(BILLE) ZRHAH

—. ZEHEF:
THRYAFNFEVAREARENZCENAE)ER,

EREEMANUFEAMATREANNT M, G898 R AHEE

LRWEMM G, SRR RN, ZEMER. RA. %k

BAG RE & T EENE; BTERRN ., EHERE. GRFEE

B, EAEEHRBGRN IR A; THEUFEELBEA,

NESER, IPEEREET. BRABT. RESESF T EK

FA AR X o M R LA R AL RORL AR P R (R R s BB R R R RORL A

Bl 2% R kA — W AN G S e K R T B

Wit ashhit, ALH, RitEWEAFERELANE A

WA A TR R R o BLA 27 615 BT 5 #0984 AT 18] 2R B AR k1]

FLET 88 77

Z. FRHAFRELEN:

1. RBHLZFH A

R&EH S A 150 4, F e [E] 4 180 4%,

2. BAF A

AT AN WA, Ei.

3. REWELEMH

B A A1 1 A % 29 10%

AL A4 B 5 A 29 35%

A AL A4 B P T 29 40%

A LR BLALEE 27 15%

4, REAREH

A AR 45 A

H| 7 R 10 /NFR, &AL 2 4,

o
Do
()
3



BT it #E AR 20 /NRRL, AR 2 4, F 40 o
5T A RORE R 10 /NAR, ®FL3 4, #3048
AR R AL EE A 4 /NFR, BRL5 4, 2045
H AL A AR 4/NFL ERLS 4, 2200
24 18 3 A 2 /NFR, HRR10 4, 3204
=, FRAA:

1. ANHAEHE L H . &8 Rk

(D FAEmEE 27 H IR

(2) AL A4 464 3K B9 -8 30T 77 ik

(3) A AW 89L& o & K E IR TUPAC 4 & J& U A o [ b 57

=% R N E X &

(4) 7 LA &y o9 g B e o R L 28 ok A

2. AHAEFER M

(1) EEErAM ey R XN RAEE 5% 8y 5 77 i
EZERANES: E. FE. iR, R, FiE.
B, B, BE.OEE. BR. BR. AR RHATEMN. BRAHEME
At EH. HRRITE R

(2) TEANRR: BRREL., ma R, HERRE., 46K
B, BHLERE, BEHRXA., BEERM, B

3. ANMFHERER KR NMAE

(1) FFREL, KA., BHRIKA . LR

(2) BEBET. BOET. HEHE, FE, FRFFEFME
1&

(3) AAHLRBLAE B &I

4, HHLA B

(1) ERRASA. . K.

(2) BRBRGET BRI R A T7 %



(3) ¥ 6] & TR E AR SR HEEF A K+ o AL
5. A ML LR
(1) JUT 4 3B RAT . A9 R A % 58 A LR 0 2 AR
A
(2) SNHEAR YT 77 % TS R E AN
(3) BUR. mmpk. M. EH. FAIF R ENF
6. FHMAYNERNLE, MELRFE
(1) & WLE &8 J o R AE 3 5 5l 77
(2) & WA A AW 89 % % £ 3k 3% (HNMR, CNMR) |, 2 4h % # (IR),
AP (UV) Fr FE (MS) B9 38 2 45 1E
(3) BRAF T E R AREIEXNETEFNA G HATENEE
7. #FeMBETERAINME
e N, S, 0FWMIE, ~TFEIEeY. KHECEHNHHE I
. HENEY
8. BAMAY. mig. EER. FOR. #X. BEKFERA&™
Mg . R R

W, FHRER (EREEMTHENEEAZ)

F—F 4%

TRAN eI TN FRE L AN FHERE, — R

B T i R 3k

FETHANemRE

L1 TRAENLEEEL, AN FERELRRE, AL
FHWELKE

12 AT EERN IO EM 54
1.2.1 AZMhsey R (k. o FHhEE, AKX KRLE

)



1.2.2 N8548 #K. 4. . TEHNEAER

AR

1.2.3 AMEIaasste: MBS E,. Lh=1, EGER
o, Barmals (B, MASHE, Kekule A (Bl
FE#) B Couper A (5 48/K) WA ANE BERAN

1.2.4 AR AFH R P KA

1.2.5 & HLAA 4 09 TR AR ARE A

1.3 T A RAIMAEI— T %

LA T AN e gk EnBak, HERAS X

F_E KE

2.1 ERIEM LK. o4, M. FRIFESREIAEZ Bk
FEFFRARTFHER), . WEEIHMEZRHE. WES
Pk e s, TAEF ST B R T 00 M E RBE A SPP 2
.. 64 (AEMBA); THLE. TREHEZRELET
xR

2.2 TGN EZWEM.EF: BE. #a.

HE,
EESTFEMSYEAFETNEH; RE®. mR. &t
(Eo@ffnmglEt), R, FHLE,

2.3 B IEM R R, Fer s KRR GAE . e EA R
fEEW& . TERAS. HEENREME KRB HE:
EEERARRR., BB BERRIER. RANTAE5%
Jis

2.4 T R KTIE B R IRE B A &

F=F FHE

3.1 T MEIITIE 4 B R BIF Bk Tk SRR ; E3E/ N K A
REeEM. MR/ MMAME, BRI ERA T aNENE R,

B

B ERE. AT



M. FR. afd, e Bo
3.2 T BAR AR A M 1y
3.3 EEASTIE T MR
FHUE MBRY
4.1 T fAxts 749 ( enantiomers )& . W Kt S 0 F
SEMW R F: FH(Chiral) . XHE R GIRE. X
F0) . CFE AR IR G AR G L e DU T e ot
4.2 RABH FHRIR T4 oy 1F B 2 A
a) &8 — N FHRIE T ey R B R A L B S E R
K. #HE/R (Fischer) &R
b) X B G R E A AL AR B An g AR R R A B
R/S & (RFAND. T #D/L %
o) B A FHHE T3 B 24 dE AT BRIK . U
(N
d) TR H A B 3T Bk A
4.3 ZEEEN AT R TR A BAE
4.4 TR FHBME S FHETNN WA LIKFHE, THESE
FHEBRE TS BoFR ., BoRE, i
e THN SEFHERETHAED.
4.5 T RESNEBEAR . A7 A0 T3 A A K
4.6 EFEALIRNMFEF T KA R TR R iR
FLE wRE
5.1 7 wd RIE WY o R Ay B 4
ZEANGEH G4 R EENFHER
ERLHMEEN QI NEE S 7%, TR RA
5.2 W RH B F
5.2.1 EENFMER: mREWRMWEN, Hir, LREF



5.2. L1 BARR R : KA. BEME. &M . SHRE XA
5 B9 RRL
5.2. 1.2 WER B : ALY K (Saytzeff) HLN|
5.2.1.3 5& B R N: # K (Grignard) A, A HLE
Rl RE (Wurtz) RN (File B HEIHEEEA)
5.2.2 ZERI@MERJE T Lo EZIA RN
5.2.2. 1 BUR K R B B FALEE Syl Sx2; v KRz B Al
# El, E2
5.2.2.2 FEMBARMLAEMAF
5.2.2.3 BEHEEM . B EEENFELBAR KL EE W
A0
5.2.2. 4 M 5 R RdE MKk R (RS F BRI,
TP AU D
.3EBE—MuRENHE: BEFE. HEFRE. SRENE
%
FRE HKE
6.1 AR MM L. M. FHE. EMKER
6. 1. 1 B FEH A SP? 2, n 4#
6.1.2 £EHEENE o R IEAG L BERME. LE RN,
MR M. Rtk FENG L), MR TR 4
4. /K. Z/E
6.1.3 T ME MR
6. 2 Y& B9 R AL
EEFEMRRNGE, BEGEE T, FEAN. REFB TR
HRREM., ZRAN., 2B, FEEMRRNFE, £
B AR B AR R R R R AL L A Ak ROBL B B IE B
T BRIEE T EM R



6.2.1 MER R : BUMWEA. STHNMA. mXo. 58
wyAm Ak [An HX. [& K (Markovnikow) #N|. L&A
Wi ] L e HoS04 Y. BR 18 AL 2 Ho0L 5 & HLER B B Am
A HOCL. B B & m & .
6.2.2 MG R A R
6.2.3 Afh: AN, BERAA M EEAMN
6.2.4 a—EARFHENRRA
6.2.5 T MEARA
FLE REM_IEE
T 1 EEREND K. G4, & (sp ZUF) RESFHIAL ;
V&M 1, 4 fm& Diels—Alder[2+4]FF Am & KAz
T22BWFEEEMEMFMER. FEFTERRNAE, Wk
HIRORL: Ampk . B FORIm H B9 7E %
T.2.1 R R R BAIE . Ak, A Xou Aw HX. Ap H0,
HCN. HOCl; 54 “VEMWE” AN EZIE; 53R
48 (K,Na,Li) FRELE K
T.22RERKM (ZFR, =8)
7.2.3 &R AL
T.2. 4R AR FREFRAME . BB, & B kMY
Rz
7.2.5 ARG A E 09 & BB ORLTE e X A 5 2R E]
7.3 EFRLW_JEBREFE L, 3T ZEHNER. EHEAR
Fl &
7.3. 1 pKfugp g, KW _IFEENLTEN: BEE. BEE .
X G
7.3.2 £ _HEMAFRE: R (1, 241, 4—7n
). K EF AT —F R4E (Diels—Alder) 3Fpmak K L. B A R



FNE FE
EEFHBERMNEM G Fn M (SP2 24D A Z KR IE
(FEHEM) KA
EETERNMEWNEEM U KEE 2P KA, BUR KR
RALAE. BRI R, JHae i A ER L& T
TREX. FX. XWERREER®E, THREZATE MW
K7 BER
8.1 % &%
8. 1.1 ABEM A THM: JLEEH (Kekule) K. 4 FTHE %,
LR BN, FHEUEMRE
8.1.2 THERFHZENFHILEZ fndr £
8. 1.3 EEAR KK R B A5 £
8. 1.3. 1 BRK f:m K. & .#. H—%(Fridel-Crafts)
RRL; RIERBRRAIE (8 —%64); X7
FBRARRMEBEMNE (BbMBEME K LN
RO BETAL
8.1.3.2 m& (C1) WEAMARA, W4 % (Gatterman) —F #f
(Koch) R Rz
8.1.3.3 8% (Birch) & E RN
8.1.3.4 Meta . MeEE K
8.2 A R MHF &
8.2.1 THM=ZXKTEMEGYRHSE TME dENREH, I

KU A K
8.2.2 FFEx: HMUERKAEBNI., MARKEE. EHK
I
8.2.3 TAEEAdE: ZMAmiEf (9, 10 frryEixiE)

&
8.2.4 THAMMEIATIZ (BUERE)

¥



8.3 — M T MEXFZE: KMEH (Huckel) MM K HA . — &
%
FNE BHARE. Lo
BTG | 2R Yk 8 oy 2 AR B R AR A6 4 A E
o H L ]
T AR Sk oy F AR 2 RO A
5B REAE A A AP IR IR A5 R4 6 B 5 RO & #I i
WA B A I A
9.1 4L 4Nt
9. 1.1 EARE: o TIRKA . L0 B R 7T &
9. .2 AXEZ T AT RIE, bRl fz 5
I &
9. .3 ZEEFEETRAMLILEREL LA HEFINMNAE
W1 AT 41 o8 I e AR
9. 2 Z B IR
9.2.1 THREUBMIARNEARE, SN THEEENTT,
18 &%
9.2.2 EEH 2 A AW AL B L IRIE FIAT: AL A
WEFEAYE, SR
mELSRTH, BRESS ERAY
9.3 S &)
9.3. 1 W EAREGFEN, FUFEE THEERE F
R BRL R, 2
BT E &, &RMEYH g ERAE
FTE B, B
REEE. MWDK, w4, EHE LN (BB RN fotiE
R



EREE. RNEZERAMRUME: A8 BESBYL. B5Hh
BB 1 2T
B RORL . BEAE RORL, EEEN4A|: Lucas 77 #1948 BT 5L BR
Kk
TRE. BT EENLEWINER . A K&K AA
10.1 B
10. 1. 1 B 9 47 2 Fu b, 2 M
ABXERBENFUR: 5FLKLERN, Huts (5
THEEE) RE, STH®R (A58, k. #k), B&
FOBR BT 4 B A BE KON, RRACRORL, @i & RBL, 44T
“EEHEAE MR N Cu(OH) . HIO,. A "AEE (pinacol) =,
BREWEBRN AAESEH)
10. 1.2 BB ER LGB
a) B—WERN: RMAREL, E2, JHKkRNEHE:
AR AN R, SFZRRREWFE S
b) « —HER R : FEMEMFE R
10. 1.3 FHREEHF E: g RBEAME, B, HNLE, d#HK
A AR, JEEHAERMN,
10. 2 B
10. 2. 1 EEBH P EME . HF 8 FRE R
(1) BARENMER: BRE. BRANER. ZERM
(FeCl3)
(2) X EFERARRE, AR
10.2.2 TREEZWNR: AR (FRAANFEMAR), X
B, A&
F+—F B
AT ML K. 4. EENU AR NAE:



TREBMTEENN AW, A K& R
11. 1 B
11.3. 1 ZREEB A E: BEfA, BREHHR (Williamson)
11.3.2 ZEE G EAFET KR . Ty & i, B9 Ry T
. LA E K
11.3.3 TM/ILHEZWNRAEFRANA: LB, — KB (f
HEE ., FAK. Tl HEBEA
F+_F BW
ZRE ., WAL, 4. EHREN., WEFLEFE
FREEE . TR A A E B R RO AL AR
AXREEE. NI, & kT kAR A
12. 1 B& . BRRHREN S ENF MR
12. L 1 R B HAEES LA, /. 28, &a8FEZEN 8
B R BB R iR, e — & R AR, Bk A
FEMEETE & Aw HCN. NaHSOs. RSH. RMgX. ROH. H0,
5B N REAT £ ey m p 48 & ROBL, 5 &WAT £
HT R
12.1.2 a —& R TR : g (GHRM). 2% 6
12. 1.3 EEH A ML FE R A
a) &f; # (Tollens) |, %M (Fehling) Al .
58 A A
b) 7 J& : | F Hy, . LiA1H4, NaBH,. Bolg, MeosCHOAL, Zn/Hg/H",
NH;NHo/KOH 253851 4t 22 R R B (W TR . LR A&
&, % E|T# (Clemmensen) R M. & IR K —FF &L
(Wollf-Kishner) —&" % (Huang Minlon) R Az
c) . EBREZF (Cannizzaro) K.
12. 1.4 7 BB B & m ik R 4



12. 1.5 TMEBEHEERAN: &K (Schiff) X%

12.2 £EBE . HHHE: BENEAN. BWEat, B0 Row
KM, BB EAR R, WENKEN, RREETAE
WIE 2 R

12.3 AL EEWE. T: FB. B (ZHFALERTLE) =
AEE. AFE (ZEFHA). W, T8 (HFXAD.
F OB [ L% 2 (Bechmann) ] & HE

12.4 THRUIET . BEERHELEGY, 2K a, B—TH

BB AR 1, 4—H k. BN,

F+=% AR®B

T FRARTR 0N K 4

ERARNEEZMR

13. 1 AR % . W BRI H

13. 2 ABARRN M SHME OF 2R, EHBN RN

)
13.3RABARRMAE: BF. HENBHANL. HEFE. &

R0 R IN- il
R A A KR A &

13. 4 EEARBLW KL
BRUAREFTARTHRE (FRENBRENTZH. FIFXL
R, B K. B, B, BiAR. « —HHERRAE, @&
B (HEAMEELR). BAKMAIE: RERTHAREN
RO (BEfR Rz el 72 : AL 89 | fr & %)

FTHE RBREARTEY

T RRARBRAT W o K e

ERABRTEMNEENR R

ABERCB LR OBEMH 8 = LB A LA 8 5L A



14. 1 R ERBATAWBE G . B, B, Bk, 4. 414
i, WEFFE.E . R AR & EEARBRAT £ H9
FRAMFEARDEAN: FZRRRE (R —ER KR
). Kig. B, BB ABRREGE;, 52 EBRAR
R RBRATEYNL)R; BRI ; BRAMRAME X Z
(Hofffmann) [&#F K KL .
4.2 BB HERBOB R OEEAA R — LB H &5 5 A
a) LB BR BE: & . R FMREEALE R oA
b) A — Bk — 2B B EAE A i Ly B
BB BATEY: KA. KRE. &% FRE
14.3 AL ARAR (xR, 2R, WK WeERES R,
T M % TR M R
g+AE M
EEMANEGMHOEN . oK. oL FWBELFER. RAAE
Ao E ZA AW bR
15.1 R n K. &% . M4k fokit 1E
15. 2 B I E 48 B vy B L AR AL S
15. 2. 1 ey mfnmbs (e s, FH. Bt R EE
WA /NHTE FD
15. 2. 2 k#h. WREFZWIL R, FAREMA (HKFEA4
AL, MWRERAT R, HHEZEMATD. Hofmann
% (L. RO ALED

15.2. 3B A CBif, B, BRE. R#EBa CSHE

Hinsberg R )

15. 2. 4 feN A Fe Cope W& (AL E )

15. 2.5 R 5 LB R AL (ERAWRAL, #F5FK—E/FE
* Tiffeneau—Demjanov BYFR 3 A B HE R )



15.2.6 AR R R N : AN, KX L ZEWA; Mannich
15. 3B EERNG & AEWEEN. F WAL R ;
= i/ (Gabriei) & @&k, AEH 4, a8 teawnL
F . ENANL R, . Bk, FaLE, B, mwt
JE Rz AL (4m X K 4% /Leuckart R A, R F % — w4l 7w
/Eschweiler—Clarke KAL) ; MARBR K EATEMH & ( E X
2 Hofmann EHE. W /REH Curtius EHE. HE %5 4F Schmidt
=45
15.4 THREEWR: XK. —FK. =& (EDTA)., 2 - #&.
BT M A BT
156 EEEAMBEAMNEGY: EAFHAFTE. @aF. AN
MR & ROBL
15.5. 1 B @A o7 &l i
15.5. 2 ERAMMER: =AM ( H, OH, X. CN FH A E
BARO. AR (BT FE)
15.5.3 7 MRSt 4640 5 v o An i« A0 64 B A0 55 4 1Y ok
2. BRI RA
15. 5. 4 7 F 09 B A3k BORORL B e 6 ik b B R
F+F FHUNEY
T AR E WL AR AN A 0 46 1 e e 4 7
BRI A1 7 B VA R I B R
EERH . E MR FNERENFER GEEIRAR R AE)
T ARRLeE L vk N M R R BB ROR AL
16. 1 AU G Hy o KA 4 (F B )
16. 2 R B H RN AW : K. W, E . BREBWEN,
WA & R BB R, TREMTAENER (VB. BFESR



&), TRSMATAEY: mLTE. P& E. VB
16.3 T A THEIN W
15. 3. 1 MR By S5 A RO WEAT 0 WEBR . VBe. 7+ JE Bt
15.3.2 "EuE R EAT A RS, FARE . BIRERE
16.4 — & T BRAETNEY: R REATEY. TREETE
Yy (Hr 3 B8 Skraup & & % ).
F+EF BAMNET (£, 21
TRmALEY B WEBX. K. 7k
EED—AVNEBENEEZYEEFR A MAMFHER
RS SN B TR S5 A g o0k 4 A DA B2 1) AL 1R R R R e R EE
TS A e (HEE. R, BEURER. F4£F)
FY BT BE I R R 2
171 A B EEMEWENF MR
17.1. 1 BHEWMBRESEN. BRENEEXNHE, LR E
M EM % R (Haworth) #ALA.. #HE R
17. 1.2 BAERH S : BERNZERREN. EHELE (48
e, BASREMEEAN, HRAN, BLAML,
PRAF) . RIER R, R R R, EAEHERE (Ruff
g, Wohl FE#E). 4E Rk 542 R
17. 1.3 EEWEAE:. HEE. RIE. 3B, 2B, HEX
¥
17. 1.4 & je 6 B &Iy <
17.2 TREXHE: LRMERME: FLRERME: B (EH
)
7.3 THEZME: RER. TEF. FHEE. ARBETENE
Jit
F+/N\FE @ER. 2. ZFaR



ABRBERBEMN . % T F A AFER

VB LR EMFIE. EAHWNE T E. BR

THREaRMEEMFER, THREORN—R. ZR. =X,

I 2%, 45 #

18. 1 AA®: &M, ke, iz [AFERMN G &: Strecker
AR, o-KHARBKEM. Gabriel AR, W _EEE]L HF
[(FEfnErp, aEWRNE (5LHRKR, FBE., Z#HER
AERBD . BRARRE ., §Ka 8 =8 XA

18.2 THEMK: ZHREMAR e K EEFN. ZIe ik [R
EWRF . BENRE . EBIRTE GRERE %, EKERE .
R E)L EENEZKR (BRER. EFFRFRY
E)

18.3 THMEaR: EafWakmERRER. EaRWEnN,
FERER (FiEMSEE L RIEER. JUE., ZHE (7
AR K BB KA

FHAE Bk, WX, BERhew

VR RS RS E MR, 2K, RRZEAN K E

EAF A BB A

19.1 TRERRAMNE X, 2K; st S5EMABEEX Al i,
b Boa R Rk R =75 BB . A A R e B B ALK S5 ROtk
fi: B, R RAL. AR (RE) fo T4

19.2 TR, 2%k, RREGAN: B, B

HE kR
TR e S — B 5 ik VAL ¥ N F.
MREE., BAEE, TR, FRE. R, L. B

19.3 TSRt emey AR g Rineg 4

F_1+E ARRM



20. 1 ®IN R AL
20.2 #EHFE[ 2+2], [2+4] Diels—Alder 3w g K 2
20.3 A B o-TH RN (Claisen Wk FZEH . Cope EHE. &
R¥smey [1, i] 2%, & RF5mm [1, i] 24
F_+—F 4%H. %. 2HEW
ABZEMU M FRER, THRIWERR
ABANHEMEWN K. GG USRI . e A
oRid
T AR A A R B R I
21.1 B, B0 &R T W0 T4 B A R AR AFAE
21.2 BB MmN M EN KRE a4 B AR5 R AL

LEE A ELEY . BLEE . TAFIAl . BERR R HATAY (BRY

. AR

21.3 &t em

EREERN: WREHHZARN., BEH Wittig) K

B H R

2.4 TRANKG 2Kk, RAEBHE, ZRMGHF. AINHER
R A
21.5 7% N RE T R, B AW A R K HE A
F_+_F ANRNXR (RBZPEEARLIAZ
22.1 1AM R T LW EA R A

22.1.1 Syl A 2

22.1.2 48# 45 5

22.1. 3 FZ IR R R TE M
22.2 WHERMN

22.2.1 E1 , E2 #1 ElcB

22.2.2 W3 RORLHY X 838



22.2.3 E2 W4 £ L R
22.2.4 m#hE &
22.2.5 a—H &

22. 3 BB E 9 09w KRR
22.3.1 J&JE 8 35 B A ik
22. 3. 2 & & W A A R AL
22.3.3 MESFEM R
22. 3. 4 W& W 3EAZ fm

22.4 75 T BUR ROAL
22. 4.1 I 0 B RAL

22. 4.2 3 5B R AEHF HLA B F 8 R

22. 4.3 77 BB FEZBUR R
22.5 AW FEAZ A0

22.5. 1 BT 6 3542 A A,

22. 5. 2 FRERAT £ W00 3E A% Am A,

22.5.3 M By RN

22.5. 4 Ml 5 LB F RN
22.6 & Fuit & R AL

22.6. 1 HuEEy C-H # A

22. 6.2 BB E VAN

22. 6. 3 B A0 EE By 3L B AL

22.6. 4 A

22.6.5 & B A ML R

22.6.6 THIR & B 5 GML R
22.7 EHR N

22.7.1 B E dwE

Fit
22.7.2 )2 K ek R Tt

% B R T L
BEZET L



22. 7.3 BE PR TABIRET L

B, 2EEE A2 HAXTESEH)

1. ARER, E&F, mimk, AR (EaALtkF) (£, TH)
B, AL, BEHFH HRE, 2005 F 6 A

2. WMES(AMNLENL.T), tE, BEHFHRME, 2006

3. IMEBECENAFIE =R, K&, A AFHRAE, 2009, 12
UL 5 B 3T AR A T LA




