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=5 (Neighbouring-group participation, NGP)
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Cyclic
intermediate

Reasction coordinate

Fig. 13.1 Schemaiic energy profiles for solvoivses of compounds 2-7: k, is the rate constan:
of solvent attack. The neighbouring-group assisted route, k,, is of lower activation energy
for compounds 5. 6. so wiil be preferred; k, is of higher activation cnergy than &, for
compounds 3, 4, 7 and will not contnbute.
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Participating groups Reaction centre
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2. RAIRRBEZS SN LA
a. T IS 1B
A= (k- ky)ky 2\[(k, + k) - k J/k, =k, /k,
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ky FERANFICASN2 S RZ
ky REfSHZD
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k, ky — W EY. REUHEY
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Table 13.3
Brown-Okamoto constants
p* for some assisted
rexcticns.

Reaction P
"
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-8.0

L
~2.0

Fig. 13.2 LFER plots for solvolyses of compounds 20 which show normal behaviour and
no neighbounng-group assistance for a range of substituents, X. and compounds 21'in which
assistance {rom the neighbouring double bond becomes operative when the aryl group is
not strongly electron-donating. The sudden change in p is indicative of the incursion of a
second route to products.!?




2.6-dimethyl-4-heptyl
d-heptyl _ ©

L
CH,—CH—Me
l
OTos
and secondary alkyl tosviates
HOACc: 10 °C

§ §

-—lf,l -0.2 —t.3

a, Taft plot for the acetolyses of secondary toluencesulphonates showing deviation
rom the aryl

Fig. 13.3
of 1-aryl-2-prepyl compounds which receive neighbouring-group assistance |

group (unless it contains an ciectron-withdrawing substituent),?*~=°
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limiting solvolyses 1.15~1.25

) 1.0

H2C_ L2 H2C_CH2
/ §\ \

/
Me-CH L, &C:)Bros Me-CH LC— OBros
\ \ 0 AN

kylkp: o, 1.00
B, 1.00

2017/149
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B PRES STBFIBFEZER. RERERSTUNTFZFR P,
EBFIFEAZIENIG A, \ kJh B TR S—&S2ZE, £ IBE; JBU?I‘&'I‘E
AU

Table 13.1 ky/k, BBER O ERK, SBBDH/)
CERLHRRBFRE, PEWLSESENFZESSEBES

e. 1A S
MESE5BK, 2-3GR N/ VT AR, £~ RENUREN
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Nu: = EtOH
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g. IR P EARN DB SN
ot EARNIFER O M BIRR PSRN ERE M P IEAFE AR
RHEF ) B E—REBRME NEBERRER,
[5Z&Ephenonium ion, norborneyl;, norbornylA ] ELMEE 54
(ORBIRD, JEARKENE;

FIEFEZERAET, TRRbromoniumfJiodonium ionsBEIRES
%, aziridinum iont3EED E,

KB T IATHEIR.
3. ¥ ES SRR
B NoB2BEEX NBXR: i) Mt ADSTARNE D F a8
NBEW ?ii) MBI/ NSKIMNERRXRERE ?

Table 13.1 )3FRNIZRFHIBHICBRBVHENRIR, RE
BEENFEZESS, BXRERIR.
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A DITARRRNBILE
o REMNHEFAH S5AS* 2 ZFRRRAG* (B AE

LU AR/ N, EFROVEMNINTR, AHZAEIH; WDITR
MREE=T¥&N. = TNHEMEBE, MATARNNKE=TNE
BE, PMUAS*BBILE. 805 : A#102-108, XJS5:  A~106-108

(a) VIRELARKRTIEL: BREEA.\BEHNRMRKSA, B

AR BN EBHNEIIEL .
250 pm~1.4 ST HEEFRRITER A0
A BRIARBIA/N
BAEES NG : 5>6>3>4,7
AR BIME S SRR R B SRR ERIERE
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9.2 B8 €S2 N/ (Enzymic reactions)

BUNRED BB E—HRN: EodiED, TJEAFEIIRFET
HTIRIE BB N,

1. B§EVZSHD)

BRREDTEDNEBRD T — T2 HRNAMNENZEKR
~NEINPLMREEMKDE, HESE2EMU R (-S-S-) EE,
#HUSI SIS HIEMNEIEESNER, HU M SERERZEEN

BNZMDSaSEaER: SR, #R. RKBEERF
, SRENKNSS, BRIIDEERMEND.

ix/|\BUEg BEEB8, 14500 Dal, 1297 HEER
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Table 13.10

Structures of some natural Name Symbol R
amimo-acids. COOH
7 Neutrai
R C‘\ H Glycine Gly H—
NH, Alanine Ala Me—
Valine Val isoPr—
Leucine Leu Me,CHCH,—
Isoleucine Ile EtCHMe—
Phenylalanine Phe PhCH,—
. Polar
Serine Ser HOCH,—
Threonine Thr MeCHOH—
Cysteine Cys HSCH. —
Methionine Met MeSCH,CH,--
Tyrosine Tyr HOC,H,CH,;—
i\
Proline Pro Ny CooH
H
HO
lydroxyproline Hyp UCOOH
, N
Basic H
Lysine Lys NH,(CH,),—
Arginine Arg HN==C---NH(CH,),—
Asparagine Asn NH,COCH,--
Glutamine Gin NH,COCH,CH,—
CH,—
Hisadine His N \/NH
Cﬂz“‘
/
Tryptlophan Trp
N N
Acidic H
Aspartic acid ' Asp —-CH,COOH

Glutamic acid Glu —CH,;CH,COOH




AR EY

N XEY SR I/ERBNEM. BNSSHEEEREEEYNESZFPLL
I AIERBVEN G, PMEDFEANRNEER.
— PNEEEAL Y Michaelis & Menten(1913)& 1T

B8 (E) SKY (S) EBEY) (ES) , HEIIWVE, RNZBERM
BS-MEEY (EP) , REREE™Y) (P) BEAGH —HMEHNER

E+S k: ES — EP—— E+P
. |

K k

Michachis—=Menten kinretics
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XVESHITIRITLIME, 1§
d[ES]/dt = k,[E][S] — (ki k)([E,]-[E]) =0
[E] =\(k_;+ k,)[E,l/ (i [S1% ky + k)
K_=(k +k)/k, KEHBE (Michaelis constant)
[ES] = [Eo] - [E] = [E(I[S] / {(A; + ky) / by + [S]} = [E][S] /(K + [S])
v = k,[ES] = k, [E,]x[S] /(K + [S])

=[Ey] = [ES], RADRFIREITRK (Vpay)

V= vmaX[S] / (Km + [S]) Michaelis-Menten equation
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V= VraxIS] /(K + [SD

a. S[SHKHY, vSISIRNIELL, TRIN—RPTIZHHE ;

b. ZSPAZE|—TEE, [IFIENEsSRYESER, vindlvy,, WIEX
S, /v A8, =RIMIVOAK;

¢ By =v,,./2, KEDE: Vuar/2 7 Vil S /Kt [SD), K, = [S], X

rth = MM/ =AM 5 N
E@Eé'gz |\\21$é\ tIZEVmaX/ZEl\| !EM[E‘\I\E&E

KEDEMERRNNDFHERIER B —INERENE, ANOaVEs
S8 AENK,E, BB TERMIEEE. K, EXNBSKY
2 BFEE . K EXRGENEZEER/], 8§EER; KJENRRE
NIEEX, BIEHDES.
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3. KESEHEVKA : NEBIEBERNA
N SRBERNK,E, TJRURKELZEEINILNE
RDEMIZANEER CRER) ;5 EHERM—E&IMEDE

1/v=K_ /v .. x@A/[S]) +1/v ..

m max

RSN E B [SIF BN BvE, REZEBEIFEIZ, U

IVvYVISHERE, LEH—8%, RESINEESEMER,
EAMREVERI N/K,,0
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s}

Fig. 13.8 Michaclis—-Menten kinetics: a. effect of initial substrate concentrations on initial reaction velocities: b, effect of
initial substrate concentration on initial reaction velocities showing the maximum reached at saturation of the enzyme, V,

masg*

¢, Burke-Lineweaver plot from which K,, and V,,, can be evaluated.
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PROBLEMS

1. Unsaturated acids react with iodine to form iodolactones:

From the following rate data, suggest a mechanism for this reaction:
Acid k

CH,-CH(CH,),COO"

rel

CH,=CH,CH,CH(COO"),
RCH=CH(CH,),COO~

R = Me

R =Ph

R=Cl
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2. The Diels-Alder reaction between furan and ethyl frans-crotonate leads to two isomeric
products. They can be distinguished sinee one undergoes 1odolactonization and one does
not. Explain this.

3. Suggest explanationsfor the following observations.

(a) Acetolysis of 4 is faster\than that of 5 and the ratio k(4)/k(5) = 58 for X = m-Br
though for X = p-OMe it 1s only 1.08.

(CHy),

(CHYs_
/ ¢ /
Q“f“ T @‘?‘* \?‘“"
X X
a Me Cl
4 5

CHzMC

[J. Org. Chem., 44, 4086 (1980).]

(b) The rate of acetolysis of 8 is 2x10° times faster than that of 2-chloroadamantane.

2017/11/9 [J. Org. Chem., 46. 4953 (1981).]




(c) Acetolyses of the tosylates 9-11-are very different in rate.

Me\N _CH;CH,;O0Tos Me\N _CH,CH,0Tos QCHZ—- OTos
I

| |
Me 9 N N
No reaction I J
O 1o O i
t* ~20 min t% <<30s

[J. Am. Chem. Soc., 100, 1959 (1978).]
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