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An Efficient Synthesis of Benzothieno[3',2":2,3]pyrido[4,5-d]-
thiazolo[3,2-a]pyrimidin-5-ones

Wang, Dong Wang, Daolin™* Qian, Jianhua
(Key Laboratory of Synthesis & Application of Functional Compound, College of Chemistry,

Chemical Engineering, Bohai University, Jinzhou 121003)

Abstract A series of novel benzothieno[3',2":2,3 |pyrido[4,5-d]thiazolo[3,2-a]pyrimidinone derivatives are prepared via sul-
famic acid-catalyzed Pictet-Spengler cyclization of 7-(3-amino-5-phenylaminothiazolo-2-yl)thiazolo[3,2-a]pyrimidin-5-one,
which in turn were obtained from the Thorpe-Ziegler isomerization of 7-(chloromethyl)thiazolo[3,2-a]pyrimidin-5-one with
2-mercaptobenzonitrile. The method was characterized with raw material easy to get, mild reaction conditions, good yields and
a facile and efficient synthetic method of novel fused pyrimidines.
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WA, Jit—D 4R e AT 7T TAE, AL 7-5
FR L R A (3,2 ) M g - 5- 6 A S R4, J8d Thorpe-
Ziegler MK J Pictet-Spengler 37, K 2K FEWEWY BT 5]
N B e M FEmE e 25 R, B ORIy (31,222, 3]k IE
FE[4,5-d)EME I [3,2-a]Ms REAT AEA, T IR RS R4
WIS PR (R AT A T S R R R A R 28 4 Scheme 1
Fis.
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o}
1
1__10
RCHO (4) 1 9

2
SN

NHpSOsH </

4

Z4
z

B 1 7 R I e AT A ) B
Scheme 1 Synthetic routes of novel thiazolo[3,2-a]pyrimidi-
nones derivatives

1 HR5HE
1.1 shigfk 3 &K

Thorpe-Ziegler Ak NP2 il # 24 3K b & Ak &
HEM RN Z —. RTAERTH AR 7-50 5 R it
[3,2-a] M5 e -5 (1) Dy FE A EORE, T NN-Z
fZ(DMF)rh, fEBIRAERT, it S 2-5EET Q)
1) Thorpe-Ziegler MU, BL 85%US 4, Tyl & A
WIFIC A () B L rh () A 7-(3- 28 B R F gy -2 -k ) R I I
[3,2-a]M&RE-5-(3) (Eq. 1).

cl
s-_N CN
&me (20 o
I . SH DMF Q\/N
1

ZESER H TH NMR B, 78 6 5.97 &b BLE
g, § 7.39~8.10 Ju Bl HBLA) 2 R KE; IR 3 E
3426, 3356, 1682 cm ' kb HI B SRANEIR B, 25 FAE
1.2 Bfte s MamEy

RIERETR(SA, NH,SO:H)Z A LA il ) 3 EE Ak 771
(20 28 FRATTBORIF 70 Hh R LY, 2 e 71 o e s e g e
B A AP ) A A R HP (R R S 31 R A R (A .

Nt SY BN E, BLSA NHEAFIHE T
4-(3- FE I I ey -2- FE )-6- P AR S nE bk -2 (3) 5
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% (4a) 1) P-S SN RE. SRIREE R ILER 1. fE RN FE
A7) %) P R 0 S R P oS S B R AR, HL 2 SA (1)
FE N 10 mol%, 7£ 120 CH =¥ ik ) % 51(85%)
(Entry 2). 3#hI0fE4L7 215 mol%) Ll & Tt Ei(140 C)
BFEAR(100 C)RBLREE, F=HIa 3546 B Ik (Entries
3~5). [FIf, %% 7 DMSO. HZ. EtOH. HOAc %5 %
VA FIXT 12 [ N T B2 (Entries 6~9). K IILE DMSO
N, (HICR AR (60%); £ HOAc HiZ Mt A]
NI EAT, H S NS TR G 72 EtOH Hh R B NS 18 .
FAh, AERST EE ARG, A T 6 I 2R R (p-TsOH)
=58 LR (TFA)X 1% B[R §E WA (Entries 10, 11). K45
PLESZIGZE S 35 SA (10 mol%) Ak 7, DMF {F A
R BLER, 12 120 C T, 1ERZR M %
.
K1 A4S Sa B &AF AL

Table 1 Optimization of the reaction conditions for the synthe-
sis of 5a

Entry Catalyst (mol%) Solvent Temp./C Time/h Yield/%

1 SA (5) DMF 120 16 36
2 SA (10) DMF 120 7 85
3 SA (15) DMF 120 9 80
4 SA (10) DMF 140 7 76
5 SA (10) DMF 100 13 72
6 SA (10) DMSO 120 5 60
7 SA(10) Toluene 110 18 66
8 SA (10) HOAc 120 12 77
9 SA (10) EtOH 80 22 54
10 p-TsOH (10)  DMF 120 12 76
11 TFA (10) DMF 120 10 78

“ Reaction conditions: 3a (1.0 mmol), benzaldehyde (4a, 1.0 mmol), solvent
(20 mL).

FECL EARAERI SN Z6 AT, X A IRy 3R [3',2:2,3]
WEE W T [4,5-dl] e 1A 3 [3,2-a) s W T - 5- A SR AT 20 (5) Y
B IEATY FESER (R 2).
K2 MBS B [A] J =2 ¢
Table 2 Reaction times and yields of the products 5

© 2017 Chinese Chemical Society & SIOC, CAS

Entry  Products R Time“/h Yield®/%
1 5a Ce¢Hs 7 85
2 5b 4-MeCgHy 6 83
3 Sc 2-MeOCgH,4 8 76
4 5d 3-MeOCgH,4 5 80
5 Se 4-MeOC¢Hy 5 88
6 5f 4-HOC¢H, 6 80
7 5g 4-CIC¢H, 9 77
8 5h 4-NO,C¢Hy 13 74
9 5i 2-Furyl 10 73
10 5j 2-Thienyl 12 76
11 5k n-Pr 14 63
12 51 n-Bu 15 67
“Reaction progress monitored by TLC. ? Isolated yield.
http://sioc-journal.cn/ 699
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MEL E R MR ER 2)F T LEH, £ SA /ERT,
7-(3-FHEFR Iy - ) E I I [3,2-a ] B I -5- i (3) 5 75
Tl (4)1E Pictet-Spengler S W H1 2 AL H 88 g ) s B0 1
FUEFEPE: w2 5 EFRBRT E&A M IR
(Me. OMe. OH) (Entries 2~6), %546 W o 1B IE
(Cl. NO,) (Entries 7, 8)i% R BB LUNR]EAT, FHA53)]
R IR (74%~88%). T34k, AP J5 i (R FIgEmy -2-
Fi%)(Entries 9, 10)FARMi & (Entries 11, 12)7E %R M
TSI H B 1R SN BE (63 %~ T6%).

1.3 B#rEH 5 HRIGHHE

Hirfb &9 5 4ik4id IR "THNMR. C NMR Fl
TLEDHTHIN. EZRILEDE 'H NMR 5B+, 7
5 7.6 K 8.2 BT th LW AL XU I, V3 J8 T MEMEER | 2
NS TR 0 7.4~8.5 UEN H B 2 EIE, H)ET
TRy S5 P 4 ANEF TG PC NMR R, 6
168 PfFifr H FILms e i S-07 B B i W i 6 106~163
Y0 [l PN Ah HE 302 M Iy 31,212, 3L IE FF[4,5-d | HE M I
[3,2-aMmE S5 R R 15 ANBRIRUSIE. IR 3 B, &
PLLE 1680 cm ' PRHUT HE I ME N R S-47 I 0 S e 45 P 5
g, F4b, PP TR o AT B R S I )t S P e
FIFHTE.

1.4 B#reE1 5 BIR AR

W DL SRaG 28 B, X2 B HEAT 1 0] REATLER A U
Ui Scheme 2 fiizx. TEBRAEF T, 7-50FF JEMEMEIE[3,2-a]
BERERR (1) 2-3RAE AR RS Q)i 4T S-kidtth, SRJakidk
=) A L Thorpe-Ziegler M4k, 1k, 153k
RN 7-(3- 2 2 2K I B Wy -2 5 ) WE P 3,2 5 W il
(3), B A1E Pictet-Spengler W 2544 5 75 & & (4) 14T
diéy, 193] P-S RN D, f)a4 HEAA SRR

FI' CN
N AS Base S
S—z
Cl -
Q\/\N( | (‘ Sn2-Substitition Q\/\(
2

=0

PR I BRIy I [31,2":2, 3 Mk E I [4, 5-d] E M [ 3,2-a ] 1
WEBHRTAY(S).

2 i

I 7- G SE M IE[3,2-a ] e 5 23 5 0K
[) Thorpe-Ziegler ¥ 4t,, [ HIMY =W Pictet-Spengler
S, B E T — R PR IE gy IR 31,212,310k i Jf:
[4,5-d)BEME I [3,2-a] W WE B 2RAL & W5 120712 BAT k)
Gt RGEREMELE « R FFAFRF S 45 AE TSR0 AT
ZJT1E R T Pictet-Spengler [ N {EFA AL B0 A K
RN R, A I R WE I I [ 3,2 s W il 2R AT A A 4
TR A RIS
3 ZKERS
3.1 UE5EFA

15 B WRS-1B B s A0 e, 45 s R AR IE;
NMR i Bruker DPX-400 MHz ¥ f L3R4 %2, DY H 3
T NN bR, IR F] BIO-RAD FTS-40 B {# 37 H-AR e 21 4
Sy GG EETHINE, KBr s MS SR A ZAB-HS B4
M5E; TR Vario EL JCE TGN E. BT
B89 5 Wi A ) sl B STk 75 7 A
32 ZWHE
321 7-3F A Bk H[3,2-a]"E R BA(1) 49 ) &

HESCBR[2117705, DA 2-Z FEMEE A 4- S 21k 1R
LN R E R, 152 R AEH T R 65%).
m.p. 133~135 ‘CCCHkERY 133 “C); '"H NMR (DMSO-
de, 400 MHz) 6: 4.63 (s, 2H), 6.45 (s, 1H), 7.59 (d, J=4.8
Hz, 1H), 8.08 (d, J=4.8 Hz, 1H).

R
Pictet-Spengler reaction B

BR 2 ArRERI R MR

Scheme 2 Proposed reaction mechanism
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322  7-3- A E R HEy-2- )y E vk H[3,2-a]"E " BA(3)
84 1 &

¥ 7-50H FEBEE IE[3,2-a] M5 BERR (1) (2.01 g, 10.0
mmol), 2-F1 %7K FE(2) (1.35 g, 10.0 mmol), To/KBRER
#(2.76 g, 20.0 mmol), MIAZE| DMF (25 mL)H, 100 C
TRE 6 h, #EORETLO) MMM, AHNEER, ¥
SOSEREENIK(50 mL)yH, i€ KEe, AR, T
%, DMF #4585, R8I FEME 3. AL, R—=0.55
[V(IE &%) © (LR ZBE)=2 © 1]. mp.>300 C; 'H
NMR (DMSO-d,, 400 MHz) o: 5.97 (s, 1H), 7.39~7.49
(m, 5H), 7.83 (d, J=8.0 Hz, 1H), 8.01 (d, J=4.8 Hz, 1H),
8.10 (d, J=8.0 Hz, 1H); IR (KBr) v: 3426, 3356 (NH,),
1682 (C=0) cm'. Anal. caled for C;,HoN;08S,: C 56.17,
H 3.03, N 14.04; found C 56.23, H 3.14, N 14.15.

323 EEeEeyr (322,30 % F[4,5-d"E 4 H[3,2-a]
"B o BR(5) 89 & A,

W 7-(3-F IR Iy -2-F ) MEME [ 3,2-a ] M5 I i (3)
(1.0 mmol)+ 4 (1.0 mmol). ZZEMEL(0.1 mmol), IIA
£|DMF (20 mL)H, 120 °C F R M(TLC M4 BY). |8
SRR, AR ER, BN K25 mLyH, dE,
BEFY), T4, DMF 455, BEIHRLEY 5.

6- % B 7K FFE Wy 31 [3',21:2,3] ML E FF[4,5-d] Ve M I
[3,2-a]MEHE-5-H(5a): # AL i, Re=0.47 [V(OECKT)
N ZBE)=2 " 1]. mp.>300 C; 'H NMR
(DMSO-d,, 400 MHz) J: 7.49~7.50 (m, 4H), 7.61~7.64
(m, 3H), 7.71 (t, J=7.2 Hz, 1H), 8.05 (d, J=4.8 Hz, 1H),
8.22 (d, J=8.0 Hz, 1H), 8.42 (d, J=8.0 Hz, 1H); “C
NMR (DMSO-ds, 100 MHz) §: 105.9, 114.1, 122.5, 122.6,
123.6, 126.8, 127.1, 127.9, 128.8, 130.5, 131.5, 131.9,
132.1, 140.8, 142.7, 152.8, 156.2, 158.1, 168.9; IR (KBr)
v: 1674 (C=0) cm . Anal. caled for C,H;;N;0S,: C
65.43, H 2.88, N 10.90; found C 65.51, H2.96, N 10.97.

6-(4- FF O 05 ) 2R JF e Wy 9 [3,2":2,3] bk BE - [4,5-d]
IBE I 3 [3,2-a | B E -5- i (5b): ¥ (45 dh. R=0.43 [V(1E
ok : MR ) =2 1]. mp.>300 C; 'H NMR
(DMSO-ds, 400 MHz) d: 2.44 (s, 3H), 7.29 (d, J=7.6 Hz,
2H), 7.50~7.55 (m, 3H), 7.62~7.66 (m, 1H), 7.70~7.74
(m, 1H), 8.05 (d, J=4.8 Hz, 1H), 8.29 (d, J=7.6 Hz, 1H),
8.42 (d, J=7.6 Hz, 1H); *C NMR (DMSO-d,, 100 MHz)
5: 19.5, 105.8, 114.1, 115.0, 122.5, 123.5, 126.7, 127.0,
127.4, 128.0, 129.4, 1312, 131.8, 140.7, 142.6, 144.2,
152.7, 156.4, 158.3, 168.8; IR (KBr) v: 1672 (C=0) cm .
Anal. caled for C,,H3N;0S,: C 66.14, H 3.82, N 10.52;
found C 66.23, H 3.94, N 10.63.

6-(2- FH A0k O R ) ORI 1wy 9F [3°,2":2,3] itk BE I
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[4,5-d]VEME 3 [3,2-a W WE -5- i (S¢): Bt sl i, R—=0.43
[V(IE Q%) @ M LR LER)=2  1]. mp.>300 C; 'H
NMR (CF;CO,D, 400 MHz) 6: 2.99 (s, 3H), 7.13~7.17
(m, 2H), 7.34~7.39 (m, 2H), 7.60~7.67 (m, 2H), 7.73~
7.77 (m, 1H), 8.04 (d, J=8.0 Hz, 1H), 8.12~8.13 (m,
1H) , 8.40 (d, J=8.0 Hz, 1H); *C NMR (CF;CO,D, 100
MHz) d: 54.7, 107.1, 111.3, 114.0, 119.5, 121.0, 122.4,
122.5, 123.5, 126.7, 127.0, 128.8, 131.2, 131.7, 134.0,
141.0, 142.3, 152.2, 155.6, 155.9, 156.8, 168.5; IR (KBr)
v: 1686 (C=0) cm '. Anal. caled for C,,H3N;0,S,: C
63.60, H 3.15, N 10.11; found C 63.69, H 3.21, N 10.23.

6-(3- A A4k 2R R ) O I g Wy 9 [31,2:2,3] ik BE FF
[4,5-d]VEME I [3,2-a] W4 g -5 (Sd): B tL4h &, Ry=0.45
[V(IE Q%) @ M LR LER)=2 : 1]. mp.>300 C; 'H
NMR (CF5CO,D, 400 MHz) &: 4.00 (s, 3H), 7.27~7.36
(m, 3H), 7.42 (d, J=4.8 Hz, 1H), 7.61 (t, J=8.0 Hz, 1H),
7.61 (t, J=8.0 Hz, 1H), 7.85 (dd, J=17.6, 8.0 Hz, 1H), 8.14
(d, J=8.4 Hz, 1H), 8.19 (d, J=4.8 Hz, 1H), 8.50 (d, J=
8.4 Hz, 1H); *C NMR (CF;CO,D, 100 MHz) &: 55.1,
106.0, 114.1, 115.2, 116.6, 121.2, 122.5, 123.6, 126.7,
126.8, 127.0, 130.5, 131.7, 131.8, 131.9, 140.7, 142.6,
152.7, 156.1, 157.0, 158.6, 168.9; IR (KBr) v: 1680 (C=
0) em™'. Anal. caled for C5,H 3N50,S,: C 63.60, H 3.15,
N 10.11; found C 63.69, H 3.26, N 10.19.

6-(4- FH 480 5k O R ) 0K 9F 1 Wy IF [3',2":2,3] it BE I
[4,5-d]BEME I [3,2-a] W I -5- B (Se): L5 . R=0.40
[VIECHE) : (R ZHEE)=2 : 1]. mp.>300 C; 'H
NMR (CF;CO,D, 400 MHz) d: 4.02 (s, 3H), 7.21 (d, J=
8.0 Hz, 2H), 7.42 (d, J=4.8 Hz, 1H), 7.64~7.73 (m, 3H),
7.84 (dd, J=7.2, 8.0 Hz, 1H), 8.13 (d, J=8.4 Hz, 1H),
8.19 (d, J=4.8 Hz, 1H), 8.51 (d, J=8.0 Hz, 1H); “C
NMR (CF;CO,D, 400 MHz) &: 54.9, 105.8, 114.1, 114.5,
122.5, 122.6, 123.3, 123.5, 126.7, 127.0, 130.4, 131.1,
131.8, 140.7, 142.6, 152.8, 156.3, 157.6, 162.0, 168.7; IR
(KBr) v: 1678 (C=0) cm '. Anal. calcd for CpH3Ns-
0,S,: C 63.60, H 3.15, N 10.11; found C 63.68, H 3.23, N
10.20.

6-(4-F5 J IR H ) 2R FE e Wy 9 [3',2":2,3] ML B HH:[4,5-d)
WEME I [3,2-a ] IE -5-H (5F): a0 45 5. Ry=0.38 [V(IEC
Be) T LR 4 Hg)=2 : 1]. mp.>300 C; 'H NMR
(CF;CO,D, 400 MHz) d: 7.22 (d, J=8.8 Hz, 1H), 7.43 (d,
J=4.8 Hz, 1H), 7.57~7.64 (m, 2H), 7.73~7.88 (m, 2H),
8.14~7.21 (m, 3H), 8.51 (d, J=4.8 Hz, 1H); “C NMR
(CF;CO,D, 100 MHz) d: 114.1, 115.9, 121.2, 122.6, 123.6,
126.8, 127.0, 129.9, 130.2, 130.6,131.8, 132.0, 140.8,

http://sioc-journal.cn/ 701
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142.7, 152.0, 152.8, 156.0, 157.8, 169.1; IR (KBr) v: 3316
(OH), 1682 (C=0) cm . Anal. calcd for C,;H;N;0,S,: C
62.83, H 2.76, N 10.47; found C 62.89, H 2.84, N 10.56.

6-(4- S 7K 5L ) IR JF Wy H[3',2":2, 3]k e I [4,5-d] 15
W IE[3,2-a] g -5-T (5g): #Lh . Ry=0.34 [V(IECQ
) D LR ZHE)=2 : 1]. mp.>300 ‘C; 'H NMR
(CF5CO,D, 400 MHz) §: 7.40~7.43 (m, 1H), 7.59~7.63
(m, 4H), 7.72~7.74 (m, 1H), 7.86~7.88 (m, 1H), 8.16~
820 (m, 2H), 8.52 (d, J=28.0 Hz, 1H); “C NMR
(CF;CO,D, 100 MHz) d: 106.0, 114.1, 122.5, 123.6, 126.8,
127.0, 128.6, 129.1, 129.3, 131.7, 131.9, 139.4, 139.5,
140.1, 142.6, 152.7, 156.1, 156.7, 168.9; IR (KBr) v: 1684
(C=0) cm !, Anal. caled for C,1H,oCIN;0S,: C 60.07, H
2.40,N 10.01; found C 60.14, H 2.52, N 10.12.

6-(4-fird 25 2% 35 ) 2R I WE Wy 931,222, 31 ML WE - [4,5-d]
WEME I [3,2-a] M e -5-H (Sh): &4 . R=0.30 [V(IE
okt) : MR ZHBE)=2: 1]. mp.>300 C; 'H NMR
(CF;CO,D, 400 MHz) d: 7.43 (d, J=4.8 Hz, 1H), 7.74~
7.77 (m, 1H), 7.87~7.93 (m, 3H), 8.17~8.20 (m, 2H),
8.51~8.55 (m, 3H); °C NMR (CF;CO,D, 100 MHz) o:
106.2, 114.0, 122.4, 122.5, 123.6, 123.8, 123.9, 126.9,
127.0, 129.7, 132.5, 137.3, 140.9, 142.7, 149.2, 152.7,
154.5, 155.8, 169.3; IR (KBr) v: 1689 (C=0) cm™'. Anal.
calcd for C,;H;(N4O3S,: C 58.59, H 2.34, N 13.02; found
C 58.67, H2.46,N 13.11.

(1R MR -2- 3 ) 48 FF g Wy I [3',2":2, 3 1L I FF:[4,5-d] &
W J[3,2-a ] W5 e -5- i () B (L4 d. Re=0.44 [M(IEC
) MLTFRZHE)=2 : 1]. mp.>300 ‘C; 'H NMR
(CF5CO,D, 400 MHz) §: 6.85~6.86 (m 1H), 7.37~7.38
(m, 1H), 7.63~7.67 (m, 1H), 7.73~7.77 (m, 1H), 7.89~
8.01 (m, 2H), 8.23~8.24 (m, 1H), 8.39 (d, J=3.6 Hz,
1H), 8.43 (d, J=8.4 Hz, 1H); *C NMR (CF;CO,D, 100
MHz) §: 103.6, 113.9, 114.4, 122.0, 122.8, 123.5, 126.1,
126.6, 126.7, 129.5, 131.7, 139.9, 142.4, 142.5, 143.6,
149.0, 153.2, 155.2, 168.3; IR (KBr) v: 1676 (C=0) cm " ".
Anal. caled for C;oHgN30,S,: C 60.79, H 2.42, N 11.19;
found C 60.87, H 2.49, N 11.26.

6-(M8E W7y -2- 3 48 FF E Wy I [3',2":2,3 1L IE FF: [4,5-d] &
W F[3,2-a] W e -5 (5): L i, R—0.43 [M(IEC
) D MLTRZHE)=2 : 1]. mp.>300 ‘C; 'H NMR
(CF5CO,D, 400 MHz) 0: 7.27~7.28 (m, 1H), 7.38 (d, J=
8.8 Hz, 1H), 7.59 (d, J=4.8 Hz, 1H), 7.65~7.69 (m, 1H),
7.78~7.84 (m, 2H), 8.09 (d, J/=8.4 Hz, 1H), 8.18 (d, J=
4.8 Hz, 1H), 847 (d, J=284 Hz, 1H); “C NMR
(CF5CO,D, 100 MHz) d: 106.5, 114.1, 122.5, 122.6, 123.5,
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126.8, 126.9, 127.6, 129.2, 131.9, 132.2, 132.6, 140.8,
142.6, 150.1, 151.3, 152.6, 155.9, 168.8; IR (KBr): v 1679
(C=0) cm™'. Anal. caled for C;oHsN;0S5: C 58.29, H
2.32,N 10.73; found C 58.37, H 2.44, N 10.46.

6- A HE 7 IF E Wy 1 [31,21:2,3] ML I IF [4,5-d] V8E e I
[3,2-a]ME0E-5-BH(5Kk): B . R=0.51 [V(EC) :
V(R ZEE)=2 : 1]. m.p.>300 C; "HNMR (CF5CO,D,
400 MHz) d: 1.22 (t, J=6.8 Hz, 3H), 1.97~1.99 (m, 2H),
3.82~3.85 (m, 2H), 7.44~7.45 (m, 1H), 7.75~7.76 (m,
1H), 7.85~7.86 (m, 1H), 8.12~8.13 (m, 1H), 8.37~8.39
(m, 1H), 8.51~8.53 (m, 1H); *C NMR (CF;CO,D, 100
MHz) d: 12.2, 22.9, 36.0, 106.1, 113.8, 122.2, 122.8,
123.6, 126.7, 126.9, 130.0, 131.8, 140.6, 142.4, 152.8,
155.6, 163.3, 168.5; IR (KBr) v: 1675 (C=0) cm " '. Anal.
caled for CigH;3N30S,: C 61.52, H 3.73, N 11.96; found C
61.63, H 3.85, N 12.05.

6-1F 1 FE Z8 FF 1wy I3, 222, 3| ML g I [4, 5-d) HEME I
[3,2-a]MEnE-5-FH(S1): s, Re=0.51 [VIECK) :
(R ZE)=2 : 1]. m.p.>300 C; "HNMR (CF5CO,D,
400 MHz) d: 0.99 (t, J=6.8 Hz, 3H), 1.60~1.62 (m, 2H),
1.85~1.86 (m, 2H), 3.79~3.80 (m, 2H), 7.40 (d, J=3.2
Hz, 1H), 7.64~7.68 (m, 1H), 7.75~7.78 (m, 1H), 8.03 (d,
J=8.0 Hz, 1H), 8.29 (d, J=3.2 Hz, 1H), 8.43 (d, J=8.0
Hz, 1H); *C NMR (CF;CO,D, 100 MHz) &: 11.6, 22.2,
31.4,34.1, 106.0, 113.8, 122.1, 122.8, 123.4, 126.6, 126.8,
129.8, 131.6, 140.5, 142.2, 152.6, 155.4, 163.5, 168.4; IR
(KBr) v: 1672 (C=0) cm " '. Anal. calcd for C,0H,,N;08S,:
C 63.30, H4.52, N 11.07; found C 63.39, H4.61, N 11.13.

HBhM &L (Supporting Information) {54 3 fl 5 (1%
WAL IR A . B X LEARLRL AT BL A B AT A
(http://sioc-journal.cn/) b N EL.
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