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# OB P

—FAR T £ 320G A R Tk

FARAR R,
KE BT e A B ARAR IR, BIRMsh, R —FIRG £ 384
PR

HFRHEKR

1R % % 39 (Exemestane) b5 L AR A 1,4- = H-3,17-=FR-6- T F LA I 2,
6-T W AE & -1,4-—45-3,17-—BF, AHE EREA ELamERR, B2 192~
193C, vk, HAETZATR, WMAETCLRCE. A, FTEEXLE,
B ILFTRE. 1992 4, Di Salle X IR T £ 32894540 5 G IR F 1804
B RRMABNL, FERT 8BS F A By F AL S &ML L RE. IRBE
1B G S BT A LB KRR, PR SRR, A ml s R R R, [
1K i P M & KA )67 SLAR R 49 B 89, iR% £32 2 Pharmacia &
UpjohnCompany (3 & I -Z-3% 22 &) ) F- & 69 — A 0 IR 7T 1 55 A0 B K% 7,
B o % Aromasin®, F 1999 5 10 A 21 H#/F£E FDA £ L, 2008
F12 A 17 BRMBATE T, 6 RER TRMEE G 5557 2-3 555,
%22 G WM R L AR R o T 2 A M FUI R A B BN 7, AR R b
SEGERBY N ks I, AR TR EE e G, LRtEimatEs A
RIRA T2 )Gty IR R, AT ISR 693 B 06 77, 7 3
) Lt R

Bl A S kAR B AR 5 £ 349 A R T A VA T LR 77 ik

(1) Antonio % A 4k i& ( Antonio Longo PL: SYNTHESIS OF
6-DIENE-3,17-DIONE DERIVATIVES OF
ANDROSTA-1,4-DIENE-3,17-DOONE. United States Patent 1989 ) , A -4-
W-3,17-—BA A o#ts —Fhethir 2t . % R T B2 Mannich R %15 6-1 F
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B o4W-3, 17 B, BE 2, 3-24-5, 6-—HIKEDDQ)A WK
B 5 B ALA) BALBL AT T . S B R K E, F—F T AR HBAE
B3, fas s E EXE, BA KEWmRYEHRTEL L, FmT 74
B A, MEALAH T0%, HBAEH T0% ~T5%; % =% BABLE
PAXMEELZ KR, B DDQ REJE AR EIERELEEA MR, b, B
(B85, PEEZ TkZE, 2001, 32(8): 345-346. ) « xig ()%, +
IR A 255, 2002, 19(5): 359-361. ) . HiEés (mEés. vEEH LT
e, 2017, 48(2): 163-165. ) « HEWHE (B REEEGERITLE
B A ST A M 4 FF R [D). 2018, ) S £ b7y ik o A ah bt AT B, AR -4-
W-3,17- =B8R FER = LES. N-F KA A 40% F BRI R 45 66 4% 6-12
WA -4-H5-3,17- 28R, BZREALFIIARE £, 4 98%, SIERD
A 42% (HEHESF. PEEH T LLE, 2017, 48(2): 163-165. ) . *FF 6-
T A -4-45-3,17-H & — BRI BL SR B AL kIR 2 MLBLR0E (A, Longo, P.
Lombardi, US Pat. 4,990,635; &% . T EINAKEAHF, 2002, 19(1):
44-46. ) A= IBX E4LBLEGE (CN02137599.2; CN201610624506.9) . vA k
FIENE ZFRAR BT A ERK (R 2-515F) , 8=k
REXE, & 24 E R BRI R K (41-53%) .

(2) Antonio % #%i& ( A. Longo, P. Lombardi, US Pat. 4,876,045;
BUZZETTIF, et al. Steroids, 1993, 58(11): 527-532. ) vABLEEER 4 RoAf,
S5 Wit A% EFEEKL A Mannich R 44F 6- F LA Z0A,
F 22 Jones XA BAL 17T AL B EAFIRE £32, 28K P ALHE RALE T 5T,
G IEEAB5 %), H Jones i) 7F FA K, T ALAE FRAKRER .

(3) LkdRE a9 Sty kB A VA LA-MEH B4 RAL, 17 A%
L B AT 4 BRAR AP . B4 Mannich RO 5| N 6 42 I F 3. BUARIP A 2R 5
£32, BE 21% (CN201711211243.X; FAKESF s, 2016, 42(5):
58-59.); vA 1,4-Hk — 8R4 BT, 17 AL K2 IR 37 IR AT « B £ Mannich
REFIN 6 AT, WEAFHAINIKREG EE, ZIKE 232%

(CN201410292857.5; 415555 . LA, 2016(45):17-18.) ; VA 1 4-#H
ZBR A B, b Aothed e T BE—4R RS A AR 6-72 T -1 ,4-HE 0 —BR, B4
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ST AMKR EFEREG EE, EKFE 6-74% ( GORLITZER K et
al. Pharmazie, 2006, 61(7): 575-581. )

NA 7 ERERL 0 BAK A R K, B ZHALBExE, KAL4ERAH
PR . T RERK, A RARE.

KRR

BT, REAAST BRI, RAET —AIRE E LGSR T ik,
BhETREE. Pl E . R, B KEHREIREEE, A
TFARE £ 3869 RATEh A &,

AT Rk LA BN, KA T —ARE £32 695 o ik, L4
PRIGERF0 T

LA, HHLMRE, 4k
il I i

BB, VA 6-T0 W AR -4 -3,17-=8R (1) ABRF, EAIUER F.
RARY T AW HET, AIBES XS BBk, ke ALt T
ZARL AL AT R AT IR A L2 BLAR A, RN —EAE)E, %2
EREFIIRTGEE (1) .

kML, SLAEVA T R

PR, WA WBRES RS HIENR BT F, BAANEAT, £RA
PRI 2R TR, BmATNBRF 6- L F I -4-H5-3,17- =80, Aok
EERRNL;

HIR 2, AHETER, FMERZEKRREY, BREB/EZEERA N
BAL BAAK, AR FRER, 3K

B 3. AAAE T et fAushisim ik, 2 K, ok, HA A

3
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AT IR BB ERIEA, FEaMA FTEEM. FHAME, )8, TREH,
BRACBEEES, BRAETRFEEEGEBRKKEEE,

i, PR 1 P69 6-TF HEAME-4-1-3,17- =80, LAk, HH
Ble KA Be K SARALH G BE RIL A 10 4~6: 3~6: 0.02~0.05.

TikH, PTEFIR 1 P e AUER A K NN-ZF K F Btk LKk
Ak,

STk i, PTR R | 69 RAUBR A T 7K AR BLAT 3, T 7K AR R AN

ik, PR IR 1 698 PuBEBs KA Sah 4 BB M K = T BE R AR ER
W R A = T B,

ik, TR 3R 1 P LA A 10%488K . B BR 43R 10% 5 A b4e8K

Tk, TR B 1 P 480 B RO 49 Bt 18] 24 0.5h; =) 70 RORL B 18] 4 12~48

ik, PRk H3E 2 & 44 E ERABRE A 50-80C.

TikH, P PR3 PRERMREE A 30C, RETFIRRE A 50C.

54 BARAR, KL T AR S150h T HARMR:

1) AL BAVA 6-32 F H AR & -4-45-3,17- 80 4 RoA, EAIER T . fA
R T RABREGFAET . A BB RS MBI, Mk St T 2AH]
PR A RATRIFHR AL AR, 2R EFIIRG £E,

2) AL G R T E, E ISR AT AT 6- T F HAR S -4-H5-3,17-
ZBRBEAT 1,2 S FMBLE R SR £ 38, B F A8 F KRB K AL A Jones £
WHF, MAT Egdibid ., B THE, RO A2 695 £ FA.

3) REBARA ARG . e MR FEITIRE EIL SR, FFER
B RS, ARG EEAGE FREET Iy k.

4K, KREPIE—F st F— 2 F Z R X2l LA 69 A 42
REE.

LY S TN
VAT ¥ Be o k4] k1% a0 B AR K BA 69 52567 A, 35 bt R & B ko] i

4
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JA 3R F BEOR AR R 3K 9 2R 57 1A s AR T 308 2 BT AR 68 o B R B VA
F 3.
KE BT T —FARE £ 32895 m 7 ik, HemHELEAT:

&,

IR 1. A BB RS ENA ISR T, FmABAH, £RA
PRIP FiR TR 0.5h, FEAATABA 6- F EA & -4-H5-3,17-—FR,
Hn i E © AR AL 12~48 h;

Hop, 6-F A -4-H-3,17-280. TABR. A HBEES Ko Be ik
SAEMA 69 RILA 10 4-6: 3~6: 0.02~0.05.

A AEF] A K N N-ZF 2 F Bh e 3 K e 2K .

FOHBR A T 7K B BR AT 3R T 7K AR BR 4N

HHEE B EACA-H A BB R R = CBS RAFER M A L = F S

PEALF A 10%488K . B BRAT3R 10% 2 B4R .

TR 2. AHNERER, WEHREFEARREY, ERAE 50-80CHEELE
T Z2REFAGERA HUET], BAAK, A2 FRFER, 3K,

IR 3. AAAEE e RafRAushisk ik, 2 K, %, FA A
T 30CFRERMERER, FethR FEEEM. FHEKE, [Tk, £
Bikah, BHACERETES, TS50CTRAETRFEELEG ERKIKREEE,

b 1

BAE B MK TBS(52.4 g, 0.27 mol)iEATIK NN-—F 3K F Bz
(DMF, 200 mL)¥ , FAen 10%48%.(2.5 g), £ RAMRY TR FHIERH 0.5
h, FAe AT KBBER49(38.2 g, 0.36 mol)Fe 6-T F 2 & -4-4%-3,17- —FF(26.9

5
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g, 90 mmol), MM EE AR 16 h., AHEZR, WHEREBARTEY,
&% 80°C TR /E &+ K384 DMF, B4 A K (100 mL), I =& F %%(70 mLx3)
HEI, ARSI B 4ode BALAN R (100 mLx2) k%, 4%, HA A48T
30C T EARREA, Fl4&MmA FEQOmL)IAEM. FHRAA ME, Ik,
Fimsa, BRGSO mL)E4 4, T 50C FRAETRADI XA ERRKR
#E3E(17 g, KE 64%), tLE 9723 %[HPLC “F@mAn)a—{ibik: @itk
Agilent ZORBAX 300 Extend-C, 3 4% (4.6 mm=100 mm, 3.5 um); /A3h48 THF .
K(1:1); #&mEK 254 nm; A& 25 C; Aik 1 mL/min; RGBT 2.7
min]. mp 191 ~ 193 ‘C.'H NMR(600 MHz, CDCl;) & 7.08(d, /=10.2 Hz, 1H,
C=CH), 6.26(dd, J=10.2. 1.8 Hz, 1H, CH=C), 6.18(d, J=1.8 Hz, 1H, CH=C),
5.07(s, 1H, C=CH,), 5.00(s, 1H, C=CH,), 2.63(d, J=9.4 Hz, 1H), 2.50(dd,
J=19.4. 8.9 Hz, 1H), 2.08 ~ 2.17(m, 1H), 1.96 ~ 2.03(m, 1H), 1.88 ~ 1.96(m, 4H),
1.67 ~ 1.75(m, 1H), 1.59 ~ 1.67(m, 1H), 1.30 ~ 1.40(m, 3H), 1.17(s, 3H, CH3),
0.95(s, 3H, CH;); C NMR(150 MHz, CDCl;) & 219.63, 186.36, 167.20,
154.02, 145.27, 127.84, 122.80, 112.48, 50.78, 49.90, 47.64, 43.64, 39.25, 35.62,
35.31,31.13,22.03, 21.83, 19.70, 13.82; ESI-MS(m/z): 297.3[M+H]".

g, MEFEAXY: KE=ZHRSEBRE/ERF DR E=LF" 5
RE/ (RAERE*FRERRE) ; FowtbEd S20RMEEM (HPLC)
MEFFE, TFE,

F ) 2

KB B b A = CLB5(52.4 g, 0.27 mol)yim A K NN-—F A ¥ BLhe
(DMF, 300 mL)¥, B mA 10%42%(1.9 g), £ R TR THIEEA 0.5
h, BAANTIKEKELE7(49.8 g, 0.36 mol)Fe 6-T F A Ak & -4-45-3,17-—FR(26.9
g, 90 mmol), A EW AR 24 h, AHEER, MEREERREY,
JE I 80°C T M /E & & K34 DMF, B m A K(100 mL), A =& F 1%(70 mLx3)
FEIR, HAAE TG A ade BACAA 2R (100 mLx2)%eik, 2k, HA AT
30C FREARREA, Fl4&Mmm FEQOmL)IEM. FHERA ME, LIk,
FiRktEah, BALEEGOmL)EL 4, T 50C TFR/ETRFEXE EBKRK
EI(14.1 g, BKE 53%), 6E 97.11%. M RIELe L0 1 FFr.
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45 3

BEE B MR = TBS(52.4 g, 0.27 mol)iEATIK NN-—F 3K F Bz
(DMF, 200 mL)¥ , B 10%42%(2.5 g), £ RAKY TR THIERM 0.5
h, BAANTKEKEREF(74.7 g, 0.54 mol)F= 6- T F I A & -4-H-3,17- =B (26.9
g, 90 mmol), MM EE AR 24 h, AHEZR, WHEREEBRTEY,
JE% 80°C TR /JE 2k £ K3 % DMF, B A K (100 mL), Fl =4 ¥ 4(70 mLx3)
FEIR, AR E A RALAZR (100 mLx2) %k, 4%, FA AT
30C FEARRER, Foadhm FEEE0mLEM. FHER( gPLE, LIk,
TEmES, BACEGO ML) EL4, T 50CTRETRFEXEEBKRKR
7 E32(149 g, BE 56%), 4)E 97.58%. LM EAE4e T 1 Fir.

F ) 4

BB B M R A = LB5(104.8 g, 0.54 mol)iEA T K NN-—F 3 F BLiz
(DMF, 300 mL)¥, &Ae A 10% 485 (4.8 g), £ RAMRI TR FHRARA 0.5
h, B AT KEKBEL4H(38.2 g, 0.36 mol)F= 6- T F A & -4-Hr-3,17-—FF(26.9
g, 90 mmol), M ER AR 12 h, AHEER, MEREEKRRZEY,
JE% 80°C TR /E & K284 DMF, A4 A K (100 mL), F =&, F %%(70 mLx3)
EI, HAAE G B raA FALAN R (100 mLx2) k&, &, A AT
30C FEARRER, Fedhm FEEE0mLEM. FHR( gPLE, LIk,
Tims s, BACEGOmL)E4 4, T 50C TRAETERAR XA ERRMR
B EIE(18.1g, KFE 68%), #)E 97.82%. LM EAEhe L] 1 AT,

F ) 5

VBB M M A = B (52.4 g, 0.27 mol)iE A K7k 9 &.#& 7 (THF, 300 mL)
T, B 10% 48R (2.5 g), £RARY ER TR 0.5h, HAeATK
PRER47(49.8 g, 0.36 mol)Fe 6-I& F FAf & -4-44-3,17-=BF(26.9 g, 90 mmol),
MmAECARM 36 h, AHEZR, HEREBERREY, JER&R 50C TR
JE & K34 THF, FAeAK(100 mL), A =R F (70 mLx3)F IR, A
H0EF 5 B A A FAAN R (100 mLx2)#ki%, ok, A HAE T 30°C T iR/E
RINAEF), FAMMA FEGBOMLEM. FHE(ME, TE, TRLEH,
BACEGOmML)EL S, T 50C TFTRATRIFH XS & BKRE £E(13.6
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g, BKES51%), 4E 97.35%. M EIELe L] 1 FTT.

T ) 6

BahE i A — TBE(52.4 g, 0.27 mol)iA AN 7K NN-— % & ¥ Biz
(DMF, 300 mL)¥ , HAnABEER4E(0.4 ), £ RAMRY £R FHAFRA 0.5 h,
B AmANT KB EEAN(38.2 g, 0.36 mol)F= 6-I& F F Ak & -4-45-3,17-=87(26.9 g,
90 mmol), M ZEARA 18 h. AHEEIR, WEREEIKRREY, KK
80°C F /& A& K34 DMF, FHAmAK(100 mL), A =& F1(70 mLx3)3#
B, A MARAH /5 A A e BALAR % (100 mLx2) %4, 40, A AR F 30°C
TRERRIER, Fem FEL(80 mLyAM. FHE( g, Sk, 7
Bekan, BRGSO mL)E4 4, T 50C FRAETHRAR XA ERRMRE
£39(16.8 g ME 63%), 2h/E 97.68%. t5HRAE4n T 364) | BT .

) 7

PR R A= T E5(104.8 g, 0.54 mol)imATK NN-—F 3K F B
(DMF, 300 mL)¥, HBAnABEBR4E(1 ), £ RAMRY R TFHIFERE 0.5h,
B AN T IKBEERAN(47.7 g» 0.45 mol)Fe 6- F A & -4-4%-3,17-—87(26.9 g,
90 mmol), Ar#k ZEIAR AL 12h, AHEEER, HEREERTEY, KA
80°C T /E % & K3t % DMF, BAmAK(100 mL), A =& ¥4 (70 mLx3)3%
IR, A HAB A F /5 A A A R4 58 (100 mLx2) 2%, 2, 45 H #uta T 30°C
TFRERRIEF, FeHm FEL(80 mLyAM. FHE( gfte, ik, 7
Bk, A GBS0 mL)E4 4, T 50C FRAETRAR XA ERRMRE
238173 g, KE 65%), 4hE 97.83%. LM EAE I FM) 1 FFT.

F A 8

R A A CBE (524 g, 027 mol)iAAFK NN-—F K& F BhiE
(DMF, 200 mL)¥, B 10% R EAAACEK (2.5 g), £ RAIRY iR T L
R 0.5h, FAeANFTKEEE4AN(38.2 g, 0.36 mol)Fe 6-1 F I & -4-15-3,17-
—B(26.9 g, 90 mmol), A EE AR A 24h, AHFHEER, MHIERKER
RiEd, JE& 80°C F MR A E K% DMF, BAmAK(100 mL), A =& F
$(70 mLx3)F I, A ARSI & B 4ofe 2 A& (100 mLx2)#k ik, 4R,
FA AT 30C FRERRER, F&4 R FE2B0 mLEM. FHRA g)
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BLE, idiE, Tmsdh, BACEGOmL)EL S, T 50C FR/AETRF2
RO EERIRBE£3E(173 g, KE 65%), 4 97.51% . 5HMRAE4e L3614
1 .

F 1) 9

Ko MR = L E5(104.8 g, 0.54 mol)EATK NN-—F 3 F Btk
(DMF, 300 mL)¥, B 10% S 8AL4e8%(6.25 g), £ RARY ERTH
R 0.5 h, AT KEKEREN(47.7 g, 0.45 mol)F= 6- 12 F Ak & -4-4%-3,17-
—B7(26.9 g, 90 mmol), A EEAREL 24 h, AIEFIR, FHIEREEIKR
REdy, Bk 80C FR/EARZE K4 DMF, HAeAK(100 mL), A =R F
$(70 mLx3)ZE B, A AARE I A AoFe 20407 (100 mLx2) %%k, o9&,
A AAT 30C FIRERRIER, FaWA FERB0 mLEM. FHR( g
B, Tk, Emsdh, BACEGOmL)EL M, T 50C Fr/AETBRFE
RO EERIRE £32(17.8 g, KFE 67%), #hE 97.65% . #5MKAE4e L3614
1 .

T4 10

P BEBR M R A — F B5(40.5 g, 0.27 mol)i& A /K9 &,k (THF, 300 mL)
F, BN 10% 485 (4.8 g), ERARY TR TFHHFRL 0.5h, BAATLK
BRERAN(47.7 g, 0.45 mol)Fe 6-T& F JAf & -4-45-3,17-=87(26.9 g, 90 mmol),
MAECARM 48 h, AHEZR, FHEREBERREY, JER&R 50C TR
JE & K34 THF, B AK(100 mL), = F (70 mLx3)ZF I, H A
A5 A de G AR R (100 mLx2) %k, 2%, BA AT 30°C FR/E
ARREA], FlemR FEQGOmMLEM. FHR(1gE, Lk, TR4EH,
HA BRSO mL)E4dh, T 50C FRETRAEXE & BRRE X (15.2
g, KFE5T%), thE 97.42% . M ERAELe et 1 FT .

45 11

BB RA— FE(81.5 g, 0.54 mol)iE ATIK NN-—F K F Bthx
(DMF, 300 mL)¥, &Ae A 10% 485 (2.5 g), £ RAM R TR 0.5
h, FAe A TKBBER4N(38.2 g, 0.36 mol)Fe 6-T F 2 & -4-4%-3,17- —EF(26.9
g, 90 mmol), MM EEARE 36 h, AHEZR, WHEREKERTEY,
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T 50°C T M /E &2 K34 DMF, B m A K(100 mL), A =& F 1%(70 mLx3)
HEI, ARSI B 4ode BN (100 mLx2) k%, 4%, HA A8 F
30C FRERREA, Fl4&MmmA FEEQOmL)AEM. FHERA ME, Ik,
Fimsdn, BACEGOmL)EL S, T 50CTRETRFE XS EBMKKR
B X165 g, BF 62%), 26X 97.53%. i RAEL KM 1 BT,

S H645) 12

¥ B i R A = W B5(40.5 g, 0.27 mol)is A /K NN-— ¥ 2 ¥ Brhz
(DMF, 200 mL)¥ , FAn A 10% 48525 g), £ RAMKPF TR THILRA 0.5
h, BAATKBKBEL4F(49.8 g, 0.36 mol)F= 6-1 F 3 A & -4-H5-3,17-—BF(26.9
g, 90 mmol), MM EE AR 24 h, AHEFTR, HIEREEIRTEY,
JE& 50°C TR /E R+ K384 DMF, B4 A K (100 mL), H =& F %%(70 mLx3)
FEIR, A ARSI B bk BALAZR (100 mLx2) ik, 2k, FA AT
30C FREARRIEA, R4 m FEQOmLAEM. FHE( PLE, Tk,
Fimsay, BACEGO mLYE4 4, T 50C FR/ETHRAE XA EBRRR
B EI(149 g, IKFE 56%), 26/E 97.35%. tEMRIEHe 6] | T,

) 13

FrEm s A A = FE8(81.5 g, 0.54 mo)iZE AT K NN-—F & F Bhhe
(DMF, 300 mL)¥, B nA 10%42%(2.5 g), £ RAKY £R FTHIEEL 0.5
h, BAANTKEKERE7(74.7 g, 0.54 mol)Ae 6-T& F H Ak & -4-45-3,17-—BR(26.9
g, 90 mmol), MM EE AR 12 h, AHETIR, WHIERKEIKRTEY,
JE% 50°C TR JE & - K3 % DMF, B A A K (100 mL), Fl =4 ¥ 5(70 mLx3)
EIX, AAAEFE ALt BAAREE (100 mLx2) 2k, 2k, §A 4T
30°C FREARER, Fet R FE580mL)EmM. FHR(1 gME, LI,
Tm&E S, BACEGO mL)EL4, T 50C TFR/AETRFEIXE E KRR
T E32(154 g HE 58%), #hE 97.49%. LM EAEhe K4 1 T+,

FE ) 14

BB RA— FE(81.5 g, 0.54 mol)iE ATK NN-—F K F Brhx
(DMF, 300 mL)¥, FAe 10%48%(1.9 g), £ RAMRY TR FHIERH 0.5
h, AN T KBKER4F(74.7 g, 0.54 mol)Fe 6-T F 3 & -4-4%-3,17- —FF(26.9

10
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g, 90 mmol), MM EE AR 24 h. AHEFTR, HEREEIKRTEY,
&% 80°C TR /E &+ K384 DMF, B4 A K (100 mL), I =& F %%(70 mLx3)
EI, A NABS B 4o Fe RACARIE R (100 mLx2)#k4&, 4k, JH AT
30C TR EEREA, Fay R FEEQROmLyEm. FHA1 gME, EIE,
Fimsa, BRGSO mL)E4 4, T 50C FRAETRADI XA ERRKR
7 £32(15.4 g, MK 58%), 4L 97.47%. LM FRAELe T 1 FTr.

) 15

BB R A = W B5(40.5 g, 0.27 mol)is A /K NN-— ¥ 3 ¥ Bhhz
(DMF, 200 mL)¥, HAe A 10% S BALAEEK (2.5 g), £ RANKY Fid Tt
R 0.5h, BAANTKKES(382 g, 0.36 mol)fr 6-I F 34 & -4-45-3,17-
—BA(26.9 g, 90 mmol), Aei ZEAKR A 24 h. AFHEEE, FWIEREEK
RiEdh, Bk 80C FIR/AEAKZE K4 DMF, HAeAK(100 mL), A =2 F
(70 mLx3)E IR, A HARE 15 B rafe fAL4N 2 (100 mLx2) %k, 45k,
FA AT 30C FIREARIEA, FrthA FEEB0 mLyEMFE. FHR( g
BLE, i$JE, TR4EN, BHCEGOmL)EL S, T 50C FR/AETF T2
RO e BMIRB\EIE(16g, KE60%), 4hE 97.66% . LM EAEL4 L) 1
BT .

) 16

s A A = FE8(81.5 g, 0.54 mo)iE ALK NN-—F & F Bhhe
(DMF, 200 mL)¥, HAnX 10% 2 AA48%(6.25 g), ERARY TR T
PR AL 0.5 h, BAe AT KB BR44(47.7 g, 0.45 mol)An 6-T2 T 24 & -4-44-3,17-
—B(26.9 g, 90 mmol), A EE AR A 24h. AFHEER, MHIERKER
TEY, Tk 80°C T M/E A K34 DMF, HAeAsK(100 mL), A=RAF
$(70 mLx3)F I, A ARSI E Al 4efe FALAR & (100 mLx2) 2k ik, 4,
HAAART 30C Fm/EAREA, FAHMFEEB0 mLyaMf. FHR(1 g)
BLE, ik, TRsdda, BH TGO mL)EL S, T S0C FR/ETF G2
KO EERKRIREEIE(1T g, KE 64%), 4E 97.38% . LM EAEL T4 1
ZiRa

) 17

2!

11
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¥ B R A = W B5(40.5 g, 0.27 mol)is A /K NN-— 9 2 ¥ Bhhz
(DMF, 200 mL)¥ , BAin A\ B ER48(0.4 g), £ R AN £R FHAFRE 0.5h,
BN T KB EEAN(38.2 g, 0.36 mol)Fe 6-I& F H Ak & -4-45-3,17-=87(26.9 g,
90 mmol), Fm# EEARA 48 h, AHEEIR, WEREEIKRREY, KR
80°C F /& A& K34 DMF, FHAmAK(100 mL), A =& F1(70 mLx3)3#
B, AR H /5 A A e RALAR 2% (100 mLx2) %4, 40, A AR F 30°C
TRERRER, Femm FEL(80 mLyAMR. FHE( gfte, Sk, 7
Bekan, AR GBSO mL)E4 4, T 50C FRAETHRAR XA E BT
£39(16.5g, KE 62%), 2h/E 97.38%. 5 RIE4 FE364) | BT .

L) 18

FaE B b R A = FES(81.5 g, 0.54 mol)im ATk NN-—F 3L F B
(DMF, 300 mL)¥, BAnABEBR4E(] ), £ RAMRY ZERTFHIFERE 0.5h,
BN TKEREEAN(47.7 g, 0.45 mol)F= 6-I& F HAf § -4-45-3,17-=87(26.9 g,
90 mmol), Ar# EEAR M 48 h, AHE TR, WEREERRTEY, ER
80°C T /E % & K3t % DMF, B mAK(100 mL), A =& ¥4 (70 mLx3)%
IR, A HAB A F /5 A A A R4 58 (100 mLx2) 2%, 2, 45 H #uta T 30°C
TFRERRIER, Femm FEL(80 mLyAM. FHRE( g, Sk, 7
Bekan, B GBSO mL)E4 4, T 50C FRAETERAR XA ERRMRE
£39(17.5g KE 66%), 2hE 97.44% . s5HRIE4n F364) | BT+,

ERBLIA T A T R Y8BT A, {2k T AT, B 4 IR
KNI IE B PR T AR E AT X, TR A A AT b 526 45) 69 HEfe, =T
F FE&AF H AL A B AR, FFRBERLTELAHATLEA, BT
bR T SR A K ARIRA) AR RS IR AAT S . T RARIRA B P AT 89 2L e
TACT L & K BR 695A0 Ao S0 B, )R £ & BR P AR R A9 IR APSEE A
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