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FEAZEAL HE. OR X COOR,. Ak, AEI LAY C-GRRE.
H NRsRy BAHFE, R¥ Ryf Ry ZARANIRE @ AFANZAK
AERIEM CCrli -N°RRRy, £FR,. R R EAECNE
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AWESL RARRIEY C-GERE -Ry, T R, ® OR;. COOR,
X NRsR;.

QAR T 6 A A (D R(5)Hh & o) Bolifh 2 Frlediik, m HiX b
BALA LR R KR —3H 5. HALPLY RXDRXG)HE 14

'l"s
C=N—Y,—N=

(H)n——@[ KKB—(%
R R

R, R, |S i R R
C=N—Y-N=C

N OH HO N” )
R, .
R, 'R,
CEEE 8 )

Edn 1., 2X3;

R R°& A Bkt B fLA; BE #& OR X COOR,, £¥F R,
BEARRANEL A HoRAFANGABRLEN C-CE;
NR;Ry, AT R F R AMMEAMRXLEN, M EHNMZAREET L4
Ci-Cpki2; -N°RiRsRy, AT R, RiARAAEMBAGENL &
BHEKIHAN C-GREXA-R,, 1% R%Z OR;. COOR; & NR;Ry;

R; Z A% C-C i,

Y, &- CX=CX-, ¥ XARE; -(CH)-NR-(CHy)y» £ ¥ R B A
RRAMELMBLqAEL. 2. 3%4; FXH-[CR) I WHAER L
BOERE, A mAR1EZ8H—AXEK HFARSABIHAFE
BRAEGENFAEFA AR Z C-Ci i, RAEATXE 1,2-LK 0

10



AR EBEEAL:
R, R,

A9 R A4, CHOH. CH,NH, % SO;M, K M Z&A. %L 5 KT,
GRAEHBABMEET, MBX RPRBFZFHRLC-CREALY, 2%
MR 1,2-BRTEZE, FAFA n £ 1A 54

Y RUFXA-[CR )2 G EBR I /O ERE, AP mEIN1ES
G- A EERBHANARESABRIREFLREHEL -CX=CX-, £
X ZFE, ABARIHAY C-C i, (AR N C-Cs ﬁg)'ﬁ.
A5 (CH)-NR-(CHy)g AP R EAXLBREGELMmBqAL. 2. 3
£4; REEATXMI12-BROCERBEAZL:

R, R,

AT R, ZA. CHOH. CH.NH; & SOsM, AV M Z 4. %42 EEF.
BH HEHRGMEET;

Rsfo Rg S BIEHEAA,;, AR IEN C-CREA; RHIKH
FEIARL BF. OR XK COOR;. #HH, HiR 14405 C-Ce ik,
NR;RyBRRGFTE, AF R RAMANARAN, R BHEAZEREL
R IHNG C-Colri; -N°RIRiRy, £FR,. RyFREFEMEBL

11



MEL XABRILEY C-CGERE -R:, T R, 2 OR,. COOR;
H NR3R; .
HER@HREH LS DT

12



O O -
_/ A
e
. HO )

—N N— 29
dm{ Hob

H,C—O 0-CH,
H,C_ _CH,
—N N=—
2h
OH HO
/N N—™\
H,C < CH,
H,C CH,
H,C  CH,

—N N—
2i
OH HO
N

H,C CH

N N=
1

OH HO
13
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HEX () ahE:

HO
oH
NN
N Y N 2

HO
PH - —
N N
N 4 N 2k

Tae)EAEAATHALLN, REFALA, PR TIH
BEETit.

) & BBk

BEALAR 2a

(a) #EMERE

bk, LEH/B NN-ZTHE-3-84-56 Vilsmeyer FBuiLH & FH
AP NN-ZTRE-4-RE2-BA- KX TFR. Vilsmeyer XA R &F k2
¥ 4.7ml (0.0497mol) G 358k £.5% 12 3.5 /w #| 15m1(0.189mol)% N,N-—F
APRE AT ETHE 1504, ARARXH Vilsmeyer & ¥ 8,

14



Baii 30 54 k. HRRB EP 0356173 TG 695 k48 3-RA B
& 5o A A0 4] &89 11g (0.497mol)# N,N-— T #-3- 845 4 13ml N,N-
SWATEREEY., AERTHIFEEA D LE Vismeyer X7 F.
Pimm B 3 0, Mm#E S0 CHEHF 10 4. FEgbIIER,
FHHE2 M. KE, HFRARSWHELE 70g 69k L 1 bat. 4
KER 100ml 9 8AFFER 3 K. SAMESHBEALTTER. #¥kE
&,3% 35 (450g AR, #EH AAERI 15:1 TR/ TR TE) LT &,
BGHMF 3.28Q6% ) E M RAEAH NN- 2T A4-8E2- R KPR

(b) #&BEALIK 22

#£ 55 CTF 4 0.13ml(0.00191mol) 8§ T —fec & mZ| £ 2ml K P EME
T 1g (0.004mol) 4 NNN-—-T X 4-8 A 2- 2 KA X VROGERT. KEFNHF
EEREBEFETEG CZE 65 CZRRM4 I, ZERARE, KA
RITEE, TRER5 540me(54%) 6 5 R Ax & 65 B 4k,

BC NMR (CDCL): & = 14.0 (aliph. CH3), 20.2, 29.5, 50.8, 58.2 (aliph.
CH,), 98.2, 103.1, 132.9 (tert. Aryl-C), 108.2, 151.9, 165.7 (quart
Aryl-C), 164.3 (C=N).

#H4L C73.52 H9.65N10.72

L4 C73.14 H9.34 N 10.55

Bk 2b

) AR B 6 B

EXNET 2a B HFHE, HRE EP 0356173 # & &
13g(0.04255mol) N,N-& & -3- 2 A -85 B4 30ml 69§45, HxAE%A
6.7g(0.04255mol) %5 B 8L A4 12.4g (0.169mol)# N,N-— ¥ 3k ¥ &t e st 47
REARTHE ARG EERIR/LRUE/LHEHRRILA 0 :5:5)
M RAY TR AL, KT 1.78g(13%) 4 &0 K49 NN-EE 4-8 %
2-BR- R TE.

# 0.8g(0.0024mol)#) NN-E#A-4-FA2-2X-XFRET 1Iml &
B, S0 2a B AR, KRR B THE. K5 720mg(91%)

15



iz E kiR, ZEAARES CHAIRERBER.

BC NMR (CDCL): & =14.1 (aliph. CH3), 22.6,27.1,27.5, 29.2, 31.9,
51.0, 57.7 (aliph. CH,), 98.3, 103.2, 133.0 (tert. Aryl-C), 108.2, 152.1,
© 166.5 (quart Aryl-C), 164.2 (C =N).

#H14 C76.47 H10.79 N 8.11
LA C 76.18 H 10.60 N 7.95

BeAEfk 2¢

F£ 50 C TFia 344 0.35g (0.0058mol) & — il mE| £ 6ml L%+
M T 2g (0.0121mol) 5-=F £ -2- % X P[RR Bull. Chem. Soc.
Jpn. 51 (1978) 2433 ¥ & W0 ERT. HAEESZ TR, HEEFRE
60 CTHHE 4. RE, REFRAHHEE, SEHFALEIOCTEE
T KA KRAREBRKATTE, 87%).

BC NMR (CDCly): 8 =45.0 (aliph. CH3), 60.0 (aliph. CH,), 116.2,
117.2, 119.6 (tert. Aryl-C), 118.4, 144.2, 153.3 (quart Aryl-C), 166.8
(C=N).

it H 4L C67.77H7.39 N 15.81

R4 C67.56 H7.35N 15.25

EAL4R 2d

¥4 14ml FEFEMT 0.82g(0.00721mol) =R ILW TH — 6935 &
E2H04ZARMmE L Tml ZEPEMT 2.5g (0.015mol) N,N-=F £ -4-
AR FTRGERT. ZRARSHEGS C Tt 50w, (5
BEAF&, FEEgaby Lk T8 F3EEHKQ2.032, 70%).

13C NMR (CDCl;): 8 =40.0 (aliph. CH;), 110.4, 115.1 (aliph. quart.
CH,). 98.2, 105.8, 133.0 (tert. Aryl-C), 110.4, 115.1, 161.2 (quart
Aryl-C), 156.2 (C=N).

AeAE4R 2e

16



% st B4R 2a ARG A, A 12ml TH T EM T 5.0g (0.0259mol)
4T RE 2 FR ETRGEEM 1.66g (0.0123mol)# R-(3- 8.5 A )i
HALEFATHE BERESGAETT TR F32 5.7 (98%)6 4.

BC NMR (CDCl): 8 =12.8 (aliph. CH3), 31.1, 44.5, 47.2, 53.6 (aliph.
CH,), 98.7, 103.1, 133.2 (tert. Aryl-C), 108.2, 152.2, 169.0 (quart
Aryl-C), 162.5(C=N).

#H1H C68.77 H9.00 N 14.32

LA C 67.09 H 8.66 N 13.38(4 /i .4 1.51% 15 7K)

Bk 2F

%1% B Beilstein (E IV vol.8 223)%]4-%5 0.81g (0.00517mol) 4-§-2-#
R X FEEET 2.5ml L8, ik 2a B8 ARH, FiaEam 0.29
(0.00246mol)g B X, 12-— KA THRFAFLEFA THE., RFHEHK
BAL4R(0.96g , 100%), Zm KM AEXENEBRBLE L.

13C NMR (CDCL): & =24.1, 32.9 (CH,), 54.6, 72.4 (CH), 117.0,
138.1, 162.0 (quart Aryl-C), 117.2, 118.9, (tert. Aryl-C), 164.0 (C =
N).

#HH1L C61.39HS5.15N 7.16 C118.12

LA C61.50 H5.34 N 7.70 C117.26

BLALik 2g

ATEBTHEHZHE 579mg0.0065mol)1,2- — L AL 2-F A HIRF
HEmEE 10ml ZEVEMRT 2g (0.013mol)2-ZRA4-FEEA-EPRE
LEEEERT. BEEREO CTREI LN, REAFHNEE. BEE
BRAZAZTTAREATE, RSaké dhREAKQR.582, 100%).

“C NMR (CDClL): & = 25.3((CH;) ;C-), 55.3(0OCH;), 59.2 (aliph.
quart.C), 69.2 (NCH;), 101.2, 101.4 (tert. Aryl-C), 106.3, 106.4 (tert.
Aryl-C), 112.2, 112.3 (quart Aryl-C), 132.9, 133.1 (tert. Aryl-C),
160.3, 165.6 (C=N), 163.7, 163.9 (quart. Aryl-C), 165.0, 166.7 (quart.

17



Aryl-C).
#344 C67.39 H6.79 N 7.86
%48 C 67.51 H 6.91 N 7.69

EeAL4R 2h

¥ 2g (0.0103mol) 4-= Z &K -2-7 1 - F 84 456mg(0.00517mol) g
12-= AL 22- PR ARG EALK 28 ARG RHERTLES B TH
¥, FENEAARZLIZEERK(1.9g, 84%).

BC NMR (CDCl): 8 = 12.7((CH;CH;N), 25.4((CH3) :C-),
44.4(NCH,CH;), 58.4 (quart.C), 68.6 (NCH;), 98.1, 98.6 (tert. Aryl-
C), 103.0 103.1 (tert. Aryl-C), 108.3, 108.4 (quart Aryl-C), 133.1,
133.4 (tert. Aryl-C), 151.6, 151.9 (quart. Aryl-C), 158.9, 164.5 (C =
N), 166.0, 168.4, (quart. Aryl-C) .

#H 14 C71.91 H8.74 N 12.72

£ 1L C70.88 H8.65N 12.35

BALAR 2i

£ 50 CTaBHE% 1.21g (0.006mol) 4-—ZE A 2-2 4 FPRE
e 2ml LB, EXARET, £30 04AFMm2ml 2,3- =R K2 3-
W E-T (R R Beilstein E TV vol.4 1354 9 & )89 LEA &k, BiEAE
RSP MHEE70C, HHI I, REEERTHHEIES I . F3e
BFREARE, BALBRFRZHIFERGEZ T TR, FREE6HK
(890mg, 66%).

“C NMR (CDCL): & = 12.8, 23.0(CH3), 44.5(CH;), 63.3(quart.
alipht. C), 98.6, 103.0, 133.5(tert. Aryl-C), 108.2, 152.1, 169.1(quart.
Aryl-C), 158.9 (C=N).

it H 4L C72.07H9.07 N 12.01

@4 C71.78 H9.03 N 11.88

18



BeALAR 2j
¥ 148mg(0.0025mol) T —f 6y &k HmF| 30ml PEEM T 974mg
© (0.0045mol) 2,3,6,7-v9 £.-8- 2 E1H,5H- K jF"Eokk-9- T L 65 WA & P
¥z R pRAMEEmE 1D, FHRGHLERS, J4E 100ml 657
B, 53 590mg(29%) % & fhiK.

BC NMR (CDCh):  § =20.4,21.3,22.2, 27.2, 49.8, 50.1, 58.2 (CH,),
106.8, 107.9, 112.2, 129.0, 146.4, 164.3 (C = N).

#H 14 C73.33 H7.47N 12.22

LR4E C73.37 H7.54 N 12.22

ik 2k

FrEAAK 2 ALY AHE, £ 6Oml THEPFEMRT 195
(0.00714mol)8- Z X -1,1,7,7- W PR XA B R EZ9-FRRGERSL
236mg(0.0393mol) Z B A 5. "R ZLEE, RY8ERx%E #3152
(75%).

BC NMR (CDClL;): 8 =28.5 (prim. C), 31.2 (prim. C), 31.7, 32.2,
36.6, 40.1,47.0, 47.4, 58.9, 108.7, 114.8, 121.6, 127.5), 145.7, 161.2, 165.4

(C=N).

ALk 21

KA 17Tml TEFEMT 5.02(0.0355mol)2,4-— X - X PRGEZEA
1.97g(0.0169mol) R &, 1,2,- — KA R LR A H £ 65 C T Mtk 5 8. B
REEESR BaEFRASHH2TC. RREAEE, BLERE, F
B )5 5 %] 5.9g (99%) 3k & B 1k,

C NMR (DMSO-dg): 8 = 24.9, 33.6(CH;), 71.3 (CH), 103.3, 107.8,
134.1 (tret. Aryl-C), 112.0, 162.6 (quart. Aryl-C), 164.9 (C=N).

BeALAR 2m
¥AE12ml LEPEMRT 58(0.025mol) 4-— AR -2-BRA- X PRAXK

1%



#& A 0.92g (0.0123mol) 1,2-= KA ARLEEH L 65 C Fhuik 508, 4
HERAIEE 8 I, BEREREE, 52 4.68g (90%)4E & B K.

13C NMR (CDCL): &= 12.7, 20.3 (CHs), 44.5, 63.8 (CH,), 98.2, 103.1,
133.1 (tret. Aryl-C), 108.3, 151.5, 165.5 (quart. Aryl-C) , 162.5 (C=N).

T @ o Bedi k2 &g,

"\ ~—\ Cl
NN 7 N N
C|_Q_J L<D—C| / \
3a 3b
OH HO
OH HO
cl / N\ Cl OH ,— HO
N N N N
/) \ / \
3¢ HO ad OH
OH HO OH HO
o o)
0=N —\ N0 ™\
N N N N
/ \ \N / \ /
N
3e / 3t \
OH HO OH HO
N N
3
OH J HO
OH HO

—\ —N N= /
N N 3h
_/ AN
OH
3
_/ NL— ‘
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—N N— 3j
OH HO

HO

OH
X o B AL AR T B B S dn b LB R & 69

G BRI ME LRI AAEGERSD. KELHKE E. N,
Jacobsen F A J. Org. Chem., 59(1994) 1939(1994 4% 59 JAA 4L F
A F 1939 N)FAEBRFH GB-A-2,296,015 FA-L 64 A H 5 843X 28
S eR. HAREFTEGEH, $ERSGW 1D KSR LELT: £
BHEELAGHTH 465mg ZBREWRSHHFmIE 10ml T2HEFPERT
667mg BALK 3T AR F. WRBIERAE 65 270 Cho 4 8. RE,
BHRAR, WRGHEMBE Oml AT, A37g RALALREER. 21
EBRIAGARPAELT T TR, EFLEEHS ARERSH(820mg ,
86%).

I 4 1

RiE, BRTREF K IFEEFRBENSY, AT EHEA L ipInFH)
o E b,

¥ 7.5g A 80ml R %K. Eikik 44 H,0, (8.6mmol/l), &
BEAZERAFAEREN ), HhEMNZR LS LB T AR
(ECE phosphate-free (4561IEC) EMPA, Switzerland), &.35:

9.47% BRI X B A (Marlon A375);

5.19% Ci2-Cis ZRAEABYEB(S 7 BEREALR);
3.64% HL;

6.49% bR E PR

32.47% BREABMEL 4A

21



11.82% R,

5.19% 7 3 B/ B kR 3£ 3 4 6944 3 (Sokolan CP 5);
3.38% EEBA(Si0;: Na,0=33:1)

1.30% RPRLHE;

0.26% EDTA ;

7.40% BB,

12.21% 7K

0.65% B 6 K R

0.26% K AKE M

20.0% it 2R B4

3.0% TAED.

FEXEAR T ) LINITEST ¥ B /£ 40 C FTi#47 30 54l Lk, Xk
B R E R EA SOumol/l . FFAH FE XK A2 Cuprophenyl
Brown 2GL(EH 1(AZ3 10mg/l of 250% formulation)2, Reactive
Blue 238(:# 2) U7 ¥4 6 mg/l of 100% formulation). #: % CIE 485
# A SPECTRAFLASH 2000 & {UE # & & A KA 6 B4t A& R A
AL,

KRE, BRTXHADIIGEpIvs)E a (%)

a = {{Y(E) - Y(A)] / [Y(W) - Y(A)]} x 100

EF YOW). YAy YEZ G EMHLELRZTS CIE & E4A.
HAENFAEpIRFHANEFGHY CIE ZEEAURRENRA RGP
FIMEAG 2P CIE TEMA. alhh 0% R F AL s,
HFEANESHE B HRT ARG EARBEGEHNHAL B2, a
{54 100% & FRBG LI FN, BT s 2ok F R AHFAE
743645 2] & & 44 L.

REAERATEGE 1 AT,

22



% 1

R e bp 7 ) A DTI % % (a)
41 A2
FH M 1(A) 90 98
& F 1(B) 82 87
4 #) 1(C) 80 85
5 H 1(D) 84 86
BAL RGBS

2a 71

2b 78

2c 70

2d 73

2e 68

2f 84

2g 80

2h 87

2i 69

2j 90

2k 77

21 85

2m 85

23




£ 1b: % E T O fiakeEmimsPe DTI 24

R e op Fr 4 5) DTI # %(a)
3a 92
3b 74
3¢ 76
3d 61
3e 78
3f(4RBS-4 1b & B Aiik) AR E1
3g(4LBLA- W 1c B EALIR) SBE1
3h(4£ 854 1a 9 BeAL4R) SBE1
3i(4E B A9 1d #BEfLik) ARBE1
3j 97

Z1PHERFRREARATNCENGEERS WAL HHNEA
AT A HERE.

% 7] 2

1 EaN 16895 %, RRAGARERFEAN 1(A)F 1(B)LEIX by
HANGRELES HERALTR, EROEEATENE 2 £F.

24



£ 2

RBEpipa N REQumoll) DTI & %(a)
F41 ¥4 2
FHH 1(A) 5 59 64
10 69 85
20 83 95
30 90 103
50 90 98
70 98 105
FH #H 1(B) 5 50 43
10 61 76
20 76 78
30 77 78
50 82 87
70 82 88

E2HERERFSANVNGEERS WS pipR F B EF ATk
F ARG LT AL 2 AT 6 4R,

34 3

FHEHRN 185 E REHERERAFHN 1) 1(B)FALEHES
MEHESFEAEBOLE. KEOLEEATEN L3 £F.

25



. 3

REEH #JE (umol/l) DTI & %(a)
HH A 1(A) [H9HH 1(B)
Cuprophenyl Brown 2GL 10 90 82
250%

BB ¥ 238 100% 6 98 87
BEZ 5133% 12 80 65
HEZE 22400% 6 76 73
BERE 19 45 100% 20 97 88
BRMEZE 113 180% 6 96 90
S-3%F 1100% 6 90 72

2INEREVANERS AP B LA HG P H
B B 69 AR KT 34 ERMIF AR,

34 4
E20CHREARETELES# M 109 F5%. RFHOLEEATEAE4
x 4
R g H A DTI & #(a)
4 1 FH 2

#H A 1(A) 82 86
41 H 1(B) 79 73
4 Fl 1(C) 70 86
Fr 413 1(D) 80 80

ZANER IV XGRS UES LR PREAARBEKE
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20 C W45 BAMIF 69 b A6,
LA 5
FH A 1 5k RARAGZAEAFAN 1(A)F 1(BYAEE M

Awt%AE A 2 G ELH 8 TAED AR EFF RS kEMasy. kFHER
AT &£ 5 AT,

£ 5
K Ie F 0P 4 A DTI & #(a)
41 42
FHH 1(A) 99 100
I H H 1(B) 96 97

ZSHEREARAR)NEERASHIED ZpHF M ZRABIFGHER B
CMURZRFRBEEREG AL —REAMREAE.

Wb, RO ERSHSEFRHRGLAAMEA LA B L. Bk
W, BFEEB | EGFMAT, A 20uM X () ERESBAES
KK TAED REEGHER. B, ERGELZPHHMNNGIRBER)
REZEGHERBHARFOEEE BTAY)A 24; EAFHH 1(AF
A 23; EAWRH (B H 24,

LA 6
FHEEE 1 5%, FARGZRERARRN 1(A)HR 1(B)REMSLF

/2 100uM & DEQUEST 2041(Z = Bcv3 3 ¥ L B8R )VE A # 4 H 1L ik
EMRHENASY. KEHERATEAEL 6 £7F.

27



£ 6
K5 3 p i A DTI 2 #(a)
FH41 412
FpHEA 1(A) 20pmol/l | SOpmol/1 | 20pmol/l | S0umol/l
% 4 DEQUEST 83 90 95 98
A DEQUEST 89 93 95 98
A 1(B) 20pumol/l | S0pmol/l | 20pmol/l | S0pmol/l
%A DEQUEST 76 82 78 87
A DEQUEST 82 87 79 83

ROHEREFRAX)NERRSHEHFGPHHAN ZRMITE MR
CMNHBERFELHHESH —REAGBE. LRENET JEFAESH
AEMBENOAEEERE a AN LER MK SHZ. AXHAAELES

FTH#EH, ALY ERE R RGBT R,

LA 7

THERM 195k, ARAAZREAHMN 1(A)HF 1(B)R AT %

EHF H0,0RE. REFGLERATENE T AF.

) 7
DTI & #(a)
H,0, %9 3K (umol/) FHH 1(A) #FHH 1(B)
FH1 | £H2 | #£2H1 | 2482
2.1 84 85 65 60
4.3 86 88 83 79
8.6 89 89 85 82

28




£ 7 HERAAFRERENAET T H,0, 9FRAMNEX I W52
Z, PRGBSI 3 o v H) Al o9 2E.

L) 8

5 LA 1685k, RRHZRERARAN 1A 1(B)R BL4EH—
R ERSY, MACLRERERRDARBBEGRGRAETH
. A THATIE, A TAED R&EH4H A 1(A)F 1(B)HATHERRE.
REFEERNAESHIITS RALRLHE, FAETREAREEZEHRZ
FHBREAGTHE. ERABTEOEL S LF.

% 8
K8 EH % HAR £ (%)
#FHH 1A) | FHA 1(B) TAED
B EARE 017 16 17 15
ERAE 001 0 4 2
B pér 123 16 10 13
EEE 085 18 14 14

A SHER RPN 04 X)W E S WE A Fep Fp4) 7 8 6% 7 ot
MEHNGERF . 5EM A4 TAED #HEQLAAHELANTEZSH L
AHRERZR—HERY. F—HABHNASGHREABZANEAKRS, @
(ATEZ BN O RS RS & T

ATHETHFHGRYE, RARFHRESGF, EXABENELAR
k2 )G, REZDP(FHREGE)THE L.

SRETHEHEI L4,
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£ 9
REEH DP T Ha 2 8(%)
FHEA 1A) | wHH 1(B) TAED
B EAE 017 4 12 5
# B AE 001 18 20 19
B R4 123 26 19
K 085 0 1

AONEBREAVPEROLSXWHERSHEAFPIHRAANREEEN
HA A LK G EHG 5 M 64 TAED FWE G #4603k H i
ZLHHRBG AR —H R,
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