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SaRTIIE 0T, HlaE KL 34 LK PTG RAT Ry 1-2
o#klcichids,

8 CHSCO-SCOA + 7 ATP + 14 NADPH + 14 H¥

> CHS(CH2)14COOH + 8§ CoA + 7 ADP + 7 Pi

+ 14 NADPT + 6 11,0

Fig. 1-2
A T IRBBBA K 9RREE 4 RYIBEEDREHER T H T, /CILL
B (REME /6 ) & 24K 3, Lol B9 HAIZT Il
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MBATBEERTE4 - A HLhido>-CTHh3, 0= i-CA
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*Acetyl-CoA carboxylase or acetyl-CoA:CO., ligase (ADP)
(EC 6.4.1.2) 2
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E-biotin + ATP + HCO;  T———= E-biotin~CO,  + ADD + P,

E-biotin~CO, + CH3CO-SCoA ——= EL-biotin + "OCOCH,CO-SCoA

++
Mg _
CHSCO—SCOA + ATP + HCOS— OCOClH,CO-SCoA + ADP + Pi

~ : 2

Fig. 1-4

ARGEE)IER S CEMBEBREE NI (Fy. -5). SO
BARNFEEN Y < 9B ML A3 3 ABERHEAKRTHS.

CHSCO-SCOA + n HOCOCHZCO—SCOA + 2n NADPI + 2n 17 —_—

+
CHg(CH,), COOH *+ 2n NADP™ + n CO, + (n+1) CoA * (n-1) 1,0

Fig. 1-5
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small citric acid large

molecular molecular
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Fig. 1-6
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- . activation . - acetyl-CoA
Citrate ————> Acetyl-CoA carboxylase > Malonvl-CoA
A
o fatty acid
1nh1p1tlon synthetase
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i Triglycerides
Phosphatidate <:::::i
Phospholipids
Fig. 1-7
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Table 2-1 Purification of acetyl-CoA carboxvlase from

rat liver

Fraction Protein Total Specific Yield
activity activity

(mg) (units) (units/mg) (%)
Crude extract 13000 120 0.0094 -
1st (NH4)ZSO4 1300 140 0.11 100
CaS(PO4)2 gel 400 ‘ 70 0.17 49
2nd (NH4)2804 &
DEAE-cellulose 60 58 0.65 26
3rd (NH4)ZSO4 & . < - - -
Sepharose 2B : -
4th (NH4)ZSO4 3.7 22 5.9 15
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T4 - ChA ALPFXF -V OFESHNBIEIL T 37 ¢
o4 ke BIRARVET4 Y A —THE RS CARLBEIF EcibhY),
BAETL SIRELE L Bx+ - CeiBEFE RS F-€rofadrsb
=& 35H%, 45 CREMBAXKTFER 282 betim&3FA R
&;;‘), ATIRINSg F5 hotEibs kA 2,

i) TAYR-THE I PE4L-GA DX y-ird 3R
B¥ ok [YCIRFKER V) 9L e B, X (Krva=1L-(A
23 M 3RehdE 9 EALEREIZ FE (Fig.2-1). AT P1o

3

CH;CO-SCoA + H'*“CO —O}“COCHZCO-SCOA

Fig. 2-1
KABBEEL ComN L 1w 3B &fEd (Y pRreyaf i,
3C)YRA LT RB20FPA Y k- THERCGFHEL ST OKR, TH
KEVABTRROBLEBEHFERMERT 2 3.
W) ALFEIFE ELESBRY - i@ TEeRkaFfr-€E4
BreE3IFE 1 vEHIL- A DILEKXIS-EoRRKRF " THE
BlEADP ¢ ELE BTt -F e HEBRTFERD Y 7 - £ o6A2Ab
tlE 2 TREFF 30T (Fig.2-2) R#&49) <3 NADH 9 AEE
2 334nam DoRROBY I )VBESTI. Ao AP TRELE
CHIT-EIRE )bt ATPRETS,

écetyl—CoA + CO2 ATP pyruvate //f~\\: lactate
;><:; ADP

phosphoenol- NADH NAD"
pyruvate

malonyl-CoA

Fig. 2-2
DIGRHRARBE et R 1€ 35K @ TEHIL-CGA LR+ >
—E N Bk " TERIRII=L- GAE B4+ ) 5-IERTHE
WBER S ) IEBHR- AR TEL T oEELININADPH 9
B8 33U pm 04RO BY =& YBIES 3 ( Fig. 1-5 2%5),
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TEHIL-GA HTLRFF5-ERTELLIL- LA WSTOZIL-
CALRRFIIFBET LA T AFILES YHMENTI HATES4ILED
AGnLErepe s e BN IROEREIS (Fig-3-1)

CH3CO~SC0A _ HOCOCHZCO—SCOA

Fig. 3-1
PR RS 3FBEr LTd JTobAa=i1L-6A hiL¥¥:
S, - XAKLIALziL-GA ALRIH-E€, BEES
S CA HRFLI-—Embs T’ Fiyo32),

propionyl-CoA

methylmalonyl-CoA

B-methylcrotonyl-CoA ————— B-methylglutaconyl-CoA

geranyl-CoA - > «a-carboxygeranyl-CoA

Fig. 3-2

T4 - CA L FI93-FIKRINI AMX4L, I K7
A b LS R RENREREFA OB ER T IEEAS B Eeh- T B
EF0E T4 om3T oL+ €A4(Rig.3-3) vk 58K
cad 37 205 i Ak

0

a9 1= ) 0-c-N7 >Nl
L9 1= Rek9 3 R IOT, "
BERBMAREL 2 27T LRA s CO—| protein
L7 BRI E S X
3L, dER AL L o RERNL | Fig. 3-3

RiHc o MRS ke B AR Tk ), Mg
hit- CoA CEPROME e B3 380 A AT A FiL o5, 72/ 3
NT=7 —oidfieli=d Y < o > BT SRR AKR T AT 3 (Fay. 39,
LI3T SOEFRADTCAHAMAINEASLALRTLAALA LA
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) _ R-CH,COR oo
B™ + CO, — B-CO, > R-CHCOR
co,
CH.CO-SCHCH, > HOCOCH,CO-SCH.CH.
b < o) 4 Z J
Ph-ONa/DMF
Fig. 3-4
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Re T2THEBIL TeAL-GARIF ST 2FIL9L T IEF
EALHLUBARLATCR=ILTFS A - LA ( Fy. 3-5 ) 0 A#HE
FHYIBBEARNA. TERZLTFAA-CAR (T Stewart
E 7 Wieland 1€ Y T 4L - oA 8L L TARIHE ED
ERAL R,

H

i

OH CH. Ol OH N
1 [

i
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CH. 0 0 ,
3 e
' Z Ol
Fig. 3-5 -0P0ii,

3-1 TErZLTEA- A OBEHER

T 4it- A BIEKXLH-E 0Ty b - TihIE 3 EHAR
FRAWI M3 ZRBEMLRLT, 745 IL~-CAYKR)RTER= LT
GA-CGA 042 mMEBWT 20 AEBERREGHER RHRY
ALE U TR AR [“CIRBE 48 U 245, B3 3 7K8H0E & B2 L
U Table 3-| KR IFEREBR, BRRRESTBAAT XA ELL R
RTTERRALLS e BGHMRIRAZ I, 7L b= LTS
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Table 3-1 Cofactor requirement for the carboxylation of
acetonyldethio-CoA by acetyl-CoA carboxylase(1)

System H14CO§ fixed (cpm)
Complete : 634

ATP omitted 10

++ .

Mg omitted - 12
Acetonyldethio-CoA omitted 22
Enzyme omitted 10

Zero time

(immediate termination) 10
Complete, but enzyme boiled 0

R(BEEe o0C, 3ABMIMB LIRS D) TRELGKHAERIT L 3
FIMH N AN FLr=LT45-0AE TE4IL- A
LA~ T4 IL-CA YIRRFZI-—E X3RRI EZ T T
BW3IZe RN R AR ZOBERRRBEO T4 IL- A 2B
AeA#kls ATP, R TAv 9444 u58Feh 3. BAHHHAIED
MR\ T @8Rl TCIRTBERR< ik, RBEAEBL 3 5 ihale
< R AR & B BRI | RAARE = ) BR<F RS HHeTH 11 &
0y, 1 ofRarcEl#eh ok, ALOEB A LFERREE S
7 CEHERG 2 TR ( Table 3-2), To0 R, Z0RFAEX3) ) 84
R&E3IAER 0AMA 0 hFe & 32 v dAEl s,

TAble 3-2 Cofactor requirement for the carboxylation of
: acetonyldethio-CoA by acetyl-CoA carboxylase(2)

System NADH oxidized (AA334/min)
Complete 0.038

ATP omitted 0
Acetonyldethio-CoA omitted 0

HCO; omitted 0.002

Citrate omitted 0.006

AEDEIR, THR=LF4GT -6 A nhBiRotEedy, R

-9-



loO : L] 1

5 3F ' i
] 2;5/0‘7/0/.i
] ' .
N _
0O 10 20
[Alcetonyldethio—CoA] (mv-1)

O 02 04 06 08
[Acetonyldethio-CoA] (mM)

0.5

V (umol-min*mg™")

1

~

Fig. 3-6

IMIZeWhhokRDT, KRR FEKZILTSH -CA 2ARTEE =
M43 Km ( Michaelis B ) &K Y max (ARE ) £R)R L £,
LERRtHRENICT T 0BoBEAMEALTHT A& ) K
HIAER Fi9.3-6 ®ESH, ZHE Lineweaver- Burk 770 K=&
(A(HAR ). 20RE)TELr=LTEA~-CA 9 Kn, Vmax B ¢
L2442 76 uM, /o pumol/min.ms% @ K45 s WA, LKA H
<F24 iL-GAtEHe LKBHAD Kn, Vmax § X003 T HETH,
20 xM, 6.8 pmol/min-m3 Z & v HMARBSHR( Fig. 3-7 ),

V (umol-min‘mg™)
LY

, 50 100
' 1/{Acetyl-CoA] (mM-1)

0 X 02 03
[Acetyl-CoA] (mM)

@)

1/V(umol'1-min-mg)
(o] o
IS
\.
. 1]
!

o

Fig. 3.7
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R TTLh=FET -~ GARTES IL-C AR AT TESIL-CA
N5 -dRrE33BhMTHsSH 0| oY, FHERs SRR
WRAODBRRIHTIAHO | T©HIZ eikbin- K.
FlETRRRI IR, BHHRAKBR (HQ) 7 1@o724 1L-
GARAFETSIAR~t LT, T~8MoRo=)L-CAN3 LA L
CRARRERAER - G A EANRNTI. T2 TRR ZHRSHBHBANHAE LRI
STERZLT 4T - 6AIBREARK, 708HK  Table 3-3 1T,

Table 3-3 Effect of acetonyldethio-CoA on the reaction
- of fatty acid synthetase

System NADH oxidized (AA334/min)
Complete * ‘ 0.140
Acetonyldethio-CoA added#* 0.140
Acetyl-CoA omitted 0.014
Acetyl-CoA omitted,

and acetonyldethio-CoA added®* 0.012

* 0.13 mM acetyl-CoA and 0.088 mM malonyl-CoA was used
*% 0.11 mM acetonyldethio-CoA was used '

LRSIRTELrZLF4A- GARTEL4IL-GAIK) D54
—tREIBLOHRLT BHMBHRAKNBE I zAHARIEAST
vt bo,» K, I3 FE4IL-CA <=L~ oA Lo
MBS REE 1A 1R s T EMBB B NSRRI IR &7
ABORBETCHITL4IL-0A t20=L-Cho4irrT LiEA
")*9#}1{/@3—‘) T bt hE KT Bt TN BE ARG AR
B33 e wBTrH3IT, L3 0Te R T4 4 -lA iFBEIT
BEALRA TR Llinrey 2o EBReE s 087 & 5 12 & A
BARBEERH LT R TE4 L -GANKY RIS, TR DB
SETFeHw-0A P x5 -COMEANREY 433 7L k=
T - CAVRBLERTE G ) v w s AoRY L kY
BEOILBReBIN3, LT T4 -GALTEN =ILT 44
CAD%RBTFT Te4L-6A TLRFS-£ cREBBRERTEE
'tt@%nﬁmiﬁ,7t4wa&A-vwﬁ#aa—ﬁo#mmia
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~nziL- GA9EREt BHBARHR AiLsy AR (<. T
DBl Tk T4A - GAORBH RInd AR YOz IL-6A
ORI I IS 143 (Fiy-3-83). 724L-GAHI KT

‘acetonyldethio-CoA acetyl-CoA
acetyl-CoA
carboxylase |
carboxylated product malonyl-CoA

of acetonyldethio-CoA

fatty. acid
< synthetase

long-chain
acyl-CoA

Fig. 3-8

ChzonF4A-CARRERAT ¢ THERMEREL £ 22
Fig: 3-7 KT Llze 2o @5 o3Iy K fAnTehl =L
THA-GAOTELSIL- GA v K¥e5-21rEdd3 KnfEEk
HLTw 3, HBABREODEIHBAERNT /2041 o 5 ErE
S LIBrTeh=nF45F -6A ) Kmfa (F641) LiEITR
C@Eq Lk

0.6 T T
™
=
5 0.4 F 4
r—: .
—~
2
5 0.2F i
~
~
—

] !
0 20 40

1/[Acetyl-CoA] (mM~1)

o0, No acetonyldethio-CoA; O, 0.11 mM acetonyldethio-CoA;
A, 0.21 mM acetonyldethio-CoA. '

Fig. 3-9
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3-2 BEIRERMIBRNKD 0E T ILRR

TE4 - GA HILRFLI-LIREIRBBRERI IR = ILE
L LARMBTR 3. #oT T2 b FE5A-6A 9387y
't#w-&Atiﬁ9&%&1&%3&&«2v%ﬁﬁ@3wfzﬁﬁ
DEND O TRMK H3 (Fig. 3-/0, A pewB ). BBRiwr3 2k

co,
0 i . HOCOCIL,COCH,CH,CH,NH-R A
a,” |'b ///////> 2 272 <
(CH3COCH,CH,CHLNH-R -
aE coott
> CHCOCHCH, CH,NTI-R B

R: CoA residue

Fig. 3-10

MEIETENELTSF-GA gLk LEIEHAIX SIL LK
AL LSS S OME FEREF 9BBETR>» T3 NEAINE
R 3RO, RRBERREXG VGREEAT» . Foy 3-/0 9 BB
ERDABERBRINTH T - BRI S wI - Bt 7 h grpsii &
B b3, #oTERD T BERG M40 B0 0 408 & SRR AUS
v, LUK, —fRI7e FOFRFEATRAE N H L K7Lt D
WkABI G T IRFELROT) 33t KA L T 8404 948
ERN3IZCITEL O, T o RO, REHNERPEALT BB I<E 2T
SVGRUNBYRECR AL, KEDEAMS 32z )
- BRHs 2T - BRTe b arshii A DA 3L ERE
4 35 £TE Lo [,

T | UEBREER O T ER R -2 b L TEEABE IS < Fo 5 4L

TW3 (Fig.3-01), Z20HREMBLUTE FERBAX 4 L & £ F ILALA

R CH30Na

1
R-CHZCOCHCOZCH:5 > R-CH,CO,CH

,C0,CH- + R-CHZCOZCHS.

Fig. 3-11
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Mriz, +rF)vh XPE¥ RSy @A@BeBREL K Lol
ROINDABRBYLALACERAES SRABLARDANBE =0l
AR d 2 TR I EMBX 4 L1: T BN CIRE YR BN
BETHItF 2 5 kgt 2 0 BRE AR, Lk,
R LK T2 | Br8BEBEAD Schmidt B 73 ) BAOLKRA
AL LTRSITINE o T ARMRT ) BTd I RDITRME
UCRY)HBODOCEL SN (Fig. 3-12). 12T =958 1<87

R’ HA\'3 R’
1 . i
R-CH.,COCHCO.CH. ——— 5>  R-CH.,COHNCHCO.CH.

2 2-"s3 2 23

T R’

1
- R-CH,CO,H + H,NCHCO,l
Fig. 3-12

BB e fia L, Hanie T BREES3- L RTLIR. B
O Schmidt RARBBHBATENH TN )DL M3 ld ) 4K
LRTY Kyzad> QIERI<&E > THERBIULREY 3., =0 BREBIR,
ARl TEERT3. Lol Rl 72 REEBX 4L 4 Sl 7 o MF
)OO hrrmrt3 e, HRIa < bTD04- kB DERY KR
BINK. BEF, TUMKE (702 30LaER) LIERAIL T E
FofER t S5 L. JoBRBRET 9 ARk W EERB oY, E K
TE = TEA- A 0F 5 15 BREILAY 0 BHA I~ kB4 T B
L1BETnsVLE L sk oz eobiedd Lk, TOkE, K
VoL OBk L Bk L, TokkE (JandaBR) £ER

HY
i {—9 CH4COHNCH,CO,CH; ——> Gly
CHCOCH,CO,CH
TS o+
> CHHNCOCH,CO,CH; ——> CH,NH,

Fig. 3-13

-14-



€3 50 Comiglidy) RANI4 e K47 L, BRFIa=
75 h-ETRITR—OEBNEBR (Fy. 3-13). 20t 048R0
TELL4ILT YLy XHLLZAFILERF4B-EL, LSIRZ DR pe
ERWEMAMEA 3 v 1mE) 7Y Lo wBS i BRE, TI) BA
19, BRIOINT> 94— &VBEELK, Lk, Fig 3B1RAIS
HIn Sehmidt R R OB BAYARRE ) H K 1< R kAR I< AR
IXGLTIL N eh3ny ) whaM, ERIn< L T 5Hu— 1<
SUMRBINA, G T b BEBES Sl <
BR)OKY) ST EMF R )DL &R )7 L ARG AL ET D

RIOERLEF LGN 2R, Rl= 20 Schmidd R BRI € 40

100

TIMKE (7212 MLk

oL )
— O
o) +H,S0
o O Z
=
o
@]
ko o
oo 50
Yy
o
ae
—{
(O]
o
P 0 . .
0 1
Time (h) .
Fig. 3-14
Table 3-4 Schmidt reaction of acetoacetic acid
: methyl ester
HN3 Temp Time Solvent (pl) Yield
(eq) (°C) (min) CHCl3 TFA (%)
4 50-55 30 5 50 21
17 50-55 30 20 50 35
40 50-55 30 50 50 30
17 50-55 30 7 10 trace
17 r.t. 30 20 50 16
17 50-55 120 20 50 72
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KARBED 7 ) L ETI ) BAME TEEA 3 LiImsy AR < (
Fis.3- /4 )o TOME  Kivh 1= AR 0 AFE Tt 5 3 £ #6752 Atk
<HEATF3 e R Lond o Re & Kk RAEH eBH L r4sh Ziv

BRITG O W hAoNidL L, MY T A o =333 7avndL
LKA G L RRI B Y, T INAFNI 185 ~ 20 BED
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Table 4-1 Inhibition constants of acetyl-CoA carboxylase
for palmitoyl-CoA and its analogues

Inhibitor Ei (nM)
Palmitoyl-CoA 6.5
Palmitoyl-CoA(L) 22
Palmitoyl-keto-CoA 21
Palmitoyl-1,N°-etheno-CoA 15
-Palmitoyl-inosino-CoA » 14
Palmitoyl-dephospho-CoA ‘ 260
Palmitoyl-4-phosphopantetheine 650
S-Cetyl-CoA 10

Table 4-2 Inhibition constants of acetyl-CoA carboxylase
for CoA thioesters of various fatty acids

Inhibitor Ei (nM)

Saturated acyl-CoA
Lauroyl-CoA : -

Myristoyl-CoA 680
Palmitoyl-CoA | 6.5
Stearoyl-CoA : 1.3
Arachidoyl-CoA <1
Docosanoyl-CoA 40
Tetracosanoyl-CoA 150

- Unsaturated acyl-CoA

Palmitoleoyl-CoA 130
" Oleoyl-CoA 44
Linoleoyl-CoA 27
Linolenoyl-CoA 66
Arachidonoyl-CoA 48
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Table 5-1 Incorporation of w-azido—[SHZ]palmitoyl-
CoA into acetyl-CoA carboxylase

Conditions Radicactivity®
(cpm)
Irradiation (30 min) 221
Non-irradiation 5
Pre-irradiation (30 min) - 84

*The mean of two experiments
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Table 6-1 Chemical shifts of y-lactone derlvatlvesv
in dg-DMSO (6§ value)

th
0 IHb
R COCH
Hd Hc
R Ha, Hb He Hd JHe 14
HOCO- cis 2.75 3.73 5.11 8 Hz
trans 2.73 3.47 5.08 7 Hz
) 2.69
CH3- cis 2.71 3.83 4.86 7 Hz
2.75
trans 276 3.08 4.64 6 Hz
i 3.07
CCl3 trans 311 3.68 5.34 4 Hz
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X41Livsa ek atdR -

ANLI-EF5 22 - k) Jewe 4 10iTa -8 e%E oORTBHBLKEY
1) LRl 2L D, BEWALA- MY I i4d104 9 RILTEY
FRIDNGERMT FTe4i-6A dLE¥=5—€EFS3PR
iRt gAAA, 20 e RAH = FAE N RED BRI T, L7,
59k ks 2 -~y oaalsri>a 8B EEFRLE 2
LA - kY nXdid 9 By FNAET A 0PRE 0 FENIRL,
Fige 64, -SRI ULEFH-H40REERH(KII 2.7 mH, HhIW
SmMERD M. 2 51mRAB Y I 7 L 83T LABAAEY 1= 2R ¥
32ewwhoY) o2ethS JTroBMuABERERMKAIT Y- <
430 EHT 32 e md YBEF Y Ik R SH3, |

Rie YABIREI>Z-L 4Ny a8t hera ZHKkED
YNt ER LIt D HEWALA, =) A - A 414 T I TED

[Trichloromethy}

—_ paraconic acid]
g) 2 5 oM
=
E /O4mM
—
u O/
el O o 2 mM
~ 1 //////,
> O/OOmM

Q O

3=

s

0 0.4 0.8
1/[Citrate] (mM~1)

Fig. 6-4
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[Trichloromethy}
itamalic acid]
O
5 . 1.5 mM
E .
: O 1.0mM
= 'e)
—
g O/O 0.5 mM
£
=1
- a///o O
3 8///0/// 0 m
o///
0 s .
0 0.4 0.8

1/[Citrate] (mM~1)
Fig. 6-5

TE4IL-G6A HILEFFT—EREFIHREBAAN 2. T 085X,
WS 4BOAMICTRETLL L -CA T ILTE 513
CTBMAERARED SARG W ITH YV T35 < (40l AMAE 2mH
NaRtel=§ 0 T EBERE MR T - ), REIEH 1= T B,
/v 25 mM o g 2@l B E S MM T & SR T R
12500 5 AL by > =,
- AR QfERINGS, LS A~ k92U 0 R &R
LA-bY2entgiLfyenthortdi-6A4 4 rdssd -
A= 3EEERAT Ag hy T e A4 LE 08389 H3 o3 LA
HR-EAS 0T hHIE L5 3.
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BTE ANI)BAIRZATILZEAI-E 3 TILI- L
DAIK BRI

KEMEDR T L) D (NaBHa) R XKFEHTIL I =T4 V494 (
LM Ha ) ¥ K35 o (BaHg) BR3¢ BT IRY RO RE G 4
ko —HIAREK AR BOTE AL N3 FARETHS. Ik,
IR BNSTILI - ~NDEBRANT ARAI) =L 1T LF
AL M3 RA»T#H 39 NaBHa NBZ 717 b AL He 73 ¢ = 2R T HHs
OB oK T3 0l >Bh3 o 7Lk Lt AT Lk BFFEL
43 2¢ 3 TLG . NaBHe ERAV T 2R B 0EALET ) IR
. LA Ao Rk d 2T = RAYIREXB3 CRH T DD F Y E
pEjeAFER Y 3 e, B3 g Ho RABAS R 3 37,
—% Wrafo#\d NaBHe RE YV BHImPLI - ILAFELIN I =)
Sk s AT 30, x DA MK D) (R CRFEDE
RLERIINAMETEAT I ) IAFREMY RT3 . AfhR
G KB ThT U FPP NaBHy 1< T 2 THEZZ Ay~ 1L E
ARIINR(Fg 7-1) ¢33 3bHTRAERCEMMASG 1w T2Y
WA(BRT T MEAS ¢ Curtins Bl gtz g) BRI E AR I IR
AR TH <L o N-EK 2% >IN 7884 2 F (HONSu) & 9 22
FIL NaBHa =& 3 B2, KL IR T ERIE)RIB S =120
THECEDTHY), —REVILR =TS 7 L2 w0 B35 7
LT AR THI>L E L, 2aFBELTIIND LR CHIFEM I
BAL AN X DR 12 5 TATRRAR 3.

R-CO-C1
R—CO-OCOOCZH5 NaBH4
R-CO-N, > R-CH,0H
R-CO-ONSu
Fig., 7-1
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ANITEA LR (NSu)IAT LR RTS RAKIZTS <A §M35%
WEAF ILTH > T, DILFBEIR HONSu e M- 0u2nF 20l
R4 2 Ko iin F4 T el €T 8DIERI NI,
10 NSu ZAFARFEGAEY T BIBEGE GfSTH3. =
DFEML ZFILE TN SER N 75 o PEBTCRNLS 60 NaBH+ &
AW ALS 3 e A 370 ~ b SR, = oDk ERMAH
7)) BOBLIMALRGBRE Tble 71 1r d e Hir. XM,
ZEAM, NMRZi= & )il Lre. B LT 7iLa — oo @M,
ZAFLEKBERL 030 I G R NMN-V L4 LR LLET SR BA
W32 e TI3, RABARNT 0%t ¥ RjciBE4i 93 0V EsRod R
CRAWIEY, KRELT 2N 5 X SEBBEBHTIANAIN NS 7 R 4L
N0 - T PIVBAL K CT SBAREMRL LT RAVESTS LF RS > 73
b2 BT T , KEAITE3 72/ B0 d- v 5L
NET N FCIMNELL TG e H VT 72 =TT =28
BB L 1c7 ML LT, U0 S TRTELLIBREN-~>
LA% > grefi=llTz =Po=] - ILOMRERE, (557 A%
AR THREALR ) REALIBR 7zZLTH =) — 13, fhiy,
MALE et i diA? e suw—Beqa L, 25 LY RALRESIR
HrEN Tz z1L72d=) - ILEFRRE 33 LM< N-NZTLAF
PILR' =1L 7z =iLP5 =>effALt, R LR 727 L7 7/. /

¥

INIBAI b LRFL LB LT By by > g 28,
Lk by I AeB B ES 3L N O-T i ERI)eH 3 R
24Y >3 )k HEA IO HPLC £ S YRINTE, Ko7 K74 I
N7 ANIYHBEE 2055 -4 yZa Lz ;ﬁ‘&/:g;fﬁ
L7:4&, N, 0- 7'T//bé2\7§%f.ﬂh e3zeizs ) GARejrinrsd e
ABY o TR ZEL s 3,

CHZCOONSu NaBH4 QHZCHZOH

|
Z-p-HNCHCO-L-Al2-0Bz1] —————> Z-D-HNCHCO-L-Ala-0Bz1
!

a
TFA-H,0 Ci,Ci,
—_— s Z-p-HNCHCO-0  + H-L-Ala-OBzl
' 2
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Table 7-1 Reduction of carboxylic acid l-succinimidyl
esters with sodium borohydride in tetrahydrofuran

Product
Ester Temp Time (h) Yield (%)
Z-L-Phe-ONSu r.t. 1 83
Z-L-Leu-0ONSu r.t. 3.5 79
Z-L-Lys(Boc)-ONSu Tr.t. 2 98
Boc-L-I1le-0ONSu r.t,. 25 93
Boc-D-Asp(ONSu) -0Bz1 0°cC 6.5 50
Z-D-Asp(ONSu)-L-Ala-0Bzl 0°C 2 47
CHB(CH2)14COONSU r.t. 5 74
CHSOCO(CH2)14COONSu T.t. 1.5 75
CHSOCO(CH2)16COONSu T.t. 1.5 70

<= (Fig. -2 ) £ HEBF I 0 =+ 7"5 24 — CHPLC) =S ) ARH
Lize 1988 —2 D74 Y= — 220 BRINEIL §Y, AHI=E
373 BROBANRBINT T TR T 2 ek rn e,

CH,-Ph NaBHi, (i1,-Ph H,/Pd-C
Z-1-IINCHCOONSu  ~———% > - L-INCIICIL Ol -
Clt,-Ph Z-L-Phe-0NSu Cit,-Ph
L- HNCHCH ,OH > Z-1-Phe-L-HNCHCILOH

Fig., 7-2

RKLEOE A1 KBREITILR>BAOZELIERNTET T TR AW
A3 e A oke )z, EREO Lo fbWi-hd 3L R 2L
20 FROHFAZARIATL I HREE> T 3,

-53-



%H3H K EE O AY

RERATHELZVT L, |
Akl o i 6B 0 BRIk T kB e AL K,

Eppendorf photometer 4412

Hitachi Amino Acid Analyzer KLA-5

Hitachi 124 Spectrophotometer

JASCO Model IR-5 Infrared Spectrophotometer
Perkin-Elmer 141 Polarimeter

Shimazu Gas Chromatograph GC-4CM PF

Varian T-60 NMR Spectrometer

Varian XL-100-15 NMR Spectrometer

Yanaco Liquid Chromatograph Model L-2000

%701#7"3 74 =11 MeveR 2 ) 510G Fasa &, 1 947
NRETH 74-17 Meveh L) FIL 60 (0063 ~2.200mm ) E R
Wik Rk, ZIYVILEBEF L) 9L (SDS) ~IRYVTTY ik
K BANGE 6h S IL (BT [mm) RV, 7Y 2> - k) RibEe
SPS (A4 L, 037, ol B)OGAIRER AT Re = - D
tledTee722/ - 7L—EfA v R BERAMIRE R, HiL
Toe RS54 R X 100 D224 L- 27 v fAeRANTARLA 4
/b"é&fo‘)é, Fuji HL - /oo ENER5 > rER TR,
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§- 1 HiErmy3 K80

SY T 4IL- GA DiLidt 25—+ 0k
AR BB IGAE S 05 b k7 T o REERIE 0 5L P BA
INT B T 0~ 4°C THIEE4T » k. M A< EmH xILD 7k L
97 -t ImMZ 4L 27 i @BHREL CpHl 75 98 9E4/R
L&,
G 230 ~ 30 8 02 Yl 30 L ED 8% ik, B A L

2 RER Lt AR En (3409) . 248F0 0251 FHRK
reileFouz-HrAET et 4y — 2R R4E, s Fo G,
45AB okl 2 vy eRkH AR 151k /T X G,
bo AR (T EHDELWHEMB R c L (L s70ml ).
AR A= SR HEE T L2 At m2 B0 L ABR ( /763/0 ) 1= LIS
b H & SMKBRIE Y 5 L1 7.5 1<4RS  204BWEH L <4k /boooxy,
20 4 M B o Bk . B S RRRBE /0 ni1 ) > 8R0 ) Y ARATR
Joomf BNl SHEP-RBET 2= DahB L. PRk
FPLE D LABRIEAR ) LEFEE0 Y iy o s L (3mgf
wl, 170ml ) 10120 4 KPEH4E, +77° %], SAHB\ZuNBE LK,
YEBERBL, FILE 33 mM DV FRYY) D AGIER 70wl < iHn,
sovexy, SHEBEIAE L rih 2R K, Bl UApiEEL S22
B< )k L Rdk 02 M JBhVY 9 bR/ 7omd ER0T Fd
sEA e R I ek, b -ARCFEMRe <&l Rk /P0G,
20 A MEONBEEST » 7. BRRELHE T, LRI T2 4
E i 30 fREFIEL o pH & 05 <4k, 20 4 RlFish /S
X3, 200BERM L, B AR EIo mM ) 2 G8D) 2 Atk
flih 20 md ol i EF AT HaTBe L KB
7>t O AMEL 0 wH Y > Ha ) ) afidiRI< | AMEM L4,
A 3o ml TAML B Jo mM ) S#hiDY) O AfidiRT R
Lz DEAE- £La -2 754 (3oomk) |zt /0— 500 mM
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DY) R (4 so mh )0 BFGEE AB0i1< 1Y) BA L K.
WAL 0 634 [ my B A AEOBAE LD, PEAE - 2L Q-
AN T (AF y 350 ml ), PDEAE - €L O~ 2AA &/, BE
BRBT=R =) g 1aL Lo LRER (2439 /4) L, pH & 751
RS 30 ARAEH LR, Jboco xg, 20 FREIAK L, Fom
CEREE 0I5 M AR /o mM JZ o BREAL o] MY SBRY ) D4
R 2 md 2L e CHERIR 250 mh /2 WS M L 74k,
/5 ooxy, pRABEICAHBEL TG SHAE LERE 3T7°C, 304
/If?\;\?zl.k, ?Cﬂ.ﬁfﬁﬂ;? 3}’—/&7/{6 L /= Sephuarose- 2B 754 ( 300
md ) N 25 CTHILPBES k. KEMRAFL /g BEH
YNE ’)IEM)\F.#\J’? Sepharose - 2B MB L LA (ARF 75 nl)e =9
Sephovose - 2B ANB & 025 M EHRE 6o LA >E=DAEAT
ol M )86 ) ) AR 375 md (5 BE) = § AN A,
4oooo x9, 20 HEBIOABE L., B HRREE 025 MERE
BOIM ) >899 94 |nd mnl, 25 <BER /00 mf 1=5
gElEM L <, /oo x5, o ARIZ/M (T4 LB EXHAR
VEFEARDC UL (AF L E5mA), 3,7 my 9FEFR A 54 AL
VI &9 $44/ mgZBAETH 25, 2N IR SPS-TY 7 7YNLT
T KRFLBREA A 0T E—OR P EW LT,

Wi E 00E

FTAYN=TFTH * AF odnd. ) A-BBHEEL P H75)
Ho pmol , 18M=TF Db & umel, JLFh4Y) 9 & pmel,
TRIGAL CGSH) 4 uml, 9mFTLT I (BSA)
0.6 m3, ATP 3 aml, 7E41L-6A o uml, [“cIR
BKE DY DA (0,25 G fpml) 10 pml, ibHIEAERE S,
BBh (Y R - GHBER, Ty ) DA, GSH, BSA &4
RARFT, F& 37 °C, loABAERLIRE 0 ) 2fshic£) AAER
ML, 37 °C, JoARMRE LM bMBIE 0.2 ml T mMITRAE
Mr T e, BET Y - ) - R85 1 B5BILE L KARA D [YC ] Kk
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P RIE AAR A5 mh & INA T R BEA MRS A8 1
t<, Kos ml ¢ kit ~=-h3A R x/00 224 L -3 BR
§nd &z THEFEMEE R L.

ALEHFEQ) g or L. k)R - GSEEA(pH 75)
bo pmol , BEM=TF 204 Foamil, JTHHY H24A & pml,
G5 H 3 umol, BSA aémg, ATP L5 pamol, TH 4 IL~GA
0.1 mmol, RBEKFE )D& 20 pmol, HRALZ/—-Lt >
# o4 prel, NADH 0 urol, e mE -4, 48485
Exof -4 &3@4AL. Ind o4l (L | om) 25 nA
AN BHBRED )90 TR I TR IL-GAEBRWIRENDEIRY,
BEhEmiT 37 C, pARKE LK. A NRA ENLT EAEBWE
14 334 nm OPRR DFRF ESARL, oM LI WHRAER DK,

AXTHFED) A% ol ) A- BEEER (pH 25)
do pwmol , SRR T 3294 ppml, JL D) DA & pml,
GSH 3puml, BSA 0l mg, ATP 3 umel, FTE4L-GA
01 pmel, REKEA) 26 20 pml, NADPH o009 pml,
BRI SRAKEE (754 ) . | nd ot CEB | o)z £1L) AN
SNADPH ¢t T4 it- CA BT ENERY . BBEEm L 37°C,
SRR LT, B Y0 BA b TAAEEEL €, 33Y am aofIX
Ny EIARL, T M2 )RR RNA.

REMS BEARTEE o BMBR. @ A% admd . k) A - JEELEHAR
(pH7.5) o aml, GSH. 3 uml, BSA [2m9, NAPPH
0012 pmol, NEREBBARER. |nl oL (X |on) REFLIA
R e-REO T4 - oA ERY 3§ Cr=ao=iL-GA 0kni=
Y RRERME L, 33%nm 0R OBV IESVARREL ED,
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8-2 %3FErRES 3R

Acetoacetic acid methyl ester 0 Schmidt RAC
NI 1< acefoacetic acid methyl ester ¢ /.2 pu mol) e3RY
Yy 7L AQBER, JnDdhLs, TEAKECIM, 7o0diLss
B) oo —RBERAICRL A Lt RACERM LIs. £ M&EBR 0,5
wl s PLA, %4k /70 C v I4 BBBKA B LT, KAFY) &
RERHRE L7 BAREE ) ERLAT ) 3 v oge BELL.

A - Bensyl acetoacetic acid me+hyl ester

| Acetoacetic acid methy/ ester /04 (P 6 mmol) g 0-F
Sy Jomd B0, KERFR )LL) H20my (88
mmel ) £A0L T /70 ~/50 C[-HRUL4E BAR=ZIL [ o4
(T 2mwmel ) Edoz 75 AW AR ¢ 72, 4R LBFRL /L THIA L,
XAk BARBET M) VATHIR K. B TS R g,
L) hr s S Aok 574 —(203) Z“#ﬁ%(-fto IR A
BEMR = 4 L ( oo 2 ) ‘("%&/5 3r By h-A =.}‘1L,{,¢\(o,2_3
3, 13 %)3EERMN d- TR TILL (05 by, «6 %) Mi'{*_
BRE TN WFREMK M e L TAEL M. |

& - benyslacetoacetic acld methy/ ester DA’ 27 4B (CDUh
$): S 22C3H,5), 3,2C2H, d) 37 (3H, 5), 38C3H
t), 7.3 (&H,S)

o, - dibengylacetoacetic acid methyl ester aiF7 B
(COs&) 1 S LI (3H, 5, 3.2(4H,5), 3.7 (3H,5) %3 (oH,S)

o - Bensylacetfoacetic acid methyl ester n Sehm!dt i

& - Benzylacetoacetic acld methyl esfer FOmg( 0.3 9mmel) &
kY 9 LA BESR £ ml 3B, 7T MOKE (L4M, JOOK A
Ky hSmd EMIT SV CT MR Lk, REEME 01T
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LHFALH 02K 74— (105) THAE L, 7093 K L4a - * 7
) —IL (50 :1) TiRL L ,V—acev‘;/plenﬂa/an.‘ne me+A7/ ester &
e (T BE, 4RE 8 my (79 1), A7 AR (CDUsE)
2.0 (3H,8), 31(2H,d), 3.8 (3Hd,5) 4T(IH, 1) 65 (IH,
b)Y, 7.3 (SH, m)

FEh=ILF4 A - 6A VFBERRVENRDNEE

49 k=T HI=E d@BEEHEL A= L, AFEdnL L,
RAIAAN & p G fumel o [CIRBRAR 1Y) NAERVT TEE =
T4 A -CA OBEERREAT K. 20 M RRAE A ARSI RIRA
ZEBL KA CIREE £ AL Rt WET |- £ 0.5 ml <B4 L
ko 2Ma@iB=& ) pH E8) 6 1= L <4h  Sephadex G-/o# 74 71
T D94 = (AF X 73 o) 128 BELA. KTBRLKHAIE)
S0ENEEHC LIXx 10 epm), DEAE- LLO-ARA YHA70R
M55 74 = (L8 X /0em, 3mH EBhTREILEED) 25 ) #F
W LE, 3mHBHG g 0— a8 M Y456 1=3 3 BRBR G
=6 > TBAL (AR 1), BKgaaoduihefnr (1 2x0°
epm ), 725(\5./%???{{ R4 Bt k Sephadex G-/0 /=& 2 T B LK.
90 % X411 -iF BEOZTIR -1 -TFLBREWLTTA
FILM L 4h RERM LB S5 AR EE Il 0Ly 7000 BFR
[<BL f, no28 md 0 BEhBEE 0d md DFSHARC 4N,
7uatLaBR) EluiT  $0C, SEMAMNILA, BARMHL
B MBI (8T x 0% cpm ) b Amd 0 6HER 2Bl FE
F /lo°c, 24 B mMKARE L. BRBL T SHARKAL =B on
L C4éx09epm), —BPETR Y (1x0% epm) 1Edng dERIRIE glycine
HhE® & 7- draminobutyric acld A l:%ﬁ\uﬁ)} #afoN ) AILE
ANWTARYA AL, §BNTTTY XT3 ) X525 ILi=L
=, BN E )AL o FaeTlL-FERAYTREAL(Z-Fd
i onatita- A 91— (so: 1)), Ehic:) Atk | omid
1239 Y H58:BMEE R L <.
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8-3 %B5FrM43 KRB

2 - Bromopalmitie acid methy/ ester

Palmi+tic ac'd /00 my (2,37 mmol ) & $0 C = 108 L iBER2 €
’;-g\/{()l)‘/ 0,05 ml ( 25 mmol ), ﬁ\% o.] mf (/. 9mmol) €M

L 28R A 01k, KEWMDZ- Fiutsmaau L, T -FiLk & KL,
FHE, REAEFC L - 7L BB 0 T A 9V - T T LR
thLr, Eie AR AMIC A R G AR e )
PFIN 5692 kTI 24 = ((0g) =g THRELA, X T

— e NED S I3 TRML AN e BT, B 12 my (72,4
7). |

AME: ¢, 5573 ; H .66 B, 22,93 } |
Crpty; O Br £ LT 0 3B 2 C, 58 ¢¢,; H, 952, Br,22,.88 7,

Palmitic acid = GFedhy >z fALe, 2eAfafired s
[ A O S 2 = bromopa/mit/c acld me—/—;(;/ ester E487<( #0%),

2'A3:'Jopa/mi+.‘c celrd me-ﬁé;// ester

2 - Bromopalmitic acid me-}—kjl ester /56 M9 (0,4 4 Tmmol)
ENAM-Z A4 Lt ta7 K [nd 1:57'51}\1. TR DL &0
my (/123 mmol ) 102 %80T B ARNIE L. KEL 70 2T
LoaTHB L, AR KA BUG, RME BAE 170354
IAR KT DI 24 — & YHE LA, R -m-NXHF (] 1})
TR R /40 my B4R RT, BB,

A ¢ 65858  Hy/Joo 50 5 N, 13,44 7
ConHiz O Ns e LT O HM: ¢, 6555 ) H, /068, N, /349 ]

2-Asidopalmitic acid

Z"A}fdo/?a/miv’-:‘c acld Me-ﬁﬁ]/ ester  Jom) (0.§/5fmno/)
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$ EMAKEM T ) - 9] - (1:4) 2md 12B0LT EiRT
30 B AN 05M BB Pl EI0L T -F L THRA LI, T T
Bt kd, BRI RME T3 chaSbnBo i, RE/3omy (787D,
FRE, £2~42.5C., m-N¥T)IYEHBDLIE, (2~637C
nEhdpE 5/,

IR C, 64,44 5 H, j0.62 5 N, 14,37 T

CrsHsy OuNs & LT QFtEAE: C 64615 H, 7051 0 N, 1473 7

2-A3ido-LU-"%C] palmitic acid
LU-“C] Palmitic acid (256 m Cifmml ) [l ok R EAE

Falmff:'c acid 06 mg (2.3 amol ) ERBB 123, ) > ek
my , BE so/ml tfa2TP0 T rwBL 4o AMZIILR. K
tmi7aadila oL, FLALEE, HR Lk, BBV EIL
~FIIENL B ST YA 9 - L~ FILBRENZT AL T
4 NEIBME L. BOMAEFAL L) IHF LD HEI 2T NT 5 74~
(05X /2 cm)THER LA, Rt -m-nF > (]:3)TEhRL,
BAIBR IR 3B SO B EEO (RE 5 %, HH
WEME 99 %), BHLTE s AR E NN- X 4 ILERILA
2B ol ml EEOLTEMFRY DG ettt TR LS UEE R
YA R4E 7eaduhraag L KRLASRERRREL A, ) h L S
LI KNTH 74— (05x/3em)Efv, K- NF Y
C121) TR, BibEimaGo B rink ((RE T4 4, Mg
MBRE 79 %) CREBLTAG s MRt L)) - ol mL R
Bl FMABM A T O ol wd & tor T Ll Lo A RICLELR,
o 1Bl T2 - ILEREFRIL 7 andics 1--,1\#&,\(,7-\.‘
g LG b KA B, MESMR LT B8 B ( REF 95
%, AR EAE 7 )

Long -charin dicarboxylic ac'd monomethyl ester
Tetradecanediorc acid 34 =13  jhexadecanedroic acld & z7 Y

-61-



LI pI3nra oL ) - Lk ORBAARNAER s ) TAXSILTRT
Lel 4l BZZoNBMORY HA=EY FH AL, BIXHILLA
F L e4587<,

Tetradecanediofc ocid methyl /-succinimidyl ester

Tetradecanediofc  acid monomethy/ ester Soom3 ([ 7mmol)
L N-ERDFLaNJEEAI N 2/0m] (L8 mmal )ET LS5 E R
953 /0 mfIcBL, KAT NN-Z2 90Xzt g4 3K
3P0mg (L& mmel)&fo2 SHEPTRM o gRER ol/md &z 20
AHREE L 245 2B € PR U PREENR L BRaEBRT 4 IL 1= BN
L7zo K, BERIREBKET FY) HAKBR, Kol » RABECEILRRE L

-Z/'%éﬂﬁr—ﬂﬂf"—gf’)i@FMLé'lb-m—A:\: 7 >3 ﬁ_éﬁsga(_/i. ‘/5("%
Wlo my <6270, BRE Fo-82 . I5IEERTAIL - - O

43 ) EfEdl BRE P3-P5TC ofsRES <.

AHAE ¢, 6325 5 H, 886 S N, 357 N
CaHys OsN L UTOEEME: ¢, 63,48 S H, 080 K, 3. 52 7

/6-Hydroxypalmitic acld methyl ester
Tetrocleeaned'olc aeld meﬂj/ /—Succ—in,‘)m'ay/ ester 50 mg(
013 mmel JEF RS EROID > Imd1B0L, KELKHES

Y Hh /2 my (0,32mmel) Ema T EMET /1 SEFHARS L. BEAEE
o] ml WLRAERERL LT HBL, Kb, Bl 2y 25

02N D94 — (32)ERY, N> -BEBSGIL (/03 ])

DRALT 27 my nFEMEGR(IRE 75 L) SN E BRI GI-
m- nx b ) BB L. BBE SE- 5T C. -

A ¢, 7l 2l 5 H, 12,03 1
CaHse 0 €1 2 98tBAE 1 ¢, 7/028 5 H, /1,76 .

/‘*/”7:/uenesu/-/ony/oxy/m/mi7‘/‘c ac/d /7167‘747/ ester
/K-H)’a/rl’xyfa/mf'fa‘c, acld mc-%/y/ ester L5037 ( 52 mmo()
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t ) 2y 20 wd 2iEinL, KART I p-Fils > RiLd =L
- /209 (6.3 mmol ) &Pz 25 BFMAEH L /2. BEEEZ 4L THAL LA

B e Kk, | M EH, Koo FAEBKHEER T 229 hoBUk L.
BB B RARAEL L) IF T AJa R =T 74 — 28 )4
Bk, R=t>-BBodi (5o0:]) vifh LD EFR. KT
J4P g (6D L AR oAt T8 AfBE LA, BRE
6/.5 - 462°C.

AMIE T C, 6548, H, 5./F 7 S, T35 %

CouHen 0.5 b L o#t Bl ¢, 4543 ; H /5, 5,726 )

/6 - ,4}4'c40/>a/mi7"fc acid me-/47/ ester

/6= p- ﬂ/ueneyu//on7/r>)r//oa/M/'fz'c acid  methy/ ester fooog
(2.3 mmol) § MN-SX S L KILAT IR /0 mh 25ERL, T4
FhY 9l boo mp (2 mml )t L EIMTHAIEE L . BEER TS
LTHA L, KAGB KRB 7 a9 ATH U=, B LT 5N
T<BBEE A9/ S BSR L. 253 5 9574 S OfEiE
Bk, GFRERBL )1 FILD AT 0T ETH 74 — (/0N
LA TRR)TRBE L LS 0 /2 ) EBR. HRIE, BT 0650
(12%)., FghoBR, 2120 cwl, /745 em™

//’AJ;'(/O pa/m/‘-//'c acld

/{‘A}/'cv/v/m/m,‘f,‘c, ac/d me%{;/ ester Svo 9 ( /6 mmol)
Ex9) -1 [l koL, IMKHMLDY) o 24 mf EWLTE
BT 3BERHE Lk TLa-IL EREBEML IMBHRIML T )03
Lol Ui, KEAARBKIAIGE< T 5 > LTHIR L AML 718
SHAKAE LY ) -t KIS BEERLE. AT 36om (T5H),
E S0~ 5o, 5 %C,

AKRE 2 ¢, 64,93 ; Ho/0%9 ; N, /1394 }

CitHy 02 Ny LT OBB48 2 ¢, 6461 2 H, 10.85] [, N, 143}
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/ex a decaned. ofc ac)td me#f/ /-yucc:'n.'min/// ester

Nexadecanedioic ac!d  monomethy/ ester [.927 ( 3 0 muel)
(B ¥ v LT, Fetradecanedioic acid me+thy! /-succinimidyl ester t
Aotk ibtise 08259 (64 %) nfES S, SHEBMHARL S
L= - NEH-NSBBERLE. #E £7-787C.

AME e, 6521 2 H, 736 5 N, 3.3€ )

Cis Hsg Os N € LT )3T M4E 2 C, 6475/ S H, 524 2 N, 3.27 yA

/& H/o/y-ox] stear’c actd me(—f/// erfer

Hexadecanedipic wcid meﬁ{// [-succinimidy/ ester £0omy (
0, /2 mmel ) & A\, /&-A/c/roxyloa/ml‘f;‘c acrd me-/ér/ ester O BHA
L AH Wik E4T\ 26 m3 0 BEJITEHFR . BE 70 ). AMAI=
AEBRL 4 /L - m-nZ > h S HEESH LA, RS 65— 655 *c.

MKE ¢, 72,40 5 H, /2,20 %

Gy Hss 05 € LT NEtH4E 2 C, 7256 , H, /2,78 %

/ob’/"7;/446”€5'u/14n7/ox7r7‘ear,‘¢ acid me#j/ ester
/J’—/‘//c/wx/r'r‘ear.‘c acsd /ne-ﬁf]/ ester 250 "7 ( 0.80 pmmol )
ne, /K’A/JVO)‘//M/M"%'C acld /»ff—ﬁ;’;/ ester 0 A v BEE o #RE
=80 276 my (76 %4) ofiatBr. ARAI= m-AFT =05
BRodh LK. B8RS, 60— 69 .
AKGIE 2 ¢, 64,54 5 H, f50 5 5. 645 U
CagHee O S € LT o#f Bl ¢, 666, H, .46, 5,683 7 |

/8- Asidopalmitic acid methyl ester
/3‘/"7;/14e/left(/fon/v/ovffem’/c acsof Me-f%]/ ester 2§ 0 "] (0,5 mmol)
AT H-ayidopalmiic acld me-M// ester 0 ot 6 Bk oFAEE LT
/&L mg aRS5P5 > WONBEIMER ( BF G4 % ).
Ag4B ¢ 6719 . H, /l.eo ; N ./2.37
CGiHm 0o Ny L2848 ¢ 6721 ; H 10§9 ; N, 238 Z
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/¥-Azldostearic acl/d
/P-A3zidostear;c acld metiyl ester ,Po my (053 mmsl ) M5
/h—ayidopalmitic acad  LRIML L & 45, /1 6Tmy (98 )) 9 B
943, AMABIRT Y ) —IL - KNS B L. By 58-57°C.
NM4B 2 C, 66,29 3 H, 1083 0 N, /2 P) L
G His 0o N LU TOBEM ¢ 4642 ; H, 1084 N, /1271 %

/é’ AJI'CIO‘ [/é,/(°3Hz]Pa/m,‘7"fc ac-‘d
B PH) ARKLEDE T Y 96 ($55mC/mml ) fJEmct
fetradecanediore acrd  methy/ Fruccinimicy/ ester Z7 m) 22N

‘%%’:EQIJ' T ks ERv7235 > o8 md t 27T 30 zz—ﬁ%—jﬂ{'i:f*L

ZANLC. T A% — 1 Lok KBA) 05 nd emirdh 7D
BhiLA Jmd, |M2EEh 2l Etoz d< B, BEAERE AN

ARTRL, k2T 288~ KETFIRLAs0RE 2 BML, =

JI=L, N>t Btk HIE 4GOI L A BAELE )Y

»08 ml [FHBNL, KRR P b T > R k= o my A E
) o B (0 ml) Ednz 7 o3RRS LR, A AREKE 7

Doty |mk Tm2E<MHh LG AR, FTBi, fhrTiM
358, kviko o, BHE BESIEE 155 hrKTAE 05 md 0 NN
SA G LTy RN TUAT R ) DN 20 my ELTE

BB B for e e Jaadiin | ») Etei KE L4, AThEE

BARERTH O ATHML, BBl TSR HBE LY Fen
56931 KT524 —(33) I8 B L, N - TER S 1L
(ro0 2 1) THBALKMFMNIS BN & T BMLTHES KK
BELY I - L os md 2580, M KERAY Y TA 0/ md EtRD
TERT bBAMIEHE L. Ieokita I md Loz Mg, KTH
TREBKIREE < T D ATHIR L o WBRE BB T AR
= f :\/f?jﬁg 7aALE I o24 —(FJ 0ORKiLn Xy /-l : TR,
20: 1ol )RT ZOMMAMRGFIEFSR-OE- 7ETLE.
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Wexadecanedysie ac/d methy/ /—fucc/‘m‘m;o/]/ ester & AR
fle Lz, Ao esir> i3y /P-a3ido- [17/8-3H; Istearic
ac,'d t@l’f—\c

/K—P-Z/ueheru/f“"y/ax]/?a/nu‘v‘v'c ac/o
/J’/’—Z:'/ueﬂefu//c;n7/ax/lﬂa/ml‘—f‘fc acid  methy/ esfer 5P g
(268 mml)t §8h 9/ =0 4md 128U, 1MKEELS Y 4
Ll wl 2L TERT LSBH A2 . | HEH e M BEILI= L
745 7 d il dad, Uk LEERKMIER 7 4 v 0 TR <.
RBL A SHREAEC A% T3 A& LA, RE 2235 (
79 % ) . BE 745 - 2.8 cc. AMMAIz-EE -T2 5 E

f5da L. BE 74-745 "C.
MR L C, 6492 S Hy Tl S, 7.33 4
CsHyp Op 5 €U T oBfBIE: C 6456 ; H, 278 25, 7250 7

/¢ Cyelohexylaminopotmitoc acid methyl esfor  hydrochloride

/é-p-ﬁ/uwem//my/o)y/)o«/m)7‘.‘:. ac/d Y (0,28 mmel) 1=%
Junx ity 2.4 ¢tz ERTCHAAMT A, Lo T ILED
2 LARBEEN VB 9 )~ <B DL BFlo=7V L3
- Z-FIBREM L TR TFTLILI4E BBl 2B ShrBBE S
DAF I HL IR TD24 — (53) 125 )R L. 722 K
iLa- X370 =L (ro: 1) 28ABL 455 h7ia7T it tBlKE-7F
hoe R 75 38R ERGTadiane L. BZ 65 my) (634,
AMIR I a2 fiLh - m-NF 4 > 085 BfsSaL =, & /20 %,

MFGR 2 C 6024 S H L SN, 348, L dbo )

GyHasOuN ~HC - JiHo0 € L2 DG 8.2 ¢, 67 61 5 H, IL4T [ N, 343,
&, e8 %
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§ -4 B 6EIE3 3 RELDED

Tr,‘r,//o 0 M e-fﬁj/,omﬂa conlc ac/d

INGEEF N Y o HASg (a2bmel), Bk Ta 5 — i 36 ml (03P
mol ), EKBEBE 30wl ( 032 mel) & /800 —/06°C T 0 A1 A
2 74k, K 4ooml tmz MES AL (BB FBEAT 7 1. PR
LIRABIE 200 wd 9B0KIT RO L, SRANER o nd EM L. REPLA
ALEREREFRLA. RE 357y (520 ). & di5~i87¢,
TGO F 05 BEESa L T B, 95— 555 °C 9 BEAHINmE L,
(i md 57°c ) |

AV ¢ 2020 D H, [34 Sk, 2280 K

GHeOe €l ¢ VT OSTEBM Y C, 222 ) H, 2,0 el /258 )i

7;‘:'&4/0vae#y//'+ama/fc aeid  disodim  salt
Tr,'cl/o;—omev%j//;qrncom‘c' ac/l 440/ ( 2.0/ wol) & 20 m Lo
K1HBLT [MKBLF LYV DA 32 ml &tnz . Ei%T 204 1]
RAHh EBMBL, K- TP - Lo s RBLLR, BE 357 (
70 %), ME 23857 3 ) e ABE, Dgkegdl /70 o,

Me#%]/paraumc, acid ethy/ ester

Acetylsuccinic aci'od diethyl ester L 60] ( 4,45mml ) 2
Bz /—I 30wl 2B/ LIKET KELI)EFRYH G 020
3 ( E3mmo/) LT LS BEET L K. AprbBREM R /245 R LT
B SNESRBERER IS L TFA L, AeimBiBA T b & KRB
REZLOCTHPB L= Bfh LB Kl az) 04015 A
Jox M55 04 — =5 YABFBE L, 378 9ERY £ R TZHEARYY
Ll T4k BN L —BEHRIS L (3 2 1)T4F~ 7.

tyvans - Mﬁ#J/paPACon:‘c. oer'sf e—,%j/ <stev

BE bomy (& J).
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AMIB 1 c, £5.80 5 H 7./3 X
CopHpr O ¢ LTOZEB C, 55,0 7 H 703 X

cis - Me%'A///mraCon,‘c, acs/d "/’4]/ ester

RE /Fomy (23 L.

AMB L C, 58693 [ H, Job #

C:Hia 04 t LT Bia: C, 55 P0 ; H 703 X

-/Jtreo—/"le#]//'%ma/;c cesd o/.‘e#‘// ester

RE 220 my (28 %),

ANME L ¢, $503 2 H, d2T %

CroHir D~ t L2 0t : ¢,8503 ; H &3/ %
todNgN Y4 (e TP BN A v EA N TR,
WRAY, RE 7/ %) v NMR, HERHE I 2~ T3 2«— 73 )
$-n st e AL oh, IR FIULAT L EIBIK
F MERIIL i methy/paveconic weid ethy/ ester € —BLL I
S G 2T R UL GFILERAFANEALAGTHL 3 2 e XN hD o
ke NV 4R AAME: ¢, 6302 jH, 708 U
CraHaz 0t LT BIE Y ¢, 633% 5 H, 688 %

+rangs- /"lc%ﬁy//ba)—acan:'c acld

trans- Methy/paraconre acld a&thy/ ester 770 #] (4.4
mmol )E EMEBE- X C131) /0 4 R@EBDL 3 EM D
BEL L. BRLIEBIAESEE I e ndiLh - - AN 55
G Lo RE430 my (67% ). FRE, 22-¢4°c ., AMA =L
Sy oRith—m-A%Y S NSBEHBRLE. FBE PY-FULT,

Atk 1 e, 4979 , H, $85 )

CcHp0p C LTNEHM¥4E 1 C, $0.00 ; Hi S do }
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crs - MC-M///)ar-Acon,‘c a.c/'c/
¢rs - /‘fe%—/‘]/,oc\rc\com'c ac/d 87‘%]/ ester S3 J < 78 smmol )
% 6MM, :‘/“-7,' *17 > ¢l 1) 20 m! l:%ﬂ\LZ 3%?5‘7’3?’%&7%\1L

. REBLIBOMARAL Jun ibh —m- Ax T ) Bfadal
FRE, Jo7 5 —ro b S c. AAMA ISP

Je. BE 720 m3 (66 %)
Y etk - a- A F S B Lk, BE /o) -els T,
AAE ¢, 49,94 5 H, 585¢6 4 o
CHy Of L LTaHBHM 2+ ¢, $0.00 j H 542

§-5 B71FIM33 KRB

N- Ben‘)y/ax/carban/«[ -2- /yﬁgnj/a/an/na[

M- Beng//ox/carbonj/ z-/;/{en]/a/anme /-;ucc,mm oy ( ester
200 m) (050 mmel)EFPSEFETS > 3nd EBRAL, KENL
_d'\‘bﬁ"}’ ~YBH A KP M3 (/.3 mmo()iﬁ‘z.z/’(‘im‘c | &)\ RAvE 2
foo RASKE /0% 71 S05kRRITT Y RS TRALR,
BB ek, BRREBAF TN Y D AKER, KeiLo mih Hkik
B2y A AT H L. REELTH S Wt LEERE LS - mon
X NS Al T=. BB /20 ma (P ). fE, 94 -4 5 c,
W7 -4/ 7° (¢ oo, EroH ),

AMGB ¢, 9/ 30 ; H, 671 ; N 438

CnHig O3N £ LT Ot ¢, 7/56 2 H. 671, V491 %

ZORDINTBAINLZAFL) BLbLEeA#op AT T<.
7 o ENTEHMH ¢ Ri=7.9,

/V" Ben‘)y/oxfcarbony/—é-/euc/noC
BhE 36-37°C, A7 -22.8 " (c Lo, EtoH),

RAB L C, 008 2 H, n36 5 N, S8/ %
CaHoy Ns 0 LT NG IA C L6 T H Kd>; N, 857
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N BWJy/UXXCarbDHL/~A/§ ¢-buteoxy carbony [-2-lysinol
NG, fo-8/cCc, W) -8 T (e ol Erol )
AMAE L ¢, 62.3] 5 H P2 S N, 50 %
GiHio Us N2 £ LT 0GB ¢ 6227 ; H, 828 ; N, 7.6% /-

N-t- Buﬁx/cm},pnj/- L-[soleucinol
MARHD, W) -25.2° (¢ /75, E¢oH),
B8  C, 60,857 ; H, /o357 ;H, 432 4
CoHos GN & LT ORBE: ¢, oo | H, P87 . NEKS L

N - ¢ -Butoxycarbonyl- p-homosevine bengyl ester
S, s7-£2C, B +39.6°(c o0&, EtOH) .
A4 ¢, 62,/ ; H, 7525 N, 44¢ %
Cr6Ha3 Os N e Lr9 tBiE: C 6202 s H, 7,45 ; M, 453 7

N - BenJ//oxyrarbon]/—Dfhvmofer-)'/-— L-alanine bengyl ester
BY, /2730 C o RIY -4,3°(C /17, BEroH),
RA#HE 1 c,63.90 D H, 438 N, &7/ %
CooMHre O Na e LTO3TEE 1, 6374 ; H, 671 ; N, 672¢ %

L- Pﬁenf/a/aﬂ/'ﬂo(
N- Bengy/ox/carban]/-L-,D/‘en//a/a./;/'ﬂa[ oo me ( S/ mmol)
ELY) =B, KT D AE) EATHEL AT~ 2. BY

TR TREAMLITES haREEL- Tioons AfEd Lk

‘1'9\% /30 1 (P2% ). &‘5)72‘5_73‘5—0(:. [W12° -23,9° (¢ /o7, EfQH),
) v
( X ALIE C BLE 92-747°C, W' -25,6°(c /037, EroH) )

LY HARE
X441 L phenylalaninol 25mp (0./)mmsl)ET h5E 275
>2 ml = Bl M- b&ﬂjy/ox/ca—rbon]/-é—p/,en]/aﬁ‘n,'ne /—f“‘-(—l'h"ml‘c!]/
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ester 70 my (0,/P mmol) P02 Ep v 205 G RTC [2. RABL T
r BohrEARER S B L, HKaBR, K, R pihAE TR
HANGER, Kk kb, £kt~ 552 LB LR, BHDL
UGN EBFBR LS 1 - m- N X a5 BB . 03 43
my &F % ), %&5) /66-765°,  Al- BC”JI/"X)’CCW))OAJ/‘D’,DAP"]/‘\/M\MC
/-)‘uccim'mioﬁr/ ester T AVWT @ﬁ@&j\‘/‘ﬁff\) P-4 o P1dsd 245
£, BhE, 1541560, |
22T L, e DL ) it sk B ME) 2= <775 7
F = (HPLC)EBT T hTAE- 9 LU HBREReH-c— ) ¢
52 ( Nucleosi] 7C,p , TR =k ) 0| MBEEE+ K Y DA 132)
3 Tif?gﬁi\‘ffﬁ,)z& ) 471 /.—p/reny/a/an.‘nOL 12 3§ A R A f; < HES I=
N - bc‘g;’/ox;'carbon7/—L—p/en]/a/am‘ne /—;uu.‘m'm.'c/// ester & AR
LA UG BENTIRI= L L-D 0 JMdEa BB T AT A .
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Abbreviations

CoA, SCoA coenzyme A

ATP adenosine 5’-triphosphate

ADP adenosine 5’-diphosphate

NADH nicotinamide adenine dinucleotide reduced form
NAD" nicotinamide adenine dinucleotide

NADPH nicotinamide adenine dinucleétide phosphate

reduced form

NADP ™ nicotinamide adenine dinucleotide phosphate
TFA trifluoroacetic acid
THF tetrahydrofuran

DMF N,N-dimethylformamide
DMSO dimethyl sulfoxide
Gly glycine

Ala alanine

Phe phenylalanine

Leu leucine

Ile isoleucine

Lys lysine

Asp ' aspartic acid

Z -+ . benzyloxycarbonyl

Boc t-butoxycarbonyl

Bzl benzyl

HONSu ¥-hydroxysuccinimide
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5

FAR KRR Z ALK E 0 & = FAPKFE FEBHE L=t
Uit nthny, Mo Hpadbe Wby 4 LETE LRI
X% ¢ AT Y 1 AR )

$RrEREOBBAC)I 29 THMEENNE £ 27$2 3 L LG
BLRE L L f 35 RELERe N =4, ALK i2BE
Lew7i K33 UL A ERAE VDRI EET oL 25, 45T
REGH RHRVGHE CORKSBH L1~ iFEL 3 LA E—
PRk, REARMS, BBEMS 2 D e 33 LANEL S wiBH
RE SRR LL T,

AFRERA LRI >0/ AARBBEN S Lok ik E
LTRSS U P RN T4 -T2 0440485 LLwrrEawrT |
Wieland B BB L 2 3. WHLA 0 BIR) ) U £13 0 - 2
WEEL I URERBRBAR MY L fi3, $R1EABE Lo
REIZLRBEERNETI U HLF3AEANE ) EHhl=bil? L L
T 9.
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