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Absgtract A gudy on the gructure and intramolecular proton trander (IPT) of hypomycin B (HVIB) , a novel
type of perylenequinonoid photosendtizer (PQP) , with ssmienpirica method AM1 and HF ab inito method
with 631G™ "~ bass sts has been performed for the firg time in this paper. We desgned nine node
compounds to sudy the efect of the Sdechain and made conparion with perylenequinonoid(PQ) . The nogt
important results are: (1) On the ground gate , the barrier of HVIB' s IPT isonly 20. 0180 kJ/ nol (for versa
ocorformer) and 37.9819 kJ/ nol (for paralld corformer) , o the rate of IPT isfag. (2) The Sde-chain hasa
little irfluence on the barrier of HMB’ s IPT, and the IPT barrier is nogly determined by the conjugation
gructure or the resonance node. (3) The charge of the proton tranderred increases on it’ s trandtion gate.
The IPT s barrier is linear to the change of the atom’ s charge for nog Smilar sytems. (4) The barrier of
HMB’ s IPT is linear to the change of the H-bond length or hydroxyl O —H bond length. (5) Conparing with
RQ , with only one IPT node , the IPT and the resonance node of HMB is ill dmilar to RQ , which isthe bas's
o HVB’ s photosengtization.
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Table 1 QGonparion o the caculation result of compound 1 with different methods
. Energy dfference .
Methods Barrier (para.) ] Barrier (vers.)
between the two iomers
HF 631G™~
(indude ZPE) 29.5264 15. 5088 14.0175
|
AM1
(indude ZPE) 73. 6040 12.5742 61.0298
|
321G™°
(indude ZPE) 72.1750 17.4281 54. 7469
| u
AMY/ / HF 6:31G™ ” 48.6734 15.6782 32.9952
AMY /| HH 6:31G” "~ + ZPEwn 36. 5101 15. 4793 21.0309
" 1 R'=R%=R*=R*=R°=H : 9 ( 3),
- I_p2_p5_11.p3 pi_
o) 0 2 RI_R =R"=H; 3 4—X5 IPT ’ HVIB
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1 , S R'=R*=H; R®, R*=X;R°=0CH,
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2.2 Table2 The IPT s barriersdof the HVIB series conmpounds
HVIB 1 9 IPT Barrier Energy difference Barrier
1 .5101 15. 47 21.
41.69K/mol () 15.99 24.77KI/mol (), 36.510 5. 4793 0309
2 37.7889 13.0189 24. 7699
RQP IPT (241,
3 41. 4572 23.7078 17. 7494
(85 250 K/ nol) , 4 41,6898 20. 0342 21. 6556
, HVIB . , 5 33.3971 13. 3422 20.0548
, , 6  35.5107 11.3125 24.1982
IPT , IPT 7 35. 1960 19. 2068 15. 9892
FQP [1,3]- 8 36. 4356 15. 6814 20. 7542
' 9 40. 3495 18. 7031 21. 6464
2 ! HVB 37.9819 17. 9639 20. 0180
11.31 23.71 KJ/ ol , HVB PT
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, IPT '
HVIB IPT ' ’
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, FQ [8]
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, IPT ’
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3
Table 3 The changesdof H(17)’ s charge in the processof IPT
2 3 4 5 6 7 8 9 HVIB
para. 0.4078 0. 4086 0. 4063 0.4071 0.4120 0. 4084 0. 4067 0.4072 0. 4066 0.4111
vers. 0.4112 0.4113 0.4116 0.4121 0.4110 0.4110 0.4125 0.4101 0.4116 0.4129
TS 0.5364 0.5374 0.5347 0.5357 0.5388 0.5382 0.5349 0.5358 0. 5365 0.5371
4 (A
Table 4 The changesdof the nolecules dructuresin the process of IPT
1 2 3 4 5 6 7 8 9 HVIB
0(13) —O(14) 0.359 0.360 0.365 0.364 0.351 0.359 0.361 0.362 0.365 0.358
para. 0(13) —H(17) 0.282 0.282 0.285 0.285 0.275 0.271 0.282 0.283 0.274 0.278
0(14) —H(@17) 0.722 0.725 0.732 0.733 0.706 0.710 0.727 0.726 0.721 0.713
0(13) —O(14) 0.334 0.359 0.353 0.353 0.359 0.357 0.348 0.358 0.34 0.3A4
vers. 0(13) —H(@17) 0.684 0.692 0.676 0.680 0.699 0.699 0.673 0.687 0.690 0.680
0(14) —H(@17) 0.247 0.249 0.242 0.244 0.251 0.257 0.242 0.245 0.252 0.245
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D, 53t
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Figure 1 The barrier of the series nodd conpounds IPT is > HVB

linear with the change of the H(17)’ s charge
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Figure 2 The barrier of the series compounds
with the change of the Hbond' s length

IPT is linear
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Table5 QConparion of the IPT of compound 1 and RQ
Gonpound 1 RQ
para. Vers. TS para. vers. TS
Barriers (KJ/ nol) 36.5101 21.0309 40.1524 23.9736
Charge (e) 0. 4078 0.4112 0.5364 0. 4079 0.4111 0.5370
0(13) —0(14) (A 2.727 2.72 2.368 2.727 2.724 2.369
Lengh of Hbond (A) 1.944 1.939 1.222 1.943 1.942 1.222
Length of hydroxyl bond (A) 0.973 0.975 1.255 0.973 0.975 1.255
3 , , QP IPT
HVIB
, : QP
9 IPT ,
. HVIB :
17.96 K/ nol , IPT
37.98 KJ/mol  20.02 KJ/ nol
’ HVB IPT References
. HVIB IPT , +3.71
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( , 1999, 7,
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IPT (L1 HviB 2019 (in Chiness) .
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Sudy on Molecular Reaction Dynamics for The resuits for the collison process
PUCO Sygem 1610 indicate that the main channel is the
147 \ conplexing reaction with no threshold
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;E o \ 00(0,0) and the exchange reaction
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0). The reactive cross section will
ZHU Zheng He

Acta Chimica Sinica 2002, 60(2) , 215

decreae with increase of rdative

kinetic energy.
Binding Free Energy Calculations for MM P2 )
Hydr oxamate Complexes
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The aboolute binding dfinities of a series of hydroxameate inhibitors with MMP - 2
were evauated by nolecuar dynamics (MD) smulations with a linear regponse
gpproach. During MD smulations, a nonbonded nmode for the catdytic zinc center
was used to represent the interactions between zinc center and enzyme/ inhibitor.
The bet nodd yidds an average error of 2. 38 KJ/ nol for the eight binding
dfinitiesof hydroxantes.

HOU , TingJun; ZHANG, We ; XU, XiarJie
Acta Chimica Sinica 2002, 60(2) , 221

The Conformation of N-( phenylmethylene)-2- 16000

Naphthaleneamine L ike Species and the TI- g s

Driving Force for Digorting Geometry = _s18.000% TheTt sydemin the geometry with®
gﬂ =0 is mpg dedahilized o metter
g P whether it is delocalized or rot , and
E’ 5200008 the T sygdem dways prefers a

@O, YarShen; YU, Zong Heng; JIN, Xiang:  sarono} twi sted geometry.

Lin TR0 TS0 40302010 6 To

Acta Chimica Sinica 2002, 60(2) , 228 Twist angle 6

Quantum Chemidry Calculation Ressarch on .

Hypomycin B’ s Intramdecular Proton
Trander on Ground Sate

/
(¢} O—ch,

15

CHEN, DeZhan; KONG, De Xin; ZHANG, parallel

Hong Yu

Quantum chemigry cadcuation on hypromycin B’ s intranmolecular proton trander ,
Acta Chimica Sinica 2002, 60(2) , 234

a rovel perylenequinonoid pigment with only one intranolecular hydrogen bond.




