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FERTN, Bk 4- ([1,1-090K] -3-38) -2-5F%EMk 0.048mol. 13,13-
TR RE-7,13- A -SH-MIBERITEE 0.0576mol, = Zf% 0.0576mol, PUS R
WA, FHRZE 50C~70°C. RIVEARTEIR T, MARRE, SREHEA R
(I A el o T YR I [ A I N Z AR KM PRI %, PR ST e AT H i
ghiih, 5% 0.0369mol 1L & 5, 75K 77%.

Hl 6: LBEY 6 BIE K

2-F-4-fIETR 0.10mol, 9-FEMIR 0.12mol, WM T IL HIK, A&/~
PR NI DY = 2R B 0.15mol, AxPRET 0.25mol, Z&MH/K 100mL, i+
LAY 24 /NI, S5 R G FIR R IR, FH TR L EAE U AR
AHLZ, HICKBRRE: T4, W38, WRZAWEEEE, B2, S
0.075mol [ (il A4 a) A 2-%(-4- (9-FEHRL) WM =2 75%.

TEEN, ik 2-5-4- (9-3EHL) ¥k 0.048mol. 13,13-— FikE
7,13- & -5H-M[WEIEIY BE 0.0576mol, =M 0.0576mol, PUEHng s
#, FHRZ 50C~70°C. RN ERFER T, MAHE, SRS R E &
b YE . L BB A A I N ZE TR FR ISR, P S e A I 4
7330 0.0389mol 1L 54 6, 772 81%.

Hl&B 7: BT BIE K

17
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.y ®
@/I + B(OH)ZA‘? O — C /N \N
U D O O

2-E(-4-fH s IARIER 0.10mol, ZXAER 0.12mol, WHET 1L 2K, AN
PR NI DY = 2R B 0.15mol, AxPRET 0.25mol, Z&MH/K 100mL, i+
TSN 24 /NI, R N2 RS TR T IMNZETRK,  H GFR CIEA U AR
APZ, HTCKERIREE T, 8. R EEEE, FAEZE0T, 58
0.082mol [ [E kAl 2-5(-4- (2-FKFL) EEMEmh =2 82%.

TEEAN, Brhiafs 2-50-4- (2-2R3%) MEMmsk 0.048mol. 13,13-"-H
-7 13- A -SH-M| B FEIY IE 0.0576mol, =% 0.0576mol, PYEMRMEAR
WA, JHRE 50°C~70°Ce ROME AR N, IIAFEE, SR )5 404 R [
ATty o Tk R I A I N ZE TR KR B e, T U R I B 45
155 0.0384mol tb 51 7, 772 80%.

SEHAY 8: LG 8 (M Ik

Y

2-5 -4~ PAEIER 0.10mol, 1-Z8AJER 0.13mol, ¥ARET 1L K, 754
AR I DY =L B 0.15mol, #RFREN 0.25mol, ZZ4E/K 100mL, ##
PRI Y. 24 /NI, O R EHR NI ZE K, H AR OTEAS TR
EHNZ, HICKRBREET S, Lk, WIEEWEERE, BAEN, 5
tH 0.079mol [ EIEAAF a4k 2-5-4- (2-Z55E) WMk ™ 2K 79%.

RN, WPk 2-50-4- (1-Z835) msMabk 0.048mol. 13,13- I

18
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HE-7,13-F-SH-WBEIFENY BE 0.0576mol, =M% 0.0576mol, VU E R ik
WA, THES 50°C~70°C. OMNMET RN, IATEE, S5 104 R [l
ATty o Tk R I A I N ZE TR KR B e, T U R I B 45
155 0.0350mol 451 8, 172 73%.

HB 9: LBEY 9 HIE K

(HObB
rot ” ' *‘
Y NH N7/
CI

| N

2-5 -4~ EIER 0.10mol, 2-ZEWIER 0.12mol, #AET 1L H2K, 7R
AR I DY =L B 0.15mol, #RFREN 0.25mol, ZZ4E/K 100mL, ##
PRI Y. 24 /NI, O R EHR NI ZE K, H AR OTEAS TR
EAMZ, HICKRBREET S, k. WEEMAEwE, BHEN, &
i 0.076mol [ (A A& b ) fA 2-5-4- (2-Z53E) W IR 2 76%,

AR, WAk 2-50-4- (2-Z83E) mEMmbk 0.048mol. 13,13- 1
-7 13- A -SH-M| B FEIY IE 0.0576mol, =% 0.0576mol, PYEMRMEAR
WA, JHRE 50°C~70°Ce ROME AR N, IIAFEE, SR )5 404 R [
AL o T DRI [ A I AN ZE IR A e %, T S0 e P R 4
1330 0.0384mol 4L 54 9, 772 80%.

WA DF R DU &t &9 9. Wk E T 5t 549 1-8
M 10-24,

19
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L, B8P

B(OH): ¢

9-1

fm% w

9

iR AR S 9-1 1A K

2-5 -4~ AEIRR 29.05¢(0.1mol), 2-Z5WIfR 20.64g(0.12mmol), #5fiFT
1L W2, ZEESRP NI DY =B 11.7g (10.15mmol), % & 4
34.55g (0.25mol), ZEMH7K 100mL, IR N 24 /N, [ 45 55
NI ZZRK, ﬁﬁ LR LR WUSER A VLZ , -SRI R 115, ik vk
PRI, FALENT, 3 22.1g Al ke &4 9-1 7=
£ 76%.
& 9 HIE

FEFEVR, K a] 44 9-1 13. 96g(0 048mol). 13,13- " H :-7,13- 4 -5H-
W W JF I B 5.97g(0.02mol), it fk Hd 1.52g(0.008mol), A & L 4
3.09g(0.055mol), 8-FFLmEEnk 1. 16g(0 008 mol), —H L K(DMSO)100ml,
FHRE 2 150°CHiHE . ROV EE AR N, IMATEE, SR 504 W a4 L 98 .
REVE AR I ZE B /K A BEDE S, , PR s e i B A5 b, 15 2
1291g 6541 9, 772 80%.

HPLC #H[5 KT 99%. Jaits: THEAE N 806.95; WIHA{H N 806.96. JT
W THHEAE N C: 84.84%; H: 4.75%; N: 10.41%:; WA K C: 84.83%;
H: 4.76%; N: 10.41%.

20
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H2 5 10: LB 10 5K

(]
JQ )
SR ~ ool
\cg / N NH N—& N
B(OH), \NJ\CI O

2-5-4-TE K 0.10mol, 4-KZRBIIR 0.12mol, #ET 1L X, 1
FUARP R IV =R LB 0.15mol, BREEEY 0.25mol, Z&1%7K 100mL,
LRI SN, 24 /NI, SRV ESHR S RN I ZEIK, H O CREAEL
WEEALE, MK T, €. WRAMGERAE, BHET,
75 H1°0.073mol A 6 [E] 44 o (] 44 4-([1,1'-BE 2R ]-4-35 -2 -G s AR 7 32 73%

FERRT, B P AR 4- ([1,1-5E2K]-4- 05D -2- 5 s 4E06k 0.048mol. 13,13-
TR RE-7,13- A -SH-MIBERITEE 0.0576mol, = Zf% 0.0576mol, PUS R
A, TR A 50°C~70°C. RMVEHRFR N, AR, REEAERN
(I AL i o T VR A I N ZE TR 7K FR B %, PR 50 PR e A0 HH i
ghim, 19200.0394mol L5 10, 772 82%.

HlB 11 4S5 11 A

O L
= * +NL
N\fN O N o
Cl  (HO),B \lecn O

2-F-4-f g eobk 0.10mol, 3-BEZRHIER 0.11mol, ¥E T 1L K, 7F
SR N A DU = FEFLBEAT 0.15mol, FRIBET 0.25mol, 7£4%7K 100mL,

21
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AL Y. 24 /NI, ROV R 5 H R N IMAZRIK, O OTE A<
WEANZ, HIEAKRBREET 6, . WEZARGSRE, B2,
7511 0.078mol [ {0 [ 44 R4 4-([ 1,136 K] -3-3 )-2- G s IR 7 2K 78%

FERAT, B A aE 4-([1,1-156] -3-38)-2-5 s Mk 0.048mol. 13,13-
THSE-T 13- A -SH-MEREIEIYBE 0.0576mol, = Z K% 0.0576mol, PUZ(ME
WA, FHRAE 50C~70°C. MV AT R T, IMAFEE, R4
L sk o ok P A T N 28 TR /KA R A8, PR U e R HH i
ghih, 1530 0.0355mol tb A 11, 77 74%.

Ml dl 12: LGP 12 HE K

- ”‘o%
OO

O

Z/

2-5-4-TE K 0.10mol, 9-AEIER 0.12mol, ##ET 1L WK, 2%
AR I DY =L B 0.15mol, #RFREN 0.25mol, ZZ4E/K 100mL, ##
FEEIGER N, 24 /B, RO HR TR T IMAZZIRK, H AR AR EUR
EEHENE, HITKREE: T, g, WIEAMWESRE, B2, 5
tH 0.073mol [ EIE A [E)4E 2-5(-4- (9-FERE) MMk ™= 2K 73%.

FERAT, Bk 2-50-4- (9-FEFL) WMk 0.048mol. 13,13-—H
Feo7 13- & -5H-M| RV EE 0.0576mol, = 4% 0.0576mol, P& W fi
WA, JHRE 50°C~70°Ce ROME AR N, IIAFEE, SR )5 404 R [
PRI D8 o I [FAA I A 2T KA HEE ek, T S e i FE I E 45
1520 0.0340mol 4L 5H 12, 77Z 71%.

w2 13: B 13 BIE K

22
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' 7\ NH = N
oH N (T )— ~
_ /)IN\ " @‘B\ > 7N + O —» "\ N>:N
NTINT N OH )=N NH
’ W,

2-50-A-FAE IF[2,3-d]M%5BE 0.10mol, ZEHIEE 0.13mol, T IL
K, RSP T IAV =R 0.15mol, BRIRAT 0.25mol, Z&E1E/K
100mL, RGN 24 /N, OS5 G TR T I &K, H AR
CEEARUEEANLZ, HCKRRET 1, k. WEARER0IE, /
FEZAT, 45 H) 0.074mol H 4 [ 44 T [A) 44 2-5-4- K BRI IE I [2,3-d] W e ) 22
74%.,

FERTN, Bk 2-5-4-2R L0 e FF[2,3-d]ME e 0.0480mol. 13,13-
TUMIE-7,13- A -SH-MEBEIEIY BE 0.0576mol, = Zf% 0.0576mol, PUZ(E
M, FHRZE 50°C~70°C. RIVERFIR N, MARE, RGN
(I A el o T YR I [ A I N Z AR KM PRI %, PR ST e AT H i
ghim, 19200.0374mol LG5 13, 772 78%.

w5 14: 4B 14 &
&, Q)
X O T = 85 S
NN g OH )—N q
Cl

=" OOCIC

el
-~ -~
Zi /i /i

Z,

2-G{-A-fnt g JF[2,3-d]"E0E 0.10mol, 1-Z5HlEE 0.12mol, WfRT 1L
2R, FERARY I I DY =K B 0.15mol, XFREH 0.25mol, ZZ1E7K
100mL, HibEEIG R 24 /N, SO S5 G H R T IAZWK, HOR
CREABNEEAN)Z, HIGKmBRS T, . WRAWEEEIE, 7
FEEMT, 434 0.076mol HMAEAF AR 2-5-4- (1-Z835) nkiE JF[2,3-d]

23
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PRI 76%.

EEAN, s 2-5-4- (1-Z838) mbRE IF[2,3-d]#ERE 0.048mol.
13,13- = W J-7,13- & -5H-W[ I Jf- AT I 0.0576mol, = & fi% 0.0576mol, P4
LR, FHRZE 50°C~70°C. RNVERFEET, MAHE, AR5
A S AR T o o P [ A i N 2K A R e, A A e
BEEE 45N, 755 0.0370mol LAY 14, 75 77%.

w2 15: B 15 BIE K

SEATS
(j\)\ N $ — + NH — >
N \NJ\CI O

2-50-4-FIAL e I [2,3-d]MEE 0.10mol, 2-ZEAIEE 0.12mol, R T 1L
K, fERSRD N IA DY =KL 0.15mol, ARFRHAN 0.25mol, 281K
100mL, FFEESNY 24 /N, NS REE R N IIAZEK, HOR%

PR O EA YR, HICKRREET B, k. WMERMEAEE, B
H}%‘*ﬁ, 3H 0.076mol AR 2-G-4- (2-Z5FL) AL JF[2,3-d]
WEIE 7 2R 76%

EREAN, s 2-5-4- (2-Z835) mbRE JF[2,3-d]#ERE 0.048mol.
13,13- i 57, 13- & -5H-M| W 0T IE 0.0576mol, — 4K 0.0576mol, Y
SIRmEMAE R, FHEA 50°C~70°C. RN ERFE T, MATEE, KR40
A A T AR 8 o o Y A [ A N AR ORT R R MR, B AU e
s gk i, 1551 0.0370mol 454 15, 772 77%.

w2 16: LB 16 BIE K

24
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o Q
5. 9. %8
SN \NJN\QJr O _ ) NH
Ho” o N \N/IKC' O

2-S-4-HE e 31[2,3 -d]"ERE 0.10mol, 4-FEFHER 0.12mol, ¥ T 1L
K, fERSRD N IA DY =KL 0.15mol, ARFRHAN 0.25mol, 281K
100mL, FFEESNY 24 /N, NS REE R N IIAZEK, HOR%
CEEARUEEANLZ, HCKRRET 1, k. WEARER0IE, /
FEZAT, 15 0.0740mol H (Eulf] A1 [a) 44 4- ([ 1,1-1K] -4-F5) -2-Ftkie
FE[2,3-d)WERE P~ 28 T4%

RN, ok 4- (L1U-B0K]-4-55) -2-SE e H[2,3-d] s e
0.048mol. 13,13- 1 ££-7,13- & -5H-W| B J: 1Y g 0.0576mol, = & &
0.0576mol, PUEFRMEMET, FHESE 50°C~70°C. MNMERFIR T, A
HEE, SRS 40 AR IR T A I 8 o T VR I [ I N Z8 R /K A FE B e v, T
TEUTP R R AL N, 755 0.0374mol AL A 16, 7R 78%.

W 17: B 17 BIE K

Cl NH
B T x
SY ity
OH N N/KC|

2-S-4-nE e 312,3 -d]"ERE 0.10mol, 3-TEAHER 0.14mol, ¥ T 1L
H2K, ERVSARD NI DY =2 EE B4 0.15mol, AR 0.25mol, #K1H7K
100mL, FEEMIF Y. 24 /NEF, OV SR G E IR N InANZREK, HO®

25
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PR O EA YR, HICKRREET B, k. WMERMEAEE, B
FEZAT, 15t 0.0780mol H (i A a4 4- ([1,1-B62K]-3-0%) -2-St e
JF[2,3-d]MEIE 7~ 22 78%.

RN, Bk 4- (L1U-B0K]-3-58) -2-SL e H[2,3-d] s e
0.048mol. 13,13- " H JE-7,13- " & -5H-W| W F: 1Y ¢ 0.0576mol, = 2
0.0576mol, PUERMEHMIAEF], FHESE 50°C~70°C. MNEEHRFI T, A
HEE, SRS 40 AR IR T A I 8 o T VR I [ I N Z8 R /K A FE B e v, T
TE R RSN, 59 0.0379mol (L&Y 17, 7R 79%.

2 18: B 18 HIE K

e Ry . ]
Z N —
vNa CQ (E NH

2-50-4-FIAL e I [2,3-d]MEE 0.10mol, 9-FERIESZ 0.12mol, W# T 1L
2K, AEEVRD NI =KL B 0.15mol, #ETREF 0.25mol, 251K
100mL, FFEESNY 24 /N, NS REE R N IIAZEK, HOR%

PR O EA YR, HICKRREET B, k. WMERMEAEE, B
H}%‘*ﬁ, 3H 0.076mol AR AR 2-G-4- (9-FEFL) ALz JF[2,3-d]
WA 7= 28 76%.

TERVT, Kb lalg 2-50-4- (9-FE L) MERE H[2,3-d] B HE 0.048mol.

13,13- i 57, 13- & -5H-M| W 0T IE 0.0576mol, — 4K 0.0576mol, Y
SIRmEMAE R, FHEA 50°C~70°C. RN ERFE T, MATEE, KR40
A A T AR 8 o o Y A [ A N AR ORT R R MR, B AU e
e gk i, 1551 0.0374mol 4L &4 18, 772 78%.

W2 19: B 19 BIE K

26
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O o~
' Y =N
N /OH N N S —
O — o & —
N7 NT ¢ OH )=N NH N
° = 0

2-5-A-FEE 0.10mol, ZRHHFR 0.13mol, ¥WMET IL WZR, &SR
PRI DY =R B A 0.15mol, BRIZHT 0.25mol, 7%1%7K 100mL, #iF:[H]
T 24 /NI, ROV EE R R T IMAZERK, H R OREABREE
VU2, MK, 3. MEZ\ESEE, BaE, SH
0.076mol [ €[] A Hb ] 4 2-G-4- 2R BT 7= 22 76%

TEEN, Bhagk 2-5-4-ZF HL e 0.048mol. 13,13- 1 J-7,13-
TA-SH-MBEJEIYEE 0.0576mol, = Z % 0.0576mol, PUEMCIMS7E R, F+
A 50C~70°Ce MNAHRIEER N, IAWEE, RG4S [A i uE .
o JE AR I N ZE K AT e, B & Wb R R 4 5, 19 2
0.0374mol tb 54 19, 772 78%.

25 20: LB 20 5K

Z,

' O VR NH Q //_\\N
[\N \NJ\CI+ ) B\OH—> N)/=1: ry NH —» ;q » >_N
Cl
W,

2-5-A-FERE 0.10mol, 1-ZEHHFR 0.14mol, WMT IL HWI2K, R~
PR NI DY = 2R B 0.15mol, AxPRET 0.25mol, Z&MH/K 100mL, i+
LAY 24 /NI, S5 R G FIR R IR, FH TR L EAE U AR
AHLZ, HICKBRRE: T4, W38, WRZAWEEEE, B2, S
0.074mol [l A& AE 2-5-4- (1-Z83L) MREIE 2 74%,

ERST, Brpiais 2-50-4- (1-Z835) #ng 0.048mol. 13,13-— HI %

27
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27,13- A -5H-MEFEIY BE 0.0576mol, = 2% 0.0576mol, VY5 g s
#, FHRZ 50C~70°C. RN ERFER T, MAHE, SRS R E &
b YE . L BB A A I N ZE TR FR ISR, P S e A I 4
1320 0.0365mol L5420, 77Z 76%.

w2 21: B 21 BIE K

2-5-A-FERE 0.10mol, 2-ZEFHFR 0.13mol, WMT 1L WK, R/~
PR NI DY = 2R B 0.15mol, AxPRET 0.25mol, Z&MH/K 100mL, i+
I SN, 24 /B, NSRS R R INANZEIRK, H OTR s AT AE
AHLE, KRS TR, g, WIREMG A, BHEN, 155
0.074mol [ (i A [a) A 2-5-4- (2-Z85L) MREIE 7= 2K 74%.,
RN, Bl 2-40-4- (2-Z855) iEnE 0.048mol. 13,13-
Feo7 13- & -5H-M| RV EE 0.0576mol, = 4% 0.0576mol, P& W fi
WA, FHEA 50°C~70°Ce VAT AR N, IMAWEE, KRG 04 R [
ATty o Tk R I A I N ZE TR KR B e, T U R I B 45
1541 0.0360mol L5 21, 772 75%.

w2 22: B 22 1A K

L
B S Ay A
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2-S-4-MEE 0.10mol, 4-BEZRWIER 0.14mol, T 1L 2K, 24
ARSI IO =KL 0.15mol, BEERER 0.25mol, Z£1%/K 100mL, ##
PR RN 24 /N, VSR G FR R INANZETRIK,  HH GFR LR AR
EHNZ, HTKRREE g, k. WURAWMG SRR, FAEN, 5
1 0.074mol A AE AT H4E 4- ([1,1-BEZK] -4-5) -2-HEE 7= 2 74%,

FERAT, B 4- ([1L1-0R] -4-55) -2-180E 0.048mol. 13,13-
U7 13- A -SH-IIRE IV BE 0.0576mol, = ZHE 0.0576mol, PR
A, FHRE 50°C~70°Co RVEHRTIR T, MARE, RGN
ATk i o e U T T A4 I N AR KO P e, PR U e A i
ghiim, 193] 0.03552mol 1L 22, 7EE 74%.

25 23: B 23 5K

2-S-4-MEE 0.10mol, 3-BEZRWIER 0.12mol, #ET 1L 2K, 24
ARSI IO =KL 0.15mol, BEERER 0.25mol, Z£1%/K 100mL, ##
PR RN 24 /N, VSR G FR R INANZETRIK,  HH GFR LR AR
EHNZ, HTKRREE g, k. WURAWMG SRR, FAEN, 5
11 0.076mol 1A JE AR a4k 4- ([1,1-BEAK] -3-38) 2-REBE P % 76%.

FERAT, B 4- ([1,1-0K]-3-58) 2-inE 0.048mol. 13,13-
U7 13- A -SH-IIRE IV BE 0.0576mol, = ZHE 0.0576mol, PR
A, FHRE 50°C~70°Co RVEHRTIR T, MARE, RGN
ATk i o e U T T A4 I N AR KO P e, PR U e A i
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gE5, 183 0.0365mol 154 9, 7P 76%.

SR 24 ALEY 24 1A

2-5-A-FgERE 0.10mol, 9-FEFHFR 0.14mol, WMT IL HWIK, R/~
PR NI DY = 2R B 0.15mol, AxPRET 0.25mol, Z&MH/K 100mL, i+
LAY 24 /NI, S5 R G FIR R IR, FH TR L EAE U AR
AHLZ, HICKBRRE: T4, W38, WRZAWEEEE, B2, S
0.076mol [ (il A4 B) A 2-%(-4- (9-FERL) MHEIE =2 76%,

ERST, Brpiais 2-5-4- (9-FEFL) Mg 0.048mol. 13,13-— HI %
7,13- & -5H-M[WEIEIY BE 0.0576mol, =M 0.0576mol, PUEHng s
#, FHRZ 50C~70°C. RN ERFER T, MAHE, SRS R E &
b YE . L BB A A I N ZE TR FR ISR, P S e A I 4
1541 0.0370mol L5 24, 772 77%.

Y I 1 f R S TR A 1-24 [PALEY). B R S it
(FABMS) J5 7%, BHATAL &I 0 78T - 45 A T2 2 1, T MS/FAB(M+)
JEiB L FABMS 4519 &

x2
& MS/FAB
Y Y JCE T
. (M+)
el
1 T C: 86.90%; H: 5.15%; N: 7.95%; 704.86
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MARME K C: 86.91%; H: 5.15%; N: 7.94%;
) T C: 88.03%; H: 5.01%; N: 6.96%; 20408
MRERAE A C: 88.02%; H: 5.00%; N: 6.98%:; '
; T C: 88.03%; H: 5.01%; N: 6.96%; 20408
MRERAE A C: 88.05%; H: 5.02%; N: 6.93%:; '
. T C: 88.29%; H: 5.17%; N: 6.54%; 057 05
MRERAE A C: 88.30%; H: 5.18%; N: 6.52%:; '
5 T C: 88.29%; H: 5.17%; N: 6.54%; 057 05
MRRAE A C: 88.28%; H: 5.16%; N: 6.56%:; '
; T C: 88.91%; H: 4.90%; N: 6.19%; 005,00
MRERAE A C: 88.90%; H: 4.90%; N: 6.20%; '
; T C: 83.26%; H: 4.85%; N: 11.89%; 106.83
MRAE A C: 83.26%; H: 4.86%; N: 11.88%; '
. THEAEAN C: 84.84%; H: 4.75%; N: 10.41%; 90605
MHAAME A C: 84.86%; H: 4.76%; N: 10.38%:; '
o THEAEAN C: 84.84%; H: 4.75%; N: 10.41%; 90605
MAAE A C: 84.83%; H: 4.76%; N: 10.41%; '
0 T C: 85.29%; H: 4.93%; N: 9.78%; $50.03
MRRAE A C: 85.29%; H: 4.92%; N: 9.79%:; '
. T C: 85.29%; H: 4.93%; N: 9.78%; $50.03
MRRAE A C: 85.30%; H: 4.93%; N: 9.77%; '
. T C: 86.07%; H: 4.67%; N: 9.27%; 007 07
MRERAE A C: 86.05%; H: 4.66%; N: 9.30%:; '
3 T C: 79.64%; H: 4.55%; N: 15.81%; 0881
TR K C: 79.66%; H: 4.55%; N: 15.79%:; '
1 THEAEAN C: 81.66%; H: 4.49%; N: 13.85%; 20803
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