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Abstract: A series of benzoic acid derivatives as influenza neuraminidase inhibitors VI to IX were
synthesized with 4-amino-3-iodine methyl benzoate (V) as raw material through coupling reaction,
acylation, hydrolysis, and so on. The reaction of oxidation, reduction and hydrolysis of compound Vd
[methyl 4-acetamido-3-(2-ethylbut-1-en-1-yl)benzoate] led to compounds X ~XII. These compounds were
confirmed by '"HNMR, *CNMR and MS. Inhibition rate on neuraminidase was determined by chemical
fluorescence, and the test was carried out using the influenza virus strains H3N2 (California/04), HIN1
(California/99) and B (Shanghai/02). The results showed that among compounds VI~IX, the greater side
chain at benzene ring C3 position, the lower activity of the compound, especially, compound IX
[4-acetamido-3-(2-hydroxybutyl)benzoic acid] had the strongest Activity, the median inhibitory
concentration on H3N2 and HIN1, B were 1.0, 2.1, 1.6 umol/L. For compounds X~XI, the hydroxyl
groups on the benzene ring side chain o carbon possessed better activity than that on f carbon. Compound
XI [4-acetamino-3-(2-ethyl-1-hydroxybutyl) benzoic acid] containing single hydroxyl at o carbon in side
chains of benzene ring exhibited the strongest activity on two types A influenza virus, the corresponding
median inhibitory concentration was 0.15 and 0.20 pmol/L, respectively.

K ey wor ds: neuraminidase; influenza virus; benzoic acid derivatives; chemical fluorescence method
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NA (75 P BECR 5 15 32 fo 32 5 3 B e AR 48 3R 5 3 1)
B4 o NA BTG PE PO S5 7E T 1) A 74 B A
O B AR R R R BRI R — N R A R
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1.1 RAFEEE

4-FH-3-MUOR RS, B2 R FHE AR (i)
FBRAF; 1-J1-2-23&-1-TH . 1-R-3-1E A %&-1-
i, HAS TC1 AF); 4-ZHESEME, LA
ETAHRAF; MESERFR, &R TAH
AR WMk, A RBBHEARAA,; 6K
(200~300 H), FLILTTKHETEFARA R S8R
Py e, ABER B e, A % PR 2 R A BRI
Pd-C, 3CRHAR; PO ( =2REEHE ) 40, BlEuidfb#;
P4 Ak, 35 Sigma-Aldrich 275 HEESL, FHr
TOAH ;xRS , IR AL T A BRA A
AW TEAEN, =2 (EtN). ENER.
Ba(OH),-8H,0 . BAEIRIT . WATERHN . SRIREAN . N
i, RCEREN AL TR 2- ( N-GRERE ) Z iR
(MES, Ji/73%50=99.5%), BIHi Tk, #Ea
PRI (2'-4-H B ARTE IR -o-N- 2 B i 2 2R ),
% [H Sigma AF]. AR AR,

IO 7 Ak H3N2 ( California/04 ). HIN1
( California/99 ). B ( Shanghai/02 ), &I a4 =
[ELEL: =23

ARG IR ARG i hi ks, LT TR
FIRAHE]; SGW X-4 I Sl AL, i ¢ B
AL P A PR F) 5 Hei-VAP Beih 28 & AX, 75 [
Heidolph /A #); EX225ZH/AD HI/pHr K, K
OHAUS A+l ;5 6420 BUFTHEAY, 32 Agilent BHE
A]; ARX-400 BUAZREIEARAL, 72 E Bruker /2] ; &
HIER, NHELKERAARAH; Fluostar
Galary TR 62500 5 A L B 56 E 96 FLAR , 72
E BMG A7l .

1.2 BRUEYHER
12.1 ¥4k Va, Vb agsgle!

Vb (6145 # 1-1R-2-2.3E-1-T 4% (6.7 mmol )
WF ZENH(30mL) HF, AR EZR oS,
SRIGHIIA EtsN (3.7 mL, 26.90 mmol ), Pd(PPhs),

(779 mg, 0.67 mmol ), Jf-3Z i M1 A 45 WE Pt B o
(2.9mL, 20.2 mmol ), RGN 80 CHitt:
Lh 58 H, BHIA 5 mL /K ; ¥ 4-53E-3-pZE
MRHEE (1.5g, 5.4mmol) T 15 mL /NI,
Ba(OH),-8H,0 (6.4 g,20.2 mmol)—& /M AFI& R,
FHEAWMFAE] 90 °CHiH: 8 ho TLC Wil 52 iy 56 4=
(RIFFIA V (IECKE)  V (LRLHER) =1 : 1,
Re=0.4 ) K 51 & et Uik s FH ek e 4 L A 40 mL
NaCl /KIER BN IER T, MR LHE (3x50 mL ) #
I, Mok MgSO, T4, 0k, weds, MRERAE 6
o E it CRIFFN VIECKE) « V(ZLRRLER)
=1: 1) IR Vb 918.9 mg, YK 73%.

4-Z FE-3-( 2- L HE-1- TR B R EEC Vb ):
"HNMR(400 MHz, CDCl;), 8:0.97(t, J=7.6, 3H, CH3),
1.14(t, J=7.4 Hz, 3H, CHj), 2.08(q, J=7.4 Hz, 2H,
CH,), 2.23(q, J=7.6 Hz, 2H, CH,), 3.85(s, 3H, OCH3),
4.07(s, 2H, NH,), 5.96(s, 1H, CH), 6.64(d, J=8.4 Hz,
1H, ArH), 7.69(d, J=2.0 Hz, 1H, ArH), 7.75(dd,
J=8.4. 2.0 Hz, 1H, ArH); "CNMR(100 MHz, CDCl;),
& 12.9, 13.0, 24.1, 28.6, 51.5, 113.6, 117.8, 119.2,
123.2, 129.7, 132.0, 148.6, 150.2, 167.4, ESI-MS
(m/Z): [M+H]" caled for C4HoNO,, 234.1; found,
234.3,

Va5 Vb W&t AL, AFZ4H: iKY
B 1-R-3-IEN 180 E e S 1-R-3-1F
PR3- 1- 80 s 1 40 0 1) 1) B B s g B [ AR — 3
TLC Wil s i se 4 (JRIFFIR v (IECkE) V(&



* 1032 -

A% 4m 4£ T FINE CHEMICALS

35 4%

R B =1 1, Rp=0.42 JFREC AT 015 4 B 4lifb [
FR v (IECkE) « V(ZFRCER) =1:1) 5K
PRI Va 1.07g, WH 76%.

4- FE-3-( 2-1E P 561300 38 ) R IR HI iR ( V
a): 'HNMR(400 MHz, CDCly), §: 0.81(t, J=7.4 Hz,
3H, CH,), 0.97(t, J=7.4 Hz, 3H, CH;), 1.40(m, 2H,
CH,), 1.54(m 2H, CH,), 2.02(m, 2H, CH,), 2.17(m,
2H, CH,), 3.85(s, 3H, OCHj3), 4.10(s, 2H, NH,), 6.00(s,
1H, CH), 6.64(d, J=8.4 Hz, 1H, ArH),7.68(d, J=2.0 Hz,
1H, ArH), 7.74(dd, J=8.4, 2.0 Hz, 1H, ArH);
BCNMR(100 MHz, CDCl3), &: 14.4,21.6,33.1, 38.7,
52.0, 114.0, 119.5, 120.2, 123.6, 130.0, 132.5, 147.3,
149.1, 167.9 , ESI-MS (m/Z): [M+H]" caled for
C16H23NO,, 262.2; found, 262.3,
122 PRE4AE Ve, Vd#sm

Ve il g Bik5% Va (0.5 mmol ) IEMIE
5 mL BSRREFH, 7EE FHEFE 15 min, SRJEIMA
4-Z WM EE ( DMAP, 7 mg, 0.05 mmol ), ¥R
AR 2 h, TLC MW h 584 (JBIFFHIN v (IE
Cht)  V(ZBROER) =1:1, R=0.58), AL
R W 20 mL, RSP HEF NaHCO; (2x10 mL),
NaCl /KB ( 2x10 mL )P, B HLZEFIG/K Na,SO,
T, WU, W4, kRS E (BITRN
VIECH) V (LROEE) =1 1) Ik
YVec109.2 mg, W& 72%.,

4- P 5E-3- (2-1ENJE-1- I 58 ) R iR H
g ( Ve): '"HNMR(400 MHz, CDCl),8: 0.78(t, J=
7.3 Hz, 3H, CH3), 1.01(t, J=7.3 Hz, 3H, CH;), 1.38(m,
2H, CH,), 1.58(m, 2H, CH,), 1.93(t, J=7.6, 2H, CH.,),
2.16(s, 3H, COCH,), 2.23(t, J=7.4 Hz, 2H, CH,),
3.89(s, 3H, OCH,), 6.08(s, 1H, CH), 7.45(s, 1H, NH),
7.75(s, 1H, ArH), 7.92(d, J=8.6 Hz, 1H, ArH), 8.41(d,
J=8.6 Hz, 1H, ArH); "CNMR(100 MHz, CDCl;), &

14.3, 14.4, 21.4, 21.6, 25.4, 33.0, 38.4, 52.4, 119.2,
119.4, 125.1, 127.7, 129.7, 131.5, 140.1, 149.9, 167.2,

168.5, ESI-MS (m/Z): [M+H]" calcd for C;sH,sNOs,
304.4; found, 304.2,

Vd 5 Ve WERGIRERL, ARZAAENIEY) 2
Vb (0.5 mmol ); Vb 555HR I 5 1 2 1) Hb K 2 i
B[] AR — 35, TLC W s i 58 4 (R IFRIH V(IE
Cht)  V(ZRROEE) =1 : 1, Ry=0.56 ) ZREIH:
i E CRIFF VOIECEE ) - V( ZRROHE=1 -
1) BRI Vd 1252 mg, WF 91%.,

4-Z P HE-3- (2-23-1-T Mk ) 25 F R R g
( Vd): 'HNMR(400 MHz, CDCls), & 0.95(t, J=

7.4 Hz, 3H, CH3), 1.17(t, J=7.5 Hz, 3H, CH3), 2.00(q,
J=1.5, 2H, CH,), 2.18(s, 3H, COCHs), 2.28(q, J=
7.4 Hz, 2H, CH,), 3.89(s, 3H, OCHs), 6.04(s, 1H, CH),
7.44(s, 1H, NH), 7.78(s, 1H, ArH),7.92(d, J=8.4 Hz,
1H, ArH), 8.41(d, J=8.4 Hz, 1H, ArH); ""CNMR

(100 MHz, CDCl3),6: 12.7, 13.0, 24.2, 24.9, 28.5, 52.0,
116.9, 119.0, 124.9, 127.3, 129.3, 131.1, 139.7, 152.8,
166.8, 168.1 ., ESI-MS (m/Z): [M+H]" caled for
Ci6H,1NO5, 276.3; found, 276.2.,

123 VI, VI#gam!

VI 145 %% V o 61 mg, 0.2 mmol A f#7E 2 mL
FEEd, A 2 mL 1 mol/L NaOH, #HR & W1E 2 iR
FEFE 2~3 h, TLC YW/ 54 CRIFFIA v (IE
ki)  V(ZRALER)  (LR)=2 : 1:0.01, R;
=0.36 ), A1 1 mol/L MYERR M T W pH=2, JFKiR
TR, H 3 mL HEERREIAREEY, $ig,
Wean . AR Y AR (RFRE v

(IECKkE) : V(ZIROER) : (CFR)=2 :1:0.01)
AL ARFAV 353 mg, WK 61%.,

4- B HE-3- (2-1E N 3E-1- 000 56 ) K T iR
(VI): m.p. 110~111 °C, "THNMR(400 MHz, CDCl;),
& 0.80(t, J=7.3 Hz, 3H, CH3), 1.01(t, J=7.2 Hz, 3H,
CH,), 1.39(m, 2H, CH,), 1.59(m, 2H, CH,), 1.94(t,
J=17.3, 2H, CH,), 2.19(s, 3H, COCHj3), 2.24(t, J=7.3
Hz, 2H, CH,), 6.09(s, 1H, CH), 7.51(s, 1H, NH),
7.83(s, 1H, ArH), 8.00(d, J=8.4 Hz, 1H, ArH), 8.45(d,
J=8.4 Hz, 1H, ArH); "CNMR(100 MHz, CDCl;),s5:
143, 14.4, 21.4, 21.6, 25.4, 33.1, 38.4, 119.2, 119.3,
124.4, 127.8, 130.5, 132.2, 140.8, 150.2, 168.8, 172.1,
ESI-MS (m/Z): [M+H]" calcd for C,sH,;NO;, 290.2;
found, 290.4,

VI G RGE R, AN FZ AR = Vd
(56 mg, 0.2 mmol ); Vd 5% & LEHE Y& 1Y
Fb R N A AR —E, TLC Wi i 58 4 [ RJT
FRVOECKE) : VILRLER) V(LR )=2:
1:0.01, R=0.35), H3R1GFMER B W 2 ik AT 01
A CRIFRE V (IECKE)  V (LRLER) vV
(LFR) =2:1:0.01) FHHAREE 26.6 mg, Y&
Z 51%,

G- BRI -3-( 2- L FE-1-T 3 ) KB R ( VI )
m.p. 110~111°C, 'HNMR(300 MHz, CDCl3), &
8.45(d, J=8.6 Hz, 1H, ArH), 8.00(d, J=8.6 Hz, 1H,
ArH), 7.84(s, 1H, ArH), 7.48(s, 1H, NH), 6.05(s, 1H,
CH), 2.30(q, J=7.4 Hz, 2H, CH,), 2.19(s, 3HCOCHs),
2.04(q, J=7.5, 2H, CH,), 1.18(t, J=7.5 Hz, 3H, CH3),
0.97(t, J=7.4 Hz, 3H, CH;); *CNMR(75 MHz, CDCl5),
& 12.7, 13.0, 24.2, 24.9, 28.5, 116.8, 119.0, 124.0,
127.3, 130.1, 131.7, 140.4, 153.1, 168.3, 171.5,
ESI-MS (m/Z): [M+H]" caled for C;sH;oNOs, 262.1;
found, 262.3,

1.2.4 VI, IX#gam!

VA4 : % Ve (0.33 mmol) AT 2 mL 4K
REerh, ARG AATER (M-CPBA, 96 mg,
0.43 mmol FiE 4L 77% ) IFEER TP 05h 5
FH 2 mL Ji £ 4340 10%1% NaySOs B 254 1 1 [ ik
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AEHIR, RIS 10 mL 2R ZEEf ke, IREYH
5 mL Imol/L W& ALV, F-43 0 P AR RNk iR
Fh (2x5mL) Fl NaCl KIFW (2x5 mL) YeAHLZ,
F Na.SO, T, U8, ZERER . KA
MR ARTE 5 mL SBEH, MAESK (10 mg, PdJE
IRAEL 10% ), IREWE Hy (FIRERIE S,
2490 0.2 MPa ) SR N E WD 3 ho K SO i i
JER AR  IRAF R IR AR AE 2 mL R A 2 mL
1 mol/L ) NaOH H-¥ IR A WA = FHidk 2 h, TLC
Wem sz R sE 4 (JRIFFIE V (IEC ke ) = V(LR L
fig ) : V( ZF& )=200 : 100 : 3, R=0.32), /i 1 mol/L
ERERE AW pH=2, BRAWZE T, M 3mL H
B A RS B W, b uE, R4, RERCH: Gk A
(JRIFIN V(ZRROEE) + V(LR ) =200 : 100 :
5) B EART 36.5 mg, WF 36%.
4-Z P L -3- (2-FR - 2-PN LN be 3k ) R R
(V) #7145 : m.p. 166~167 °C, 'HNMR (400 MHz,

CDCly), & 0.93(m, 6H, CH;, CH3), 1.60~1.24(m, 8H,
CH,), 2.12(s, 2H, ArCH,), 2.16(s, 3H, COCH3), 2.83(s,
2H, Ar-CH,), 7.81(s, 1H, ArH), 7.95(d, J=8.5 Hz, 1H,
ArH), 8.11(d, J=8.5 Hz, 1H, ArH), 10.01(s, 1H,
COOH); “CNMR(100 MHz, CDCly), & 14.9, 17.4,
25.0, 41.8, 42.6, 78.2, 122.7, 125.3, 128.8, 130.0,
134.6, 143.0, 169.5, 171.9. ESI-MS (m/Z): [M+H]"
caled for C{7H,5NQOy, 308.2; found, 308.4 [M+1],

IX 5V & Lt R 2L, AR Z Ak Rk 2 V d
(0.33 mmol ); Vd 55 0 F R B9 4 Jox 1) 12 1)
o B S I ] e AR — 2, TLC Waill [ v 584 (BRI
FRVOIECHE) - V(LFRETHR ) = V(TR )= 200 :
100 : 3, Ry =0.31J, FFIRAT5R B W 2 b A (3%
A CRIFFIR (V (IECkE) =V (LROTR)
V (ZH&) =200 : 100 : 5) 75 E AKX 18.4 mg, Y&
£ 20%,

A-L TR HE-3- (2-F2KE-2-2 F T hi ke ) KR
(IX) BH145: mp. 159~160 °C, '"HNMR(300 MHz,
CD,0D), & 0.93(t, J=7.4 Hz, 3H, CHs), 0.93(t, J=7.4
Hz, 3H, CH;), 1.49(m, 4H, CH,), 2.15(s, 3H, COCH3),
2.82(s, 2H, Ar-CH,), 7.85(s, 1H, ArH), 7.87(d, J=8.2
Hz, 1H, ArH), 7.99(d, J=8.2 Hz, 1H, ArH);
BCNMR(100 MHz, D,0), & 8.3, 24.2, 31.9, 43.0,
77.9, 123.5, 127.3, 129.7, 131.2, 135.1, 143.1, 169.5,
171.3, ESI-MS (m/Z): [M+H]" caled for C,sH,;NOy,
280.2; found, 280.3 [M+1],
1.2.5  F ik Va ¢4 %20

¥ 64 mg 4-H ELMuk-N-H S AT, 2.5 mL K,
1 mL S, 20 mg OsO, W f#AE 0.6 mL BUT B,
B ERIRFIESE A 138 mg k& Vd, HiRG
YRR 30 h, TLC Wi se 4 (JRIFFI R v
(IECHE)  V(LBRATER) =11, Re=0.2] filA

10 mL £ Z. W&, FA A NaHCO; (2x5 mL), NaCl
(2x5 mL) YA VZ, AUUZMH NaSO, T4,
IHUE, WedE, RERHEEE A (RIFFE (Y (EC
Bt ) VLR OEE )=1 : 2 S LAk la 101

mg, UWE 66%.

G- P FE-3- (2-2F-1,2- "R IFET hi e ) &
MR g (VIa): '"HNMR(300 MHz, CD;OD), &
0.90(t, J=7.6 Hz, 3H, CH3), 0.94(t, J= 7.4 Hz, 3H,
CH,), 1.56~1.42(m, 3H, CH,), 1.78(m 1H, CH,),
2.15(s, 3H, COCH3), 3.88(s, 3H, OCHj,), 4.76(s, 1H,
CH), 7.86(dd, J=8.5, 2.0 Hz, 1H, ArH), 8.01(d, J=2.0
Hz, 1H, ArH), 8.11(d, J=8.5 Hz, 1H, ArH);
BCNMR(75 MHz, CD;0D), & 6.2, 6.8, 23.0, 26.7,
27.4, 51.1, 75.2, 77.8, 117.6, 121.8, 124.6, 128.5,

132.4, 141.0, 166.9, 169.8, ESI-MS (m/Z): [M+H]"
caled for C;sH»3NOs, 310.2; found, 310.4[M+1],
1.2.6 X #46 %

& Vla (93 mg, 0.3 mmol ) T 3 mL H
g, fiINA 3 mL 1 mol/L i) NaOH &, SRIFHFHR
AYE SR TR th, TLC Wil 52 58 4 [ JBIFH
RVIECK) : VILBRCHER) = V(LR ) =200 :
100 : 3, R=0.47), I 1 mol/L By HCI #5 pH=2,
FRAEWAET, R EIAGEAE 15 mL HEE,
HuE, Wedn, SRR kA (RIFFN v (IE
Ekt) V(LR ) = V(LER ) =200: 100 : 3]
BEOEERX 48 mg, W 54%.,

4-Z P FE-3- (2-2F-1,2- "R FET bt ) &
R (X)) BHI45: mp. 218~219 °C; 'HNMR(400
MHz, DMSO), & 0.80(t, J=7.6 Hz, 3H, CH3), 0.89(t,
J= 7.4 Hz, 3H, CH;), 1.30~1.58(m, 3H, CH,),
1.62(m, 1H, CH,), 2.01(s, 3H, COCHj,), 4.62(s, 1H,
CH), 7.75(dd, J=8.5, 2.0 Hz, 1H, ArH), 7.97(d, J=2.0
Hz, 1H, ArH), 8.03(d, J=8.5 Hz, 1H, ArH); "CNMR
(100 MHz, CDCly), &: 8.0, 8.6, 25.3, 27.7, 28.4, 74.5,
78.0, 121.9, 125.2, 129.0, 131.9, 133.5, 141.5, 168.2,
168.5, ESI-MS (m/Z): [M+H]" calcd for C;sH,NOs,
296.1; found, 296.3[M+1],

1.2.7 AR VIb 494 2

M 15 mL = HEJERIH A 2 mL 5 H %
FIEEBES (0.2 mL, 2.2 mmol ), FRE SHEHERSHiHE
W R CE e CaSO, TR, P18 T Y T
3k, 4y 5% DMSO (0.34 mL, 4.4 mmol ) ) & H
PV (2 mL ) FAMEAE 1 mL USRI 5 mL —
AW Ltk 5% a (309 mg, 1 mmol ), 5&¥ DMSO
FE-50~—60 °CF M A BRI D, N IR G
i+ 2 min J5 IR A LGP a, 76 4 min NH5E,
SRIG BB HE 25 min, A =2 #%( 0.56 mL, 10 mmol )
JaEFE 15 min, TLC Mo s 58 4 (R FFHI R V(IE
ki) V(LA ) =1:1, R=0.6 ), ¥RAE
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THEZE R, A 20 mL 2R 2B, JH 1 F1 NaHCO,
(10 mLx2 ), NaCl 7K (10 mLx2 ) YA PLZ,
FHTEK NapSO4 T, ik, w4, HRERA: A5
A CRFFFIE V (IECkE)  V(LBRAES) =2 :
1—1: 1) AR VIb 162 mg, PR 52%.

A4-Z B E-3- (2-2Fk-2-FRE T lESE ) KHI AR
s (VIb): 'HNMR(400 MHz, CDCls), & 0.82(t,
J=7.4 Hz, 3H, CH;), 0.82(t, J=7.4 Hz, 3H, CH,),
2.02(m 2H, CH,), 2.16(m, 2H, CH,), 2.28(s, 3H,
COCH,), 3.95(s, 3H, OCH,), 4.21(s, 1H, CH), 8.19(dd,
J=8.9, 1.6 Hz, 1H, ArH), 8.83(d, J=1.6 Hz, 1H, ArH),
8.84(d, J=8.9 Hz, 1H, ArH), 11.35(s, 1H, NH);
BCNMR(100 MHz, CDCly),8: 8.3, 26.1, 34.5, 52.9,
84.1, 119.4, 121.5, 123.9, 132.8, 136.2, 145.0, 166.1,
169.9, 209.0 ., ESI-MS (m/Z): [M+H]" caled for
C16H2NOs, 308.1; found, 308.3[M+1].
1.2.8  XI#g4-mk

LA VI (123 mg, 0.4 mmol ) i F 4 mL H
B, A 4 mL 1 mol/L B NaOH %, KI5 KR
YR EIR FHEHEE 2 h, TLC Wil 52 % 58 4 (R IF5)
HVOIECK) : V(ZBRCHER)  V(LFR ) =200 :
100 : 3, Ry=0.35), I 1 mol/L Ay HCI ¥ pH=2,
FHRAWZET, R EIARELE 15 mL H
g, WeE, SRR AR (RIFF v (IE
Cht) : V(ZBRZHEE) : V(ZER) =200 : 100 : 3)
BAGRHEXT 69 mg, WK 59%,

4- B -3 (2-2Fk-2- B L T lESE ) ZKHI R
( XI): m.p. 161~162 °C; "HNMR(400 MHz, D,0), &:
0.84(t, J=7.5 Hz, 3H, CHs), 0.84(t, J=7.5 Hz, 3H,
CH,), 2.04(m, 2H, CH,), 2.18(m, 2H, CH,), 2.31(s, 3H,
COCH,), 8.27(dd, J=1.8, 8.7 Hz, 1H, ArH), 8.90(d,
J=8.7 Hz, 1H, ArH), 8.92(d, J=1.8 Hz, 1H, ArH);
BCNMR(100 MHz, D,0), & 7.9, 25.7, 34.0, 83.9,
119.2, 121.2, 122.7, 133.1, 136.3, 145.2, 169.7, 170.0,

208.5, ESI-MS (m/Z): [M+H]" calcd for CisH oNOs,
294.1; found, 294.3 [M+1],
1.2.9 ke #6 %

KAk 59 Vb (241 mg, 0.78 mmol ) & f#7E
15 mL THHZR G, A 15 mg X H LR R
(TsOH ), 110 °C[Hl¥i 6 h, JR-AWH 25 mL H 2K H
F&, FMUH NaHCO;( 2x10 mL ), NaCl /K¥ & ( 2x10
mL), YA NZ, JoK Na,SO, T4, 338, W4,
RAFHIFR B YT 3 mL ZEEF, A Pd-C (9 mg,
Pd BEJRJ3E 10% ), 16 Hy WE T (BRI i
B, FEJ1Z90 0.2 MPa) 7E 50 °CHift S h, TLC ¥
W52 4 (RFFRI R VIECKE) : V(LRLER)
=1:1, R =0.5), iIU8, W4, SRERITEEAIETE
CBRIFIA V (IECkE) : V(ZRLHEE) =1:1)
SR e 100 mg, Y& 42%.

- WM FE-3- (2-2 36 T WE3E ) 78 HY g WP T
(Ve ): "HNMR(300 MHz, CDCly), & 0.90(t, J=7.5

Hz, 3H, CH3), 0.90(t, J=7.5 Hz, 3H, CH3), 1.61(m, 2H,
CH,), 1.80(m, 2H, CH,), 2.28(s, 3H, COCH3), 3.49(m,
1H, CH), 3.95(s, 3H, OCHj3), 8.18(dd, J=1.8, 8.7 Hz,
1H, ArH), 8.66(d, J=1.8 Hz, 1H, ArH), 8.85(d, J=
8.7 Hz, 1H, ArH), 12.05(s, 1H, COOH); “CNMR
(75 MHz, CDCl5),5: 11.8, 25.2, 25.7, 49.8, 52.3, 120.4,
121.5, 123.7, 132.6, 135.7, 144.8, 166.0, 169.8, 209.2,
ESI-MS (m/Z): [M+H]" calcd for C;sH,NO,4, 292.2;
found, 292.3[M+1],
1.2.10 a4k VId 894 s 2

B & Ve (88 mg, 0.3 mmol ) ¥ #7511 Y
AL (0.9 mL) MPUELRH (0.9 mL), FER IR
PRREIE 0°C, A NaBH, (23 mg, 0.6 mmol );
BN R R FHEEE 30 min TLC Wil 5z i 58 4>

(RFFFIN V (IECkE)  V(LRAER) =1: 1,

Ry =0.54), JMhnvdsK (0.1 mL) ¥R, B WK
T, MM BE 10 mL %, A HLZ M
NaHCO; A (2x5 mL ), NaCl /Ki#E# (2x5 mL)

Ve, HIJOK NapSO, T8, 1108, s, Srbctte
Wk CRIFFIE VOIEC kS ) - V(ZFRZER )=1:
1) 3@ E A VId 68 mg, R 77%,

4-Z WeRieHe-3- (2-Z - 1-BREET I ke ) W
Ffg( VIld ): m.p.81~83 °C,'"HNMR(300 MHz, CDCl;),
& 0.76(t, J=7.2 Hz, 3H, CH3), 0.92(t, J=7.2 Hz, 3H,
CH,), 1.11(m, 2H, CH,), 1.56~1.72(m, 3H, CH,, CH),
2.13(s, 3H, COCH,), 3.30(d, J=2.7 Hz, 1H, exchanged
by D,O,0H), 3.87(s, 3H, OCHs), 4.64(dd, J=8.7,
2.7 Hz, 1H), 7.65(d, J=1.8 Hz, 1H, ArH), 7.88(dd,
J=1.8, 8.4 Hz, 1H, ArH), 8.33(dd, J=8.7 Hz, 1H, ArH),
9.62(s, 1H, exchanged by D,O,NH); 13CNMR(75 MHz,
CDCly), & 10.1, 10.9, 20.6, 21.8, 25.1, 45.0, 52.1,
78.3, 121.2, 124.4, 129.8, 130.0, 130.1, 141.6, 166.8,

168.6, ESI-MS (m/Z): [M+H]" calcd for CigHa3NO,,
294.2; found, 292.4[M+1],
1.2.11  XI#94 k&

A& VId (68 mg, 0.23 mmol ) T 2.3 mL
HEEd, A 2.3 mL 1 mol/L B NaOH i&W, AR5
PRAYHEZERTHFE 1 h TLC WM e 4 (B
TV (IECKE)  V (LREER) V (LR) =
200 : 100 : 3,R:0.39 ], ] 1 mol/L & HC1 &5 pH=2,
PHRGWZET, A M EA AL 15 mL g,
g, WRAE, SRERAE AR (RIFFIE v (E
Ehi) : V(LMRLER) V(LR ) =200 : 100 : 3]
BEAEARXT 45 mg, WE 67%.

4-C B FE-3- (2-2FE-1-FR LT Rt ) ZRH R
(XI): m.p.181~183 °C, '"HNMR(400 MHz, CD;0D),

& 0.85(t, J=7.5 Hz, 3H, CH;), 0.88(t, /=7.3 Hz, 3H,
CH3), 1.23(m, 2H, CH,), 1.47~1.65(m, 3H, CH2, CH),
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2.18(s, 3H, COCHj), 4.78(d, J=6.8 Hz, 1H, Ar-CH),
7.87(d, J=8.5 Hz, 1H, ArH), 7.89(d, J=8.5 Hz, 1H,
ArH), 7.95(s, 1H, ArH); *CNMR(100 MHz, CD;0D),
5 10.1,10.2,20.7, 22.1, 24.3, 45.2, 74.9, 115.9, 124.8,
129.0, 131.5, 136.2, 142.2, 170.1, 171.8., ESI-MS
(m/Z): [M+H]" caled for C,¢H,3NO,, 280.2; found,
280.3[M+1],
1.3 W KEMR B iRl & P s B &l iE 1

FH Morphy ™ 4538 0y ik vt 7 Fhik & 9tk
SN TG PESL R A E R T Laver 25015
BRI, SEE Al ] 2'-4-H I AT B -a-N- £ 1t
P2 E R POWE R IR o (3 o 32 o 49 ok 4 o
28 R W 53 A B —FP OG- 1), BETE 355 nm %
JEFKR T KT 460 nm (97, T 5E EE T LR BT
Hby S5 o £ 2 R Tl ) T 2 )

BTG PESZE 0 . B 30 pL & #2 S BRI Y
33 mmol/L ) MES ZZ ik (pH=3.5) 5 10 uL
4 mmol/L CaCl,, 20 uL 20 umol/L 2'-4- Fi FE<p-FE i -
a-N-C B2 IR, 10 pl 48 02 B ) 770 BE i
130 uL H,O —i i A E] 96 FL2E R R AL, J
N MAFR 100 pL. IREWTE 37 °CHEFE 10 min )5,
SERIAIA 150 pL NaOH #¥%( 0.034 mmol/L,pH=11)
2k O IT ARSI S nim B o FH A 2l K AR S R A
VRS FXIR vk I HT R A AR
ICso {BL5 I FH T A 00 ) 0 L X by 410 o 550 ) e B 2
FEIXT 1Cso B MAMEA T3 AGAY, 1Cs i 1 26 1% X I 1)
) 2500 2 A

2 ZRE5iTe

21 RMEHREL

ARG EIN 7 NEER G, BV
o3 5V XSS RL, FEShH B —a it
Ttk AW X ~XURE S gL, B0 R
HRAEH DL, PRI, SOV RAATEE, BT A
BALEPIVa Vb (SN S, 2R B2
Hil AL R, L 4-F B -3-MUR R TR A 178 -2-
CEE-1-TIEBAEY Vo A, BT i)
ot 24 TR 2 X6 sz 7 AT 23 ) 5
2.1.1  AEACK A A £ 2F Vb K F 09 % a

e % S E A AP X CR Y e, SC5
R 1.2.1, 5% 1,

MR 1 ATLE 50 530 5 BOv 4
1-R-2-CH-1-THR vy (Wil 1: 1) B,
CHMGERTIN IR — W EEAS & AR SN o BRI il bt 2
T ERE, LR o . B-KlERT, FEARIIE
e AR P 0 o A2 — 1> T A pi AR B b AR5 R A Bk
S IOE B AR T A b Al S A R LA AR

ZAI A, S I 0 SIS 2R A R R s Y R A A
JEo R, A Vb B SORER TR A B A Sl il =
(arwil

1 WE AR RS S B SCR  FE
Effect of kind of borohydride reagent on the
reaction yield

Table 1

U ERtAnwl
e TRRR =R AROK T AR EE

Vb IR /% 0 0 15.3 51.2

e n(EALIRF) © n(1-1R-2-23E-1-TH)=1 : 1,

212 MEALRF AT Vb K EH
X B & Ak 390 R A o 1) FH i R AT T B K

SLES TR 1.2.1, Z5HEE 2 s,

2 WA R X S S R A S
Table 2 Effect of dosage of borohydride reagent on the
reaction yield

a(MVEAIRH)) © n(1-18-2-238-1-T )
1:1 2:1 3:1 4:1 5:1

Vb /% 51.2 66.8 73.1 67.2 48.6

FH2% 2 Al AR Rl e A B S A R e, B
AW A e P 2 A B i V b SR e 18 RS 08N
n CIEAILH] ) @ n (1-R-2-2FE-1-T %) =3 ¢
1, B RIBCRA 73.1%, BlE & A0 50) A &3
2 AR5, ROV ICERE R 67.2%.

ZEA UL L ZE ) kR n (AN LI ) - n(1-
TR-2-CH-1-THw3E ) =3 ¢+ 1 W0 0 B i o by 2 17 2%
Ao R P A o A b s o7 R R R 3 Ak i ARV E
M—E M E/ER, XEFN B IR FE554EMH
SHEHEFYE, ASE8kEE T, 5 1-R-2-
CE-1-TIGAE I RTIE sl i WP s JE 00, P55 i A0S
SR IRE S A5 21 V b o A5 IR BRI e 4 A i 1k 1K
BN LIy < A0 A P i o 32 A o A M e 1 7 L
e, m BLA W e E— 25 T 555 VU ST A LA 0 9 L
A, Wik —o IR EAS 20 00 R B A0, 38 2 i
FACSNE , 5 IR AHE BB R B 55 Y I AR S R
e, AR T O Y R, AR S e AR A EK S
N7 o AR A e A R R AT e e (1)
AR R BN, s EE ;s (2) AR B AT
WP B A AR, AR TN — P i T (3) B
BHESNERRASZE, "MHTZMERAEL,
2.2 WEREMK B iR & W s HD &l iE

K A2 9 61X 450 A W T P A T A
*® 3R 7 LAY A BIRBYREE AR H3N2
( California/04 ), HAIN1 ( California/99 ) 1 B I
JBU 5 T Ak B( Shanghai/02 ) 22 22 12 B A4 1 76 7
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£33 LEWV ~ XX EYR 22 5 Bk A/H3N2( California/
04), A/HIN1 ( California/99 ) FI B ( Shanghai/02 )
BT EEIE I (1Cso)

Table 3  Antiviral activity of compounds VI~XI on
influenza virus strains A/H3N2 (California/04),
A/HIN1 (California/99) and B (Shanghai/02)
(ICs¢/umol/L)
e ICso/(pmol/L)
A/H3N2 A/HIN1 B
Vi 4.2 4.3 5.8
Wil 1.3 2.8 3.1
Vil 3.6 2.4 2.6
X 1.0 2.1 1.6
X 0.4 1.8 2.3
XI 0.3 0.4 0.33
XII 0.15 0.2 1.6
me 10 — 10

T —FRREA TR

H 2% 3 AT, AR SCHA A9 VISXTE) s 4T A
RUFN B Y3 B 15 0P 28 S TR W 06 7, X2 A A
2R N1, N2 #0A &R mmtE (. R
PRGSO 25K 4325, N1, N4, N5, N8 h—4H
WA, N2, N3, N6, N7, N9 N —H WM, [[—
PR P PSSR S ) PV FEFRER o i AR
HA R S XTGP iy o X B 7 #hrdk
GWIHAT R -TE R AT, FEVISIXH, Le A
B, A PIEHEAL, AL, XIS
PR VI VISR, 55 32 35 0 04 015 A5 U f ) %
AR, WEHEACE DR AR s DTS PR AR T AR 1)
LAY VIAT A AL A Y X ~XTh , 2RI EE o {57 Bk 1
B FRIEEL BTG PG, UL o (AR IR
H AR A XTI PR B A G WX o 7 Bk o
AL, T A X s, HALS XTS5
AR ELA X A B0 7 o B T, DA
DL BR) 45 RE 303 107 B S CFE R R a2 i |, DAfE
FRAGTE M T B TS AR S o

3 #it

Z— RN AE T 7 AR RRAT A S
LR TR HI R, R A2 ORI A AR AN 2 T
X 7 8% 75 T bk H3N2 ( California/04 ), HIN1
( California/99 ) 1 B ( Shanghai/02 ) #i £ 5 TR 1Y
PEdE, Z5REW, TR 7 MU YRR
SRR PR Ao 20 SRR I A T L L 2 i SCRR R T8 B TR 2
TG M s PRI o ML AORR | EAT A AR
BIAE AP XX PP A #5035 805 35 2. 8 H3N2, HIN1
T PERAT (1Cso 43 3124 0.15,0.20 pmol/L ), fL&#IXI
X B # (10.33 umol/L ) it /B T TG Mk e o % 1 5]

A BRI AR EURRE ) R, nIEE Y
XUEO IR o (v YRR T MBS0, A5 2035 1 T 5
AWAHFR G Y . AU 7 Mes
Prxp g s B T, A E TR
L n] TR AY TR 5 AT P& IR Wit
BOE T — Ak

B2 3Tk
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