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Recent Advances in Organocatalytic Asymmetric Synthesis of
3,4-Dihydropyran-2-ones and 3,4-Dihydropyridin-2-ones

Di, Huiming Liu, Yunting Ma, Yanrong Yang, Xinyue Jin, Hui* Zhang, Lixin*
(Shenyang Key Laboratory of Targeted Pesticides, Liaoning Key Laboratory of Green Functional Molecular Design and
Development, Institute of Functional Molecules, Shenyang University of Chemical Technology, Shenyang 110142)

Abstract 3,4-Dihydropyranone and 3,4-dihydropyridinone substructures are widely found in a variety of natural products
and pharmacologically active molecules, so the efficient synthesis of chiral 3,4-dihydropyranones and 3,4-dihydropyridinones
has received more and more attention from pharmaceutical chemists and organic chemists. In recent years, organocatalytic
asymmetric reaction has become an efficient synthetic method for the construction of chiral heterocyclic compounds. In this
review, the remarkable progress and advances in organocatalytic asymmetric reactions for the synthesis of 3,4-dihydro-
pyranones and 3,4-dihydropyridinones from 2003 to 2020 are summarized and discussed based on the different types of

organocatalysts and reaction mechanisms.
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organocatalysis; asymmetric catalysis; 3,4-dihydropyranones; 3,4-dihydropyridinones
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% Breslow HaIA 1, 2R 55 L7 Ox1 EALE K a,p-
AL R S k84 25 R AR T, (RIS 1,3- R JEC 4 40 76
PR T AR SR AZ M M i E) A4 40°, Bl f5 40" A ]

& 10 % A 43F 18] Michael A Bl A a4 IO, 4R 5 im it

53 W Michael 1 A5 24 84 TV, & RS

27 AR 41.

2018 4F, Biju VR PIF] A AR SRS, SEHELT

o B-NHLFNEE 42 55 2 4- — R 5E FORATAE4) 43 1] Michael/

Michael/ B AL B R L, DA R G5 IS ARIE B (dr B 5

IE>20 11, ee fHEE 99%)F 3 T &4 3 MNMESFEH

D HA 6-6-6 FFI G ML ERATAEY) 44 (Eq. 16).

TEZRNH, 43 FI10 2,4- RS AT 4 1 N IR 2 P

BRNEA, TEMEAM N AERCERRIE F 25 kM. H

LW Scheme 7 fi7, WA 42 FE4U4LTT Ox1 A77E T,

SHEALF] C9 ERIAE R o, -7 R 32 1k 45 4 v ) 44

CHO
R C9 (15 mol%)
DABCO (20 mol%)

Ox1 (200 mol%)
THF, 30 °C, 12 h

(16)
RZ

30% ~ 81% yield
N02 >20:1 drin all cases
82% ~ >99% ee
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Scheme 7 Reaction mechanism for NHC catalyzed Michael/
Michael/Lactonization cascade reaction of o,f-unsaturated alde-
hydes and dinitrotoluene derivatives with oxidant

I, B A 2,4- IR FORATAEY) 43 A7 A A
BRI 1 ] 44 43 % 4= Michael/Michael/ P9 g4k, £ 5 Sz
A= B H BRFE).

2013 4F, bk BT IR AR AH 25 o R ARGE T ki LR T
EBeEEE NHC fAFIER, Az Rt me 4 & o (a) 44
2 GRS S, ZBFE SR T 1 NHC 4k
I C10 AL LE 2 CBRAT IS 45 5 o f-ANHLRIIE
iz 46 [F[4+ 2L N (Eq. 17), PAL SR IR ST AR R 1
(dr HEIE>20 1, ee {H 1A >99%) 15 B KA AN ES:
FE O A EME T 47, JNALEEL] Scheme 8
Fiaw, B, CBRI5ERE 45 5 C10 4544 it mki4 £
WA 1, TERRAE AR 50 T AE ORI R (44 10, 28
55 o f- A% 46 34T Michael AN 2 A [a) 44
I, )54 N BEREAS 2] 2L RERR 47.

o)
=N BF.C
R ‘
, OR N N\Mes o)
R = 4-NOZCGH4 o _Ts
45 " €10 (30 mol%) N
B . 17
NS DBU@OOMOI%) g N R? an
t., 4
Rszz THF, rt, 48 h 47
20 examples
46 2:1~>20:1dr

96% ~ >99% ee
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Scheme 8 Reaction mechanism for NHC catalyzed [4+2] an-
nulation of esters and a,f-unsaturated imines

IAER, aza-0-QM 2 5 [V N CL RN 2 75 L
ZRINHIA F L E261 2014 4, Scheidt 12 27U N,N"-
P KM (CDD R AL VS WIR IR 8, JEAE T NHC [
W, SEELT 5 aza-0-QM A& 49 (1[4 +2] 840 M. (Eq.
18), UKL (7= Ze (Faik 84% ) FIE S ) T e s B 1k (1
15 98 12 er)3Rf8— RI AW ENATAEY) 50. fEiZKR
R, B CFRER 8 £ CDI & A i A A= s Ik 55 Ik e v ]
I SREEMAA] C1l AR UG EREF [aE T, B S
49 JE A7 A BT aza-o-QM 18 I Pp [F] BR R 1B S B B A5 SE R
[4+ 2140 S 153 2] H FriEA4) 50 (Scheme 9).

Q:N
N_ Ny RY,
M /n,
o Br es
R%OH .R @\C' C11 (20 mol%)
NH

\ CDI (200 mol%)
Boc Cs,CO3, CPME, 23 °C 50 R

8 49 52% ~ 84% yield

87:13~98:2 er

BRUA 7500, IERE AT AE A NHC Ak s M AR
RJEA), it 5 NHC #4671 S BB 4242 B NHC #5167
BT HEAS S Z RS RR N, TEZ A0k P 5 21
T B2 TS I AL AR, 2011 4F, I Fa BR a2 21
I L-ERARATERXINRE NHC #1657 C12, f#1b)E
fil 51 55 BIMEATAY) 52 1[4+ 2]3R L OB, u&?}ﬁ’]
PR (L 99%) RIS O ST ARE B 1 (dr fH A 10 ¢
ee fHEIE 90%) 13 R4 iR AMIRIE 3,4-— ﬁuttﬂrﬁﬁlﬂﬁf
AW 53(Eq. 19). EZWFFLRIN, MM C12 ERyFREE
PRUT 3 F AR (TBS) FR 3 I £ DA 22 1) SE AR I
PEARBAC e, LU C12 ER RS SR IE 1)
SUBRAE FAXT I S LA IR B I 2B oG L, RBIHLEE
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Scheme 9 Reaction mechanism for NHC catalyzed [4+2] an-
nulation of carboxylic acid and aza-0-QM

—N BFe
v+
N
Ar
>:C o OH EtO,C R
R 51 Ar = 3,5- (CF3)206H3 X E AT
C12 (10 mol%)
+ e \ o (19)
E10,C Cs,CO;3 (10 mol%) e
X CHQC|2, rt. |
Y Bz 53
88% ~ 99% yield
N © 1:1~10:1dr
Bz 69% ~ 90% ee
X =H, F, Me
52

U1 Scheme 10 iR, %6, Ml 51 55 C12 KBS
BRI AR T AR L BEE, R AR A AT AR
W) 52 WIL[4+ 2 IRk B gh HY H bR

2013 4F, IRA TR OISR AR [ A0 S, SCE T XL
IIRE NHC C14 AL FIHHER 54 5 3-75 B LA 5 5% 55 1)
(420 B S, PAASE i R 2 2276 %~ 87 %) Al R 411
SEARGEFENE® 1 1~>20 1 1 dr, 42%~98% ee){3F| BA
FE AR AU AN 25 Bl ST A A 1) AT R I A IR
7= 56 (Eq. 20). SULATHEFLIAL, ML) C14 L
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Scheme 10 Reaction mechanism for ketenes and oxindole de-
rivatives by NHC catalysis
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O O

76% ~ 87% yield
55 8:1 ~ >20:1 dr
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o O
N \ HO)
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Ph—s ~N=pn ph7§‘ N\7N‘Ph
Ph" OTms  BFY Ph by BFS
C13 Cc14
Normal NHC Bifunctional NHC
77% yield, 6% ee, 6:1 dr 81% yield, 80% ee, 10:1 dr
in DCM at Q in_DCM atr.t.
©N=NN@Ph
Phh:; O@
Ph R2 7z
O\ | R1\\
via H""\\'"?
H Ar
O
(0]
L TS1 _

FREA TMS RIS (C13) 5 S R ST AR 3% 48 1 KK PRI
BT C14 FP iy B ER 3 6] ST AR B 2 ) 11 B 3
S, PEEBRRE T ATRERILIESS TS, AL C14
HH R RN 2 8] (0 SRR R e T 12 S L P TS 12k
PL A FEAR G b R OR T R HE NHC fEALFFE A KR
e .

o- B 5B AT PESE R BOI#GR A R R AE Wolff B S
FEE =Y. 2020 4F, BOHTFUREA PR SRR, 16
A W EHR A NG - S0 57 JEAL A A 45 R r a] 4,
FEAE NHC #E4L7R C15 BT, SEl 75 I WRAiT A4
Yy 58 M4+ 2180 B, PAHAE S RIFI= R (mIA
96%), RIS ARG (dr =k >20 0 1, ee fH A
99%)3 45 T — R A EATHL . ZER5 TP o o f g e 5 —
SR =4 59 (Eq. 21).
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22 af-FNiaFErERSEFEE S 583+ 33k
& B

RS NHC A7 ] B2 S S AR R o, B-AN TR Gk
FEmpss R R 2 5 [ B, 2010 4E, Bode i FRZH P21 5B
T NHC AL HLEE 60 59717 61 FRIASTFR[3 + 3130k [ v,
A = 22 (i35 98%) FIAIL S R X Bl aze £ % (15175 99% ee)
33 4,5,6- —HUR M —ZMLREEH 62 (Eq. 22). %R
R SR TCTR U I BB, A5 42 tH NHC #4657 €9
A A BT RIT R B E . S T uEIX — 5, fE3
HHE T HA OAc + ClO, . SbF, Z:BH B T HIMALH,
KBV A I ER A OAc BB 7 BRI B AT 25 i
R SR, H2 FEC=M I SMNEIE; T&H Clos
K5 SbF, S5 14 45 55 149 B 5 1 1 1 7 JU)AS B I A4k
JE, M 30 mol% N-H EEIGIR(NMM) 5, W]k 2] 5
C9 UL ML RUR. HFERERE, 5 Lupton 250211
H 1) Michael i - A BEAL AL EE AN [F], Bode IR N A%
S8 A] BEAEIEE 1,2-h0 A/ Claisen FHE/ P9 Fg AL 5 1B S N
SEFRE. BRSNS AN Scheme 11 Fias, T 5ERES 60
5 C9 K MAFH] o f-ANLRIEEFE LS5 £ Fh () A T, ARG S
JHIE 61 KA 1,2-IMpA3 2 th a4 10, BEJS K 4E Claisen
FEHAF B I, )54 N ERLS 2] —ZH R 62.
IS — RAIWLERSLES, fE#HIRE Claisen HEHZ 1% EL
RN PR D IR,

0]

O
OH €9 (10 mol%) o ”
3 —_—
1/H * R%# nobase  R'">F “R2 (22)
R toluene, 40 °C R3
60 61 62

78% ~ 98% yield
92% ~ 99% ee

oL B- ANV RT G HE M85 6 R A IR o] H o0, B- AN TR
5 NHC M4 Breslow HAAZ A LS5, 2010
fF Studer VRARHBHGE T ERRZEAIT] Ox1 f71E T,
JEF 1 NHC 1L o p- AR 42 5 13- FRIELEY)
40 [¥] Michael Jif - P Big A4 BB BBG S B2, A B T 4N AR 1)
ML 63. XA, Wi IR B A FE NHC
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AT C16 SEIL T N A FRIEA(Bq. 23). BF5E
RIN, [Ntk 2 PRI 5 mol% NaBF,, ] i 25 3 e S B
[T BRI B M (ee TN 16%IRTHE 94%). 1EHINA, ¥
Jn71) NaBF4 o] 5 A0 RIS CoFs KA AH ELAEH,
T S Js S () ST AR e 356 . Studer 253042 H ) S ML
R4 Scheme 12 7R, B 56 a,f- AN AIEE 5 NHC {1657
4EE ) Breslow A 1, AR /EHE LT Ox1 &AL
B R o0, B~/ VLR JE A 845 5 H TR) 448 T, T 45 1,3- 3R
G A Michael 1AS 2 4K I, B4 0 175
BEFEE IV, REENEENSERY 63. i1
WA A ASBEHERR 2 % M A2 i T Bode ZEP2I H K 1,2-)1
J$/Claisen FHE/ P Bs 14 5 1k s B ik R SR EL A

\5_ A -CeHs
_)’N BFy

o) 0
S C16 (10 mol%)
R*YJ\H DBU (15 mol%) o
NaBF, (5 mol%
+ 4 (6 mof%) RYNTORZ (23
o O Ox1 (100 mol %), THF, r.t. s
R

R2 RS 63

40 10% ~ 95% yield

61% ~ 96% ee

K FARA R A8 IR SSSE AL 7 S, 2012 4F, Bode
WRBHPISEIL T a p-AHAEE 64 SHERL IZATAY 65
PR3+ 3T B, PAsir= 2 (miA 94%)Fif R
(SRR (ee i 99%) 159 B B A PN ELL T rputy
F) e 66 (Eq. 24). %N 7 ap,p- =R
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Scheme 12 Reaction mechanism for NHC catalyzed [3-+3]
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1 o, f-AEFIEEAE N NHC AL SR, KB T &
FE B — ML g B AT AR ) ST AR I B R & k. AR R H
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S S SEHIL.
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R4 43% ~ 94% yield
65 50% ~ 99% ee

FH T R A A5 W LA 22 A 1 A 43 P T 2 31k
R 25k SR SGTERS, 2015 4E, fhEE 2EBORE T
TEEAMTT Ox1 A7 T, AT CO fEALER % 68 SiE 4l
AR a f-ANEAIEE 67 [ Michael Il a—FA4k £ B S M,
ST AN WRIER AU e BT AR 69 1) R LIk PR
A HU(Eq. 25). RNFZHEIE 87%, ee EHiRIA 99%. WFFT
RIS R I A R = U R (TR A) AT {1 338 i 1
¥ T2 RSt M e R TR A, e e 7 T 6.

2017 4, FEFRELAPTILL 2-F IR LB 70 1F
IR, EEALF Ox1 AT NHC i1k €17
HIFEAE S, 5 oS-I 67a 8L 42a HHAT[3+3 1AL
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)k THF, r.t. R g9 40 LiOAc-2H,0 (100 mol%) 63
Ar 40% ~ 87% vield Ox1 (20 mol%) Condition A
68 o oyle FePc (0.6 mol%) 64% ~ 82% vyield

96% ~ 99% ee

B, DLBE R P2 3R (FRIE . 87%) AL S (1 % ikt 38 35 1 (v ik
99% ee) il T — &4 A M B AT 4 ) (Scheme 13).
TEAZIE A, 2-2 5 IR IR IR 2 1E itz il A s
RS 5 RN, B —RIE, 729 72 7E 50 mol%
= W I (DABCO)ELE N EHEA B 5,6- — S ne i
73, HreWnit o AR 2RI AR FE. ST RS FIFE3R
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HE/ PN B R A 25 5 b ] B 1) B TP B B A5
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8”\]\/,@ Ph ?V D
I ; o)
\ Ts N
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o COEL “Base, THF, r., | 87% Yield 79.7% ee

70
Ts
Ph/\)L H L~ N
42a DABCO (50 mol%) _
Ph CO,Et

72
THF, r.t., 12 h LiOAc (150 mol%)
67% yield, 99% ee

0O

T
ﬁi S
Ph CO,Et
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65% yield, 99% ee

B 13 NHC Al 2-BIEIGEEL L6 o - AR 1 2 7
Scheme 13 Reaction of 2-aminoacrylates with a,f-unsaturated
aldehydes catalyzed by NHC

B FOEME ST, H 0, REBMFITEM
o T EAEATRE — AN AR R BECS. 2016 4E, Fh[E
B EPIL SR NEAT, SELT NHC A6 C9 ik
() o f-AANEE 42 5 13- BIALEWD 40 (AT FRH
ORI, DA ARSI AT = 28 (R 82%) A1 R 4 T
IR E (RIS 94% ee)fG 3 4,5,6- = BRI — St e R
63 (Scheme 14, Condition A). W50 R I, B H I8N
LiCl B&¥ 35 $2 = S B () SL AR IR Ve, [R)4F, Sundén PR
HUOEIRE DL S E R EAMGT, 7E FePo/Ox1 HLF45 54
Jii % 48(ETMs) R4 B DABE 1 72 28 (1R 91%) R EE A
R BEVE (R IA 95% ee) Bl T 4,5,6-=HBUR I —
it R 63 (Scheme 14, Condition B).
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Air, toluene, 40 °C 74% ~ 94% ee
Condition B
54% ~ 91% yield
81% ~ 95% ee

OH W
N ,,,,,,,,,,,,,,,,,
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N ’\1>_3 X Tox XFBPCred sz 0,
Ox1,eq4 FePcoy :
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B 14 NHC K ap-NHEAEE S 1,3- 5B S0 8
Scheme 14  Reaction of a,f-unsaturated aldehydes with
1,3-dicarbonyl compounds catalyzed by NHC

o DL 5B L FEN a - AR AT AEANTR N4
WA TS5 NHC ERERL o f- IO FNEE ML £
[ 44, 2011 4F, MPARRRRZH 9 YRR IE T NHC AL o-
RAA A 74 5 1,3-Z8EALED 40 [3+3]31k
R (Scheme 15). {E&E I, X TIEE NHC {167
C19 A3 TMS {37 #) NHC #E4L57 C18 7] 4351 LA
&5‘(%5@ ee (A1 BRI BUA =9, PRk, (B T

REMILIEA(TS2, TS3). 7E35iH NHC f#1L71 C18

@ﬁcaﬁ&ﬁqﬂ, SEAZAR T £ I TR A SFL 4 /I 1 T 3E 8L
o B~/ RT T JEE M 45 36 v (R A ((T'S2); T AE XN g NHC
TEALTT C19 AL R B, TR R e T 50
ARG P2 A SRR, A SR AR B 2 WAL TR 72
B — 3 o, B-ANVELFH IR 6 W £ 5 A 1] 4 (TS 3).

2014 4, s EREZH ORI BB VR AR B
0B~/ TN L e £ 26 v ) Ak 5 B S R IR A0 (75 B 77) 3k
T3P B, 3R1G T & — AT oo i &t
BERR 76 A1 78 (Scheme 16). 1F3# K ILAEZ N H XU I fE
NHC {4655 C12 FIRIIFEAERAL, 173858 NHC fEAH)
C9 ML) [ B~ ik 95%, WMLk £ =ik 99% ee.

T I Jre AR T BRI JFe A PR 22, R L S B 1 I i
5 o, B- ANV TN S W £ 5 A ) 4k 1 s SR AT BEOK Pk i
PE. 2015 4, MHRA RS SISTEL T NHC #1671 C8 fiEfk
) a-TRARAN AN 73 S5 % 79 11 i e B3+
3PS B T B )R R T 1, R
SR IR AT IO ST AR R B 1, (HP= R IR ER. &5,
TEB R TSR IEAE 6 h WEB AR ZEY 79,
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Scheme 15 Reaction of a-bromo a,f-unsaturated aldehydes
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Scheme 16 Reaction of a-bromo a.f-unsaturated aldehydes
with ketimines catalyzed by NHC

FERAR| T REFERTE. SN, TEXT IR 74 3T E
S, fEFH R R 75 S [ N mf LA AR 28 )T
PR S ST AR B, A — R 4,5- BRI —
SULRERAF=4) 80 (Eq. 26), 1134 R NHIER P24 ee {H
K2R FM(90%), 722 EH KKK (22%). 1EBNSE
g6 b, AR A B D 2 5 mol %, OB S R
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Scheme 18 Reaction mechanism for NHC catalyzed [3+3]
annulation of y-chloro a.f-unsaturated aldehydes with imines
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Scheme 20 Synthesis of 3,4-dihydropyran-2-ones and 3,4-di-
hydropyridin-2-ones catalyzed by tertiary amine-H bond donor
catalyst
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Scheme 21 Reaction of arylacetyl phosphonates with
p,y-unsaturated a-keto esters catalyzed by tertiary amine-thiourea
catalyst

i i A 5 T H AR RS AL, Eaiﬁﬁ%ﬁﬁ’]@ﬂ
] St e B G oA B A AT SR A% I B, RIS, B mT DA
A SR AR ) BB 2 A X5 T e A B ek (o A 2. 7E
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Scheme 22 Reaction of f-carbonyl thioesters with f,y-unsatu-
rated a-keto esters catalyzed by tertiary amine-urea catalyst
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Scheme 23 Active sites of azlactone 114 and the reaction tran-
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Scheme 27 Reaction of aldehydes with a-keto-a,f-unsaturated
esters catalyzed by diarylprolinol silyl ether/HOAc
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amine and tertiary amine-thiourea catalyst
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A AL C28 HEALES 126 5 By- A EFIT) o-BRR
B 2 1) Michael JiN -4l A0 5 Bk S B, DA 26 28 R 1Y)
FERL RIFHISIIE RIS B T LAY 136, FEH)
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136 4 Dess-Martin A ft, PLRGFI= 2545 7S
e 137(5 8L 136 1 dr {55 16 © 1) (Scheme 29). 1%
SONAS B T E LTV A AL AR 2 b LSRAS ) it =X
PRV, AR B O R A i R A AL T C28 R
5 Boy- M o-FRIR TS 2 T2 A EdE, FasE 1 A B
PR =R RS

(6]
RSOZC)K/\RZ 1 OH
2 €28 (10 mol%) R0
b Shal it A
PhCO,H (10 mol%) L
R CHO CHCl3, rt. R? 3¢ COR’
126 56% ~ 82% yield
e} 3.6:1 ~>20:1 dr, 92% ~ 99% ee
Dess-Martin Bn,
periodinane " (e}
CHQC|2, rt.,1h Ph\\" = COQC(CF3)M€2
137
15:1 dr, 80% yield
2-Naph 2-Naph
2-Naph” "OH ” HO™ “2-Naph

Cc28

B 29 BETE MK TIHEE “RERRES -
-0 R R P ) S22

Scheme 29 Reaction of aldehydes with f,y-unsaturated a-keto
esters catalyzed by binaphthyl-modified amino diol catalyst

5 FHHSEELRENTRMURE

2020 4, Petersen WA OUHRIE T F R C29 i
TR BB ATAY) 138 B EX R A K 3.4- A/ E
% 139 3T 775(Eq. 39), PARIF=R(EiE 96%) ML+ K

>L b7 J< >L
(0]
OMO €29 (10 mol%) Q
RO X _— o%})\o (39)
HO Bromobenzene R
100 °C X

X =0, NH, CH, 139

138 73% ~ 96% vyield

82% ~ 99% ee
via
r )
n-stacking
L TS7 ]
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Xt BRIEFEE (ee =ik 99%) 1 2 T & H — AT FIEF O
1 SRR AT AN, A RAE TR P s # TR g
HATRERILERS TST. TR AERTRIRT 7T, 1F&
fRe i, FEBERR L i An IR R 5T 16 S b Bk
A PR T2 PR T 1R L P 5 5 S0 ik 1 S0t By 0 2 0%
AR RIEAL T AL A FEAE 707 AL, SRR AT T
P SR 7 R AL TR R 57 5 0 AR B T RRuE i

s

6 FEHEEBENTIELA BRI

FYEM R 1L 57 (phase-transfer catalysts, PTC)/#
AR BE AT A E T B SRR PO AR A = 4
RS2 R T T2 SE65), 2020 4F, Adamo PR ZH O 5
TAELNAFE S, &S guus AT A A 3 RS e AL 77
C30 (1L oS- AIER S 140 5 ZBEPIER 141 FS7 A%
P Michael ME-IMb SR RN, DA P2 2 (1 93%)
FE X e Bk (iE 88% ee)3iA5 T 3,4- A M IR Fl
142 (Eq. 40). [EASERNE, WINFEEE B &R m T 1%
SN SEAREREPE, I Ly AU B8 w0 e v ) A
HITERE, MR T 5w i .

o)
o)
Phog
140 . o
N C30 (10 mol%) i 40)

O o phenol (10 mol%)
)j\/u\ K,CO3 (100 mol%) o
DCM (0.1 mol/L), r.t., 48 h 142
141 44% ~ 93% yield
generally 57% ~ 88% ee

7 B4

WAER, FIFHA LN T HEA A A B A T TE
R D 3,4- AR -2 AN 3,4- Atk e -2- B AT AR
W75 3 T A AT R 800, 1931 7Rl &
J&. ASLLEAR TR R 2 AN IR FH A [ 26 28 1A L
AN TFEAC T T 3,4- — SN -2 A 3,4- — &tk
e -2 AT A2 40 AT AN X AR B R B T R TR R, AR
FIR T AL FE 5 SR8 Ik A 25 A 1R P I T P R R A
ol T NHC AL FErh e fb 57, B gL
AN 5 7F F B BU - S R AT FPERERR
TIPS F AR AR . RO R D[4 +2]
FB3+31Mb NN E, BANENH T — AT MR
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R R B B EA S 5 P0E R N S 517,
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