Unit-23 - Organic Compounds Containing Oxygen
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Important Points

A Organic compounds containing oxygen - I

Preparation of alcohols:

Monohydric alcohols are prepared by the hydrolysis of alkyl halides with aqueous
alkali, hydration of alkenes, hydrolysis of ester, reduction of (alde hydes, ketones,
acids and acid derivatives). Grignard reagents is also used to prepare monohydric
alcohols.

Physical properties of alcohols:

The boiling points of alcohols are much higher than comperatively same molecular
masses of alkanes, ethers and alkyl halides. This is due to intermo lecular H-
bond. For isomeric alcoholsgthe boiling points are in the order 1°>2° >3°,
Due to the formation,of H-bond between alcoholwand H O modecules,

alcohol with number of carbons are soluble in water.

Chemical
Alcohols e
(1) Reaction
(i1)Reaction in whic
(i11)Reaction in which who (
¢ used to distinduish 1°, 2° and 3°
alcohols.Oxidation reactions are also used to distiguished between 1°, 2° and
3° alcohols.

Preparation of phenol:

Victor-Meyer’s test and Lucas re

Phenol is prepare from cumene, diazonium salt, benzene and coal tar.
Physical properties of phonol:

Phenols have higher boiling point than the corresponding hydrocarbon and
aryl halides. This is due to the presence of intermolecular hydrogen bonding,
Phenols are more acidic than alcohols because phenoxide ion is stabilised by
resonance. The presence of electon withdrawing group like NO,, increases the
acidic strength of phenol and electron donating group like R, decreases the
acidic strength of phenol.
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Chemical properties of phenol:

Reaction of phenols are mainly of two types,

(1) Reaction involving OH group

(i1) Reaction involving phenyl group

Preparation of ethers:

Ethers are mainly prepared by Williamson’s synthesis which involces the
heating of alkyl halides with sodium or potassium alkoxides or phenoxides.
Dehydration of alcohol at 140°c also gives ether.

Chemical properties of ethers:

(1) Reaction involving cleavage of C-O bond with dilute acid or with HX
(i1) Electrophillic substitution reactions occuring in aromatic ring

B: Organic compounds containing oxygen - II

Carbonyl compounds:

Organic comyg ads containing carbon-oxygen double bond (>C = O) are called carbonyl

1s attached to one hydrogen
ketones it is attached to one alkyl
r diffrent. If carbonyl

punds. In aldehydes, the carbonyl
atom and @ gen atom) group, whilei
and one arly’ %@
group is attached to O
acid compounds, if the hy @
compounds are known asesters, b
acid anhydrides. If the carbonyl group is att@@fed to chlorine and to amino group the compounds
are known as acid chlorides and amides respectively. The general formula of these compounds are

expressed as

0] 0 0) 00 O 0)
1] 1] ] Inn 1] 1]
C C C C C C
N A N YA N I\
R H R R R OH ROR R CI R NH,

Aldehyde Ketone Carboxylicacid Anhydride Acid Chloride Amide

Structure and nature of carbonyl group:
Carbonyl carbonatom is sp* hybridised and form three & -bonds and one 7 bond. Allthe three

o-bond lie in same plane having angle 120°. The n— bond lies both above and below the C-O
o bond. Thus the cartbonyl carbon, oxygen atom and two atoms which are directly bonded to the
carbonyl carbon lie in one plane, and is confirmed by electron diffraction and spectroscopic studies.
Due to higher electronegativity of oxygen atom relative to carbon atom the carbonyl group is
polarized and carbonyl carbon becomes electrophile (Lewis acid) and oxygen becomes nucleophile
(Lewis base). Carbonyl group is polar in nature and has dipole moments. Aldehydes and ketones
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have dipole moments 2.3-2.8 D. The resonance structures are as shown below :

® O
AN pO' AN e
/C_ : C /C W

Physical properties of aldehydes and ketones:

The polar carbonyl groups have dipole-dipole interaction between opposite ends of the N C=0
group dipoles and hence dueto weak intermolecular attraction the melting points and boiling points
of aldehydes and ketones are higher than corresponding non-polar compounds.

The order of boiling points is carboxylic acid > alcohol > isomeric ketone > isomeric aldehyde
> ether> hydrocarbon.

Due to hydrogen bonding with water molecules the aldehydes and ketones upto three carbon are
soluble in water.

The aromatic aldehydes and ketones due to presence of larger hydrocarbon parts (like benzene
ring etc.), are insoluble in water.

Alladehydes and ketones are fairly soluble in organic solvents like benzene, ether, alcohols,
chloroform etc.

Chemical properties of aldehydes andKetones:

Dueto presence of hydrogen atomgthe carbonyl group.of aldehyde is much more reactive

than ketone.

In nucleophi rate determining step.
The second s

Due to steric e etones

Most ofthe aldehy: ce are more reactive.
Aldehydes and ketones reac ition product which are usu

useful for separation and purification of al
Addition of HCN and Grignard reagent to the aldehyde and ketone which give ¢ -hydroxy carboxylic

acidand 1°,2°,3° alcohols respectively.

Addition of alcohol to aldehyde give hemiacetal and further acetal, while ketone give the same
product.

Nucleophilic addition reaction of aldehydes and ketones with NH, and its derivatives (/,N — Z)
are catalysed by acids.

Aldehydes and ketones on reduction give 1° and 7° alcohols respectively.

Aldehydes and ketones can be reduced to hydrocarbon by using different reagent like Wolft-
Kishner reduction, Clemmenses reduction, red phosphorus with HI. Ketones on reduction with
magnesium amalgam and water give the product pinacol. Oxidation ofaldehydes : Tollens’ test,
Fehling’s test and Benedict’s test give the product carboxylic acid. Fehling’s test and Benedict’s
testare not given by aromatic aldehydes.

Oxidation of ketones by strong oxidizing agents like con. HNO,, KMnO,/ H,SO,,
K,Cr,0./H,SO, give mixture of carboxylic acids.
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Oxidation ofaldehydes and ketones containing CH,CO -group give iodoform test.

Aldol condensation and cross aldol condensation are the reactions given by aldehydes and ketones
having « -hydrogen atom or atoms using dilute alkalias catalyst.

Cannizzaro reaction is given by aldehydes and ketones which do not havean ¢ -hydrogen atom
by using con. NaOH or 50 % NaOH.

Electrophilic substitution reactions of aromatic aldehydes and ketones are nitration, sulphonation
and halogenation.

Preparation of caroxylic acids :

Carboxylic acids are prepared from :

* Primary alcoholand aldehyde

* Alkylbenzene and alkenes

* Nitriles and amides.

* Grignard reagents

* Acid halide (chloride) and anhydrides

* Esters

Acidic nature of carboxylicacids :

Carboxylic acids arestronger acids than phenoland alcohols:

For conve gth of an acid s generally mdicated by its pK_yalue ratherthan its K

Factors affecti
« effect ofelectron-dona®

» effect of electron withdrawin;
» attachment of phenyl or vinyl group arbonyl group.

Physical and chemical properties of carboxylic acids :

Carboxylic acid in aqueous solution form intermolecular hydrogen bonding with water mol-
ecules.

Carboxylic acids are cyclic dimer in vapour phase or in aprotic solvents.

The reactions of carboxylic acid are

* Reactions involving cleavage of O-H bond.

* Reactions involving cleavage of C-OH bond

* Reaction involving-COOH group

Substitution reaction in hydrocarbon part of carboxylic acid are halogenation and ring substitution
as bromination, nitration and sulphonation.

Carboxylic acids are used in different fields.

175N
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MCQ
Ninbers of 1soneric aloohols of noleadlar famia C,H,,0 are

A s B8 © 6 D9
Which of the following will prodice arly are prodict on rediction with LA, ?
(A) CH,COOCH,CH, (B) CH,CH,0COCH,CH,

(C) CH,COOCH, (D) CH,CH,0COCH,CH,CH,

CH, CH, CH,OH Can be cavarted to CH, CH, CH,COOH by the following sequence of steps:
(A) PBr,, KCN, H,/{Ni} (B) HCN, PBr,, H,0*
(C) PBr,, AgCN, H,0* (D) PBr,, KCN, H,0*

H,C=CH-COOH —“2%: 5 x . What is "X" ?

(A CH,CH, COOH (B CHy€H, CH, OH
(O H,C =CH-CH,OH (D CH,CH,CHO |
In the following actios, CH,CH,0H ——=—A ° 525D,

the conpound 1

(A) propanel

(O butarml

Acid catalysed hydration of alkenes excf

(A) prinary aloohel

(B) nmixture of prinary and secondary aloohols

(O scondary ar tertiary aloohol

(D mixture of secoonchary and tertiary aloohols

Diring dehydration of aloohdl to alkeres by heating with Cone HSO, the initiation step is:
(A) dimination of water (B fomation of an ester

(O fomaton of carbocation (D protoration of aloohol noleaule
which of the following conpounds will give positive iodoform test ?

(I) 3- methyl propan-2-ol () I - methyl cyclopentarl

() I - pheryl propant1-o1 (Iv) 3- pheryl propan-2-dl.

(A ITand II B IladIV OllandII OTadIV
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10.

11.

12.

13.

14.

15.

16.

Which of the fllowing aloctel - on heating with conc H,SO, gives prodict, which show geonetrical
isoetism ?

(&) 2,4- dinethyl pertan3-ol B 2- nethyl biten 2ol

O b2l D al of the above

Propen ol and propn2-dl e be distingished by

(A axicktion vith alkline KVHO, fotlowed by reation with Fehing Solution

B axichtion with acidic dichronate followed by reation with Feling Soltion

(O axidtion by heating with copper followed by reation with Fehling Solution

(D axiction with core H,S0, followed by reaction vith Feting Sohution

Which are of the follwing will most readily be dehycrated in acidic condition ?

(6] O
w A A ® A A0 AN ® /A

The best reagert to convart'pert - 3 - en2-al info pert-3en2-ae. is

(O Reaction of ethyl chlarice with alo PN

(D Reaction of ethylacetate

The nost suitable reagent for the conversion of prinary aloohol into aldehyde with the sane nunber of
carben is

(A aidfied KGO, (B allline KM

(O aadified KMHO, (D pyridinium chlarodhronate

> CH_ e, x _Na o yWatisy?

() A/ B) AN €)X ) A A/

An organic conpound "X on treatnent with PDC in CH,C1, gives conpound "Y". Conpaund "Y',
reacts with 1, and alkali to fom yellow precipitate. The conpound "X is

(A) acctae (B etharal O ethand (D acetic acid

<D’
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17.

18.

19.

20.

21.

22.

23.

24.

25.

How nany optically active sterecisoners are posside for butan 2,3 -didl ?

A1 ®2 ©3 D4
The carect ander of bailing poirts is for
1+ Butyl aledhol tert - Butyl aloohol
@ (I
iso - Butyl alochol Sec- Bityl alaohdl
uy ™
A I>I>1v>1I B I >Iv>11>1
On>m=>1r>v O IV>>1>1
The bailing poirt of gycerd is nore than propanol becase of
(A) hydrogen bonding (B hybridization
(O arangnent of noleaes (D) size of noleale

An arganic conpound X is axidised by wsing acidified Ks€r, O, . The product obtained reacts with
phenyl hydrazine but_does not give silver mimar: test. The possible structure of X is
(A CH, CH,

© (cH;), C

(B CH, CO CH,

(CH, ), Qv on reactiong

(A (CD), CD B (CD,); (D (CH,), CD

(4) aloohdls (B pherols (O aldetyces (D) carboylic acids
alochol reacts immediately with anhydros ZnCl, + HO and gives irsoltble chlarice

(4) Methanol (B Bhad

(O Isqpropyl alcohol (D 2 - Mettl propan - 20,

(ycerd is nore viscos than ethand die to

(A) nany hydrogen bonds per nolecule (B) high boiling point

(O high noleclar weight (D Fyari's nile

4.6 gram ethanol when reacts with sodium netal is fomed

(A 11.2 litre H, at STP (B 1.12 litre H, at STP

(O 1.12 litre O, at STP (D 11.2 litre H, at STP
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26.

27.

28.

29.

30.

31.

32.

B, H . .
P<(l.l.)1(;352/5H_ (O=CH) .. 20", 0 P and Q respecctivaly are

(A) Both (O-CH,OH B) D<g;f (C) ~CH0H and O<8i3 (D) <:><((;IEI3 and<-CH,OH

C,H,OH and C,H,OH can be distingushed by

(A Br, +H, O BL+NH (O R, (D Both By and (O
Tn the Luess test of alochdls, appeamoe of doudiness is dee to the fomation of

(&) addye @ alkyl Haid (O adid daice D ketare

When ethyl ookl s treated with o, vie gt

(A CH, CH, Cl B CH, Cl CH, OH

(O CH Cl, CH, OH (D CCl, CHO

When a conpound (Mblecular farmila  C,H,0) is treated with acidic sodium dichronate we get

conpound "X, When'X' is treated withamiethyl. naonesium bromide followed by hydrolysis compound

"y" 1s fomed The conpound y;i8

(4) isopropyl. alcohol, (B) tertiary butyl aloohol

(O iso buyl (D nethyl ety ketone
< ot

OC,H
ITRTNG s

(A Sodium axice berzere, Sodium phenoxice

(B) Sodaline, benzene, potassium phenoxide

(O 7y cyclohexanore, Sodium ethoxice

(D Sodium cyclohexanore, potassium berzoate

Salicyladehyde and onitrophend are less soluble in water because,
(A - Dand -NO, grays are nat polar.

(B) they are aranatic conpounds.

(O intra nolecular Hbond is presert

(D their nolecular weigts are high

10\
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33.

34.

35.

36.

37.

Tre firel prodict of the fllowing reaction is / are

OH
@ CHCI, _ S0%KOH

KOH

7

OH

o . o ﬂ
I
OH OH CH,OH + COOK
©) ©/CH20H + COOK (D)@/ 2 @/
(0] NOj

Me
Gvenl=© = @ = @
OH OH OH
The decreasing arcer of the acidic characteris
(A I>11>11 A== O I=M>1 O I>I>11
An aganic conpouiaties X With nolecular famula)” C,H,O 1S insolublévin.aqeos NaHCO, but
dissolves in N; ated with bromine weter, X rapidy gives=Y (C,H.OBr,) The

(D maresdl and 2,4,6 -tribrano -3- netiyl
Willansad's Synthesis 1s wsed far the preparation of

(A) acid (B) ester (O ether (D aoda

P - aesd reacts with chlarofam in alkaline nmediumto give the conpound A which adds hydrogen
cyanice to farm the conpound B The latter on acidic hydrdlysis gives dhiral carboxylic acid The
structure of the carbaxylic acid is

CH3 CHj
" ® CH,COOH
CH,COOH
OH OH _
CHj3 CH;3
CH(OH)COOH
©) (D)
CH(OH)COOH
OH OH
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38.

39.

40.

41.

42.

43.

44.

Which of the following hes maximum acidic strength 2

OH OH OH OH

(A) @ (B) @ (©) @ (D) @
NO

NO, 2 CH,
The Structure of the conpound thet gives a tribrano denvative on treatnent: with bromive water is

CH;3 CH, OH
WL O

OH

CH3 ol CH3z

o8 ®) @
OH

(D) Bawere 12 -dd  (I) Bonzere 1,3 did (1) Berzere 1,4 -didl (IV) Phendl
The incresing arder of boiling points” of above nertiened conpounds is

A I <II<III <IV B I <1 <IV<II
OIV<I<] . - (D IV<I<I<II

The products ctained when berzyl pheryl TS heated with H in the ol ratio 1:1 are
1. pherol, 2 bamyl alecho, 3. byl iodic, 4. iodoberzenc

A1 and3 aly B3 ad4 aly (O1 ad4 aly D 2 and 4 ady
The prodit chtained by the reaction of FRY with phend! is

Br
B, OH OH . .
WY ®C, © BJ;OIBr (O T i o rein

(A) & N=N<5>-0H ®)
(€)<{o>0<0o> ) {o»<o>oH
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45.

46.

47.

48.

49.

50.

51.

52.

53.

Which are of the fdllowing is reduced with zinc and hydrochlaric to give the caesponding hydrocarbon?
(A) Bhyl acetate B Aticadd (O Acetamide (D Biatan 2-ae

An aganic conpound x with nolecular famila C.H, O yields pheryl hydrazore and gives a regative
resparse to the iodofam test and Tdlen's test. It produoes npentane on reduction. The canpaund coudd be.
(A) petanal (B patanr2-one (O pertans3-one (D) anyl aleohdl
Which of the following on heating with aqueass KOH, produces acetaldehyde ?

(A) CH,CO ClI (B) CH,CH, Cl (O CH,CI CH, Cl (D CH,CHCI,

The fomation of cyandhydrin froma ketore 1s an exanple of

(A) electrophilic addition (B) nucleophilic addition

(O nucleophilic substitution (D electrophilic substifition

Which of the following is the best nethod for naking isopropyinetiyl ether ?

(A) CH, 1+ (CH,), CHO® — (B) CH, 1+ (CH,), CHOH —

(O (CH,), CHI+CH,0” —> (D) (€H,), CHCI+CH, OH —
GOC ange would be naximim in

(A) CH,-0-g (B) CH, -0-C,H,

(O Sodium ethaxice reacts with bronmocycl P reRRe.
(D Bhand reacts with CH, N, in presence of HBF,
Which of the following reagent is wsed to convert Bitan2-are into proprroic acid
JH (B) Fehling Sdlution

(O Tollen's reagent (D NCH N/H

By which of the following proceducres can ethyl nqropyl ether be dbtained ?
(&) C,H,OH —5[— & 525 [[[——2—>

ether C,HsBr

(A) NaOH, |

(B C,H;OH —»]—& 5 —<ho 5] — =

ether 2.H,0* C,H;Br

(O C,H,OH+H,S0, —*¢

(D) C,H,OH +ConcH,S0, —8C 5] >

CH, CH, CH, Br

)
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54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

Qudation of 1s isopropyl benzere by axygen in the presence of dilute acid gives
(& GHCOH ® GHOH (O GHAD (D GHOH
Goss aldd condersation coours: betwieen

(A) two sane aldehydes (B) two sane  ketores

(O two different aldehydes and ketanes (D two sane acids

Pertan - 3 - are is not dbtainel fram

(&) 2,2- dichlaro pertare B 33- diclao pertare
(O pentan 3- d (D part 2- yre
C,H,CHO and (CH,), COte distiguished by testing vith
(A) phenyl hydrazine (B) hydaxyl amine
(O Fehilng Sdlution (D) sodium bisuphice
Which of the following hes the nrost acidic hycrogen ?
(&) hean3-ae B).heen 2,4- diae
(O heen 2,5-iore (D hexail23-diore
0 CH,- CH,
The

(A) CH, - CH, - COOH
(O CH,CH, - CH,COOH "H,CH(OH)—-COOH
Wt will be the firal product "Z" of the following reaction ?

(i) NH, (i) Br, / KOH KMnO, /H,80,
CH,;CH,COOH @2 X &) HNO. Y >7Z

(A) propan-1-ol (B) propan-1-amine
(C) ethanoic acid (D) propanal

A conpound, containing only carbon, hydrogen and axygen, has a nolealar weight of 44. Ch conplete
axicetion 1t 1s converted in to a conpound  of nolecular weight 60. The ariginal conpound is

(A) an adeye (B anacd (O an alodd (D an ether
The najor arganic product fomed from the following reaction
O .
3 2 (@) v, o s
(ii) LIAIH,
(iii) H,O




64.

65.

66.

67.

68.

H - CH,

™ IgH ) :O—NHCH3
i
N — CH;

(©) >—<IIq e, ©) >——

H

Which ae does ot gve Gamizaro's reaction ?

(A) berzaldehyde (B) 2- nettyl properel

(O p - nethaxy berzaldety de (D) 22~ dinrethyl. propeel

A Conpound contamning nolecular formila CH,,C1, on hydrolysis gives conpound cotaining nolecular
famia C,H,,0, Which reacts with NH,OH and also foms iodoformbut  does not give fehling test
Qignal conpoud s

¥CH, - CH - CH — CH, — CH,

(C) CH, —CH, — CH, - | :
| | |

Cl Cl Cl
Siver mrimor test can be wsed to distinguish between
(A ketare and acid (B phendl and acid
(O adeyhyce and acid (D aodhd and phendl
The pair of conpounds in which bath the conpounds give positive test with Tollen's reagert is
(A) gluoose and sucrose (B) fructose and sucrose
(O acetophenore and hexaral (D duoose and fiuctose
Walf Kishrer reduction reduces
A - Hgop B (=G - gap (O -O gop D - GDgap
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69.

70.

71.

72.

73.

74.

75.

76.

77.

OCH - CHO — L, HOH,C-coon The reaction given is

(A Alddl condersation (B Gamizzaro reaction
(O Khling reaction (D Tdllerl's reaction
Gandhydin of which of the following, foms lactic acid
(A CH,CH,CHO (B CH,CHO (O HCHO (D) CH,COCH,
0 0 (ﬁ
] J
The comect ardker of reactivity o iVER with ph — € — ph  CH, —C - H =~ CH, - C - CH;
(1) () (1)
(A)1>1I> 11 B >1>1 (C)I>II>I (D)1>11> 1

Cabaxcylic acids are nore acidic than phenol and alodhdl because of
(A) mternolecular hydrogen bonding (B) famztion of diners

(O highly acidic hydrogen (D) resonance stabilization of their conjugate bese
When CH, medgwill be
(&CHs_

O cH, CO

In a set of the given

CH,COOH + PCl, ——A

(A) CH,-C(OH)-C H, (B) CH,-CH(OH)-C,H;
(D) CH,COC H, (D) CH,CH(OH)C H;
Anong the following acids which hes the Towest p* wlue

(A CH,COOH (B HHOH

(O (CH,), CH-COOH (D CH,CH, COOH

One of'the following named reaction is an example of “disproportionation reaction”.
Identify it.

(A)Brich reduction (B)Aldol condensation
(C)Reimer-Tiemann reaction (D)Cannizzaro reaction

Acetone and acetaldehyde are differentiated by
(A)NaOH +1, (B)Ag(NH,),”  (C) HNO, D)L,

ETD
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78.

79.

80.

81.

82.

83.

Which is not true about acetophenone?
(A) Reacts to form 2,4-dinitrophenyl hydrazine

(B) Reacts with Tollen’s reagent to form silver mirror

(C) Reacts with 7,/NaOH to form iodoform

(D) Reacts with alkaline KMnO,
Which of'the following pairs can be distinguidhed by sodium hypoiodite
(A) CH,CHO and CH,COCH, (B) CH,CH,CHO and CH,COCH,
(C) CH,CH,0H and CH,CH,CH(OH)CH, (D) CH,OH and CH,CH,CHO
CH,CHO and C;H,CH,CHO can be distiguished chemically by
(A)Bendict test (B)lodoform test (C)Tollen’s test (D)Fehling solution test

Ethanalis treated with excess of ethanolin the presence of hydrochloric acid. The product is

0
I OH
(A)CH,—~CH,~CH,-C - (B) (CH3 )2C<OC2H5
OC,H
CH.— 245
(C) CH, OCoHs
Predict the pré
CHO -
50% KOH
E——
cl

- OH
CHLOH + CH,COO CH,OH + @
(A) @ (B)
OH
& Cl OH
. CO0~
CH.OH + CO0 CH,0H + @
(©) @ (D) N
o Cl OH

The number of aldol reaction(s) that occurs in the given transformation is

OH .
CH,CHO +4HCHO Con.NaOH,,
_—>

ho— |

OH
(A1 (B) 2 (C)3 (D) 4
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84.

85.

86.

(87)

(88)

(89)

Identify the correct statement.

(A)Aldehydes on reduction give secondary alcohols.
(B)Ketones on reduction give primary alcohols.

(C)Ketones reduce Fehling’s solution and give cuprous oxide.
(D)Ketones do not react with monohydric alcohol.

Arrange the following compounds in increasing order of the reactivity in nucleophilic
addition reactions

Ethanal (I), Propanal(Il), Propanone (III), Butanone (IV)
A <TO<I<IV B)IV<II<II<I (C)U<I<II<IV D)I<UO<II<IV
Ketones reacts with Mg-Hg over water gives

(A)pinacolone (B)pinacols (C)alcohols (D) none of these

In the presence of a dilute base, C,H{,CHO and CH,CHO react together to give

product.
(A)CHCH, | ,CH,OH (D) CH,-CH=CH-CHO
CH=CH
(A) CH, C — CH,
|
' i
(C) CH;y- (lle CH, - COONa (D) CH;~CH (OH)-CH,-C~-CH,
|
OH CH,
Choose the weakest acid among the following.
(A) F,C COOH (B) (CH,),CH COOH (C) CH,CH,COOH (D) FCH,COOH
(90) Among the following compounds, the most acidic is
(A) p-nitrophenol (B) p-hydroxybenzoic acid
(C) o-hydroxybenzoic acid (D) p-toluic acids

9
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