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Practical Synthesis of TJAB1099: An Effective Anti EV71 Inhibitor
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Abstract Enterovirus 71 (EV71) is the main pathogen caused Human Hand, Foot and Mouth Disease (HFMD) in China. It
not only caused mild case, but also serious case. However, no effective commercialize drugs for the treatment of HFMD were
available nowadays. TJAB1099 is an effective EV71 inhibitor which was designed based on the capsid protein VP1 of EV71.
The preclinical study has revealed that it owns excellent druggability. Here an practical synthesis of TITAB1099, initiated with
2-amino-4-bromide pyridine is reported. The total synthetic steps are six and its total yield is 12%. The purity of TJAB1099 is
more than 99%, and silic gel chromatography is not required in the whole process. This synthetic method has been examined
by hectogram level starting feeding for several times, and the total yield and the content of impurities are stable. This method
could meet the need of the inhibitor amount for the preclinical study, and it could lay the foundation of further large scale syn-
thesis.

Keywords enterovirus 71; inhibitor; synthetic method
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Figure 1 Structure of TTAB1099
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TIAB1099 11531454 EHILLIE DRPEER 02« A i
P e B DL R SR ORI R ) 05 3 = ik, &0
30T, RF TIAB1099 16 A ZEA PR RmS, —FhZ
DL 2-1R-4-Z FEMERE 2 iR FERLCGRIE a), 55 —FiA& LA
2- 58 BE-4-JRIENE 3 LR JEURL (R b), PFH SRS S 4
IE R BE KRR, 2 5 0 i e BB 4R BRI U
(55 He A A3 2] TIAB1099 (Scheme 1).
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Scheme 1 Retrosynthesis of TJAB1099
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TIAB1099 (Scheme 2, path a), %2k TEm e b
(PR A S B 1K — 25 I B W B AR, I K = I 2% 1
Ak, P23 R R B I B, RACRPERGN. B H
FiERSE Rk 4 FRRIETRACNB RN, S
15~§3$%&fﬁfﬁﬁWW$9ZF%%%%
Bk F N IEA R E Ak 10, &5 5P EME 11 N
F| TIAB1099 (Scheme 2, path b), iZJ5 LM BN
10%, 45t 2 IRBRHCR AR e, FLml & & 2 7 |ATHT
WHHEAT 29305 5 TR SE S S R R, (H 2% 7 5AT)
SR A BN, B — R RS B 1) 2-F 25 7 F L
FRIRIROR, KA ) 24 I 25 2 W R AR AN D138 il S
FH, BRRMHPHRE T RKESBENS AN, R T
ZJRIIROKAEF?, 5 =8 R & R R 277 A K& I8
ERIE, A5 Ja b HE HARYS 516 i 27 i 5 g it
Fr, R, BEE IR PR AT S2 3606 & Y 7 SR B8, BL
Je 25 FR B2 2 Ja 234 B AR T AT R AR 5 m, ek
MﬁTﬁ &ﬁ%

i4ﬁwﬁmﬁiﬁﬁﬂ@mmehﬁ%bxﬂ%%
TEAAB B 1) J7 ik & B TIAB1099 7. Har s T
FH XA FE S (PMB) X 2 Gk -4- IR e (3) @ JE ik
TR AR 3 b e it &0 1209 BE G 5 B 20T ik ik
fiil 13 HEATARMEAL R SN, 75 2 Ik IR nae Ao ] H ]
1 14, SRIGTEBME 2T T B 25 £k R AR 4 15 20 v ) 4
WEM 15, ZIEERMEAF TS 1,5-R-3- &3k
SNSRI EAL A 16, BEJG i 2: PMB {31545 3]
AL AEDD 10, BUEERMMEAG F50AEY 11 M
4% TIAB1099 (Scheme 3), %Mkt % 1 2 1l FirR
il & I IEAFAE R I R, 35 2 T BRATLEEAT I R BT S8 XF
TIAB1099 b &R E, WAIT 2 )5 MmO,
1.1 SEFRPEEFURBER M EZ G

2 4R ) G B0 URAE Tl i AR I S BT i C—N
KA E KR GERE 141X AN S8 b ()44, FRAEMR AL
I N A5 PRI RIS, 5 %% T R B R s . 3k
VB R B RR R 1R R R IR 2, 4 b1 o i fb 7t
1TIRBL, HERE R TR, RS EEE 1,
Entries 1, 2). 2 J5 #A1i%E 5 Pdydbas 7E A {HAL T, BINAP
VERBCARBEAT OB, RIS BT AEAT, H A2 7= R ARG
(% 1, Entries 3~6), 5B {£ 4%y Xantphos, Cs,COs F
BRI, NI RT L 23 % 1R 4 25 R AT 2 T I 7 4
14(3 1, Entry 7), Bl 5 BATE E AR 08, A7)
DL I LA RE e i — B 32 m R, (ERCR AN B (R
1, Entries 8~11). FATHEWRE 2-Z F-4-IRMLIE3) E
1) PR 32 2 A IR s s 2 T, T DK PR R T £
PR TORCT BB AT 5E, (H AR R N ARAF B T
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(i) 2-chloroethyl isocyanate, 50 °C, 5 h, 50% yield; (i) NaH, DMF, r.t., 2 h, 80% vyield; (ii) NaH, DMF, r.t., 6 h, 55% yield; (iv) 4-hydroxybenzaldehyde,
K2CO3, CH3CN, 60°C, 88%,; (v) NHz H,0, Pd(OAC),, 90°C, 6 h, 15% yield; (vi) NH,OH H,O, r.t., overnight, 85% vyield; (vii) NaN3, CH3COOH,

DMSO, 120 °C, 3 h, 86% yield; (viii) NaH, DMF, r.t., 6 h, 55% yield; (ix) SnCly, HCI, CH3CH,OH, 70 °C, 6 h, 71% yield.
B 2w A s ok us

Scheme 2 Previous synthetic strategy
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Scheme 3 Pactical synthesis of TTAB1099
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Table 1 Selection of protect group of amino and the condition optimization of coupling reaction
O X
i wrs o 101§
10 mol% cat., 11 mol% ligand |
Ruy g, * HNJ\NAC ST Ry A
| r -/ 1.5 equiv. base, solvent, 90°C | \\/NAC
R R
12 13 14
Entry R Cat. Ligand Base Solvent Yield”/%
1 Cul N,N'-Dimethylethylenediamine K,CO; n-BuOH ND
2 Cul N,N'-Dimethylethylenediamine Cs,CO; Dioxnae ND
3 Pd,dbas BINAP K;POy4 Toluene Trace
4 Pd,dbas BINAP Cs,CO; Toluene Trace
5 o) Pd,dbas BINAP t-BuONa Toluene ND
6 ~o J\ v Pd,dbas Johnphos Cs,CO;4 Toluene Trace
7 Pd,dbas Xantphos Cs,CO;4 Toluene 23
8 Pd,dbas Xantphos K;POy4 Toluene Trace
9 Pd,dbas Xantphos t-BuONa Toluene ND
10 Pd(OAc), Xantphos Cs,CO; Toluene 12
11 Pd(OAc), Xantphos Cs,CO; Dioxane 4
12 o & Pd,dbas Xantphos Cs,CO;4 Toluene ND
13 >( \[]/ Pd,dba, Xantphos K;PO, Toluene ND
(0]
14 (Boc) Pd,dba; Xantphos t-BuONa Toluene ND
15 OMe Pd,dbas Xantphos Cs,CO; Toluene 60
16 Pd,dbas Xantphos K;POy4 Toluene 26
17 Pd,dbas Xantphos t-BuONa Toluene 8
18 Pd,dbas Johnphos Cs,CO; Toluene 47
19 0 Pd,dbas Xantphos Cs,CO;4 Dioxane 31
20 VB Pd,dba; Xantphos Cs,CO;s Toluene 53¢
21 ( ) Pd,dbas Xantphos Cs,CO; Toluene 37¢

MR BIA A K 200 mg LA 12 LU 1.2 equiv. A0 13 BT S mL FEH, A1 10 mol% AT 11 mol%FIEL A LK 1.5 equiv.FIBR, SR,
90 “CRM 15 h.” FERAE D BICR. © RSIRE A 60 C. 4 HEALFI AN E A 5 mol%, BRI 6 mol%. ND, no desired.

AR =¥)(F 1, Entries 12~14). SHRAVHEZ R, 29k
SRR R 0] A R IR, DL Pdadbas 1AL
7, Xantphos NECAE, Cs,CO;AE BT, ST LA 60%
15 BT B TUH IR 1, Entry 15), BG40
PALEN AR REFE— P HE = I3 (3R 1, Entries 16~19), 9%
S P B AT/ A ) B PR, ROt 2 B
fiK(3& 1, Entries 20, 21). Kk, &MMRACERIZE R DL
S AL IEAE A 2-F e -4- IR nE (3) B R SR A,
LA 10 mol%H] Pd,dbas /E AMELF, 11 mol%[H) Xantphos
RELAE, 1.5 equiv.i Cs,CO; ENBR, HZRAE RG], K&
REREE 90 °C. TR 5 SO SRI ., AT I =)
A LA 2R B8 K AT B A ST AT B alid, TG
P A A 4l
1.2 MEOERKIEIERRS 1, 5-—R-3-FRE-X ke N &4
0k N

N RIRATITREAAL T ML RE DRI e e (P (144 15) 5
1,5- R-3-F JE - e g I B 2 . FRATT I Sk T
ANFEIIR, RIEUT B SEEAE DL R R 38 TC i
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{8 J5URE R AR B4V (35 2, Entries 1~3), BIEZEI A
AT LR, RN TEEEAEGE 2, Entry 4). 24
sl 3 A it S 0 S SR R AN, SN IR BE AT, I DA
50%HICRAFEN H b= 2, Entry 5). RS AL
BIGM, KIMSFIRBAF, ESHER 41%(K 2,
Entry 6), $&7t 1,5- - 3-3- F J— b i 2 9 s I FAT Ui
FKIINE] 67%(FE 2, Entry 7), {HAkREER N 1,5- —R-3-HF
B b, AR PR ICR, R RIS
FT N B 2, Entry 8), FRAREACLENI B 215 [ M
R R R 2, Entry 9). K, 1225 [N FI AR 6 1E 1
SEN: 1,5-iR-3-FE- R R EA 2 equiv., 1.5
equiv. B AL BNE AR, N,N-—H 3 H L (DMF) PR i
A, BB AL, TAVEFA AR SR, R
SR 1,5- -3 F B Ao 10 79 (00 322 422 45 Nk g K el
B E =) 16", Joi s anfriitb, #RHELLEES, 2
FEZE Y] LB R ZBERE B R R 2, 1
ZJE WSO FE A, %20 OB = A BT DU & 4lifk,
BT G R
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Table 2 Condition optimization of the reaction of pyridine im-
idazolidinone and 1,5-dibromide-3-methyl-pentane

/\)\/\Br

(x equiv.)
=
(PMB)N NJ(NH base (y equiv.)
I\/ solvent, temp.
15
0O
N
: 7N N/\/k/\
(PMB),N -/ Br
16
PBr.
HO/\)\/\OH — Br/\)\/\Br
53% yield

o) o N(PMB),
) XNWN//( ’@N
- LN

N\ y/am)\ >
( (PMB),N
16’

Entry x/equiv. Base ylequiv. Solvent  Temp./’C Yield"/%
1 1.5 -BuOK 1.5 THF 60 NR
2 1.5 KOH 1.5 Toluene 90 NR
3 1.5 K,CO;4 1.5 Acetone 60 NR

4¢ 1.5 K,CO;s 1.5 Acetone 60 NR
5 1.5 NaH 1.5 DMF 25 50
6 1.5 NaH 2 DMF 25 41
7 2 NaH 1.5 DMF 25 67
8 2.5 NaH 1.5 DMF 25 63
9 2 NaH 1.1 DMF 25 52

R NG 500 mg AL A 15 LR x equiv. f) 1,5- 9R-3- B - Rk
JEAE] 10 mL DMF 1, (&R FUKKIZAM TAH, ZJGIEEMA y equiv.
BB, NN FEER SR 10 min, 2 J5 FEE MR IR RUSE 3 h, PRERRR: 20 B
e, R BIEFRHF AT 1 equiv. i T EBifR 8 (TBAB). NR, no reac-
tion.

1.3 TJAB1099 BI& K

AR 16 1E =9 CRRAFAERI 261 P I LR 1
PMB #3353 th ]k 10, '©5 1.6 equiv.FAfE 11,
£ 5 equiv. ik BR#F/EH T, 65 Cx M 8 h, 143
TIAB1099 [ &, &it 4BEpkdk, LIRABRES M, W
PAAF 24 B KT 99% 7= b, %5 IS F= 4 45 i i U
R 56% (Scheme 4). HoAH[A]fA 11 0] LU ik %} F2 E2K

5 5 O HFR NS ER IR ERAE CIRANIIVE T, IR RN

a2,
N-O
HN/©\ JZ) Ho <:> ;
2 "II\/N 11

_\_<_\ K,CO4/MeCN, 65°C

10 Br

NTX
| O

HN" SN A

wx@ e

e}
TJAB1099
56% yield after crystalization

NH,-HCI _
/O /\O/ 2 /N 0
HO — » HO
NaOAc/H,O

1
79% yield

B4 TIABI099 (114K
Scheme 4 Synthesis of TJAB1099

1.4 TJAB1099 HI& B A M SAZEFTEL

T AR A BB T A & — A L Y
BEE, WA Z A RAMA RN 2 5HERHNE
JSRIE b s AR S R A L T I 1 B B L,
L% 10 g 2l KT 99%[ TIAB1099 Mgk 4T 1% 5,
FiT s £ B0 0 A 2 DA A SR 3 FI3R 4 B, AT R
G H R FH SR b JEAT 1) 46 i 7 2 B Y AN ZE G KT
Z I Ar SR

2 i

BATRIN AT TR T B 2-2 Fa-4-JR ML e Sy 46 i
BE, R AR AR I 1) 7R A R TIAB1099 [ 7514,
ZITIEE R T 2 BT & TR AR R, 12 G s 2k
WIATRERERALENT, B M ARSI E ek aiss
i 240 5 EAEEAT NP Bk, HZ& =) TIAB1099 @
it EE A AT LA E] 99% DL B4l E, ik O T T 2K
B SRR LAHORIRL, PR BN E, RN L T &

3 OCRENE a il 10 g ZEEE KT 99%I¥ TIAB1099 7 5 4= 2 7 (¥ i A
Table 3 Cost of main reagents required in the preparation of 10 g of TIAB1099 (>>99% purity) with the use of strategy

B AR K HAN /T SR L TS /g SEhRHE/le BT AR P
2-YR-4-F L g 576.00 25 40.4 930.81 e LR A R A F
- R RDE 1742.00 100 100 1742.00 H R BFHEA R A F
BRI 160.00 50 33.4 106.88 iR A%
S —KEY 59.00 100 35.3 20.83 HRBEHEARAF
Mg Bt/ 2800.52
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R

F 4 CRAHNE b 6% 10 g 20K T 99%I¥) TIAB1099 i 7 22 Z 77 A
Table 4 Cost of main reagents required in the preparation of 10 g TJAB1099 (>99% purity) with the use of strategy

J R 2 KIGEM/TG R B bR/ BN BN 7
2 - 4- U 540.00 25g 31.8 686.88 e R IR A PR A 7]
4-HAEETFA 499.00 100 mL 91.8 398.33 R A B A R R A R A
Pd,(dba), 756.00 10g 14.4 1088.64 bR AR A R A F
Xantphos 432.00 25g 10.0 172.80 e R IR A PR A 7]
N-Z B -2k e B 283.10 25g 24.2 274.00 G A
Mg Bt/ 2620.65

TIEE I ATIR R AT 258 %F TIAB1099 b &R &,
FTF 2 G BB AE P2,

3 SLIEES
31 X5

X% #Z%HE3EIRAC Bruker Plus 400M %Y, JR 4%
Waters 3100 Mass Detctor, 7348y AH (i 4% Hitachi
L-2000 %Y, Jie#E 3 KA YRE-2000A &Y, UAT-02 K547
AN, WRX-4 SO A

WA 1,5- 3-S5 A 11 v E il
RETHRFIE A M e, B8R, R B
JB:(200~300 H)F GF254 2 RERARII AT BFEL
T A=
3.2 ZWHE
3.2.1 4-iR-N,N-3(4-F £ A F 2 ) -2- 2(12) 49 %)
%

¥ 100 g I 2-5 FE-4-1RMENE AT 2 L (1) DMF o, %
WRE T RE RN EFAE, fRERE—S5 C, 2)&
¥ 89.2 g T HUN 60%I1) NaH F3HUMA 2 _Fik & 3
&, e e R SRR M ORIESERE 0.5 h, 2 )5
I J5 A4 22 NS 0 4- F AR B R E(PMBCL) 288.6 g, T
hnseke s BAAMKE £ =R, KM 7h G, #Z2AEE(TLC)
IR A J R TE 4, K IR SR R HHILE 30 ‘CRLF,
TN 2.5 L H,O ¥ MR, A REREAENH, HES
B IR SR R AT 4 g, WA R A, JEDEA 1.5 L HLO
HHATHRGS, 2R TSR] 204.5 ¢ EGEE, BIdak
12, 7% 85.6%. m.p. 1262~126.9 ‘C; 'H NMR (400
MHz, Chloroform-d) J: 8.03 (d, J=5.3 Hz, 1H), 7.15 (d,
J=8.6 Hz, 4H), 6.87 (d, J=8.7 Hz, 4H), 6.75 (dd, J=5 .4,
1.5 Hz, 1H), 6.67 (d, J=1.5 Hz, 1H), 4.69 (s, 4H), 3.82 (s,
6H); HR-ESI-MS caled for C,H,,BrN,O, [M+ H] "
414.3150, found 414.3102.
322 1-TEEA-3-(2-((4-F A FH) R A ) -
4)-"K o ke -2 -ER) (14) 89 1) &

¥ 170.7 g FIMEEW 12 INNE) 3 L H 2, 2 )5
MR EIRAR RN 55.2 g (K N-Z P ok e Jo 7
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175.4 g Cs,CO5+ 20.6 g Pdy(dba); Fll 22.8 g Xantphos, %
SR, IBARENRTEE 90 C, InFkERR A 15
h, TLC Ml 5k R B 584, 151k OB, Rt & B 2 =,
BR R e, WM LIER, BRMET LR
figdh, JEUEH 1 L 2B OFgMvE, 2 EA AN CmR
CTEAFEA 1.5 LA NaCl sk — ik, WWEEAHLA
HHTC KRR AT 1, 2 J5 ¥ A MUAH 980 4 4 Bk 25 7%
7, 13 259 g AFEHRY), WYL BT A B
259 g KRR 250 mL K 2R ZE I E 75 C,
R R PZZIEIMAN 250 mL A MEES, R KEA
tfE Ak, HRBRIRZE 25 °C, g, WEERE, IR
AT B2 T3 104.8 ¢ Ak, RINH(alfAk 14,
FEEN 53.7%. m.p. 132.5~133.1 ‘C; '"H NMR (400
MHz, Chloroform-d) ¢: 8.17 (d, J/=5.8 Hz, 1H), 7.18 (d,
J=8.6 Hz, 4H), 6.88~6.90 (m, 1H), 6.83~6.88 (m, 4H),
6.68~6.71 (m, 1H), 4.73 (s, 4H), 3.87~3.95 (m, 2H),
3.81 (s, 6H), 3.69~3.77 (m, 2H), 2.56 (s, 3H); IR (KBr) v:
3259.34, 3167.51, 1738.1, 1654.23, 1609.55, 1598.37,
1511.48, 1500.06, 1477.01, 1406.9, 1382.01, 1365.33,
1349.41, 1307.6, 1303.5, 1290.6, 1264.8, 1247.29,
1219.37, 1176.11, 1170.13, 606.66 cm '; HR-ESI-MS
caled for CyHyoN4O4 [M + H] ' 461.5340, found
461.5304.

324 1-(2-((4-F F ) A A ) -4) Rk ke -2-
BR 69 %) &-(15) 69 %) &

H104.8 g 1b&90 14 57 #1F] 900 mL 1] MeOH H,
80 g [ KoCOs IMA RN R, % M 3 h, TLC il
2R BN T4, R R BN 450 mL (197K, BiEFE 30
min J5, ¥R EELIE, MDA 450 mL 1KY, 5
BT EAR RS T, 15904 g AGEE, B AE
K15, PN 92%. m.p. 155.2~155.6 ‘C; 'H NMR (400
MHz, Chloroform-d) ¢: 8.11 (d, J=5.8 Hz, 1H), 7.17~
7.21 (m, 4H), 6.87~6.89 (m, 1H), 6.83~6.87 (m, 4H),
6.71~6.74 (m, 1H), 4.72 (s, 4H), 4.68 (s, 1H), 3.81 (s,
6H), 3.74~3.80 (m, 2H),3.49~3.58 (m, 2H); IR (KBr) v:
3238.77, 3166.25, 2904.66, 1721.67, 1597.58, 1548.44,
1511.2, 1494.74, 1478.78, 1030.82, 811.3 cm '. HR-ESI-

Chin. J. Org. Chem. 2017, 37, 2361~2368



Chinese Journal of Organic Chemistry

ARTICLE

MS caled for CoHyN,O3 [M+H]" 419.4970, found
419.4906.
324 1-2-(R(4-F RAFA) A A )R 4)-3-(5- -
3= AR )R b -2-BR(16) 49 ) &

% 44.4 g LAY 15 %T 740 mL ) DMF 1, #521.2
g 3-FEE-1,5- iR EiRiA R, HA R MR
RETRERNZES, FRRZ 0 C, ZFERERF5S
HEIIN 5.5 g B H0N 60%1) NaH, Mk} 52 B 5 i
30 min, 25 BAFRE 25 C/RM, KM 3 hJF,
TLC Ml 5B B 5E 4, MR RBEIZR 0 C, ZJEMKR
iR RZF I 500 mL HI7K, 14 FRH R CEEEEEL(300
mL X3), &IHAHAHE, YA 300 mL H,O 1300
mL YA NaCl WP, WEAVAE, 25K
Na,SO, T, R AG R 27, 19 82 g Ars itk
), AL S 6 LS, REaib BT F 2K
MR 'TH NMR (400 MHz, Chloroform-d) d: 8.09 (d,
J=5.9 Hz, 1H), 7.15~7.21 (m, 4H), 6.89 (dd, J=5.9, 1.9
Hz, 1H), 6.81~6.88 (m, 4H), 6.73 (d, J=1.9 Hz, 1H),
471 (s, 4H), 3.81 (s, 6H), 3.63~3.70 (m, 2H), 3.24~3.52
(m, 6H), 1.87~1.96 (m, 1H), 1.69~1.81 (m, 2H), 1.64~
1.69 (m, 1H), 1.35~1.42 (m, 1H), 0.98 (d, J=6.1 Hz,
3H); IR (KBr) v: 34354, 2927.9, 1708.53, 1608.76,
1509.88, 1477.05, 1422.99, 1384.43, 816.48 cm '; HR-
ESI-MS caled for C;oH3sBrN,Os [M—|—H]+ 582.5550,
found 582.5508.
33.5  1-(2- A K kg -4-2)-3-(5-78-3-F AR A )R
Ye.-2-BR (10) 9 ] &

¥ 82 gt AW 16 MIHL AT 660 mL (1) — & F e
(DCM)H, JE¥s 328 mL =3 AMRIMARIAR T, =il
S 3 h, TLC Sl Rk B 58 4. BLR ROBNAR 980+
WARRR LT, S MR R IMAMAT NaHCO; W,
pH TN 7, ZEFERFIIA 400 mL 1) ZF8 2055
TTREE. 0T, WREE LR LB AH, KA 4R 2.1
(200 mLX2), HIFAHAH, FFH 300 mL A
NaCl EPess, 2 JEHTEK NaySO, &, WUk ik4E bk
W, 13 72 g BRI, XY AT B A A
A RN 50 mL R ZBEIn#E 75 °C, [
SEM M 75 mL FEGRUT LK, A E AT, 5 E
IR R 25 °C, IR IR REIME, KA TS 195¢ A
AR, BidEk 10, mp. 116.5~117.2 C, 5 E#Hx
MR A1 A 54%. "H NMR (400 MHz, Chloroform-d) o:
7.96 (d, J=5.9 Hz, 1H), 6.93~6.98 (m, 1H), 6.75 (dd, J=
6.1, 1.9 Hz, 1H), 4.37~4.49 (m, 2H), 3.80 (t, J=8.1 Hz,
2H), 3.51~3.59 (m, 2H), 3.43~3.50 (m, 2H), 3.27~3.42
(m, 2H), 1.89~1.99 (m, 1H),1.72~1.82 (m, 2H), 1.59~
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1.69 (m, 1H), 1.37~1.47 (m, 1H), 1.01 (d, J=6.0 Hz,
3H); IR (KBr) v: 3419.94, 3295.1, 3158.42, 2964.13,
2926.95, 2371.29, 1700.87, 1691.3, 1639.83, 1605.56,
1547.82, 1483.84, 1433.89, 1297.29, 1277.34, 8242 cm ';
HR-ESI-MS calcd for C4H»,BrN,O [M—I—H]+ 342.2530,
found 342.2510.

3.2.6  (E)-4-((5-(3-(2- R A kg -4)-2- AR Ko b2-1)-
3- W R ) A ) K T EE-O-T A5 (TIAB1099) & 4
%

124 g Hb & 10 A1 6.9 g HItL &) 11, 17.4 g 1)
K,CO; A F] 86 mL CH;CN H, 65 CHn#aIg, KM 6
h J&, TLC Wil ok} SOBE 58 B, A5 1 S B, e AR Rl T
R, R R R g A, SR IEW, JEUEH
DCM ¥k, & HANAHHBER GG LA, 15187 ¢
B E AR, X TR =R SR AT e R AT E A
fi R RFINA 10 mL LR ZEEFRE, 75 CHn#ia]
W, GBI LR LB E 2R RNIRIEEEH, 85
Pz =i, A O aBANTH, BEmE, WEED, I
VTR R B T, B aaiEAsmn R 8.6 g XN
56%. B TJAB1099. m.p. 1354~136.9 C; 'H NMR
(400 MHz, Chloroform-d) ¢: 8.04 (s, 1H), 7.96 (d, J=5.9
Hz, 1H), 7.47~7.55 (m, 2H), 6.9~6.98 (m, 1H), 6.84~
6.91 (m, 2H), 6.74 (dd, J=6.0, 2.0 Hz, 1H), 4.38 (s, 2H),
4.18~4.26 (m, 2H), 4.00~4.10 (m, 2H), 3.69~3.81 (m,
2H), 3.45~3.54 (m, 2H), 3.29~3.43 (m, 2H), 1.74~1.93
(m, 2H), 1.63~1.74 (m, 2H), 1.41~1.51 (m, 1H), 1.34 (t,
J=17.1 Hz, 3H), 1.05 (d, J=6.4 Hz, 3H); *C NMR (101
MHz, Chloroform-d) 6: 160.22, 159.36, 156.93, 148.65,
148.47, 147.95, 128.39, 124.98, 114.61, 102.79, 94.74,
69.54, 65.89, 41.77, 41.54, 41.34, 35.92, 34.16, 27.50,
19.46, 14.63; IR (KBr) v: 3418.06, 329425, 3157.71,
2931.26, 2879.04, 1699.9, 1689.97, 1641.06, 1606.71,
1547.88, 1506.67, 1482.88, 1376.71, 1250.65, 1055.84,
961.97, 825.75 cm™'; HR-MS caled for Cp3H3N;0;5 M+
H]" 426.5330, found 426.5303.

# Bh A4 Bl (Supporting Information) L& 10~12,
14~16 [f) '"H NMR PLK TJAB1099 ] '"H NMR, “C
NMR, IR, HPLC K. X Lepp L a] DL G 2 AT )
(http://sioc-journal.cn/) I N #k.
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