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PCH:0” " NcoucH, e pcio” " No
REDMEEE
CQCO0,C;He
85, (CHCOCiH s+ (COCaHs > CHCOAC:H
CHCOCuH,
c 0—CHCO:CiH,
o. [ et + CHy(CH»):CO.C:H, _N*H @/c P (68%)

NaOE1
10l, CprHuCOCiH, + (COCiHY), — > CltHas(].:HCO:C:HI (68=71%)
COCO,CiH,

(i-Pr).NMgBr -
—_—

11k, Of-cogc.ﬂ. + CHyCH:CO.CsH, O—co?nco.cgu. (51%)

CH,

. FRRKE RIBR ] S B 4L R

o0 o
121 PthgOCsH. + CiH.OMgCH(CO,C:H;), —» PthH(COth.Ha)I (68—75%)
Q
o o &-cn,
13=. CH;C["—"CHCO;CaH- + PhCOCI - Phy}—fl‘CO.Cgl'h
O

i
~— PhCCH.CO.C:H, (68—71%4)

Tt m N
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140, Q-—COC] + CiHsOMagCH{CO:C:Hy0y —> Q"‘COCI{(CO‘LC:HJ; (82"""'83%)

“No: “NO,
CI:H:

O- g ? ?0‘

; Il |
150, CHy; C=CHCOQ.C;H, + CIC{CHCO.(:H, —» C:H0.C{CH;)sC —CHCO.C:H, (61—667%)

) 0O
il O .
R:NLi {CH,}»CCCl Il

16f, CHYyCO:.C:Hy — LIiCH:COyCaHe — — -~ * (CH,;)yCCCH,CO;C;H, 70%

n. G. A. Reynolds and C. R. Hauser,Org. Synth. TV, 708 (1063).
9. M. Guha and D. Nasipuri, Org. Syath. 42,41 (1962),
p- M. W. Rathke and L Deitch, Telrahedron Lett. 2933 (1971).

RERY S TS IR & R — RGOl 7 B 48 4 1%, (Dieckmann condensation), i% 2 BT &
B—#F BRI ARHAEER, A BEBRATERANR, (LER2 6, 375} 1)

ERTIEERAE NS L RFEEREEKR, TRARARETR EPRESILNSE
fE R A RHEBESN, J5 & Kb IS, tkAh A &,

R'OH4+NaH —» R'ONa+H,

S RBER A& KPP OB G RREW, RERMES. RIS DA E0E e
HZER, MTREZETERN ERETHNEAE, AU LOFRS T LUE R E
T BohBER IR R ., BRI T, 288 1 BBREL R, RE 3 Sy 2,
BALREARERRROEEY. Bt EtrR 83 2, WL EhaET 854 R,

FRLL 3 m:
1 coc T 0 7
C.H NaOEt CH,. | ,CO,GH
é{: "7 %= CH0,CCH(CH,), CHCOCH, =y Ny
CH' - T
2] 1 NaQEt /3

—FE
BANEES CANEERRABRSATZWRG, K —A BB bEE Rk,
FH=AMAEHEBORN, T Lo Rah5 BERE 1 £ 45 & 3546, B BT T TR HE 2, SR 2%
FIRBRH R A FWD, WL FI RS, — R E S TR T R LR T oy T, 1
BRRATEELGHE., BRCITRET RIFGSRE, HAEREERATE, 85 2.6,¢
B RRXARHT,
B 27T REEWOstELE R

" rﬂ\ Naii_ J\ /CHOH
| + HCO,C:H, ~——> (T0-04%)

a. C. Ainsworth Grg. Synth. TV,536 (1983).

19. I, P. Schafer and J. }. Bloowmfizld, Ovg. React. 15,1 (1987),
2o. M. 8. Vul'fson and V. I. Zaveiskil, J. Gen. Chem. USSE 29, 2704(1959).
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Fs) O O

. NaH Il il ;
ab, CHs—g —CH, + CHs¢(CHD.COCeHs —— CH.CCH,C{CH.).CH,s {54—E85 %)

o) Q O 0

i NaQEi H* I Il I
3¢ CHi;CCH: -+ 2(CO.C:H,yy —F —yH.Culh,CCCH:CCH: CCO,C:H, (85%)

0 O

“ NaH C0,C.H,
O + O=COC,H), — 95945

3

b. N. Green and F. B. LaForge, J. Am. Chem. Soc. 70, 2287 (1942);F. W. Swamer and C. R. Hauser,
JooAm, Chem. Soc. T2, 1352 (1050},

. E. R. Riegel and F. Zwilgmeyer, Org. Synth. 1,126 {1943).

d. A. P. Krapcho, . Diamanti, C. Cayen and R. Bingham, Org. Synih.41, 20 (1967).

BRI TR LR S R R R LIRE (e BEEE L FI(E 12 30D, X2 PR E ISR
HREH, RSB N A AT LA L BRRF R R R S AT R R RS, (BRI
5 R B E IR AR AT B 6 2~ R 015 REER, T O-BEL R H = B R M,
FZMZCEIMBRECE 12, MDA ER N DA RE MR ENEY, B REEL ek
TR RBREFID, IRIR T IR EEE SEEACT R AT RE 3 fL R B (38 16 I),

FLASE B S M A FR 0, DABRSESE (N BRHT A 11 O AU IR M4 % — Fh 3 MR TR M R E 4R 14
WERGRGE. EARX27 DFIHT - ERF BT, B ekl 72mPRiEs: P

i, liope 7ot B o

0 i ,

I NaOEtL RCCR’ H' Rﬁ: (ﬁR

RCH, CR' + HCO,C,H, — f ’ AN
C ;

TR IR B-TREEh A PRES, SRl BRI, X ROt E B ARHRET P&
fiik 4 Chydroxymethylene derivatives), F=#yRyEat %tk R B EmxREl
ER LT S MBRE BT aLE™ Y, RETERELIHERESRAL, EViEg
Eﬁﬁﬁﬁzﬁﬁ.’ﬁ?ﬁﬁ%‘&ﬁ¥§“

Q
Ph )I\' 1) HCO.C;H, Ph\/u\ CHSCH, ##®Ni Ph\/ﬂ\/CHa

(1 2y BusH L
B S I T AL A B T R B R RS,

fs'lr%]ﬁﬁlftﬁﬁj:ﬂﬁ — RIS R T BT A ABZOH e, T 12 o Y IR0 BT o il e,
o 0-
CHy_ | {H Hrlzog; CHs\_J|_ CHO™ KNH: CH,. | ,CH-O-

21a8. R. E. Ireland and J. A. Marshall, J. Org. Chem. 27,1615 (1962)

b. J. D. Metzger.M. W. Baker and R. I. Morris, J.0rg. Chem. 37,789 (1972).
22. E. J. Corey and D. [. Cane, J. Org. Chem. 38, 3070 (1971, .
23. 5. Boatman,T. M. liarris and C. R. Hauser, firg. Syath. 48,40 (1964).
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04
} 0
CH:I CHy [| | ,CH NaOH CH, |

/L/' HO" oy /1]
*?fﬁ,'fﬂiﬁn%%Kiﬂv’ﬁﬁﬂff%*fﬁt%E{tﬁﬁﬁrﬁﬁékﬁ%%ftﬁ v, F2 8 AT AT DL f
fdeit, ILRAEMRMZ B R EMIBERE AL, BIR a-f B8 T B, AEd TR, mE
Corédid /3¢ A-MREG 5 T ok e iy,
BH—RAEEDPREEL S-RMETR, ENLERN TP LR S FERPELRE
0 0 o 0
R(ﬂjoa' + —CHz'Isf.cm — RgéHgCHa-{-R'OH
PLA [k SR RBRAR & PR, RSB RBENAKT, XEEAHEEHHAR
B BALAHTLORE R gL T ETRE.

0O
! Zn/Hg
cH,0-{ }-CO.C.H, + “CH,SOCH, —> CHSOmD-C—CmSOCH, —

{
CH, 0—{ Y- C CH, Tk 26
1) NaH Zn/Hg
PhCOCH,SOCH, m PRCOCHSOCH, > PhCOCH,CH, iR 26
[ .
CH,

SRH 25 P SRS GBS SRR, RTLAE ~ A BRSe  Sh WA R, fn R b R — R e fk, AT
e T R, PR 5T R — T B IO R e Rb B, BT - TR LG T R T
Rk 55 98 AR (Russe ) S RTF T — BT Heis & 1R B i

CH. (CH.),CO,CH; + ~CH,SO,CH, —» CH, (CH,),COCH,SO,CH,

0 O
1) Nall f Zn He I
2)_CH:I CH, (CH,;),C —CHSO0,Cii, — CH, (CH,),CCH,CH,
|
CH,
O Q
Il H f
RCCILSOCE, ~ = RCCHSCH,

|
OH

BB R0 5 12—, }\{I“‘ﬁE: LT Fe 2 A TER B MR T LA £ W E s &
ft’“% (UEMBER IE L T el DRER AT 72N 3 . T Sl

2da. E. J. Corey and M. Chaykovsky,J. Am. Chem. Sac, 87,1345 (1965).
b. H. D. Tecker.G. J.. Mikol,and G. A. Russell,J. dm. Chem. Seoc. 85, 3410 (1863).
25 G. A. Rustell and G. J. Mikol. J. dm. Chem. Soc. 88, 5498 (1966),
ch. P. G. Gassman and G. D. Richmond, J. Org. Chem. 21,2355 (1966),
7. 1. O. House and J. K. Larson, J. Grg. Chem. 33,61 (1068).
2R Ge AL Ruvell and L. AL Gehryinowyes, J. Grg. Chem, 34,3618 (1969),
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2.5 HBAHERE

B it P R T MR T P, W SRR — R 30 SRR A A 2 T A UL
B P A BT AR T b Sk A B B, XA SR, R TS R E RN
i f &t RAWSIERTIHERM SLAE PR BIZE FUR SRR, M M & R R E T LU 2T
¥ RRwmnAS RSN NEHE,

B3 — R B, EAR RIS B, SRS MR A, BT BRI 0
(ylide) ot 3218 (yiene), LACZREW R (CH,) PCH, A, HWFNF &R

(CH,);P'-"CHR e ] (C}18)3P=CH3
" ML

] 3L SR RS AR B R X B BTG Ry Sh iR, FERF X (R PSSP A ER e A 32 H)
M, K, MSREEPEAE H, CCRC'P T T nmr RN, MR TRINEE
H sp® Jedh, BR2Y sp° b Ao IRAREL 1, H B U L E B RMA KXY, |

B S R B SRR 2 B TR R B R ok Rl A, SR SRR SRR M 5
B i) o 8 4 2 S RO P4,

R,P + R'CH,X —> RP'CHR'X"

X=LBrCl¥

R,PCH,R’ + @ —> R,P*—-CHR
BAF NVLEDRH B LSS, AR EATAR LEREME S S LERERBNET RN,
A0 — IR TR T AR 26°°, Bt on (M RE Sl R AR Bt T 5 AR - B W B LIS RRE DR 1)
F i PR

O- P*R,
R,P*—-CR}; + RiC=0 —> R;tijm(,lk',
—> R!C=CR, + R,PO

B B LR — RN S o7 AR 0y 3 S MO R T30 26 5 T — @B eh i (R LA 3EnR), BB
AR, BRI ol 58 ARA, W n AEEE 400 A S 800 R & B AR
Wit BB R, SXALER AR A L B,

BEEH MRy, EHBUCHRTEZANBIRAE T ERAE T, ERANLER
IGiR. B-MERE N BARBARE W MBS EFENTE, O EERENGE
B miih i B, SHISHEERTIN K, EETHISHBES S KRk
B 15 AT AT R - B B T R 4R

R

29. H. Schmidbaur, W. Buchner,and D Schenizow, Chkem, Ber. 106, 1251 (1973).

30, A. Maercker, General Review of the Wirtig Reaction, Org. Feact. 14,270 (1955).
3t. C. Trindle,J. T. Hwarng,and F. A. Carey. J. Org. Chem. 3% 2264 (1973).

2. E. Vedejs and K. A. J. Snohle,J. Am. Chrm. Soc. 85 5778 (1973).
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o 0~ O
_ » ' + 3
Rm--([gm—CH-—PR; «— R--C=CH- PR} «— R--C—CH==PR!

R ORI 0 R .50 A, PRI A A S AT A - B

A% 2. 8, 2, 3 i) *.
¢ B=02.8 MEpSH N L MAUATEE

1. <:>=o + CH=P(Ph)s —» D:cm (35—40%)

2. PhCH==0 - PWCH=P(Ph}; — PRCH=CHPh (70% R &, 30% M)
3. PhCH=0 -+ CH,CH=P(Ph), ~--» PhCH==CHCIlls (13%5EX,87%EZ)

LiOLt
47, PhCH==( 4 PhCH-=CHCH:'P{Ph}y ——* PhCH==CHCH=CHPh (B0—70%)

5% (CHg):N —-@CH:—-O 1+ CLC=PPhiy ~--» (CH;);N—-O—CH=CCI; (39—569%)

: 0

- fl NaH
61, {_}:0 4 iCHWOY PCH.C O CaHy -~ — < >—CHCO C:Hs {67—77%)

O C:Hs
/C:Hs i NaOEt 1
7=, CH:"—"_C\ + (C:HaO‘) PCH:COEC!HI —* (CH, "“C\ /H ('33%)
- 1’ "~ cocam,
0O

il
gt PhyC=0Q + (CHy):CPLN(CHy)1): —> (Ph):C=C(CH,): (M%)
|
Li

a8. G. Wiktig and U. Schillkopf. Grg. Sgnth. 40,66 (1960).

b. G. Wirttig and U. Schoilkopf, Chem. Ber. 87,1318 (1954).

c. M. Shloser and K. F. Christmann, Justus Liebigs Ann. Chem. T08,1 (1987).

d. R. N. McDonald and T. W. Campbell, Org. Synth. 40,36 ¢i1960).

¢ A. I Spezia'e K. W. Ratts and D. E. Bissing, Org. Synth. 45, 33 (1965).

f. W. 5. Wadsworth,Jr.,and W. D. Emmons, Org. Synth. 45,33 (1965).

8 R. J. Sundberg,P. A. Bukowick,and F. Q. Holcombs, J. Org. Chem. 32,2038 (1967).
h. E. J. Corev and G. T. Kwiatkowski,J. Am. Chem. Soe. 90,6816 (1968).

BB AR SR A 5 M B S WL A o6 TR AT I M B RO, DRE0R A1 2 BLTT R
PERO S, Yot PR Sy ok P2 1 B T M A B4R 3 i M WLRE o 2 M T &R —
5 B PR b Dok e s, T8 1) MR Y RS T S, B, Flf SRR = ] e B 3. P M B ok BN o e
T LR A, jﬁ%ﬁﬂﬁ“ﬁ#%ﬁi”(mﬁzf&)ﬁﬂﬁﬁm%ﬁ-‘!ﬁﬂ#@ﬁi(B)ﬂzﬁEﬁiﬁﬁ%o

Cl)' H H
[ P{Phh .
R H — K
], ) H \I AN R
A oSy R ~Cp H

33. M. Schlosier.Top. Stereochem. 5,1 (19700,

34. L. D. Pergelson awd M. M. Shemyakin, Tcirabedron. 13,149 (1963 L. D. Dergelson, V. A. Vaver, L,
I. Barsukov.and M. M. Shemyakin, Tetrahedron Lett., 2660 (1964); L. D. Bergclson, L. I. Barsulov.
and M. M. Shemyakin, Telrghedron 23,1700 {1967),
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VK W B 1 15 4 TR T a8 i, I 3 2 M2 AT R LR I, B
X B IRV, TR TR A Y. SRR G RS R A M A, S B R
BB, AL, B0y b2 de s T 8 S0R M AR 4 RSH BE |

FRRIR SRR B R HEAEA T 2. 2, BHERSSEPERE, KM
ek B, R R T RS R R R B e, (BRI O A R R 2T IRV HE IR h 0
AEBIRE, ANESBNAERST R, Rism RS B 5 # hoh PR
Bl SRR, A TH SR R R, XA R TR N R, RELLAIE Y B e % A
LA s th VT30 20 Wb oy T 46 b ol B B AR, AR S R O RS T 4B, 1L &b A AL

EA

BTN 8RR WP S HI R A R B S L2,
BRI MRRIBRT 6, 2 W R ki,
M2z BEAEKEOIHELE: RESERZ A& LAHKEE

REW, XRUT -MHATRABGHS —EE, ESBEERA WL RREH —~HAFHZE
RMEERTR TR E SHRAHRER

G--£Ph, O-PPh,
R:i_ §:H “: "
H ¢c=0 R, =0
cn,o” 41,0

FERAE S, SRR mHTLE ARG, R EAER TRk,
BEREEA—ERMXE, EYREHHIEEEORKRE, HTARSELBEER
ARCHREHHL:

O
fi
RCH, X + P¢(OC,H,;), — RCH,P{OC,H,), + C;H:X
O Q
I ] - b
RCH, P (OC,H,), * RCH P(OC,H,),
i
(") ?_ T(OCzHJ)z
RCHP (OC,H,), + RIC=0 ——> R'C—CH
f
' R

* 44 0



— » R'C=CHR -- (Cgl'lﬁi?-;:” 0

SEFPBCHEE BE M TR AR NEA SR, e BB R S T o R ™, M R OB
BLERERE, TLAK AR, JE AR 5% A IS, 2 R R TN, iR B AOREBLbE
FES R ARGHRAMBLET, Sk 5 SR b R MR SR R, B
S AR SRR O T M T b R, DSVRAD S 38 RU TR, KO 2. 8o 6 A1
7 TG W R A B B 3 B

T b B, (R B BB A R B A AR ke, UGN L
TEET MBS, R 4 0 T AT O LR SUE SR, PR S T
LR b Ayl R — 357 By 4

PPh, PPh, B,
O‘ I 0“ /? 0*“ i
|7 g xu [ . LN
LT R—= 7 R, e
H O\ H™ N\ HY 'y
R - R R
#x b3

Befain— A 5 REGR T8 A EH AR 3088, LRI 20 S RUE MR R i, T T
XA RNk sy S, FERRIR, W SN et 95:5%, MRS A T Al
BT BB G0 B -l R AF 55— 4 B B 8, N4 03 47 HI A 2 2 G4 TR B T R S 2 400,
ARG VR L PR AL S AT P A AR AT, ROBLAL 0 o TROE AR IR I, 4 O I R AR R A

? . RLi ? 1) CH:O R, CH,OH
R—CH(]IH-—PPhs G R—CH(|?=PPh3 2@‘*}{/-_—\%’
R’ R’
LR A-Erars

B SRR & AT B & AL S 2 8b, BRI A B UL s Ao S iE,
B T TP R T T AR T R A AR G, TS - BB R R R RS

—_— _ H* —_
\-__ —t s L E— .
(=0 + CH,OCH=CHPPh, —> { '=CHOCH, g (_)—cHO Xm0

35, J. Boutagy and R. Thomas, Chem, Rev. T 87 (1077).

36. L. 1 Corey and G. T. Kwiatkowski, J. Am. Chers Soc. T2.36834 (1065),

37. D. . Wadsworth.Q. E. Schupp III.E. J. Seuna and J. A. Ford, Ir.. J. rg. Chem. 30,680 (1965),

38. M. fchlosser and K. F. Chrisitmann, Jusius Liebigs 1nn. Chem. T0OF, 1 (10677,

39. E. I. Corey and H. Yamamoio, J. Am. Chem. Soe, 02.226 (1970):E. 1. Corey, H. Yamameoto, D. K,
Herron and K. Achiwa, J. 4m. Chem. Soc. 92,6535 (19723 E. J. Corey anrd H. Yamamoto, J. Am.
Chem. See. 92 6636 (19703, E. ). Corey and H. Yamamoio, J. dw. Chem. Soc. 92, 6637 (1970); E. ).,
Corey.J. I. Shulman and H. Yamamoto, Tetrakedron Leil.. 447 {19703,

40 5. B. Levine.J. Am. Chem. Soe. 80,6150 (1958),

1. G. Witig, W. Bill.and K. H. Kriick, Chem, Ber. 85,2514 (1962},
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I’hCH:==0+C}-Is—® - OCH:=PPh, ——> PhCH=CHO O——CH.

H* _ _
H.o PhCH,CHO Xkl

FUREISER, U 1-OP BB AC R BN AR, S 0T 75 S S By D T A R, S
F R TAREM,

CHySCHPO(OCHy), —— CH,SCPOOCH, ,.g:.,“,NCH’ o
-éH. éH, Q_gcﬂ,
kR 42
BT - LRSI B LR VA 158 R B 8 B0 15 U 76 i 5% 7 RO A,
HENRAEMTEN P TR F—SERB AT, BERNE. R EERALEH_—F5

(CH}),SiCR, + RIC=0 —>» Cogsacn,)’, —> RIC=CR, + (CH,)Si0"
I!.' R;C=CR,

MR R IR REIE 18, %P IR R FE R — B e B R B0, VB B WL R R S R T T R KR

R, (R mBRA LIRS, « A-TIRMEE MOMFTER"® 2 BA YL ERH

TR AR Wi, SRRRETISE R P W BhRE T B A T ok i

i PN CHCO,C.H,
[T ©H),SICHCOCH, — [ ] (945%) kb 44a
S ’ W
Li
o o
' i ]
PhCH=CHCH=0 4 Ph scrHSi(CH,), o7 PRCH=CH—CH=CH SPh LW 445

| 5

2.6 WU sy

INGERT A BB 3 B A & B LR T8, B— A 2R h T PR
REAR R R ARG, ENHHRnT:

0 0 O
I | NaH I
CH, SCH, + CHl—— CH,S'CH, —(gy556” CH,'S—CH; ¢
CH, CH,

42, E. J. Corey and J. I. Shulman,J. Org. Chem. 35,777 (1970).

43. D. 1. Plerson, J. Org. Chem. 38,720 (1968).

44z, K.Shimoji, H. Taguchi, K. Oshimam.H.Yamamoto, and H.Nozaki, J. Am. Chem. Soe. 96, 1620(1874),
b. F. A, Carey and Q. Hernandez, J. Qrg. Chem. 88,2670 (1973).

45. F. ). Cerey and M. Chaykovsky. /. Im. Chem, Soc. BT, 1353 (1965),
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. ~CH.SOCH,
CH,SCH, + CH,l —->CH, S{CH, CHss0” CH,

CH,

fs-—-CH;
|
CH,

A STTIA 20 B RG-S 2 — FR A7 - BUB 37 IRBE DA & 58 51 14, e bl B A M, BRI
B, CEHE R AR ORI A, KRR RER IR, B8 RS T ARRERR. R
pl TR 25N 2.9,
)

Cc——CH,

o

0O
. } /N
n,c..\-—\o_/ CH,—S{CH,);, = R, —G&’cmls —* R,C—==CH, + (CH,),S0

£ 2.9 WHINHAR

o
i — 0
+ -CH:S(CH:)3H< p (67—76%)

o (o

‘ ] O 0 \CHIO
A i . L
2h, | 1 4+ -CH:—5—(CHy}: —» [ i (81%)
"‘-~I./
H:.C¥ “CH, H:.C7 “CH,
) AN
3b. PhCH=0 + -CH,S(CH,)y —» Ph-- C———CH, {75%)
H
CIH3 o CH,
0
/P“"\.f - )‘\/
e 0 +-cmSenn— i e
1 h
H.C? \CH, H:.C” “CH,
.. o
g&. O:N—{ Y~CH=0 + (Ph),S CHPh —> O:N-— AN (72%)
O : Nl
0 o
/!L.. 4 = I /CH)
6l [ || 4 (Ph)SC{CH;); ~— | !:;\ (74%)
St S CH,
o
a It - — 0
7, =0 + (CH):CHSTCHD: ——»{ X |. (63%)
<_> 3y 1! 17t <_>\l_cHs
N
SOCrHx CH,
1 i A
g*, PhCH=CHCPh -- PhCH.SCHPh —> Ph——i—”-/—:\-'-—c—-Ph a71%)
1[’] W H
S0.CrH,

a. E. J. Corey and M. Chaykovsky, Org. Synth. 49,78 (1969),

b. E. J. Corey and M. Chaykovsky,J. Am. Chem. Sce. 87,1353 (1965). .

c. A, W. Johnson, V. 1, Hruby,and J. L. Williams, J. 4m. Chem. Soc. 88,918 (1964),
d. E. ). Corey and M. I Utielat,J. Adm. Chem. Soc. B9, 3912 (1967).
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o O PhC"O

il s -
of, PhCH==CHCPh i (Ph):SCHCPh — /\ (65%)
c —Ph
. 0 : ﬁ 0 o*
‘. . hCH=CHCPh —> (39%)
10% Phs < )—4 P 1 < /<’>| o
N H
80.CyHo H
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2RB+AgNO, —> 3R-R

UAJa SCR B — FALRCA A DL AR Fu e FREBL R X X R R R T WAL A RS —Y,

F BB G IR e S BIR TR R M A R IR Y S i, A BLERFD- -
RALEAE 100—125°C Al fed & M EEFIR 2250 5 (b 55 3 8 oyy = By
' H.Q:, OH-
RyB+CO > (RB —CO*] —~> [Oz=B--CR,] ~ - - HOCR,
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OH OH
R
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RB - Cz0* —» R,B -CoeO 2005 RCH,0H i 2ROH
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CH, CH.,

0
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(84%)

¢. M.W._Rathke and H.C.Brown, J, Am. Ckem., Soc. 89,2740(1967).
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CH,_ i, 0
737
6, < B C CH: + < >_0 _— l ( 3;:?)
cu \C{CH, )
S :
. {2,714{1970).

d. H. C, Brown and &, W, Kabalka, J. dm. Chkem. Soc
. . 96,6757(1573),
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In-+RCH=CHCH=0 -~ InCH-—CHCH=0
R

R
l I
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—OC(CH,
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1. 9—BBN——<_| +CLCHCO,CH; ———0—m 1 >-(|:HCO=C=H. (90%)
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o
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— OC(CHY)
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o
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. RyB + “CH—CQ,C,H, —> R—
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R
R—B —CIHCO,QH, LN RCH,CO,C,H,
’
REMEFRRENA o-EERER «-BERS,
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BRRRER RN REBESTTRERIRL, TRE, B SRR s — %
PR P MR, 3% WE 5T S A A R4 E,
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H
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CH;=C=CH,+HX —> CH,C=CH, + H,C~C~Cl,
. 1

' X
FEOTFERER TR @R LY

D—CH=C:CH, H}:)(Eé’ @_-cf:cucnzc:
H
FiA B A — L, B 1,1~ =P A5 00 1 P B O™
| (CHy),C—=C=CH, —> (CH,),C—CH—CH,C!
XERA XIS PREYR T nEPABEIES T EERES R, A RRNELTOE
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ABEFETRAR SR E MR Tk, FReyErkaskt, Axi1,1-
RN BRI R L,
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: C(CHy)4
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CH,CH.CH,.CH,C=CH
E-CH,CH,CH=CHCH.C, 3. 4108 ~1¥% 10 16. 6
CH,CH.C=C—CH.CH,
PhCH=CH, 2.6 102 T.2x 108 0.65
PhC=CH

a. W& %3k 0,
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I
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O
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DAcH
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R B R K kA OB ~ MR EE M &R AR H k. R3S AT o
B K AL B S ORI TIERB 4", B30 5. 9 SR TR A& R IR BT T
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0

. Hg30, ﬂ
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Q
H:SO4 "
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1
9
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g H.0 S
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R. W, Bott,C. Eabora and D. R. M. Walton, J. Chem, Sog. 384(19635),
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¢, D, Caine and F. N. Tullier, J.Org. Chem, 33, 3663{1975).
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dron Lett. ,2206(1963).

26, For an alterut_thro explanation stressing electronic factors,ser J. Kiein, Tetrahedron Letl. , £307(1973),
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MaBH, 20 b a5 @ 58 © g6 d 86 d
LiAlH, $ 24 83 89 a2
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a CH,
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“ éH. ) -

a. M. C. Brown anll:l W. C. Dickason, J. Am.Chem. Soc, 82, 709(1970). A, V. Kamernitzky and A, A,
Akirem, Felrak.dron 19, 725(1962).

b. P.T.Lansbury and R.E. MacLeay, J. Org. Chem. 28, 394C (1963).

¢. B Rickborn and W.T. Wuesthoff, J. Am. Chem., Soc. 92, 89419707,

d. H.C.Brown and 1. Muzzio. J. Am. Chem. Sce. 58,2811 (1966,

¢. J.Klein 2. Dunkelolum, E. L. Eliel. and Y. Senda, Tetrakedron Leti. , 6127 (1068},

f. E.C. Ashby.]. P, Sevenair. and . R. Dobbs. J. Org. Chem. 38, 197 (19711,

g I.C.Brown aed 8 Krishraxurihy, J. Am, Chem. Sac. B4, 7150(1972) .

Iﬁiﬁfﬁﬁﬁfj‘ﬁﬁ%ﬂftﬁéﬁiﬁm*E?Eﬂﬂ%‘-’f’ﬁ?ﬁkf”é%[ﬁﬂﬂ’rﬁ%. EAT ML sk 48
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B + LiH —» Li*

1 2

B (Corey) % 1 B2 % B £ 110 5 MRAL L 3 MR IDE B A (R 5 003 e R i 117, B R
BB R B L RS S L R S (- T H) B, XA VA RS K M2, Rt

M. H. €, Brown ard W. . Dickason, J. Am. Chim, Soe. 92. 709(1970),

8. E. ). Corey, 5. M. Albonico, U, Koelliker, T. K. Scktaaf. and R. K. Varma, J. Am. Chem, Soe. 98,
1491 (1971).

20. H. C. Drown and S. Krishnamurthy, J. Am, Chem. Sce. 84,7158(1972), This reagent is available Com-
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BORET . AEBT B o, B b B, T A RA BT IRER, bk, % M NaBH, s LiAlH,
DEFRA R ERR - G B A A R M R A B

0. D. ). Cram and F, A, Abd Elhafez,J. Am. Chenic Sce. 74, 5828(1952).

31. M. R. Johnson and B. Rickborn, J. Org, Chem, 35,1041(1970); W, R. Jackson and A. Zurgiyah, J.
Chem, Soc.,5280(1965),
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0O Q- 0
[ H | H- ,
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REE 5 PERRIT SRR - 420,

MR EMERT AR BRI EHNELE-S4AEE, BREHF L EHEATLE
AT ERAR HEEXBR—TF, BX 41 BETERER. :

B- A A Yaro R BERE ST LIATH, BRE, SBSARE ¢ B-FRAMY, SERERE
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S GO O
o7 " “pn —0/I|{ \Pn \Ph

RELA DY LIAIH, BIRER, EEMABRPHRER ERN%ERELEE, FOhR
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H

H
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(CHC - T (CHy),C
OH

.
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O
H LiAlH,
(CH;};CN‘ — (CH3}3C
H H

= SR TG MR TR 10 2 191 11 T 2L HE B BR SR AL 0% — N T B0 4Ty 5 101,

32. K. E. Wilson,R. T. Seidner,and S. Masamune, Chim. Commun, , 21301970),

33. S. Masamune,(, S. Bates and P. E. Georghiou,J. ds. Chem. Soc, 96,3586(1974).

3. H, E. Zimmerman and D, [. Schuster. J. Am. Chem. Scc. 34,4527(1962).

5. B. Rickborn and L Quartucci,J. Grg. Chem. 23,3185(1964);B. Rickborn and W. E. Lamle, II, J.0rq.
Chem, 82, 537(1967),D. K. Murphy, R. L. Alumbaugh, and B.Rickborn, J. Am. Chem. Soe. M, 2649

(1969}, .
38, 5. Krishnzmurthy,R. M. Schubert,and H, C. Brown, J. Am. Chem. Soc. 95, 3486(1973).
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ZZ ML R XA T SR M G 251 TS50 0 RS AN, 2 Al SRR 2 PR D B R A,

BB BRI Sz BB T RINGEEL, 8 LiATH, Fof 08 it kR E R
HARABE Sn2 RS, N R kAR R IR, X2 R AR SRS Sn2 B
ERE, BLCIMRRITRYE LA, BB, %% g BERI%E S G LIAIH G
SRR B SR ST 2 R, X R RS I A BRI, RISE, I
8 B2 AR S TR BT PR T ik B 69,

A~ TR, MR BB, B-SURE A R/, R B R F 5T
BERRENE REEEREFREES, Fity C—H ERGFAN RN S, o EBERR
B Ao deby - 1R IE 5 , R A P AORE Y BN IR I B R AL B LR I T S B —
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Bzl RETHRHESETHLMIR

REAH SR
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HE it
e LialH, 7™
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CH, CH,
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N&BHd.
" zin T X4 .
3", CH,(CH, (IZHCH; BMsg. CHA(CH)CH, (67%)
Cl

& W. F. Gaunon and H. O. House, Orp. Synth. 48, 14(1960},
b. B. Rickborn and W. E. Lamke,Il, /. Grg. Chem. 2 337¢(i1667).
¢. R. Q. Huichins,D. Hoke,). Kecgh.and D. Koharski, Tetrahedron Ledt., 3495(1969);H, M. Bell,C. W,

Vandersiice,and A, Spehar, J.0rg, Chem. 24, 2923(1969).

7. R. O. Hutchins, D, Hoke.). Keigr.and D. Koharski, Fetzahedron -Left., 3495(1969); H. M. Beil, C, W
Vandersiice.and A, Spehar, J, ¢rg, Chem. 34, 2923(1963).

. H, C, Brown and S. Krishnamusihy, J. Am. Chem. Soc. 86, 1669¢1973),

3. G. K. Helmkamp and B. F. Ritkborn, J.Org. Chem, 22 479(1957),

4. C. W, Jefford, D. Kirkpatrick,arnd F. Delay, J. Am, Chem, Soc. 94,8905(1872),

4. H. C, Brown and S. Krishnamurthy, J, Org. Chem. 24,3918(19690P. Qlavi,I. Virtznen,and P. Jaskkola,
Tetrakedron Letd, ,1225{1969),
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NaLH.CN
49, CHs(CHaCHL MPA-—» CH,(CH,),CH, (88—90%)

Br
se, /Lj LiAld, O/‘%] (79%)
~* THF ik ~
L L3RS N
CH,080_C,H, LA CH,
e, —_— (335
' . N
CH, CH.05Q;CH; CH; CH.
e . B
L | I

o, C)-—OSO;C:HT LiCoHC M, <;> 1%

R. O. Hutchins.C. A. Milewski.and B. E. Maryanofl, Org. Sgath. 53,107(1973),
H, C, Brown and & Krisknamunky,J. Org. Chem. 34,3912(1969).
A. C. Cope and G. L. Woo,J. 4dm. Chem. Soc. 85.3601(1563),
A, Eschenmoser and A. Frey,Heir. Clim. Aeta 35, 166001982).

8. Masamune,G. S. Bates,and P. E. Gecghiou,J. im. £ hem, Soe. 96, 3686(1974).

ANVRE SR TR N RA QUL SRk R ER, BTXRRELITEREARTN
H

A

- |
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|

OH
1.{ H
PHC—O-+OH Ph(|:—0-+H,0
du 6-
o
pm;':--@\ cltizh = PhC—0" + PHCH,0-
o0 H

MRS, BHARRLEMEARAERXIN, B2 smiEnsieRaTiR, 4 MR
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i
CH,OH
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CH,OH
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CH,OH CH,0H
.\-c CHO + CH=0 22, »_(C—_CH,0H + HCOH
CH,OH éH,OH
UL T MBI R ST, MR R R R B R — N X — W R AT AR 6 R B AT
TNC, IR A R PIRAR A HEAT, @R R OME - BE £ - # ¥ (Meerwein-Pondorff-Verley)
3R, C=0+Al"QCH/CH,);"; —> [R,CHO;A1+3CHﬁCH3

B ATHA Y I Bl — 43R4k i 45, ?J?ff.t'f’ffi PR R A, — AR MG BN —
)21?%"—‘!",1.# Liﬁ:aﬁﬁmlif?ﬁ‘[ﬁl Wi B T E Y,

\/

J,
CrNC

i
H( HRR

Il MR RE e A R H DR T B, AR THRABRE LR X EEHERETR.
HH iR I R A, InT AN AR S TR, R T R . BRAY
B RIZ AR (b S 8P S B ik sy,
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fCH,J,CN g ch,nCNOH

= MR 00 B R P RO RS I RS AR, B0 BT SRR RS R, X R
B L,

",Mg\ OH CHR
Q0 (gnn ,1 !
— SO -
/C“(\/C\ R/ ‘H R/ \R
L w7 R R

A/ TR I 507 iz, AR IG5 P L3 20 ST R A = L 00 % SR 2, SR AR 0 B 7 IR 0% vk 197 B
B SRR B AR T H B A, R M HU LR 47 T
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(CH,],C% €H,0),P. 13,0 CHY, U R
{CH L OHOH
- o Y

OH

MR FREDIIEEN A AETFHTHOE, -k EEFERITEEN, & RERT

42. A. L., Wilds.Org. React. 2,178(1244},

43. F. Nerdel,D. Frank,and G. Barth, Chem. Ber. (2 103:1060),

44. ). 5. Birtwistle, K. Lee,). D. Morrison, W. A, Sanderson.and H. §. Mosher, 4. Org. Chem. 23, 37
(19643,

45. E. L. Dl T. W, Doyle,R. Q, Hutchins,and E. C. Gilkert,Org. Synth. 50,13(1570).
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ATFERERY, K—REES R EERNTE, R BRIABERTH & RGHE:
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CF,COH . 0249 Xk 46

P

1.2 BEFLTH

SRTATHRMERRE NSRS AR FihlG, SETESESRAX— KT
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HiE 5 & RI>RBr>RCI>RFY, ok i 5 BF A4y T B SR 5 R 5,
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R-+Bu,SnH —s RH+Bu,Sn-
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B 6 R R o T A TR R R R R, X — RSN
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—Cl H
¢l
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CHa N\ B 22D, O N\ H 4 CHa J\ B
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(EEH) (B
Cl Bu:SnH F
; ‘--./ 2 A'-m/
o (D —— O,

+ G, Kuivila,L. W. Menapace,2rd C. R, Warner, J. dAm, Chom. Soc. 84,3584(1262).

a. H

‘b, D. H. Lorenz,P. Shapiro,A. Siern.and E, I. Becker,J. Org. Chem, 2%,2332(1963),

¢. W. T. Brady and E. F. Hoff,Jr,,J. Org, Chem. 35,3733(1970).

4. D. Seyferth,H. Yamazaki,and D. L. Alleston, s, Org, Chem. 2%,703(1963).

e. T. Ando. F. Namigata, H. Yamanaka.and W. Funasaka.J. Am. Ch-m. Sce. 83, 5719(1987).
46. F. A. Carey and H, 8. Tremper,J. Orvg. Chem. 36,758(1871).

47 L. W. Menapace and H. G. Kuivila,J. 4m. Chem. Scc. 8B, 3047(1664).

48, H, G. Kuivila and L. W. Menapace,J. Org. Chem. 23, 2165(1963).
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RC—0O~CHR +Bu,SnH —s K CGCH.R+Bu,Sn:
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=, RO B R SL e ¥ PR Sk o BB B — B, By B R iy A (AR 08 4.1 3 it e st e
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ORAE 2, 3T T2, 8- B CAAR) A P AL iy A T
BEX4.3 BUASDTHEERN
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13, CH;CO(CH:)4CH3 _E;'O'_'E_" CH&C}'}{CI’I:):CH:

o

4. F. C. Whitmore and T, Otterbacher, Org. Synth. TI,317¢1943).

45. K. G. Kuivila and E. J, Walsh,Jr.,J. Am. Chem. Soec. 88,571(1866);E, J, Waish, Jr.. and H. G.
Kuaivila, J. 4m. Chk-m. Soc. 88, 576(1966),
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R. H. Manske, Org. Synth, I1. 154(1043).
N. L. Allinger,Org. Syntkh. TV, 340(1963).

U A

falel

R. Adams and E. W. Adams, Ory. Sysih. I, 448(1032).

1. 1. Bloomficld and J. R. S. Irelan,J. Ory. Chem. 31,2017(1866).
8. A. Maliood and P. V. L. Schafiner,Org. Sputh. ML, 160(1643),
W. H. Lycan,S. V. Punizmbeker,ind C. S. Marvel, Org, Spath, T, 31801943,
G. Stork,P. Rosen,N. Goldman. R, V. Coombs,and J. Tsufi, /). 4m. Chem. Soc.87, 275¢1965).
H. A. Smith,B. 1. L. Hoff,W. J. Powers,11l,and D. Caine,J. Org. Chem. 22, 2851(1967),
H. C. Brown.S. Tkegami,and f. H, Kawakami,J. Org. Chem, 85,3243(1970).
D. Bryce-Smith and B. J. Wakefield,Ore. Syah. &7, 183(1967).
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OH OLj OH
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e DI R
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162,
.Y o I
P Li ey e
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T L e O, 00
‘ ] |
CH& CHS CH:

Preos g

P. G. Gasiman ang p. G. Pape, J. Org. CQhem, 28,160(1964),P. G, Gassman and J. L. Marshall, org
Synth, 8, 65(i568).

- P G, Gassman. ], Seter,and F, J. Williams, J, Am. Chem, Soe, £3, 175197,

E. M. Kaiser and R. A. Benkeser,0rg. Synin. B0, 83(1970),

C. D. Gutsche and H, H. Peter,0rg, Synth, 1V, 887 (1943),

M. D. Soffer,M. p, Bellis, H. E, Gellerson,and R, A, Stewart, Grg, Synth. IV,803(1963),.
N, ) Leonard,C, K. Steinhardt, and C. Lee,J, Org. Chem. 27, 4027(1963).

AN TG IR A I B Kz, fi*ﬁﬁfﬁﬁ*ﬁf&ﬂﬁ?%%%ﬁim#%
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|
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L ur i
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!
GH

0.

K. T. Finley, Chem, Rev. 84,573(1964), K. T. Finley and N, A, Sasaki, J. Am. Chem. Soe, 88, yog;
(1966),
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(?H oc OH
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OH OH
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' NH:NH, .
3¢, HOyC(CH:) (CO(CH:) (COsH -rlc—(';l-{—» HO:C(CH)WCOH  (87--53%)

a. R. Schwarz and II. Hering, Org. Synth. IV, 205(1963).
b. R. R. Read and J. Wood, Jr.,0rg. Synth. LI, 444(1955).
¢ L. J. Ducham, D. J. McL cod,and I. Cason,Org. Synth. IV, 510¢1963).

51 1. J. Bleomfield,D. C. Owsley, C. Ainsworth.and R, E. Robertson, J. Org. Chem. 40, 393(1975),
52, E. Vedejs, Urg. React, 22. 401(1975).
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$2 R. A, Benkeser, W. G. Young, W. E. Broxtcrman,D. A. Jones, Jr., and S J. Piaseczynski, J. dm.
Cham. Soc. 91, 132(1969),

#3. M. E. H. Howden, A. Maercker, ). Burdon, and J. D. Roberts, J, Am, Clem. Sce, £B, 1732¢1966).

§4. D. 1. Patel,C. L. Hamilton, and J. D. Roberts, J. Am. Ch:m. Soe¢, 87,5144(1965).

#5. P. T. Lansbury, V. A. Paitison, W, A. Clement, and 1. D, Sidler, J. Am. Chem. Soc. 88, 2247(1984),

#4. R. C. Lamb, P, W. Ayers, M. K. Toney, and J. F. Garst, J. 4m, Chem. Soe. 89, 4261(19667.
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5.2 BlIbiksMOTNLTED
A, ROEHEE BAHE, KB HTN R, Wikt s RSt e, #HkR
AT E LS RER L AE S RATEY, KRR T & R Tk i 24z s e 2 fE
i, X—RMHEHEIROENLELAYRE LT ITHRA:
2RMgX+HgX, — R,Bg+ 2 MgX,
~ 2RMgX+CdX, —» R,Cé+ 2 MeX,
HHLRIE S BB SR HE"
_ R,B-+3Hg(0,CCH,), — 3 RHgO,CCH,
RENDMRANGHFELETRLENER INTRATFEEEERGRE N, X pBE %M
FUREE A BT A A B SRR FIHER, SR M Z FLLE BT HRE T T ARER P E5E
0 B B B B BT 48 Ak 7 MR A B, ISR 5. 5 2% T e ok RS B
RCOCI+ (CH;),Cd — RCOCH,
; BR5.5 AEFAFRNNE
o 0
18, [(CH;):CHCH:CH:];Cd+C1({J[CHzCH=C0,CH,—» (CH;):CHCH;CH;(EECH;CH:CO;CH;
(73—75%)

2b. (CH,):C=CHCH:CH:C=CHCH.CH.CH.COC}+[CH,CH,}.Cd
1 .

CH;
—= (CH;):C=CRCH,CH,C=CHCH;CH:CH,COCH,CH, -
| =
CH, (8D%)
CH, O CH, CH; GE'!)
| It | l
3¢, (C.HuC—CH:CH)-’Cd-[—CICCch-- (CHy)e—C-—CH:CCl — RBiMifi—=W
I [ :
CH, CH, CH, (90%)
a4
- 0
HC H,C
: + (CH,Cd — 7 1604;)
H,C H,C (ﬁ)
CocCl CCH,
2. J. Cason and F. S. Prout, Org. Syath. MI, 601(1955),

b. J. W. Ralls and B. Riegel, J. Am. Chem. Soc. T7, 607301055,
R. M.Schisla and W. C. Hammann, J. Grg. Chem. 35, 322401970).
+ M. Miyano and C. R. Dotn, J. Org. Chem. 37, 268(1072).

RIE FOLRICAMPEERATENA R, BhH S B0 RIS MR HR L &, XA
EAS 12 50 RO 6 IO — B, 5T i S 000 P S0 T 0 e oA SRS 0 120V 1 7 A 2

= 0
H

57. R. C. Laroek and H. €, Brown, J. dm, Chem. Soc. g3, 2467 (197a).
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: e,

:H Hg(OAe) Br:
CH,(CH,) CH=CH, B §LoAc): -L) CH,(CH,)Br (69%)

BEENGREEPFEEMRE, . RRZBRIERECABRE H £ -2 L 5R%
e BRI ik gk i B R B (Reformatsky Reaction)®™, RFiA 4 iR L& RILE& B U

FE BRI . [HE BB T L R S, AR B BT i R h M 8
O-Zn*

H,C.0.CCH,Br + Zn —» H,C,0 (IL‘ =CH,-+Br~
CHC MR R AR, KERNERT IS ASHSEONE, SRERE, ©
Ui - BREEH - BRI SR & BB R TRV, Hish DM ER M 5T R A
A 5.6,
B 5.6 HAGWERD 50 SRBBBHES
OH .
12 CH.(CH,)sCHCH=0 + Br?HCO:C;H;'EIZ_lT > CH;(CH:)a?Hé‘HCI‘HCO;QHs

C:H; CH. : C:H, CH,
(872D

OH
1Zn |
: 2k, PhCH=0+ BrCH,CO.C:H; z’)H—+> PhCHCH.CO,C,H; (61—54%)
OH

1}Zn P )
- 8. CH:;(CH:).CH=0+BrCH.CO.C:H; F CH.(CH.),CH - CH.CQ.C;H,
OH
Zn, (MeO),B i
— THE w e PHCH.CHCH:CO.C.H. (D075

™\ 1)Zn. ¥ |“ OH
T, =0+ BrCH.COC:H, — * Pt

D H | /NCH,00.CH, o

48, PhCH.CH: =0+ BrCH.CO,C,H,

vgt, 0O v ¥

. CHCH
zZ, X ’
+ CHCH=0 e

2. K. L. Rinehart, Jr.,and E. G. Perkins,Org. Sgnih. IV, 414(1963),

b. C. R. Hauser znd D. S, Breslow,Org. Syath. I, 408(1955).

€. L W. Frankenfeld and J. J. Werner, J. Org. Chem. 34, 3689(15969).

4. M. W. Rathke and A. Lindert, J. Org. Chem. 35, 3966(1070).

¢. ). F. Ruppert ard J.D. White,J. Org. Chem. 39,268(1074).

f. T. A. Spencer,R. W. Dritton, and D. 5. Watl, J. Am. Chem. Soc. 89, 5727(1967).

58. J. J. Tufzrielle and M. M. Hovey, J. Am. Chem. Soc. 82, 3221(1970).

* B{} a-hydroxyesters & F-hydroxyesters Zif 3E N

59. R. L. Shriner,Org. React. 1,1(1942); M. W. Rathke, Qrg. React. 22, 423(1075).
60. W. R. Vzughen and H. P. Knoess, J. Org. Chem. 25, 239.401970).
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5.3 TdESROHWHITED

EERL 8. 8. 2 PMBTENEHEIERER EENLARPHEREAL, HEE
JLAERFREA T RN %Y, BN AR ir B Na N EY, SR SRR HF2—2
P R AL TR B B — R XAV IRFIRRD T 4 4 M 48 (lithium dimethyloup-
rate),

2 CH,Li+Cnl — (CH;),CuLi+Li

EA RSN « S-THRMBEAZH AL, LA RENRHIZHBERR S H
(YARF, —HENBEL S B ARZEBBRERE., AMIZRENRELY K27
FFRMSE LR, ShnFAEREE, RIEZ RUNERBRIMEE FERISER
PHRAGSMF. £EXS. 705 TETREHT,

o
H.C=CCH
lCH=CH(|'JHC.‘Hu — 1CH=CH——(?HC5H“
oH (|)
CH, CCH,
i |
OCH,
1)BuLi
2)Cul[(CH,0):P1, LiCu(CH=CH 1HC5H11)=
0
: |
CHSCICHa
' OCH,

ELRERR AT AR R & REE™S, G, HHEFrie) S4RT1ED),
EERTEHREERRERDL2REREG T, ARCEHRENARM, x—dEkmE
R 5a, g-Tio B R BAR —HENTIRA R A B Lan®,

A AR AT EARHR & BTN 3 A e S0t HR IR Wi s — A BT 3000,
RIBERERGIA RN RS LELREE, FXRAEMEDEREHER LR LD
— A HETRRERS &R SEOERENEMER. BTREMRLSCBEE, BHEMER
BBk :

61. G, H. Posner, Org. React, 19, 1(1972);0rg. Reacd. 22, 253(1975).

€2. E. J. Corey and 1. Katzenellenbogen, J. Am. Chem. Soc. 91,1851(1963};]. B. Siddall, M. Biskup, and:
J. H. Fried, J. Am. Chem. Soc. 81, 1858(1369); E. I, Corey, €. U. Kim. R. H. K. Chen, and M
Takeda, J. Am. Chem. Soc. 94, 4395(1972).

63. A. F. Kluge, K. G. Unich,and J. H. Fried, J. Am. Chem. Soe. B4, 7827(1572).

€4. E. J. Corey and D J. Beames, J. dAm. Chem. Soec. 94,7210(1972).

5 €5, H. O. House and M. J. Umen, J. Org. Chem. 88, 3803(1973).

s RE4TEEFRLL
e I44 e

B,




| ]

1) [(CHs) NP
C,H,C=CCu ) (R ‘H' > CH,C=CCu,  H
c=C
2LiC=C
yLi \CHC‘H" H/ \?H_CEH“
OsiR, OSiR,
0
A0
' a1
> L_J—CH=CH(13HC,H,,
OSiR,
B:£5.7 SFEAMNGEE
A, g
o o
19 CH.CHmCHOCH, + MeCaLi — (CHWCHCHMCH, (94%)
2. C}:o + MesCuli —» ( )=o SN
a AN
CH, ¢H, CH,
o o
HeC
CH, CH.
s, .0CCH LOECH,
Y ¥ MeCuLi — S (5%)
Ojvv 0/ ——

1 0
CH:)2COCH i (CH:)+COCH,
<, H‘“/< the - LiCu(CH=CH,}, —» I/ILI/ €6 %)

T \CH=CH,
B, mfefiE
Br . CH,

sd. i’\r;:( + MeCuli — | |~;< (65%)

e Br ~— CHs
AN

Br Br H_‘C CHJ
C?,HE [ C:Hg CIH.
¢ ‘ ! \ Et:CuLi ! l ‘
77 - CH,//CXC/CHzc‘HQ C‘\C/ (.H:OH — CH,/C\C/CH!C}L C\C/CH:OH (/“'55%)
H i i i
H

Y

F3 CiHuBr+ 1 CH;,CCuli — CsHii— CiCHy)s

M. O. House, W. L. Respess, and G. M. Whitesides, J. Org. Chem. 31, 3128(1966).

» L A, Marshall and G. M. Cohen, J. Crg. Chem. 38, 877(1671).

» F. 8. Alvarez,D. Wren,and A. Pringe, J. Am. Chem. Soe. 04, 7823(1972),

E. L Corey and G. H. Posner,J. Am. Chem. Soe. 89, 3911(1967).

W. E. Konz, W. Hecht!, and R, Huisgen, J. Am. Chem. Son. 92, 4104(1970).

E. L Courey. J. A, Katzenellenbogen, N. W. Gilman, S. A. Roman, and B. W. Erickson, J. dm.
Chem. Soc. 20,5618(1968). ' '

e oAbk o
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CH, C;:H. CH:s; CH:

CH, CH.
CH:QOCPh: Me.CaLi | f I "H.OC(Pa)

o AAA AN T N e e

HC i

(l:l Cl’l H ? H H H
. HS{E A iR
C. BG4 W B (EHS

100, /0\/C02C3H5+Me:CuLi — CHSCEHCHCOthH

H.¢” . OH

D. Z.miupiRei bkt
11, (CHs):C=CHCHCH:C(CH:); + Me:Culi —> (CH,):CCH=CHCH.C{CH:)a

i
0,CCH;

E. MARERMR
O o
! i
121 N=C(CH.) € Cl+Me:Culi — N=C(CIL.:CCH,
0 o

] B
13%. (CH,)-CCCl 4 (CHs);CHL] ——s (CHy ) sCCCHCHD . (0465)

g E. E. van Tamclen and 1. P. McCormick, J. Am. Chem. Sce. 82, 737(1970).

h. €. R. Johnson.R. W. Heir, 2nd D. M. Wielsnd, J. Org. Chem. 33. 428301973},

i. B. }L Anderson, C. A. Henrick, aad J. B. Siddall, J. Am. Chem. Soc. $3, 733(1970).
j- G- H. Posner.C. E. Whitten,and P. E. McFarland, 7. Am. Chem. Soc. $4,51686(1972).
k. 3. C. Dubois, M. Boussu, and C. Lion, Tetrahedron Leil.,829(1871).

FRRMBI G (Posner) LI ML SR EREEIH B IE I ST A% 5 b i Fnin, o
AR RMAER R, X — U 55 2 i e 2 4 06 R sl 4 R 30 O o MRS B 5 — i
AR BT, IR RIE o TolS 7o R Rk k% 2 1L, (80 5 R B 1, LN 55 W 3%
57 BB

Ph—I- (CH,),Culi —>» PhCH,  (90%}
PhCH=CHBr+ (CH,),CuLi ——> PhCH=CHCH,  (81%)
CH,
cH, ¢
I N
CH,=C -—-CH(CH,) ,CIi,+ (CHyyCuli — CH,CH, CH(CH,),CHl, (82 %)

|
OCCH,

I W, -3 5 B T R v 4570
CH;COZ><CECH _
[ = (CHYCali — ( =-C=CHCH, (85 %)

T

€3. E. J. Corey and G. H. Posaer, J. Am. Chem. Sce. 33 3911 (1967).

67, G. M. Whit¢sides, W. F. Fischer, Jr.,J. San Filippo, Jr..R. W. Bashe, and H. & House, . Am. Chem..
Soe. 91, 42711969},

G8. R. F. Anderson,C. A. Henrick,and J. B. Stddall, J. Am. Chem. Soc. 92, 736{1970%; E.E.. van Tamelzw
and I. P. McCormick, J. Am. Chem. Soc. 2, 737(1970).

€. P. Rona and P. Crabbé, J. Am. Chem. Sco. 90, 4733(1968),

s 146 »



"ﬁﬁlﬁ’l%ﬁi’c Yo RIS IA SRR b

/ \ + (CHy ,CuLi -—>» CH,CH,CH—CH,CH, (283%)
CH,CH,”” c‘m
A0FR B AT CARBUR B, WMt A i 24 S BB B SRRLAT T
’ CH, CH,
' |
(CHy,CuLit  HCTE; o — > CHLCH,C=CHOHCT,

s du |

R B AC AL R B, X AR SRR A LA 0 B — Rk SR R RO AC 8L, BERAY
THALTEEE R nEE, BORET A VB RN,

PRI R B M R CX RO AT S, o TR0 (58 o o 355 B2 O T o 4
HWORE. REMNARRAFERRITLE. —A SRR, A 0S8 Ak 2 5 - 25 b
MR TILE IR bR, Be e B a IO Te bl e p it 3% RIS T 56 %sﬁ,’:«:ﬁ&"f"“%.’?‘;ﬁ

0 o
['.R:CuLi‘,z--i-R'CH———-(‘HC’?!R’ . [R.._c-.ul_inR*(_racnch
R’ o R’ Q-

] [ | !
(R.CuLi’,CHCH:=CR' —-» RCHCH:= CR' - RCu-+Li' -+ R.CuLi
| B’ 0
PHC i i
|—> RCHCH.C—R’

TERTe AR SR AR 4, ASTE S i o B, iy o bl AIETRENS, Rk —drsg
EAR S RE BN T 5236 120 1 th 36 DAt B 1 ST B e

Q

It
+ (CH,),C=CHCCH, ~—

- n '
@ (CH,),CCH,CCH,

ANIRESE ZE T ARG 55— 370 % HLeki (e Mt b o I B B 5 %, # 214 ﬁﬁ’ﬂﬁﬂ?ﬁﬂ:’
KEG Sx2 BRI, 7B fE BE RIS B0 W% (s e TEALS™T, X— IR AT A
RS O, (RN T £,

0. C. R, Johnson,R. W. Heri,and D. M. Wieland. Jo Org. hem. 28, 4263(1973).

71 R. I Anderson, J. Am. Chem. Soc. €2.4978(1870 R, W, Herr and C. R, Johnson. L. Am. Chem, Soe.,
T2 4870¢ 10700,

H. Posner and €. E. Whitizn, Tetrahedron Letl,, 4647018700,

ti. Posner,C. E. Whitten and P. E, McFarland. J. Am. Chem. Sse. 94, 5106¢ 19720,

O. House and M. J. Umen J. Am. Chem. See. Gk, 5493010723,

M. Whitesides and P. E. Kendall, J, Org. Clem. 27.3718(1972),

. H. Mandevitle and G. N. Whitesides, J, CQrg. Chem, 20 4D0(1574),

R. Jebnson and G. A. Dutra, J. Am. Chem. Soe. U5, TTRI{1873),

FR

73.
T4
75,
78,
77,

pzozoon
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it RPN RARREEEEHEHREFRE, —R, BBEHRED IR AW
A2 BLoy T BU1RIEE, 4R P 2 0 55 500 B T8 R 493 — M 345 SRR L s O 1. IR O R A (S
FAEWNEIHCTHEN LB, BHRRENY Ra-4il; X G Le MR MR- BN
e, BUANHESSTE LS.

VN /I N
2CH,=CHCH,Br+2Ni(CO), — \, N /rx'\>
BELEYEAR EGEEHSRENS—~ KA RL DR NS, T HFBEN
®REHL™
CH,=CHBI+ [(CH,=CH—CH,) NiBr]; ~> CH,=CH-CH,CH=CH, (70%)
<—'>-—I+[(CH:=CH——CH2) NiBr], —» <_>—CH2—CH-——-CH; (91 %)
ﬁ]ﬁﬁ?ﬂlﬂfﬁi’&ﬁﬁﬂﬁ?&lmﬁ;Elﬂ%ﬂﬁﬁiﬁ?fﬂxiﬁ],Z‘k&&%&ﬁiﬁﬁ)ﬁﬂ'ﬁﬂﬁf’ﬁm.

TR — ML U %, T 3H 80 R BEIPR o (e g BRI T b, SR A A ML R B R
B {H 2 B (1D):

Xk 79

<\ / ™ /> /‘\ / S—im

SN / \S
X
N\ B s ] $
Ni +RX — H,C=CHCH,—Ni—Br
VAW | |
R .
X
!
H3C=CHCH1—I\|Ii~—Br — H,C=CHCH,R + NiBrX
R

B ERIEMM E B P RA TR~ ANRLA Y, ERERBGEN, M_PXW
BES_FTRS, MEERERELGEHERGER. 5 TARBERNTELTERERD
1o, LUBBUR B 3184 15 T4

N COa
BrCH,CH==CH(CH,),,CH=CH—CH,Br - CO_, [

e T W
(76—84%) Iigk 80
O .
BI"CHEC H=CHCH;CH2C< NisCOr, M/’“\
/0 o o) (70—75%) XE 81
BrCH,CH=CH (CiT,), I

78. M. F. Semmelhack, Org. React. 19.115(1972).

9. E. ). Corey and M. F. Semmelhack, J. Am. Chem. Soc. 89, 27550 1967).
8. E. J. Corey and E, K. W. Wat.J. dm. Chem. Soec. 89, 27571967,
8. E. 1. Corey and H, A. Kirst,J. Am. Chem. Soe. 94, 6670723,
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F— A Ht & ¥, B (1, 5-5R3 45 5 (0) (COD) . Ni 41 T HEEIE B fty, A2

HaHes o e a3 A R AL R 2R
é @ B (1, 5T =)
Ni B #HCOD),Ni

NEC-Q—BI‘ —fg%yi*NEc_D—Q—CEN (81%) oWk 82

B .
\c— /o _LCoDRNE e c/ “6%) ik 83
Ph” \H Ne=c{ \H
/ “
Ph H

b aEnRS AR AR AR S LB E MR #TR B, Ni(Ph,PCH,-CH,
PPh,),Cly f2—Fayibeilise & 0, B 7 M — BRI BRI, S AT, PRk

AL B 5 By B Wy & 6 AR R B S — B A,
CH,CH,CH,CH, -

7/ cl {R,PCH,}:NiCl, 7
+CH,CH,CH,CH,MgBr =010 Q (94 %)

!
CH,CH,CH.CH,
PRQ PRS CH!

Cl

I !
R,P—Ni—Cl+ (CH,),CHMgBr —> R,P—I\Ili—CH —
! : I

Ph Ph CH,
PR, PR,

| CH i
RP—Ni—[ = = RP—Ni—CH,CH,CH, —> PhCH,CH,CH,

/] CH r
Py Ph

CH,
X R HER AT RBAOPLEL, B R AN I B E B ILHR- RS A, BERERSS, HUE

5ilkh mIEFRAR.
BEWAAECOIDEFHET KB BHBH 4, MR ERMNEEE DR G b

AR E R B ™, AL (DR T H R ﬁ%&%&ﬂ?ﬂlﬂﬁ{ﬁﬁé, BREIREE KK

45,
H,C—O—MgBH—TlBt — H,C—Q—D—CH, (91%)

CH,
|
|
CH, CH,

82, M. F. Semmelback, P. M. Helquist,and L. D. Jones, J. Am. CQhem, Soc. 93, 5908(1971).

83. M. F. Semmelhack, P, M. Helquist,and J. D. Gorzynski, J. Am. Ckem. Soc. 94, 9234(1972).
84. K. Tamzao, K. Sumitani,and M. Kumada, J. Am. Chem. Sop, 04, 4374(1972).

85, K. Tamao, Y. Kiso, K. Sumitani,and M, Kumada, J. Am. Chem. Soc. 94, 9268(1972).

86, W. B. Smilh, J. Org. Chem, 235, 4206(1061).
87. A. McKillop,L, F. Elsom, and E. C. Taylor, J. Am. Chem, Soc. 890, 2423(1068),
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TR M G AT O o R B B W A b i A ) G SR R A TR R
R.CuLi -c—}:—) R--R
WL R - SRR, MRRATRILE BRI O SRR BRIE R R & B RIRELTE

T 20, EF gl R A S BT
CH,CH=CHLi+]Cul (PBuy}], —> {CH,CH=CHCu(PBu,1,

%
CH,CH==CHCH=CH--CHj,
R AR A 5k, TR A0S T T 4 B B 3E, B M A 5 8 R R, 7ERIE

R 5 A 0] o] REbe 3 4k 45 B Fe @ BIHIE, BN 7R 36 B 8 e 3l i
' EX 5.8 RS/RBEEMRESEONT

O
il
@“_ 1 s (-(-c-cn

13,

{32%)

? O*I + Br-—@ L @——-D (61%)
N / N/

CO.CH, O:N . CH,0.C NO,
3°. '/CFa . /CFa
O-»or-(f 2% 0-3
I ~ ! AN
NO: CFa NO: CFI
Fi

L N\O:
o -
Qe 2 O-O
' NO:

NO,

C. F. H. Allen and F. P. Pingert, J. dm. Chem, Soc. 64, 2639(1042).
- M. R, Peutit and J. C. Tatlow, J. Chem. Soc. 1071(1954).
R. J. Sundberg and R. W. Heintzelman, J. Org. Chem. 89, 2546(1974).
R. C. Fuson and E. A. Cleveland, Org. Syath. 111, 339(1955).

— AR AIE B R A BN B S I 1 I3 BY, M FE B 48 8 K R (Ullmann reaction)®®?!,
B REAE BT L AR A S5 2 o It TR RESUF R AR IR S 109, R ¢
Po— et 200°C Rt U, ROREMMIRINE IR T B0 R BREE 353, i % 1228 B IR B 25 2 % ik 81
PHEE, HPETERTTFERSS b, 4 KRR LY — AR E & 1 — A i
KRB SRR TEL"RE, P 510 47 0 — % 12 20--30% 2245,

ﬁ-fil::‘ﬂnJI

88, G. M. Whitesides, Y. San Filippo, Jr.,C. P, Casey, snd L. J. Panek, J. Am. Chem, Soe, 89, 530219673,

8%. G. M. Whitesides, C. P, Casey,and J. K. Krieger, J. Aw. Chom. Soc, 93, 137919715,

80, T. Cohen and T, Pyeth, J. Aw. Ch-m. Soo. B4, 436319720 A. H. Lewin and T. Cohen, Y’etraka;drun
Lelt. ,4531(1968); T. Cohen and J. G. Tirpak, Yetrahedron Lett., 143¢1975).

91, P, E. Fanta, Chem. Rev. 64, 613(1964): Synthesiz, $(1974),
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5.4 £BEFHESHHELCTE )
ATNAL I R HILAT AR E T — M3 AR B, PR 7 % B R (bond-swit-
ching reactions), XEL R TEHERHRHARREN., ARSI FSTXEIMEAHITF.
FR it e IO 8 1 1 ML A L A5 o it e & R A TR Y o AT R i (RIE M I,
EHFERBRT AT, XREE S UM I UBER T TSNEmE, RELSR

H:L5.9 SMMTFMitHNE

» ﬁ_ﬁ;,L @ |

(i8%) %) o '
s R '
2 R R : R R
fﬁ e O 0
Ap?
R R R R R
Ew= -8y - I(sv/.l 51%) 198%)
It laT ) . :
¥ CH,  CHs H H H
- SN__ . N/
CH, As TNy K g
PRNL.TSN H —=( CH, e
. 11 CH; H” CH,
CH, (1) o3 3
“ | @ As' O
—_—
| EHy L . B H :
— CH
" N DCH RiyCLICO), D>_'S=_< »
’ H,C" CH,

CH,

a. J. Wristers, L. Brener, and R, Peitit, 7. Am. Chem. Soe. 93, 7499(1970).

b. K. L. Kaiser.R. F. Childs,and P. M. Maitlis, J. Am. Chem. Soc. 98,1270(1971),

¢. L. A. Puquette,R. P, Henzel, and S. E, Wilson, J. dm. Chem. Soe. 98,2335(1971).

d. L. A. Paquette,G. R. Allen,Jr,,and R. P. Henzel, /. Am. Chem. Soe. £2, 7002(1970),
¢. P. G. Gassman and F. I, Williams, J. 4m, Chem, Soe, 92, 76311970},

82, T. L Katz and 8. A. Cerefice, J. dm. Chem., Soc. 91, 2405(1969), 81, 6519¢1969); L. Cassar, P, E. Eatan,
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¥t Organic Reactions A4 ﬁiﬂ‘twﬁ?‘ﬂ*ﬁﬁﬁ)mﬁ ‘2 BT,

7. 1. E. Ungnade and E. W. Crandall, J, Am. Chem. Soc. 71, 220801849},
7. No N. Crouase. Org. React. 5,29001949) .\, T Tiuce. Org. Reazi. 9,37¢1957) P, T Speerri and A. S,
Daibois tirg. Bouct. 3, 387¢10485,
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F~-BIA P REIE AL R0 I 4 O 2k B NN - B SRE efn = SUMORY: BRI -
5 (Vilsmeir-Haack) JZ Fro B BEHLE BRI 4k 3% oho 02 7E R e 1R B8 R 1R 10 7= 4

O OPOCI,;
R—dn (CHp;+POCl, —» R— ¢ =N*(CH,),+Cl-
OPOCI, oPoCI,
ArH+R(|.‘=N’(CH,), — Ar—(|3-—R
H1\|+I (CH,),
OPOQCI, 0

Ar(I:R +H, Q0 —» Ar{I'E‘R+H3P04+ (CHy),NH,
’IL(CH,),
H
B IR MR IRV AN 2 1 BT, SOOFRR A0 H — 15 LU B B R iR S AT
AT BRI, X BRFHE %EHTER 7.5,
BR15 S5R-TEEARHIBEE

EKPE
1%, CH:CI
HiPO,
m+ngc_o+ﬂc1 T OA'r T4—71%)
— L BRI
2, CHy CH,
Alcn |
O +CO+HC! Cacl® O (46—51%)
{
CHO
Bt F] T
3¢, CH, CH,
! AlCl,  H0 |
+HC+Za(CNYy ———> ———> Oy, @s—am
cH,”  “cH, CHy” |
CH=0
. OH OH O
' HCl H.0 -
+CH.\.CN W —_— ¥ (74—87%)
1o~ “oH : HO”  “oH :
B R MR- R AR R R

59, l\ll(CHa)s

OCls  H:0
O +HCON(CH), — oo, MO (CH;);N——O CH=0  (80—84%)

0. Grummitt and A. Buck, Org. Syntk. I, 195(1955).
. G, . Coleman and D. Craig, Orgd. Synth. I, 583(1055),

R. €. Fuson,E. C. Horning,S. P. Rowland, and M. L. Ward, Org. Syath. 111, 549(1955),
K. C. Gulati,§. R. Seth, and K. Venkataraman, Org. Syuth 1IN 522(1943).

a
b
C.
"
¢ Campaigne ard W, L. Archer, Org. Syath, 1V, 331(1063).
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i

6t N(CH;),
|

POCH H,0 i
)+ PhCONHPY —> ———> ‘CH"’"_O‘C‘Q 72—77%)

7L, CHO

/OCSHI Pocla on A/OC!HI

G"%I +HCONHPh ——> _—*G | (T4—84%)
e o

f. C. D, Hurd and C. N. Webb, Org. Syath. I,217(1941).
& J§. H. Wood and R. W. Bost, Org. Synth. IV.98(1955).

7.1.4 FELBUREM

HELGMERBI M ERIEAY", RERTEQRRZBRRMT I, 5
LR FEARERER RS, RIEREARETIN o-% 4 ¥ LB W b K BL g i — % iy
PUFRFARREIEZ—, REHRELN Ka/Ko=60 18 8 o-%4 H BHE T WHH
LY.

He'
() +Hgr — :f -E;O/ g

EIRBORALHAF T, Pk T —RIGR MG R B iatk, EEEm& B —R % He®* M HgX Y, 4k
ME MR i He(OAC), BRIHR. SHZEEIN DL RIEMRAFHIEMNC. i
b, RICRERHAENEHRARRTERDN B = & 0%, BidkdRARHE
MAELREGHAAEAR TR ORAMEEEGEL, BRABEILLRLA DR EERL
BRI AT & AP, .

EFH, AMMFEREEHSB P (D) HEBLRREHLBRIET — S H &R
B, ERFEHALBRERETRESYREETREE, BITRTRRREERN—%
L& M RMERT T,

{a)
AngX PdiQAC), Ar—Ar

LiPACL,.CO (b)

PdOAC), “NCO. KON
RCH=CHR
O
Ar—C=CHR [l
| Ar—COR
R

T AL TR 00 IR B2 B 75 HL I R (R 9 — L TE B A Ik

38, W. Kitching, Orgavgmet. Chem. Ret, 3,35(1968).

$9. H. C, Brown and C. W. McGary,Jr.,J. dm. Chem. Soc. T7, 2300,2306,2310(1955); A. J. Kresge and
. C. Brown,J. Org. Chem. 32,756(1967).

40. C. Peirin and F. H. Westheimer, J. Am- Chem. Soc. 85, 2773(19583); A. 1. Kresge and J. F. Brenpan.

J. ¢rg. Chem. B2, 752(1967).

41. A. J. Kresge, M. Dubeck and H. C. Brown,J. Org. Chem. 32,745(3967) .

€2 I, C. Brown and R. A. Wirkkala,J. dm. Chem. Soc. 83, 1447, 1453, 1456 (1986).
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ArPdX — Ar(IZIPdX
FERT Ak SRR PR, EHERIERY, EaREREESH T AL R 2
R, ARHEESRAETEEnERE L, SE581 F- 1R RE, SEemEs iR
X e AR R M JL A R

R PdOAc

H=CH |
RC C—E.» ArCH—CHR —-» Ar—-C=UHR- "HPdOAc]
!

ArPdOAc
R .
AMTEZR e (1D $mRL & BRRE, ARFEAR PEkERFFLeWH -2
Y. BREMTMEHTERICTE, BUFSHETRE, XL ERG—RED:

CH, CH, (|:H,,
! i
B i- -
@ 4 TI{O,CCFy)y — Cro - @
et
N\CH, I “CH, 7 NcH,
(CF,€0,),T! 1

RFEGS AR MR i, ARBRTSM, Himi S84 a0 ek ity
WA, BEHERR TSI l’i’J“LjJ TREM. ERENUT, BtEERELNSE

SHEZR AR & =, th’**”f@t‘f!:iﬁﬁﬁ&#ﬂﬂﬁlﬁ%ftﬁm 4,
/Tl (0, CCF;, .0, CCF;,

PH(0AC). @’ NaOH O/
PheP

1.2 FERENFFRARE

H—BFHELAOREREY, SORIERT L3 Wb THEIF. SEme
EMAARRL, HERNRGE SRR ELM, W hilhaL s b, Ma
B, FREAREEROEEZRRLAWRETEN,

7.2.1 GHEABTFOEENFETRREL

&ﬁi’ii"’r&*ﬁﬁﬁi@ﬁ;ﬂi?“}Eﬁt‘?—}‘, ERERREGHLADH LR
Z-Y SRGRREFARE, HERRE T/ RS MR ¥R 020 SRR . 158 s

433. M. O. Upger and R. A. Fouty,J. Org. Chem. 34, 18(1969).
b. R. F. Heck,J, Am. Chem. Soe. $0,5546(1968).
c. P. M. Henry, Telrahedron Lelt., 22851968},
d. R. F. Heck,J. Am. Chem. Soc. 91,6707(1969).

44. A. McKillop and E. C, Taylet, Ade. Organomet. Chem. 11,147(1975).

45. A. McKillep, 1. D. Hunt,M. J. Zelesko,). S Fowler,E. C. Taylor, G. McGillivarny, and F. Kienzle, J,
Am. Chetn, Soc. 83,4841(1971%:E. C. Taylor,F. Kienzie,R. L. Robey. A. McKillop., aad J. D. Hunt,
doodme Chem, Soc. 93, d845(1971).

i6. E. C. Taylor.H. W. Altland.R. H. Daniorth,G. McGillivaray,and A, McKillop, J. Am. Chem, Soe-
92, 3520(1970).

47. H. Zollinger, Azo ‘and Diszo Chewmisirg. Interscience. New York, NY, 1061,
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THATRENRES TRABTEET ¥R FHFRASTHEES TR %,
£hh TR e B R R e K IR R b P B TR E 1T Y,
NH, f\rz
@ HNO. @
TR RS R A (T A i, AR &L RRIEBS, WANGENET, BFILRY TR
LG LRI, TERRATE, BB BRI E BRI,

u-  H
Ar—NIL4+HONO —5 ArN--N=04-H,0

H +
ArNH—-N=0 -— ArN=N--OH ==——= A:N=N-+H.O

AIN=N+20H- —> ArN=N-—0-+H,0

FHERBTEABH AR P AGRET N, 2 0AnEREm, RHEiEs A
11 G B A L AR i U, XEFEERRBHEX S, BOESHER TR Y % 4§
B, BB RERE TSR, S LUERIR P R RER R A R F IER T
Fiifak, X—EFFAMREE, ADFEMOSIERRS ~-RRILHIR &R HE, e
L, FT A ER RN R BRI T A B R R I — 2% FZ R 6 3R e o A 2650,
Ty, I R R R S S FRAR TR T e EEN S,
BRI, FR Ul S R LB T A A FE Joh B L OIS BT RS B B A R AT R U A,
ki, BURRERLUR G THZA A hI R, x— e 22O a e et -2 7 ie
%,

'as

(Yo s yex
e

(} CNZ=N X == Ar—Ne=N--X — > Ar—XLN,
Q N=N+Cu(hX: —-» C)---N=N:+Cu(mxa
{;>---f~3=1\::+Cu(11)x2 —_ < f‘; ~X+Cu(D)X4N,

AEHHROGIT Y ()N B ERIARED (0N FTRATL N, KR RR

48. J. H. Ridd, Q. Her. Chew. Seec. 15,418{1%61);C. D. Rilchie and D. J. Wrighi, J. Am. Chem. Soe. 93,
2425¢s71.

49. L. S, Lewis and M. P. Hanson, /. Adm. Chew. Noe. 8D, 6263(1037).

St. These studies are summarized by H. G. Richey and I. M. Richey, in Carbsn’um fors, Vol. 11, G. A,
Oizh and P, von R. Schleyer{eds. }, Wiley-Inteivcience. New York, NY.1970. pp. 922—631.

g1. & G. Swain, ). E. Sheats.and K. G. Harbison, J. dm. Chem. Soe. €7, TR3I{1075).

52. T. Cohen,R. . Lewarchik.and J. Z. Tarine, J. 4m. Chem. Soec. 96, 7753(1974),

52, L. 5 Lewis,L. D. Harturg.and B. M. McKav,J. Am. Chem. Soc. 91, 419(1969).
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A% () S R B (Sandmeyer reaction )iy i M F AL B L WA H s 1C %%, Ak
HEBRBUGHAERRAEERVHELE, '

A BT RS AN R —FF A& IR, A W0 TR R B ek P
2 F R AR A B RS ABE R AN E 0 R, SRREREHRFRERES
Sk LR (HPO) * SR ILo 1M, WIS LHH R TR mAGRE, WAt
ST 2 i 1 Rk 2 AL S5 B AR B A (diazene ) TE 52 4G,

~ N,

AIN=N+NaBH, —> Ar—N==N—H —— 5% Ar—H
A BB IR B AT RE b HoPO, B P HER,. REERE &~ A SRR, BRI M
BHEEHR T
Ar-+CH,OH —> ArH.+.CH,0H
-CH;0H-- CHQ~ —s -CH,0" 4 CH,OH
CHO +ArN; — Ar 4+ N+ CH,=0Q
FEDREFROKESEYE, 2FSIAEREPEEDA ST 06 SiIERE= 0,
AR ERTAERABAREE ZANSIALERARYOE— AR EGS SR, TS
R MR R R — M, FRRESEALACHANK TR, REVESE
HFRBER, DERRN ARERE S EEET TR — R RE™, HReiy3A.
AT, SERFEMELARAHBEETRERES, ERARZE, =5
~HRRAE, X—RELERARFEDMANIE 23, EATEARtHnEER D=
REEEFHERTRERMHS FEFREREG N FILSN2T /8,
E%}?FFPE'!Aﬁ%fiﬁﬁ%?ﬁﬂiﬁiéﬁﬁﬂgﬁ@]ﬁfﬁo XECSHEEROAEATEE, X3—
Ji & W k% & I #i (Schiemann reaction)?,
ArN=N+BF; > AiF+N,+BF,
ENEREBEERT, TN BF,” QB TFHRAFE R0, AR BELL I8 %",
BEEE PG SENERMRETUSIARYE, 2B TR LTRSS R
A F AL R EA,

%4. C. D. Ritchie and D. 1. Wright, J. 4m. Chepr, Soc. €3, 2420 (1971} C. D. Ritchie and . O, V.
Virtanen, J. Am. Chem. Soc. B4, 4966(1972). :

55. J. K. Kochi, J. dm. Chem. Soc. 79.2542(1957);5. C. Dickermian, K. Weiss. and A. K. Ingie:man, o,
Am. Chem. Soe. 20, 1004(1958).

-568. N. Kornblem,Grg. React. 2.267(1044).

57. ). B. Hendiickson, J. Am. Chom. Soe. €2, 1751(1961).

58. C. E. McKenrz and T. G. Travler,J. dAm. Ch-m. Soe. U5, T3EC1971).

59. J. F. Bunpett and H. Takavama. J. Org. Chem, 83, 102401068).

80, E. 8 Lewis.L. D Hartung,and B. M. MceXay,J. Am. Ch-m. Sec. 91, 419(1969).

#1. 8. C. Dickermaun, D. J. De3ousa, and N. Jacobson, J. Grg. (hem. 84, T10(1959).

62. A. Roe.(rg. Resct. B,193(1949),

63. C. G. uwain and R. J. Rogers,J. Am. Chem. Seoc. 87.709(1975),
M

4. M. 8. MNewman and R. H. B. Galt,J. Org. Chem. 25,214(1860).



HtMORERAENYLFRER TRNARLRER, &R0Fm2nRRETR, & T
FLERSTFARBEETOREIET I HEEMES, 41X LRI B D EIE R A
#MAE S fa sy R E R R A4 iy b fa] 14

=+ /N\\ + -
AtN=N+N; —— Ar—N N+Ar—N=N—N=N=N
™, e
N=N
8\ J
bl
ArN,4+N,

E—RERRTRAERCE WS ZHGE AR BN, i BT d — 4 AR ke,
EEREPRMEORREEAITFHETRETER 7.6,
B 7.6 RBEHNGWAEE

A, EIR
s, NH,
Br\ ! /Br 1 HONO Br\ /Br
Q 5 C,H.OH A (T4—77%)
| 2) CEHBOH, & |
Br By
2%, _
12 HON
mN= Y- Y-nm, ,.)_HPOE’__, @_C) o2
< . = 3 1 E S
CH, CH, CH, cH,
ac, CQO.H cot
Br\ ! /Br 1) HONO Br\ : /Br
- (70 80%)
2YH,PO.
[ \NH, s |
: Br By
B. Y0 LB
4!, CH; CH,
! 1
1) HNO,
) o0 (B0--929,)
! @ 2) HO, A ‘
| \Br t \Bl'
NH, H
52, /CH'.:O 1 HNO: ‘ /CH.:O
@ 2) H.O. A Q (607)
! 1
NH. OH
C. HmgwEL
6. CH=0O CH=0
: 1) HONO
~ y o
J\ 23 CUQ_CI! "*::&ll" (Fa =720}
SJHg \Cl

;. H. Coleman and W. F. Talboat. Or¢, Synth. {1.502{1943).

- I Korablum, Urg. Syadh. IIE, 223(1955).

M. M. Robison and B. L. Robison,Org. Synth, IV.047{1652).

. H. E. Ungnade and E. F. Orwoll, Grg. Syrnth. T, 13001053,

R. N. Icke, C. E. Redemann,B. B. Wisgarver.and G. A. Alles, Org. Synth. I, 564(1953).
L 5. Buck and W. 5. lde.Org. Synth. 11, 130(3043).
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7L, NH: Cl
O:N I NO -N | NO,
TN~y D HONO \izr/ F1—745)
2} Cu;CI;
gh, NH. Br

e
Eij/ 1) HONO
2) CuBr

Gi, NH-

I
Q)

D HONO

! Cl

/’
\J

(88—95%%)

Eﬁ (- 1-767)
") KI
fo.. EW 1) HONO L,,m\.--'B’ )
i (72--837s
itk Br Bc
! /NH: HONO F
@ D RONO. (73—75%5)
2) HPF,
3) A
iz’ ' i
H:N—D—Q—NH, 1) HONO F—@ ---D—F (54—56%)
2) HBTF,
A
D S AR TR
13m, NH; C=N
L/ ) nono
@ 1) HONO —CH: gy _zomy
23 CaCN
144, 1) HONO
: - f
Q0w GO o
“\NH, “Na
15", TO: ])HONO NOu
2) BF
O — (67-—8272)
: 3) NaNO Cu “mJ
NH, NO.
g. F. D. Gunstone and S. H. Tucker.Org. Synth. 1V, 166(1963).
h. 1. L. Hartwell Org. Synth. N2 185(1855).
i. H. 1. Leeas and E. R. Kennedy. Org. Synth. 11,551(1943).
j H. Heazev and I. T. Millar,Org. Synth. 40, 105(1050).
k. K. G. Rutherlord and W. Redmond, Org. Syaeh. 43,12{1463).
l. G. Schiemann and W. Winkelmiifler, Org. Synfh. i1, 18801043),
m. H. T. Clarke and R. R. Read, Org. Synth. L3514(1041),
n. . A. 5. Smith and B. B. Brown, . 4m. Chem. &Soc. T3, 2438¢1057),
o. E. B. Starkey,Orq. Syath. 1L, 225(1042),
7.2.2 R R-HRHAEREERR L
(5 &S L —RERR, TR — I, M%ﬁ%%ﬂﬁrﬁoﬁ—WHﬂiﬁﬁ

FRRGTZW M R 5, IR R A SR R R R R M 8T
% }‘{_JI"’I;{‘I@.J Ik l..-l!"f.':L—j- -u"f(ﬂl-n_{_.\ Zlﬁi_r

WK 3T ST B AT R B B 55
3 41 IS TR RE RO 98 AR 1
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. . X o
~Yxax o N (o 0N Y-V
OZN F > o ! __')\Y {_ﬂ)

i Meisen-heimer complexes)®, AL 542 3 0 #7420 oA 5 1R, Mifc’ﬂﬁ
F A2, 1, 6- FHAL SRR B B h A R — AT R B

,NOz NO,
OR
O,N- e"’:} OR+-OR' —» ON
\_w OR‘
NO, NO,

ﬁ%ﬁii—t%%ﬂ?ﬁ?&ﬁfhﬁ, Bl By — A TR AR SR 0 LA & W & b e

0 N .
R,B-+ @ NO, —> RNOZ + R,B
yd
0.N O.N |

FUEFERER MG, &, BRI TIERY, s B2 L Riimk o,
LuRLdREE, 455 LABESEZERAGKATLEAEERRRE., R¥EE6H
WAHRAE, BREEE BE ALOREmR-BRLNTETR TR REEEL, k%
REpEAERMRE IR SRS LR RERB ST H T, Mh—A BB, HE
HERBRRPILREAREFEERDE S, SHEEWR, 360 5% 50°C Fgad i
4 F(312)>>CL(1)>Br(0.74) > 1(0.36)%", £ Sx2 RFiH, 1>Br>CI>F fkE, FELHF
Rl ASRAE, MIEF 2miasy, EXRBEERMANS, RRAETERE, HY iy
R - RE R EE X —F, SEERMENREMRERIERE(ERXEGE), B
i s a1 A,
% BOREGR NI, iﬁﬁlﬁﬁ*ﬂ:ﬁdﬂnﬁi‘. -THER RO BBV A0S F R BRI sy, B
W K 80 0 <E 0 BB E A B T R ) S A 1R R, KRR CLMRE. ROIPIEIRX R

BR7.T SESPRAES

15 NO, H NO.

I /,C] N o N-—-\

&M
2Ny H.C

= N o ' — -

DEIN —> o= VeN ) o

OOl
“““w:;,/rl‘-\_/]

a. 5 D. Rass and M. Finkelstein. J. Ant. Chem. Soc. B3, 260301007y,
b. F. Peraand F. Del Cima. J. Org. Ch-m. 33, 714111963).

SN ) Blrauss, Chem. Rer. 76,567 (1670).

G ROV Taylor, J. Ore. Chone 25337803
AL T Brteen . Mellee ML Livesisand PG Lutz.J. Clea Sae THISOICTSY,



3. o (lJ
i
p—-@ - CCHu+ (CHy) )NH —» (CH)) ‘N_O_ ST %)
45, NO. OCH= N
| !
+CH,Q —
N=c” | “NO. N=c¢” - SNO,

5 O;N-—O -Cl+ D—OH KoH OgN—Q—O—D (80—82%)
. o _NoO.
Ny )L/Q

_.f"“*-../
Cl— —NOy — | 92‘}'
G e
NG,

7%, N=C

_ i
N ECCHCO;C:Ha—FCl——D—NO, — HLC. O:C-—CH-—Q-NO.

e Ve
O:N O:N

Bader, A. R. Hansen,and F. ). McCarty.J. Org. Chem. 31, 2319(1966).

J. Fendler,). H. Fendler.N. L. Arthur,and C. E, Griflin,J. Org. Ckem. 37,%12(1572).
O. Brewster and T. Greening. Org. Synth, 11, 445(1943).

E. Kuehne.J. Am. Chem. Soc. 84,837 (1982).

R. Snyder,E. P. Merica.C. G. Force.and E. G. White,J. 4Am. Chem. Soe. 80, 4622(1958).

BWPLESE, BATESHREHTEOERY. ERENERRERT, BANT, GEE
HEEERN, FHEIRBEERBEAT AR, AR 7.7 FRELTH T,

7.2.3 AMB-mANEZETERAK R

THBR- R HLER I B — B E R M eh 0k, Bk EERE LY,

X ‘NoH+ o B
SISl oy

Nu

®™ =0 oD
FEPmME

X-PENBEEEAEHHRRG AL, SIANRERAMAEERAB LRI S
o
X Nu

/@/ . /Q‘I *No, H /O/ +Y/®/

Y “H Y~ Y- “H “Nu
AHRE AT E TR, B LD S B R 0T E™, BT, S TMEsiRike
H '

H

88. ). Miller, Aromatic Nucieophilic Substitulion, Elievier, Am:irerdam. Londan, New York, 1968 F. Pietra, Q.
Rev. Chem. Soc. 23.504(1969);.C. F. Bernasconi,in Aromatic Cormrounds, H. Zollinger{ed. ), University
Park Press, Baltimore, MD, 1973, Chapier 2.

&. R. W. Hoffmann, Dehydrobenzene and Cyelogiiynes, Academic Press, New York, NY, 1957,

70. O. L. Chapman, K. Maties,C. L. McIntosh,J. Pacansky, G. ¥. Calder.and G. Orr, J. 4m, Chem. Soe.
05, 5134(1973).
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3= O =0 e 00

EROENBENHERL &, RERN—REFSEEHRTRUTE, AERFE LB —
B - B REA o WEHT, S TREHEHHERZWRE T ZRTAW0HE, 3%

H

REBEARAEARE THATFEHHAF OAENELROEN, "C-FRitHEER
B MERE SR i bk,
Cl1

. Ry
O e +Q\
NH,

AHTAR LIRS F SRR TR T IR E, SELRETHY MK
., WINHRSGEAFKNH)EHE S 8K B ¥ T Br>I>CleF fk/E™, ik —k s
MBI PEDORBR. ARITIREMESER A F>Cl>Br>1, HEds—Kuain e
Bl . BEAEXRED I>Br>CI>F ik sit, FiERFEMNPOGLE RREET,
ﬁ%ﬂif&ﬂt%ﬁz%ﬁﬂ;ﬁ. P IE P k7 h F>CLl>Be>> 1S,

. WHENOHERTREAM RO R IEGRE, ATAbXSSEIME B n
AN, BTRER LTS RANE™, WALSREATUREN B8 RN T MEE
A LEGE 2R, frdL-FEE MR TR B IRA S0 5, BAERE SN
AR mREL, ERE-BERE, ZHTRICBSEINER R EEL R,

o ARRHL AT sp Al BTN A ept SLE.

71. H. E. Simmons, J. Am. Chem. Sve. B3, 1657(1961).

72. R. Hoffman A, Imamura. and W. 1. Hehre, J. Am. Chern. Sec. 20, 1459 (19538}, D. L. Wilkjte and
Y L. Whitten, J. Am. Chem. Soc. $2, 2858(1971).

73. J. D. Roberts. P, A. Semesow.H. E. Simmons. Jr.. and L. A. Ca-lmith J. Am. Chem. Lae. T2.801
(1956).

74. F. W. Bergstrom.P. E. Wright.C. Chardier.and W. A, Gilkey.J. Org. Chom. £.17001936).

75. R. Huisgen 2ad J. Sauver, Argew. Chem. 72, 91(1960).

?6. 1. F. Bunnew, D. A. R. Happer, M. Patsch, C. Pyun,and H, Tukayama, J. Am. Chem. Soo. 88, 5250
{1966); J. F. Bunmett and J. K. Kim,J. Am. Chem. Soc. 98, 2254(1972).
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@1 A AP
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0SO,CH,
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A
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IO/W x/' HO _
CH, CH,
A
CH, . .“\,\
OCH, H,C. '
Ao A CH,0
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H,c=HC” | \CH, OH
CH, H,C=CH
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H,C
1 CHy ey, cH=C(CH)),
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15, FLBMMEARERAWRRETE (2, 4, -=PE-1-RD ERKRS S &L WL E —BEIF.

Ph
® A%AR O C0,CH,

by M
cn,
H,C CH;
(c) M A %
@ M \/ s
/
CO,C.H,” “CH.CH, =N CO,C,H,
© @
'S EEY:
CHS? CH,O._
(r) bk H;COsCC!{;CHgCH_PCHCHzCH3C03CH3 ‘&ﬁ .
OCH, iy CHO
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N
g M _J AR OCH,
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Y o

H,C\O\ P CH,
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OH

OH ch

(D) AHEFH AR N=C(CH,),CH=0
0 H

H H
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LR &R, Lﬂlﬁﬁﬂ?ﬁ&?&ﬁﬂiﬁm&ﬂ‘ié*%ﬂ-?ﬁﬁ@ﬁﬁ, HEREENFEE. ARHHAETXR,,
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3/ R B | A A 57

FREFICHRAHEIRBEASTLY., HihienEnREESHEERILEG RPY
Ee AR, ERFEBREAHE BHERFCRFRM VB ELAGILE DR Z LR
MRERINER ZF ., hTNEREEE, FEHFHERERTEEREEDIGRAA, ZHAN
EEHTHETBTRAE S RGIHEDT L, AEFRL, BE-ELNORE S8, 6
MBRRETUHAESEMRER, ~REMNS =K IREETEY & RELTE
feih; LARICERLHN.

9.1 HIAMNER, Hzki

9.1.1 Fis BN

BERAHERERAMMEER Cr(VD KM, 1EAEES AN Cr(VD) iR
WA pH RAITRAE, ZRIENCD, BB RN TR T MBS, RSB LT
EBT, XEETHRTLEENMpH Hd, M CrO, SANEK, B85 EOHTMEIH, %

O 0 O
2HO—-£|:‘r——0' Tm— ‘O-—(lgrh—O——(i.ir——O‘—FHzO
: bl
AR BB ER &
0 O
CH,COH+Cr0, —— CHSCO,(lér—OH — CH,CO:CEerICCH,
I g
O O
(CH,COH4Cr0y — (CH,),CO%r—OH T (CH;),C-—OC::rO-—C(CH,)@
) O

ERLsE D, L Cr—N @ 4% VA G &

0
% A |Ii
{ N +Cr0, —— ( N Cr—0-
== —_ ”

Q

PA L& MR RS HERAAT VDR, SRR MAIEH. BN L HESER R TR
#Cr ?Em%iﬁiﬁii’, B0 E A — R A R S PSRRI B/, Cro, sEaibm%

1. K, B. Wiberg, Ozidation in Organic Chemistry, Part A. Academic Ptess, New York, NY, pp.6o—72..
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W T ARG DR MERE, KECNBRTERROTBERERN. REMHHTE

BHBRFHSTRETEEER LR RS, —H BT 5K bRt 5 % 6 iE 8%

= «-H 87 RERB BT A E RGP, AN Cr(IV) EeE - TR, ETiI8kE
R,CHOH+HCrO; +H* —> R,CHOC1O,H+H,0

R,C—ZOC:0O,H — R,C=0+HCrO;+H"

[ g

H
HELER, BAEEFSHRUBNE LT XA HE BRE/SEROTR, AANSE—H5
EHRHERN CrAVY) B QAL E ey,

R.CHOH-+H,Cr0,+ 3H* —> R,COH+Cr**+3H,0

R,COH+H,CrO, —» R,C=0 +HC10,+H,0

R,CHOH 4+ HCrO, - 3H* — R,C=0+4 Cr*s+3H,0

ERWHRESUHH= AR R E B, K—E S5EVMELSBREZTSMEE

B, Wik B PSRBT RLE RN SL,
n# -CH,Bh — PhFHJr CH,Ph

=T &AM Cr(VI)%ﬂ.{tﬁiBJELE%#—&‘ﬁéﬂ?"fﬁﬁﬁ%ﬁ?%ﬂii?ﬁ&[#}ﬁﬁﬁ&(JOHC'S)
BAIEA A O S B PMRED, KRRYE 4, T HACE i R B E BN,
HREMBRE ETIR TR, RRRERME, DME T fao0E, B9 PE 2, 5IERAX
—~HARHHT, '
B8 BCOViMEREE

A BRILEm

H:Cr0,
12, CH;CH:CH}.OH _"_'_'_) CHaCH:CH—O {46— 49

b O 1cr0‘ O
2k,

_ _(":1'01

5. O—CHCH:CH;CHaCH
_ HOAG-H.0

O—CCH;;CH&H,CH, (939>

a, C. D, Hurd and R. N. Meinert, Org. Synth, I 541(1943).
b. E. I Eiscnbraun, Org. Synth. 46, 28(1965). :
¢ H. A. Neidig, D. L. Funck, R. Uhrich, R. Baker. and W.Kreiser, J. dm. Chem. Sce. 72, 4617(1950),

H. Westheimer and N. Nicolaides, J. Am. Chem. Soe. T1,25(1848),
Rahman and 1. Rodek. J. dm. Chem. Soc. 03, 5452(1971).

M. Nave and W. S. Trahanovsky, J. Am. Chem. Soc. 92, 1120(1970),

B. Wiberg and 5. K. Mukhergee. J. Am. Chem. Soc. 98, 188401974,
Doyle, R. 1. chdo and J. Rodek, J. dm. Chem. Sog. 95 §332(1973).
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CH{CH;): CH[CH;;;

l I-’:CrO‘ )\‘/
a. /\} |v (34%)

CH: CHa
/bOH H.CrQ, (79-88))
-

B. =& {bpg-meni

CrOs-ﬂ.tlE —
( > oH CH\Cl, Ivl-:o (92%)
CH, CH,
| rOs-RLRE i
7€, CHsCH:CH(CH;).CH.0H _C_H o, CH,CH:CH(CH:}.CHQ (69%)
4]
H,C
,l-\ C rOa-llt!E I/a.[ 55%)
gt, ———=— A
H.C 2Cl H.C
\ /"\./‘\-,1/ Cit H ! \C/v\[/
| CHy | CH,
CH, CH,
CHa CH!
gi_ tﬂ CIOs ﬂtt:f Af c
SN N e e N, N
cH, Cts “Sem, c, G e,
OH 0
CrOy-imi

10, CHy(CH.)WCH:0H - © CHy(CH:)CH=0 (70—84%)

CH.Cl,

d. H C. Brown, C. P. Garg. and K. T. Liu. J. Org. Chem. 38, 387(1971),

¢. ). Memwald, I. Crandall, and W. E. Hymans. Org. Synth. 45, 77(1965).

f. 3. C. Collins, W. W. Hess. and F. J. Frank, Telrabedron Lelf.,K 3363(1968),

g- 1. 1. DeGraw ang ). O. Radin, J. Org. Chem. 36, 200201971).

h. R. Rateliffe and R. Rod:zhorst, J. Org. Clem. 35, 40001976},

i- M. A, Schwartz, J. D, Crowell. and J. H. Musser. J, dm. Chem. Soc. B4, £361(1972),
j J. C. Collins and W. W. Hess, Org. Synth. 12, 3(1972),

ZRARMUEEROHELCHH TS F P ARBERMSL T X Cr(VD #27 e
S FHBRBMBR, X—RAMEBBL¥ DB FHI(Collins) # 81#) CrO,-niug
BRMGEELERAB T IZMHMA", £ CrO-Rre& Aok, FETF_AP5K, A
HEHEMLN, HEOE—-RAR_HLNELS>NALEBRENERSIH, > ARy~
¥, RH-HPELEEEHHITEENRLT XRBH", REBEZELEMEwRN = 1
PR, SEENEEEMRNER, KR, PR, ER 10 6—10 HERRL%
B LRSS R

7. G. 1. Poos, G.E. Arth,R. E. Beyler, and L. H. Sarett, J. Am. Chem. Soe. T5, 422(1953),

8. W. 5. Johnson, W. A. Viedenburgh, and J. E. Pike. J. Am. Chem. Soe. 2. 3409(1960), W.S. Allea,
8. Bernstein,and R. Littell, J. dm. Chem. Sos. 76, 6116(1954).

9. J. C. Collins, W. W. Hess, and F. ). Frank. Teirahedron Letf., 3363(1968).

10. R. Raictiffe and R. Rodehorst, J. Org. Chem. 85, 400001970},
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F CrOs-apmg M AL, LI PR TRIE R bR RBEMRIRFL. HARREHE M
RETZ AR08, IRt . AR B ER Y ALY B 26 00T ) B R A SR L IR 1E,

R
RCH,OH4+RCH—0 —» RCH,0—C—OH
i
R
RCH,0—C—oH YD remoc—R
o b

B ERREHEALES SRR, AL Cr(VI) 89388 b, 5 L 2 —
ABRREGFAE, TLETALE (V) BERSMAL, B—IRAE0 18R P E 6 S 10
B, RE—ZHFE, MoC, AFERIAT BAY & 42 B MadDSO0, &5 KMnO,
TG B ISR T R G, R SRR RTER, AT AR
EihEk B, BRI 2 AF—BE MnO, GIL RGBT,

F—HRALERHRACGIRET, FiiniE) R @ MR B T H ik
R, X R—ETT A RIH, HE bR S SRR .

HO O
1 2

o Y IR 15
G

Bx8.2 —HEEELH

MnO,

11, CH.OH > (.TH=0

C:H, Cils

2%, PhCHi=CH—CH.0H m PRCH=CH—CHO (7o)

an. >—CH;OH MnO. >—CHO (61%)
o o
. Hi MnGn It
41 Cl{;iC!'EtC[-fC—CI!:C[]g ——— CH:CH:?-C—CH;CH;
1 i
Gl o

E, F. Pratt and L. F. Van De Castle, J. Org. Cher. 23, 2973(1961).

L M. Goldiman. J, Grg. Chem. 34, 157918697,

L. Crombie aad J. Crossley, J. Clem. Soe. 4983(1962),

E. P. Papadopoules, A. Jarrar, and C. H. Issidorides, J. Org. Chem. 81,615(1565).

an o

T Woo AL Mosher and D. M. Preiss, J. Am. Chem. See. 75, 5605(1053).

i D G. Lee. in Oridafion, Vol. 1, R. L. Augusiine(ed.), Marcel Dekker, New York, NY, 1969, pp.
65 -7,

i, 1. M. Coldman, J. Org, Chem. 28, 1970(1969),

il 1. L. Courtrey and K. F. Swansborough, Res. Pure Appl. Chem. 22,47(1972); D, G. Lee und M. van
den £ngh. in Oridation, Part B, W. S. Trahanovsky (ed.}, Academic Press, New York, NY, 1973,
Chap. V.

v R. M. Moriarty, H. Gopal, and T. Adams, Tetrahedron Lelt., 4003{1970),
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59, CH, QH CH, 0
| | MnO:. | i
HC=(C—C=CH—CH=CH—CHCH, ——* HC=C—-C=CH—CH=CH—CCH, (57 %)

¢. J. Attenburrow, A. F. B. Cameron, J. H. Chapman, R. M. Evans, B. A. Hems, A.B.A. Jansen.and
T. Walker, J. Chem. Soe. 10041952},

8.1.2 A, RAmIHA LY

B AERET R RS g ER L LR, MERREN Y&, AEEEMNE
Wi,

9.1.3 udAftA

BEALERN T RERAMGE, BHEAT ZPEM(DMSO)fnfEf —FhsE b o 745 3
HORTEBRM TR (DCC), FERRET, =808, JHEM R A DMSO-DCCH R, WikE
BT THRELHNGESER, BRfiZRE s, Sesmm Ry fth mik A—
DMSO ®#ttin s DCC N4, RIE SRR, FEHRRMDAMRE TRk 20

PRy BER .

5 H* R-CHOH
RN=C=NR = RNH—C==NR _—
o P,
| . 0—-8:CH,",
§(CHJ}2 A
RNH CH, 0
L S FOLY, +RNHC!NHR R.C=0-+ ({}
0 \\I\i Ij i — R,C=0+(CH,§
1
S 71 K_/C-H’
R,CH—0" | °C
CH,

DMSO 2R R B/ S BB ST AR ERaRME R, — TP RATIE F 6F $1 4
RITEN MR SO, RUnErE S &9, 3% — R R WL S IR O R RE = W 1 A B 2T Mo ML PR AR DL, T
IPER:

S
o
o

—0— S*‘CHs}g

e
|

s

“

O=Eﬂ

R:CHOH
e R E,‘»‘G THCH), —» (CH.,S +R.CO

FEMERTE L DMSO RRE M SR A % L BBF M T E ik = s,

16. Reviews: J. G. Moffatt, in Qridation, Vol. 2. R. L. Awgustine zpd D. J. Trecker, (eds. ;, Marval Dek -
ker, New York, NY, 1971, pp.1-64¢ W. W. Epstein and F. W. Sweat, Chem. Rev. BT, 247 (1967 ).

17. K. E. Piiizner and J. G. Moffait, J. Am. Chem. Soe. $7,5651.3670(1965). '

18, ). G. Moffett, J. Org. Chem. 36, 1909¢1971).

19. I. R. Parikh and W. von E. Doering, J. Am. Chem. Soe. 89,5505(1967).

20. J. D. Albright and L. Goldman, J. Am. Chem. See. 89 2413(1067).

21. K. Oncdera, 8. Hirano, and N. Kashimura, J. 4Am. Chem. Soc. &7, 4651(1955).,
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AR MAA TRGEMTLURAE DMSO HIef S B oy ik, W 2 6S
N-ZR T ZREREC ARG A%, X —-TRORARE S EMER, FEY DMSO % &R
RGOSR, 7RI FBR e T TR B NER, TR T AR R

<o
;/ N—Cl+ (CH,),S—> (CHy,S—c1 RCHOH |
N

No
R;EfO*é(CH,], — R,C=0-+ (CH),S
3/

HA 9.3 MRANAEHAPELES

H,C H.C
N N7 \
" ”*cl tuon ! CH==0Q
i-LC /“‘\l-/“"\. i DhﬁO D(_C HsC /“-..,.I (84 )
L]
/‘mi/“xlx_r— l/}\/'
!‘M/fl“\_/' vv
H.C\ ,CH: H.C._,CH,
., H.C C H.C C
S OH puse LST o
e DM i I n (4453)
'vi'\.-/-\on SO, "--../“- '\0 o
3. l:)_:! CHy D50 @ CH‘ (695
VNN ) RN .
H C—~CH.0H ACO | -CHO
CH, ci,
,f’o
i ,/\\
' HA] NCHICH, .8
~.
No
CH.:CHNCHL.OH 2)Et:4 ¥ CHy:CHLCHO  (982)
sl

J. G, Mofratt, Org. Synth. 47, 25(1967).

J. A. Marshall and G. M. Cohen, J. Org. Chem. 33, 877(1571%.
E. Hougiiton and J. E. Saxion, J. Chem. Soe. O. 585(1969).

E. ). Corey and €. U. Kim, J. dAm. Chem. Soe. 94, 7586(1972),

R, FEARR 20T DMSO 69 i S8 R B4 R AR R IR IR T30, RIS RLE
#IDMSO%.

-

1 1
(CHyp,s50 b, (CHp,3—c1 BCHOM o) 30;:(1:1{,
‘ H

22. E. ). Corey and C. U. Kim, J. 4m. Chem. Soc. 84, 7386(1072).
23 E. I Corey and C. U. Rim, Tetrahedron Leit,, 91941973},
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e (CHY,S0+R,C=0

M 9.3 7 T — Rk A LB O F -,

KRR AR CrO-nine s & MLl DMSO0 S E MBI ERRS TREMALL A K H
FEH, Hh - hRE T (Oppenauer) H{Lk™, BRHE-%4-# (Meerwein-Ponndorf-
Verley) B kB0 KR (L4 3 3), RBELOTES— M BRILA YRR LEILL, TR
Fzeth, RKECEWEE, @B —AWP6EEE, TR LA MmENE B LAiiR
TR A

R.CHOH= AlI{OCH (CH,),}; —> R;CHOAQCH(CH,).,-+ (CH,),CHOH
R.CHOAITOCH(CH,) 1.+ (CH)),C=0—
R

AP AN _.
R—C AL {GCHICH ),

i :
rj CO — R:C=0 +AI[OCH(CH,),,

FEREFAZIS LR R s, BOMAK R E BTG RT R ED AL SR, B
P3RS TR, XA T IR R LR R R B R AR RS B P AR A
B XA H BRI, '

it =\

5 o= =0
-
3
d

ich
&
&

. y
A i
ik 25

e
v Alo-f-Bu)s

\ OH %02)
. ]

9.2 HXR-BIWEME

9.2.1 HELBALN

WA LA, TS AL SR SR S IR TR L R R R R, RS
EAHE, EHRETRR LB 2%, PR, xR A S i R R
BY, LEl AR SRR, PR 7 AR B R R A A BT BT RS R T, it (L e
SR ERGES, ST MR SRR, BN BB Ik 4, ST TE MR K
AR, 5 R S 20 = 52 3 W BT PR 4 iy, CRIERLEASHEMLILN BE
BPRERTAD, KRB~ TR G, 76T, L, 2-Z ZREPT AR AL,
BREATHH T2 LR REET 25, FR 04BN THRERS L, 2-Fi s RE Y () -

24. C. Dijerassi, Org. Rcact. 6, 207(1951%,
23, P. D. Bartlett and W. P. Giddings, J. Am. Chem. Soc. 2 124941960),
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R. _H o
\C/ R\é/ \\_ /0- H;O ,
I +MnO, — ! \:Mn\\ “on RCH—CHR
< /C\o/ © du dn
AN R
R NH i
H
R. _H
& N O\ 0
I+ 050, — /vS —> R—CH--CH--R
2 AN / ro o on
N R 1O H 0
R NH i

LR Co(VD G BB E — R I 40, HAAYRIER 2 FEBIOET, Hx
TR L T M 1100 & Bz RS,
BEL AL — TR R, K WA SR VL (B AR B Y B

(CH),CCH,—C==CH, DC10LL (o), CH,—CH—CHO e 29
| 2)Zn, H:O i
. CH, CH,
AT IS A B U FE 2 36 e M S O EO RO R, RSP 3e t aR IE B 7- M R D ¢4, 7TfE

SRR T T A I %{EA%

a
i
R,C—=CH, + /\\,cr{ > >C-CH2 — R:C—CHQ Ct<G
cl cl R N i
i “H Cl
0.
CCrOClg

0
— -Rgc:/—\cﬁz % R,CHCHO
MBESE PRV EARLTE o FHE ' '
R—CH—CH—R —» R—& —CH-K
(l,‘l_ '
REREAXNAHFMA S B MR, B R SRR ESR, MR5HE C (VD iR
R '

| R 0
R CH=CHR “FO:Ch R\—CPIH—--(.E.‘-—‘H - R—QH(IER+Cr (IV)
él (gqu—O C"l
.

B. Wiberg, Ozidation in Organic Chemisiry, Academic Press, New York, NY, pp. 125—142,
Freemas, P. J. Cameren, ard R. H. DuBois, J. Urg. Chem. L2, 3970(1968).

Freeman. R. H. DuBois, and T. G. MeLaughlin, Org. Synth. 51, 4019710

Freeman, P. D. McCart, and N. J. Yamachika, J. dAm. Chern Soc. (2 462101970); F, Freeman and
W. Arledge, J. Org. Chem. 37, 2665(1972).

B. Sharpless and A. Y. Teranishi, J. Org. Chem. 3B, 185(1973

[
-
Armmm

» 281 ~



B:0.4 HE-BRWAMUNBLEE

1A,
g
1Y OH
: K + KMaQ, — @
e CH
ov CHe=CHECH-QC.HY, - K30y — HOCH.CHCH OC. H.), {675}
|
(] ¢
O ]
. 11 0
NN DO LS N
| e | l:20:%)
OH
A OAC
41 T O }1103 [.!O*‘-,_l‘i-\‘ .
|; , e e mea L J (5;;,_-‘."}
T CO.CH, HOY T “CO.CH,
OAc OAc

. B. Wiberg and K. A. Szegebarth J. dm. Chem. Soc. 70.2822(1037),

E. J. Witzeman, W. L. Evans, II. Hzas and E. F. Schroeder, Org. Sgath. 11. 307{1943}.

f. Ghera, R. Szpigielman. and E. Wenkert, J. Chem. Soe. €. 1479(1966),

E. E. Smissman, §. T. Suh, M. Oxmin. and R. Daniels. J. 4m. Chem. Soc. 84. 1340{1952).

B o oFow

9.2.2 EdRAGAAGRELATALY

HIX—E o PEMBE O RE B R AL R EY, A% 80—t R Rk — ik
B (k) R S P R A8t AT 5 SRR, R AN BBk, R R TEIAN,
SELBEEXTR IEACRURRERALEZE S AFR,

AMHEHETET A ER ALt B RBBE N, KRB SRR & ERLRS,
T s I3 iy B A A B R AR RE R B U S 2 — BOR Bt B — R A Y R by
RAM, TEREMBTFREIATEER:

O_R .
o
R'. ,O. R
(.0;,{ s Ho—t_g + >-"' N
/__\ R \R
R R

CEMEERHSUMIEE ZHOXS: RE EEHAFRER, MR R0IE SN
s L RBAAH R T RSN, ENEEL SR m, X~ RF R E e
RARIIER, HEETTRSERME, R R RN SRR, FH—R5d
PRESRER-EM RPN 0 H—0.8%, MR SBE IS EHEREBEA T L, S
WGERMT. R RBAAAS B D TR KB S0 R B LS, XA S o

31. D, Swern, Organie Perowides, Vel IL Wiley-Interscience, New York, NY, 1971, pp. 335—533.
32. R. N. McDonald, R. N. Steppe!l. and J. E, Dorsey, Org. Synth. 50, 15(1970).

33. N. N, Schwartz and 1. N. Blumbergs, J. Crg. Ohem. 22, 1876(1064).

"1, B. M. Lynch zad K. H. Pausacker. J. Chem. Soc. 1325 1055).

. W, B Emmons: and A, 5. Pagama. J. An. Chewm. Soe. 77, 80019530,
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Rt A SRR, SERLERBT (HO-07) HFMAEENR h K 5 -
R R BV SRR TR — §:

" o
i P oo | 2
RC—CH=CH~ CH;+ "00H —> : "—CHCH, —» R C - +0OH-
H CH,

WRM. MR 8 NS T —Fhoon & MR B B AR 1 B0 3R (R ECREY, BT |
o5 I R R R R R (peroxyimidic acid), fF 3 (EMIFE (L, I HER ML SRR, X

—RENBRBEMBESFELEATRYBAED S,

lﬁIH
R'C=N+H,0, — R"—C—0—0H
NH ﬁ O R
u R R R /N,
R'—C-0--0OH + C=C —» R'—CNH,+ c-C
R R TR R

PSRBT AL R PRSI (LS E MRS, SREbAs TR/ —El%k
FUDE, PIIEHRER 96: 4 SR WA, SEE— B WRe K EMTFELE (Swern) &k
LIS, Y5 FARRRTRETHENTROEEM, PH8 2R A, FEsRES
A Bl R 807 2 A IR AL gy, EATR TR 5 MBS R T o P i

CH,

O
CH A\ AY
(CH,),C CH.CTs ks ©@% (CH,)C o5%

:EJ&TMLLFEH’J?E’J—:&A?BEJN%Lﬁ B8, HREBRE, HANEREEDT PH, R
N Bk i & Iﬂﬁﬁmﬁﬁciﬁﬁﬁmftﬁmﬁ}%*ﬁ“

B 9. 5 3% T BREE (L B Ry 6 e ek {51 -

6. C. A. Bunton and G. ). Minkofl, J. Chem. Soe. 66501949).
37. G. B. Payne, Teirahedron 13, 762018525,

as. M. Kware and T. Takesaita, J. Org. Clem. 23, 670{1963).
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CH, CH,
(80% )
Co BRAek:
6f 7 PN
i NH + CH,CHCO,C:H, —_— NCHCO0,C:H,
s | o/
Br CH,
(86—90%)
TN PhCH.CI  OH RN
78 HN  NH; ——= =% —> PhCH,N NH
N N
(65—75%)
8.'|
O (CH0n50, R0\ #—OCH;.
NH bl N
(60-70%)
D, w3l iy kg

0

O

- e N2OH, H;0 ] ,
o HC -~ —en-{ ) e MO ;,-—ccn---@
LI i i o aly 23 |r

Cl

o

(90(_';'. H

10 Ci-0- \?} 1 ~CHCOCH, BT ero ) ~CH—CHCOLCH,
|

10min

("{0 h:’ BI‘

E. gbetsi i fodrit ik

CH,O OH B
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HC. L0 Ho 0
n / \I NaH, THF, N/ \:, o
H,c/\\o/\/o\-o DMSO, H,C/\O/ ~ " N—o
>_< ) /CHs PRCHCI el )f,.cu.
) rd \
HO S a3 h PRCH.O : :
0\, 0" Nep,
(95%)
121 |
HO CHO7~07~on
HO OH 3 CH,O 3
1.3- OH OC“;CHGCHSCHJ
| No, Kco. | No,
O + CH.CH.CH.CH.Br ——
{75-80% )
COCH, COCH,
L t /O cpa l ,OH
D %o
0O om0’
(65-65%)

F. AEHGER=8 %8t
15 ™ __CH,COH + CHN; —> ]>-cn;c0tc:—!.

79%)
O:N ON
167 AN AN
O~co,n + HaC-—O—-N.:NNHCH. — { i~ co.ch,
/
/
N ’ O:N
(T0-00%)
G, wRERAEERAMEEL
17 (j) O
| 13-5E/e-6 il
(CH»'CCO; + BrCH:C—-O—Br — > {CH,‘:,CCO:CH;C—Q-—--BI’
‘.95%)
'isf //CHI . /CH.\ CH,
H.C CO; + CH.CH(CH . :
. O—» 7+ CHiCH(CHIWCH 2ot ;C—O——CO;LH(CH.).CH;
N ! .
CHt CH:
(100%)

197
A, O COCH,

0/." O CO;H Ef\flg?;;: cHq 0
CH;>L EETT R ’>[\ <)
I i H R -t i CH
e, O N A ca” O N AT
CH, CH,
(34%)
Ho #enEfm
20° PP + BICH.CLWOPh ——> Ph,PCH,CH,OPhE
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o

fl
219 [(CH,);CHOJ,P + CH,I —= [(CH;);CHO];PCH: + (CH.);CH‘
(85-90%)

L gkl
NaOH

22v CH;(CH:)uCH}BI’ + S=C(NH.,)y —» __-—-H;O * CH,{CH,):,CH.SH .
(80%)

23 J/
Na‘*—SCH:CH,S Na*+BrCH,CH,Br ——. s\ /s

(55-60%%)

o /-\ 1CH,I /_\

N N T2 » NN
I."I $ 2X(CH,CO K-~ 171 SCH,

: |
CH, CH.
{8625)
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M, CH,

I -, ER N —
Pu3 Nat--CH,="H—CHCl —- CH,==CH--CH3Pk Xnk CF
(63% )
B UG OB (L Ay AT T R, G P R AR A B 1 AR TR B R, I B

(CH,S + CH,I -—"-'—‘—9 (Clly2.5'1" K hkea

SN a4
SN + CH,I - ' \

————g

NS B N I Toi % i 63
I .
C4, CHS
W, R e s TS S T, LR T R A R (BN, SX R A0S MRS
ﬁa;:_.—’:i%':l:lﬁﬁi‘]' iL. [',_,ﬂ%ffi'z{"{ |:1 _._..ir{J irj? 11_4.0
1'”-'(‘
(CH).S=0 + CH,l ——_1, (CH. %01 UEGR

3.27 BFEHEH
e S R0 B B T R AU B IR A Aa R AR B R AR A R AR '»’?%'r*.ifﬁ"-*fﬁ]-‘f-:{-iff,'i-";‘:‘..u.ff'%-='L.L
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5
i Wk 0%
[(CH),CHOLP + CH, — {{CH,,CHO ,PCH, ~ (CH,),CHI

1317 B AR TR 0 I B A B K P He B~ 2R 59 ok (Mlichaelis-Arbuzov) [K B7, (5481 A4 Tk 2
i WA AT R, RS RE X R UL RIS T Y S IRR R R O—C By 5
— LT R IR— AT,
: QO
, N i
!
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B B R PR CLER N R G R B
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R,P+B:CH, CR" — R,P*Br — CH.==CR

0" OPR,
R,P*B:r -+ Hzcz(l:rt' — I--ii(':.-_ci? R 4 D
0- 0
R.PBr + u,,c_—_clk‘ + ROH - .+ R,P==0 - CH, (IZR + RBz
MATHLBEL T R AR, BAsE L & 1 — R ) Y A 70,
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t?ﬁ(oms (i)t'-'luoa:u
H.C=CR" + Br- —> H,C=CR’ + RBr
328 ANFHEFHERRALLS

EROLN R, fE sp® B kA — SR R BB 4 R A R BT MRS T, k0
BUREAS TV A AT R bR M S0 DO MLPETERE B . B i SR IR i ot the 2%
TR MAE~PES P0G, W SRR — R AT R B, BT N I Tk E
U BRRRES BB AR, ST SR R I R S R, TR 35 SR B
S RLB P A BT ENEE, WT FTAXLEEY: a-KES, a- 18], c-f
Litna- QAR EE O BB, SRS o B R R AR e S, Bl 3. 24
TRAHIERHEM—BET MR TaEhH SR R R H T,

3.3 ERUNBETRENRE-ZR

L2 AR BIIOR FE R UE B A - I AR AR A T, X BRI & B —4
R RO, B, FERE PRI SRR MR £ T R AR, 8 MUk st R 12 R 2
RS Bl Tt TRZL, $W, HXELDORZRE T HHEMRR, KER
MESAZHRA ™, A ZF SRR ™ MEGREE T HISRLEm ™,

R—O—CH, + Nu- —> RO~ + CH,—Nu
O
R_-(i—fi““O"—CHa + Nu® —— RCO; -+ CH,—Nu

R RIS R PLIR I RS T Bk m A 8 (R TR Sk e 2 1), B
B DBESHE Sa2 BUTLA SnL R R A, IR TR AT, SRS, o - B8 R AT
. TR PR S TSR AP RE LA T, B TR B R R, B T
W R SRS 1050 /M, RBIRAEE B8 R B T b B 7 M, R
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|

'liBra
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B]Br3
R--0—BBr, + 31O —~ ROH + B(OI, .t HBr

ROEEROSET R TR T O—R $EBFZI0 I 5y, 2 1 Sk 2P AL 5562 SNIGEU T #e45)ut
Bl mTEZPREESRYY, AT IR AR AR, N, A7 A HLRE W] DL 54ty B
B R WA, TR T, 5 R BE A A% = WY R b 6 7% 2 T A
R—O0—R + CH)ST — R—O—R 1 I
Sii (W,

+ 433 .



R—O—R + [ —> R—O—S8i(CH, + RI
I
Si{CH,),

CH;CN .
(CHSIiC! + Nal ——> (CH,),Sil-+ NaCl T 74
PhSi(CH,), + I, — (CH,} 8il + Phl E 75

MR PEREOEEGRENY, YAURNAS BEREE BEFE kXA
ﬁﬁ}'-‘”o

(I? (ﬁ)Si(CH;)s
R-—C—CR’ -~ (CHy, 8 —> RCOR' + I~
*OSHCH,), 0
R-——gO—R' R RN ngoszqcm); = R
O

i
R-—COSi(CH;); + HiO ——» RCOH + (CH,),5i0H

FTESN PEOAB THERLEHR, B8 T RERBKNEE, PR TENER DERELT
ERLEERUBRTEERT,
ERAU- bR R AR R T R R SRS T R R EARER U, R I A
R—O-R + BF, —» R—0"—R, R—O—R + R'SH —> ROBF, + RSR’ + H*
BF,  -BF,

RGP B REE T B AR BRI B & 5 W 2,

H,e | h H.C m

= =
PRCH,07 N HO”

.CH, e

AATTRLEE T TH X 55 Wi An ZLRL B et Q0T%, B JH 9 X 8 35 AR &2 4% BF,™®, FeClL,™ #n

(1 222, CH,CO,(CHL) B
Lo/ (CHCOY0 pviie JsBr ik 80

MgBr.", HLADESE A A ATLIT Fu X0 2 5% (000 vk ity S T RE B I 7 RS- BT
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1 0
i
PhCH,OCH,Pk + CH,C-—-0S0,Ar —> PACH,0CCH,+PhCH,0580,Ar
Ar= —C|H‘_'CH3 (’)

BEX 3. 3 MBI NE M — SR EHT,
B 3.3 NREHKN

1* CH.0 OCH, HO OH
~ e N\, s
O-0 2 mi)g

—_ -
(75—85%)

2* CH,OCHy t_;H:CH,
CH,=CH b I

=78°C O T
CH;O:CCH;I_:l - l:l
#E%)
— (CH,) Sil :
*( )-ocn. ——'—>< )—OH
- (83—294)
(CH,;):5iC1  ,—
. s
‘ <—}—co, » tar cien () —COSiCHY, + CH
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5  OCH, OCH,
|_,ocH, CHNST 10 /OH
o e ue
NCH, \CH,
g —{:)_0 () PP, Cm-—f} —OH
CszSH (304, -
Br Br
T
OCH,
-H
BF,
€ H 5
\ H
HC en,
FeCI s
h _— — « ..
] (CH s CHCCH (CH,Y, Cf‘r CO .0 (CH;);CHOz»CHg

(83%3
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RCO,H + N N—C-—N N — RC—N N.-+ HN N 4+ CO,
: Ny N A N

REISRERE, mkmeor 0 BIE TR (LR BRI EHE
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H S+ P | (CHy)
! ! I-II / e
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/
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o
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o
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CH=CHCH(CH,).CH,
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|/ TCH=CHCHICH),CH,

H’C\n/(') OH

Q 130%)
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CH;

i CICOCOC] _ S
2* (CH,,C=CHCH,CH,C=CHCH,CH.CH.CO;Na* -~ — '« -
CH,
|
(CH3),C=CHCH:CH: C=CHCH,CH,CH.,COCi}
¥ e ﬁ S CH,=CHCHCH ﬁ/w
=N ==~ i L \ .
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O
{ DCC i
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|
CH, PhCHOH i
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1889}
Ci 9
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NNgeen e
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HCO,CH; HCO:CH;
N~ \ CH: \
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HCO.(CH,),CH Se (CH;-—("CO);O HCO,(CH,),CH \
| OH er— i C CH;
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ArSOH
1 CH.CO:H4-HOCH.CH.CH,C! Xj:g!‘ﬁ?i_; CH:«CO:.CH.CH:CH:Cl

(939 —95%}

H:50,
2* HO.CC=CCOH+CH,OH m CHy0,CC=CCO;CH,
(72—83%)

H:30,
3¢ CHyCH=CHCO:H + CH:C|HCH3CHa M" CH;CH=CHCO:C!HCH|CH3
OH ) CH.

{85—90%)
' ' HC!
49 Phic'HCO;H + C:H:OH W Ph‘I:?HCO;C;H.
OH - OH
(82—386%)
O H,C CO.CH,
H.C e \____/
5 NN X AtSO.H ' ’
D 0O + CH.OH s—m" .
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