T EBEBERFM LR R EANFEE R
(ZETWEZEEY KN

N |4 = D R WA e L S ESR R R o N i ) e SN S W 7 W 5 W
MBI, HulfE 180 728, &7 150 7. BRNAECELIS:. e ALy
WA R R AR, XS R0 9

— TR ERAR

(—) LR

1. YIBIRES

(D AGEEIE RS, pHEER, DWBUER, TP ARR van der Waals J5FE,
H Tz S BAR TR E

(2) BERBAKIZR, Whai;

(3) TSRS 5 A A o

2. T

(1) FREE FORIEMBU/RENE, ok %k, JIRBEEME TR, WRBENEMES, A ET
o, ZHTR TS,

(2) BARZ AN T HEA R R e 5t REWIRAI R, JOREEAME R I .

3. S T ah

(1) HESTHEHMER SRS, BFIRE, 27 miA, Sigae;

(2) FERIANBRIAT . SR BEFIRE 2

(3) RiFisHAuEs I, MEBRTFNEFER, o THEsEit.

(4) PR ZH05 7r T IER .

(5) R T RRI R T iR @B It B I RE T e, S8 miks Mt T REENE
ST, STIHEER T, Brrmi, .

4. AR AR
TR RRFIE, ERVER . B, AR EY, WA U A R A .

5. LI

(1) PERRERIIZEAME, BEE—EW®, Tk,

(2) RIFIEHIMA R B RRGON, sl e e, A S IRbedl,  MBEREM 5B Bi#y
(3) THARSNTT TR, BRI ISR A X B T [ea ARSI, IR 28 BRSO A 5 A 4 B e g

6. Lo S NI A
(1) TR ERE I,



(2) B4 [ NI A R FE R A 3

(N ]

(1) AR S R ] TR AT A 221445 5

(2) RIGIEHFERAL ARAET AR E K 0 5AG 0 (IR R,
(3) BRI SR R .

8. VI

(1) TRERIR R R TT,

(2) RIG IS F 7 T 35 R0 e o

(3) B = F AR s VA Y A A B 1Pk 5

(4 TR HUR RFAIR I H %« MR, IR KR 454, WUk e, ma T
o

9. HLRITIHE

(1) TRBRBFEE I K JE,

(2) FRARSE HLAR PSR 5

(3) PRI RIGIS TSR T A 25 P H R0 BR (0 /K A, ¥V A ol AR O (Y0 O VS A~ 187

10, ZEAGIE R S

(1) BERREAMS, FEIE SN REARIEC T, A b a3
(2) RiFIEH it s % S0 SN 5 A7 3 H T RER R &R

(3) FRAA R L H IR R K

(4) PREAR AR IONA], A B A N

(5) TEfEEHh, AR

1. }M&
PSR, <R PRI EY), SEREAID R

12, HFEnx
(D) BFETR @M, A, R4, K JEAE, mAEAED,
(2) FEIBETCHIR R AL AN

13, RELE
FRER TR REYE, BAEHAAEY), BEAHAEY, TR, B B HAL S, SRR R .

14. WRIEICER
(1) FRERRIEICERAEYE, BRRICR M L&,
(2) FRIATHL P K AR o

15 Wijc&
(1D TR e R @Y, Wk R s Lk &9,
(2) BEPRIEME X RN A R P RRIE LR



16+ Bl @ Ao 1 4 &
(1) T bl 4 B At 4 8 r i i,
(2) BEAFHRE JE AN ) i R HAL B, BT iR S B K

17 . BEEE

(D — M T EC R . i LAY,
(2) HfR IB RS IA BT &M X

(3) — M TR e R i . B L HAEY),
(4) FRAAE TIB &5 TIA BEoc =R EE .

18, FeAitb &9

(1) HRRLAA A DI A,
(2) AEERR AV NF IS,
(3) HRIEFERIAL AR E N,
(4) T RBECALA AP i) A

19. d¥ESEE (D
(1) — & TR Bl 8. S iFEcsw NHEENEY),
(2) FEARWY) i A DL A S S IR R R R 2%

20, ISR (1D
(1) — TSR IRICR LKL EZENEDY),
(2) BRI FEICRIEME

21, BR KW AR TTR
(1) — TS RICRII T2 454,
(2) PR R KW R o aE v L EE S

= HER AN

(—) ST

1. #ig

(1D TSI IES AER,

(2) BEBAHTITERI K,

(3) BARBLAEY) IR AFR A A VR SIS . A ARV R 1) 7
(4) HARWE T W2 B SR B AH ST B

2+ AR R AR S 4
TR HTREERRAE . il 20 S BT R sk 22

3+ TSR IR 22 S R A P
(1) BEIRIRE. WMz, AEFRE RS EIBS AIRK R L5k,



HERA BT RIS KAE L .

(2) Tl BEALIR 22 IR 2570 A AR R DX T R,

(3) ERAMREAEN ¢ o047, FIH ¢ 200 TP E R ELAE X TH) 5
(4) B4 t ke, FRIA = 5 HE a1 %

(5) T MERZEMIALIE K5

(6) FEIE—TJudME BV Bt B RAEARSCIE PP

4y At A R RIE S o B

(1) T fEo AT A i FE 1 53 B ARAIE 5 R % 5
(2) HERVRAE T SR EY T 5

(3) T REAH 2 B AN IR

5+ PR EI%

(1) T s A5

(2) FEARFREE T 210 AR 310

(3) FEARM 73 70 A 0 BOM A TIREE RIS

(4) BARBRBE R IR A2 v ] S ke SN

(5) PABIRTR € Hh £k 7 R A HE S ANR E R Z AT

(6) PESMRET I, JFREBLTHH LR . BB E My 5
() BREMERAHER. TR, St A8 LU PHAERITHE T .

6. ZEEIEL

(1D FERESYIERCT RS AT, 8RS R BN AR W BB S 5
(2) BIRZEATE VA A B 22 B R R B TR R 5

(3) T fift <)o B T 4R A

(4) BERBGEWEN A REIEFIER RN E R ZR .

T SRR T e v

(1) 7 fAE A S P R s i S A3 5 e S 7 1] R TR 3%

(2) BEARARAE HI A L 35 R S5 A ra AR FR A B . Xl B R i

(3) T FRAA A S T RE A TRAR R . FR/R IR R e AR e iR 2 T
(4) B4R KmnOuvk KoCro0. ¥ K e vk (1 SR 3 AR A 7 v

8. ULIEH €%

IR YU ik B S LR

9. EENHTIL

(1) BEIRTOGE IV AR B (T RS TE H i IR AR
(2) T EUTHE I G R R R TUIE 26 FE R TR 3R

(3) BHRYIE AT M A E B 45 R THE

(=) {X&&#r

1. i



TR AT P AR AN T i, AR BT AR VR BE R AR AN T 573

2+ Jaik o

a. NS HET IR

(1) T it e S AR I

(2) E2 BRSSP R B B R
(3) THEIE AT A AR B K BU L

b. JiToki

(1) HEPRJFEFRBOCIE . R REHERE, TR0, X BRuOkik, X SFERmliak, X $4M7
SHERIFEA G,

(2) THRETFARI 7 RSB R 0 A AR 3L AR 45 ) J 23T o ) TP 3808 e M) v
c. T

(1) HEPREAH AT WKW, 26/ B/ 506 Z0ANRI. ot 2 HUN &l 20578, it
PRUPCTEE, T I R A S AT B B

(2) ARFEPRICPIUER . WA, a8 B e oA B e > S5 s KN -

(3) B4R ST I 28 1A T 2 F0AS [F) Jo 2 73 s 1) S B

(4) 7L WA AR S A i

(5) Bl RAT ML 2P OE 1 AT f] B AL S D AL S 258

d. REHITIE

(1) BERABTREEEL, RS TR, BT RGP, SRS IE BB R 1 /) Bt
RIS A R

(2) T RHAAR .

3. HIHT

(1) THEA RN, AR, H it B R R s R

(2) HEPRBRE AR AT 5 251 FB AL R & K REBTRE A R -

(3) HEHRBALINTE, ARZIERRL G, R B 7 BT ik i AR S 2
(4) IR TP IEA R, BRI MRESH, B R .
(5) T fE AR TR IR

4y Gy BT

(1) T RAEETR o B B SR T TR RS A 5 B

(2) BEAROUEEIEATIG . OO E 0T B,

(3) BARAER/ RPN/ 43 88 B (WA . S DR 36 K v 5 572
(4) TSR SR A I .

(5) BEESAMHOVEE EAH, S EE 55 4 LA 28 iRk e ),
(6) T MR SAHEIE T i S

(7) B4R RO €0 4 B8 I FEAR R ER . VR AN 5. o B Ak M B G 28 1 e 3 T
(8) T fif HLUKIE B LA S B R 432 5

(9) FARTBYNE KL A R AN S, T A Fi .
(10D 7 ARG L7 VA€o R A B ) S

5. HAth o #r sk
TR BNES T S TNE R AR F B, 7RG IE SN .



= AERSERANE
(—) AHAFEREARR

1. BRI F451
(D AR AT S N
o [RILNEERIART (BRI, KD
o HEIEHM
o HIES TN
(2) Lewis HL 745t
o AIREYE Lewis Z5M
o HIEIIRA
o R AL
(3) Taie
o FRAEEMEIG RPuE)
o  HESTHIEED

2. PRGN A BN S LB
(1) BRI
o  HJF Bronsted BRHRFEIL
o FRAHEIE Lewis IRIFE L
(2) b. FRESHRHEL (KD M pk,
o [ phEN
o EIE phNH
(3) WEMEE TR R F
o ERAEENE (FOJETF. BTN
o EIRAIMA (NS

3y BERAIR R b

(D AGEREAI SNG4

(2) B2 1814 F 77 Bt N A A J
o MR- EIRAEM )

o A
o LD
(3) HiEHE LIMIRbere i 5o
o Lt
o Ikt

o Mk, MOk TEMZEM G

4. SRR FHESF
(D TiREFHREARM
o  FHmEX
o  FHABWHIE
(2)  AGERFHENEY I
R/S (CIP) ¥
ZhLFHEST
SXoF B A% AR A tof e
SEARK T
(3D TIREFHEYMER
o JEEMER



o MM (254
o TR Ghl%. KD

5. M AN E—FReE, PSRN EEARE IR
(D AHUAEYIRERbRE

TR R

TR

PR IR PR RE

EIREE S, B B ph

(2) AR P AN s N % T 78

(3) HiE R MNIT PSR A Hammond fE i

(4) AALEEIREE NN B I 3& M v R 4

(=) AHAEWARN

6. BITRIRNL: fedk s i 3 e AR B S b
(1) PRI L ai . TR

(2) PAERERIEET

(3) AAREIR AL AN

o Sh2 &NA’
° SI\']. }i@,

(4) AR BRI
e FEl1, E2, Elcb

Ty AN : ke AR
(1) EIRMRE. POErZAnTE 5w ;
(2) FAZREAR I R 1IN RS N S AL
o  HTH: WIEET. M
o  HliEM
(3) FARBRIEHIIN AR S PR
(4) BAZREYR N A T

8+ FHLHrikss
(1) BRI 2T 501 a5t 2 2
o HIEMTIHE,
s NTETIE,
o WA
(2) WFERLIIDCIE M. BREBIEE
o PHL
o WRHACHRZ K H R A,
o W
(3) AAERZBIIRE: S
o EIE/ERIE: (LM EHEN . . RO, BE

9. H 3N

(1) PAZREAR H H2E SN K ALEE;
o HHlEREN,
o HHEESNEARE A,
o HMWEMT AT

(2) WZpEREEH hEE VA
o kAR,
o BRI,



o HHZEINK

10, A EMEH SR EY)

(1) FERBREM S EAIE M

(2) BAZRERPRILAL G VE S ] 25 57

(3) PAIREAREE I EAL SN

(4) WFERMRE. PIERIEL

(5) BLGERES/ANAED: C-C BRI X sk £k

11, FHen A A0 3
(1) FLHERN
o PRMRILHEAT PN
o fEn1RRNTHEUIE.
o EREIMHELIL.
(2) AAZRERILHEIR 205 FUN s
o AJIEEEEH vs Bl J1 A
(3) FRIREE F PR I BT
o FRINBLN
o HIIMUN,
o o HEfE
(4) HRfERTZREIEE

12, FEMWMSEFELEY

(1) ALERETHME

75 2 P B P

HLHE

IR 75 AN

Hickle 77 FFPERLL

Mobius H&E

(2) BEEFTHEUAEMASHIRIANED)
o IR,
o THEHIIF,
o EUFHEWEW

(3) THIERII =R A

(4) BAGRENR T HEIACURL, RIEJR . R3S 8

13+ HEFIR N
(1) ZAZREAR 5 H 05 7 AR s B
o RMALEE,
o HUARIERN
o HFEUA N (Arene C-C/C-X)
(2) PAZRHEIR G 7 B B R L
o RMALEE,
o HUAREERN
(3) 4R IR N
o MALEE,
o IRMrRAMA

14 FRIEE T I

(1) B4R R 1 2540 5 1

(2) PALR SR B ) 1) % 5 v

(3) FAZREEHR BRI N R S B
o XMNHLHE,



o RN

15, PrIeAl sy TI-R IR HAT A

(1) FARRIR L FEATEY S5 B
(2) PAIREARFRIR M AT ] 2 757
(3) PAZREIR N TR S

16+ FRIEE T1T: o

(1) PAGRFEIBIGEE . RIS T AR Y B 2
(2) AGERa- KW o ke M

(3) #ZrEY& Aldol, Mannich, Claisen XM
(4) AGREREILPII AN, (Michael Addition)

17, ThREMESS T A EY
(1) BRI SR 51
(2) FEARFLHH%

(3) PAIREIRNE I L 5

(4) EREEICETINL

(=) EVEIED

18, FEZE. R

(1) HRAANE AR 50 A SN 5
(2) TR G

19, BERSEAMR

(1) PRARZEIERR KA R

(2) THRZKREEAR;

(3) THEZKEEARN—HREM . "R ;
(4) TG

20 LR AN A5 A K

(D TR ZHESZER;
(2) Tf#DNA, RNA 5 AR K

PAZE 1 2~58 17 BN E, FARESSMALRE, HAAEF—HT#.

. MELERTHRANE
(—) FBRKRH

1. = KEn

2. I BRI

(1) ZHAR R S AR A R B
(2) FHFi

(3) b2 Pl

3. ML

4, W NB) S R



() HRER

1. = RKed

(1) BRI SRS, Ik R, B, Ih. 3G RS EE. B RS,
(2)  FEERI)HE BN

(3> BT FIRE 715 OS5 B R 25 Rl A A Ih S R

(4)  FE4E U S H AR RS R DL SOIRAS BR R 1R

(5) BN A E SRS Sk, ARSI MAU. AL Q AW,
(6) RGN LRSS KT F ISR

P BB A 5 — e R

(8) HFwIHBIASEREEN, EEMSERE UL H. SV F. 6 ENX, FTHMEYHEE
X

(9 HHHAG TERFIR 2 N RIYIEE R X, 2 B SR A AR Ak B T Tm) AP 5 254

(100 AL E i Bt FERIAS. AHL AA FIAG.

(11)  HE32EFh-Phr 8 .

(12) TR =N R, WIS M E R R TSR

2« I AN

(1 ABZHD ZRGHARFRE LM ER R,

(2) FERWEREMEEHIESL, TR A NXRMEZ S REH 5N WEREML 5
MR o FER B E B IR oR AR S 1S o

(3)  TFEABSRESVNEE A ARSI BEMRRIRENE, = RS
RN EE R o o

(4 BT, 8O E AR P A

(5)  AAREBEMEAEME TR EXGRRME T, 158 4 T A > T A B R R
SRR UM AR AT AU B ) B iR et

(6) PR MR A MRS S, S E AT T, OF TR A R E AR
MRG0 8 FRASETT IR .

(D THENTEF ST B RN AR, JFERIXAD 2

(8) TN T HbRHET T H AL

(9 HFAG, 15 LA BAFETHIHBINK R, 598 AG, MR E RIS .
(100 AR, S ITREVE SR T 1520

3. ks

(1) AR AT it (e B2 A . RT3 P AR ) SR TR e s Y T R s T

(2)  RERER. IEHAMLS AR S MLAT L s

(3) B4R Nernst Jife v A AR d 34 AT R it Y L B 3

(4)  BEREHFESEAEZENECR, SR SAIE BB T S S R B AR

U= S IAz) ke 2 2

(1) BEREWS 12D RNERPRIRIE, FIORN, AT, RN, N1
SRS EEA Y S

(2)  ERGEPGEARMINET . — P AR, NSEIR A 25 T A W B S 2 KL
PAGRIBA P R R SRR WAL PR

(3)  HER=MIMBERIRN GRS AT SOSATESE SN FR%E o

(4)  FERFERIE L, EXRBGEREM, LS LRERIRE T,

(5)  ERAE ARSI AR S, XD EIR TR B B R R AL, R
10



ERE. BIREANIE LR S RE R MR &R

. %48

Lo bk, SB=h, BHE S9E, mSHE ARG, 2003 9 1R

2. Tl (EITRO, FKAEEE 42,  TPEBESAEORE TR, 2008 S HAR.

3. ERIEHUES: (B RO, R SRR, BT REEST, EhDT, MR, 1995 (-

W, 1996 CRH Hiki.

4y e CEMD 5 2016 SEESR. sRUKS S, ma30E it

5. rMrdks: CRE) o 2018 4EEE/S R sQBUK S, ma5HH A

6. EENANLSE (B, TMh SEDURR, JHHEER, 3ehifl, fRERk, 3%, JLsURZEdiGE, 2017 4
01 H.

7. T. W. Graham Solomons, Craig B. Fryhle, Scott A. Synder: Organic Chemistry (11th Edition), 2013,
John Wiley & Sons [Z%1]

8+ K. Peter C. Volhardt % 14 (IHLICS:: i 5ThAE) CRIURRD, SOLMEEFRE, Ao Tk i iR,
2006 [Z%#1]

9. PyEfks: CRELEO, b R EECE. CE. R, BCESg, mAEEE HREE, 2005

it

Tiv %A

FEGEAA . AR R AL ML PR e,

Gl PR R
H: 202386 826 B

11





