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12, 8B E LTRAFICHMEFTEL TS, £, Fox OEMIGENZ L > TRAI R 2 EEFHR
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aminocyclopropane-1-carboxylic acid ; ACC)Z#EH T 2N O T\ D, T DB T
X, ACCO Y7 BERMDACCH F v & —EBOMBAERIC X 0 (LI ofiE L. =F L o 4Rk
T5HEHZEZHNTNAD, (Scheme D[1] L2rL, =F L Ui~ EDHACCH B DE 1B H)
RTI/KFE T FUBE), £ LT, ENLICHT HEBIROFEMIZOWTIE P S
TIE I TR0,

Fxlx, = F UV oAGHRBEOERN M Z BIE S LT, ZORIBMATH HACCIZHEH
L. 9 TIZ. [ACCH,0)] (n=1-6)7 T A% — 2T 5 BRI R fENT 21T\ . ACCOREE & %2
TEMED T T RS —H A RN 7T D ZB O LTz, [2]

AWFIETIE, KK TOACCO T v b U BES LT F L > Bl SIS 2 BRER 11 12 fiR
9272012, (1) [ACCH,0),] (n=1-8)7 7 A X —IZBEJ DN 24TV, & — KFnE I3
HACCDOKFNIYZ T AL —FT NVORELERATL, SHIT, TOV TAX—FT )VEHNT,
(il) ACCO N i o 7 1 b B EkERE (neutral-zwitterion BR) & AT L7-, %12, (i)(ii)
£V ({)ACCH B DT F L A AR O BRI (23 1T DIRIEK o5 D& F & fst LT,

[Jrik] EBOFHE T, WM oo
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L7,

Scheme 1. Biosynthetic pathway for ethylene !
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D ACC O+l @Ebizid, L7 &b 6 0 FDKRBULETHY | ACC(H,0) 7 T AKX —
W, B KRBT 2% ACC DKFI7 7 AKX —FT /L E LTI THD Z EAVAB LT,
ST, KONV T L LTOEBMRZRD ANVD e, ACC(H0) 7 7 A X —2fk%
Onsager Model ([ZHU Y IAA CTHEGREIR 21T o 126K, KB D ACC @ neutral form &
zwitterionic form (ZRHT A F 7 ADHBE T R F—7E L LM EHIcH LT, T TICHRE SN
TWB T Y Tk A E & AR FREESD 2 N TE 7=, (Table 1)

(i) ACC D P& oo 7 o b L R EhikAE

ACC-(H,0)s 7 7 A X —IZxf 9% Onsager Model % FW=5tHNS, 7T /eI LRF
NV TCHEE T 2 bR BEIT 5 Direct fifk L . KO TEN LTIHEN L7V 7 a ko
BENZ X % Indirect HHE (water-assisted M) OliffE L b 7' 0 N U BEIfEEENK . T4
OMMHEITT D Z ERIE STz, (Fig. 1)

(iii) ACC 22 & D= F L A ik

AWFFENTIT D ACC DKFNZ T AL —DFfEHTHERNG . KEBEHENO ACC 4r1I12i%. FEH
ZED B KRG OB N" S D Z Enbhotz, Lo T, ACC »H DT L
VAERBBREORITICE N TIX, Tr b R =T b T T = o e R L
LCOKGTFOEBENEETHD I ENREBINTZ,

Table 1. Gibbs free energies® and equilibrium constants between the neutral (N) and
zwitterionic (Z) structures of ACC and Gly in aqueous solution®.

Entry Temperature Method AG(kcal/mol) K=[Z]/[N]
Cale. ACC- (H20)6 298K B3LYP/6-31G* -9.9 2.0X 107
Calc.”! Gly - (H;0) 296K Mp(fe)/6-31+G* -10.3 4.1x10
Exp¥  Gly 298K o 7.3 2.4X%10°

* These values are given relative to neutral structure.

®Aqueous solution is simulated by the Onsager model.

1184i cm!

TS - (a) TS - (b)

Fig. 1. The transition-state (TS) structures of ACC-(H,0O)¢ in aqueous solution, at the indirect
(a) and direct (b) proton transfer mechanisms, obtained at the B3LYP/6-31G* level coupled
with a self-consistent reaction field (SCRF) represented by the Onsager model.
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