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2,4-— F EIEIEFD 2,4-— FEMUEFH[2,3-d|EEHTE YIS BX

Xls _\:i% a,b étl:, }—E*,a,c E wj a,c
(PR T B KD 410083)
C TN R AR EBIT R 25 AR E S B 414000)
CHESERFENFEEMEALRE(TMAY) K 410083)

BE DL 6-S-5-HAIAMR . 3-FHE-4- K R 4- -3 TR AN 6-50-5 T -2-MEE R A JsUk, 28 L I AL A
PRPIAL RN IT 2,4 S W MR 2,4- — B ST I (2, 3-d)REWERT A4, 2T TEAR AR, ik 6-5-5- i k- 2- 1L e /Y
WAL, e = FhR I I MR T ik 65% A . R ZURZ A H NMR). BAZRE(C NMR)FI i 00T 56 (LC-MS) 43 HT 4
HAR AT T RAL. SR DY AR 2 e B (MTT)iE % G075 AL S (K AR ST R R PEDI L, 45 RRIIH L&
Xof JIT 3 J 988 A0 L PR A A AT — 2 ARG 1, 6590 e, 4d, de FI 4 6 A1 1005 41 FRL(K S62) F N JHF8 41 i (HepG2) (1 1
TR T BHEXT 2y 5-F5UR I BE (5-Fu).

KRB 2,4-RHEVE M 2,4- FIMENEIFIENE; AL SN 15

Synthesis of 2,4-Diaminoquinazoline and 2,4-Diaminopyrido-
[2,3-d]pyrimidine Derivatives

Deng, Lanqing®” Zhong, Hong™*¢ Wang, Shuai®*
(“ College of Chemistry and Chemical Engineering, Central South University, Changsha 410083)
(® Key Laboratory of Yueyang Chinese Herbal Utilization, Yueyang Vocational Technical College, Yueyang 414000)
(° Key Laboratory of Resourse Chemistry of Nonferrous Metals, Ministry of Education
(Central South University), Changsha 410083)

Abstract In this work, several 2,4-diaminoquinazoline and 2,4-diaminopyrido[2,3-d]pyrimidine derivatives were designed
and synthesized by acylation reaction and ring-closure reaction, using 6-chloro-5-cyanonicotinic acid, 3-cyano-4-fluoroben-
zoic acid, 4-cyano-3-fluorobenzoic acid and 6-chloro-5-cyanopicolinic acid as starting materials. This method is simple and
efficient. For the used acids but 6-chloro-5-cyanopicolinic acid, the reaction yields are above 65%. The structures of termina-
tional compounds were determined by 'H NMR, *C NMR and LC-MS. The antitumor activities of the nitrogen mus-
tard-linked chalcones were evaluated by an MTT assay. The results reveal that some of the title compounds exhibit potent an-
ti-proliferative activities against selected tumor cells. Among which, compounds 4¢, 4d, 4e and 4f against K562 and HepG2
were better than 5-fluorouracil.

Keywords 2,4-diaminoquinazoline; 2,4-diaminopyrido[2,3-d[pyrimidine; acylation reaction; synthesis
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W) SEEOUE B IX AN A P 8 — Pl 40 v A R I i
BETIPUBE 298, UG8 22 RBH PR B AT R P s
PE. AUV T 2,4- R I MR 28
TELEMIPUR TR 259, SR PRk AY S5 3 R R e 24 s N,
2,4- R SR MEIRR b T | Nk, TR R S A
AEH RGPS R BT, Gangjee ZEPHUHH IR AT
MERE JF[2,3-d) W me KAT LD, X B E DL —RPit R
W3, HAROEWR: 0, H2,4,6- S Mg L
2-URN T SO SRR Y, 6-1R-2,4- IR e IF[2,3-d]
mEwE s S0, AUBRBERT K 6-UR-2,4- A SEIEE I
[2,3-d]WERE I AN SR ORGP B =00, SR & ARk
R REHUARIR, fea, WA OR k. Bk 7 vk A ke
AT, KLH 10%~60%.

David Z5PWFFY R0, 2 B A (10 e bk Ak
G TRIT R R E R MR A, (R
YAENIRZ & a8 R ML 25 T e REiAr, 755t
Jie R () | N RTS8 I Za K vk, MOAR SCHET 9L S 4 )
BT RO 25, BRI AR I 5 | N s bR Rt
BEIF[2,3-d]EnE I B, A 2t Scheme 1 Tz, A
SCIEHC 4 BN IERL, 4300k 6-5-5-F M (1a). 3-
T4 R (b)) 4-TFE-3- K TR (1) 6-5-5
FAE-2-0EE R (1d). HAERBCPERA: ik 4 FhsUoRR
GG 3-(2-F AR AL IRIE (2a) 3-(2-SUA )
DUZIE s (20) P Nl (R AL s N, 1921 8 ASrh il 3;
SR, TR 3 55 R RIS Y s I 3R,

R’
/
OTOH O N,
2
X X
X P X 3
1la~1d
1
NH NH, o /R
N
HoN™ “NH, X % \
IS GILERT
H,N7 N7 X
4
O O
Na Na F
|\ OH OH OH
~
Cl N F Né
1a 1b 1c
T o L O
_ o o
1d 2a 2b
Scheme 1
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1 #HR5TE
1.1 B &ML

WG T 2,4- R R MR A 2,4- — S Lt e Jf
[2,3-d|MEWERATEEM I A il 2k, 1998, R e kb
SN, WFF 1a, 1b AT e = FPPR, EHTIE 1585280 —mk
(HOBT). 2K Jf = ME-NN,N',N'- DU & R /S 5 9 1R T
(HBTU)HIT 2-(7-f %0 2K 3 = M)-N,N,N' N"-PU F 7 S Ji
R ER(HATU) = Fh45 457, HOBT I HBTU {E45 45 7111
FERKLIN 40%~60%, LA HATU 1E45 & 7 77 R B
80%LA b, HIF LU 7 B = 2, MR &Ik R HATU 1k
45, KT 1a, 1b A 1e =Rk UL, BEAL SN R
[ HATU FI = Z & R 40 J5 1) 8 LU s (1 5,
M C M HATU @ =ity 1.25 018
1.5 1 2 W), &= st

T 6-50-5 TUHE-2-ME e IR (1d) -5 PP IR 4 6 e .
(# 1), 2r5ILL HATU, HBTU #l HOBT 446 &7, 45
HIREAL =38 L b, RIER ] Mes Al R MgCl, Ay fEfL
FIEAT 6-%(-5-FH-2-Mbie R (1d) -5 i (i fi A Bk Ak
SN, SERFRIA, LA MesAl AT, BEALI = R4 T
MgCl, EALF, P AHE 50%. 6-5(-5-FIL-3-AtnE R
(1a)Fl 6-5-5-HHE-2-MERE R (1d) [ 2 Ieme FH R, n]'e
15 e () SR NG PEAR 22 50K, 3% T2 B p R FE (M AR,
ANFYE R (1) MIRFEEMEBE IR 2 A7, A7 24
K, B BRI G PE AR (2)FR I AW 12 4,
MILAE 2 A2, SR EOEBERR EI) N R L e B
Wiks, SR N IETERRE. Rk, (& 1d STk~ T
) 1a.

1 6-5(-5-5F-2- ML mE — FF R 5 e WO IR AL 5 o 4% A

Table 1 Acylation reaction condition of 6-chloro-5-cyano-
picolinic acid with amine
s S b 25 A 2 #%

1 HATU, DCM, r.t. 8 h <10

2 HBTU, DCM, r.t. $ h <10

3 HOBT, DCM, r.t. 8 h <10

4 Me;Al, THF, r.t. 7h 50

5 MgCl,, THF, r.t. 10 h <10

6 CH;COOH, MeCN, 100 ‘C, 10 h <10

© 2014 Chinese Chemical Society & SIOC, CAS

B0, RWEREIN N, SR AL A fE A5 i T
G- S VIR 2,4- Gk e A AR 42, Fu 2505
SERRH, -G RIT AN SIS IR SRR £ R N A 4-
LMK P B FE AN BL 0.2 equiv. [l NN-FHE
LG ATEAR, 0.1 equiv.H Cul AL, 2.0 equiv.f
K,COs N8, DMF I, RNV Ny FER S
&, I 80 C, RNV=HIA B . RNV T
100 CH, 2 SEE=WIERG RNV T 60 C
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Fi e ik gt 22T Cul L SCER, HAARH H
=i, BRI PP K. R R PSR . A
FEVH(DMSO). N-F L& e il (NMP) A DMA 7351 A
W, ERT TR I S 2 S IR R S, R,
H AR~ D, SR 2 IE . DMA . Xt
TR EIERE, LA DMA HHI, 4 Wil E T = 2 135
Clalyt, FEE =YL, HArr=2aAEw D, MR
KT 90 CItF, HER/WES D, Kk, 45 Nl Bk
110 “CHF, iy NI fe s, AT 80% LA I,
1.2 HBhiEiE

BATRH MTT 350K T 465 260 N il s 40 Je
(A549). A I 40 i0(K562)« AT 3 41 il (HepG2)
N LI A M (MCF-7) (AR AP i v vk, DAL 245
Y 5-5 R EEE (5-Fu) b BH X L 3 VAN 45 S W,
XA YN IR 40 AT — e A g v, HS 3
IARFE A R i A T A4k, A5 ) de~4f XF N A IfiL
975 20 JHfL (K. 562) F N 9 41 i (HepG2) 718 42 7~ HA 458 5 1 410
FVER, HILIHNETELL s-FRmsne s, Hohib &9
4d X} K562 [ ICso fHAN M 8.9 umol/L. LA 455 K4 )5
WFFOZENA WG 5 im P OC R HE T — 2 AP,
B2 g AR S A M IEAE AT .
* 2 HirLEWN A549, K562, PC-3 Fl1 MCE-7 [£] 1Cso 18
(umolsL ™"

Table 2 ICs, (umoleL™") values of target compounds against
A549, K562, PC-3 and MCF-7

=yl A549 K562 HepG2 MCF-7
4a 20.3 52.0 >100 >100
4b 23.6 41.3 >100 >100
4c¢ 19.5 19.5 51.0 39.1
4d 20.3 8.9 58.7 61.2
4e 19.6 17.3 65.7 80.9
4f 19.3 12.4 78.6 76.2
4g 26.4 66.2 >100 >100
4h 25.8 73.1 >100 >100
5-Fu 8.4 454 >100 12.8

2 g

AT N SR L, BB IE I NS 2,4-
TR BV MEIRRRD 2,4- g BENEWE FF[2,3-d]WERE (134 L 6-
FrEf 7-67, DA 5 INIBRMG S iy ARG 2 70 R K s 1, I8k
Ji T DA il aU i, SR e AR TR I de 2
YERI T, IR ) T2 2840 & 9 0 AR it v ) B,
W MR AL ) de~af XN 1 IALSS 41 B (K 562) A1 A
I 20 H(HepG2) M v P A s = T 5-96URERE . 2,4-—
G I PEIRR R 2,4~ B SENLL I W 1 A7 A= 00 (1) 5 S 2
T G A R R A 2 2, B R AR T R, S A R,
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H 1a~1c =M &G SBCRIEITE 65%LL F.
3 ZEEH
31 E5IRA

B IEAR 1% 1 Bruker-AV400 Y A% 14 L HRACI 5 ;
A 26 22548 Aglilent 1100 A (4385 A
585 WO SR 2B 4E Aglilent 6000LC/MS
JE; WFH-203 24 = {48413 #11%; CHN CORDER MF-3
BTG AT, X-4 F A% AL, LRH-250-S EL 5z
FEM. “H P EE(DCM), NN-—HEE L1 E(DMA), Y
ZUNR I (THF), — H 56V AR (DMSO) #4146 7K 43 #r 4l ik
7l ek b B o A At ).

3.2 rhiEfk 3 BIER

T 6-F-5- AL IR (1a) 3-FIE-4- 525 H R (1b)
A-FFE-3-FOK H R (1) 1% =PI R 55 B AN i (2a, 2b))
B Ak SO, 2l 22 Yk s i I o et S N 4 by 38 T
2-(7- 15 A IF = M )-N,N,N',N'- DU H1 355 IR 7 4t 18 T
(HATUY W ZE . B0 BN 0 BIFRI 1.25 mmol 12
la~1c BT 6 MRS (M EFRZE 1a_2a, 1a_2b,
1b_2a, 1b_2b, 1¢ 2a, 1c 2b), KX 6 mL /K DCM,
X} N FREL 1.00 mmol % 2a~2b F12.00 mmol )= 2.l
TRV, =N, RN 1 h, SR T ROV
BRI 1.50 mmol i) HATU, $iidE, =i FRA 7 h
VAR, F0.10 mol ) NaOH ZK¥EHESs, HH
DCM #I1, fIHLZETCKBRIRE T, 1o, 1ERk
AR, PR EAN 8 10 h, 5301 6 A
1 3a~3f HEHIME F—0 V.

T 6--5-TAE-2- ke TR (1d) 5 (T i (2a, 2b)IF)
WAk SN, SR B N 4k 43 AIRREX 1.00 mmol [
[ 3 ) BT BB, I 7 mL JE/K THF, FREC1.00
mmol — HIEEHMe; ADIMA R NI, Eild FHd:, &
N 4 h, #RJGEFREL 1.00 mmol ] 6-50-5-F -2t e F iR
AN N, =il S, RV 7 h RNV ERE,
1 0.10 mol ) NaOH 7K ¥ER, T DCM 50, A
BUZETCKBRIREN T4, 198, I8 R 725 bR,
P T AN 10 h, 15210 2 S a4k 3g, 3h EH %
FE T —2 | .

3.3 2,4-" S EEMRED 2, 4- — S EMOEH[2,3-0]10E
LUEMHIE K

75 8 ANHREA 3a~3h 5 RE T RN, 4
I 10 mL NN-""HIE ABEIE(DMA) T SO, R
2.00 mmol A ERMNIMAN _F3& S i, 8, BikE,
WA 110 T, RN 10 he BN 5 TR A YIRS 2%
BRya o, PRk ket £33 8 4~ HARr=4) 4a~4h.

6-[3-(2- 7 A 48 JE DR AU I WIR e - 1 - R -2,4- 24Uk
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WE[2,3-d]ITWENE (4a): I ALEAK, 303.8 mg, =% 72%,
LC-MS 43H74l % 100%. m.p. 701.59~703 ‘C; 'H NMR
(DMSO-ds, 400 MHz) &: 1.37 (d, J=6 Hz, 6H, CH,),
1.40~1.61 (m, 2H, CH,), 1.78~2.02 (m, 2H, CH,), 3.39
(t, J=8 Hz, 2H, CH,), 3.94 (d, J=12 Hz, 2H, CH,),
4.45~4.53 (m, 2H, CH), 6.68~6.76 (m, 4H, CH), 6.86 (s,
2H, NH), 6.93 (s, 2H, NH), 8.81 (s, 1H, CH), 8.88 (s, 1H,
CH); “C NMR (DMSO-ds, 400 MHz) 6: 21.86, 26.00,
29.71, 45.24, 49.36, 71.51, 75.46, 103.90, 118.89, 121.60,
124. 99, 137.68, 150.47, 153.88, 160.91, 161.06, 164.49,
167.38; ESI-MS m/z (%): 4232 ((M—+1]", 100). Anal.
calcd for CyHy¢NgO;3: C 62.54, H 6.20, N 19.89; found C
62.43,H 6.31, N 19.96.

6-[3-(2- S A S I ) DU A0 196 - 1- Y -2,4- — 2L e
[2,3-d]FFHEWE (4b): R B A 1K, 249.6 mg, /=% 65%,
LC-MS 73 #raiE 97.5%. m.p. 895.85 C; 'H NMR
(DMSO-ds, 400 MHz) 6: 2.15~2.37 (m, 2H, CH,), 3.61 (t,
J=8 Hz, 2H, CH,), 3.81 (d, J=12 Hz, 2H, CH,), 5.02~
5.13 (m, 1H, CH), 6.89 (d, J=12 Hz, 2H, CH), 7.05 (s,
2H, NH,), 7.14 (t, J=8 Hz, 2H, CH), 7.29 (s, 2H, NH,),
8.83 (s, 1H, CH), 9.02 (s, 1H, CH); *C NMR (DMSO-d;,
400 MHz) d: 30.89, 44.88, 53.56, 76.05, 103.91, 115.84,
122.52, 122.85, 126.40, 129.49, 137.40, 153.96, 161.06,
164.49, 166.33; ESI-MS m/z (%): 385.1 ((M+1]", 100),
387.1 (IM+3]", 36.1). Anal. calcd for C;sH;;CINgO,: C
56.18, H 4.45, N 21.84; found C 56.02, H 4.63, N 21.97.

6-[3-(2- 7 A Rk R A ) IR g - 1- Y i 1-2,4- — B M
bk (4e): VR OEAA, 315.8 mg, 7&K 75%, LC-MS 4>
Hr4li 2 100%. m.p. 903.77 “C; '"H NMR (DMSO-d, 400
MHz) 6: 1.38 (d, /=12 Hz, 6H, CH3), 1.40~1.60 (m, 2H,
CH,), 1.79~2.03 (m, 2H, CH,), 3.35 (t, J=12 Hz, 2H,
CH2), 3.90 (d, J=16 Hz, 1H, CH,), 4.35 (d, J=8 Hz, 1H,
CH,), 4.42~4.52 (m, 2H, CH), 6.69~6.76 (m, 3H, CH),
6.85 (d, J=8 Hz, 1H, CH), 6.94 (s, 2H, NH,), 7.46 (s, 2H,
NH,), 7.86 (d, J=8 Hz, 2H, CH), 8.57 (s, 1H, CH); *C
NMR (DMSO-d, 400 MHz) J: 21.86, 25.98, 29.71, 45.86,
49.94, 71.51, 75.63, 105.47, 116.15, 121.60, 212.79,
127.41, 127.86, 128.08, 149.35, 150.47, 159.87, 161.61,
168.84; ESI-MS m/z (%): 4222 ((M=+1]", 100). Anal.
calcd for Cy3H,7N505 C 65.54, H 6.46, N 16.62; found C
65.34, 6.58, N 16.52.

6-[3-(2- LA S ) DU S 15 - 1- FFY R -2, 4- - s
Wh(4d): A AA, 298.7 mg, 7% 78%, LC-MS 43 Hr4li
J& 100%. m.p. 620.58 “C; '"H NMR (DMSO-dj, 400 MHz)
5: 2.17~2.40 (m, 2H, CH,), 3.57 (t, J=8 Hz, 2H, CH,),
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3.75 (d, J=8 Hz, 2H, CH,), 491~5.01 (m, 1H, CH),
6.85~6.93 (m, 3H, NH,, CH), 7.06 (d, /=8 Hz, 1H, CH),
7.14 (t, J=12 Hz, 1H, CH), 7.30 (d, /=8 Hz, 1H, CH),
7.48 (s, 2H, NH,), 7.94 (d, /=8 Hz, 2H, CH), 8.55 (s, 1H,
CH); C NMR (DMSO-d;, 400 MHz) &: 30.96, 45.02,
53.84, 76.00, 105.49, 115.84, 121.75, 126.40, 127.56,
127.82, 129.49, 153.79, 159.87, 161.61, 167.79; ESI-MS
mlz (%): 3842 (IM+1]", 100), 386.1 ((M+3]", 41.7).
Anal. caled for CoH;5CINsO, C 59.45, H 4.73, N 18.25;
found C 59.36, H 4.81, N 18.37.

7-[3-(2- ¢ P A R A ) IR g - 1- Y i 1-2,4- — B M
Iebk(4e): A EI1A, 303.1 mg, P2 72%, LC-MS 2T
40 100%. m.p. 632.45 C; 'H NMR (DMSO-ds, 400
MHz) 6: 1.38 (d, J=8 Hz, 6H, CH3), 1.41~1.59 (m, 2H,
CH,), 1.79~2.02 (m, 2H, CH,), 3.36 (t, J=12 Hz, 2H,
CH,), 3.95 (d, J=12 Hz, 1H, CH,), 4.34 (d, J=8 Hz, 1H,
CH,), 4.43~4.52 (m, 2H, CH), 6.67~6.76 (m, 4H, CH),
6.89 (s, 4H, NH,), 7.42 (s, 1H, CH), 7.60 (d, J=8 Hz, 1H,
CH), 8.16 (d, J=8 Hz, 1H, CH); *C NMR (DMSO-dj,
400 MHz) o: 21.86, 25.98, 29.71, 45.76, 49.73, 71.51,
75.63, 112.23, 116.15, 119.13, 121.57, 127.52, 137.87,
150.47, 153.16, 160.14, 161.70, 169.10; ESI-MS m/z (%):
4222 (M+1]", 100). Anal. caled for C,3H,;NsO; C
65.54, H 6.46, N 16.62; found C 65.45, H 6. 54, N 16.81.

T-[3-(2- SRS HE ) DY S0t 6 - 1- F i 1-2,4- — 2 s 1
Wbk(4f): FIELE A, 256.6 mg, 77K 67%, LC-MS 4 Hr4l
£ 100%. m.p. 620.15 °‘C; '"H NMR (DMSO-d;, 400 MHz)
8: 2.17~2.40 (m, 2H, CH,), 3.58 (t, J=12 Hz, 2H, CH,),
3.70~3.83 (m, 2H, CH,, CH), 4.96 (t, /=8 Hz, 1H, CH,),
6.86~6.92 (m, 3H, NH,, CH), 7.05 (d, J=8 Hz, 1H, CH),
7.14 (t, J=8 Hz, 1H, CH), 7.30 (d, J=8 Hz, 1H, CH), 7.50
(s, 2H, NH,), 7.58 (d, J=8 Hz, 2H, CH), 8.06 (s, 1H, CH);
C NMR (DMSO-d;, 400 MHz) 0: 15.40, 31.22, 44.85,
54.09, 75.35, 112.23, 113.00, 119.21, 121.86, 124.94,
125.97, 127.53, 131.09, 136.92, 153.21, 158.01, 160.14,
161.70, 168.07; ESI-MS m/z (%): 384.2 ((M+1]", 100),
386.1 (IM+3]", 40.3). Anal. calcd for C;oH;sCIN;O, C
59.45, H 4.73, N 18.25; found C 59.61, H 4.86, N 18.17.

7-[3-(2- 7 A Ak 2 B 5 ) IR e - 1- Y 8 1-2,4- — 2tk
WE[2,3-d) I ENE (4g): VR IR A 44, 206.7 mg, 773 49%,
LC-MS 2 #r4lifE 96.5%. m.p. 701.62 C; 'H NMR
(DMSO-ds, 400 MHz) §: 1.38 (d, J=8 Hz, 6H, CH,),
1.39~1.62 (m, 2H, CH,), 1.88~2.11 (m, 2H, CH,), 3.43
(t, J=16 Hz, 2H, CH,), 4.02 (d, J=12 Hz, 1H, CH,), 4.41
(d, J=8 Hz, 1H, CH,), 4.46~4.54 (m, 2H, CH), 6.67~
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6.75 (m, 4H, CH), 6.88 (s, 4H, NH,), 7.43 (d, J=8 Hz, 1H,
CH), 8.59 (d, J=8 Hz, 1H, CH); *C NMR (DMSO-dj,
400 MHz) §: 21.88, 25.87, 29.52, 45.88, 49.98, 71.51,
75.74, 105.77, 116.15, 117.03, 118.89, 121.60, 136.68,
149.35, 150.47, 151.24 160.98, 161.24, 163.35, 166.64;
ESI-MS m/z (%): 423.3 ((M+1]", 100). Anal. calcd for
CaHyeN¢O5 C 62.54, H 6.20, N 19.89; found C 62.29, H
6.13, N 19.76.

7-[3-(2- S AL ) DY St gt - 1- F i 1-2,4- — 2 it e
[2,3-d] JF- W g (4h): (B4R, 1344 mg, 7=2% 35%,
LC-MS 2 #r 4l 100%. m.p. 677.65 ‘C; 'H NMR
(DMSO-ds, 400 MHz) §: 2.20~2.43 (m, 2H, CH,), 3.65 (t,
J=18 Hz, 2H, CH,), 3.78~3.90 (m, 2H, CH,, CH), 5.02
(d, J=12 Hz, 1H, CH,), 6.85~6.92 (m, 3H, CH, NH,),
7.06 (d, J=8 Hz, 1H, CH), 7.12~7.17 (m, 2H, CH), 7.29
(s, 2H, NH,), 7.84 (d, J/=8 Hz, 1H, CH), 8.59 (d, /=8 Hz,
1H, CH); *C NMR (DMSO-d;, 400 MHz) 6: 30.74, 44.97,
5434, 75.89, 105.77, 115.44, 115.84, 122.52, 122.85,
126.40, 129.49, 133.07, 151.18, 153.79, 160.99, 161.34,
163.35, 165.63; ESI-MS m/z (%): 385.2 ((M+1]", 100),
387.1 (IM+3]", 44.0). Anal. caled for C;gH;;CINO, C
56.18, H 4.45, N 21.84; found C 56.32, H 4.63, N 21.67.
3.4 HEEM

ST HARMEEY) 4a~4h, KT DY JEAR 0Me 25 1
S i 5 N L B2 (MTT) il 2 G o) i g 4 P 1 il 4 .
W B A KA 40 T 0.25% B RE/EDTA WAL S, Be il
J— 5 VAR 5 ) P e, R 0 o A R R 1) 22 e
800~2000 /N/ALEFN T 96 FLAR, BEFLINA A KL B 100
uL, BREFEBURAN CO, 855546, T-37 C, 5% CO, T
I 24 h, FREFFRANMIEE S, NN 100 uL AR B2 254
2R A Y, BEANIRIER 4 AL, 5533 AR P P
WAL INZyoe e BT CO, BigMfiTh, 37 °C, 5% CO,
FR:FR 72 WG, FESLINA 20 uiL MTT, 35354 h, 3% B,
I 150 uL DMSO %, #7395, HEEFR (=570
nm)FMROCREAE, THEADEIZ, MHZE %) =01—4%2)
2 AR )/ S OB EAE X 100%.

45 Bh#1 %} (Supporting Information) $2{t7 'H NMR
T ] R AR Bk FH s P, X b R R DA B B A T R
(http://sioc-journal.cn/) I F %%,
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