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PART A: Vocabulary

Directions: Choose the word or phrase (1), (2), (3), or (4) that best completes the blank. Then
mark the correct choice on your answer sheet.

10-

You might not be thinking about cholesterol yet, but high levels of cholesterol increase

YOUL' ===mmemmn of heart disease, so find out what your level is now.

1) risk 2) level 3) strength 4) exposure

With the ——----- of the Internet, working from home has become a real phenomenon.

1) demonstration 2) credibility 3) advent 4) dexterity

The teacher was gratified to see two older students ---—--- to settle the playground
dispute between a number of third and fourth graders.

1) raise 2) encourage 3) promote 4) intervene

Even though the unemployment rate continues to ————, voters are still unhappy with
the president’s economic plan,

1) restore 2) abandon 3) abate 4) delay

Her maudlin display of tears at work did not impress her new boss, who felt she should
try to conirol her -———----,

1} emotions 2) secrets

3) errors 4)restrictions

The heavy rain did not —---—- —, 50 they cancelled their camping trip.

1) emerge 2) evaporate

3) subside 4) collapse

Whitney is =-------- about her shoesgarranging them on a shelf in a specific order, each
pair evenly spaced.

1) spectacular 2) fastidious

3} conscientious 4) conventional

This agreement is very =-=---—- and open to various interpretations,

1} intentional 2) diverse

3) superficial 4) ambiguous

Because our instructor was so unclear, 1 had to continually ask him to ——---- and
repeat what he was saying.

1) justify 2) clanfy

3) emerge 4) improvise

Because of the chefs ----———-- cooking style, his food is easily identified in a taste test.

1) experimental 2) flexible

3) distinct 4) constant

PART B: Cloze Passage

Directions: Read the following passage and decide which choice (1), (2), (3). or (4) best fits
each space. Then mark the correct choice on your answer sheelL.

Remembering the past is an integral part of human existence. Without a good memory,
yvou would not be able to drive to work, hold a meaningful conversation with your
children, (11) ===--eu- a book or prepare a meal.
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Memory has fascinated humans since (12) ---—--—-- . Plato famously compared our
memory to a wax tablet that 15 blank at birth (13) -=--==--- on the impression of the
events from our life. Only in the past hundred vears. though, (14) --------- systematic

objective techniques that have enabled us to study our recollections of the past with
scientific accuracy and reproducibility. These range from laboratory tests of our ability

to remember verbal and visual materals (15) -----—-- more recent brain-imaging
approaches.
11- 1) then read 2) reading 3) to read 4} read
12- 1) ancient times 2) ancient time 3) time of ancient  4) times of ancient
13- 1)slowing taking  2) to slowly take 3) and slowly takes  4) that slowly takes
14- 1) psychologists have developed 2) have psychologists developed
3) with psychologists developing 4) for psychologists to develop
15- 1) with 2) from 3)in 4) to

Part C. Reading Comprehension

Directions: Read the following three passages and choose the best choice (1). (2), (3) or (4).
Then mark it on your answer sheet.

PASSAGE 1:

lonization energy is defined as energy required to remove an electron completely from
a gaseous atom. As more and maore energy is supplied to an electron, it ascends to
successively higher energy levels™until finally it removes completely out of the
attractive force of the nucleus. The'energy required for this final stage is the ionization
energy. The lower the 1omzation energy of an atom the more easily it will lose an
electron. The ionization energy decreases as we go from the higher to the heavier
members of a group in the periodic table. Notice the high values of the 1omization
energy for the noble gases. Why is that so? Some of the factors influencing the
magnitude of the Jonization energy are: “The distance of the electron from the
nucleus”, and “The shielding effect of the outer electrons of the atom™. The greater this
distance the smaller is the iomzation energy. This 1s because the attractive force
exerted by the positively charged nucleus becomes smaller and the farther electron is
removed easily from it. The greater the charge on the nucleus the more difficult it 1s to
remove an electron from its influence and hence the higher is the value of the
ionization energy. Another factor influencing the magnitude of the ionization energy is
the shielding effect of other electrons of the atom. The attractive force exerted by the
nucleus on the most loosely held outer electrons 15 partially counterbalanced by the
repulsive forces exerted by the imner electrons. The electron to be removed is thus
shielded by the inner electrons resulting in some decrease m 1omzation energy. The
more numerous the inner electrons the more effective is the shielding and
consequently the less is the ionization energy.
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16-

17-

18-

19-

20-

21-

According to the passage, which of the following statements is true?

1) The shielding effect used to describe the effect of inner electrons in decreasing the
attraction of an atomic nucleus on outer most electrons.

2) lonization energy is the amount of energy needed to remove an electron from a
given kind of atom to nearest distance.

3) It is very easy to remove electrons from the elements that have large ionization
ENergy.

4} lonization energy is a measure of the attraction of an atom from the electron in a
chemical bond.

The word "counterbalanced” in line 17 is closest in meaning to ———-——— 2
1) countersigned 2) counterpoised
3) countermanded 4) counterbored

According to the passage which of the following elements has the smallest ionization
energy?

1) Mg 2) Al 3) Na 4)Ar

According to the passage, which of the following elements has the highest lonization
energy?

1) Xe 2)Ca 3K 4)H

According to the passage, ------=----- - factors influence the magnitude of the ionization energy.
1) one 2) two 3) three 4) four

PASSAGE 2

Infrared (IR). ultraviolet (UV) and nuclear magnetic resonance (NMR) analyses are
usually crucial to organic structure determination. Infrared is an excellent functional
group probe which can be used hand.in hand with chemical tests for functional groups.
The infrared region of the electroniagnetic radiation lies the wavelength between 10
and 10" m. When a molecule is irradiated with infrared radiation of various
wavelengths, certain wavelengths are absorbed by the molecule. The energy of
absorbed radiation is stored in the molecule as molecular wvibrations, that is, as
vibrations of the varions nuclei in the molecule. A plot of the amount of IR radiation
absorbed versus.the frequency of wavelength of the IR radiation is called IR spectrum.
Each specific kind of functional group has a characteristic set of infrared absorption.
For example, the terminal alkyne bond absorbs IR radiation 3300 cm™ and the alkene
bond absorbs in the range 1650-1670 cm’'. To characterize an organic compound, the
chemist would normally use IR detect and identify functional groups and NMR to
determine the structure arrangement of protons and carbons. The existence of multiple
bonds, especially when conjugated, 1s an indication that UV could be useful.

According to the passage, which of the following statements is true?

1) The electromagnetic spectrum lies in the IR region.

2) Each functional group absorbs just one specific wavelength of IR radiation.

3} A molecule absorbs all the wavelengths in the region between 0.000001 and 0.0001 m.

4) IR spectrum is an absorption spectrum that displays the variation of wavelength
versus the amount of radiation absorbed.
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22-

23-

25-

26-

According to the passage, which of the following statements is NOT true?

1) The existence of = C = C — C = C - structure could be recognized by UV analyses.

2) IR analyses are usually determine the structure arrangement of protons and carbons.

3) NMR is essentially a method of determining the relative positions and numbers of
protons and carbons.

4) Organic chemists use just one of the IR, UV, NMR analyses for determining the
structure of a given organic compound.

The term “hand in hand™ in line 3 is closest in meaning o -----——-— -

1) handedness 2) especially 3) friendly 4) together
Hydroxyl and carbonyl groups can be identified by --—-------—-- analysis.

1) IR 2)UV J)NMR 4} all of them
The plural of spectrum is —-———--—- :

1} spectras 2) spects 3) spectrums 4) spectra
PASSAGE 3

Many substances have been known for years by their common names. For example,
water is never called hydrogen oxide, but the domain of chemistry is broad and its
compounds are enormous. So we require a systemafic method for naming them. This
systematic method is ITUPAC which stands for the international union of pure and
applied chemistry. An earlier method still widgly used for naming monoatomic cations
employs the suffixes —ous and -ic following the root of the element’s name to indicate
lower and higher oxidation states. The reot-is usually formed by dropping “um™ or
“jum” from the element’s name in-English-or Latin. Monoatomic anions are named by
adding the suffix “ide” to the root of the element’s name plus the word “ion™. lonic
binary compounds are named with the name of the cation first and anion second.
Covalent binary compounds are named with the less electronegative element first. The
simplest of the ternary compounds are alkalies. They contain hydroxide ion and a
metal. In this case, the name of metal 1s followed by hydroxide. Another type of
ternary compounds are oxyacids. Chlorine, nitrogen, sulfur. phosphorus, and several
other elements gombmme with hydrogen and oxygen to form oxyacids. The most
common acid ofa series usually bears the name of the acid-forming element. ending
with suffix —ic. If the central element of a related acid has a higher oxidation number
than it does in the most common form, the suffix —ic is retained and the prefix —per is
added. If the central element has a lower oxidation number than it does in the most
common acid, the suftix —ic is replaced with suffix —ous. If the same central element in
two acids has lower oxidation numbers than it does in 1ts —ous acid, the acid having the
lower of the two oxidation numbers is named by adding the prefix hypo- and retaining
the ending —ous. Metal salts of the oxyacids are named by mentioning the metal first
and the negative acid ion next, For these salts the ending —ic of oxyacid is changed to —
ate, and the ending —ous is changed to —ite.

According to the passage, which of the following statements is NOT true?

1) There are substances that are still known by their common names.

2} Hydrogen oxide had not been the known name for water.

3) Since the number of compounds is enormous, a systematic nomenclature is arbitrary.
4) IUPAC 1s the abbreviation of international union of pure and applied chemistry.
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27-

28-

30-

According to the passage, which of the following statements is true?

1) The ITUPAC name for CCl4 is tetrachlorure carbon.

2) F, H, S and P” ions are named fluoride, hydride. Sulfur and phosphide ions,
respectively.

3) The correct name for the 1onic NaCl 15 chlonde sodium and not sodium chloride.

4) Cu’ and Cu’" are named cuprous and cupric cations, respectively.

The ternary compounds are ----—-----—-—,
1) Mg(OH), and AI{OH); 2) H,;8 and H,0
3) Oz and N3 4) Nal and CaS

Which of the following nomenclatures is correct if the central element of oxyacid has
four oxidation numbers?

1} Hypochloric acid for HCIO, 2) Hypochlorous acid for HCIO
3) Perchloric acid for HC10O; 4) Perchlorous acid for HC1O,
The word "retaining” in the passage is closest in meaning t0 ————--——- ’

1} producing 2) shaping

3) keeping 4) taking

At i o g Vgl i) il e

.................. Jﬁ[&'ﬁlﬁ.ﬁuﬂ P E—L.l..ﬂ ‘:nm L’:"’.l .J.ll..hjs___.'r@,.._fn;u.ﬂ 3 Ll hﬁl."f Sl gy =T

5ol e ol e b)) sas by bs il digel S oq S5 sl suel cons 4y gl 1 Rils lgi o0

I" — T {TJ
F = ljJ':':"'L:'l.ii.l {f
P! s dals 3 plas Y'Y
whily S .5"“"’&"-:1'&" [ et aolinwl diged ;2ad Jake 3| cond 2g soealine gllas 550 o ()
ol Sl o e AT g 2 0 T a0l Wiged ] Jada am 3l SaldE WSl glas 3 5e o (Y
il 2l el sllas 1 0 colanl digad 2ty Jlade 5l Sl oSl gllas 5 pe 2 (T
gl sl 2 il g 8310 ;0 s saneliie g Cull cllas 5. 2 (F
Tl digle 215 sladalo 30 Cap(POg )y o) Yae el s -TY

{a])hii.m?ﬂ. {h}o]rn"lM HTPDT ‘ [E}o;n‘l[ﬂ NaHrPDf

a>b>c
a»c>b (v
b>c>a
c>b>a (f



www.isijournal.net

¥ asmive 323A (Y a5) o 3903

P! gaed o5 pef gy B R 53 (o ELlEgE Bl 3 390 plas YT
2yl Cowdty (Jloy I 23 slaoge; Glyon s £ G88 AL O
O3 oot Eletl 398 AR o Wl o0 o dimdgn ) Bpaa (35 gl Sl ealind (T
Dyign e lod Al Bl g il g Jolad oDl & (S (o L2l 38 (F
Gl s S, Jelme PH 360 (CACO) 2l S @odS ©jpoty pels (080, o (F
D3 o (g Eledl Bgd
Jobre alegas Vg6 0708 (B) dund 5y ¥ge 008 NaOH gl yid loe Y80 oo 4y bgline -TD
gl xie IS0 p (Kpp) B gjl oSS el 1 IS plas jo 0gd 0 s HOL jYge oo

Fit| ol Sl Pl gy

e Ky
I yxya™"
1 Yxye @
MLy
v Ve

—_— 1

——

—
mH P

=)
(Y ﬂ (h

pHI

MLHCL

! WA T
L + " MLHCI

MLHC!

-+ I MLHCI
VYIA Ta



www.isijournal.net

A o 323A (Y ) s 39051

[HX™)
[H,X]

Pl plos” ClLE G g padild B o 0 HeX pWae o)) Jolone i Lo 8o pH anils -YF

i ¥
Ka_.—\,.ux\n 5 K“

—F - i =&
T:ﬂj,-u_‘:-{']o " '\_Hr—hox\n
n-ll.n:ﬁ {"|
s\ (¥
II\_'- {r
1"3,."-" (F

25T et 1) 2B ATy S 4 e o 1y ST et S 50 (FOCH ) S el glaeg,S slai -TY
a) R(OC H,), + xHI = R(OH), +x C H,I
b) CyH 1+ AgNO, + HyO — Agl(s)+ CyH,OH + HNO,
addgi ARl guy 908 §03,5 Ul ool 155 gy 4 YRATME 59 & ST o 1 (glaiges axilin
g Wrgmol ™ T 5 JoSige p o) tcuml alas T JaSighiys 6 oanSgil glaog S slass wis
(ol Yrag.mol '« Agl
YA
Y (Y
¥
Fir
pi¥ ST pedf 2o g 2 2e2es paeels gl slp EDTA Ve o)0¥ Jglome pio) L wiz -TA
(CaCOy =1oagmol ') el

B e ()
Yo, 0 (¥
Baj= (¥
Yo, = (F
(anRT =epaf) fowl plas Mg(OH)y sl ool o b ool Jouilly slaosls 4 azgily YA

Mg" +ve” = Mg(s) , E° =-¥¥aV
Mg(OH)(s)+Ye = Mg(s)+YOH™ | E° =-Y#V

L T

—A o

Vx e

i

\xie (¥

Y )e k (f



www.isijournal.net

4 amiee 323A (1YY 85) s 3303

S oepee M Jelme jo 1y %00 (AR) leyii alee g o \M Jalone 50 1) (A) (slopili ade G -F-
Juail gyl 8 dliod 3o oy sl pusS Juog w1 39,5500 9 a5 F e 10 e 0 8 AENOy
fogr dbles Clg iie
e ()
a VA (Y
afVhe (¥
o V4o (F

alaiy & o Yoo MKCl g olooMKI ol Jolme ol Lo Yoro gl g megumiliy fgulpid Soie  -F)
K, AgCl

O] plaf il sl a8la 5 5Dy o Voo M AgNOy O e
Ksp!‘\gl
Y YRT
—e,cF
( - 12F)
AxYe (3
Yxis (Y
Ve (F
- A
J Y ha" (F
v
W
}ﬁ
<
E
m

4 e .
mL AgNo,

Een —K
o 04T /n
il oo Jagme g dald Jalms 53w plpb 31 06 elhs i jaliie s puliie £ o gil

a8 9B (¥ a8 K 5 By O
s o g oy SR (F g aslK g Eor
(SHE el S g el 50 ST g terglnF e b st TSl gy deslie 10 3590 plus -FF
¥ | i
iy (s el 53 g gl gel (s peagl B9 2SN iy paeiiias ()
il B S g0 el Sldis 8 e e o pde i (Y

y2 aylaslewl Laladl ey 3l eslizd . loga; = - st (& pingamnilis Frwly Wolee 4y dmgi L -FY

e T 50 liali il SO Ales s I et Eleil G980 g 90 2 0 (7
e nslie o)l (slaciges v Rangl S S us el Fg 2SI IGT o (F



www.isijournal.net

ol 323A (¥ 05 o 1y

VWD cdogd 1o angi sl a5Y madmoll solie AlyOy 5y sl aislph (basl o U M85 o0 Jpb o Wiz —FF
TAF 5udy I Juw 003l g el Booo g asUl 53 axdy 5l Culi ) S350 ol 8 coguinngl] (copF
(\F = 45800C 4 Al = vygmol ™ .wil
WY
& (¥
Va (Y
Fe (T

w35 o o] VY PHA o3Il ay oo g 39d0e e Gl IS0 gy 4 PDTT o sgle Jelme PO
Al oad sl Bl g Al oy Yo ppmt Jolowe i loo & (God Jaloe 2l e T @ ol 0
T i PPN s 2 Jaloms 35 (9 lade 2ol o WA TRA
LYY ()
Y o (¥
YOF
Fhe (f

98y slrga) ol s glophd 5908l 90 L edd JUSL St il WS S Cd -FF
o n WMl ol ol yy S 0 o pivcif s PBTNPb(Hg) 4 Fe(CN)~ /Fe(CN)S~
w38 1S b s FR(CN)™ & jlastins! O jao b G HSCN)] ™ L1 oo g PD™ gslo Jalme
S o0 (ol (w50 1y ol (g siing el (ot (gl il i S5

¥Pb™ + Fe(CN)L™ — Pby[Fe(CN); |(s)

(v 4

(¥ r




www.isijournal.net

VY dxio 323A {\¥-¥ "":}s.‘-'“'“tl._}}";i

iy o e (l0ng ~wavelength cut off) uil zse Job ablas sakad 0,50 35 515 sl IS jI Saplas —FY

F -

%T (f %T o

> ) = )

pra wilmems ) gleole des -FA
ol clyomatyel I il el Sud (3
Sl Jpana gl STy e 0 2l STe (Y
sl MBI Comaz | Sy g oy oy o (Y
Lol Zge ol plas 0 (Jgans M SR I ey 5 slagsisd 3 (F

S
Srfailadl ol el E P R '.I".allr T ddai b odid Sgdome o pfojladl S0 o o ladlia) Ol -F9

F il plas
o ()
Y (Y
O
A
] Dl o gSng il SiS l oolinul b sger slapg o polie gpuSeilul sl ey o oalie <0
Fuiewl plag
Ay s audgl (Y 2y L ()
Jla3g 280 (F alad (¥
Tl i glicie ddedisSnil 51 SQalal 5o plasj i dlowg & dhej i sl -0
e N ada ()
Al end Cuim Loy (F e ad g gk (T

Pl 31 AT B o gad] ik 8 gyl 33 5305 50 e 8330 50,5 dlguke 3 Ban ~AY
SrSosludl 3590 zaa ol 43 diza; P2 (0
el 25 mas Jale o ds) el (V
ool 5 se e 5o g2 la S s AL
SrSailad 8 y5e maa Jsbo po Jsgr il oY Sl (F



www.isijournal.net

W amiie 323A (VY 05t 38051

o s UV-Vis dar 98y il 53 (5580 005y (Al il o jlys a3 plas —0F
20 gl el b b lél zge Jslo 6 a5 20 OO
o LS (5 S el s odgama o5 e A ey Al L (Y
gt g2bly wide & Cod el (g T il il elS Sl e T AL el (T
Spdgs Sl o Toilad s st llas e e pmie s S e AU el (F
AT g HA igf 32) Toru! e (Sduag i) piorps aaii 0590 30 aiu ¥ plaf o) Jolai 38,8 s b -0F
HA + H O = H, 0" + A~ (it 3l
A e il e abl Lde el pH s L ()
el w23l slaaind (glasjod cale g PH 1 Jats odzea adadi o wda (¥
e il o b Jaloms (2 demae 3l cladis¥ dan e pdoes alall o (Y
S o il s a0 il (Cyp JHA (gl il s L (F
O ome (CL) ilinsiogd candily) o)hy2 ojles plas -00
2l S iy SosSily catilyd o g% bels 4 CL cua (O
ol ool HB g BT leg )5 (slo Ay s3pclis (gl 58T e 4 (F
el ol 1518 LB s 4 o (63 tls TGN s (AR s (55 (T
il oo A8l lag jgpe g IS iy ad bgles §l ey CL ot (F
SRy Sz o) GBS e S gl oo gae Jeb il oy ol B S QU ol ces -0F
Vool AT 29 g0 osliiw] pdn (Jlos phegil Foo gratnglale 51 iy dat s il 4 B9t gm 03liie]
(sl Sy Bl b o)
b of ()
Y XS (Y
o FF ¥
a¥o (F
sl a3 FT-IR (glaolfins 5580 55 <jlis plas - Y
g o ool zae (ol Sl 6l 5588 e slupliSs 1 O)
SCPR AR L350 (N [P | FRCISIRICH P PRE. Y2 < IR e L & I o5
St o 00litil gae Jabs il gl g€l et 2003 5 €8
Dy oo o3liial Lagga Job slajps o3laylSaT dly oguagiyd L1 LSl 51 (F
Hz syt TN G glase 3o o Jlade wdl Yo Hz plp 1Fa8YG ud b place 5o PeT i 51 -0A
Pl plas
Yia ()
Ve (¥
Vo (Y
YA (f



www.isijournal.net

VW oamie 323A {\¥-¥ "":}s.‘-'“'“tl._}}";i

fionl e oz pla (L0 2abs (1 Tailog 5 3 (GO o5 AT eilogss ot dumliie 3o -0
il o GC J aS LC o S5 50g T (oS 533 (g 12 o 398 il O
it 5 gl GC slajleo 58] I LC slasle 55T (¥
e pioin GC ) )l il sl 5 )18 bS5 gjladas (o1 LC (¥
3,5 i d GOl olsige 558 slaps silolax ol (F

ol plin BT ailog g plaF by e =T g oy Joe =T gilulas gl P4
ol @9 Sl S Epleg 5 (¥ sl 5 O
Y IS L ale (31, 53k 5 (F b i i Syileg 5 (7

A HE T 91 Sme) e oo

ol Jliasygl plaS 4 bogapo ixia b ab3 g0 (L | s j Alold sz gy o2 lasi g lpgs ply pj JSi -#Y
(awd(b)fp (c)fs
(ajvd (b)fs (c)fp (v
(a)fp (b)fs (c)vd o
(a)fp (b)rd (c)fs (¥

RY(¥w’

Yol g &0 AN g oS )0 ) A adl Sue b e 9 P edl i b ¥ il Y
ol GlaSs pa wly 2l g jLaSy @l g0 b a5 ()
s Zagliie LA._'}-I Ll ol g (LS il o2 a0 pide o 5 (Y
et D3l 03,5 99 13 (37 wieel gl Lag] o p 7 (T

2 8 oo 5 Aol € 5 O aly 2l (F

WS o ol (JeSae ol Jlin, gl JuSld ol 1) Jlinyal 90 llgmad (150 -IWNIT"T ldgar IS0 7Y
IS5 ot e 1585 3151 Py Jlintyal b ot S 51 Py Jlig) igons ol o ouil 95 JsSpe Sy 0
] F'ukf
s 3 S5 (¥ e ()
3,08 aeadle (25,8 )5 agmu &y Koy (F piio ) ISngS (¥



www.isijournal.net

VF amio 323A {\¥-¥ H}‘:u-diu}n‘,i

5 + w i L .
Sl o105 HE 5 JoSlge Juiopysl lpas grames JS& —FF

_Cv (v | 0
T“\?” L — ez
s e

I:;:IL

1 T—vv J

I_W’ Y

gttt YUl gyl digf plas —FA

N(SiH, ), % N{'Bu), NPh, (v NF, ¢
Tl e o IR IO-H digay 5500 iyt il ay amgi by -7

CH® .o, (¥ H.C=CHs (¥ HC=CH v CH,
Tl il aigS p1a5 ;3 NO Sigsy Job -5V

NOHSO; (¥ NOBE;{v HNO ¥ NO ¢y
4 pdnedad pj sl aoa Jofiae Jli gl jlaged yo 5-p MRS 1 —FA

CO ¥ O, o N, « Ca iy
(C=FN=VY F=0.Br="0) Tcculoud slacunyd a3 plof 15005 cladiel wada S0 -F4

BrE' (¢ CNI™ @

NO, « BrF, (b

I_}K&U:dﬂﬂ-.:_._kj-:h‘qa“
sardgb. sV egaqr
JSaeVesa lasdsber
beﬁ:dgc.h:ﬁy:bgﬂ{f
v . A "
B gy Joy S A el Lafe g Ty L B o lent el i g asly sl <

o2l Joepd iyle H18 sl 350 po D slagst g L L v ¥ C slans! waafo sgzy jl dzg a 35150 50

Pl plaS S
A.B,C,D, (f A.B.C.D, (v A.B,C,D, (v A.B.C,D, 0



www.isijournal.net

18 amiue 323A (VY 05t 38051

sl el (oo gyl Dopmebios ol 5 S 4ildls g Bugalls 1 o S pls e Jlisl 30 )
Pl FL.L"I. ‘_L.-aL"l- ?JJJ _JL;."F"LMJ n}}A:I

Jeigy (¥ 28 pa (F Zu y5hald (¥ Sy es )
Pl agliin 480 oleylisb b basyguil Rl oo o lidlao plas 50
34,15 e (¥ 315 o OV aily gg, (Y S a8els 1 ()
Tl e o 2l Jpae plas LSS ST
(CH, ), NH.B(CH, ), (r NH, B(CH, ), ¢\
CH NH, .B(CH,), (CH, ). N.B(CH,), v
Tl e aigf plaf giumal &yl
0

0 0 ]

H.C—CH, | *  HO I on Pf: ¥ il P{OH Q
g .l Si / (‘ H I
H C=CHy~ N\gq H.,.(.‘/P

Pl plas Ce(2)ay o pé ol 1Fy JoSon ol
Ci(z) f C.(z) v ag (f o, ()
ot plaS canalin S Yles s [X,¥,2] o [-x,-¥,—2] Joa 5
Ce(z) oy, (F Ce(z) T Se (¥ Oy O
(it Jolome Sl b da) Bl bdge o5 b 2lile Jiga, = 38 St slas
Mn (CQ),,.¢7 Co(CO), O
Ee(CQ), (f Te, (CO),, v

Tl ks g pgd (g el dlsly 33 Jells ) (gla iloaS 1 Suplas
(Ru=¥f, Rh=¥a,W=VyYF Re=v3)
[Re(CO)-(NO) ]
[Rh(CO).(PMe, )] v
[ (n* = C,H,XCO), Ru =Ru(CO), (1 ~C,H,) | v
[{rﬁ —C,H, {CO) W = W(CO),(n° = C,] m] t

fiol plas [PUNH )y Cly] 2025 Jgo 2 b uSlon® (gla pog jal S sload
T Y
A (T o
oy o Sl ol b ol ol 1 iy 50 wllei on 1 slaaist Asi
(Ti=rY, Rh=%35, Ir=¥¥)
[Rh(COL, | ¢ Cp, TiCl, ¢
trans —[IrCI(CO)PMe, ), | ¢f [RhCI(PPh, ), | ¢

=¥

-¥Y

-¥F

¥

-¥F

=¥y

YA

-¥4



www.isijournal.net

VP amie 323A {\¥-¥ -\:}‘_‘,-ﬂ-u'buyﬂ

T aales (K)
PPh, (¥ PEt.Ph (v PEtPh, v PEt, ()

Pl 320y (uSlaT ol
il swabliie oo B.M.

(NHy)y [ Cr(ox), | t/AY
Ky[Mnl, | Y/AY K, [Mnl, ] ¢
Ky | Fe(CN); | \Fe K, [Fe(CN), ] ¢
[ Fe(NH, ), |Cl, AT [Fe(NH,.), |Cl, ¢

(Ox = Oxalate)(NH, ), [Cr(ox), | f

P! AT (g ol S5y S s ol Gy wdie WOy (acac)y 5 Suje,; MeOy(acac)y —os s
(acac = acetylacetonato .ijls ;1 864, F S5 0 W 3 Mo)

2wl MoOy(acac)y 3 ma5 WO (acally, v b =5 g cud ()

o MoOy(acac), 5 g3 3.5 WO (acac), o Js 250 iy (Y

e jlome MoO (acac), o Lol jleaie WO (acaC), 5 s 28U g (T

el 55305 402 15 MO (8caC) 15 2z ol ook BRICT g 1 a5 39 1 33 155750 e F
Tl olas B Bl s j0 Mo = Mo dige Job iy

[Moy(80:) |~ @ © [Moy(S05); ] b [Mo,(HPO,), | @

a<b<c (¥ b<aac™y c<a<b (v c<b<a
[veL]™ o (el | o
[MaCL ™ ¢ [FeCL | e

M 5l g YYBM. sgus cunblin (3l olylo CN lawiBd LA o acuia Sy
tonal a5 (535 50 b ol B/ABM. aniliio 5ol ol A uSloeS b fbnks 65550 30 LB
Mn"™™ (¥ Fe'™ (v Co'" ¢ o

Gl a1 sl i (V) SIS il el gy S,

CoCl, + NH{NO, +H,0+NH, ¢

Co(NO, ), +(NH,),CO, +H.O ¥

Co(NO,.); + NH.. +(NH, ), CO. +H.0 ¢

Co(NO, ), + NH, + (NH, ), CO, + H,0, + H,O (¢

Sl Ll s 5 S Jylons

Co(NO,.). ¥ Cu(NO,. ), O

Zn(NO, ), (f Cr(NO,), ¢

-AY

-AY

=AY

-AD

L



www.isijournal.net

VW amie 323A {\¥-¥ "":}s.‘-'“'“tl._}}";i

Lo puSilee o] gmintid jiisas ool BABM. 415 Sl i ol pommbtliin Jalilf a5 ol oyidf Jlipa b —AS

sl plas
[Fe(H,0), ] [Mn(H,0), ] @
[Fect, ] « [MnC1, ] (e

s s i d g€ g azil il ol gogsiab ga ()
Aited oaype mhaad 5 € g azil Gl il gesctabga(y
it iy d 5 € g plise gzpoiabya(r
Aied e mlaea d €y pline gy tab sk

3 Sl K (g0 e 0] Jplons sl CoCly ANHy HyO (a0 Jgepd o0 (55) llpes S A
g 00le ol po ulloaS ol (539 R0 g LT 0 g Jae A g ol o P S0 0 0 Jadono b s s 4
300 Dyl 3 e oSS il Sl S ai e NHyp 1 Cl: Co cans Lol i e )olT O Jgo S

] |§|..||5
[Co(NH, ), ]Cly ¢ [Co(NH,),C1]Cl, o
[Co(NH,),CI]Cl, . H,O ¢ [Co(NH,.),(H,O)]Cl, ¢

gl g pailys Vgl S jd o) S0 jd oo

Pl o a5l poki p sla STy 518 las 0 -4
k]
Fa:[f.]H—;lf_‘,i\f {g)— FeO(s) O\

CaCO,(s)— CaO(s)+CO.(g) (¥
vCO(g)+0,(g) = rCO.(g) (¥
CuS0,(s5)+vYNaCl(s) = Na,SO0(s)+CuCl,(s) (f

& P
b cybes ol p=pf +RTIn[~T] +[h—(~I:—T}}P o yaee dg ullagaily U8 LS bt Jouilsy —AY
P

ol ol T g0 @

" P a_ |P

S“—Rln[ F]— P
P’} RT

P T
R In[F] +[b——{ﬁ~}:|? (r

—R]n[ P)— an (f
p” RT




www.isijournal.net

YA amic 323A {\¥-¥ -\f}um’ﬁu}n‘,i

idgl sled 150l e plp ay of e g B D5 3 Slbol jeb 4 Cy =YR L Ll 5 Jge oG -AY

Pl plas I ol gled b T, 518
T, 0

&% T, (F

Tl 15 o ol 38 sl sloJplme j3 KF 3 Zn'" (H 0" slagarisi pgin & 25 oo i
Xy >K">H. 0" ¢

Zn"T>H.0" K™ v
H.O">K">Zn"" (v
H, O™ >Zn"" > K™ ¢

Tl o3V pasand Wiz Togas Jpame 4 adghioll 1084 Las Gl Jyl 4o glapiafly o
(InYe=¥;+)

a0

¥ (¥

Ve (T

Yoo (F

kJ kJ
S e 139 EL =40 S LS| F LSV LT | B RO | BN F_“=9ﬁﬁmm RP sy 50

J
{R=J’-;\"\Fm s €= TY) Tal e malidl il die 2gas Yoco K jo 28

-qf

-94

_ag



www.isijournal.net

V4 amie 323A {\¥-¥ -\f}um’ﬁu}n‘,i

LR P K R =¥ PP WL RS L JF -

K,
I) IT = Tl a5
Ky
Ky
) I+H, = HI au
=Y
e
) Hel +1 - YHI ws
1 ]
Ki o Kios
(=) [H LT o

e
h‘u’K‘"l

| i
K_. K
K. (=)' [H, ][I, 1" ¢
) THAIL T ¢

Y 4

i

I Koo

I —L (] l.
KT{K_,} [He (1]

KK K,
———[H ][l ] ¥
o eI

K,

ol adgl ke Giasi 4y 0y el jab 4 518 Jge S pamgi S 4550 sloden o515 Al e 3 wiS (23
g a8, 5l Ao (ol 3 R s Lop® jlae 4 a3l (uglf Voo 0w pie gled 1l oty
(InY=c, #4¥ ) tagd o0

FAY ()

VAR (Y

FaY (Y

Ve (F

Cans go i ) Sooabissge s Case plaS | —1- | guie
5ETJ L

Un

H v

S

Gof

ol r:r..'af {—a'-'{lr—] [ETRT- 0 Py o ui..rhhai M!ﬁ 1:15 S B .:-lji Ll L ,5_'1@
U

el ggbea (V e ) FSgsS O
she gl b 555 (F e i) G, (Y

-4y

=4A

44



www.isijournal.net

i ks 323A (¥ 05) ol 33031

&
sl plas [EIJ S T 0 St (sl Zali b) PV, =RT (V4 bP) <l &olas 31 56 14
T

VEbPT ()
bP" v

(1 +bP)" v
R(1+bP)" (¥

tou! oo pilggala o131 (5t 5 s 15T 5350 5550 alaxr plas’ )oY
s i g g sl O
it fans 3 e 4 Log e (¥
iy o s dy logy s (T

iy fae b g a4 Dy anieiin Ll S apam g (T

,n;a.,;.uj.! ke d Yooa] 5 ML LY ry°eC g YYY"C GHJL!“IJIFEJJ,JM‘;{M; ¥ ge S =T

el IS o o 1) S i b 9530 3145 )18 1> 39 05

Yoo ()
dee (¥
Foa {:'I'J
"q"an- {f
RT
ot atas| DNz P Sl iy il Wlae b o g1yt —-F
oP )y Vm—b VI
( b &
Ta RT
Y 5 T {"‘I
'\,‘“m (Vm _b} 4
[ va RT |
T = B\
'u"""m “’fm'_h} J
¢ L
BT va
g 7 T = ¥ {‘TJ
"ml':“l'lll‘n_II:'j]I vm
=4
__RT_m)
(V,=b)" V;

m



www.isijournal.net

YY) amie J23A {\¥-¥ -\:}‘_‘,-ﬂ-u'buyﬂ

Wegg eV i oo gty AQ ) B0 o ol i |y G110 Hites S 52 e ool tlady plas’ )-8
(dile €0 bl i Koo Joe pliley A, daog gos abla; Ay

L]
Ay =A% -k @
b
f\n.l:.-"'l.;.l'fkuv Al
Ay =h,+A_

AL =vih +v_A_ (f

Gt A3 5 Wolae jl euad S o ppfels U g MeSOs a8 el I8 pae YoOC gles j0 -VeF
T

! jas ‘*;”ﬁmﬂl Mpﬁiﬂi%wx}dﬁdﬂw-#@
v{mr}:ﬁuu\wmmiu,am*

PR

Yoo (Y

—Y 8 (r

T (F

AUT el SLid LM 1 s e KK Sl Na PO, 5 BaCly KOl glacty oS ab, Jalme -)e¥
LEWF SEPE
KCl=BaCl, =Na,PO,
KCl>BaCl, > Na PO, (¥
Na, PO, >BaCl, > KCI ¢
BaCl, = KC] =Na PO, (¥
e Soeliadga i o phee (ailE =1
ik meralun g Loy gt ool €8
o pns (697 (SU R 0 Jaitd (Y
ol Sealiyoga i les lie (T
o] pmms Sull Lid Loyl 3 s (F
— o e Alall o o as il 1S 38 3 oo e — aile plopliiclnd olgs balses 5 jlie JLid Y4
g aales il ) K 2
eI e (0
Ft s (¥
a4 it (T
St 4 (¥



www.isijournal.net

T amias 323A (VY 05t 38051

] AT ST gl iy ) G308 loged A azgi b V)
ke A+B= sl
a+ b —» By
a+B— a2l (¥

A+a— wle(f

fo gy ol g0l oyl o Sl Sl g s das 3 0y gl Y
Wiz Z gV X ) Jaee Lm0y ()
n,=n,=mn,#4 (¥
n,=n,=0n, =\ ¢
A0l g5 ok ane _egzilyS slacls (F
e s alos plad YV
ATy Wsgl b 2y 0 aem 0 0)d AIELL] Sl e aded ()
ity dlgy b= dan o das bed el Sl mae Ayl (V
e Aoy g Zaal =0 cagiilaS oud ol apem 008 4l Sl (T
s dimnaali g el M =2 agiilyS Gde gl o a0 0,0 ayls Sl (F
s ool yhis 5 sl K5 das Juolo Ry (1), 03550 il o2lad ailys 33,8 15 53 Ly WY

Imdﬁ? Ry (DR, (1) O
jmdl'r‘r R, (1R, (r) ¥
rdn" R, ()R, (1)

J‘Tldrrf R. (rR. (r) (f

Foww! plaf < YP,

L[YP. > cuas jlais -nF
e ()
fr (v
-
Th (f

: ; : ir T
el il 50 adl gl Lgyp, e iy -V10

u"?h (&
-.I'r;f'xr 41
vh' v
T/ o(F



www.isijournal.net

AAREE - 323A (17T &8 o )]

ebio auis p2 g G 0 Az 50 00 (japded il 52 5! Tl 138N aleme (55 Slajl e Alels
TS g0 i dighr o i 4

- L AT e

ol 38 AelS a0l (Y

Stalzdl o Ali8 . tals (Y

LptlS o gl 8l 4 2alS (F

ol pla Gl bgbas Fudigy Jole 0 ot NMR s il 30

esbls 3oy

F el Cealal pue G (Y

5995 il (T
Aie gl S (CF
Tl B sy Culi ps i 29D 0380l 0 5g0 Aliisy & (3590t 33 g0 T8 Hy J9Sse 3o

B
B-B'=— n\

¥

., B
B-—B'=— ¥

¥

. B
B-B'=—(r

£

, B
B-B'=— (¥

£

ol H Slas aili ajag oy ol jo 2 alas
y
F{%S +iye ) O
3
F{Wrdx;{ W) (F

Wyps + Wepy (7
VWleg + Yepy (F

Tl plas ol [i“ ’ E'x} Alerals

v d
dx

ihx (

: d

PR X
dx

iAnx™ ¢r

|
ifinx" T — (f
dx

-1¥

-y

1A

-1

—\T.



www.isijournal.net

T i 323A (17T &8 o )]

ol Kk e o T it )0 miininde ) g I ol il g g jlliaz FaPal ) ST s

¢l |"|'-"5“"*'.'."""1 J.:.HJES..J I ~0OH n’_,f @.1_:,.?&4.:.—:1 =17

h
HO
O __o

=

HO

HO < +O0H
d (¥ ¢ (v b an
Tk S a1 bwbici il TR Gubs 5 eolinl b 305 gldemaS §i Cudr plas —ITY

0
H H
: B: H,0 \D,0
OH MeO
0 0 0 0 OH
;"—4 ' 0 D: + )‘I\yl\
H H

D,C.B.A(F D,B.Ag DsA (¥ Ao

Pl caillin s § s 35 Stswly balie g5lulis Sy Jaflae plas -ITY

Me
Hhr.
+
k2D ppd O
Me Me
(+) “.MJ\NH (43 (+) H”‘)L . Y
Fi 1 Ph COO
Me Me
{+j ]Ih-./k (1: {'HI Hi.. [T’
Ei NO, Et OH



www.isijournal.net

Y8 amiae 323A (VY 05t 38051

Tl 1S o} u;.i:', ‘._1J..a1 Jams -1TF

':"I;H-I1 ‘.ln.L: '_J"j u:.:s', u.J...GI‘ J!"‘""“' —’1TI=I

Br,
H\'\. = a
OH :

NaOH (0.1 Molar)

0
Br 0
“\\\/K/ﬁ\(mf.f NDH ¥ P e
Bl' HI'

CH,Br

il e JaSlge plas —1¥F

Cl
Me Me Me Me Me Me
Me Me Cl Me
Me Cl Cl
; D E

D,CA ¥ E DA (v B.,Cx C,A QN

¥ ] p|..l."r.?_1_j l_,:.'.SI, LH—#‘ J,—ﬂa& Yy

PhMgBr  H,0"

€ —=—————= 9

Me
OH OH e
A v
ST G/Mc ¢




www.isijournal.net

Y# dmie

323A

(YT 08 ot Qg.nji

CH,Br LiAlH,

heat

P plaf oy oo doSTe oled Jpame —ITA
H,0

—— e e D
-

CN

CH

(v
CN

(¥

OMe OMe

* (¥
BI." Br
NO,
NO,
OMe OMe

o (&

OoN Br Br

O CH,NH,

2T

CH

v
NH:

Yol s 3 Sl ol Jaeame 1YY

;N OMe OMe
Br O,N Br

0N OMe OMe
\@ + ¥
Br @Br
NO,

¥l pL.IS' oy ,L,LTJH ._1;1.@ J_g.u:u =41

NaBH,CN

—_— ?
—_— il &

FtOH (pH = 2.5)

Ot O™
Name (¥

0
OH
o 0
Mol gnum



www.isijournal.net

Y dmiue 323A (17T &8 o )]

Tadloo B a A i ol oo By 43 plas 1T
0 0
9 HO
/\)k /\)<\{
H
A B

NaBH, BrCH,CHO BrCH,CH,OH  CrO,

A = = B 4 A > —ap
Li Li
BrCH,CHO H,0 W” 0, NaHSO,
A - - = B (¥ A - —a — = g (¥

Li Li
s pe e SNT peilsle 51l )3 cdls’ Blo 205y )3 25 slaanlls LT 51 S5 plas’ —AYFY
RBr + H,0 ———= ROH + HBr

r

L JLT—'FLH-'! I..[_\j' “-_"Jﬂj!‘ﬂ Py IH NMR n..,l...h -y
e

T b salaas na i ma s s s 1 s

LE &3 & i

e s ek

I . L e 8,

o7 ¢ cl 07 >~ 0
\/\i “
il @ 0" Sou

o
L] |F_:u




www.isijournal.net

YA domdie 323A (17T &8 o )]

& il Plﬁ.ﬂj l_-;..iS‘I, Jrﬂ:&: -\¥'¥
HO NH

; H <)
— a7
* 0
HO HO
HO
0
NH

HO HO @
OH
(¥ "Djj/\/h‘\/@/ (r
HO

foul plof (py difla  Jeame <1¥D

NH 0\

—_— = bl

NH, NiOH/H0

O
0 Br Br Br
NH,
H ¥ v oY NH, ()
0 N
H

el g 3w gl gy o i 2 plas YR

Wy

H CHJ-
H,CC=CH — H,CC E{.‘4<

OH
BuLi EtOH H,0
H,CC=CH - - - {
hexane
NaH CH,CHO  H,0
HOC=CH ———— ———= (v
hexane
0
NaNH, /N H,0
HCC=(CH —— »- - ey
NH, (1)
NaOH CICH,CH,0H H,0
H,CC==CH - (¥

MeOH



www.isijournal.net

AR T 323A (17T &8 o )]

LW PR QT S PR UT M 191 ) POV Pous | 1
Ph

OH  g,s0,

—_— ?
heat

Ph e Ph Ph Ph
é ; Q 8 @ ‘ Q ‘
Me CH, CH, Me

T laf g5 elaead 5 edul D jud a8l s 5 -1TA

N H
I, H_. H [
b 9, (2
I \ A
f"" 3‘\H
A B C
A>B>C ¢ A>C>B v O=A>B (¥ B>A>C ¢
oM /H\
E BulLi H H H, 0"
—_— e o — T
F 2 equiy
Me

CH 10 H
0
r {4
OMe
CHI{}H OMe



www.isijournal.net

¥ amies 323A (17T &8 o )]
L 91-7.5 -J{J ru:ﬁ' !J,-ﬂﬁ —‘I'F*
Me
- COOMe ;
O/ heat H,0
+ - - 7
Me, Si0)
H COOMe
MeQOC =z =
0
H O H
COOMe
' m )
0 ; H‘
Tl @los NaBHyg b 55 Log,S (laef i als 21y s o 5 -1
LA &Y :
Ph” "Ph Ph” TH (:r
A B C D
B>=A>=C=D¢r A=D>C=B ™ B>=C=D=>A v A>B>D>C
ol plas B 1A G gl aia38 o e -IFY
A b m
0 0
CH,COOEt
H
N
; ; BrCH,COOE! H.O*
B —m= - 0 - A 0
H' {catalyst)
EtONa BrCH,COOEL H,0+ R &
I
EtOH
B — - — e = A v
HCOOE:
Q
LDA H,.AUF Cro,
B - ‘L — = A

f



www.isijournal.net

Y amie 323A (17T &8 o )]

Yol plas T B jeail 550808 st . D=(=)— Ribose i sl & azgi b -VFY

CHO
H——O0H
H——O0H
H——OH
H——OH
CH,0H
HON,C 4
2 A ] OH "()H:(- (1] OH
H ot OH (!
H H H H
OH OH OH H
n~ 0 OH
g OH
HOH,C (f HOH,C H
H H

e mlas g Ll0Fly dw (reactivity) g0 sl Solidl s i —\FF

0

=2 heat heat
i | 0 —di B: + | 0O —— =
0 0 0
heat
C: + | 0O —
4]
C>A>B ¢ C>B=A B=C=>A v A>C>B ¢
7308 Ji o gadls jlisle Soplad 38alf 5 Lols dawl da j1 =1FD
CHO COOH COOH
H—1—0H H——0H H——OH
" ) HO—1—H
i HO H (b) HO H © 0
H—t+—O0H H—t+—O0H H——O0H
H——0H H—r—0H H——0OH
COOH CH,OH COOH

agc (Y b ¢ C (v aq



www.isijournal.net

FY asiee 323A (¥ 09 o 03]

Tl plaS 5 Lo iisly sy A JlSle -1FF

0, Me, S

2 . - H
CH,CI, /\f(.\/\"/
0 0
M“ /\@ W
(f Y 3
. a (¥ 0 on

Padly po S 55 oIS 4 bogsye 15 'H NMR Gl -\FY

1.0 24 23 22 2| 18
i L
w @ 8 1 @8 & FR A i
084 J.00 622
Me
H Me H
Me (i
(Y
Me 4] O
Me H
Me 0

Cigad s o pliakz ypo a2 HNMR jo pjeusys ol gigy -VFA
H
F

-
i

F
H

(et (F (olss . pbs)dd (¥ (=bss)d (Y (g s ()



www.isijournal.net

Y i 323A VY oF A8) g 33031

¢l plaS o1 sl el CyHyy JoS0a0 Jpoyd b (ousf 5 s bgaye o5 'H NMR il —1$4

'H MAMR iH

+H

I'H | o
'{u{ Iu" '|.|!| iCH hy50

f Ly |
o I | . . T— %, i_
1 T I 1 E!
)| [} 1.0 [} 5.1 (h1F

J00-MHz 'H NMR <pectrum ppm (§)

H,CC =—=CCH,CH,CH,CH, (Y HC =CCH,CH,CH,CH,CH, ()
Me
—

P! jlis b slaf @ bgage ) 'H NMR il -14.

9.96 (s, 1H)

7.76(d, J = 8.1 Hz, 2H)
7.34 (d, J=8.1 Hz, 2H)
2.71(q. J = 7.6 Hz, 2H)
1.26 {1, J=7.6 Hz, 2H)

Me 0
H Me



www.isijournal.net

YF asmie 323A (WY aF) paudds 03!




www.isijournal.net

O aniie 323A (YeF a9 s 003




www.isijournal.net

V5 amine 323A (VW eF 05 i (30031






