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CAC PHAN UNG THUONG GAP TRONG HOA HOC HOU CO

LOI NOI PAU

Nhdm ciing c6'va ndng cao kién thitc vé hod hoc hitu co cho sinh vién,
chiing 161 tiép tuc bién soan cudn Hod hoc hinu co, phdn bai tdp, tap 1.

Cuon sdach gém hai phan: Phdn ddu tém luoc cdc phdn ting thieomg gap
trong hod hoc hitu co, phdn hai la gdn 400 bai tdp kém loi gidi cria 13
chuong muc khdc nhau gdn véi chuong trinh Hod hoc Hini co.

Cuén sdch nay dugce ditng lam tai liéu hoc tdp cho sinh vién, hoc vién
cao hoc, nghién citw sinh nganh Hod hoc cdc tricomg dai hoc, ngodi ra con
diing lam tai liéu tham khdo cho cdn b gidng day cdc truong dai hoc, cao
ddng va gido vién phé thong trung hoc, cdc em hoc sinh trung hoc phd théng
chudn bi thi hoc sinh gidi cdp quéc gia va quoc €' va nhitng ai quan tam dén
Hod hoc Hitu co.

Chdc chdn cudn sdach khong tranh khoi nhitng thiéu sot, 160 gidi ¢6 thé
c6 nhitng cdch kivdc hop Ii hon, tdc gid mong nhdn ditoc nhitng y kién dong
g6p xdy dung.

Téc gia
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CBzCl
LAH

LDA

MCPBA

PCC
PDC

Sia,BH

NBS

CAC TAC NHAN PUQC SUDUNG

. cacbobenzoxiclorua hoac benzyl clo cacbonat PhCH,OCOC]
: liti nhom hidrua LiAlH,

: liti diisopropyl amidua Li*Me,CHNCHMe,

. axit m-clopebenzoic @"COOOH

Cl

. piridini clo cromat CSHSItIHClCrOE
: piridini dicromat (C5H5)NH§+CIZO—?_

. di(secondary isoamyl) boran = disiamyl boran

: N-brom sucxinimit
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Phin Mot
CAC PHAN UNG THUONG GAP TRONG HOA HOC HUU CO

1. Piéu ché anken va ankin trong phong thi nghiém
Anken:
X
Rzé(:HR2 + OH > R,C=CR,

OH

| o
R,CCHR, + H,80, —'» R,C=CR,
R,C=0 + (C¢Hs),P=CR} —> R,C=CR}

RC=CR + H, —> RCH=CHR (cis)

Na ho#c Li
RC=CR ———— RCH=CHR (trans)
NH; long

o Ag,0, t°
—c-C- e o=+ NMe; + HI
+ L}
NMe,
-
Ankin:

X X

L. 3NaNH,, NH, long_

]
RCHCH, > RC=CH
2. H,0

- NaNH, v+ R'X P
RC=CH —l)- RC=C Na© —> RC=CR
3 10Ng
, OH
CH;MgI 1R2C=O [

RC=CH ——= RC=CMgl ————> RC=CCR}
2.H,0.H

R* R’ R’
_ | | _ H.O |
R-C=C" + C=0 — RC(C=C-C-0° —>» RC=C-C-OH
| | |
R’ R’ R’

Ve O\ H.O
CH;C=CNa + CH,-CH, —*—> CH;-C=C-CH,CH,OH
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2. Cac san pham tir anken

Phan g

San pham

Cong theo Maccopnhicop:

X
1

R,C=CHR + HX — R,CCH,R

ankyl halogenua

. (?H ancol
+ H,0 — R,CCH,R
i. Hg{OAc),, H,O ?H
- g Claa 11y
- ancol
2. NaBH, R;CCH,R
OR’ ete
1. Hg{OAc),, R‘OH‘_ ! _
2. NaBH, > RyCCHR
>|( dihaloankan
+ X; —> RZC—(ISHR
X
OH 1,2-halohidrin
H,0 l
+ X, — > RZC—(lfHR
X

Céng nguoe véi Maccopnhicop:

QH ancol
o R,CHCHR
= T
R,C=CHR > oL o ,
L ankan
2 RCO,H, RoCHCHGR
Br anky! bromus
2.Br,, OH R,CHCHR
Br ankyi bromua

0, hoac {

+ HBr — > R,CHCHR

peoxit
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Phén iing San phdm
Cdng dong vong:
/Cl\h xiclopropan
R,C=CHR + :CH,(CH;N;) — R,C— CHR
Kiut hod (cong hidro): .
R,C=CHR + H, B R,CHCH,R ankan
Oxi hoa:
OH
_o2s0 ) .
R,C=CHR + MnO, —> RZC(IZHR 1,2-diol
OH
O
7N .
+ CgHs;COOOH — R,C—CHR epoxit
]
+ MnO, > R,C=0 + HOCR xeton, axit cachoxylic
0
L9 R HCR "
é — .
2. Zn H'. H,0 2,C=0 + xeton, andehit
RCH=CH, ——> RCOCH, i metyl xeton
XUc tac !

* cis-1,2-diol c6 thé didu ché tir anken v6i MnO,” lanh;

trans-1,2-diol nhan duge khi thuy phan epoxit.

** Ozon phan v8i chét oxi hod s& nhan duge xeton va axit cacboxylic.

Cong hgp syn cia cacben:

EN

O N . l\caOH,fH

3. Fhan iing ciia ankin

I. Sir hinh thanh axetilua:

H r,C : :
/C=C< = Y4
R R /

xiclopropan thé
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CH,C=CH + NH,Na — CH,C=C-Na + NH,
RC=CH + Ag® — RC=CAg!
2. Ankyl hod ion axetilua:
CH;CH,~C=CNa + CH;CH,CH,Br —> CH;CH,C=CCH,CH,CH,

3. Phan \tng v6i nhém cacbonyl:

OH
1. C,H,COCH,
CH;C=CNa ——21——3 CH,C=C- c _CH,CH,
2. H,0
CH,4

4. Khir d€n ankan: 2H,, Pt, Pd ho#c Ni.

5. Khir dén anken:
vdi Pd / BaSOy,, quinolin — déng phan cis
véi NaNH, — d6ng phan trans
6. Cong HX, H,O tuan theo quy tic Maccopnhicop.
7. Hidrobo hod - oxi hod nguge véi quy tic Maccopnhicop:
1. Sia,BH.THF R

™ 4
R-C=CR’® —mm—— C=C —» RCH,—-C-R’
2. H,0,, NaOH A I

OH o)
crye=cH ——2 M L CHO
= %
3 2. H,0,, NaOH -2

8. Ox1 hod thanh dixeton:

0O 0
MnO, Hou

CH,C=CCH,CH; CH;C— C-CH,CH;

H,0, trung hoi

9. Oxi hod phan huy:

1. KMnO,, NaOH
CH;C=CCH,CH; ————*"""5 CH,COOH + CH;CH,COOH

2.H

1. KMnO,, NaOH
2.H'

CH,CH,CH,-C=CH » CH;CH,CH,COOH + CO,T
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4. S thé va phan {ng thé clia benzen thé

Phdn itng Sdn phdm

Thé electrophin:

CeHsY + E' ~> vao o- vap- Y 1a nhém ddy electron

C¢HsZ + EY —> vao m- Z 13 nhém hiit electron
Thé nucleophin:

CeHsX + OH™ —> C,H:OH phenol

CeHsX + NHy — CHNH, anilin
Phin Gng the:

C:HsR + MnO,” -'> CH,COOH axit cacboxylic
CeHsCH,R + Br, hoac NBS £ C,H,CHBrR bromua benzylic
CeHsOH + OGH —» C¢H;O phenoxit

CeHsOH + (RCO),0 — C¢H;O0COR este
CHO

1. CHCl;, OH™
CiHsOH ——
T amo @Oﬂ
HO@— OH + [0] —= 0=©=0 quinon

Phan mg cia mudi aryldiazoni:
C¢HsNLCl + Nu @ —»= CgHsNu benzen th€ (hodc khong thé)
CeHsNLC + CgHsY —> CH,N=NC.H,Y hop chat azo
(Y 12 OH, NH, ...)

o-hidroxi arylandehit

5. Anh hudmg cia nhém thé thit nhat d6i v6i si the cba nhom thi hai

DPinh hudéng o-, p- Dinh hudng m-

~NH,, -NHR, -NR, ~COR

—OH ~COOR

~OR -SO,H
Giim —NHCOR —CHO Giam
do —CqH; (aryl) -COOH do
hoat hoat
dong ~ -R (ankyl) -CN dong

—X: (v6 hoat hod) -NO,

_NR,
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Hiéu tng truc ti€p cua nhém thé:

Cho electron nt Cho o Halogen Cacbonyl Nhém khac
N -R -F O -SO;H
—NH, T 3
—C-R
0 kyl -l O —C=
-OH (ankyl) ! C=N
-C-OH
L] _ _ O
—OR _@ Br (l? N 2
—C-OR
. L ] +
-NHCOCH; (aryl) -1 -NR;
dinh huéng ortheo, para dinh hudéng meta
< Hoat hoa Phan hoat hoa >
6. Piéu ché ankyl halogenua
1. Tir ankan:
Xl
R-H Tre 36 hoac anh shng. R % + H-X
2. Tir anken va ankin:
"N / H 1o
el B
H X
~ 7/ ). & [
- — _C-C-
joeL T
XX
HX
2HX

oo B LY
' H X

XX

2X, [
-C=C- —> -C-C-
X X

~ Ve NBS ~ /s
/C= ~ dnh séng /C=C\
C-H C-Br

7N 7N
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Thi du:
CH; CH,
' HBr '
CH3-CH=(;,‘ — CH3CH2—(I}~CH3
CH, Br
Cl,
CH;CH=CHCH; —> CH;CHCICHCICH,
2HBr
HCECCH2CH2CH‘; ‘q_)“ CHR—CBl'z_CH2CH2CH3
3. Tir ancol:
HX, PX,
ROH — RX

hodc ...

HBr, H,S0,

CH;CH,CH,CH,0H 2224 CH,CH,CH,CH,Br

4. Tu cac halogenua khéc:

RX + 1

axeton _
—> RI + X

18-crown-6

R-C1 + KF W RF

' t
CH,=CHCH,Cl + Nal ——> CH,=CH-CH,}

7. Mét s6 hop chit ¢6 thé tdng hop tir ankyl halogenua

Chat phdn iing Sdn phdm
I“RX + OR’ — ROR’ ete
1" RX + OH — ROH ancol
19 hoac 2" RX + CN — RCN nitrin
1” hoac 2" RX + SR’ — RSR’ sunf 2. thioete
1° hodc 2° RX + OCOR’ — ROCOR’ est:
19 hoac 2° RX + —» RI ankyl iodua
1" hoac 2" RX + NRj —> R+NR§ X~ mu6i amoni

2° hoac 3° R,CHCXR, + OR’ —> R,C=CR, anken

Thi du:

CHCl  _ CH,OH
T o O

Tdc nhdn dién hinh

NaOC2H5, NaOC(,HS

NaOH, KOH
NaCN

NaSC,Hjs
NaOOCCH;
Nal

(CHa)s

KOH, NaOC,H;
KOC(CH,),
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CHI + @0‘ . @/OCH3
CH,CH,CH,CH,CH,Br + SH —» CH,;CH,CH,CH,CH,SH
CH,CH,CH,CH,Cl + NH; —» CH;CH,CH,CH,NH,
CH,CH,Br + NaC=CH — CH,CH,C=CH

CH,CH,CH,I + CN—> CH,CH,CH,CN
s ()

CH,CH,CH,~CH,~CHBr, KOH, ¢ CH,CH,CH,~C=CH

Br
(I Kby O + KB+ IR
~Br
CoH,,CH,-Br 2B, ¢4, CH,
CyHyyl ZmCHCOOH o .,
CeH, Br + Mg 8% C.H, MgBr
CH,CH,CH,CH,Br + 2Li 3%, CH.CH,CH,CH,Li + LiBr

2CH.I %»— 2CH;Li -S4l (CH,),CuLi
- l

ﬂCgH]j\ y, H i nCHH];,-\ y; H
C=C {CH,),CuLi C=C
TN _— TN
H I H CH,

8. Téng hop ancol
Ancol bac mét:

RCH,X + “OH ~¥» RCH,OH

1. RMgX
HCHO ———> RCH,OH
2.H,0,H

0

/N 1. RMgX

CH,~CH, —————7> RCH,CH,0H
2. H,0,H
1. BH,

= ——
RCH=CH; 5 55> RCH;,CH,OH
reuo M, rew,on

RCOOR’ ﬂ)— RCH,0H + R’OH

1. LmlH,,,+ RCH,OH
H

U,

RCOOH
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Ancol bac hai:

OH
LRMgX |
RCHO ——2"» RCHR’
2.H,0.H .
0 on
L2R'MgX
HCOR ———%%5 RecHR’
2. H,0,H
OH
[H] i
RCOR’ —» RCHR’
H,0,H'

_ RCH=CHR’ —~——-» RCHOHCH,R
Ancol bac ba;

OH
» i
LR ng—, 'RCR’
2.H,0. H llQ”

RCOR’

RCOCI hoge RCOOR' '~ 8%, pCRr;

2.H,0,H" ]
OH
[H] ¢6 nghia la tic nhan khi, vi dy H, + xdc tdc hoac kim loai hidrua.

9. Céac phan ¥ng cua ancol
Ancol bac mot:

HCl + ZnCl, hoac HBr hoac HI
RCH,OH » RCH,X
Sy2
PBr, hoac SOC1,
RCH,CH » RCH,X

Sx2, bing este v6 co
H2804 dcflC, tﬂ, “Hzo

R,CH-CH,0H » R,C=CH,
. E2
Ancol bac mot va bic hai:
R’COOH, H'
ROH ——— > R’CO-OR este cacboxylat
HO-NO
ROH —— RO-NO, ankyl nitrat
.ROH _H_(_)_—_P_C_)& RO-PO;H, ankyl photphat
?
Cl-S-Ar 0
Il
ROH -9 5 RO—EAr ankyl arensunfonat

O (tosylat néu Ar—: CHj O—
CH3—©— 080,C1 : tosyl clorua TsCh
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HO-so.H RO-S0;H ankyl hidrosunfat
RO-S0O,-0OR diankyl sunfat

ROH

Ancol bac hai:
HCI + ZnCl,; hodc HBr hoac HI

> R,CHX
R,CHOH ™31 ppy hose sOCI,
52 > R,CHX
Ancol bac ba:
R,COH —— el g ex
Syl ‘
Ancol cic bic:
ROH + Na —» RONa ankoxit
ROH + NaH —» RONa ankoxit
ROH + TsCl  —> ROTs este vO co
RCH,0H + CrO;.2piridin —» RCHO andehit
RCH,OH + [0]" — RCOOCH axit cacboxylic
R,CHOH + [0] — R,C=0" xeton

" Chét oxi hod dién hinh dugc ding trong téng hop 12 KMnQ, + “OH va H,CrO,.

10. Tong hop ete
1. Phan iing Williamson:
RO + R’X — ROR’ + X
X:Cl, Br, I, OTs, ... R’: bac mét

it | NaBH 11
2. ;c=c{ + Hg(0Ac), BB —cc- — ~C-C-
AcOHg OR H OR
H+
3. JROH &= R-O-R + H,0

Phdn itng cia ete

1. Phan cat lién két bai HBr va HI:

CH,CH,-0-CH, H'%%,_  cH,CHI + CH,I
Ar-O-R HXdY AOH + R-X
2. Ty oxi hoi:
R—O—ﬁIZ—H 0, du R—O—(:Z—O—O—H + R—O—O—(:?—H
cham
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11. Diéu ché epoxit

1. Epoxi hod bing peaxit:

,c=c{ + R-COOOH —»> - C—C- + RCOOH
2. Déng vong halohidrin bang bazo:
| X bazo | |
R i o =
OH 0
X =Cl, Br, I, OTs...

NaOH, H,O I|-I
Orgrane 2ame. ) g,
OH L, o

12. Phén g cta epoxit

Thi du:

1. Md vong 6 xidc tdc axit:

a- Trong nudc:

OH

[ H* ||

“CF mom TTF
0 ? o

b- Trong ancol:
H H* cH
AT o G (- GLOH
HC o ’ OCH,

Nhom ankoxi lién két vdi C duge thé€ nhiéu hon.

¢- Diing axit hidrohalic:

I R+ S Y S > S
0O
2. M& vdng ¢é xic tic bazo:
a- Véi ankoxit:
H CH,ONa

\ o OCH.
A CH,0H CHym CH- CH,0CH,
H,C O : OH
Nhém ankoxi lién k&t véi C bi thé it hon.
b- Véi co kim:
l 1.R-M '
B Q(_)/CH2 2.H,0 T~ CHR

M = Li hoac MgX; R lién két v6i C bi thé it hon.
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H\ 1. GH, MgBr | _O
e [ L — . [y g -

HC \0 2.H,0 I
13. Diéu ché andehit va xeton
1. Oxi hod ancol:
- Oxi hod ancol bac mét (xiic tac PCC) —» andehit

- Oxi hod ancol bac hai (Na,Cr,04f H,S0,) —» Xxeton
2. Ozon hod —» andehit hodc xeton:
3. Axyl hod Friden-Craf:

RCOCI + @G ﬁ,c——@—cog' (+ ortho—)

R 12 ankyl hoac aryl; G 1a H, halogen hodc nhém hoat hod.
Fomyl hod Gatterman - Koch:

Ha + o + (O)y-6 A%OA, o(O)-cHo

4. Hidrat hoa:
- Xdc tdc axit vd mudi thuy ngan (theo Maccopnhicop).
- Hidro bo ho4 - oxi hod (ngugc Maccopnhicop).

5. Ankyl hoa 1,3-dithian:

m 1. BuLi m 1.BuLi (\l

—_— s n
SXS 2. I°’R-X Sx 2. I'R-X st
H H R H R R’
¢H30+, Hgql, ¢H3O*, HeQ,
O 0
y: I
C
R~ TH R~ TR
6. Tir co - liti va axit cacboxylic:

OLi
H /
R-C-OH -2RLi, R—-(IZ—OUE»- R-C—-R'

o_
<

7. Tt nitrin:

RCN + RMgX —» R-C-K

8. Tir clorua axit:



CAC PHAN UNG THUONG GAP TRONG HOA HOC HOU CO

19

O
I LiAIH (O-1-Bu),
R-C-Cl -
haac H,, Pd.BaSO,, S

RCHO

O
I i
R-C- 2L b oor

14. Cac hop chit duge tao thanh tir andehit va xeton

Cong: OR'
RCHO + 2ROH —H» RCH-OR'  axetal
(l)H
RCHO + HCN —» RCH-CN xianohidrin
Il 1. RMgX CI)I-I
R-C-R ﬁz_o'ﬁ“‘ R,CR' ancol
Céng - tach:
RCHO + R’'NH, —> RCH=NR’ imin (bazo Schiff)
RCH,CHO + R3NH  —>» RCH=CHNR’ enamin
RCHO + R’NHNH, —» RCH=NNHR’ hidrazon
R,C=0 + (C¢Hs)3P=CR% —>» R,C=CR}% anken
Kh:

a-Halogen hoa:

H,, xic the
R2C=0 Toackim loai hidraa  R2CHOH  ancol
1. NH,NH,, 2. OH
R,C=0 — oar:zZnﬁ-I 2, fic ., ReCHp ankan hodc ankyl benzen
R} NH _
R,C=0 ———> R,CHNR? amin
Hz, Ni -
X
H* |
RCHZ("?R + X — RCHEIZR o-halocacbonyl
0 0
X
RCCH; + 3X, ;—(}’r‘f» RCOOH axit cacboxylic
) +
R-C-R’ + H,N-OH —> R-C-R' oxim
O N-OH

@/CHO Na,Cry0r/ HSO, @/OOOH

RCHO + 2Ag(NHy); + 30H™ 223 24g) + RCOO™ + 4NH, + 2H,0
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15. Phan @ng cua halogenua axit

HO-H

R'O-H

Y

R'NH-H

Y

Ar—H

Y

[ R'COO~

L

1
R,CH-C-X

AICI,
R; CuLi

X: clo hoac brom

—

1. LIAIH(OCMe,),

2.H,0.H'

L 2R -MgX, ete

2. H,0O,H*
1. LiAlH,

2.H,0, H'

X,

16. Phan \ing coa este

H-COH. ¢

R,CHCOOH
R,CHCOOR’
R,CHCONHR’

1l
R,CHC-OOCR’
R,CHCO-Ar

R,CHCO-R’
W
R,CHC-H
OH
R2CH(:Z—R’
e
R,CHCH,0H
Q
R,C-C-X
X

H* (hoic OH", sau d6 H)

R ”OH , H-I-

H-NH,

o

]
R-C-OR" —

[H]

Y

LiAlH, hodc tic
nhan khir khic

1. 2R"-MgX, ete

2.H,0,H’

este mdi

RCO-NH, + HOR’

amil

ancol bac mdt

OH

I
> RCR% + HOR’
ancol bac ba
{hoac bic hai néu dung fomiat)

axit cacboxylic
este

amit ¢

anhidrit

aryl xeton

xeton

andehit

ancol bdc ba

ancol bic mdt

ct-halo halogenua axit

1]
R,C-OH + HOR’

axit cacboxylic

» RCO-OR” + HOR’

>» RCH,OH + HOR’

17. Céc phan ttng téng hop chil yéu lién quan dén enolat va cacbanion

Este malonic:

CH,(COOE),

1. OEt, RX

2. OE, R'X

R\
p” C(COOED),
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Este axetoaxetic:

0
11 - 1
CH,C CH,CO0Et —2EtRX -y ¢ coore
2.7OEL, R'X AN
R R’
Enamin:
O I. R,;NH. H' 9
R,CHCR .ZRX __  pccr
3. H,0. H' l
R\
Ngung tu andol:
OH
HOZ l
2RCH,CHO === RCH,CHCHCHO
. R
Andol hén tap:
Ho- o
RCHO + R'CH,CHO =—= RCHCHCHO

Rl
Ngung tu Claisen:

il
2RCH,COOFt ‘—% RCH,CCHCOOE!

H+
R
Claisen hén tap:
i ' 1. OEt ;
RCOEt + R'CH,COOEt —2~H—+)- RC?HCOOEI

RI
Cong hop Michael:

RCH=CHCOOEt + R'CH(COOEy, -L-OEt,. RCH- CH,COOE!

2. H
RC(COOE[)Z
_ «. LT gon |1
R e

Z Y—(|2HH
Z

(Y va Z 1a nhém cacbonyl hodc nhém hiit electron khic).

andol hod
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18. Tong hop amin

Amin bac mot:

( 1. NH
2. OH
1. K* phtalimit
2. H,O,.H’

\ 3. OH
1. Fe, HCl
2. OH

1" RX du

RX

( AINO,

Khat ¢ RCN hoic R(IilNHz

o)
NH,, H,, Ni

| R,C=0

X,, "OH

Chuyén vi R%‘NHZ
O
Amin bac hai va b4c ba:

1. LiAlH,
—

RENR 2 2. HO0

0
H, Ni
R,C=0 + R3NH ——

19. Phan iing cua amin

ArNH,

. LiAlH,

—_

2. H,O.H'

RNH,

RNH,

RCH,NH,

R,CHNH,

RNH,

RCH,NR},

R,CHNR?

R:N + R’X —> R;NR’X- mudi ctia amin hodc mudi amoni bic 4

R,NH + R’EC]—PRzN(IJ'R’ amit
0 0

1°RNH, + R3C=0 H5> RN=CR>

2°R,NH + RQCH(IL;R'—]'E» RyC=CR’

imin

enamin

mudi aryldiazoni

tdch Hopman

0o NR,
AINH, NaNOOSC‘ Al Arr:lza'
WL
R,CHCR, -3102—2» R,C=CR;,
EI) e
RNH, + CI—E—R’ — RNH—Is‘l—R’ + HCl
0O O
sunfonyl clorua sunfonamit
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Tach Cope:

. (%,
i+ Me, MCPBA RCITIM% o R, R .
R—(l",‘*- (I‘.‘&R’ —_— R—(IZ—(lZ—R’ — C=C{ + HO-NMe,
» Oxi hod:
- Amin bic hai:

R;NH + H,0, — R,N-OH + H,0
- Amin béc ba;
- + -
R;N + H,0; (hoic ArCO;H) —> R;N-O + H,0 (hoic ArCOOH)

20. Phan ang cia mudi diazoni

1. Thuy phan:
+ - i
Ar-N=N: Cl % AOH + N,T + HCI
2
2. Phan ung Sand Mayer:
e T CuX
Ar-N=N:(Cl —— Ar-X + N,7 (X =Cl, Br, CN)
3. Thé flo, iot:
+ -
Ar-N=N:Cl —iofe,

ArN=N:BF, —> ArF + N, + BF,
.. KI

Ar-N=N:Cl ——— Ar-l1 + N,T + KCI
4. Khir dén hidro:

+ - HPO
Ar-N=N:CI ——» ArH + N,T

NH, H
1. NaNO,, HCl
—_ e
2. H,PO,
CH,CH, CH,CH,
5. Ghép doi:

LT T

Ar-N=N:Cl + H-Ar ——> Ar-N=N-Ar’ + HCI

OW—@—IGEN: + 0 — 02N—<C:)>—1\1=1\1H
© ©
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21. Mot so hep chat gan giai véi amit

Cdu tritc phan Logi hop chdt Thi du
Il . . Il
- N amit CH,CNH,
0
I
— CN{  trong vong lactam { NH
2 C«:
- (C—-NH-C- imit NH
0 R
> N- C— N< ure NHZ_ C— N]‘I2
7 W
> N-C-0- cacbamat, uretan H;N—-C—0CH,4
7
- ﬁ— Nf: sunfonarnit @— SO,NH,
O .
22. Phan dng cila amit va nitrin
0
HO-H, H' *
O : > R—(C— R’
i (hoac OH—, sau d6 1y, R-C-OH + H,NR3
R-C-NR} -— axit cacboxylic
1. LiAlH, .
5 1,0, H' RCH,NR*» amin
0 0
HO-H.H'® H-OH ! \
or O s e, R-C-NH; ———> RC-OH + NH,
R-C=N —] 1° amit axit cacbhoxylic
I xde tic.t. p RCH,NH, 1°amin
hoic 1. LiAlH,;
2. H,0, H
23. Téng hop a-amino axit
Phan ting thé:
x
t. NH
RCHCOOH ——+—> RCHCOOH
NH,
1. K" phtalimit :
XCH(COOC,Hs), » RCHCOOH

t. NuOC,Hs, RX

2.H,0,H", ¢
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Téng hop Streco:

0 Ny
1. NH,, H,0O

RCH ~>% RCHCOOH
3. H,0, H’

Amin hod khir:

0 NH,
I H,. NH, |
RCCOOH > RCHCOOH

24. Phan ing ciua a-amino axit

1. Este hod:
R O R O
+ 1 n _ + + | It
H,N-CH-C-0O + R'OH ~—-» H;N-CH-C-OR’ + H,0
amino este
2. Axyl hod tao amit:
R O O R

| il ] + |
H,;N-CH-C-OH + R'-C-X -S> R’CONH-CH-COOH

3. Phan tng v6i ninhidrin:

0O O G
H,N~CH~ COOH + 2 @I§<8§ piridin ECEQZN + RCHO + co,t
R 0 0 0

4. Hinh thanh lién két peptit

R, O R, O R, O R, O
+ | | I + | n -H.0O + | I | H _
H;N-CH-C-0 + H3N-CH-C-0 —% H;N-CH-C-NH-CH-C-O

lien ket peptit
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25. Cac phan dng quan trong ciia monosaccarit

CH,OH
O _OH

HO
OH

3-glucozo

CH,OH
H,O.H* H 0 anome khéc
(d6i quay)
HO CH
OH
CH,0H
N 0] . . .
ROH. H H PR glucozit (bén trong mai
1o treong trung tinh va kiém)
OH
CH,OH
(O] N CH axit andonic (tao lacton
vi dy Ag(NH,); H  coon trong moi trudng axit)
hoac X; HO
1851
axit andaric
vi du HNO‘ COOH (ciing tao lacton)
COCH
© N t uroni
: - H axit uronic
€nZim
HO
OH
L andehi¢ va axit cacboxylic
CH, OH
I( % CHZOH anditol
|
CH:
Ac,0, NaOAc ACO Q
> pentaaxetat
lanh AcO OAc
AcO
CH,OCH,
(CH,0),50,, NaOH (11,0 Q
> ' OCH, ¢tte-axetal
CH,0 3
RCHO. H' 0

axetal vong
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Phan Hai
BAI TAP VA HUGNG DAN GIAI

Chuong 1. PAI CUONG

I. BAI TAP
1.1. Viét cong thic chi€u Niumen va cong thitc phoi canh cic déng phan quang hoc
cha hgp chat 2,3-dibrompentan.

1.2. Hay cho biét ban chét, moi quan he¢ cla cac dang khéc nhau dudi day:

Me H OH H py OH
Ph OH  HO H H OH Q H Ph
H
H OH Me OH H Me HO Me H Me
H Ph Ph HO OH
I 1 111 v v
1.3. Xéc dinh cu hinh cia mdi cacbon khong triing vat anh trong ca. h.op chil sau:
CH3

1
|
‘ o G A
[A13 C
Y HO Ve \CZHS ! N b 1@5
H ) T
;
H e) 9 %
b) t 1 OMe
i)
/%E,OH
B

a
2
a
.
Lo o ®: ) K a
TR 0
H H CH;

1.4. Vi&t cic cdu dang cia xiclohexan-1,2-diol:

f)

AL
—=X
[T 1=

N

- Tién hanh khao sit hgp chét trén bang phé héng ngoai ngudi ta thay ring khi chuyén
tr dung dich dac sang dung dich loang khong anh hudng dén cudng do va vi tri cua van
hidroxi lién kéi. Trong truéng hop nay ciu dang nao 1 hop Ii nhat.

- Biét rdng diol duge tdch ra thanh 2 d6i quang. Hiy d&n ra cdu dang duy nhat cia nd.
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1.5. Trong céc cong thic trinh bay dusi day:

- Cdc cong thiic nao m6 ta phan tir dwge xem nhu trong cling mét cdu hinh va cing
mot cdu dang.

- Céc cong thiic ndo mo ta phan t& trong cling mot c4u hinh nhung trong cic cau dang
khdc nhau.

- Dau 1a ban chat cda méi quan hé (d6i quang, déng phan lap thé khong d6i quang)
gitta nhifng cau hinh khic nhau da duge xem xét clia phan tir d6.

H OH OH CH, H
HO——CHO H,C——H  HOC—|—H HO—— H oHc —— on
H,C ——H OHC ~— OH H—— OH H—1— cHO H—— CH,
OH H CH, OH OH
A B s D E

CHO H
H—|-od  HO—|—cHO H WO HY I ! CH,
—_ i
Ao H=Gh geey oH g CHO OHC OH
CH, OH OH H H
F G H [ ]
1.6,

a) Xeton a, B khong no va 3 ¢6 nhém thé kiéu R~CH=CHCOCHj; ¢6 cdu hinh rrauns.
Trong trudng hop nay ching c6 cidu dang nao?

b) Khi khir hod xiic tic ankin tuong @ng trén kim loai thi nguge lai, s& nhan dugc san
phdm 1a hop chat cis. Cdu dang cha xeton khong no cis cé gidng véi ciu dang cha xeton
khong no trans khong?

- ¢) Hién nay ngudi ta di diéu ch€ duoc xeton B, B- hai nhém thé kiéu
R-CMe=CHCOCH;. Ciu dang nao c6 xdc sudt 16n nh4t?

d) Hay x€t mot s6 hogp chit ¢6 hai nhém thé, trong d6 & vi tri @ ¢6 nhém metyl. Bing
phuong phép héng ngoat di chitng minh duoc ring chiing ¢é cau dang s-trans. Mo hinh nao
1a chinh xdc cho cdc hgp chit dy?

¢) Hay xdc dinh hod lap thé€ cla xeton ba nhém thé.

1.7. a) C6 mot ddy hop chdt vdng 6 canh: axit benzoic (A), xiclohexanol (B), phenol
(©), p-nitrophenol (D), p-metylphenol (E), m-nitrophenol (F), m-bromphenol (G). Sip x&p
cdc chdt trén theo trinh ty ting ddn tinh axit. Tinh pK, cha F bi&t pK, cia C = 9,95; p clia
day phenol 12 2,1; oo, =2.80; 0, yo, = 0,71 6y, =0.63.

b) X, Y, Z 14 céc axit metoxibenzoic déng phan ciia nhau ¢6 A_,, / € trén pho UV lin
luot 12 235 nm/ 6800, 235 nm/ 6200 va 255 nm/ 14000. Ph IR chia X va Z tuong tu nhau
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con ca Y ¢6 cuc dai rat ti & khoang 3150 cm™'. Tim cOng thic cdn tao cia X, Y va Z. Ba
axit trén ¢6 pK, ghi theo thi tr gidm ddn 12 4,47; 4,09 va 4,09. So sdnh tinh axit cia chiing.

1.8. Hay li¢t ke (bang cdch ding cdc chil R, S¥cic déng phan ciia 4,6-dicloheptan-2-ol.
Dung cong thifc phéi canh (nét cham, nét dam) bidu dién mot déng phan RSR (ghi ky hiéu R,
S vao cacbon bat d81).

1.9, Viét cong thirc cdc déng phan cla:

a) 1,3-dicloxiclopentan (c6 ghi c4u hinh ciia C").

b) 1-metyl-2,3-dicloxiclopropan.

1.10. Vi€t cong thirc Niumen va cong thifc phéi cinh clia cdc hop chat sau:

H
H cH Br H CH,
Se—c’ 3 Ne_ e Br B CH, 1 CH;
PR it T H
H,C“ 7 \ T OH H-"/ AN a CH,
H -
c D

OH H a a

y OH
A B
1.11. Viét cau tnic céng hudng cla cic hgp chit sau:
a) RCOOCOR’ ¢) CH,=CHCOO™

w {3 d) CH,=CHCHR

1.12. Hay cho biét cdc hgp chét ndo dudi day c6 tinh quang hoat?

CH?'\ ~H H\ -CH, Me Et Et

cC cC
OC” "NH o¢” N£ H H g H  HOOC H
At e NI 7N
2NN 7 . _ HOOC COOH C(OOH COOH  H COOH
H o, " 0 c D E
A B

1.13. Viét cong thiic c4u tric cdc dang hé bién clia:

a) 2-mecapto-5-phenylamino-1,3,4-thiadiazol;

b) 2-amino-6-hidroxipurin (guanin).

1.14. Viét cong thiic cdu triic cic monoancel vong chifa 5C.

1.15. Hay goi tén va sép xép cdc hgp chélt sau theo thit ty ting dén nhiet do soi. Giai
thich nguyén nhan cta su sdp x&p dé:

(|:H3 PV g >—<
CH, AN\ OH ></
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1.16. Hay sip x€p theo thi ty gidm ddn d¢ axit cha cic hgp chdt sau day: axeton,
etanol, etyl axetat, etyl axetoaxetat.

1.17. Vi€t cdc dang cong hudng va dang hd bi€n cha etyl axetoaxetat (etyl 3-oxo-
butanoat) va axetylaxeton (pentan-2,4-dion).

1.18. Viét cdc dang hé bién cila cdc hop chét sau:

a) Nitrobenzen b) Ure (NH,CONH,)
CONH,
) C]/ d) Guanidin (NH,C(NH)NH,)
N
|
R

1.19. Hay biéu dién hai cAu dang gh& clia (-)-mentol. Cho biét dang nao bén nhait:
OH
CH,

CH «n cHS
3 No:H

II. HUGNG DAN GIAI

1.1. . |
CH; ; CH, CH, i CH,
Br H i H Br H Br i Br H
1 1
H Br | Br H H Br | Br
CH;, i CH; CH;, | CH,
I i II HI : v
CH, H CH Br H, Br CH, H
--Br --H > <‘—H > <—-Br
H"> : Br"> < H-Z Br- 4
Br CHs H CH; Br GHs H C,H;

Ivall, III va IV la cdc doi quang.

Ivalll, T va IV, 11 va III, II va IV }a cdc déng phan quang hoc khong d6i quang (déng
phan dia).

1.2. I: mot trong céc d6i quang erythro.
II: mot trong cic d6i quang threo.
III: d4i quang cia 1.
IV: déng phan cdu dang cia L
V: d6ng phan ciu dang cia II.
Céc hop chat I, IV va III 1a d6ng phan dia cha II v V (va ngugc lai).
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1.3. a)R ¢ R eJR, 8 2R S )E
b)§ d) s, S R S h) R kK)Z
14.
- Céc din xu4t cis-1,2-diol:
OH

H
H - OH
OH H
OH
e, aq

a, e >

Céc dan xuat rrans-1,2-diol:
OH H

H . OH
H OH
OH H
a,a e e

- Sy khio sdt van vg_y trong phé héng ngoai cho thdy cudng do clia né khong phu
thu¢c néng do dung dich. Do d6 trong sdn phdm ndy t6n tai lién két hidro noi phén tr nén
khong thay déi khi pha loang.

Sy 120 thanh lien két hidro ndi phan tit cho phép loai trir cduv dang a.a, vi trong cdu
dang nay hai nhém hidroxi & xa nhau nhdt; Vi vay c¢6 3 céu dang c6 thé 13 a,e; e,a vi e,e;
trong d6 cdc nhém OH & céch nhau khong xa.

- Chiing ta hdy xem cdu dang a,e Vi ¢,a chia din xuét cis-1,2. Mdi cfu dang déu tim
- thay d6i quang cha minh:

OH i OH
|
OH ! HO
2 2
\\\\ OH //
mOH

2

Tuy nhién, can bang c4u dang cho phép bat ki lic no chuyén d6i quang di cho thanh
anh guong cta né. Do d6 din xuft cis-1,2 khéng thé tich thinh d6i quang; d6 1 dang meso.

Nguoc lai, d6i véi din xult trans (a,e)-1,2 c6 thé v& anh guong, d6 13 ddi quang thyc

thu c6 thé tach ra duge:
AN
HO

s
CH
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Maic di ¢6 tdn tai cin bang cdu dang nhung anh cia hai d6i quang 4y khong thé tring
khit ¢n nhau.

Din xudt trans-e,e do d6 t6n tai & hai dang quang hoat va cé thé tich ra duoc.

Nhu vy, xiclohexan-1,2-diol tdn tai & cdu dang diequatorial. CAu dang nay la thuan
lgi nhdt vé mat khong gian boi vi & vi trf nay cdc nhém hidroxi ¢6 thé tich tuong d6i 16n &
xa nhau nhat va xa cdc phdn khdc cua vong.

1.5. A, C, D, H ¢é ciing c4u hinh va ciu dang.

 F, 1 v moi diém 12 gidng nhau, ¢6 clng c4u hinh véi A, C, D, H nhung c6 cdu dang
khic A, C, D, H.

e E vi J ¢6 ciing ciu hinh va 13 nhilng d6i quang cia A, C, D, H, F, I, nhung ching c¢é
hai cda dang khic nhau.

» G vi B ¢6 cung cfu hinh va }a dong phan dia cia A, C, D, H,F,IvaciacaE,J.

1.6.
a) D61 vdi trans-ankylidenaxeton vé& mat Ii thuyét ¢6 thé cé hai ciu dang sau:

R\ H R H

/%C\ \C= C<
H ,C=0 va H” C—CH
V 3
H,C
trans, s-trans trans, s-cis

C#u dang s-trans s& bén hon néu né khong bi anh huémg cua yé&u 6 khong gian. Do dé
xeton lién hgp nhu thé s€ t6n tai & dang trans, s-trans.

b) Tir hai cfu dang c6 th€ cla cis-ankylidenaxeton, mot dang (s-trans) s& khong thuin
loi vé& mat khong gian vi ¢é hiéun ing kiéu “mezityl oxit™:

H
AN H\ (o 1
> /N
R =0 R SC-CH,
H,C 0
cis, s-trans cis, 5-cis

Vi vay cfu dang hop li v8i loai xeton nay s& 12 cis, s-cis, su thay ddi ciu hinh xung
quanh lién két doi 1am thay déi cdu dang xung quanh lién két dom ndi hai hé khéng no.

c) B-Metylankylidenaxeton c6 thé tén tai & bén ciu dang sau:

R H H /R R H H_ R
C C C C
Lo Al :
H/ \(I-i./ 3 H/ “\ﬁ 3 H/ \/C=O H/ \/0=0
0 0O CH, CH,

trans, s-trans CIs, s-trans trans, s-cis cis, 5-cis
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Ciu dang cis, s-trans kh'éng thuan Igi vi hiéu tng khong gian kiéu “mesityl oxit”. Ba
cdu dang khéc khong c6 hi¢u tng khong gian, thudn Igi nhat vin 12 dang s-trans. Vi vay céu
dang phi hop 13 trans, s-frans.

d) a-Metylankylidenaxeton ciing c6 4 ciu dang:

R\ ~H H\ R R\ ~H H\ R
ff : ; E
C CH C CH C C
H,C” \‘ﬁ:/ Yo \‘I(IZ ’ HCo =0y Sc=0
O O CH, CH3
trans, s-trans cis, s-trans trans, s-cis cis, 5-cis

(tam goi vi tri cita H khéc phia v6i CH, 12 trans).
Pho hong ngoai cho bi€t khong ¢6 ciu hinh cis nén ta loai trlr, mot c&u dang s-trans bi
an ngif Khong gian. Vi viy cdu dang phii hop chinh 12 trans, s-frans.

e) T bén c4u dang c6 thé, loai trir hai c4u dang do ¢6 anh hudng ciia 4n ngit khong
gian, tir hai cfu dang s-cis, bén hon s& 13 c4u hinh trans;

R\ CH; H3C\ ~R
C
¢ ¢
3 P auiaN Pt
H,C /0=0 H,C /C=O
CH, CH,
trans, s-trans cis, s-trans trans, s-cis cis, 5-cis

Do d6 a-xeton khong no the hoan toan sé cé cdu dang trans, s-cis.

1.7. a) Tinh axic:

O<© ©<©B,<@NO<©<©

E D
Gidi thich bang hiéu #ng cam ing va hiéu ng lién hop. Tinh pK, (F): 4p dung phuong
trinh Hammet vdi ©,,_yo, = 0,71, tinh duge pK, (F) = 8,46.
b) Dya vao ph8 UV suy ra Z 13 p-CH;0CeH,COOH (c6 A, VA Emax déu I0n nhat, do
hiéu ing +C cia p-OCH,).

Dua vao phd IR suy ra Y 12 0-CH;OC.H,COOH (cé lien keét hidro noi phan tr) con X
la m-CH10C6H4COOH

Tinh axit: Z < X x~ Y

do hiéu ting hiéu (g —/ hiéu iing ortho
+C cia p-OCH;
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1.8. CH,CHOHCH,CHCICH,CHCICH, ¢6 3C" nén c6 8 déng phan lap thé:

RRR RRS; RSR; SRR
55§ ; SSR SRS RSS

Cong thic cia dong phan RSR:
H_ })H a H ¢ H

1.9.
a) 1,3-Dicloxiclopentan ¢6 2C bat d6i nhung gidng nhau nén chi con ba déng phan:

H a4 d H H

doi doi quang meso

b) 1-Metyl-2 3-dicloxiclopropan cé 3c’ nhung trong dé cé 2¢” giéng nhau nén chi
cdn lai mot doi ddi quang va hai dong phan meso:

H a i H H H H H
H ! H H Me
1.10.
B
H CH, H ci, Br H oo L
\C C/ — \C—C// Br — Br
7 - - S OH - HO H,’J -
H,C" 7/ N\ H OH 7 N H Cl
A B
H CH
H BI' 3 Ci /
Br CH, ‘ Cl CH CH
R 4 CH I s~ . CH
Clgm T C_C< ’ H - - C\ 1
C D
1.11. - .
. -0

Vi S & chu k¥ ba cia bing hé théng tudn hodn, né c6 thé ding obitan 34 dé m& rong
bét tir. Vi vay c4n phai tinh b6 sung hai c4u tnic A va B:
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é > é--5+“_"’ é§ -» {2 ﬂzé>
3 3- 5 S S

A _ B

0: 9} -
) CHEMH-C(" > CHECH-CZ_ <> EH,_CH=C<?_'
0 Q: - 0O:

Hai cdu trdc ddu déng vai trd nhu nhau, cdu tric thi ba it quan trong hon.
+ +

d) CH=CH-C—R <> CH;~CH=CH-R
H

Néu R la g6c ankyl thi cdu tric ddu quan trong hon cau triic thit hai bdi vi hiéu ng
ddy electron clia g&ic R 1am bén hod ion bac hai so védi ion bac meot.

1.12. Cau tric A c6 thé vist:

o b s g
H H
H\h\m NH/Q/H
H.C © © CH
3 A A’ 3

A c6 tam déi xitng, né hoan toan triing v6i anh guong A’ vi vay né khong quang hoat.
B quang hoat:

0
NH
H%\\A y
3 NH

CH,

e
?;
Oig
mn

B B’
C va D ¢6 mat phéang déi xing trong phan tlf nén-khong quang hoat, E khong c6 mat
phéng d6i ximg do dé quang hoat.
1.13.

N—N N—NH -
a) PhNH-( )—SH = PhNH—( )=s
S S
thiolamin thionamin
HN—N HN—NH
PhN{ )*SH - PhN: 5
S )
thiolimin thionimin
b) OH 0 OH

z%ezo

H H
L = ) =, M = 0
HZNJ“\“ N - HN"SNT N BN SN N N Sy N
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1.14.

OH
- Yong 5 canh ¢6 mot ancol Q

- Vong 4 canh c¢6 bon déng phan:

OH
CH,OH ' HO CH,
CH, OH '

- Vong ba canh c6 ba loai:

A CH_TZ SCH20H CH? gCH;

— OH
B: CH,O0H o SHs CH,
ACH3 A—CH_1 HO—A—' CH,
B
- I B, B, oH
: AN
A—CHZCHZOH A—c:Honc:,H3 A( CH, CH;
Mot sé déng phéan quang hoc:
A: H,C OH | HC H
H,C H | HC OH
t
I

H

! I
By Hy (ot Mu | v Mapin PHhu
H H i H té (H, H :é H i H :2? CH,
1 ) 1
OH CH, H, | OH
. ]
B po, Py tHo, M oon | woy  yom, wo, W o
H: (é’; ;a{,i H" <4[7 '\H H’ (? 'H H CH,
H ! CH, H CH,
ddi quang (quang hoat) 2 dang meso (khong quang hoat)

1.15. Neopentan nhe nhdt, ¢é cdu tric kh&i cdu va luc hit van der Waals bé nhat; 2,3-
dimetylbutan cé d¢ phan nhdnh 16n hon (v cé dién tich b& mit bé hon) n-hexan nén cé
nhi¢t do so6i thip hon n-hexan. Hai hgp chét con lai ¢6 lién két hidro va pentan-1-ol; ¢6 dién
tich 16n hon, cé lyc hit van der Waals 16n hon nén c¢6 nhiét 46 sé6i cao nhat. Vay ta cé diy
tang din nhiét do s6i nhu sau:

Neopentan < 2,3-dimetylbutan < n-hexan < 2-metylbutan-2-ol < pentan-2-ol

1.16. (‘?‘Hjcooczﬂ5 > (%chocm > CH3C0$H2C00C2H5 > CH,CH,OH
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L17. -5 o

S - I
I I I

OH O / \\
AN
v

OG,H;

L, IL, II1: dang cong hudng;
I, 1V, V: dang rautome (hd bién).

\\OOH
AN e
v
07 0 o 0 o 0
AN e L = L
L 0 Z " SNy o
PPN
v

AN

v
L, IL, 1IT: dang cong hudng;
I, IV, V: dang rautome (hé bién).

1.18.
a)
+g0 /14‘/6_ N +/6_ +/6- +¢6_
D88 wn P e @i am @i e il
L.Q GO o 0 + 0
Vo 9 7
C - +/C - C +
NS ™ NH, HNG ¢ NH, N7 SN,
c) -
N2 0,
O NH, C>nH,
+ - + l
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d) . . ..
Crﬁm ::|~1H :1?1}1
- -
T Ce + 2 C¥ v - Caul +
H,N T NH, HN% N, HN" S NH,
1.19.
OH CH, H

CH
/N
Cl_i.’l 0'13
CH, OH
CH, OH
o~ CH,
CHJ
N

(H, CH,
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Chuong 2. HIDPROCACBON NO

I. BAI TAP

2.1. Céc ankan nao sau day khong thé t6ng hop bing phuong phidp Vuyéc vdi hiéu
sudt 16t duge? Giai thich. Hiy téng hop cdc ankan 4y tir ankyl halogenua c6 hai C trd lén.

a) 2,4-dimety! pentan.

b) 2,5-dimetyl hexan.

¢) 3-metyl pentan.

d) 2,2-dimetyl pentan.

2.2. Hiy chon halogenua hitu co va cuprat thuin lgi dé diéu ché& 2-metylbutan.

2.3. Tir 1-brom-3-metylbutan va hop chat c6 2C (néu cén), viét so d6 téng hop:

4) 2-metylbutan.

b) 2,7-dimetyloctan.

c) 2-metylhexan.

2.4. Tit propén hdy diéu ch€ 2-metylpentan.

2.5. Tir xiclopropan hdy diéu ch€ 2,3-dimetylbutan.

2.6. Tir axit stearic vi€t so dé diéu ch€& 1-brompentadecan.

2.7. Viét cong thiic va goi tén cdc dong phan cla bixiclooctan,

2.8. Viét co ché phin ing cla 2-metylpropan va CCl, dugc thuc hién & 130 + 140°C
vGi su ¢6 mat cuia ¢-butyl peoxit.

2.9. Tt xiclohexanol vd cdc hod chat v6 co cdn thi€t khiac hdy diéu ché 1.2.3-
iridoteroxiclohexan.

2.10. Hop chit ndo c6 cong thitc C,HgBr, c6 thé chuyén thanh metylxiclopropan khi
phén ting véi iotmetyl kém iodua (ICH,Znl).

2.11. Cic anken nao duge chon ding dé didu ch€ din xuat cha xiclopropan sau day
bing phan dng vdi iotmetyl kém iodua.

a) 1-metylbixiclo [5.1.0} octan.

b) Spiro [2.3] hexan.

2.12. VE cau dang bén nh4t clia cdc hop chit sau:

a) cis-1,2-dimetylxiclohexan.

b) trans-1,2-dimetylxiclohexan.

c) trans-1,3-dimetylxiclohexan.
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d) trans-1,4-dimetylxiclohexan.

Sap x€p cdc hgp chit nay theo thit ty giam ddn tinh bén.

2.13. Tir xiclohexan va hop chat khong vong tuy v chon, hdly diéu ché decalin.
2.14. V& cdc déng phan 1ap thé cia 1,2- va 1,3-dimetylxiclobutan.

2.15. V& cac dong phan 14p thé cia 1,2- va 1,3-dimetylxiclopentan. Nhan xét.

IL. HUGNG DAN GIAI

2.1. Céic ankan a), ¢) va d) khong thé tdng hop bang phuong phip Vuyéc v&i higun suat
t6t duge vi bang phuong phdp nay sé nhan duge hdn hop ba chét:
a) (CHy),CHBr LU [(CH,),CH],Licu ‘LB

2.cul
litidiisopropyl cuprat

— (CHj;),CH-CH,~CH(CH;),

1. Li
b) CH';CHQC(CH'{)QBT ﬁiﬁ" [CH'{CHZ(_‘(CH?‘)z]zL]CU E—

C,H.Br
—_— CHgCHzC(CH_:‘)zCHzCH}

SLu 3

— (CH;)‘;CCHzCHzCH'},

i C:H,B
hoc (CH;):CBr %’f' [(CHy);Cl,LiCu ="
LLu

Clui y: Litidiankylcuprat chi phan ng v6i ankyl halogenua bac mdt (RCH,X) hoac
bac hai (R,CHX).
2.2. Cé hai khd nang tao lien két CH,-CH,:
1y BrCH,CH(CH,), + (CH;3),CulLi = CH;CH,CH(CH;),
1-brom-2-metylpropan
2) CHil + [(CH;),CHCH,]),CuLi = CH;CH,CH(CH,),

liti diisobutylcuprat

LiAlH,
2.3.2) CHy-CH-CH,CH;Br —>  CH;CHCH,CH,

CH; (A) CH;

\ Mg H,0 ‘
CH3 CIHCH2 CHzMg Br

egle
CH,
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b) 2A4 —N25 2 7_dimetyloctan

hoic A %» [(CH,),CH CH,CH,],Culi —A» (CH,),CH(CH,CH,),CH(CHs),

1. Li

C) A W (CH3)2CHCH2CH2CH2CH3
3. GHJ
2.4. CH,CH=CH, + HCl — CH,CHCICH,

LL | _ CH,Br
CH:CHCICH; > iso-PrCuLi ——— (CH,),CHCH,CH,CH

HBr
(CHiCH=CH, —> CH,CH,CH,Br)

25. /\ MBS cH,cHoHBr MO op cn=cH, HBS,. CH,CHBICH, —»

Na
—> CHyCH—CH-CH,
CH, CH,
Br,/PBr,
2.6. CH4(CH,)4CH,CH,COOH —>—3 CH4(CH,),sCH,CHBrCOOH —>
1. KOH/EtOH KMnO,
S > CHa(CH,),,CH=CHCOOH —5—> CH4y(CHy),,COOH —>
1. Ag"
ﬂi.—B—l:;} CH3(CH2)|4B.I'

2.7. Cé sdu déng phan:

> xm B

bixiclo[5.1.0]octan bixiclo[4.2.0]octan bixiclof4.1.1]octan
bixiclo[3.3.0]octan bixiclo[3.2.1]octan bixiclo[2.2.2]octan

2.8. Phan ing duge thyc hién theo co ché gbe wr do:
(Me;CO), =-» 2Me,CO°
Me;CO * + MesCH — Me;COH + MesC° khoi mao
MeiC* + CCl, —> MesCCl + CCl5° phat trién 1
CClL°* +Me;CH  — CHCl; + Me;C*° phat trién 2
Qui trinh phat trién day chuyén cho dén khi cic géc gip nhau xay ra su ngit mach.
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2.9.

. |
Oron B0 Oy ms, (D) a0, ™y

= G G

meso raxemic
2.10. 1,3-dibrombutan va 1,3-dibrom-2-metylpropan.
2.11. a) l-metylxiclohepten.
b} metylidenxiciobutan.

2.12. H, H,
[T TS [T an ST
cH, H, 4
a) b) ;| &)

Tinh bén giam theo diy d) > b) > ¢) > a).
2.13.

q Ko, KOH CH;CH—CH—CH
H—i‘ H=— H

2.14.
3
H,C '
7 7 \j’*
1
i, 1, CH, |
cis (meso) trans (raxemat) Cis rrans
2.15.
Me Me . Me Me Me Me
i l q Me : Me Me2
Me Me Me
bien thé raxemic meso bién thé raxemic meso

T4t ci cdc déng phan trans ton tai dot d6i quang
déng phan cis - meso.
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2-en.

Chuong 3. ANKEN, ANKIN

I. BAI TAP
3.1. Tir axetilen hay diéu ché&:
a) (E£)— hex-3-en.
b) (Z)— hex-3-en.
3.2. Hay chon hop chit cacbonyl va ylit dé tdng hap cdc anken sau:
a) 3-metylhept-3-en.
b) Pent-1-en.
¢) CeHsCH,CH=C(CH,CHj,),.
d) 2-xiclopentylidenpropan.
3.3. Dizng phan ¢ng Wittig dé 1éng hop:
a) Benzyliden xiclopentan.
b) CcH;CH=CHCHj;.
c) Stiren.
d) CH,;CH,CH,CH=CH-CH=CH,.
e) C¢H,C(CH;)=CH,.
3.4. Hiy cho biét cac san phdm mong dgi khi oxi hod bing KMnO, cdc hop chat sau:
a) Cic anken C Hy.
b) Xiclobuten.
c) l-metylxiclobuten.
d) 1,2-dimetylxiclobuten.
3.5. Tir benzen va céc hogp chét hira co ¢6 C < 3, viét so d8 téng hop cis-1-phenythex-

3.6. Tit propan-2-ol hay t8ng hgp hex- 1-en-5-in.

3.7. Tit ankin va halogenua bt d&i hiy 16ng hop (S)-(E)-4-doterohex-2-en.

3.8. Hiy téng hop 2-metylpent-1-en-3-in tif cic hgp chat khong nhidu hon 3C.

3.9. A va B 12 hai hidrocacbon dugc tich tir ddu md cé cdc tinh chét vac ly va dir kién

phan tich nhu sau:

t, (°C) £ (°C) % C %H .
A 68,6 -141 85,63 14,34
B 67,9 -133 85,63 14,34
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A ciing nhu B 1am mat mau nhanh chéng nudc brom va dung dich KMnOy, khi ozon
phan cho san phidm giGng nhau. Hay cho biét ciu tric clia A va B.

3.10. Tis but-2-in hdy t6ng hgp rax. 2,3-dibrombutan vi meso-2,3-dibrombutan.

3.11. Hiy cho biét san phdm cda cdc phan ing sau:

a) Anlyl bromua + xiclohexyl magie bromua.

b) Xiclopentadien + HCl khan.

<) 2-metylpr0pch + NBS, 4anbh sdng.

d) Pent-1-en + NBS, 4nh sdng.

¢) Buta-1,3-dien + nuéc brom.

f) Hexa-1,3,5-trien + Br, / CCl,.

g) 1-(brommetyl)-2-metylxiclopenten, dun néng trong CH,OH.
h) Xiclopentadien + metylacrylat.

i) Xiclohexa-1,3-dien + MeOAcC=CAcOMe.

3.12. Hop chat X (C;oH;¢) c6 thé hdp thu ba phan tir hidro. Ozon phan khir hod X thu
dugc axeton, andehit fomic va 2-oxopentadial.

a) Viél cong thdc cdu tao cic hgp chét X thoa madn tinh chét trén.

b) Hidrat hoa hoan toan 2,72 g chét X réi 14y sin phdm cho tic dung véi I,/ NaOH thu
du@c 15,76 g ké&t tita mau vang. Ding cong thic cdu tao cua chat X vi€t cic phuong trinh
phan ting (chi diung cic san phdm chinh, hiéu sudt coi nhur 100%).

3.13. Tir metylenxiclopentan hiy diéu ch€ 1,1-dimetylxiclopentan.

3.14. Hay xéc dinh cdc don vi isopren cila céc hop chét sau:

a) Ascaridol d) a-Santonin ¢) Tetrahymanol

v,

3

b) Pendrolasin

JOSOS P

¢) y-Bisabolen
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3.15. Cong HX vao anken theo cich tao cacboecation, vi vay ¢6 thé cé su chuyén vi.
Trong méi phan {ing dudi day, hdy di dodn cac san phdm c6 thé c6, ké ci chuyén vi.

a) 3,3-dimetylbut-1-en + HI -~

b) Stiren + HCl —

¢) 3-metylbut-1-en + HCl —=

d) 4,4-dimetylpent-2-en + HCl —

3.16. Vié&t phwong trinh cho céc giai doan trong qui trinh oximercuri hod - demercuri
hoa d6i véi 3,3-dimetylbut-1-en.

So sanh vdi san phdm hidrat hod trong méi trudmg HCl loang.

3.17. Hay cho biét san phidm phan #ng cba hex-1-en véi NBS trong CCl,?

3.18. Tir but-2-enyl bromua lam thé ndo thu dugc hén hop but-1-en vi but-2-en?

3.19. Hiy cho biét diéu kién dé thue hién phan tng cong va thé brom vao xiclohexen.

3.20. Tir propen, viét phuong trinh phan ing diéu ché:

a) l-clopropan.

b) 2-metylpentan.

3.21. Hoan thanh so d6 phan tng sau, x4c dinh cfu tric cdc hogp chat tir A dén 1.

H,C_ OH

CH=C-C_CH=CH, - o Mpetekan  LLNH, e o~
TR 2.CHFCCHO = 2.CHBr

CH;

H, CH;Mgl Ac,0
Fm’ E m" F — l, C]9H3302
Ghi clni: A ¢6 1H etilenic.

B cé 5H etilenic.

D c6 1H etilenic.

3.22. Cho so d6 chuyén ho4 sau:

7
1,2-diphenyl-1-aminopropan —(T;- ? —(;—))— ? -é))- 1,2-diphenylpropen
a) Hoan chinh so d6 phan ing trén.
b) Dung cong thitc chi¢u Fiso viét lai so d6 chuyén hod trén khi xdc dinh duoc cdu

hinh cia san phdm 1 cis (trudng hop 1) va trans (trudmg hop 2).

3.23. Hiy t8ng hop cis-3,3-dimetylnon-4-en véi céc chat ddu c6 16i da SC (c6 thé sir
dung hop chit cé hai nhém chic).

3.24. a) cis-1-xiclohexylpropen cho tic dung vdi axit peaxetic thu dugc hgp chit A,
xir lf A v6i dung dich xoda duge B. Viét co ché phin ting va hod I4p thé ciia hop chét B.
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b) Cén xir Ii trans-I-xiclohexylpropen véi hod chit ndo dé nhin duge hop chat B.
¢) Xir li A bing dung dich axit clohidric. Trinh bdy co ché€ phin ttng va hod lap thé

clia san phdm nhan duge néu cho ring phin tng chi xay ra theo co ché thuan lgi nhat.

3.25. Hoan thanh s¢ d6 phan dng sau:

HC=CNa NaNH, Nal HC=CNa
> A »> B —

CH,CH,CH,1 - C ——>D —
S Br—(CH,},~Cl Sn2
1. NaNH,
2. Na/NH, léng 1. CH;MgBr H, (1 mol)
i 5 E(C,H » F > G (C,H,y,0
THO nHg) > Co, Pd/ Caco, (C12H3007)

Goi 1én sdn phdm tao thanh va chi ré c4u hinh.

3.26. Hoin thanh cic phan dng sauw

a) Me
H
KOH, etanol
Et H °
Br
OCOCH,
CH O
Ph H > ?
Ph
3.27. Hoan thanh ddy chuyén hod sau:
1. Li
. NH,/0O
Xiclohexanol -HE;- A ﬂ)— B E» c223%p KOH, E (goi tén).
5. (e E1OH

3.28. Tir xiclohexan va hop chat khéng vong tuy ¥ chon, hiy vi&t so dd diéu ché:

a) 3-etylidenxiclohexen.

b) dixiclohexylaxetilen.

3.29. Hay chon halogenua hiru co va cuprat hop 1i dé diéu ch& 1,3,3-trimetyl-

xiclopenten.

3.30. Tir xicloheptanon hay diéu ché tropiliden.

3.31. Cho (2R, 35)-2-brom-3-doterobutan tuong tdc vai natri etylat trong ancol etylic

s€ nhan duge 3 anken, trong d6 hai hop chit ¢é chifa dotero.

Hay vi€t cong thifc cau tnic cic anken d6 va cho biét danh phdp cdu hinh Z-£ hodc R-S.
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1. HUGNG DAN GIAI

H,/Pt M
3.1 CH=CH 35 CH,=CHRr 2> CH,CH,Br — > CHyCH,Mghr

2C,HMgBr 2C,HBr

CH=CH ————> BrMgC=CMgBr —— CH,CH,C=CCH,CH,

- &

CH.CH H @

a) Na 3 2> C=C<

GHOH | H CH,CH,

H, CH,CH,\ CH,CH,

b) A Ni/B H’ C:C<H

3.2. a) Butanal + (C6H5)3I:("_.‘(CH3)CH2CH3
(1-metylpropyliden triphenyl photphoran)
hoac butan-2-on + (C6H5)3I;(:.'HCH2CH2CH3
(butyliden triphenyl photphoran)
b) » Butanal + (C6H5)3E’(_3H2
¢ Metanal + (C6H5)3I+’(EHC3H7
c) » CH;CH,CHO + (C6H5)3f’(_I(CH2CH3)2
® pentan-3-on + (C6H5)3P+’(5HCH2C6H5
d) e Xiclopentanon + (C6H5)3;‘6(CH3)2
* Axeton + (C6H5)31;:O
3.3. a) Benzandehit + (C6H5)3E’ :O
b) Benzandehit + (C6H5)3P+’(EHCH3
¢) Fomandehit + (C6H5)356HC6H5
d) Butanal + (C6H5)35(5H—CH=CH2
¢) Metylxiclohexylxeton + (C6H5)31§‘6H2
3.4. a) CH,CH,CH=CH, — CH;CH,COOH + CO,
CH;CH=CHCH; — 2CH;COCH

cis holac trans
(CH;3),C=CH; ~» (CH,),CO + CO,
b) HOOC-CH,CH,-COOH
¢} HOOCCH,CH,COCH;
d) CH4yCOCH,CH,COCH;,4
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3.5. HC=CH %, HC=C /\/B‘, __,y—=—H 1. NaNH, N
| 2. CeH{CH,Br'

b xuc tic \/\=/\©
Lindia
O @ O e O
AlBr, 4nh séng

H,S0 Br
3.6. CH,CHOHCH, -L& CH,CH=CH, —5 CH;CHBrCH,Br —

L NaNH Cl
Toz' CH,C=CH —5> CH,CIC=CH (A)
-2

L, 1.Li A
CH1CH-CHz—>- CH,CICH=CH, 5= (CH,=CHCH,),CuLii —>

— CH2=CH-'CH2—CH2“CECH

3.7. CHc=CH N cn,c=C
H H H I;I
CHyC=C" + BBt — Ei— c=ccH, RO B - c=c-ch
D D D H
(R (S)~(E)
3.8. Khong thé ankyl ho4 truc ti€p CH;C=C bing CH= ‘C—- CH, cho nén phai di bing
con dudmg gidn tié€p nhu sau: Br

_ H,0 H,S0
CH,C=C + (CHy),C=0 > CH;C=C-C(CH;),0H ——>

1]

1
——> CH;C=C-(=CH,
CH,

3.9. Dua vao k€t qua phan tich nguyén t6, A va B c6 cong thic CgH;,. DO c6 thé Ia
déng phan cis- va trans- ciia hex-2-en hoac hex-3-en. Vi ozon hod cho sin phim gidng nhau
nén d6 1a déng phan clia hex-3-en. Hop chit A 12 déng phan cis vi c6 nhi¢t d§ néng chiy
thap hon va nhiét do so6i cao hon.

310 H B
CH CH; Br ]

CH,C=CCH, TH[IB» H3)c=c( ? 2y gy CHy- (I: (l: CH,
B H

CHy B Ao

Br CH, Na/CH;OH ﬁ ]15‘r
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Nhu vay: déng phan cis + cOng cis —> meso
ddng phan cis + cong trans —> rax
ddng phan trans + cong cis ~—» rax
déng phan trans + cong trans ~» meso.

3.11.

a) CH,=CHCH,Br + <:>—MgBr —_ Q—CHQ—CH=CH2
b) @ + HClkhan —» @—q

anh
) CHy~C=CH, + NBS il CH,Br-C=CH,
CH, CH,

. 4nh s4
d) CH,CH,CH,CH=CH, + NBS =% CH;CH,CH~CH=CH, + CH:CH,CH=CH

Br CH,Br
¢) CH;=CH-CH=CH, + B,/ H0 — CH;CH=CHCH, + CH,CH-CH=CH,
Br OH Br OH
—> CH;=CH-CH=CH,~CH-CH,
_ Br Br
f) CH,=CH-CH=CH-CH=CH, + Br, —}—> (H,~CH=CH-CH=CH-CH,
Br Br
—> C_H2=CH—$H—CH=CH~(|?H2
Br Br
CH2
o) CH,B: . o CH,0CH, . SHC;I
CH, ? CH, ’
h) @ + CH7CHCOOCH; —» [’
‘ COOCH,
» COOCH, COOCH,
i) © + E —_—
“ COOCH, COOCH;

3.12. Chat X (CygH;¢) cong 3H,, sin phdm phai c6 cong thic C,oH,,. Theo cdc san
pham ozon phan suy ra X ¢6 mach hé, c6 3 lién két doi v tao ra 2 mol CH,O nén ¢é 2 nhém
CHy=C.
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a) Cdc chat X thod man:

CHy-C=CH~(CHy),~C=CH, CH;-C = C—(CH,),~CH=CH,
CH, CH=CH, CH, CH=CH,
(X)) (X2)
CH3-(F=CH—(If-—(CH2)2—CH2CH2
CH; CH,
(X3

b) Hidrat hod X tao ra ancol ¢6 phan dng iodofom, My = 272 nén s6 mol X 1a 0,01
mol. S6 mol CHI; = 15,76 : 394 = 0,04. Vay sin phdm hidrat hod X phai ¢6 2 nhém
CH;—CHOH-. Suy ra chi ¢6 chét X, & trén thod mén. Cic phuong trinh phan tng:

OH
H,SO0 |
CH;-C=C~CH,CH,~CH=CH, + 3HOH 5 CH,~C— GH-CH,CH,~CH-CH,
CH:} CH'—'CH2 CH’; (I:H—CH'; OH
OH

OH
|

CH_T—(I:_ (FH-CHzCHz—(FH—CH_q + 12NaOH + 812 —
CH; CH-CH,  OH

OH
CBH
—> CH3-(|3—(IZH—CH2CH2—COONa + 2CHI; + 10Nal + 10H,0
CH, COONa
CH CH
3.13. Oscﬂzﬂ, O( 3 MO I:>< 3
| CH,4
0 0
3.14. O/ 0/
a) Ascaridol: % hoac Z%
A P

b) Dendrolasin:

A A

¢) y-Bisabolen:

M@ e TSR
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d) «-Santonin:

O
cu, 04
0 \\\\\C\
3
CH,
e) Tetrahymanol: f) Cubiten:
dusi - dusi SO
H, } bt binh
CH, thuong
H,C CH,
3.15. CH,
| HL
a) CH}"‘F"‘CH=CH2 MC’;CCH[CH’; + M62CICHM32
CH,

b) PhcH=CH, HC., phcHcicH,
¢} Me,CH-CH=CH, HC, Me,CHCHCICH, + Me,CCICH,CH,
HCl
d) Me;CCH=CHCH, "> MesCCH,CHCICH; + Me;CCHCIC,H; + Me,CCICHC, Hg

CH;
3.16. 'HgOOCCH; HgOOCCH,
(CH,COO0),Hg <N H,0 '
ME_’:.CCH=CH2 —————— MC}CCH—CHz —— MC1CCHCH2 -
~CH,CO0 + -H "
OH
NaBH,
Me;CCH-CH,

OH
Néu hidrat hod trong méi trudng HC thi s& cé chuyén vi:
Me,CCH=CH, + H,0 +> Me,CCHMe,
OH
3.17. Hex-1-en ton tai hai géc sau:
CH,=CH-CH-CH,CH,CH; <> CH,~CH=CH-CH,CH,CH,
A B



52 HOA HOC HOU CO PHAN BAI TAP

Hai san phdm brom hod s& 1a:
CH,=CHCHBrCH,CH,CH,  raxemic
va CH,BrCH=CHCH,CH,CH; cis, trans
3.18. But-2-enyl bromua c6 thé t6n tai & dang 3-brom but-L-en. Tir d6, bang phan ing
vdi magie roi thuy phén ta s& ¢4 duge hdn hgp but-1-en va but-2-en:

CH,-CH=CH-CH,Br = CH_a,rCITH—CH=CH2

Br
e e
CH,CH=CH-CH,MgBr CH;,,—(ISH—CH=CH2
MgBr
,LHOH lHOH
CH?,CH= CHCH’; CH3 CH‘Z— CH=CH2

3.19. Piéu kién dé thyc hién phén ting cong 12 thuc hi¢n trong béng t6i va & gin nhiét

do thudng:
25°C, CH,Q) oo B
() + m Eeoss ()
t6i N B

Piéu kién dé thuc hién phan ung thé 2 phai dun néng hodc chi€u sdng:

Br
O dun ndéng hojec O B
dnh sang, OCl,
3.20.
a) CH,CH=CH, oD, CICH,-CH=CH, ; iHSL CICH,CH,CH,

Néu ding hidro hod xtc tdc alyl clorua s& xay ra sut phan huy lién két C-Cl va s€ nhan
dugc propan.
b) CH,CH=CH, + HCl — CH;CHCICH,

I.Li CICH,CH,CH,4
CH‘;CHCICH} 2_(‘:"?‘ ISO'PI‘zCI.lLl _— CH'; CH CHz—CHZ—CH1
° L |
CH3
3.21.
CHa CH; CH3
l ! Mg, ete |
CH=C—C- —Cl=CH; P, CH=C—C=CH—CH 1 Mo, E:ch_C=CH_G{2Mga]#
OH A
—c CH; CetsC=c (s
fony CHs 1. mez .
— [oMgla=c= t—cu=ci; | 2 G
H ) CH; H
‘r) CHy

o)
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CH; HyC

CgHj3—C=
t’ = “ Pd/C s CHO

_— —_— IC s Can—CH/\/Y

Ho/\l !

CH;
CeH;3 D E
CH;MgBr CHs (CH;C0)0 s
g
o Can—CH(CHz)J,CH—JtCH—Cﬂg Can—CH(CHZ)gCI-I-—(EPl—CH;
3
H; OH H; OCOCH;
F |
3.22.
) CeHls CHA~CH-Cqlty ™o CyHy CH—CH-Catty —E Mo coon—crcgt, S e, cocucyt,
CHy NH, m CH,ON(CH,), 1P () CHy ®N(cHy), OH® iy,  CH,
3) :
CeHs = CeHs Cells - CgHs
. H—NH,i H,N—|-H . H—NH,i H,N
b) Tridng hop 1 : o CH.: H;C:l:H Trwdng hgp 2 : HBC:l:H § -l cn,
CeHs £ CeHs CgHs : CeHs
C6H3 Cﬁlés 6H H H
NH, +CHlde  H—-N(CHy; °_AgoH o ﬁ:a{m on® Sefis H zoc CeHs
H--1-CH, M H—CH;4 2) H—-CH, CgHs CH;, NCH;)g H
CsHs CeHs CeHs N(CH;);OI—fa G CH;
CgHy 6“5 cis
HN-LH sotide. oy 8| w_ason H(?(CH,),N CGHS ©c,  H Cells
HCH HBCTH g H,C H Cuy CsHs _#D
(1) 3 [_P-N(CH_\): CHy
Cﬁ”i CGHS N(CH;)JO is CGHS
CgHs Cﬁl%’ C‘H H
H-T-NH; +CH,ldv N(CH,),IG AgbH gjtl:H 33 OH® =2 CsHs H c Celly- H
H;C—T1-H 3] ]C 2) H]C CsHy -N(CH I
CeHs CoHs qn, G’1\1(c11;,)3<:me’ Ys CHy” ™CeHy
frans
CeHs CeHs CeHs i
HyN——H +CHjldu P(CH;};N"—H AgOH H@(CH;};N——H = H Cells o H CeHs
AT CHs H=1CH; () H~~CH, CeHs T CHy ;};&M
CsH, CgHq H N{CH;3),0 He 3) sH 3 CH,4

trans

3.23. Vi cin di dén mot cdu tric 14p thé cis dic th, nén ta c6 thé nghi dé€n con dudng

hidro hod ankin:

Céach tdng hgp cé thé nhu sau:
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a0 /><=\/\/ o
/>< NN PPh —— /><\/\/\ ey 2
Br

/>%\(\/\ S =

Br

Pé c6 thé hoan thanh su tdng hop ta con cdn didu ché€ 2,2-dimetylbutanal ¢6 6 nguyén

tir C.
Mg CHFO  H,0 cH,oH 9O CHO
—_— T —— 2 —_—
IO e X piridin
Budc cust ciing 12 hidro hod ankin nhén duoc:
1 mol H,

KT Tmmse, K T

cis-3,3-dimetylnon-4-en

3.24.
CH
a) C(,H“\ /CH3 H H“C(,\ g3
CcC=C —— — COOH + Py ““
a ¢ Mg ? H\ /
( S
H/\Q CO ' cong hop cis
TN |
0=0C
CHs
i OH
H;, G, K‘ CH, H,Cs, /OH
LY ¥ LY ’,.CHS
H\ /\H > H~7 i
00 O-
3 e o
hoac
‘ H;, G J H CH, H
—_
CH; H H;G H
- OCH
OH

Sy tan cong cia OH xdy ra & phia it bi 4n ngit khong gian theo phan ung Sy2 va nhan
dugc ddng phan threo. |

b) Dé nhan dugc ddng phan B tir frans-anken cdn phai thuc hién cong hop cis bang tdc
dung cia KMnO, hoidc OsOy:
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H CH - H > - CHy
~ o L 0 A0 O Hy /
o N © N\u’ | mo  NOH -
& EAN o] [ + MnO;
H G~ T NH, d o & WO 0 7 “>OH
"6 H H& H
¢} Co ché Syl ¢6 xdc sult 16n nhit:
s, ;’CHS H* HiyGe, Mo H,,C CH;,
\ 2 Y \ ! cham +
H”\ /S H H”\ /N —* >_\‘*-H
O (|)+ H OH
H

fon cacboni sinh ra bén hon. N6 nhanh chéng bi ion Cl” tdn cong. Su tan cong xay ra
tir phia trén ciing nhu tir phia dudi cha mat phang ion cacboni, két qua tao thanh raxemic &
nguyén tir cacbon s6 1. Nguyén tir cacbon s6 2 vin bio toin tinh quang hoat. Nhu vay sé
nhan dugc d6i quang threo-erythreo (epime hod).

< Eren, L

NaNH
3.25. HC=CNa ————> C3H,C=CH ——> nPrC=CNa

[y

— ’1PTCEC(CH2)3CH2—CI E,_ RPrC=C(CH,);CH,1 CH=CNa
1. NaNH, n Pre.
2. Na/NH, lon ‘ B
—» nPrC=C(CH,),C=CH 3 ON8 (II:H 1. MeMgBr
3. Hy0 HC 2. CO,
D ™ (CH,),C=CH
nk n pr\CH HOOC\
_" \U\ - HC i
(CH,),C=CCOOH “(CH,), _CH
axit dodeca-2Z.8E-dienoic
3.26. Me
H Ph KOH, etanol Phy Et
a) — = <
E re H’ Me
'
Br H Z-2-metyl-1-phenyl but-1-en
OCOCH,
D
1 Ph Ph
b) 1) - >C=C/
OCOCH,4 Ph H > q \H
D H H cis-stinben
Ph H 0CO}$H3 Ph N C< D
Fh ® ' “ph
| Ph H trans-stinben

Ph
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RO rang su tich theo (2) 1 wu viét hon (95%) bdi vi trang thai chuyén ti€p it bi 4n ngit
khong gian (khéng c6 su twong tdc giita 2 nhém phenyl).

3.27.

Oren—s O ~ OO ~ OO ~
— <:>7<:> O=<:> xiclohexylidenxiclohexan

3.28. ) a
O COrafd OO~
EIOH
O (N e, (=c-cn

1. Br,

a CH,=CH),CuLt: 2. NaNH.
O aT O_ a i > CeH,,CH=CH, -—HEO—7>
2

. CGH”C—CH C6H1]CH-CHBr (CGH“CI'I CH)2CUL1 —>

pcoxn 2. Cul

CeliCl CgH,;CH=CHCH,, B CgH, ,CHBrCHBrC.H,, —>
e CeH, C=CCaH,,
3.29. Br CH,
D * (CH) Qi ~—> CH3@CH
CH; CH; 3

30. Br
NaBH +
o X% (Tyon 2 () s, q e
NMe,
[ } tach ﬁ >
— —_—
NMe,

3.31.
1
4 CH CH H
3
xm G0 H\ C/ CH3+ D\/\C:C/ § + .3
i > TN N H
N e O R tnoBC o ]; f\cm
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Br Br
D H H,C D . D i H
H;C H HC H H,C CH,
CH3 H zZ
C,H,0:
Br
H CHy H,_ CH,
> Jo=cL
HyC H H,C H
D
E
- H D
GH;0) . 2/
He T, | SCHDCH, C—CH;
CHy - C~H —> CH= c<
(qBr H
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Chuong 4. HIDROCACBON THOM

I. BAI TAP

4.1. Vi€t cong thifc cau triic cha cdc hgp chat tir A dén F va goi én F trong ddy phan
ing sau:

o .. 1
CgHg + anhidrit a-metylsucxinic MCI‘E A Zl;l';{g: B SOC{; C —

LCI_;} D Zm"Hg; E Pd, l(;
HCl —2H,
4.2. Hay suy dodn ciu tric clia hgp chat A (CgHg) vai cdc dif kién sau: A 1am mét mau
Br, trong CCl,, cong mot duong luong H, & diéu kién ém dju tao thanh B (CoH,y). O nhiet
d0 cao va c6 4p sudt, A cong 4 duong lugng H,. Oxi hod manh A tao thanh axit o-phtalic.

F

4.3. Céc tdc nhan khi ¢6 mat xiic tdc duge din ra dudi day cé thé ankyl hod benzen
hay khong? Cédc san phdm th€ mot 14n chi yéu la gi?

a) Ancol neopentylic + H,80,.

d
b) + AlCl,

¢) 3-metylbutan-2-ol + HF.

d) 2-metylbut-2-en + H,PO,.

4.4. Hoan thién ddy so d6 phan (ng sau:

HCHO,HCL ~ NaCN  LLiAIH, A0 HNO,

= A » B . » E —>
C‘SH“ ZnCl, EOH 2.H', H,0 H,S0,
NaOH _ PhCH,COCI
» F » G
H,0

4.5, Vi€l co ché phan ing tao thanh benzyl clorua tir benzen, fomandehit va HCI.
4.6. Hay cho bi€t sin phdm cha cdc phan ¥ng sau:

Nb,c@—w _NBS_
3) oq,, 80°C
OCH,4

b) NBS

—_——
NO, peoxit, 80°C

Me
NBS NaOE(
c > A » B
) @CHMC? benzoyl peoxit, t° EtOH
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4.7. Hay cho biét san phdm phan ting khi cho cumen tic dung vdi:
a) 3 mol H;, xic tac Pt.
b) Na, C;H;0H va NH,.

4.8. Viét cong thic cdc hgp chat chita vong benzen theo Kekule:

() OO = of a0

4.9, Cic hop chat dudi day c6 tinh thom hay khong, 1am ¢thé& nio d€ chuyén thanh hop
chat thom?

Fu fu Qo Q

xicloundecapentaen calixen

4.10. Hoan thanh day chuyén hoi sau:

. 1. OH Zn /HCl NaNO, /HCl

-nitrophenol > A > B - > —

a) p-nitropheno > BB C
PhOH — %D —)- E + F (tan rong NaOH)
b) 2,4-dinitrophenol T2 G —l;;%)» H
OH_ . SnCl, CH,COCL

c) b ELSO. | > K = L

: CICH,COCY/ POCL
d) Catechol COCUPOCH, M MM HRI

4.11. T toluen, viél so d6 phan ing diéu ché:
a) 1,3,5-trihidroxibenzen.
b) 3-brom-4-metylphenol.
¢) 2-brom-4-metylphenol.

4.12. Tir stiren va cic hgp chét ¢6 hai cacbon, viét sg d6 diéu ché @:;
(1,2-dihidronaphtalen).

4.13. Tix benzen vi hop chat ¢6 4C, viét so d6 diéu ché @?\
4.14. Cho so d6 phan iing sau: CH,

o)
MeCOOMe
> PhCHCMe(OH)CH;Ph _
a M KMnO PCl NH
AT\fr-B—g’-C > F HI:“;GJ»H—#I

300°C
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Sall:

Hay xdc dinh cong thiic cqu tao clia cdc chat tir A dén L.
4.15. Hiy x4c dinh cong thiic cau tao clia cic hop chat tir A dén D trong day phan ing

Li MCPBA Br, -BuOK
g - A = - B - C "_ D
NH; long héi hau CH,Cl, +-BuOH-ete

D la hop chdt di vong chifa oxi c¢6 4H etilenic trong phé cong hudng tir proton.

4.16. Hoan thanh day chuyén ho4 sau:
OCH,

@ 2HC 4 Za(CN)y @E s M

AIC,
HCl |
MeNHMe + CH-CH, —> D — > E F

0
4.17. Vi€t cong thiic cdc chét tir A dén F trong ddy phan dng sau:
Co AJlr (;13(:1 A Al[OCH(CH,),1; D
Benzen — —g?o ¢ hcf:cllzfl: tfbgir > E
—_“’ilcéi B ho:“_a::i ZZLP;H+ > F

4.18. * Viét cong thitc c4u trdc cla tdt ci cdc hop chét khong trung vat anh cla:
a) Cy,H, 4 ma khi oxi hod vdi KMnQ, trong méi trudmg kiém cho axit benzoic.
b) C,yH,; khong lam mat mau nudc brom, bi oxi hod dén axit phtalic.

¢) C;oH,5 bi oxi ho4 cho axit benzoic. '

* Vi€t cong thic tring vat anh cha CjgH,, khong bi oxi hod bing KMnQ, trong moi

trudng kiém.

4.19. Tir naphtalen, viét s¢ dd diéu ch& 1,3-dibromnaphtalen.
4.20. Tir benzen, viét so dé phan dng diéu ché:
a) p-floanilin. c) 2,4-dibromnitrobenzen.

b} p-iotclobenzen. d) 2-flo-4-s-butylbrombenzen.

IL. HUGNG DAN GIAI

4.1. Q H
O O R O TR
| CHMe
CHMe o CHMe -
HOOC HOOC Cl-Co

A B C
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QL @Ch S

1]

D O
2- mely]naphtalen
4.2, COOH
Ol — D % O = (D
COOH
A- Inden B- Indan Bixiclo[4.3.0lnonan
4.3.

a) Khong that hiéu qua lim vi ancol neopentylic rét bén véi axit sunfuric, phin ung
xay ra theo hudng sau:

CH

H,S0, i +  -BO +
(CH):CCH,0H — CH3~CSCHTPH, — > (CHy)C-CHyCHy —>
CH,

. (CH,),C=CHCH, + CH,=C(CH,)CH,CH,
+
(CH,),CCH,CH, Lf‘» CeHC(CH,),CH,CH,4

b) Phéan iing khong xay ra: viéc tao thanh cacbocation & nguyén tir cacbon dau ciu cuc
ky khé.

¢) Phan \ing xay ra:

Theh g
CHy-C— C-OH = > (CHy),CCH,CH, —“ﬁ, @C* CH,CH,
H, R
H H
d) Phan itng xay ra:
T
H,PO + _
CH,CH=C(CHy); 2% CH,CH,C(CH;), —2 5. ¢~ CH,CH,
-H* CH3
4.4,
HCHO, HC] CH,Ci _NaCN CH,CN 1. LiAlH,
@ ZnCl, CH;OH 2.H' H,0
CH,CH,NHAc
— CH,CH,NH, A%0 CH,CH;NHAc _HNO:_
THs0,
CH,CH,NH, NG,
%ﬁ- PhCH,COC @— CHzCONHCI-IZCHz—@ NO,

NO,
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4.5, OH HIOZHCI2

o ] ZnQa :
4 J— - A .
H—c’\'H + HCl = H_EI C — H—E a

HOZnC, CH,CI

' H
O + tna — Cfasa + noza, = ) + 2y, + 1o

4.6.
a) MEGC—©— CH,Br p-t-butylbenzylbromua

OCH,

CH
b) 9 (O e, —> ©_C/<CH2
3
NG, A B
CH,Br
7.9 (O)-aucy, 250 /7 aiv,
b) -EE% O—CHM&Z 1-isopropylxiclohexa-1,4-dien
3
4.8. % ;
4.9. xicloundecapentaen khong thom

géc: khong thom
anion xicloundecapentaenua, khong thom
cation xicloundecapentaenyl, thom.

Cic hop chat con lai B, C, D déu khong thom. Riéng B va D ¢6 thé chuyén thanh thom:

e 6 electron n thom e 6 electron n thom

A 2 electron n thom e 6 electron © thom

a 4 electron ® khong thom o ® | 6elecuon n thom

A 2 electron © thom A

_ /e\ 4electron 7 khong thom
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4.10. a)
OFEt OEt1 OFEt OEt OFEt NH,
@»@*@*@ — ‘@
NO, *NH,Cl N, Cl~ N=N©- OH NH, OH
A B C D E F
b) 0SO,Ph F
N N
o g
NO, 4 NO, o
c)
EtO—@—N:N—@—EtO —= Et NH, — EtO—@—NHCOCII-{3
I K '
phenaxetin
COCH,C OOCH,NHMe CHOHCH,NHMe
H,
..—+
@on > @on Pd OH
OH OH rax
M N o]
adrenalin
Ciing ¢6 thé ¢é:
I CH,COC1
OH
OH
4.11.
a) CH,

_HNo, N, NOz KMno, NO, NOz L syHQ
st04 200
COOH
H2N©,NH2# HNﬁ;;NH H,0 Oﬁo -0, HO\©/OH
[0
NH, NH 0

OH
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> CH, CH, CH, CH,
HNO, Bn Br | s HX @/B‘
H,S50, Fe 2. HNO,, 5°C
NO, No, O TC oy

c) Xem bai giai 9.20.
4.12.

@ CH=CH, _upr CH,CH,Br Mg @’CZHSMS& ,
peoxit ete khan

@—C)_PI,,CHZCI{zOMg]} H,0 @—qmora c.io
. @QHGCHO [0} @—(CHQ:,COOH soq, @—(c:ﬂz)zcoa_b

00 = 00 Hr OO
.13.© Mefl;mﬂ K)j—oocmv[e,Z _Br'g*@CO—C&Nk-Qﬂ;

0
il

_ — C Me
00(|3=CH2 HBr co cI:H CHE AQ, @L\r
Me peroxit Me

4.14. A =PhCH; — PhCH,Cl — PhCH,MgCl =& PhCH,OH —= PhCHO —
—» PhCHOHCH,Ph — PhCOCH,Ph — PhCCl,CH,Ph —> PhC=CPh
4.15. Co ché phan itng khir Birch:

H H H, H H, JH H, JH
2 ~ Li’ ~ NH, S N NH,
Ch = QI+ I O 2 (X
H* H ' : H H” “H
A

Br
N~ 4
' 20 C &\\\\ \ E? \

A

md vong O
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4.16. 2HCI + Zn(CN), — 2ZnCl, + 2HCN
T w T O)oa,

H-C=N + AICl; —>H-C=N-AICl; — .——> C13A_\1N—CH—©—OCH3
E
H a |
Mo [HN=CH—©—OCH3:| O H-c OCH, phdn Ung
1 Gattecrnan
O A
o _
N. ~NH, Ay N~ NH- CHO OCH;| -H,0
| + e U —_—
OCH;
N, N=CH H, N. - NHCH,
J — U O
B OCH C OCH,
N3 Sne SN HCl. SN
NH + A\ ; — = /
d G “Lon 5y Lg
+
N, NH- CH, OCH; 52 No-NH-CH, OCH,
Xy 22 £}
CH,~ CH,— N{ CH,= CHy- N(CHy),
<ol a  F

Piramin F 1a clohidrat cia NN-dimetyl N’-(para-metoxibenzyl)-N’-(a-piridyljetylen-
diamin.

4.17.
CHO COCH, -

LT O o greseeg

D: PhCH=CHCHPh  E: PhCH=CHCH,Ph F: PhCH,CH,CH,Ph
OH

4.18. *

ICHa
a) D¢ 1a sec-butylbenzen @‘ (;H_Csz

r"ff Me Et
v OO0 Of o
Me

CH;— CH- CH=CH,
c) 3-phenylbut-1-en
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* Hop chat tring vat anh ma khong bi oxi hod 1a:
CH,

|
@ (]3— CH,4 t-butylbenzen
CH,
@ HNO, L Fe.HQ
H,50, 200 >
Br
_NaNO, - PO, @@\
—_—
B HCl o°C Br
NH,

4.20. NHAc

a) HNO1 Ac20 @ HNO;

NH, NO,
H,0 1. NaNOQ,, HBF,, 0°C @ Sn, HCI @
- 2.1 > -
NO, NO, NH,
Cl
b B " " 1. NaNOQ,, H', 0°C Fe
enzen — p-nifroantiin - —_—
) P CuCl HCl -
NO, NH,
1. NaNQ,, H', 0°C
- -Qra
2.KI
NO, NH,
o _HNO, @ _Fe @\ 1. NaNO,, H*, OUC;-
No2
@ T
e o
Br H25-:'04
d) N

l F
@ Me,C= Cl—lz Br2 N02 2 Fe _ 1. NaNO,, HBF,, 0°C ©
}12504 HO 210
CMe

3
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Chuong 5. DAN XUAT HALOGEN, HOP CHAT CG NGUYEN TO

I. BAI TAP

5.1. Hay dua thém fn(_}t nhém CH, vio bromankan bang so dé téng hop 5 giai doan,
trong dé giai doan thif tuv 13 giai doan khir theo Buva-Blang.

5.2. Tir propen hdy diéu ché& 1-clopropan.

5.3. Tit (5)-2-clobutan hay diéu ch& (S)-Z-brdﬁ;butan.

5.4. Hay giai thich vi sao khi cho 3-metylbutan-2-ol phan dng v6i HBr thi san phim
chinh 12 2-brom-2-metylbutan.

5.5. 3-iot-2,2-dimetylbutan khi phin tng vdi AgNO, trong etanol s& cho ba sin phdm.
Viét cong thiic cdu tao ba sian phdm Ay va hdy cho bi€t sin phim nao nhiéu?

5.6. Tir propan hay téng hop:

a) 2,2-dibrompropan.

b) |,l-dibrompropan.

5.7. Goi tén cdc san phdm cla phan g giita 3-metyimetylenxiclohexan véi NBS.

5.8. Tur propan-1-ol hdy diéu ché:

a) 1,2,3-triclopropan.

b) I,3-dibrom-2-clopropan.

¢} l-brom-2-clo-3-iotpropan.

d) 1,1,2-tribrompropan.

e) BrCH,CHOHCH,CI.

5.9. C4u dang ndo cla bromxiclohexan thuc hién tdich HBr theo £2 t6t nhit. Hay cho
biét san phdm phan ing cla cis- va frans-2-brommetylxiclohexan véi CH;ONa.

5.10. Goi tén san phdm phén (ing cla xiclohexen trong CCl, vdi:

a) Sunfuryl clorua (SO,Cl,).

b) -Butylhipoclora (Me,COCI).

¢) N-Bromsucxinimit.

5.11. Viét so d6 chuyén hod butan-1-ol thanh 3-brombutan-2-ol.

5.12. Khi tuong tac etilen vGi hidro clorua trong etanol thi viéc tao thanh diety! ete

duge wu tién. Tuy nhién, néu trong phan \tng ¢6 mat hidro clorua thi s& nhan dugc iotetan la
chll y&u. Hay giai thich nguyén nhan sy khdéc nhau cita hai phan ing 4y.
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5.13. Viét co ché& clia phdn g clo hod xiclohexan, chi 16 cédc giai doan cua phan ng:

ROOR Cl
O ¢ 00 B8 (T a v

5.14. Hop chat A, CgHoCl ¢6 cdu hinh frans va phan tmg rat dé véi dung dich NaOH
lodng (c6 khudy, dun néng nhe) cho hén hgp sin phdm c¢é cong thitc CoH,,0. Viét cong
thite cdu triic cha A va san phim.

5.15. Sy tuong tdc cua polivinylelorua véi k€m trong ancol sé loai duge 85% clo dudi
dang k&m clorua, nhung polime chua no khong dugc tao thanh. Két qua nay néi lén diéu gi?
C6 thé loai hét clo trong polivinylclorua khong? Tai sao?

5.16. Hoan thanh cdc so d6 phan ting sau:

2CHMgCl 1. 2CH,0 H, o 2HCI b 2KCN
a) CH=CH >ASgo "B €T "D E
KCN G H,0
byG—>F—> H —> ] —> ]
1.CO,
2. H,0
AN COCH
K C, . NH, M
¢) 2C¢Hg AlCl, ~ dnh séng M—>» N —0
Mg
1. CH,0 H*
P ——— Q —> PhCPh
2. H,0
CH2
SHBe, g V8, Tﬁ»U————rO—CHCHCHCH
d) R peoxit 2. H,0 AT
| soa,
Vs x
cH=cH M w + NH,
5.17. Thuc hién diy chuyén ho4 sau:
H,S0, H,0 S0Ch, 1. HC(OEt);
» B »>
ClsHs
AlC,

PhCH(CH,),
5.18. Hoan thanh cic phuong trinh phan img:

a) CH;CHz(EZ)HCH_q + O_B' 5 ?
Na
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» Cle\ “‘\CHB + CH.CH)] — ?
/C'\ 3 21 :

H ONa

¢) CH;CH,CHOHCH,Br N2OH, -

5.19. m-Flo-isopropylbenzen (I) dugc téng hgp theo 8 budc di tir benzen (A). Hay
hoan thién so d6 t6ng hop nay:

+ Me,CHBr (AlCT,) g Br, (Fe)

A c HNOy  H, |
HN o M ()
HBF,

5.20. Hay cho bi€t san phdm ciia c4c phan tng sau:
s [ Voo 2,

o H,0
CH,

b) c6H5—<::—0H el N

H
OH

o a5 %

5.21. Hay gidi thich tai sao khong diéu ché€ dugc.din xuit Grinha clta BrCH,C=CH?
Hiy dién ch€ CH;C=CMgBr khong xuit phat tir CH;C=CBr.

$.22. Viét cong thitc c&u tao cia cc san phidm khi cho 3-iot-2,2-dimetylbutan phan
timg véi AgNO; rong etanol. San phdm nao dugc tao thanh nhidu nh4t?

5.23. Trudc kia, ngudi ta san xudt vinyl clorua béng cdch hidro clo hod axetilen. Hién
nay viéc san xuit theo phuong phap nay khong kinh 1€ nén ngudi ta di thay axetilen bing
san phdm thong dung clia ddu mo6 13 etilen. Hay viét cdc phuong trinh phan tng va cho biét
loi ich ciia qud trinh nay.

5.24. Pheromon H dugc Bestmann diéu ché nam 1982 nhu sau:

. Me(CH,),Br 1. EtMgBr 1. EtMgBr 2H,
HC=ClLa > A »> B — —_—> D —
2. HC=CCH,OTs 3. A\O Pd Lindlar
brom hod Nal Ph,P 1. bazo
—_— e -
(e + Py 1 169 o F—> G5 oy _aneng ¥ ¥ L () CH,

Hay xic dinh cfu tric cdc hogp chat tir A dén G.

5.25. Vi€t cong thifc cfu triic c4c san phdm chinh trong céc phan tng du6i day:
a) (CH,=CH),Sn + BCl; ™

b) PhMgCl + BF, —>
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¢) Br(CH,),Br _Li, FPhBF

ete

d) (n-C4Hy0);B + n-CHyMgBr —>
e) B(OC,H;); + ANC,Hs); —

5.26. Hiay cong thic hod co ch€ c6 thé cha qud trinh khir axetandehit thanh

dietyletoxibo bing trietylbo.

5.27. Hoan thanh cdc phan tng sau diy va chi rd co ch& cha phan ing:
a) Me;SiCH,COOEt + op GO0

b) Me;SiCH,COOEt + HCl —>

¢) Et,SiCH,CH,Cl + Ag' + CH,OH —>
d) Me,SiCHCI, + OH 129,

e) PhSiHMe, + 2Br, —>

5.28. San pham nio dugce tao thanh tir cdc phin ding dudi day:

dun n6
a) (EtO),P + PhCH,Br T— "8,
' AlQl;, H0
b) PCly + CH,CH,CH,Br ——3% —>
c) O
" SOC]L LAH -
Mezp—OH - ete, Ooc’

II. HUONG DAN GIAI

- O (OH™ H,OH (H")
5.1 RBr 0> RON 225 RCOOH CQ_SH—:!O* RCOOCH; —>

4H HBr
- =0,
_CH.0H RCH,0H “H,0

C1,50 1. BH, / THF
5.2. CH;CH=CH, —*—5 CICH,CH=CH, m:“”

RCH,Br
CICH,CH,CH;

Né&u diing hidro hod xiic tdc alyl clorua s&€ xay ra sy phan huy lién k& C-Cl va s& nhan

dugc propan.

5.3. Brom khong thé thé clo trong mot giai doan vi néu tién hanh mot giai doan thi s&

ddi cdu hinh. Vay:

s one ™ 1a T g i
H—Ha % vo+-H =5 To—+H B. B—&
CHs CH

GHs GH,
5.4. g N\ Con,

] H* —H20 II-I"\+
CHy~ CH-CH-CH; === CHy~ CH-CH-CH, <= CHy~C—CH-CH, —

CH, CH, CH,



BAI TAP VA HUSNG DAN GIAI

chuyén vi CH,— (I’f:_ CH,- CH, L CH;— C— CH,— CH3
CH;, CH3
55. CH, CH,

| | =+
CH3—CI—CHI—CH3 + Ag+ —» CHg—('I:—CH—CH_q + Agl

CH, CH,
v N f_H\-dCZH

o CH;C(CH,),CH-CH,-H — > (CH,),CCH=CH,

(A)
CH; - HS ™. H,C /CH3
l—y + chuyén vi + H H N
* CHy~C— CH-CH, T’CH;—(F ¢-CH; LN C=C
7/ \
CH3 CH, CH; H;C CH,
{(B) nhiéu
MR TN /CH3 Ve CH;
* CH;OH - H-CHy-C-CH — CH,;=C-CH_
CH, CH, CH, CH,
(&)

5.6. a) CH,CH,CH, __lclz_) CH;CHCICH,; + CH,CH,CH,Cl ﬂ

KOH rin

Br
—» CH,CH=CH, —> CH,CHBrCH,Br cH.c=CcH 2B cH,cBr,CH,

b) CH,C=CH ;ﬂfﬂ CH,;CH,CHBr,

5.7. CH, Br
CH, + CH,

Me a 1 -brommetyl-3- Cis V3l trans-2- brom 3-metyl-
DZ metyl xiclohexen metylen xiclohexan
1-brommetyl-5-

metyl xiclohexen cis va trans-2-brom-5- metyl-

metylen xiclohexan

5.8. Trudc hét, dehidrat hod PrOH véi H,S0, dic d€ tao thanh CH,CH=CH, (A).

2y A MeCOCU/ ookt oy ICH=CH, -5 CH,CICHCICH,CI
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b) A NBS_ BrCH,CH=CH, B¢, BrCH,CHCICH,Br
¢) BrCH,CH=CH, 1% BrCH,CHCICH,I
B
d) A =% CH,BrCHB:CH, %» CHBr=CHCH; —% CHBr,CHBrCH,

e) CH,BrCH=CH, + Cl,/H,0 —» BrCH,CHOHCH,CI

5.9, H H H
—\_, t\ib

Br, (khong tich) Br, (trans-diaxial)
Br
— 0, O
Me Me Me
H . H 1-metylxiclohexen 3-metylxiclohexen
cis- (san phim chinh) (san phim phu)
Br
T - O
H Me Me
trans- chi c6 mot san phim

5.10. Cdc phan \ing déu th& & vj tri alyl.
a) va b) 3-cloxiclohexen.

¢) 3-bromxiclohexen.

. H,S0 H,S0, loi
5.11. CHyCH,CH,CH,0H ——"> CHyCH,CH=CH, e O

H,30, ‘Br,  HOH
> CH;CH,QHCH; T;5¢™ CH;CH=CHCH; — > CH;CHOHCHBICH,

OH

5.12, O giai doan ddu tien cacbocation s& dugc tao thanh. Ti€p theo cacbocation s&
phan 1ing véi tic nhan nucleophin nao manh hon. Tinh nucleophin gidm theo trinh tu

sau:

I >ROH>CI
Vi vy khi cé mit I s tao thanh iotetan:
H,OH + -
" . GO e on s EoE:
CH2=CH2 B CH}CHZ —

L, CH,CH,I



BAI TAP VA HUONG DAN GIAI 73

5.13. Giai doan khoi mao:
R-O-O-R — 2RO’
Giai doan phit trién mach:

O*RO—;-O-'-ROH
O effa — |07 4
g3 a i g
O 0
O

Sl EO R

SRS

va phan iing lai ti€p tuc.
5.14. Vi cau hinh trans, hop chit CoH(l o6 hai ddng phan (khong ké vong 3 canh) 1a-
H H
QHS\C=C/ 5 CGHSCHZ\ ,
N v AN
H A H a
m 2)

Clo & vi i vinyl khong phan img v6i NaOH vi vay chi ¢6 cong thiic (1) cho phin ing.

Vay:
H H H H
CeHs N , . GsH, N~ s Celly <~
AN AN Tyl RN
H CH,(1 CH, H CH,
Jou Jor
GHs M .
JC=C{_ CeH;CHOHCH=CH,—
H CH,OH  (bi¢n thé raxemic)

5.15. Néu polivinyl clorua chiéa don vi cfu tric 13 “d4n ndi véi ddu™ thi khi xir li véi
kém € tao thanh n6i doi: |
~CH-CH-CH,~CH,~CH-CH-CH~ Ay CH=CH(CH,),(H=CHCH,_
a a a a
Khi c6 cau tric “d4u ndi vdi dudi”, cdc nguyén tir clo s&€ & vi i 1 va 3 nén c6 khi
nadng taoc thanh xiclopropan.
~CH-CHy~CH~CHy~CH-CHy~CH-CH,~CH-CH,~CH-CH,—CH-CH,- In,
a Q Cl a a a a
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—» —CH-CH-CH,~CH-CH,-~CH-CH~CH,~CH-CH-CH,~
N/ I ANV N S
CH, Cl CH, CH,

Khong thé loai hé€t clo vi nhu phuong trinh trén, nguyén tir clo bj cd lap néu
xiclopropan dugce hinh thanh tir hai phia cta clo 4y.

5.16.
a) A: CIMgC=CMgCl — CH,O0H-C=C-CH,0H — HO(CH,),0H —
B C
— CICH,CH,CH,CH,C1 —> NC—(CH,),~CN

b F [>-x 1 De<]
G [>Mex NH
H [>-oN J D‘ﬁ‘ﬂ

¢} Q14 ancol bAc 1:
Colls-CH-CeHs  Q

CH,OH

Vay:
K CHYl, o} C6H5—C|H—C(,H5
L  CgHs—CH,—CgH; bilH
M  CgH,—CHCI-C¢H; CgHs—CH-CgH,
N GeHs—CH-CeHs P CeHs—CH-CeHs

NH, MgCt
d) CH=CH NaNH,  cH=CNa + NH,

Qm-mzm <>C:[—Iz CHzli e, <>—(I{2(I-12Mg& —
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517. D1a CH;—(FH—CH;; C: CH;CHOHCH; A: CH;CH,;CH,0H
Cl

B: CH;CH=CH, E: Me,CHMgCl v F: Me,CHCHO

G: Me,CHCHOHCHMe,
5.18.
a) CH_;CH2ICHCH3 + O—Br — O + CH;CH,CHOHCH; + NaBr

ONa
b) CZHS\ \\\CH3 CH;CH, \\\\CH3
/ \ + CH;CH,t —_— PN
ONa H OC,H,

(R)-2-etoxibutan

r~
) CHACH,CH-CH, Br NaOH, CH,~CH,~CH-CHy-Br —> CH,CH,CH-CH,
OH 0" o
1,2-epoxibutan

_Me,CHBr HNO
—aG, = &@4 ‘
. BI‘©_< 4©_( _01, a0
HEF,
N JBE;
% p
D) m{w Bo @H

E
G
5.20.

= H
O

o CHz]—l-NC o CHs

Phan 1ing xay ra hodc theo co ch€ Sy2 nhu & trén hoac theo co ché Sy/ qua viée tao

thanh ion A:
— +
{ e
5 CH,
A
"y o i
CH-C-OH — 5 CHrC{ 080 —> CH~C-Q + 50,
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Phan img th€ néi phan ur Syi, giif nguyén ciu hinh:

o)
OH 0_;34
cH woq. ™ e CH,
— 5 —
H
H
Lién két C—CI dugc tao thanh & vi tri cis vé6i lién két C—O.
5.21. Khong diéu ¢b& dugc din xuft Grinha ciia BrCH,C=CH vi hop chit Grinha vira
hinh thank sé phin dng véi H axit & ddu mach:
Mg B-CH,C=CH
BiCH,C=CH —> [BrMgCH,C=CH] ———— > BrCH,C=CMgBr + CH,C=CH
Piéu ché€ din xust Grinha CH,C=CMgBr:
CH;C=CH + RMgBr —*> CH,C=CMgBr + RH

5.22. C6 ba san phim duoc (20 thanh, sin phdm A nhidu nhat:

b T,
CH-C-CGI-Qh + Ag —> OL-C-GECH, + Agl
H, CH,
CH, CH, HY™ N, -
. m,—(::}éi—a{, chuyén v —Q—%ﬂ*"‘* c}f}(;C(CH3
ay, s &, > a OB
mﬁf\* CHS /CH3
c-ar —» CHFEC-CH
e HOCHs (cH CH, a, O
H H B
™, u b
e CHfC—{ — > HC-H=CH,
Ly, OCCH &
ol ¥ c
CH;0H

5.23. Qui trinh diéu ch€ vinyl clora tir etilen:
2HA + -21—02 —» H,0+ (L,
CH,=CH, + C1, —> CH,CICH,Cl
CH,(CH,(1 il" CH,=CHC1 + HC]

CH,=CH, + HCl + %02 —»> CH,=CHCl + H,0

Lugng HCI sinh ra trong phan éng cé thé quay vong.
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5.24. Dat R 1a CHy(CH,)y:

RB;
HC=CLi — > HC=CR —> RC=CMgBr —> HC=CCH,C=CR ~>
A 68% B87%

— RC=CCH,C=CCH,CH,0H — Rmmzmon Y Ve >

o D E
Y - '
/NVTNVN P VTG Y e VAR VAN
—R QI —> & PPh, %» R PPh, —>
F 44% .

3

- cHceHy, Y VY
H
5.25,

a) (CH,=CH),Sn + BCl; — CH,=CHBCl, + (CH,=CH);SnCl

b) PhMgCl + BF; — PhBF, + MgFCl

B —_— —
<) r(CH2)4Br ] X CB Ph

d) B(0C4Hg'fl)3 + n-C4H9MgBI’ —> H‘C4H()B(0C4H9'H)2 + Mg(0C4H9-H)Bl'

e) B(OC;Hg)s + Al(CyHg); — (C,Hs)3B + AKOC,Hy)s

5.26. .
/° 79
CHy— € + BGHY; — CHy— cH B(Et)z —» EO-BEt, + CH,=CH,
H‘) CCHz
5.27.
/_—\
- - c

H,OH -
a) Me;Si $H,CO,Et + OEt— Me;SiOEt + CH,COOEt—~——> CH,COOE! + OFt

My
b) Me;Si—CH,COOEt + H* —> Me,Si— CHZ—IC—OEtL* Me,SiCl +

< I Su2

OH
OH

+ CH2=C< - CH;-COOEt
OEt

"
¢) CH,0H + Et;Si—/CH?—CHz—él? Ag* — E,SiOCH, + CH,=CH, + AgCl + H
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T
d) Me,Si &H(:h +OH ™ Me;SiOH + CHClZ —)— CH,Cl, + OH

5+ b- B
¢) Ph(Me),Si—H + Br—Br —> Ph(Me),SiBr + HBr >
-

Br-_ < SiMe,Br B
— + B — @ +  Me,SiBr,

5.28.
/OCQH;
t°
a) (C,HsO)P + CH;CH,Br — C(,HSCHTP + C,HsBr
OCsz
AICL H,0
b) PCl, + CH;CH,CH,Br —— CH;CH,CH,PCl, + (CH,),CHPCl, ——
® 7
_—> CH3CH2CH2—F—H + (CH:;)zCH—FH
OH OH

¢)CH; O CH; 0O 0
AN SOC s )
LP-OH —> el O, (cH,),PH
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Chuong 6. ANCOL, PHENOL, ETE

1. BAI TAP

6.1. Hay giai thich vi sao khi hidrat hoa 3-phenylbut-1-en trong H,S0, loing lai nhan
dugc 2-phenylbutan-2-ol nhiéu hon 3-phenylbutan-2-ol.

6.2. Hiy cho biét sian pham tao thanh khi hidrat hod xiclobutyleten trong axit sunfuric
lodng.

6.3. Téc nhan dé chuyén mesitilen (1,3,5-trimetylbenzen) thanh mesitol 1a BF; tan
trong axit triflopeaxetic. Hay dé nghi co ché clia phan dng nay.

6.4. Hop chit nao ciia benzen ¢6 hai nhém thé& c¢6 thé ding d€ dng hop 7-metyinapht-
1-ol trong mét giai doan?

6.5. Hay cho biét san ph4m phén ting cha p-quinon vdi:

a) Butadien.

b) Xiclohexa-1,3-dien.

¢) 1,17-Bixiclohexenyl.

6.6. Hiay x4c dinh cic hgp chat:
) p-nitrophenol L OH_ A Zn/HC p NaNO,/HCL . PhOH

EtBr 5°C
—» D ﬂ‘» E + F (tan trong NaOH)
b) 2,4-dinitrophenot 1102l ¢ NaF_ o
DMSO
OEt
o Sn/HCY | LNaNO,5'C | O | SnClh . CHCOCL
3. PhOH E1,S0, > >
NO,

CICH,C MeNH H,/Pd
O 5 M 1AL
POCl,

6.7. Viét so d6 chuyén ho4 butan-1-ol thanh 3-brombutan-2-ol.

d) Catechol

6.8. Tir etilen oxit hdy diéu ch€ cic dung moi hitu co tan trong nudc (cé thé ding
etanol va cdc hgp chit vo co):

a) cacbitol (C,H;OCH,CH,0OCH,CH,0H).

b) dietilenglicol (HOCH,CH,OCH,CH,0H).

¢} dietanolamin (HOCH,CH,NHCH,CH,0H).

d) 1,4-dioxan.

e) 18-crown-6.
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6.9. Tir cic hgp chit khéng nhiéu hon 3C hidy téng hgp 3-etylpentan-2,3-diol.
6.10. Viét so d6 t6ng hop:

a) thymol (3-metyl-6-isopropylphenol) tir menton.

b) «-naphtol tir a-tetralon.

6.11. Tir brommetylxiclohexan va cic hop chat hitu co ¢6 3 nguyén tir cacbon urd
xuéng, vi€t so do diéu ch& 2-metyl-5-xiclohexylpent-3-en-2-ol.

6.12. Viét co ché cila cdc chuyén hod sau:

o () - @ e

CH; ] ut CH30
b) + "\H», —l- + CH,;OH

OCH;,
6.13. Tir xiclopentanol viét sg d6 diéu ch€ 1-xiclopentenyl metanol.

6.14. Hiay xdc dinh cong thiic cdu tric cdc hgp chit tir A déa D:

.M fi KMnO
AXil panmitic LiAH, o HCL g glete C e b

6.15. Hop chit (R)-pentan-2-ol dugc chuyén thanh etylete bing hai phuwong phép.
Phuong phédp I: cho ancol phan ting voi kali d€ hinh thanh ancolat, sau d6 phan ing véi etyl
tosylat (C;HsOTs); phuong phdp 2: dau tién cho ancol phan img v&i tosyl clorua, sau d6 vdi
KOC,Hs. Hay diung cong thitc Fise bidu dién hod 1ap thé clia hop chdt trung gian va san
phdm, goi tén theo R, S.

6.16. Hoan thanh day so d6 phan dng sau:

HNO CICH,COOH Fe.H 1. NaNO,, HCL, 0°C
a) phenol > A % p PO ; NaCN‘ > D
1. NaOH Me,CCl
» E F -—% G
b) phenol 2. Me,S0,

6.17. T axit stearic viét so d6 diéu ch& nonadecan-1-ol.

6.18. Dung miii tén chi rd su chuyén hod A thanh B:
0 OH

Hl)kE OMe hv Ph
Ph Ph

6.19. Tir benzen hay diéu ché axit picric vi 2,4-diclophenol.
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6.20. Tir toluen hay diéu ché phlorogluxinol (1,3,5-trihidroxibenzen).
6.21. T phenol viét so d6 diéu che:

a) metyl 2-metoxibenzoat.

b) 2.6-dibrom-4-r-butylanisol.

¢} axit 2-hidroxi-5-nitrobenzoic.

d) axit 4-xianphenoxiaxetic.

6.22. Thyc hién diy chuyén hod sau:

H,50, B peaxit c L. MeMgl D KyCr,0p 1. MeMgl H,50,
- 2H,0  HS0, T 2H0 i

b}

, H,0
Biét ring B + O3 ——>—» CHO-(CH,),CHO

" Zn/H
6.23. Tit propanol hdy tdng hop 4,4-dimetylheptan-2,6-dion.

6.24. Tir etanol hiy téng hop CH,COCH,CONHCH,CH;.

H
6.25. Tir xiclopentanol, viét so d6 diéu ché Oj@

6.26. Hay cho bié¢t cdc san phdm cla phan ing giita 2-aminoxiclohexanol véi axit
nitrg.

6.27. Tir cac ancol c6 s6 nguyén tir C < 3, viét so d6 tdng hop 3-metylxiclohex -2-
enon.

6.28. Tir benzylancol va cac ancol ¢6 s& nguyén tir C < 3 hdy viét sg d6 téng hop:

a) 2-axetyl-3-phenylpropanal.

b) 1-axetyl-2-phenyletilen.

¢) PhCOCMe,COOMe.

d) 0

e

6.29. Hay chon phuong phdp bao vé nhém OH t6t nhét cho cdc tdng hop sau:
a) CH,OHCMe,CH,Br — CH,0HCMe,CH,D

b) CH,OHC=CH —» CH,OHC=CCHj

c) CH,=CHCMe,OH -» BrCH,CH,CMe,0OH

6.30. Thuc hién ddy chuyén ho4 sau;

OH LNaOH _ A \ B (A c6 lién két hidro noi phan tir)
2. CH;COCl

3, AlCI,
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B BF; c OH’, CH=CCCIMe, H, _ 200°C
4\{ DMF > D iLindia. E g
OH

6.31. Tir 4-butanolit (lacton cilia axit butyric) va hgp chit co magie tuy y chon, hdy
téng hap 1-(3-hidroxipropyl)xiclopentan-1-ol.

6.32. Tur cic hod chdt tuy ¥ chon hidy diéu ch€ cdc hgp chat sau theo phuong phép tich
H, biang LDA.

a) 1-(2-oxoxiclohexyl)-1-phenylmetanol.
b) t-butyl-1-hidroxixiclohexyl)axetat.
6.33. Hoan thanh c4c phan ing sau:

a) 2-metyl-2-(o-bromphenyl) oxiran ——Ny—‘-a- ?

CH,OH
b) 2-phenyl oxiran td,
CHC,
c) 2,2,3-trimetyl oxiran — CH,OH ?
H,S0,
CH,0H
NaOCH, *

1. ete
—CH-— —— 7
d) CﬁHsMgBr+C{lz/CH CH; 2 H,O*

LLAH_
20,0 °

6.34. T propen, napht-1-ol vi isopropylamin hay vi&t so dé phan ing téng hop
propranolol.

6.35. Xudt ph4t t tdc nhan Grinha hdy viét 3 phuong trinh phan ing didu ché
2-phenylbutan-2-ol.

e) 1,2-epoxidecan

6.36. Hiy tdch ri¢ng timg ch4t tir hén hop gém phenol va xiclohexanol khi ta chi ding
dung dich NaOH 0,iM, HCl 0,1M va ete.

6.37. Hiy chuyén:
a) 1-hidroxixiclohexyl metanol thinh xiclohexanol.
b) 1-phenylxiclohexanol thanh 1-phenyl-cis-xiclohexan-1,2-diol.

6.38. Vi€t phuong trinh diéu ch€ cic hgp chat sau:
a) Benzylmetyl ete tir metylbenzoat.

b) (}0 tit brombenzen va xiclohexanol.
Fh

¢) 1-Phenylpropan-2-ol tir brombenzen va isopropanol.
d) Etyl 3-phenylpropyl ete (1-etoxi-3-phenylpropan) tir ancol benzylic va etanol.
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6.39. Tir hex-5-en-2-ol vi€t so d6 didu ché€ 4-clopentan-1-ol.

6.40, Hiy téng hop:

a) Thymol (3-metyl-6-isopropylphenol) tir menton.

b) a.-Naphtol tir a-tetralon.

6.41. Viét cong thitc c4u tric clia A va B trong cdc chuyén hod sau:

a) CH,CHOHCHOHCH, > A

OH OH
b) ¢~ H, g
P

6.42. Khi cho cis- va trans- 3,3-dimetyl-2-brom xiclohexanol phan fing véi bazo manh

s& thu duoc hai san phdm riéng biét. Sin phdm tao thanh tir cis-bromancol ¢ van hédp thu &
1710 cm™’, cdn san phdm kia khong c6 van hdp thu ndy va ciing khong cé van hép thu &
3350 cm . Hiy x4c dinh cong thic cfu tao ciia c4c san phdm trén.

6.43. Hay cho bi&t cdc hod chat cén thi€t va diéu kien dé thuc hién cdc giai doan tdng

hop sau:

+ - + -
Br PPh,Br PPh,Br

O - O - O 2+ O wo =+
ok -0

IL":O\“\H
:
o i
O 0

6.44. Hiy du doén cic sin phdm chinh ciia cdc phan fing sau, k€ c4 hod 1ap thé cla

chiing.

cén.

a) 2,2-dimetyloxiran + H* / H,"'®0.

b) 2,2-dimetyloxiran + H'*0™ / H,'*0.

¢) (Z)-2-etyl-2,3-dimetyloxiran + CH;O [ CH,OH.

d) (Z)-2-etyl-2,3-dimetyloxiran + H" / CH;OH.

6.45. Hay cho biét san phim cla cdc phan ing sau, k& ca giai doan thuy phan, néu

a) etilen oxit + isopropyl magie bromua.
b) 2,2-dimetyloxiran + metyl liti.

¢) xiclopentyloxiran + etyl magie bromua.
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6.46. A, B, C, D 14 4 ancol dong phan cé cong thiic C4H,,0. Ti¢n hanh oxi hod thi A,
B déu cho axit, C cho xeton cdn D khong bj oxi hoé. Sau khi loai nuéc va ozon phan A cho
axeton con B cho axit propionic.

Hay xdc dinh cdu tnic cta A, B, C, D.

II. HUGNG DAN GIAI

H* huyén vi H 0
6.1. CH,=CH- CH ~CH; —> CH;CHCHCH; —)-CH;CH2CCH1,
Ph Ph Ph
OH
H,0 |

— CH}CHz C CH]

6.2. <>—CH cH, -2, <>—CH CH, —» QCH"’ _HOo_
+

LOH

— o e

6.3. BF; xic tdc d€ hinh thanh tdc nhéan electrophin *OH. Pay la phan ing thé
electrophin vao nhén thom da duoc hoat hod bang ba nhém metyl:

*O—B H OH =
—BF OBF
S Me Me Me 3
FyC- C'E_O + — + FC-C=0 —
OH Me Me
OH
O
Me Me T
Me
6.4. (I?
HO™ O\ 0 OH
Me CH, HF Me tautome hoa~ Me~_ =~ N
@\ | —_— —_—— O )
C H,0
cF"~H °
|
H

axit cis-4-(p-tolylybut-3-enoic
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6.5. a) g©

OFt
6.6.a) A:

NO,

OFt

fen—O)-on

0SO,Ph

by G: NO,

NO,

¢y I=B, K=D

M: E[O_©>_ NH2

COCH,(CI
dy O:
OH
OH
CHOHCH,NHCH;
Q:
OH

OH

OFEt
C
*NH;Cl N,Cl
OE: NH,
F:
NH, OH
F
F~ thé cho PhSO-+
(nhan benzen di ducc
NO, hoat had)

EtO—@— N= N—@ OEt
EtO—@— NHCOCH,

phenaxetin

COCH,NHCH,

ol
OH

adrenalin (raxemic)
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OH CH,COCI
Ciing c6 thé c6 @ OCOCHCl  hoac
OH
OH
H,S0 H,S0, lodng
6.7. CH,CH,CH,CH,0H CH,CH,CH=CH, ———5>

150°C

H,S0 Br, / HOH |
— CH,CH,CHOHCH; —>> CH,CH=CHCH, ——> CH,CHOHCHBrCH;

120°C
CH,—CH
TN - VR
6.8, a) CzH;OH + C{Iz—/CHz — > CQH§OCH2CH20H EE——
QO
— (,H,0CH,CH,0CH,CH,0H
0
NN
TN o S ,~CH,
b) Hy0 + CH,-CH, ——> HOCH,~CH,0H HOCH,CH,OCH,CH,0H
O
° ¢o
TN I CH,-CH,
¢) NH; + CH,=CH; —> HOCH,CH;NH, — > HOCH,CH,NHCH,CH,OH
Go
K”"_"(‘;*:,
d) CH,-CH, Lo H F o
_oi___/ CH,-CH, N

&) 3CH,~CH, B HOCH,CH,OCH,CH,0CH,CH,0H HS-
O trietilenglicol (A)
— CICH,CH,0CH,CH,0CH,CH,Cl (B)

Sau dé A+ B XOH_ 18-crown-6
a
Co
O 0O
Lo/
CH,-CH,
1. 2CH,CH,MgCl 1 H,S0,
6.9. CH}CH2COCI 2 H 0 L CHﬁ_CHZ_CI:_CHZCHB ——
o OH
KMnO,
— CH3CH=(|3—CHZCH3 W CH3CH0H—(|IOH~CH,_CH3

CH,CH, CH,CH,
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6.10. a) 2Br2 pmdm
O OH_ -HBr 0 OH

OH
A
’ @iﬁ iy @é — 0
H,
a-tetralon a-naphtol
6.11. CH,
HC=CH 1. NaNH, 1. NaNH, | .
= —)- — N ——— . _ _
=CH 5 e n, ey CoBuCHC=CH 3 mrrnqr™ CoHy CHC=CC-CH,
3.H,0 OH
CH,
NafNH; [
C6H5CH2CH=CHﬂ§-CH3
OH

6.12. é\ NEt3 [
N'th
l? Oy H— NEt3 [ OH
N OH

EI3N-—H
¥a o TH
H K_) CHaoH
3 QCH3 H3
B¢’ H
B
H

CH;O Ph CH,O Ph
—» —_—
6.13.

(ron o, Oro sy, (s s, (v
H30 Q—COOH _LiAlH, @—CHZOH
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LiAIH
6.14. CHy(CH,) | ,COOH ——— CH,(CH,)sCH,OH 1> CH,(CH,),,CH,Cl —>

1. Mg /ete KMnO
2. CH.-CH CH;(CH2)16CH20H 4 CHq(CHz)]GCOOH axit stearic
. 2 2
N/
6.15. CH CH
3 H.OTs 3
B S —|—01< SO o —f— OC,H,
CH, H H
n-Pr OH — _ R
H CH, KOC,H CH,
R a, ,p ~}-ots ROGh, CHO - npr
H H
R s
6.16.
OH OCH,COOH OCH,COOH OCH,COOH
a) A= = = D=
NO, NO, NH, CN
OCH,4 OMe OMe
Br Br
CMe, CMe;,
6.17. CHy(CHy),sCOOH MY ooy, ccton 20%,
1. Mg /ete LiAlH
> CHy(CHy)16CH,Cl 56> CH(CHy)1<CH,COOH ———> CH\(CH,),sOH
3. H,0"
LA
6.18. S cH,
[ ! | OH OH
Ph—C, CI/{OMe hv Ph—(_t\cﬁo Ph-gé—CHCHZPh Ph
| | 5 0
CH,Ph CH,Ph H,C—O Ph

6.19, * Diéu ché axit picric:
Khong nitro hod phenol vi né s& bj oxi hod:
Cl Cl

Fe HNO, NO,
— —_—-
a, H,S0,
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Khong thé trinitro hod clobenzen vi clo vad 2 nhém NO, s& lam vo hoat hod nhan
thom, nhung 2,4-dinitrophenol ¢6 thé€ nitro hod ti€p vi hai nhém NO, 1am v6 hoat hod va
ngan can sy oxi hod:

Cl OH OH
NO, 1. NO, HNO, NO
2 1.NaOH 0, by 2 NGO,
2. H;0* H,30,
NO, NO, NO,

* Diéu ché 2 4-diclophenol:
Khong thé clo hod phenol vi vong bi oxi ho4 bing clo:

Cl OH
@ 3Q,,Fe Cl OH~ Cl
Cl Cl
Clo bi thé & vi tri orthe v para cia hai clo kia nén dugc hoat hoa.
6.20. CH, CH,
HNo1 O,N NO, KMnO! ON NO2 L SwHQ_
2 OH™
N02
COOH
H NH HN NH 0]
o™ tj g [y C/@
0
6.21. OH ONa OH
a) @ @ COONa 1 NaOH @),COOCH3
125 2 a0 CH,1
OCH, OCH, OCH,
@ 1. NaOH @ Me,CQ Br, B Br
b) I T —E-
2. Me,SO,
CMe;, CMe,
COOH COOH
0 e "
O,N
OH OH OCH,COOH
d HN
) @ Oy QICH,CO0H Il;(ejl
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OCH,COOH OCH,COOH

1. NaNO,, HCl‘_
2. NaCN

NH, CN

6.22. Vi B ozon hod rdi thuy phan cho diandehit nén B 1a xiclohexen. Vay:

O/OH O <>0_’ CIOH .
*Cﬁ c&mq

PCC
6.23. CH,CHCH; —> CH,COCH;
OH
“OH » CH; .
2CH;COCH; —p > CH;COCH=C (andol hod va dehidrat hod)
CH,
O % CHy-CO-CH,-C-CH,COCH,
)‘I\ Z‘JL)_‘ CH3 CH3
Na,Cr,0 CH,N
6.24. CH,CH,OH ~—2-2% CH,COOH —23% CH,COOMe —>
L. OMe. MOH,  CH,COCH,COOMe
PBr, 2H
0
Ne)¢ CO> NH, NaOH
CHjCHzBl' r CH}CHzNHZ

0 O
Il Il

Et,N
CH;COCH,COOMe + CH;CH,NH, ——» CH3—C-CH,-C~-NHCH,CHj

6.25. O_OH GO O=0
lHBr
L{ =0
O_Br rae O_Mg’Br 210 O_G
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6.26. OH CHOH CHO
o )~ Opéon = (5 =)
H
OH

O

O~ 0~0

6.27. CH,O0H = HCHO
HCHO
CH{CHOHCH, > CH,COCH, == CH,~C-CH=CH,
0 0
) ) I
1. OMe OM C
CH,COCH » CH,COCH,CH,CH,COCH, —> AN
. ? 2.CH,cOCH=CH, ~ ° - 3 Hz(lj (|:H2
HO—
0 C_ _CH,
_ HC > fl,
H0 3 2
—_—
H3
=)
Na,Cr,0 CH,N 1. OMe,
6.28. a) CH,CH,0H ———5 CH,COOH —23% CH;COOMe . ¢ MeOH_

LiAlH
*‘"‘CH;—(IZI—CHZ—COOMe—4> CH,-CH-CH,-CH,0H PSS CH.COCH,CHO
0 OH

PhCH,0OH x5 PhCHO

-H,O
PhCHO + CH,COCH,CHO Y29 cH,_CcOCH-CHO —> CH;-CO-C-CHO
: 2 t S I

CIHOH CHPh
O 0
P
Ph

Ph
b) Tit san phidm oxi hod & trén, ta cé:

N -H,O
CH,~C~CH, + PRCHO oM, CHy~C~CH,~CHOH-Ph 2, CH,CO-CH=CHPh
0 0

Na,Cr,0 CH.N
¢) PhCHO ———>» PhCOOH —=> PhCOOMe
-} -}

. 1. OM
PhCOOMe + CH;COOMe -é—ng%PhCOCHZCOOMe 2—@?“’»
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=)

—> PhCOCHCOOMe ﬁ}& PRCOCCOOMe
e
Mc Me Me

d) CH,CH,CH,0H =% CH,CH,CHO
PBr, Mg 1. HCHO, ete
PhCHOH —> PhCH,Br —;c> PhCH,MgBr m

— PhCH,CH,0H TS PhCH,CHO

1. LDA
CHiCOCH; (g™

> CH‘;COCHzCHOHCHzCH} _H"CT)'
—ip

1.LDA
—> CH,COCH=CHCH,CH; mPhCHZCHOHCHZCOCH=CHCH2CH3 —
. 2

Me

6.29. a) ROTHP khong thé ding vi ancol ¢6 thé hoan lai dudi diéu kién axit. Benzyl
hod ciing khong hiéu qua vi Ag;0 c6 thé phan ng véi nhém Br clia tic nhan dé cho OH.
Chi c6 silyl hod 14 cho hiéu sudt t6t:

M

HO-CH,C(CH,),CH,Br + Me3SiCl —» Me;SiOCH,C(CH;),CH,Br -ZD—f))—

2
H* lodng
—> HOH + Me3Si—0CH2C(CH3)2CH2D ———— HOCH2C(CH1)2CH2D + ME';SIOH

b) Benzyl hod khong diing duge vi khi hidro hoa xiic tdc s& tic dong vao ndi ba. Su

hinh thanh ROTHP 1a ¢6 hiéu qua (mic ddu silyl hod ciing ¢6 thé dung duoc).

HOCH,C=CH + DHP > HC=C_CH,OTHP i%H‘E» CH;C=CCH,0THP —»

X, CH,C=CCH,OH + DHP

¢} C6 thé diing benzyl hod. Phai bio vé OH vi né s& nhanh chéng chuyén thanh Br (d6
la OH alylic) khi thém HBr, peoxit:

Ag,O
CHz—CHC(CHq)ZoH + C6H5CH231' L"‘ CH2 CHC(CH-{)ZOCH2C6H5 —

. HBr, peoxit H,/Pd
—_— BICH2CH2C(CH3)20CH2C6H5 —)' BICHzCHz(:(CHg)ZOH + C(,H;CH';

6.30. OH ONa Cl,Al- O~ COCH,

. 6"
@ NaOH @ aL,coa @ mcl3 @
—_— —
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OAICL, OH o OH
I
C—CH 1.5g @— C—CH,
—- * ol 3 +
0 2. H,0
A COCH,
/% OH
IN _ — N _F AR ' 7 3
CH3/(1: CH CH2 — CI_I/C CH CH2 mq CI‘Iz CH—C\
C.O_H +*O—H - 3
o any O—CMe,~ C=CH
By c-c=cu M,
NaOH el H,
DMF - Pt Lindla
COCH, COCH;
D
N ,CHy
oy
S G
]
OH
b RS
2 200°C_ H m/jl
chuyén vi _
coch, s COCH, COCH,
E F

& BrMgCH,(CH,);MgBr ()Q/\ + "MgBr
_— _*“+
o0  Mabr CH,MgBr

O o

O\ H,0"
NN vt — o',
——» BrMg > Mg B:-MgO OMghr

O

HO-~ > OH

6.32. O G
. é 1. LDA/THF CHCH;
3 H_-,,O+

b CH,COOCMe l LD CH COOCME‘G
) 3 32, x1clohexanm 2
3 H,0*
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6.33. Be B
a) @W N o CH,NH, 1-amino-2-(o-brom-
CH,OH ~ -2
CH, e} 3 C[-I3/ OH phenyl}propan-2-ol

2-clo-2-phenyletanol (71%)

OCH,4

CH CH, O,0H |
©) Se—c( 7% —2 T CH~CH—C-CH
H/ \0/ \CH3 H,50, 3 ] 3

OH CH,
OH
WS, T (G
O 3 ] w_{3 3
&) CoHsMghr + CHy-CH-CH -;%p CoH5CH,~CH-CH,
0 OH 60%

1. LAH
e) CH2""CH“'(CH2)7CI"I3 "2""';['6"' CI‘{3—CH(CH2)7CH3
’ OH  decan-2-ol 90%
Chii y: Phan %ng md& vong epoxit phu thudc nhiéu vdo méi trudng, cu thé 12 sy t4dn

cong nucleophin khi c¢6 mat xic tdc axit s& vao phia cacbon dugc thé nhiéu hon, khi ¢6 mat
xic tdc bazo thi vao phia it bi th& hon:

‘/ tan cong nucleophin khi c6é mat xiic tdc bazo
/ \ g
t&n cong nucleophin khi cé mat xic tic axit

q, [0]
6.34. CH,=CHCH, g2 CHy=CH-CH,Cl > C{-Iz—/CH—CHZCl

O—CH,~ CH—CH2

® acngéi— @é Me,CHNH,

O—CH,~ CH~ CH,~ NH-CHMe,
OH

6.35. CHgMgBr + CHyCOCH,CHy  OMgBr o, OH
CszMgBr + CﬁHsCOCHg B— C6H5C—(_‘/2H5 HCI C6H5C—C/ZH5
CH3MgBl' + CﬁHsCOCHzCH3 CH3 CH3
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6.36.

OH OH
+
hoa tan trong ete '
NaOH 0,1M
Lép ete chiia xiclohexanol Lé&p nuéc chira natri phenolat
CAt loai ete Axit hod bing HCI 0,1M
O o
6.37.

OH
HO, OH
a) CH,OH CH =
. 3
OH
b / Fh (I)H
O e g EEL O

6.38.
a) CgHCOOCH, ﬁ"%{» CsH;CH,OH + CH,0H ; CH;0H % CH,ONa

HBr CH,ONa
CeHsCH0H o o> CeHsCHyBr ————> C¢HsCH,0CH,

e trerre—
H,50,, H,0 |

1. Mg Fh
@zﬁr 2. xiclohexanon OI-I :GHS CH,COH Oéo
N
H,SO0 CH,COH 1. CgHgMgBr
¢) CH;-CH-CH, -—zt—L CH,CH=CH, ——» CHy~CH-CH, -2-2“—(;—-5—-»
-y
OH 0 ‘

- _CH3—(;.‘H—-CH2—C6H5
OH
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d) CH;CH,OH  HBr _ C,H;CH,Br L Mg CeHsCH,CH,CH,0H __
hoE_lc PBI‘?_ 2. C{'lz;CHz

0
3.H,0"

aOCZH.;
C¢Hs(CH,),0C,H;,

PBr,
I CﬁHs(CHz):;BI‘ etanol

1. Na

hode CgH5(CH,);0H -~ o

CsHs(CH),OC,Hg

socl
6.39. CH,=CH-CH,CH,~CH-CH; ~ b CHy=CH(CH,),CHCH; —>
OH Cl

NaBH
CHO(CH,);CHCH, —> CH,OH~CH,CH,CH-CH,
cl cl

2Br2 B piridin
0 o RO 2HBr 0 OH

o0 == 60~ eo

a-tetralon a-naphtol

-3
2. khir

6.41.

2) Ph- CH--CH——CH3 Ph—CH~C—CH, |_y Ph—CH~C—CH, —H*
OH OH H2° ’ L

OH OH OH $ CH, CH,
+ A
b} O—C —CH, ir- C~CH; —» P > @Ph

6.42. trans-bromancol khﬁng bi tich HBr ma c6 phan tng th€ S\ 2 ndi phén ti:

HC
Qﬁ —_— 6:0
H.C

3
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cis-bromancol tdch loai HBr tao enol khong bén chuyén thanh xeton cé van hip thu &

1710 cm™!
He ol
Q@O ij\ chuyén vi @
H,C H OH 0
6.43. B PPh, B
. OHC
QU & 5o S
N q 4‘—\ :@
Br NaO 90%
98%
thq
s [0 ho] om
—
bazo ndi phan w o)
—0
HI3P\'\ oM
— 0 —QC 0w
QL JO|—Q_ 1O
o) 0
6.44.
CH, HYHG b
3) > c—cH, B0 .  cH-C—CHOH
CH, N/ ]
1B0OH
CH
18— 3
b CH
) No—an, OH /0 > CHy- c CH,0H
CH,” \ /
0 OH
CoHs OCH,
c) H CH - I [
G Ne—c (s CH,O /CH,OH CHy-C— CHOH, 55
N
CH” Ny 'H O
OCH,; CH,
d) H CH, y* ]
G 5>C_C< 3 _H/CHOH CiHs=C— CH R.R
N/
Hy y H CH, OH
6.45,
a) CH—CH, N 1. ete N
+ > CH- CH,CH,OH
\O/ 3/CHMg 2 1O" CH3 HUhHy
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6.46. Bon dong phan cla ancol C,H,,0 la:

CH,4
CH,CH,CH,CH,0H ~ CH-CH,0H
3
ancol bac 1 ancol bac 1
CH;-CHOH-CH,CH; {CH;3);COH
ancol bac 2 ancol bac 3

A, B 1a ancol béc 1 vi khi oxi hod cho axit, qua andehit trung gian.
C la ancol bic hai vi khi oxi hod duge xeton.

D 1a ancol bac 3 khong bi oxi hod.

Viy: CH, - C|H3
- CHOH CH;—C—CH,;
CH,CH, (;H
C D

Loai nudc ancol s&€ thu dugc anken, ozon hod réi phan huy s& dugc xeton hoac
andehit, trong moi trudng oxi hod andehit chuyén thanh axit.

A cho xeton, nghia la:

CH; _ no CH o, CHy_
~CH-CH,0H —*> SC=CH, ——> >C=0 + HCOOH
CH,” CH,” 2H0, cH,”

Vay A 1a 2-metylpropan-1-ol.
Va B:

-H,0O 1.O
M A4

Vay B 1a butan-1-ol.
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Chuong 7. ANDEHIT - XETON

I. BAI TAP

7.1. Hiy goi tén céc ankin cdn thi€t dé di€u ché€ céc xeton dudi day vdi hiéu sudt St
nhat:

a) metyl isopropyl xetos.

b) hexan-3-on.

c) xiclopentyl xiclopentylmetyl xeton. ol

7.2. Tt xiclohexanon va andehit B-brompropionic hiiy diéu ché: O<CH2CH2CHO

7.3. Tu 3-fomylxiclohexanon va CH;MgBr hay viét phuong trinh diéu ché 3-fomyl-1-
metylxiclohexan-1-ol.

7.4. Thuc hién ddy chuyén hod sau:

H,0 g 1. CH,0 H,S0
A —> B s 55 p 2% preoCcH=CH,
Hg” 2.H,0 -
Br, MnO
- > E > F
OH 300°C
1. PhMgBr G stoé H I(Mr:O4 !
2.H,0 H
7.5. T 1,1-diphenylaxeton va dimetylbenzen-1,2-dicacboxylat, hily diéu ché diphenadion:
0O
P
C—CH-Cells
S GeHs

7.6. Hiy cho bigt cong thiic cdu tric clia phenylbutazon C,yH,oN,0, dugc diéu ché tir
dietylbutylmalonat va 1,2-diphenylhidrazin.

7.7. Hop chat A phan ting véi PCl; cho B, khir hod B bing H,, Pd nhin duoc
benzandehit. Mat khdc cho B tuong tic v6i NH; duge C, x{r 1i C vé6i Br, trong méi tdng
kiém duge D. Tit B ¢6 thé nhan duge E bing cich cho phan itng véi benzen va xdc tic AlCI,.
E chuyén thanh F khi xir 1i véi hidroxylamin, trong mai trudng axit F s& chuyén thanh G.
Viét cong thitc cau tric cde hop chét 1y A dén G.

7.8. Hiy cho biét san phdm phan ting cha hepta-2,5-dion v&i kiém.

H,C O

7.9. Tu xiclohexa-1,3-dion va cdc hgp chdt < 4C hay t6ng hop

9]
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7.10. Hay t6ng hgp 3-etylpentan-2-on tir axit axetic va metanol.

7.11. Diing mfii tén chi ro sy hinh thanh c4c sin phdm ciia phan ttng sau:

Lo 0 e J 5D

7.12. Tt xiclohexanon hay diéu ché xiclohexan-1,3-dion.
7.13. Tir propanon hiy téng hop metylisobutylxeton.
7.14. Thyc hién ddy chuyén hod sau:

e 1. M, CH,OH
4-brombutanal CHOH_ 5 2—6{{-3“(.3%’ B E)- C—=—20C : C7H,40;
- Ly

7.15. Hoan thanh céc phéan img sau:

Br
a) 0 KOH
sau dé trung hod
0O
b) Cﬁ axit pebenzoic -
0
c)

L NH,OH
28

7.16. Cdc san phim dudi ddy duge diéu ché bing phén ing ngung tu v6i sy tham gia
clia cacbanion. Hay cho biét cdc chdt ddu ding dé€ didu ché va co ché ciia phan tng.

0

o e
0O CHO
b) e) /\/\/\lj\/
400
O
COOMe
c) %
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7.17. D€ chuyén mot xeton thanh xeton a, B chua no c6 nhiéu hon 2C, ngudi ta phai
tién hanh qua 6 giai doan. Thi du:

Ao = A

Dudi day la so d6 di€u ché. Hiy xdc dinh cong thiic cdu tao cha cdc san phdm trung
gian.
BrCH,COOE:: Ac,O 1. KOH, EtOH, t° CH,N,
——» A ———» [ »> ol
0 Zn o 2. H,0

p AH_ o MO,
=0

7.18. Hay thuyc hién ddy chuyén hod sau:

0
EtONa H,0" . MeONa AlH,
P - _— -
HC=CCH,Br, 70°C A Hg2* B ° ¢ cong 1,2
CH,O
D CH,N, E
— L trans Ay Ag’

7.19. Dun néng stiren & 130°C khi c¢6 mit etyl diazoaxetat sé& thu duge hop chdt A. Xa
phong hod A bang NaOH va thuy phan trong moéi trudng axit cho B.

Téc dung cua thionyl clorua len B duge C, hop chét nay s& vong hod thanh din xudt D
CoHyO duéi tic dung clia AICI; & 0°C. Xt Ii D béng Li trong NH; 1ong r6i thém vao d6
mot it ancol f-butylic s& dugc tetralon. Hiy giai thich qua trinh trén.

Hay tong hop tetralon béng phuong phap khéc.
7.20. Bang cdc hod chét tuy v chon hay:

a) Chuyén propanal thanh propanon.

b) 2-metylxiclohexanon thanh nonan-2,7-dion.

¢) 2-fomylxiclohexanon thanh 2-xianxiclohexanon.

7.21. Tu etyl axetoaxetat va xiclohept-2-en-l1-on hdy dién ch&€ 3-(2-oxopropyl)
xicloheptan-i-on.

7.22. Khit hod hop chit bixiclo [4.3.0] non-3-en-8-on theo phuong phap Wolff -
Kishner (hidrazin, KOH, etylenglicol, 130°C) ngudt ta nhan duoc A. X 1i A véi axit
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m-clopebenzoic thu duogc B, hop chdt nay bi khir bing LAH cho C. Oxi hod C bing axit
cromic dugc D (CgH,,O). Hay xdc dinh cdng thic cfu tric cla cdc hop chat A, B, C, D

7.23. Viét so d6 phdn @ng thuc hién cdc qué trinh sau:

a} Xiclopentadien —-» xiclopent-2-en-1-on.
b) —_—
CH; CHO
Br Br

CH,COQ COOCH, 0

Ty )

7.24. a) Tu xiclodecan-1,6-dion hady viét so dé diéu ché bixiclo [5.3.0] dex-7-en-2-on.

b) Tir 2-metylxiclohexan-1,3-dion va metyl vinyl xeton hay diéu ch& 4°.9-
metyloctalin-3,8-dion.

7.25. Vi€t cong thite cdu tric cia ion enolat tir cdc hgp chit B-dicacbonyl. Mbi ion
vi€t 3 dang cong hudng:

a) 2-metylxiclopentan-1,3-dion.
b) 1-phenylbutan-1,3-dion.

¢) 2-fomylxiclohexanon.

7.26. Tir 6-metylheptan-2,5-dion, viét so d6 diéu ché sabinen

7.27. Hiy téng hop octan-4-on tir hex-1-en-3-on vi hept-1-en-3-on.
7.28. Thuc hién céc chuyén ho4 sau:
a) PhCOCH,CH; — PhC=CCH,
CHO CHO
b) —
COOH CHO
¢) Xiclohexanon — CHO(CH,),CHO

7.29. Hay giai thich vi sao khi cho axetophenon phan i\ing véi diazometan ta chi nhan
duge benzyl metyl xeton?

0
7.30. Tir etyl 2-oxoxiclohexan cacboxylat va but-3-en-2-on hay téng hop I::@&

7.31. Hiy t6ng hgp 3-metylhex-5-en-2-on tir etylaxetat. COOE
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7.32. Lam th€ ndo dé diéu ché 4-hidroxi-5-phenylpentan-2-on tit phenylaxetandehit va
axeton. '

7.33. Thuc hién so dé chuyén hod sau:

H,O/H' H,0"
BrCH,CH,Br =0 A ———» p IAH, o HBr ,, KN . S,
EtO) KH _ — OBt OEt 10% CH,COOH .
— F H+H>G mE> H > 1 K =L 2 » M, goi tén.
. t
20 phiit

7.34. Viét cong thic c4u triic cla cdc sin phidm trung gian va diing mili tén chi rd su
tuong tdc clia tdc nhan véi trung tam phan ¥ng:

o]
L

3 3 d6ng vo
@<CDOEt OFi, , mowng o HOEt . OF_ . déngvomg .

13 0
= . EtOOC
> g “OB p OB . _H
7.35. Thuc hién diy chuyén ho4 sau: o
SH pncHO 1. BuLi Ni Raney H,50, H*
CSH_HT"'Az_\a B =g > o "D

COOCEt

7.36. Dung 1,3-dithian (1,3-dithiaxiclohexan) viét phurong trinh phén ting téng hgp cdc
hop chat:

a) Metylphenyl xeton.
b) 2-hidroxibutanal.
¢) Dibenzylxeton.

7.37. Tién hanh phan @ng ngung tu gitta benzandehit va metyl etyl xeton ldn lugt trong
moi trudng axit va bazo ngudi ta thu duge hai san phdm khdc nhau. Vi€t cong thiic cdu tao
cha cdc san phdm tao thanh. Gidi thich.

7.38. Hiy cho biét san phim dime ho4d cla metylxeten vi xetoxeten.

II. HUGNG DAN GIAI

7.1. a) 3-metylbut-1-in.
b) hex-3-in.

¢) dixiclopentylaxetilen.
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CH,BrCH,CHO T2 Fo CH,BrCH,~CH — e BrMgCH,CH, C_H ~—»

OMgBr not OH
— O<CH2CH2 ¢y —> O<m2mzmo
73§ - 9 HQ CH,
é\ HO OH g L CH,MgBr
CHO ~ c” 2. H,0* CHO

H 7N
O 0
L1
7.4. A : PhC=CH B : PhCOCH; C: PhCOCH,
D : PhCOCH,—-CH,OH E : PhiCOOH F : PhCQOPh
G : PhCMeOHPh H: Ph—ﬁ—Ph
CH,
75 COOMe NaOMe_ cocH,cocH |
- @ + CI’I3C(II'{ a £ @I Hl —_—
COOMe EIOH

l NaOMe
28t @mcoqu h;

_ CO-NPh
7.6. CH;(CH,);CH(COOEt), + PhNHNHPh —> C,H,CHL |
CO-NPh
7.7. A : PhCOOH ; B : PhCOCl ; C : PhCONH,
D : PhNH, ; E : PhCOPh ; F : Ph,C=N-OH

G : PhCONHPh (chuyén vi Beckman)

- CHs ({
OH + H,0O
H O 0 CHy~ ¢,
Il
G
N GHs

—
E / —Hgo 10%
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» CH,
cH(
= + H,0O
* CH3_ C— CI{2CH2_ C— CI{'ZCHZJ _OH ?H3 (|: © — 2 s
i I H,0 )1 tu, ~OH
v

0
H,C HC CH-CH o cu, b
3 -/D' g, S 3 0 N H,0 O  EONa
0 e 0 0
S AV TR Mo,
OH Eeb
CH,OH - PB
7.10. CH;COOH —&—> CH;COOCH, LAR CH,CH,OH —3 CH,CH,Br
cH,cooCH, ~20GL /AL cocn,coome 1,
3 Y oH TR © 2. CH,CH,Br
H'/H,0 GH
—> CH;-C0O,C-COOMe ———I—E-a- CH,COCHZ HS
5
H;C, GH;s
TAL .
. jorR 12 % gy —
4) )
H H 0%
S
H-OR

= ¥\
CP  or o
— H—b— —PO —
_ g H o
o L) e ) - L0
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A o A @ N
e G 50
)

7.12.
ot oo 8 (g 10 G ER g
OH Me
7.13. 2CH;COCH; — > CHy~C-CH,-C(OH)Me; —> CH;COCH=CZ, o
5]
o o
o~
__,Me H,/Pt H*
M, CHy o c:H—c(Mﬁ 2 CHy G- CH,CHMe; —» CHy— G~ CH,CHMe,
0 0 9 © o
N N

7.14.
&N OMgBr
OHC(CH)Br —» (O\CH(CHgﬁ — - ( O/CI{(CH2)3CI-I<GTg O
3

OHC(CH7)3CH OH __, O/(j\ O/Q

C
OHY
Br Br
5 0 » € O ‘//\
7.15. — KOH |
COCH Qoo™ COCH
trung hoa
— ) — —_—

o
0 (yoLotc-p 0
@‘ _PhCOOOH, Qﬁr@_ﬂ — (%I'Jzo
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N—OH N—— OH2

e e B

7.17.
ﬁ/L Ay CH,COOEt sy CH,COOEt  E;
— I —
0 OCH este hod OCOCH, _

- ~ —~ 9 A
COOH COOCH, CHOH
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7.18. O O O
+ =CCH =
EtONa L Na® HOECOHB ‘ CH,~C=CH
FtOH C-ankyl hod @ —
CH, CH; Sn2 CH,O A

e 'y

1]

l
130°C Tz Ny + 2 CHCOOE! (cacben)

+ -
7.19. NEQTCH—COOEt

Py,
PhCHZCH, SCHCOOEL py ~CH-CH, ; Eagf” EIOH, o COCH
-y
|
COOE: B (57%)
A (T2%)

504,

C (96%)

Cl\
c=0 AQ, c=0 _Se
% A1Cl4 @\v‘ nédi phan tr e
D (61%) H
@ NH3 long @ﬁ N'H-; IOI’!g

+BuOH
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- [o0] = [od] ~ o]

tetralon (12 = 14%)

109

Téng hop biang cich khac:

O
0 I
AlQ C~cn
@ + 0 —iw ©/ [ 2 _ZotHA
H,
o COOH
©/j socl, @/j AlQY, @g;
H /C\\ O
1l O

7.20.

E OH™ 0
a) CH;CH,CHO CH,CH,CHCl, —> CH;C=CH — > He™ CH;COCH,

b) i:/(o 1. EtMgBr @( —HQO @EIE’WO
20 H,0 0

H
AN
¢) (ICHO NH,OH CH=N-COH _y o C\)N OMe
0 —H,0 O OQ

H+
K™ e, @
—_—
g 0
0
7.21. _NaOEt_ d
@ *  CHCOCH,CO0GH; —p ™ EiOH CH—COOEt >
1. KOH, etanol- mréc 6\
2.H* CH,COCH,

3.1°
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CO-0 2 (OO =S80 oY)

B 92%
H H,CrO
1 LAH O\I:D Ty m bixiclo {4.3.0] nonan-3-on
210
D 75%
7.23. ql OH O
O _Ha_ U NaHCO. U N0, @
“H,50,, H,0
88% ' 60 + 68%

) NBS H,0, CallO,
3 1
CH, PeroXiLt CH,Bx t? CH,0OH
Br Br Br

¢) CH,C00.__ COOCH, HO.__ CH,OH i
ca;ij LLAH oy HO, oy,
2.H0
0 0
Na2C01, H,0 —H,0
h0| luu’ OH
6%

b) CH, CH,
+ CH;=CHCOCH, KOH CH,~-CH,COCH; —»
e} metanol 0

Al(()CZl\/[t:})3 —H20
benzen te

49 -metyloctalin-3,8-dion-
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0%
4—\
chm - = Q’C}%
O

i1

b) Ph— C*\—CH—C—C[-Iz,-(—» Ph—-C—CH—C—CH3 -~ Ph—C—CH—C—
O O_
O A A O
é*CHO éﬁCH=O - é;CH—O_
O
O
>)1\/\( o e gaOH 3 —H20 L LAH
, etan 2 H,0
2 HO 2
70%
CHzlz H2004, HQSO Ph,P=CH
Zn (Cu) }120 axeton
1%

5-isopropylbixiclo-
[3.1.0] hexan-2-ol

O

. o 0
1. Et,CuLi, ete, -78°C
7.27. >
2. H,0,HQ
O

. 0 O
\)J\/\/ 1. Me,CuLi, ete-78°C /\)}\/\/
2. H,O,HQ -

Ghi chi: Phan dng cong diankyl liti cuprat vao Cg cua andehit hoic xeton

o,[3-khéng no.
7.28.

) PhCOCH,CH, X, phoct,cH,cH, 2NN phe=ccH,

COOH

H cocl CHO
b) OH soql H
HON A 2 3
HCl khan @ Pd/BaSO, o
CHO CH<2] CH(Z] CH<Oj
CHO

H,0*
—‘-—b.

CHO
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) O

c) NaBH, L0
é A @ @ S Ho HO".Zn HOC—(CH,),CHO

7.29. Phan img giita Xeton va diazometan xay ra theo co ché sau;

R’ R’
l K—"""‘-\_ + | +
R-C™ + CHy NN —» R-C— CHy— N=N
||] _ A
0 0
|
R’
) chuyén dich R ! chuyén dich R’
R'-C-CH,R < R-G—CH, 4> R-C-CH,R’
O O - O

i 11

Kha nang tao thanh I va IT phu thuéc kha ning chuyén dich ctia R va R’. Thi tu dich

chuy&n nhu sau:
H> C6H5 > CH3 > l.SO-C_qH'_,r

Khi cho axetophenon phin ing véi diazometan ta dugc san phdm trung gian 1a:

CH;

| chuyén.dich CH
CeHs-C— CH, > CHy~C-CH,CeHs
o} 0

7-30- 0 OH

0 0 O_no 0
(:/[ A O NaOEt )

COOEt NaOEt EtOH

EtOH COOEt COOEt COOE1

7.31. CH3C00C2H5 —» CH3COOH + C2H50H

Cl
CH3COOH - CH3COCH3 - CH';CHOHCH:; - CH3CH—CH2 5000(: CH2C1CH CHz

CH3CO0H — CH4 — CI’I:;BI'
EXON I.EION ~
2CH,COOCH,CH; B9 cH,cOCH,C00C;H; SE2%. CH,COCH-CO0CH; —
- 3 r

CH,
CH, 1. NaOH, H,O
e coé COOCH; — 2 5 CH,C-CH-CH,~CH=CH
. _ — =
2. CHz—CHCH2C1 3 Gl 3 T i

CH2CH-CH2 O CH;
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7.32. Néu ding C,HsONa s€ hinh thanh 4 sin phdm andol hoi. D€ tranh diéu nay,
phéi cho axeton tuong tdc véi LDA dé hinh thanh ion enolat, sau d6 cho tic dung véi andehit:

LDA 1. PhCH,CHO
CHyCOCH; —o> CH,=CCH; T—a- PhCH,CHOHCH,~CCH;
- 2
OLi 9]
7.33.CH,CN  CH,COOH  CH,CH,0H  CH,CH,Br  CH,CH,CN
| —= | -3 | b | —» | —
CH,CN  CH,COOH  CH,CH,0H CH,CH,Br  CH,CH,CN
A B C D E
<P
CH,CH,COOH  CH,CH,COOEt L, CHy— C— OEt Et
— | — | —> CH2 —
CH2CH2COOH CH2CH2COOEt NcH,— CH_COEI
H I COOEt
- Chf= q
H-CEt
COOEL COOEL COOEL
K etyl 2-oxoxiclopentan
cacboxylat
09 “g\) Ot 0
7.34. Ve O\ 3 13 - OFt
ﬁcoom OB, C-OEt —» 97—
I #C Ht_CA)E[
0 QFEt
A B
0 o)) O =
131~ OEt 13 ",),OEt i %o
HaC 0 OFt A 0 EtO-C — OEt
—» q — 13 —
OEt OEt
C D E
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7.35.

CSH PhcHO C<Z:> n-Buli Ph /sj\.ﬁr(oa

SH H+ Ll"
O
B0 COQE!: COOH
Ni Raney
S S
s c :
H 0
2 OH H OH
—_— o l—l-

7.36. S
1. SH(CH,);SH. H'" <: N\~ PHCH,CL C
a) CH;CHO - > S /C\ » \ s
HZO Hg CH,~C—CH,
i
0
1. SH SH, H* S. - _, CHOHCH,CH
b) CHO (CHy)s - < AN C 1CH2CHO < 2 3ﬁ_’
2. C,H,Li s’/ \H
HZO" Hg2+
CH,ON CH,CH,CHOHCHO
¢) Ciing c6 thé ti€n hanh xudt phét tir dithian nhu sau:
i H,0, H
1. BuLi S l BuLi ! 2 g PhCH;— C—CH,Ph
2. PhCH,Br SX 2 PhCHBr S>< , i
PhCH; PhCH; 0
“OH

7.37. CGH;CHO + CH;~COCH,CH; — 5> CellsCH=CHCOCH,CH; + H0
H clia CH; c¢6 tinh axit manh hon H ctia CH,.
Khi ¢6 Xiic tic axit, xeton s€ bi enol hod ma hgp chat CH;—CI=CHCH3 bén hon nén ta ¢é:
OH '
CH,CHO + CH,CH,COCH, —}t{; CeHsCH=C-COCH, + H0
CH;
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7.38. Metylxeten khi dime hod cho hai déng phan khic nhau:

CHy~CH HO  CH,
2CH;~CH=C=0 —> |C_(l) va (|:_(l:
™ ™
o Yo

trong khi d6 xetoxeten chi tao thanh xiclobutan-1,3-dion:

2 N0 > (@K CO\C(CH3)2
CH3/ \CO/
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Chuong 8. AXIT CACBOXYLIC, ESTE

1. BAI TAP

8.1. Tir axit axetic, viét 5o d6 diéu ché:
a) Fomandehit.

b) Axetylaxeton.

¢) 2- propanol.

d) Axit malonic.

e) Axit 2-hidroxi-2-metylpropanoic.

f) Axit xitric.

8.2. Metyl axetimidua (A) thuy phan trong méi trudng natri hidroxit (ban dau) cho
axetamit va metanol. Trong dung dich axit, A thuy phin (ban ddu) cho metyl axetat va ion
amoni.

a) Dung miii tén chi r8 co ch€ hinh thanh axetamit:

NH
1 HO™
CH;-C-0OCH; m"‘ CH;CONH, + CI};0H
(A)
b) Diing miii tén chi rd co ché hinh thanh metylaxetat:
NH
I H* du +
CH4-C-OCH, HO CH,;-COOCH,; + NH,
2

c) Hay giai thich tai sao hai phan tig cho hai sén phdm khdc nhau.

8.3. Tit benzen hiy didu ch& axit 6-oxo-6-phenylhexanoic.

8.4. Tu xiclopentanol viét so dé diéu ché axit 2-oxoxiclopentancacbhoxylic.

8.5. Tit cdc hgp chat hiru co ¢6 it hon hodc bang 4C hiy diéu ch€ axit cis-xiclohexan-
1,2-dicacboxylic.

8.6. Tir etylaxetoaxetat hiy di€u ché axit metylmaleic.

8.7. Goi tén cdc san phdm tao thanh khi cho lin luot axit cis-crotonic, axit frans-
crotonic phan ing vé 0s0, / H,0,.

8.8. Viét co ch€ chuyén hod xiclohexan-1,2-dion thanh axit 1-hidroxixiclopentyl
cacboxylic.

8.9. Hiy dé nghi co ché hinh thinh mdi mot san phdm sau:
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jSE T SO

Ph

A (chinh) B (phu)

8.10. Khi Kkhir axit but-2-inoic (A) l4n lugt bing H, / Pd — Lindlar va Na / NH; long
ngudsi ta thu duge hai san phdm B va C tuong tng. So sénh tinh axit cta A, B, C; nhiet 4o
néng chay cia B, Cva goién B, C.

8.11. San phdm nao dugc tao thanh khi cho stiren oxit twong téc vdi dietylmalonat.
8.12. Tir dietylmalonat va cdc hod chat cdn thiét, hiy viét so d6 tdng hgp meprobamat.

8.13. Tir axit malonic va cic hgp chdt hifu co c6 1C hiy téng hop:
XX
Me 0 Me
8.14. Khi dun hdi luu hop chdt A (diisopropyl 3,3-dimetoxixiclobutan-1,1- '
dicacboxylat) véi axit clohidric trong 60 gid, ngudi ta nhan dugc hop chit B CsHgO; v6i

hiéu suat 97%. Ngoai ra, cdn nhan duge ba hop chat chita cacbon. Hiy cho biét cfu tric cha
B va cdc hop chat dy.

8.15. Hiy chuyén axit phenylaxetic thanh:

a) Metylphenylaxetat.

b) PhCH,CONH,.

¢) PhCH,CH,NH;,.

d) PhCH,CH,0H.

8.16. Viét cong thifc c4u triic cdc dang enol cla:
a) Pietyl malonat.

b) Etyl axetoaxetat, dang nao bén nhat, dang nao it bén, vi sao?

8.17. Tir m-bromtoluen hiy viét so d6 téng hop

0
8.18. Thuc hi¢n diy chuyén hod sau:
(|300Et e A ——
1. OH, H,0
MeCH-CHCH, CH,COOE! NaOB( _Z—H—’*» C
COOE! > B —1 I ¢

8.19. Tir axit octandioic va dietyl malonat hdy téng hop axit dodecandioic.
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8.20. Dung mii tén cong biéu dién su chuyén dich lien két & trang thii chuyén tiép
trong phin Gng decacboxyl hod cdc hop chét: axit dimetylmalonic, axit heptylmalonic va
axit 2,2-dimetylaxetoaxetic.

8.21. Tir dietyl hexandioat hy diéu ché xiclopentanon.
8.22. Tir ety] axetoaxetat va 1,4-dibrombutan viét s0.dé diéu ché metylxiclopentylxeton.

8.23. Vi€t cong thifc cdu tric cdc sin phdm nhan duge khi déng vong hop chat
EtOOCCHMe(CH,);COOEL.

8.24. Tir xiclopenten va dimetyl but-2-indioat hdy diéu ch€ dimetyl bixiclo [2.2.1]
hepta-2,5-diendicacboxylat.

8.25. Hiy xdc dinh cong thitc cia cdc hop chdt A, B, .
1. B0 HzO [H* L C

2.H,0
| Na CH3Br g HO. [H'] .

a) EtOOC(CH,)sCOOEt

CH,MgBr

b) G H
K,CrO
[3ho ) o KL
2
H SeO, /
CH,CH,CH,COOH Rt NV %ﬁ» N
3
KMnO, / M - Br
)0 — 45 p L Q R _@1_).. S
J’Hlo,‘
CHO(CH,),CHO

8.26. Tir isobutanol hay diéu ch€ axit 2,2-dimetylpropionic.

8.27. Tir etyl axetoaxetat vd hop chat 1C hady viét so dé téng hop axit 4-clo-4-
metylvaleric.

8.28. Tir etyl phenylaxetat, dietylcacbonat vi cdc hod chat cdn thi€t khic, viét phuong
trinh diéu ché€ phenobacbital C;,H;,0,N,.

8.29, Hay viét co ch€ cac phan {tng sau:
Br Br

a) KCN_ trung hod @\ f N
COOH

NO,

OCH. - ~Q
= Q

(80,01 COOCH;
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8.30. Tir 5-phenylxiclopenta-1,3-dien hdy didu ché axit phenylaxetic.
8.31. Gidi thich sy hinh thanh axit B-metylparaconic tit axetandehit va axit sucxinic.

8.32. Metyl etyl xeton chiu ngung tu Claisen vdi etylbenzoat d€ cho hai san phdm
khdc nhau phu thudc vao diéu kién thuc nghiém.

a) Hay viét cong thite c4u tao hai sin phim 4y.

b) Lam thé€ ndo dé biét duge san phdm nao bing phuong phip nhanh nhat va don gian
nhdt.

8.33. San ph4m nao s& dugc hinh thanh khi dun néng axit malonic, axit axetoaxetic.
Tir d6 hdy dé nghi mot co ché chung cho sy phan huy nay.

8.34. Giai thich cdch tao thanh san phdm trong phan mg sau:

dd NaOH 5N *
= > PhCH-CH=CHCH,
*
PhCH-CH=CH-CH; — OH gill nguyén cau hinh
| dd NaCH loang *
OCOR quang hoat > PhCH=CH—(I3H—CH3

OH khong quang hoat
8.35. Tir etanol vi&t so dé didu ch& axetylaxetamit.

8.36. Khi xUr 1i axit salixylic vdi dung dich nudc brom du thi axit dé dang tac thanh
tribromphenol. Viét co ché. Cé th€ chd doi phan dng ctta axit m- vd p-hidroxibenzoic
khong?

II. HUONG DAN GIAI
AgNO Br
8.1. a) CH,COOH —=—% CH;C00Ag —% CHBr Toot> CH,0H —C[i- HCHO
(CH;),CO
b) CH;COOH —> (CH,C0)0 —22—> CH,COCH,COCH;
3

hodéc:

CH,C00C,H; + NaOG,H
— H:& > CH,COCH,COCH;

¢) CH;COOH — CH,COCH, —> CH,CHOHCH;

CH,COOH — CH,COCH,

Br. H,0*
d) CH,COOH —3 CH,Brco0H X% CH,CNCOOH —=»> HOOC-CH,~COOH

¢) OH CH,
K ] |
CH,COOH —> CH,COCH, X5 CHy~C~CH; —> CH,~C-COOH
CN OH

- Ca(HCO
f) CH;COOH Do, BrCH,COOH SO, (BrCH,CO0),Ca —>
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OH OH
NaCN ' H,0 [
~> BrCH,COCH,Br ———> NC-CH,~C~CHyCN ——> HOOCCH,~C~CH,COOH
CN COOH
NH 7 HN OH i H,N G‘
(” OH N/ chuyéil vi > \C/
8.2.a) CHy—C—OMe CH‘;/ N OMe H Me” D OMe

—» CH,—CONH, + OCH,
Nﬁ\fr o NH H,N\ , OCH,

! — C .
b) CH;~ C—0OCH; CH,— C@ CH{/ N 6H2
HNO | ocH OH ¥ |
chuyénviH* ™3 \C/ 3 il : N +
dwyodlL ¢ P— ¢+ NH; —>CHCOOCH, + NH;
CH,4 OH CH3/ OCH,

Proton chuyén tit *OH, dén NH, cha khong dén OCH, vi RNH, 6 tinh bazo manh
hon ROCH,,

¢) Khi thuy phan trong mai trudng bazo, nhém OCH, bi tdch t6t hon NH; vi vy nhén
duge amit. Khi thuy phan trong méi trudng axit, NH, ¢6 tinh bazo manh hon OCH; nén
proton chuyén dén NH, nhiéu hon dén OCH,. Proton nay s& hinh thanh *NH; va 12 nhém bj
tich 16t hon.

M
8.3. CH, 22 cHBr > CeHisMgBr (A)
O
Cl - OH
O 2 O - (o e
1% pcao hv
A OH HNO,
2, : — COOH
H,0* CeHs i (s

o

H,S0, Q1,/H,0 -

v (pon mm () ame (ron on
cl

Q-on H,0’ Q—OH K,Cr,0y Q=0
H.0*
CN COOH 3

COOH
¢+CH,  H{  COOH JH H
CH C L« COOH g /pg /.« COOH
8.5- l + " — ”4 H e o o H
=3 G ™~ COOH ™ COOH
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hon.,

H,0
8.6. CHyCOCH,COOEt + HCN — CH~C- CH,COOE! -2 CHy-~C-CH,COOH

HO CN HO COOH
~-H,O
— CH;—C|1=CHCO0H
COOH
8.7 COCH COOH
CHy ._ H OsO,/H, H—— OH HO——H
17 = N coon e HO~{—H H—~— OH
axit trans-crotonic CH, CH,
(2R, 35) (25, 3R)
axit threo-2,3-dihidroxibutanoic
COOH COOH
CHj COOH 050 H—— OH HO—TH
};/ C= C<H i H-+— OH HO—+—H
o ) CH, CH,
axit cis-crotonic QR. 35) 25.3R)

axit erythro-2,3-dihidroxibutanoic
m o COOH
8.8. 0 ¥
O - O - O
0 L;‘0
- w COOH
~ (Kow > o

8.9. 0/>_
N [
S o S _ Ph
Hlo L S s BNO o AN O
+-BuO’ m 0 0

H
1&/ B)

A dugc hinh thanh tir géc bac 2 nén bén hon gbc bac 1 do d6 s& tao nhiéu san phim A

H, CHy\ , COCH
T = B
Palindir. 7 " Ky ®

8.10. CH,C=CCOOH __|
)

axit cis-but-2-enoic

Na/NH. 18 CH H (o)
COOH  axit trans-but-2-enoic

Tinh axit A>B>C,
Nhiét d6 néng chay B < C.
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N 00k S
Vol

P
d (J0Et

8.12. H COOEt
Gy / 1. LiAIH

1. NaOEt, n-C;H,Br N
CH,(COOE! e C
« 2 3 NeOE, CHE o’ Neoom WO
3

C;H CH,OCONH

3147 \C Y 2 2
20N

CH, CH,0OCONH,

C H CH,OH
. 3 7\C P
PN
CH, CH,OH
Ghi chir 0
I NH,, H,0
ROH + CI-C-C! —» ROCOCI —w ROCONH,

clocacbonat cacbamat este

1. COCl,
_—
2. NH,, H,0

e FLCOOH - _¢ o coon =24 oo
COOH -0, 7 ~c0,” CHCOCH;
COOH COOMe ; -

cH, < MO, e, ¢ L M Meo-C-CMe,c-oMe LA
COOH H COOMe 2. 2Mel P) g

Me 0 Me
MeCOMe ~ C s ><

—» CH,OH-CMe,CH,OH
2 e H' Me” N—07\ Me

8.14.

MeO_ A, COOCHMe; 1y 1.0 COOH | |
Mco><>< e o=<>( + 2CH,OH + 2 CH,CHOHCH,
COOCHMe, ! COOH

A ‘
O=O— COOH + €O,
socl B
8.15. 2 » PhCH,COC}
‘I’c:HjoH lNﬂs
CH,OH NH,
PhCH,COOH —5—> PhCH,COOCH; ——> PhCH,CONH,
1.LAH 1.LAH
2. H,0 2.H,0
LLAH o byCH,CH,0H PhCH,CH,NH,

2.H,0
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8.16. H
v o) 0 0 s
L S S G G
B0” SCH” NOEt  E0” CHy N OE EO” O CHP NOR
o o o My
b) L y == CH,COCH,COOE( === X )
HC? T cHy S OoR 1} HC™ T CHP TN OR
ft bén, néi doi Bén, nhung
khong lién hop O/H 0 khong cd cong
(Ié hudng este
C\CH/ ~EtO

Bén nhdt, ndi doi lién hop

24 at
oo O J@ U
QOOH P‘OE HOOC COOH 350.400°C
8.18.
O
COOEt
COO Me 0O
- | E COOEL
MeCHCHCH,CH,COOE! Me
COOEt E‘OOC‘Q’ COOEL COOFt
Me O
1. LAH
8.19. HOOC(CHp)COOH 50— Br(CH,)sBr
- H,
3. HBr dw
» COOEt  NaoR:t 1.OH™, H,0
2CH, N\ COOE Br(CHz)sBr! (EtOOC),CH(CH,); CH(COOE1), ST
3°
8.20. H(H
0% (0
C(COOH), —» —_— C=C CHCOOH
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=0V -, _OH __
Me(CH,)(CH) 5 H — Me(CH2)6CH—C\OH == Me(CH,),CH,COOH

0
L NaOEt_ 1.OH, H,0

8.21. EtOOC(CH,);COOEt ——— > COORt ——rm
2. HiO 2.H

3

8.22. Q
' NaOE I

CH,COCH,COOEt + Br(CH,)Br > Br(CHy),CH-C-CH, —>
COQEt

o CHhay -, COCH, COCH,

CH 'C -
NaOEy 1 2 \ COOE( COCH;  1.0H,H,0
* i1 — T
~Z COOEt % H
.1

e

CBe

. \
8.23. /—\ C\CH EtOOC

EtOOCCHMe(CH,);COOEt — COOEL 0

. 824, NBS NaOEt @ MeOOCC= CCOOMe,
t° peoxit EtOH, l°

| COOMe
— = COOMe
COOMe COOMe
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8.25.

0 o) 0
» O (Lo (Lo T
COOQEt COOE: COOH
A ' B C

O 0] 0
: E;OOOEt : EiCOOEt : CH%
D Na )

E CH; F
b) G : CH,-C=CH K : PhCHOHCOCH,CH,
1: CH,C=CMgBr M : CH,CH,CH,COCI
J : PhCHOHC=CCH, N : CH,CH,CH,COPh
¢) OH - CHO
O QG e e O
3
OH
o} P Q R 5
+ .M
8.26. Me,CHCH,OH > Me,C=CH, 2% Me.cal m Me,CCOOH
. 2s 11y
8.27.
CH,
1. CH Mgl (1 mol) | s
CHqCOCHzCHzcc}OCzHS 2 H.O > CH3—9—C}'12—CH —€_0C2H5 i
- A2
OH 0

Cl
CH N e he s

{
> C-CH,CH,~COOH
O CH;

)
Ph A
NH,CONH —
EE*%‘:‘» PAC(COOED), ——— > c’\' NEN Cc=0
/s

Et c:ij /C _N]'I
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b) I CHy + 0

CH;O

8.30. 1.0y ,COCH (o
@f 2HO0 HY N COCH CeHsCH,C00H

8.31. CH,CHO + CH,~COOH —> CH,-CHOH-CH-COOH o,
CH,-COOH CH,-COOH
CH;— !C![-I— ({.H- COOH
—
O_ C/(I[{2

i axit B-metylparaconic
0
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8.32.

> PhCOCH,COC,H;
OH

2) PhC-OC;H; + CHy~COCH,CH,
O — CH';CO'CIH—CH';
COPh

b) Bang phan ing iodofom.

8.33. HOOCCH,COOH —> CH,COOH + CO,

CH;COCH,COOH <5 CH;COCH; + CO,
Ki hi¢u G 1a OH trong axit malonic
hoic G 1a CH, trong axit axetoaxetic.
C6 thé viét:

" G enol khéng bén

8.34,

- Dung dich NaOH c6 n6ng d¢ cao (5N) lam thuy phan este, khong tic déng dén C*
nén san pham giit nguyén c4u hinh:

R R
Ph( ' Ho_ Fh | _ HoH Ph L
H—C-0-C=0 === H—C-0-C-0 === H—C-OH + HO-C-0
CH=CHMe CH=cHMe ©OH CH=CHMe OH

giit nguyén clu hinh

- Trong dung dich NaOH lodng Xay ra phan 1ting thé Sy/, tao ra hén hop raxemic nén
khong quang hoat:

+ +
Ph—(T‘H-CH=CH—CH3 — PhCH-CH=CH-CH; — Ph—CH=CH-CHCH;

OCOR )
o, PhCH=CH~CH-CH,
OH raxemic
O SOC1 H.OH

CH,CH,ONa
_—

H,0"
115 CHyCOCH,COOC;H; — > CH;COCH,COOH <% CH,COCH,CONH,
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8

.36. o
OH OH Qi
COOH oot YU cforn
Iy B -H ; Br —-H*
OH

o
Br Bt Br Br
— - iy
H+
Br

tao thanh B-xetoaxit trung gian, loai hgp chdt nay dé bj decacboxyl hoa.
Doéng phén meta khé vi khong tao thanh (3-xetoaxit.
Péng phan para c¢6 thé dugce vi hgp chit 12 y-xetoaxit véi ndi d6i & vi tri o, .
0

Br COOH
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Chuong 9. HGP CHAT NITRO VA AMIN

1. BAI TAP

9.1. Hay viét so d6 wng hop 5 giai doan hgp chdt benzedrin (C¢HsCH,CH(CH+)NH,)
tr toluen qua giai doan thit ba tao thanh 1-xian-1-phenylpropan-2-on.

9.2. Hoan chinh cic phuong trinh phén ing sau:

a) (CH;),NNH, + HONO

b) (Cl;),NNHCH; + HONO

¢) (CH3);NN(CHs3), + HONO

d) CH;CONHNH, + Br, + NaOH

9.3. Tir 11-Ce11)3COOH va cdc chit vé co cdn thiét khdc hday diéu cheé:

. F};H”NHz d} CﬁH|3CH(NH2)C7H]5
b) C?HHNHE e) CﬁHHNHCjH]s
C) C6H|3NH2 f) (CjHls)zNH

9.4. Tir ancol ¢6 4C ud xudng hay dicu ch€ 4-(N-metylamino)-heptan.
9.5. Hiy téng hop:

a) Pirolidin (azolidin, azoxiclopentan) tir propan-1,3-diol.

b) PhN{C4Hy), tir anilin va butan-1-ol.

¢) Morpholin (oxazolidin, 1-oxa-4-azaxiclohexan) tir etilen oxit va NHj.
9.6. Tit benzen va cic hgp chat khong vong don gian hdy diéu che:

a) PACH(NH,)CH,CH,

¢) PANHCH,Ph
d) 2,2’-diclobiphenyl

g) PhCH,CH,NHCH;
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9.7. C¢H,3N (A) phén iing véi hai dwong lugng Mel va Ag,0 /t" cho C4H,,;N (B). Sau
khi phdn tng véi Mel va ti€p tuc tich loai Hopman (B) cho 3-metylpenta-1,3-dien {C) va
HNMe,. Hiy xdc dinh (A) vi goi tén.

9.8. Hiy cho biét anken duoc hinh thanh khi dun néng cdc hgp chat sau:

a) [CH;CH,NMe,CH,CH;]"OH"

b) [CH,CH,CH,CHMeNMe,;]"OH™

¢) [PhCH,CH,NMe,CH,CH;]"OH"

9.9, Hiy tim cdng thiic cdu triic cia hgp chit quang hoat CyH, N tan trong HCI loang
va gidi phéng nite khi phan tng véi HONO.

9.10. Hiy din ra ciu triic clia cic amin sau:

a) Amin c¢6 thé phan huy, metyl hod v6i ba duong lugng Mel, sau dé tach loai
Hopman duge A. Ozon hod khir A thu duge fomandehit va butanal.

b) CsH;;N phan ing vdi mét duong lugng Mel, két qua cho propen.

c¢) CsH 3N phan ting v6i hai duong lugng Mel va Ag,0 / (“ cho etilen va amin bac ba.
Amin tiép tuc phan ting véi moét duong lugng Mel cho propen.

9.11. Trong phan {ng Vinxmayo (Vilsmeier), amin thom bic ba chiu thé electrophin
véi dimetyifomamit va POCl,. '

a) Hiy cho biét san phdm ciia phén ing véi CgH;NMe,.
b) Viét cic giai doan cla phan ¥ng (a) va cho biét tac nhan electrophin.
9.12. Cho phuong trinh phan \ng:
_ RNH, + CHCl, + KOH —
a) Hoan chinh va viét co ché phan ing.

b) Hiy cho biét san phdm phan #ng khi cho hgp chat hitu co tao thanh trong phan img
(a) tac dung vdi tadc nhan khir, thi du Na / EtOH.

¢) Ung dung cla phan ting (a).
9.13. Hay giai thich k&t qua nhiét phin sau:
[EtNMe,CMe,1'OH” —> Me,C=CH, + EtNMe,
93%
va CH,=CH, + t-BuNMe,
1%

9.14. Viét so d6 téng hop xicloundexylamin tr xiclododecanon (qua giai doan tao
thanh axit}.
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9.15. Hay giai thich vi sao déng phan cis-(4-1-butylxiclohexyl)-trimetylamoni hidroxit
thuc hién dirge phan Gng tich Hopman con déng phan trans khong thuc hién dugc?

9.16. Hay cho biét sian phdm chinh dirgc hinh thanh khi nhiét phan mudi hidroxit cua:
+
a) Me,CHCH,NMe,CH(CH;)CH,CH;
+
b) PhNMe,

) <:>— I:TMeQCH2CH3

9.17. Hop chét A, (5)-C¢H ;4N quang hoat, tan trong HCI, phan ting v6i HNO, khéng
tach khi, cho két tha véi PhSO,Cl / NaOH. Metyl hod triét dé va tich loai Hopman cho
anken, mot trong s6 dé 1a B, C,,H,;N. Tiép tuc cho thodi bién Hopman nhan dugc hén hop
octa-1,4-dien va octa-1,5-dien. Hiy cho biét cong thitc cdu tao cia A va B.

9.18. T viét so d6 phan ting diéu ché xiclohexa-1,3-dien.

9.19. Hiy x4c dinh cic chdt tir A dén L:

A INOy b Fe/HCL o NaNOp KON, g

Hel
M
Ao r 28 G
E ;_1({}()’ H: CHCHO + G — CoH;CHOHCH;
. 2

CH,I AgOH CH,I
b) I(C4HoN) T J T“‘K — L

AgOH _
CHigNH —5> buta-1,3-dien + NMe;

9.20. Tir p-nitrotoluen hdy diéu ch& 2-brom-4-metylphenol.
9.21. Tit axetilen va cdc hop chét 1C hay viét so d6 diéu che:
a) Dietylamin.

b) Hexametylendiamin.

9.22. Viét sg d6 diéu ché:

a) 1,2-diaminoxiclopentan tir Xiclopentylamin.

b) Benzophenon tir anilin.

9,23. Hoan thanh s¢ d6 phan ing sau:

PhNH HOS0,C1 NH H.0"
COCl, GO L, 2R g 2220 c =5 D2 F

9.24. Hay t8ng hgp cdc hgp chdt sau vdi hieu suat tot:
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a) CﬁHSCHfi ; tir axit benzoic.

b) Metyl xiclohexylmetylamin tir axit xiclohexyl cacboxylic.

9.25. Céc amin nao sau day dugc t8ng hop bing phan ttng Gabriel. Viét phuong trinh
phan 1ing va giai thich:

a) Butylamin d) 2-Phenyletylamin
b} Iscbutylamin ¢) N-metylbenzylamin
c) -Butylamin f) Anilin

9.26. Hop chat A phan tng vdi brom trong méi trudng kiém cho B va khi. B tic dung
v61 natri nitrit vd HCI s& duge C va khi. C khéng phan ing vdi ZnCl, va HCI, khi oxi hoa
chuyén thanh D. B va D ¢6 thé phan ting véi nhau dé cho E. Hidro hod x(c tdc E thi dugc F,

Phan dng cla F v6i metyl iodua du cho G, xit 1i G v6i AgOH s& chuyén thanh H, cusi
cung duogc 1 va propen.

Hay xdc dinh cong thifc clia cdc hop chat tir A dén L

9.27. Tu etyl iodua va cdc hod chét cdn thiét khdc, viét so dé diéu ché propylamin
bing 4 phuong phip khéac nhau.

9.28. Hop chat A phan tng véi natri nitrit va HCI cho hop chdt B va khi. B chuyén
thanh C khi phan tng véi HBr. C tdc dung véi A cho D. Mat khéc, cho B ti€p xiic véi Cu &
300°C thi duge E, E phan ¥ing v&i D va hidro khi ¢6 mat niken s& cho tripropylamin. Hay
xdc dinh cong thitc cha A, B, C, D, E.

9.29. Véi phan iing don gian trong 6ng nghiém, hiy phan bieét:

a) Anilin va axetanilit.

b} Xicloehexylamin va anilin.

¢) p-Cloanilin va PhNIH,*Cl ™.

d) Me,;N"OH™ va Me,NCH,OH.

¢} PhNHMe va PhNMe,.

f) Me,N*CI™ va Me;NH*CI ™.

g) (PhNH;),*S0,* va Hﬁ—@— SO; .

9.30. LSD la chét gay 4o gidc manh, ¢é cong thifc:

Me

I
N.

Et
SN-C

E”
0

va novocain la 2-(N,N-dietylamino) etyl-4-amincbenzoat.
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a) Viét cong thifc cdu tao cla novocain.
b) Viét cong thitc c4u tao cdc sin phdm sinh ra khi cho méi chét trén tic dung véi HCI
theotylémol 1: 1.~ :

¢) Viét cong thite c4u tao cdc san pham sinh ra khi dun tiing chat trén véi dung dich
HCI va v&i dung dich NaQH,

9.31. Khi cho kali phtalimit trong tic vdi 1 duong lugng dihaloankan sé nhan duoc N-
(haloankyl) phtalimit. Vi€t cong thic cu tric cha sin phdm véi cdc dihaloankan dudi day.
Giai thich vi sao?

a) FCH,CH,Br ; b) Br(CH,};CHBrCH; ; ¢} BrCH,CMe,CH,CH,Br

9.32. Xdc dinh sian phdm chinh cha c4c phdn ng sau:

1. TsCl, piridin 0

a) 3-phenylpropan-1-ol

2. Mc,NH du
CH,
: ,CH .
by M JTTTNGTE L o S o
Nt
NMe,

9.33. Hoan thanh c&c diy phan dng sau:

. : 1. SnCly, HCl CICH,COC1
a) 1,3-dimetyl-2-nitrobenzen = - > B —=

2.0H
Et,NH
2 C HCI D
TsCl NaN, p LLAH
piridin CH,OH 2. H,0
H,0

b) Octan-(§)-2-ol

9.34. Tur catechol, metylamin vad CICH,COCI hdy viét so d6 diéu ché adrenalin
CyH,;NOs.

9.35_ Hiy thue hién cdc chuyén hod sau:
a) CH,=CH-CH,Br —» CH,=CHCH,CH,NH,
b) Me;CCI'IzBl' —> MCaCCHzNHz

¢) Xiclohexanon — O'H

9.36. Hay téng hgp N-etyl-3-hexylamin (1-etylbutyl etylamin) tir cic hop chat hiu co
chifa khong nhiéu hon 3C.

9.37. Hiy sip x€p cdc hop chat azo duéi day theo thd tr gidm dén t6c do nhiét phan
tao nito, giai thich:

a) PhCH,—N=N—-CH,Ph
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b) Me,C—N=N-CMe;

0 e

d) Me-N=N-Me
N

e) |
N

9.38. CAc nitrin kiéu RCH,CN khi c¢6 mat bazo manh nhu liti amidua s tham gia vio

phan ng céng hop tuong 1 ngung tu andol. Khi thuy phan san phdm tao thanh cha phan
\tng béng axit loang s& nhan dugc xianxeton RCH,COCH(CN)R.

a) Hay cho biét céc giai doan clia phan ing va co ché.

b) Hay dua ra so d6 ap dung phuong phap nay dé 1éng hgp xeton vong 16n cé cong

thifc chung (CHp),C=O ti dinitrin kiéu (CHp)o(CN)z-

9.39, Hay téng hgp cdc hop chit sau (c6 thé qua mot s@ giai doan):

NH, OH
d) Me/|\/\Mc i Mf;/l\/\ME
NH, OH
D T

9.40. Hay xdc dinh cic chit A, B, C trong day phén ing sau:

Me Me BD; H,0, TsCl 10ng hc;? Gabrie_l_; dimet’yl H, C—»
NaOH tao amin bac 1 ' hod
150°C

YLD but-1-en + cis-but-2-en + trans-but-2-en.
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hoéac

II. HUGNG DAN GIAI

Cly. b KCN
9.1. C;H;CH, T CeHsCHyCl — —> GeHSCHCN —>
CH,COOCH; (CH{07) 2H,0 (H)
H5~CH-COCH; —gri—ron>
-C,H,CH > CoHls 3 _NH,, -CO,
CN
HCONH
— C¢H;CH,COCH, T’"» CoHsCH,-CH-NH,
2

CH;
9.2. a) (CH,),NNH, + HO-NO —> (CH;),NNH-N=0O ===

¢ + -N +
=== (CHa),N-N=N-0H 25 (CH,),N-N=N —2» (CH;),N —>

—H* H,O +
— CH,=N-CH, ETo CH,=0 + CH;NH,

* H,0
(CH})zN —H‘F (CH})zN—OH

b) C;H3

-H,0
(CH3),NNHCH, + HONO —2> (CHj3);N-N-N=0

+
(CH;3);N-N(CH;), + (;-\=N+O—N=O = [(CH3)2N—N(CH3)2—N—\9NO]
--\_/

0 %

CH,
H,0
NO. (CHy),N~ N(CHq)—k;J—O (CH,),N— N-CHZ o
H--CH,
CHw
— (CH,),NNHCH; MOy (CH,),N- _N-N=0

Br,, NaOH —HBr
d) CH;—I(F—NHNH2 — CH3CONNH2 — CHRCON=NH —

O Br
—» CH;CHO + N,

LiAIH PB
9.3.2) n-C(H;;COOH (A) ———% CeH,,CH,0H ——> C¢H,;CH,Br —>
LiAIH
KN, CoH CH,CN ———% CgH,3CH,CH,NH,

S0CI NH LiAIH
by A ——% CeH,3COC1 —3 C4H;CONH, ——% C4H,;CH,NH,

1. Br,, KOH

¢) C4H,,CONH, (tit b) 21,0

CgH;3NH; (thoéi bién Hopman)
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1. Li CeH,;COC
d) CﬁHmCHzBr 2_5?' (C6H13CH2)2CuLi _H__._).
L

NH,
T CeH1sCH,COCeH s Ty ColiaCHINH)CH,CoH

Pd / BaSO CcH,.-NH
e) C¢H,,COCL 2—4 C¢H,,CHO W CqH,3CH,NHC(H, 5

iAIH
f) CgH(3COCI + C¢H;CH,NH, —> CgH,;CONHCH,CcH,; Aty

— CﬁH]SCHzNHCqung
9.4. n-BuOH “C‘t%“‘ #-PrCHO

1. n-PrCHO
——-—)-

+

nPrOH 2%, prcl M8, . PrMgCl

3

—_— e --—-—)- —)- -

NHCH,
PB NH
(CH;OH —> CH,Br —> CH,NH,)
1 moi SOC] K
9.5. a) HOCH,CH,CH,OH ———— HOCH,CH,CH,Cl > HO(CH,),CN ==

SOC! H, /Ni NaOH (5,2}
—3 CI(CH);CN ——> CI(CH,);NH, ——:}—{ﬁ» (N) pirolidin
H

PhNH
b) CH;CH,CH,CH,0H Y CH,CH,CH,CHO —3 CH,(CH,),CH=NPh —>
NaBH CH,(CH,):CI¥
= CH4(CH,):NHPh ——22"» PHN(C,H,),
* C,H,0H B c,1,a1

¢) 2CH,~CH; + NH; —> HOCH,CH,NHCH,CH,0H POy [ j

morpholin
AlCl NH,
9.6. a) PhH + CICOCH,CH; —> PhCOCH,CH, /N> PRCH(NH,)CH,CH,
2
(khit hgp chét cacbonyl ¢6 mat NH; cho amin bac 1)
HNO CICOCH HNO
b) PhH <~ PhNO, Fe/HCL PhNH, ——— > PhNHCOCH, Tso>
244 2504

1. SanICl
—> Noz@ NHCOCH, M, N02—©- NH, Seon™ —@— NH, —»

1. HNO,,5°C ;
3—% CN—©—(:N LA, NH,CH, CH,NH,
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Br,/Fe

¢) PhH 2. Mg /ete

1.CO SOCL
PhMgBr ;-H—f» PhCOOH —% PhCOCI

PHNH, + PhCOCI —> PhNHCOPh —i. PhNHCH,Ph

1. HNO, / H,80, S/NaOH 3
dPhH 75T Fe @NO? > @NH NH@ —>
a Q cl
1. HQ/ 1o 1. HNO,,5'C
P ——— —_——
2.0H™ NH2 N S Tro,
da q

a a
NHCOCH, NH, N,X

¢) PANHCOCH, —2> @ SlCH,, -}TT(:;» @ .
Br

Br
H
_GHN &—@—N=N—@ NH,
H,Br HNO
f) PhH —Cﬁ» PhCH,CH, ﬁ» CH3C[-12‘©>— NO, 55,

> CH3CHB'—©— No, hdr CH3—C|[-I—©—N02
NH,

1. etilen oxit
2. H
t. SOCl,
———
2. MeNH,

KMnO
g) PhMgBr PhCH,CH,0H ——> PhCH,COOH —>

LiAIH
PhCH,CONHCH, —— PhCH,CH,NHCH,

9.7. A c6 mot y&u t6 khong bio hoa, anken B cdn lai N va tét cd C, viy A phai 12 amin
di vdng bac hai (phan ing v&i hai duong lugng Mel). C ¢6 mach 5C vay A 1a vong 6 canh ¢6
nhém th€ Me. Vi tri cha Me & C3 clia dien ndi lén nhém Me gin véi C thd 3 cia vong 5
cacbon. Nhur vay dien phai 1a 3-metylpenta-1,4-dien, nhung OH™ xiic tic chuyén vi thanh
dien lién hop C bén hon. Vay:

Ala B C
Me Me Me Me
0 o ] =y
N AN
Me Me
4-metylpiperidin dien kém bén

(khong tich ra)
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9.8. a) CH,=CH, anken it bi th& nhat.

b) CH;CH,CH,CH=CH,

c) La sin phdm Zaixep PhCH=CH, chi khong phii sin phdm Hopman CH,=CH,.
Viéc tang manh tinh axit ciia Hg benzylic va tinh bén cia anken lien hop 43 dnh hudng dén
hudng phan ing.

9.9. Hop chdt c6é 4 y&u 6 khong bdo hoa ching t6 c¢6 vdong benzen. Hop chit nay 1a
amin bac mgt vi tan trong HCl giai phéng N, khi phan ting vdi HNO,. Hai C con lai va NH,
phai hinh thanh nira trung tam khong triing vat anh. Vay chét d6 la:

CGHSClH—NHz
CH,

9.10. a) Dya vao phan ing ozon phén ta ¢6 anken Ia pent-1-en. Pé 1a amin bic mot vi
phan tng v6i ba duong lugng Mel dé cho ion amoni bac 4. Amin ¢6 thé phan huy va NH,
lien két v6i C*, hop chat s& 1a:

*
CH;—('ZH—CHZCHZCH3
NH,

Mot amin khéc 1a CHy(CH;)4NH, ciing cho ciing mdt anken nhung khong quang hoat.

b) Vi chi phan tng vdi mét duong lugng Mel nén dé6 1a amin-bac ba. Anken nhan dugc
1a propen nén c6 mach 3C gin vi N, d6 12 n-Pr hodc iso-Pr cliag véi hai nhém metyl. Hop
chat dé 1a C3H;NMe,. Cau tnic cha C;H; khong nhat thiét phai biét.

¢) Hop chat 13 amin bic hai vi phin dng véi hai duong lugng Mel. Su hinh thanh 1dn
lugt etilen va propilen cho thdy hop chdt ¢ cdu tao C;H,NHC,Hs.

9.11. a) San phdm cla phin ¥ng véi N ,N-dimetylanilin 1a:

O

b} Tac nhan electrophin i ion cloimoni dugc hinh thanh nhu sau:

Cl H Cl ll-l |51
/ | | -POCl,  \ +
O=P_Cl + O=C-NMe, —> O=P-0-C-NMe, ——>  C=NMe, <>
Cl ca  a Ci
H\ .
- /C_NMCI
Cl

Téc ohan ndy phan (ng vdi amin & vi tri para, hinh thanh hop chét trung gian khong
bén, bi thuy phan cho andehit:
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<C:)>—t~nv1e,,1 ____,.M%N&G [MQN@ G{CINMeQ:' o

— M—@mo + Me,NH,Ql
9.12. a) CHCl; + KOH —> :CCl, + KCl + H,0

1

+ 1-1 2KOH -
RNH, + *CCl, —> |R-NTC?| S R-N=C'

H Ct tsogitrin

+ -
RNH, + CHCl; + 3KOH — R-N=C: + 3KCl + 3H,0

+ -
b) RN=C Na/EOH, pNHCH,

c¢) Ung dyng ciia phan tng nay 13 ding d€ chuyén amin bic mot RNH, thanh
metylamin bac hai RNHCH;.

9.13. D6 1a tach loai Zaixep, khong phi téch loai Hopman. O day c6 hai foai Hp bac
mot: d6 12 CH,CH,— va CH;~ cla #-butyl. Trong trudng hop nay yéu 16 axit khong phai ta
chi y&u. Téch loai tir nhém ¢-butyl 1 wu th€ vé& mat théng ké (9H so v6i 3H) va ciing do 1a0
thanh anken bén hon.

9.14. cH CH
N (2N
7 CH, B, CHE o /2 1. NH
(CHjy I ° ——» (CH)y |~ —» (CH); CH—COOH —— >
/C=O —HBr \ /C'-'-' O \\ / 2. HOBr
CH, CH, CH;
/ CHZ\ H,0 / CH2\
—» (CHy)y CH—N=C=0 > (CH,)y CH- NH,
CH; \Cﬂz/
+
9.15. g NMe, H
l-ﬁlmﬂ - Bu\m 3
Hy H
Cis trans

+
Doéng phan trans ¢6 nh6ém NMe; & vi tri equatorial nén khong thé tich duoc.
9.16.
a) C6 ba dang Hg khdc nhau. Sin phdm chinh Ia tich H'p:

]
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-H
> CH2=CH—'CH2—CH3

3 + 2 2
H
(CH);CHCH,NMe,CHCH,CH, —— > CH,CH=CHCH,
CH. -y
3 — > CH;~C=CH,

Ch,
b) Khong ¢6 Hp, OH ™ th& vio Me dé cho MeOH vi PhNMe,,.
¢) C6 hai Hp khdc nhau. C6 thé c6 hai san phdm:

I O + %NCHzc:HzCH:;

—>» (CHy=CH—-CH; + Q_NM%

9.17. A 1a amin bac hai, c6 mét yéu t& khong bdo hoad nén A 13 hop chat di vong chita
nito. Sy tach dien khong phan nhdnh chimg té nhém R trén vong phai & vi urf C, va khong
¢6 nhém thé. C6 hai kha nang: mot 14 ¢é hai nhém thé€ 13 2-Me va 6-Ft; hai I3 2-a-Pr.

() NMe,CH,CH,CH; —

Néu la 2-Et-6-Me-piperidin thi s& nhin dugc octa-1,6-dien. Vi vay A la 2-n-propyl-
piperidin.

M
1. Mel 1. Mel =
H —_—l | —_— +
N 2.A8,0/1° N 2.Ag,0/1°

g CHCHCH, '\ NN

9.18. atl I— ASO Q al Q r As0L (7
10 ‘u
NMe, *NMe,
9.19. a) Ta cé so dé:

/B—*C—*D-"*E
A\ o
F—>G—H

S
PhCHO —> PhCHOHPh
Nhur vay: G = PhMgBr; F = PhBr; A =CgHg; B = CHsNO,;
+
C= C6H5NH2. D= CﬁHsNzCl—; E= CﬁHsCN; H= CﬁHgCOCﬁHS
+
b) L: CH2=CH—CH2CH2NMC3 K: CH2=CHCH2CH2NM%

CH, CH, H
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NO, NHAc NHAc OH

9.20. 1. Sa/HCl Br, Br 1, H0" Br
CH, CH, CH, 3. H,0, 1° .

9.21.

a) CHECH—HP% CH,CHO %» CH,CH,0H My CH;CH,NH, —»

CH,CHO +H
— x> CH;CH,NHCH,CH,

CH Mgl 1. CH,O
b) CH=CH ———> IMgC=CMgl 2_?17’ HOCH,C=CCH,OH —2»
2

H
— CH,0HCH,CH,CH,0H 2 cichyya1 XS oneen,) on > NH,(CHy)NH,

9.22.

Q—NH2 1. Mel Q B B NHy NH,
2 AgOH.10

NH,
NaNO PhMgBr
b) C(HsNH, —3- CHN,l BN con mg—» CeHsCOCH
CocI OOCH NHCOOCH
9.23. CH,OH —3% CH,0-C-Cl— @’ NHCOOCH, S,
© cl
A B 30, C
@, NHCC)OCH3 @/ NH2
— —
SO,NH, SO,NH,
D E

9.24 i Nij
SOCI
a) CeHsCOOH —% C(H,COCl —————» cﬁHsco—st L. LAH,

2. H,0
— cnann(]

1. EiOH, H' 1

LA
b) CeHyiCOOH 3-g o> CH CONHCH, ﬁﬁH» CH,,CH,NHCH,
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0
. DMF NH,NH H
a) CHybr + @:;NK NCHy —2 25 C/HyNH, + ITJH
b) va d) Téng hop duge.
¢) Xay ra phan ung tdch.
e} Amin bac hai, khong téng hop durge.
f) Aryl halogenua, khong t6ng hop duge.
9.26. T dit kién d3 cho ta c6 so d6 sau:
A —>» B — (C —> D andehit, xeton
amit aminQ:col I hjy
E imin
amin I < \
/ H =— G =—— F
propen hidroxit  mudi amoni  amin bac II
amoni bac 4 bac 4
Nhu vay: A B C D E
PrCONH, PrNH, PrOH EtCHO PrN=CHEt
hoac i-PrCONH, i-PfNH,  i-PrOH CH,COCH;  i-PtN=CMe,
+ +
F: PrINHPr; G: Pr,NMe,!l ; H: Pr,NMe,OH ;  1: PrNMe,
£\
OH H
r’l
CHy— CH_CH2 NP —
e PrNMe,
= — H,0 + CH,=CH—-CH; + hoac
(OH Me - i-PiNMe,
H@ CHBN - Pr—
CH3 MC

9.27.
H
2) CHyCH,l =S CHyCH,CN 3 CH:CH,CH,NH,

CH,CH,CH,0H —>

M ;0
b) CHqCHzI ete CH';CHzMgI m"

HBr_ CH,CH,CH,Br % CH,CH,CH,NH,

K,Cr,O, 5 NH;
<) CH'{CH2CH20H (tu b) _"_"'_)' CH;CHzCHO _‘;‘ CH}CH2CH2NH2
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__ NH,OH H
d) CH,CH,CHO (tit ¢) —— CH,CH,CH=N-OH ?f» CH,CH,CH,NH,

9,28, Ta c6 so d6 san:

> D
I anvo 4
A ) B HEr c —
lCu 300°C
H,. Ni

Tir dé suy ra:
A PrNH; ; B:PrOH ; C:PrBr; D : PrNHPr E : CG,H;CHO
$.29.

#) Anilin c6 tinh bazo, tan trong dung dich HCI.

by Cho 6ng nghiém vae chéun dé4, them NaNO, va HCL. Ca hai hgp chét déu hinh thfulh
mudi dizzoni, nhung hop chéi t5 anilin bén hon va cho mau dam véi B-naphtol. CgH | (N,
khong bén, tich nito duge xdc dinh bang sy sii bot,

¢) Thém dung dich AgNQ;, mu6i clorua cho ngay két tia AgCl.

.d) Me,N'OH 12 bazo manh, dung dich cfia né lam xanh quy dd. N6 ciing cho két tha

tring Ba(OH), khi thém BaCl,. Hgp chat kia 14 aminoancol, ¢6 tinh chét cong hod tri.

¢) Thém NaNO, va dung dich HCL. Amin bic hai PhNHMe cho két tua nitrosamin
khong tan trong axit, amin bic 3 bj nitroso hod nhan thom cho hgp chit con tinh amin
p-0=N-C H,NMe, tan trong axit.

f) Them NaOH dac va dun néng hén hop. Me;NH'Cl duge bign déi thanh bazd tr do
d€ bay hoi NMe,, nhan biét bdi miii dién hinh gi6ng amoniac. Hgp chét kia khong phén dng.

g) Them dung dich BaCl,; (PhNH;),50, 12 muéi sinfut 58 cho két tha tring BaSO,.
Hop chdt kia 1a sunfonat khong cho két tiia véi BaCl,.

9.30.
a} Novocain: (C,H;),N—CH,— CH;~ 0—("3 NH,
O
b) San phdm tao thanh khi tic dung véi HCl theo tilg 1 : 1

Me

[
N HCI

Et,N—C NH Ezzmmzmzoco-@ NH,
I HCl
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¢) Thuy phan bang HCL:

e
N HCl
Et,NH,"ClI” NH-HCl
HOOC
+ -
Et,NHCH,CH,;OH Hooc—©— NH,Cl
e
N
NH
Thuy phan bang NaOH: EuNH ~ NaQOC

Et,NHCH,CH,0H NaOOC—@— NH,

9.31.

a) Co AN 0 N\
Co CO

(2-phtalimit etylflorua)
ankyl bromua hoat dong hon ankyl florua.

SN2 SN
old '
67% N-4-brompentylphtalim.:
QO\
c) — > O: NCH,CH,CMe,CH,Br
CO/
53% N-4-brom-3,3-dimetylbutylphtalimit
9.32. ?I)
2)  CoHs(CHp:OH —ises CHYCH){0-S Me MelH
0

— > (Ce¢Hs(CH;).NMe, (86%)
N.N-dimetyl-3-phenylpropan-1-amin

C[-Im "2

= YCHAH CH
b)m\%\c\_ 2 Oh ..Mewﬁ/ >+ Me,N

(; NMe, CH,

trans-1-isopropenyl-4-metyl xiclohexan
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CH, CH, CH,

9.33.2) NO, NH, NHCOCH,CI
— — —

T
III:

b)  CHy(CH,)s \F CH,(CH,)5 \
CH, N=N=N CH3

(S)-l-melylheplyl p-toluen sunfonat

H H
=, (CH,)CH = _» (CH,)sCH
- N3—C<( PDsCHs — NHz-C< 2)5CH;
CH, CH,
(R)-1-metylheptylazit (R)-2-aminooctan
F G

9.34. Khi cho CICH,CQC! tdc dung vii ZnCl, c6 thé hinh thanh hai cacbocation sau:

+
ZnCl, —> CH,COCI] rat bén

CICH,COCl

+ +
— CH,Cl-C=0 = CH,C!-C=0 bén do cOng hudng

+
Vi vay CH,Cl-C=0 s& tuong tdc v6i catechol:

OH OH
+
@ OH CH,a00 OH CHNH, OH H,
SN2 Pd
0=Cscna1 O=C— CH,NHCH,
OH
’ OH
adrenalin
no~ BN crNmc,
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9.35.
) CH,=CHCH,Br K. CH,=CHCH,CN LAY CH,=CH-CH,CH,NH,

Mg 1. CO,
b) Me;CCHBr — > Me;CCH,MgBr 2—*

. Ho” Me:CCH;COOH i

NH NaOH
—> Me;CCH,COCI —> Me;CCH,CONH, %)— Me;CCH,NH,

+
0 Oro % Chmneon 22 e, — (Ll 10

-G Qe Qe O

9.36.
H,MgBr H,CrO
CH,CH,CHO ;:— CH;CH,CHOHC,H;, ——% CH,CH.COC;H, —>
2 2.H,0,.H' A ¥ A
2
GH NH,
W CH‘;CH2CHC1H7
24 1 |
NHC,H;

9.37. C6 thé€ sdp x€p theo thik ty sau:
e>»>»a>bh>>d>c
Hop chat (e) ¢ kha nang phan @ng dac bi¢t boi vi khi phan huy n6 s€ tao thanh hai
hop chét bén vimg 12 benzen va nito. Kha nang' phan @ng cia (a) 1a do tao thanh g6c benzyl
twong do6i bén, hop chit (b) it kha ning phan dng hon (a) nhung hoat dong hon (d) vi tao
thanh g&c bac ba. Hop chit (c) khong déng phing nén kém bén.

9.38. N CN
LiNH 7 raved)

RCH.C=N n |
a) RCH,CN ——> RCHCN ————> RCH,~C—CH-R -

- HOH
— R-CH,-C-C-R ———> R-CH,-C-CH-R
HN CN 0 CN
b) CH,CN CHCN
c{{)2 LiNH, (CH)/ — (CH)/ C=NH | —
( .\2 1] 2 n\ 2 n\ /
CH,CN CH,CN CH,

H,0.H . /_ CHCN 1,0, . /__ CHCOOH o TN
e (CHy),  C=0 ———> (CHy), 00 == (CHp, €0
e

_CO >
CH, CH2
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9.39 OH NI,
é PBr; é NaCN é 1. LiAlH, 5
E120 2. H,0 fH+

PhNH

/—"-\/Me
—_—
H H+;G-I3CN \_\/NIC

HO. - CN
c) HCN 1. LiAlH,
xt bazo ) >

0
L. NH, NaCH
d) OH PBr, Be @ a NI,
z O
2. NH,NH,
0
OH OTs L. @Nﬂ NaOH NH
€) = TsQ 2 Y X
Me""Me PY' Me"""NMe - Me/'\/\Mc
2. NH,NH,
0
9.40. 1. BD, D H gl ors - NH, NaOH 1 HNH,
/= 2H0MNa0H \ 0 >_< .
Me Mesvq -
3 TsA Mc Me 2. NH,NH, Ve Me
A B
\-I-
H 3 D H H
DEHBE = H
1. dimetyl hoa F = 150°C /\( . .
—_— ; ; —_—
2. H,0, >—‘< b >='< >=<H
Me Me
(qua E)

(quaD)

(qua F)
(s -
: NMe, \
E

D
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Chuong 10. HOP CHAT TAP CHUC

1. BAI TAP

10.1. Hay diéu ché€ valin (Val) Me2CHCHl:IH3COO_ bing:

a) Phan img Hell - Volhard - Zelinski.

b) Amin hoa kht,

c¢) Téng hop Gabriel.

10.2. Tir dietylmalonat (DEM) hiy diéu ché:

a) Methionin (Met) McSCH2CH2CI-]1:IH3COO_

b) Axit aspartic (Asp) HOOCCH2CH]IIH3COO_

10.3. Hiy viét so d6 téng hop:

a) Leuxin tir ancol isobutylic.

b) Lysin tir 1,4-dibrombutan.

¢) Prolin tir axit adipic.

d) Axit glutamic tir axit o-xetoglutaric.

10.4. Khi thuy phan hoan toan pentapeptit ngudi ta nhan dwoc 3 mol glyxin, 1 mol
alanin va 1 mol phenylalanin. Néu thuy phan khéng hoan toan thi nhan duge H-Ala-Gly-OH
va H-Gly-Ala-OH. Hiy cho biét cdu tric cla peptit néu biét ring khong tim thdy nito theo
Van-Xlaica.

10.5. Viét phan tng cia dixiclohexylcacbodiimit (DCC) véi RCOOH. Ly san phdm
cho tic dung véi R’NH, va giai thich loai phan #ng nay.

10.6. Hiy t8ng hgp metyleste ca alanylglyxin khi ding DCC.

10.7. “Anhidrit Leikxa” nhan dugc tir glyxin, khi cho tdc dung véi nudc trong dung
dich CHCI; s& tdch loai CO, va chuyén thanh polime. Hay gidi thich qud trinh xay ra phan
tng nay va viét cong thifc cdu tao cia polime (C;H;ON),.

10.8. Somatostatin la tetradecapeptit. Trat tu cha amino axit duge xdc dinh bdi su két
hop thodi bién Edman va thyc nghiém thuy phan enzim. Dya trén cic dir ki¢n sau day hdy
dira ra cau tric bac 1 clia somatostatin.

a) Thoéi bién Edman cho PTH-Ala.

b) Thuy phan chon loc duge cdc peptit sau: Phe-Trp; Thr-Ser-Cys: Lys-Thr-Phe; Thr-
Phe-Thr-Ser-Cys; Asn-Phe-Phe-Trp-Lys; Ala-Gly-Cys-Lys-Asn-FPhe.

) Somatostatin c¢6 cdu disunfua.
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10.9. Hiy cho biét sain phdm c@ia phan ng mononitro ho4 axit 5-metylfuran-2-
cachoxylic.

10.10, Hay trinh bay co ch€ phan iing ¢lla a-aminoaxit v&i ninhidrin.

10.11. Tripeptit eixenin chifa mot nhém cacboxyl tu do, khéng phan tng vdi
dinitroflobenzen; khi thuy phan hoan toan cho hai mol axit L-glutamic, mot mol L-alanin va
mét mol amoniac; con véi hidrazin khan thi cho L-alanin nhung khong cho axit glutamic.
Hay viét cong thirc cdu triic cda eixenin.

10.12. Hay chuyén etyl este cia Z-Phe-Gly thanh etyl este ciia Leu-Phe-Gly bang
phuong phap este hoat déng (Z 1a benzyloxicacbonyl).

10.13. Néu chidng ta tdng hop tripeptit Leu-Phe-Ser tir cdc aminoaxit theo phuong
phdp Strecke thi s& nhan dugc bao nhiéu déng phan lap thé.

10.14. Hoan chinh ddy phan ing sau:

BrCH(COOE), A (CH,);Br, kali axetat C —>
NaQEt

Kali phtalimit

1. NaOH, °
2- H+, lu
10.15. Hiy t8ng hop dipeptit glixylprolin.

D Hey E — prolin

10.16. Hay cho bié€t sin phdm dugc hinh thanh khi dun néng B-aminoaxit (B-AA),
Y-AA, 5-AA vi £-AA.

10.17. Hop chit A c6 cong thic C;H,O,N phan tng véi HNO, giai phéng Nz, vadi
etanol / HCI cho hop chét CsH;,O,N. Khi dun néng, A cho B, C¢gH,,O;N,.

Xdc dinh c6ng thitc cu tao cila A, vi€t cdc phuong trinh phan 1ing, goi tén B.

10.18. Trudc diy ngudi ta sir dung «-xetoaxit va phenylhidrazin dé diéu ché valin theo

sa dé:
CH; _ H, /Pd
y, CH-COCOOH + NHzNHC6H5 — hidrazon —=——
CH, (imin)
CH, COOH
— >cH-CH{ + C¢HsNH,
CH, NH,

a) Hay dua ra co ch€ phdn tng hinh thanh imin bing cdch tuong tu nhu rén vé6i
phenylhidrazin. Cic diéu kién pH cén thiét cho phan ing ndy nhu th€ nao? Tai sao?

Giai doan ti€p theo cha phan tng la hidro hod xiic tic. Ngudi (a ¢6 thé nhan duoc mét
déng phan cé tinh quang hoat ciia valin khong? Hay trinh bay hai déng phén cia valin du6i
dang hinh chi€u Fiso, cho bi€t c4u hinh clia ching (R, S) va chiing thugc ddy nao (D, L)?
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b) Phuong phdp tdch hdn hgp raxemic nhd enzim deaxyl hod. Cic enzim nay xiic tic
cho phan g thuy phan axit amin N-axyl hod theo phan Ung dudi diy (deaxetyl hoa chon
loc axit amin day L):

s COOH deaxetyl hoa ” COO- COOH
RCH { ~———> CH;COOH + RCH{ + + RcHL
NHCOCH, NH, NHCOCH,
diy L diy D

Hay gidi thich tai sao enzim lai cho phép tich d6i hén hop raxemic? Tai sao lai chi
phan ting véi mdt trong cic déng phan dé?

N-axetyl hod valin raxemic dugc thyc hién bang cdch phan émg v6i anhidrit axetic:

_, COOH _, COOH
RCH{ + CH;~CO-0O-CO-CH; —> R-CHY + CH,COOH
NH, NHCOCH,

Hiy viét co ch€ cha phan img nay va chi ra ring phan ing khong dung cham dén
nguyén tir cacbon bat dsi.

Viét co ché cha phan tng deaxetyl hod:

, COOH , 00"
NHCOCH, NH,

II. HUGNG DAN GIAI

10.1.
Br, /P NH, du
2) Me,CHCH,COOH ——> Me,CHCHBrCOOH ——> Me,CHCHCOOH
NH,
b) Me,CHCOCOOH 7~ 2> Me,CHCHCOOH

NH2

Hszt

c)
0 O

(A) HO* COCH
NK + BCHCHMe, —pp> NCHCHMe, ——» Val +
! COOH
o)

COOEl 0 COOEt

10.2.a) CH,(COOEt), Bz CHBr(COOE),
o (A)

1. OF
NK —2), N~ CH(COOEt), . - McSCH2CH2CHOOO
KB 2. McSCHzt.“HZCI NH
E 3
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O
1. OFt = 5 H,0* -
b) B 2. BrCILO00E. ©¢N (IZ(COOEt)z — HOOCCHZ(EJICOO
0 CH,COOEt NH,
10.3. 0O
a} Sir dung este phtalimit malonat (A) @i(\ N—CH(CQOE),

0

(CH;),CHCH,OH SOCl, (CH;)ZCHCH2C1 B,

NaOE

2. NH,NH,
COOEL NH2

COOEt
I.H 0
0

b) BI(CH2)4BI' ZW BI'CHz(CI‘Iz)QQHCOOH 4 NHzCHz(CHz)qCH —COOH

3. NHg NH, NH2
¢) ,CH,COOH _CH,NH, , CHy |
P, Br i
(]:HZ HHIchq) (|:H2 + 2 (lez NHq OH NH
CH, 20:  CH, H CH,
N N AN :
CH,COOH CH,COOH CHBrCOOH COCH
B

1.s0C Br, -
hoc HOOC(CH,)COOH 5> HOOC(CH,),CONH, ﬁ» B —> réi tiép nhu trén.
. 3

+

H
d) HOOCCO(CH,),COOH % HOOC-C(CH,),COOH ——>
' NC NH,

-CO
—> HOOC-C-(CH,),COOH —g> HOOCCH(NH,)CH,CH,COOH
HOOC NH,

10.4. Pentapeptit —}E)- 3glyxin + alanin + phenylalanin
leo
H-Ala-Gly-OH + H-Gly-Ala-OH
Diéu nay ching 1o alanin lien k&t véi hai don vi glyxin. Vi khéong tim thdy nito theo
Van-Xlaica nén trong pentapeptit khong thé ¢6 nhém NH, ty do. C6 thé ¢6 hai cau triic sau;

Gly-Ala-Gly-Phen-Gly  hoac . Gly-Ala-Gly-Gly-Phe
| | I |
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10.5. RCOOH + CGH“N:C:NCI:,H“ S RCOO—IC:N—C6H|| —>

NHCH,

R’NH
—3 R-C-NHR’ + CgHj NH-C-NHCH,,
O O  (ure th&)

Pay la phan tng rransaxyl hod, trong dé nhém cacbonyl) C=0 cua axit duge hoat hoi

cho sy tdn c¢ong nucleophin R’NH,.

10.6. GO6m 4 giai doan:

Giai dogn 1: Bao vé ddu N cla alanin:
+

NH;CHMeCOO + CBzCl — CBzNHCHMeCOOH (A)

Giai doan 2: Cho A phan ng véi DCC:
A + DCC — CBzNHCHMeCOO(lszCﬁH“ (B)
NHCﬁHll

Giai doan 3. Cho B phan (ing v6i metyleste cia glyxin:

B + NH,CH,COOMe —» CBzNHCHMeCONHCH,COOMe + CgH, NHCONHCH,,
(€)

Giai doan 4: Loai bo nhém bao vé:

H
C —> NH,CHMeCONHCH,COOMe

Pa
0
10.7. i
CH; HOH cH,- L OH —00,
' © o, . _om T > N~ CHCOOH
NH o/ 5 NH—C
T O
0
/_CH\—‘C’/ ©
! -
NH—C\O 0
0
-,
nNH“CQO
W HOOC— CHZ—NH (I-I:_CHZ_N-H ?I:_ CI‘IzNHz
o) O

10.8. Somatostatin c¢é 14 aminoaxit. Thodi bién Edman cho din xuat PTH-Ala xic
dinh ddu N ciia aminoaxit. Khi thuy phan timg phin nhan dugc hexapeptit:
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Ala-Gly-Cys-Lys-Asn-Phe
Dung xu4t phit diém nay dé khio sdt ti€p sy néi nhau clta cdc aminoaxit:
Ala-Gly-Cys-Lys-Asn-Phe
Asn-Phe-Phe-Trp-Lys
Phe-Trp
Lys-Thr-Phe
Thr-Phe-Thr-Ser-Cys
Thr-Ser-Cys
Nghia la:
Ala-Gly-Cys-Lys-Asn-Phe-Phe-Trp-Lys-Thr-Phe-Thr-Ser-Cys
1 2 3 4 5 6 7 8 9 10 11 12 13 14

_Cdu disunfua trong somatostatin ndm giita Cys 3 va Cys 14. Vay c4u triic bac 1 cta
somatostatin ta:

_~ Lys-Asn-Phe-Phe-Trp-Lys
Ala-Gly-Cys\

5-§-Cys-Ser-Thr-Phe-Thr
10.9. Sin phdm cha phin @ng mononitro hod axit 5-metylfuran-2-cacboxylic 12
2-nitro-5-metylfuran:

0
ﬂCOOH HNO. C@@i&@—H —%0, CH3_Q_ NO,

10.10. Co ché phan \ing cia a-aminoaxit véi ninhidrin:

0 0
OH
0 )
R
¥l S CHy / -
@f}co RCH- NHa ©<>=N4\) s T N=CHR

0
HO N=CHR HO NH,
- oH

+ RCHO
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ST @Aﬁ@
q:{;@ rds

OH phim mau violet

10.11. C4c dit kién trong bai cho thdy eixenin gém 2 phan tir axit glutamic, | phén t
alanin v6i dudi axit. Nhr vay thit tu phai 13 H-Glu-Glu-Ala-OH. Tuy nhién, trong eixenin
chi tén tai mét nhoém cacboxyl ty do va khi thuy phan cé tao thanh NHj, hinh nhu cic nhém
cacboxyl ciia axit glutamic tham gia vio viéc tao thanh amit. Nhém NH; dau N ciing cé thé
& dang amit boi vi eixenin khéng phin tng véi dinitroflobenzen. C6 thé ¢6 cic ciu tric sau:

0 _NH CH,
Y ~ !
C\ /CH—CONH(EHCONHCH—COOH
CH,~CH, CH,
.
CONH,
-CO
/ NH N
H;NCOCH,CH,CH CHCH,CH,CONHCH-COOH
CO-NH CH,
o
NHZ—CO—CH2CHZ-(I:H—CO—NH~C|H—C—NH—$H—COOH
NH-CO-CH,-CH, CH,

10.12. Dau tién phdi gidi phéng nhém bao vé clta Z-Phe-Gly:

H,, Pd
CetlsCH;OCONHCHCONHCH;COOH —*—> NH,CHCONHCH,COOE!
CH,Ph CH,Ph

Tiép dén phai bao vé va hoat hod Leu:
C6H5CH20CONH—C’HCOO @— NO,
CHzCHMez
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Cudi ciing cho phan ng:

CﬁHSCHZOCONH—CIHCOO—Q— NO, + NH,~CHCONHCH,COOEt —>
CH,CHMe, CH,Ph

H,, Pd
— CGHSCHZOCONH—(FHCONH_(;H-—CONHCHQ_COOEt —

CH,CHMe, CH,Ph
—> Me2CHCHZ—(I‘_‘H—CONH—(FH—CONHCHZCOOEI
NH, CH,Ph
Etyl este clla Leu-Phe-Gly

10.13. Khi téng hop theo phuong phdp Strecke, méi aminoaxit s& iao ra hén hop
raxemic:

+
RCHO + NH; + HCN —> RQH—CEN H?'OTH"' R(IZHCOO_
NH, NH,"*
bat d6i nhung raxemic
Leuxin R = Me,CHCH,—-
Phenylalanin CcHsCH,—
Ser HOCH,-
Cé 8 déng phan:
D-Leu-D-Phe-D-Ser L-L.eu-L-Phe-L-Ser
D-Leu-D-Phe-L-Ser L-Leu-L-Phe-D-Ser
D-Leu-L-Phe-L-Ser L-Leu-D-Phe-D-Ser
D-Leu-L-Phe-D-Ser L-Leu-D-Phe-L-Ser
0 0
10.14. @;‘}1« BrCH(OOOED), @NCH(COOE% Br(CH,),Br
0 O
0 O
GOOE KOAc o0k 1. NaOH, t©
— (IZ— CH,CH,CH;Br —» (]3— CH,CH,CH,0Ac T
COOQEt 3 COQE!t
B C

+ +

—> NH;~CH-CH,CH,CH,0H ELNHg-CIH—CHz—CHz—CHz-»Cl — Qcoo‘

Co0~ CO0~ H7"™H
prolin
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10.15. Téng hop dipeptit glixylprolin:

PCl
CBz(Cl + NH,CH,COOH — CBzNHCH,CCOOH —-—SbCBzNHCHz(',‘OCl_"

prolin
s PhCHzOCONHCHf-ﬁ—l\{ \ Hm NH2CH2—$'3—I\{ g CO, + PHCH,

@ CooH O ¢ooH
10.16.
B-Aminoaxit:
R-CH-CH,-COOH £ RCH=CH-COONH,

NH,
y-Aminoaxit:
@
C—OH (o 0
<: N/ H + HZO
NH
y-lactam
&-Aminoaxit:
O ’
OH -—3= Cf + HO
NH 2
H
d-lactam

e-Aminoaxit:

+
NH;(CH,);CO0 — -1'I~I—(CH2)5—$|3—NH(CH2)5—$IZ~
H O O Nilon6
10.17. A ¢6 tdc dungvdi HNO, gidi phéng nito v3 c6 phan ing véi etanol nén A Ia
aminoaxit.

Khi dun néng:

A CHON —> CsH,eO,N, B
Nhu vay, 2 phan tir A két hop vdi nhau loai ra hai phan tir nuéc nén nhém NH, phai &
vitri o« cfia axit. Vay A la CH;—('?I-I*COOH: alanin.
NH,
CH;CH(NH,)COOH + HNO, —> CH;CHOHCOOH + N, + H,0
CH;CH(NH,)COOH + C;H;OH —> CH;CH(NH,)COOC,H; + H,0



BAI TAP VA HUGNG DAN GIAI

157
0"\
2 CHy~CH-COOH  _t T T . 210
NH, Hd KN 2

10.18.

,C= - ,C=0H HOOC—C—0—H =—
Me,CH CH LA i .
Me,CH »H*
R : PhNH-
R
‘NH
| + HOOC\
= HOOC—C+—0-H = HOOC-C=NR == ,C=NR
Me,CH H Me,CH T cH
imin

pH 16i uvu 1a gitia 5 va 6. pH axit xic tic cho phan ing niy bing cdch lam cho din
xuft cacbonyl c6 tinh electrophin hon:

— T
T

+ +
SC=0 + H [)ci‘o-H - )C-OH]
Mait khdc, khong can pH qud a+xit vi t4c phin nucleophin PhANHNH, c6 tinh bazo s&

t6n tai duéi dang axit lién hgp PANHNH; thi khéng con tinh nucleophin nita.

Hidro hod xtc tac 1a su céng hop syn. Trong thi dy nay phan ing hidro hod dugce thuc
hién vé&i cing mo6t xdc suit 1én ndi d6i, din t6i hdén hgp raxemic:

H—H
HOOC ¥
 C=N-NHCgH;
Me,CH” 4 &
H—H
Nghia la:
CH, N , COOH oH, CH, N y COOH
CH, NNHCH; CH, NH,
raxemic
Hinh chiéu Fiso cua valin:
COOH COOH
NH, + H H + NH,
i-C;H, i-CyH;
L, () D, (R)
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b) Enzim la tdc nhan b4t d6i xing, n6 c6 khi ning phin ting dac thd vdi mot trong cic
dong phan, ma thudmg 13 ddy L cia axit amin. Khi két thic phin tng ngudi ta thu duge hai
sdn phdm, chiing khong phai la d6i quang ciia nhau nén c6 thé tich rieng duge:

COOH COOH COO™ COOH
deaxyl hoa
AcI—[N‘I—H + H NHAc ———PH3W+H+H+NMC
i-CiH, i-C3H, i-C3Hy i-C3H,

hén hop raxemic

Phan iing axetyl hod dugc thyc hién bing anhidrit axetic:

X\, Co CH
oNH, ol s v
RCHC 2+ > 0==R-CH-NH—C¥ "=~ RCH

COOH ™ CHy—C{ Sooir Shooc, COOH

NH—COCH,
+ CH,COOH

Phan ing nay khong xay ra & nguyén tir cacbon bat d6i vi d6 1 si t4n cong nucleophin
cla nito & nhém amino.

Co ché€ phan iing thuy phin amit trong moi truomg axit:

NH- . " N\ :
COOH COOH R—(|.'H OH
COOH
‘OH
H +§-’(I3—CH ¢
zli\I ( 3 O—-H /NH3
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Chuong 11. HOP CHAT DI VONG

I. BAI TAP

11.1. Hiy t6ng hop:

a) Pirolidin (azoxiclopentan, azolidin) tir propan-1;3-diol.

b) PEN(C,4Hy,), tir anilin va butan-1-ol.

¢) Morpholin (1-oxa-4-azaxiclohexan) tir etilen oxit va NH;.

11.2. Hay viét co ch€ phan ting dehidrat hod axetonylaxeton tao thanh 2,5-dimetylfuran

khi ¢6 mat xidc tac axit.

11.3. Viét cong thitc cAu triic va goi tén cdc san phdm tao thanh khi mononitro hod cic

hgp chit sau:

dion.

a) 3-nitropirol.

b) 3-metoxithiophen.

¢) 2-axetylthiophen.

d) 5-metyl-2-metoxithiophen.

e) axit 5-metylfuran-2-cacboxylic.

11.4. Tir etylaxetat va etylbenzoat viét so d6 diéu ché& 2,5-diphenylfuran.
11.5. Hiy thuc hién diy chuyén hoa sau:

N 3 MeC0),0

H NH HQlloing . ( .

CH,GHCHO A B +2H,0 € “Mecoor” P
CH, ~NH,Q1 -H,0

11.6. Viét co ché phan dng téng hop 2,5-dimetyl-1-phenylpirol tir anilin vd hexan-2,5-

11.7. Viét so d6 diéu ché izatin (indolin-2,3-dion) tir 2-nitrobenzoyl clorua.

11.8. Tir phenol, etyl o-brommetylbenzoat va cdc hgp chit < 3C, viét so d6 tdng hop

doxepin:

11.9. Tir benzen, metylamin va etyl acrylat hily viét phuong trinh diéu ch€ N-metyl-4-

phenylpiperidin.
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11.10. Qu4 trinh 18ng hgp chit C,4H,,CIN,O duoc tién hanh nhu sau:

AcO  Ch . PhcOC 1. H,0" CICOCH,Br
_).. " o — o
PhNHMe A > ToN B — icT, C o b

NH,
—» E _" F _" G C]ﬁHnClNzO
Hay xic dinh cong thiic cdu tao clia cdc chat tir A dén G.

11.11. Viét cong thic cfu tric cha phenylbutazon C,oH,,N,O, dugc didu ché tir dietyl
butylmalonat va 1,2-diphenylhidrazin.

11.12. Hay cho bié€t ¢6ng thitc ciu tao va gidi thich sy 1a0 thinh sin phdm trong cic
phan ng sau:

a) N-axetylalanin + SOCl, =™ CsH;NO, + ...

b) Tos-NH-CH,COOCOOC,H; + NaOH —> CH;gN,OS, + ...

11.13. Thyc hién diy chuyén hod sau:

O
a) HNO“%;A %BNH?N}I’; a -—D—)—E——)-
NS SO, Pd/C
H o F M.IIO% G
NaOH 1. S0C1 POCI
b) Glyxin peoc H 5 Mﬁzb?H‘ I >

11.14. Hiy chuyén thiolacton thanh lactam:

HS
LX, — X
NH,CH,CH; 0 O

11.15. Hiy cho biét cong thic mach hé cha cdc hop chét sau:

O O GH;
a) Q\ b} HOUM c) c @ O
OH 0o 3
HOCHj;
CH,CH, OH
Brevicomin Talaromixin A

11.16. Phan img cila benzandehit v§i octan-1,2-diol trong benzen ¢6 chita mot lugng
nho axit p-toluensunfonic hfu nhu cho hai sin phdm véi luong bing nhau va higu suft la
94%. Ca hai san phim ¢é cong thic C,sH»,0,. Hiy cho biét cdu trdc cia hai san phdm d6.

11.17. Thue hién cic ph:‘m ing chuyén hod sau:

©:NH2 2. -H,0
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R,COCI dy
b) RCH-COOH ————>

NH,

¢) &\@CHO . CH y, COOQEt OH™
OH 2\ COOEt >

11.18. Hoan thanh day phan tng sau:

Phenylbenzylxeton B, A NaN3; g [t/ Pc,l; C GCOCH2CH2COOEI;
HCl 2Et;N

1. NaOH_

2.ac - F

11.19. Tir etyl axetoaxetat, etyl 3-aminobut-2-enoat, fomandehit hiy viét s¢ dé diéu ché:

EtOOCIP: COOEt

11.20. C6 bén hgp chdt mach vong la C3Hg, C,HsN, C,H,0 vh C,H,S. Viét cong thic
cdu tao cla chiing theo trinh ty tang din nhiét do soi.

D —

POC1

3
:

11.21. So sdnh tinh bazo cia cdc chat: piridin, piperidin, pirimidin va 1,3-diazol.

11.22. Viét cong thic cdu tric cta cdc chit trong hai d3y phan ting sau:

COOH
o
a) ©/ NH, CCH,COOH P (B] —3[C] — D (GH,0N)

COOCEt

NH, CH,(COOELt), E NaOEt_ H*

b) F?GhoacH

11.23. Thuc hién diy chuyén hod sau:

C -H,0
CICH,COCH, 5 245, ¢

11.24. Tir anilin, glixerin vi nitrobenzen hiy viét so d6 téng hop quinolin.

NH
Etyl axetoaxetat —> A

11.25. Hiy téng hop nicotin K, C;gH,4N; theo so dé sau:

(|:H3 f]— CHO
N - EtOH KMnO HCl dic
> B > 5 >

E —

N-metylpirolidinon

EﬂF%GﬂH—?}»I—»-K
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II. HUGNG DAN GIAI
11.1.

1 mol SOC1 KCN
a) HOCH,CH,CH,OH —> HOCH,CH,CH,(C1 —> HOCH,CH,CH,CN —

soCl H, /Ni
22 CicH,CH, N 25 cyeny).cHoNH, %} (”)

b) CH,CH,0H PG ¢ ,cHO T, ¢ 1 cH=NPh eEHy
CH,C1*
—> C,HyNHPh ———> PhN(C,Hy);
* CH,0H 24 ¢ 1,1

P,0 N
©) 2GH,-CH, + NH; —> HOCH,CH;NHCH,CH,OH = [ j
0

éOH _
H* 0 -H*
11.2. CH,COCH,CH,COCH; == CI-g—C—ﬁ—CHZ—- (I{—CH;5 _
H O
OH 0 HO: +«OH
CH CI . -...FH+ CH CI (IZI‘H
= - ~ - —
P NcH-cHy CH, P e T
i
+
0
/s N\ _OH ~H,0 O~
AN s CH, H I I
CH—CH, CH— CH
NO,
11.3. a) O,N é § 2.4-dinitropirol
H
OCH,

b) NO 2-nitro-3-metoxithiophen
r; 2 (at va ortho d6i v6i OCH,)

c) OzN—[}—COCH3 2-axetyl-5-nitrothiophen

NO,

d) 2-metoxi-3-nitro-5-metylthiophen

CH;, OCH;  (ortho d6i v6i OCH; hoat hod nhan manh hon CH,)
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0
+ ]
(X f—\‘No '~ 6 -
e) Cﬂ3ﬂ—c00H — c:H3—gZ ; 0 > CHrﬂ—NO,_
o 0”7 \NO,

O

11.4. CH,COOEt + PhcOOEt 2L pheocH,coor: SHOEUL

(qua PhCOCHICOOE) CH,~CH,
1. dd NaOH ! '
PhCO(IZHCOOEt W Ph(l“T Eleh —
PhCOCHCOOEt 0O O
oo CH-CH
411 . »
% py QO C-Ph

NH
11.5. CH;CHCHO H CHyCH—CHCN —> CH,CH—CH-CN —>

CH, CH, OH CH, NH,
A e CH—CH MO o CH,—CH CH- c’o
vam0 o CHyPHT (H-COOH “arcoor ©Fs§ N
_ -H,0
NH,C1 CH, NH, . CH, N\ L0
¢
CH,

11.6. ((N)g?\OA kQﬁHO@_’_HOQOL /H\
@ @ 21,0

it
11.7. Sa C‘“‘CN Hzof'H “COOH _6H
NO, “2H0
't 0
C.
— @: COOH _t° o
NH, H0
H
axit izatinic izatin

11.8.
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O 2 00
——
—Cl
il
O

OH_ Mg
MezNH + CI(CH2)';C1—_)" MezN(CHz)qu — > MezN(CHz)quCl

2 H3 | i)’ |
3. -H,O Me
2 N/

11.9. CH;NH, + 2CH,=CHCOOEt —> CH,N(CH,CH,COOE),

% o Q
t
EIOC\ C< Et l Q _ Q
CH, “CH, 1. NaOEt 1. OH i. PhMgBr
u | 2.H? N° 2HY N/ 2.H0
2C\N/ [ 3.t )
CHS
Ph, OH Ph Ph
OIS e
N t N N
CH, CH, CH;
Yee
11.10. N—-COMe NMeCOMe NMeCOMe NHMe
t COPh COPh
— — — —
i cl a
A B C D
NMeCOCH, Br Me O Me
com N-C-CH, N—cZ
— IOC — O _>
go
Ph
E F G
11.11. ,
_, CO-NH-Ph
C4H,CH(COOE), + PANHNHPh —> C;HyCH{ | —

CO-I:IH—Ph
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N—Fh
— ClHy
N—Ph
O phenylbutazon
11.12.

a) Hop chat C;H;NO, thudc loai azalacton ¢é cong thic cfu tao nhu sau:

~CH.
CH3/ &N)H 3

Su tao thanh azalacton:

S0 It 0
CH,CONHCH—COOH —3 CHy~ C—NH- (I:H—c(/ —

Phuong trinh phan itng:

Tos-NHCH,~C-O-C-OFt o, Tos-I\_I—CHT%—O—(;,‘I—OEt

0] 0] oON_O —
BtO-C-0O~C-CH,-N-Tos
0 O
CH,., O
Tos—N/ 7 -
—_— i [ + 2EO0 + 2C0,
C N-—Tos

0/7 ~ CHz/
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1113, 9
h No2 <j],No2 No2
—
N N
H H
A C
NH NH
NH~ \ﬁ F NH” \(I?—©—F
0 0
> NO, — NH, —>
D E
/NH\
NH ﬁ N=N~_
~g T oY
F
CH,— COOH CH,—NH
b) r'ssz — 4 2 JC-Hh —>
2 HOY O 0
H
CH,~NH,_ N
—> MeN-C{ S — Me,ZN—[\\C —Ph
0 0 o
I J
11.14. ,(;L = _}/3 —_— OH 1. OH
NH,CH,CH; 0 B 2.H*
NH2
HS
—_—
o
11.15.

a) CH,OH-CH,CH,CH,CHO

b) CHOCH,CH,CHOHCH=CH-CH=CH,

¢) CH,CH,CHOHCHOH(CH,);COCH,

d) CH,OH-CH~CHOHCH,C(CH,);CH-CH,0H
CH,OH 0 C,Hs

5-hidroxi pentanal
4-hidroxi octa-5,7-dienal
6,7-dihidroxi nonan-2-on

2.8-di (hidroximetyl) -1,3-

dihidroxidecan-5-on
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(CHy)sCH,
11.16. PhCHO + CH,OHCHOH(CH,)s;CH, E)-O O 4-hexyl-2-phenyl-1,3-
\g dioxolan
Hai san phdm Ia hai déng phan cis va trans.
11.17.
Ol = O
a
NH, N—C/
0 H*
i
N OH - N
4 O 2
— @: A w O @: Sc-R
N R N/
H H benzimidazol
7 S BN
]
b) R _ -~ ¥ . -~ \
\.('_:H/C\OH R,00CI du R (FH O C\,Rl (EH O
NH, HANN oz N cl/
|
R, R,
oxazolidinon

c) B CHO COOQEL - B COOEt
+ CHY OH
2hN
OH COOEx 00

cumarin

Ph Br, Dh~~B N N: uspd  PheoNH,.HCI
11.18. l gy, bk N I 3 _HyPd I 2
Fh 0 Ph HCI Ph O

Ph
1 NaOH T
2HG

JK/\ COOH

din xuat oxazol

Y

2
E100C
11.19. CH,COCH,COOE %*%0- I A o0k
2
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Eis:—\/( COOEt
COOEt
COOEt H
e — —
(_E\._ n
g+ NH,

* HO ) i
H'I-

_no E COOEt Et00C COOEt
B, Y e, MY
N SN
H

11.20. V < ;0; < is; < v
H
Giai thich theo d6 phan cuc, phan tir khéi va lién két hidro.

11.21. ©‘< @ < [NRI\ < Q

Gidi thich theo trang thai lai hod, hiéu ing 7, hiéu ing C.

11.22. o) OH
COOH o
a) @: . @I CH- COOH —> @\)g —- A
NHCH,COOH NH” N N
H H
A B C D
b
‘ ? 0 OH
COOEt C~ CH—
O - QL O )~ QL
NHCOCH,COOEt N~ Cx NS0 N"™0H
2 H © H H
E F G H
11.23.
NH
CH;COCH,COOEt == CH,-C=CH-COOE! _H—(;» CH,-C=CH-COOEt —
OH ’ NH,
EtO0C Et00C |
. ~c . ~o Et00C
COCH,8 li f.‘l —- Il I — - CH Cl
C.:. C—4 C C ™ 3 3
Cf13/ N | CH3/ \N/ ¢, OH
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H,S0
11.24. CH,0OH-CHOH-CH,0H ~--=<—3% CH,=CH-CHO + 2H,0

CHO | st
] (I'.'[-Iz—C[-IO . /'rCH
e » H -H?
22 cH NH
7
H OH

O e O % )

— ——---+-;- —_—

N N N
H H

11.25.
| |
| | N N
(i7=o BO- o O g 0
EO, —— EOH_ —
74 q
R 0 o OH
B C

HCl
OH I
i i
Cﬂ/z - CH .
— — -
Q/ NHCH, 1° . ; | N
&, CH,

H | nicotin

K
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Chuong 12. CACBOHIPDRAT

I. BAI TAP

12.1. Hay cho biét cdc san phdm nhan dugc khi che glucozo twong tic véi HIO,. Cin
bao nhiéu phan tir HIO, dé phin ing hoan toan?

12.2. Hiy xédc dinh cong thitc ciu tao cha cdc chat A, B, C, D biét rang:

a} A + 4HIO, — 3HCOOH + HCHO + CHO-COOH

b) B + SHIO, — 4HCOQOH + 2CHO

¢) C+ 3HIO, — 2HCOOH + 2CHO-COOH

d) D + 4HIQ, — 4HCOOH + CHOCOOH

12.3. Vi€t s¢ d6 chuyén hod andozo thianh 2-xetozo biét ring andehit dé bi khir hon
xeton khi dung k&m va axit axetic.

12.4. Goi tén cic hgp chit dugc tao thanh khi oxi hod phan huy axit 2,3,5,6-tetra-O-
metyl-D-gluconic.

12.5. Hop chat A, CsH 40,4 quang hoat, tic dung vdi amhidrt axetic cho diaxetat,
nhung khéng cho phin ing tring bac. Khi cho A tic dung véi axit lodng s€ nhan dugc
metanol va B, C;HzO,. B quang hoat, khit dugc Ag(NH;)," va tac thanh triaxetat khi tic
dung véi andehit axetic. Khir hod B nhan dugc C, C4H,,0,4 khong quang hoat. Oxi hod B
trong diéu kién ém diu s& nhan dugc axit D, C;HzOs. Xir }i amit clia D bang dung dich natri
hipocloro lodng s€ dugc D-glixerandehit C3HgO5. Dua trén cic dit kién di cho hidy xic dinh
c4u triic vi c4u hinh ho4 1ap thé cha cic hop chat A, B, Cva D.

12.6. Thyc hién diy chuyén hod sau:

D-glucozo cho trong tic vdi hidroxylamin trong moi trudmg kiém duge A. Pun A véi
anhidrit axetic dugc B. Khi dun B vai dung dich amoniac ciia bac oxit thi s& duge C. Giai
thich.

12.7. D-idozo cé cdu hinh khic D-glucozo & C-2, C-3 va C4.
a) Hiy viét cic c&u dang ghé, d6ng phan nio bén hon, vi sao?

b) D-idozo ¢6 thé chuyén thanh 2-xetozo (D-socbozo). Hay vé dang furanozo cla
D-socbozo.

¢) Khi dun néng D-idozo mat nuéc thuin nghich va tén tai chu yéu duéi dang
1,6-dihidro-D-iodopiranozo. Hiy cho bi&t phan Gng nay thich hgp véi dang déng phan nao?
Viét cong thiic c4u tao cha chit fy. Vdi glucozo c6 xdy ra phan tng nay khéng, vi sao?
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12.8. Tir D-galactozo hidy diéu ché axit glioxylic va axit D-glixeric.
12.9. Hay chuyén D-glucozo thanh L-gulozo.

12.10. Tir cloaxetandehit va BrMgC=CMgBr hiy viét so d6 diéu ché D-allitol (A) va
D-galactiol (B)

CH,OH CH,0H
—1-OH —1OH
——OH HO——
——OH HO—
——OH —-OH
CH,OH CH,OH
(A) (B)

12.11. Tir glucozo hay viét phuong trinh diéu ch& axit a-metylcaproic.
12.12. Chuyén D-glucozo thanh axit meso-tactaric.
12.13. Tir D-glucozo viét so d8 chuyén thanh 1,4 : 3,6-dilacton cia axit D-glucaric.

12.14. Hiy viét cong thic chi€u Fiso cia cic déng phan pentulozo (xetozo cé 5
cacbon).

12.15. D-Apioza c6 cOng thic nhr bén CHO

Hay cho biét: —1— OH
a) Apioz¢ ¢6 bao nhiéu tam b4t doi. HOCH; —~ OH
b) Khi khir hoa thanh anditol cé con quang hoat khong? CH,0OH

¢) C6 bao nhiéu tam b4t d6i & dang furanozo va bao nhiéu déng phan 14p thé.

12.16. Vi€t cong thic chi€u Fisc cia cic chat dudi day va cho bi€t chét ndo:
- a)thuéc diy L

b) duimg deoxi

¢) dudng ¢6 mach nhinh

d) thudc loai xeton

¢) dang furanozo

f) ¢6 cau hinh a & cacbon anomeric khdng?

1. o 2. (cll:;zOH

HOCHz'm OH o
OH

OH
OH CH
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OH CH,OH
3. 0 4. g 0
CH;, CH,0H
OH H OH OH H OH

12.17. Vi€t cong thiic Hauot cla:

a) 4-O-(a-D-glucopiranozyl)-B-D-mannopiranozo.
b) B-D-arabinofuranozyl-a-L-arabinofuranozit.
12.18. Hoan thanh diy phan ing sau:

' H,0"
Metyl a-D-glucozit (dang piranozo va furanozo) E(—)& A %ﬁ- B — C

12.19. Hexozo nao cho ciing axit andaric khi oxi hod gidng nhu khi oxi hoa D-glucozo?

12.20. Khi thuy phan phlorizin C;;H,40,9 ¢6 mat emunxin thi thu duvge D-glucozo va
hop chéit A. Xit 1i phlorizin v&i metyl iodua du khi cé6 mat K,CO, va sau d6 thuy ph4n bing
axit thi duge hop chat B. Hiy cho biét c4u triic clia phlorizin. '

OR
SR =
RO 2CH2—©— OR v H > hopchitA
R=CH; — hgpchatB
OH

12.21. A 12 mét andopentozo dugc chuyén hod thanh cic chét theo so dé sau:

A 9% g (CsHyO5) khong quang hoat

dng hop Kiliani .
A S C(CgHy,0q) + D (CeH;,0¢)

HNO
C —> E (C4H,,04) quang hoat

HNO
D —3 F (CeH;90g) khong quang hoat
Hiy xdc dinh cong thitc ciu tric va cfu hinh clia A, B, C, D.
12.22. Tt but-2-in-1,4-diol hiy viét so dé 16ng hop erythritol va D,L-threitol.

12.23. Salixin C,4H,404 bi thuy phan bing emunxin cho D-glucoza va saligenin C;H,O,.
Salixin khong khir thude thir Tolen. Oxi hod salixin bing HNO; thu dugc hgp chat ma khi
thuy phin hgp chat nay s€ nhan duge D-glucozo va andehit salixylic.

Metyl hod salixin thu dugc pentametylsalixin, thuy phan hgp chét nay cho ta 2,3,4,6-
tetra-O-metyl-D-glucoza.

Hiy xdc dinh c6ng thifc cdu tric cha salixin.

12.24. Gentiobiozo 12 duong khi, c6 thé tao ozazon, chiu d6i quay va bi thuy phan
bing dung dich nuéc axit hoic bing emunxin dé cho D-glucozo. Metyl hod rdi thuy phan sé
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cho 2,3,4,6-tetra-O-metyl-D-glucozo va 2,3 4-tri-O-metyl-D-glucozo. Hiy viét cong thic
cdu tao va goi tén gentiobiozo Cj,H,,0,.

12.25. Tir pentozo hdy viét so d6 chuyén hod thanh axit adipic (qua giai doan tao
thanh fufural).

12.26. Hop chit thién nhién Y, C;H;,04 khong ¢6 tinh khir va khong di tinh qnang
hoat. Y bi thuy phén bdi dung dich HCI trong nuéc thanh K 12 mét dudng khir. Khi bi oxi
hod béi axit nitric lodng, K chuyén thanh axit khéng quang hoat L, CgH,qOy. Sur thodi phan
Ruff dén t6i mot dudng khir M; chit ndy bj oxi hod bdi axit nitric lodng thanh axit quang
hOat N, CngO";.

Hop chit Y dugc xtr Ii ti€p theo nhau véi NaOH va dimetyl sunfat, dung dich
HCI trong nudc va axit nitric néng. Tir hdn hop san phdm ta c6 thé phan 1ap dugc axit
o,pB-dimetoxisucxinic va axit a-metoximalonic.

a) Hay cho biét cdu tric cia Y, K, L, M, N.

b) Con t6n tai sy khong khing dinh nio v& mit cdu tric khong?

12.27. Hay viét cAu dang 3-piranozc bén nhit cia cdc dudng sau day:

a) D-galactozo ¢) L-mannozg
b) D-mannozo d) L-ribozo
12.28.

a) Vi€t cong thiic cdc hgp chat thude xetotetrozo.
b) Vi€t cong thite Fiso clia 3-deoxi-D-ribozo va 6-deoxi-L-galactozo.

12.29. Hai andohexozo A va B thudc ddy D, khi bj oxi hod bang HNO; cho ciing mot
diaxit quang hoat. Khi thyc hi¢n thodi bién Woh! s&€ duge hai andopentozo tuong ting A’, B’.
A’ by oxi hod bdi HNO; cho diaxit A” quang hoat, trong khi d6 B’ cho B” khéng quang hoat
va khong tich duge. Hiy x4c dinh cong thic cdu tric cha A va B.

12.30.

a) Hay cho biét c4u tao cla san phdm phdn Gng khi cho andohexozo twong téc vai
axeton trong H,S80,.

b) Hay giai thich sy hinh thanh diaxetal (diaxetonua) tir phan tmg néi trén véi
D-glucozo.

c) Hay diéu ch€ D-3-benzylglucozo.

12.31. Hén hgp gém D-glucozo, hgp chdt A 11 epime cha D-glucozo va mot hexozo B
cho phan #ng v6i phenylhidrazin du, thu duge sin phdm duy nhét C, phan tir khéi clia ching
l.'l'l'lg v Céng thic C18H2204N4.
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a) Hiy cho biét ban chat cia hgp chit C. Xudt phat tir cdu tao chia C hay viét céng thic
chiéu Fiso clia A va B.

b) Viét cic cong thiic hemiaxetal piranozo cia A va B.

) Vi chi tao thinh mot san phdm duy nhdt, hdy viét so dé thyc hién qud trinh téng
qudt sau:

D-glucozo+ A+B —> B

12.32. Vi€l cong thic Hauot cla cic san phim CgH,;0¢ nhian dugc khi cho
D-arabinozo phan iing v&i NaCN/ H' réi thuy phan trong moi trudng axit va clia D-tagalozo.

12.33. Tai sao khi nghich chuyén cfu hinh C5 cia D-glucozo lai khéng thu dugc

L-glucozo? Su nghich chuyén nay tao thanh L-idozd. Vi€t cong thitc Hauot va cdu dang ghé
cira L-idozo.

12.34. So sdnh va giai thich sy khdc nhau khi cho mot andohexozo v mot andehit tdc
dung véi lugng du ROH trong HCI khan.

12.35. Ding Na'*CN va cdc hod chdt cdn thiét khdc hay chuyén a-D-glucofuranozo
thanh D-glucozc-ﬁ-”C (nghia la glucozo c6 ol vi tri 56 6).

II. HUGNG DAN GIAI

12.1. H H
SHIO ! )
CHy CHSCHS CHS CHS CHO ——3 CH-OH + 4HO-C-OH + HO-C=0
OH OH OH OH OH OH OH
,I,-Hzo ,L—Hzo ,L
HCHO HCOOH  HCOOH

Cic sin phdm 13 HCHO va SHCOOH.

12.2.

a) A 1a CH,OH+CHOH "~CHOH +CHOH +CHOH-COOH
axit gluconic

b) B la CH,OH~+CHOH~+CHOH ~~CHOH +CHOH ~CH,OH
gluxito}

¢) C 1a HOOC-CHOH+ CHOH+ CHOH+ CHOH-COOH
axit glucaric

d) D 12 CHO+CHOH +CHOH+CHOH+CHOH-COOH

axit glucoronic
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CHO CH=NNHPh CHO CHZOH
| PhNHNH, PhCHO " 7a -
12.3. (g]—[()H——-——-—-—b-(%j—NNHHi —I-COT)-CO
andozo ozazon ozon 2-xetozo
12.4. COOH
H—1-OMe (I"_‘OOH
—_— 1 + '
COOH MeQO H CH,OMe
H— OMe o COOH
MeO—H (o} axit di-O-metyl tactric axit metoxi axetic
H—— OH
H—— OMe COOH
CH,OMe —- H‘i— OMe + H+ OMe
CH,OMe
axit metoxi malonic axit di-O-metyl-D-glixeric

12.5. Xir Ii amit bing NaOCl thudng 1am m4t C clia amit va tao thanh amin (thodi bign
Hopman). Véi amit D, C;H;0,CONH, s€ cho glixerandehit, nghia 12 nhém amino tao thanh
d4u tién s€ bi thuy phan:

COOH CONH, NH,
CHOH CHOH CHOH CHO
H—I—OH - H—]—OH NaOClL, | on _—NH3>H—|—OH
|
CH,OH CH,OH CH,OH CH,OH
D

H
D<= ¢

Hop chit B 1a sin phdm dudng khit ¢6 3 nhém OH tu do (tao triaxetat) v nhém
andehit c6 thé bj khir dé tao thinh C khéng quang hoat nén nhém OH & C, phai cung phia
vii OH ¢ C;. Nhu vay:

COOH CHO CH,OH
H—~OH Jo] H-1-OH [MH H-1-OH
H — OH H — OH H — OH

CH,OH CH,OH CH,OH

D B C

Hop chéit B dugce tao thanh tir A do két qua cia sy thuy phan axit lién két “axetal”.
A 12 metylglicozit. C4u hinh ciia A va B ¢6 thé nhu sau:
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H —— OCH;3 ‘ CH3O—(|3 l H—(II—OH \
H ~1— OH hoidc H-C-OH m"’ H—(F—_OH
H—T OH Q H—IC—OH O H—(F—OH 0
CH, CH, CH,
A B
a-metylglicozit hodc dong phan
12.6.
CHO HC=N-OH C=N CHO
- OH —+— OH —— OAc HO —
HO —/ NH,0H HO -+ Ac,0  AcO — [H;0] —— OH
—_— — —_—
—1OH -HO ——OH ! —— OAc -HCN —— OH
—-0oH —oH — OAc CH,OH
CH,OH CH,OH CH,0Ac C
A B D-arabinozo

Day 1a phan ing thodi phan Wohl. Oxim A bi axetyl hod, sau ddy dun néng dé loai
mot phan tir HOAc tao thanh nitrin B. Tiép theo xay ra sy chuyén ddi este, axetyl trong B
chuyén thanh metylaxetat va gidi phéng cdc nhém OH, ti€p sau d6 la qud trinh tdch loai

HCN.

12.7. a) Hai c4u dang ghé€ clia D-idozo la:

HO—1—

OH
HO——

CH,OH

OH
HO OH
%
OH OH

dbng phan o

OH
HO OH
-O
OH
OH

b) C4u tao clia D-socbofuranozo:

e
——

oH
HO oH
oH
OH

céu dang bén hon vi
¢6 nhiéu nhém the bién

OH oH
HO
OH
OH

ciu dang bén hon
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CH,OH
c=0
— OH

HO—
—1— OH

CH,0H

HOCH,
0

H

CH,OH (OH)

OH (CH,OH)

OH

¢) Phan ting dehidrat hod déng vong noi phan tir thuan lgi khi nhém OH & C, va
CH,OH déu & vi tri truc. Vay f-D-idopiranozo s thyc hién phin itng nay, con glucozo

khéng thuc hién duge:

OH OoH o)
-H,0
%Sy e
OH OH
OH OH

HO—

12.8.
—— OH —— OCH,4
Ho—+ P gy HO——
HO—— HO~—
CH,OH CH,0H
D-galactopiranozo
12.9.
CHO COOH
—1— OH —— OH
Ho—+ 9% Ho H*
—1— OH —— OH ~“H0
—— OH —— OH
CH,OH COOH
CH,OH
T OH )
+ a
H a ¢
Ho L —4—on
|_—— OH

=N

COOH
"o e
2HIO Br
—% Ho I *
I HA  coon
H—|— OH
OH
H, CH,OH
T
c CH,OH
— OH | —— OH
Ho—+ Q@ Nale) po L .
— ~——OH
——OH ——OH
COOH COOH
CH,OH CHO
——OH HO——
~~ OH —+on
OH HO
CHO CH,0H

L-gulozo
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12.10.
CH,CI CH,m) CH,OH
MgBr H,0* H——OH goy H—+—O oy~ H-OH
I e —_— ——
CH C H,0
2! + ] ] 1l
CH,C(1 C C C C
MgBr H—1— OH H— H—i—— OH
CH,OH CH,0H CH,0H
H T xmmo T T
2 C S —|—OH ; HO——
Pdf‘BaSO4 1 loang. Ianh —— OH HO ———
c —— OH — OH
—I-OH CH,OH CH,OH
CH,0H

12.11. Chuyén glucozo thinh fructozo nhy bai 12.3, ti€p theo thyc hién nhu sau:

(|2H20H (EHZOH ?HzOH (EH3
= N H,0"
C=0 HON,  C(OH)C 4 C(OH)COOH ( CHCOOH
(CHOH); (CHOHD; (CHOH); b (CHy
CH,OH CH,0H CH,OH CH,4
axit a-metylcaproic
12.12.
CHO COOH (COO),Ca?* CHO
—T— OH —T— OH —T—OH HO —T—

HO Br,+ H,0 HO 3 HO Hz?"g OH
—— OH —T—OH ~1~ OH Fe’ —— OH
—1— OH —T— OH —— OH CH,OH

CH,OH CH,O0H CH,OH
D-arabinozo
CHO COOH
thodi bién Ruff —— OH  HNO, — OH
— OH —t— OH

CH,OH COOH
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12.13.
CHO COOH 4 OH
—— OH —1— OH 0
HO—— HNO, HO-+— ~H0
——OH T5r ( t+ou/ —=— © 0
—— OH —— OH —0
CH,0H COOH HO g
12.14. C6 7 déng phan:
CH,OH CH,OH CH,OH CH,OH
CO CO COo CO
—T— CH BO—T H—T OH HO—TH
—TOH HO—T— HO— H H—T" OH
CH,OH CH,OH CH,OH CH,OH
D-ribulozo L-erythro- L-xylulozo D-threopentulozo
pentulozo
CH,OH CH,0OH CH,OH
H—1T—O0OH —T—OH HO ——
CO CO CO
H—— OH HO —1— —1 OH
CH,OH CH,OH CH,0H
12.15. a) Apiozo ¢cé mot tam bt d6i & C,.
b) Khi khir hod vin con quang hoat:
CHO CH,0H
——OH —+— 0
NaBH! . H
HOCH, & OH HOCH, —1 OH D-apiitol
CH,0OH CH,OH
¢} C6 3 cacbon bét d6i, 4 dang déng phan:
OH O, OH O_H
4 1
CHOH ,cHO ~—™ \CH,OH +  \CH,0d
\ 2 / 2 H 2 OH
OH OH OH OH OH OH
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OH 0. OH o_H
OH o —> SOH + SoH
H OH
3 2
OH OH OH
CH,OH CH,0H CH,0H

12.16.
a) 1 va 3 1a dudng thudc diy L;

s CHO 3. CHO
HO —— — oH
HO —— HyC —— OH
——OH HO ——
HO —— CH,OH
CH,OH

b) 2 1a dudng deoxi:

CHO
——OH
— OH
~-oH

H—H
CH,0H

c) dudng s6 3 1a dudng ¢6 mach nhénh.

d) 4 1a dang xeton:
(|3H20H
CH,0H

H CHOH = T OH

OH OH ——OH
CH,OH

e) 2 12 dang furanozo.

f) dang a-piranoza cha D-xetozo.
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12.17.

CH,OH CH,0H
a) O O, oH
H OH Hi
HO O
OH
o. CHOH
b)
H
HOH,C . O
OH
HO
OH
12.18.
H —~ OCH,4 H-}-OCH, CHO
H - OH oo, BC=0 1. Br, 1,0 COOH
HO —— O —» HCOOH O 72 HO COOH
H—T OH H-C=0 H— OH
H HA———! CH,OH
CH,OH CH,0H
Metyl a-D-glucopiranozit
H —— OCH, \ H—= ocH, I CHOCOOH
H —OH sHio, HC=0 1. Br,.H,0 GOOH
HO——H 0O —> H-C=0 O 5o = |H-G-OH | — ¢OOH
H—— Hp— & COO CH,OH
- OH H-C=0
CH,0H H-C=0 —> HCOOH
H
12.19.
D6 1a L-gulozo. That vay:
CHO CH,0H COOH CHO
HO —- —OH —+ OH — OH
HO —— _ —OH  HNo, ——OH HNO, — OH
—~—~OH ~— HO— © . HO—+ “*  HO—
HO — ——OH —— OH —— OH
CH,0H CHO COOH CH,0H
L-gulozo D-glucozo
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12.20. Dya vao két qua thuy phan ta ¢é cong thikc:
OCH,
CH;C COCH,CH, OCH,
O—B-D-glucozo
Vay cong thidc cdu tric cta phlorizin 1a:

e}
H e} OH

HO
OH

oH
12.21.

- Oxi hod bang HNO;:

HNO
CH,OH(CHOH),CHO —3% HOOC~(CHOH),~COOH
- T8ng hop Kiliani:

CHO C=N COOH =0 | CHO
GHOH HCN CHOH H0 CHOH -HO  CHOH Khig *CHOH
CHOH CHOH CHOH CHOH O CHOH

CHOH CHOH CH — CHOH

| }
Nho t6ng hop nay ma ta ¢6 thém 1 cacbon bat d6i mdéi (¥).

- Thodi bién Wéhi:

CHO CH=N-OH C=N HCN
CHOH HN-OH = cHoH O, cHoH A&O  cHO
CHOH CHOH CHOH CHOH
Diaxit nhan dugc bing cich oxi hod A c6 thé 1a:
'COOH COOH
H -2— oH H——OH
1 0H ®B) hodc HO——H (8"
H—— OH H—— OH
COOH COOH

Vi A thudc day D nén cdu hinh cla nguyén tir ct duge xic dinh H—ﬂ— OH. Mat khic
B khong quang hoat nén phai c6 mit phing d6i xitng trong phan tir, va nhu vay c4u hinh ca
c? phai cling phia véi ct,
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Nguoc lai, C* ¢6 thé c6 hai c4u hinh 1am cho diaxit khong quang hoat (mat phing doi
Xiing vin dugc bio toan).

Hai axit E va F khdc nhau bi c4u hinh C? (cacbon bét d6i méi dugc tao thanh do téng
hop Kiliani) nhung dot véi cdc C* khic thi ¢6 cling c&u hinh nhu A hoac B. Vay chiing c6
thé Ja:

'COOH COOH
H 34— oH HO——H
H—1t— OH (E hoicF) va H——OH (F hoic E)
7 H— ?——2
H—1— OH H——OH
*cOOH COOH

& day C* 1a C* chia diaxit B.

Néu C* & E va F ¢6 cdu hinh 0H—|— H thi hai diaxit nay s& quang hoat nhung néu cé

cau hinh H—|— OH thi c6ng thifc bén trdi & trén 13 cOng thic cia moét hop chdt khong quang
hoat.

Vay F la: con E ¢6 thé €6 3 c4u hinh:
COOH COOH COOH COOH
H —1+——OH H OH HO —— H HO——H
H ——OH H—— OH H-+—O0OH H-—+4— OH
H —1—OH HO—/—H H—-0OH HO—1—H
H <4 0H H—— OH H——0OH H—/—OH
COOH COOH COOH COOH
Do dé:
CHO COOH CHO CHO
H — OH H— OH HO—H H—OH
H —-1- OH H— OH H—0H H——OH
H —/— OH H—— OH H-+—0OH H—OH
CH,OH COOH H——O0OH H——OH
A B CH,0OH CH,0OH
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12.22.
H._ __ CH,OH CH,OH
H, C KMnQ, H—— OH
> I — T
Pd _C H—-~ OH
CH,0H H™ " CH0H CH,OH
ﬁ erythritol
C
| HOCH H CH,0H
CH,0H Na ™ ﬁ/ HCOOOH H-1— OH
T _C > H— OH
3 H CH,OH CH,0H
erythritol
H CH,0H CH,0H
H, ~¢” 7 HeoOOH g op
— > 1l —_—
CH,CH Pd C HO—+H
! H” ™ CH,0H
¢ CH,OH
C
| HOCH,.. _H . CH,OH
CH,0OH Na C KMnO, H—— OH
NH C HO——H
* H” ~™CH,0H
2 CH,0H
D.L-threitol

12.23. Salixin 1a dudng khéng khir va 1a B-glucozit (thuy phan bing emunxin):

RO—H
-r~OH H,0
HO—— O ——> D-glucozo + ROH
enzim o
—T— OH saligenin
(C7HO,)
CH,0H
salixin

Trong cong thic C;HyO,, ROH xuit hién nhan thom. Téch dugc andehit s'alixylic,
diéu dé ching té chi oxi hod nhém —CH,OH thanh —~CHQ:

CHO CH,0H
H
CH,0H

HO

Saligenin I o-(hidroximetyl) phenol
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Cong thifc cau tric cha salixin la:

CH,CH
HO 0 CH,OH
HO o
H
o-(hidroximetyl) phenyl-B-D—glucopiranozit

12.24. Cong thitc cha gentiobiozo la:
C[{20H

6-0-(B-glucopiranozyl)-D-glucoplranoza

|
' v

CH,CH CH,
HO O O, HO O OH
HO HO
OH OH
CH,OMe CH,CH
O
/m mm
OMe
2,3,4,6-tetra-O- 2,3.4 -tri-O-
metyl-D-glucozo metyl-D-glucozo
12.25.
—CH-CH- CH-C
HO /CH C\H OH M0 P, \@

-H,0
CH, ,CH-CHO——> |CH  C-CHO| —— ﬂ_cﬂo —

OH OH OH OH

KMnO, (0
O H =co, 0 xuclﬁc

H,0
B cny,c, EY oN(CH,),ON —2> HOOCCH,CH,CH,CH,COOH

Hf
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12.26.
a) Y la metylglicozit
Lapluan timra K, L, M, N.

Y tén tai & dang vong 5 canh:

CHOCH,
(I)H 0 —OH
H? OCH, hoic HO—T
HOCH, —— OH
HO OH 0 —
CH,O0H
COOH COOH
—-oH -} on
— OH HO
L —+-OH  hoac HO-
-1 OH —— OH
COOH COOH
CHO COOH COOH
HO HO - 1 oH
HO —— HO —— hoac — OH
— OH —{ oH HO ——
CH,OH COOH COOH
M N
OCH, ,
- H HNO, o0
xﬂ——r--—»——r—ﬂooc/k( H+HOOC)\C00H
((H,),50,
OCH,
HOCH,
O~ s OH OH
OH 0
K hodc HO OH
OoH OH
HOCH, OH
HOCH,
C())H e OC O}(IJ
Y hoa
O'C HO (EH3
oH OH
HOCH, ol
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b) Khéng khing dinh v& mat cdu tric:

- Ciu hinh & C anome:

- Céc vin d€ thao luan déu ding cho ca diy D 1in day L.

12.27.

a) D-galactozo

CHO

— OH

HO——

HO——
~ OH

CH,OH

b) D-mannoza

CHO
HO——
HO——

—— OH
—T— OH

CH,OH

¢) L-mannozg

CHO

- OH

—1I— OH
HO——

HO—T—
CH,OH
d) L-ribozo
CHO
HO——

HO——
HO——

CH,OH

CH,OH

HO' cn,0H

O
OH

HO

HO —0O OH
H

CH B-D-galactopiranozo

CH,OH

o
HO

O,  OH

HocH, PH
b OH

B-D-mannopiranozo

" )

H Hi
HO 0O HOCH,
CH,0H How OH
H

OH B-L-mannopiranozo
OH HO - OH

How

OH OH

B-L-ribopiranozo

12.28. a) C6 hai hgp chit xetotetroza, d6 1a:

CH,OH

D-erythrulozo

CH,0H

C=0

L-erythrulozo
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b) CHO CHO
—1—OH HO——
-1+—H —— OH
——CH —— OH
CH,OH HO——
cocdixepozg CH,
L-fucozag

12.29. Andohexozo bing thoii bi€n Wohl ta s& dugc andopentozo. Oxi hod bing
HNO; ta duge 3 diaxit day D la: HOOC-CHOH-CHOH-CHOH-COOQH:

COOH COOH COOH COOH
—— OH —OH HO —-1— HO ——~
—1— OH HO—— HO —— = —— CH
—— OH OH —— OH —— OH

COOH coon COOH COOH

I It III

Va chi ¢6 III 12 quang hoat, d6 12 A”. C6 hai hgp chédt IV va V ¢6 kh& nang tao thanh
A’, hai hop chét nay khic nhau c4u hinh & C,.

CHO
HOC ——

Iv HO —

VI

HO ——
~—-oH
CH,OH

A

l HNO,

COOH
HQ —
HO ——
HO ——
—— OH
COOCH

Wiohl

CHO
HO -
HO ——
— oH
CH,0H

K
l HNO,

COOH
HO——
HO——

—1T—0H

COOH

A”

CHO
—-oH

HO ——

HO ——
—1 oH
CH,0H

l HNO,

COCH
—— OH
HO —
HO ——
—1— OH
COOH

VII

Oxi hod IV thu duge diaxit quang hoat VI, con V cho diaxit khong quang hoat VII.
Vay A cé ciu riic IV.

Mot andohexozo khdc khi oxi hod ciing c¢6 thé cho diaxit VI, andohexozo nay khi

thodi bi€n Wahl rdi oxi hoa ciing cho diaxit I khéng quang hoat:
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CH,OH CHO CHO COOH
HO HO —- —|-oH —| oH
HO = 4 ong Wen, Loy HN9 | o
HO —— — oH —+ OH -1 oH
— oH —-oH CH,OH COOH
CHO CH,OH I

Andohexozo do chinh 12 B. Vay cong thitc ciia A va B la:

CHO CHO
HO ~}- HO -
HO —oH
HO —on
—OH — OH
CH,0H CH,OH
A B

12.30.

a) Cdc nhém OH cis tao thanh axetal vdi axeton dugc goi la axetonua:

-C-O CH3
) N 7 n =0 hoac 1
((|3)n C

-C-0  CH,

b) Trong D-glucopiranozo chi ¢6 1 cap OH cis & C? va aC'. Tuy vay, D-gluco-
piranozo s& can bing vdi mot vai dang D-glucofuranozo, dang nay c6 2 c¢ip OH cis nhu hinh
vE dudi day. Su hinh thanh diaxetal kéo can bang vé phia D-glucofuranozo:

HO—(II[-IZ CH; C/O_CIH?.
- N A
HO—CH CH,” SO-CH
OH ]! OH
3 ogH gt
O CH,

«-D-glucofuranozo

¢) OH tr do & C* cia diaxetonua dugc benzyl hod v6i PhCH,Cl / NaOH. Thuy phan
trong moi trudng axit sé& giai phéng 4 nhém OH va ta duge san phdm 1a D-3-benzylglucozo.
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12.31.
a) CHO GH=N-NHPh
—1—0OH C=N-NHPh
HO T PhNHNH, du HO—1— Cé cong thirc
—1— OH —4+— OH CgH,, 04N,
——OH —1— OH
CH,0OH CH,0H
C (ozazon)

Tir d6 suy ra A 12 D-mannozo va B 1a fructozo:

CHO CH,0H
HO | C=0
HO —— HO——
—T— OH -1 OH
—1— OH T~ OH
CH,0H CH,OH
A (epime ciia D-glucozo) B (hexozo)
b) —on CH,OH
HO— 0
a-D-manno- HO—
piranozd — OH OH HO
CHO { —od HO OH
HO—1— / CH,0H
HO——
H——OH HO— CH,0H
H—— OH \ HO—
CH,OH  B-D-manno- HO— O, OH
piranozo — OH OH HO
%= no
CH,OH
CH,0H

OH O_ CH,OH
a-D-fructo- HO
CH,OH piranozo OH HO
é_ ° / OH HO OH
O—CH, OH
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RCOCH,OH
(I)H
R— CI.' —CHO
H 4
Nhu vay ta ¢6 thé viét:

0Zazon

0] 0]
ozon

D-glucozo + D-mannozo + D-fructozo —= D-fructozo

y PNHNH, o 0 Zn
€ — > R-C—CHO— > R—C— CH,OH

CN COOH
12.32. HO—— HO— CH,OH
HO—+—  pgo*1° HO _no o]
— - QH —™ ~+—QOH —™ 1 HO O
HO—— R CH,0H CH,OH
NaCN/H

OH CN COOH

—— OH |
-1 OH —— OH CH,OH
CH,0H HO—~ H;01* HO—— -Ro
. - ~—OH —™ —+—OH —> H 0
D-arabinozo 4 on 1 on
HO
CH,OH CH,0H OH

?HZOH
HO—~1— — OH HO OH HO
HO— OH (CH,0H) HO CH,0H (OH)

—1— OH

CH,0H

D-tagalozo

12.33. D€ thu dugc L-glucozo cdn phai nghich chuyén c4u hinh ciia t4t ci cic nguyén
tlr cacbon bt d6i trong D-glucozo:

CHO OH OH
—{— OH
HO—— OH
—+ OH OH OH ~
HO— HO
CH,0H OH OH

L-idozo

HO—CH,
HO 0.

OH OH

OH
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12.34. Andehit phan ng véi hai duong lugng ROH dé tao mot axetal, andohexozo chi
phan ing véi mot dvong lugng ROH. S& di ¢6 su khdc nhau nay 1a vi andohexozo da la
hemiaxetal do phin tng cong khép vong noi phan tit gita-OH vd —CHO nén chi cin them
mot duong Iwgng ROH dé€ tao axetal. Didu nay ciing ching té ring andohexozd tdn tai chi
y€u & dang vong,

12.35.
——
H-C—0+\
L/
H-C-0 o
a-D-glucofuranozo M HO—C—H Ef—lgi
HCl |
H-
H-C—OH
CH,OH
14
C7H“04 NaCN C7H1104 —_—
CHO CHOH
ol
C4H704 C4HTO4
1. H,0,0H R
ZW.Ro ~ HCOH HO-C-H
Y |
14 COOH '* COOH
t°| H,0
Y
CHO CHO
H——OH T OoH
- HO——
H——OH  NaBH —~OH
H—— OH = OH
0—C=0 * CH,0H

D-glucozo
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Chuong 13. BAI TAP TONG HQP

I. BAI TAP

13.1. Hop chét A C4H,;N,0, quang hoat, khong tan trong axit lodng va bazo lodng,
phan ing v6i HNO, trong nude tao thainh B C¢H,(,0,, khi dun néng d& dang mat nudc
chuyén thanh C, C4HgO;. Hop chat A phan dng véi dung dich brom va NaOH trong nudc tao
thanh D C4H;N;, D phin tng vé8i HNO, khi ¢6 mat HCI cho etylmetylxeton. Viél cdc
phuong trinh phén Ung tuong tng va céng thifc cdu tric clha cdc hop chat A, B, C, D.

13.2.

a) Dietylxeton ngung ty vdi natri axetilua trong NH; 16ng, sau khi thuy phéan sé& tao
thanh A, hidrat hod A v@i sy ¢6 mat cia thuy ngan sunfat duge B. Hay viét cong thic cdu
tao cioa B.

b) Khi xi If v&i axit khan, chit B s& chuyén ddn thanh déng phan C, biét ring C khong
cho phan \ing halofom. Viét co ch€ chuyén vi khi c6 mat axit, bazo.

c) 5& thu dugc san phim ndo khi chuyén vi cic hidroxixeton dudi day trong moi
trudng axit: 1-fomylxiclohexanol, 1-axetylxiclapentanol va 1-benzoylxiclopentanol.

13.3. Khi dun néng hop chdt A s& chuyén thanh B, C va D. Phan ung dugc thiic diy
khi chi€u xa. Hiy vi€t cong thic cau tric cha B, C, D va minh hoa cdch hinh thanh céc san
phdm nay. '

§) a
2 Me” XA B 0 HCL + CHO + CyH,SCIO
Me Me
A B C D

13.4. Hop chit A, C;HyO; quang hoat, tan t6t trong nudc (cho dung dich cé phan ing
axit vdi gidy quy), khi dun manh s& chuyén thanh hgp chdt B, C,HO, khong quang hoat, tan
vira phai trong nudc (cho phan \ng axit v6i gidy quy), phdn dng véi KMnO, minh liét hon
nhiéu so védi chit A. Oxi hod A bing dung dich axit cromic lodng s& chuyén thanh cht long
bay hai C, C3HgO. C khéng phdn tng v6i KMnO, nhung cho két tha vdi iot trong dung dich
kiém. Vigt cong thifc c4u tric ciia cdc hop chat va cdc phuong trinh phan ing. Bing cich mé
td & trén da du diéu kién d€ xdc dinh c&u tric cha A chua? Giai thich.

13.5. Hai hop chit X va Y cé cong thic C,;HzO. X 1am mat mau nude brom, 1am sii
bot khi tic dung v6i Na kim loai, khi twong tdc vdi axit cromic chuyén tir vang sang xanh.
Véi thudc thir Luca thi X khong phan tng. Hop chét Y vé6i cdc tidc nhan ké trén khong c6
phan ng. Hay dy dodn do 1a nhitng chat gi?
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13.6. Xibeton cé coéng thiic C;;H30O bi oxi hod nhe nhing cho hai axit la axit
octandioic va axit nonandioic. Hdy goi tén xibeton theo danh phap IUPAC va chuyén hdn
hop déng phan ciia né thanh cis-xibeton.

13.7. Hop chat A, C;HzO quang hoat, c6 kha ning héap thu | mol hidro khi c6 mat
platin.

Khir hod A bang phuong phip Wolff - Kischner thu dugc B khéng quang hoat. Oxi
hod B bang KMnO, thu dugc axit xiclopentan-1,3-dicacboxylic. Khir hod A bing LiAlH,
duge C quang hoat. Loai nuéc C dugc D khong quang hoat. Hidro hod D hodc B ngudi ta
déu nhan duoc E.

Oxi hoa D bang KMnOj s& thu dugc F ma khi nhiét phan s& thu duge axit glutaric.

Hay xdc dinh cong thiic cia cdc hop chat tir A dén F.

13.8. Hop chit A phédn (g véi natri nitrit vd HCI cho B va khi. B chuyén thanh C khi
phan Gng v6i HBr. Cho C phan ting vdi A nhan duge D. Mat khéc, cho B tiép xiic v6i Cu &
300°C thi dugc E, E phan ing véi D va hidro khi c6 mit niken s& cho tripropylamin. Hiy
xac dinh cong thitc cua A, B, C, D, E.

13.9. Cho axetophenon tuong tdc vdi benzandehit trong moi trudng kié€m thu durge hop
chit A. B1a san phdm tach nude cla A, khi cho tdc dung v6i HCN thi duge hén hop hai chat
C', C, rong dé C c6 phan Ung véi 2,4-dinitrophenythidrazin. Thuy phan C thu duge D ¢o
cong thite C;gH;40z. Khir hod D thi dugc E, loai nudc E duge F. Lam th€ nao dé chuyén F
thanh 2-metyl-3,5-diphenylpentan-2,5-diol biang c4c ho& chét tuy chon.

13.10. Hay xdc dinh céng thirc clia cdc hgp chét trong cdc diy phan g sau:

1. 2PhkMgBr H,S0O
£ »C—=—3% D —
2.H,0

a) CH,CH,CH,COOH ?A;- B (CgH,,0,)

KMnO, d
— E + F (PhCOPh)

1.0, 1. MeMgBr [H*! KMnQ, d
—- - i - .
)G 7 H,0 H 2. H,0 I ] ™ xiclopentan-1,3-dion +

+ 2CH,COOH

13.11. Khir hod axeton bing magie thu duge hgp chét A, trong moi trudmg axit A s&
chuyén thanh B. Hop chat B khi cé mjt iot va méi trudng kiém sé chuyén thanh axit
CSHIOO2 va 1odofom.

Hidro hoa B dugc C, hop chidt nay khi ¢6 mat axit s& loai nudc thanh D. Xir li D véi
KMnO, loang thi nhan lai A.

Hiy x4c dinh cong thitc cua A, B, C, D.
13.12. Thuc hién cé4c ddy chuyén hod sau:
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a)
HO  H,S0 1.0,
> C——> D mr CHO(CH,),COCOOH
HCN
A B hso q NaNG
—2 3 ?2» F— > G
1
HO _ soc
b) —H"—» ] —% K
H,, Ni v
. PhMgB H,S0
_;};mogr* L LAR v 2224 bhcH-CHPR
- 12
0) 2CH0H ~ K0, 7 2CHOH
Andol (C,) R (Cy)

13.13. Hop chat X (C¢H,OBr) phan ing véi metanol trong moi trudng axit sinhra Y
(CgH 50,Br). Cho Y phan ting v6i Mg trong ete khan, sau d6 cho phan ing ti€p v6i andehit
fomic dugc chét E. Thuy phan E trong moi trudng axit duge F, dehidrat hod F thu dugc
2-vinylxiclopentanon.

a) Hay xdc dinh cong thiic cdu tao cha X.

b) N&u muén didu ché€ F di tir X, ¢6 nhét thiét phii qua cdc giai doan nhu trén khéng?
V1 sao?

13.14. Hop chéit A phan ting v&i PCl; cho B, khir hod B bing H,, Pd nhan dugc
benzandehit. Mat khéc cho B tuong tdc vé&i NH; thu duge C, xit 1i C véi brom trong moi
trudmg kidm thi duge D. Tir B c6 thé nh4n duge E bing cich cho phan tng v6i benzen vi xic
tdc AICl;. E chuyén thanh F khi x{ If v6i hidroxylamin, trong moi trudng axit hop chat F s&
chuyén thanh G. Hiy x4c dinh cong thitc cu tréc cdc hgp chét tir A dén G, biét ring G cling
c6 thé nhan dugc khi cho B phan fing véi D.

13.15.

a) Cho xeten phan #ng véi diazometan & —78°C trong diclometan thu dugc A. San
phdm nay chi c6 thé duge téch ra dui dang hemiaxetal B, C,HzO, khi cho vio hén hop
phan tng 1 mol metanol & —78°C. Hiy xdc dinh cong thic clia A va B.

b) Lay I mol B phan tng véi 2 mol vinyl magie bromua trong THF khan, sau khi thuy
phan bang dung dich nuéc s& nhin duoge C. Xir i C v6i HOCI r6i loai nude thi duge D D
phan Wing vd6i | mol trietylamin tao thanh E, CsH,O.

c) San phdm C tic dung v6i HBr khan trong CH,Cl, khan cho phép nhan duoc F,
C5HgO.
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d) Xt li A méi sinh ra bing dimetylamin & —78°C cho G, chédt niy phan ng véi
axeton trong moi trudmg axit cho H ¢é tén 1-N,N-dimetylamino-1-axetonylxiclopropan.

Hay viét cong thic cdu tric clia cdc chdt trong cic giai doan trén. Ding mili tén cong
chi o su twong tdc cia céc chét dé tao thanh sén phdm.

13.16. Khi bi xit li v6i axit clohidric lodng hogp chat A, C4H,,0,, cho hgp chit B,
C,oH;>0. Khi phdn img v&i brom va NaOH hgp chét B chuyén thanh C, CyH,40,. Khi bi dun
néng v6i hidrazin vi KOH trong glicol, B chuyén thanh D, C,;H,4. Cho B tic dung véi
benzandehit va dung dich natri hidroxit loang, ta nhan dugc E, C;7H40. Khi b:i oxi hod
manh, cdc hgp chit A, B, C va D déu cho axit phtalic. Tir cdc dit kién vira néu hiy suy ra cdu
triic clia cic hop chit A, B, C, D va E va trinh bay o cdc chuyén ho4 4y.

13.17. Khi dun néng hgp chit A, C,H,,0 véi axit sunfuric thu dugc hgp chit B. B ¢6
thé k&t hop | phan tlr Cl, va san phdm C nay duge xir 1i v6i NaNH, cho D, C4Hg. D phan iing
v&i CH;MgBr cho E va giai phéng khi. Mat khéc, cho D tic dung v6i BH; sau d6 véi HyO,/ OH
thi nhan dugc F, C;HzO. Phdn itng cia E véi F sau d6 thuy phan cho G, hgp chét nay bi
hidro hoa véi xiic tic Pd / BaCO, cho H, Cy4H,40. Hay xdc dinh cong thnte cdu tao cia cic
hgp chét tir A dén H.

13.18. Axit mevalonic hay axit 3,5-dihidroxi-3-metylpentanoic giir vai trd quan trong
trong qud trinh sinh téng hgp tecpenoit va steroit.

a) Dun axit (R)-mevalonic v&i dung dich axit v6 co thu duge san phdm A, CgH,0;.
Diing cong thiic c&u tao vi€t phuwong trinh phdn ing. Ding coéng thitc 14p thé trinh bay co ché
phan ing. Cho biét cdu hinh clia A.

b) Khi khir nhém cacbonyl clia A thu dirge sin phim B, CgH,,04. B d& bi chuyén hod
nhd xiic tic axit tao thanh C, CgH;0;. Viét cong thic cdu triic cia B va C c6 ghi ki hiéu céu
hinh. Trinh bay co ch€ clia phan iing chuyén B thanh C.

13.19. Higrin X, CgH,s;ON 1a mot ancaloit dugc tim thay trong cay céca. Hay xdc dinh
cong thitc c4u tao cha higrin, biét ring higrin c¢6 nhimg tinh chdt co ban sau: higrin khong
tic dung v6i benzensunfoclorua, khong tan trong kiém nhung tan trong dung dich HCL
Higrin tic dung v6i phenylhidrazin va cho phan iing iodofom. Néu oxi hod higrin bang CrO;,
€ tao thanh axit hlgl'll'llc C6H] 102N.

Cé thé téng hop axit higrinic bing chudi phan ing sau:

CH(COOE),] Na* B CH.
[ ( )2] a‘.’_ A _...r# B —'ﬂ C(C“H1904) —>

BI'—CHz CH2CH2BI'

Ba(OH), dd Cl it hiaring
( :")2 S p HHL s axit higrinic + CO, + H,0

13.20. Mot axit cacboxylic A t6n tai nhiéu hon 4 dong phan cfu hinh. A 1am mdt mau
nhanh dung dich KMnQ, loang va dung dich.brom trong CCl,. Khit A bing H;, xic tic
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niken, dun néng cho axit tetracosanoic n-Cy;Hy7COOH. Oxi hod A trong diéu kién minh
liét cho hat axit ¢6 phan tir kh&i bang 156 £ 3 va 131 + 2 dvC.

a) Suy ra ciu tao cia axit cacboxylic A.
b) Viét cdu hinh cic déng phan c6 thé clia A.

13.21. Trong qui trinh téng hgp toan phin vitamin Dy ngudi ta dd chuyén hop chat A
thanh hop chét B. Hiy viél qué trinh chuyén hod dé tir chét A, triphenylphotphin, isopentyl
bromua, alyl clorua va cic hgp chét cén thiét khac.

, CHO
cH{
CHB
+ :
: H
HOH A CH-CH=CH, B

13.22. Axit abxixic thuoc loai sesquitecpenoit ¢ nhiéu trong giGi thuc vat, cé tic
dung diéu chinh gifc ngii dong cia ciy c6i vd cho phép ciy tén tai trong didu kién méi
trutmg b4t loi. C6 nhiéu phuong phédp tng hop axit abxixic, & day din ra phuong phép di tir
axeton (d¢€ tao thanh din xu4t cila xiclohexanon) réi chuyén thanh dixeton:

NaNH -2H,0 etylenglicol
> A =5 B(GH;30) — =

3CH,COCH
: ? p-CH;CGH,SO-H

> C(CIIHISOZ) _—
+

H KMnO KMnO
TR —— D (C]]ngoz) W‘L [E] (C11H2004) _Oii-:; F (C11H1304) -

CH,S0,(1
W G (CH,y504)
Tiép theo s€ ndi mach dé tao thanh axit nhu sau:

Metyl-3-metylpent-2Z-en-4-inoat LDA H(Li"C; H;0,) —

G . HO0 CrSO NH,’ 1. CH,ONa, H,0
— > 1(C3H,0sL1) *K i L woam M 2 >

axit abxixic
OMH

a) Vi€t cong thic ciu triic cla cdc chét tir A d€n M biét ring hdn hgp metansunfonyl
clorua va piridin dung d¢ tich nudc ancol bic ba.

b) Axit c6 tinh quang hoat khong? C6 cqu hinh nhu thé nio?
13.23. Hop chit A c6 cong thic phan tir CgH,,

a) Vi€t cong thifc cdu tric cla A biét ring A 1am mdt mau brom khi ¢6 mat AICl,
hodc H,O.
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b) Khi oxi hod A bing dung dich KMnQ, / H,SO, thu dugc axit C;H0,. Vay A iing
vii cong thitc cdu tao nao?

¢) Cho A tdc dung véi Cl, & 600°C thu duge B, tic dung axit 1én B duge C, hidro hoi
C thu duge D, CgH,,. Hiy cho biét cong thic ciia A.

13.24. Hoan thanh so d6 phén ng sau:

Propen
lnzo
N
lCu (300°C) hosc chéit oxi hod
OH A HCN
l lOH_ l
G H2304 H2 (Nl) E
F )
1. H,S0, ‘L i hidrat -
2. H, (Ni) M H, (Py) ] dehidrat hod
H l B
OH™ Lestc hod
H,, Ni

C+D I

' H i ho4
ciing c6 thé M —> Kk 2195 1

13.25. Ngudi ta da diéu ché 2-phenylxic16 [3.2.2] azin tir 2,6-lutidin qua ba giai doan:

1) 2-Phenyl-5-metylpirocolin dwgc tao thanh véi hitu sudt 86% tir 2,6-lutidin va
phenaxyl bromua:

NaH
D)+ me Fowem

2-phenyl -5-metyl pirocolin

2) Xt 1i 2-phenyl-5-metylpirocolin bing phenyl liti trong ete & ~30°C.

3) Cong hop ti€p véi N,N-dimetylfomamit va dun trong thdi gian ngin véi axit axetic
s€ thu dugce san phdm véi hiéu suit 45%.

Vi€t co ch€ phan ing xay ra trong qué trinh téng hop nay. Hiy din ra ciu tric cong
hudng quan trong nhét phit hop vdi chinh cong thiec xiclo [3.2.2] azin. So sdnh tinh bazo ciia
san phdm v6i anilin, so sénh khd nang nitro ho4 v&i pirol va piridin. Nhém nitro vao vi tri
nao dé& nhdt? Cong thidc cha 2-phenylxiclo [3.2.2] azin:
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II. HUGNG DAN GIAI

13.1. Khi xir li A véi Br, trong NaOH (phan tng Hopman) mat 2C, nhu vay hop chat
phai 1a diamit:

CONH, Br,, NaOH NH
- 2 Br,, Na .~ NH,
0, = —_— H
CeH;2N>O, = CHg ] H,0 4 S\NHZ
D

Hop chét D la diamin, deamin hod khi phan tng v6i HNG, va chuyén vi giéng nhu
chuyén vi pinacolin. Nhu vay c6 thé viét phan ing sau:
HNO +
CHy-CH—CH-CH; ——% CH;-CH-CH-CH; —o—> CH;COCH,CH,
—il
NH, NH, OH OH

Nhu vy, hop chat A la diamit cia axit 2,3-dimetylsucxinic ¢é thé tén tai & dang
quang hoat, phan ng vdi axit nitro cho axit 2,3-dimetylsucxinic:

c|:H3 ?Hz II{ (Il)
H-C-CONH, o, H-C-COOH | iy &
— —— Mol e
H,NOC-C-H HOOC-G-H  THo™ cy,—¢ <
CH, CH, Lol
A B c HO
13.2.
9 Ho=C + 0=c{ 2" MO, yemc (B O, By ooy
CH; | *Et HgZ* Et7) |
OH OH O
A B
b) Et Et CH
P e E>C (|f/ e
Et t Yy
oufo__ 7 OH TOH
Et Et
—» Ei—C (I:<C[-I M _ﬁ_(IKCH
Joon3 O OH °
2 w i
H,0
* E‘) C—C-CH; > Eg —C—CHy —» Bi—C-C-CH, - Bt—C—C~CH,
Et

OH Cotn 0
c) /-\H-l- Cu+ _H+
?=0 — \_,'(I::OH — OH
H H
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OH CoXu QMo
D<C—Me — O\S&Me ZH OH

Il H
o—" *on
OH (oMu - T m
O<C—Ph HY I:>\<,C—Ph 640}1
I i
O +YOH
O~ o’ .
133, M~ XA v T O e mao
Me Me Me Me
0* e 0
Me — N 2
Me Me Me + )ljc\

CH, ,C1-0 ‘O
M T IR/ ><\/\Me MeMCl . ><\/\Me
Me Me - B Me Me

0 » OH -

o
=0
Me Ve Me Me k*Me Me M><\./\Me
e Me
/I\/XOH 0.
T M o X

3 dong ti€p khoi mao la phat trién mach

13.4. Cla axeton CH,COCH,4
A la CHy;CHOHCH,COOH
B 1a CH;CH=CHCOOH (cis, trans)

(+]

* t
CH3$HCH2COOH “HO CH,CH=CHCOOH
2
OH

Cro, -CO NaOH, I,
CH;CHOHCH;COOH —=> CH;COCH,COOH —> CH;COCH; ——>

— CH,COOH + CHI,

Pa da diéu kién d€ xdc dinh A vi chi c6 P-xetoaxit thi nhém —COOH mdi dé bi
decacboxyl hod vi vy A chi 12 axit 3-hidroxibutanoic chit khong phai axit 2-hidroxibutanoic.
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13.5. X la but-1-en-4-ol
Y la tetrahidrofuran.
13.6. (CHy)s~
0= C< CH (0)] HOOC(CH,),CCOH
(CH,),~ CH HOOC(CH,),CO0H
Vay xibeton 1a xicloheptadex-9-enon
= —_— g
(CH,),~ CH -20°C (CH,),~ CHBEc H*
cis- + trans-
() ™ CHEr Q  (CHy;~
. Ni
. E o KOH E c\ ﬁ H,, Ni
(CH;)-; ~ 0 (CH,)~.
— - E ) \ (||:H ——}—I?—)v- O=C< (I%H
07 " (CH,,~CH (CH,),~ CH
cis cis-xibeton
13.7. Bla 9 A la xeton chua no: 9
HOOC COOQOH
Cla 9 @ Q F: \ > CH-CH,—CH{
COOH

13.8. A la propylamin PrNH,

B la propan-1-0ol PrOH
C 1a propylbromua PrBr
D la dipropylamin PrNHPr

C,H,CHO.
P

E 14 propanal
13.9.

Ph-(-CHj OH_ PhC—CH, H—ﬁ)Ph —> PhG-CH,-CHPh —>

0O O

0 OH

—> PhC-CH=CHPh HEN PhC-CH,CHPh —> PhCOCH,CHPh —>

0 0] CN

COOH



202 HOA HQC HOU CO PHAN BAI TAP

Ph Fh
— PhCHOHCH,CHPh __, Ph—g Ph  MeMgBr MX‘?
COOH £
Y O)MgBr
F

51 Ph 1. MeMgBr
—_—

!
— \NO~Mer 2. H,0" Me= (G G~ GH-Fh
MERy e OH Ph OH
13.10.
. _Ph
a) A: CszOH i C‘;HTCOOCQHs — CH3CH2C1'12"'(|: ~ Ph
OH

Ph
— CH,CH,CH=CZ pn > CH;CH,COOH + PhCOPh

b) Q —> OHC—O— CHO —» CH,CHOH CHOHCH, —»
=CH

13.11. Ta ¢é so d6 sau:
C5H1902 + CI‘II3

TIZ, OH™

Mg [H']
2CH;-CO-CH;4 T A —> B + H,O

KMn04T ,l, H,
H,0 + D 4[——— C
B 14 mety] xeton (RCOCH,3) va ¢6 6 cacbon. Loai nuéc A duge B nén A ciing c6 6C. A
nhén duoc 1a do khir hod 2 phan tir axeton bing Mg nén 46 13 a-diol Me,C(OH)C(OH)Me,.
Dehidrat hod va chuyén vi a-diol s& nhan duge xeton: -BuCOMe (B) cho nén axit C sé 1a
+-Bu-COOH.

H:¢ CHy CH,
A CH3—(F““(F—CH3 pinacol —> CH;—?—»COCH;, -
HO OH CH, B
CH'; s CH3 H';C CH;
CH]—C CI'IOHCH3 H CH';‘"’C CH—CH3 — CH3—C_CH—CH1

CH3 C c:H3
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-H H3C\ ~ /CH3 KMnO H3q_¢H3 .
= c=c{ oing > CHa~G—G—CH,
H,C CH, HO OH
D A

13.12.

s (T Qf& QLOEOOH (y-coon
A "B C- D |
o« o o™
E

F G
b)H: PhCH,CI L : PhCH,COPh
I: PhCH,CN M: PhCH,CHOHPh
J: PhCH2C00H N: PhCIIzCHzNHZ
K: PhCHzCOCl 0O: HICH2CI‘12NHCOCH2Ph
HQ /OCH3
<) CH‘;CHOHCH:CHO + 2CH3OH - CH3CHOHCH2CH\
OCH,
P
/OCH3
i CH3COCI'12CH\ — CI'I3COCH2C1'IO
OCH;
Q R

13.13. a) Chadt Y chita nhiéu hon X 2 nguyén tit cacbon, 6 nguyén tir hidro va 1
nguyén tir oxi, suy ra X phan tng v6i 2CH;0H va tdch loai 1 phan tr H,O d4n dér su hinh
thanh axetal metylic tir X. Chét F sau khi dehidrat hod tao ra 2-vinylxiclopentanon. Viy F
phai c6 cong thic ciu tao:

o o OMe OMe
Q ) suyra X: Q‘ Y: QLOME" E: QLOM:

. CH,CH,OH CH,Br CH,Br CH,CH,OMgBr
b) Khi di€u ch€ F tir X nhdt thiét phdi qua cic giai doan trén vi néu khong qua giai

doan tao ra Y thi hop chit co magie s€ phan img véi nhém C=0. N& dua thém 1C qua phan
ing véi KCN thi nhém C=0 ciing c6 thé tham gia phin fmg v6i KCN.

13.14. Ta c6 so d6 phin ing sau:
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PRCHO
THZ, Pd
A2 g N B O b+ ki
CH, | \
Alc;lal '
Ol Ho g
Tir s¢ 03 ta th4y ring:
A : axit cacboxylic E : xeton (B — E phan t@ng Friden-Crap)
B : clorua axit F:oxim
C : amit G : amit bac 2
D : amin

Khi hidro hod véi xiic-tic Pd hop chat B ta nhan dugc PhCHO, vay céng thic cia B 1a
PhCOC). Cac chit khdc nhu sau:

A: PhCOOH; C: PhCONH,; D : PhNH, (+ CQOy,); E : PhCOPh
F : Ph,C=N-OH; G : PhCONHPh (F > G chuyén vi Beckman)
13.15.
- N VAN
a) CH2=C=0 + CHz“NEN W 0=C=CH2 + :CHz —
|: :l - . chuyén vi
O\ @i ~d" Yoy, — W nS “ocw,
A H B
b)
0
OH CH O+Mghr CH=CH
s CH,= CHMgBr £y Ay A 1. CH CHMgBr K 2
—_—— —
THF khan 2.H*
H /—\
Cl'I_Cl'I2 +  — H CI'Izq o /El O C[‘[z
St s 2 T
E
~H

0
(%) H-Bl' C]'I3 - HBI' & C['I3
aLa,
F
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d)

[A} OK% -}Z; \/CH c—cH3 DI_ZN&‘)C*%

13.16. Sy tao thanh axit phtalic trong cdc phan ng oxi hod cho thay 14t ca cic hop
chdt déu 14 din xuit cha benzen bj thé hai 14n & ortho:

SN
SN
B phai 12 m6t xeton tir phdn ting:
CioH;20 21 Br’ CsH,00,
B C
C6 th€ suy ra ring & day c6 mot nhém COCH,.

Phan ing:
B + PhcHO OH, E
: CioH20 Ci7H,60
cho thiy sw ngung tu véi mét phan tir benzandehit. Vay xeton khong thé cé cfu tao
-CH,COCHj;, vi néu nhu the thi phai xay ra v6i sz ngung ty hai phan tr benzandehit. Xeton

khong thé ¢6 ciu tric:
O,
CH,

Xeton phai Ja:
CH,CH,
mT Y N\ gnamor
CH,CH, KOH, glicol @[ CH,CH,
COOH CH,CH, COCH=CHCH;
C CH,CH; E
D

Pé tim ra A ta suy luan nhu sau:
C1sHz0, Hs CyoHy,0
Hiéu 6 1a CyH,,. Didu d6 chi xay ra phan tng:
C1aHp0, + H,0 Hs C\gH,,0 + 2C,H,0H
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Loa;i hop chét duy nhidt thoa man dugc mot phan ng nhu the phdi 13 axetal. Vay A 1a

axet_al sau:
CH,CH,
o
GHO™ ™ OCH;
13.17. A 12 mot ancol vi bj dehidrat hod cho B, vay:

H,S0 Qa
CH;CH,CH,CH,0H ——3 CH;—CH,—CH=CH, —> CH,CH,CHCI-CH,C1 —~>

A B C
—> CHyCH,C=CH MEBL_ 1. CH,C=CMgBr
D E
BF, CH,CH,C=C~CH~CH,CH,—CH,
H,0, / OH E)H
CH3CH2CH=CHOH — CH3CH2CH2"CI‘IO G
F
_
537 Baco. CHsCH;CH=CH-CHCH,CH,~CHy
OH
H
13.18.
CH, CH,
H+
a) WzCHzﬁ:CI‘[zCOOH —» (;HzCHz(FCl‘Iz—C:O
OH OH (? OH
HQ OCH; HO _OCH,
. proton ho4 déng vong tich HOH N
COOH nucleophin wH'
po COOH oXg
A c6 cfu hinh R. (A)
b) '
HQ  (CH, RS
B: vi (’? o OH ' C
CH=0
0 H

Co ché€ B — C: proton hod —O—; mé vong; téch H'.
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13.19. Tt cdc dit ki¢n da cho chimg t6 higrin c¢6 nhém amin bac ba va c¢6 nhém
CH_';‘E_ .

O
(CHz)gBl' 2 - Bl'CHzCHzCHzCH(COOEt)z - BI'CH2CH2CH2CBI' (COOE[)z —>
A
D< COOEt Q00 B COOH O_ H
COOEt I 00~ I COOH I?I
CH, CH; CH, CH,
C D E axit higrinic
Vay higrin la: CI:H3
_PhNHNH, | CH,— C=NNHPh
|
CHB
Q—cnz— COCH, NaOt Q—CHzCOOH + CHI,
|
o CH,
| ©O, Q COOH
I
CH,
13.20. + KMnO,
e
+ Br, I = A 14 axit khong no

+H, /Ni, C_ CH5(CH,),;COOH =
= A ¢6 24C, mach thing khong phan nhinh
C,H,,,COOH
HOOC—(CH,),,COOH
156 -3<14n+46<156+3 = 7.6<n<8,07 = n=8
131 -2<14m+90< 131 +2 = 28<m<3,07 = m=3
CgH;,COOH
HOOC-C;H,—COOH
Vi A c6 s6 déng phan hinh hoc nhiéu hon 2% = 4, nén A phéi c6 3 n6i doi, A khong c6
ndi ba:
A:  CH;(CH;);CH=CH-(CH,);CH=CH—(CH,),CH=CH(CH,),COOH
131-2<14n+46<131+2 = 59<n<62 = n=6

Trudng hop 2: i
T op {156—3sl4m+905156+3:>4,2Sm54-7:>m=1é = Loai

16 15 11 10 6 5
A CH3(CH2)7CH= CH—(CH2)3CI'I=CH—( CHz) 3CI‘I=CH( CHz) 3CO0H

Axit cacboxylic A

L+ o 9 axit = 2axitcé de_mg{

Trudng hop 1: {
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S6 déng phan hinh hoc =23 = 8.

S6 16 15 n 10 6 5
TT C=C Cc=C C=C Mo ta dong phan cau hinh ciia A
C:H"\ ‘Clﬂ‘\ ‘C3Hk ,C3HLO0H
i cis cis cis ,o=C o oL
H HH HH H
C'H"\ HH JaHe /H
2 trans trans trans ,C=C: S <
H C’H‘ HH C;HgCOOH
_ H  HH CsHg A
3 cis trans trans L= /C=C: SC
CHiy  CiHY HH C3H4COOH
H_ HH, H H_ =c,C;HsC00H
4 cis cis trans ,C=C: PN
CHiy GHg CsHe H
Cllp HH HH H
e ~ i Y g
5 trans cis cis e S N
W el CHi  C3HsCOOH
CHin,  HH_ M, CiHCOOH
6 trans frans cis N
W cuf HHW H
Gtz ’H H ,H H_ /C3H5C00H
7 trans cis trans e S SN
H CyHy CsHg H
) . H\ /H l'l\ ;CJHG\ ICSH"COOH
8 cis trans cis C=C, Y
[ eqf HH H
CgHyy  CiHs

13.21. Ding phin ting Wittig dé didu ché ylit:

B‘W + PhP La:zg_’_ Ph3PW

CICH,~CH=CH, + Ph.P % Ph,P=CH-CH=CH,

T
CH—CHO Phop
3
oY Hy .
- Ph3P0 Ni

m__
5
:--

HOH HO
A
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™~ CH=CH,
B
CH
13.22. H03;C<m3
a) Axeton —» CH, ?{2 —_— Q — yé\ —
| O
C—OH 0
0/’C\CH2/ \ isophoron L
A B C
, , OH _, o _, 0
5\ OH OH
0 0 0
L L - L
D E F G
CH,
c%c—c(
o N
CHyN o o7 H LDA +_CH3\C—C/H —pO’éEOLj (II/H
He=c” ,  Lc=sc” eooocH, & CoOCH,
H I
CH H CH
— o
SadaN ShaNia
— O’&OH ?/H OH ‘H C/H —
0 COOCH, 0 COOCH,
— OH — OH
o COOCH, o COOH
M axit abxixic

b) Axit abxixic 12 hdn hgp raxemic, khéng c6 tinh quang hoat, c6 c4u hinh Z, E, Z.

4@*&)\2
OH
o COOH
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13.23.

a) Céc cong thic ciu trnic cia A:

w Qran o Qe ® araOra,
CH=CH,

CH=CH,
w0 Oraara, 9 Beme® ® Moo
P CH, Ph ~H
b) C;HgO; 1 axit benzoic, vy A dng v6i cdc hop chdt a4, a5, a6.

¢}

H\C=C<H a H\C=C<H e B,
Q" T @ e SO0 s QO
A B C D
Suy ra A c6 ciu tric a5.
13.24. A: axeton CH,COCH;
B: axit metacrylic CH,=CMeCOQOH
C: axit 3-metylbut-2-enoic Me,C=CHCOOH
D: clorofom CHCl,
E: 2-hidroxi-2-metylpropannitrin Me,COH-CN
F: 4-metylpentan-4-o0l-2-on Me,COHCH,COCH;
G: 2.6-dimetylheptan-2,6-diol-4-on Me,COHCH,COCH,COHMe,
H: 2,6-dimetylheptan-4-ol Me,CHCH,CHOHCH,CHMe,
I: Metyl metacrylat CH,=CMeCOOCH,
J: 2-metylpentan-2,4-diol Me,COHCH,CHOHMe
K: 4-metylpentan-2-ol Me,CHCH,CHOHMe
L: 4-metylpentan-2-on Me,CHCH,COCH,
M: 4-metylpent-3-en-2-on Me,C=CHCOCH;

N: propan-2-ol CH,CHOHCH;
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13.25. Me
/—\ —Br + NaHQD,
PhCOCHz—' Br + —_— Ph(I)CHZ'— T
Me Me
CH"'\ o OH
Ph Ph

PhLl LlCHz% Me,NCHO CH% HQO & -
Ph

San phdm c6 tinh bazo y&u hon anilin vi cap d6i electron khong chia sé trén nito bi

gidi toa nhiéu hon. N6 ¢6 kha ning phin ¢ng manh hon piridin nhung kém pirol. Sir th€ xiy
ra nhu & vi tri mii tén:
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Chiu tréch nhiém xuat bdn:

PGS. TS. TO DANG HAI
Bién tdp va sua bai:

ThS. NGUYEN HUY TIEN

NGOC LINH
Trinh bay bia: HUONG LAN

NHA XUAT BAN KHOA HOC VA KY THUAT
70 Tran Hung Pao - Ha Noi
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(B6 Cong Thuong)
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