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Base Promoted Annulation of Carbodiimides to Access of
Quinazoline and Their Derivatives

Tang, Lingjuan®’ Lu, Xinmou” Ji, Shunjun™”
(“ Analysis and Testing Center, Nantong University, Suzhou 226019)
(® Key Laboratory of Organic Synthesis of Jiangsu Province, College of Chemistry, Chemical Engineering and
Materials Science, Soochow University, Suzhou 215123)

Abstract An efficient methodology to access of quinazoline derivatives by the reaction of carbodiimides and alcohol under
basic conditions has been developed. This paper provides an attractive strategy for construction of the quinazoline compounds
and other heterocyclic compounds in a high reaction yield by using simple starting materials in mild reaction conditions and
short reaction time.

Keywords carbodiimides; a,f-unsaturated ketone; quinazoline and their derivatives; metal-free
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Figure 1 Select biologically active quinazoline and their derivatives
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Scheme 1 Traditional methods for the construction of quinazo-
line derivatives

R T IR AR R PR R, LU A
FARU Wittig J5RER A5 e kR S AT AR, WidT
A RO R S I SR E A B LD, IR HLZ
BRF LT8R (DRBZEAFBONHZ]; Q)T abf A
re SN BRECE; (3) 5B AN <5 e T ) A R R 4

EAER, WAL GV 5 H i v et L i DAk
Wi & AT FE AT T — RHUIGE. A7 AP
e Bk LA CO TEAR R AL & Y, — 4RIk
B W S E N A AR AL S R, BL Wu
PRI YR B M e S R e e/ S R —
ZBEAEAL ER AL & BU(Scheme 2). G 453X B4, FAiT
F VAR B S B4 7 B R AL, A7 10 SR A R EE A 2
SRR, I A B R AR AL S, v
L S M SR AL S I AR D

2015 ARFRATTERA LRI F 2R 5 5 1 R R LA
SR AT B BB — I RE AL &9, HRAR AT AR TR —
WA &S 5 K S v ek S AT A B AR
AP, LR BRATTUR AR A T 5% TSI g AR, R
SRR I EAL S AT IE 2 E RE RIS, BE S fEmAT
PR 5 5 SR A AR NG| WA S5 L 5% A SR AR S — 5 A7
Ak 2 5| W Y BE 1A 45 R RO AL 502

1 HR5iTR

BT UL EwAE, EaATER T 1-2KH-3-2-((K
FE TS HE) Y 2 ) S 2 ) R ) T -2- 0 - 1 - (1) V-FR 2
W5\ Wk(2a), TELATE/K ZBERER, 2 equivilfEH T &M
DA A2 5 A g e B AR S A1 iy e b ARk 5 3a)
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B2 BRI EY S SRR LY

Scheme 2 Construction of quinazoline derivatives via carbodiimide
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1a
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Scheme 3 Construction of quinazoline derivatives
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LTI T AV IIE THAY) 3a 551
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Figure 2 X-ray structure of 3a

XPZ IR SEARARA S R WAR 1. ERFRAT R IR
ASINREAE IR [ S ANGE K A (Table 1, Entry 1), #RJE %}
S MAS R B TEAUBREEAT T I, I A8 JC LSS B,
U1 Cs,CO5+ K,CO5. Na,CO;. NaHCO;. KHCOs I, )
R IILE 60%~70%2 [8](Table 1, Entries 2~6). %
M KOH. NaOH. ~-BuOK #E47 SN, Sz i e %
FETH A 70%LL E, Fodr DU A NaOH A i o e % A
1H1(77%) (Table 1, Entries 7~9). 2 Ja*t JURA MU T
TRIE, RIS A I NaOH 4f(Table 1, Entries
10~13). Faisetfa, AT MBI T Tk, [
A 1.5 h BB R B =i (Table 1, Entries 14~19).
BB I N SE AT T 0RIE, R 40 CHF SN R B
If(Table 1, Entries 20~23). X} St H B NaOH 1
BHHT Tk, 15 1 equiv. NaOH Fl B AR &, 3a
4y B F ik 84%(Table 1, Entries 24~28). 258347
PLEEE, A48 H 1a (0.5 mmol)7E 1 equiv. NaOH #i
TP1E R7E 2 mL EtOH HF 40 ‘C N 1.5 h Atz
NS

748 http://sioc-journal.cn/

R1 KM

Table 1 Optimization of reaction conditions

(0]
O .
E:(\)Lph NaOH (1 equiv.) Ph o
EtOH, 40 °C, 1.5 h Nig
N 1: N—Ph " /)\o A~
3a
Entry  Base (equiv.) T%C Time/h Yield /%
1 — 40 1.5 NR
2 Cs,CO5(2) 40 1.5 67
3 KyCO5;(2) 40 1.5 69
4 NayCO;5(2) 40 1.5 63
5 NaHCO; (2) 40 1.5 64
6 KHCO; (2) 40 1.5 69
7 KOH (2) 40 1.5 74
8 NaOH (2) 40 1.5 77
9 t-BuOK (2) 40 1.5 71
10 Pyridine (2) 40 1.5 55
11 Piperidine (2) 40 1.5 NR
12 Et;N(2) 40 1.5 59
13 DBU (2) 40 1.5 NR
14 NaOH (2) 40 0.25 45
15 NaOH (2) 40 0.5 58
16 NaOH (2) 40 1 61
17 NaOH (2) 40 1.5 77
18 NaOH (2) 40 2 61
19 NaOH (2) 40 4 59
20 NaOH (2) 20 1.5 52
21 NaOH (2) 40 1.5 75
22 NaOH (2) 60 1.5 77
23 NaOH (2) Reflux 1.5 73
26 NaOH (0.5) 40 1.5 70
27 NaOH (1) 40 1.5 90 (84
28 NaOH (1.5) 40 1.5 87

© 2017 Chinese Chemical Society & SIOC, CAS

“Reaction conditions: 1a (0.5 mmol) reacted in 2.0 mL of EtOH. * The tem-
perature of the reaction in solvent. ¢ Yields were determined by LC analysis
with biphenyl as the internal standard. ¢ Isolated yield.
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K2 EEEATEY 3 5 R
Table 2 Synthesis of 2-ethoxy-3,4-dihydroquinazolines 3

o}
A R NaOH ( 1equw)
R3OH 40°C,1.5h
N=C=N—R?2
1

0 o) 0
Ph @ Ph @ Ph
N N
A
N 0/\ N/)\O/

L
N/J\O/\/

3a, 84%

3b, 85% 3¢, 74%
0 o)
Ph Ph /@ Ph /©/ F
N
N
3d, 68% 3e, 60% 3f, 99%
0
3g, 85% 3h, 86%

“ Reaction conditions: 1a (0.5 mmol) reacted in alcohol at 40 °C for 1.5 h. ?
Iso- lated yield.

TEZRA AT, BATIFUE T X2 N R 1) &
PERE FT(Table 2). B 56X RAEA [FIREH [ BLEAT T
R, HINY 1a EFEE. IEREE. IETEEREATE, 341
53 MBELL 85%- 74%- 68%[11 53 B #3145 H b1 =4 3b,
3¢, 3d, {4V 1a 727 N EEH RN, 3 B fe )
TRER] 60% (3e), T RESE H TS5 PR I R Az BELASOR 1 Ji
. &R R AR BB 1T 7T RY

R3-OH

O l NaOH

SO
R 3
+- RE—

FIFR R I, RIUZRIA L&A S 7 3k B 2 Ak
THH], P EEA R IL R 80% A F(3f, 3g, 3h).
HAFE BN SRS &G b T REBF)R, &M
S BEICREERT] 99%LL B3, JLT B H L&
.

P RAT XS 3-Q2-(CREE P2 2 W 2 ) S0 5L 2R
BN IFIRER R YT TR B (G 3), WFT B AR
FE, FERTT SR 6 AE T, OB REAE FORE B (1 s etk 5 A
WA, (FURTERIE AR T, AR T AH . 1 A e )
R X RS AN AR I 34T T IR B 9T, K
PLRUATBURIEIRSE RIS, 2 BCR N 79% (4b), T4

R' 3K L& i 7 56 [F1(OCH3), S M43 55 U % N
80% (4a), T4 R' IRCIENF, S22y BUSCR I T 4
74% (4c).

K3 EMEMATEY) 4 HE R
Table 3 Synthesis of 2H-pyrrolo[3,4-c]quinolin-4(5H)-ones 4

0
A o NaOH ( 1equw /\O
EtOH N/
N=C=N—R’
c o/\
1

40°C,15h
(0]
@ ~ O O
N N
)\O/\ N/)\O/\

4a, 80% 4b, 79% 4c, 74%

=

“ Reaction conditions: 1 (0.5 mmol) reacted in ethanol at 40 C for 1.5 h.
b Isolated yield.
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Scheme 4 A plausible mechanism
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YR SRR IR A4k B, 2 JE a4k B K AR
TN TN R T C, e C Ml AR AR Bl
Y13, 2 R'=0Me I, /¥ 3 KAEEASH A R &=
4.

2 ZEig

KT —FE B —MEHZ S o p- A AR/ 5
W RAL B W S BLAE R — AR B BAT T AR A B 25 B 1
() 2- L AFE-3- 40 -3, 4- T S ME MR AR PR AT AR R T3 5.
SR NIAETC & Jm A S N HEAT, SONARAHER AN, SN E
WAL, SN I 99%. 1K HE— 5 Fy i 2 e etk
WEMILL KA 2S5 I T — R 2 .

3 SWES

3.1 UE5HF

AR Varian InoVa-400 MHz 8% Varian NMR
System 300 MHz £l 58 %, LA CDCLy A7, TMS NN
Fr; ZDAMGIEH Varian FT-1000 Z04MGREAY, KBr &7
SR AL EIRIE S XTS5 B S e AR, TR TR
RIE. HAdRs s Ao Hrat.

3.2 LWHE

1A% 1 (0.5 mmol). NaOH (0. 5 mmol) A 2 3.0 mL
ROH # T Schlenk KM, JHIMME 40 CHiFER
FE 1.5 he NS G RO e 28 ik 265 I R 7, 1E— 20 AE
ENTIV LR LBR)/ V(A R = 1/10115F B bstb &9 2.4-
T HUAR I MR AT AR ).

2-(2- LA IE-3-TR I -3, 4- A M R IR -4 )- 1 -2 7 i
(3a): FEOHLIRY). 'TH NMR (400 MHz, CDCly) 6: 7.78~
7.69 (m, 2H), 7.48~7.39 (m, 1H), 7.35~7.25 (m, 4H),
7.24~7.06 (m, 6H), 6.89 (ddd, J=7.6, 5.4, 3.2 Hz, 1H),
5.54 (dd, J=8.7, 4.0 Hz, 1H), 4.43 (q, J=7.1 Hz, 2H),
3.59 (dd, J=16.2, 8.7 Hz, 1H), 3.33 (dd, J=16.2, 4.0 Hz,
1H), 1.26 (t, J=7.1 Hz, 3H); IR (neat) v: 3065, 2932,
1737, 1585, 1553, 1471, 1445, 766, 754 cm™'; *C NMR
(101 MHz, DMSO-dy) 0: 197.8, 153.4, 146.6, 142.3, 137.1,
133.8, 130.6, 129.4, 129.4, 129.1, 128.5, 126.0, 125.9,
125.7, 125.6, 123.3, 123.1, 63.0, 59.2, 44.4, 14.6. HRMS
(ESI-TOF) caled for C,HysN,O, ([M+H]") 371.1760,
found 371.1758.

2-(2-H AR -3 - 2R 33 4- A M IR -4 - 055 )- 1 - 2K TR i
(3b): EMOEE, mp. 57~59 ‘C; 'H NMR (400 MHz,
CDCly) 0: 7.74~7.69 (m, 2H), 7.45~7.40 (m, 1H),
7.32~7.26 (m, 4H), 7.23~7.14 (m, 5H), 7.10~7.07 (m,
1H), 6.89 (ddd, J=7.6, 6.1, 2.6 Hz, 1H), 5.54 (dd, J=8.6,
4.0 Hz, 1H), 3.90 (s, 3H), 3.57 (dd, J=16.2, 8.7 Hz, 1H),

750 http://sioc-journal.cn/

© 2017 Chinese Chemical Society & SIOC, CAS

3.32 (dd, J=16.2, 4.0 Hz, 1H); °C NMR (101 MHz,
CDCly) d: 197.3, 154.1, 142.4, 141.8, 136.9, 133.2, 129.0,
128.4, 128.1, 125.9, 125.6, 125.56, 125.4, 123.4, 123.1,
59.2, 54.3, 44.1; IR (neat) v: 3063, 2939, 1735, 1586,
1559, 1472, 1441, 761, 758 cm™'. HRMS (ESI-TOF) calcd
for Co3Hy N0, (IM+H]") 357.1603, found 357.1590.

2-(2-TH A -3 2R 0 -3 4- — S M IRk -4- 355 )- 1 - 2K P Rl
(3c): FHOPIRY). "H NMR (400 MHz, CDCly) d: 7.77~
7.71 (m, 2H), 7.46 (t, J=7.4 Hz, 1H), 7.36~7.28 (m, 4H),
7.25~7.14 (m, 5H), 7.08 (d, J=7.4 Hz, 1H), 6.94~6.87
(m, 1H), 5.54 (dd, J=8.7, 4.0 Hz, 1H), 4.31 (tt,J=7.8, 3.8
Hz, 2H), 3.59 (dd, J=16.1, 8.7 Hz, 1H), 3.34 (dd, J=16.1,
4.1 Hz, 1H), 1.68~1.60 (m, 2H), 0.86 (t, J=7.4 Hz, 3H);
BC NMR (101 MHz, CDCl) d: 197.6, 153.9, 133.3, 128.9,
128.6, 128.5, 128.2, 125.8, 125.7, 125.6, 125.5, 123.3,
123.1, 68.9, 59.2, 44.2, 22.2, 10.6; IR (neat) v: 3069, 2935,
1732, 1584, 1558, 1472, 1441, 769, 751 ¢cm~'. HRMS
(ESI-TOF) caled for CpsHasN,O, (IM+H]™) 385.1916,
found 385.1904.

2-(2- T A FE-3- TR -3, 4- A W R R -4 )- 1- 2K T
(3d): #EO[EE, mp. 80~82 ‘C; 'H NMR (400 MHz,
CDCly) d: 7.80~7.70 (m, 2H), 7.53~7.44 (m, 1H),
7.38~7.27 (m, 4H), 7.24~7.13 (m, 5H), 7.08 (dd, J=7.6,
1.3 Hz, 1H), 6.95~6.86 (m, 1H), 5.54 (dd, J=8.7, 4.0 Hz,
1H), 4.36 (t, J=6.6 Hz, 2H), 3.60 (dd, J=16.1, 8.7 Hz,
1H), 3.34 (dd, J=16.1, 4.1 Hz, 1H), 1.67~1.57 (m, 2H),
1.34~1.27 (m, 2H), 0.88 (t, J=7.4 Hz, 3H); "C NMR
(101 MHz, CDCLy) 6: 197.0, 153.3, 142.1, 141.5, 136.5,
132.7, 128.4, 128.0, 127.9, 127.7, 125.2, 125.2, 125.0,
1249, 122.7, 122.6, 66.6, 58.7, 43.6, 30.3, 18.7, 13.3; IR
(neat) v: 3061, 2933, 1731, 1589, 1555, 1474, 1447, 761,
755 cm . HRMS (ESI-TOF) caled for CasHy7N,O, ([M+
H]") 399.2073, found 399.2070.

2-(2-F I -3-FE R -3 4- A R -4-3E)-1- 5 7
fiil (3e): K, mp 120~122 ‘C; '"H NMR (400
MHz, CDCl3) §: 7.76 (d, J=7.3 Hz, 2H), 7.49 (t, J=7.4
Hz, 1H), 7.38~7.28 (m, 4H), 7.23~7.12 (m, 5H), 7.08 (d,
J=7.3 Hz, 1H), 6.90 (td, J=7.2, 1.4 Hz, 1H), 5.53 (dd,
J=8.7, 4.0 Hz, 1H), 5.42 (dt, J=12.5, 6.2 Hz, 1H), 3.59
(dd, J=16.1, 8.7 Hz, 1H), 3.34 (dd, J=16.1, 4.0 Hz, 1H),
1.33 (d, J=6.3 Hz, 3H), 1.23 (d, J=6.2 Hz, 3H); "°C
NMR (101 MHz, CDCly) 6: 197.2, 152.6, 142.3, 141.67,
136.6, 132.7, 128.3, 128.0, 127.9, 127.7, 125.3, 124.9,
124.7, 122.6, 122.5, 69.7, 58.6, 43.5, 21.7, 21.1; IR (neat)
v: 3072, 2947, 1738, 1579, 1566, 1466, 1453, 774, 756

Chin. J. Org. Chem. 2017, 37, 746~752
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cm . HRMS (ESI-TOF) calcd for C,sHsN,O, (IM+H]")
385.1916, found 385.1919.

2-(2- LA HE-3 0GR JE-3,4- A ME PR IRR-4- 35 )- 1 - 2R
PR (3f): FEOE A, mp. 92~93 ‘C; 'H NMR (400
MHz, CDCly) d: 7.75~7.67 (m, 2H), 7.47~7.40 (m, 1H),
7.31 (dd, J=8.3, 7.2 Hz, 2H), 7.23~7.13 (m, 4H), 7.09~
7.04 (m, 1H), 7.02~6.94 (m, 2H), 6.90 (ddd, J=7.5, 6.2,
2.4 Hz, 1H), 5.48 (dd, J=8.1, 4.4 Hz, 1H), 4.40 (qd, J=
7.1, 5.2 Hz, 2H), 3.50 (dd, J=16.1, 8.1 Hz, 1H), 3.33 (dd,
J=16.1, 4.4 Hz, 1H), 1.23 (t, J=7.1 Hz, 3H); >C NMR
(101 MHz, CDCly) §: 197.3, 153.4, 142.6, 138.0, 137.9,
136.9, 133.2, 128.5, 128.1, 127.8, 127.7, 125.4, 125.3,
123.3, 123.1, 115.8, 115.5, 63.1, 59.6, 44.1, 14.3; IR (neat)
v: 3064, 2936, 1671, 1585, 1568, 1475, 752, 744 cm .
HRMS (ESI-TOF) caled for C,HyFN,O, (IM+H]")
389.1665, found 389.1671.

2-(2- LA HE-3 NP IR R HE-3,4- — A ME PR IR-4- 35 )- 1 - 2R
HEA3g): # O [, mp. 108~109 ‘C; '"H NMR (400
MHz, CDCly) 6: 7.79~7.66 (m, 2H), 7.45 (ddt, J=8.8,
6.9, 1.6 Hz, 1H), 7.42~7.36 (m, 2H), 7.32 (t, J=7.8 Hz,
2H), 7.23~7.14 (m, 2H), 7.13~7.03 (m, 3H), 6.91 (ddd,
J=175, 6.2, 2.4 Hz, 1H), 5.50 (dd, J=8.3, 4.3 Hz, 1H),
4.42 (q, J=6.6, 6.2 Hz, 2H), 3.52 (dd, J=16.3, 8.3 Hz,
1H), 3.31 (dd, J=16.2, 4.3 Hz, 1H), 1.26 (t, J=7.1 Hz,
3H); *C NMR (101 MHz, CDCl3) §: 197.3, 153.1, 142.3,
141.0, 136.8, 133.3, 131.9, 128.5, 128.5, 128.1, 126.7,
125.6, 125.3, 123.5, 123.2, 118.7, 63.2, 59.0, 44.0, 14.3; IR
(neat) v: 3068,2937, 1734, 1582, 1556, 1476, 1443, 764,
755 cm '. HRMS (ESI-TOF) calcd for C,4H»,BrN,O,
(IM+ H]") 449.0865, found 449.0863.

2-(2- &5 B -3 50 HH AR O R 3,4 A e R -4
B5)-1- KA EH(3h): F AR, mp. 57~59 C; 'H NMR
(400 MHz, CDCl3) d: 7.70 (dd, J=8.3, 1.4 Hz, 2H),
7.45~7.38 (m, 1H), 7.29 (t, J=7.8 Hz, 2H), 7.21~7.09
(m, 4H), 7.05 (d, J=7.0 Hz, 1H), 6.94~6.74 (m, 3H),
5.45 (dd, J=8.4, 4.2 Hz, 1H), 4.46~4.32 (m, 2H), 3.73 (d,
J=1.3 Hz, 3H), 3.53 (dd, J=15.9, 8.4 Hz, 1H), 3.32 (dd, J
=159, 42 Hz, 1H), 1.22 (t, J=7.1 Hz, 3H); >C NMR
(101 MHz, CDCly) §: 197.4, 157.6, 153.9, 142.9, 136.9,
134.7, 133.1, 128.4, 128.3, 128.1, 127.7, 125.3, 125.3,
123.0, 122.9, 114.1, 62.9, 59.8, 55.3, 44.1, 14.4; IR (neat)
v: 3062, 3030, 2992, 2937, 1733, 1583, 1566, 770, 755,
741 cm™'. HRMS (ESI-TOF) calcd for CasHysN,O5 ([IM+
H]") 401.1865, found 401.1854.

0 HE-2-(2- A L -3-(3- AR R R 8 )-3,4- A A
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Mh-4-3%) 7. B2 G (4a): B ERCIRYS. '"H NMR (400 MHz,
CDCly) 0: 7.70 (dd, J=8.3, 1.4 Hz, 4H), 7.47~7.37 (m,
2H), 7.29 (t, J=7.8 Hz, 4H), 7.15 (d, J=6.4 Hz, 7H), 7.12
(s, 1H), 7.05 (d, J=7.0 Hz, 2H), 6.91~6.78 (m, 6H), 5.45
(dd, J=8.4, 4.2 Hz, 2H), 4.46~4.32 (m, 4H), 3.73 (d, J=
1.3 Hz, 6H), 3.53 (dd, J=15.9, 8.4 Hz, 2H), 3.32 (dd, J=
15.9, 4.2 Hz, 2H), 1.22 (t, J=7.1 Hz, 7H); *C NMR (101
MHz, CDCLy) 0: 197.4, 157.6, 153.9, 142.9, 136.9, 134.7,
133.1, 128.4, 128.3, 128.1, 127.7, 125.3, 125.3, 123.0,
1229, 114.1, 62.9, 59.8, 55.3, 44.1, 14.4; IR (neat) v: 3066,
2936, 1730, 1587, 1566, 1475, 760 cm™'. HRMS (ESI-
TOF) caled for CyHasN,O,4 ([IM+H]") 369.1814, found
369.1811.

LHE-2-(2- LA HE-3-(3- R 0k )-3,4- — A M LR -4- )
LB (4c): EOMPRY. "H NMR (400 MHz, CDCLy) o
7.38~7.31 (m, 2H), 7.28~7.17 (m, 4H), 7.17~7.09 (m,
1H), 7.00 (dtd, J=8.6, 7.5, 1.4 Hz, 2H), 5.26 (dd, J=7.7,
5.4 Hz, 1H), 4.48~4.27 (m, 2H), 3.98 (qq, J=10.8, 7.1
Hz, 2H), 2.74 (ddd, J=22.5, 14.7, 6.6 Hz, 2H), 1.23 (t, J=
7.1 Hz, 3H), 1.17~1.03 (m, 3H); *C NMR (101 MHz,
CDCly) J: 169.9, 152.8, 142.4, 141.4, 128.4, 128.1, 125.6,
125.4, 124.6, 124.1, 122.7, 122.7, 77.0, 76.6, 76.3, 62.5,
60.2, 59.5, 40.3, 13.9, 13.5; IR (neat) v: 3067, 2938, 1735,
1589, 1563, 1474, 763 cm™'. HRMS (ESI-TOF) calcd for
CaoHy3N,05 ((IM+H]") 339.1709, found 339.1707.

L FE2-(2- LR HE-3-30 LA -3,4- A IR -4- 3
ZEHE(4b): EAJRY). '"H NMR (400 MHz, CDCls) o
7.20~7.13 (m, 1H), 7.02 (ddd, J=20.3, 7.7, 1.4 Hz, 2H),
6.91 (td, J=7.4, 1.3 Hz, 1H), 4.93 (dd, J=9.0, 4.4 Hz,
1H), 4.42~4.32 (m, 2H), 4.03 (qd, J=7.1, 2.6 Hz, 2H),
3.80~3.66 (m, 1H), 2.62 (dd, J=14.8, 9.1 Hz, 1H), 2.47
(dd, J=14.8, 4.4 Hz, 1H), 1.99~1.92 (m, 1H), 1.81 (ddq,
J=182, 12.7, 2.7 Hz, 2H), 1.71~1.54 (m, 4H), 1.36~
127 (m, 5H), 1.14 (t, J=7.2 Hz, 4H); *C NMR (101
MHz, CDCLy) 0: 170.2, 154.8, 143.0, 127.7, 124.8, 124.0,
121.9, 121.8, 62.1, 60.0, 57.2, 52.2, 41.7, 32.1, 31.5, 25.8,
25.6,24.9, 14.1, 13.6; IR (neat) v: 2978, 2930, 1728, 1597,
1585, 1561, 759, 722 cm'. HRMS (ESI-TOF) calcd for
CaoHyoN,05 ((M+H]") 345.2178, found 345.2169.

$#H B#1 kL (Supporting Information) {54 3 A1 4 [1)#%
A 1 S S I v o = v i AT D NN YN NI e
(http://sioc-journal.cn/) I N #k.
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