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PART A: Vocabulary

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

1-  Living ¢losc to a lake means we have an --—--——--—- supply of watcr.
1) inherent 2) abundant 3) inconsistent 4) celectie

2-  The advertisement for the weight loss pills is very -—-—-—- since studics have shown
they’re incffective,
1) persisient 2) intcrminable 3) sensitive 4) mislcading

3-  The twins hated to he apart, so they hought hounses in close —--cae———- to each other.
1) pertinence 2) proximity 3) acquaintance 4) scrutiny

4-  With few new jobs created, the cconomy has remained -----——-—- for the past five years.
1) conservative 2) unfcasible 3) stagnant 4) impassive

5-  Two days after the flood, fortunately the seawater finally began to -------—--- from our
house.
1) recede 2) secede 3) proceed 4) intercede

6-  The business used only to make bicyeles, but they've now ----—------ a range of other
cyeling products.
1) diversified into  2) emerged from 3) reverted to 4) stemmed from

7-  The audience clearly loved the play—the -—---—---- was deafening. So it’s not surprising
that it got glowing reviews.
1) merit 2) rivalry 3) applause 4) benediction

8-  Experienced lditarod runners tried to --------—-- Gary Paulsen from competing in the

grueling Alaska race, but they were not successful. The writer and his team of sled dogs
nearly perished during the race.
1) elicit 2) derive 3) snatch 4) dissuade

9-  The Kalapalo Indians, who live on the savannas of central Brazil, have little --------—- to
change their leisurely lifestyle. They work just several hours a week to provide food,
their only need.
1) disinterest 2) impetus 3) impact 4) rigidity

10- - by the rude behavior of the clerk, Ms. Caine reported him to the manager. She
believes that customers deserve courteous treatment, even when returning merchandise.

1) Withdrawn 2) Arisen 3) Restricted 4) Incensed
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PART B: Cloze Test

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

While clephants are oflen one ol a #00°s lop atiractions, a new report charges that their
level of care often falls short of star treatment. In a study (11) ---------- this week. the
UK’s Royal Society for the Protection of Cruelty to Animals (RSPCA) said elephants
in European zoos are often unhealthy, (12) ---------- considerable stress, and have a
much shorter life than their counterparts in the wild. 'T'heir condition is frequently even
worse than (13} ----—----—- in Asian timber camps. alleges the RSPCA, (14) ------—--- is
calling for wide-ranging changes in the way (15) -====---- . In the meantime, the group
says, European zoos should stop importing and breeding elephants.

11- 1) rcleased 2) was rcleased 3) 1l is released 4) that rcleascs
12- 1) 1o endure 2) they endure 3) by enduring 4) endure
13- 1) clephants 2) ¢lephants do 3) that of ¢clephants  4) for ¢lephants
14- 1)it 2) which 3) that 4) that it
15- 1) 7zoo elephants are treated 2) in 7oos are treated elephants

3) elephants are treated by in zoo 4) that elephants being treated in zo0s

PART C: Reading Comprehension

Directions: Read the following three passages and answer the questions by cloosing the hest
choice (1), (2), (3}, or (4). Then mark the correct choice on your answer sheet.

PASSAGE 1:

There is an importani difTerence in the forces experienced by molecules within the
bulk of a liquid and by those at the surface. Interior molecules have more neighbors
and experience more attractive intermolecular interactions than surface molecules.
Thus, liquids tend to maintain a minimum surface area. Surface tension is the energy.
or work. required to increase the surface area of a liquid. As the temperature and hence
the intensity of molecular motion increases. intermolecular forces become less
effective. Moreover, wetting agents reduce the surface tension of water and allow it to
spread more easily. Whether a drop of liquid wets a surface or retains its spherical
shape and stands on the surface depends on the strengths of two types of
intermolecular forces. The forces exerted between molecules holding them together in
the drop are cohesive forces. and the forces between liquid molecules and the surface
ar¢ adhesive lorees. II cohesive [orees are strong comparcd with adhesive lorees, a
drop maintains its shapc. Il adhesive lorees are sirong cnough, the energy requirement
for spreading the drop into a [ilm is met through the work done by the collapsing drop.

Morcover, il the liquid in the glass wbc s waler, the water is drawn slightly up the
walls of the mbe by adhesive forces between water and glass. The interface berween
the water and the air above it, called a meniscus. is concave. With liquid mercury, the
meniscus is convex. Cohesive forces in mercury are strong; mercury does not wet
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glags. The effect of meniscus lormation is greatly magnificd in tubes of small
diameter, called capillary tubces, In the capillary action. the waier level ingide the
capillary tube is noticeably higher than outside. 'The soaking action of a sponge
depends on the rise of water into capillaries of a fibrous material. such as cellulose.
'The penetration of water into soils also depends in part on capillary action.
Conversely, mercury with its strong cohesive forces and weaker adhesive forces does
not show a capillary rise.

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

1) The curved surface of a liquid inside a container is the meniscus.

2) When the adhesive arc less than the cohesive lorees, the surlace curves oult.

3) The meniscus 1s curved inwards when cohesive [orees arce stronger than adhesive
lorees.

4) The meniscus is the curve in the upper surface of a liquid inside a container caused
by surface tension.

According to the passage, capillary action depends only upon -------------,

1) cohesive and adhesive forces

2) surface tension

3) tube dimeter

4) density of liquid, surface tension and tube dimeter

The word *“collapsing” in line 14 is closest in meaning to -----------—- i

1) cave-in 2) swelling 3) rising 4) blowing

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

1) Surface tension decreases with increased temperature.

2) To increase the surface area of a liquid requires that molecules be moved from the
interlace to the interior ol a liquid.

3) The surlacc arca ol a liquid increases with deercased intramolccular [orees.

4) Ligquids were molecules have large atlractive intermolecular forces will have a small
surlace tension.

If the liguid contains a wetting agent, it causes ------------- :

1) decreasing penetrating properties of a liquid

2) increasing surface tension

3) lowering the energy required to spread drops onto a film

4) strengthening cohesive forces than adhesive forces

PASSAGE 2:

The nickel cadmium cell, NiCad battery, is commonly used in cordless electric
devices, such as electric shavers and handheld calculators. The anode in this cell is
cadmium metal, and the cathode is the Ni(lll) compound Ni(}{OH} supported on
nickel metal. The half-cell reactions for a NiCad battery during discharge are
Reduction: 2NiO(OH) () + 2(H20) (y + 2 » 2Ni(OH); (55 + 2(0OH ) (39

Oxidation: Cd gy + 2(O1T } (g = CA{OIT); 5, + 2¢

Overall: Cd gy + ZNIO{OH) (5, + 2(H20) (y = ZNi(OH), + Cd(OH): 4y
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When the cell 1s recharged by conncction Lo an external voltage source, the reactions
above arc reversed. Nickel cadmium batterics and zinc-air batierics can be recharged
many times because the solid products adhere to the surface of the electrodes. In
primary cells the positive and negative electrodes are known as the cathode, where
reduction takes place. and the anode. where oxidation takes place. Unlike the
Leclanché cell and the mercury battery, the lead storage battery is rechargeable. In
rechareeable systems, however, we have either a charging mode or a discharging
mode, and so depending whether electrons are flowing out ot the cell or flowing into
the cell, the notion of the anode and the cathode changes. On the discharge of a NiCad
battery, the NiO(OH) clectrode is the cathode becausce reduction is taking place, but on
the charge. it is the anode because oxidation 1s taking place. In discharge mode the
NiO(OIT) cleetrode cleetrang arc removed from the clectrode, and so this clectrode is
positively charged, In the charging mode clecirons are being removed (rom this
¢lectrode; this is the anode and 1t is positively charged. The negative clectrode, the
cadmium electrode in a NiCad battery. is the anode on discharging and the cathode on
charging. In both charging and discharging, the anode is the electrode from which
electrons exit the battery, and the cathode is the electrode at which electrons enter the
battery.

The word *“cordless” in line 1 is closest in meaning to --------,

1) portable 2) wireless 3) chargeable 4) marketable

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

1) In the Leclanché cell, the anode is the source of electrons and cathode is where the
clectrons [low.

2) Recharging the ballery mceuns reversing the normal clectrochemical reaction by
applying an external voltage at the cathode and the anode.

3) During discharging ol batlery, the cleetrons which are excess in anode, now llow to
the cathode through external load.

4) During charging of battery, the positive active material is oxidized. consuming
electrons. and the negative material is reduced, producing electrons.

Which of the following reactions will occur at the cathode electrode in charging mode of

the NiCad battery?

1 Cd 5+ 2(0H ) (agy * C(OH)y (5) — 2e

2) 2NI(O11) (g3 — 2(0117) = 2NIiO(O1) () + 21 1,0) iy + 2¢

3) 2NiO(OH) (g + 2(H>O) (y + 2e  » ZNI(OH); (5 + 2(0OH )

4y Cd(OH), (s) +2¢ »Cd (s) +2(OH ) (ag)

Which of the following batteries is NOT rechargeable?

1) NiCad battery 2) primary galvanic cell
3) lead storage battery 4) zinc-air battery
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According to the passage, which of the following statements is true about the NiQ)((YH)

clectrode?

1) Regardless of charging or discharging, the NiQ(O11) clectrode is positive.

2) The NiO(O11) eleetrode is generally cathode in both rechargeable and non-rechargeable
NiCad batteries.

3) The oxidation reaction takes place at NiQO)(Ol1) electrode in discharging mode of the
rechargeable NiCad battery.

4) During the charge cvele. NiO{OH) is the active material of the negative electrode.

PASSAGE 3:

Lead was used as early as 3000 B.C. by the Egyptians. It was later used by the Romans
o make caling ulcnsils, glazes on pollery, and cven inlricale plumbing sysicms,
including those designed Lo transport drinking waltcer. In fact, the Romans had so much
contact with lcad that it may have contributed o the demise ol their civilization,
Analysis of bones from that cra shows signilicant levels of lead. Although lcad
poisoning has been known since at Ieast the sceond century B.C., lead continucs to be
a problem. In colonial times, lead poisoning was clearly diagnosed as the cause of “dry
bellyache™ suffered by some North Carolinians. L.ead poisoning can also occur when
acidic foods and drinks leach the lead from lead-glazed pottery dishes that were
improperly fired. In addition, the widespread use of (C;H;s)4I’b as an antiknock agent in
gasoline has increased the lead levels in our environment. Concern about the effects of
this lead pollution has caused the U.S. government to require the gradual replacement
of the lead in gasoline with other antiknock agents. Chelation with EDTA can be used
in ircating some cascs ol melal poisoning. Il a person with Iead poisoning 1s led
[Ca(EDTA)], . the cation exchange oceurs because [PO(EDTA)],  is even morce slable
than |Ca(CDTA)], . The body exerctes the lead complex, and the Ca®" remains as a
nutrient. Mild forms of lcad poisoning produce nervousncss and depression. More
severe cases can lead to permanent nerve, brain, anemia, and kidney damage. As little
as 10-15 ug Pb/dl. in blood seems to produce physiological effects, especially in small
children. l'or example, many children have been exposed to lead by eating chips of
lead-based paint. Because of this problem. lead-based paints are no longer used for
children’s furniture, and many states have banned lead-based paint for interior use.
The principal sources of lead contamination now seem to be lead-based painted
surfaces found in old buildings and soldered joints in plumbing svstems. Lead has
been eliminated from modern plumbing solder, which is now a mixture of 95% Sn and
5% Sb. Recycling provides about three-quarters of the current lead metal production.

According to William Walsh of the Health Research Institute in suburban Chicago,
Becethoven’s hair showed a lead concentration 100 times the normal levels. The
scicntists concluded thal Becethoven™s exposure 1o lead came as an adull, possibly [rom
the mineral water he drank and swam in when he visited spas. The lead poisoning may
well explain Beethoven’s volatile temper—the composer was subject 1o lowering rages
and sometimes had the look of a wild animal. In rare cases lead poisoning has been
known to cause deafhess, but the researchers remain unsure if this problem led to
Beethoven’s hearing loss.
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26- According to the passage, which of the following statements is true?
1) The only way that kids get lead poisoning is from Icad-based paints.
2) Young children are more vulnerable than adults to the effects ol lcad.
3) Beethoven’s poisoning with lead was the result of consuming drinking water.
4) EDTA, the most commonly used chelating agent. is expelled lead by removing
[Ca(EDTA)], .
27-  According to the passage, which of the following statements is NOT the main side effect
of lead poising?
1) depression 2) brain damage
3) blood deficiency 4y kidney damage
28- What is the most common cause of lead poisoning nowadays?
1) drinking water
2) chips from old paints
3) lead-glazed pottery
4y imported [ood in cans that are scaled with Lead solder
29-  The word “intricate” in line 2 is closest in meaning to ——-—--——--,
1) plain 2) simple 3) complex 4) ordinary
3{- According to the passage, which of the following statements is NOT truc?
1)The usc ol leaded products such as leaded gasoline has resulted in higher environmental
levels of lead.
2) Perhaps the Romans’ civilization was destroved because of their exposure to lead.
3) [.ead-free solders are used for plumbing systems.
4) The hair analysis 1s the only way to reveal lead poisoning.

H L0 oy i et § ¥ g ) g jind) ) fird’ el

¥l c....,.a}.:l.i l..S.! ra‘..ld-‘ i QJIB.O J| -¥

el mw)ﬁg Cmte JUQJ' l_;a.lu_.‘-'r.-l.s |5|J._i 5'&3._..:.: J.Er.'-.m.b ;"’3"""" 3.1}4:*.; Y
il (LS dalal glallas Lice a5 0gd o dpilze (g0 )la0 4o (Spnnled) sl alesl o lailiw) Gl =l (F

g ca B 2oly ] o)fo alol i b glams a8 0l olus! lreals 3 (g pw SO j0 51 (F
Flaml gl 3o (6 S0 501 50 Gl (e glad S JS0ler el ¥ aloS ¥Y
Shb ahail 5 (Mg ST alall g0 s e B g SIS | LU el i sl O
o Slssgeal 15 )3 O jar dliwgas ol o293l euniS YT B ps e 3LE )0 292 se gllas (¥
aain3gs 1 pue gy (BR) b 6 figny st 5o (CaTF) ols g | Jolo sllas (T
(SOy ") wlityes

5 ngibe Sl S g, 13 ki iz e 55t o (dark cuerent) (Kb ol J e slias (F



N

A axio 35F (V¥ 55) cowid 425020

Yol gz 0oV M NHy 980 ;3 AgBY gL Joloes )3 5l aijiso g oy 4ijlge Lulg; 050 58 aiy3F olas’ YT

lor~|=[NH,* [+[H,.0% ] o

[ ]=[ Agt |+ ¥ Ag(Niny) | @

i [ [Aoit, Joon

[Br ]+ loH™ )= Ag™ |+ NHL,* |+ ¥ Ag(NH,), " | ¢

gy AECL Csp0n 15 o Glai o0 45 00l b s oS (90 & ewbio oSy i NaClO, o 45 VP

¢l Jod I s lod 3o A5 0,85 o 48 0, ¥ASF udgi NaClO, (ol diges p 5 o, T80T L5100

(Na=vraa,Cl=v8f5, 0=15, Ag=1oYA)

b0
Y (Y
AIEAY
£ (¥
O] 58 oy e BlE il i suiliy e s ol b g Jiiie YO0  omL L K a4 PhSO jlopog ¥

(ot V= Jslons 152 ] 1o PP o St
m

(ph:\'ov , K =1saxre ™t | S=yy 0=1F)
YO
¥a (v
YYY (v
oo (f
NaOH ¥y o0, 0F Jotme o 2o Lo 18,0 Ly HeA apl ¥go 0/ 0¥ Joloo il Luo YF 0 olf,n —VF
il il ol Joime PH w245 Ioglice
(HyA K, =1xye™F | Ky =tx1e™)
¥ Yo ()
¥o¥e (Y
V,.-'V EEEAY
MY o (F
o] p3 4 Tl o0 wie PII=A; 0 55 el ¥ 03107 golune TN Lokl Sy S Culi TV
pCR) CRCPE
V0 ()
Yhr (Y
YA ¥
Aoy & (F



N

4 4o 35E (VT 05) cond dcgomms

JSid i (Sol381(B) 9 8L Jeloo PH poid L (A) o pas 1) paawliid (gla Soeie 50D 45535 olas’ -TA
G oo Lt Conrys M (6318 0y2il8 (61 (oruno PH S5 50) EDTA ) (Kiypy ) uSlios

(B) (A)
\
pM pvl
Kty itz t
pH _&s1;80
mL EDTA mL EDTA
M pM (X
t pH 33!
Kty !5 !
mLEDTA mL EDTA
o
pM pM
Kpty ity pT H il 341
mL EDTA mL FDTA
pM pM 4
Ky al3al
iﬂy ol l’f[ .
mL EDTA mL EDTA



O ol (il )5 (990 3T (wnadti Colw g Sy

N

S9r— b S L SHE 5 Ag| Ag(STOV):_ (1o " M) 9 NagS, 0. (d o M) ) PEPTRIIL SIS I

: g Sl gl ol 1 Boldae Ag 55 S0l sl sl Sl DJ,M*'V 3o g g il

' 1Ag(ST()r N Ag
LT ity oy aolan s 0,5 Bl )51 s

s AYV(vs.SHE) & (v ¢, e\ V(vs.SHE) 31 ¢y
¢, eV V(vs.SHE) wsls (f 2 AT V(vs.SHE) wuls ¢f

RT o
il A1 =00 F) Sl plus Zn fUH):: Gl eiheoS s Sl by glodld am i b P

(
ZiT4Ye = Z,(s) , By =—o, V8V
Z(OH) +¥e” = Z, (s)+¥OH™ , E; =NV
yxyeT
yxye'® (v
fxie' 4y

¥ x vo'? {¥

PR PP XE PRR- S5 JECt ST VNETI L UME PRI UL B JORPRYIC I/ PUMPEIORIE SRVEROY PR J
Tl aatloads Sl aul b ol b il
o T (Aux) Seof oy sl
(W) 15 ag sl
(Ref) a2 50 29,2501

E

appl =—
] Electrochemical C'ell
Vi
Vy (v
Vv v
vy 5 VY (f

il 09 il b (53 yt & By Sl b g (5 50955 gl 5 ) b J3kome 3 50 0990 vl Spetl - FY
At dy oy (gl Y ey e el Sleo Yo lesl Cull il yor o 30 (1 (g S0l w5 oo iald
il AT b ol 25 sluo cann 52 Jpdome 33 g2rgo sl St Sl (yljam ity aiads Yo yguast i bl
Bry b (AA) cnl oo yo8d GiaSTy 5 Jga w208 WP b gl ol e joSusl Joslpn oy AF =458 00C)
(! AA+DBr, 5> DHAA+YBr ojq0a
VA O
YV (¥
Yo (v
VAY (f



O ol (il )5 (990 3T (wnadti Colw g Sy

N

35K, (Y1 58 owid 4 gm0

Sl (Differential Pulse Voltammetry) Lolai wlb g olidy gy 45 bas o ol 155 wilak i jlSaplas —FY

ol yes sl o b Sl L gl dnelo L oWl O

e e el jo Sl pSelln LS Al L Wy (Y

ol jee slal g Tt o ol IS (g S eslail - iglie aels b La oty (F

ol yes gl g hanl o ol BN g pFojlail o Lass aels b La Wl (F

sl B o i oolo JUES Zae st (3392 (ol 9 5k JURH Com o (9392 ey o @ ol o S

e kil o penl 2l (Y ool Sl Sl s O
UM LI RE e ke = S laS (Y

sams AL PH 43 ©loog )55 rasliy 3 il Jalome alowgas PB' Joaame Jolme gy gl i 0

@70 b plp

YPb™t 1+ CryO]” + HyO —> YPhCrO ) + YH'

(i  Jlad g 8T PbCrOF(S) LT ,_sl.bdd.j_f iI—FE e osledl asazstly
E\.-"'\‘(PIIY"'_,.-"IPh[Hg}] = E’l;"l‘Cr(Vl};’Cr{I[|].) =—o; MOV
s> aol 50 39Ul by 45 alyd 50 DME Slotub 05,550 S0 b (g oy ol gl pid oo

S alaf cadls s weccti PhTT 4y bags o ol se

v . 0

(¥ \J

—$¥

-Fa



O ol (il )5 (990 3T (wnadti Colw g Sy

e e ; : ) R R .
as Sn7 g Fe'o 5l Jbslae gl (o My 595500 90 b (g ey pal) (50 el (ot gl fid (S -FF

¥l ro‘..h.f +o5.m[5n).u..f CCF-I- Lj}.‘l.ﬂ :\ln..\.usd..l

Sn™/sn™ EP =RV pigbeass

Fe'*/Fe™ E°=o ¥V picdis,

CC'FJF/CcTJr E° = 1]{1 Y :’:’J‘.hﬂ:jf

1 Y 1 3
\ ( {
i Y f 1 v f
i (¥ i ¥
} ¥ f i Y £

L il (D7) ogSino s (gl i3l (oyls o ity MY 3 MY (555 33 o 5Lopliuss 9o 51 —FY
nm nim
kbl YA—— g yA—
mim mm

el il SleplBSE 50 (sl Fanily wnuli (F) gl dlold S L O

Syl MY 5lealiss @ cannd (500 0 Slas MV 5LupliaSS dazas sl (o3luwlas o (¥

ol MY laaliss 3 a8 MY JialicSS 5,55 ol st slass ol (F) _igils” dlols o L (¥
ool MY jlaplicSs ) a8 MY 5lslicSs 5,57 S0iS o 5,08 wigli (F) _igils” Aol oS L ¢F

FERs (1R spectroscopy) 7 s—wg ¥ mwibd diowd ool cmiwiid colzo o et 51 —FA
L] B P PR SO N
5301 mly ol (¥ sl td gte S92y pae (O
ol ygigld Saol o 3929 (F oS 3T Sl pas (¥

Cbild X o] 84S (el ool G ¥ =V 0X Ho00 Y dlolee s g udojldl b g pegied gy U e —F4

G g o il Yo (Cuvette) Juw jFsolitul 2,8 b .obl oo PPN cuns 1 (5050 )l 350 4isF
Vo s (ADSOTpHVity) Lo
Vb O

a0 VoY

2 i -
filewl jadier Jl55 90 g0 Job 5o PpM Cm

:JII.-I:YT (T‘
avde (f



W oamio 535F, (Y1 58 owid 4 gm0
i gy alio oIS g 32 o iy Gl Wdnlg g (Gl (hdas g oS 3555 p il (pop2 (Rl 35 -
P A s s (F P oS sl ()
S sy e (Y P e el O
&t gl ez ai g (o9 3199 i Sl oolitul (aaie eV gde (ooil Dda il R j0 -8)
FudS oo 2 g0 |) | FOSCls 4 ol iy dlangey
digad Sadly (glizl 13U Ciamlie 5 anie g Ml pae gl S0 S alads o0l 20 51 AL 13l (O
stleess (B0 5 diged S8l (g5l 5l (30 Cranie snie (gl pas 5l (50 IS (¥
corboond I3lad g digas Sl gl 51 L0 Clanlie o 1 las (Y
sieb JH g gland ST e gl pae 5T 250 S (F
Gl ol T8 b ply ode sy glyls ol Dds il 59y L PP CBLE b o jl Jelxo DY
ty ol il et AU 30 PPIN 0T i
ol (F 2. F (¥ 9, (¥ 24 ()
L1y JUSrw il Jodd 003 o0 L3 adads gL 51 ol Dpgods 1) il mder Gl Dl 5 S5 AT
N 5,5 mpdd lege plosisg 4z
8
Ag
Mg
i bl i il sla 3 O
> alad 3 goslics tigl o YO8 03 a8 5 JLRAE(T
e S0 | ales 1o olard glacisliem Fipls Coxib pac Lol (F
el o lagsl o931 0 LSy - bazse Jobo SIS 0 488 Ul pae (F
Fmd gratme (g yiod yeliy Sl (glo b 30 (gl S (Fomio ol 35030 525 Ol jlSuplas —aF
ol (RSl 0) gt poie o2oll G a4t (O
sl 0235 il ;9ld S 5 c0gilgS 2l 4y !y (¥
Lol 0028 il )58 S Joo ol pd T SR (T
02l PH ol ol (8 008 il 5l LS 5 5 (5 o (F
Sog aBlas 1) G yg0 3 Supla @ suomanl MalS o 33 NHCl ay bgpe 'H NMR (il -0
VY slaceswasls sy VN olmcas & asld gs ()
VIVIVIY (lacani 4y asls o (F VIV elacis an asli du (¥
Yoo god 0030 (1R) 508 chads 50 oo 0310 Lid Jogo (gl L5l 51 S plad —0F

C=C wig o)lize 2utS 2lslss)f O
C=—=C = ,_ME_‘_C L e CJL;L.JJI (
;o \CH,. G110 ana sed olsl)] OF



O ol (il )5 (990 3T (wnadti Colw g Sy

¥ doenn 535E (Ay.y -.lf}wbd..cjm

5 gl D0/B80 o poio Jb L § wa—Smo b HPLC hg; & ol S35 8 gl §1 boglno -0
PlS (S il o gl £ Jeilie f0T 31 B0 /P o /Yo a S e J6 S 5 STl s pIUT b g
Sy g0 GRS S
ol SS9 i el (Sele (g S g g Sed s (O
lae Sy K5 g Lnasad oand B g2518 (¥
oAl g 8 gtk e (Y

3 S @l W ylgi i w595 o] F1 9 B eilog,S (yesaw o (mass ditTusion) o jlisl cow ;5 -0A
(theoretical plate . g ;955 SUlRLS) Toww! Golo w0190
By ey el b LS| o988 Sulasy oG L Joles glis,! ()
sl 5 e 58 Ll L el Mo (6590 SOlRS, S L Jobes gl (T
il o ialid I ymie B e e 2l b 087 SOlisy oSy b Joles glis,! (Y
ol o EelS e 18 lge e 2ol L g e0 SOl G L Jolee glas ! (F

HE L oo 2o (BT oilog )5 50 (70 5 S0 G1Fe-Y 91 o JeiliSe-n Wled i (Elution) dosd ces i -04
fiww! plas (reverse-phase partition liquid chromatography) weSae
o 5 e JgSan) (Jss oliSe-T 51 )
JB—IQ uyl)ih—t‘ g i :Jg_a‘;iibt—" :C:Ijih—ﬂ iy {Y
Jaee S8R T gV Jalle V mSa n Y
S 5 5 Je3Ra ) (Jas ol3a Y o) (F

b Cogor! 30wl pj J8G & plL §1 ol Dygon 3o b zlanal 50 B 6s8 aijef Cub slogal S 70
fuals o0 Dgag S plad Zlyarnt PH a3l

O~ sl BITT wgr 8
il b a B g
Q st b B s
=]
2 0 ot ey BHT wips ¢
-6

pH
Hgid S 51 ddro) ikt e

T Zemar 51§ 400 35 1S i o0 Aoyl Y= (CODStAN) XYZ &yt T sl i o5 By Jsol gly
il EELM.:: D.-j g3 g_:';l_)li (v il J)é l_.\[-‘lJ;Lﬂ.t J.E:u jl {1
Hsas wit g Sl el Gl sl g5 Dlomia (F ] (glazg' (on)F amina duw gyl (Y



O ol (il )5 (990 3T (wnadti Colw g Sy

18 domiua 535K (Y 55) ey 4 e

e 5 s 5 Wk 30 5l SPT s pmd St yol 4 byryo 23 zoe il 3 Suplas 5V
E hy=s+py+py+p, O
h, =s+p, —Py— P, (¢
+ hy =s—py —py +p, (v
s he =8—p, +p, —p, ¢

Sl s dia 3 ala (CNOT) Sobiatsd 3 (OCNT) bl slaye b aladly y0  —F¥
2 1+
Sl Joabli o opremdy g Consd 1L L"LJ'[ 5550055 2SI b polie (gg) s0la )8 (gl )b wliaded (g jo (F
& N
sl NTTCZ00 il g0 gyl s 003l (F
ol iliadgd 5l s Sl e gl e i BB il sla il slasd g jlasl 51 aice o (F
2 oo ools Lds laihs piwaaw 4 dzgd b tawl oal ool L pi 50 €Oy JeSlge 09,5 Jlia,gl g0 -FF
C,10 SS o pt 535 30 (5 g0l JU ol @l b JUow 5l

L. &3¢ oo

¥ vE e
Tp}, L.’B\'LL ‘Yp;_L.‘ BTg (¥ YPx I'-IB\‘LL ..T]J‘,_ L B'fg 0
pr E H'ru plaS g | B\‘g (f Pz b R'ru TPy b B\’g (¥

fiawl puzme CHg, SiHg, GeHe, SnH; sl JoSso 0 Mg cudlo 5 555019550 50 ) wlhle 3l Sualas -5
(C=F, Si=1f, Ge=YY, Sn=Ho: .l slusl)
cad C—H<Bi-H>Ge-H>8n-H & p0u ais 55,5 i 7 (1
waed C—HSB1-H>0e-H> 80— H oot dige b wni i (¥
215 iV gsS cilad el L JoSIge ol o Waign plos (7
ol Sl 2SI LS SN — H wigy (6550 5 oiWlssS MalS C—H gy (F
Tl o pwlBnil o (s o (5l2 jom0 3330 30 ) GOl J Soplas 7
2 Cp otz jamme oo a8 505 o2y (elill all 32 L By el 25 12 j9me gl 5805 510
asb ansly o] g ooges ol amio a5 Ll les
ablo By plas 5o Cp oy jsome gl adl 3,5 1L Sy wlSl - bz o sl J5ga 51 (Y
s 5 g2 0508 )l axbo fzble (sl ) g wbl
Obed 3 O ods 2 oo @b sl Lo al 295 N 4 By culSiadl o 23 2 joome S5 (gl JoSlge ST1(T
ably azdls ol 0ges o)l Ao pa g L,
oled 0 Oy c25 2 oo oo b Lo wlb 0 AN L Sy ulSal o pds 2 joome G glls J5SIge ST (F

il azdls o dges oyl dmio o g Ll



O ol (il )5 (990 3T (wnadti Colw g Sy

55 S A asld oL Oluatos ol sus palys CHY soiis Jly858 0 oo 9329 5lp g0l amleis —FY
(0 # pramgi) Fiawl plus aigf (p! sladadi 09 )5 ol ) Cijyquoda e ol IS0

FHER 17 Dy ¢
‘\ / va {r

. ')‘?! .

O 3 U’"'ﬂjJ g Re Lg‘.b i) PP PR K uLu‘A.i 73 di.u‘.- BT t.:‘,l.: L:.A.:i..ugs}.; sal JLT:.;-L.J iy Rc(_)\.v ..L‘:-‘ﬂ L]EJ""" —FA
Pl IS 38 5158 Jodoo (32 3550 55 Wilgi 20 45 (gl 500 9 RE g ganilisd yeiss oue ()0 )18 o JUy fasg 5o

O-oxyegen @-=rhenium

S92 wls F Ll 63550 09315 Ggalinsgiet due 9 T L 5 p RE (genslins 5358 sae (8
Sgr wnls3 AL i (53550 09eilS salien 355 030 9 7 L 5l RE (genslins 5358 sae (7
gz aaled Pl 6550 050l selind sisS sae 5 7 L RO pgenslins 95 sae (F
o anlsd WY L ' 65550 300 ipewlind 55 00e 5 F b 0 RO figanslinn 565 a0 (F
¥z I ol Ldo L] Ao a’ Slo S pads sl g ¥ o Sl )8 o e LFTJ]J} A i glos  —F4
MCO,.(S) = MO(S) + CO,(g)
ol lS 5l s o e sl ail B gyl BT e O
ol el 3l a8 e sl 25Ty O3 (351 s AGE e (Y
| i o .J1 )LZ_AJ PM&\HLS'IJJ ll‘_r.’,._.\.‘5|_ ;,.l_E J.;g.n_!l hc.\.u}rlﬁsfu.l.z:} ¥
Wl i a8 LS5 5 Siln )5 s gl ol bled dss o s el el 5l i e gene S el (P
LI YF das b 1) @ls oMb ol sl 51 ol (fee) p ogrg 35150 canfe jslo glls Lalls oMb 36—+
Sl gadieor ) W m e ST e olSST o

¥oke OO
Q=Au ¥ le (T
O —Cu Fole (Y
A e (F




O ol (il )5 (990 3T (wnadti Colw g Sy

VY oazenos 535E (Ay.y -.lf}wbd..cjm

Cagd g0 NI S6 y3iSI olley o l38) oo 1o O gl o LigQr LNIO o S g0 1 ¥
NiO Loly jlslo o TiT gy o5 25 (4
NIO il 5 sy olals e Bl T3 el aray Bogipe Sl Jad o alol ¥
NiO iy iy il o T gy dogpe<Sisly lad s ongl 08
NIO il 5 0¥y sl s 330 O (slo (iar ar bogsye s Jlsi o5 slony! (F
29 0jle S B0 oo L 1 B g o] wideSily cdlo 9 A JgS90 g (Jos ol 5551 ot 25 S5 VY

A B Y] grates digS 90 ol (3L § stal Clias 3450
! B 58 4 o (5 5598 el A 4595 ()
Wil A 27 Cond (551898 deml o 3 5k p2 B 558 (Y
ol B 555" 4 v (s pigsb LA 4 (Y
LUMO | rumo | 1

ol A &y S (5 Sdnd ol op g 5L b B aig? (F

HOMCO) 11 1 HOMO l ;
|

N T}

§ ] e o0l 0315 ‘_qlm.i; 1Y 9 ol Cdias 3580 50 iyl plus gl coliiwl Mo flgisa BEF 51 31 -¥Y
o b Jas Sl Slaaews oY s HE oy &S o Jae 5l olgzeas Call
i o Joe el plpieay Pl onl o G HGE (f S g Jos aol Jlgeas BE (Y
st L (glataii o5 8 puiS 190 o8 31 Cyp jaomo latiol o 1) plidie g2 g culin K blio 4z g g0 anxiliz V¥

ol oS el cowoa

CT‘V (f ()h ('i” D‘i‘h {Y [)"."d {3
13 )lad Sy Wil & 8 5l LSy gy Sl (15! 1§ sil) 5l S plas 5500 40 Y
[1,C=Cl, 0O, ¢ NR; (v I, o
Ay Caa i (o0 b 8010 yLES 5 b Bullae) posd wSileoS JaSlid slp bled p) slaailBld 51 Suelas g1y -YFP
/——'—.\ /"_‘\ cwl )“ :: enle ""'".fJi; U"'. "\.-'I:'I 1_5': el
T l’* p p
M M M
(o2 (oSdieS) (el (S oS LS)
Ph_P PPh
\ / iy Ph YP/\PPhY &
Ph P PP
; ;
(¥ m o
Ph_p PPh



¢34l g0 sunlice (Nephelauxetie effeet) w8 alai J1 olime oy yiden 303 ML slaaian 3 Soplas 0 -VY

AVARNS DY
Pt - (v
VT -T ¢
PtT -1 «f

S e ) (Prl gl S plaS eaiee 0 ki GladilS) b e ks eSleS S 50 VA
gt oo d F o Sy

G .

.
(l‘ f_"_ﬁ f f_f_ﬁ

S ¥

el e 35k (oo 40 55 68 51 CUCTY™ sl 30 lgiual 3 (63570 (clowinay Jabo 090 50 w3 alas ¥4
Lol (85570 5 50lisS Slgnwl sladigs Job PE asiles (4
sl ity (g ppome Sloan sl (WSheoS onl po - Gl Bl Llsa (Y
Lol 5390 5 palisS gl slosian Jsbo d v & Cos d y grdieny @il aamg L0

A d Jbeaysl 30 5SS L 1) canl (g0 5l paals olgia! glonisy oo (F
<ﬂ A 2la¥ly (ygmanlis s ;598 S0 oS aeluns Jolgs 53 5 0 g0 jl Suplas A+
655 o b 9SS 5 et ()
635 et YL uleSTose (¥
Vo Sawse e oS) cdas gl slanilsd
S 2lad pore ol gy landlBLI (T
o 975 Gy ca gl ai5il 3 o DG jladio g9; ¢l an KeCrCly Sad 59) o5ailSio JLid Gilidl —AY
(Cr=YF) fcudls unles
d-d b5 580t g odsl ol sl s 9 Vo D i@ (8
d-d o iUt g sl g5l 2als gV 0 D it (v
d-d g iUt g odsl g5l 2l 510 DO gals (8
A-d (g oS i oyl 5 el 23 Y0 DG el (F



O ol (il )5 (990 3T (wnadti Colw g Sy

Sl digSe d ol Jlis ol SIS woeel Tyt yaisS duie ) o ] ;0 a5 KCB(CN)y SLaS 33 —AY

¥ Y
¥y
X -y O XZ vz 0
& Y
z Z
ot Xz ¥
¥
Xs Yz (t P4 ¥
¥ ¥ ¥ oo
Xy X =¥ X¥ X —Y¥

HN— M= (f trams — [Co(cn)\, CIT] v
. v+
B8 g i 1y ks ey 65 il i 5ol ki 5 IR g0 45 ['l‘l(HTO)J Gl s Gy, = kF

l l Ol ey 4 35 RIS S g0 ol Wi olige

20000
Wavenumber(cm ™)

Intensity

ol S 5t 58 gl el s e e 4 S0y g0 2929 (O

sl uSLeoS el azm Ky o o Sl s Bl gl g gy pe Sy 93 292y e (T

g o okl pder S g Gl g g iS00 el am g 8GeS il gl OF

wgels g e b e 4 paoe AF Dol L8l g Sa S sla g ol S oSy g0 o i edus e (F



O ol (il )5 (990 3T (wnadti Colw g Sy

Yo amio 535F, (YeF u45) cordd dcgammo

Fiuwol yidons 158,190 51 Sl 30 (gaul linmwo 53 3ulg dud STy Cos s —AD

trans — [Co(en ). (OH)CIJ+ (¥ cis — [Co(en ). (NH,) 'Cl]+ O
frans — [Cﬁo(en)T (NH, )C:[T (f cis — [Co(en)r (OH)CIJ+ «r
(Br ) CI')NHy = py il J1 g ) Sl plas w3 50513 30 ¢ g b Y game —AF
"N - Dy
— w3 w»b——" m¢

N
o i

Clee—___—~NH
Pt v
cl—" TTBr ]

5 B\~ :

cl NH
¢= b=""pt=—" " *| ¢
py=  Br | ? """ T~g

¢ =[O NH, | | b= [Cle —NH.| 8
) i Br—"" (I

sy itz [ PECI (CrHe ) | ouils oKai 390 30 515 Slyles 2o —AY
wlea] edoliialiy als Sad (3
il Y 8T vl g ol aliS] sas Y
sl il o2 b PU—Cl clausay slos Jobo (¥
ot el el edle gy slat ol sals el oo ALt O =0 aiga Jabo (F

Fahis g i | (1]‘3—(_‘.aHa).‘ii(p—PPhT)rNi(q‘a—CQHa) T TSI IS ITRY S

(Ni=YA)

Ph‘r ])hv

P P

P/ P:

1-’]1r Phr

Ph_ Ph

Py A
@—\n\ /Ni@ (¥ T\'i\P/Ni ¢

gh PhT



O ol (il )5 (990 3T (wnadti Colw g Sy

T) doedo 535E (Ay.y -.lf}ga.:.&d..cjm

tog aalys T CO W8 Sy Spame 5l w03 wisr wsdd 518 105 gt )T Sy i ) 1) S ST

o (_ij dea 3 i ()

Y (Y

()c,,l\[/\\\co Sz y \ {

Mn de o BF (Y
OCW T T

d ss s YO (F

O

Sl plaS’ (ol iy 50 (535 p0 alausly 13 g xS Gyl 15 (wilgaS 5o

d®
ﬁm’/ ™~ T%
~

N d” o

I\m |
5 d\ln’ T‘
OT\\M /NO {
d* or

-AR

_4,

H hawiinls g p3iileS Fgl SOt fud poudds) K fus| coadds

e aSeml el giwlod il sl ) eleS ann

ol o P W gl STl e (Y e ()

S olal b el o 00l 418 T, (glos jo ool slooylpa b By j0 g S @allae Jlow! 515 S
Tt ploS s (2l (slao 29 51,5 0 Jolai U 0900 8,55 1500 Cuond 0,y 515 F g

ve,* T &
2 vT. v
L

L. = (T-
LT Y
-'. i
.... F(
.« o0 a
. L ]

Sl plas’ o] g8 (6551 yuuki g

¥ T
—RT, .YRT. v RT, ~RT @
¥ ¥ :
| I, ¥ i
“RT, .RT ¢ YRT, .~RT, ¢
Y * Y
Tl o ya JBoal 5 S 029l S5 o pd 05ly0 S elad
\
Culgi g (F ; (v Y X i ()

-4

-4y

—ay

-a¥



sl Gy () (5 ST oy 83033 25 10,08 51 jlas aiz 40
il JalS 305 58 51 5 lams 3 31 (Z) (625 cm s Syl
ol >} a3 pled ol YU b lid g0 -
! LY 235 plod gl ol glo L3 0 -
A o wslS ol G S Jao poes datani 1y Jao pors cdidle glvg i aF dms o Ll L >y -
g3 (¥ Rl
Sl (Y s Y
flamnl 3590 @l 4 bgs po (wdlgyuily olodils dammg . gully aily dloles ds bga o PV logei jo  -47
o gasrioe poee by jlig adayy by > ye OO
BB cad pedi |y pe Jl2d o5l da il S o (Y
o3 wine IS & e \23 838 Ll b B o (Y
Dy oo pin Gl 4 i Las 08 bl S o (F
Tl Kol g0 5 (uiled 51 SGplol dnds g5 ddor -2V
s s slSal oy Jaamma by adio 3 st (90 S ol (sles 30 Ao 5 1L yS
Psd Ol (T Jsl osl8 O
reo 9 Jsl osle (F P Ooild (¥

- 8U
(ol 9939 8351 L) Siand 108 1 (a_p] Seligogeyi Gk A
v

. [ ép
Cil=—| ¢
p[&TJV

H
¥l )'3‘)'3 In]d.f 'u [%] ;Jﬁd\.‘t_' )Lf ij.l 4_5‘).3 -44
T

P



O ol (il )5 (990 3T (wnadti Colw g Sy

Vel oty Ay Cls g 515 a5 por S 0l Suplas’ Yoo

Sl K lraca gles a4 lais L5 (O

Aylo S caliinl 350 sols £ai g s glod 4y L8 (Y

il gl jaies ;0 coliin] 0450 eole £oi ] e oIS (Y

e coliiinl o jee cale g 3l M g o)1y S bbaca gles @ laid '8 (F
fow! plud 15 AS b a3l Ul 518 o6 pwisliceid w i gl —10)

f

"“+I]R1[11 ()
V.,I)a VvV A

KEIN

bW, T) 1

vV £ P
v _[CVdT 2

o +hTmb
T

)i| alaley j' aLm rh-“'l'h J,L’:;u. Ju\j -1+
fowl 4582 Lo AH,
T
T ¢y
T v
Tﬂ'\_.-'[:l (.f,

ey Jolw culd VoY

inly (s Sl b ga A) WS o Caxd P = AT H

(abo) ol iReslfow = (polo) ol olSiw hiio

fa,le glabuly do Led 4 (oSlg ol gl .ﬁ(};l Ll InK ='FM-“°—% Oy gy
l 0
T
I' ¢x
T
3
F (f



O ol (il )5 (990 3T (wnadti Colw g Sy

N

YF aoeio 3S5E (Ay.y -.lf}wbd..cjm

§insl 2l 3 4 Logs oo 0905 oS g ol S & bgs o s13gad AT HLES s p  Ja0 o Bt ools JK& 8 —1oF
s 58 b Jeuwl a0
58 a g Jbsl Wby
23l S8 VG glaLad ;5 5 JUal 5 o5 clajlas s bga(y
a JBasl 58 YL olalas jo g a8ly 518 o5 clalad o b ga(f

9o p2x>

JL:j

L gladal, oo cabp o T ;0 2l balie U (glinl olbuoads Jouily cugd = o galilae wlalp —1ed

Fadyls pRasy

wile oo 2l pB ¢ LA telE L (Y ibego <ol pB cpA 3L O

b e 2B A e L (F el oo Ghals UB (A el LY
sl (gt by iy 55 5329 PINS (50,5 Bloxd sl (51526 yialyly s ArpuilFps 107

S e (F 9 (F 9% 857 (8 Al O

oy o 31 e e o 0 e Sl Lalll Abls asblio Lo g cials (gl yame g sleglogad S 208 Y

F3,18 1y Lrsoidd misly
e ol ol olaj

ol In‘..h.f."\ d..n_u..\.u..j dud 40 gd..wl.l Sl gar Bmwﬁﬂb)ﬁﬁfuﬁiw IS N‘”"""S""LS'J" 1A

ArA—S 5y
I,+B—5 s,

I, +B—% ¢

Yoy Yo
b
—(f Yoy
Y

sl plas” uf_'_ JPE-E IO SRS R EHE-I BUN T

p.:Jr +YRTInve (v R’l“]n‘]rv—p,:"il’+ s
p,::l —YRTIns (¢ RTIn)= +|f:]| o
Fwl ra1d5{(;m) u,Jj-" uu.uf sz_p] wd gl ‘J.‘:'&}l} 32 u_:'\.léj M]’qu Lf'ﬁ" L_.u.fﬁ LsLH ¥+
PLL, —qH_ (¥ QM +pu_ O
PL, Hqu o (F A, —PH (¥



N
td
h
=

(V¥ o5) cowds dcg00

Flwl plas Jlode| Al aly
[#(x, 0 dx v P(x, 0" ¢
Wix, 1) dx (f lwix.t) o

Rl ey (gl 2 dhianad aaiilaS o5 (gle 3yl AT 09 co doeti dnam j3 0,0 (gl ;Rs a9, Alolae o
Foubl adils Wl Julyd 4z zao @l as

Al o) n=Y glls (Y All Jle g

Al pere X yaolie alad gl (F a3l e b lers s (¥

ar A Rlas b Bl pigoanlive Sy 5 SoiNl 4 g8 50 pogillsT Sl £adgn Jyol 3 (K4 Gillae
Tl o ety glazs

A_’il.a.s Jg.-.‘a].a.n alg cﬂLo.'\' Q)
A Slee jolinolag Sy Ly

bl aily Jled e I inls sl pie ol L as o Jude a (F

il oguiilad SlSo Jaue! jlooliinl 4 5ile Canels plus dafllas ol p
SRS

OL.'."“"' [l |_.‘L‘L‘ (r

S Sl A Y

w8}

Sl Jiol il Wy,2,80= ) cqun(ys2)e 0 Gjson gt Sl @n g A1
n=y

Claw! glaf il ] gl | Sl 30 ppoicisnnsons

C-j 4]

o
ey "«
<Wj |11 |l|J-i > (¥

#®
C; (f

5 e e g Vo ey ) Y . .
azr ol ol 568 ab (poil sleasrly cuns p) Yyp = P ;\Emsﬂ (39 saed pfl (sl
fagler b gladal,y

-1

-1y

-1y

-1\¥

-Né

-y



O ol (il )5 (990 3T (wnadti Colw g Sy

e .. I & ;
s 1) (B o i Jiomn (0| gloia g o ) Vep, = o re ; ;cnsﬁl st il gl MY
LTCAR PL‘LS' e L?"'1 J..SI_H L. j,| (LFN1 ,_5'.&.&.':-15
b
T (Y
A d)
T (f
) v Y . (nux . R
il phos plaS 2l 005 W(X) = e G dae S e eyd Eae el A
h o \
i
10x
(Coades) X (Y

(i o5 T(X)er

(Jily 55,50 V(X)(F
FaoS oo (g gtz alold ol b Soalen JKileg gaywi culil 114

als (Y il (8

Sl s 28l 385 ol 0 (F s (1
ol plad clargly 8 o ajlail Hlo g gl )l I =¥ L codsenw g1 1T

h

\f;h (x

vhoy

x/;h (f

(UJ:F;Q,JWS c‘fff‘_,,.a:..d})d s &, 07 g ‘_gfu.{.:..r',:‘_,,.;auu, Gibwlaz . 4 fdcfff)‘_,f.-'_‘j.a,_uﬁ

0O C ! 'al..\f 53dia L‘mlg e'—"}j'jé -7
CHMgBr TsOH
heat

OH

4 (

OI11 OH
ij;xqu f v

G;unsliiuubQﬁngtﬁvigfs_)d}u&;;)‘ ‘santﬂ;;)ts'tﬁ)“illl?"g‘)lgéi‘ g,g‘,557



N

Brt@/\me HMnO, HCl Tt plas g9 09 STy 005908 ITY
Br NaOH H,0
Br COOH Br
ol e a.
v O
Br Br
HO COOH HOOC i
(f {'ﬁ"
HCQOC

HO
el pluS C 5B A laeas 5 50 Jpl5 3510 soia,Sog —IFY
(OH
. \/k OH OH
T
: H N\/'\ \/I\
A B C
A(S) , B(R) , C(8) v A(R) , B(S) , C(8) o
A(S) . B(R) . C(R) (¢ A(R) , B(R) , C(S) ¢
_ Sl plas g a9, STy 0040l —ATF
G MeLi ~ H O
Ph ()H EXCess -
O
Ph-Mc ¢v Ph)J\()Me '
¥ /\\ T
Ph Me . Ph i Me(
C
- Pl AlOS 55 iS5 (gladod gl 1Y

I

f\/?\/ (¥ Wl +\‘/\\S/I\ x



CH, ROOR
+ BrCCl, —> %
heat
CII, CIIy
Joa o
Br CL.C

P
)

©/\Br i ©/\CC]3 4

Pl a1aS 3 Jouud gl () S8 s Fawlin — WYY
|

"’
Me,C /27 ol M cflfN

n

lul ol gydsg; (ST Jguames —1TF

TsCl = p-Toluensulfonylchloride DMSO = Dimethylsulfoxide

H;O"  Nul T5C] Nal

= (T - oo, 5
acetone dry acetone

Nal Nal

(f {r
DMSO C,H.OH
¥l ‘aLLf trl-r-\JLht M" ' 13 2 guqﬁ ["L".dl &l -\TA
II
e 3
CH,OH ————* x 0
SNH

CrO, ) oo
MnO,/KMnO, ¢f K,Cr, Oy (v



O ol (il )5 (990 3T (wnadti Colw g Sy

Y4 doeio 535E (Ve T 55) cowds dcg00
LTI | ra‘..‘kf P ‘5&&4513 WS L;l.uﬂ a..‘ﬁ)sl)ﬁ -174
j‘L PhNH,/H* NaCN/H*  LiAlH, H,0*
- e = 7
Ph H
O NITIPh
)t Ph NI
Ere g B Ph ¢ %
I
Q
NI 12 NITPh
NHPh «f NH, ¢
IP’h I’h =
S| @15 g a8,  waSTg 2058l 1Y
H,NNHL,/KOH/DMSO

il i
O Et,0, H* (catalytic)/hcat

Q/\/“

Q=X
Q)

N

H

HN
0 o il bl | i oy di 35 pIaT 50 ) (iSlg 1 Juols (sle) e gl,3 AT
: JI\ NaQH (cone.) .-’hcai:‘— 2
H H™ "H
PhCOONa + CH,OH ¢ PhCH,OH + HCOONa (1

PhCOONa + TICOONa

m Y
O



O ol (il )5 (990 3T (wnadti Colw g Sy

(1o F u8) coudd 4S50

Yol olaf gyasgy (LiSlg Lol ad g8 1YY

©/0Me MC]S H"’S"’n?
+ & e
O —_— = — . ?

0
0
CLCL,, ¢
OMe¢
O

O OMe

'
Yl ‘old.f FSCEL Y ut-.lﬂs W&a PL? -iry
r SMe

: k 5.2

M

N, McSNa NO,
SGAT (v
NO, NO, Syl
SG2'f
Hi Tluwl phaf 9 a3, Sl w1y (5w 2lid 00,518 IYF
NH
" e O
3
HO,S HCl(aqg) 5 °C )
OI1
Na O OH
fomn ot o o 0E
HO,S 10,8 Ol
OH

(H

S
N-::N (f /©/ OZ@ 43
/[ J HO.S OH
10,8 o ’



O ol (il )5 (990 3T (wnadti Colw g Sy

N

Yul olaS gydsg; (gla iiSly gy (oilad 03590,8 VD
@/ m-CPBA  PhMgBr  H0*
CTI,Cl, TIIF '

MCPBA = m-Chloroperoxybenzoic acid

AICI,

9

_,n'\ph Il.-‘Ph
aMe (T Ol O
‘011 Me
.1“'0H ‘u'oll
) Me (F Ph (¥
“Ph Me
Cl

B
©/\/\/\ "

D 3 C: u"a’}-m ..bLmGn |.L4J5.1 IJ D 5(1 dbj.‘l-:.h ,_5L|‘bd3| é.__'_ sNﬂBHF L B 3 A GLhJ.‘IJBILuJB-‘IS-ﬁ L;-.l‘blf 1Ty

CHO CHO L A o
NO—1II HO——H iled pegidll ()
II——OII HO——H s, LSl (Y
H——OH IOo——1I .
H——OH I——OII A
CH,OH CILOII s ks OF
A B



-
-
n
W
]
-

(Ve T 55) cowds dcg00

RS NaNH, Toel plaS g dig) faSTg o3 90,8 —1TA
| M- S
o
N Cl
s o NH,
P (¥ | O
N~ "NH, N
NII,
NH =
R
| i | k- 4
o
i YRR 43
T ,aL.!.S 334y ‘_;\.?513 ‘;L.:ﬂ e..‘r_,3|jé —-¥¥'s
R HNQ,
N ity NO,
! =%
> 0, o
= ( | 2
ONO, NZ
0O-
|
¥ ¥
- { N~ 5
O O-

imeilSn (b 505 50,52 9 ol sild ad g (pl o et (bl 0059158 deye wim 1 STy 0

i Eanl oo a8
I I\aOH OH
2300C /©/97 LA o
Mc Me

SVAL cdlSa Y 5 iy peilSe v 2 ¥ O

SN2 poedlfls 1Y 5 cplin el so 0 ¥ (Y

B Al pidlile bl LIF 0 rulits il ulisl 5 3o 0 (Y
A2 eailBie bl LAY 5 i palSa el g a0 £ (F



O ol (il )5 (990 3T (wnadti Colw g Sy

TY asio 535K (V¥ a5} ool dogomrs
McOCH, 5 Yl plas gydsg; (aSly (slp) a0590,8 —1F)
dilute HCI
M -
CO%OME ?
MeO OMe
OC McOCH :
McOCH, o 2 O
McO) T MceO &
Ol11
MeO OMe MeO MeQ) O11
HOCH, o HOCH, o
Me()%()]] + Ma{)% 41
MeO 011 MeO 11O
OH
MeOCH, o
HO%‘“ d
11O OMe
MeOCH, &
HO
1O A
: MeO Cl
fowl (concerted) Soaloa sla giSla i aiws pluf cja i siSla -VFY
—_— (Electrocyclic) JSuss 550 (A
ca
— (Cycloaddition) ljail> U o380 adl (¥
(SIZMOLOPIC) g 5lef (T
| (ene) o) (F
¥iw] ..,.wl.‘..n 3)4day L;\.U-'b 51j ri ‘SLQMH J'l \Ll_rah.‘a.'l- -\fY
0
9

g =0

O,/ Zn, 1TF (¥ HNO, / H,50, ¢

O

: Cl
K,Cr,0, ¢ QOII ¢



O ol (il )5 (990 3T (wnadti Colw g Sy

TF doedo 535E (Ay.vy af}wbd_cjm

“eanl g8 CeIL 0 Jgo 8 b oS 5 s be 3 ITINMR (b & amgi b —VFF
'H NMR 600 MHz

_Jf— _Tf e

hiy .

T T T T T T T T T 1

T T T T T T ¥ I I T
37 36 35 34 33 32 31 30 29 28 27 26 235 24 23 22 21 20 ppm

HOCILC=CCIL, (v [HOCILCLLC=CI
0
[ \> ¢ ujj\y\cn\”
O Aa

fanl p T Sl b aas o i ) w3 'H NMR o CoHYNO Jgo,é b oS5 —1F

5 ~ —

_J
—

t
t |

_ o —1 -

T 9 3 7 b 5 4 3 T2 U ppm

Chernical Shift 18)
H.N CH, 0O
rc=c-0 NeT O, ©

() O
f N \
[NJ L\’/’ “CH

3



T doedo 535E (Ay.vy -.lf}wbd..cjm

Caidd o STy s pundy  ASU 0 85 D12 b ads 35 plal po oals S0 ol 7 —YFP

NO,
Me Cl OFEt
. CH.CI
Me” X2 Me” Cl O,N Mce” (I
(a) (h) (c) (d)
a,b O
b,c (v
c.d ¢
a.d (f

el DokeT (w33 & 1 IAS 538 s (21 b Jad po Cawny Uil 55 "TH NMR Gl & amgi b —VFY

[[E--—_—
CyH, 0 (" -“I
Compound B
1ty 4 8 7 & 5 4 RW 2 i I ¢+ ppm
Chemical Shift (8)
QO M
? Mec
MMM & b
& ® Ol Ol
OH
0 Me Me
o Me
Mc M f HO/k/Y &
OH :

a 8,5 Jolomo & yeoas IR il Laddgai 51 g il Glulpdl go yiias CClp 50 Jaidg i o3 sl Jalxo o8y 51 1FA
Caad o sddlio o il 4z YT oo — Yo oem” " dunli jo TR canbe 4o a5
il go gl sy sl Siel aivde
b ot ol S Dad g ey ol LS A (Y
gl e 2elS S il g ool ol L A (Y
Y EppI I 1L S SRR UL 31 L ) P L R 4



S 3 il 315 90 3T (s Sl &g S yamd

YF dmivo 535K (1YY 05} couds acgasms

ool plas g jasg; ciabs dy a2 gi b S ¥ Sy jlis b -1F4
"H NMR Spectrum
(200 MHz, CDCI, solution)

expansion
4I_G " EI.D I|::;:|1'n
() )
O
/\(_) J\/\W \/ v \_)J\/\’_(\ a
O O

9 0O
/\OJ\/\OJK/ « \)LO/\\/\OJK/ «

.T-:rs.!}.a of DTO—Exchanged ) o] adld i...n-n:l Aiged JgJ.‘H'.n A DT“ L'J.Jgjﬂ )1 o a5 ) 1H\IMR l..n.u.'b 4+

Tl 42g 35 plaS 5 dg2 g0 LS )i s

-
|
i [ ilr.
| I J
[ !
=N jﬂi J’“
a_'.s_ 3.0 25 2.0 . 15 10 ) 05 ppm
e e e
OH OH
)\,Me & 0
Mg
G i o g



O ol (il )5 (990 3T (wnadti Colw g Sy

YY dmio 535E (V¥ a5} oo ac a0

A S 50y 95 g ivlio clocibus g i ddiai Jauol ¥ g ) iviio coudi s pimiie oasis obilies fauol) (53 3 ) 5 ol

faniil o L1950 Sl 40 g 5k sl piivuns 0 Lyl Jlail A5 Aolee o oY olee 3l Suplas -10Y
Q=w+[1T]m ¢

W= _(l"] Sk f’)m_ o

W-Q=-A

((1+K +13)111: o

W—Q:Ai(ﬂ+K+f’)m: (f

o 540 € P (350 m 53 m 3 o e B o 0 il 31l )y iS5 Bl 1Y

Yaoolus
SIPeslSs = oy50 (Y D= igds )
O el - Sl Jlepi (F Ol Jleyi - pgled (F
wd I 1y g5 A0 i Bl (g5E 4 joni g 09l 0 ol jgu ST (slan b Lo —IBY
CO, vy
CO oA
H,O  i1%00
0O, (Adie
Ny AR AN
Yiewl 009 i  BLAI cled vue 40
AR
PR 6
AT
pA R o

sl phneil Sy Lt g YA C Bk oyl B yo 35l culf pme 0 8m YL Al e I Jeld Uil s VAP
i ) €l el oy b les S canspogo 100 C ks T )1, B3 5 9 g0 mSke S B,
(e g SOl
YD ()
YA (Y
VFD (T
00 (F



O ol (il )5 (990 3T (wnadti Colw g Sy

YA dseio 335K (V¥ aF) o dcgamms
1B o e 3y IS Gallas 1 395 ] 31 sy (DIVET) (Sl S 0 B2 pues —100
WT H,0
.
M“"' > Dryer p o
TS FESTIRL Y Cugby £ Vo,
\oooukgf‘]]r

E‘c....ulli wie WP polie

hr
W:\rzoc 3 P:‘locn {\
W=Vico ¢« P=Adoz (¥
W=a8co ¢« P=2goc ¢¥
W=Yoc: P=9Aco (f

] il 0818 i 3 JSod o Sl JSI 5 il adad

fomoles/min
CyH,OH

) cJaron
* [
YCyH,OH 2 (C,H,), 0+ H,0 > i
e PR Y
fFoil pleadly
- w0
fow] —— oz aal sold LI R L a5 (Recyele) if b o e
min
Yol
Ao (Y
Yoo (t
\Fo (f

-\aF

L l...rJJ—hD Q__ﬂ d.,_ubu LE')'! o] poos sala P1 g T1 .T:ulJ.».b L (DAB) B 3A jbﬁ g2 ‘5|35.T5.n ::9.55 L.-r-‘}-hé —\ﬁv

Fogai oolistwl (ilgT oo (ont 8T j9bds ally ploS 31 Py g Ty bl 1
T, P,
ABy v
T. B

D.ALBY =D {3

T P
Dap, =Dgp,—— ¢

TP,




O ol (il )5 (990 3T (wnadti Colw g Sy

Y4 dmive 535K (YT 05} couds acgamme

RE PRWPERPEVE I LSNP PIFRVEL S DV g | DO%- 305 PR P JU0- KX E PR TP Y
¥ T
P vy P v
iz +—=Tyz +-L
Py Ye Py ve
I FCPIRY. T K ES RO RSP L F PP DY N S M LR P S P B PPARY 3
gl oo 32,8 T4 DL plas (gl alales 1! (O
wad oo 28,5 e o515 LU L2 VL plad (gl adolao 0! (Y
e Sghota JLMH C.S).:r e g3 L¢3Q1M(r
(Lg)lsi,.z._ﬁ)p)a);.}lf 3‘-' | -'iJ.)l_l..aBJLbLg‘IJJ‘LJL_J n_A.C-)M...aJQ)L‘E ...u.n.r(f
S oo 390 395 311 Loy i ) I3l 5 Splas -184
o i (F L SYsé (Y paasdl ()
s 5 ylass pIS Lol sl o g3y Alida g a3 yle ke 00 Sl Ay mjel Bligy VP
(i gliio Lo ylgs s i badd g LuSG laceolins) Yowwl ipglio &yl Jlaul

NS

| R 11 -:;15.1 TIT oylae e IVajlj.ré
AT =100t AT =40°C AT =¥c°C AT =va°C

[V o ,lg0 (F HT s g5 (¥ Il & )lgsa €Y [ a)lgs (A

FaommHg 4wt jL s Py by o g pFejlail i IS0 4 Y50 U poin jLind oSO U lio 350 jLid - V7Y

P— Tiaw! 25085 due alul & AT o oibio oy o Lid ol

I8 LYY Q)

1Yo

H O« | ¥Yoem B

i Ve ¥ (f

Y (F

Yeem

Sl g0 ooty dlolre ohaS 51 aidly ply] Joww o8y a5 Lo s je00 slaalyl ;0 CYlos &8 o S8l pus —1FY
fRe (v

s¥Re ' (v
¥ Re (v

v¢Re™ (F



O ol (il )5 (990 3T (wnadti Colw g Sy

¥e dmio

535F, (V¥ a5} o 4cgamme

Yool s (Simple or Partial vaporization) Ji= U soluw pied ol pj o¥olee 3l SGplas V2T

.J.:qu_‘: T \F-_L&JJl L,...mb’ el (Y

3 g 5,1 5 5 ol L o b bl (F
o AX +oF) b 4y olige puhdi S g YL (Operating line) Jolo hs alolee -150

S st (¥ =

L rXy dx
Ln—= 0
[, Jdxpy—x
V, FYy dy
Efl—hes LI ¢
¢ dwy-x
V rXy dx
[In—= '\
v -Kr }?—X
[. ryy dv
Ln—= = (f

L, Jdwwy-x
(Reflux Ratio) cuid p cowd dul il bl slaz g ok 0 —V5F

.JJ;L‘:_‘: EJJJl:ﬁ ‘_’..Lhw Gl O
a5 g g g1 Ll sl (T

P! plas o=y ol 50 CllF
YF O

vy

Y7

¥ (f

Aoy a8y JUaul Uga bglses S5 (dew point) ool ki g (bubble point) jigs Ak byhs -\#F

10,0 50 548 poide ax K& 95 X Suedle

! S dladi 5l S0 agle (3

anlyazshs pas  Sind sl il e colabann e (Y

Fo il s sl e 8 0w gasle i o8, A8 et
ol allE 55 @y 5 S pate SUpET heat) gl L (F

N

g U g 00,5 jaae Flym Jue S0 T egl jLAS Cond b o aud slen ST IRV
b o mals 1 thumidily) cusls, (8
Aol oo aalssl o1 (humidity) casls, (Y
b o gielsd 1 (Relative humidity) s cosh, (7
ailoggn Bb culi Ly o)} Loguas poe (F
s b S ol Lid s 1y O Ll gl olaa F1 VFA
il ge Bl Sl lsa Ol A0 g 205 0 lazr ge jl le JS0 4 ST O
2gsg o lam ) o Az yd 5 30, o Lz a5l e S8 4 STAY
il ol les ogatee o (F

bge Sl len ol Zaglo, (F



O ol (il )5 (990 3T (wnadti Colw g Sy

¥ doeiio 535K (V¥ aF) ol dcgamms

fagd g0 Blho sl Sliigel Jlab (13 pitanas 55 (00135 (g plas yo -194

G glale s (T S O @sle (1
¥ g salatuwl Sl yigs MBS 210T dudial yo g3l bl asalyd 51—

sansgd aulis (F S (¥ &I (T acd ails 5 O
39500 Ha HiS 400l O cuins 250l 51 0lgo plas’ 1YY

Cly ¢ 8O,

Cl, 4 NII, v

SO, 5 NII, (v

SO, 4 HCI ¢f

=£ 1y Sl BOD 4 1o

BOD .ol Y0 £ 1y 0jey my BOD glfs 5l ¥ooC glos 5o —WY

) m
e PR S TacC oo o Tg S g 839 3 Tl

VAo (A
Yo (Y
YYD (¥
Tae (F
fans o Gl 1, Lasld plas (Trickling Filter) ouis> pld oy 1YY
BOD ¢
TSS (v
TDS ¢¢
NTLI ¢
CALE b e dn g Ven e Jle,S Jole PPM G 3 Ll aigei 0 0 pilo i g Culga s IV

me
¢! plas 1260

e 31 ol digad onl 5o Sl 8 o
e
do (¥
¥
Voo (F
L PERPRPRAN FPSSUNT LT
ool ol Sl Sy 6 FE el 5lE gl B ol g g 0 VP gl b g g5y 3B il SO
gl gn 00,95 Laos 1l 10 gy Bl paT
Dol g o D gz e 3 2SI iogl ca soliicnl  oleenip 55Ut g nSojludt ol 0g SSI Yl as 2B (Y
D e [y S 2y55 Al 2 58 (S es e Ulsi e vy Sloged (g, 5 (T
Sl cod 0085 LGS jeda gds 5 (goed Lme jo e 15 (F
©opSgop 0y Blo g d (Zn) 59,1 ool (pudyy -IVF
i (F els (Y i b Y et



O ol (il )5 (990 3T (wnadti Colw g Sy

Y i 535E (1YY 05} ol acgatms

Toul oo oot S plas 31 S8,05 ol H/logl o1 SLs 4o —tvY
logl jgome b o U it § 55l gl Dy iomie slaie! (3
ST Lol 3y My gimia (gl (Y
gl 3 Il Cypaaliy Db ot O adaii (F
1021 5o by oo B alaiti 5 (g oyl S | iomie sloza! (F

CuBd oo 69y ko 1] (g il (F8595 ¢ ) Sl 51 SuplaS oo j8 —1VA

Ot SV (Y w1
S5 5 T (E S (Y
o] 1o Iy ol 4LBlAF ) cladlal 1 Clilis og; oy e —1YY
Sl cdslis- (Y et oblas ()
enlS Clilas o Ladlees &Y 5t onlinal (F Labloa &Y 3l eolanl! (Y

e il 30 umniby dmilinr 3 9mil oms wd 97 (0590 S cguuml b )0 (M 09 25T (59 2 VAL
3L id) Yool jadizr (ohalosl s PH iy <y 0% il 35 (L1 Jamilis 9 2dg —o) YA(/SHE)
(o9 (3,5 Hhued! S b 2l 539,000
y (Y
Yy
AT
£ (¥



FY doeio 535K (V¥ aF) o acgams




F¥ axio 535K (V¥ aF) o acgams




