|F-3-%-2-Feg LA —Faxi .

] PS5 & 4-F LA VOR[3.2.11F-3--2-BR 6544 3k

O  Na*

O

AREAH 10CT, #F121g0.22 BR)FTARXAETETH 30%5 %
#EHmANE 190ml FEA 10ml —FRAFPEBEGEER T, ddHEE
GREAVE., REALABIHIBU SR EITEGEHT, E3004R0G
R ESRPERBMNERT 20ml P X 20.7g(0.15 F R)4-£ F
A -3-RMIR[3.2.1)F-2-F. A EBETHEEYE 2 IHE, AR
SR ERLE Y, FRPERkE.

LB P6: F E3E4] PS5 0944 40 A MIR[3.2.11 F 5%-2.4- = 8A:
O

O
¥ L dwff 2] 69 4-F I IR [3.2.1] F-3-55-2-BF 65 44 25 e A 3] 300mI sk K
o FAKEEAY pHAEA 3, FHAIK[3.2.1] F5-2.4- =8 L B4k
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HRRE, RACLRUERIK, AXE%E, RAABATFHRIATELR
K4 2 4 50ml. W FHH 15.2g(73.3%) 46 XL [3.2.1] F 55-2,4- =8,
A5 &4 128-129TC.

L3P PT: XD B 4-BEAVGR[3.21F-3-F2-HAMEMEATE
H A XIR[3.2.1] F -2,4-—8A:

ERREEVH 40ml = PR ZHYF 65 4.27g(79mmol) ¥ &4 4 A
Ykt b b, ERmEH 25-35CTF, 25 0HA, ERFELEHT. &
TER T M 7.2g(52mmol) 4-8 F K -3-F MIK[3.2.1]F-2-8 £ 20ml
YRR FGEKR. BET 05 IHE, BRERSHA 200ml K
AN 100ml L& CERRE A, RAANAA 100ml Kbk, &
BE4A KA, A4 35ml e 2N REAEY pHAA 3, HFH %A 400ml
LRUBRRWE, REAVMAKEE BAIABETRE SEHS
MaesARXBREG. Medize BRAT Ak E, 3 6.3g(46mmol)
W IER[3.2.1]F bc-2,4-—F, LAEH 93%, AR R 81.4%, &
B A 129-130C,

L3b] P8 EARN B 4-FARIR[3.2.1F-3-H-2- e = oA EEEAR
T A RIR[3.2.1]F 4-2,4-—FF:

EM T E£#&4] P3, £ 2.23g(22mmol) = T H: A= 0.13g(2mmol) F AL
AER, EEETH 2.76220mmol)4- T F 2 3-8 K 3K[3.2.1] F-2-
BAZE 10ml SRS P83 15 D bb. FRA M BB B EH 55CHERS
98 30 24r, REAKTRKIFA OB TEL pHALA 10 X FH
5. BAKRABBRACE pHAAA 2, MR OB, @THBMATHRF
it R K R, A fFR] 2.05g(74.3%) 4 ER([3.2.1]F -2,4-— 89, H
fs .5 4 129-130°C.
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