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Héa hoc hitu co la mét trong nhitng b mén rat quan trong trong linh
viee Hoa hoc ndi riéng va pham tru Khoa hoc ty nhién noi chung. Tuy nhién
hién nay, cac tai liéu tham khao vé bai tdp hoa hoc hitu co la khong nhiéu. Vi
vdy viéc t(fng hop cac tu liéu dé c6 mot tai lidu tham khdo bo ich va dé tié'p
thu hon la viéc rdt can thiét.

Bai tdp Hoa hoc hitu co la mot tai liéu duoc bién soan dua trén viéc
tong hop lai tir nhiéu nguon tw lidu khéc nhau theo tirng chuyén dé dé hoc
sinh, sinh vién dé ndm bdt. Tai liéu gom hai phdn: Phdn bai tip theo timg
chuyén dé va phdn hwéng dan gidgi. Cac bai tdp trong tirng chuyén dé dwoc
tuyén chon ki lwéng nham muc dich dam bdo cho cdc dang bai tdp khéong
trung lap va hoc sinh, sinh vién co thé tié}) cdn nhiéu huong ra dé khdc nhau
tir ciing mot dir liéu kién thirc.

Bai tap Héa hoc hivu co' bao gom hai tdp:

- Tdp 1: Gom bay chuyén dé twong vng véi ndi dung thuéc phan dai cuwong
héa hoc hitu co va phan kién thirc héa hitu co tir bai alkane dén cetone
(theo chwong trinh héa hoc phé théng).

- Tap 2: Gom cdc phdn tir acid carboxylic dén cdc hop chat di vong. Ngodi
ra con minh hoa thém mét sé bai tdp néng cao tong hop cdc chuyén dé.

Vi la tai liéu téng hop lai cdc bai tdp nam trong cdc gido trinh, sdch tham khdo bai tdp
hitu co, cdc dé thi hoc sinh giéi nén ddp dn cho ting bai khéng thay doi theo ddp dn cia
tueng tai lieu tham khao. Vi vdy Bai tdp Hoa hoc hitu co khong phdi la mot tai lieu do mot
nhom tac gia bién soan ma chi la tai liéu téng hop co chon lva tir cac nguo”‘n tw liéu san

c6. (Tong hop tir nguon Internet — copyright © volemttl@yahoo.com.vn).



Bai tép H6a Hiru Co — Tai Iiéu da?mh cho sinh vién céc tru’(‘ing Pai hoc

Part: 1 HIEU UNG HOA HOC
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Bai 1: Sip xép cac nhom nguyén tir sau theo chiéu ting dan hiéu tmg twong mg, biét trong cdu a thi R

noi tryc ti€p voi S.

a. Hi¢uung-Icua: (1)-SR (2) -SOR (3) -SOR

b. Hiéutng —C ctua: (1) R;NCO- (2) R;NC(=NR) — (3) (R),NC(="NRy) —

c¢. Hi¢uung +C cua: (1) RCO-N(R)— (2) RC(=NR) -N(R)-  (3) RCH,—N(R) —
Bai 2: Dua vao hién tugng cong hudng, viét cong thirc gidi han (néu co) ctia cac chit sau day:

a. CH,=CH-CH,—Cl. c. C¢Hs—CN.

b. p-NO,—C¢Hs—NH,. d. C¢Hs—CHs.

Bai 3: Giai thich tai sao nhiing vi tri o- hay p- cta hop chit C¢HsCH,Cl twong ddi giau dién tir trong khi
dé tai cac vi tri o- hay p- cua C¢HsCCls thi thiéu dién tu.
Bai 4: Dua vao hiéu ung dién tu, hdy so sanh tinh acid cia cac chét sau day:
a. C¢HsOH (1), p-CH30C¢H4OH (2), p-NO,CsH4OH (3), p-CH3COCcH4OH (4), p-CH3C¢H4OH (5).
b. CH3;CH,COOH (1), CICH,COOH (2), CIC;H4COOH (3), IC;H4COOH (4), ICH,COOH (5).

Bai 5: Sap xép cac chat sau theo thi ty giam déan tinh base:

NO, CH:O cl

Wl/ i ;/L ; ~-NO,
NH> 2 2 NH; NH:
(1) (2 (3) 4) (%)

Bai 6: So sanh tinh acid ctia cac hop chat sau: (1) (CH3);C—COOH ; (2) CH;CH=CHCH,COOH ;
(3) CH3CH,CH=CHCOOH ; (4) (CH3),CH-COOH ; (5) CH,=CHCH,CH,COOH.

Bai 7: So sanh tinh base cta cac hop chit sau:

NO, OH SH Cl
; _NO, i
NH; NH: 2 NH> NH
(1) () 3) 4) (5)

AR
i 1-
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc
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Bai 8: Nguoi ta nhan thy rang alcohol tert-butylic tac dung ngay 1ap tirc v6i acid HCI dam dic dé tao
thanh tert-butylchloride bén vimg trong khi alcohol n—butylic trong cting diéu kién phan tmg rat cham.
Bai 9: Xac dinh hiéu ng ctia cic nhom thé sau khi lién két v6i gde phenyl: —Cl, -C(CHs)3, -CHO, -NO,,
—C=N, —CH,CHj3, -N"(CHj)s.
Bai 10: Dya vao hién tuong cong hudng, viét cong thire gidi han (néu co) cia cac chit sau day:
a. Aniline. ¢. Vinyl Bromide.
b. Buta-1,3—diene. d. Acrolein.
Bai 11: So sanh d bén cia cac ion sau:
a. (1) ®CH,CHj3, (2) ©CH(CHj3),, (3) ©C(CHj3)s.
b. (1) ®CH,CHs, (2) ®CH,-O—CHj3, (3) ©CH,—NH-CHs.
c. (1) ®C(CHj)s, (2) ®CH,CeHs, (3) ©CH(CgHs),.
Bai 12: Xé4c dinh base lién hop cua cac acid sau theo quan diém cua Bronsted: H,O, C6H5NH3(+),
C,Hs0H, H;0".
Bai 13: So sanh d¢ dai lién két C—Cl trong CH3CH,Cl va CH,=CH-CI. Giai thich.
Bai 14: Giai thich sy ting dan nhiét d6 sdi cua cac alcohol sau:
Alcohol CH;0H C,HsOH Cs;H,0OH C4Ho,OH
Nhiét d9 soi (°C) 65 78,5 97,2 138

Bai 15: Cho ba gi tri nhiét do soi: 240°C, 273°C, 285°C. Gan ba gia tri trén vao ba dong phan o-, m-, p-
ctia benzenediol cho phu hop. Giai thich ngin gon.

Bai 16: Giai thich sy khac nhau vé nhiét do soi trong ddy céac chat sau:

(n @) @ @
7 N N 7\
| AR [\
. G v
f i
115°C 117°C 256°C 187°C

Bai 17: So sanh kha ning tan trong nudc cta cic chit sau

a. (1) HO(CH,)4OH, (2) HO(CH;);CHO, (3) CsH;,CHO.

b. (1) CcHsNH;Cl, (2) C¢HsNH,, (3) C,HsNHa,.
Bai 18: Acid fumaric va acid maleic c6 cac hang sd phan li nac 1 (k;), nic 2 (k»). Hiy so sanh céc cip
hang s6 phan li twong tng cua hai acid nay va giai thich.

Bai 19: So sanh nhiét d6 nong chay va tri s6 pK, cta 2 acid sau:

CHs, (COOH CHs, WM
H /_\H H COCH
(1) acid iso-Crotonic (2) acid Crotonic
———— - — - — — —f-— e ————— — —f——— - — — - — — —f— — — —f— — =
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc
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Bai 20: X4c dinh tim base manh nhét trong cac alkaloid sau:

(I cHO SR OCOCH,
\N/f CH; | - *OH
ol CH; COOCH,
Nicotine Vindoline

BO***BO***BO***EO***EO***BO***EO***EO***80)08***08***08***08***03***03***03***03***03

Part: 1 HUONG DAN GIAI

Bai 1: Sip xép theo chiéu ting dan hiéu Gmg dién ti:
a. (1)<(3)<(@).
b. 2)<3)<(1).
c. (H<@)<@A).
Bai 2: Viét cong thirc gi6i han:
a. Chét (a) khong c6 cong thirc gidi han.
b. Cong thuc gidi han cua (b)

- I _ (A _
728\ 0 \ ol / 0
i Vi s e
. \@‘ \@— - \QI_

c. Cong thirc gidi han cua (¢)

(ﬂpéﬁ /;p=kr C=N C=N_
= ,/ +
= = =

| NP
v v o N
d. Cong thirc gidi han cua (d)

(CH;

+ + +

CH, CH, CH,

(/ ‘)(:) — - e — N
- =0 1=

N _ P

Bai 3: Giai thich:
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- O hop chit C¢HsCH,CI c6 hiéu ung siéu lién hop duong +H ctia nhém —CH,CI véi vong
benzene lam cho nhiing vi tri o- hay p- cua vong tré nén giau dién tir.
- Trong khi d6 nhém —CCl; hut dién tir manh (hi¢u Gng si€u lién hgp am —H) nén nhiing vi tri o-
hay p- ctia C¢HsCCl; thi thiéu dién tu.
Bai 4: So sanh:
a. 3)>@#>1)>(5)>Q2). b. (2)>(5)>(3)>(4)>(1).
Bai 5: Chiéu giam dén tinh base: (3) > (1) > (4) > (5) > (2).
Bai 6: Chiéu ting dan tinh acid: (1) < (4) < (3) < (5) < (2).
Bai 7: Chiéu giam dan tinh base: (3) > (4) > (5) > (1) > (2).
Bai 8: X¢ét 2 phan ung sau:
(1) (CH3);C—OH + HCl —™ 5 (CH;);C—Cl + H,0 ¢6 vén téc phan tng 12 v,

(2) CH3CH,CH,CH,—OH + HCI LN CH;CH,CH,CH,—C1 + H,0 ¢6 van tdc phéan tng l1a v,
Co ché phan tmg du 1a Sy' hay Sx* déu trai qua giai doan tao carbocation. Carbocation cang bén thi phan
g xay ra cang uvu tién. S¢ di v; >> v, 1a do carbocation (CH3);C® bén hon CH3;CH,CH,CH,® nhiéu.
Diéu nay giai thich dwa vao +I ctia (CH3);C® 16n hon nhiéu so véi +1 ctia CH;CH,CH,CH, .
Bai 9: Khi lién két v6i gdc phenyl thi:

- —CHO, —NO,, —C=N gay hiéu tng -1, —C

- —Cl gay hi¢u img -1, +C

- ~N"(CH3); gay hiéu ing -1

- —C(CHs;); gay hiéu ung +1

- —CH,CHj3 gay hiéu tng +1, +H
Bai 10: Cong thuc gio1 han:

a. Aniline

. +
(Nm, NH, NH,

-
F - e N
e 5 = [ ]=

N ™ Z

b. Buta-13-diene: = 'CH,-CH=CH-CH,

¢. Vinyl Bromide: “CH,-CH=Br"

d. Acrolein: "CH,~CH=CH-O"
Bai 11: So sanh d¢ bén:

a. (3)>@)> ().

b. (3)>(2)> (D).

¢. 3)>@)>®).
Bai 12: X¢ét bang:
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

—_———— — - — ——f—— — - — — —f—— — — = — — — = — — == — — — = — — — = — — = — — —f— —
acid H,0 CeHsNH;™ C,HsOH H;0%
base lién h(]’p OH C6H5NH2 C2H50_ HQO

Bai 13: Do dai lién két C—Cl trong CH,=CH—CI ngan hon trong CHs—~CH,—Cl vi:
- CH3-CH,—Cl ¢6 hiéu tmg —1.

A 5 Y
- CH=CH>Cl Ngoai hiéu tng —I con ¢6 thém hiéu Gng +C lam giam do dai lién két C—Cl

(lam d6 dai lién két C—Cl ngéan hon lién két C—Cl binh thudng ddng thoi lam lién két C=C dai
hon d6 dai lién két C=C binh thuong).
Bai 14: Do ca 4 alcohol déu tao c6 thé tao dugc lién két hydro lién phan tir nhung do khéi lugng phan tir
clia céc alcohol tang dan nén nhiét do soi ciing tang dan.

Bai 15: Ta c6 ba dong phan o-, m-, p- ciia benzenediol

Ol OH
)
‘\\ OH OH
(1) 240°C (2) 273°C 3) 285°C

(1) ¢6 lién két hydro ndi phan tir nén nhiét do soi 1a bé nhét.
(2), (3) déu c6 lién két hydro lién phan tir nhung lién két hydro ciia (3) bén hon ciia (2) do it bi can tré vé
mat khong gian.
Bai 16:
- Ta c6 nhiét do soi cta (1) < (2) 1a do hai cht nay khong tao duoc lién két hydro nén nhiét d6 soi
phu thudc vao khdi lugng phan tir.
- Lai co, nhiét d6 sdi cua (4) < (3) 1a do mic du ca hai chat déu c6 lién két hydro lién phan tir
nhung lién két hydro cta (3) dang polymer con cta (4) dang dimer.
Bai 17: Kha nang tan trong nudc cua:
a. ()>@2)>0O). b. (1)>(3)>(2).

Bai 18: Xét cac chuyén hoa:

HOOC H HOOC H ‘00C H
H COOH -H' H CoO" -H H 'COO
F Axit fumaric | O F»
OH--Q OH--O 5 "00C COO
\ OH e O: ‘.. Teee O I >:<
— -H — -H' H H
H H H H
M Axit maleic Y% & M»
——— - —a-— — - — —-— — —-—— ——-— — —-—— - — — ——— — ———— —a—— e
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- k(M) > ky(F) 1a do M c6 kha ning tao lién két hydro ndi phan tir, lién két O—H cua M trong qué
trinh phén li thi nhat phan cuc hon so véi F va base lién hgp M' ciing bén hon F'.

- k(M) < kx(F) 1a do lién két hydro noi phan tir lam cho M' bén, khé nhudng protone hon so véi
F'. Ngoai ra, base lién hop M" lai kém bén hon (do ning luong twong tac gitta cac nhém —COO™
16n hon) base lién hop F".

Bai 19: So sanh
- Nhiét do nong chay cua (2) > (1).
- Tinh acid cua (1) > (2).

Bai 20: Xac dinh tim base manh nhat

[\
| | CHO | :
‘\N - CH; | 2 ~OH
() CHz COOCH;
Nicotine Vindoline

- Alkaloid 14 cac base tu nhién, tinh base tap trung tai di t N cho nén nguyén tar N cang giau
electron thi tinh base cang manh.

- Vi1 Vindoline thi N(b) trong nhan indole c6 tham gia qué trinh cong hudng nén ngheo electron
hon N(a) nén tdm base manh nhét ciia vindoline 1a N(a).

- Vi Nicotine thi tinh base ciia N(a) va N(b) gan bing nhau tuy nhién N(a) tham gia vao qua

trinh cong hudong cho nén tim base manh nhét ciia Nicotine 1a N(b).

&)***&)***&)***&)***&)***&)***&)***&)***&)%***%***%***%***%***%***%***%***%

Part 2 PONG PHAN

COOH COOH

}
i \
£ : @3
b\, | LD
; OH 1 HO "
CH; . 3 ) CH; =
mat phang guong Héng phan cis Boéng phan trans

Bai 1: Viét cac dong phan cau tao cua céc chat sau:

a. C5H10 (Chl:l'a m@t V(‘)ng). C. C6H14.
b. CsH;;OH. d. C4HoCL

&
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

Bai 2: Chit nao sau ddy c6 dong phan hinh hoc, goi tén cac dong phan d6 theo danh phap Z, E.

a. (CHj;),CH-CH=CH, f. Cao su thién nhién

b. CH3;-CH=CH-CHj; g.  Nhua Gutta—percha

c. CH3;—CH=CH-F h. CH3;—CH=C=C=C=CH-CHj
d. C,Hs—C(CH;3)=CH—-CH3 i. 1,2—dimethylcyclopropane

e. CH;—CH=C=CH-CH;
Bai 3: Dua theo gid tri momen ludng cyc cua céc déng phan hinh hoc, hay cho biét trong cac chit A, B

sau day dong phan nao la cis, dong phan nao la trans

a. FHC=CHF pa=0D us=2,42 D
b. CH;-CH=CH-Br Ha=1,57D s = 1,69 D
C. p—NOz—C6H4—CHZCH—C6H4 Ha = 3,11 D UB = 4,52 D

Bai 4: Nhitng chét sau ddy co thé ton tai bao nhiéu dong phan lap thé.
a.  l-phenylethanol.
b.  2-—chlorobut-2—ene.
c. 1,2-dibromopentane.
d. Alanine.
Bai 5: Trinh bay cong thirc chiéu Fischer va xac dinh ciu hinh tuyét ddi ctia cac dong phan c6 ciu tao sau

CH; CH;

CH; CH;

Br H

Cl
(a) (b) (c)
Bai 6: Viét cong thirc chiéu Newman dang bén ciia:
a. (CH;),CHCH,CHs.
b. CH3;CH=CH,.
c. CH3;CHO.
Bai 7: Chat A 1a mot acid hiru co c¢6 nbi d6i C=C va khong quang hoat. Tuy nhién A c¢6 dong phan hinh

Cl

hoc va c6 cong thirc phan tir 1a CsHgO,. Khi hydro hoa A thu dugc san pham B c¢6 tinh quang hoat. Xac
dinh hai chat A, B va viét phuong trinh phan tng xay ra.
Bai 8: Viét cac cong thire hd bién cua:

a. CH3;COCH;,CHs.

b. CH3;COCH,COCHs.

c. C¢HsNHCONHC¢Hs.

Copyright © 2009 volemttl@yahoo.com.vn
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc
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Bai 9: Hiy ghi diu * vao bén canh nguyén tir carbon bat ddi va xac dinh céu hinh tuyét d6i cua Serine,

Adrenaline, Menthone.

H OH
HOOC, H 5 A
Py HO C
C AN
HN A CHNHCH;
CH,OH HO
Serine Adrenaline (Corticoid) Menthone

Bai 10: Viét cong thirc dang hd bién va cho biét loai hd bién trong hai trudng hop sau:
a.  Cyclohexanone. b. (CH;),CH-N=O.

Bai 11: Xac dinh c4u hinh ctia A, B (dang cis, trans) va viét cau dang ghé tuong tmg

SCI e

A B
Bai 12: Cho cac phan tng sau: @
(1) CgHsCH,CH(CH3)OH + CISO,CgHsCHy-p —214e 5 (E) + N
[a]p=+33° H/\cr

(2) (E)+ CH3COOK — TsOK + (F)  (Ts la ki hiéu viét tat cia —~SO4C¢H4CHs-p)
(3) (F)+KOH — CH3;COOK + C¢HsCH,CH(CH3)OH
[a]p=-32,2°
a.  Xac dinh cdu tric cua (E) va (F) va cho biét phan tmg (2) thudc loai phan tng gi.

b.  Cho biét phan tmg thiiy phan céac ester loai nhu (F) trong mdi truong kiém véi su hién dién caa
H,0' nhusau: RCOOR’ + H,0" === RCOOH + R’OH
Dua vao céac két qua trén, hay giai thich sy thay d6i ddu nang suét quay cuc [ o ]p cta alcohol ban dau
va san pham.
Bai 13: Viét tat ca cac dong phén ciia phirc chat [Co(bipy),CL]" véi bipy la:
Lo
Bai 14: Quang phé hép thu dién tr cua formaldehyde c6 ba cuc dai & 295 nm, 185 nm va 155 nm. Néu
cho formaldehyde tac dung v6i Hs c6 xuc tac Pt thi ba cuc dai nay con khong. Giai thich.
Bai 15: Viét cong thirc cu tao cac dong phan mach hd ¢é cong thirc phan tir CsH4BrCl, c6 dong phan

quang hoc va chi c6 mét carbon phi di xtng trong phan ti.

Copyright © 2009 volemttl@yahoo.com.vn
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc
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Bai 16: Styryllactone dugc phan 1ap tir thuc vat. Viét cong thirc ciu dang cac cap dong phan dbi quang va goi

tén styryllactone theo danh phap IUPAC.

6 S 4
9 =0
. /.0
HO ' 2
Bai 17: Khung carbon cia cac hop chit terpene
duoc tao thanh tir cic phan tir isoprene két ndi véi ”L J -
nhau theo quy tic “dau — dudi”. Vi dy, néu tam quy - | - > l ”
wéc: (dau) CH,=C(CH;)-CH=CH, (dubi) thi phan l
tir o.—mycrene dugc két hop tir 2 don vi isoprene. - Z
Dua vao quy tic trén hdy cho biét trong cac chat sau o—mycrene

day, chit ndo 1a terpene va chi ra don vi isoprene trong khung terpene do.

(1:) H C} o e - C’ ‘ J
) ~ (:)"'- "'.j.";l;"""u'.x,.."" T 7—----.1'/‘. .\-"v:""- "--__J,/ -.|J" ,. e e
B \\/:O (:).“- \":‘ -..H'-]-"'"’ ------\":; ) - T S R I 1. ‘J
0 P o0 OH
F L P landin PG-H2 =0
' e rostaglandin PG- ., -
o o ] Cl} - HO Axit abietic
Q.

Podophyvllotoxin

Bai 18: Viét cong thirc Fischer cua cac chat C va D trong diy chuyén hoa sau:

HNO, Ba(OH),
— "= D =
0 _2H,0

Bai 19: Viét cong thirc chiéu Fischer cac dong phan lap thé cua acid 2-bromo—3—methylsuccinic va chi ra
cac cap dong phan ddi quang va cac cap ddng phan khong ddi quang trong cac dong phén 1ap thé do.
Bai 20: C6 ba hop chit: A, Bva C

e
/! \,

A B C

a.  Hay so sanh tinh acid cua A va B.
b.  Hay so sanh nhiét d§ so61 va do tan trong dung moéi khong phan cuc cua B va C.
c.  Cho biét s6 ddng phan lap thé co thé c6 cia A, B va C.

._.#‘"".
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

Part 2 HUONG DAN GIAI

Bai 1: Viét cac dong phan ciu tao:

5x2+2-10

a. Do bat bio hoa A= =1, theo d& CsH c6 chira mot vong (A =1) nén 1a cycloalkane.

CsHio (c6 1 vong) c6 5 ddng phan ciu tao phi hop:

N e Y A

(1H3 (_Hj C_‘-Hﬁ (Hg

S5x24+2-12

b. CsH;;OH c6 d6 bat bio hoa A = =0 nén 1a alcohol no don chirc. C6 8 ddng phan.

c. CgHisc6A=0,c65 déng phan.
d. C4HoClcOA =0, c6 4 ddng phan.
Bai 2: Cac chit c6 déng phan hinh hoclab, c,d, f, g, h, i
- Véib, ¢, d chi c6 2 ddng phan hinh hoc.
- f(cis—polyisoprene) c6 ddong phan 1a g (trans—polyisoprene) va nguoc lai.

- hcod déng phan hinh hoc vi c6 s6 1¢é lién két C=C lién nhau nhu mot hé ) dinh.

H H HC H
N, L S N,  E 7
C=C=C=C=C C=C=C=C=C
HjC/ \CH3 H/ \CH3
- ic6 hai dong phan hinh hoc do vong cyclopropane phang (mit c¢b dinh).
H H H CHj
CH; CH; CH; H
Bai 3: Xét bang
. Cau a b c
Pong phan

Cis B A B
trans A B A

Bai 4:
a. (A)col C'nénco2' =2 dong phan quang hoc, (A) khong c6 dong phan hinh hoc. Vay (A) c¢6 2
d6ng phan lap thé.
b. (B) c6 2 déng phan lap thé 1a 2 dong phan hinh hoc.
c. (C)co 2 dong phan 1ap thé 1a 2 dong phan quang hoc.
d. (D) c6 2 ddng phan lap thé 1a 2 déng phan quang hoc.

—_———— i ———— — i — — —f— — —fm— — —— — i — — - — — = — — - — — = — =
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Bai 5: Cau hinh tuyét d6i
(a) (2S)(3S)—dichlorobutane.
(b) Acid (2R)(3R)-2,3—dihydroxy—2,3—dimethylbutane—4—al—1—oic.
(¢) (2R)(3S)—2-bromo—3—chlorobutane.

CH;, CHO CH;
H—|—Cl HO—|—CH; Br——H
Cl——H HO——CH; Cl——H

CH; COOH CH;

(a) (b) (©

Bai 6: Viét cong thirc chiéu Newman

a. (A)cé 2 dang bén:

CH; CH;
CH; H
H H
b. (B)c6 1 dang bén:
H/CH2
)‘?b\
H T H
H
c. (C)co 1 dang bén:
H

Bai 7:
A la CH3CH=C(CH3)-COOH.
B la CH3;CH,CH(CH3)-COOH.
Bai 8: Cong thirc hd bién
a. HO bién ceto—enol cua dang ceto CH;COCH,CHj 1a cac dang enol
CH3C(OH)=CH—-CHj3; ; CH,=C(OH)—C,Hs5
b. HG bién ceto—enol ctia dang ceto CH;COCH,COCH; la cac dang enol
CH3C(OH)=CH—C(=0)-CHj3; ; CH,=C(OH)—CH,—C(=0)—-CHj3
¢. HOd bién ceto—enol cua dang ceto CdHsNHCONHCgH; 1a dang enol
CsHs—N=C(OH)-NH-C¢Hj5

—_———— i ———— — i — — —f— — —fm— — —— — i — — - — — = — — - — — = — =
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——m— — e — — - — — = — — = — — = — — = — — == — — == — — =~ — — =~ — — - —
Bai 9: Ghi dau * vao bén canh nguyén tir carbon bat déi va xac dinh cau hinh tuyét doi:
H /OH
ok
HOOC. <
. v H HO C\
P CHNHCH;
CH,OH HO
S R

R
Bai 10: Cong thirc dang hd bién
a. Cyclohexanone. H3 bién ceto—enol
OH
<—;

b. (CH;3),CH-N=0. HJ bién nitro-axi

H3C— CH—N=0 {7; H3C_ C=N—0OH
| |
CH; CH;
Bai 11: Xac dinh ciu hinh cua A, B (dang cis, trans) va viét cdu dang ghé twong tig
- A 1a cis—decalin - B la trans—decalin

- Céu dang ghé caa (A), (B)

(A) (B)
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Bai 12:
a. Gia sir alcohol ban dau c¢6 [a]p = +33° ¢ cdu hinh R => (E) ciing ¢6 cdu hinh R vi phan tng
khong xay ra tai C* ma tai O, trong khi d6 (F) c6 cAu hinh S tai phan Gmg xay ra tai C .
- Gia sur c4u trac ban dau cia alcohol 1a:
CHj

.C
H"( ~OH

(35H5(3H2
- Céu trac cua (E) 1a: CAu trac cua (F) la:

CH, CH,
| it

.C o)
H"f ™ oTs { T CHCH,
C,H.CH, CH.LCO0

- Phan tmg (2) 1 phan tmg Sx® => san pham alcohol ciia phan tmg (3) c6 c4u hinh nghich véi
c4u hinh alcohol ban dau.
b. Phan tng (1) va (3) khong 1am nghich ciu hinh, nguoc lai phan tng (2) ¢6 su nghich dao ciu hinh
do phan tmg xay ra theo co ché Sy
Bai 13: Quy udc biéu dién bipy bang mot cung 10i.

a. Dodng phén cis, trans:
C
Cl
% \
<jo —Cl C

Cis Cl  Trans

b. DPong phan quang hoc:
Cl—Co—

(%0 oD
d

Bai 14: Ba cuc dai h€'1p thu 295 nm, 185 nm va 155 nm tuong Gng vdi su chuyén doi dién tr mlc nang
lugng: n » n',n > 6 ,n— n" . Khi tac dung v6i Ha/Pt tao ra nhom OH nén lién két © khong con, do vay
ba cuc dai khong con.
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

Bai 15: Dong phan quang hoc:

I ) o
| ' |
CH= CH—(|:*— o Cl—’*f':— CH=CH
|
Br 1 Br

Bai 16:
- Tén: 8-hydroxy—7—phenyl-2,6—dioxabicyclo[3.3.1]nonane—3—one

- Cong thirc cdu dang:

Bai 17: Acoron va acid abietic 1a terpene

A o o

Acoron Acoron

Amt abietic AKit abietic

Bai 18: Cong thirc Fischer cua cac hop chit C, D

CHO COOH
HO ——H HO ——H _
HO ——H mvo. HO ——H =
H——OH — ;> H T OH 0=
H—O0F H—+—O0H HO
CH,OH COOH
daong vong lacton
C D

Bai 19: Ta c6 4 dong phan lap thé

COOH COOH COOH COOH
H—t—ci,  Ch——H CHy——H H——CH,
H—|  Br Br——H H—+—Br Br——H
COOH COOH COOH COOH
) an (L) av)

._.#":‘.
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

_ ; ] 7 (I) 7 ) Enaﬂ ' N (II) ) j ; _
9 dla 1
dia dia
dia
(I11) ) enan T (AV)

Bai 20: So sanh, gidi thich

a.  Tinh acid duogc danh gia béi sy dé dang phan li protone ctia nhém —OH. Kha niing nay thuan lgi
khi ¢6 cac hiéu ung kéo electron (—I hodc —C) ndm ké nhom —OH. O A vira c6 hiéu tng lién hop (~C)
va hiéu ing cam ung (-I) ; & B chi c6 hi¢u tng (-I). Tinh acid cuaa (A) > (B).

b. Lién két hydro lam ting diém s6i. Chat C c6 lién két hydro ndi phan tir, B ¢6 lién két hydro lién
phan tir nén nhiét do so6i cua (C) bé hon nhiét dJ so6i cia (B). (C) c6 dd tan trong dung modi khong
phan cyc lon hon (B).

c. (A), (B) déu co6 2 tam bat ddi, hai nhom thé co thé nam & 2 phia khac nhau cua vong

cyclohexene va chiing c6 thé ton tai 4 dong phan 1ap thé. (C) c¢6 4 tam bat dbi ¢ 16 dong phan.

HiC = f "?, CHs
Q . C
N =2

| L.

Q,, O

H

HiC

&)***&)***&)***&)***&)***&)***&)***&)***&)%***%***%***%***%***%***%***%***%

Part 3 CO CHE PHAN UNG

—_———— i ———— — i — — —f— — —fm— — —— — i — — - — — = — — - — — = — =
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

———— e — — i — — i — — e — — e — — i — — i — — - — — — i — — - — — i —
o) 0 OB
OEt Et
1D ‘c NN OEt O
to ) o N Ny
e — N [
HN/\N -H' /\\N TH \—/
\——/ - A LN N
/ \ 0,S / \ /T N\ + CO, + HN N
OZS\N N*CH}, ? \N N*CH;}, 02 SfN N*CH3 \:/

N N L/

Bai 1: Cho biét cac phan mg sau xdy ra theo co ché gi. Viét co ché phan tng.

a. CH3;-MgCl + C,HsCOCH; — g. 2C,H;OH —
b. CH;CH,CI+KCN — h. Pyridine + C,HsI —

¢. CH;Cl+H,N-CH; - i. C¢HsOH+HCHO —*

d. CH;CH,Cl+H,0 —/2*
e. C¢HsONa+ CHil —»
f. C¢HsOH + CH;0H —

jo C¢HsCHO + CH;CHO —2—
k. CH;CH,CH(-OSO;H)CH; + H,O —*—
L. CH3COOC2H5 +O0OH —

Bai 2: Xac dinh cac chat con lai trong cac so d6 sau va néu co ché tao ra chiing

|

a. Hoan thanh so do sau:

CH;CH:CH; (A) > ¥ C

.
e

—3
b. Hoan thanh so dd sau:
CH,CH=CH,(A) »(B) >(C) »(D) HE (F) >CH - (li—C:Hi (€)]
OH

¢. Hoan thanh so do sau:

HC=CH >(B) }CH_:—EliH—CH:—CH:—ElfH—CH_:
OH OH
Bai 3: Cho biét san pham tao thanh trong cac phan tng sau, néu co ché phan tng
a. CH;-CH=CH, +Cl, —%-*—
b. CH,=CH, +Br, —*—

¢. H,C=CH-CH=CH, + Br, — >

d. C6H5CH3 + Clz L)

Ll:1,Fe,xt
Bai 4: So sanh kha nang phan g cua cac cdp chat sau:

a. Theo Sy': CH;CH,CH,CI (1) ; CH,=CH,CH,Cl (2).
—_—— e — il — — = — — = — — = — = i — = = — = i —— = — — = — =l — — = — =
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b. Theo Sx*: CH,=CHCI (1) ; CH;CH,CI (2).

¢. Theo Sx': p-NO,CsH4CH,CI (1) ; p-CH3;0CsH4CH,CI (2) ; CH3;CH,CH,CI (3).
Bai 5: Dung miii tén cong chi rd co ché chuyén 7-dehydrocholesterole (I) thanh vitamine Ds (IT) vé cho biét
ciu dang bén cua n6. Biét trong cong thirc dudi ddy: R 1a: -CH(CH3)-(CH,);-CH(CHs),

R
)
HO
Bai 6: Cho so d6 phan tng:

CH3C=0
1. CeHsMgBr HBr faé
CoHs H > B —>

(A) 2. H,O
CsH7

a. Viét co ché phan tmg va cong thirc cau tao cac san pham.

b. Goi tén ciu hinh cta B, C theo danh phap R, S.
Bai 7: Hay giai thich sy tao thanh nhanh chong 2,4,6-Br;CqH,NH; (D) khi cho p-H,N-C¢Hs-SO3H (A)
hodc p-H,N-CcHs-COOH (B) tuong tac vai dung dich nuée Br,.
Bai 8: Hiy chi ra co ché phan ting va san pham cudi ctia phan tmg cong Br, (1:1) v6i nhimng chat sau:

a. Acid maleic (1).

b. Acid fumaric (2).

c. But-2-ine (3).

HOOC 5 ‘\COOH HOOC . H

an

H H H COOH H,C-C=C—CH,
(1) 2) 3)
Bai 9: Xét phan tng thé: RCl+OH™ — ROH +Cl™ ¢6 biéu thirc tbc dd phan ung 1a: v = k[RCI] hoic
v =k[RCI][OH]
a. Cho mét vi du cu thé vé RCI trong mdi truong hop, giai thich.
b. Su dung méi giai cia tert—Butyl bromide trong acid acetic xay ra theo co ché nhu sau:
(CH,),CBr - (CH,),C" +Br~ (1)
(CH,),C" +CH,COO™ — (CH,),COCOCH, (2)
Hay giai thich tai sao, khi ting ham luong Sodiumacetate (CH;COONa) thi khong lam ting téc do

phén tng.

- ———— —— — —— — ——— — —f-— — ——— — —f—— — ——— — - — — ——— — A — — —R—— o
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Bai 10: Hop chét 2.2 4-trimethylpentane (A) dugc san xuit v6i quy mé 16n bang phuong phap tong hop
xtuc tac tr C4Hg (X) véi C4Hjp (Y). A cling ¢o thé duoc diéu ché tir X theo hai bude: thir nhat, khi ¢ xac
tac acid v6 co, X tao thanh Z va Q ; thur hai, hydro hod Q va Z.

a. Viét cac phuong trinh phan tmg dé minh hoa va tén cac hop chit X, Y, Z, Q theo danh phap IUPAC.

b. Ozone phan Z va Q sé& tao thanh 4 hop chét, trong d6 c¢6 acetone va formaldehyde, trinh bay co ché.
Bai 11: Giai thich:

a. Tai sao phan tng sau khong dung dé tong hop tert-butyl propyl ether.

CH3;CH,CH,ONa +  (CH3);C-Br —<— (CHj3);C-OCH,CH,CHj;

b. San pham chinh cta phan tng nay 1 gi.

c. Hay dé nghi phuong phap tong hop tert-butyl propyl ether tot hon.
Bai 12: Xir li o .- halogen cetone v4i base manh tao thanh céc san pham chuyén vi. Sy chuyén vi nay goi
1a phan tng Favorski: a - chlorocyclohexanone s& chuyén vi thanh methylcyclopentanecacbocylate khi c6

mit CH;ONa trong ether. Hiy xé4c dinh co ché cua phan tmg nay.

O
' e COOCH;
+ CH30ONa — = + NaCl
Bai 13: Cho cac phan tng sau: But—2—ine—2% 3 A (1) ; But—2-ine——2—>A (2). Trong d6

Pd/CaCO;,

A, B 1a 2 dong phan 1ap thé. Khi ché hoa riéng biét A va B bang acid manh thi chiing déu chiu sy chuyén
hoéa sau: Dong phan hoa vi tri, dong phan hoa khong gian.

a. Xac dinh A, B va cac san pham chuyén hoa néu trén.

b. Viét co ché cho qua trinh chuyén héa trén.
Bai 14: Khi dun néng 2-methylcyclohexane—1,3—dione véi but—3—ene—2—one trong dung dich kiém
ngudi ta thu duoc mot hop chét hitu co (san pham chinh) c6 cong thirc CH40,. Hiy viét cong thirc ciu
tao cia san pham ndy va giai thich qua trinh tao ra no.

Bai 15: C6 mot phan tng chuyén hoa theo phuong trinh sau:

CH, H/CH3 CH,
© CH CHy~ CH
- . CH, -Hy
+ CH—C—OH -H CH, + CHC—H + ...
(|3H3 (|3H3
CH, CH,

a. Giai thich co ché.

b. Néu thay chit ban dau 13 p—xylene thi san phim nao tao thanh.

- ———— —— — —— — ——— — —f-— — ——— — —f—— — ——— — - — — ——— — A — — —R—— o
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Part 3 HUONG DAN GIAI
Bail:

a. CH;-MgCl + C,HsCOCH; —2 (CH;3),C(-C,Hs)OMgCl
b. CH;CH,Cl+KCN —% 5 CH;CH,CN + CI”
¢. CH;Cl+ H,N-CH; —% 5 CH;HNCH; + HCl
d. CH;CH,Cl+H,0 —%» CH;CH,OH + HCl
e. CgHsONa+ CH;l —%» + Nal
f. C¢HsOH + CH;0H —*— CH;C¢H,OH (o-, p-) + H,0
g. 2C,H;OH — 5 C,Hs0C,Hs + H,0
h. Pyridine + C,Hsl N [pyridine(N+)— C,Hs]I”
i. C¢HsOH +HCHO —*— (o-, p-) CH,OHC¢H,OH
jo C¢HsCHO + CH;CHO —2~— C¢HsCH=CHCHO + H,0O
k. CH;CH,CH(-OSO;H)CH; + H,0 —% 5 CH;CH,CH(OH)CH; + ...
. CH;COOC,Hs +OH —%5CH;COO + C,HsOH
Bai 2:

+ KOH'ethanol

+Br
CH;CH.CH; (A) S—E} CH;(}'HCH; » CH;CH=CH,

. Br £ @‘i

Ay Sy Ei
CH,CH=CH,(A)—— CH3;CHCH; (B) — CH;CHCH; (C)——
| |

Br OH
: CH, CH,
CEHJ_IEgCl : Hot
CH3;CCH; (D)T CHE—tlz—c:H:.(P);j}CH_:—tlz—c:Hi (G)
& : OMgCl ~ S¥ OH
CH;CHO H,/Ni
HC=CH ——(B)—CH;~CH- C=C-CH-CH, —,— CH,~CH~CH,~CH, - CH-CH,
Ag OH OH E OH OH
———— - — - — — —f-— e ————— — —f——— - — — - — — —f— — — —f— — =
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Bai 3:
a. CH;-CH=CH, + Cl, —%¥“-Cl-CH, —~CH =CH, + HCl
b. CH,=CH, + Br, —*— Br-CH,~CH,-Br
¢. H,C=CH-CH=CH, + Br, %(1) +(2);
(1) CICH,CH(CI)CH=CH, ; (2) CICH,CH=CHCH,Cl
d. CgHsCH; + Cl, —<55% 5 p — CH,C,H,Cl+HCI
Bai 4:

a. (2)>(1) b. (2)>(1) ¢ 2)>3)>1
Bai 5:

H
SO O,
Ty (P
_as g ‘
HO™ N HO™

=
| lto
R
=
~ <
e \/
HO~ \ / Ho
Chu dang bén Strans R
Bai 6:
a. Co ché An. Cong thirc ciia B va C
CH,;C=0 CHa
1- CEHEMQBI' HD——C H
CoHs ‘ H e - ers
A 2. M2
‘ ( ) CEHE——H
Cal7 C3H7
CHj,
HBr dac Br——CgHs
E—
CoHs——H
CsH7

b. B: (2R)(3S)—2—phenyl-3—ethylhexane—2—ol, C: (2R)(3S)—2—phenyl-2—bromo—3—ethylhexane
Bai 7: Trong nudc (A), (B) ton tai dang ion ludng cuc:
- p-HuN-C¢H4-SO3H (A) 0 p-"H3N-C¢Hy-SO5 (A?)

- ———— —— — —— — ——— — —f-— — ——— — —f—— — ——— — - — — ——— — A — — —R—— o
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- p-HaN-C¢H4-COOH (B) I p-"H3N-C¢Hy4-COO™ (B”)
MAt nhém SO5~ trong A’ hoac COO trong B’ 1a do: Br, — Br +Br
Sau d6 tac nhan electronphile (Br') s& tAn cong vao nguyén tir carbon ctia nhan thom dé thé nhom SOs5
trong A’ hoac COO trong B’. Sau d6 xdy ra qua trinh tach H" dé tao thanh nhom —NH,. Nhom NH, voi

hiéu tng —C s& dinh huéng nhom thé tiép theo vao vi tri ortho- theo so d6 sau:

+Br
N Br Br Br
NH, g L 2Br
coo—’)
/ Br T
;5 B JrNH3 NH, NH,
NH,

Bai 8: Co ché cong Bromine vao ndi d6i C=C xay ra theo co ché cong hop electronphile Ag, gdm 2 budc:

o+
—C‘*:(‘— : ‘?Q}i — C|:‘LC —— ¥ (1)
. ]

Y—C‘"—(‘f' + X — Y—C|T—C|“—X (

Trudng hop a, b xay ra theo co ché Ag néu trén.

2
St

a. Phan tng tao thanh hdn hop raxemic gom 2 acid: acid (2R)(3R)-2,3—dibromobutanedioic va acid
(2S)(3S)-2,3—dibromobutanedioic

b. Ca 4 cach tan cong déu cho 1 san pham duy nhét 1a acid (2R)(3S)-2,3—dibromobutanedioic

¢. Ciing tuong tu co ché Ag nhung san pham la: (E)-2,3—dibromobut—2—ene.

Bai 9: a. Ta co:

- v = k[RCI] — phan tng thé don phan tir Sy', truong hop thudn loi 14 halogenide bac III nhu
(CH;);CCL

- v=Kk[RCI][OH ] — phén tmg thé ludng phan tir S\°, trudng hop thuan loi 13 halogenide bac I nhu
CH;CH,CH,CI1

b. Phén img theo Sx' , ma giai doan (1) 14 giai doan cham quyét dinh toc d6 phan tng va biéu thirc
téc do phan tng khong phu thudc [CH;COO ] nén ting nong d6 CH;COONa khong lam thay do6i
téc d6 phan tng.

- ———— —— — —— — ——— — —f-— — ——— — —f—— — ——— — - — — ——— — A — — —R—— o
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Bai 10:

a. San phdm phan tng

C‘3H3 C‘3H3 (‘jH3 I‘{ ‘CH3
t
H;C—C=CH, + H-—C—CH; P H3c—(‘j—(‘j—‘C—CH3
CH; H H  CH;
2-Metylpropen (X) 2-Metylpropan (Y) (A)

Phan g qua 2 budc:

Budc thir nhat gdm tuong tac gitra hai phén tir trong méi trudng acid:

CH; H (‘?H3
CH; H;C C%CCH2
2 H;C —C—CH, H' CH; H 2,4,4-trimetyl pent-1-en
CH; H CHs

H3C 7C7C:C 7CH3

CHj; 2,4,4-trimetyl pent-2-en
Budc thu hai hydro hoa Q va Z
CH; H ‘CH3
H3C 7C7C7C:CH2 + H2
| CH; H ‘CH3
CH; H .o
NI, 1 H3C*C7C(—C —CH;

CH; H CH; | |

| CH; H H
H3C —C—~¢C =C 7CH3 + H2

CH3
b. Co ché phan g

0) ] o)
o~ o ~ \CHz

v S .
R, —C—CH, —2» gp,—C-CH, | —>R—C—0 ZwWHO_ ¢ _ Cc—0 + 0—CH,

CH; CH; CH; CH;
Z
o 0 - 0]
CH \ / 3
R, —C—C 3 03 Rz—C'C<CH3 ——> R,—C—O

CH; CH; |

H H H
Zn/H;0"

Q

R,HC =0 + CH;COCH;4

-
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc
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Bai 11:
a. Phan tng sau khong dung dé tong hop tert-butyl propyl ether.
CH;CH,CH,0ONa + (CH3);C-Br —><— (CH3);C-OCH,CH,CH3
Natri propoxide  tert-butyl bromide tert-butyl propyl ether.
Do phan tmg thé Sx* khong thyc hién véi alkyl halogenide bac ba
b. Ion Alcoholate 14 mot base manh, d6 1a tac nhan nucleophile nén phan tng tach chiém uu thé nén

san pham chinh ctia phan tmg nay 14 san pham tach E,

H CH
7 R E, /CH;
CH3CH2CH20 Na + H—C C CH; — CH~= C\ + NaBr + CHSCH2CH20H
H<)Br CH,

c¢. Phuong phap tong hop hiéu qua 1a ding phan tir phan Gmg Sx” c¢6 nhom alkyl it can tré hon va

alcoholate can tr¢ nhiéu hon:

T g z %
H-C-C—ONa' + CH,CHCIBr SN, CHCHCH0-C—CH, + NaBr
H CH,; CH;
Bai 12:
@)
©
N oo & ‘ 0 OCHj
CHyO
_ CHgOH
OCH,3 O—_ ~OCHj;
“oH®
Bai 13:

a. Giai thich ciu hinh A, B

- Do phan ung cong LiAlH, 1a phan tng cOng trans nén A 1a trans—But—2—ene.

- Do phan ung cong H, xuc tac Pd/CaCOs la phan tng cong cis nén B 1a cis—But—2—ene.
b. Coché chuyénhoa A [l B

- Pbng phéan hoa vi tri

- ———— —— — —— — ——— — —f-— — ——— — —f—— — ——— — - — — ——— — A — — —R—— o
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac trueng Pai hoc

——l————l————l————I————I————l————l————l————lél?——l————I————I——
CH H CH H 2
3\ _ / +H' 3\ 4 “H \ ——CH
c=c¢ L H—c— o /C 2\
H/ \CH3 —H H/ \CH3 ' H CH,
H H CH H CH,
N / cH 3\ /o AN -
C=C — H—C—C7 = /C CHz\
CH3/ \CH3 —H H/ \CH3 oy CH,

- DPong phan héa khong gian
Hai cation trung gian hinh thanh khi protone héa A va B 1a dong nhat nén c6 thé chuyén hoa A

thanh B va nguoc lai.

CH H

H\ /H - ch / __Hi N
CH3/ \ (:: / \CH H/ \CH3

(B) cation trung gian (A)

Bai 14: Khi dun néng 2-methylcyclohexane—1,3—dione véi but-3—ene—2—one trong dung dich kiém

nguoi ta thu duge mot hop chat hitu co (san phém chinh) c6 cong thuc C;1H;40;.

O
v
— - CH
H o CH, HC HC. CH CH_ O cH, "CH,
0 0 0 =0 ) © 0 o ¢ 0 0
EtON: CH,= CH—(HE CTIL. (le H20
a 2 - 3 —>
EtOH > 3«
O
Va o o
CH; CH H,C H,C
O
0 “y L0 o - H,0 ©
EtONa i OH <

Bai 15: Co ché phan tng
a. Phan ing x4y ra qua 4 budce
- Buoc 1: Tao carbocation

(CH,),C—OH + H" &= (CH,),C-0"H, &——=2=>(CH,),C"

- Buodc 2: Tao isobutene va isobutane

——-—— - — — ——— — e —— e —— e — — - — — - — — A — — A — — g — j@
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

———— i — — i — — i — —— — — i — — i — — i — — - — — —-— — - —
CH,; CH,
| - \ +
CH;-C ra—_ C=—CH, + H
|
CH, CH,
Va
CH3\ CH, CH3\ /CH;
e ct
CH, (|3H3
|
cH-C + = + CHC—H
|
CH, CH,

- Budc 3: Tao carbocation trung gian

CH. CH. CH CH CH.
3\ 3 3\ 3 L / 3
C+ C—cH—C
CH, N CH;
C=—=CH, + r—
CH,
CH, CH,
- Budc 4: Tao san pham
CH CH.
HC TN CH,
C N -
H,C/” (' CH, CHs
e CH;
' PR— CH; + H

b. Néu thay bang p-xylene thi phan tng theo co ché Sg thong thudng vi sy 1dy ion hydride tir nhém
methyl 14 khong thé dugc. San pham la:

CH, (|3H3
C
| CH,
CH,

CH,

- ———— —— — —— — ——— — —f-— — ——— — —f—— — ——— — - — — ——— — A — — —R—— o
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

Part 4 ALKANE, CYCLOALKANE

¥
L{: | | \ |
Chair {2.16 kcal'mol)y |_':\
N X %
L Dy )
e - e N
N 3l A

Boat (3.02 keal/mol) Twist-Boat (2 49 kcalimol)

Bai 1: Tinh nhiét phan img AH cho cac phan rng sau day:

a. (CH3);CH + F, —» (CH3);CF + HF. ¢. (CHj3);CH + Br, — (CH3);CBr + HBr.
b. (CH;);CH + Cl, — (CH3);CCI + HCL. d. (CH3);CH + I, — (CHj3);CI + HL
Cho biét cac gia tri ning luong phan ly lién két (Kcal/mol):
(CH3);CH = 93,60 (CH3);CF = 110,64 HF = 135,84
F, = 37,20 (CH3);CCl = 81,36 HCI = 103,68
Cl, = 58,32 (CH3);CBr = 67,44 HBr = 87,60
Br, = 46,32 (CHj3);CI = 52,32 HI = 71,29
I = 36,14
Bai 2: Hoan thanh cac phuong trinh phan ing sau day:
a. CH;CH,CH,CH,CH; + 0, —*— d. CH;CH,I+ HI — Ll s
b. CH;CH,CH,CH,CH; + HNO; —— e. CH;CH,C(=0)CH; —2
c¢. (CH;),CH-Cl+Na —> f. CH;CH,CH(CH3), + Br, —~—

Bai 3: Cho biét san pham tao thanh khi dun néng hdn hop khi CH;I va HI. Trinh bay co ché va tinh toan
gia tri AH cho tung giai doan. Biét cac gia tri phan ly lién két (Kcal/mol): I-1 = 36,24 ; CHs—H = 105,26 ;
H-1=71,29 ; CHs-1=57,17.
Bai 4: Viét qua trinh phan tmg Br hoa cac chat sau voi su ¢ mit ctia benzoylperoxide

a. Isopropylbenzene.

b. p—chlorotoluene.
Bai 5: Cho isopentane tic dung v6i Cl, (4nh sang hv) thu dugc 4 san pham vé6i thanh phan ti 1¢ nhu sau:
l—chloro—2—methylbutane (30%), 1—chloro—3—methylbutane (15%), 2—chloro—3—methylbutane (33%) va
2—chloro—2—methylbutane (22%).

a. Cho biét san pham nao d& hinh thanh hon, giai thich.

b. Tinh kha ning phan tng twong dbi cia cac nguyén tir hydro gan vai carbon béc I, 11, I11.
Bai 6: Viét co ché phan tmg ctia 2—methylpropane va CCly dugc thuc hién ¢ 130+140°C véi su cd mit

cua tert-butylperoxide.

- ———— —— — —— — ——— — —f-— — ——— — —f—— — ——— — - — — ——— — A — — —R—— o
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc
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Bai 7: Tir cyclopropane, hiy diéu ché 2,3—dimethylbutane.
Bai 8: Kha ning phan tmg tuong dbi cua cac hydro bac I, II, IIT dbi voi phan Gmg chloridize (phan tng Cl
hoéa) 1a 1:3,8:5 tuong tng.

a. Tinh lugng tuong ddi cuia monochlorobutane nhan dugc khi Cl hda n—butane

b. Tinh phan trim ctia cac san pham khéac nhau.

c¢. Tinh phan trim cac san pham monochlorated (duwoc C1 héa mot 1an) khi C1 hoa 2—methylbutane.
Bai 9: Nguoi ta chuyén hoa 100 g CH, thanh CH;Cl véi hiéu sudt 1a 40%. Sau d6 cho toan bd luong
CH;Cl vira tao thanh tac dung v&i Na dé thu ethane (Hiéu suat 50%). Sau d6 ngudi ta Br héa ethane, sau
khi phan g két thuc thdy thu dugc 60% bromoethane. Tinh lugng bromoethane sau phan tmg Br hoa.
Bai 10: Tt isoamyl chloride, hay viét so dd diéu ché 2,3,4,5-tetramethylhexane.
Bai 11: Viét cong thirc ciu tao ctia cac hop chat sau:

a. 2,6-dimethylspiro[4,5]decane.

b. 1,4—dimethylspiro[2,2]pentane.

c. Spiro[4,4]nonane.

d. Spiro[3,4]oct—1—ene.

e. Bicyclo[3.2.1]octane.

f. 2,3—dimethyl-9-isopropylbicyclo[5.3.0]decane.
Bai 12: Tir hop chét c6 3 nguyén tir Carbon, viét phuong trinh tong hop bicyclo[4.1.0]heptane.
Bai 13: Hoan thanh cic phuong trinh phan tmg sau va cho biét trong mdi phan tng, chat nao la chat
trung gian hoat dong. Goi tén loai phan ung:

a. CH,=CH, + CH,N; —»

b. CH;CH=CH, + CH,l, —~-2—
Bai 14: Viét cong thirc ciu tric cac san pham clia cdc phan tng sau:

a. 2-methylcyclopent—1—ene + CHCl; — a0k 5 A + B,

b. 1- methylcyclopent—1—ene + CHCIBr, —<hhPX 5 € 4+ D,
Bai 15: Cho n-butane phan tng véi Cl, theo ty 18 1 : 1 ¢ chiéu sang thu duoc hdn hop A va hdn hop khi
B. bé hép thu hét khi HCI trong B can vira du 1,6 1 dung dich NaOH 1,25M.
a. Viét phuong trinh phan tng thé ctia n—butane voi Cl, (1 : 1) va néu co ché phan tmg.
b. Tinh khéi lugng hdn hop A.
c. San pham chinh trong phan tng thé & trén chiém 72,72% khdi lugng hdn hop A. Tinh khéi lugng
clia san pham chinh va phu.
d. Hay cho biét nguyén tir H & nguyén tir carbon bac II tham gia phan tng thé véi Cl, dé hon nguyén
tr H & nguyén ttr carbon bac I bao nhiéu lan.
Bai 16: Hai cycloalkane A va B déu c6 ty khéi hoi so voi methane bang 5,25. Khi Cl héa (1 : 1, askt) thi
A cho 4 chit con B chi cho 1 chét. Xac dinh A, B va viét cau dang bén nhét san phém Cl hoa tr B.

- ———— —— — —— — ——— — —f-— — ——— — —f—— — ——— — - — — ——— — A — — —R—— o
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Bai 17: Phan tng giita spiropentane v&i Cl, c¢o chiéu sang 1d moét phuong phap dé didu ché
Chlorospiropentane (mdt san pham monochlorated):

Cl

D<I +ocl, ><r + HCI

a. Giai thich tai sao phan Gng trén thuong dugc sir dung dé diéu ché chlorospiropentane.
b. Néu c6 san pham dichlorated (san pham Cl héa 2 1an) tao thanh. Hay néu phuong phap tach hai
san pham do.
c. Trinh bay co ché phan ing Cl hoa trén.
Bai 18: Cho so d6 sau:

H, /Ni B, Mg E, #
A Ag Aa Ay
te as ete khan aO0oC
tD
f1- b ta— lxt, t? cao
1500°C H, ! Ni Bt, / as .
B, Bq B4 Cao su isoprens
lanh to 1:1
l C, 600°C
& Br, /Fe Br,/ as
D D] Dy [ (sdn phdm chinh)
H,30, 11 11
| HNO, / H S0,
4 (sAn phAm chinh)

11
a. Viét cac phuong trinh phan tmg theo so d6 chuyén héa trén.
b. O giai doan chuyén B, thanh Bs, trong diéu kién c6 rat it Br,, ngoai B; nguoi ta con thu dugc mot
luong nho alkane B4 khac. Hay xac dinh B4 va gidi thich sy tao thanh Ba.

Bai 19: Hoan thanh so d6 phan tng sau:

i D Arcetone

A E
—— 7 —— 1 4-dibromobut-2-ene
550600
n-butanr——
Eq Cy Dy Glyceryl trmtrate
Al _
M L HRSHy

Bz ether khan C2 5 HBD"_ Dg isoamylacetate

Trong so dd trén: Cac chét A, A, B,Bi,B,...D; déu 1a cac hop chét hitu co.
Bai 20: T cyclopropane va cc chat vo co thich hop, viét cac phuong trinh phan tung dé diéu ché cac
chat sau:

a. Diphenyl. b. Teflon (CF,—CF),.
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Bai tép H6a Hiru Co — Tai Iiéu da?mh cho sinh vién céc tru’(‘ing Pai hoc

Part 4 HU()‘NG DAN GIAI

Bai 1: Tinh nhié¢t phan ing AH (Kcal/mol):

a. (CH3);CH + F, - (CH3);CF + HF AH = —115 (Kcal/mol)
b. (CHj3);CH + Cl, — (CH3);CCl + HCI AH = -33 (Kcal/mol)

¢. (CH;);CH + Br, — (CH3);CBr + HBr AH = —15,12 (Kcal/mol)
d. (CHj3);CH + I, —» (CH;);CI + HI AH = 6,24 (Kcal/mol)

Bai 2: Hoan thanh cac phuong trinh phan ung:
a. CO, + H,O.
b. CH;CH,CH(CH3)NO,, CH3;CH,CH,CH,NO,, CH;CH,CH,NO,, CH3;CH,NO,, CH3NO,.
C. (CH3)2CH—CH(CH3)2.
d. CH;—CH;.
c. CH3CH2CH2CH3.
f. CH;—CH,—[(Br)C(CHj3)]-CHs.
Bai 3: Co ché timg giai doan va hiéu img nhiét phan tmg; CH;I — Cﬁ3 + I
1. CH, + HI——>CH,+ 1 ; AH= 71,29-105,0=-33,71 (Kcal/mol)
2. 1+ CHI— L+ CH, ; AH= 57,00-36,00= 21,00 (Kcal/mol)
= Cong (1) va (2) ta dugc phan ung: CH3l + HI —— I, + CH4 ; AH= —12,71 (Kcal / mol)
Bai 4:
a. Ta co céc qua trinh
C¢H;CH(CH,), —=2%— C(H, C(CH,), + C;H,COOH
C,H;C(CH,), + Br, — C,H,CBr(CH,), + Br
C(H,CH(CH;), + Br —— CH,C(CH,), + HBr
CH,C(CH;), + Br, — CH,CBr(CH,), + Br...
b. Co ché tuong tu ciu a.
Bai 5:
a. 2—chloro—2-methylbutane d& tao thanh nhat vi trong phan tmg thé gbc S, gdc tu do cang bén thi

san phim cang wu tién, ma goc (CH,), CCH,CH, c6 electron tw do nam trén carbon bac III nén

bén nhét. Vi vay su két hop ciia gbc Cl véi gbc (CH,), CCH,CH, la dé x4y ra nhat.
b. Kha ning phan ung twong d6i cua cac nguyén tr hydro gin véi carbon bac I : bac II : bac III
tuong ing ty 1¢: 1 : 3,3 : 4,4

-

— - - - - - - — - - — - — -, — — —,—— 5
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Bai tap Hoa Hiru Cg — Tai liéu danh cho sinh vién cac trueng Pai hoc

Bai 6: Phan frng du’qc- thuc hiéh theo co ché géc ﬁ_r do:
(Me,CO), — 2Me,CO’
Me,CO" + Me,CH — Me,COH + Me,C’
Me,C* + CCl, — Me,CCl + CCIL;’
CCl," + Me,CH— CHCI, + Me,C’
Qua trinh phat trién day chuyén cho dén khi cac gbe tir do gap nhau => xay ra sy ngit mach.
Bai 7: Diéu ché
Cyclopropane —*** » CH,CH,CH,Br —=™%_, CH,CH = CH, — 5 CH,CHBrCH, —¥— san pham.
Bai 8:
a. C6 6 nguyén tir H dé hinh thanh 1—chlorobutane (A) va 4 H dé hinh thanh 2—chlorobutane (B). Ty
1& nguyén tir cua H (I) : H (II) 1a 3 : 2. Luong twong dbi cuia san pham 1a:
(A)=3x1=3va(B)=2x3,8=7,6
b. Phan trim (A) va (B) la:
3

Q

%A= x100% = 28%

2

% B = 17;6x100%

b

72%

Q

¢. Co 4 san pham monochlorated khac nhau:

l—chloro—2-methylbutane (C) 2—chloro—3—methylbutane (E)
2—chloro—2-methylbutane (D) I—chloro—3—methylbutane (F)
Ta c6 luong twong ddi va % cac san pham 1a:
Chit Lwong twong doi Phin trim
6
© 6x1=6 x100% ~ 28%
5 0 o
(D) 1x5=5 6><100A)z23A>
7,6 o o
(E) 2% 3,8=76 - x100%~35%
3 o 0
(F) 3x1=3 6><100A>z14/o

Bai 9: Pap s6: 40,9 g
Bai 10: Diéu ché:

EOH/aleohal HEr Ha
CHy (FH— CH7CHyCl —— CHg (IZH— CH=CH, — CHz (le— (le—Br —CHzy (IjH— (IjH— (IZH— (IjH— CH;
— s —a-—-— - - - - --— - - — - — - — — - — -

T
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Bai 11: Viét cong thirc ciu tao:

H,C
HC _CH;
\ /
>
CH, L~ ~
(a) (b) ()
/CH3
AN
0
> CH
N \k> 3
NS
N CH, CIH,
(d) (e) (H
Bai 12:
Br(CH, ), Br—=5— HOOC(CH, ), COOH —**— HO(CH, );OH —*— Br(CH, ), Br
ZIE;C(?{' HOOC(CH2)5 COOH CZIIjIISJ'OH C2H5OOC(CH2)5COOC2H5 Claisencéljrslgeinsation >
H,O* . 1.LiAlH, CH,H
— — 5 —aTa
ot (ot ()= (>
COOC,H;
Bai 13:

- (a) cyclopropane ; (b) methylcyclopropane.
- Chét trung gian hoat dong ctia phan tmg;

(a) 1a carbene :CH,.

(b) 1a carbenoid ICH,Znl (tién chat ctia carbene :CH,).
- Loai phan g nay la: Phan ung cdng hgp dong vong.

Bai 14:
a. :CCl, cong hop cis vao C = C, nhung két qua 1a vong ba canh co thé & vi tri cis hodc trans voi

nhom CH3 dé tao (A) hoic (B):

(ljl Cl
CH, Cl H Cl
H CH,
(A) (B)
—_——— e ———— ——f—— —————f———f—— — —l—— — - — — - — — — = — — - — \

LW

Copyright © 2009 volemttl@yahoo.com.vn




Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc
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b. Anion CIBr,C: dugc tao thanh s& mét Br~ cho carbene CIBrC: ; carbene nay cong vao C =C va
Cl hodc Br s& 6 vi tri cis so v6i nhém CH; dé duge (C) hodc (D):

Br Cl

Cl Br

CH, CH;

©) (D)

Bai 15:

a. Phuong trinh phan Ung:

askt
CH3~CH,~CH,—CH; + Cl, <

Co ché phan tmg 13 co ché thé gbc tu do Sg: san pham chinh 13 (X), san pham phy 1a (Y).
b. m, =1,6x1,25x92,5=185

CH;-CH,—CH(CI)-CH; (X) + HCI

CH;-CH,~CH,~CH,Cl (Y)+ HCI

c¢. Khbi lugng mbi san pham:
185%x72,72
my =—— 2"

100

d. Goi kha ning phan tng thé boi Cl, ctia mot nguyén tir H lién két v6i nguyén tir carbon bac 1114 a,

=134,532g;m, =185-134,532 =50,468g

bacIlabta co:

4a
4a +6b

Bai 16:

x100=72,72=109,12a =436,32b :>%= 3,998 =4

a. My = Mz = 16.5,25 = 84 g/mol = A va B 1a déng phan cta nhau (vi déu 1a cycloalkane). Goi
CTPTcua A,BlaCiHy (x23;6<y<2x)= 12x +y=84 = CTPT cua A, B la C¢H>.
- Khi mono-Cl héa B thu dugc mot hop chat duy nhat = B la cyclohexane.
- Khi mono-CI héa A thu dugc 4 hop chiat = Vi vy A c6 thé 1a methylcyclopentane hoic
A la iso-propylcyclopropane.

b. Céu dang (ghé) bén nhat ctia san pham mono-CI héa tir B 1a e—chlorocyclohexane.
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Bai 17:
a. Do cdu tric cua spiropentane 1a d6i xing, cic nguyén tir H trén nhém methylene déu nhu nhau,
do d6 phan mg mono-Cl hoa co thé xay ra trén bat ¢t nhém methylene nio.
b. Tach bang phuong phap chung cit phan doan vi san phim mono-Cl héa ¢ nhiét do soi thap hon
san pham di-Cl hoéa.

c. Phan tng xay ra theo co ché thé gdc tu do Sg.

Bai 18:
a. Hoan thanh so db phan tng:

(1) C4Hy —~— CH;3;CH=CH, + CH,4
(2) CH;CH=CH, +H, — 5 CH;CH,CHj
(3) CH;CH,CH; + Br, —*» CH3;—CHBr—CH; + HBr
(4) CH;—CHBr—CH; + Mg —Eterkin _y (CH;),CH-MgBr
(5) (CHj;),CH-MgBr + C,HsBr — (CH3),CHCH,CH; + MgBr,
(6) (CH3),CHCH,CH; —“ 5 CH,=CCH;-CH=CH, + 2H,
(7) n CH,=CCH3-CH=CH, —*" (-CH,—CCH;3;=CH-CH,-),

(8) 2CH, —2%¥C _,HC=CH +3H,

Tanh nhan
(9) HC=CH+2H, 5 CH, - CH,
(10) CH3—CH; + Br, —» CH;CH,Br + HBr
(11) 3HC = CH—Sn0C , CoH
(12) C¢Hg + CH,=CH-CH; —=*% 5 C¢Hs—CH(CHj3),
(13) C¢Hs—CH(CH3), + Br,—=“— p-BrCsH,~CH(CH3), + HBr
(14) p-BrC4¢H,~CH(CH3), + Br, —*— p-BrC¢Hs;~CBr(CH3), + HBr
(15) CeHs—CH(CH3), + HNO3 —=222— p-0,NCsH,~CH(CHs), + H,0
b. B4lan-butane
Tao thanh By 1a do phan ting thé géc tu do Sgr cua C,Hg vdi Br, nhu sau:
(1) Br—Br — 2Br*
(2)CH,-CH, + Br* - CH,-CH; + HBr
CH, -CH; + Br, »>CH,CH,Br + Br’
CH,-CH, + Br" — CH,-CH; + HBr...
(3) CH, —-CH; + Br* - CH,CH,Br
Br* + Br" — Br,

CH, —CH; + *CH, —CH, — CH,CH,CH,CH,
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Bai 19:
Chit Cong thirc ciu tao Chit Cong thirc ciu tao

A CH,=CH, B, CH,=CH-CH,Cl

B C,HsOH C CICH,—CHOH-CH,Cl1

C CH;CHO D, HOCH,-CHOH—-CH,0OH

D CH;COOH B, CH;—CHCI-CHj3;

G CH,=CH-CH=CH, C (CH3),CHMgCI

A CH,CH=CH, D, (CH5),CHCH,CH,OH
Ngoai ra:

- Néu C 1a CH;COOH thi D 1a (CH3COO),Ca
- NéuAlaCH4thiBla HC=CH, C la CH;CHO...
Bai 20:
Cly.askt

a. CH,—“>CH,—%€¢ ,CH,—S—C.H, —2cyclohexane —2X 5 methylcyclohexane
3078 4 2772 600°C 6776 xtt L1

+C¢Hg X0 .
AL phenylcyclohexane ———— diphenyl
— H, Ch, HF _ 7n _ ey
b. HC=CH—2—C,H,—3—>C,Cl W)CCIF2 CCIF, —=— CF, = CF, —-2 teflon

&)***&)***&)***&)***&)***&)***&)***&)***&)%***%***(ﬂ***%***%***%***%***%***%

Part 5 ALKENE, ALKINE, DIENE, TERPENE

Bai 1: Hoan thanh cac phuong trinh phan tng duéi day va biéu dién ddng phan lap thé cua cic san pham

tao thanh bang cong thic chiéu Fischer.
a. cis—but—2-ene + Br, —> ¢. Acid fumaric + Br, —
b. trans-but-2-ene + Br, —» d. Acid maleic + Br, —
Bai 2: Phan (mg sau cho san pham 14 hop chit mesomeric hay bién thé racemic:
trans—3,4—dimethylhex—3—ene + Hy, —% 5 san pham.
Bai 3: Cho biét san pham tao thanh khi ozone hoa cac hop chét sau day:
a. CH;CH=CH..
b. CH,CH-CH(CH3)-CH=CH,.
c. l-methylcyclohexa—1,4—diene.
Bai 4: Viét cic qua trinh dé diéu ché:
a. CH;CH,COCH(CHj;); tir propene, HCI, Mg, BH3, H,O,, NaOH, CrO:s.
b. Cyclopentanone tir cyclobutene, O3, Zn/CH3;COOH, LiAlHy4, PBr;, Mg, HCOOCH3;, CrO;.

=
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Bai 5: Dem din xuit halogen C¢H;sI dun ndng véi dung dich KOH/alcohol thu dugc san pham (A). Cho
(A) tac dung v6i Os thiy tao thanh hop chat ozonide (B). Thay phan (B) cho CH3;CHO va aldehyde
isobutyric. Xac dinh cong thirc ciu tao ciia CsH,s1, (A) va (B).
Bai 6: Viét phan tng Diels—Alder ciia Buta—1,3—diene v6i cac hop chat sau day:

a. Anhydride maleic.

b. Methylvinylcetone.

c. Acid maleic.

d. Acid fumaric.

e. H,C=CH-CH=CH,.

f. C¢Hs—CH=CH-NO:..

Bai 7: Cho biét san pham tao thanh khi cho isobutene tac dung véi cac chét sau:

a. HL e. KMnOy loang (lanh).
b. HI (Peroxide). f. 1.0s;2.(CHj).S.
C. BI'z/HzO. 2. 1. B2H6 5 2. HzOz/OH_.

d. Br; +NaCl (H,0).
Bai 8: Cho biét san pham chinh tao thanh khi cho CH, —C = CLitac dung v6i cac hop chat sau day:

a. CH;—-CH,-Br. c. Cyclohexanone.
b. Cyclopentanal. d. CH;-CH-CH,
\O/

Bai 9: Hoan thanh chudi phan tmg sau day:

= 1.CH;COCH C,H;MgB 1.
BrMgC = CMgBr— =% 5 A e MNP 199 _,p

2.H,0" 2H,0°

Bai 10: Khi cho isobutene vao dung dich c6 hoa tan HBr, NaCl, CH;OH c6 thé tao ra nhiing chat gi, giai
thich va viét co ché phan tng.
Bai 11: Cho dan xuét halogen CH;CH=CHCH,CI (A)

a. Cho (A) tac dung véi dung dich Cl, trong bong t6i. Viét cong thirc cau tao ctia san pham.

b. Néu dun néng (A) voi dung dich kiém loang thu dugc monoalcohol twong tng. Cho thém kiém
vao, toc do phan ing khong thay doi. Hiy cho biét co ché phan tng va so sanh kha nang phan tng
ctia (A) v6i n-CH3CH,CH,CH,Cl va CH,=CH—CH,CI trong cting diéu kién phan tmg, giai thich.

Bai 12: Hydrocarbon (X) ¢6 trong tinh dau thiao moc. Khi cho (X) tac dung véi lugng du acid HCI thu
dugc san pham duy nhét c6 chira 2 nguyén tir chlorine trong phan tir. Ozone phan (X) thu duoc hdn hop
(CH3),CH-CO—CH,CHO va CH3s—CO-CHas.

a. Xac dinh cong thirc cau tao cua (X). Viét cac phuong trinh phan tng xay ra.

b. Hydrocarbon (Y) cling c6 cung cong thire phan tir véoi (X). Khi ozone phan (Y) thu dugce (Z) co
cong thirc phan tir CoH;0,. Cho biét (Z) c¢6 cdu tao dbi xtmg va c6 mach carbon khong phan
nhanh. Xéc dinh cong thirc cdu tao cia (Y) va (2).

-
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Bai 13: Khi dun néng hdn hop Buta—1,3—diene va ethene thdy xdy ra phan tmg dong vong Diels—Alder
tao thanh cyclohexene. Phan tmg nay tr& nén dé dang hon néu thay H trong ethene bang nhém hit
electron nhu —COOH, —COOR, —CHO, ...va thay H trong buta—1,3—diene bang nhém day electron nhu
—CHj3;, —C,Hs,...

a. Viét phuong trinh phan Gmg xay ra khi cho Buta—1,3—diene tac dung véi ethene, cho biét cau tric

ctua Buta—1,3—diene trudc phan ing (s—cis hay s—trans).

b. Dun néng trans—penta—1,3—diene véi acid acrylic CH,=CH-COOH, viét ciu tao san pham chinh.

c. So sanh tdc do phan Gmg ctia mdi diene sau véi acid acrylic.

- 2—-methylbuta—1,3—diene va 2—chlorobuta—1,3—diene.

- Cis—penta—1,3—diene va trans—penta—1,3—diene.
Bai 14: Khi tring hop Buta—1,3—diene d¢ tao cao su Buna thuong tao ra san pham phy 1a vong 6 canh
chua no (phan tmg Diels—Alder), khi phan tmg véi H, du xuc tac Ni thi tao ra ethylcyclohexane. Viét cac
phuong trinh phan tng va cho biét diéu kién dé phan tng dong vong Diels—Alder xay ra d& dang.
Bai 15: C6 2 hydrocarbon (A), (B) déu c6 cong thirc phan tir 1a C/H, 4. Biét rang:

- Oxygen hoa (A) bang dung dich KMnO,/H,SOj tao ra 2 chat CH;CH,COCH; va CH;CH,COOH.

- (B) c6 cu tao mach thang va khi oxygen hoa bang dung dich K>Cr,0,/HCI tao ra CO,.

Xéc dinh cong thirc cdu tao cta (A), (B) va hoan thanh cac phuong trinh phan tmg.
Bai 16: Mot alkene sau khi ozone phan tao ra san pham hitu co duy nhat 1a CH;CHO. Khi cong hop véi
Br, trong binh lam bang vat liéu phan cuc thi chi tao ra mot san pham 1a mot dong phan khong quang
hoat. Hay cho biét cong thirc phan tir cta alkene d6 va viét cong thirc cdu tao ctia san pham theo Fischer,
Newman roi goi tén san pham.
Bai 17: Alkene (A) c¢6 cong thire phén tir 1a C¢H;, c6 dong phan hinh hoc, tac dung v6i dung dich Br;, cho
hop chit dibromine (B). Cho (B) tac dung véi KOH trong alcohol dun néng thu dugc alkadiene (C) va
mot alkine (D). Khi (C) bi oxygen hoa (oxygenize) bdi dung dich KMnO4/H,SO4 va dun néng thu duoc
acid acetic va CO,. Xéc dinh (A), (B), (C), (D) va viét cac phuong trinh phan tmg xay ra.
Bai 18: Khi cyclotrimer hoa buta—1,3—diene v6i su c¢6 mit cua chat xuc tac co kim, ngudi ta diéu ché
duoc (Z, E, E)—cyclodeca—1,5,9-triene. Pay 1a mot phuong phap don gian dé diéu ché hydrocarbon vong
16n. Khi ding céc chat xtic tac thich hop 1a cac phirc m—allyn ciia kim loai chuyén tiép, nguoi ta didu ché
duoc (E, E, E)—cyclodeca—1,5,9—triene va (Z, Z, E)—cyclodeca—1,5,9—triene. Viét cong thirc ciu tao cua
cac hop chat trén.
Bai 19: Ozone phan mot terpene (A) CoH ;6 thu duoc mot chat (B) ¢6 ciu tao nhu sau:

CH;-C-CH;,-CH-CH-CH,-CH=0
o

RN
H;C  CH;
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Hydro hoa (A) véi xuc tac kim loai tao ra hdn hop san pham (X) gém cac dong phan c6 cong thirc phan
tar CioHao.

a. Xac dinh cong thirc cdu tao cua (A).

b. Viét cong thiic cac ddng phan ciu tao trong hdn hop (X).

Bai 20: Tir mot loai tinh dau ngudi ta tach duoc chat (A) va (B) 1a dong phan hinh hoc cta nhau. Két qua

phan tich cho thay (A) chi chira 78,95% C va 10,52% H vé khdi lugng, con lai 1a O. Ti khdi hoi cta A so

v6i H, 12 76. (A) phan tmg duoc voi dung dich AgNO3/NH; cho két tia Ag va mudi cua acid hitu co. Khi
bi oxygen hoa (oxygenize) manh, (A) cho mot hdn hop san pham gdém acetone, acid oxalic va acid
levulinic CH;COCH,CH,COOH. Khi cho Br,/CCl, phan tng véi (A) theo ty 16 mol 1 : 1 thu dugc ba dan

xut dibromine. Phan tir (A) bén hon (B). Xac dinh cong thirc cau tao cua (A), (B).

Bai 21:

1. Hop chit A (CyoH 30) dugc phan lap tir mot loai tinh dau ¢ Viét Nam. A khong 1am mét mau nuéc
bromine va dung dich thudc tim lodng, ciing khong tac dung véi hydro ¢ xuc tac Ni, nhung lai tac
dung voi HCI dam dic sinh ra 1—chloro—4—(1—chloro—1—methylethyl)~1—-methylcyclohexane. Hay dé
XUt cau tric ctia A.

2. Hop chit B (C1oH20; ) ¢6 trong mot loai tinh dau & Nam My. Tir B ¢6 thé tong hop duoc A bang
cach dun nong véi acid.

a. Viét cong thirc ciu tao va goi tén B.
b. Dung cong thirc cau tric, viét phuong trinh phan tmg va trinh bay co ché day du ciia phan tng
tong hop A.

3. Hop chit B thuong dugc diéu ché tir C (2,6,6—trimethylbicyclo[3.1.1]Thept—2—ene) c6 trong dau
thong. Diing cong thirc cdu tao, viét phuong trinh phan Gmg va chi 1 cac lién két cua C bi dit ra.

4. Trong cay long ndo c6 hop chat D tén 1a 1,7,7—trimethylbicyclo[2.2.1]heptan—2—one. Viét so d6 cac
phan tng tong hop D tir C va cho biét co ché ciia giai doan dau.

5. Vé cdu tao hoa hoc, cac hop chit A, B, C va D & trén ¢6 dic diém gi chung nhat. Minh hoa van tit
dic diém do6 trén cac cong thire cdu tao cua chung.

Bai 22: Anethole c6 phan tir khdi 1a 148,2 va ham lugng céc nguyén td: 81,04% C, 8,16% H, 10,8% O.

(Biét H= 1,008 ; C = 12,000 ; O = 15,999). Hay:

a. Xac dinh cong thirc phan tir cta anethole.

b. Viét cong thirc cau tric cua anethole dya vao cac thong tin sau:

- Anethole 1am mat mau nudc bromine.

- Anethole c6 hai d6ng phan hinh hoc.

- Su oxygen hoa anethole tao ra acid methoxybenzoic (M) va su nitro hda M chi cho duy nhét acid

methoxynitrobenzoic.

=
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¢. Viét phuong trinh cua cic phan tng: (1) anethole voi bromine trong nudc ; (2) oxygen hoa
anethole thanh acid methoxybenzoic ; (3) nitro hoa M thanh acid methoxynitrobenzoic. Viét tén
ctia anethole va tit ca cac san pham hitu co néu trén theo danh phap TUPAC.
d. V& cau trac hai dong phan hinh hoc ctia anethole.
Bai 23: Tién hanh phan tng giita 3,5,5—trimethycyclohex—2—enone va n-butylmagnesiumiodide. Sau do,
thity phan hdn hop bang dung dich HCI 4M thu duoc hop chit B. B bi chuyén thanh nim ddng phan, ki
hiéu tir D; dén Ds c6 cong thirc phan tir Cj3Hy,. Viét cong thirc cAu tao cua céc déng phan Dy, Dy, D3, Dy,
Ds va giai thich sy hinh thanh ching.
Bai 24: M4t monoterpenoid mach ho A ¢6 cong thirc phan tor C;oH ;30 (khung carbon gém hai don vi
isoprene ndi v4i nhau theo qui tic dau—dudi). Oxygen hoa A thu dugc hdn hop cic chat A;, A, va As.
Chéat A, (C3H¢O) cho phan tng iodoform va khong lam mét mau nudc bromine. Chét A, (C,H,04) phan
tmg duogc voi Na,COs va voi CaCl, cho két tia trang khong tan trong acid acetic ; A, 1am mat mau dung
dich KMnOy lodng. Chit Az (CsHgO;3) cho phan tng iodoform va phan tng dugc voi Na,COs.
a. Viét cong thirc cAu tao ciia A;, A, va As.
b. V& cong thirc cac ddng phan hinh hoc ctia A va goi tén theo danh phap IUPAC.
Bai 25: Tir benzene va cac hop cht hitu co c6 s6 C < 3, viét so d6 tong hop cis-1-phenylhex-2-ene.

Bai 26: Hoan thanh so d6 phan tmg sau, xac dinh cac hop chét tir A dén I:

1.Mg,ether khan 1.LiNH, N t° H, CH;Mgl
2.CH,=C(CH;)-CHO >B 2.C¢Hy3Br >C >D Pd/C 4 ether khan >F

X5 A 290 5 1(C,,H,,0,)

Cho biét: X la:
CH;
CH=C- (llj—CH= CH,
OH
A c6 1H ethylenic, B c¢6 5H ethylenic, D c6 1H ethylenic.

Bai 27: A, B 14 hai hydrocarbon duoc tach tir ddu mo c6 cac tinh chat vat i va dir kién phan tich nhu sau:

t,°C) |t °C) | %C %H
A | 686 141 85,63 14,34
B | 67.9 133 85,63 14,34

A ciing nhu B 1am mat mau nhanh chéng dung dich KMnO,4 va nuéce bromine, khi ozone phan cho san
pham giéng nhau. Xac dinh cau triic cta A, B.
Bai 28: Hoan thanh so d6 phan tng sau:

1.NaNH,
2.Na/NH,,

HC=CNa NaNH Nal HC=CNa 1.CH;MgBr
CH,CH,CH,I > A—genya— B> C >D— U B(C, H ) —S e 5 F
H, (1mol)
F Pd/CaCO; G(C12H2002)'

L~P
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Bai 29: Pheromol (H) dugc Bestmann diéu ché nam 1982 nhu sau:

— : Me(CH, ) Br 1.EtMgBr N 1.EtMgBr N 2H, N bromine héa ( )
HC=CLi A 2 HC=C-CH,-OTs B 2.Epoxide C Pd,Lindlar D CBr, +PPh; E C16H29Br
Nal N PhsP 1.Base N
acetone F G 2.CH,=CH-CHO H °

\\\\/ \\/ \\/ \(CHEJSCHS

Bai 30: Acid Abscisic (ABA) thudc loai sesquiterpenoid c6 nhiéu trong gidi thuc vét cé tac dung diéu

Xéc dinh cong thue ciu tao cac chat tir A dén G. Biét H la:

chinh gidc nga déng cua cdy cbi va cho phép ciy ton tai trong mdi trudng bét loi. Co nhiéu phuong phap

dé tong hop ABA. O day dan ra phuong phép di tir acetone.

3CH,COCH, % 73® A % %79 B(C\\H,;0) % Ji e Vi a® C(C, H,,0,)%¥4® D(C, H,0,)
D % 95 9%4® [E](C, H,,0,) % 959%4® F(C, H;0,) % Yi5® G(C, H,,0;)

pyri

Tiép theo s& ndi mach dé tao thanh acid nhu sau:
Methyl - 3 - methylpent - 2(Z) - ene - 4 - inoate % %% H (Li'C;H,0,) % %® I(C H,,0,Li) % %*® K % % *® L
L% g}z’%@ M % P 90929 acid Abscisic (ABA).

~ |

e -

oh

a. Viét CTCT cac cht tir A &én M biét rang hdn hop methanesunfonyl chloride/pyridine dung dé
tach nuoc alcohol bac ba.
b. Acid Abscisis co tinh quang hoat hay khéng, n6 ¢6 cau hinh nhu thé nao.

&)***&)***&)***&)***&)***&)***&)***&)***&)%***%***%***%***%***%***%***%***%

Part 5 HUONG DAN GIAI

Bai 1: Bicu dién cau hinh san pham bang cong thirc chiéu Fischer:

a. CHy ) CH; b. Dong phan mesomeric
H—1—Br i Br———H
Br———H i H——B5r
CH; L CH;
c. COOH d. Hon hop racemic
H———5r
H——F——25r
COOH

Bai 2: Hon hop racemic

—_———— i ———— — i — — —f— — —fm— — —— — i — — - — — = — — - — — = — =
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__-____-____-____-____-(_3_1._H:-___-____-__E_:IEI;___-____-____-____-__
H.C——H T H—— CH,
H—+—CH, i H.C—+—H
C,H; ’ CoH;
Bai 3:

a. CH;CHO + HCHO.
b. OHC-CHCH;3;-CHO + 2HCHO.
¢. OHC-CH,—CO-CHj;+ OHC-CH,—CHO

Bai 4:
a. CH,CH=CH,—“CH, -CHCI-CH,—Y£CH, - CH(MgCl)-CH, (1)
CH,CH = CH, — 37+~ CH,CH,CH,0H —>— CH,CH,CHO (2)

1)+ (2)—~% 5 CH,CH, - CHOH — CH(CH, ), —<% CH,CH, — CO - CH(CH,),.

1.PBr

b. cyclobutene — 25— OHCCH,CH,CHO —==— HO(CH, ), OH —53:— BrMg(CH, ), MgBr

2.Zn/CH;COOH

1.LHCHO cro
o cyclopent an ol——— cyclopen tan one.

Bai 5: C6H13I la

H H

| |
CH3;~C — CH,—C—CH;

| T

CH; I
Bai 6:
0
N
a C/D d
.
o
] CH=CH,
b COCH,; . 5
-.'H
. COOH NO,
C. H f.
COOH CH,
Bai 7:
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a. tert-butyliodide.

b. Tert-butyliodide.
¢. 1-bromo—2-methylpropanol.
d. 1-bromo-2-chloro-2-methylpropane, 1,2-dibromo-2-methylpropane, 1-bromo-2-methylpropanol.

e. 2-methylpropan—1,2—diol.
f.  Acetone va formaldehyde.

g. Isobutanol.

a. CH,-CH,-C=C-CH,.
b. San pham la
OH
C=CCH;

c. Sanpham la

[ CH-C=CCH;
OH

d. CH,-CHOH-CH,-C=C-CH,

Bai 9:
OH OH OH

Ald HC=CMgBr ; Bla CH; ~C~C=CH; C14 CH, ~C—C=CMgBr ; D I CH; ~C—C=C-COOH
CH, CH, CH,

Bai 10: San pham phan tmg 1a hon hop gom:
(CH3);C—Br ; (CH3);C—-OH ; CH3—[(HO-)C(-Cl)]-CH3 ; (CH3);C—-OCHj3
Giai thich dya vao co ché phan tng:
- Trong dung dich c6 cac qua trinh phan ly:
HBr - H" + Br NaCl — Na' CI”
- Do d6 trong dung dich c6 4 tic nhan 1a Br, CI', H,O va CH3OH c6 kha nang két hop véi
carbocation. Phan tmg theo co ché cong electrophile (Ag).
- DPautién, H' tdn cong vao C* dé tao carbocation (CH3);C® (giai doan cham.)
- Sau d6 4 tac nhan trong dung dich s& két hop carbocation tao san pham (giai doan nhanh).
Bai 11:
a. CH;CHCICHCICH,CI. Co ché Ag.
b. Co ché Sy': CH;CH=CHCH,Cl > CH,=CHCH,CI > CH3;CH,CH,CH,Cl.
Bai 12:

—_———— i ———— — i — — —f— — —fm— — —— — i — — - — — = — — - — — = — =
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a. Cong thuc cua X la:
CH,
NcH CH,
CH«’/

a

b. Céng thic cia Y va Z lan luot 1a:

00 CC

Bai 13:
a. Buta—1,3—dien dang s-cis. Phan tng:

o
b. Phan tir penta—1,3—diene c6 nhom CH; ddy electron con acid acrylic ¢6 nhém COOH hut electron
nén c6 su phan cuc cac lién két theo chidu mili tén cong. San pham chinh tao thanh do cac nguyén

tr C mang dién tich trai dau két hop voi nhau.

CH;
O+ COOH
T, —
O 5+

¥

c. So sanh kha nang phan ung:
- 2-methylbuta—1,3—diene > 2—chlorobuta—1,3—diene.
- Cis—penta—1,3—diene < trans—penta—1,3—diene.
Bai 14:
a. Phuong trinh phan Ung:

o8 (f

—_———— i ———— — i — — —f— — —fm— — —— — i — — - — — = — — - — — = — o
4.

/
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b. Diéu kién: Hop chit diene (A) phai c6 cau hinh s-cis. Phan Gmg ndy trd nén dé dang hon néu thay
H trong dienophile bang nhém hiat electron nhuy —COOH, —COOR, —CHO, ...va thay H trong
diene béng nhoém déy electron nhu: —CHs, —C,Hs,. ..
Bai 15:
A la 3-methylhex—3—ene. ; B la Hept—1—ene.
Bai 16:
- Alkene 1a But-2—ene
- Phan tng cong Br, vao But-2—ene 1a cong trans nén dé tao dong phan khong quang hoat thi

alkene But—2—ene phai ¢ dang trans.Cong thirc Fischer, Newman lan lugt la:

CH3 CHj
H—1—Br Br H
H————Br H Br
CH; CH;
Bai 17:
(A) la: CH3;CH,CH=CHCH,CHjs;. (C) la: CH3;CH=CH-CH=CHCH3;.
(B) 1a: CH3CH,—CHBr—CHBr—CH,CH3s. (D) la: CH,CH,C =CCH,CH,.

Bai 18: Cong thirc ciu tao:

L
Z,E,E E,E, E Z,7,E
Bai 19:
a. Cong thirc cdu tao cta A:
CH;
H.,C
M\C
i el
b. Hon hop X:
CH; P|I CH;
H,C H.C i
>C| 3 ‘\“"‘\.C
H,C | H.C~
H a
———— i — e — e — e = — e — e — = i = — i = — = — — i —— = — N

A\
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Bai 20:
(A) 1a trans- (CH3),C=CH-CH=C(CH3)-CH,CH,CHO.
(B) 1a cis- (CH3),C=CH-CH=C(CH3)-CH,CH,CHO.
Bai 21:
1. Xac dinh cong tlic cAu truc cua A(CjoH130). Aco A=2.
- A khong 1am mét mau dung dich nudc bromine va dung dich thudc tim lodng ching to trong A
khong c6 ndi doi hay ndi ba.
- A khong tac dung v6i hydro trén chat xuc tac Ni chimg to trong A khong c6 nhém chire carbonyl.
- A tac dung véi acid HCI dac dugc 1-chloro—4—(1—chloro—1-mehylethyl)—1-methylcyclohexane
nén trong A c6 vong no va cé lién két ether.
- Suy ra cong thtic cau tric cia A

\4 CH H CH3
B ’ B Xe
o \ o
| J -
CH;

2.a. Viét cong thirc cau tao, goi tén B

B 1a mot diol c6 b khung carbon nhu A
Goi tén B: 1-hydroxy-4-(-1-hydroxy-1-methylethyl)-1-methylcyclohexane.

Q 7 HQO A

2. b. Dung cong thirc ciu tric, viét phuong trinh phan tng va trinh bay co ché day du cta phan tng.
- Ca 2 dang trans va cis cia B déu ¢ cdu dang ghé bén viing, tuy vy cdu dang ghé khong thé tham
gia dong vong ma phai di qua dang thuyén kém bén.

- Dang thuyén s& tham gia phan g Sx1 noi phan tir.

¥ “OH
)

OH
OH OH “H
Q\ A )
<— OH

r
Cis-B /H:

—_———— i ———— — i — — —f— — —fm— — —— — i — — - — — = — — - — — = — =
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——m i i = i — — i = — i — — i = — i — — i — — i — — - —
)
OH
OH OH - O
< OH
NPy
Trans-B /H: A

3. Lién két ciia C bi dut & cac duong chim cham:

P OH
+ om0 _H o
OH
4. 0
Hel B0 Lol
C
fe

lm

@ *)
chuyGh vb
—_—

5. Dic diém chung nhat vé ciu tao hod hoc: mdi phan tir gom 2 don vi isoprene (hodc isopentane) ndi

ST

v6i nhau.
Bai 22:
a. Xac dinh cong thirc phan t:

C=(81,04/12,00) = 6,75 ; H=(8,16/1,01) = 8,08 ; O =(10,8/16,0 = 0,675

C=6,75/0,675=10; H=(8,08/0,675)=12; O =1=> CioH120
b. Viét cong thic cau tric cua anethole:

Anethole 1am mat mau nudc bromine nén co lién két doi ; vi ton tai & dang hai ddng phan hinh hoc
(lién két d6i, 7) va khi oxygen hoa cho acid nén c6 lién két d6i & mach nhanh ; vi chi cho 1 san phdm sau
khi nitro héa nén nhém methoxy & vi tri 4 (COOH- nhom thé loai 2, methoxy nhom thé loai 1. D6 1a acid

4-methoxy-3- nitrobenzoic.

Vay anethole la:
AN
H 3C‘—O—f{\ {j}— CHEH=CH—CHj;4
W I/
e T e o
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c. Cac phuong trinh phan Ung:

(1) anethole voi Br,/H,O

FH CH;
Br—CH Br—{H
—_ . ‘H—OH o
\ Bry/H,0 ¢ H—B1
H 3('—0—{: {r.}— CH=CH—CH; ;:- K;ﬁ,‘ f,:é
N '\h lr,;: - {r_‘:\ f:l}
(2) H;CO .y
H;CO
(2) oxygen hoa anethole thanh acid methoxybenzoic:
N S : KMnOyH;0™, ¢ : SN
H;C—0—( ,—CH=CH—CH; > H:CO—{ ,—COOH + CH:;COOH
l"'{" {..-" \ i |:3-.|
(3) nitro héa M thanh acid methoxynitrobenzoic:
O, N~
, SN , HNO4/H,S0, SN
HiC O_.'x;':‘._ s CO0OH - - > H;COo—, —CO0OH
h o \‘Q;_ /
— (4)
Tén cua anethole va tit ca cac san pham hitu co néu trén theo danh phap IUPAC:
(2) 2-Bromo-1-(4-methoxiyphenyl) propan-1-ol.
(3) Acid 4-methoxybenzoic ; (4) Acid 4-methoxy-3-nitrobenzoic.
d. Hai dong phan hinh hoc ctia anetol:
chq H;CO
) @
T, + N
1 —H —\___-CH;
H CH 3 H N H
(E)-1-methoxy-4-(1-propenyl)benzene (£)-1-methoxy-4-(1-propenyl)benzene
hodc (E)-1-(4-methoxyphenyl) prop-1-ene hodc (Z)-1-(4-methoxyphenyl) prop-1-ene

Bai 23: Cong thuc cAu tao cta 5 déng phan, ki hi¢u tir Dy, D5, D3, D4 dén Ds

P P H* .
1 -— pray
- g
e ST
= P
o "
3 D4 s

._.#‘"".
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Bai 24: a. Xac dinh Ay, Aj, As

Alahogp chit mach h& nén ¢6 2 ndi doi

A, tham gia phan tmg iodofom nén A1 13 hop chit metyl xeton
CH;COCH; + I,/KOH — CHI; + CH3COONa
- A; phan trng véi nén day la moét acid, dua vao cong thue phan tor day la mot diacid
HOOC-COOH + Na;CO3; - NaOOC—-COONa + H,0 + CO;
- As, CsHgOs, cho phan ung iodoform, phan ting dugc véi Nay,COs. Az vira ¢ nhom chire methyl
cetone vura c6 nhom chtre acid.
Vay A;: CH3;COCH3, Ax: HOOC-COOH, Ajz: CH;COCH,CH,COOH

b. A la monoterpene mach hd nén c6 bg khung carbon la:

¢
#
h I
¥
¢ &
i
¥ o
¥ il
¢

bau dudl Pan dudi
Dua vao céu tao cua Aj, A, A;nén xac dinh duoc vi tri cac lién két doi trong mach carbon (hinh trén):

Vi ¢6 sy hinh thanh acid oxalic nén A c6 thé 1a: (E) hoic (Z)-3,7-dimethylocta—2,6—dienol

Bai 25: So d téng hop:
HC=CH—*% ___CH,CH,CH,C=C-H—>"%__3CH,CH,CH,C =CCH,C H, ——2>——>

2.CH,CH,CH,Br 2.C4HsCH,Br Xt tc Lindlar

cis-1-phenylhex-2-ene. Trong d6: HC = CH ——— C,H, — > C H,CH; —**— C H,CH,Br.

600° AlBr,
Bai 26:
CH=Cc CH; Cg¢H;;Cc=C CHs
(les (FHS "’_:h?m—., "”-\:"b».:.._
CH=C- C-CH=CH, — CH=C- C=CH~ CHCl 52555 . e )
< < 2 5 3/ ‘\’::_‘a gy 300 ,\_\___::_—
OH X A ou | B OH |
CH; CH‘
H3Co o~
CsH;;C=C \ICHs ’ g 1 CH.
= d.—-’"‘m - CHO ' | :I,-’A“n, N CHO
R S = ] Fa— C o _Iﬁ.c_) CgH,; —CH-
% Il
O/H“ S c CH,; CH; g
| D
CH; CsHys
(FH3 jiH (|3Hs OCOCH,
_'_'_)_Tita_[ﬂ CgHy;—CH™ ™ \“/ &CHS _AaD CsH;- _CH,f”““mvamT, \CHﬁ I(C,H,,0,)
CH; F CH;

Bai 27: Dya vao két qua phan tich nguyén t5, A va B c6 cong thitc C¢H)o. D6 ¢6 thé 1a dong phan
cis/trans ctia hex—2—ene hodc hex—3—ene. Do ozone hoa cho san pham gidng nhau nén 1a déng phan cia
hex—3—ene. A la déng phan cis vi ¢6 nhiét d0 nong chay thép hon vao nhiét ¢ s6i cao hon => B 1a trans.

—_———— i ———— — i — — —f— — —fm— — —— — i — — - — — = — — - — — = — o
4.
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Bai 28:

CH,CH,CH,I—=*—C,H,C = CH —=7—>n - PrC = C(CH,),CH, %n -PrC = C(CH,),CH,I
1.NaNH,

—HEM 0 - PrC = C(CH,),C = CH—5 3 5~ Trans - n - PrCH = CH(CH, ),C = CH — 55"

2.CO,
Trans-n-PrCH = CH(CH,),C = C - COOH —2%_; Acid dodeca - 2Z,8E - dienoic (C,,H,,0,).

Pd/CaCO,
Bai 29:

bat R 1a CH3(CH,)s:
HC = CLi—"— HC = CR(A) —7¢zor— HC = CCH,C = CR(B)—3 55— RC = CCH,C = CCH,CH,0H(C)
—sirmm—(Z, Z)RCH = CHCH,CH = CHCH,CH,OH(D) —¢555—>(Z, Z)RCH = CHCH,CH = CH(CH, ), Br(E)

Nal

—N_5(7,Z)RCH = CHCH,CH = CH(CH,), I(F)—*:*5(Z,Z)RCH = CHCH,CH = CH(CH,), ﬁth 1(G)

acetone

Bai 30:

a. Cong thuc cau tao cac chat:

H,C. CH;
] \\C/ a
HO™ TCH, ~
@ | | o g
Aacpe @ L3 ° R
O CHy ‘cq, 07 P \__O
~ S ~o N

0 O 0
CH;
t:}::f C=C—-C H
@ HJC\C . H o o f OLi \c/
4 - I ""‘u..\:::': e, |
ric=c/” \COOCH, \ O COOCH
CH; H\ CH,
e ,C=C—C H @) ~ S C=C—C H
®) e P
O f‘DH N o. fDH NN
e VA |
N0 COOCH; \ o COOCH
AD ~~ E | Z
- e, e H‘Q“-?|
D:,,?mz;;« f H  too CH;
—_—————————— — - — ——f—— - — — - — — - — — - — — — = — — —— — — == — =
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b. ABA la hon hop racemic khong co6 tinh quang hoat, c6 cau hinh Z, E, Z.
E |z
(z[ )
OF ~F COOH

EO***EO***EO***EO***EO***EO***EO***EO***EOOS***08***03***03***03***08***03***03***03

Part 6 HYDROCARBON THOM, DAN XUAT
HALOGEN, HQP CHAT CO KIM.

Bai 1: Giai thich cac dit kién sau:

a. Kha ning phan ung cua chlorobenzene kém benzene trong phan tmg thé ai dién tir, dui rang dinh
huéng van wu tién o-, p-.
b. Ion phenolate tham gia phan tng thé 4i dién tir & céc vi tri o-, p-.
c. Phan tng thé ai dién tir ctia acid benzoic uu tién cho san pham m-.
d. Phenol dé bi Br hoa hon benzene.
e. Cac dan xuat halogen ciia hydrocarbon thom kho tham gia phan tmg thé 4i nhan hon dan xuat
alkylhalogenide.
Bai 2: Ba hop chét trimethylbenzene sau, chit nao c6 kha niang hoat héa manh nhét trong phan g thé
dién tir Sg: (1) 1,2,3-trimethylbenzene ; (2) 1,2,4-trimethylbenzene ; (3) 1,3,5-trimethylbezene.
Bai 3: Viét cac san pham tao thanh ciia cac phan ng sau day:
a. Phan tng sulfonic hoa p-methylcumene. b. Phén g sulfonic hoa p-acetyltoluene.
Bai 4: Hoan thanh céc phan tng chuyén hoa sau:
a. Br—(CH,);—p-C¢Hs~CH,—Br —22Y

1.KCN,DMSO
b. C6H5CH2C1 W)

H-CH 1.50;.H,50,
. 3 4
¢. CsHsCH3 3.HNO,H,50,

3.NaOH,t°

o
d E Cj __LCHy(CHy;Li
‘ 2 C¢HsCHO
3.H;07,t°
=
e | Na,Cr,0;/H,80,
) #

= ~CH,OH
f | J\ = 1.MnO,
. A~ CH—C—CH, 2KOHHO. ‘1
r= || e}

O
Bai 5: Tir benzene hoidc methylbenzene, hiy viét phuong trinh diéu ché:
a. C6H5CH2CH2C =CH. C. C6H5—C0—p—C6H4—COOCH3.
b. p-Cl-C¢Hs—CONH,. d. Acid 2,6-dibromobenzoic.
———— — e — — e — — e — — i = — e — — e — — e = — e = — i — — i — — - — '
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Bai 6: Chit A ¢6 cong thuc CgHg va lam mat mau nudc Br,, phan tng vo1 AgNOs/NH;3 cho két tua,
oxygen hoa thu dugc acid benzoic. Xac dinh cong thirc cau tao cua chit A.
Bai 7: Khi dun nong 1,4—dibromobutane v&i Na,S s& tao thanh thiophene C4H,S. Bang phuong phap trén,
hay diéu ché a—methylthiophene.
Bai 8: Trong phan tng Cl hoa nhd chit xtc tac FeCls, kha ning phan tng twong ddi tai cac vi tri khac
nhau trong cac phan tir biphenyl va benzene nhu sau:

0 250 250 0 1

790 790 1 1
0 250 250 0
a. Trinh bay co ché phan ing Cl hoa biphenyl theo hudng wu tién nhét.
b. Tbc d6 mono-Cl hoa biphenyl va benzene hon kém nhau bao nhiéu lan.
c. Trong mdt phan tmg mono-Cl hoa biphenyl thu dugc 10 grams 2—chlorobiphenyl thi sé thu duoc

bao nhiéu grams 4—chlorobiphenyl.

Bai 9: Hoan thanh cac chudi phan ung sau:

a. CH,CHOHCH, —%9 5(A) XN _y(B) 1O ().

b- I(CHZ )41 KCN/alCOhOI%{A) CH,=CH, )(B).

Bai 10: Viét phuong trinh phan tng cta ethylmagnesiumbromide voi cic chét sau:
a. CH3;CH,CN.
b. CH;COCI.
c. C,Hs—CHCH;-C=CH.
d. CH;COOC,Hs.
e. C,HsCOCHs.

Bai 11: Cho biét san pham cta cic phan ng sau:

OH
a. éT_EL—CHEﬂ NaCN_ ¢ CH; sOCl,
O H,0 -
CH;
| SOCl,
b Cgl;—C—OH ——
H

Bai 12: Indene CyHg dugc tach tir nhya than d4, c6 phan tng voi KMnOy4 va lam mét mau Bry/CCly. Tién

hanh hydro hoa xtic tac trong diéu kién ém diu s& nhan dugc indan CoHjo va trong diéu kién manh hon thi

dugc CoHj6. Khi oxygen hoa indene dugc acid phthalic. Azulene

a. Xac dinh indene, indan, CoH;¢ va viét céc phuong trinh phan tng xay ra.

b. Tu indene, hay diéu ché azulene C;sHy4O.
———— i — e — e — e = — e — e — = i = — i = — = — — i —— = — '
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Bai 13: Cho cumene tic dung véi CH3;CI/AICL; thu dugc cic san phdm monomethyl hoa trong dé cé A.
Khi cho A tac dung véi KMnOy4 dun nong thu duoc chit B ¢6 cong thire CsH4O4K;. Cho A tac dung voi
Br; (xuc tac bot Fe) thu dugc hai san phém mono-Br C va D. Viét cong thuc cAu tao, goi tén A, B, C, D
va hoan thanh cac phuong trinh phan img minh hoa.

Bai 14: Cho cetone (I) CsH,0O tac dung véi ethylmagnesiumbromide rdi tach nuéc hop chét carbonyl tao
thanh dé thu dugc alkene (II), chat nay ozone héa rdi thity phan cho diethycetone va acetaldehyde. Viét
cAu tric cta cac hop chét (1), (I).

Bai 15: Viét phuong trinh phan tng cta isobutylchloride voi:

a. AgOH. f. Na kim loai trong hexane.
b. H,O (khi dun s61). g. Mg trong ether khan.

c¢. KOH/C,HsOH. h. CH;COONa.

d. 1.KCN;2. H;0". i. KHS.

e. NH; (dun trong 6ng han kin).

Bai 16: Methyl ether ctia p-cresol (A) c¢6 chira O'® 1a mot hop chét quy khéng may bi tron 1dn véi
iodobenzene. Hiy dung phuong phap thuan tién nhat dé co thé tach riéng hai chét trén. Biét nhiét do soi
ctia hai chét gan bang nhau va lugng chat qua it nén khong thé dung phwong phap séic ki diéu ché.

Bai 17: Chit A ¢6 cong thirc phan tor 1a CoHys. Khi oxygen hoa béng K,Cr,07/H,SO4 ta thu duoc
cetodiacid X mach thang (c6 it hon A mét carbon), A cong hop H, tao ra n-propylcyclohexane. A phan
mg vdi KMnOy lodng thu duge Y (190 g/mol) ¢ cung sb carbon véi A. Y phan tng véi CH;COOH xuc
tac H,SO4 chi tao chit Z (C15Ha407). Viét phuong trinh phan tng, x4c dinh A.

Bai 18: Tim cac chit A, B, C, D, E, F va viét cac phuong trinh phan tmg xay ra theo so dd sau:

Na,Cr,04

s D
Cly,Imol H,0
Benzen — >A—2>B —
CC13 t°,P E Fe/HCI N F

(1 mol) HNO; 1:1

Bai 19: Oxygen hoa hydrocarbon thom A (CsH,o) bang oxygen c6 xtic tac cobalt acetate cho san pham B.
Chét B ¢6 thé tham gia phan tung: voi dung dich NaHCOj; giai phong khi CO; ; véi ethanol (du) tao thanh
D ; dun nong B v6i dung dich NHj tao thanh E. Thily phan E tao thanh G, dun nong G ¢ nhiét d§ khoang
160°C tao thanh F. Mit khac, khi cho B phan tmg véi khi NH; (du) ciing tao thanh F. Hay viét cic cong
thirc cau taocua A, B,D, G, EvaF.

Bai 20: 3—iodo—2,2—dimethylbutane khi phan tng vi AgNO; trong C,HsOH s& cho 3 san pham. Viét
cong thirc cau tao ciia 3 san pham 4y va cho biét san pham nao chiém ti 1¢ 16n nhat.

Bai 21: m-Fluor—isopropylbenzene (I) duoc tong hop theo 8 budc di tir benzene (A). Hiy hoan thién so

do phan ung nay:
+Me, CHBr/AICI1 +Br, /F HNO 6[H HNO ° M, H,0
AR s B PR 5 C 5D E—2 5 F— 5 G—E > H—5]
4
T R

*,
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Bai 22: Xuét phat tir Bromobenzene chira C'* & vi tri 1 va cac chét vo co can thiét khong chira C'*, hay
diéu ché cac hop chit thom chira C'* & vi tri 3.
a. Aniline. ¢. Acid benzoic.

b. lodobenzene.

Bai 23: Ephedrine (G) 1a mot hoat chat dung 1am thudc chita bénh vé ho hip duoc chiét tir cdy ma hoang.

Ephedrine duoc tong hop nhu sau: CgHg—CO-HCV/ACL 1y CHLCLNO,,00 5 H/N , g GLB , G

a. Viét cong thuc cdutao cuaD,E,Fva G trong so do trén.

b. Viét co ché phan tng clia cic giai doan tao thanh D va E.

c. Di tir benzene, acid propanoic va cic tac nhan can thiét khac, hdy dua ra mot so do tong hop
ephedrine.

Bai 24: Viét cong thirc cau tao san pham cudi (n€u cd) cua cac phan ing sau:

- . g CF; INE i 1) —=
. COOH o . L "7 3 + (Na +NH;j) C
a. . (1. KL NaHCO3) 5 A L
e '
"'":\"‘-._ r_.._:_::l
b- { )—Br + EN-CH-COOH —> B d | > Br + HO —>= D
— ‘Hj =/
Bai 25: Viét cac phan Gmg dé tong hop san pham tir cac chit ban dau cho dudi day:
&
H
CHO =R

. [f’“] [,fL\TCUCH_l . [f ] ,,lh CH;
- HT,H

-, v
] Hb-’ [ H\
-
Hb‘b_p-""’ o

CHO Cl

HOOC

c. CH;COCH,COOC;H; —— k.,-"'ﬂ\\“

&‘)***&)***&)***&)***&)***&)***&)***&)***&)%***%***%***%***%***%***%***%***%

Part 6 HUONG DAN GIAI
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

Bai 1:

a. Do nguyén tir Cl c6 hi¢u ung +C.

b. Do anh hudng day dién tir caa O, cong huong lam cho céc vi tri o-, p- ¢6 thé mang dién tich &m
(cong thure gio1 han).

c¢. Do anh huéng hut dién tir cia nhém CHO 1am cho vi tri o-, p- ¢6 thé mang dién tich duong (cong
thtrc gidi han).

d. Do hi¢u tng +C ctia nhém OH.

e. Do nguyén tir CI ¢6 hi¢u ung +C.

Bai2: (3)>(2)>(1).

Bai 3: Viét cac san pham tao thanh:

i{f H
il. E’i:“k’, SOH b. tl_-.‘DCHS
T E’*‘“ SOH
CH =
7N |
CH; CH, CH.

Bai 4:
a. Br—(CH2)3—p—C6H4—CH2—OH.
b. C¢HsCH,OH.

- HMCIC&HE d. HOOC.. _~__-COOH e. [ﬁﬁv"CHD

L \[ L A CH—C—CH,
L j HOOC~" ™~ ™~ COOH ]E'}

Bai s:

1.CH{CH,CI/AICI,
2.Br,,t°

a. CeHs HLLCOOk 5 C6HsCH,CH,C=CH.

5.HC=CLi

1.Cl, /FeCly

b. CeHsCH; —e®—  p-Cl-CeH,~CONH.

4NH,

1.KMnO, /OH™

2.50Cl, N O .

C. C6H5CH3 3.CoH,CHyAICT, C6H5 CO P C6H4 COOCH3
4.Na,Cr,0,
5.CH,0H/H,S0,

1.50,,H,80,
2.Br, ,FeB . . .
d. C¢HsCH; 3H%tf d > Acid 2,6-dibromobenzoic.
4Na,Cr,0, /H,S0,

Bai 6: Cong thuc cau tao cia A 1a: C¢Hs—C=CH.

Bai 7: CH, = CHCH,CH,OH —" CH, - CHBr — CH,CH,CH,Br—"*— o — Metylthiophene .

LR
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc
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Bai 8:
a. Coché Sg2. uu tién vao vi tri carbon 5o 4.
Cl, + FeCl;, — CI'FeCl;

p— — _ — H
g Oy chim nhanh — —
OO - o =22 O, - OO
(250 =« )+ (790 <2y 430

k
kbenzme I =0 a I
b. Téc do mono-Cl hoa cua biphenyl hon benzene 430 lan.

biphenyl —

c. DPat x Ia so grams 4—chlorobiphenyl. ta co:

X _ 790 x2 790 x2x10 _
10 250 x4 v 1000 B

Bai 9: Hoan thanh cac chudi phan tng:

a. CH,CHOHCH, —%%,CH,CHCICH, —** 5 CH,CHCNCH, —~% 5 CH,CHCOOHCH.,,.

b. I(CH,),]—=2< 5 CH, = CH - CH = CH, —=>="— cyclohexene.
Bai 10:

a. CH3;CH,COCH,CHj.

b. CH;COCH,CHs.

¢. C,Hs—CHCH;3;-C=CMgBr + C,Hq

d. CH;COOC;Hs.

e. (C;Hs),C(OH)—CHs.
Bai 11: Cho biét san pham ctia cac phan tng:

/N NaCN ﬂ
a. QCH;CI %,, NC—, .~ —CH;

2

CH; CH;
I SOCl, |
b. cﬁl{j—tT“—DH —= CH;—C—Cl
T
H H
OH
H.C
H
H
Bai 12:

a. Cong thirc ciu tao:

—_———— i ———— — i — — —f— — —fm— — —— — i — — - — — = — — - — — = — =
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

———— — i — — = — — =l — — = — — == — — = — — =~ — — == — — = — — = — — ———
indene bicvclo[4.3.0]nonane

b. Diéu ché:

H
H H chuven vi

. by

e +H~. Ty CH'\-[\'\ e 0 Pdit° ) .
- h
L = L,> L ,;;3L/> aﬁkt < Jm P dehvdro hoa >afl pham

Sy

Bai 13: A la p-methylcumene. Céac phan ng:

A + 8KMnO,; —“— p-KOOC-C¢Hs~COOK (B) + 2K,CO; + 8MnO; + 2KOH + 4H,0.

A +Br2(Fe) C + D

Trong do: C la o-Bromo-p-methylcumene. D la m-Bromo-p-methylcumene.
Bai 14: Cong thiic cau tao cac chat: (I) 1a diethylcetone. (II) 1a 3—ethylpent—2—ene.
Bai 15:
a. CH;—CHCH;—CH,OH.
b. CH;—CHCH;-CH,OH.
c¢. CH;—CHCH;=CH,.
d. CH;—CHCH;3;-CH,COOH.
e. CH;—CHCH;—CH,NH..

=

CH;-CHCH;-CH,CH,~CHCH;-CHs.
CH;-CHCH;-CH,MgCl.
CH;-CHCH;-CH,OCOCH;.
CH;-CHCH;-CH,SH.

= 0

ol
.

Bai 16: Hoa tan hon hop trong ether va thém mot lugng Mg vira du, khi d6 iodobezene chuyén thanh
phenylmagnesiumiodide. Thém nudc vao hdn hop sau phan tmg, khi d6 phenylmagnesiumiodide c6 thé
chuyén thanh benzene trong khi d6 methyl ether cta p-cresol khong thay dbi. Hon hop lac nay gom c6
Benzene (t° =80°C ) va methyl ether ctia p-cresol (t° =175°C) c6 thé phan tach dé dang bang phwong
phap chung cat.
Bai 17:
- Tu dir kién A cong hop H, — n-propylcyclohexane va oxygen hoa bang K,Cr,0,/H,SO; ta thu
dugc cetodiacid X mach théng (it hon A mot carbon) => A ¢¢ it nhét mét lién két d6i ddu mach.
- Vi X la cetodiacid => A ¢6 2 lién két d6i hodc 1 ndi doi trong vong va phai c6 nhom:
-C-C=CH-C-
c
- A phan tng véi KMnOy, loang thu dugce Y (190 g/mol) c6 cling s carbon véi A => s6 nhém OH
trong Y 1a My — Ma)/17 =4 => CTPT cua Y 1a CoH4(OH)s.
- Y phan tng v6i CH;COOH xuc tac H,SOy4 chi tao chit Z (C1sH2407) => Z ¢6 3 nhom ester cua
acid acetic va trong phan tir con 1 nhom OH khéng tao ester. Nhém OH d6 lién két v6i C (I11).

LR
Copyright © 2009 volemttl@yahoo.com.vn "S:Q




Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc
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- Vay cong thuc cau tao cia A 1a:

I‘-“\
{\_}— CH,—CH = CH,

- Viét cac phuong trinh phan mg dua vao A 1a hop chat vira tim dugc & trén.

Bai 18: Hoan thanh so d6 phan tng:

A la chlorobezene.
B 1a phenol.

C la p-benzoquinone.

D 1a hydroquinone.
E 14 p-nitrophenol.

F 1a p-aminophenol.

Bai 19: Cong thiic ciu tao cua cac chét:

CH; o
C
@—CH} ©:C>O
I
A B O
0 |
C— C—OC,Hs
@:C/O + GHOH ——> ©:COC2H5
o D (0]
0 0]
! :
C>O + NH; (khYd-) —> @:C>NH
I Il
o) O ftalimit F
i 0
C—NH; 160°%C C—
: %7OH = %/N—H
G o) F o)

Bai 20: (CH;3);C—CHI-CH;3 + Ag" — (CH;3);C—C H—CH; + Agl.

- (CH;3);C-C'H-CH; —=%2L 5 (CH;);C-CH=CH, (A).

- (CH;);C—C"H—CHj3 (chuyén vi CH3") — CH3—C"CH;3—CH(CH3), —2%% 5 (CH;),CH=CH(CHj3),

San pham (B) 1a chinh.

- CH3;—C'CH3—CH(CHj3), —=%2% 5 CH,=C(CH3)CH(CHj3), (C).
Bai 21: Hoan thanh so d6 phan tng:

A la benzene. E 1a p-bromo-m-aminocumene.

B 1 cumene. F 1a p-Br-m- "N,BF; —C¢H3—CH(CH3),.

C la p-bromocumene. G la p-bromo-m-fluorcumene.

D 1a p-bromo-m-nitrocumene. H 1& m-fluor-p-magnesiumbromocumene.
Bai 22: So d6 téng hop

a. Aniline:

=
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

——— — e — — - — — = — — = — — == — — = — — = — — == — — == — — =~ — — - —
Br MgBr COOMgBr COOH COOH
IfL I,JZL% e 14L 14l
S Mg = COn T OH0T =y HNO. 7
ﬂ J ether khan | J — - ﬂ J — ﬂ J — - ﬂ l
~F e P e ES0y dac e NO
COONa :
4] ] 14 o
Na{{03 R NaOH dic T Fe/HC1 - Sy
| iy Cul, t° H KL E .’_’,;LH
Rl NDE R NDE e h—H:E
b. Iodobenzene:
4 14 14
TS NaNGy+ HOL 7w KI s
ﬂ ,L 0-35°C ﬂ l + - | l T N, T K4
T T I\HE e N}c e I
¢. Acid benzoic:
14 14 1-I-ﬁ
ﬂﬂj CuCN H” *‘*1 H0 | T
R _—2 _1 T CN H — COOH
Bai 23:
a. Tong hop ephedrine:
i [ OH CH;
CO.HC1 CH.CH.NO. OH- CeHsCH-CHNO> ] | .
CeH; — e CeHsCHO T [I:iH é,H&;.L‘f,Hﬁ—L‘H—CH—h H»>
= | ; 3 z
(D) (E) (F)
CgHsCH-CH-NHCH3
CH;Br | ]

b. Co ché phan tng:
Co ché phan iimg tao thanh D: phan tng thé electrophile vao nhan thom, Sg:

C=0+HCl — Cl-CH=0_—% 5 O=C"-H ... AICls

A 3 . @/_CHOHCI -
xCJ-I“ ' O=C" -H....AlCly — 3

Co ché phan ieng tao thanh E: phan tmg cong nucleophile vao nhom carbonyl, Ay:

CH;CHNO» =2 5 CH;CYH-NO, + H”
o} {lng (|::H c|'H3
_ | .
CeHs-CHO + CH3C'H-NO» & CzHs—CH-CH-NO, —— CsHs—CH-CH-NO,

¢.  So d6 tong hop khac di tir acid propanoic va cac tac nhan can thiét khéc:

—_——— i —— e — — e — — e —— i — — —— — —— — - — — i — — ——— — - — ”?ﬂ\
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

CH3;CH,COOH —°%: 3 CH;CH,COClI —2% 5 C4HsCOCH,CH; —22 5
OH CH; OH CH;
CsH;COCHBrCH; TC;;H}—CH—CH—BL' — = s C¢Hs—CH-CH—NHCH;3

Bai 24: Viét cong thirc cdu tao san pham cudi (néu cd) ctia cac phan tng:
Cong tinre can tao cua san pham:
A Cac phan img b. va d.

C
khong xay ra.
Yo O
: O

e

Bai 25: Viét cac phan tng tong hop:

a. Br 0 CHO

& )H 7 A . ~COCH; COCH;
[ \” NBs.as [ ] NaOE: ] 1 ’\] I ol T
~ TN T NS g

= 4. £ 2 -,
CHO

b 0 0

{“] O T e_< o~ E
[ —_CJ u ]/ Cl [ j/ Zn/HCl

~ T Al ~F AICl; ®)

(A) (B) ¢ (© .

B el

ﬂj{%bvf_—{i «ﬁ% Lﬁ{: %*”f==<i Eﬂj-h;%fE;H‘CH{
f;? B |HT,,:::> NaOEt Eff;fj 1. 0s04/dd KMnO; _ P Hs

¢l (D) Ccl (E) ¢l (F) 2Nas0s © uL

= Cl
? PH

. T if—< e ((.'H—< - _<

hodac = i = R
E ’jﬂ NaBH, Ex P Hs0. © || J/
4 © Cl () 4 @

0
_ COOEt Q HOOC

C. HO 0 )m |
OOEt K
g g £ NaOEt |/‘“~ﬁ .0+ | “%. Br. KOH
EtOH i o \) H;0

&)***&)***&)***&)***&)***&)***&)***&)***&)%***%***%***%***%***%***%***%***%
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Bai tap Hoa Hiru Co — Tai liéu danh cho sinh vién cac truéng Pai hoc

Part7 ALCOHOL -PHENOL
ALDEHYDE - CETONE

Bai 1: Cho céc alcohol: (1) p-CH3-C¢Hs-CH,OH , (2) p-CH30-C¢H4-CH,OH, (3) p-CN-C¢Hs-CH,OH va
(4) p-Cl-C¢H4-CH,OH. So sanh kha nang phan tng cua céac alcohol trén véi HBr va giai thich.

Bai 2: Cho so d6 cac phan tng sau:

@ HCHO_ , NaCN H,0 o) Cl

s> B ——>C ——> D1 + D2 + E (sfh phEm pho)

Hay viét cong thirc ciu tao cua A, B, C, D1, D2 va E. Biét E ¢ cong thire phan tir C9Hy,OsN,.

Bai 3: Hop chat A (C4Hs03) quang hoat, khong tham gia phan ung trang bac, tac dung voi anhydride
acetic tao ra dan xuit monoacetate. Khi dun néng voi methanol, A chuyén thanh chit B (CsH19Oy4). Duoi
tac dung cua acid vo co loang, B cho methanol va C (C4HgO4). C tac dung vé6i anhydride acetic tao ra dan
xuat triacetate, tic dung v&i NaBH, tao ra D (C4H;0O4) khong quang hoat. C tham gia phan tmg trang bac
tao thanh acid carboxylic E (C4HsOs). Xt li amide ciia E bing dung dich lodng sodium hypochlorite tao ra
D-(+)-glyceraldehyde (C3HsO3) va ammonia.

Bai 4: Viét cong thirc ciu tao cac san pham hitu co A, B, CvaD trong so d6 sau:

0
(lj —
1.Li _C

Cyclohexanol —» A _2.Cul B ils): 242y NoHy /0, DK.;H> <:>=<:>

3. @‘Br C,HsOH

NBr

2\ /A

Bai 5: X4c dinh cac chat tir A dén G va hoan thanh cac phwong trinh phan tg trong chudi bién hoa sau:

O‘o%cﬁmom)%cﬁm(wﬂ—CsleO(D)

2.H;0*
KMnO4 (dac nong) H2 /Pt 1. CH3MgCl
CioHis (G) Methyl cyclopentane 2. H:0"
H,SO, (dun néng)
,_1.Mg,ether C¢H;COOOH
CioH,50 (F) «piier——— C,H,Br(E) «—— O CsH;s0 (C)
3.H;0"

Bai 6: Thuc hién diy chuyén héa sau: O

©__
_’_,;::“x
PhCHO 1.BuLi N - | J\
HS N (CH2 )3 N SH H* 7 A 2.Ethyl trans—But—2—enoate 4 B Lv/\iv 3 CH3

Ni,Raney H,SO, H E
H, ? H,0 ? ?
—_———-————-———-— ——f-— — = —— - — — - — — — - — — - — — - — — - — — - = o
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Bai 7: T nhya thong, nguodi ta tach dugc chit hitu co (X) va chuyén hoa (X) theo so d6 sau:

1) O3 :2) Zn/HC1 EMnO, H SN 0
>_@: o AT B B ¢ 60
h | 3 3 R

(X) HN—OH l (4) P05 i (5)
D E

Biét A c6 cong thirc phan tir 1a CoH,40.

a. Viét cong thirc cAu tao cac san phém hiru co A, B, Cy, C,, C3, D, E.

b. San phdm nio c6 tao thanh dong phan va chi 1 s luong dong phan ctia mdi san pham.
Bai 8: Hop chat hitu co A chira 79,59 % C ; 12,25 % H ; con lai 12 O chi chiém mot nguyén tir trong phan
tir. Ozone phan A thu duoc HOCH,CH=0 ; CH;3[CH;],COCH; va CH3;CH,CO[CH;],CH=0. Néu cho A
tac dung véi Br, theo ty 18 mol 1:1 r6i mdi ozone phan san pham chinh sinh ra thi chi thu dwugc hai san
pham hitu co, trong d6 c6 mot cetone. Pun ndng A véi dung dich acid d& dang thu dugc san phim B c6
cling cong thirc phan tir nhu A, song khi ozone phan B chi cho mdt san pham hitu co duy nhat.

a. Xac dinh cong thirc cAu tao va goi tén A.

b. Tim cong thic cdu tao cia B va viét co ché chuyén A thanh B.

Bai 9: Viét cac phuong trinh phan tng theo so d6 sau:

—X_ 5 C (ethylene glycol diacetate)
2JHCHO —PUxt 5 A Hx ;g Tring nee 5, 1y (poliether)
+ CuO, t°

=2l > E 9, F(acid da chite) —~ 2w 5 G

Bai 10: Khi cho cis va trans-3,3-dimethyl-2-bromocyclohexanol phan tng nhanh véi base manh sé& thu
duoc 2 san phém riéng biét. San phém tao thanh tir cis-bromoalcohol ¢6 van hép thu & 1710 cm’, con san
pham kia khong ¢6 van hip thu nay va ciing khong ¢ van hip thu ¢ 3350 cm™. Xéc dinh cong thic cau
tao clia cac san pham trén.

Bai 11: Hop chat A phan tng v6i PCl; cho ra B, khir hoa B bang H,/Pd nhan dugc benzaldehyde. Mt
khac cho B tac dung véi NHs duge C, xtr li C véi Br, trong moi truong kiém duoc D. Tu B ¢co thé nhan
dugc E bang cach cho phan tmg véi benzene xuc tac AICl;. E chuyén thanh F khi xir 1i voi
hydroxylamine, trong méi trudng acid F chuyén thanh G. Viét cong thirc cau trac cac hop chat trén.

Bai 12: Viét cong thirc cau triic ciia cic san pham trung gian va ding mii tén chi 16 sy twong tic cua
nhan voi trung tAm phan ung:

OEt ha v HOEt OEt khép vo —OFt OEt H*
X >A P2 LB —C >D 2 SE —F >G >Y

Trong d6 X, Y lan luot la:
0O

0O 0
I

ly-l\ - EtD—IC;} J\ -

L j\fDDEt

- X) - (Y)
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Bai 13: Tién hanh ngung tu giita benzaldehyde va ethyl methyl cetone 1an luot trong méi truong acid va
mai trudng base ngudi ta thu duoc 2 san pham khac nhau. Viét CTCT cac san pham tao thanh, giai thich.
Bai 14: Hop chit A C4HgO; quang hoat, tan tot trong nudc tao thanh dung dich phan tng acid véi gidy
quy. Pun manh dung dich, A chuyén thanh chat B C4HO, khong quang hoat tan vira phai trong nudc va
cling cho phan tng acid véi gidy quy. B phan tmg véi KMnO, ménh lién hon A. Oxygen héa A bing
dung dich H,CrO, lodng s& thanh chat 16ng bay hoi C C3HO. C khong phan tng véi KMnO,4 nhung cho
phan tmg véi I, trong dung dich kiém. Viét CTCT céc chat va phuong trinh phan tmg xay ra. Céc dif kién
trén da du didu kién dé xac dinh cau tric ctia A chua, giai thich.
Bai 15: Hop chat hiru co A ¢6 cong thuc C;7H300 bi oxygen hda nhe cho 2 acid la: acid octandioic va
acid nonandioic. Hay goi tén A theo danh phap IUPAC va chuyén hdn hgp dong phan cta n6 thanh cis-A.
Bai 16: Hop chat X C¢HyOBr phan tng véi methanol trong méi truong acid sinh ra Y CgH;s0,Br. Cho Y
phan tng v6i Mg trong ether khan, sau d6 cho phan tng tiép véi aldehyde formic duoc chat E. Thuy phan
E trong moi truong acid duogc F, dehydrate hoa F thu dugc 2-vinylcyclopentanone

a. Xac dinh CTCT cua X

b. Néu mudn diéu ché F tir X c6 nhét thiét phai qua cac giai doan nhu trén khong, vi sao.
Bai 17: C6 5 lo khong nhin dugc ki hiéu tr A dén E chua riéng 1¢ 5 hop chat thom sau:
C¢HsCOCH,CH3, CsHsCOOH, C¢HsCOCH;, CsHsCH(OH)CH; va C¢HsCHO. Dua vao cac két qua thi
nghiém sau day nhan biét hoa chét c6 trong mdi lo:

» Cho vao mbilo 1 giot dung dich K,Cr,07/H,SO4 roi lic déu. Sau vai phut théy loAvacC bién d6i

dung dich mau da cam thanh xanh lyc.

»  Cho vao mdi chat mét it dung dich NaOH loang thi chi riéng lo B tan dugc.

= Khi cho tac dung véi I, trong dung dich kiém thi lo A va E cho két tiia vang.

» LoC,DvaE déu tac dung véi 2,4-dinitrophenylhydrazine cho két tia do, da cam.
Bai 18: C6 4 hop chit thom: CsHsOH ; C¢Hg ; CsHsCHs ; CcHsNO,. Xét bang sau:

Chit phan rng A B C D
Nudc Br, Khong phan tmg | Co6 phan ing Khong phan tng Khong phan tng
Br/Fe C6 phan mg Phan Umg & 0° C va | Chi phan tng khi C6 phan mg

khong can xtc tac Fe | dun nong
Phan tmg v6i ca dung | Chi phan tng khi | C6 phan ting
dich HNO; loang dun néng khong can H,SO4
a. Xac dinh ki hiéu A, B, C, D cho mdi chét.

HNO3/H,S04 | CO phém u’ng

b. Hiy sap xép cac chét theo thir ty ting dan vé kha ning tham gia phan tng thé & vong benzene.
Giai thich sy anh hudng ciia cac nhom thé dén kha ning do.
Bai 19: Tu hat tiéu nguoi ta taich dugc hop chat A (C17H9NO;3) 1a chat trung tinh. Ozone phan A thu
dugc cac hop chét: ethadial, B, D. Thuy phan B thu dugc OHC-COOH va hop chét di vong 6 canh
piperidine (CsH;;N). Cho D tac dung véi dung dich HI dac thu duoc 3,4-dihydroxybenzaldehyde. Hay
xé4c dinh cong thirc cdu tao ctia A, B, D va cho biét ¢6 bao nhiéu dong phan 1ap thé cia A.
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Bai 20: TUr cac chat ban dau c6 s6 nguyén tir carbon < 3, viét cic phuong trinh phan tmg (ghi 1d diéu kién
néu c6) diéu ché: Acid cyclobutanecarboxylic va Cyclopentanone.

&)***&)***&)***&)***&)***&)***&)***&)***&)%***(%***(%***%***%***%***%***%***%

Part 7 HUONG DAN GIAI

Bai 1: Phan (mg giita cac alcohol di cho véi HBr 1a phan tg thé theo co ché Sx. Giai doan trung gian

tao carbocation benzylic. Nhom —OCHj day electron (+C) 1am bén hoa carbocation nay nén kha ning
phan mg ting. Nhém CH; c6 (+]) nén ciing 1am bén hoa carbocation nay nhung kém hon nhém —OCHj
vi (+C) > (+I) . Cac nhom —Cl (-I > +C) va —CN (-C) hut electron 1am carbocation trd nén kém bén do
vay kha ndng phan Urng gidm, nhém —CN hut electron manh hon nhém —ClL.

Vay sip xép theo trat tu ting dan kha nang phan tng voéi HBr 1a:
p-CN-C¢Hy-CH,OH < p-Cl-CsHs-CH,OH < p-CH3-CsHa-CH,OH < p-CH30-CsHs-CH,OH.
Bai 2: So dd diéu ché p-hydroxyphenylacetamide

CH,OH CH,CN

/@ HCHO /©/ NaCN /©/ H,0 /©/
HO OH o DMF
A

CH,CONH,

HO HO
B C

0)

0 +
H,NCOCH, H,NCOCH,
C D1 D2

! OD/\ o C O <7 oﬁm

H,NCOCH,

San pham phy:

OQ\/ 0

H,NCOCH, CH,CONH,

Bai 3: So d6 chuyén hoa giita cac chat:

CHO COOH CHO
H OH - :
CH,OH CH,OH CH,OH
D-Glyceraldehyde E C
~ MeO l
@ CH,OH
O MeOH o -
CHy — CHy CH,OH
A B D
————— e — e — — B — — i — e — — e — — i — — - — — i — — -~ — — i — \
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Bai 4: Cong thiic cau tao cac san pham:
O (OO OF0 OLAD
Br Br
A B C D

Bai 5: Cong thuc cau tao cac chit trong so do:

A CH'\ E

a

Br
OH

B
CH;
0
C 6/ G
D
OH

OH

Bai 6: Cong thirc cdu tao cic chit trong so do:

e © PN _-COOEt
) L
. (D) ,r’“] L‘h

—_——— i —— e — — e — — e —— i — — —— — —— — - — — i — — ——— — - — ;%;'\
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Bai 7:

a. Cong thirc cau tao san pham:

NP on poon (foer
\
Tl \ Y |
,fJ\H =ailin" /I B g 2
A B c1 c2 3

b. Céc san pham tao thanh c6 dong phan:
- Cj3 ¢ 2 ddng phan quang hoc

- C; cb 4 ddng phan quang hoc

- Dco dong phan E, Z.

Bai 8:
12,2 1
791’259 = ’1 > = 8, 66 =13:24:1 => A ¢ cong thuc phan tir 1a C13H»,0

Ttr san pham ozone phan, tim ra 2 cong thirc cdu tao c6 thé phu hop:

CH;CH,CH,(C=CH CH,CH,C=CHCH,OH CH,CH,CH,( = CCH,CH,CH=CHCH,OH

CH, CH,CH, H,C CH,CH,
(A)) (A,)

Tir san pham Br hoa rdi ozone phan => A phu hop vi:

Br,
CH,CH,CH,¢=CH CH,CH,{=CHCH,OH —
(A)) CH, H,CH, Ll
CH3CHJCHJ(FBI‘CHBrE‘HgCHEE‘:CHCHJDH ozonephane_  cetone + O=CHCH,OH

CH, CH,CH,

Br,
CH,CH,CH,( = CCH,CH,CH= —~CHCH,OH ———>
(A,) H,C CH,CH, Ll

hi
CH,CH,CH, (FBI(FBI{ 'H,CH,CH=CHCH,OH ‘2P idehyde + O=CHCH,OH
H,C CH,CH,

Tén cua A: 3-Ethyl-7-methyldeca-2,6-diene-1-ol

LR
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b. B phai la hgp chit mach vong chita mot ngi doi trong vong, B sinh ra tir A do phan timg dong vong

3 H* 0 ] HOH
OH
+

(A) (B)

Bai 9:
2HCHO —2X_3 HOCH,CHO (A).
HOCH,CHO + H, —*»HOCH,CH,OH (B).
2CH,COOH + C,H, (OH), —(CH,C00),C,H, (C).
HOCH,CH,OH —™¢ree_(_ QCH,CH,-), (D)+nH,O0.
HOCH,CH,OH +2CuO —“— OHC — CHO (E) + 2H,0+2Cu.
OHC - CHO + 0, —*—»HOOC — COOH (F).
HOOC — COOH + Ca(OH), — CaC,0, { (G) + 2H,0.

Bai 10:

- trans-3,3-dimethyl-2-bromocyclohexanol khong bi tich HBr ma c6 thé phan g Sx” ndi phén tir

Br
e
ST
//:'"'-F-'-_\-\-\ML/
& HC

¢|::_>1§/\ OH~ [“‘*"':LD

- cis-3,3-dimethyl-2-bromocyclohexanol tach HBr tao enol khong bén chuyén thanh cetone (hd bién

ceto-enol) c6 van hap thy & 1710cm ™.

Br
H{: T T
Jl_.-'"""'ﬁ-.___\_t,_;-"" -___..-"q""u., ____.-""‘""u.,
Lo —— (1 —[ L
a —_ - e - e
}'[ /’?]H ~.~ “~OH ~ R0
Bai 11:
- A la PhCOOH. - E 12 PhCOPh.
- B 1aPhCOCI. - FlaPh,C=N-OH
- C1a PhCONH,. - G 1a PhACONHPh.
- D 1a PhNH, (+COy). (F — G chuyén vi Beckman)
—_———— i — — - — — - — — - —— - — — - — — = — — = — — — = — — == — oy
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Bai 12: Viét cong thic cau truc ciia cac san pham trung gian va dung mii té€n chi rd sy tuong tac cua

nhan véi trung tam phan Ung:

13 ; T 1

Y . A3 ) A

A o~ G H—
. D‘> ~. \( L:E:EE’/ \“{;}Et

[l j\ﬂcmDEt Ot | |

- Trong mdi truong base: C;H,CHO +CH,COCH,CH, —— C,H,CH = CHCOCH,CH, +H,0.
H ctia CHj3 ¢6 tinh acid manh hon H ctia CH,.
- Trong moi truong acid: C,H,CHO + CH,COCH,CH, T—) C,H,CH = C(CH,)-COCH, +H,0.

Khi ¢6 xuc tac acid, cetone s& bi enol héa ma CH;=C(OH)-CHCHj3 bén hon.

- C la acetone CH;COCH;.
- A la CH;CHOHCH,COOH.
- B la CH;CH=CHCOOH (cis/trans).
- Pi du diéu kién dé xac dinh A vi chi co p—cetoacid thi nhém —COOH méi dé bi decarboxyl hoa
vi vay A chi c6 thé 1a acid 3-hydroxybutanoic thay vi acid 2-hyroxybutanoic.
Bai 15:

(CH,)-
7 e g HOOC (CH,); COOH
0=cC | — 5

CH HOOC (CH»)sCOOH
(CHJ);/ (CHp)s

Vay A la cycloheptadex—9—enone.
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Chuyén hdn hop cac dong phan vé cis:

A(transva cis)

1.Br, /-20°C
2.C,H,(OH), /H*
3.KOH/C,H;OH
4.H,,Ni/C,H;OH
5.H,0"

>cis— A

Bai 16:

a. Chit Y chira nhiéu hon X 2 nguyén tir carbon, 6 nguyén tir hydro va 1 nguyén tir oxygen, suy ra X

phan tmg v&i 2 CH30H va tach loai 1 phan tir H,O din dén sy hinh thanh acetal methylic tir X.

Chét F sau khi dehydrate hoa tao ra 2—vinylcyclopentanone. Vay F phai c¢6 cong thirc cu tao la:

0 0
OMe OMe
CH,CH,0H CH-Br / /
_> \ f im{e \ f \_\D}{e
CH;Br CH,CH,OMgBr
F X Y E

-

b. Khi diéu ché nhét thiét phai qua cac giai doan trén vi néu khong qua giai doan tao Y thi hop chit

co magnesium s& phan tmg véi nhém C=0. Néu dua 1 C qua phan tng véi KCN thi nhém C=0

ciing c6 thé phan mg véi KCN.

Bai 17:

A la C¢HsCHOHCH;
B la CcHsCOOH

C la C¢HsCHO

D 1a CsHsCOC,Hs

E la CcHsCOCH3

Bai 18:
a. Ala C6H6 ) Bla C6H50H ) Cla C6H5N02 ) Dla C6H5CH3

b. Kha nang phan tmg thé vong benzene ting dan theo th tu: C< A<D <B
Giai thich:

Copyright © 2009 volemttl@yahoo.com.vn

Phan tng thé H & vong benzene theo co ché Sg.

Tac nhan electrophile tin cong vao electron 7 clia nhan thom. Do do nguyén tir hay nhom nguyén
tir ndo lam ting mat do electron ciia nhan benzene (nhét 1a vi tri ortho-, para-) phan tng cang dé
dang.

Lay C¢Hg 1am mbc so sanh, ta thdy nhém CHj; c6 hiéu tng +I va nhém OH c¢6 nhom +C day
electron manh hon nhém CHj;. Hai nhém nay lam tang mat do electron ctia nhan thom tai céc vi tri
ortho-, para-. Vi vy ta c6 phan tng thé cia B> D > A.

Nhom NO; cé hiéu ung —I, —C hut electron manh va lam giam mat d¢ electron ctia nhan thom,

lam giam kha ning phan ung thé H & vong benzene so véi C¢Hg => C < A.

5\
r"’
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Bai 19: Ozone phan A thu duoc ethadial chung t6 trong A ¢6 nhdém =CH-CH= . Thuy phan B thu duoc
OHC-COOH va piperidine, suy ra B ¢6 lién két O=C—N— va N ndm trong vong 6 canh. D phan ng véi
HI thu duoc 3,4-dihydroxybenzaldehyde. Vay ¢ cac cong thirc ciu tao:

F e
OHC—C—N ) o—( “‘*\}— CHO
T — / N )
© “~0~ (D)
(B) :
T:_\ V a—
u—g(_)— CH=CH—CH=CH—C—N >
L oy O —

(E)
Trong A c6 2 lién két doi, sb déng phan hinh hoc la 4: ZZ , EE , ZE , EZ.
Bai 20: So do diéu ché:

CH COOCLH
Br(CHz)sBr ST S 24
S CH; -

CaHe0r -
N CHz/ \\CDDCEHS

CzHsOH
a  CHy(COOH); — CHa(COOCaHsh

CHy,
H:O" i s
e CHz CH— CO0H
_ COQ \\ Y.
C'H;

n FCH Ho
b, BrCHCHBr — & Br(CHz)aBr —— NCOICH)CH — % HOOCZ{CH 4 COOH

0
‘o
Ca(OH); N
— " » Ca— 0
c—qo’
o
o

&)***&)***&)***&)***&)***&)***&)***&)***&)%***%***%***%***%***%***%***%***%
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