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1.1
1.1.1 : X6
( ) ; Bluker SMART APEX [ -CCD X

X : Bio-Rad FTSH85 Bruker
RFS100/S( KBr ) . Bruker AV 300

( TMS ) : LCMS2010A( ESI
) . Carlo Erbal106
1.1.2 \ JTHF
; : 200-300 300400
; TLC HSGF 254 ;2.6-
\ ( ); .
( ); )
. . . . (

) ; RMPI 1640 (
Gibco BRL ) o

1.1.3
3 :
( Staphylococcus aureus ATCC
6538) . ( MRSA N 315)

( Bacillus subtilis ATCC 21216) ;3
( Escherichia coli ATCC 8099) .
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( Pseudomonas aeruginosa ATCC 27853)
( Bacillus proteus ATCC 13315) ;2
( Candida albicans ATCC 76615)
( Candida mycoderma ATCC 96918) .

1.2
1.2.1 2 6- (2) 2
6- 1(10.7 ¢ 0.1 mol) 500 ml
17 h 8 KMnO,(41.6 g 5.3 mol) o
2 6-
150 ml 30 ml o
5%C 2
6- . 2 6-
30 ml
62% m.p.255~257 C.
1.2.2 2 6- (3)
2 6- 2(10.1 ¢ 0.06 mol) 50 ml SOCI,
150 ml 10 h S0Cl,
0 10 min
250 ml
30 min
150 ml 2 6-
3
93.7% m.p. 119 ~122 C.
1.2.3 2 6- (4) 2 6-
3(11.3 ¢ 0.06 mol) 250 ml
50 ml 15 min
(13 g 0.35
mol) 0 C 1 ho
251 C 3h
10 h o
100 ml l1h
400 ml
12 h 2 6- 4
66% m.p.117 ~119 C.,
1.2.4 2 6- (5)
250 ml
( 100 ml) 4(8.79 ¢ 0.06 mol)
10 min 15
ml SOCl, 0 C 30 mino
8 h
SOCl, 2 6-
5
200 ml NaHCO, pH 8

5
2 6- 5 53% m. p.74
~75 C.
1.2.5 2 272" 2" 2 6-
( ) ) } (6) 100
ml (15 ml) . 5(1.76 ¢
0. 01 mol) (3.16 g 0.03 mol)
50 C TLC
NaHCO,
MgSO,
95% m. p.
45 ~47 °C. IR( KBr) : v 3389( OH) 3009 ( Ar-H)

2033 2887 2831 1592 1577 1446 1385 1338
1156 824 464 cm™';'H NMR( CDCl, 300 MHz) : &
7.59~7.64(t '"H J=15 Hz Py 4H) 7.06 ~7.09
(d?H J =9 Hz Py 3H 5H) 3.76(s ‘H
PyCH,N) 3.60 ~3.63(t *H J =9 Hz CH,OH)

2.68 ~2.72(t *"H J=12 Hz NCH,) ppm; ”C NMR
( CDCl, 75 MHz) &: 161( pyridine 2-C) 137( thienyl
4-C) 122 ( thienyl 3-C) 63 ( pyridine-CH,) 59

( NCH,) 41.5(CH,CI) ppmo
1.2.6 N N-- 2 6- (
) 2- NA2- ) (7) N
150 ml
(50 ml) 6(1.3 ¢ 0.04 mol)
10 min,
5 ml SOCI, 0 C 30 min.
8 h
SOCl, NaHCO,
Na,SO,
( : / viv 2/
1) 53% . 1R
(KBr) : v 3004 ( Ar-H) 2961 2847 1681 1620

1442 1363 1163 815 659 cm™';'H NMR( CDCI,
300 MHz) : § 7.65 ~7.70(t '"H J =15 Hz Py 4-
H) 7.40~7.42(d *H J=9 Hz Py3-H 5-H)
3.89(s *H PyCH,N) 3.52~3.57(t *H J=9 Hz
CH,0H) 2.97 ~3.02(t *"H J=12 Hz NCH,);"C
NMR( CDCl, 75 MHz) §: 158.2 ( pyridine 2-C)
137. 5( thienyl 4-C) 121. 0( thienyl 3-C) 60. 1( pyri—
dine-CH,) 56.3( NCH,) 42.1( CH,CI) ppm.

1.2.7 26- {  (2- )



Acta Universitatis Medicinalis Anhui

2016 Aug; 51(8) < 1147 -

} (8a) 100 ml
(5 ml) 7(0.77 ¢ 0.002 mol)
4 mol/L (2 ml) 30 C
24 h. TLC

76% m. p. 212 ~ 215 C.'H NMR
(CDCl, 300 MHz) : 3 8.65 ~8.73(t 'H J =15 Hz
Py4H) 7.76~7.91(d *H J=6 Hz Py3H 5-
H) 4.99(s ‘H PyCH,N) 4.52~4.55(t *H J=
9 Hz CH,0H) 3.27 ~3.31(t *H J=12 Hz NCH,)

ppm.
1.2.8 2 6- { (2- )
} (8b) 100 ml
(5 ml) . (5 ml) 7
(0.77 ¢ 0.002 mol) 4 mol/L
(1 ml) 30 C 24 h. TLC

72% m.p. 218 ~221
°C.'H NMR ( CDCl, 300 MHz): & 7.65 ~ 7.70
(t '"H J=15Hz Py4H) 7.40~7.42(d *H J=
6 Hz Py3-H 5H) 3.89(s ‘H PyCH,N) 3.52
~3.57(t *"H J=9 Hz CH,0H) 2.97 ~3.02(t *H
J =12 Hz NCH,) ppm; MS m/z: 449 M + H-
2HCI *.

1.2.9 2 6- (9)
DMF( 2 ml) SOCI,( 10 ml)
10 min 2 6- (3.34
g 0.02 mol) 4 h,
S0OCl,
9 o
61% m.p. 55~58 C.
1.2.10 (2- ) (10)
(20 ml)
(21 g 0.2 mol) 10 min
SOCL, (25 ml) . 1h
SOCl, (2- )
63% m.p. 216 ~218 C.
1.2.11 N> N> N° N°- (2- )
2 6- (11) . 0
~5<C 100 ml 9
(1.02 g 0.005 mol) . 10(1.42 ¢ 0.01 mol)
15 ml THF
(4 ml) 30 mins,

30 h, 20 ml
( : / viv 1/1)
46% . IR( KBr) v: 2967
2852( CH, CH,) 1683(C=0) 1257(CN) 1154

em™';'"H NMR( CDCl, 300 MHz): § 7.95 ~ 8.01
(t'"H J=20Hz Py4-H) 7.79~7.81(d °H J=
9 Hz Py 3-H 5-H) 3.89~3.85(t J=12.0 Hz
8H CH,Cl) 3.68(bs *H CONCH,) ppm.

1

:(a) KMnO, H,O reflux 17 h; (b) CH;OH
SOCl, reflux 10 h; (¢) NaBH, C,H;OH reflux 10 h; ( d)
SOCl, THF reflux 8 h; (e) diethanolamine CH;CN 50 °C; (f)
SOCl, THF reflux 8 h; (g) hydrochloric acid(4 mol/L)
('h) nitric acid(4 mol/L) ethyl ether; (i) SOCl, THF reflux 4 h;
(i) SOCL: (k) EBN THF 0~5<C

methanol;

2
2.1
6
X- .
6 2 3,
X 6
P2,2,2 C,sH,,N,0,
a=9.145(6) A b=10.716(7) A ¢ =8.292(5)
A Vv=812.6(9) A’ Z=2, 6
N C
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. 0 (MIC =2 pg/ml)
* N 2
O_H ~ ~
o O0—H o
. N o
6 15
3 6 A
2 6
2.2 o 7.8a.8b
N 1. 2 11 N
MIC 64 ~512 pg/ml 11
( NCCLS) 10 .
3
(MIC pg/ml) o
8 socl, .
o 9
9 2 6-
T~ 83. Sb °
MIC 4 pg/ml 711 £k
11
(MIC pwg/ml)
S. aureus MRSA B. subtilis E. coli P. aeruginosa B. proteus
6 32 >512 >512 128 >512 512
7 4 512 512 256 256 128
8a 4 512 256 256 256 128
8b 4 512 256 256 256 256
10 32 >512 >512 512 512 512
11 2 512 256 256 512 256
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2 ( MIC pg/ml)
C. albicans C. mycoderma
64 256
7 256 128
8a 256 512
8b 512 512
10 256 512
11 64 256
0.5 4
0 d.f.k
g . 11
k 9 (2-
) 10 1:2
(2- )
11 o
7 11 N
7 8a
MIC

128 pg/mls
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Synthesis and antimicrobial evaluation

of novel pyridine-derived nitrogen mustards

Cao Shouying' Bai Changcun® Tao Zhaolin' et al
(' Dept of Chemistry *Dept of Biochemistry & Molecular Biology Bengbu Medical College Bengbu 233030)

Abstract Objective

A series of novel pyridine-derived nitrogen mustards were successfully synthesized via a
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multi-step sequence of oxidation etherification chlorination and N-alkylation. Methods The target compounds
were confirmed by 'H NMR TR MS spectra as well as elemental analyses. Results  All these synthesized nitrogen
mustards were evaluated for in vitro antimicrobial and fungi ctivities by two fold serial dilution technique. The anti—
microbial activities indicated that most of the title compounds inhibited effectively all the tested stains in vitro and
showed strongly selective inhibitory efficacy against Staphylococcus aureus with comparable or superior activity to the
clinic drug. Among these compounds pyridine-derived bis-alkyl nitrogen mustard 7 and its hydrochloride 8a and
nitrateand 8b showed equivalent anti-S. aureus activities to chloramphenicol. Conclusion  Pyridine-derived bis—
amide nitrogen mustard 11 exhibited better antibacterial activities against S. aureus than chloramphenicol which
were worthy of further investigation. A single crystal of the key intermediate 6 with suitable dimension and no crack
was obtained and measured by X-ray diffraction. The structure belongs to orthorhombic system with space group
P2,2,2.

Key words nitrogen mustard; pyridine; antibacterial, antifungal
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Effect of cyclopamine on the secretion of iNOS in M1-type
Ye Jiabao Li Jun Xu Xiaojun et al
( School of Pharmacy Anhui Medical University Hefei 230032)

Abstract Objective To observe the role of cyclopamine in macrophage polarization. Methods M1 -type macro—
phage was treated with LPS ( 100 ng/ml) and IFN -+ (20 ng/ml) for 24 h and M2-type macrophage was stimula—
ted with IL4 (20 ng/ml) for 24 h. The expressions of iNOS CD86 Argd CD206 GLil ptchl were detected
by QPCR in various types; the mRNA level of iNOS was determined by QPCR after joining cyclopamine in the M1-
type the protein expression of iNOS was assessed by western blot and immunofluorescence after joining cyclopam—
ine in the M1-type. Results The relative expression of iNOS CD86 was significantly higher in M1-type than that
in M2-type at mRNA level ( P <0. 01) . The relative expression of Argd CD206 was significantly higher in M2-type
than that in M1-ype at mRNA level ( P <0.01) . After 40 nmol/L cyclopamine stimulation the mRNA level of
ptchl was significantly enhanced in M1 macrophages and reached the maximum at 100 nmol /L treatment of M1-type
with cyclopamine at 1 000 nmol /L. which effectively reduced the expression of iNOS at mRNA and protein levels
suggesting that it could promote the macrophages polarization to M2-type. Conclusion Cyclopamine can obviously
reduce the secretion of iNOS in M1 macrophages.

Key words cyclopamine; macrophages; RAW264.7; iNOS



