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ABA  See abscisic acid.

abscisic acid(ABA) A PLANT HORMONE
once thought to be responsible for the
shedding (abscission) of flowers and fruit
and for the onset of dormancy in buds
(hence its early name, dormin). The com-
pound is associated with the closing of

pores (stoma) in the leaves of plants de-

prived of water,

absolute alcohol Pure alcohol (ethanoD).

absolute configuration A particular molec-
ular configuration of a CHIRAL molecule,
as denoted by comparison with a reference
molecule or by some sequence rule. There
are two systems for expressing absolute
'configufation in common use: the D - L’
convention and the R — S convention. See

optical activity.

absolute temperature  Symbol: T A tem-
perature defined by the relationship:

T =0-+273.15

where § is the Celsius temperature. The ab-
solute scale of temperature was a funda-

mental scale based on Charles’ law, which

applies to an ideal gas:

ABA £ 8 abscisic acid,
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absolute zero

where V is the volume at temperature 9, V,
the volume at 0, and « the thermal expan-
sivity of the gas. At low pressures (where
real gases show ideal behavior) ¢ has the
value 1/273, 15. Therefore, at § = - 273, 15
the volume of the gas theoretically becomes
zero. In practice substances become solids
at these temperatures; however, the extrap-
olation can be used for a scale of tempera-
ture on which ~ 273. 15°C corresponds to 0°
(absolute zero). The scale is also known as
the ideal-gas scale son it temperature inter-
vals were called degrees absolute (°A) or
degrees Kelvin (°K) ,and were equal to the
Celsius degree. It can be shown that the ab-
solute temperature scale is identical to the

currently used thermodynamic temperature
scale (on which the unit is the KELVIN),

absolute zero The zero value of thermody-
pamic temperature; 0 kelvin or —273,15%C.

See absolute temperature.

absorption 1. A process in which a gas is
taken up by a liquid or solid, or in which a
liquid is taken up by'a solid. In absorption,
the substance absorbed goes into the bulk
of the material, Solids that absorb gases or
liquids often have a porous structure, The
absorption of gases in solids is sometimes
called sorption. There is a distinction be-
tween absorption (in which one substance
is assimilated into the bulk of another) and
absorption (which involves attachment to

the surface). Sometimes it is not obvious
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accessory pigment

which process is occurring. For example, a
porous solid, such as activated CHAR-
COAL may be said to absorb a large volume
of gas,but the process may actually be ad-
sor ption on the high surface area of internal
pores in the material.

2. The process in which electromagnetic ra-
- diation, particles, or sound waves lose ener-
gy in passing through a medium. Absorp-
tion involves conversion of one form of en-

ergy into another.

absorption spectrum See spectrum.

accelerator A substance that increases the
rate of a chemical reaction. In this sense the
term is synonymous with CATALYST . It is
common to refer to catalysts as ‘accelerators’
in certain industrial applications. For exam-
ple, accelerators are used in the VULCANI-
ZATION of rubber and in the polymerization
of adhesives. Also, in the production of com-
posite materials using polyester resins a dis-
tinction is sometimes made between the cata-
lyst (which initiates the polymerization reac-
tion)and the accelerator (which is an addi-
tional substance making the catalyst more ef-
fective). The terms promoter and activator

are used in a similar way.

acceptor The atom or group to which a
pair of electrons is donated in forming a

COORDINATE BOND.

accessory pigment  See photosynthetic pig-

ments,

AEFEERBOLIE. RRAE
A—FREERES —HEANE
(AL B

WY HiE 25 spectrum,

M — kAR AL A R B

CRMYR. ARAHEX EH, ZAR

BHREARIE S, 2R T A A
R RR LR R B,
2 7R 82 P T 450 Ak T BE B TR £
Re&. AR EARBABARE
A, AR EARGIARAER
JRE ) FAANE 3R (4 g — 8 4y £
ERBEHEBORE XM, RiFR
R 0E 16500 0 PR AL

2 HEZ-NAFEREHNE
M RFRETHE.

HBha#R 21 photosynthetic

pigments,




acenaphthene

acenaphthene (C,; Hyy) A colorless crys-

talline derivative of naphthalene, used in

Acenaphthene

4
A type of compound formed by re-

producing some dyes.

acetal
action of an alcohol with either an aldehyde
or a ketone. The first step in formation of
an acetal is the formation of an intermedi-
ate,known as a hemiacetal. For example,
ethanal (acetaldehyde; CH;CHO) reacts
with ethanol (C, H; OH)as follows:
CH;CHO+C; H;OH ==
CH(OH)(CH;)(C; H;0)
The hemiacetal has a central carbon atom
(from the aldehyde) attached to a hydro-
gen,a hydroxyl group, a hydrocarbon group
(CH;) ;and an ali(oxy group (G, H;0). If a
ketone is used rather than an aldehyde, the
resulting hemiacetal contains two hydro-
carbon groups. For example, reaction of the
ketone R COR? with the alcohol R* OHis:
R!COR?+R*0OH ==CR'R? (OH) (OR*)
The formation of a hemiacetal is an exam-
ple of NUCLEOPHILIC ADDITION to
the carbonyl group of the aldehyde or ke-
tone. The first step is attack of the lone
pair on the O of the alcohol on the (posi-
tively charged) C of the carbonyl group.
This is catalyzed by both acids and bases.

B(CizHio) —®EWMGmEY.H
LEAKE,AF—ERRgE™.

BEE —AEMSRRBERAER
WEY. EREBEKE—SRER
A, B, P, 2R
(CH3 CHO) &5 Z, 8% (Cz Hs OH) B4 S i «
CH3CHO +Cz Hs OH ==

CH(OH)(CH3)>(C2HsO)
FERA -V EF—ITEETF.—
TR~ RECH) I— 5
HECHOMPLBETFORA
B, mRGEABWIERN, LR
FERIARMRE. flm,

& R!COR? 5® R3OH # M :
R!CORZ+R30OH &=

CR!R2(OH)(OR3)
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acetal

Acid catalysis occurs by protonation of the
O on the carbonyl, making the C more neg-
ative and more susceptible to nucleophilic
attack. In base catalysis the OH™ ions from
the base affect the - OH group of the alco-
hol, making it a more effective nucleophile,

In general, hemiacetals exist only in
solution and cannot be isolated because
they easily decompose back to the compo-
nent alcohol and aldehyde or ketone. How-
ever,some cyclic hemiacetals are more sta-
ble. For example, cyclic forms of SUGAR
molecules are hemiacetals.

Further reaction of hemiactals with
another molecule of alcohol leads to a full
acetal, For example:
CH(OH)(CH;)(OC,H;)+C,H;OH=—

CH(CH;) (OC, H;),
The overall reaction of an aldehyde or ke-
tone with an alcohol to give an acetal can be
written:
R!COR?+R*OH == CR'R*(OR®),
It is also possible to have ‘mixed’ acetals with
the general formula CR'R? (OR*) (OR").
Note that if the acetal is derived from an al-
dehyde,then R' and/or R? may be a hydro-
gen atom. The mechanism of formation of
an acetal from a hemiacetal is acid cata-
lyzed. It involves protonation of the - OH
group of the hemiacetal followed by loss of
water to form an oxonium ion, which is at-
tacked by the alcohol molecule,

Formerly it was conventional to use
the terms ‘hemiacetal’ and *acetal’ for

compounds formed by reaction between al-

LEBHA NS B TR
RiAERAERE. .
CH(OH)(CH3)(OCz Hs)+

G, Hs OH=== CH(CH3)(OC; Hs)2

ERESHR ML RAENE RN
AEN.
RICOR? +R30OH == CRIRZ(OR3)2
REEREAER CRIR?(OR®)(ORY)
. NYEEE, MREER b —
MEAERMN, W4 R MEOR T
BR—ANERTF. DX FBERSR
BEEOMRMELN. EAEFEE
- OHER M EF U R R KERES
BT RN FHEEMSTHI.

DARTEH MR R
BE7 ok e n th B A0 BE R R TE AR A 4k
A4 . ERRMEXZE K28 LR B R
MY BE ARG E. RE
W AR AL ARG R
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LR RERRRA L hEE
BRLAY. RAOER AERS
BH—FR MEERR AR
H—A T3,




acetaldehyde

dehy(‘ies and alcohols. Similar reactions be-
tween ketones and alcohols gave rise to
compounds called hemiketals and ketals.
Current nomenclature uses °hemiacetal’
and ‘acetal’ for compounds derived from
either an aldehyde or a ketone, but reserves
‘hemiketal’ and ‘ketal’ for those derived
from ketones. In other words, the ketals are
a subclass of the acetals and the hemiketals

are a subclass of the hemiacetals.
acetaldehyde See ethanal.

acetamide See ethanamide.

acetate  See ethanoate.

acetic acid  See ethanoic acid.

acetone See propanone,

acetonitrile See methyl cyanide.
acetophenone See phenyl methyl ketone.
acetylation See acylation.

acetyl chloride See ethanoyl chloride.

acetylcholine(ACh) A neurotransmitter
found at the majority of synapses, which

occur where one nerve cell meets another.

’

acetylene  See ethyne.
acetyl group See ethanoyl group.

‘acetylide See carbide.

Z® £ ethanal,

Z BB 21 ethanamide,

ZEE 55 cthanoate,

Z® % ethanoic acid,

W £ propanone,

ZH £ methyl cyanide,
FZH £ phenyl methyl ketone.
ZBEALIER  acylation,

ZEEM £ ethanoyl chloride,
ZEBBHE(ACh) —mMu23
B RTFREE MW RM P, RN
— M HEARESH - T HEMAKREK
AL .

ZH 2 ethyne.

ZEBE 20 ethanoyl group,

) HRULY B0 carbide,
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ACh

7.
acetyl CoA (acetyl coenzyme A) An im- Z& CoA(ZBHMEA) MKp
portant intermediate in cell metabolism, BR—FHERTEHY. FNEE

HOEBTRMNAEREVELUR

particularly in the oxidation of sugars, fatty
acids, and amino acids, and in certain bio-
synthetic pathways. It is formed by the re-
action between pyruvate (from GLYCOL-
YSIS) and COENZYME A, catalyzed by
the enzyme pyruvate dehydrogenase. The
acetyl group of acetyl CoA is subsequently
oxidized in the KREBS CYCLE, to yield
reduced coenzymes and carbon dioxide. Ac-
etyl CoA is also produced in the initial oxi-
dation of fatty acids and some amino acids.
Other key roles for acetyl CoA include the

* provision of acetyl groups in biosynthesis

of fatty acids, terpenoids, and other sub-

stances.

Acetyl CoA
ZELSHES A

acetyl coenzyme A See acetyl CoA.
acetylsalicylic acid See aspirin.

ACh See acetylcholine.

FREWERERT. ERERBE
SEELT. ANEREOFRER
FUOHHEEARNER. 28
CoA M ZBMERFEZRREHA P
BRA, AT REABAN AL
W. ERMBRM—LREROTES
BT HEERLE CoA. Z 8B
CoAWMHMER BRI
BR.EXLANRAGOHFEOLEY
ARPRMZEBE.

ZEBEEBA 29 acetyl CoA.
Zm*ﬁﬁ £ ¥ aspirin,

ZEtRE 2 acetylcholine,
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achiral

achiral Describing a molecule that does
not have chiral properties; i. e. one that

does not exhibit OPTICAL ACTIVITY.

acid A substance that contains hydrogen
and dissociates in solution to give hydrogen
ions:
HA—=H"+A"
More accurately, the hydrogen ion is solva-
ted (a hydroxonium ion) :
HA +H,0O=—H,0" + A"
Strong acids are completely dissociated in
water. Examples are sulfuric acid and tri-
choloroethanoic acid. Weak acids are only
partially dissociated. Most organic carbox~
ylic acids are weak acids. In distinction to
an acid, a base is a compound that produces
hydroxide ions in water, Bases are either i-
onic hydroxides (e.g. NaOH) or com-
pounds that form hydroxide ions in water.
These may be metal oxides, for example:
Na, O+H,O0—2Na" +20H"
Ammonia, amines, and other nitrogenous
compounds can also form OH’ ions in wa-
ter: .
NH; +H,O==NH," +OH"
As with acids, strong bases are completely
dissociated ; weak bases are partially disso-
ciated,

This idea of acids and bases is known
as the Arrhenius theory (named for the
Swedish physical chemist Svante August
Arrhenius (1859 -1927)).

In 1923 the Arrhenius idea of acids

EFHEN ATHRARHEFHS
WS F MARARZELD
&F.

B —AeEREFHAERES®
RANEEAETFOYR:

HA —=H*"+A"
EHETBE, REE FREAAOK
EER/TF):

HA +H;O==H30 + A~
BREXKPLZLBE . MRRA
ZHZR., FROBIRE. XZ
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RIEBEKPF=EEAEAREFHML
AY. BEREAEBE TFENEALY
(Bl INaOH) , W BFEEKPERE
FHBETRHLEY. ZEEEYT
URERAAAY, .

Naz O+ H2 0 —2Na* +20H"
HAK EMEASRALAYBEEE
KSR OH BF:

NHs3+H;O+==NH4* +O0OH"
BB BB TS LRE. FW
BOER.

BRI 49 % & B Arrhenius 3
WA Se Y AL ¥ K Svante Au-
gust Arrhenius(1859—1927) #§ & ¥
wa.

1923 4E Arrhenius B 3 HE & 4y
B # %X H 4k ¥ F Thomas Martin
Lowry(1874—1936) 7 f 32 4 2 4k
% % Johannes Nicolaus Bronsted ,
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acid

and bases was extended by the British
chemist Thomas Martin Lowry (1874 -
1936) and, independently, by the Danish
physical Nicolaus

chemist Johannes

Bronsted (1879 - 1947). In the Lowry -

Bronsted theory an acid is a compound that
can donate a proton and a base is a com-
pound that can accept a proton. Proton do-
nators are called Bronsted acids (or protic

acids) and proton acceptors are called

Bronsted bases. For example, in the reac- -

tion:
CH; COOH-+H, O==CH,CO0 +H,; O’
the CH; COOH is the acid, donating a pro-
ton H' to the water molecule. The water is
the.base because it accepts the proton. In
° the reverse reaction, the H;O" ion is the

acid, donating a proton to the base
CH;COO". If two species are related by
loss or gain a proton they are described as
conjugate. So,in this example, CH; COO  is
the conjugate base of the acid CH; COOH
and CH;COOH is the conjugate acid of
the base CH,COO".

In a reaction of an amine in water, for
example:

R;N+H,O==R;NH" +OH~
The amine R; N accepts a proton from wa-
ter and is therefore acting as a base.
R;NH" is its conjugate acid. Water donates
the proton to the Ry N and, in this case, wa-
ter is acting as an acid (H;O" is its conju-
gate base). Note that water can act as both
an acid and a base depending on the cir-

cumstances. It can accept a proton (from

CH3COOH+H;0=—=

CH3:COO- +H30*
CH;COOH &M, B K4 FHB—1
BFH . KaFER-BHEERR
F. EFERNP HBOBTFRAR. %
B—TRFABCH:COO R BHH
YHEEB L —NRFHEMHERL, MK
ZERE. AR EXNH TP,
CH3COO" &8 CH3COOH # 3t 8858,
i CHsCOOH £ % CH;COO- #y 3t
M.

R AE K B9 B B3 4
R3N+H;0+==R3NH*+OH"
KA RsNERM. ERKRAKEY
—ARF.ReNH* B EM R,
MR R, KEFNRBHE TS
RN, HsO* 2 EWtE. EXE.
KERRHFE S, EATRERE
ARERB. TN CH:COOH) #
Z-ARF UERE—INEF (R
RsN) XK EYBHRIFHHED R .

#1F Lowry — Bronsted i
BTRTFER AZBRH—1
BEFHRREPAL—ERE
K. ATHEEKERNBEEPHR
L SRR B O e 9 3R

RIFE7E 1923 F . AR EWHEA
22 % Gilbert Newton Lewis (1875—
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HCl +NaOH—NaCl +H:0
HA KRR R
H*+OH —H2;0
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