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Total synthesis and biological evaluation
of phenolic natural product Buxifoximes A
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Abstract: Compound 4-hydroxyphenylglyoxal hydrate was chosen as starting material, which can react
with N-methoxylamine hydrochloride in one step of oximation reaction, affording phenolic natural prod-
uct buxifoximes A in yield of 79%. Meanwhile, we also synthesized compound 2, a natural analogue of
Buxifoximes A, according to a known procedure. Furthermore, the inhibitory effect of compound and
compound 2 on cancer cell proliferation was evaluated and found to possess potent inhibitory activity a-
gainst MV4-11. Meanwhile, preliminary structure-activity relationships for these two compounds are
discussed.
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Fig. 1 Structures of target compounds 1 and 2
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Fig. 2 Syntheses of target compounds 1 and 2
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WA BE T — 90 25 B FL iy 2 ir A= AR =t
HAbEY 1 #ha5 4 N Buxifoximes A 1),i%
B & A 2R B AN Ji5 G S 45 #4 B 0. Buxi-
foximes A HA I 2 PR IE M 7T LA RAM i
ST TR A H TGS BN 4. 8 £ 0.7 pmol /L.
Hkaw1 *I—Pﬂi Cheng PR 77 25 5 5E 1) i0 A
SR G 2. 454 F 3 HEA XM R A 2
A, Buxifoximes A JlUFAY 25 #4 DL SO AE B9 AE W3
PEL G T RAT B R, A SCRLRY S AR 4-
TR R K 5 0 ke 1 IRk, 5 T AR R R
MRih 2t — P s [ B & T Buxifoximes A [a] i}
L CHLRE R TEY 2 (8 20, IF 01058
TALEY 1A 2 B PTG .
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2.1 UHF5EA

B+ Bruker 2 H] Advance [ HD 600 MHz
PR REIAR A (CDCL ], TMS S AR 5
2 E Thermo Fisher Exactive Plus iﬂﬁﬁﬂ#ﬁ%m
1 HEAE Gemini Y X5 4 B A7 5435 16
FER W B O AL I 25 [ Thermo Flsher
INE 96 LA MBS FE M . multilabel reader fiffR{Y%
I A 3£ E PerkinElmer 23 H].

AR K S W SR AN TP AR i

ERMRER WIS W B A R B AT R A F 5

RHEEH RGP = O A B RS RR
C R A BR S vl 5 U g  To 7K YRS kg o3
FHRGT AR 240315 Z-138 F1 MV4-11 424908 1 2
B B 35 Wy 4 47 B (ATCC) 5 FBS, 4 2k % . RP-
MI1640 55330 3 W A 35 H Gibeo A=y B2y
7] ; Cell Titer-Glo i B 3% 1% % #% (Promega) &4
YA
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2.2.1 Asdh 1894w ERN, AT e
BEAE 0 = R TP AR U A 4= 5 2% H i K
EWULE Y 3,100, 9 mg, 0. 6 mmol), Z R4}
(49. 2 mg, 0.6 mmol) , 7 FHF AT #s A 10. 0 mL
ToK H B, B S5 A H AR B R R R (50. 1 mg,
0. 6 mmoD). K¢ S I ANFAZ M1, )W 4 h 545 1k
INFIER AR ER. AR5 EIRBEHE T 1w R AR &R
B 30. 0 mlLL 60 Rl R L4  Tie 7% 28 & A s B
ZHEE KA 2 PR TR AL (100 mL X3 3K,
G IEA VAT T TSR BRBR AN TR BR /K 4, it U BR
TR N, TE % 25 KA L IR e 4 5 2 eSS AT
FELUERER : A=V CAHHES : VLR =4

1] glifbf5 i3 e ik 1,38 84. 9 mg, R 79/ !
H NMR (600 MHz, CDCl;) ¢ 4. 09 (s, 3H), 5.
42 (s, 1H) 6.90 (d, J = 9.0 Hz, 1H),7.9 (s,
1H), 8.09 (d, J] = 8.4 Hz, 1H);®C NMR (150
MHz, CDCl;) §63. 5(s), 115. 5(s), 129. 2(s),
133.0(s), 147. 3(s), 160. 5(s), 186. 4 (s);
HRMS (ESD): m/z caled for Co Hg NO; {[ M +
H]' }178. 0510 , found 178. 0500.

2.2.1 Mebdh 2 o9bk MRIECFIEERAT G
fead 207, B R 2 fios. SRR . AT [
DL EEE 1Y = FOR AR U AR H Bt F K5 )
fbEW) 4,760. 8 mg, 5.0 mmol) . Z RN (410. 2
mg, 5.0 mmoD) , J: FHFEFH K INA 7.5 mL J&
IKFEELL ] 2.5 mL ZEI8/K , e Je In A R AR S g 6
fis £k (417. 6 mg, 5.0 mmol). 5 W I B 2 [n]
Ui S 30 min JEfFIEIMATFR I R %R, A5 %
TRIEFE T, M) SR R 50. 0 mL 1 FlAk iR &
B T 28 AU B 25 F B, K AR ] 2 12 £ T
ZEH(150 mLX3 YO » &I HUARTT T K Bt iR 4k
TR R 22K A3 o DR R 2SR R 6 » TR e e 25 AN |
TRV 45 5 A e =BT AL LRI R : A=V (i
fi) = V(LR M) =60 + 1] Ak )5 159 i ik
& 2, 3% 734. 4 mg, Y%K 90%,' H NMR (600
MHz, CDCl;) 4. 08 (s, 3H, CH;0), 7. 44~
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7.48 (m, 2H), 7.58~7. 64 (m, 1H), 7. 95 (s,
1H), 8.07~8.10 (m, 2H);*C NMR (150 MHz,
CDCly) §63.5(s), 128.4(s), 130. 3(s), 133.5
(s), 135.9(s), 147.3(s), 188. 2(s).
2.2 &EW1 54EW 2 @AM E

53 R A T R A A T 2 20 B O £ g A0
Z-138 AV H A 4 MV4-11 T 1 000 rpm
TE.L 3 min J5, H&A 102 FBS, 1% i %
TR /HEEZ M RPMI640 K57 e d & LR B0
S R 2L A P At e3R8 T8O 53 31 0 2 24 A
Bk 50 000/ml (Z-138 2 Hg) F1 30 000/mlL
(MV4-11 M. HB WA ZEWIRA], L 100 pl/
FLI U BN 41 i $2 Fh T 96 L 4t Jf 355 57 A, F
56 CO,.37 CHBBEFMPHEME 1 h L
DMSO Jhy B o BEZH L 5256 20 Jin A F R 1 35 77 ik
AR RV EE AL G 1 8k & 4 2, L 100 pl/
FLAVIARTRIL RS 2 & A ML 96 FLAR, I 43 Il AR 4
DMSO FYZH B R 1%0(Z-138 4H D) FI 2%, (MV4-
11 400, fbA 9 ab B0 40 i 1Y fe 206 5 A 200,
100,50,25,12.5,6. 25,3. 125,1. 562 5 1 0. 781 25
pmol/L.

BEFR 4 d 5 R I AN A A7 S R AL A 20
pL ) Cell Titer-Glo i1l , £ IR AT T #IKIE T 10
min, i 58 218 51 I 5N T 5 8 FH B A I B
100 pL JREW M E 96 FLANMI B Fo b ML
% » 7F multilabel reader ffRi% T 400~700 nm
PR T IR AG I, 4 ARk Ab B ARG 45 2R 5 5
GraphPad Prism 7. 0 #4237, L& 15 5] 1C,{H.
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Optimization of the reaction conditions to prepare

Tab. 1

compound 1°

Entry Additive Solvent ¢t /h Yield®/ %
1 THF 4 57
2¢ Et;N THF 4 —
3 MeOH 4 64
4e EtN MeOH 4 —
5 NaOAc MeOH 4 79

“Unless other specified, the reaction was carried out with 3
(1.0 mmol) and the N-methoxylamine hydrochloride (1. 0 mmol)
in solvent (10. 0 mL) and was monitored by TLC. PIsolated yield.

¢Desired product could not be obtained in this entry.
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Fig. 3 Dose response curves for the synthesized compounds against two cancer cell lines
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Tab. 2 In vitro antitumor activities of the compounds

1Cs0/ (pmol « L D)

Compound
7-138 MV4-11
1 110. 4 3.55
2 >>110 12. 36
A\
3 &
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FENEER IR AR Ry BN ), & N A SO T
KR Buxifoximes A (1), [A] i if 4 501 A5 B
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SERFRIT, PSS P F 0T 2k SR I s 24 B
MVA-11 7R HH B s (A o 3 8 B TR A
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