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CHAPTER 10 (Part II): Reactions; More Functional Groups

FUNCTIONAL GROUPS (the next 8)

Functional Group | Suffix Formula Other Info
Alcohol (an)ol R-OH (R! H); 10(primary), 20(secondary), 30 (tertiary)
Ether alphabetize R-O-R' (Rand RO H)
groups + ether
Aldehyde (an)a

(@]
R4+ or RCHO

Ketone (an)one o . (Rand RO H)
R<—=® or R(C=O)RO

Carboxylic acid (an)oic acid 3 9
r-{-0-+ or RCOOH I
R—C—OH =— R—C—O0 + H* (acidic)
Ester RO+ R-C + ° . (RO H)
(an)oate R—C-0—R" or P(COO)RO
Amide ONEG-RARO '

O R

(alphabetize) + R or R(CO)NH,
R + (an)amide
Amine aphabetize NRR'R" (LR must! H); 10 24 30 40(40is +1)
groups +amine NR; + H,0O === NR;H* + OH" (baS|C)
Alcohol: aBOH (hydroxyl) group attached; SROH); H-bonding

primary (10): C withbOH has 1C attachedsecondary(2a): C withBOH has 2 C attached

tertiary (30): C withBOH has 3 C attached to it
Ether: bridging oxygen atom; (R ON R'); R and R' ! H otherwise it becomes an alcohol

(o]

Aldehyde: a carbonyl (CO) r-E- with at least one H attached;NFCHO)
Ketone: a carbonyl (CO) *—-= with no H attached; (R CON R"); R and R' ! H otherwise it®s an aldehyde
Carboxylic acid: RN COOH r-€-0-: H js acidic and can come off to yield: RCOOH*; H-bonding

Ester: RN (COO)ZRO%—C-O-R H on carboxylic acid is replaced with R'; R' ! dtherwise itOs a carboxylic acid

Amide: RN (C-O)E]\IROR@-C-N-R H on carboxylic acid is replaced with NR'R" (RO, RO can be-bnéing
Amine DN with a C attached to it; NRR'R";-bBlonding
primary (10): N has 1 C attachescondary(20): N has 2 C attachedrtiary (30): N has 3 C attached

REACTIONS
COMBUSTION: any C, H, O compound +£~ CO, + H,O

2CgH118(9) + 25Q(9) — 16CQ)(g) + 18H,0(9)

ALKANES - HALOGEN SUBSTITUTION: add C}, or Br, to alkane using UVight; reactivity: 30 320 >10
CH3CH20H3 + X2 CXH2CH2CH3 + CH3CXHCH3 + 2HX (mUItlple prOdUCtS)

Initiation: Cl, » Wy 2CI

Propagation: Cll+ "> "™ _~_+_->_+HCl

Cl

Clh+ ("> or—>) " # ("“"or )\) + Cl

Cl

Termination: Cl+ (Cl- or ">\ or /\) mog (NN or )\ or Ch)



ALKENES and ALKYNES - ADDITION REACTIONS:adding a compound to a double or triple bond
Reduction (adding B) - HOs add across the double bond

alkene + H » R RARNCoaney  alkane and
CH3CH=CHCHg + H, » "B R Gy CHyCH,CH,CHg
alkyne + H » RPARBC,  glkene +  PPARNE | glkane  or alkyne + 2H+ RWPARBC,  glkane
(CH3)C=C(CHg) + H, » RWPERBC, CHaCH=CHCH; + H, " RPARBC,  CHyCH,BECH,CH;
this can alsdoe written (CH)C=C(CHg) + 2H, —PLPARIC . CH,CH,ECH,CHy
Halogenation (adding %) - XOs add across the double bone § Cl, Br, 1)
alkene + % — dihaloalkane (X0s add across the double bond)
CH3CH=CHCHs; + Cl, — s CH3BCCIHBCCIHECH;
(CH3)C=C(CHg) + Cl, " # CH3CCI=CCICHz + Cl, — s CH3C(CI),EC(CI),CHs
this can also be written (GHC=C(CHs) + 2CL " # CH3C(CI),BC(CI),CH3

Hydrohalogenation (adding HX - H and Xadd across the dble bond; can yield multiple products
alkene + HX— haloalkane

CH3CH=CHCH; + HCl — s CH3CH,CHCICH;
Hydrolysis (adding HO; literally Obreaking apart water®) and OH add across the double bond; can yield
multiple products
alkene + HO » WS04 alcohol
CH3CH=CHCHg + H,0 — 159, ., CH3BCH,BCH(OH)BCH3
CH3CH,CH=CH, + H,0 —":5% , CH4BCH,ECH(OH)BCH; + CH;ECH,ECH,ECH,OH
Hypohalous (adding HOCI or HOBr} HO and CIBr add across the double bond; can yieldtiple
products
alkene + HOX" ":SP.4 halogenated alcohol (also called halohydrins)
CH3CH=CHCHz; + HOCI * ®:5®:3 CH,BCHCIBCH(OH)BECH;
CH3CH,CH=CH, + H,0 " WS CHaBCH,BCH(OH)BCH,CI + CHzECH,ECHCIECH,OH

BENZENE/AROMATIC SUBSTITUTION

/\ NO,
| v HNG,, 1,50, , ©/
Nitration: A
/\ Br
| n By, Felr, ©/ + HBr (ChL/FeCl, will chlorinate benzene)
Halogenation A
/\ CHg
| w ACly, GHEI ©/
Alkylation: &



OXIDATION ([O] = oxidizing agent; dichromate €r,0,2 with H,SO, or potasium permanganatekMnO,)
Alcohols
Primary Acohol + [O] — Aldehyde + [O] — Carboxylic Aid

CH3CH,CH,OH —H:80..Cr0." | CHyCH,CHO —H:S0.. CrO;” | CH,CH,COOH

OH
OH 4 HSQu £ Pu’ ¢ /\<"> H,S0,, Cr,0,* /\Jl/
Secondary Aohol + [O] — Ketone (product can't be further oxidized)

CH3CHoC(CHg)HOH —H.80,. KMnO,  CH,CH,COCH;
/j; n H,S0,,KMnO, /\!f

Teriary Alcohol + [O] — No Reaction
CH3CH,C(CHg)o(OH) » M:S0,KMnQ ., CHCH,C(CHg)5(OH)

/>(OH " HZSO4,.KMnQ4# />(OH

Aldehydes: Aldehyde + [O] — Carboxylic Acid
CH5CH,CHO _H:80,:€0." | CH,CH,COOH
/\" /\n/OH
0 uHSQLrdy'y O
Ketones: No Reaction
CH3CH2(C:O)CH3 H,SO,, KMnO , CH3CH2(C=O)CH3

O n HLSO,, KMnQ iy O (no reaction)
REDUCTION ([red] =reducing agent; e.g.,HLiAIH, abbreviated LA; NaH; NaBH,):
Producing Alcohols

Carboxylic Acid + [red] — Aldehyde + [red]— Primary Acohol
CHaCH,COOH * *#¥.y  ch,cH,CHO » *AR.y  CH,CH,CH,0H

OH
Y LiAIH M LA

O O n 1

Ketone + [red}= Secondary Aohol
CHyCH,COCH; * 4.4 CHCH,CH(OH)CH

/Y AR, 4

OH

O uo OH

Aldehydes: Aldehyde + [LAH] — Primary Acohol
CHCH,CHO » *4lH.4  cH,CH,CH,OH

O n ILIAIH4# /\OH
Ketones: Ketone + [LAH] — Secondary kohol
CH3CH,COCH, * ##H.4  cH CH,CH(OH)CH

Y AN, 5

O L OH

Carboxylic Acid: Carboxylic Acid + [LAH] — Aldehyde— Primary Acohol
CH3CH,COOH " ARy CHyCH,CHO » HA% e CHyCH,CH,0H

OH
/\"/ " LiAIH4# /\(") " .LiA||'.|.4# /\

o OH




1. Name each of the following molecules.
OH

c

e.

i./\)CL

2. Write the line or condensed structures from the given names.

a. 3ethyl4-methyl2-pentanol b. ethyl propyl ether eethyt2,4-dimethylbenzene d-RButanone
e. 3,3diethylpentanal f.2nethylbdanoic acid g.-4thylhexanoic acid h. pentyl propanoate

i. ethyl methyl amine

O

L

/k/\( Y\/
b. d o
.
/\><[(°“ F>‘\’(°”
F
P o) h. 0
Cl
/j/H‘/ WO
o ° ] o

g.
k.

3. Draw and name all cohol isomers that can be derived fromgHG,0OH.

4. Draw all 15 isomers (including geometric and cyclic isomers) bl Cl.

5. Complete anbdalance the following reactions:
a. G5H10 + OZ #
b. CH;CH,CH,OH + O, ## &

6. Draw the 8 monobrominated products whendin3ethyl2-propylcyclohexane reacts with Br

7. Complete the following reactions. If more tHaproduct is expected, write down batlh/
products.

a7 +cl, -

/\(\
b. + HC| —

c. ?+H,0 _HSO OH +

Br Br

d? + ZBr2 — Br Br



8. Complete the following reactions.
OH

a. 4 SR £ Ry &

OH

n ILiA”-lt 4#

1

H,SO,, Cr,0.”

d. OA T R

o .
LiAIH

.

e.

9. Complete the following reactions. If more than 1 product is expected, draw all products.

)

v HNQ,, LSO, 4

10. What reagent, if any, is needed to make the following reactions happen?

o

a. + H2 no4

OH
oWy )ﬁ/
Br
?7?? %
_s
Br

+ Brz n ??9# Br

T

\

11. What chemical when reacting with bromine would produceiZy@thylpentane?

12. What chemical when reacting with water in the presence of sulfuric 38@,Hand heat iglds only 1
product, 2,3dimethy}t2-butanol?



ANSWERS

1. a. 3ethyl2-hexanol brrans-2,5dimethyt3-hexene c. butanal d:g&ntanone

e.cis-2-hexene f. 2 2limethylpentanoic acid g. 4dimethylpentanal

h. 2,2,2trifluoroethanoic acid i. methyl butanoate j.-8hloro-4-ethyl2-hexanone k. 2;8imethyt1-butanol
l. propylpentanoate

CHs
(\)H CH//CH ~c
H;C — CH— CH—CH— CH; | [ (‘;HZCH 5
‘ | H~. C o)
—
CH, CH, e ch 0 CH3CH,CCH,C \/
\ CH, CHy CHs | || \
2. a CHs p.Ct” o cHy c CHoCH3 o CH:CCHCHy o CH,CHz
o}
CH, CH, C
SN N 7/ N\
CH CH CH OH
(‘sz o 3 ‘ 2 /CH2 /CHZ py O\ /CHz CH;
7 \ \ \
CH;CH,CHC 7 ng CHs CH,  CH; ﬁ CHs N /
N
f. OH g o | CH,CH;

1-pentano| )\/\Z-pentanol OH 3-pentanol
(Y HO
2-methyl1-butanol o+ 3-methyl1-butanol ></ 2-methyl2-butanol

3-methyt2-butanol o+ 2,2-dimethyl1-propanol
/ Cl
4. N trans-1-chloro-1-butene; c cis-1-chloro-1-butene; )\/ 2-chloro-1-butene;
=
3-chloro-1-butene; 2~ > “a 4-chloro-1-butene; ~ """ trans-1-chloro-2-butene:

Cl

CI\/ﬁ jl\/ )ﬁ
cis-1-chloro-2-butene; ~ cis-2-chloro-2-butene; trans-2-chloro-2-butene;
C'V/k 1-chloro-2-methy}1-propene; )‘v “ 3.chloro-2-methyk1-propene:;

Cl

~cl 1-chIoroz-methylcyclopropane;g 1-chloromethylcyclpropane

5.a.2GHqq + 150, —24 . 10CO, + 10HLO b. 2CHCH,CH,OH + 50, —2 . 2CO, + 8H,0
10 2 2

Cl
1—ch|orocyclobutane;x 1-chloro-1-methylcyclopropane;
Cl



Br Br
Br
Br
Br
6 Br Br

OH

" O/\/\OH
b. LiAIH

d. OA gt L O)‘\
e.

© n |'|-|A”_||| 4# /\<\OHK

NO,
NO,
9 HNO,, H,SO, + +

10. a. Pt, Pd, Rh, orfannite b- LiAIH,  c. FeBg/Br, d. nothing else needed

NO,

Br



11.

12.

+ Brz ey

+ HZO n HZSO4#

Br.



