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(57) Abstract: Compounds represented by general formula (1) or salts thereof ex-
hibit excellent inhibitory activity against the formation of peroxylipid and are useful
as inhibitors against the formation thereof. In said formula, A is a nonaromatic five-
to seven-membered nitrogenous heterocycle which may be additionally substituted;
B is a benzene ring which is additionally substituted; C is a dihydrofuran ring which
may be additionally substituted; and R is hydrogen or acyl.
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m : SIFTLvb (multiplet)
@ : FTNFTLv b (double doublet)
dt : 7 rUTL v bk (double triplet)
br : Zo—FR (broad)
I o Ay 7)) JEE (coupling constant)
Hz : ~JLY (Hertz)
CDC1, ;. E'EyooR)LA
DMSO—d,;: BIAFIANKEFY K
CD,0D : EA&/—)
'H-NMR : 70Ok EREKEE
THF . FThoebkOI7S >

E )

2EH| 1

N-(2,5-TAFINT7zz=)V-2,2,2-bU7)NA07EMTI R
2,5-CAFI T =Y (103 g 0.849 mol) RUXMUTZFILTY I (103 g
1.02 mol) @ THF (500 nlL) ARIZKEB T MU Z)VA OBEEEEKY (132 nl,
0.935mol) % 20 RN THTFL. FIRT 10 2E#E L. RINEEWITKE
mi. AV 7o) T—FIITIEHHLE. sbiA#EEZK QE) Kk
CRaf B /K THed, BEES TR U A LTS, EHROE, 28, TR
LTREEY 185 g 2EKRE L THERL, IE 10 0%, sHAREHIS 1V
TOENT—FI)I-"FHNoH/HRELE,
Al 90-92 C,
'H-NMR (CDC1,) 6 2.25 (3H, s), 2.34 (3H, s), 7.01 (1H, d, J=17.7Hz), 7.13
(1H, d, J =7.7Hz), 7.50-7.90 (1H, br), 7.60 (1H s),
ZEZpH| 2
2, 5-CAFI-N-Q-AF)N-2-TaX)RETI 2
N-(2, 5—?}?)1/71:)1/)—2, 2,2-MU 7)Aoy YR (.87 g 27.0
mmol) O k> (50 mb) WHKIC (AU T L (4.49 g 27.0 mmol). 3-2
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Oo-2-AF)-1-7aR> 8.0l 81 mmol) ROBZ 85% KEELA U A
(5.3 g 80 mmol) ZANA. | KefIMBGERL 2. RIGEEMITKZMA., ~NFH
CTLEHE L2, ShEEERBEKRUEMEHEKTHRE. MBI Y
LETER 2B, BEBHELE. BEZIUAISNVATLIORNT ST 4 —
(NFY -BEEETF)L, 100:1 D% 50:1) L. RELEW 4. 11g 2157,
IR 87%.
THARY,
'H-NMR (CDC1,) & 1.81 (3H, s), 2.13 (3H s), 2.28 (3H s), 3.67 (1H brs),
3.72 (N, s), 4.86-5.03 (H, m, 6.39 (I, s), 6.47 (1§, ¢, ] =T.6 Hz), 6. 94
(1, d T =176 Hz).
BEH| 3
2,3-YERO-2 24 T-F b I AFI-1H-1 > R—))

2T AFINN-Q-AFN-2-TARZIIRIFLT I (3.96 g 22.6
mmol) DF L (20 mL) AW LHESR (9.24 g 67.8 mmol) ZMMA. 140C
T 2 BRI L. RISIRSWE 1I5CICEHIL, B hU v A (11.2g 0.137
mol) MK (30 mL) BFWEW/ T L7z, BoNBERERAIL., D1V 7ol
—F T 2EHE Lz, GO A8EZKRUEMEEK TSR, MEE~< />
UL ETHEE AB BEBKLEZ, RBZUATNVASLIORNTST
A4 — (NFH-EEEETF)L, 20:1) IZ#L. RELEY 3. 10 g &2R7=,
IR 78%.
HARY,
'H-NMR (CDCl,) 6 1.34 (6H, s), 2.07 (3H s), 2.15 (3H s), 2.80 (2H s),
2.90-3.90 (1H, br), 6.47 (1H, d, T = 7.6 Hz), 6.77 (IH, d J = 7.6 Hz),
BEH 4
2,3-YERO-2 24 -7 b T AF)-5H-1 > R—=)L-5-F >

65% — bV P2V EEA DA (10.4 g 25.2 mmol) & pH 6.86 1) >
BER (320 ) BRI 2,3-C b RO-2 24, T-F S AF)-1H-1 > R—)
(2.21 g 12.6 mmol) A% /—)L (50 L) BEWEMA. BETIL 5 FFREIHERL
o RINRE®MZ FIVITIERMIE LUz, BbiaiE %Kk UMK
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T, BES TR U L ETRER. 58, BEBRRELZ. REZUATIVA
FLOAT T TT 4 — (NFH-BEREITFIV, 5:1) ITHL. BRI F )L -~\F
YonoEERE L TRELEY 171 g 257
IR 12%.
B 107-109 C,
'H-NMR (CDCL,) & 1.43 (6H, s), 1.90 (3H, t, J =1.8Hz), 2.27 BH, d, J =
1.4 Hz), 2.63 Q2H, d, J = 2.0 Hz), 6.39 (1H, d, J = 1.4 Hz),
ZEH 5
2,3-Yk RO-2, 2,4, T-F b I AF)L-1H-1 > R—)L-5-F—)l

2,3-ebno-2241-7F8FAF)-5H-1 > R—)L-b-F > (7.36 g 38.9
mmol) ODEEEETF)L (100 ml) EEICNT ROV T 74 bFhUTA (14.9¢
85.6 mmol) M7k (50 ml) BEZEREL. WAL, KEEZIBL. GHEEZK
RO AR TS, BB/ X ULETHE 2B, HEBELL, KR
ELY ) =I-A"FHINSHEERL TERELLEY 6. 17 g 2/F/,
I 83%.
A 186-187 C,
'I-NMR (DMSO-dy) & 1.21 (6H, s), 1.91 (6H s), 261 (2H s), 4.39 (IH s),
6.22 (1H, s), 8.05 (IH s).
2EH| 6
2,3-PE RO-5-E ROF -2 2,4, T-F b T AF)b-1H-1 > R—)L-1-H)V)\)b
FER

Fig (5 ml) ITEKEEE (2.0ml, 21 mmol) ZINZ. =i T 20 DR L=,
THUZ 2,3-PERDO-2 2,4, T-F b T AF)L-1H-A > R—)b-5-F—)b (1.32 g
6.90 mmol) ZiNZ. HIRT 20 MR LE. KINESMERTERGEL . 2K
BKRT DU LKBR TN, BELFILT3EHMELZ. EbEAEEL
KRB TS, BB~ 22U L ETHE A8, BMEBELL. 7%
BEEALY =) (10nL) ITHEMLUOKET | BEkEET bU D LKEER (T,
7T mmol) ZfiZ. FENRT 3 DEHEIRL . RINESWZEKGT. | HEHE TS
L. B TF )L T3 EMIH L 2. AbE/=a#E %Kk Ot ik THE.
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B~ 722U LA ETER 58, BERBELZ REZISY /—I)V-~\FH5 0
SHEREREL TRELEY 117 g 267,
N 71%,
Al 175177 C,
'H-NMR (CDCl;) o0 1.53, 1.66 (6H, s), 2.09 (3H, s), 2.25, 2.32 (3H, s), 2.82,
2.89 (2H, s), 5.00-6.20 (1H, br), 6.49 (1H, s), 832, 899 (IH s).
SEH 7 '
2.3-2e RO-2, 2,4 1-7 b T AFIN-5-{Q-AF)N-2-TaxX)L) FF T ]-1H-
A2 R=)-1-FIV)NVTER

2,3~ Ro-5-bROF-2 2,4 -7 b T AF)-1H-1 > F—=)b-1-5)UN
Ve R (2.29 g 10.4 mmol) @ DMF (15 mL) YARIZKH T 60% KFE{LT b
U A ES (0.42g 12mmol) ZNZ. EFRFHEKTEIRT S SRHERL 2,
BONEZREAEWIOKET 3-7o00-2-AF)-1-70xR> (1.3 nl, 13 mmol) %
A, ZiRT 30 72, 60CT 16 R Lz, RIGREWZ BT > &2
T LKBERICIEE, BT FILTIEME L, b #EZ KRV E
K THE, B~ X2 UL ETEHSE, 26, BEBELEZ. REEZDIV T
OENIT—=FI)-N"FHNEF/HELTRELLED 1.9 ¢ 2617,
V= 69%.
Al 83-95 C,
'H-NMR (CDCl,) & 1.53, 1.65 (6H, s), 1.84 (3H, s), 2.10 (3H s), 2.29, 2.37
(3H, s), 2.82, 2.89 (2H, s), 4.39 (2H s), 4.98 (1H, s), 5.11 (1H, s), 6. 46,
6.51 (1H, s), 8.34, 9.02 (IH ),
2EH| 8
2,3-CERO-5-EROF-224,7T-F T AFI-6-0-AF)-2-T o=
V) -0~ > R=)-1-7)VN)VTE R

.32 RO-2,204T-F I AFIN-5-[Q-AF)-2-TOaRZ)V) FF ]~
1H-1 > R=)b-1-V)NIVTFER (2.38 g 871 mmol) @ NN-PZF)I 7=V
> (b nl) BKEERFHEKT 200CTIRMHRL 2. KINESWE —BiKiE
U A\FHEMAREREASR, LY ) —I)-~FH P HERL TRELEY
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2.01 g 2187=,
= 84%.
i 166-168 C.
'H-NMR (DMSO-d;) & 1.45, 1.50 (6H brs), 1.73 (3H s), 1.95 2.12 (3H br
s), 2.04 (3H s), 2.79, 2.84 (2H brs), 3.32 (2H s), 4.29 (IH s), 4.65
(1H, s), 7.93 (1H, s), 8.27, 8175 (I1H br s).
ZEH19
N-AFI-N-U-ERY D)) -1, 3-RITF 7 —)-2-7 3 > s

- AFNV(T2ZNTI ) FAFVAFINIT 2 ]1-1-EXRY P AR
BIF) (4.02 g 12.5 mmol) OMEE(LRSE (25 nl) BEWICEE (2.00 g
12.5 mmol) DU LKRFE (10 mL) BEZH T L. ZIRT 30 2fEHERE | B
MEER L7z, AEMZEABRL. NFHTHRELE. Iz 48% RILKRBEE
(40mL) WML, 2IEIMEERL 2. RINEEMEKSL, 6% 7 €T
KTHF, BEEETFII T2 B L 2. BhEA#EEZ Kk U REK THE
W BB TR UL ETHE, S8, BUERMBLZ. KEICIA v7oeixT
—TFI)\EMA. FNEMEABL., AREFERBHE L. REZAY /) —IVICHER
U, 10% 3EAbAKRFR-AS 7 —)VEIKR (11nl) ZMABERBK Lz, REEZAY /
==V TOENI—FINoBEERL TERELLEY 2.53 ¢ 2R,
=R 1%,
Al 287-289 C.
'H-NMR (DMSO-dg) & 1.80-2.00 (2H m), 2.00-2.29 (2H m), 2. 91-3.26 (2H m),
3.04 (3H s), 3.28-3.47 (2H, m), 4.36-4.58 (IH, m), 7.04-7.17 (I m),
7.26-7.37 (1H, m), 7.50 (10, d, J =8 0Hz), 7.81 (1H d I =28.0Hz), 9. 11
(24, br s),
ZEH1 0
25-VARFEI- A-DAFNR T

L5-PAFI-1,4—R2JF ) (68.1 g, 0.5moi) O LTF )N IT—F ) -THF
(11, 800 L) W 80% NA KOHLT 74 RFRUDA Q18 g 1.0mol)
D7k B00mL) AKZEMA. 30 L. BEEZSBEL . fafnRiEK (300 mL)
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TR, KRBT M) ULAICTERE L2, PROVUAT N IO NT S
T4 =AU THF IC T L. BET, BEEZEEL. BAOEK 68.9 ¢ %
B/, Z@%Ea%&lﬁ/\“‘)l/ (700 mL) IZVAMEL . BRERAF)I)L (189 mL, 2.0
mol) &80% NA ROH)L77A hF UL (21.8¢g 0.1mol) ZMMAZE.
B EF 28%-F RUTLARFELROREY /) —)LEEHKR (482 mL, 2.5 mol) ZE T
U, TR THRSSIGRRT 3 FESERE. RETEREZEERL. REZKS
7K (2000 mb) ICEE, BT FIVICTHIM Lz, AEZE S BEZ fafn RIEK TH
B, MBS 7R ULATERL, REZRETEELE, RAZVBOIUN
FNoa b5 74— UEBEZF I -NFT > (1:4) [TTHEHL, Bz
BETHEELZ, NFHX0#ERML. RELLEY 54.9 ¢ 2R
R 66%.
Al 108-110 C,
'H-NMR (DMSO-dy) & 2.20 (6H, s), 3.78 (6H ), 6.65 (2H s).
2EH1 1
L,5-TVABRFI-G 6-TAFINARDIVT IV
L-TFARFI-LA-DAFIIREY B3 2 ¢g 0.2 mol) EXr7OOAF)
AFINIT—F) (21.70L, 0.24 mol) X700 AY EHK (800 mL) 1T, K&
T eF4 > (32.9ul, 0.3mol) % 30 T TH LA, RHRICT | KRR
g, RISHZEKK (500 mL) IZHEWE, BEBEEEL. KEEZT /DO xsy
> (150 mL) ICTHItE L7z, BOEAREZKTHG. Rk N U LA TER
%, PEOUATN ORI T7 44— LT 00 RS TTHER L2,
BET. BEEZEER. AT XI0BRELTIVTE MK 20.1 ¢ ZHERE
LTHE. BonkiRETsy /—)V (300nl) IZEML. 0CITTARFEILFTHE
FhUTA (.72 g 0.072 mol) ZHRAITIMA . FiRICT 1 BREHEEE. 0C
ZHAL, BRI TRRIOKEILRVRFT NI LESE LI, IREVEEE
IFINTTHE L. FRBZEMEE/KIC TSR, MBS MU UL TEZL,
BMETEHEEELU. % THF AR L., BREES N ) U A TRER, BET
BHEZBRL . BOoNLEEZDAY 7O T —FTI-~FH K 0ERL,
KELEY 23.9 g 2/,



10

15

20

25

WO 01/14384 PCT/JP00/05523

77

WE 41%,
'"H-NMR (CDCl,) & 2.04 (1H, t, J =5.8 Hz), 2.23 (3H, s), 2.29 (3H, s), 3.75
(3H, s), 3.79 (3H, s), 4.75 (2H, d, J = 5.8 Hz), 6.64 (1H s),
BEp|1 2

(2, 5-ARFI-36-TAFIREN)TEIZ NI

25-CARFI-3,6-CAFIRDVIINTIVA—=) (23.6¢g 0.12mol) @ THF
(250 mL) BEIZ, 0CIZT=R{kJ > (5.7 mL, 0.06 mol) ZWT L. |RICTT
) BERABLRE. BETAMEEE L, BEAEEIF) 250 1) THARL.
BRIEEA TS U, ARBERET b)Y ATERS, REBGEL, 2,5
AREDB 6 TAFIRL TN TOI K 32 4g 2877, BONETOERET

hZbU)L (50 mL) IT@EMEL. T ALF bUT A (735 g 150 mmol) DK

(75 mL) &7Er=bU)JL (75 nb) HKITHE FL, =EIRT 3 AF#EHLE. &
WEESBL. RMAEKTREE, MBI/ X ULTERLE, PRDOIY
MV AR NI 57 4 — I LB T FIVICTAH L BEERETEELZ.
HREEAFTICHREBEL, BRESBLEELAY 23.5 ¢ 257,
I 95%,
'H-NMR (CDCl,) & 2.23 (3H s), 2.30 3H, s), 3.72 (2H s), 3.75 (3H ),
3.80 (3H s), 6.66 (1H s),
2E611 3
L,5-DARFI3 6-VAFIARAE LY T

(2, 5-PARFI-3, 6-PAFINRAE)TEIZRU)IL (23.4 g 114 nmol)
ZEMY CEZY-TF ) —)VEER (250 0l) IZERE. SR —Z v VAl (25
g) EMATz, 5.5 [UEDKHKEEMET, 50 CITT IRMEHR L&l 2, filli
EAE%. AREBETERL. MKMW E L TERELEY 22.1 ¢ 2K,
I 93%.
'H-NMR (CDCl,) 6 1.44 QH br), 2.16 (3H s), 2.28 (3H s), 2.83 (4H, m),
3.68 (3H, s), 3.78 (3H s), 6.55 (1H, s).
2EH|1 4
2,3~k Ro-4, - AFI)IV-1H-1 > R—)L-5-F—)
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25-VARFI-3 -IAFNARETH LTI (22.0g 105 mmol) DF
R MUV (100 L) WIS, MBE_7 >EZU AU YA (120.9 g 220
mol) @7 r=kUJL (100 mL) - 7K (200 nL) DBEEZKIBT 30 20T TH
T, SRICT | FRIBHRGS ., RISEREKRT FU DA (1382 1640 mol)
DOKEW 400nL) EEEEETFIV (400nml) DORESWICHEE. BENRICT 30
L. RiaEA»E%., AREE L. KBZEBZFILICTHEL., B
BEzabilz. SbBAEZ MK TSR, 80% N1 FOYILT 7
A RFRUDTL (48 g 220 mmol) JKEEH (400 mL) ICTUEL /=, REHKZ.
fAfIREEAKFE T U D AKBRICTHEER S UR. BB F)VITTHEL 7,
MR ZEMAEKICTHIEL. BB N YL TERRE. PEOUASNY
O cI74 =120, BEBETFIVICTEE L. BEZBETEEL. B£5
NiEMRYE S TFIN I -FI X DRERIILL., KELEY 14.4 ¢ 2157,
I 84%.,
Bl 155-158 C,
'H-NMR (CDCl,) & 2.05 (3H, s), 2.10 (3H s), 2.94 (2 t, J = 7.4 Hz), 3.05
(1H br), 3.53 (H t, J =7.4 Hz), 6.39 (1H s), 7.40 (1H br),
BEFI15
2, 3-k RO-5-k ROF -4, -PAF)b-1H-1 > R—=)-1-H)INLFE R
OKEFEE (25 nL. 264 mmol) EEIRICTHEE (75 ml) WTHNX. 30 HHRLZ.
ZOWIRIZ, 2,3-Ck ROo-4, T-P AF)-1H-1 > F—=)b-5-F—)JL (14.4 g 88
mmol) ZfNZ. 2 RefIEER Lz, RIGEZEETREL., REZ7 008V -
AY ) —IVBIRIZERL . BAFREEKE T MU U LKBRICTHRE L. BE
ZRIMBE/KICTHES L, BB M) UL THERR. BAEEZBETEELE. &
SNEREEZIAVTOENI—FINCTHEL., ZELLEW 6.2 ¢ 26/,
IH 37%,
A 239-241 C,
'H-NMR (CDC1,) & 2.10 (3H, s), 2.33 (3H s), 2.97 (2H t, J =8.1Hz), 4. 09
(2H, t, J =8.1Hz), 6.53 (1H s), 838 (1H br), 8.85 (1H s).
ZEH1 6
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2,3-Ck RO-4, T-PAFI)N-5-[Q-AFN-2-TORZ)) AF ]-1H-1 > R—
WV=-1-7I N5 e R

2 3-Dk KO-5-k ROF L4, 1-Y A F -1 > B—=)b-1- AN FE K
(5.74 g 30 mmol) % N, N—IAFIHRIVATIE (100 mb) ITEML. REE
AT LA (8.29 g 60 mmol) &IVEHUTA (0.50 g 3 mmol) & 3-ron
“-AF)-1-7OXR> (4.41 nL, 45 mmol) ZMMZ/z. BEWKE 80CIZTT, 3K
R L2, ROSHKZBK 300 nl) ITHEE. BT F)ILICTHE Lz, filig
ZEMBEKICTHEL. R MU LATHERR, BEZRENERLL. &
BEUATNATLIOR T T T 4 — (NFY-BFEITFIV, 6:1) ICTH
BL., ZELEW 6.00 g 2157,
N 82%.
'H-NMR (CDCL,) & 1.85 (3H, s), 2.14 (3H s), 2.39 (3H, s), 2,99 (2H t, ]
=8 0Hz), 411 (2H, t, J =8 0Hz), 4.40 (2H s), 4.99 (1H s), 5, 11 (1H s),
6.48 (1H s), 889 (1H s),
ZEFLT
2,3-Ye Ro-5-E ROF -4, T-DAFI-6-Q-AF)-2-7 X)) -1H-1 >
R—=)L-1-J)V NIV F e R

2,3V RO-A4 T-PAFIN-5-[Q-AFI)N-2-TOXR)V) FF ]-1H-1 > R
—)-1-FUN)VTFE R (6.00 g 24.4 mmol) Z N N-AF)I7=1 > (25 mL)
WEBEL., 7 IFEAKT 220CIIT 7 REBERL 2. RIEREHHEK, \F
B2 (50 mL) ZA. 30 SEH L. WHLUH&EZ5B%,. NFJITTH
wL. XEEW 5.45 g 2R/,
INZE 91%.,
Ahs 132134 C,
'H-NMR (CDC1,) & 1.82 (3H, s), 2.15 (3H s), 2.29 (3H ), 2.97 2H ¢, ]
= 7.9Hz), 3.39 (24, s), 4.14 (2H t, J = 7.9 Hz), 4.62 (1H s), 4.88 (IH,
s), 5.00 (1H, s), 875 (IH s),
ZEHF|1 8
2- (tert~-7F)) ~4-ZhOV-5-AF)N 7z /=)
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2- (tert-FF)) -5-AF)I7x/—)L 32.9¢g 0.2 ml) OK-TF/—)
AWE (300 mL, 2:1) IC¥BEEE (20 mL, 0. 24 mol) ZMMA/=#. 0CITHAIL 7=,
ZTOBEWKIC, HEEEF R DA (14.5 g 0.21 mol) OKEHK (40 nl) % 30 &7
MIFTHTL, HFETHER, FIRICT 2 RSB LZ, LR Z2EL,
WK THRE L, BoNHEEEEE TFIV-THF 9:1) BRICEMHRL., e
BAKICTHEL, MBS MU DL TEER, PEOEZUASNASLZOT
TI57 4= UEBIFIVICTEH L2, BEZBETERR. BEZATY
BB, HEEABLU. RELEY 3.4 g 2R/,

INZE 81%.,

RS 181-182 C,

'H-NMR (CDCl,) 6 1.28 (9H, s), 2.17 (3H, d, J = 1.3 Hz), 2.45 (2H, br), 6. 18
(1H, d, J = 1.3 Hz), 7.64 (IH s),

2EH1 9

4-7 32 )-2- (tert-FFI) -5-AF)NT7x/—)

2- (tert-7F)) 4-=bhV-5-AF)I T /=)l (47.0¢g 243 mmol) =T
% /=) (500 mL) ITEMRL., 0CICTHARE RS2 (29.5 nL, 608 mmol) %
Wo < DEBFLE, BF#, FIRITT 16 FEEHERL. BEERBRETEELE,
FREIZAK (500mL) ZINA. HEZEASBLZ. BEEZHFERITFIVICHERFL. BNR
WKIZTHRS%, MEEF MY TATERL, PEDZUASIVAS LAZ7OT b
7574 =1 UEFR T FIVICTAR Lz, BEEZHETEER. KEZATY
ITHREBL., MRESML. REEY 39.3 ¢ BRI,

I 90%.,

AL 191-192 C,

'H-NMR (CDC1,) & 1.37 (9H, s), 2.07 (3H ), 3.25 (2H br), 6.52 (1H, s),
6. 60 (1H, s), 7.35 (IH br),

BEH20

N-[5- (tert-7F)) ~-4-EROFI-2-AFNTzZNV]HFIVLT IR

4-7 2 )-2- (tert-FFI)) 5-AFNT7x/—)b (39.4¢ 0.22mol) ZAWN
T, 2%Hl1 5 LRROTEITTERELEY 35.1 g 2157,
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I 17%.
Al 252-256 C.
BEH 2 1
N-[5- (tert-TFI) 2-AF I ~4- Q- AF)-2-TORZ)VFF ) 7 2 IV HV
L7 3IR
N-[5- (tert-7F)) -4-£ ROFI-2-AFI T2V HRIVLT IR (35.2g
0.17 mol) ZHWVWT, &EHI1 6 LREKOFRICTRELEY 25.5 ¢ &5k,
IR 57%.,
Al 108-109 C.
SEF2 2
N-[5- (tert-7FIN) —4-E ROFI-2-AF)-3-Q-AF)N-2-TaxRZ)V) 7 =
ZWVIFINVAT IR
N-[5- (tert-TFI) -2-AF)—-4-Q-AF)N-2-TORZ)NAFAF) T 2 2)V]
RIVATIR (25.4¢ 97.2mmol) ZANT, BEHI1 7 LRBROAEICTEE
{t&w 20.9 g 2%k,
IR 82%.
B 153-154 C,
BEF 2 3
5-7 2 J-1- (tert-FF)V) -2,3-PE RA-2 2, 4- KR AF)-1-RVT 5>
N-[5- (teri-7FI)) -4-E ROF I -2-AF)-3-Q-AF)-2-TaXRZ)) 7
TZVIRIVAT IR (10.45 g 40 mmol) DA% J—)L¥AHE (100 mb) ICiEHERE
(40mL) ZhA. 7IICHFEKT. 3REMERRL =, 0CITHAR, 12817E
KEALF RU T AZRNTEEEEEL, BT FIVCCHE L. AREEZE
FIRMEKICTHRGEE, MBS N DATERL, METAEEZEELE, REZ
SURNTNASAIZOAR ST ST 4 —(NFH-BEBTF)L, 1:1) ITTRHEE,
ANFHLOFERILL. RELEY 6.28 ¢ 2.
IR 67%.
A 115-116 C.
'H-NMR (CDCl,) & 1.31 (9H, s), 1.44 (6H, s, ), 2.02 (3H ), 2.87 (24, s),
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2.95 (24, br), 6.47 (I1H s).

2EH2 4

N-[7T-(tert-TF))-2, 3-P e KO-, 2, 4- h U AF)-1-R>J T 5 2-5-1 )l
FIWNZ VB tert-TF)

5-7 2 J-T-(tert-7FI)-2,3-PE RO-2, 2, 4&- R U AF)-1-R2VJ T T >
(6.30 g 27 mmol) % THF (63 mL) IZHAML. MU IZFIL 7 I (565 ml, 40.5
mmol) EMA7=. 0CITHHIL. 258 2 tert-7F )L (6.48 ¢ 29.7mmol) %
mA. BRICT3IRMEERLE. KIGKREG/K (100 nl) ITEE, PIFNVI—
FINCTHIH U7z, BB %M AEKIC TokEE. Bl MU LA TEEREL,
DBDIUMNTFNASLZAR NI ST 4 =i UAFY O -BEETF I (1:3)
T LUz, fonkmike, RELEY 7.30 g &2/7,

X% 81%.

Rl 124-126 Co ,

'H-NMR (CDCl,) & 1.31 (9H, s), 1.45 (6H, s), 1.50 (9H's), 2.07 (3H, s), 2. 88
(2H, s), 5.97 (1H, br), 7.06 (IH s).

B2ERF2 5

- (tert=-7F)V) -2, - RO-5-Q-AF)-2-T ORIV T3 /-2, 2,4-F U
AFN-1-RTT 5>

N-[7-(tert-FFI)-2,3-P R B-2, 2, &~ b U AFI-1-R2VJT 5 -5-A
WIJDVNS VB tert-TF) (1.17g 21.5mmol) & N, N—IAFILRIL L
IR (72 ml) ITEBLU. ANFHATTHELIEAKRET U T L (0.62 g
25.8mmol) % OCICTHRESMAZ, BRIZTT 30 2H#%. 3-yn0o-2-AF
W-1-70x> (2.53 ml, 25.8 mmol) &AL (0.36 g 2.2 mmol) %
MA. FHRIZT | B Lz, RONEEGAK (200 mL) IEEE, PLF)IL—
FINVCTHI U e, BB BEMAKICTHE L. BT b U U A THEE,
BWETBREEZBERLE. BB UMTINVAS L0 NI ST 4 —(NFH -
BBt L)L, 4:1) ICTHRELEZ, BohlzmikYzAS /—)b (85 nl) ICIEMR
U. BEEE 8.5 nl) ZMx. 7IVIdCHFEEKT 50CIZT 2 FfE#RLZ, 0C
WAL, 3 BEKEELT MU D LKEKRIC TIEREE S Ltk MBI FIVIC
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THI Uz, ARBZEAMBEKICTHESEL., REF MU D LA TEER. BET
BRERERL, AT L0HEREL., ZRELEW 6.20 g 2157,
IR 100%.
RiA 164-165 C,
HAWR (CDCL) 6 132 (9K, s), 1.43 (6, ), 182 GH, s), 2.02 G, s),
2.88 (2H, s), 3.67 (2H, s), 4.90 (1H s), 501 (IH s), 6.41 (IH s).
2EH|2 6
L4-PARF -2 5-PAF)N-3-@Q-Z hO-1-7axR)RE >
2, 5-UARFI-3 6-DAFIARCZATIFER 4.0g 20 mmol), EEEEY >
EooA (Ig 13mmol) RXZ= by (25 ml) DREYZE 4 KEFEINEGE TR
L7z RIGREWE D) 70 ENT—F )V THR UK RO &K T,
BEE< 7RO L L TEEE, A, BERBELZ, REEZUATINVAS LD
TRTTT 4= (AFHI =Y TOELT—F)b, 95:5) THEE, A5/ —
IS HBHERL TRELEY 5.1 ¢ 2Rk,
UL 99%.,
BhsL 48-49 C,
BEF 27
1-(2, -V A RF -3, 6-PAFINT 22V -2-7T N> T I >
L4-PARFT-205-PAFIN-3-Q-= bo-1-TaxRz))yXE> 6.0 g
199 mmol) @ FhIEROZZ > (100 nl) BWKIZ. KEHE TFKFLYFILT.
JVIZUA (4.0g 105.4mmol) ZINA. RIGNHKZE 6 REFIMBEIE L7z, RINRE
BN 7O A—N—) @ERAB) 6o ZMA, KHTK (1.5 nl) =i
Tl BoNEEMERETFIVICEE. 58, BEEWHEL THROBNY
W42 g2/,
IN#E 95%,
'H-NMR (CDC1,) & 1.12 (3H d, J = 6.4 Hz), 1.50 (2H, brs), 2.15 (3H s),
2.29(3H, s), 2.67 (IH dd, J =132 and 7.6 Hz), 2.70 (1H dd J = 13.2,
5.8 Hz), 3.11 (1L m), 3.65 (3H s), 3.78 (3H, s), 6.56 (IH s).
ZEH 2 8
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2,3-k RFo-5- ROoF-24, 7-bYJ AF)L-1H-1 > K—=Jb

-2 5-DA NF -3, 6-FAFN T 2 =) -2-T BNV T 22228 9.4
mol) 27 b= hUJL (10 nl) KHEML. WE_T > EZU AU D LAV
(10.0 g 18.2 mmol) ®7Ehr=bUJL (20 nl) KUK (20 nl) WEZKET
WTL., BRT2RMEARRLE. RIDEEWMEZKTHRUKBEKEZEF NUTLT
hfnt%. BEEE L)L T3 EHH L. SbEaHE 2 KKk Ui Bk Tk
#®, BB~ 732U L ETEE A8, BEREL TEKZERZ, INZ2EERT
FIVITHERFE. N ROY)L 774 b FMITLKBEREREL, ik&ED LTH
HUZEKREZSBRL., RELEY 1.2 g 2157,
IN#E 68%.
Als 196-197°C,
ZEH2 9
1-7t®FN-2,3-Te Ro-5-t FOFx -2, 4 T-MU AF)L-1H-1 > F—)b

2,3-bRoO-5-EROF-2,47T-MIAFI)-1H-1 > F—)L(1.0g 5.7
mmol) Z2E U2 (2.6 nL) IZHEML. FOKEEEE (1.7 oL, 16.6 mmol) ZINA, |
FIRTIMRMBERL . RISBEWITIKZMA, kY Z Bk TF )L THIH Lz,
M E K, EREBEBEL. RIZ2AS /=)L G0l ITEN Lz, RERITK
AU A 0g 7. 2mmol) O/KEER (15mL) ZANA . KISKEZER T 3 0 7%
Lk, RiniZE 1 e chfinl., £ERMEREE )L Tl L7z, fhtikz
KR OBIRIRHEK THS, B~ 722U L ETEEE 2B, BEBHKLE. &
TEBBRIFIN -4V TOENI—FTIHSBHEL THERELLEY 0.89 ¢ 215
7z
IR 76%.
At 156-158 C,
2EZH|3 0
-7 £ F -2, 3-FE KO-2,4, T- MU AF)b-5-[@-AFIV-2-T ORZ)) 4
]-1H-1 > F—=)b

1-7EF)-2,3-Cra-5-k ROF -2, 4 7-~J AF)V-1H-1 > F—)b
(3.3 g 16.1mmol), 3-7OO-2-AF)l-1-F TR (2. 6g 287 mmol) RV
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BAUTA G5 g 25.3 mol) @ TAFIHIVLT IR (25 ml) SREIK %,
FERFHEKT 80T T 20 KLz, KINESMITKEMA, BEIFILT 2
Bl L7z, BORARE KR OEMBEKTRSE, RBEYXTULET
Bk, A, BEBELE. REZUATSNVASLIORM ST 40— (N
FH-BEERTFIL 3:1) ITHL. RELEY 3.8 ¢ 21F7,
W 91%.
HRYI.
'H-NMR (CDCl,) & 1.23 (3H, d, 7 =6.4Hz), 1.84 (3H s), 2. 11(GH s), 2.21
(6H, s), 2.42 (IH d, 7 =156 Hz), 3.25 (14 dd, J = 15.6, 7.8 Hz), 4. 38
(2H, s), 4.60 (IH m), 4.97 (1§, mw, 511 (H m), 6.51 (H s). |
2EH|3 1
1-7EFIN-2,3-PE RO-5-k ROF -2 4, 1- MU AF)-6- Q- AF)-2-710
NIV -1 > K—=)b
1-7t2F)N-2,3-Ce RO-2,4, 7- U AF)-5-[Q-AFI-2-7aX=)h) +
FI-1H-1 > FR=)L 3.8¢ 14 7mmol) ® NN-PTFI)V7 =1 > (30ml) &
Wae, 2XRFHEKT 200CT2HEEELE, RINEEMESZFINIT—TIVT
FHIRL . | HAEHEEE. KROAfMAEKTERE L, AREEZHRE< 32T A
ETHSR A8, BESELIROEELAY 3.5 ¢ 2Bk,
W 92%. |
'H-NMR (CDCl,) & 1.23 (3H, d, J=7.0Hz), 1.80 (3H s), 2.08 (3H s), 2.11
(6H, s), 2.20 2H m), 2.40 (1H, d, J =158 Hz), 3.25 (1H dd, J = 15.8,
7.8 Hz), 3.38 (2H, s), 4.60 (1H m), 4.68 (IH m), 4.8 (IH m), 5. 07 (1K
$)o
BEH13 2
8- AFIN-5-(1-AF )NV IF)I)-2-7 = Z)V-4H-1, 3, 2-R>V DFFHRY >~
AVFE=)L (46 nl, 0.3 mol). XEFHRUEE (38.4 g 0.315 mol). /85
FIVATITE R (WEE 75 %, 14.4 g 0.36 mol) & RV (500 nl) Wk
wBL., JOoA B (2.230L, 0.03mol) ZMAZ, TA—2AI—U ST
ICTHERT BKRERRERNS, 15 BEEMBGETR L7z, NIHRINALTIVTER (M
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B 75 %, 14.4 g 0.36 mol) ZHOMA. FiT 1. b BRIMBER L 7=, RIGHK
ERETIEL BEE L UNS N IO M5 T 4 — @ERIFI-~FH,

1:9) ICTHREL., RELESY 72.1 ¢ 2R EL TR

X% 90 %.

'H-NMR (CDCl,) & 1.21 (6H, d, J =6.6Hz), 2.37 (3H s), 2.70-2.86 (IH m),
5.29 (2H, s), 6.90 (IH, d, J=81Hz), 7.09 (14 d, J =8 1Hz), 7. 37-7.53
(BH, m), 7.96-8.01 (2H, m),

ZEH 3 3

- ROFIAFIN-6-AFIN-3-(1-AFIVLTF)) 7=/ —)

8- A FI-5-(I-AF I ITF)N)-2-7 £ Z)b-4H-1, 3, 2-R 2V DA FHRY >
(72.1g, 0.27mol) Z MJLL> (500nl) IEML. ST/ —IL7 I (259,
2.7 mol) ZMMA 100°CITT 16 KRR L /2. RONKRZIE TIRME®R, REZn
HU7 3 FEHERE (1000m) ITHEE, BT F)IVICTHIHL . mibikZzeaing
WK TER%SE. BT MU DLACTERL, BETBHELZ. REZUAT IV
paxbTS5T7 40— (HFEEIFI-~FH2, 1:4) ITTHREL. RELSY 31.4
g ZHRY&E L TRk,

IR 17%.

'H-NMR (CDC1,) & 1.20 (6H, d, J =6.6Hz), 2.21 (3H, s), 2.95-3.13 (IH m),
4.94 (2H, s), 5.18 (1H br), 6.75 (1H d J=8.0Hz), 7.05 (1H d J =8.0
Hz),

ZEH| 3 4

-AFI-6-(1-AFIVIFIN) -2-ARFIRIDNTIa—)

-E ROFTAFIN-6-AFIN-3-1-AFNIFI) 7z /=) (1.3 g 207
mmol) % THF (350 mL) VAL, tert-7 hF AU T LA (22.1¢g 197 mmol)
EMMATz. 0CIZTIEAFIV (19.7Tnl, 311 mmol) ZANZA. Z|IRITT 16 KEfF
WLz, RINRIOKZMA. | HERRICTEESL. BEIFIVITTHEL
7zo LR E M AEUK TSR, > M) ULICTEEL, PRI URS
VO3 MA UBEBE T FIVCTAM U, BEZEE TIRMHEER, KREEZAFY
>EDERIEL. RELEY 2.7 ¢ 2R/,

111
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INZ 54 %,
gl 100-101 C,
'H-NMR (CDCl,) O 1.24 (6H, d, J =6.6 Hz), 2.11 (14 t, J = 6.2 Hz), 2.28
(3H, s), 3. 18;3. 36 (1H, m), 3.81 (8H, s), 4.78 (2H, d, J =6.2Hz), 7.01 (1K
d J=80Hz, 7.14 (1H d T = 8.0 Hz),
2EHI3 5
BI-AFI=b-(1-AFILTF)) -2-A L F IR TOIR
BI-AFIN-2-APFI6-(1-AFINITFINX)NT7IVa—)L (15.9 g 80
mmol) % THF (160 mL) ITHEMEL. 0CIZT=R{kY .\/ (3.80 mL, 40 mmol) %
A, BIRICT 2 BEER L, RISKREZSKICEES TFINT—FINTTHIE
Ule, Mk famafok T, M MU LTTEZERL, BETRBEL
Teo BEEUANTNIOR TS T4 — [EEIFI-NFH . 1:4) ITTH
#ML., RELEY 21.7 ¢ 2R EL THE.
INER 100 %.
'"H-NMR (CDCl,) & 1.26 (6H d, J = 6.6 Hz), 2.27 (3H, s), 3.18-3.38 (1H, m),
3.88 (3H, s), 4.71 (2H, s), 6.99 (1H, d, J =8 0Hz), 7.14 (1H d, J =8.0
Hz) .
ZEH13 6
[B-AFIL-6-(I-AFIVITFI) -2-ARFIXREV]TEIZMUIL
FAFN-2-APFT-b6-(1-AFINIZTFINIXRZINTOIR (Q21.7¢g 80
mmol) Z7Eb=bUJ)L (30ml) WML, 0CITTZ T ALF bUT LA (490
g, 100 mmol) @7t b= bU)L-/k (1:1, 100 mL) IZMA. FiRITT 36 FefEH
#lrc. AREEZIML. BRNREKTHRFR. k> MU LAITTERELE,
BETERZERR ZREUATINI ORI T T 4 — @ERIFI-NFY
o 19 IWTREL, REILEW 14.6 ¢ R,
IN#E 90 %,
Ais 37.5-39 C,
'"H-NMR (CDCI,) & 1.26 (6H d, J =7.0Hz), 2.29 (3H, s), 2.99-3.19 (1H m),
3.78 (2H, s), 3.82 (3H, s), 7.01 (I1H d, JT=8.0Hz), 7.15 (1K d, J =8.0
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Hz) .
2EH3 7
2-[3-AFI-6-(1-AFNWIZF)N) -2-A R FIREV]ITHI LTI
[B-AFN-2-AF I -b6-(I-AFINIZF)NXEL]T7EZRUI (1T.5¢g
86 mmol) ZL% /—)L (200 mL) ITHEML. 3K]EDKRFHKIT. FR—=
v )V (20g) ICTTE0CICTEITLL /2, iz ABICTHEEL, ARERE
TRMEL, BEZIFINIT—FTI)VTHIRER, Ak TREE. mig, b
U LT TE L, BMETHEHZEEL., RELEY 17.3 ¢ ZHRMELT
=7z,
IR 97 %,
'H-NMR (CDCI,) 6 1.21 (6H, d, J=6.8Hz), 1.38 (2H, br), 2.27 (38H s), 2.86
(4H, br), 3.01-3.20 (IH, m), 3.73 (3H, s), 6.96 (1H -d, J = 8.0 Hz), 7.04
(1H, d, J = 8.0 Hz),
ZEH13 8
N-[3-AFIN-6-(1-AFILTFI)) -2-ARFIXE]TFII bUT)ADO
TEr7IR
2-[3-AFI)N-2-AFFIb6-(I-AFINITF)NIXNE]THZ T (19.5g
94 mmol) ERUITFIVY I (17.0 nL, 122.2 mmol) % THF (200 mL) iZ¥&
fRL. 0CIZT MY 7 b4 OEEE Ky (14.3 ml, 1034 mol) EMA7. Hig
12T 3 R R, WKICEE ., BFEE T FIVICTHH Uz, MRz fafn &k
THRERE, BB MU U LAICTEERL, BETRELZ. REZ U A0
RETTT74— EEBEIFI-NFH, 1:4) TTHRHEEL. XELEY 26.0g
Rz,
= 91 %,
AR 100-100.5 C,
'"H-NMR (CDCl,) & 1.22 (6H, d, J = 7.0 Hz), 2.28 (3H s), 2.98 (2H t, J =
6.3 Hz), 3.00-3.17 (IH, m), 3.44-3.54 QH, m), 3.77 (3H, s), 7.01 (1H, d,
J =8 1Hz), .51 (1H, d, J = 8.1 Hz),
ZEHI3 9
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N-[6-AF I -3-(1-AFIVIZFIV) -1, 4R F ) 2-2-A VITF) bY T
A7 R IR .

N-[B3-AFIN-2-A LF-6-(1-AFIINITF)VXE]TF)I)I M 7)bADO
7RI R (26.0g 85 7mmol) ZBEEEE (130 mL) ITHEML. 10°CITTHEK
ZOLEE (42.9 g 429 mmol) D/KIFEHKR (43 ml) ZEMMA 7. ZRITT 12 KR
BReg, mk (250 L) THRL. EFEETF)VICTHIE L 2. MR ZEmEE
KTEERE, BT MU LACTERL, ARICSY NSV OY MO UBEES
IFIVCTHEH U, BHREEZHETRER. KBTI L0BERLEL. KE
{t&® 10.4 g 287,

R 40 %,

B 94-95 C,

'H-NMR (CDCl) & 1.31 (6H d, J = 7.0 Hz), 2.02 3H d, J =1.6Hz), 2.83
(2H, t, J=6.6Hz), 2.93-3.13 (1H, m), 3.46 (20 q T =6.6), 6.50-6.55 (1K,
m), 6.82 (1 br).

25614 0

4= A RF -2 5-FAFIT =Y >

,5-UAFIN=hax> > (46.8 nl, 0.35 mol) ZFEEE (47.1 ml) / A%
J =) (650 mL) IZHMEL. 5% U LRE (0%-SKE, 0.358) ZMX
7zo 40CITT 5 [UIEDKFRFHIT. 3 HEIRIG LUz, GHBRMEZREL. B
ETFAY ) —IEBELl. BREWEKGT 26%7 &7 KIZEE, Ml
ICTHIE U7z, HHRZ 5% -1 FOYILT 71 bF MU D AT THERE, Bl
FRUDLTERL, PEOUATINVATL2OX ST ST 4 — (ML -HE
BT, 1:1) CTHRELE. BETBHEZEERL, AFHXOHRELTSZ
LickDEREEY 35.0 g &5/,

I 66 %. ’

Al T5-76 C.

L-NMR (CDCig) & 2.15 (6H s), 3.29 (2H, br), 3.76 (3H, s), 6.51 (1H s),
6.58 (1H, s),

ZER| 4 1
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4, - AFI)N-5-A RF-3-(AFINFH)-1, -2 FO-H-1 > F—)b-2-F >

(AFIFA)Ei#EAF)V (14.8 ml, 115 mmol) OO A% > (400 mL) ¥&
WAL ZIL 7 UL (9. 64 mL, 120 mmol) %-T8CITTHNA. 15 MEMEL &,
EBIT 4ARNFI-25-PAFIVTZU > (156 1g 100mmol) &0 b2 AR
>¥ (2.5 g 105 mmol) ®¥r oo AL (100 nl) BIK%E | BT THET
U, FHRICT I Refi L7z, PUTFIV7 22> (15.3 0L, 110 mmol) ZH0AZ.
BIRFETRLZICHIR Lz, BiRITT | BEERE, KZ2MATHh#ERZ ST,
Toonxy BROKITTHHEL., KELSY 18.3 ¢ 2/,

X# 77T %,

Al 226-227 C,

LH-NMR (CDC1g) 6 2.04 (3H, s), 2.24 (3H, s), 2.26 (3H, s), 3.79 (3H s),
4.20 (1H, s), 6.55 (1H, s), 8. 40 (IH brs),

2EH14 2

4, - AFIN-5-A RF -1, 3-P FO-H-1 > R—=)b-2-F >

4, - AF)=-5-A b F -3-(AF)IVFH)-1, -k FO-H-1 > F—)b-2-F
> (17.8¢g T5mmol) @7 oo A% > (350 nl) BWKICKY Tz ZIVIRAT 4
> (23.6g 90mmol) BRI Z)VRB1KFH (17.1¢ 90 mmol) %
FRICTIA, 3RRBEEBE L. RINKRERKICEE, LR ESTL,
2r0OxAy > BEKITTHEL, RELEY 12.4 ¢ 2R/,

W 87 %.

Al 262-263 C.

TH-NMR (CDC13) 6 2.10 (3H s), 2.26 (3H, s), 3.44 (2H, s), 3.79 GH, s),
6.52 (1H, s), 8.85 (IH brs),

2EH| 4 3

4, - AF)-b-A bF -1, - Fa-1H-1 > k=)

4, T-DAFI-5-A MF -1, 3-D RO-20-1 > R—)b-2-F > (13.4 g 70
mmol) @ THF (134 mL) ¥A#KIZ.0°CIZT IM-R > > THF 8§38 (280 mL, 280 mmol) %
R, 60CICT IRFRIEER L /=, kiR, /K (100nl) Z@E T L7z, BUET THF
ZEEL. #EEE (100 nl) ZiZ 60°CTICT 2 BEHR L. KET 12 Bk
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B b DU T AICTHIR, BEIFIVICTHE L, BREZEMAEKICT
Pk, BTN ULTERL, PROVUANTSINVASLAIORNT ST 4 —
EEEELFI) ICTHELZ. BETHEEEZEERL AFHXORETH I L
LK DERBILEY 818 g 2Rz,

N 66 %.

s T1-72 C,

L-NuR (CDC13) & 2.10 (3H, s),-2.12 (3H, s), 2.97 (2H, t, J =8.3 Hz), 3.56
(2, t, J =8.3 Hz), 3.76 (3H, s), 6.43 (1H s) o |

ZEfF| 4 4

4, - AF)-1, -2k RO-1H-1 > R—=)L-5-F—)l

4, - AF)-5-A hF -1, 2-Ck RO-1H-1 > R—)l (8.15 g 46 mmol) %
Eelg (92ml) ICHEMEL . 48%-RAL/KFEEE (6ml) ZMA. BT 5 KfdRL
7. WMETHEEZEEL., BEEMEEKIENE, BFEIFIVICTHEL., B
B & A B KICTHS . MEEF MU D LTEEL, PEDIUNSIVA T L
paINTT T4 —(NFY-FEEIFI, 1:1) TTHR-L ., BETEREE
XL, I—FINX0HRETEZEICLDREEY 4.66 ¢ 2157z
NZE 62 %,

Al 153-155 C,

L-NMR (CDC13) & 1.65 (1H, br), 2.05 (3H, s), 2.12 (3H, ), 2.97 (2H, t,
J =8.3Hz), 3.567 (2H, t, J =8.3 Hz), 6.36 (IH s),

2EH4 5

1-7EFI-4, - AF) -1, - Fa-11-1 > R—=)b-5-F—)

4, - AF)-1, - FO-1H-1 > F—=)b-5-F—)L (4.57 g 28 mmol) % 2
MEKE(EFT BYU DA (50 ml) & THF (50 mL) OWBITINA /=%, 0CITTHEK
Felg (2.91 mL, 30.8mmol) ZWHTFL. ZRICINRL 7z, RIRICT 4 BFfHRERL .
3 MR THMR, BRI FIVICTHIM U, FREZEMREKIT TR
#®, MBS LATHEREL, BETAREEZEERLE. YUAMSNVAS L OT
NTTT4—(NFH-FEELF)), 3:2) ICTHEL., BMETEEZEERE. T
—TFIVKOFERT DI EITKDREILEY 1.30 ¢ 2187,
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I 23 %.
R 159-160 °C,

Ig-NMR (CDCI3) & 2.11 (3H s), 2.18 (3H, s), 2. 24 (3H brs), 2.91 (2H, t,
J= 7.1 He), 407 (QH br), 5.11 (IH s), 6.45 (IH s),
BEH 4 6

-7 2 F V-4, 1= AF)-5-[[2- AFI-3- - A F )L T 2. 2))) -2-F TR =)L ]
FFI]-1 -V KO-l > k=)L

-7 F -4, T-DAF)b-1, =Tk RA-11-1 > R—)b-5-F—)L (1.33 g
6.5 mmol) O AFIVFEILATIR (6. 7Tnl) BURICKEIU L (1.91¢g 8.5
mol) B 3-700-2-AF)-1-U-AF)N 7z =) -1-7a<> (1.52 g
8.45 mmol) ZHNZ. TIVIACHFEEKT H0CITT b BEER LA, KREHK
CHE. BT FIVICTHM L 2. AHE & m ek ThsEg. mgr k)
ATERL, METAREEEELE. YUNFLASAZOR T TT 4 — (A
FH-BEIF, 1) COERL. BEFRREZEES FI L0/
LT3z DEBELEY 1.18 ¢ £/,
IR 79 %.
A 132-134 C.

IH-NMR (CDCI3) 6 1.54 (3H, s), 2.15 (3H s), 2.24 (6H brs), 2,36 (3H s),
2.93 (24, t, J =7.2 Hz), 4.08 (2H, br), 4.52 (2H, s), 6.57 (1H, s), 6. 61
(1 brs), 7.15 d, J =84 Hz), 7.20 QH d T = 8.4 Ha),
Ehafi 1
3,56 -FhSERO-2 24 8F b IAFL-W-70[2 3-111 > k=)L

2, 3-Yk RO-5-t ROF 14, -V AF)-6- Q- A F)-2-T O R=)V) - 1H-A
S R=I-1-J)WNVLTE R (491 mg, 2.0 mmol) ZX%¥ /—)V (6 ml) IZIEMRL.
iR (6nl) ZAA. MEGERHT. 3 BEBERLE. RISHKE 0CITHAIL. 12
HAEKERL T U Y LKERE RV THEREE Lk, BBETFIICTHEL
Jzo M IR REK THBES, Bl MUY A TERL., BETFREES
EHEL=, BEE, DUNTFNVAESAZA NI T T 40— (NFY-EEETF I,
2:1) ICTREE. ANFHX0RBLL. RELAY 330 ng 2B,



10

15

20

25

WO 01/14384 PCT/JP00/05523

93
IR 76%.
Al 105-107 C,
'H-NMR (CDCl) O 1.45 (6H s), 2.01 (3H s), 2.08 (3H s), 2.45 (1H br),
2.89 (2H s), 2.93 (2, t, J =83 Hz), 3.55 (2, t, J = 8.3 Hz).
E i 2
5-7 £ F -2, 24,6 8-2F AF)-35 6, 7-57 b T & RO-20-70-[2, 3-1]
12 8=
-7 EFIV-2 3-Tb RE-5-b ROF -2 4, T- R U AF)V-6- Q- AF)N-1-7
ORZW-I-A > K—)b (.5 13.5mol) A%/ —)b (30nl) HEwIC ¥
il (10ml) ZmA. ERFHKT 3 0 HIMEERL 2. KIGREYWZKTH
RU. £k ZBEEE TF) Tt Uz, MRz EamaEik Ts. Mg~/ x
Y AETERSABL. WEBRGLE. BEERBIF)I -1V /Ol I—
TN EEEGE L TRELLEY 2.6 ¢ &2/,
INE 74%.
Al 154-155 C.
E it 3
2,24 6 8_>FAFI-3,5 6 1-7 Tk RO-H-70-[2, 3-111 > K=l
5-7 £ F)-(2, 2, 4,6, 8-> AF)L-2,3 6, 7-F b T & RO-50-7 0-[2, 3
f11>R=)L (0.5 g 1.9 mmol) OL% /—)l (6 nl) BRI, SHREEHEE (6
ml) ZA. A— b7 L—=7H0T 1R, 200CITM#AL L. Bk RINEEWZE
KTHERL., ERYIZEEE T ) THIM L. MR EZKE. BB~ 22040
ETHERE,. A8, BREBHELE. REZAFY -1V 70OELIZ—-FIVN5
Bt L TERELE 0.36 ¢ 277z,
I 81%.
At 87-88 C,
Ehitl 4
8-tert-7F)L-3,5 6, 7-F F S & RO-2 2, 4, 6, 6-_> & AF)L-2H-7 01 [2, 3-(]
1> R—)L EEER
T-tert=-FFI)-5- Q- AF)N-20-7ORZ)V) 7 /-2, 2, 4-b U AF)-2,3-
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ERO-1-R>V 75> (5.75 g 20mmol) ZF L > (60 ml) IZEML. H1k
S (6.82 g 50 mmol) ZANA. I IHEKT 32 MRIMBERLZ. KL
WEGHE, fMEEE MU D LKEKR (100 nL) ZiA. Bl T3)LITTHIE
Uiz, HHEE | BEKELT MU DU LAKER R OREIREKICTHR SRR, Mk
FRUDAICTERL, METEREBELE, BEE, YISV ISAsD
TRTT T4 — (NFH-BEETTIN, 4:1) (CTHEGE, B5NmmkyE 4
BEHENKR-BE T F)IVBRICTUEL, BB FI X 0ERIEL. ZRELEY
2.56 g 2.
IR 40%.
R 293-296 C.
BEEEER O NMR 7 — % 2L FICE#T 5.
'H-NMR (CDC1,) 6 1.30 (6H s), 1.39 (9H s), 1.42 (6H s), 1.95 (3H s),
2.52 (1H, br), 2.81 (2H s), 3.08 (2H s).
Kt 5
3,56, -7 b RO-2-EROFAF)V-2, 4, 8- b U AF)L-2H-7 O [2, 3-f]
A2 R=Ib-5-ANWNITER

2, 3-Tk KO-5-k ROF -4, -V A F)-6- Q- AF)V-2-TORZ)V) - 1B
PRI -1-ANIVTER (491 mg, 2.0 mmol) @7 oOAy > (bol) — f&
FRBKFEF U DL (2.500) RIS, KST -7 D@L EEE (863mg, 5
mmol) ZMAERICT 2REHEELE, D700 AY CE2RBETHEERR. REIC
FegeTF)L (10ml) RUCMUIFINT I Qnl) EMALE. KLz, A
BIiZ10% N1 RFOdIL7 74 bFRMUTLKEK (10nL) Z2<bX. KREE.
EHEEDBEL. EMKEIKET MU T AKBKRE O BRI TSR, Wi
B MO LACTEERL., BETAREEELELE, BREEZ, JUATIVAES LY
OX TS5 T74— (NFH-HEEIFIL, 1:0) ITTRER. AFHR0ER
ftL. RELEY 91 ng 2157,
I 17%.,
i 163-165 C.
'H-NMR (CDC1,) & 1.44 (3H s), 2.08 (3H s), 2.26 (3H s), 2.80-2.96 (3H,
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m, 3.22 (IH d, J=15.4Hz), 3.65 (2H dd, J =11.7, 20.5 Hz), 4. 11 (2H,
t, J =8 1Hz), 881 (IH, s) .
E i 6
8-tert-7FI-5-(4-T7)F X2/ J)-3,5,6, -7 b T RO-2, 2, 4, 6, 6-
S AFII-2-7 (2, 3-111 > R—=Ib

8-tert-7F)I)-3,5 6, 7-F b T RO-2 2 4, 6 6-R>¥ AF)L-2H-7 10 [2, 3-
f14 > R—) 3E#EeE (715. 8 mg. 2.21 mmol) % THF (20 mL) IZER&HL . fafn
REEAKFETFT MU LKAER G0nL) ZMNA. BRICTIRMTERLE, 1V
OENIT—F )L CTHit%. BB~/ * U ATEHEL, BRETEA#EE2EELZ,
A THF (20 mb) WML, MUZFIL7 2> (0.35 mL. 2.51 mmol), p-7
Ao/ A)brzay R (371.8ng 2.34 mmol) ZANA. FiRITT 5 KefH#
L7z ROSRICBARREE KR T MU D AKBKZ A, BT F)IVCTHHE L 2.
BHERE A R RBE KR T B U U LKBIR TR LR, MBS TR0 LA THR
L. BETEHELE. BREZUANSNVAIT LA NI T T 4 — (NFH -
EeEE L)L, 10:1) THEL. RELED 41Tng ZIEERMKREL THR, K
B 46%.,
'"H-NMR (CDC1,) & 1.30-1.50 (24H m), 2. 73 (2H, s), 3.17 (2H, s), 6.97-7.06
(2H, m), 7.55-7.61 (2H, m).
Ll 7
3,56 7-7hoEFO-2-(T—RFRAF))-2,4, 8- b U AF)-20-7 1 (2, 3-f] 1
> R=I-5-HINVTE R

2,3-TVERO-5-E FOF -4, T-PAFI-6-Q-AF)V-2-7TaxXZ)L)-1H-1
PR=I-1-AVNVTER (417g 17.0mmol) 2 X% /) —)L-THF ¥A#R (34 mL,
1:1) L. REEAIIVT L (221 g 22.1 mmol) ZMNAZE, Proo3
DHRENXDVINIAFIVT BT L (6.51g 18 Tmmol) ZMATz. ERIT
T | KRl RE, RIGKEZSBL, AREBRETEMRL 2, REIC 10% FA6k
Bz bU D LKEK (G0nl) ZiX. BT FIVICTHE L2, FEEZKET
fAfBEK TR, MET M) UL TERL, BETAEEEER L. RiEE
HER LTI -~NFH Nk, RELEY 5.52 ¢ 27
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I 88%.
'"H-NMR (CDCl,) & 1.67 (3H, s), 2.08 (3H s), 2.27 3H, s), 2.93 C2H, t, I
=8 1Hz), 299 (1H, d J =15.8 Hz), 3.26 (1H d J =15.8 Hz), 3.43 (2H
s), 412 (24, t, J =81 Hz), 883 (IH s).
Ehubi 8
35,6 T-FrIERO-2-(3—RFAF)V)-2,4,8-bU AF)-2H-7 11 [2, 3-f] 1
> F=b

356 7-F S RO-2-(3—RAFIV)-2,4 8 MU AF)V-2H-T7 01 [2, 3-f]
A R=I-5-FIVNVTFER 3.7 g 10mmol) ZA% /—)L (37 ml) ITHERRE
L. BERE 6 nl) Zmx. 7IVdFEEAKT 60CITT 2 KL, 0TI
WAL, BFREKRT M) T LAKBKRICTHEEEE U, KTTHRE, Bk
IFINTTHH L 7z, BHEZ MK TRE L. BT DU D L THERE,
RETARBEEEEL, PEROVUATNASLIOINT TT 4 —IFUEEE T
FIVZTHEH Lz, BonimikeFo > L ofEREL. RELEY 3.37¢
Rz,
V= 98%.,
A 90-91 C,
'"H-NMR (CDCl,) & 1.65 (3H s), 2.01 (3H, s), 2.07 (3H, s), 2.82 (IH br),
2.88-3.00 (3H, m), 3.19 (1H, d, J =15.7 Hz), 3.41 (2H s), 3.55 (2H, t, J
= 8.3 Hz),
Ll 9 |
356 T-F o RO-2,48bYAFI-2-[(EXUT ) AFIV]-2H-7 1O
(2, 3-f11 > R—)b iEEeR

3,60,6, -7k RFO-2-(3—KRAF)-2,4,8-bUAFI)L-20H-7 0 [2, 3-f]
A R=)b-5-7VN VT E R (371 ng 1.0 mmol) @ MIVIEEK (G nl) iZE
RUT> (1.48 oL, 15 mmol) ZH0Z. AT > VABEEITTT IO %, 15 K
[T 220CICHNZA L 72, BOBIRE =IRICINAE, BT FIVICTHRINL, KL,
HFHWEEEES M) U LACTERE, BETAREEEERL 2, REZEAE Y
ATNHS L AR T ST 4 — (NFY-FBIFI, 1:2) CTHEER &
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SNz 4 RERKE-FFRTF)IERICTLEL, FFRTFII-15 )/
=& DFERILL. KELEY 276 ng 2157,
INE 69%.
Ahs 235-240 C,
EBEER D NR 57— 4 2L FICE# T 5,
'H-NMR (CDC1,) & 1.32-1.58 (9H, m), 2.01 (3H, s), 2.05 (3H s), 2. 35-2. 62
(6H, m), 2.74 (1H, d, J =15.4 Hz), 2.93 (2H, t, J =8.2 Hz), 3.05 (I1H d,
J = 15.4 Hz), 3.55 (H t, J = 8.2 Hz),
EfEiF 1 0
356 7-7 b FO-2,48F ) AFIN-2-[4-TZI)VERY T ) AF)V]-
M-7 (2 3-f114 > R=)b-5-7LNIVFEe R EEEE

3,56, 7-F hTERO-2-(F—RAF)I)-2 4, 8-~ AF)-20-7 11 [2, 3-(]
A2 R=IV=-5-FNWNVFTER 371 mg, 1.0 mmol) ® NN-FAFNT7EET I
R (5 nl) BHKIC, -7 2Z)VEXRY TP (484 mg, 3.0 mmol) KORERH )W
L (415 mg, 3.0 mmol) ZHNA., 7IVIFEHEK T 170CIZT 5, REfRI IR L 2.
RSk & =BIHHAE, KEMA, BEEELF)L T LUz, BHEZBMAEK
T3 EIERE. M MY ULTERL, BETBHELE. REZUNTIVA
SLoURNT ST 4— (NFHU-FEEITF)I), 1:1) THRELUL. f5h/zil
R % 4 HERKR-FB T FVARICTUE L, BB FI-T4 /- &0
ERAEL. RELESY 477 ng ZIEERHEKRLE L THE.
NE 72%.
At 199-202 Co
BEHERRE DO MR 7— & 2L FICR#|T 5.
'H-NMR (CDC1y) O 1.47 BH s), 1.65-1.85 (4H, m), 2.06 (3H s), 2.16-2.57
(6H, m), 2.59 (2H s), 2.79-3.09 (4H, m), 3.10-3.25 (2H, m), 4.05-4.18 (2H,
m, 7.15-7.34 (5H, m), 8.85 (1H, s).
Ehfil 1 1
3,56 7-7hIEbRO-2,48 M) AFIN-2-[U-T2ZIIVEXY D)) AF)]-
W-7 (2, 3-f110 > R—)b
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35,6, 7-FhIERO-2,48 M AFI-2-[U4-T IV ERY T ) AF
V1-20-71 (2, 3-1]114 > F—=I)b-5-A)L)N)V5F e R HEEs (309 mg, 0.7 mmol)
2AY)—) Guol) CEHEL. BEE (o) 2mA7IVICFEEST 60CIC
T 1 BB L. RISHE RIRICHERS, 12 BEKELT b U AKERICT
SRR & L7ete, BRETFILICTHIB U7, MR R B UK THS . B
B R U ACTERL ., RETFREEEELE, BONEHRTE, ~FH>
ED#ERILL. RELEY 203 ng 2B,
R 17%.
b 134-136 Co
'H-NMR (CDC1,) & 1.46 (3H, s), 1.71-1.88 (4H, m), 2.03 (3H, s), 2.06 (3H,
s), 2.20-2.48 (3H, m), 2.56 (2H, dd, J =13.8 19.5 Hz), 2.78 (1H, d, J =
15.4 Hz), 2.87-3.98 (3H, m), 3.08 (14, d, J = 15.4 Hz), 3.16-3.28 (1H, m),
3.56 (2H, t, J =16.6 Hz), 7.13-7.33 (GH, m),
LRl 1 2
2,36 7-FhobRO-2-(F—FAFI)-2,4,668-R>2¥% AF)V-bH-7 O
[2, 3-f]1 > R—)b-b-HINILTE R

2,3-Yb Ro-5-t RoF-2 2,4 T-T T AFI-6-(-AF)-2-7ToR=
) -1 > B=Jb-1-FLNLFE R (190 g 6.95 mol) T/ TR >
(20 mL) JROA% J—)1 (10 mL) BHRITREAIV T (0.90 g 9.0 mmol) K
Ko7 ooauFEENCICIVNYAFILT 2T A (2.66 g T7.64 mmol) 20
. EBIRTIS HRBBRLE. KINESWE B, REBKELE. REIC 5% &
Rals kSRS U AKYEE (1510) ZMA. BEETFLT 2 B L. bt
BB A KR ORI B K ToR . BB~ 7% 7 A ETHMR, 238, WER
B BEEFBIFL-~FHODOERELTRELAY 140 25,
INZE 86%.,
Bhed 124-126 C,
'"H-NMR (CDCI,) & 1.53, 1.57 (3H, s), 1.63, 1.64 (3H s), 1.67 (3H, s), 2.04
(3H, s), 2.14, 2.25 (3H, s), 2.78 2.84 (2H, s), 2.99 (1H, d, J = 16.0 Hz),
3.26 (1H, d, J = 16.0 Hz), 3.43 (24, s), 8.32, 8.96 (1H s).
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Ehatll 3
356 7-FbTERO-2-(I—FAXAF)I)-2,46,6 8- R>2FAF)-H-7 0O
[2,3-f]11 > F—=)b

2,36 7-FhSERO-2-(3—RFKAF)V)-2 46,6 8-X2F AF)-50-7 1O
[2,3-111 > B—=)b-5-F)V)N)bTER (2.42 g 6.06 mmol) DA% /—)L (10
nl) ARICIREEE G nl) Z2MA. BREFEKT 2.5 REMARRL 2. SR
e RkBAKFZEFT MU TLA B.7g 44mmol) DOK-EFEETFIVIEESWMITHEL T
. BEETFIL T3 B L7z, B EAHEEZ KR BEK Tk,
g~ 7220 AL THERE, 2@, BERKEL TRELED 2.20 ¢ 25k,
X% 98%.

SHTRAREHINFH N o H/ER LTz,

Bhsl 100-104 C,

'H-NMR (CDC1,) 6 1.33 (6H s), 1.64 (3H s), 1.98 (3H s), 2.03 (3H 9),
2.10-2. 60 (1H, -br), 2.76 (2H, s), 2.92 (I1H, d, J = 15.9 Hz), 3.18 (1H, d,
J = 15.9 Hz), 3.41 2H, s).

il 1 4

356 7-7F7kRO-2,4668XIAFI--[U4-T7zZI)VEXRY T ) A
FIV]-H-7 a2, 311 > k=)

3,66 T-7 I RO-2-(I—KAFIV)-2,4,6,6, 8-R2FAF)L-2H-7 O
[2,3-f114 > KR—)L (1.1l g 2.99 mmol). 4-7 = =I)LERY > (723 mg, 4.48
mmol) FRCNREEH U™ A (826 mg, 5.98mmol) D NN-DAFITEFTIR (6
ml) AR ZERFHKT 180C T 3 B L 2. RINESWITKEZMA. B
BIF)LTIEMELZ. SORZEREEZKIOEMEEKTHRE. k<
FU L ETHEE, BERLE, 28, BERWELZ, REZHFRIFI)-~F5
YIS HRERE L TRELEY 14 ng 2/,

R 62%.

Al 139-141 C.

'H-NMR (CDC1,) & 1.33 (6H s), 1.46 (3H s), 1.60-1.87 (4H, m), 1.99 (3H,
s), 2.01 (3H, s), 2.10-2.50 3H, m), 2.51 (1K d, J =13.7 HZ?, 2.61 (1H,
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d J=13.7Hz), 2.72-2.84 (1H, m, 2.76 (24 s), 2.93-3.05 (1H, m), 3.05
(1H, d, J =150 Hz), 3.15-3.28 (I1H, m), 7.13-7.37 (5H m).
Ehif 1 5
3,56 7-F I RO-24 8- MU AFIN-2-[B-T=ZINVERY T ) AF)V]-
-7 (2, 3-11 > R—)by ZIEEEE

EHF 1 0 EREEDHFEICTT, 3,56 1-F S RO-2-(T—RKAF))-
2,4, 8-bUAF)L-2-7 (2 3-f11 > R—)l (343 mg, 1.0 mmol) & 3-T7x—
JERY T (322 ng, 2.0 mmol) KODXRE(LEY 196 mg ZIEERMRELT
Bz,
IR 44%.,
GEHEEE D NR 7— % 2L FICER#|T 2.
'H-NMR (CDCl,) & 1.44-1.46 (3H, m), 1.60-1.78 (2H m), 1.82-1.93 (I m),
2.01 (6H, s), 2.15-2.40 (4H m), 2.45-2.62 (2H m), 2.73-3.25 (6H, m), 3.55
(2H, dt, J =2.3, 83 Hz), 7.10-7.32 (5H, m).
Ehtl 1 6
356, 7-F S RO-24,6 6 8-> AF)-2-(1,2 4, 5-F b 5 & RO-3H-
RUZATVE-3-ANAFI-M-70 (2, 3-1]11 > R—)l HEEE

3,56 7-F I RO-2-(I—RAFI)-24,6,68R>FXAF)-H-7 O
[2,3-114 > R—)L (520 mg, 1.40 mmol). 2,3 4 5-7 hJk RO-IH-3-N> X7
YE> (309 mg 2.10 mmol) K TNREEH U™ (387 mg 2.80 mmol) O N, N-
PAFNTERTIR G nl) BEEREZERFHEKT 180 T T35 RKH#EL
7o RINBEEWIKEMA. BT FIIT2EMMELE. ShEEEEEZ KK
VI BH/K THRE, MBI 2 UL ETEE. A8, BEEBHWLE. REZ
WEREDATFNAST LI O RNT T T 4 — (NFY-FEETF)IL, 5:1) it
L. Wik zBEr, ThEXY ) —)VERL. 10% HbKkR-XAY J —IVIER
(1.5 mL) ZMA. BMEBRKELEZ. BEEAY ) —I)I-PA4VT7OENLT—TIVH
SR TERELEY 269 ng 257k,
IR 45%.,
Al 141-145 C,
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'H-NMR (DMSO-dg) 6 1.33 (6H brs), 1.60 (3H ), 1.98 (6H s), 2.53-3. 84
(144, m, 6.93-7.33 (4H, m.
Efhagl 1 7
3,56 T-FFIERO-2,4 8-MJAFIN-2-[4- (T ZzZNAFINT I /)EX
D JIAFIV-H-7 02, 3-f11 > R—=)b-5-FLNLTE R

LI 1 0 & FBEOHHEITT, 3,56 7-5 kT & RO-2-(F— R AF L) -
2,4, 8-MUAFI-20-70[2, 3-f11 > F—=I-5-ANN)IFE R (371 mg, 1.0
mol) & N-(T TN AFIN)-4-EXRYT 73> (799 mg, 3.0 mmol) & 9D
ZELEY 679 ng ZIEERMKE L THE,
R 89%.,
'H-NMR (CDCly) & 1.35-1.60 (5H, m), 1.66-1.93 (2H m), 2.03 (3H s),
2.05-2.22 (2H, m), 2.25 (3H s), 2.29-2.46 (1H m), 2.49 (2H s), 2.73-3.00
(5H, m), 3.15 (10, d, J=15.4Hz), 4.11 (20, t, T =8 7Hz), 500 (IH s),
7.15-7.37 (10H m), 8.83 (I1H s).
SEHifi 1 8 |
N (T2 AFI)-1-[(3,5 6 T-F b S RO-24 8-~ XAF)L-2-7 0
[2,3-f)1 > R—=Jb-2-1)V) AFIN]-4-EXRY P27 I =IEEE

EWEHI 1 1 ERBOHIEICT, 3,56 7-F Sk RO-2,4 8- b AF)L-2-
(- Tz AFINT I )ERUYZ JIAFIVI-H-70 (2, 3-f]14 > F—)b-
-AIINVTFER (510 mg, 1.0 mmol) X DEREILEY 487 mg ZIEEIRHMEK &
L™k,
& 75%.
GEEEEE D NWR 77— ZLA T ICER#ET 5,
H-NMR (CDC1,) & 1.28-1.46 (5H m, 1.76-1.97 (4 m, 2.00 (3H s), 2. 03
(3H s), 2.05-2.19 (20 m), 2.28-2.55 (3H, m), 2.69-3.07 (6H, m), 3.54 (2H,
t, J=8.2Hz, 500 (IH s), 7.15-7 39 (10H m).
EhaE 1 9
N-(:)7I:)l/)(3°‘)l{)—l-[(3, 5,6, 7T-7F Tk FO-24 6 6 8- X% AF)-2H-
702, 3114 > B=b-2-1)V) AFINI-4-EXRU DT> HEEE
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L 1 0 EEBROFEZANT 3,56 -7 RO-2-(3—RFAF))-
24,66 8-> AFN-W-70[2 3-f11 > R=)b& N-(PT 22V AF))-
-ERY DT ISR LI,

INZE 92%.

BRI,

'H-NMR (DMSO-d;) & 1.07-2.26 (4H m), 1.24 (6H, s), 1.32 (3H s), 1.88 (3H
), 1.91 (3H s), 2.37-3.60 (9H, m), 2.62 (2H s), 5.35-5.77 (IH br),
7.10-7.54 (6H, m), 7.54-7.90 (4H, m).

Ehati 2 0

356 7-FFIERO-24,8 FAFN-2-[4-B3- (TN AFINFF)
TOENIERY D JIAFINV]-M-70(2, 3-1]1 > R—) ZIEEE

EHEFI 1 0 ERABEDOHEICT, 3,56 7-F Tk RO-2-(F— K AF))-
2,4, 8- MU AF)L-20-7 (2 3-114 > K—)L (343 mg, 1.0 mmol) & 4-[3-(¥
TZZIWAFIAFI)TOENTERY D (619 mg, 2.0 mmol) XK DRBE(LE
) 338 mg ZIEEIRMEKEL THE.

R 57%.

HEHEHEE DO \MR 7 — & 2L FICE#EKT 5.

'H-NMR (CDCl,) 6 1.08-1.37 (4H, m), 1.42 (3H m), 1.52-1.75 (4H m), 2.01
(31, s), 2.05 (3H s), 2.06-2.19 (2H m), 2.40 (IH br), 2.50 (2H dd, J =
13.8, 18.8 Hz), 2.71-3.08 (6H, m), 3.42 (2H, t, J = 6.6 Hz), 3.54 (2H t,
J =841, 532 (IHs), 7.17-7.37 (10H s),

Ehgl 2 1

N-AFIL-N-[1-[(3, 5,6, T-F F St RO-2, 4, 6, 6, 8-> % AF)L-2H-7 O [2, 3-
f14 2 R=-2-1 ) AFN]I-4-EXY P Z)V]-1, 3-RSF 7 —)b-2-7
> | | ,

3,56, 7-F I RO-2-(I—RAFI)-2,4,6,6,8->F AF)L-H-7 O
[2,3-f114 > K—)b (372 mg 1.00 mmol). N-AFIL-N-(4-ERY P =)})-1, 3-
ROJFT7=)v-2-7 2> $HEEE 427 mg, 1.50 mmol) KRUREEHY T A
(485 mg, 3.51 mmol) @ NN-PAFIT7Er7IK Q) BEKEEHRFHAK
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T 180CT 4. 5 R¥IfidR L7z, RIGIESMITKZMMA . BFEETF)LT 2 EIHlItH L
7z BOELAREEZKRUEMBEKTHRYE, MBI XL LETER, 5
B, BEBHELE. REZEAM S UNSINVAZL7ONT T T 4 — (NFY
-EEEE )L, 5:1) ICHEL. FEBR T -AFH O SRS B TRELED
231 mg 1§/,
I 47%.
Rl 147-150 C,
'H-NMR (CDCl,) & 1.33 (3H s), 1.34 (3H s), 1.45 (3H s), 1. 62-1.95 (41
m, 1.99 (3H ), 2.00 3H s), 2 25-2.44 CH m, 2.50 (1K, d, J = 13.9 Ho),
2.60 (1M, d, J=13.9Hz), 2.70-2.84 (IH m), 2.76 (20 s), 2.94-3.10 (2H,
m, 3.06 (3H ), 3.15-3.30 (1H, m), 3.83-4.04 (IH m), 7.03 (IH td, J =
7.5, 1.1 Hz), 7.21-7.32 (1L, m, 7.55 (0 t, J = 7.7 Ha),
Fhatil 2 2
3,56 7-FFSERO-224,8-F FFAFI-3-U-AF) 7 =))-2M-7 0
[2,3-1]1 > R—)L
-7 E2FIN-4, T-DAFI-5-[2-AF)-3-4-AF)N 7 =z Z)V)-2-T xRz
WMAFI-1,-Ce Ro-1H-1 > F—=)L (1.74 g 5.0 mmol) ® NN-TTITF
N7=uU (5.2 nl) BEBRZT7IVIFEHKIT 220CI2T b FEE#RLEZ. =R
IS HE, BER T FIVICTHRRL. | SEERICTHRER Lz, AREZIal
KIZTHEHE, BTN ULTEEL, BETREEZEELELE. JURATIVA
FATOARNT T T 4 —(NFH-BEEET TV, 11D ITTHELZ 5N
RN TFNTINa—=) (b nl) BEEERER G ol) ZmA. 7IVIUF
BT 1200CI2T 3 R L=, 0CITIHmAIL. 12 HEKELT MU I LICTH
. BT TOVICTHIM L. ATHE S SR R TR, B R U
LTEBRL, METBREEZER Lz, SUATNAS LA NT TT7 4 —(NF
Y-HEELF), 2:1) KTHEEL. BETAEEZEER. NFY XA
TBHZEICLDRELEY 0.49 g 217
IXZE 35 %,
R 135-136 C.
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IE-NMR (CDC13) & 1.00 (3H, s), 1.48 (3 s), 1.70 (3H s), 2.14 3H, s),
2.30 (3H, s), 2.98 (3H d, J=8.5Hz), 3.25 (1 br), 3.56 (2H d, ] =85
Hz), 4.05 (1, s), 6.85 (H br), 7.04 QH d J = 7.6 Ho).

Efaf 17200 2 2 TRONZILEYOEEREZ (&R1) ITFRT.
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(%£1] R Me g
R7 o R1
R4
EHEHIE R R'" R R® R* R® R’ sSalt
1 H Me Me H Me H H
2 COCH; Me Me H Me Me H
3 H Me Me H Me Me H
4 H Me Me H Bu Me Me HCI
5 CHO Me  CH,OH H Me H H
6 CcoL)F Me Me H 'Bu  Me Me
7 CHO Me  CHyl H Me H H
8 H Me  CHyl . H Me H H
9 H Me N ) H Me H H  2HCI
10 CHO Me ,N_)-Ph H Me H H HCI
1 H Me N )-Ph H Me H H
12 CHO Me CH,l H Me Me Me
13 H Me CH,! H Me Me Me
14 H Me ,N _)-Ph 'H Me Me Me
15 H Me 7/ NQ H Me H H 2HCI
Ph )
16 H Me N0 H Me Me Me HCI
. .
17 CHO Me Ny Ph H Me H H
~N Ph
H
18 H Me Ny Ph H Me H H  3HCI
~ N Ph
-
19 H Me Ny Ph H Me Me Me HCI
N Ph
o | ~
20 H Me oph H Me H H 2HCI
T
I\f\/lle
21 N M
H Me \’O s@ H Me Me Me
22 H Me Me 4-MePhMe H H
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BRI 1
(1) EHpHLE® 1 1 10. O¢g
(2)FLuE 60. 0¢g
(3)aA—2AF—F 35. 0¢g
(DHEFF> 3. 0¢g
(B)ATFTUZEBI TR A 2. 0¢g

& 10. 0gLHNE6 0. 0 gKRVI—2AY—F35. 0gDREMELO
HEXEIFKBEKR3ONL (E5F>&LT3.0g) ZAW, 1mAvia
DOffizAL TEAMLLZ#®., 4 0CTHRELBUIEALL, GoNTENEAT
TUSEBEIRITFXITUL2. 0gEBEL. EMLE. Gohizhligz. Bl —
BALTF S IV ROT FET TLOKBEERICKSERTI—T 1 > F Lk,
d—F 4 2P mEN/&Z2I V07U T#HLT1 00 0D — MEZED.

HHFIF 2

(L) EmALE® L 1 10. O0g
(2) 3.4 70. 0¢g
(3)aA—2 A5 —F 50. O¢g
(4)vIEHEET > 7> 7. 0¢g
(BYATTYU BT T A 3. 0g

tEM10.0g EATTYVERTRITALS. 0 g ZRWEET > 7 2 DKE
W70mL (AIEMT> T ELTT7. 09 THRALLAERE, #BL. 2K7 0.
0 ghtfa—2AF—F50.0g LIBELEZREWZEEMLTL 00 05EDE

F &5,

A 3

(1) ERpHEEW1 1 1. 0¢g
(2) L4 60. 0¢g
(3)a—2 A% —F 35. 0¢g
()ESF> 3. 0g-
(8)RTTVUBRTRIT A 2. 0¢g

tE®M1. 0gLABE6 0. 0 gRUII—2RAF—F35. 0gDEAME10E
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B%YSFKABK3 O (E5F>ELT3. 08 ZAN, 1lmAyiad
el TEALLR, 40 CTERBELBUERLZ. fonBRNERTT
UIBRTRITL2. 0 g LRAL. EMLE. BoNPlEE. Bl 8
EF& . INIRVTY SEY TAOKBBRICEDWERTI—T 4 > F LTz,

dA—F 4 BB NHRZ2I VDU THHLT1I00 00T — MExED.

EE I

7 v MRRES F— RO T AR ORE BT 5 E8CIEE 4 R fE /A
MEETSF 2 —MZBWTERINZBEILIEEDOERIT Stocks 5
(Clin. Mol. Med. 47-215(1974)) D HEIZHE> TiTo 72, Eimid 10 - 13 AR D
Jel:Wistar REET v Mz HWE WHEERICED Iy FORMREZRHEH L.
KUz AR AEKEER G0mMpH 7. D FIZTHRES 1 X (HERA
7 RES A H—, S-310E)#. 10,000g T1 04f&E.0L (HIL CF15D &Y,
RTI5A6 7> 7)o —%) . EFEEERICAW:Z., ZOLER 3 BZEDE—EE
BTHRU.ZD 1 L IZTZ AFIVZIVERF T B (OMS0) ITVAMR U 7= i & Bfk g
BEA 0.0125, 0.025, 0.05, 0.10, 0.20, 0.40, 0.80, 1.60 u M /2B LDIT
10 w LEMU, 371CT30 M1 >FaX— bl RIS 3% EEFERE 200 1
LRINIC L 0 IEEH, 13,000 T 10 AR&EL L. ZOLEEL 0L iz, 50%H
BRICISR S B2 2-F2)VVEY —)LEE (500mg/100mL) 0. 5mL 2@l 95°C T 15
S INELL 7205 532 nn OFRETEE L /2. (LEMORIBEICHIT 2B
{LREE A2 & DMSO IR OB LIEE £ ED S HFRZKD . RICEDHE

ENSLEWMD IC 5 fEZKDTz,

BERE (k2] ITRT.

(%k2]

Ehif 5 ICso (uM)
11 0. 067
18 0. 36

UEORRED, (L&Y (1) ENZBBLIEEERMEERZ2E TS &

Y OV
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FEZE L DFI R R HE!
FRADLEY (1) Xix (1) BENEREEERNFEERZEL. &
BALIEEAERIHF ELTERTDH S,
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a8 >k D B

R

N
YO
0

5 (Rp, ABRFEICBEEZAEL TV THIWEFEERS WL T EESHEEH
BE, BRIEIBCEHEZET IRV UREEZ, CRIECEREZEL TV T
bW FO7 5 R%EZ, RIZKERFET VIIVEERT, ] TEINS1E
BT DI,

2. ARNMEBREZEL TV THOEINRILKRETECBRIN TR T LN

10 FEESIRWL 7T RE2FEFARTHDHFHKE 1 L&D LEW.

3. ARDBHREZAL TV THIWER T IVFIETEICERINTHTH L
WHEFEERSBNWL 7T BEERERTW TH S KE 1 Ll OLEY.

4. ABMMERT N FNETBIBRIN TV THIWEFERS LWL TAES
FERERRTH D3 KHE 1 LHOLEW,

15 5. ARMERT N FINETEIIBRIN T THIWESELL BEERER
BTHh 5 KRE 1 iEROILEY.

6. R

(K. ROKURNFTR—XIIEEZ> TENTIKERTF. NaF VEF. R
20 OFTE. TIJE XEEERT. €FREFELIIRERTFZNLTOTH

SKE#EZELTOWTHINREKERZ, MORKFEIERE I CHKERER

27%, BL, RRUREBEFIEBICKERFERIRN, ] TRINBL

EMXIIT D TH 555°KE 1 iDL EY.

7. RAEUR HEA—XIZER > TENEIUER T N F IV EER T IV aF
25 HTHDHEKEGLHDOLEY.
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8. RAKRUR NENETNERT IV FIVE TH 55 KH 6 i DILEY.
9. K

(X, R'KURZ2EE—XIEIBB > TENENAERF. TATIIMEELLIZ
72 MEENTNTHEIWHIIRF IINEIIBBREZE L T TH XWX
#HEZ. RUIKZERTF. BHREZAL TV THIVRILKEEIBHEZE
LTWTHENT I/ E%, MORSIIFRES CREAZEHEERT, ) TR
NAHEEMXIIEDETH 558 KHE 1 iIdEOLEW.

10. RIPMEJRTIVFIET, R2OANOF VEF, E ROoF U FRE3EHREE
ALTOTHBINRRTZ I VEATBRINTOTHIWER T ILFIET, R3
WRBRFELFEREZAEL TOTHINWT 2 ZIIVETH 555°KE 9 LM Db
&,

11. RIMVERTIFIET, RZANOFVEF b RoF ERdERES
FLTOWTHINWRRY I JETERIN TV THEIWER T IIVFIET, R?
PKEBRFELRBEBREZBEL TN THENWT 2 ZIIET, RORURSHENT
ERE T INVFNET, ARMER TNV FINETEICERIN TN THINIEFE
5L 7T BESRERRTHHHEKRE I LROILED.

12. R'WERTIVFEIET, R2ANOTY VETF, e RoF I FRTERES
ALTOUTHINRRT I JATBRINTONTHIWER T ILFIET, R3
PARBRFELREBREZEL TOTHLINWT 2 ZIVET, RAAUR BENE
TUEE T NVFINET, ARDMER T NV FINETEIIBRIN T THINIEFE
%5 BERREERTH IR BROLAY.

13. 8-tert-7F)-3,5,6T-F b RO-2 246 6->F AF)-2H-7 0O
[2, 3-f11 > R—IVE/IFTDE TH 25EKME 1 & DILE Do
14.3,567-7r7bbrF0-24,8-FJAFIN-20-[U-TZIVERY T ) AF
WI1-M-710(2, 3-111 > RV E /-3 ZDETH 53HRE 1 i DILEY.
15. 356 7-7h5ERO-24 66 8X>FAF)N-2-[U-T IV ERY D
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Y AFINI-M-7 02, 3-114 2 RV /23T DETH SFHFKE 1 L OLE
.
16. 356 7-7h7kbr0-2248F I AF)-3-4-AF)NT = =)b)-2H-
702 3-f14 > R=)IVEIZZDETH 555K1E 1 iDL EW.
5 17. @KE1IRZRBOLEHOTORS VT,
18. K

N X
OH
(Rp, XIFBHEZBL TV THIWTUIEZ, hOEHILEEKRIE 1 e &
FIRZEEZTT, ) TEINZLEMXIZZFOHEOBRE LOBHEX - ROoF

10 EZHRT 5 EZRFBMET HFHRKRE 1 LBOLEMXILT DB O MG,

19. &
R

N
30K
0

(R, ARBFEICBREZEL TV THLINWIEFBFES WL 7TEEERER
R%E, BREBEIIBHREZETHAXR L UREZ, CRAFICEREZBELTNWT
15 bXWIEROT7IVRE, RIKERFIITIIVEERT, ) TEINSL
EYXIFOEXIZTOTORS v FE2EFTE I EERBBET DEEMERD.

20. &
h?a

N
AaCa
0

(R, A a RIIFICEBREZE L TV THIWIEFHFESRNL 7T AEERE
20 FR%Z. BaRREBEKEHREZAL TV THIWRIEIEREZ, CaBIEIHIE

BEEZELTWTHINWIEROT T VEEZ, R a l3IKBRTFXIIT VIVEER

T, ) TEINAEAEMXIIZTOEXIZTOTORS v F2E86T 5 L E2BH

LT BMMEREE, HEIMEIIHRE M RE O TFBIEEAL

2 1. BREMEBN/N—F 2 VRXETIVINTII—FRTHDHEKE2 05
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WOTFBHREA.

22. &
Ella

N
AaCa
0

(R A s BRECBHREZEL TOTHIWERERS WL 7 BEEHEE
#EE, BaBdEICBEHREEZAL TWTHINRIEUEE, C aBIEIEE
BEZELTWTHENIE RO 7S V8%, R aldKERTFIT VIVEER
T, ) TRINBAMIZFDOEIBEDOTORS v V2856 T 5 2 L 2RH
& B RIEE IR AL DO TRHEES,

23. &
Flta

N
AaCa
0

(X, AaIRIIEICEREZA L TOWTHORWEFEES WL 7T BEERE
#ERZ, BaREEICEHREZALTOTHIWAREVEREEZ, Ca RBIIECE
BPEZAELTWTHIWZEROT I VEZ, R a B3AKBRFXILT DIVEZER
T ) TRSINDILEYXZZOEXIFEDTORS w T 2E8FT 5T L e/
&9 B R EREBIIRY R O B AE O TR i #Al.

24. K
flla

N ,
AaCa
0

(RP, ABITBECEREEZEL TOTHEWEFEFRS BN 7T BEERER
Re, BURIECBREZAL TOWTHBIWNEVREZ, CaRIdEICERE
EALTWTHIWIEROT I VEZ, RaAIKFBRFIIY VIVEZRT, )
TERINAEEYXIITOEXIZTOTORTI Y TE2EETHIEERKMETS
BERALNEE 4 RN
25. WABHMITHLTHK
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AaCa
0

(R, AaBITFEICERAZAEL TWTHINEFEFEES BNWL 7T EEBRER

B%E, BaREERBREZEL T THIWRIEUVRE, CaRiIHEICERE

ZELTWTHINWEROT7 7 2VR%E, RaIAFERFET VIIEERT, )

5 THRINAEEYXIZOEXIFOTORT Y F2EETHIE2/BETS
R rEE, BEREIIHREEREBD TR £ IR R E,

2 6. WAL TR
Ra
|

N
AaCa
0

(KX, A aBITBFICBEREZAEL TV THINWIEFEFES WL 7T BaEEE
10 8% BaBRECBREFELTOTHOENRI Y UEE, CaBIFICE
BEREZFELTNWTHEINWIEROT I VERZ, R aAlBKERTXXEY VIIVEER
T, ) TRINBAEEYXIZZFOEXIZZFOTORIw T E2E8F T35 L2/
T BHERIEE IR EEOTH £ /= 2B H 5. |

2 7. WAHBHMIIHL TR
Ra
|

N
AaCa
0

(R, A aBIIBFCBREEEZEL TV THEINIESRERS BN L 7 BEERE
FRZ, BaRBIEREHEZAL TOWTHOIWRIEVREZ, CaRIIHEITE
PERZELTWTHIW RO T 5 VR %Z, R A l3KERFXIIY VIIVEER
T, ] TRINBEEMNBZZOEXIITDOTORTI Y TE2EFT 5 LR

20 &9 OREBEEEHIREREOERED T X2 idBES %,

2 8. MEHHMITHL TK
Ra
|

N
AaCa
0

113

_—

15
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(R AREEICBEREZEL TOTHINFEFEKRS WL 7T BEE2RER
R%Z, BIRBIEICEHREZAL TOWTHIWARIEVEREZ, CIRIIEICEHRAE
EHELTWTHEIWISEROT7 S VR%E, RaIKBEREFXIET IIVEZRT, )
TERINBILEYIIZFOEXIIZOTO RSy V2 EHBRFEE5T 2 L 25H
5 &9 5BEIEEDOERENKTSHE,

2 9. MOERE, BEIENME UIHREERRBOTHEEAZHET 500K
Ra
|

N
AaCa
0

(R, ABRECEREZE L TOTHIWELEEHES BN L 7T BamEEE

A %, BaRBICERELZEL TR THINWR Y VEBE, CaRRREICERE

10 ZALTOWTHEWIEROTIVERE, RaUIKFBREFXIIT IINEERT, ]
TEINBEMXIZOEIFDOTT R T v 7O,

30. ERBENIIREZOTFHIBEER Z28ET 50D
Ra
|

N
MaMEDCa
0

(R, A FCEREEEL T TO I VWERERS 2L 7 BESRER
15 B|%. BaBREICBBREZELTOTHLINALYIEE, CaBilEICERE

EELTUTHENIE ROTSVEE, RAIKEETFXRIT VIVEERT. )

TEINBEMETOEIIZOT O RS v & DR,

31. BEREEHIREREZEDEHMEED FHREAMZEET S57-D0RK
Ra
|

N
AaCa
0

20 (AP ABBEIECBREZEL TOWTHINEFEES LWL 7T EE2RZER
B%E, BagdEIREREZGEL TOWTHIWRIEVRE, CaRIIEICERE
EFAELTOWTHEINWI RO I VREZ, RaAIKFBRERFIET VIINEEZRT, )
TERINBLEWXIITOEXIZDOTORT v 7 OERH.

3 2. BEMLIEEERMFIFZHMETH/200OR
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Ra

N
AaCa
0

(X AaRISEICEREZE L T THRWHEFERS MWL 7T BEEHER
BRZ, BaRdEITEHEZALTNTHOIWREVRZ, CaRIEICERE
EALTWTHINWDEROT S VR%Z, RUAIKFREFIET IIVEEZRT, )
TRINBELEMXIZTDEXBZZEDTO RS v T DA,
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