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Abstract Chiral amines are valuable constituents of many natural products, pharmaceuticals and functional materials, they
are also widely utilized as versatile building blocks and important chiral catalysts as well as chiral auxiliaries in organic syn-
thesis. Therefore, it is of great scientific significance and application value to develop efficient methods for the synthesis of
structurally diverse chiral amines and chiral amine scaffolds. In 1993, Petasis and co-workers reported an efficient synthesis
of allylic amines through a Mannich-type reaction of vinylboronic acids with secondary amines and paraformaldehyde, where
the organoboron reagents served as the nucleophilic component. Since then, this three-component Petasis reaction of organo-
boron reagents with amines and carbonyl derivatives has been developed as an appealing and concise method to access vari-
ous amines. The asymmetric Petasis reaction provides a facile and efficient route to optically active amines and thus has at-
tracted much attention over the past two decades. In this review, we summarize the recent progress achieved in the synthesis
of chiral amines by asymmetric Petasis reaction and provide an overview on the methods applied for stereochemical control.
The strategies that have been employed for accessing enantioenriched amines, including various chiral substrate-based dia-
stereoselective induction approaches and several recent developments of enantioselective catalysis. In a large number of
asymmetric Petasis reaction cases, good to high levels of stereoselectivities can be achieved relying on the utilization of chiral
amine source, chiral carbonyl substrates, and chiral organoboron reagents. In particular, chiral amines such as
a-methylbenzylamines and chiral a-hydroxy aldehyde analogues have emerged as a broadly applicable class of substrates for
asymmetric Petasis reaction. The most promising advance has been the success of catalytic asymmetric Petasis reaction for
enantioselective synthesis of chiral amines in the last few years. Chiral bifunctional thioureas and binaphthols have been
demonstrated to be effective organocatalysts. Finally, the perspectives on the relevant challenges and future directions in this
field are also discussed.
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Figure 3 Synthesis of f,y-vinyl-a-amino acid by Petasis reaction
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Figure 10 (S)-2-Phenylglycinol-induced asymmetric Petasis reaction
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Figure 20 Synthetic applicability of chiral f,y-vinyl-a-amino acid de-
rivatives
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Bl 24 2% 07 BRI RN TR0 T ik M AR i (¥ AN X R Petasis [
Figure 24 Asymmetric Petasis reaction of heteroaryl boronic acid and
chiral fert-butanesulfinamide
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0
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I N oH :

AT "on
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up to 93% yield
55:1~2.0:1dr

n=1~2

&l 25 FHICIREIERL AR FR Petasis [

Figure 25 Asymmetric Petasis reaction of chiral cyclic amino alcohol
i1, Trabocchi INHPHRIE | R T L5 2 BRATA

YIHE IR, LTI S 2R CARFENER H AREFR Petasis S

N 26), SN REHUS B s 91% RIS AT 45 (1) SZ AR

BIEG D 1~5 1 1dr).
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R
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R' 3

1 OH

TBSO 0O

40%~91% yield

R' = Bn, CH,CH(OM
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B 26 TFHEISARATEMKI AR Petasis M

Figure 26 Asymmetric Petasis reaction of chiral threonine derivatives
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(U215 B e 2 Al e =4 32¢ AT 32d. X LEgs Bl
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[ R () 2548 Ta (] 27).
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on [ 1
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1 2
OH RE R! R?

X
b) Ph/\r< HN" "COOR 4 ine source HNXCOOR
o + —_— "
S NP YNy
~ “B(OH),

OH

32b~32d
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32b 32¢ 32d
85% yield 84% yield 83% yield
>99% de >99% de >99% de

B 27 FAEABRATAEY S HEIAKITR Petasis 5
Figure 27 Asymmetric Petasis reaction of chiral lactic acid derivatives
and primary amines

2012 4, Nielsen /NHPT LA A E N RIR, f/IE T 28
AR L, fig LLH S5 B T5 R A5 B F R R BT 33,
i — I IR R o R BT PR N R 5, T-
TCARI KA ) 34~37 (] 28).

OH Rz—\N/\
. : 3
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33
up to 95% yield

RCM |

Ar/\ 7 N
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HO Ar
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Figure 28 Asymmetric Petasis reaction of chiral lactic acid derivatives
and secondary amines
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o HL - R UAR IR 0 TR LA 2 4 05 IR, s I ()3 45
PEARKFRAE D 1~7 : 3dr) ( 29).

OH , OH
HO BF,-OEt, R
N + R-B(OH), ——— N
R HFIP, reflux R
o}

31% yield, >20 : 1 dr ~ 50% yield, >20 : 1 dr 23% yield, >20 : 1 dr

38d

72% yield, >1: 1 dr 17% yleld, >20:1dr 39% yield, 3:2 dr

7 OH
S
MEO\QVN o | OH
o) N
OMe pr Y
38g 38h

11% vyield, 7 : 3 dr 56% yield, 3:2 dr

Bl29 =5 TR AXITR Petasis 2R

Figure 29 BF;-induced asymmetric Petasis reaction
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SO RS o] T 5 A 2 FH AL A 40
il 30).
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2y ol g R
a, N 5 B
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77% yield
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Q 4 9T\ EtN, THF -78°C
MO
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OTBS

40a 40b
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B30 F a-FREEMEIIAITFR Petasis KW
Figure 30 Asymmetric Petasis reaction of chiral a-hydroxyl aldehyde
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IR AN B T B 2 ) AN KSR Petasis )OS =4
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LML AT A 42 (18 31).
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o R T N, T / Rz N
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—_— ’ /OH
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R4
42
>99% de, >99% ee

42a, R'=Me, R2=H, R® = H, R* = Bn, 58% yield
42b, R" = i-Pr, R? = H, R® = H, R* = Bn, 49% yield
42c, R' = Me, R? = Bn, R®=H, R* = H, 52% yield
42d, R" = Me, R = H, R®= Bn, R* = H, 35% yield

BI31 Tk oS BEEEANE PIEEZ AN KT FR Petasis S B2
Figure 31 Asymmetric Petasis reaction of a-hydroxyl aldehyde and
allylamine
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B 32 FIEFLEE AR KX FR Petasis [V

Figure 32 Asymmetric Petasis reaction of chiral lactol derivatives

Beau 25020 S-F2 RS . D-5 M EGE D-RPE N T
PEVR, 50 R 00 R S 0 T AR 4 G,y 7 T
Petasis 5 BTN Diels-Alder ¥Rk v, 7] AL 64%~
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&Y 47 (K 34).
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45a, R' = Butyl, R? = methyl, R® = H, 91% yield
45b, R" = i-propyl, R? = methyl, R® = H, 71% yield
45¢, R' = Ph, RZ = methyl, R® = H, 75% yield 450
45d, R" = Butyl, R? = H, R® = (R)-hydroxymethyl, 94% yield 64% yield

b)
R® ¥ TsOH
N Hoveyda-Grubbs II 4
e N 3 R
H OH
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45 R

43%~78% yield

B 33 FHERERIIAXIHR Petasis M

Figure 33  Asymmetric Petasis reaction of chiral carbohydrate
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B 34 TAEFLRRATANI ARG I RRBE A AN XS FR Petasis [8
Figure 34 Asymmetric Petasis reaction of chiral lactic acid derivatives
and allenylboronate
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Figure 35 Asymmetric Petasis reaction of chiral a-hydroxyl aldehyde
derivatives and allenylboronate
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Figure 36 Four components asymmetric Petasis reaction
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B 37 T o-FIEEREATEI A KT Petasis M
Figure 37 Asymmetric Petasis reaction of chiral a-amino aldehyde
derivatives
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Figure 38 Asymmetric Petasis reaction of chiral aziridine aldehyde
dimers
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|

=
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NR2R®
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56¢, R2 = H, R® = PMB, 69% yield, 86% ee, 96% de
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=

Bn
NR2R®
56d, R? = H, R® = Bn, 47% yield, 92% ee, 98% de
56e, R2 = H, R® = allyl, 60% yield, 88% ee, 98% de
56f, R2 = H, R® = PMB, 60% yield, 92% ee, 96% de

n-Pr &

NR?R®
569, R2 = H, R® = Bn, 60% yield, 90% ee, 96% de
56h, R? = H, R® = PMB, 50% yield, 92% ee, 96% de
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Figure 39 Asymmetric Petasis reaction of chiral a-fluorine substituted
aldehyde
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—AMRBEVERIB T/ Scobie INAMIT 2002 4ERIE
FIR &l T2 (B)- 2R G B R s 5 S koAl — /K & &
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[Oj
\7 CHOCOHH,0 N
h/\/B

CHCly, rt. h/\)*\cozH

57
o
N B o
Ph X-"~0 T
P B0
78% yield 78% yield
15% ee 1% ee

(o] Ph
%oﬁ Ph \Lo
o~/ Aé
(0]
T N ‘H\/\

B
P 20" o e B\
59% vyield 1% yleld
-10% ee 7% ee
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Figure 40 Chiral (E)-styryl boron ester-induced asymmetric Petasis
reaction
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Figure 41 Asymmetric Petasis reaction of chiral boron ester and chiral
methylbenzylamine
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Figure 42  Chiral boronic acid-induced asymmetric Petasis reaction

5 FHELTUEHBNAITHR Petasis &k M

ASKFIRAMEA A SRAF F A AW B N E R TR 2
—. IR T A AR B AN KR Petasis 2 M i % T
PR B OF — LR D B HRIE, Xk = 2 AL
T T PR R T B T Y 1 B SN A .

2007 4F Takemoto /NHWIHIE T 58 — 151 T i B
B RS 7N 7 - A R AR AR 2 0 JE 1 0 W R P4 A ok
PR Petasis M. /N> I BE AR IR (L] 60 45X RE

EACAE T, — I i e AR A A B30T R i
N-TRACPEMR R, 55— J7 THE A M 1,2-fe R m v A ) 5%

WER, AT S K s 7 PR ST A e B e s ol W LR A,
TE A 5 N KA N 5 I A B SR i #1 T
PR S A, T 28 R s b Bh A R e Bk it A2, AT DATE £
UEWCR B JE Al bt — PR B ee {H. {HAERALE
JECHI)IE LA 5 THTS A Jy R, % T IR He - B P v O JE 47
R 2R IR, O FIWCe B S5 BRI, 2 0 R0 R 1)
PRI XA R = 5 FE R AR A BE LA 28% H % (]
43).

X

FaC N7 N
HoOHo\
, o ~Nye R

R R SR
\ Cat*-60
o A\ BOH, N
N PhOCOCI, Cat*-60

1 2

)
H,0, NaHCO; CO2Ph
CH,Cl, 61
“Cr 0¢ O
N N> N>
CO,Ph CO,Ph COLPh
61a 61b 61c

75% yield, 95% ee

1BuUO,C ~
= Z OMe
COZPh COZPh OMe COZPh OMe

61d 61e
61% vyield, 96% ee 70% yield, 97% ee

70% yield, 96% ee 63% yield, 94% ee

60% yleld 89% ee

Activation of E®

Ar\
= = H H HO ,N
Ph Ph
C02 Me C02 CFs4
61f \N OR
28% yield, 95% ee Ph

60% yleld 91 % ee
Activation of Nu
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Figure 43 Chiral thiourea-catalyzed asymmetric Petasis reaction
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44  FHEGRMEL ISR Petasis M

Figure 44 Chiral thiourea-catalyzed asymmetric Petasis reaction

2008 4, Schaus /N IE 75— 51K H & F PG
EMYE ZERI AT 64 fEAL S PR ISR e AN
LR B BIAS X FR Petasis RN, £ 15 mol% i
(S)-VAPOL fEHT, RIIAes makdtidtir, ARG~
A 86%~97% ee fFENGFIF1E By-Mids-a- 2 HLFRAT
W) 65 (K 45).

IR AR T V5 55 o AT T B, A 35 0 31 J R 78
A S = BIDU M )AL, IXESE T DU E &
YIrp AR IAELE. S5A DR IS gE 1, E#A
N2 5 RS TEYI R TT B R 4R i 66, HLFEFETEHE
A SRR B 2 OCE AR, A A TR 2 1 4
[z 66¢ B, [SFEAR R 2644 JL T A RedE T (B 46).

FESEIL T F B AE B AL T 20 R 2 5
Jle N 2. T W2 BRI ASKERR Petasis [N 2 Ji, Al ATT513E
—IPHH T FHEREM AR T, o-FRIEAETE N IE .
AF i FBI R 16 1 S KR Petasis 52 WK T4 syn-p- itk
fiE 68~70 (K 47). GnEiSCitie, 1E8CA AL &4
T, o-BREERATES SR, BT IR E &Sk
EEEPERE ], WA TR TFE anti-p-laElE, Rbx 1
FHE syn-p-FEFE R E AR P&, Schaus S5 I %) 4%
IR A% I, RONLATAE 5 JEC A AR A5 1 T DT T 2
% MH@)-BEM R, RFAESH>99 11 dr
(anti © syn), T 2450 NFHRIRI(S)-BXZE M) 67 B, ST
t 68a 4 1) drti(syn : anti), 5> T IHHIIINTT LUK I
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Nk FEERE PR E R 5.5 0 1. ERIREMLT, 28U
R ELE L syn-Z RS ) FEE i JE A o S A5 2 (B
47).

R3 _R*
2
2 3 4
R gEt (S)-VAPOL 64 (15 mol%)  R2NR
NS ~ + [e)
R' OEt 3AMS, 15°C, toluene  g1"\">co
EtO,C” H
R" = aryl or alkyl 2 65
R%=H or Me

R3= aryl, allyl, Bn or alkyl
R* = allyl, Bn or alkyl

Bn. _.Bn
N

R1vcozEt

65a, R = Ph, 81% yield, 91% ee

65b, R" = 4-OMeCqgHj, 84% yield, 92% ee
65¢c, R" = 4-BrCqH,, 82% yield, 90% ee
65d, R' = 3-CF3CgH,, 82% yield, 90% ee

RS .R*
N

©/\/k002Et

65e, R% = Bn, R* = CH3, 81% yield, 90% ee

65f, R® = Bn, R* = CH,CH,CN, 80% yield, 97% ee

65g, R®=Bn, R* = CH,COOCH,CHg3, 94% yield, 90% ee
65h, R®= allyl, R* = allyl, 87% yield, 94% ee

Bn. _Bn

Me "N Bn\N,Bn Mgn\N,Bn
A
COREt Hex/\/LCOZEt "Bu CO,Et
65i 65j 65k

78% yield, 90% ee 76% yield, 93% ee 71% yield, 86% ee

B 45 (S)-VAPOL fiE{L AN FR Petasis S M
Figure 45 (S)-VAPOL-catalyzed asymmetric Petasis reaction

Bn._..Bn Bn., .Bn
OEt )N\ (S)-VAPOL 64 (15 mol%) A/Nk
X B + _—
Ph” T OE R'0” R? 3AMS, 15 °C, toluene Ph™ N~ “R2
66 65

66a, R' = H, R? = CO,Et
66b, R" = Et, R?= CO,Et
66¢c, R"=H,R?=H

65a, R%2= CO,Et, 82%, 88% ee
65a, R?2= CO,Et, 80%, 90% ee
65m, R? = H, <5% yield

OH
*COH 3AMS
* +
Ph o H o)
~ N /OEt\ o _Ph
o-g(ny _86a, |EO ¥'B\\_pn |transfer |EtO
*C O-Et BN ¢ Bn- N /OEtH
0-H (__PH Bt B0
. Mo
OH o
< = (S)-VAPOL (64)
OH

Bl 46 (S)-VAPOL fEALIAXIFR Petasis < B i FE
Figure 46 The pathway of (S)-VAPOL-catalyzed asymmetric Petasis
reaction

TIAN, M 5T A SO AR R TR R0
RISZARIEFENERIRE M. 2R EoR D-HUAM S (S)- M T4k
206 g N RO 7 D B S AR R RS AR VL C,  BIAEAE(S)-
BKZE M 67 HIME ] RS2 ant- 3 EHI 4. 01 L-H440
JE I 5 (S)-HR 25y 67 Xof S b (1 FEFE R UL, 45 H syn-
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DRI, B S ARG 4 R (EST-MS) 7 Tk
Y B T S5 82 3o R P () IS 5 3 AP A e 7 R T 2 4 i Y
MR o-FRFEEE 65 5 M.

_R? _R?
OH NN HY HN
RH/< 2 (S)-Cat*-67 R1\‘/‘\R3 . RYRs
+
I o B0, OF! 4AMS,RT, PhCF3  §, OH
7Q ; syn-68~70 anti-68~70

R3

Br
Ph |OO
L OH
4

, HN R OH
R e ¢
OH Br
-Cat*-67
syn-68 (S)-Cat-6

68a, R' = Ph, R®= (E)-styryl, R* = COOMe, 95% yield, syn : anti = 5.5 : 1

68b, R" = CbzNH(CH,),, R® = (E)-styryl, R* = COOMe, 84% vyield, syn : anti=2: 1

68c, R" = Ph, R®= (E)-styryl, R* = CH(OCH3),, 96% vyield, syn : anti=7: 1

68d, R' = CbzNH(CHy),, R® = 4-OMeCgH,4, R* = COOMe, 73% yield, syn : anti=2 : 1
68e, R = Bn, R®= 4-OMeCgH,4, R* = COOMe, 62% yield, syn : anti =5 : 1

68f R' = CbzNH(CH,),, R® = 4-MeOCgHy, R* = CH(OCHg),, 71% vield, syn: anti=1: 4
68g, R' = Ph, R® = 4-OMeCgH,, R* = CH(OCH3),, 70% yield, syn : anti=1: 10

Z B /Ph

HN™ ~COOMe Py
R! 5 HN™ ~COOMe
R Bn =
OH Ph
g OH
syn-69 syn-70
69a, R" = Bn, R® = (E)-styryl, 70% vyield, syn : anti=2:1 61% yield

69b, R! = Ph, R®= (E)-styryl, 71% yield, syn : anti= 1.5 : 1

B 47 TAEBCEIE LI AR Petasis SR

Figure 47 Chiral bipheol-catalyzed asymmetric Petasis reaction

2017 4F, Schaus /MM AR IE | BEE RIKA, F1E
BEZEMY(R)-3,3'-Pho-BINOL (71)EALIIASKIFR Petasis 2
N, AR T T N A 72, RN
B 26 AF R P20 — Bk b AT, 5 DU 4R OE 1A AR
Petasis X N AH LY, 120k REA T2 (A& B AN TE
PR R ST AR I PR R ), X S 4 K 2 2 DL R AN [R] P
HUAR (R AL R B 25 AR 55 1) 45 5 (88% ~98% ee) (]
48).

syn:anti=1:3

o H. .R?
T+ Wy R a)3AMS, CHCl, 1t N
R "H ! .
H b) O/j R1J\/\
I
/\/B\O 72

50%~99% yield
Cat*-71, t-BuOH, microwave 88%~98% ee

Selective examples

R
72a, R' = Ph, 90% yield, 94% ee
72b, R" = 4-FCgH,, 70% yield, 94% ee
72¢, R" = 3-FCgH,, 87% yield, 94% ee
72d, R" = 4-NO,CgHy, 99% yield, 94% ee
72e, R' = furan-2-yl, 82% yield, 96% ee
72f, R" = (E)-styryl, 75% yield, 94% ee
72g, R" = phenethyl, 62% yield, 98% ee
72h, R" = cyclohexyl, 93% yield, 98% ee
72i, R' = COOE, 70% yield, 94% ee
72j, R = t-butyl, 57% yield, 98% ee

48 FHBZEELIIASTFR Petasis N

Figure 48 Chiral bipheol-catalyzed asymmetric Petasis reaction

72k, R' = Ph, 84% yield, 98% ee

721, R = 4-FCgHy, 90% yield, 96% ee
72m,R' = 4-MeCgHy, 80% yield, 98% ee
72n, R' =Bn, 92% yield, 90% ee

720, R" = pyridin-2-yl, 50% yield, 92% ee

H\N/\/
X

72p, 72% yield, 92% ee
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2012 4, Yuan /NHFTHRIE—ZH B F IR 2R
W /N TR 74 BEAL PRI A e AT HLAT R
[PIA XS TR Petasis )RV, B4 H H 45 31 R 4F U3 AN B
95% ee (@ 49) TER BT, T 7 0 E A
H, BRIRER 5K G254, BEZEM o 1% AL R
ﬁ/EJZEPIWZIK A, )G R3FEFIM re THIIER SCELNH N
SEARIEFRERE ). 2013 4F, ARATESISCHGE T FIERCZE
TEALT] 75 HEALHIX ZERSTFR Petasis N, REHUASHEE
)% L1 3R 1 (40% ~86% ee), 1H 24 Jz v 1 5] N BRI FE,
FIEBUARH 3,5- X0 =5l LR ER I, [ S FHEAREREAT

1 R2
o R\N,R
N H 1 2 Conditions X RS
Rf:/ . R\N,R . HO\B/OH—> R+ R
OoH H R Z > OH
73

N Z |
NH N N
SonEa
OH
CF.
OH 3 OH
- o0
) |

Cat*-75, mesitylene, 0 °C
57%~87% yield, 40%~86% ee

Cat*-74, MTBE, 5 °C
48%~92% yield, 62%~95% ee

Qs
o
OO v

o CF3

BR3°

S
C” &
/ |

N
re-face R1 + R2

intermediate-A

B 49 FAYERUIR-BEZEM AL A A X TR Petasis 2
Flgure 49 Chiral thiourea-bipheol-catalyzed asymmetric Petasis reac-
tion

HEFERF, Xin NHWHRIE T FYEBZE I AL 76
ALK . AT AT ZERI R R AN XS R Petasis .
JSNERS T 20 HE N B R A 2 A7 0 i 5 e 4 v 4 3]
B 75 I B a2 % 14 (52%~99.8% ee), H. MR IEA
JRIR T IRARAT i, %o T2 ) K/ A i th A AR
GBS YE. BeAbh, X T2 e A AR H T S EA
I Js 15 REAT B iR e AU R . B 2 5T NG
HL TSR BUR IR AR, S ML) J LIV i€ (7% ee), H.
ANE B FAAREAN R SRR, 3t — Dt O R W] I L
WIAE 25 T S R A [FIRE FE O e e A EE R S 2, AN
M FECRF ee LK 50).

RN INLE A SE aTE 2. Wl 51 o, A
TR REIE I AT a BUSTE b, JEEUHE R TU4Y
P AP b AR TeR I, RS, DUATAIA &4 Tl TT
W 3T A% R TSIV Ji 1 21 R ROWUBEAS 1) 525 4) T, 10
KA JEAFE] H AR 4.
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e
EEST
R2 _R? X
N N cat*-76,4AMS, R _
L H OH
R _ toluene, 22 °C 5
OH * RIS N Rt
QBu 'a
07 H R
Buo B R 77

T7a 77b
92% yield 85% yield
99.8% ee 7% ee

77¢ 77d
94% yield 43% yield 71% yield
92% ee 80% ee 96% ee
%w >
RZ .
N =
77 779 77n,R2= c R3 = Cy, 0% yield
45% yield 68% yield ¥ = Oy, R7=Cy, 0% yie
84% ee 52% ee 77i, R = Cy, R®° = H, 0% vyield

77j, R? = i-Pr, R® = H, 0% yield

BlI50  FHRIBRZE MM KBS K A XSFR Petasis SR
Figure 50 Chiral bipheol-catalyzed asymmetric Petasis reaction of
salicylaldehyde

0\7/
*CO/B;

¥
" _
COH %\ NR, NR,
* =
OH 'QRQ @5‘\'—' <1\('v
(S)-Binaphthol o —_ o
i~ ‘

NR,

OH

B 51 TR M K IR ANKFR Petasis [N ATLEE
Figure 51 Proposed mechanism of chiral bipheol-catalyzed asymmetric
Petasis reaction of salicylaldehyde

6 /N

H 1993 4 Petasis 4R IE S —HIA WL BERAHL
MRS 510 =5 N LR, 7RI 30 4RI [A] B, Rl2E5R
X Z AT T O BRI AR R, F A6 1

SRR IR AT AR W (AR R PR A, S N 5
B (e SRR AT 0 A A K0 e P 1 T R R, 0
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TREIR SRR E AN SRR A — 8 (K. TR I A
O RN E E Ak 1 IS ()8, % A0 HL R (OF
B JiEE L BRIE L IRTAEE . HRIIL), ULL 2 AL, B
AEZ 5N, (EA2 N O & TR SR S P
HAEMA R TRz —. AMUnt, @i AXFR Petasis
BRI S, ARG SR B ReAI Ak, WA T 2 Fhas
Fe) FL L () T A AN B2 2% RAR I 5 B B0,
T, A RIE R Petasis 58 - 20 BR (1 2 ik
ARIRE F LSRG Y, KL Petasis NAEZ
WAt ARG A S A B e oo B L

5T, JREAKIFR Petasis N FH T PE KA B
s TARK Rt R, B H AT BT K2 b TPk
JEANFAEIRIE R 2 5 AR FR Petasis 82 Hh, -1
B2 5 RIEE LD, MET RS, TR
FIEBERIASXSFR Petasis S M FE SN ARy, BARE
LT T R, (HTCIR R AT SR B S R R
Y TEVEARIE 7 B 2 R R, Ah, KR Petasis <
JSEAE 5 A T v O A B SRAL S U SR AR H BRI,
XL EA A FATRRAMR I 5 7).

EE BN

ZH,2009 FH0F KX KF, FEEF P 2014 4
Wl FoFEMFR EGEHHARA, KEF L FL(FIF:
WA R); FISF8 P TAE, B EAAR. 2016~2018
S, N EHEH RS CEE AR, B A BAT LR
RAEHYER D f A, THAFHEMMEAAD, 2@ i
W T HY G ERA AT FFABNE R PR IAE. 2018 £ £
b, BEARAFMXFEFSHRNFHLEME. 25
A QI TR R T R, ARAT MY B Ao A Rm
Kk 098 #7 25 S BT .

WAL, AR RHA 1999 S EEL T
BAFE R LEAVAERLI, REAXARERERSF
FEXRFEFHATSAFREIEMA, $HETAMAFR
LHEBUFRAARR RAERK. AR LENFR
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MRS BB F R FTRAFR, B FRA—%ET2H
M TRGHDHTFHMAFEHGFRAEFFHEREER,
BB ARG T k. PEAFER ‘G AR, BRA
B HEAEREKFH, 2016 FHBER A RMF F L
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