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Synthesis of B-Nitroamide Derivatives Based on Carbamoylsilane

Li, Junfei Han, Yuling Liu, Yanhong Chen, Jianxin®
(College of Chemistry and Material Science, Shanxi Normal University, Taiyuan 030031)

Abstract Using carbamoylsilane as an carbamoyl source, the direct aminocarbonylation of a-nitro-2-enoic acid ethyl ester
afforded f-nitroamide derivatives in 53%~96% separation yields under mild conditions without use of catalysts. The protocol
has a wide range of substrates (or functional groups), tolerated a nitroalkenes bearing different groups on the C=C bond such
as aliphatic group, aryl, hetero aryl and unsaturated aryl. This procedure allows the preparation of various S-nitroamides in-
cluding f-nitro tertiary amide derivatives and methoxymethyl-protecting f-nitro secondary amide derivatives by the selection
of various carbamoylsilanes. The synthesis method has the advantages of mild reaction conditions, good to excellent yields,
less by-products, strong stereoselectivity and easy post-processing. It is a new method for preparing S-nitroamide derivatives

and then synthesizing f-aminoamides with potential application value.
Keywords nucleophilic addition; carbamoylsilanes; S-nitroalkenes; aminocarbonylation; f-nitroamides
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Scheme 1 Aminocarbonylation based on carbamoylsilane as an carbamoyl source
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R: aliphatic group, aryl, hetero aryl, unsaturated aryl

B 2 RS R TR N R f- IR L AT R
W

Scheme 2 Synthesis of f-nitroamide derivatives by reaction of
carbamoylsilanes with nitroalkenes
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R0 VARG S X i e e P I R T e S5 2 ) B )
Table 1 Solvent and temperature effects on reaction of nitroal-
kenes with carbamoylsilane

(0] 0 |
O N
(] ~
/\oJ\/\Q + Me3Si)]\N/ — o~
NO, l 0 T
1f 2 3f 2
Entry Solvent Temp./'C  Time“h  Yield>/%
1 CH2Cl2 35 21 45
2 THF 60 10 69
3 MeCN 60 11 63
4 PhH 60 12 73
5 PhMe 60 9 85
6 PhMe 80 8 80
7 PhMe 100 7 74

% The reaction time is that of complete consumption of carbamoylsilane.
b Isolated yield based on ethyl 2-nitrophenylacrylate. €1 : 1.2 molar ratio of
ethyl 2-nitrophenylacrylate and carbamoylsilane.
X
N X =CN, NO,, COOR
m Y =H, CN, COOR

Chart 1

BIEBRNMEIE PR S p-AER REREG S
MRS ESIR IR 25 5 I AR N SR RE, 0 I s ] B ) M
JEXR IR R T b, R p-RHFEMERE. e Pemg 5 Sy
Wk A A RIBUREE I 07 B 2 i B e . A 07 Al 2
I N 22 XU 77 A B LA BRI R VR N R AT RO,
HAFE] T AT s R % A T, AN
MR BB E  AT B R B-H S BB S AT B 2 (P
JEfTAY). Sean st RT3 2.

® 2 ERER, EHRY, TR S AN A 4
FIRIRE IR IETE 60 CHLE T M, #FE T Hmr=%
1) B-RSEBE AT AR, TEIEA Fo N IURIE I N N-— I
ARG S — RIS R R, HeHBET
JIE 0 JEE A FE I 4 1a R 1 BN, R B R A a4z B
(1) 1 J5 N3 i 0 S AR, {EL S B =40 () P e st vy 2
EEE T HERMEE le~1h XM, R T KK
B IE 6 S R . AR, FRIA AR
PR B ) 2% S B2 R AR K, B AN ) 1 S PR 2R
EECIR T SN PRI P 3R, 2R IR A I T B O SE
B, WA (1g)sihs 2 (1h), VER SR, &N~

F2 OWEIERE 1 SETBIERELE 2 50 4 SN R - R AT A 3 5 S

Table 2 Synthesis of f-nitroamide derivatives 3 or 5 from f-nitroalkenes 1 and carbamoylsilanes 2 or 4

Entry p-Nitroalkene Carbamoylsilane Product Time%h Yield*</%
o
Q OEt ~\ OEt \
Me Si)I\N/ o< p o~ HN™
= 3 \ / \ /
EO | H O,N 1
! o 2 o 0 83
NO, 2 O2N H H Pr
1a 3a
% i OEt ~ OEt \
Me3Si)I\N/ o<( ipNT o~ HN™
EtO = H \ i 0O,-N \ /
2 | o 2 o 18 89
1E02 i N Ry FPT
o
i Pg OEt “y— OEt \
Et0” Me;Si~ "N~ O~ Cgffisd-NMe, O=(" HN
3 NO ' H o Osz—(&O 25 64
i N7 2 ON  H H o CeHad-NMe
1c | 3c 64 2
2 )OL OEt OEt \
N
Et0” MesSi~ "N~ 0#\ Ce N4-4-0Me O~ HNT
2 e
1d © N H 3¢ M CeHp4-0Me
o
0
OEt ~ OEt \
N— —
Et07 N M'eaSi)L N~ O={ CepigaMe O HN
5 I , | H L NS 27 75
] : O2N H e CeHidMe
e
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S
Entry p-Nitroalkene Carbamoylsilane Product Time%h Yield>*/%
o)
o) OEt ~,,__ OEt \
EO™ N M O=(" pp) O~ HN
6 I Messi™ N Hv‘_'{@o O,N 9 85
2 2 O,N H 3f H Ph
1
o] o OEt ~ OEt \
_ )L P O~ cqpisa-Cl o= HN
7 F1O Megsi”™ N H 5 0Ny 8 95
NO O,N
1g cl 2 2 H 3g H  CeH4-Cl
o o OEt N OEt \
NO, 0= C4H,-3-NO 0~/ HN—
= . “elfla 2
8 Etom MeSSi)J\N/ H o osz‘_’rg 6 96
NOZ 2 ] 02N H H 0
1h 3h CgHa-3-NO,
o]
o) OEt ~__ OEt \
o} o~ 21N o=/
= AL
9 EtO Y Me38|)l\]/ H s O,N \/._<§ 9 80
1 2 2 O2N H 2-furyl
o)
o) OEt N OEt \
S o</ th enyl Oo=(
= \ Y \
10 EtO | ) MeSSi)J\N/ 7_& ON 7—(& 13 79
NO, 2 ] 2-thienyl
1j 3
o) OEt “n— OEt \
o) N
N O=(" 2-pyfidyl o=/
7 \ , \
11 EtO | > MeSSi)J\N/ H*/‘—({o OoN 7—<§ 7 82
NG, = 2 ! O2N H 2-pyridyl
1k
o o) OEt OEt \
“« P 0=/ CHFCHPh o</
12 Ny OBt MesSi rlu/ OH o M 6 85
N H
u Noz 2 2 3l CH=CHPh
0 )OL Q/orzt N o §/OEt N~
= -4 NMe
13 F10 MesSi” N0 7_(@ 2 o~ \ 19 53
N02 N/ ]
1c | 4 C5H4-4 NMe,
P
Q )OL =N oa/OEtC\ /0 OQ/OEt N
= . e - e
14 EtO Me3Si”~ "N” "0 H s o N \ 17 64
NO, I 2
1e 4 5e CGH4'4 -Me
o) o) Oo—
Ot N/ OEt \
)J\ AN o=/ O~ HNT\
15 Et0” MegSi™ "N "0 HM‘ ANy 10 68
NO, H  pn©
1f 4 5f
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Entry p-Nitroalkene Carbamoylsilane Product Time%h Yield*</%
(0] 0 o—
OEt N,/ OEt \
N —~
16 Et0” N Me3Si)J\ N o7 ?f/ 96@4‘4‘0' Og?f/‘ HN o~ 10 20
NO, cl | oN H© H :C ol
19 4 59 sHa-4-
(0] 0 o—
OEt ~,_/ OEt \
NO, N NN
17 Et0” 7 Messi” "N 07 ?f/ 96@4'3"“02 ozcrff/\ ,Hé o~ g %
NO2 oN  HO H "
1h 4 2 5h CGH4-3-N02
o 0O
OEt N, _/ OEt \
S . AN O~/ o4nN O~ HN
18 Eto)m Me;Si N (o) Ht 2 lth|§nyl O N ) 0 15 7
NO, oN  HO H o
1j 4 2 5§ 2-th|enyl

@ The reaction time is that of complete consumption of carbamoylsilane in toluene at 60 °C. ®Isolated yield based on S-nitroalkenes 1. €1 : 1.2 molar ratio of

f-nitroalkenes 1 and carbamoylsilane 2 or 4.
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TKAE, RIS LL 90%K 7= AR T N-F JE-a- 2R -
B-TiHFE-B- £ E B FE T I (517) (Scheme 3).
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Scheme 3 Formation of f-nitro-f-ethoxycarbonyl secondary
amides by acid hydrolysis of 5
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B a3 1R R
Figure 1 Crystal structure of compound 3f
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Scheme 4 Proposed mechanism of the aminocarbonylation of
nitroalkenes with carbamoylsilanes
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Wt %7 VERE G R - R i AN HR 4R R AR A () AP
JetiT A, AT ER AR IR R e, RO, AE
FHHEAGTR, SEA I BEvER R LS A A 5. R NLAE
MR IR T IR S L 25 R — 2B SRk, 19 3 i PR 2 PR,
AR R, MOZ AR Bt T — R AR R A
P& RIER, MSTEAYE BT A RS 21 2 B
H.

3 LIRS

31 B 5IE

i LRI 384 (Bruker AR 600, k5 A TMS); 1
FIHZL AN REA (IMPACT-410, % 88 KBr JE /), 7T&
S HTAC(BA-1108); b0 28 = J 22 AN AR T AR = B I s
EAL, RAWEERIE.

P B SE AT IRN B  0  4- 55 42 HE ST iR T
ik, SHERERAS S EREFH, R,
IE T ARG A Al R Inas Ak B 2 —
R AR S e SO FRAG Y, T R L
JEHR(TLC)EREE, 4385 200~300 H fkE it &
FEF8E ] 2R £ B AA T Bk )V 540,

32 ZWHE

TR TR IR I T, 7 Schenk (10 mL)
1,0 CRIIA 0.50 mmol a-fifi-2-47 R 2.l 1 A1 2 mL
ToKHZK, $iFE 20 min J5, 0 0.60 mmol & F Bt LA
B2 85 4. n5e 5 A EE 15 min, ERUKBHEREE, N
WE| 60 CJatEIR Y, )2 Gk (TLC)A I 2 2 F
FREREE AT . RN, AR LR, RO
s 547 k(7 T8 60~90) A JETTH, BEATRER (il kL
I, RGN SYERY), AR - R
T A4 3 B S.

N,N- - Fi 5o T 3 -p- 1§ 5 -p- B PRI T B 2 (Ba):
TEEEK, 77 83.1%. m.p. 106.0~108.0 ‘C; '"H NMR
(600 MHz, CDCL3) 8: 5.91 (d, J=3.2 Hz, 1H), 4.90 (d, J=
3.2 Hz, 1H), 3.81~3.88 (m, 2H), 3.03~2.76 (m, 3H),
2.12~2.51 (m, 3H), 1.37~1.35 (m, 4H), 1.01~0.95 (m,
6H); 3C NMR (150.8 MHz, CDCl;) d: 158.9, 123.8, 123.2,
86.9, 43.1, 41.1, 322, 31.9, 25.3, 19.8, 13.9, 12.2; IR
(KBr) v: 1735, 1641, 1560, 1398 cm !. Anal. calcd for
C1HxN,Os: C 50.76, H 7.74, N 10.76; found C 50.98, H
7.45, N 10.60.

N,N- — F S -o- 57 TR 3 - - il 5 - B- £ S0 228 T Tk e
(3b): B AR, 7% 89.2%. 'H NMR (600 MHz,
CDCls) &: 5.64, 5.61 (each d, J=10.8 Hz, 1H), 4.31, 4.23
(each q, J=7.2 Hz, 2H), 3.73, 3.66 (each d, J/=10.8 Hz,
1H), 3.19, 3.17 (each s, 3H), 2.96 (s, 3H), 1.95~1.92 (m,

http://sioc-journal.cn/ 3885
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1H), 1.33, 1.26 (each t, J/=7.2 Hz, 3H), 1.05~0.99 (m,
6H); *C NMR (150.8 MHz, CDCl;) 8: 169.9, 169.8 164.6,
163.9, 89.1, 88.9, 63.2, 63.1, 47.0, 46.4, 38.3, 38.1, 36.0,
35.8, 28.7, 28.6, 20.5, 20.1, 18.6, 18.4, 13.8, 13.7; IR
(KBr) v: 1753, 1641, 1566, 1373 cm™!. Anal. calcd for
C11H20N0s: C 50.76, H 7.74, N 10.76; found C 50.47, H
7.92,N 10.97.

N,N-— i B -o-(4- — FG B8 ) R IE-B- T Jik-B- £ 5 ik
FEABENZ (3c): W E O, 7% 64.3%. m.p. 90.0~
92.0 C; '"H NMR (600 MHz, CDCl3) J: 7.15~6.63 (m,
4H), 5.86, 5.81 (each d, /=10.8 Hz, 1H), 4.65, 4.61 (each
d, J=10.8 Hz, 1H), 4.28, 3.97 (each q, J=7.2 Hz, 2H),
2.99~2.92 (m, 12H), 1.29, 0.98 (each t, /=7.2 Hz, 3H);
BC NMR (150.8 MHz, CDCl;) &: 169.7, 169.4, 164.2,
163.6, 150.6, 150.5, 129.5, 129.1, 118.8, 117.7, 112.7,
112.6, 91.8, 89.0, 63.1, 62.6, 49.5, 49.0, 40.3, 40.2, 37.1,
36.9, 36.1, 35.9, 13.8, 13.6; IR (KBr) v: 1739, 1645, 1570,
1307 cm™ . Anal. caled for C1¢H23N30s: C 56.96, H 6.87, N
12.46; found C 56.68, H 6.99, N 12.27.

N,N-— H B -o-(4- H AU 0K ) R S -B- i 2R - - SR i Ik
FBENZ (3d): B AR, 7% 76.1%. 'H NMR (600
MHz, CDCls) 6: 7.23~6.84 (m, 4H), 5.86, 5.80 (each d,
J=10.8 Hz, 1H), 4.70, 4.66 (each d, J=10.8 Hz, 1H),
4.27,3.96 (each q, J=7.2 Hz, 2H), 3.78, 3.77 (each s, 3H),
2.98, 2.96 (each s, 3H), 2.94, 2.92 (each s, 3H), 1.29, 0.96
(each t, J=7.2 Hz, 3H); '3C NMR (150.8 MHz, CDCl;) ¢:
169.3, 169.0, 164.1, 163.4, 159.9, 130.0, 129.6, 123.9,
122.9, 114.7, 91.7, 88.9, 63.2, 62.7, 55.3, 55.2, 49.4, 49.0,
37.1, 36.9, 36.1, 35.9, 13.7, 13.6; IR (KBr) v: 1747, 1641,
1560, 1254 cm™'. Anal. calcd for CisH2oN2Os: C 55.55, H
6.22, N 8.64; found C 55.31, H 6.47, N 8.50.

N,N-— i B -o-(4- F 2 ) R BE-B- T 2k -B- £ S B L T
Bk (3e): L, 2% 753%. mp. 73~75 C; 'H
NMR (600 MHz, CDCls) ¢: 7.22~7.16 (m, 4H), 5.91,
5.84 (each d, J=10.8 Hz, 1H), 4.73, 4.69 (each d, J/=10.8
Hz, 1H), 4.31, 3.97 (each q, J/=7.2 Hz, 2H), 3.01, 2.98
(each s, 3H), 2.97, 2.95 (each s, 3H), 2.35, 2.34 (each s,
3H), 1.32, 0.96 (each t, J=7.2 Hz, 3H); 3*C NMR (150.8
MHz, CDCL) d: 169.2, 168.9, 164.1, 163.5, 138.8, 130.1,
130.0, 129.1, 128.7, 128.3, 128.1, 91.7, 88.9, 63.3, 62.7,
49.8,49.5, 37.1, 36.9, 36.2, 36.0, 21.2, 21.1, 13.8, 13.5; IR
(KBr) v: 1750, 1651, 1557, 1519, 1353 cm '. Anal. caled
for CisHzoN2Os: C 58.43, H 6.54, N 9.09; found C 58.18,
H6.70, N 9.11.

N,N-—H B -q- 28 Fik - B- i i - B- 2 58 0 8 TR 1t ik (316):
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R OEE, 7% 85.2%. m.p. 74~76 C; "H NMR (600
MHz, CDCl;) ¢: 7.38~7.31 (m, 5H), 5.92 (d, J=10.8 Hz,
1H), 4.76 (d, J=10.8 Hz, 1H), 3.94 (q, J=7.2 Hz, 2H),
3.01, 3.00 (each s, 3H), 2.97, 2.96 (each s, 3H), 0.91 (t, J=
7.2 Hz, 3H); 3C NMR (150.8 MHz, CDCl;) J: 168.7,
164.1, 131.2, 129.3, 128.9, 88.9, 62.7, 49.8, 36.9, 36.2,
13.5; IR (KBr) v: 1741, 1641, 1560, 1304 cm '. Anal.
calced for Ci4H1sN,Os: C 57.13, H 6.16, N 9.52; found C
57.35,H 6.01, N 9.30.

N,N- 1 Jk-o-(4- 50) R Hk - B- i 55 - - S8 P B TR Tk
2 (3g): TLEEE, P23 952%. mp. 94~96 C; 'H
NMR (600 MHz, CDCl;) ¢: 7.36~7.28 (m, 4H), 5.89,
5.83 (each d, J/=10.8 Hz, 1H), 4.75, 4.71 (each d, J=10.8
Hz, 1H), 4.30, 3.99 (each q, J=7.2 Hz, 2H), 3.01, 2.98
(each s, 3H), 2.96, 2.95 (each s, 3H), 1.31, 0.99 (each t,
J=17.2 Hz, 3H); 3C NMR (150.8 MHz, CDCl;) 6: 168.7,
168.4, 163.8, 163.2, 135.1, 130.7, 130.2, 129.8, 129.7,
129.6, 91.4, 88.7, 63.4, 62.9, 49.3, 49.0, 37.1, 37.0, 36.3,
36.0,13.7, 13.6; IR (KBr) v: 1739, 1644, 1561, 1311 cm .
Anal. caled for C14H7CIN;Os: C 51.15, H 5.21, N 8.52;
found C 51.30, H 5.09, N 8.28.

N,N-— W1 J-o-(3-TiF 55 ) R = -B-fiF B - B- L S B BE TN
i (3h): R EEE, 722 96.0%. m.p. 96~98 C; 'H
NMR (600 MHz, CDCl;) o: 8.23~7.56 (m, 4H), 5.94,
5.89 (each d, J/=10.8 Hz, 1H), 4.92, 4.87 (each d, J/=10.8
Hz, 1H), 4.30, 4.00 (each q, J=7.2 Hz, 2H), 3.05, 3.04
(each s, 3H), 2.97, 2.95 (each s, 3H), 1.30, 0.96 (each t,
J=17.2 Hz, 3H); 3C NMR (150.8 MHz, CDCl;) : 167.9,
167.7, 163.4, 162.9, 148.7, 148.6, 134.9, 134.5, 134.4,
133.6, 130.5, 124.0, 123.9, 123.5, 91.2, 88.5, 63.7, 63.2,
49.2, 48.9, 37.3, 37.1, 36.4, 36.2, 13.7, 13.6; IR (KBr) v:
1734, 1644, 1541, 1353 cm . Anal. calcd for C4H17N307:
C 49.56, H 5.05, N 12.38; found C 49.81, H 5.31, N 12.19.

N,N-— F ik -0~(2)- 15K Wi ik - B- it ik - B- 2 B8 B 6 T T
[ (3i): R FEEARE A, 775 80.0%. m.p. 70.0~72.0 C;'H
NMR (150.8 MHz, CDCl3) o: 7.40~6.31 (m, 3H), 5.95,
5.90 (each d, /=10.8 Hz, 1H), 4.98 (d, J/=10.8 Hz, 1H),
4.28,4.10 (each q, J=7.2 Hz, 2H), 3.05 (s, 3H), 2.97, 2.96
(each s, 3H), 1.29, 1.12 (each t, J=7.2 Hz, 3H); 3C NMR
(CDCls, 151 MHz) o: 166.7, 166.5, 163.8, 163.0, 145.6,
144.7, 143.7, 143.5, 111.0, 110.9, 110.0, 109.8, 89.2, 86.9,
63.4, 63.1, 44.2, 43.8, 37.2, 37.0, 36.3, 36.0, 13.7; IR
(KBr) v: 1743, 1651, 1561, 1322 cm™'. Anal. calcd for
C12H16N2Os: C 50.70, H 5.67, N 9.85; found C 50.90, H
5.54,N 9.62.
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N,N-— W J-~(2)- W5 Wy JE-B- il B - B- £ 48 B 5 TR Tk
f#(3j): Tk, 7% 79.2%. m.p. 110.0~112.0 C;'H
NMR (600 MHz, CDCl3) ¢: 7.33~6.98 (m, 3H), 5.94,
5.89 (each d, J/=10.8 Hz, 1H), 5.11, 5.07 (each d, J=10.8
Hz, 1H), 4.31, 4.08 (each q, J=7.2 Hz, 2H), 3.11, 3.09,
(each s, 3H), 3.00, 2.98 (each s, 3H), 1.32, 1.07 (each t,
J=17.2 Hz, 3H); *C NMR (150.8 MHz, CDCl;) &: 168.5,
168.2, 163.8, 163.1, 133.5, 132.4, 128.2, 128.1, 127.4,
127.3, 127.0, 91.8, 88.8, 63.4, 63.0, 45.1, 44.4, 37.3, 37.2,
36.3, 36.1, 13.7, 13.6; IR (KBr) v: 1743, 1651, 1557, 1311
cm '. Anal. calcd for C12H6N2OsS: C 47.99, H 5.37, N
9.33; found C 47.70, H 5.44, N 9.59.

N,N-—H i -0-(2)- ML BE £ -B-fiFf B -B- 2 58 F 5= 1A Ik
JZ(3K): SRR, 7% 82.2%. 'H NMR (600 MHz,
CDCl;) o: 8.23~7.56 (m, 4H), 5.96 (d, J=10.8 Hz, 1H),
4.93 (d, J/=10.8 Hz, 1H), 4.04~3.97 (m, 2H), 3.08, 3.06,
(each s, 3H), 3.00, 2.99 (each s, 3H), 0.98 (t, J/=7.2 Hz,
3H); 3C NMR (150.8 MHz, CDCl;) 6: 167.7, 163.4, 148.6,
134.8, 133.6, 130.5, 123.9, 88.5, 63.2, 48.9, 37.1, 36.4,
13.6; IR (KBr) v: 1735, 1641, 1566, 1354 ¢cm™!. Anal.
caled for Ci3H7N3Os: C 52.88, H 5.80, N 14.23; found C
52.61,H5.99, N 14.09.

N,N-— W J -o- P 1 25 -B- Tl = -B- £ 8 0 ik TR TG i
@): FEFE AWK, F5F 85.1%. 'H NMR (600 MHz,
CDCl;) d: 7.35~7.32 (m, 5H), 6.66~5.98 (m, 2H), 5.80,
5.73 (each d, /=10.8 Hz, 1H), 4.47~4.20 (m, 3H), 3.18
(s, 3H), 3.01, 3.00 (each s, 3H), 1.31, 1.17 (each t, J=7.2
Hz, 3H); '*C NMR (150.8 MHz, CDCl;) &: 168.7, 168.5,
164.1, 163.2, 136.9, 1354, 128.8, 128.7, 126.7, 126.6,
120.1, 119.3, 90.1, 87.7, 63.3, 63.0, 48.1, 47.8, 37.3, 37.1,
36.3, 36.1, 13.9, 13.8; IR (KBr) v: 1747, 1641, 1560, 1398
cm . Anal. caled for C;¢HzoN2Os: C 59.99, H 6.29, N
8.74; found C 59.70, H 6.50, N 8.99.

N-FP B -N- AR R kg (4- 2 R UBR ) 2R - B- i - B-
LR IR HE Y (Se): R AR, 77 & 53.1%. 'H
NMR (600 MHz, CDCl3) d: 7.17~6.64 (m, 4H), 591~
5.82 (m, 1H), 4.92~4.44 (m, 3H), 4.31~3.99 (m, 2H),
3.27, 3.22 (each s, 3H), 3.02~2.95 (m, 9H), 1.31, 1.01
(each t, J=7.2 Hz, 3H); 3C NMR (150.8 MHz, CDCl;) ¢:
164.0, 150.8, 129.7, 129.5, 129.3, 129.0, 112.7, 91.7, 89.0,
80.5, 78.0, 77.8, 62.6, 55.7, 49.9, 49.7, 49.6, 40.2, 40.1,
33.4,33.1, 32.9, 13.7, 13.5; IR (KBr) v: 1755, 1670, 1561,
1508, 1358 cm™!. Anal. calcd for Ci7H,sN3O04: C 55.58, H
6.86, N 11.44; found C 55.69, H 6.79, N 11.22.

N-F - N- A B o (4- R 3R ) 2R D -B-fiF 2 -B- 258
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P KL Y I 1 (Se): R B CUIUA, 77 % 64.3%. 'H NMR
(600 MHz, CDCl3) 6: 7.22~7.16 (m, 4H), 5.90~5.83 (m,
1H), 5.04~4.46 (m, 3H), 4.46~3.95 (m, 2H), 3.46~3.20
(m, 3H), 3.05~2.97 (m, 3H), 2.34~2.32 (m, 3H), 1.30,
0.96 (each t, J=7.2 Hz, 3H); C NMR (150.8 MHz,
CDCl) o: 170.9, 170.6, 170.2, 163.8, 163.4, 139.0, 138.9,
130.1, 130.0, 128.8, 128.7, 128.4, 128.2, 127.6, 91.6, 88.9,
80.6, 78.0, 77.8, 63.2, 62.7, 55.7, 55.2, 50.2, 50.0, 49.9,
49.7, 34.1, 33.1, 32.9, 21.0, 13.7, 13.4; IR (KBr) v: 1751,
1654, 1651, 1508, 1374 cm™ . Anal. calcd for C16H22N,O¢:
C 56.80, H 6.55, N 8.28; found C 56.78, H 6.74, N 8.19.

N-F - N- S R i -o- R BT 2 - B- LU A
kR (50): LB, 7% 68.4%. '"H NMR (600 MHz,
CDCl3) o: 7.38~7.34 (m, 5H), 5.96~5.86 (m, 1H),
4.92~4.50 (m, 3H), 4.31~3.93 (m, 2H), 3.24, 3.02 (each
s, 3H), 3.01~2.99 (m, 3H), 1.32, 0.94 (each t, J=7.2 Hz,
3H); '3C NMR (150.8 MHz, CDCl;) 6: 170.7, 170.4, 169.8,
163.8, 129.4, 129.3, 129.0, 128.9, 128.5, 128.4, 91.6, 88.9,
80.6, 78.1, 77.9, 63.3, 63.2, 62.7, 55.7, 55.2, 50.6, 50.3,
50.1, 34.2, 33.2, 32.9, 13.8, 13.4; IR (KBr) v: 1755, 1654,
1561, 1386 cm . Anal. calcd for CisH20N2Os: C 55.55, H
6.22, N 8.64; found C 55.31, H 6.11, N 8.38.

N-FHE-N- F A T B -0-(4- 50 R B -B- T 55 - - £ 58 Pk
H I BERE (5): ToEBAE, 773 80.1%. '"H NMR (600
MHz, CDCl;3) d: 7.37~7.30 (m, 4H), 5.92~5.83 (m, 1H),
4.92~4.59 (m, 3H), 4.33~3.98 (m, 2H), 3.26, 3.21 (each
s, 3H), 3.02, 3.00 (each s, 3H), 1.32, 1.01 (each t, J=7.2
Hz, 3H); *C NMR (150.8 MHz, CDCl3) 6: 170.0, 169.7,
163.6, 163.2, 135.3, 130.3, 129.9, 129.8, 129.7, 129.6,
129.5, 129.4, 91.5, 91.3, 88.6, 80.9, 78.1, 77.9, 63.4, 62.9,
55.8,55.3,49.8,49.4,49.2, 34.3,33.2, 33.0, 13.7, 13.5; IR
(KBr) v: 1751, 1658, 1565, 1483 cm !. Anal. calcd for
CisH19CIN2Os: C 50.22, H 5.34, N 7.81; found C 50.38, H
5.24,N 7.68.

N-FH - N- A B - (3 228 ) 2R T -B-iF 2 -B- 258
P = T Ji (Sh): W& AR, 7% 82.1%. 'H NMR
(600 MHz, CDCls) d: 8.27~7.57 (m, 4H), 5.99~5.94 (m,
1H), 5.07~4.61 (m, 3H), 4.35~4.00 (m, 2H), 3.43~3.22
(m, 3H), 3.10~3.03 (m, 3H), 1.33, 1.00 (each t, J=7.2
Hz, 3H); 3C NMR (150.8 MHz, CDCl3) 6: 169.6, 163.1,
134.8, 134.7, 134.4, 130.5, 130.1, 124.2, 124.1, 123.7,
123.6, 91.1, 88.6, 88.5, 81.4, 78.2, 78.1, 63.7, 63.2, 63.1,
56.0, 55.4, 49.7, 49.4, 49.1, 35.4, 33.1, 13.7, 13.5; IR
(KBr) v: 1743, 1662, 1565, 1358 cm !. Anal. calcd for
CisH19N3Os: C 48.78, H 5.19, N 11.38; found C 48.86, H
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5.35,N 11.12.

N- B 3 N- P4 3 - 0-(2)- I 7y i - B- T i - - 2 B
FENBEIZ(S)): Ok, 7% 71.2%. '"H NMR (600
MHz, CDCls) d: 7.30~6.97 (m, 3H), 5.95~5.88 (m, 1H),
5.25~4.65 (m, 3H), 4.32~4.07 (m, 2H), 3.29, 3.23, (each
s, 3H), 3.12~3.02 (m, 3H), 1.32, 1.08 (each t, J=7.2 Hz,
3H); 3C NMR (150.8 MHz, CDCl3) d: 170.2, 169.9, 163.5,
163.1, 128.5, 128.4, 128.8, 128.2, 127.4, 127.3, 127.2,
127.0, 91.9, 91.7, 88.8, 88.7, 81.0, 78.1, 78.0, 63.4, 63.3,
63.0, 55.9, 55.4, 55.3, 45.6, 45.4, 44.9, 44.8, 34.5, 34.1,
33.3, 33.1, 13.7, 13.5; IR (KBr) v: 1751, 1654, 1565, 1382
cm . Anal. caled for Ci3HsN2O6S: C 47.26, H 549, N
8.48; found C 47.40, H 5.48, N 8.61.

N-F - 2 - - R JE - p- £ BE PR IE TR B B (51):
BAK, 753 90.2%. '"H NMR (600 MHz, CDCl;) o:
7.36~7.31 (m, 5H), 5.89~5.85 (m, 1H), 5.52 (s br, 1H),
4.38~4.35 (m, 1H), 4.33~3.93 (m, 2H), 2.80~2.77 (m,
3H), 1.32, 0.91 (each t, J=7.2 Hz, 3H); 3C NMR (150.8
MHz, CDCl:) 6: 169.5, 169.4, 163.6, 163.2, 133.1, 132.3,
129.4, 129.3, 129.1, 129.0, 128.7, 128.3, 90.2, 88.1, 63.4,
62.8, 53.2, 52.9, 29.7, 26.8, 13.8, 13.4. Anal. calcd for
CisHaoN>Og: C 55.71, H 5.75, N 9.99; found C 55.92, H
5.62,N 9.76.

HBh# kL (Supporting Information) H stk 5410 'H
NMR, 3C NMR ¥ &l X ehp Rl ) LG 9 AT 9 s
(http://sioc-journal.cn/) . N K.
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