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NO, O, N " O, N N, CI N N~NO,

1 2 3 , 5 6
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fJpl H I . 1i': -f;-- :t A fr!] 't.1r.I1),J{ 5i"- -t * 'l±ff.] l.t i:.~k

~ ~ • • • ?~_k~. * ,~~~.Aw .m

CoMFA of- CoMSIA ct", ~ " ,,. k J .J!.:Ii ill 1'1~

~.t.'1f* ,~~~m G!''Jl;t 1 ~Jl.iI\ . ., -r ,t"
a~~•• 1i"'f~~• • $~•.•••~ 'fA

~ •• "i:I'I i± /ll , JR# * fJ ~.* ~ "'_J, ~ 'f
mJl."'fM.~M•••A,&••mT"'f~
*-~ -f;-- ( F it Atom ) . ~ J'J[ it.:.t {r!J M~ z: At ~JA. -t

Jl.iIl~ *11i"'f~ it CoMFA of- CoMSIA 'It >1: ••
m 1t..*.p~,t:t.Jlt~fr!]1t--t .J2 ( 00 2) ;i] :tf!;f& H­

-t, -x. &~ ':t * fJ 1 {>iii.~ ~r , 6, 5 ,7 ti~J.f- ~r &.

8 ,itJi.~ 'f .

T'i ~. 2 StTuetUTC of rhe TCTn llla t{, com pound

1. 3 C{)MFA ,l;Jf- ~

CoMFA ct ", ~ 1!..t. iJt jJl.it " ,,. t- '"1; 1'1 ,....~~.~a.A .• ~JI.••_i±~.~of­
$.- UiJ .:itl]f )t 'If- T if.) #1 ~ S. -it;{. .!=j 1': J,f. i ait -g... at
JiJj"*-Jttfr!]:.f£J#- , FPPi3lt:.f£J~.P"-1 1 J . Co MFA /t J,-'f

i¥Jh'--r*)U~.ft. #.Jh;fpt}t.J1J,I':( sp' hd t ¥J C+

1P J lit# iller , 1'1 ,.. 11 ~ '!. hi, , iL JI. of- cit '" 11' J!I ~
if.)~i/i (cut o£f):Hji~:Kj; 30 kJ/mol. j; ii<.~YIi!] ~3

it J- if.) ~ -3-. it 1L #. al!:. 11 (colu m n fil le Ting ) j;
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Fit Atom 49 0. 563 6 0. 950 0. 167 133.552 U. 594 0. 406

ii-,.v iIII M< ~ lt *" .ilJ- JllJ + -ft , <f x. .x. * -jif. iIl"*' .~ tt , ,, lil il

!!L*"tt, r -1r- x..x. ¥,:-jl. ofJl' *,.~tt, s # ;fl.t , F F ,* ¥':{t,

S. .:;ic ),* lh -.t 4t , E. >It -l!. lh -.t 4t .

1I1 3 a. 3b1t.J!IJ~w 1 dJ CoMFA;fv CoMSIA

jJt j!1 f;' '" t\ lli " I ii 1; ~ " I ii " '" ;l ;l ff, •J,). f!I '"
~" a."'Jl"'tt\lli .iita~ .iit\ • • • ~

f!I '" #t"'# i\.$- ~~ illl ii. !J,l '" # 1\.$- Jli illlii . ,{ '"
-It Jlk-lo$- 1 '{ "' .

E.s,

<-OMSL\

F

.Ii, -~ ~ illI -It ".. ".."",,, "", ,,
18 3. 92 1.01 o. 09 -1. 02 0. 10

24 4. 59 4.72 - 0. 13 4. 45 O. H

25 " 3.60 5.40 - 1. 80 4.56 - 0. 96

26 5. 22 5. 20 0. 02 5. 15 0.07

zr 4. 49 4. 55 - 0. 06 4.33 0. 16

28 1.70 1.71 - 0. 01 1. 71 - 0. 01

18 1. 61 1. 62 O. 02 1. 61 O. 00

ao 1.09 1. 25 o. 16 -1. 13 o. 01

at 3. 71 3.87 0.13 3.71 O. 00

32 3. 80 4.12 - 0. 32 4. 23 - 0. 43

33 " 3.20 4.25 - 1. us 4. 50 - 1. 30

" 5.1 9 S. 09 0. 10 5. 18 0.01

35 4.80 4.83 - 0. 03 4. 89 - 0. 09

36 1.77 1. 13 0. :11 1. :12 0.1 5

37 1.08 3.93 0. 15 -1. 10 o. 02

18 5. 35 5.50 0. 15 5. 10 o. a s

39 ' 3.17 5.18 - 2. Ul 5. 44- - 2. 27

" 5. 00 5. 14 - 0. 14 5. U2 - 0. 02

u - 5.07 5.15 - 0. 08 3.85 1.22

" 6. 19 6.22 - 0. 03 6. 00 0. 19

1:1 3. 70 3. 72 - 0. 02 3.96 - 0. 26

W 5.87 1. 31 1. 56 3. 61 2.23

18 5. 11 1. 93 0. 21 -1. 91 0. 23

" 1.17 1. 52 0.05 -1. 16 o. 01

47 5. 46 5. 42 o. U4 5. 75 - 0. 29

48 4.48 4.66 - 0. 18 4.85 - 0. 37

18 S. 01 4. 81 0. 20 4. 85 0. 16

so 1. 16 1. 52 - 0. 06 1. :n 0. 13

51 5. 23 5. 26 - 0. 03 5. 01 0. 22

52 3. 78 3.6-1 0. 1-1 3.15 0. 33

sa 3. 11 3. 56 0. 12 3. 27 0. 17

54 5.64 5.91 - 0. 27 5.32 0. 32

i.i. , · illIa. l-it 1H " .

i!..ii (it ato m :t-$-. t'fftla-j CoMFA ll-Jtl.J;.x

X. !Ilo i>.j, ;< H. " q' {H I 0. 563. ~f X::'t.~~;flil:};.

Mt '" ii ,; O. 9GO, -it Ii~ piT tt ll -Jtl. --Jt :tr tt -it ~ -ffi

jJt fitJi t\ "Ata l , Ji . n 'r. J,). ~ '" s: if. lh ii
(0. 594 )ta it "- Jhii(o. 406) JtjJt j!1 t\ 1l Okii "'"
.ft.{fJh ~ lj~i¢-~ -r*~*a-jlj~ ,CoMFA ~ *-
cln$- 2 '{ "'.

J- 2 CoMFA tt *"
T a ble 2 Res ult s of CoMFA

C", MFA C-OMSIA
.Ii, -~ ~ >l1't lt "."t ".. "."t "..

1 5. 80 5. 45 0. 35 5. 93 0. 13

2 5.72 5.84 - 0. 12 5. 74 - 0. 02

3 3. 85 3. 71 0. 14 3. 96 - 0. 11, 3. 85 3. 62 0. 23 3. 91 - 0. 06

n 1.00 3.99 O. 01 1. 10 - 0. 10

n 5.70 5. 72 - 0. 02 5. :11 0. 39

7 5. 99 5. H 0. 25 5.33 0. 66

R 5. 61 5.31 0. 27 5. H 0. 17

3 5. 51 5.32 0. 19 5. 15 0.06

10 5.30 5. 43 - 0. 13 5.56 - 0. 26

11 4.98 5.11 - 0. 13 4.95 0.03

" 4. 66 4. 73 - 0. 07 4.96 - 0. 30

1:1 1. 56 1. 16 0. 10 1. 52 0.01

11 1.16 -1. 11 o. as 1. 86 0.10

1S 4. 58 4. 53 o. U5 4.45 0. 13

16 3. 59 3. 76 - 0. 17 3.65 - 0. 06

" 5. 25 5.27 - 0. 02 5.26 - 0. 01

18 1. 66 1.88 - 0. 22 5.15 - 0. 19

19 1. 51 -1. 63 o. 12 1. 51 o. 03

18 3. 79 3.88 - 0. U9 3. 80 - 0. 01

20 4. 46 4.32 0. 14 4.80 - 0. 34

22 1.13 1.32 0. 11 1. 52 - 0. 09

-n u, 1 Re s ults of ac tua l and predic ted value.~

2. 1 CoM FA !t-'-
CoMFA ~~m 1 54 1'-j)-f- , -it 'f 1I1! t$ ~ 49

". " -r . lli illl J< " ". " -r . lli illl J< Jl"-r Jlc '"- ;tt\ 1\
-+.. 'Ii- •{t -@-- #J~.fi- ~~ it~ -ffi illoJit #; *- jrp~ 1 PJf -,F.

~ 1 ~~~~~ ~ ~~~ffi~~~~

2. 0 kJ/mol. i!t 1t ~ I.. -I- .z: *- if, ( p ar tial least

squares sP l..S ) €1 ~3 1f- .oVT . Jf-l ;fm - *" ( leave-o n e-ou t )

:i1iAt 3tJl ~-jjE. ( validu tion) , Alii :i11.1-[ 41'- 3tJl ~-jjE.

( non va lidation) • it 1?- ll:l X. 1.. .1ft 1iI. 2t -'1 1'- 3t 1...1J*- jiE.

t\ j,;< iI\" q' ta ,., ii .
1. 4 CaMSIA.ijf if.

Co MFA 0;-*LJCR '" r II ;;, Jl" 't 1; 1: if. "'­
rill 41'- 4lt lfL!.11 }\'1 , Jt ffL mtt t" ~ ¥J fill .Jl~ * it. it
:n- *.*- Jfl Lennard-jones ;fa Co ul *:Iit Iil1r 4t it .1f.
<t1'1 Jhl,ta* "-JhlL i'~ ' it $ Jl"'t $- '" t\ J'l it>
.?i. d1 -t ti.. tt Jt. Jf :h j£ it. PC :k. ~ #:. ~- ~ , om
CoMSIA 7i* ft # ill A..t- -r- ~l! Ii')it 1?- a1 Ga ussian

j!1 "' " . -r>iY/. Jl"'t $- '" TIt Uiit>A >t -;} fit t\ .r;,,ol
:,t 1t. . l!1 it CaMSIA 7.1 *" -~T 1':1. x.. nlt CoM FA 7.i it­

{f.J - ~ Fi-tt-.J<k: m. >if y). oR 1¥- t l:. CoMFA :;t * _~ ~

;tJ¥.!:m QSAR tt~ ( 1 5- 1 71. CoMSIA 7i*.pJfi!~

-Rl§ CoMFA *I'l r~l . J'J[ 1tJ;t 1¥J CoMSIA -*l ~ ~ #;

/j1.if. 1; 1: if. j, X -ItIII t\ i if. Jh , * "- Jh, "b Y. Jh ,
£"1.. tt*J,f.- 1hJ,l il.. tt 1:J.f.- .lh it .@t. .
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k!J 1f-iR;If oJ'] -T 1t,%--#J~.ti- k!J {.l Till •2 •3 #..'*-~~ J:

,"a 'Ii "'i' "- "" it ~ • • '!1- ~ ."-~ I, i~ Ii~ 'It
""" 3i'."' R"-ffl if..It.,~~T~ if.,,"% ~

Ii!. IJ1 , .1,.~.Ii. aJl Ji f,} 1Ji •:1m {I>$'·:Ih :* ·bl-ill' , 1] 39 18>
19>20.•• ~~ 10 i'. "" " £ !'1 llil1tJOlk ,"'."
@.. g ~. iV YPt! hn 10 iL J:. Jf1. 1\}!. fr!] {f. iR • -~T v),.f,l

1~~• ••. • • ~'t7i'.~#""if~K ~~

~* ~. #..k!J~ iR , ~.~ 1t.._~~.•~.~
9 i'.~. "" ~&~#&.JOl-••~K~, ~~.

i'. '" 'i>It"",~ kif. . "" '"i' £. , 10, it~. S2, S3

• '!1- 'A ."-It i~ . !!I 4b 'if •• " it'*"ih 'f0i !!I ,

*"oIf '" -t- 1 i~ .L £ ~n ~ K" , ;j(, 'Aift i'. ,Lit "'"
~ ;, ' I~~ ll\ ""&-i , 'or ,~ ¥.;!i 1t ~ • • '!1- , ift i'. ~

" ~ " .& 't it* ~••~~ • • • " ••~*
Z-,~~£~" ~ - R&~ ~R#~~.*~

M,ift i'. '" II ~ ;, '!1-~ III "" l\. Jl<~ , iii Jj' ~ £ ~ ""

.~R.~M~~.rt i'..a&'t,&&,"~;!i

k!J . * ~k . ,*-~~3 #.. J: ~ . k!J . ~ g ~«~

.~~&.a~~£~~~~~.~~.*~

,IL ifti'.>ll&-i .E "" '"i'£.~M• il. ,It , ;It. 11\&
f- .$,- {t..4h~'l±fJ 7> 8> 9> 10 J'th--iit BJIit ­

,Ii.. 4 ti.L£~ ~ k "'.!L ~ K", iii. 'A It . ij: i'.
.~~~.~~.~~~~.m.~~~ 1 &.

i',," "f JtJLIcJ(l. JiL~. ~Jf~'t 10 i'. ,," 11&'t .E

~~k"'.".~ , iii. ~ ~ • • ti"~;'••~

~ {t..~~ 't±.~ . ~ J1t. . l§ 10 f.i J:. ~ ~ a -f- it

.ll\ ""•• 't.ffl~••&~.""•••••~

. " it lll "ifi!~~. k 'f~-It 10 i~ 11 & 't ~'"

••il\'Jl;''t&BI ,""'&"'{\,&.
2. 2 CoMS IA ft At

.-11 ft CoMSTA 11 CoMFA t~ ~J!,:1f""n-t.'f:t .

;! .It " ~ -t- .~. cjt, iftl ... & fli " I . '" ~ ",1.
CoMS IA i!Y 2t ~e. {f.l§ -t J,f. ~ ;fli! X 11 m~ ;)J : "* ~
'" ,i if. '" , i:\ ", '" , lt lJt,.. if. & It'IA : if. it 111 , "'"
~~£#~~. 1t m2th- ~ ~~~~~~*~~

ti'1II" CoMS IA IiiJlt..". , . ~ IR j;! 'l' '' q2 ofp

r2 {tM) .R ~ .« ~ it~ tJi-m 1'l M)Jt..~ $X. ~ ~ -ffi JIll

ft h 2t~.ft h . ~ ~~tJi. l~2~MAt.~~

""'~Jf~i if.," " ~ ~' ,~ih"~~~"it &~

"f : it If!.~ 0. 205--0. 240 ; itit;;j<. Jh O. 254--0. 299 ;

~tt~ {f.~ O. 179-- 0. 227; ~ tt1:.:. {f. ~ O. 199 ­

O. 234 , i '.;cih " ~~+'"It. "J-It.,. '" 1- ih,-it
1'- Jh ~.JitlN it.H.J .t!j ;l] 0.04. t& ifrI . ~Jt. Jh!.ll. l;fp

, "" l;!; JIt , jc# *;, '" '" ,JPh ""~ ~~ "it~ .." ,
~#.~ O. 163- 0. 204 ; JAt ;;j<.;lh 0. 254-0. 322 ; ~

~!fr #-1h O. 179 - 0. 218 ; ~ ~1::: J,f.~ O. 199 -

..'

• y~J950 5.x+{)232s
R'=(J9502

•. .'
4

·;)~-'l:<.lIIpDC

b. Co MSJA om~ ~ if! {Ii..!j"ffi 8l'1 {! irlJ;ffl *- -If.
&! 3 -m :'Iiit -9 ;k :'Ii{UIj ;f'lLX:. ok f.

7

6

Fig. 3 Plut of pred icted versus actual pIc", values

•h.GMFA#t.<fM- m

Jil 1 CoMFA -'f:M'Ji1

3] 4 5 6 7

~*rKpRr:

a. GMFA it '" ~ >JIl{i ~ fill"1{li.1I1 i <l *'·!±

7

F ig. 4 Contour mapR of CoMFA

'" 42 it ~ 4- Jf ~'t, ~'t l;!; ¥J t ~& 't "" i'.

J["'. 2. "' . 1. t"r"" ,*"Jf~~ t 'It""" "" 2 ,
3 i'.~£~.~k~ ~ K~ ,~~ rt K~It. "- .

y:Cr CoM F A i-1 ~ 00 jf ~J h 1t.~* Fit Atom

ft~ "" s- if. ih (Ill ") ofp f } ;, ih 'f J!-I!I<I!1 4h) • !it
~K~••••£.""if.•• ft ~ a l ~~ .

,IL if ~ K~•• ;>lf. 'H\.I'I "" if. •••'1 ~a 1 ~
't .'!1- ,n ~ K~•• It. ~ ;, '" "-1'1 • •'1'), ¥.
1 ~ 't•• , . ~ K~••••~;,.&•• ft
~al~'t • • .• t.A,,"~~.~•• ~'t

42.
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O. 256. ,t ;"'hi; j" "" " ~ Jl- ;f '" 'f . ,;/;;" of., "1 fj''' '1l" '" dUoI iii '" "- I '" '" • '" 1H 1I j!:! "" fij "'I

;,t* ,~ .IJI>1* .~ llt<t1* "" <t .& '!'fI- I!.*i 1* <t iii 1% ~~ "'Iiii "" " '" ,IHHJ'{ III 3b). j>""f 'h "" j"

.& "" ill '" l'1 ..t. 1!l "" i 1* <t .& 'HI ..d . J't" .J. . It1J , s. ffc 'h (0 . 163 ) . * ;" 'h (0 . 205 ) . ilJt * 'h
.:/I:<J t-. :-I piT >F , :i! Jfl fl ;fp ? .l-~ 1¥J :% ~Jl-@- 1 i! (0 . 254) ,ii.4lt!a-{f ,, * (0 . 179) , ilAt 1:{f. Jh (0. 199) .

!- 3 CoMSIA M"-

Table 3 Result s of (A:!MSIA

'H ~ ~ .v r s. e. H . n. A.
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Determination of Ca in a High PICa Liquid Compound Fertilizer

nTJ Y,,- e I ,wu Kai-vu 2

( 1. Center uf Analysis and T est. Wuhan Instit ut e uf T echnology , W uhan 430074 . China;

2. H uLe; PrO\';ncc :-.ran7.haTl~ County EnviTOnTncm al PrOTect ion HUH:au , :"-JanzhaTlI': 111500 , Ch ina)

Ahstract , Ca content in the h ig h P I Ca liquid compound ferti lizer cannot he accurately det erm in ed hy

current s t an dar d met hod s . because of t h e Ca being t he comp lex s t a te. Based o n the compa rat iv e s t udy

of several analytical method s . atomic absorption spectrometry was p roved to b e a fa s t and accurate

method 10 de re rmi ne the C" cont ent in hig h PI Ca liqu id {er tilix ers wit h proper set up arnl the

inst rumental condit io ns in clud ing ant i interference met hod.

Key words: Cal l' liqui d compound fertilizer; complexing Ca, Ca content; ato mic absorption spectrometry ;

det ermination m et hod
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3D-QSAR Analysis of Neonicotinoid Compounds Using

CoMFA aud CoMSIA

CHE N Xiang-vang , U Lian , CH/<;NG lin , U ll Gen-van • .Ill xiu-lian *

( H uber Key La boratory of Nov el Reactor and Green Chemical T echnology.

W uhan Institut e of T echnology . Wuhan 430074 . China)

Ahstract , Thr ee di mensional q uant it a ti ve structure activity relationships O D Q S AIO were analyzed for

a series of neo nicotinoid insecticid es and related co mpounds as nicotinic acetylcholine re ce ptor (nAChR)

agonists u sin g comparati ve m olecular field analysis ( CoMF A ) and co m pa rative similarity in dices

llnalysis ( CoMSIA) met hods . the CoMFA r esul t Rives t hat the cross-validat e r egress coefficient (q~)

value of o . 56~ , and the noncross validate r eg res s coe fficient (?) value o f O. 950 . W hile the Co MS IA

r es ult giv es t h e qZ and r values of O. 657 and O. 973 re sp ec tivel y . indi ca ting that bot h of t h e m odels have

a hi gh fit ne s s and a good p rediction capabilities. The key groups an d atoms which play th e impor ta nt

ro les in t he llctivity of the n eonirotinoids were obtll ined b y bo t h of their contou r mapx. The results may

provide a theoretica l base for furt h er study o f the nconicot inoid in sect icid e.

Key words: Co M F A ; Co M S IA; s t r uc t ure- acti vit y relationship; neonicotinoid s , insect icide
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