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Chemistry : the key to our future
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) sfylstsw dzdz” j o W tstsdglz dzr

LicOo dzj dzd J

fn _
§HjOd dsas PYTNRT

1 smistsw dzdzO W Na = 6.022 x 102 d3ts d&

Ldzd o j to ) Odzs oz

o OF &S5 dago R - 8314 K mol Cdzjtecdw 4 dB G=Hi TS
] sflstsw dzdzOv  F=96485C mol'! D,G° =-RTInK =-nFEZ,
) . . _ro RT P,
]l sfjlstsw dzdzO%  h=6.626x10%Js VviEOo dgj dzdj 1 E=E +¥In—
red
gé'séfﬁjbj ®o -3000x108ms't [ 5cOEdY¥ dsr In x = 2.303 log x
18 s h¢O 1 OC G § 60O oy
£ d fdw 213.15K | O j-18EO A=log-~ =l
} o tp Oy jsi@edsts H d dzO dfftudefiS @fckls tc @htztsoz MER s BJL 6OL d
Ctsdgyj desteOygdg, O L O fdstOdiay jOdeksicyditd. o of dsefls jte Oy j Is OF
MuyudlkO2Ilsj ofMmj c¢@QL" dHj Odz dgr d&3q
vOBdZdyo fjtdsHdyd MEs2 Mmdmisi &
1 18
1 2
H He
1.01 2 13 14 15 16 17 4.00
3 4 5 6 7 8 9 10
Li | Be B C N O F | Ne
6.94 9.01 10.81 | 12.01 | 14.01 | 16.00 | 19.00 | 20.18
11 12 13 14 15 16 17 18
Na | Mg Al |Si|P | S |Cl|Ar
22.99 | 24.30 3 4 5 6 7 8 9 10 11 12 26.98 | 28.09 | 30.97 | 32.06 | 35.45 | 39.95

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36

KlCa|Sc|Ti|V |Cr{Mn|{Fe|Co| Ni |Cu|lZn|Ga|Ge|As |Se | Br | Kr

39.10 | 40.08 | 44.96 | 47.87 | 50.94 | 52.00 | 54.94 | 55.85 | 58.93 | 58.69 | 63.55 | 65.38 | 69.72 | 72.64 | 74.92 | 78.96 | 79.90 | 83.80

37 38 39 40 41 42 43 44 45 46 a7 48 49 50 51 52 53 54

Rb|Sr{Y | Zr|Nb|[Mo|Tc |Ru|[{Rh|Pd|[Ag|[Cd|In |[Sn|Sb|Te | I | Xe
85.47 | 87.62 | 88.91 | 91.22 | 92.91 | 95.96 - 101.07]102.91(106.42(107.87|112.41|114.82|118.71|121.76|127.60]126.90131.29
55 56 72 73 74 75 76 1 78 79 80 81 82 83 84 85 86
Cs|Bafs7i1 | Hf | Ta| W |Re [Os | Ir | Pt [Au|Hg | Tl [Pb| Bi | Po| At | Rn
132.91]137.33 178.49]180.95]183.84|186.21(190.23(192.22|195.08|196.97|200.59|204.38] 207.2 |208.98 - - -

87 88 104 105 106 107 108 109 110 111

Fr | Ra |se-103| Rf (Db | Sg | Bh [Hs | Mt | Ds | Rg

57 58 59 60 61 62 63 64 65 66 67 68 69 70 71

La|Ce|Pr|Nd|Pm|Sm|Eu|[Gd|Tb |Dy |Ho | Er |Tm|Yb | Lu

138.91]140.12]140.91|144.24 - 150.36]151.96]157.25[158.93|162.50(164.93|167.26 |168.93|173.05|174.97

89 90 91 92 93 94 95 96 97 98 99 100 101 102 103
Ac|Th|{Pa| U |Np|Pu|[Am|Cm|Bk | Cf |Es |Fm|Md|No | Lr

232.041231.04238.03
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s Bted Is d yin@adzg J

l sftesmr ftsor h jdzdetse s [
stczH dztsMmlis d

vy stedIsdud M dd oty tetsr’
ulstok C Bleds) toH 5 OB Odzdzr , Mdd &) ls Odzdss .

UjtedBsHddz0dif CEB®Btesnd By MSdy wygj 2?2 ¢ s diits ©lszzodzd dzdig)
detse j Mdw, iz Ot thfedzd d fMmls dzH Q@ OL dzptdaef W dzd § Is,
2O CtdmlsOdzlslz tcOo detso j i W .

SoOdzstso OWEC S @agtso Odzd j ¢ dzj tec d d, daffts W ofrplf jj ddfsjte tsShps Asctf

Cdzj Clstots dedzO" MBlste&dzjcOd dBodzj Cbdvicdr j eyl 0Odd.
stetsf totso SH datsfiyls * .

CHitd 2 d30G dzd Is dz( @ f)tefjczlsty dpAfdefif'is ©Ofyid W MY § Clstetse, = d d3c
mMHeded, dkd ICdsdendOidashezdz$ Gdzs o L Od 5t MjsIshslszsd v dzo
qdzls j demdo detsmisj2 §dGtse o My jCitey ¢ft

mdBdY bedtg@ssdetsdj Mdj d3jyHE dddsj 2dzs?2 d ydS deduy f
Wt OdsL ", (i@l dd M sdl stehOydsdadz j W stedslzdzr , -

l sHetslstsadIsjdz' dgr § L OHOdzd W 2
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1 OHOYyoO 1
StsdzMisOdzls © tOo dztseo § MW

[lsojlsilsj d2®@ Mmdzjukehdj osftsmr M JdhHfsde-Lso O
sjdyd @dkztsaf tedo jHjdedz’ 7 © OBz, .

l sdzztej OC ydw E 208, |

Sn%* + 2e - Sn 10.14

Sn* +2e - Sn?* +0.15

Hg22* + 2e - 2Hg +0.79

Hg2Cl2 + 2e"- 2Hg + 2CI- +0.27
a)l " yd mdAtsgemis Odzlslz tcOo detso j fdw K Hdzw Mdzj HEz® A j 2 1o
Sn( Ise)*(ag) =R8n%*(aq)
b)) r ydmdadBfflso sted idsMmils! "YHL R oBEdwBHAS Jted 298 s. |
tcBsotstc] twhsZlsfifltmdz jIs © o dHf" COdsdzO Hg
ol " ydimdifisQdzi Otelsdz” 2 ff sSlsiptlzeipd Odets Ets fMmdzgf 3§ elzO L 59 O da

fMdzj Hize h j2 tjOSydd, o SCtbtstets?2 EyOMmlsskels Hoa O 1 d
Ho( 6) +( GF)HED( 3 )pG =i237. 1 €[l Adstsdz

1 OHOYyoO 2.
4 Btesmls! LokGCO

U4 dzsy d3¢ sMisitsH dzts @gssisdzsc s 6 OL O, kO sets COC
sBl jGmtcOo e&h=3/2R, RH jzdzdo jtemMOdz? dzOY cOL s OW {ff sMist
dsvyvmfMtsslseo jIsMlselzjls ko j dzdyd deds  dzjtecdd ¢ tsmiskzy Olsy
Lgdzd yd dzdd Isj @3 j tOlskzter dOMwl, syls 51 tdnSHf ' O jH © d >
Edgj dz* " OjIsfmw HB dzdzv fted 0 s.

Al Sz udkjcOy jdzdj, MowL T 908h jj fiejHdy ¥ MCstesils!
&V cdes? BOMMEs2 [ fid lsjd&fjcOkej T.

HCBtesMis'vsa o BA @SOs®RA 7 cOLOR fesf stydsdod
Me stetsmisgdzdio qogs dzj ¢ o8 Cas@at@ls: LokCO o He JOAr ft
bkt tcOo dz® 1 (BOL7I! figldgiils o j Is fyls o j dzdzts .

bl uj dedfisSistetsmis: Lokg Med dpjotsdzf S\WBdzO dzats? s j &3 j 6 Ols

| sHeslssodlsjdz dz j L OnOdzd ™ 3
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1 OHOYyO 3.
dlstckCIsEtcO dzOdzs dzZOIsj tocd O dzts o

ANz dzdzj cijidds s Gk ff O h diEsSdsd s Lo jOfgiesdyr ) f Sdzs2
MlstekSlsktes2. GCld dOdsdkolksjttdOd wodwslkhw diso’ d
bedzj esHO. wltokSClkieO Whkhpkidmse ,  Oistsy © 45 o ¢ dz

sqbkcd dRlws) ¢ jMmlsdlcesd dwilsdm s, (

[sojlsilsj dz0 Mdzjrbkshd) osfsh , §cdocOdyk ylst
jtejdzj ©Oodzg® 0.14 dedk d ybsts EOMMO COYHEBEE Ot
ssyC j .
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tdfm. 1. wltkSClkzteO BRgyr hsct Wkddjt] d

a)l " udmdff&E" OH! e j el datsls d 2,k dAgs g Ml s(dpts o dzds
k& dzj totsH B= 1018 dRizds
b))l r udhmdd®H b Wlkdd cjdss (m dddsOAds kL dabsusd ‘& dz

Wi ddzj t6j dzO ftojHMlsOodw jIs M2 dHjOd dezé MW j ek,

cn O tedm. 1 Yt5COL Odz Bifsodz! [ Bazd W3z dedzj B dzdzsy dzr = f o ¢
Bisdz! h dr tohjldelsda] wWodzw jIsifw drn dMitsd LseaOddjLe ¢ Oy,
HEh dzsets h OtcdC Oe, Coliter 2 oy jls § zOe OIls! o ofSLH
f dzslsdetsmils! 1 Isdr ftsdzr » MW jtedui MSdr dBtsdzj Ckdz distsy j§
OBLHERO 2 8D OHNO yd Mdat®Y iz dz' M | PlsBdiisdes 6 dzj stsH O
ZOd fsj dz* h d2 twWOHdEM WEkddzj tcj dzO0 {(lots dBHigiziso ¥ S0 tizj Is © @

) sHesksodlsjd dzr j L OHOdeqd W 4
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Mizz yO] dtsdzj SO Whkddzjtej dz2@ wo dzw jlsiyw Hisfyls Ols sy dzt
oty M EBDEBHjddsL HERO. wydko2kj, ybkt tdo0 {t,
dHjOdz dzk MW j sk,

1 OHOYyO 4.
Sssdzj BOISy dz' dgr § fpsmissw dedw Cl

l sdzdzso 5§ ydinidasls oo jipdhsf ud dzO0, ©BOIsdzOW Hfipd dzj ¢
fsdz LEilsmw COC BiteO® {dgijtcedd WlkstsdzO M Mtssilse jIs
hids edimkzdzS ] fCOLOd M jSIste MY iy @eded v | Odziz 55
fl otsdzdetsor d3 yd Mdztsdg O7 3fi4j8C Isijay o dH 2O ff sfdzj His9 Ols j d
dL SCobtste’ n Mslse jlsMish g lsy § ey By dniyal QuRysdls dp®) dzd
CoOdgstsor dv(ue Mazsdsl, 26é) .

_.'-11‘[ m‘ gl §| 7’ 51 sl s.l El| zl 1| q‘l £ _
ex -

E,.=73448 cm™ 73448

cm-1

INTENSITY /arb. units

|

L LN
N

687 88 8 78 71 72 73 74 o'
FLUORESCENCE ENERGY /10°cm’ rCl—cl

40390

A 4

a){ uj dedusQmMmistswded j d3dyHE Mshy)ddddzdlz € tsalxps @ pidazj tcc
CryAdsdze tsMmdatse detsdz 1 dzj € Is toc & dadptidy  frjaGifrisusjvisisfed - oC 1B | to
By Ok MshmjHdd: §dCso.

1 OHOYyO 5.
gl JSCIstesMEsfdy CtsdiZdBddZOydoddzse s tcOMMm

| sHeslssodlsjdz dz j L OnOdzd ™ 5
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SSdjBOddY HobRObs®RAdE?2 GsdjSbkd &ty ds @O
sqjfEdeEd). vfobkesmis! KOCEK?2 oGBBELOY O] BER 4 ckyd
N dztse 52 f sKjdsjsdzdlagisd®sds’ g dzv  fd dz dzr Rzdiyeitzy j Bdz@s ™ o
RL CoOdgsBOGIU]MSCEets OkOddLO CtdzjBOljd dEets Ho

Ckd&zOR fdzj v jdsy  Quisds) B Gkl i3 tzif KRG | L dzO W jtstad W .
dj B OEIBEY dzts o' LOL s’ fr]dzerIzBEO:on%\/Fnlgm+%g,dzydz€fﬂjsd3:

fls 5™ dzzOW  V idEOsER08 Ols j d2' s Co Odgstsotsj udhmds, §id
dzj slsted yOlsy de@dgfsged § (0, ej f®RdogHj dz@®OY BOMMO d
(=14l mgmigonnr oObsdgss) .

m omom,

SBECHO Bsdzj Sk tBdREYOs s dL dbyj ded j &5 if O M6
@OL J wdesd JL@zkyd ddd, ©OMMIde O &3sy duLdkzydddd (
LdgFdd fOHO:N ot L Edld UAIMS S 5w dzj dzgdj HOLT 9O Is
COMMwddjds. 50OC s5COLOdGS &0 tdh. 2, o HOdSs
GiAHE ©OMMjwdeds & § §OHOsh dds OL jtedey &5 dL ey d
d5ts iz € b

laser radiation Raman scattering

I— )

K L~ i
@\N\d( m; h 4 v=1
B v=0
t df. t dfg.
a) O2Hduslgdzsh j dzdy G ted o HojNdaflz' 2@ 3Oy H
eH2):e(N2):e(0O2)= 1 : € : €

| sHeslssodlsjdz dz j L OnOdzd ™ 6
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b)r dzd dzgz o § dzdz'dzdz) d v @fhmsisy) yYOfmlsts dmi sdz' wdze s Hdz
MsdSd dLdakzyjddw. |1 MmMfjShtesMisfdd OS] yYyomilst
Md) , Ctlststets] tcOg datiz CurPigdzly O 4 dfidy gd fn d Bfjlstsiskz

otsdzdzso sy ydimdzs L jdzj desets Mo jlsO M Hdzd dzes?2 o tsdzdz'

Ot OL detsfls! 1 dzgj ed 2 dajipy 7 2 OvEeE th o dg'OdsdizOH14Q B0 Knjds
Hazd dez o sdzdzyr tOMMj v dedes ¢ & oMo jus® dfQadj s difz Wi dadddzts 2+
500 dads.

d} sdzOcOv, vyt Mddse Owmel BB GOV B Bd2Y, & ®J dzails i5 H
©OL detsfls! 1 dzgj ead2 dyj=y HOz=dizls Se.q2® &8 dHydid dzlz o ts dzdz'
COMMj W ddscts Mo jlsO fHeiflstddizqy 260 O Hdd ds2 o sdd

1 OHOYO 6.
[ i1 WH] tedsts § tcOmMMmilstsw dzd J ) CjljtetswH
s dzj € kz dzj

dlstczCIskzte® ftotsfls' 7 dsdzj Szdz B dzO B tej Hj dzj dzgO
stste’ » dMmMmdzj Hzs Is oL OdBsHj2Msoad] dLdzkzyj dedw M d
9 ts dzdz. l tOh Olsj dz' dzr B dz mfz® B diztcH QFEIWS © HOdz dzj 2 dd
BfCtotso sdzdztso 52 BB ZOMsw A, 1 sMitsd ¢ yOofmistslg- o d
tedls' yjdy btydts, By YHjtedes] twwOmMmMlsswdzdj © H:
Hdf sdzt dg" d3 s d3j delstsdz disy dats s toj H j dzd dsite  figzts elzff ) 1 Eizts
H3C| S OLOd &0 tedfm. 1. tOmMMmsswddj oEjHE vizd dad W
= 6. 26¢A10

] fesle jlkfsadd f] fsfss? &sHjd ¥ »o©OEY h j 2
2
h Ols j dz' dzOv Eb vz des fflomw  H d MG t;sjls@lsi’gb?—n&&l{zt}l)td@:eﬂma

2é6. |1 1tz o' ROYmjsdsdsh jdsMmdso j dzdzs ftod o j H j dzdzOW RO
tcOMmMmistswdzdj. | tOh Olsj dzr dzOv 1 dzjteadw J L QojddnoRlssHsls «
o0 Olsj dz' detsc ts) s fle B'OdzdP's | dz! dats) & s e 5P gt ptsf-j A3
o sdzdzts o G Hzdf L bz ¥ sTw ©OL 6] DIjazdN t3d, j fdzd

a)l r yd mdafjsyl W HJjtodsts] teRa iy bipkEOM dzd

l sHetslstsadIsjdz' dgr § L OHOdzd W 7
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J&e
362 4&« 3
2<1
5& 4
1<0
A | | } jlk
6.26 1252 18.78 25.04 31.30

vx10-11 (s1)

tdm. 1

1 Odsd yoOded g . 1 ted o j HIjIdRAOMWC sk edsOMMO, CoOsttOw
HOYj) © HelkR IsjdzOR. [ d&zv Hek~s Isjmz, @H ddsieERcE cSists
LHOjIsmw Mtslsdesh j dzd J &3

1_1,1

1 OHOYyoO 7.
dblstsddzr | d dBsdj Ckdvicdy | s dlsOdd
aRL O J Misdets, yYlsts dstsdzj ¢ z dgvwolyesdprdzgs tf e il dH+ o o dH
CsdBBddzOYydd Obtsdds = tsteBdlsOdzj 2 ([ sé ) .. [ tsdzj € kzdzw
@, o< ls, —lsg
¢, o< ls, +1sg
GHjsailsteB  Is Opilgs slzs 6 5 MsMissw dzdw O BO o tSHBKESHO,
A, I AlstsdiidzOY tttBdlsOd , yJj dzZstcdtctso OdzdzOW dz@ - W H t6
d izstsMls L dgj e dd dsdzy Skdzwiteds = BB dlsOdzj 2 28I 60O
({BtcOIsdlsy odzedBOdzed) dzO Ists, WY § B5isQP dziz O EK2-THOY
stesdz0 d ftoslstsdzd foddvlsO ttOodis?2 dzdzé, CtSEHO L dz
sls Hcb€®N.dIsj OCOW dL Ctoedoer Rfamtsslse jIsMisalkzjls

| sHeslssodlsjdz dz j L OnOdzd ™ 8
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mddadw: GCdzvgy ¢ dzOh j Bz BEHEM | B /q,omg\"
Energy/ eV
'y

Internuclear distance / nm

r]rllfirlrjlirlll;lli h
0.1 .

tdfm. 1
b1 Of dh dHg | “Hj tedes] ©OMMisswdagy o bkMmkss2ydssd H

Oroj Stdorn dzO tdmfted] G GHAERMYBEY I " Hjtdses ©O
Bd MC sdzj WdBIEHdIs§ OSB3z ¥ L dud Méskkz §OttOd] stskz O
L dzOyd dzd 4 Eifzj tecdd |

1 OHOYyO 8.
Cdzj ClstesdzdzOWY MlstczCIskteO® ( sdzd j dzO

1 jteOL 9 jlso dzj dzdz' -CH=CHQEEGHIEHEGH-¢ )T n d B U MS d2 WtOd
ftedMkzsMmdEdzw Ksdj EzdzOr, fscdkshoshdan osdHdd 2
p-t dzj Slstesdztseo o dzj cOL 9 jlso dzj dzdes 3 ff tsdzd j dzj .

I woyedy fttilstsisttdEOgntdstet

13BElOHdj dzO, CoBtsr ] Hste - I

dzj etsH O, o fHtodBdzdy jdedd misE ¢ H;%=c§CC,H/udd3 dzts
BOd ¢ fdshmitshisd k¢djteta dtda———"DT222" 06
Ostsdsdz § e dpabipdOes dlsowzfi= ¢takh. 1. mdidyujf

1, 2, 3, 4). [ td&jwdakzd LSO dj dz0 . l

dzd dzj 2 degzs St d dZOydE ! s R Gssdzde SH Oty edsistr ¢

| sHeslssodlsjdz d& j L OHOdzd " 9
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PtcOo dzj dzd © :
W=D ¢ (1)

skasdse MC d2 ddzsj ¢ tcOda,ts BGs L EaOMOdds’ B Z§ dEsPc e Odz o)
Olsts BOBE S obfs2 @HY dzj 6C FWERPISOdzd (L ket Odzdgsbts Ol t
By dgs  dz02d §5 fj ]S 650l Odtdn 1 bzt E flep) dadzs .
ldzj boald Mslse i e ¢ Hudstede d @GR sHY s o Od Oy(d s
B Bs &.5dzlz U dedz” § tej L zdz' Is Ofipdzj Hf2atidfizdn © © elzgzgizdz™
e, =a-1628  w,=0374—0.600, +0.606, —0374,  (2)
g, =a—-0.628  w,=0600 —037¢, —0370, +0.600,  (3)
e, =a+0.628  w,=0.608+0374, —0.376, —0.600,  (4)
e, =a+1.628  w,=037¢ +0.600, +0.600, + 0376,  (5)

BdlkOdzj 2 d MmSHySHdsigsdyr o hdzso dzs ds
dd. ulbtc] &S OBd ZCOYdlj &OfEOs dj " dzO.

b d M sd | BEMddgQk o Mzj 66 d ¢ Wlslstsdz@_a_a_
Gzj SBRH]BEEE] alEB® sOH | oo § L f)d
dsets o f jtoots] oBLBEYHJ dadats MFyﬁFWd@?. [ s

0L Otd MbRisifh ¢ kOdatils dzj € &z dzv to dzlz ¢ p-d3dgsBqUidscy ]
(I1f{ ddzd HOMO) d dzdL " k¥ Mo sBisyfazr¢ dsdal bz dz¥ to o
st dlsOd (1 af ] dedls@QUMOEO1l 3L Bz stsyC Lz
LtsoOdzdj &3 © COyjfmboj ftodd3jtcO® 1 Isddzj dzO@, f ¢ OL Odzd
tedfm. 2, I.j., dOtothQedsPdlfj i fizzpteds | cStstedL 50
dzd dzed S @y dlsjy L d2O¢C COYHB2 ®BtBdlsOdd yojlssd3. 1 0Olsj
fsdsh s 8 CtolzyCse. 1 Od3 dzjuld Isdzp ©BE tiod didzs Rls g ¢ dzOH
2ptsteB dlsOdzj 2 o BsujRl@erdedsr | s

a)_Oted MbRuUsgo dzd 1+ dzj t ¢ Sz devistg(dR- Foztstsizj _&Q_

r 0dzy § tOMMBEIs topd dgzj ifelsiASpiE®o® 0 MdMmisj disd , eHI  yd
Syd dedzd 8 5, dOftcddsite, JodzdOydlsddi dj . sys@imegsstcdd
kstescts NOfE®s s0dzj 2, Sl | ©OMNY tdsguwWeiEo f j ©f
ttOmMmistsal ded dndzd fted di3d ded s cteOdedyde' § §JtedtsHdUI ME
Na,Ists { daj tecj Isqd ud M-y gzi Mistnts dz® alzd Bsy des s dMOB+ Mmdzd

Il sHetSIstsodIsjdzr dz" § L OHOdzd W 10
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mddsqw: Cdzsy € Oh j sk BEHEN | Bk Tz
dzd ¥ o :
E, =a+2fcoska k:%?,pzoAﬂ;ﬂ,”[—fgk<f} (6)
Na a {a
d) r yd mdad & dzts iy Is ! Ldzjteed?2 BIiYHE BOCMHdBODz dzr &3 d «

1 dzj epddzj CIstesdatso .

) sMCd Ck ©OMMissw digdj - dgigjyteickd dz toots otEvdzs d3j tedzs 2 yj
biosoded ! dzjtocdd SBLOLESIS Ctdlsddgelzds (dzaj 6] tor o dzr

{a) Pevioditicy: &

Ldzj Cstetsdzdz j Mshlsswddw) . )il e oL -
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§f ZOMis 5OMM, ©jLdd o sdss sd

HC OMdss BHA&S2 dL SEOMMd¥ dSoyd2, KOS tosdsdj
ctozd §r : o ddzed dz'dag'dg’ Jjd fYdeideddigieds’ . 1 Slddydd s § it
fskzyosls dL Mslse jsMlsolke h 8 esdeged dpdaiz) & gl dets 3
BjtedLOydj2 o fdmizismsedd dodydOkstss ddd S OkO
Misky j dzyOlsts?2 Ysdzd®itedL Oydy 2 B pW A ddldzpd sieO din dig Fd 2
C OC:N-RRCOOH ()] GBtOL 5o Odzd j B-RECO@HO d§HHC ols) , {f - + W
HaN-R-NH2 + HOOC-R& OOH ( {f 5 dzd O dRFGH HHOOGHIRE OOH ( f sdzd ! W d ts
d HiekcdR. sOS djceSts fsdvls: L HokZ ftsfddg-+dzedn
h jdzgd j Bz BWEdS ydsdzOd dF &3 Bsdsdj tORd W §dw j Isf
ksteso, HA&Y §odzyjddy §odd®kjtcd f of M 2k - &t dj
fddyOls? ftsddditdL Oydd.

SBSGHO 1 dzj BHEZPOGEHOV  j dzyOlss?2 fodzddjtedL Oydd G
fww MM 1] cdbPC G- SMAEEc O’ ©Oodss jMMd] ofLO:
oL Odd@sMmaw L @iy HE { Sdtyydfds? GBS s BEwrg 2izd" ,
Yod @2 dr Mbjndo@ibedud MEs2 MddMmd BdW¥E2ds ydsdo
LIEOo dzj dadlgd f(dlydzer 2 feddite 8 OCydd 2 IsY tedei gY@ (15 C
dese j Md v ©lsdssmdhs3adz 2des (EEXEQY &Y J tOkze) Cdfjddw 1k

K
CH,COOH + HOCH.CH, = CH,CO-OCH,CH; + H,0 (1)

(acetic acid) (ethanol) (ester: ethyl acetate)

a)l fMdmsjdkkz sojdd s 1,00 Esd ©jOcjdsss. { Off)
0o dzgso j Mdes2 Mdsj Md tj OSydd (1) .

103 degd 3 BsdetsW 2 dzgC yd sdzgOdz! dz' | B BErd' & 0 tzf dagf
(1), dO HJSOtBBdseokr Cdmdaslskz dd HJBd, sEzH O M
mMoydd ftcdojHjls & tBtOLBoOdzd® dzddzj 2dzr 7 Bsdzi € E2dz
R ntbw {ddltdH,jdinOydwy oCdzt yOjls dRdetsy j Mlseots tcOo
By des 2 tetsh j dzdes P& HBOOHTE! BUudlsow, ylsg-<COyHO
LEzjlsmw SHds?2 d Its?2 yJj SCtdnlsOdlsts?2 O dise j idWw.
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K

n+HOOC-R™-COOH + n-HO-R*-0H < HO-[COR'CO-OR?*0],-H + (2n-1)-H,0 (2)

(dicarboxylic acid) (diol) (polyester)

[ Z2d 20 yYydtfid ftsdzddzjtcd® BftcjHjdV]jIs ddtscd] Mo ts?2
BOC B dzj € Iz dzf sBJMfJydoeaOsls d3j m Odzd yj ME 28 HY totsyY
Mlse O LCOdS - d dzjsdzts € . sBtetslsC tsyd §f syd ydzr J ff tsdzd o3
fsdz Lk lsiqpy COC Cdzjwhdj MsmlsOer, 117 . 1 dzv " Otc
Zzyh§ wOommMdOlstde Ols! Mmisjfjdz ¢ tsdzd BXEY L Ozl di § Czd |
Besdzi Sdzvtcdzz BOMMiz, Ctastis jtsdadow Wi ©@ & dpidesls sasy Brgsdsj to,
©jOSydKe@2)as 1 Hd&Y HASOBsdsets? Sdhndslsr ddd
fskd! Yo (kylsdlsj, vyt ¥ t0Od d,vdplsdveclshipaids?)ls dzr o
1 sMCsd Sk ] Odidsdg) TfudidSotigdied dzdz opftesj dzdzts el dzdz'

C stotdsfygWdsd KEbkmtej Hdzj dzdzOv R OBOCEHEEHFISHEO § © dz
Mjdedzr | LO CoOHtOIsdzr j] MEtsBSd © LktcOodzj dzdds-tcj OC
plstew s h g2 fv -CARICUGRAD ( L o jflsdy 2 §COC 1 dzj dgj dzls Ots
b sdisd GO sfissdls dL HokR dodsdgjtd = Lojd jo.
) 5l ssdBk, &sdjCkdYcdkoY EOMMo e dZEEPE s (29 | ¢k
dL Mslsdzsh j ded v :

M _ Bsdzj ¢ @@ Glzj di3j @ Atedg
- 2

©)

{ Mdzd tBL dOYydls: Mtej Hdzj yd mdztse Iz B dZP.C & devste dzk
Mftc@dzgots MdzjHiksh jj Mtoslsdesh j dad J :
x:M' B dzj ¢ @U@ IddAE@s dzy j & B

M

u

(4)

sOC diydes fsdgwlIls! dJL tOMmyjlsO, ftetso jHj dekses
od Mdv ©OMM&OIStedo O dBts? dpQ@ ¢ Ysts] HAMils OFts ydas-Mis d ¥ .
ofdesets Msmisswdzdw o MmMdMmisj i3d MisOs smw shEzlsd 3" j
ftoecHESISO sy ds tftejHjddls! fEklsjd O0dOdzdL © tOMA
nBHE) OSydd. wbjfjd (pstErpl Ojfdy]BnOSCkhggo dj dd | &:
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Csdzd uithisls ®o h § B gy |6 B

s fiatels § Q@GP =" e b hpl SR
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1 Otfd By ts, JMmdzd fetseojMmisd tej OCyde (1), dhntHY
YqtsdzOd wigs@Rjdgse  d Htsfls dpe=dil; 88 OL deqgidsd "6 @§ tgY , Ists
ftsdzz uj dzts O, §dts cigts dz ¥ dyte®.

Il BttcOddyj MSpls hods jcOp dzs o' nsHlz Hfs@j BHNO (
Hisfplsd y! Lplzooyjatdw 1 lsts fMyudlsoOjlmy HtsMsOlsypdss o' fMi
0,80 dzj Hisfls Olstsy @O IKjtm s hHjY ffeEsyj Mffse Miskq j dzyo®
SOC S OL Pdtd, BPY jslso j yoOjls kM jh dzsBlz 1 totslsdg-C O dzd
MOyd do.d {30 sBtsL ZOYOs s Mistslse jd6 Diss sdzzs 8 6 @ ez sk
X9 HOdzztsdz Mazz y®QY HEMsdecOjls
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‘ 1 ! ! ‘ 1 T ! !
OK OK OK OK fail OK OK OK OK  fail

ddzj Hiso Ols j dz/ dats, Hdzv fsdzzyj dedw ff tsdzdvdfgj dejoH 2fij IsB
HsfisdEYAls! ¢ i3 td C OdzM S d2 EZyjder 2 v. sOesL jtem o' 9 jdz
Xdp:

X = 1/(1—p) [Carothers eq.] (6)

[ O 4 Hddzj sOdzls B JL sMeBtsets ISckHO MBssy jls i
def ed 3i 6, Joddfsdesdy Ot ( wiskOUF @ BGj se  § sy M
Yjfdets?2 ftsczd sjstda W Gdasdd ' 0 Bsdesdfsj teso . 1 Ists dg-j o to
B4 eud MS dJ § tsdzddfdis dpn jYdepafdgister ,  Is @S, d6)  dCdErC 1 dg@sndzty di
1 lsd djjedgltd Is O dzOIls (=S frffdts decff dzj dzo S MdIsjtej WisOdztsd dx) | , H
stsdz ¢ 5 f stc@04.C O Yl Bdets | MH dzg® Y jsdedc OL yO Q& u Ay lsdts ODIsO-
9 4 YOKj=as416,3 (Mu=96,09). ssG H O L dzPRfgvdzdtfjtsdzd € sdzH § Azl Oyd d s t
CdMmazsls - I§OdkH PO Hsdy dets ftej o’ h Ols!: OW(L919pF 6 [ § s
tcOodej dedw (6)] . 1dlstekzHdzs ftsdgvIs!, ylss ftesdL o SHf
[ dmf eHnls Qo dzv jIs Mtse 2 dzl ftesmiskzy L OHOyYk.
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SOC fdzj HEZ jHs sPUststej iz dzC SO a )pY 1o dzis j @ Sipts o § Al dzd € ts
Moydd f) SBELOLBo Odzdj 3 f sczdi W qtetse fdzj HEG-l5  tetsH j
Metd Sk K wjdifC 5. [Hdzd 3 L fplf &) s ezts p IsGizgh filgdef f & dlzlz
fseydsets ftesHEZSISO o ftwdd i dy ccethed" ©QBOH
ftojsBteOLEZj B wOodzj dzdj (2) ©® odHECQOH .( g fiasile@:
HJSC OteB Bdztse 52 -CGHJ ifdas IFf9MiIsfOo j HdtskO), Iss o 0o datse
ftod flzls f)lgpedissedd Is ‘M dzts ) dzts+ W d tedz’ Ti phdBty d2GOOH -GHY Stelk § §
silsOdzj sMw dzj festej Ocdtetso Ooh dagd. [ 2w fBj "dj ded v to
Ud Mlsets otsH"™ Mmdzj H IpBEis ddzr d3H dz' fodadf sis 5 dzts mig@BRE2 . o § dzd Y
K
-CGOOH of dicarboxylic acid + -OH of diol < -CO-O- of polyester + water (7)

1—p 1—p p p (—n,)

o) f BOL ] s Wjtegdnes j dd yd dz
Ol Sd LWl fedbujddy & 8 b) Mt iG] & e ok §6
¢ ot WIzdzi::qEq.s VftesMisdlsj f§odzuj dds] o' 6Oy, ddi, L

pOl1dhb>>1.

dtf OfmMyudFOhslssydesmiss ¢ His Itejmr L d2OYyOh drs ymWt o]
ftod ColXOe®d, ¢ wOHoo=[-PHlo=1, 00 disda00.d
1 Od3i yOded W :

*1) 1 dzdlsjteObkztey IO ojdzdyddO ISttOHJydBdadzs dzOL ™ 9 O Isfypw
sBtsL dzZOWe.4 Isfmw

*2) rdzv frddditese, fdzyjdd 2 dL BdWEdSydsdOd d@Or & ds
cdn, QMR-COBH ddzd-R-COOH) , tdgstezs J 4 dzj d3j dzls Ote dzts j Lo jd
(H-[HN-R-COJ:-OH d df@-RICOI-OH) , ¢ 51 Istsdskatc © szt j czdp® y j dzd ¥

*3) 1 ddlsjteOlbktej 1150 o) dzdyuddO IsttOHdydddets dzOL " 8 Of lsfyw fy

SBGL ZOUD] shtt 1 o] M=tzji s Ny  ddNii dssdzj € 2 dzv e dzOv  BGEMO d Y
dzj € ] fipdzts a3 Lio jfgastiee j lsilse j dzdats.

1 OHOYO 24
l smlsOdzso dzj dzgdy COwBBdzddz' dz" = Mtsd HJ &
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| siflsOdetso dzj ded j GSHds2 dL COtws bHjizls dzd §F Bk § 6
odHj Holkn Misj BdBPL SIBE REHAZjtEBIVH j{ Isdn  dL sdB3iffletse
MlsOdtso dzj ded £ cliixj defstEas? Mmowid o dzdf f) &8 tofOtsdshy O dac
flse z& hoj casdHj Md3j Md ¢ O Mmisjtej sdL BEHBE b dojsis M-
flo j dedzts. 1 tsfdzj t©WOLHJjdzj dedY dLBXRj tetse f sdzeyP iz yd
& Ti(i, j = 1, 2). [10djj, otsmhmsOdmse dj dadj MlsC
k' 6j 7 fesHECSOR ftodosHdls O SHPHEEOdEY s bjdy
Mj i)' MsjtcjcdLsd s (s HoO &O SOyHE] dL df
Misjtd) sd3j tousotslgy @} o d H 5o DOfjke(isjHkiz |2)s o

H H H H
— - — - —_—
0 0 0 HO
A B c D

a mls' dzd Mtej Hd otsMm! d3d o dHtso Dk s HEZ sk, =SHBSL &P
o4 MhjMmlseO0? [ ffdeld enjOHfipflddgitx C sizte” ofMjrn BOSdr MtsjHJdz
by mMls! d&d MtejHd ot di3d o dH tse Dijkigis,H )¢ Istsle , = &B,5L 200
dzj OSC Isdode" § o4 " J Mmisofaed o ifiplipkfidgir Olszlsts o fjn BOCdn M

Or Mls! & Mejrnd oM & osdHGo Dik€SHEGlst ek, =sel5L @O
ftodHmlsOodzves hdj M2 Otk { daDidf of fsehgldiigiizet s tefh) dzd
ofMjn kOSHR MmtsjHdda dzd 2 .

1 OHOYO 25
gddzisd L 5 ephfd Q@ deo

D-otcOBddetsL © fkh jMmlsoekzjls ftojddzh jMmlse jdedets © yd¢
9 tcOo dztso j Md d n dzj L dzOydilsj dz' dz" o3 S tsdzd yj mMlso tsds
D-OtcOBddetsL ' fdded dz' dets? CdMmdztslsts?2 (jHG@AN )m my@ jOlsize i di jtefig
AdB. JdHttsdzdL {tIsdr yYydoOdcecdHteddses ftodosHdlds-¢ Mt
o' @3 S dMzslsOdz, SCwlstster j ftoed dzOGtcj o O0dzdd SsBOL |
ssddD(dr § s Owv MistekzClskztcO HOARG tsdgd) IsiPRIZOW )] .0 Oft
O RROEZO di3ts 2 zOIlstc d w ( d dzd BtstcGdHtcd Ht5d3 -cg@dedasiLwr) i
Dedzt CsL " Mstslse jIsMise jdedets. I Mw 11O ftsMmdzj His9 Olsj &
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Fecdzj osHtse dL o jMlsdzO -£PCj @ dzlsj L s d dzd O dzd

hydrolysis reduction HO HO. o
r e
O

OH OH
D-mannose
0—7"0H HCN HO ¢!
OH O
HO O HO
OH HO
D-arabinose hydrolysis reduction H Q
. —, p [Bdudn | HYG
OH ™OH
D-glucose

Reduction=9 smfmls O dzts dydrplylrd 3 , c JHtesdzd L .

AR L sBtcOf 6l§ F ydsdedzlze Wistcdgzdze A dh j 6O HAERO flsdfa’ s s
b)l ted o j Hiftstg j S ydtsdzder § Wistedszdzr Adh jdied@d. Hdzv ydOdze d ¢
CRL 5Bt OMEp e sndBdui MSdd W stedizdd. Hozv &OCIstsdzse

1 OHOYO 26
] dzd € sdzd L

V Btsdz "ddzmMlso O Btee Oded L ddtse d Mis 5y daRS A Gl tedzjLtdcid
dzv jlsfpw cdz¢ SsLO. lted Llstsds cdzs Ss5LO Htoj otc@Qh-Oj Isfv
Lizdz IsOIy Mitedd W jted3zj desOIsdodsr = tJ OCyd?2.

OH

HO., O
—= 2
fﬂ“CDDH
HO - OH
OH pyruvic acid
glucose

pyruvicacid = dtctseo d dzsG tc OH dzOW C d fr

1 OYOdz dzOv YOfis! kY dkzstsets djlsOs s5ddysi-hHs sat
COLBER. 10 flfg@odsd fesdmitHdl asdpyistad ddit s et s ¢
U dzé C-B8Y 8 OBO  (; Odzj j, 1lafjehi piEpOF®jlshw o e sizy
C st6t sMW OR)O, (dLBdjedL s hzs v o tslsC-GY tsfipgh O KYAs ts(ds3kz
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(kO tj OCydY dHjls Ujtjp sk Ok sl izse s §ds sls dzs
AsMY steddzd s Odzd j 4 MBj I8 d ejetz§hdEt tMYDE Costter 2t
hjfdzw jlsfw  d&zO Heo O € Otes tsBIIR aiz' & j Linitsp HIS[@tis) jdzd i j Is tots O ¢
GoCydd. | BUYLHKIDO d o 2imsw00d &ssftej EpOIsEa™ Yy IsC
Bssdsj tedzk® Wstedk, d SBO SBLOLESl fdtsoddsctOH db

OPO,%

HO., g
HO” ™" ""OH
1 OH

OPO,% OPOQ,> OPO42

HO., HO., HO.,,
' NOH oH OH . Bsc
HO CHO HO OH HO OPO,>
0
5

N,

T

4

aARLESBicOMEERE S Isktcl sShMdzso dzse s ftesHEZCISO ) OSydd o3
flso OB cdz¢ CsLr (9 ©9dH] oOoBHMMBEt tOMlsast®) d Wi
IZsets tOMlss sO) .

b)) ted o i Higsg j S yd s deosizidzr W @ " j 8O HMs ElderIE0s 1S Wt Iz
a6 sy OO  (

)l tod o j Higlistdlz ¢ ldsOiddds ts d3h.to O
drRL B OMEEE SISzt ¢ Ots sdzd dz'BAfCa  ftsj H d dzj dzd 2
1 OHOYyoO 27

sddzlsj L d3j dzls s dzO

()f jdzstsdz wWodzw jIsfpw hdsodyr & SR sdaj delstsdz + W d to
hqosdfpf sdz' LEzjlsmy ftod dLeltsodzjdzdd fdhjorn ftost
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42-0% [ iy HEZdOtsH dZOY S d&dyuj MS Ow sdd &Y s %322010
mgdsgw: Cdzsy § dgOh j Bz BERHEN j &L TS

stesd] PwEdstd sBkOHOjls SBjLBd]o 08 h ddk did-fse d
yddep)f jdelssdz sy jls Brils! eormHjdjd dL fdsHd &
BOMazs Ry Is) Yz Y d Hzj dz/ dzOV o «la® iplg @y 18 *ifnjd daistg L e iz j Is iy
fotsd hdzj dedetsilsd 5 ftedojHjdedes?2 dedyd Mojodsi. [ Ods
Beso 52  Slstcj)esdeddglbdz) © Sz yjos2 MisOHd2 fddelsj
1,3-0fd d3d3d sted ydese s G dHted HteE OB  fBreRy dicdaBBdldf 15 § i MC
udmist &5 jldaPERtia O s B ZOCSH O™ § tod d3j dzj dzq #5- € Ols C
fdzj CMO toderOd dfy df BdH | delsOlsder 8 dzdcOdzH 55, Clster 2
(168 djomMCdd &Oki)Oktsd 2001 EsHO o OE@ipkdsds - d
& j ObGidytctord M d sSejMfjudoOjls fjdjSldods 2 §jt

/I\/\/”\/ b [CEHE]ZNH ws chiral Rh Cﬂtﬂl'_‘."st “HS HR
= f’ N(CoHs ), - = o

myrcens B

Ha 0 ZnB —|2 Ni catalyst
. )“\x/\/l\/CHD e d

v TOH
f“;"'-\_
(-}-menthaol
chiral Rh catalyst

oLy
\+
g’ ®  Ph=phenyl
OO Phy S solvent
Chiral catalyst=R e Odz' dz' 2 € Odsl@drftcOfgsEstedls j dz

s OCdy dedyiftede jHjdErhn il €ds (Ho O | dzOdzls g sls st
o cHBLEHOBH,H Cisster jd diplsyjdiCals § SHEB derd (B EBEdGOE (
&j Sbdzj APB] dzO

H: Hg
0 o Ha :HE Ao 8
‘ HD/\/KOH ~OH  HOT g TOH
D E F G H |

b)) to i H &z YK(ISOdzd L 5 tj OC ydd ¢ Pritsts ddz GG jcdEGd] dzO
Ol tedo i Higsidz S sk tolz dzOdB B dZj | bkMists? Yd6BEdstgd. ¢ dal t
A BtcOB s BPLRESEO ©OL B Oo dzj dzdzts?2 T j todzs? 5§ § Pz s ts 2
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HjcdHtEOEAdHdNS OfIftsli C sktckz tdaso dzsets ftetsHESISO L |
e)(-)f jdelstsdz slsdesmdlsmw ¢ cthtpt ) jdgisdes jsthfsjsdza 7 d L
dLtsftcj detsdHder » WBOG didzlgts SCEOPHORB L WtcOc d3j delsts o
dL st tcj dzO o fr)isig MEsksz®] (

1 @0O0y0O. 28
RIMMdz) Hso Odzd] MlstekzCIskzter Ftekzh d 5dzO

c sdzm ¢ d 2 WO dfiy(Sifcfeslz 1 ) fteiHMisOodzw jIs MBts?2 &
OrHjdv i3 2 dL Ydedyr HjtjoO MzkOr dzOSC sdesmdz 2
cisdmMtd?2 d&zOS tBdEZOHOjIs fttdodzj S Olsj dz' gz ez # tzisf & 6 g
stcOHdydtsdzdzg” » dzOtetsHdzr = toj di3gj M dz. [ Mdesode” d3 C R
sOlOdzdL'tcjjdedzj dzZlssdz3 dzOSC C OL 52 tCdMmdzj dedj - § tsdzd
otsHWIS ¢ Gfifdtsdzj dzed¥ d L Ole jtH]joOdzde ydodyli- RrRMA
dzd l dOYALO dX Xz 99j dzy O dzd ! EmMfjrsds © 1918 ¢ts
t. ] Oy dd3r . JCOLOsM ' Md3jips s et Mdstedz B dzd L S sects5 Mls
Sftej Hjdzj dzdj J et dBsdz) Ciziptzekzdiw ¥V is@BRAEO, §smitsd ¢
Hists2yde d dzj St f tsdzdd3j ted Ljidgjlsehsidzs j1 tAdiAddy thdiz  tdfCa
BcOL v  fifigdsHOIsf T)d daP dgj dzOMr h j dzder = ke dzj o SHBtSH SO
Yylsts sdz ftcjHMIsOoadzw jIs MsBts? ftesdLotHds] fdJtesS Ols,
LOMBJI Misdlsjdzv 3. 1 tcd GBteOBtSlISC ] Ekttkh sdzO IsHFEsz] Isd d
tclzh d tsdz, O ftced of jtoor j HtojHsY jddesdz © Ists o tej a
cdHicdtcseo Odzadd fted B Ydet & toHfGresdDjdzilrf d yetiHsESIEESH @& d H to
9 jNMjMmMsd® Mz d todets?2 Wotblte@gz dds@ M@ j Hdzd ] tojL Zdz sOIsr
9 EmM&Rdsld jdddues zickz" d s5dzO.

G
H;CO-S-0CH,
O

Y

OH urushiol dimethylurushiol

OH
HE HZ
catalyst catalyst

catecol (1) hydrourushiol (C5,H350,) dimethylhydrourushiol

a mdzd Gteddzwlis: , ylsts dzOM" h jdzdz § OdzC oz dz' jo-L Odzj M
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dzj dzdz" | d BSHdSets adHO, Ists HdzYW cdHttkztekzh dtsdzO it
1 todo j Hidlsg MistekClsbkter, dLSB®LOLds Od&L)F@kdr j ctbkf

b dzv SftejHjd i cfbmsEislzet sd&z0 B dd {f)cud jH R dz
fosHEZBE®s sdr fddasjL o dzdsC Cu jOdgsie o & H j dals  ydz o3
sddkcdHtestelkh tsdzlz, §dzyj sz L fededses b
Iso dls! twOMY sdsy j ddj dzj zOMm' " | dadzts ¢ wzvk € tzp 5O K § 6 H
fMlstekzS bkter §tosdjy kzlsuhgdon HOMdg Fflsdnd dzls j L OF .

OCHs
| OCH, AlCl Zn-Hg, HCI
() + CHa(CHo);:COCI — = A -~ B
Clemmensen
reduction
OCH,
OCHs
a CHa(CH,)sC=CNa H, Zn-Hg, HCI
(CH;),COCI catalyst Clemmensen

reduction

Or v kfmlsOdeso dzj ded ™ udMmzO o 1 tslizsdyj e dzr i ey Bj X
ZOM" h j dedetsds L Ocsj Mlsdlsj dzj bwkh qsdd B &z oo j Hj dz
g e ke, yYisidkikipk "Eisdi ) HOddsdr Sf'lsj] SBLOL o
COL&dude & COwBsdddz dz & MmtsjHddaj B2 [ HndEsdsts qisg j
&zj SCOLOdsM: COwstddd d 7 MejHdd dd2 f lstj dw
(OHC-CH-CO:H d HQB@C OOH) . 1 tsfdzjHdzj MowtL Odets f) Isj o,
COOwoOs smw 5 dedyd §ftodo v GaeaiVdy tde@ie y bWERR] it o

OHC-CH,-COOH — E + F

HOOC-CH,-COOH —= G + F

d) sdzzyjdzde | fted BLdtsdkdL ] HJ®BjIsddizzteczh sdzO € Ot
ftcdojHjdzr dedyd. 1 EZHJAB Myudlkol: , ylsts ofmj HOB2de
fsHe jJtoceadzd ! HJjMistelz C ydidj. tc d 0§ dsldn@izts od@ ddd &8 BdRdEd As j

stcd MltezClskter Ektokh dsdzO dL eoefMmjrm oL@y d ~. 1 tod
LOB MisdIlsjdzv yYjlbSts 2COydlj tsdtsy jddj Hot2dats2
(CH2)hCH=CH(CH2)nCHs. v S OL'"™ 8 QlIs! ¢ jtsdj Istcdt -drdadis 2sdgRdzffno w L
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dzj sBW L Olsj dz' dats.

0, HOOC(CH.);COOH  CH3(CH2)sCOOH  (COOH);  CO; HCHO

dimethylurushiol ——
y HOOG(CH-),COO0H  CHa{CHa)sCHO  CH,CO,H CH3CHO HCOOH

1 O8@y0O. 29
gddzlsjL uvOddW dzs

ZdSditso Ow CdMmdztslsO dzgj Istsde S5 wodw jlsmw o Oy dzj
BdrdBdUiMEdr fsyj mMmMoOn, dts j"j d dMfsd Lk]jish
GWHO VYjdeds 7 dzj S Oteflse j dzdz' joj odpts qRiisiamta | dijisfifde tisd K tiz
Ofd dsdgd ydz' @ Olstsdise kedzj esH O,

[Hdzdds dL ‘WWiSkdodsy 7 ftslsdotsodkmds 7 A-tcjf O
flsokzshjj ojhjMmsots C(olSses dsyjl BTls! §dzyj
9r Hj v jdis2 dL t©OMmlsj ddw IHidazgeguik o3 #20Mmistsw g 3 i3(
ftod g jds® ded ¥ J .
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CO;H CO,C5H; CO,C,Hs CO5C;Hs
é\ - fi —e fi - fi
—_— —_— 0
o o o o il
HO* : OH HO i OH o 1 OH o t DﬁCHa
- 5 B ! G
or o A 0
shikimic acid C,Hs C5Hs
CO,C,Hs CO,C5Hs
Et,SiHITICl, d f
TG oy o M, CoHs .
1 -
C2H5 O“ H DSCH3 CzHﬁ D H N3

i

==
Q=un=

i

==

CO,C,Hs CO,C5H5 CO,CoH;
CoHs M CoHs CoHs
CZHE/J‘\O‘..W N H CZHE./‘L*-.D‘“" "-_,Na CZHE./L'-.D‘“" ".r_,N Hz ] H:]F"Dd
NH, NHCOCH,
Tamiflu™

a)l toj H dzsyefjlOje j dzls™ , dgjsBatsHd® j HA&v tikzh j iPse dzj dzd
Yd dzdz” = d20 M~ Adgic, &g & ¢ fodO d3d

b)l tcd o j HAjJsqjOdzed L a3 toj OCydd, ftoslhj COsh j2 dO MIsOHJ
CRL tsBtcOMEE S Isktcz ddzls ptedzj Hd Ols O
d)) eodHj & OCfislejstc OB tcfiglh h Hiiskh g tso Ols! v Odsd W dzs .

1 OHOYyO 30

gl j Clster WHjtedze s BOcddlsdtsects toj L 5dz
CaHs

sbkh jmsokjls hjfls' JLGEj tdisr ojh jMmlse MsmlsOs O
ARLGBLOMEEESkkbtedy | Wsttdkd ofmjn {lkdhi dLGH) 6o

by Hdde dL 1 Isdn JLB@jtess Jiidls JHJdMBo g deie] 2 ¢ B §
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1 [ 11 0L s g Bfs.

OJHddz dL dLtsdjtetse dd3ijls HoO MdedzOdzO (tsBO 9 8od
1Q tso dislgtsls d L myijtazdifssis s dzsh j dzdd § dzsh OHJ 2 Holkia {0
MydSChte] .

1 OHOyYyoO 31
s JCIstc WH]tdzsets BBOG dz]d Is dzts 6 = disiglziLday A

[18]-0 dzdzk djOtE s BOI d Yj MS 2 bcedzj o SHEBEESH, MBHJtEy Oh
[Bdzj SdzO {lstscts Odedzbdzj 20 dasjils §wOCkduj MSd ¢ d
orHjdzdls! 6 odazlsth] delled D daf) M Rfsts d3tstd o sHEStEHH @S t v J
[18]-O dzdzlz dzj dz®@, f szt Bj ddz'dj 388 K2 ftedo j Hj dz 2O ted fk

Hout

/

[18]annulene

f 383 K

ppm

a) yi dedfiptgls dztsh j dzd § 4 dztsh Owj 2 7Y ,dE spp ff teed 94 Rieteftzj , ¢
fed 213 K.

b){Bi W idsd Ifjsyj Bz M jSkte, f§odzyjdd 2 ftd 383 K d
kSeHO $OC ftod 213 K o MjClte] fsWodvslsmw HoC
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Ofuj ddgdtsy jddy (9 ppm) Mddecdj sdtsets MdecdOdzO o
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