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. DFT/B3LYP(CEP-121G) 4 yhl &) jeall <

44

-1



lln?]] Gola Rl Jnal

iy jadl A8la JBY) () 3) sial) il O a8 ool 5 5S0a el all Jlerdiasl a3
25 ae g Jll s ]
2 -(Cpal 3 - sisel Jile S -4) g3l pada 2
25l 5 5 (Ol il -4) 3
B0 5 5 (O (S s -4) 4
25 u 5 5 (Ol omS e 4 S D) L5
B30 5 5 (Ol S she (JU5-42) 6
Al o Sl agall i) a5 AY) daelall gl jall (e 230 aadiul S5 LS
Celly b ellgiaal ¢ gl g ol all 038 Jac

dulall clia) ga
: Lildial e SONY/VAIO g 58 (e A gena donls -1
Systems : Windows XP + Windows 7
Hard disk: 160 GB
Processor: Core 2 Duo CPU T7500 2.20GHz
RAM :2GB
Display :13

: ilial e SONY/VAIO g 55 (30 A gana didls 22

Systems : Windows XP + Windows 7

Hard disk: 200 GB

Processor: Core 2 Duo CPU T5250 1.50GHz
RAM :2GB

Display : 15

45






idmili g Ll S Jeai]

Gl |1y Tyl
Introduction gt 1-3
MINDO/3- i sd -3/ s2iall z3sad 585 A jad 4l G hll (gasl aladin) o
DFT 48Ul Jis0 4kt cllea cyjals WS ¢ oS0 @lilie el & FORCES
GpaslS malin pladiuy CEP-121G 5 6-311G saclill Gy B3LYP b
s lua o3 Cua 45 Jlaall i 2l Gaussian 09
sl ¢ sl 35l a ¢ (Wails seal N1 Jiskl) o)) siall gl IS4
Glaa yi GlIAS A g pSIY) CWUST g s &) ¢ aladll ‘;\Lu aoe e Axladll Aaalin ga A

Dlae ef dilla i 25 LS L Allaa) o) peadl cand 4adY (aliaia¥) aadiy ) 3iaY)
Bl o5 (LUMO) Jsilie 5t usa e gl &l ¢ (HOMO) Jsidie i3a
5ol aes s 3 8199 Koopmans Theorem clessS 4 ksl Caa 5 il ladll
Ak g SV 5 Al Bsad 5 A el Ay Adla 5 TP Al s eSh 5 A, IV AaY)
Fg i) cliall qaes o) a5 89 Group Theory e sesall 4 ki e slae YU,
. Cq Akl de sana I i

MINDO/3- s -3/ sxiall 48 yla liban (ge AUl clas il G & i g2l s
Laabuall s e Samd DRAW MOL pu )Vl el yn &iliuY) i FORCES
L) ) i) (8 Ll 53 S sl el W iy o) () Lags ¢ ) ¥ Ll (85 )0 JS3 4 5l
Ce o il o3g] musaai ¢ jal &3 1M @anharmonic oscillator 88! 5 Y yigaS Jaad (g
L)Y baaill ¢ g s 5 Coina IS Baaae 09 il Jal go Lgtinlla D8

sl ) skl Aals e @22 ) s AUE) sl ae bl A jlae 3 g
Y L)) 5 GLL A 4ab ey X-Ray Al 2a8Y) g ddblaa aladiuly
Aok @5 A gl (e padlls Ay 85 Sam L suaadl L a8 Gl ¢ ) jeadl s
adde Laa ¢ Aglaall 0 o 85 A8 JiS)5 Jumdl ilis Calae ) Cum DFT 4USH J) g
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Equilibrium geometry O sl puigd) JS&) 2-3
Bond Length »al ) I gkl 1-2-3

pll ae Lo liiy 123 Jsaa 3,580l Cliyjall dul o (e Al Al (e
¢ AN G el YV sl P28 Gl AV 3 s e Lle Jpemnll a3 )5 iy )
. DFT/B3LYP(6-311G) i sk o gbial i m puallg
Cun [(L428-1.287)A% ¢35 (N-N) 55l dsb o) Badly S sall gpunl
Ae sanay U grall e 580 Lo BB I Led sl (adlil 5 (i grall 3 a5 3 V) Jsha (il
& S S Ao gaaa pasmall 4 Sl pe dapes Gl ae 3 S el Al a0l
o Led dad Jshal culS Laiy A grall Al g )Y ABLad) (8 oy salll 8 gl dasailly 1)L o8 sl
c20 e g ) Gadla
LS ) gand (C=N) a5 3V 8l e Lliie (N-N) 3ma¥) Jsha i fi sl
Sy ¢ [(1.311-1.269)A°T i 5aY) Jlsh) Can gl i a8 ¢ casi il i (pa dn gaall
i sS Agle V) Al e pedl) de sendll COUAI I zonll 138 3 candl 3
el (A S O Gy saill 18 e DAY XS 5 8l ey g I Al ) dualis
L JSS Sl e al IRl il iS5 5l ol 1L
el B slaally A gall dglay V) A3l b (C-C) malsl Jishl o) Lagl
¢(C14-Cy5) 302U [(1.432-1.381)A°] 25253 2,3 (S yall 5 1)L & sall (8 iny gl
D b WS Ll shal a5 (Cy5-Cr) 30 [(1436-1.377)A° 5
2 (C14-C15) > 3 (C14-C15)
2 (C15-C16) > 3 (C15-C15)
48 daalu de sane el L) Cun 3 Sl (8 (-NOp) sl de seae () casall 3 2,y
Ol Andly Ao gana 68 2 S all B [-N(CH3),] sised difie AU Ao sana Lein «
5 Sas Cum 2,3 Sall (b (C-N) bpal Jsh s puill 138 335 Lea ¢ Adaitay
s Ul a8 LS5 [(1.479-1.388) A°] 252 Lagin il
3 (C15-N1g) > 2 (C15-N1s)
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4,5,6 LS all (e 1k i sall (8 A gaall S il e gendl (C-0) 8wy dpnilly
O En gl 53 5 S pall Ly ¢ 4 (C5-O1g) 5= [(1.328-1.389)A°] ellshal o 5
35357 6 (C15-04g) 3= Lelshs ¢ 5 (Cpp-Og9) 3= [(1320-1386)A°]
A by 1l @sall (8 G pall 21 i) iy (8 o) 3 5as ¢ [(1319-1.391)A°
& s @dsall (B AN asae dlia ax 00 5,6 S el G et 4 S pall Adls) 8 o)
= Ssiede sana 6 S pall (s (S50 Ao gana § S )

lersea il ol seaaly -3 Jsaad) Aaadle e odle ! 5y Sl 45 jlaall 5 il (he
Gl 238 G5 ¢ 5kl jeal 31 J)shal 4als e LS all Jualas 3 sl 5 4, e
dgilhae i) oY) a (6-311G) saeldly B3LYP oebedU 48ESh Jgn 4y ks g
i) AadY) 3 s
Cloall @5 yha (385 4 sunall 5 4 5 p2all LS jall (5 20S5VL) sl Y1 ) shal21-3 J g

(0.1918.16.109) 25 1) 221 3 o Ailidae (pe Alaniunal) zililly AlatiuaVl 5 Aediiusall

1 C7H8N20 2 C16H17N3O
Bond | MINDO/3- | DFT/B3LYP X-Ray | Bond | MINDO/3- DFT/B3LYP X-Ray
Length FORCES | cep-1216 | 6-311G dif. Length FORCES | cep-121¢ | 6-311G dif.
Ng—N1g 1.322 1.428 1.413 | 1.413 | Ng—Njo 1.292 1.399 1.380 1.386
Ng—His | 1.044 1.010 | 1.005 | 0.911 | C11=Nyo | 1.2719 1.311 1.297 | 1.283
C7—Ng 1.359 1.393 1.374 | 1.314 | C14-Cys5 1.432 1.432 1.421 1.384
C;=0g 1.218 1.269 1.253 | 1,261 | Ci5-Cy6 1.431 1.436 1.417 1.379
Cs—Cs 1.425 1.419 1.404 | 1.385 | Ci5-Nig 1.399 1.403 1.388 1.388
Cs—His 1.107 1.086 1.080 | 0.930 | Cs— H>s 1.108 1.088 1.082 | 0.930
Cs— Hys 1.088 1.107 1.082 | 0.930 | Cs— Hos 1.086 1.107 1.080 | 0.930
Cs—Cs| 1.419 1.425 | 1.404 | 1.377 | Nig—Cig| 1.473 1.427 1.462 | 1.433
C;—-Cy 1.418 1.425 1.403 | 1.385 | Cyp—Hs3s 1.093 1.118 1.087 | 0.960
3 C14H11N304 4 C15H14N,0;

Bond | MINDO/3-| DFT/B3LYP X-Ray Bond | MINDO/3- DFT/B3LYP X-Ray
Length | FORCES | cep-1216 | 6-311G | dif. Length | FORCES | cep-1216 | 6-311G dif.
Ng—Nio | 1.287 1.384 | 1.381 | 1.371 | Ng—Nip | 1.291 1.374 1.377 | 1.388
C11=Njyp 1.267 1.308 1.299 | 1.272 | C11=Ny | 1.2710 1.2960 1.296 1.269
C14-Cy5 1.421 1.411 1.395 | 1.381 | C15-O15 1.328 1.388 1.389 1.366
C15-C1s 1.421 1.416 1.399 | 1.377 | C7—Ng 1.367 1.389 1.387 1.350
Ci5-Nsg 1.434 1.479 1.462 | 1.459 | C; — Og 1.217 1.245 1.255 1.224
C;—Ng | 1.413 1372 | 1385 | 1.358 | C4,—Cs | 1.425 1.405 1.406 | 1.382
Cs— Has 1.107 1.088 | 1.083 | 0.930 | Cs— Hy» 1.108 1.086 1.077 | 0.930
Cs —Hys 1.086 1.107 | 1.080 | 0.930 | Cs5—H>s 1.084 1.107 1.080 | 0.930
N1g—O1g 1.291 1.226 1.268 | 1.216 | C11—Hys 1.098 1.130 1.094 | 0.930
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S Ci5H14N204 6 Ci6H16N205

Bond | MINDO/3-| DFT/B3LYP X-Ray | Bond | MINDO/3- DFT/B3LYP X-Ray
Length | FORCES | cep-1216 | 6-311G | dif. Length | FORCES | cep-1216 | 6-311G dif.
Ns—N1g 1.307 1.375 1.382 | 1.379 | Ng—Nig 1.293 1.397 1.398 1.387
Ci7=Ny | 1.2724 1.301 1.300 | 1.286 | C11=Ny, | 1.2720 1.2964 1.301 1.282
C12-O19 1.320 1.384 1.386 | 1.369 | C15-O15 1.319 1.381 1.391 1.362
C14-O15 1.320 1.389 1.392 | 1.357 | C17-Oy 1.318 1.390 1.381 1.370
C7—Ng 1.367 1.393 1.389 | 1.349 | C;— Njg 1.366 1.450 1.376 1.348
C;— 0Oy 1.219 1.243 1.257 | 1.241 | C;— Oy 1.218 1.216 1.256 1.234
Cs—Cs 1.424 1.407 1.406 | 1.395 | C4,—Cs 1.426 1.395 1.403 1.392
Cs— Haz 1.107 1.084 | 1.076 | 0.950 | Cs3— Hy4 1.108 1.099 1.083 0.930
Cs —Hoy, 1.086 1.108 | 1.080 | 0.950 | Cs —Has 1.097 1.107 1.080 0.930

Bond Angles »aldl) W g5 2-2-3

dsan o) aa gl ¢ L)l a8 AN 223 Jsaall 8 luall &l < el
& Lol LS) cuilS a8 (122.29-114.8°) A sxall Ao sanall Leple S pai A L5
Lol Lain ¢ dalull (-NOp) soulll & seaar pagzall s 3(£C14C15C16) 3 Sl
el Jiie A Ao sane 53 2 Sl Yogem s canils @) Gl g3 el e
-1 o LS S el (Bl g3l i i adlall L Lgaaa K03 aaiall 5 [-N(CHg)2)
3( £ C14C15C16)>6( L C14C15C16)>5( £ C11C12C13)>4( L C14C15C16)>2( £ C14C15C16)
odle ) i il e Can B (o gaill @8 g Ll g 318 ) slaall Ll 5 50 Ll
2( £ C15C14C15)>4( £ C15C14Ci15)>5( £ C1oC11C1e)>6( £ C13C14Cis)> 3( £ C13C1aCrs)

sl o Waaal 85 Laxie 3y slaall U g0 danlly saa gl Zalal) 8 o8 sie o3
Al e daaladl 2l oy il el 3 ) slaall Ll 551 dad 5SS Lgle

A grall Ao ganall Lils CaBUA) D) 2 seid oDle) il (e o) b i ill dully Ll
(58 5 100) rdses Laaa () ALl Gl S adlall 5 canluldl Eadl Cus (e
 Andly paalaey 4 grall Glls e S) Al de gaaa Lo 58 ety Al LI ) Jaa 1 b

lin s ana s dun prall de ganall dgal Lai iy cwigll JSA () i &b (e
JSEN 585 ¢ JAY) AL 53 ) aia) SV gl JSEN IV Y ea s (@dlall 5 caallll)
s baa A (e (S sas () 6Sh Gy SV ) W) G 8L JB) 4 Jeasy (A
ol Y shal 5 Ll Sl e 8 s )
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Aaadisall Clusal) (33l 5la (38 5 4 gusall 5 LS jall (A Jally) pusalill L5522 -3 J g

1 C;HgN,O 2 C16H17N30
Bond MINDO/3- DFT/B3LYP Bond MINDO/3- DFT/B3LYP
Angles | FORCES [I'cepa2ig| 6-311G | Angles | FORCES |'cepioig| 6-311G
ZC,C,Cs 119.4 119.8 119.9 | £CyCi5Cys 114.8 117.6 117.4
ZC,CiCyy 120.3 120.1 120.1 | £Cy3C14Cys 121.9 120.6 121.1
Z/CeCiCyy 120.3 120.0 120.0 Z/C,C,Cs 119.4 119.8 119.8
ZC1C,Cs 120.1 120.0 120.1 ZC,CiHy 120.3 120.1 120.0
ZC1CoHyy 120.2 120.1 120.0 ZCeCiHy 120.4 120.1 120.1
ZC3CoHy, 119.7 119.7 119.8 ZC1C,Cs 120.0 120.1 120.1
3 C14H11N303 4 C15H14N,0
Bond MINDO/3- DFT/B3LYP Bond MINDO/3- DFT/B3LYP
Angles FORCES |'cEp.121G | 6-311G | Angles | FORCES | cep 1216 | 6-311G
Z£C14C15C16 120.7 122.2 121.8 | £C1Ci5Cy 119.0 120.1 120.1
Z£C13C14C15 117.7 118.4 118.7 | £Cy3C14Cys 119.3 119.7 119.0
Z/C,C,Cs 119.4 119.9 119.9 Z/C,C1Cs 119.4 119.8 119.8
ZC,C1H,, 120.3 120.1 119.9 ZC,C1Hy 120.3 120.0 120.1
ZCeCiHy 120.3 120.1 120.0 ZCeCiHy 120.4 120.1 120.1
Z/C1C,Cs 120.1 120.1 120.1 Z/C1C,Cs 120.0 120.1 120.4
5 C15H14N,03 6 C16H16N203
Bond MINDO/3- DFT/B3LYP Bond MINDO/3- DFT/B3LYP
Angles FORCES | cEp.121G | 6-311G | Angles | FORCES | cep1216 | 6-311G
Z£C11C15C13 119.4 120.5 120.2 | £C14Ci5Cy 119.8 121.0 120.5
Z/C1,C11Cy6 119.1 119.4 119.1 | £C3C14Cis 118.3 119.2 118.8
£C,C1Cq 119.4 119.9 119.7 Z£C,C1Cq 119.4 119.9 119.8
ZC,C1H,, 120.3 120.1 120.1 ZC,C1H,, 120.3 119.9 120.0
ZCeC1H,, 120.3 120.0 120.2 ZCeC1H5, 120.4 120.1 120.1
ZC4C,C5 120.1 120.1 120.0 ZC4C,C5 120.1 120.0 120.1

Charge and Electron densities

52

4 g 5N cBLESY) ¢ culialil) 3-3

Bl ¢ s paall IS el b il A S
bl paelaas A gadll LS5l 3 (Ngg) s i) 53 4 g SIV) IS ¢ Ui

Gialu de ganar asall 3 Soal b iy (5.15-4.75) G sy iy SO
Axdlal) analaall Ll N @lld 6 aand) Sy ¢ (4.97-4.67) 2saa CilS a8 <l g ySID
s S5 1oL @ sall 8 A g SISIV) ASUS 3y 35 400a 5 V) dBlall Adadiie pralaa iiad Cua
@ oSl ey il e A ey Lee A sa dall 320 lE B pual e o




idmili g Ll S Jeai]

G AY) LS all Lae (Npg) sl 3,A0 A8ES 81 () 5S35 @l g S Ll ppalaall
L

adiles ¥V A8l (e 1l @sall (3 (Cys) s SN B A A JSTY) ASUST Al Lol
30 48 OS5 daals de sanay i small Sl O Gy 3-3 Jsaadl Adaadle (ad duia grdll
0585l g (4.16-3.9) Om gz s) S 45 iSI AUS 3 (Cop) L) @ise (A (50 S
s Al il Bl LSl b L) B0 (S B RS e e
- (4.0-3.21) 3535 Lea & e

iy I Axdls sy Al (55 S 5 A ST AR oaliad) Jaal

Dl dadlall aalaall € () @l & ) 0 g2 daalis el Jai i Lais Lg38US ol i
30 Ao B G (8 ks S5 s) adsall (8 A g STV AEKH oy 35 Aile s )Y Adlall ddadie
el s Ala g Y] Adlall Adaiia Adadie dalid) gaelsall iy ¢ Lo Al yall (550 S
O JEy (il dglae dass) 5y g JISIV) dile 5 )1 ddlall il g ASIVL 4 paalas
Bl L ddasi jall 0 o WS 3,0 (e ala 3 L 505 1)l a8 gall S 45 iSIY) 48U
@l ok (385 Ay sl 5 A 5 paall LS jall 4 g SIS  liall) : 3-3 Jsaa

PREGA| g._a\...uaj\
Atom | MINDO/3- DFT/B3LYP Atom | MINDO/3- DFT/B3LYP
Sym. | FORCES | cgp.1o1G 6-311G | Sym. | FORCES | cpp.1216 6-311G
Charge | density | Charge | density | Charge density Charge | density | Charge density | Charge | density
Nig | .03 497 (-49 55 (-213 521 | Ny |.003 501029 475]|-04 5.0
C, 62 338|-25 43 1-104 504 | Ci5 | .177 38| -01 4.00]|.806 3.2
Ng |-12 512 ]|-25 52 |[-514 551 | Cis | -09 41| -25 425|-34 43
Oy |-57 657|-18 6.2 |-733 673 | Cy7 | .058 39 | -23  4.23|.265 3.7
Hy | -.01 1.01].157 .84 | .028 .98 Ng | -09 51| -26 526/(-93 5.9
Hy | .02 998 ].159 84 | .026 974 Og9 | -56 66 | -.15 6.15| -73 6.7

C14H11N303 4 C15H14N202

Atom | MINDO/3- DFT/B3LYP Atom | MINDO/3- DFT/B3LYP

Charge density Charge density Charge density Charge density Charge density Charge

sym.| FORCES | cep.1216 | 63116 | Sym. | FORCES | cepa2ic | 6-311G

density

Ny | .03 4971032 46| .278 472 | Ny | .01 499] -15 5.15] .05 4.95

Cis | -.16 416 .147 39| -34 434 ) Ci5s | .39 361).291 371 | .73 3.27

Cu | .06 394]-25 42|.087 391 | Cus | -12 412| -13 413 [-25 4.25

Cy7 |-01 401[-21 42| -19 319 | Ci7 | .06 394]| -15 415| .12 3.88

Ng | -.10 510(-28 53| -1.0 6.0 Ng | -10 5.10| -56 5.56(-.87 5.87

Oy |-55 655]-12 6.1]-68 668 Og |-56 656| -43 6.43]-98 6.98
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C15H14N203 6 Ci16H16N203
Atom | MINDOJ3- DFT/B3LYP Atom | MINDO/3- DFT/B3LYP
sym. | FORCES ["cepi2ic | 63116 | Sym. | FORCES |'"cEp.2ic | 6-311G
Charge | density | Charge : density | Charge | density Charge | density | Charge | density | Charge | density
Ny | -.07 507(-09 51|(-13 513 | Ny |-.01 5.00]|-.072 5.07 | .07 4.93
Cyp | 47 353(.280 3.7 |.789 321 | Cyi5 | .47 3.53| .110 3.89| .82 3.18
Cis | 45 355(.191 38| .635 337 | Cyy | -.20 4.20|-154 4.15| -39 4.39
Cy7 | .16 384|-11 41 |.297 370 | Cy7 | 46 354 .134 3.87| .60 34
Ng |-11 511|-57 55| -77 577 | Ng |-.09 509](-015 5.02|-.87 5.87
Oy |-56 656|-42 64| -87 687 | Og |-57 657(-308 6.31]|-67 6.67

£ paad) cuad dad) dihaia A aluaia¥) aadi g 3 FAY) il 5 4-3
Vibrational frequencies and IR absorption intensities
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e Willan s (500 iaY) 20 il 8 A el e 50 IS0 A jall ASLiall Jlany Llaiuy)
¢ 7-3 o 2-3 JSEVL Jieall s DRAW MOL geebi s aladinly ey &8 ) JIS3Y)
DT T TV L QR 3% L VR KT FRGE KU i| BRIV O S PR XS
48,k ae Leailis <45 « DFT/B3LYP(6-311G) s DFT/B3LYP(CEP121G)
@)Y Laaill ¢ by pabaie) ks gl dua e MINDO/3-FORCES
Uy s A sunall gl daadle (e g 3 DA G5kl g 4 ) FiaY) Blal) JIKal dlainVU
Agllal) 52l iy claa il e S5 ae 423 Jsan B272D sV (e Ay paill il
D o Lo daa o) G

s yull (sl 5 Gl oued) LS je alara (8 G el Al palaial) o s 4 lae
O pabala¥l 22k ) Ha¥l Glaa i ad 4 CODAY) sy Daa gl Gua ¢yl Hue
¢ ) ey Laalll g g b i) Ll e a2l e ¢ daddiuaal) 43y ylall g iy ¢ LS all
Se oy il A sl Anlag Y Adal o A gaall Ao ganal) dauda ) 2gmy N
i) Allall 8 45 5all 21 jal I

(3644-3278)cm™ as3as Cijela (N-H St.) 303l (5315 Y) Ll < i o
i) Aldae Sleay il g Lo el il Laiy ¢ (a5 S0 Clual) (3 ylal Al
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a8 o) dgmy () (Saas ¢ (3310-3045)em™ (o lead can gl i 8 ¢ jaall Caal
igaS Jani () Ll ) il A L) 63 1S slos el W il Jadl () G ¢ Ag88) ) ) sl
s Y

daniiall 3kl s Caadd (C=0 st.) Juis S de sanal (531 5 Y) Laall o i
¢ L yad (1672-1650)cm™ on s ) 5 e ¢ (1708-1643)cm™ ssay bl
. (334-35)km/mole 253 3l 581 13g) paluaia¥) 208 (3 L gale p1as ) Lia Laali

o Aaaiinnal) 3k sy (aloatial Ao a ) seday o 135 (53 el S je gaen O
s ¢ (1650-1580)cm™ Lusas sl 55 Laiw ¢ (1831-1587)cm™ 2saas Huall
L LSl o3 Gaai il g (C=N st.) 3_pa¥) oo ) 3ial 23 55 e Ju
SR PR UXPUSREN. R S PIDNE. % WG ) S WP OV JET S R VA PROY

oy Bldie lae i) @l iy cdaall 1oyl pae clyjall (asla 4 jad Al
Glaall ok Loki dsese (3551-3354)cm™ 25y (NHy) de seaal Jilaia
-(3310-3190)cm ™ 2 sans < jeda Ly ya La ¢ Wi 3 5834l
o S (NH)) Lessi Ae saaall Scissoring (adall (Slai¥) aa gl o)) Jas o} 385 LS
@1;3)‘2\ ‘;;u;ry\ W e SE AN ol Twisting ‘;_‘a\jﬂw PN 23 il
NH, sciss. >t NH,> o NH, : Wagging

Ale 538 3 (aliatel Lada Lo ela (23100500 (G5 il-4)) 3 Auss
O sl LS (NOy) smal e 55l 205 5l Le (o2 5 (1652-1435)cm™ 252
el Al e LS O 5yl de gana (uiily SCISSOFING (saiall (SLasY) 2a il
> &5 ey Wagging alai ¥ Sl oo il ey &5 ey sl Claa
: o) &l Twisting 3 s¥1 1405 Rocking

NO;sciss. > o NO;> p NO; >t NO,

355 Aea Hseh Ba gl (250038 550 (O (S sie-d- (S 5 0a-2)) B A a
23555 (3400)cm™ Lusads ¢ (3607-3707)cm™ 253 8 (O-H) 5mal Jae ) 5l
(1436-1507)cm™ 3505 S5l e saadd (C-0) byl he )
(O3 sie) e JE4) elgiill (asa) 2 4y all dasdld) milill 38y e
Gl s gas (3131-2725)cm™ asasy pabiaial aga Cijela G (2
. Jiiall e sanal (C-H) 5 pal Jaa ) sial
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S Jeai]

(S sa G -4,2)) ¢ (30138 538 (i (S e -4)) 4,6 o pall asilly Ll
(C-H) 3_pal o ) jial 23 1l ol abiaial e ja Lea jre 28 () a8 5 5 (cpad i
35359 (C-0) 5mal Jaa i3l 23 5 HaV15 (3152-2889)cm™ 250 3 il de sanal

. =S sisall de gene a3 (1583-1360)cm’™

212D g1 (o e 25 Rnaadl sl i) (385 2 sl

1 C;HgN,O

No. MINDO/3- DFT/B3LYP

of Helre =y CEP-121G 6-311G Obsd | Assignments
freq | Foue | mewwa | P | iewmor | o | heni

ve | 3400 | 108.35 | 3624 | 27.81 | 3644 | 31.33 | 3310 (Ng)H st.
vo | 1694 | 272.05 | 1590 = 94.40 | 1649  117.6 | 1650 C=0 st

v; | 3364 1158 | 3432  0.073 | 3452 0.411 [ -— | (N)Hss. st.
vs | 3354 © 93.46 | 3544 | 0514 | 3551 | 1.239 | 3190 | (Ni)H; as. st.
vis | 1507 14.83 | 1743  33.47 | 1766 @ 30.95 | ---- NH sciss.
var | 1141 317 | 1329 3819 | 1351 2924 | —-- © NH;,

vss | 1043 1251 | 841 6144 | 845 & 91.78 | —-- ® NH,
vaa | 704 210 | 681 4515 | 716 @ 0.127 | —- 5 N-H
vas | 241 012 | 234 4909 | 242 | 3811 | —- oNH,
No. MINDO/3- DFT/B3LYP

of FORCES CEP-121G 6-311G Obsd | Assignments
freq | "o | vmee | ben | 'keimoe | | tem | Kmimoe

vig | 3329 | 176.78 | 3478 | 22.41 | 3494 @ 21.16 | 3251 (Ng)H st.
vig | 1695 334.02 | 1643 | 271.7 | 1668 @ 148.7 | 1672 C=0 st.
vig | 1785 1016 | 1639 225.1 | 1659 2159 | 1620 C=Nst.
vio | 2949 = 15553[ 3114 7357 | 3131  60.47 | 2984 | (Cio,Cao)H st.
vi | 2943 | 3.05 | 3099 | 5178 | 3116 | 2.34 | —— | (Ci0,Co0)H St.
viz | 2909 @ 20.49 | 3020 76.48 | 3030 @ 64.13 | -—-- (Cy)H> as. st.
vis | 2904  127.3 | 3014 | 42.68 | 3025 | 36.11 | —— | (Cig)H,as. st.
vig | 2756 117.8 | 2963 130.7 | 2989 @ 108.7 | -—-- | (Ci9,Co0)H;s.st.
vis | 2725  55.07 | 2954 1285 | 2981 108.6 | --—-- | (Cz,Cig)H;s.st.
3 C14H11N303

No. MINDO/3- DFT/B3LYP

of SRS CEP-121G 6-311G Obsd | Assignments
freg | "o | embor | Fmor | vewnor| Fmor | e

vip | 3347 @ 168.35 | 3480 2.181 | 3653 @ 30.89 | 3045 (Ng)H st.
vis | 1701  264.80 | 1650 @ 143.7 | 1670  35.27 | 1671 C=0 st.
vig | 1802 @ 42.68 1594  45.38 | 1599 49.75 | 1600 C=N st.
vss | 755 3752 | 786 | 40.27 | 814 @ 29.19 | -—- NO, sciss.
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Vs5 739 22.85 664 1764 | 686 1852 | --—--- o NO;

V67 438 0.65 517 1332 | 534 3713 | -—--- p NO;

Ves 428 0.60 481 3107 | 529 3.638 | ----- T NO,

Vo 3007 16.51 | 3144 @ 13.89 | 3164 9.287 | 2964 C-H st.

viz | 1652 384.2 | 1458 129.4 | 1435 3492 | - N-O; st.

4 C15H1sN2O,

No. MINDO/3- DFT/B3LYP

of FORCES CEP-121G 6-311G Obsd | Assignments
freq | "o | Komee | vem | kemee | vem | 'Kmmee.

viz | 3335  177.24 | 3509 @ 13.53 | 3462 2.617 | 3190 (Ng)H st.
vis | 1694 307.59 | 1703 164.7 | 1650 427.3 | 1670 C=0 st.
vig | 1787 13.62 | 1678 38.29 | 1655 2.197 | 1630 C=N st.
v, | 2889 12113 | 3038  90.55 | 3009 @ 55.71 | 3000 | Cio-Hasst.
vo1 | 1464  106.6 | 1567 @ 238.2 | 1559 75.70 | ----- Cy5-0O st.

\ 3035 60.67 | 3225 | 5.306 | 3211 10.48 | ----- | Ring(Cy,CyCe)H st.
vos | 1297 15758 | 1293 @ 263.4 | 1372 2859 | --—--- C7-Ng st.
vz | 1345 | 218.06 | 1500 | 10.70 | 1527  11.25 | —— | CHgs. deform
vas | 1094 4113 | 1281 @ 408.6 | 1355 203.9 | ----- | Ring3(CieCir)H
5 C15H1sN2Os

No. MINDO/3- DFT/B3LYP

of FORCES CEP-121G 6-311G Obsd | Assignments
freq | "o Kwmee | ver ke | ver e

Vg 3470 35.99 | 3540 @ 21.40 | 3487 12.92 | 3200 (Ng)H st.
Vis 1681 @ 234.83 | 1708 190.1 | 1647 @ 174.7 | 1664 C=0 st.
vig | 1778 4.44 1642 8.399 | 1629 31.71 | 1580 C=N st.

Vi 3607 3.28 3658 4258 | 3707 @ 49.61 | 3400 O15-H st.
vy | 1436  76.00 | 1507 18.95 | 1496 7.88 -— (C-O) st.

\) 3040 2220 | 3246 | 2.371 | 3219 7.707 | 2968 Cii-H st.
vo7 | 1565 264.82 | 1533  10.49 | 1537 53.36 | ----- | CHsd. deform
vog | 1232 9.89 1426 | 18.99 | 1426 @ 43.25 | --—--- 3 (Cy7-H)
vgo | 1309 2510 | 1567 271.0 | 1483 89.27 | -—--- 3 (Ng-H)

6 C16H16N203

No. MINDO/3- DFT/B3LYP

of FORCES CEP-121G 6-311G Obsd | Assignments
freq | "o | kmee | vem | kemee | vem | 'Kmmee.

vis | 3325 202.12 | 3278 6.683 | 3659 25.32 | 3200 (Ng)H st.
viz | 1689  314.02 | 1645 274.7 | 1665 48.96 | 1664 C=0 st.
vig | 1784 2.75 1831 = 16.16 | 1587 185.2 | 1650 C=N st.

Vg 2942  48.37 | 3143 0.809 | 3152 17.69 | 2968 C21-Hss st.
vos | 1452 218,99 | 1583 28.55 [ 1360 0.885 | ----- C17-0O st.

Vi 3044  20.06 | 3071 4761 | 3216 1588 | ----- Cia-H st.
v | 1356 @ 173.31 | 1371 36.71 | 1532 80.75 | ----- | (Cx)Hss. deform
V70 707 3.55 677 4468 | 703 @ 1217 | -—--- | y(Ng)-H+y(C;)-N
V104 22 0.31 17 0.021 22 1.280 | --—--- | Deformations
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MINDO/3-FORCES DFT/B3LYP (CEP-121G) DFT/B3LYP (6-311G) 5
P o - . 0’
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Standard heat of formations ~ (AH{) dall) 0683 5 ) 2 5-3
ad A GO 2sas I 53 Jsaall all (e Alaniidl) il dadle

dnlu o) Al de gaan OIS o) Sl o il 53 Aali e ¢ Sl Bl e
Ailay G srall 3 5 S all O 0o im0 Sl o il gl paa cllas 5 5 I
A 55 dsall (S50 Ao sanas b alsall (B ouS gle Ao gana Lo ()
G5 ¢ 00 ) ) i) ) S gl IS JB) oSl 5 ) ya CcuilS LS Cpa 1) i) Y
iy IS Jlels 1) jiiu) JBY) alan 2 Sall 8 Le )l ddle ) dale Ll o) Jaadls
A s_pall LS all (Bl (e (Sl B )l e
Dipole moment (n) bl A a e 6-3
Gon bl (A 00 ol 8 Laldl el ) 53 dson Ll pll
3>5>2>4>1>6 ; Jull z xill 4 ki LS5 (9.383-1.676)Debye 2 sasy s ) 53
Clind 8 QDA pan die ity (Al Aad ga g a saall & 3 5l ) elld 8 Casdl 3 gay
A 3 gy iy il A 4 e o) Gulnd e @l g LDl 3 clilsal) 5 LS el
ST AN aall g i) (e S e

Ay ALl Y a1 el L insl By - o Cas

@l ok (38 5 4 gunall 5 A g jaall DS jall 0 Kl 5 ) a g il Al 0 5o 1 5-3 Joaa

Laddiusall Lol
0 Dipole moment
AH;° (kd/mol) ole mom
MINDO/3 DFT/B3LYP
Molecules | MINDO/3-FORCES -FORCES | CEP-121G | 6-311G
1 C;HgN,O -79.8445 4.3977 2.9974 2.8287
2 | CHi7N3O 168.655 3.780 57588 | 5.5351
3| CyyH11N305 -15.1001 7.555 0.8380 | 8.6906
41 Ci5H14N,O, -122.888 3.263 3.1951 4.8932
5| CisH14N>O3 -341.0663 3.766 5.8925 5.2011
6 | CigH1sN,O5 -329.2252 2.748 29499 | 1.6756
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| QU
4y laall cldlal) 7-3
(HOMO) Jgdia i e Aol &8 1-7-3
Highest Occupied Molecular Orbital
g3 g YL i Jlae ol il ol 6-3 dsaall b cluall milis & el
D AU il LSl s dua 5 (-5.1765,-9.4028)eV 2 52
2>6>5>4>3>1
S0 (3auS) Aglee) <l g iIY) 258 A0 et 4l 2 S oal ) Jaali oMl i il g
de sana G sail Al 6 Cund) 5as « @) J gt e lae o) Al dad o) elliag
bl Gada ) agme pidl cula¥) Sl iy ¢ ade 48 il SIBU Aadl
a4l o Glo Jy @l Jade Guda Jlae Gle) Al dad JBY) 250 an
PPN
(LUMO) g M asa e Uagl 48U 2-7-3
Lowest Unoccupied Molecular Orbital
Gl all Jgrdia e Jlae Uyl il o 3 Gadl 058 6-3 Jsaal) Aaadl (e
LY 4L <1 Al 3 (Sl ol gl s ¢ (0.6817,-3.1987)eV 2 saa s 5 5l
058 ¢ ) Jaiia e e lae Ua gy A8l J8) ellig 4y (J) a0 dlee) cili g pSIY)
e Ll (aliaily el S al) 7w o5 ¢ elld b ) el 5 pSIN daladl e sanall
Ll g SSIVL Jgidia e ia e Ua g il g e L @l 5 il 5 IV iliiS)

imdli,lg Lol

Orbital Energies

LS all Jadia gt laa Unglg i s SIYL liae s lae el 48l ; 6-3 Joa

HOMO (ev) LUMO (ev)

Molecules !\I/I=|(|)\IFIQDCOE/2 CEPEZFl-ZBsLG-YiaFl)lG !\l/lzlcl)\lFECOE/g CEPEZI;/B?’LGLZG
1| CsHgN,O -9.4028 | -7.1596 | -7.0835 | 05776 | -1.4795 | -1.3660
2| CigHi7N3O | -7.5905 | -5.2154 | -5.1765 | 0.6316 | -1.5674 | -1.4917
3 C14H11N303 -8.9579 -6.9817 -6.9463 -0.0933 -3.4085 -3.1987
4] CisHuN,O, | -8.0452 | -5.6369 | -5.9787 | 05725 | -1.5124 | -1.7916
5| CisH1aNo,O5 | -7.7413 | -6.0766 | -6.1381 0.6817 -1.5899 | -1.6444
6| CigHigN2O3 | -7.6979 | -8.9793 | -5.6508 0.6464 -0.4395 | -1.5557




idmili g Ll S Jeai]

lonization Potential (IP) ¢l 2 3-7-3
Db WS il e il all L8 5S35 7-3 Jgaall asdle (4
1>3>4>5>6>2
Gas ¢ (9.4028,5.1765)ev sl i (il aga it o o)) Jsaall e daaliy LS
oY 1 ol (B8 A8 s ol ) aa g IV e e Ll 8 iy el s
o dead e 81 Y S 3 Je) e 2 55 3 (Sl e 5 o5 2 LS
RAESH 305 A i A iy I dadls de sane 5AY) Nl Gl udy N

Electron Affinity

(EA) &y 4aN) 4-7-3
uh})ﬂ:ﬁmb @A\AA.}M}:A&\ &_1\_15)45\ G oty olad) @7-3 d}d&j\ idaada (e
dua ¢ aalll) Rl Q\.’a;)ﬁﬁ‘}“ S| ‘_Ax: aaliall L@JL;\ e Z\ﬂij)ﬁ\ aall &l BEX

. (3.4085,-0.6817)eV 2 5333 LS jall waenl s ZlY) clills s ) 5

G b (35 4 guanall 5 Ay paal) S all A g IV AGYT 5 G g a8 7-3 Jga

i tiaal) bl
IP (ev) EA (ev)
MINDO/3 DFT/B3LYP MINDO/3 DFT/B3LYP
MOIeCU Ies -FORCES | CEP-121G 6-311G -FORCES | CEP-121G 6-311G
1 C,HgN,O 9.4028 7.1596 7.0835 -0.5776 1.4795 1.3660
2 C15H17N30 7.5905 5.2154 5.1765 -0.6316 1.5674 1.4917
3| C14H11N3O5 8.9579 6.9817 6.9463 0.0933 3.4085 3.1987
4| Ci5H14N-0O, 8.0452 5.6369 5.9787 -0.5725 1.5124 1.7916
5] Ci5H14N2O5 7.7413 6.0766 6.1381 -0.6817 1.5899 1.6444
6| CisH16N2O3 7.6979 8.9793 5.6508 -0.6464 0.4395 1.5557

Electronegativity
Al L dad o) e Letnlu s 568 (8 Gy jall G p35 8-3 Jsaall daadle (4
Gy Sl AU a5 a)ae il pasla B
558 clld 2 gay 28y ¢ Al g yeSI Aad JAb 2 A all Y g s ¢ i g SISO Al il sl
leana 55 [-N(CHg)y] s s Aadlall Ao sandl
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Electrophilicity (GD) 4l ) 6-7-3
Ao ganay pasall 050l uedl s Ald s Sl Syl I O Gy 8-3 Jsaall (e
(7.5532- 2 53ny atlid g yi<l) s gl 35 Cua 3 S e (-NOy) il g 5SIU daalid) 5 3l
Y opas @l 558 Caen Lol Aadly qaalaay A srall gl el o2ay b5 2.3104)ev
CAgld o S dad 8l 2 (Sl
Clualdl 83 sl (38 5 4 suanall 5 s 5 jaall LS jall 40 5 yISIV) 5 Al 5 <)) 2 8-3 J g

Al
EN (ev) G (ev)
MINDO/3 DFT/B3LYP MINDO/3 DFT/B3LYP
Molecules | ‘ForcEs | cep1216| 63116 | -FORCES | CEP-1216 | 63116
1| C;HgN,O 4.4126 4.3196 4.2248 1.9509 3.2849 3.1217
2| CigHi7N3O | 3.4794 | 3.3914 | 3.3341 1.4724 | 3.1528 | 3.0168
3| C14H11N3O5 4.5256 5.1951 5.0725 2.3104 7.5532 6.8658
4 C15H14N202 3.7364 3.5747 3.8852 1.6199 3.0981 3.6049
5| CisH14N2O3 |  3.5475 3.8333 | 3.8912 1.4941 3.2749 | 3.3696
6| CisH16N2O3 3.5258 4.7094 3.6033 1.4898 2.5971 3.1705
Energy Gab (E(Homo-Lumo)) 43Ul 3928 7-7-3

Sle il (38 sl 8 Aesiondl DA Gkl sy 9-3 Jpsadl Aiade (30
(8.8252-5.6801) 252 13a s 3ull adal LUMOs HOMO Gl o
¢ g3l Gl LilE 2 Sl b Gl 1an (il Wi ¢ Alle &) il (51 ev
Losa 555 Leann S S, Al pie 3 ) el e 5 e pend
PPl
Chemical hardness (1) Al A0kal) 8-7-3

7-6-3 Akl 5l o Hiia Leidlam (520 b il 355 9-3 il S
O Bl b)) Jandl i e iy (53015 ALl (5 516 Baal 3 5my U3 5 4L 5 pad
A IV Y () s

A3l (st 8 Lo i 5 jiadll A 3 ) i Ll s el 3315
3 S il g oy Ui 58 i (30 o gl gl A 4l e 2 )
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@l ok (38 5 4 gunall 5 A 5 jaall LS jall 48Ul 5 s g AilaeSll 40000 9-3 Js

iaraieall Cilual
Enomo-Lumo ( eV) 1 (ev)
MINDO/3 DFT/B3LYP MINDO/3 DFT/B3LYP
Molecules | ‘rorces |cepisic | e3iic | -FORCES | CEP-1216 | 63116
1] C;HgN,O 88252 | 56801 | 57174 | 4.9902 | 2.8401 | 2.8588
2| CqH17N3O 6.9259 3.6480 | 3.6847 41111 1.8240 | 1.8424
3| CuHiNsO; | 8.8646 | 35732 | 3.7476 | 4.4323 | 1.7866 | 1.8738
4| CsHwuN,O, | 74727 | 41245 | 41870 | 4.3089 | 2.0623 | 2.0936
5| CisHwN,O5 | 7.0506 | 4.4866 | 4.4937 | 42115 | 2.2434 | 2.2469
6| CigHigN2O3 |  7.0515 8.5398 4.0951 4.1722 4.2699 2.0476

ASaalina ga Y J1 g2l 8-3
Al el <l gy« Vibrational Frequencies ) yia¥l <las iy dlaiu¥) o
Moment of inertia I saidll a3 lual  Rotational Constant X,Y,Z
gl Cluall =35 (e dliantuall 5 10-3 Jsas ¢ Iy vy, 1z Qs JSI Hslae S
. O Al alasiul 5 MINDO/3 43 5k s MOPAC 97

Thermodynamic functions

¢ ;«}n.aj\ :\.t:J.uZC «h2=h « «ﬂ.})u Culi=h « XJ);AS\ olaily U\J}'ﬂ\ &_\AUZRX HEGITEN

Ix Iy Iz & sl ase s Ry Ry Rz Al _ysall <l il 0 2 10-3 Jgaa
MINDO/3 & sk s MOPAC 97 gl luaall il (pe Aleanineal

Moment of inertia (10™*'kg.m) Rotational Constant ( m™)
Molecules Ix Iy Iz Rx Ry Rz
1 C,HgN>,O 251.6799 | 1128.105 | 1178.303 | 11.1224 2.4814 2.3757
2 | CyeHiN3O | 571.74613 | 9362.359 | 9394.805 | 4.8960 | 0.2990 | 0.2980
3| Cy4H1iN3O3 | 544.57957 | 9290.483 | 9341.103 | 5.1403 0.3013 | 0.2997
4| CieH1aN,O, | 499.74855 | 8205.635 | 8337.054 | 56014 | 0.3411 | 0.3358
5| CysH14N,O, | 665.84163 | 8417.842 | 8666.708 | 4.2041 | 0.3325 | 0.3230
6 | CyeHisN,Os | 908.68439 | 8475325 | 8985.388 | 3.0806 | 0.3303 | 0.3115
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Standard Internal energy functions  (U°%) 4l 40300 48Ual) 413 1-8-3
Aadls gaaaas A sl IS yall a1 ZBU () Jan ) 11-3 Jal e g1
ALdals Bl 3 5 Y1 s ¢ 3 Tabis Ao panas Aun sl Ll (pn 581 (5585 2,4,5,6

25l el il (ada e Sle

Standard Enthalpy functions (H?) Al 00 413 2-8-3
A8l e i) Lim) gl Y il ) 1123 Jsandl 8 sl milis <yl
i gaall iy S Ablall ilia sl 3 LS el (5 (sl casi_ll (e plaill Bl
3515 Ly 3l il e ) E Lo 5 5815 Bl e
5 A sl 5yl € el (il ) Fi 2l G ; 11-3 g
faddieall Ll 350

U° (kJ/mol) H° (kJ/mol)

MINDO/3 DFT/B3LYP MINDO/3 DFT/B3LYP

Molecules | ‘rorces [cepisia | 63iic | -FORCES | CEP-1216 | 63116

C;HgN,O 25.1871 | 401.0949 | 404.6974 | 27.6658 | 403.5719 | 407.1762

CisHisNsO | 52.6432 [ 837.8752 | 845.2726 | 55.1220 | 840.3522 | 847.7514

C1aH11N3O3 | 47.6454 | 647.2564 | 655.3608 | 50.1242 | 649.7333 | 657.839

CisH1uN,O, | 48.9034 | 738.6308 | 733.6226 | 51.3822 | 741.1077 | 736.102

CisH1uN,O3 | 52.4242 | 752.4129 | 747.9444 | 54.9030 | 754.8898 | 750.423

DO IWIN|F-

CigH1gN,O3 | 56.9242 | 813.8131 | 826.3609 | 59.4030 | 816.2900 | 828.839

Standard Entropy functions (S%) Auullll (29 AN 4212 3-8-3

(e A3l ) (8 Sl Gamy a5y e a8l o5 12-3 sl (8 Slbaad) e
Leilla ae Lgan 28 A Addte il pall A0 gie o) V) ¢ ) 8 daadiiuaal) (5 ykall Cadlia)
el Y Al sl

Standard Gibbs energy functions (G?) Apall) (S 43U 413 4-8-3
oS Bl ad 8 LS el 0 8 U DR Baals 12-3 Jsaall e g3 (e
b on il 4B (8 S Gl aa g Cuag ¢ odle) 3,80 Jisall e Al
LS pall gl G Lgmn )2 (& ) LSl ¢ Ay jad 4l 43y Hhall 5 Al luall
Ssie S savay pagrally 6 S pall apadllis 2456 4xdly mulaay A aall
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S Jeai]

Lain ¢« Alle 4l uS A8y 5 5,55 1k alsall (8 dada peal) dgilay,Y) Adlad) e
Gl il (aaa il ¢ JB GuS A8l 0 dals 5 5l de senay (asally 3 Sl
Jeliil) jw daph o dpuldll oS ds dad 35 Cua ¢ S Al dad JL )0
O Ll ey

@l ok (38 5 4 guanall 5 A g jaall DS jall i @l g V) 5 QS A8l : 12-3 Joa

faraiodl Cllall
S G (kd/mol)
(kJ mol™ deg™)
MINDO/3| DFT/B3LYP | MINDO/3 |  DFT/B3LYP

MOIeCUIeS -FORCES | CEP-121G 6-311G -FORCES | CEP-121G 6-311G
1] CHgN,O | 1.1827 | 0.3907 | 0.3880 | -324.9506 | 287.0854 | 291.4880
2| CyHNsO | 1.3990 | 0.6027 | 05985 | -361.9938 | 660.6594 | 669.3087
3| CyuHuNsO5 | 13534 | 05705 | 05646 | -353.4053 | 479.6248 | 489.5035
4| CisHuN,O, | 1.3760 | 05608 | 0.5649 | -358.8617 | 567.4352 | 567.6771
5| CisHwuN,Os | 13989 | 0.5825 | 0.5872 | -362.1676 | 581.2173 | 575.3493
6| CyHieN,Os | 14226 | 06627 | 0.6169 | -364.7533 | 618.6999 | 644.9103

Standard Helmholtz energy functions (A°) 4suldll 5l sgalaa 4dUa 412 5-8-3

o 3 Ll 5 oS 28U o LSyl 55 8 G855l pealin 28U (6 13-3 s (s

o Gl Jaali 3kl weads oS1s ¢ Giluall 8 Aol (3 lal) dagalal dpailly ¢ 43 5lii
35l dapla Mo Ayl yil ggalis A8 a8 Juig ¢ ole) 3L el LS Gl all &
Ceaall gy &1 Llals Je il dadlal)
Cluall 3k (385 4 sumall g A g jaall QLS pall sl 33l gealis 4l ¢ 13-3 Jgaa

dandinl
A (kd/mol)
MINDO/3 DFT/B3LYP
MOIeCUIeS -FORCES | CEP-121G 6-311G
1| C;HgN,O -327.4294 | 284.6084 | 289.0092
2| CisH17N3O | -364.4726 | 658.1825 | 666.8298
3| CiuH11N3O3 | -355.8841 | 477.1479 | 487.0253
4 | CisH14N,0O, | -361.3405 | 571.4662 | 565.1977
51 Ci5H14sN,O3 | -364.6464 | 578.7403 | 572.8707
6| CigH1eN2O3 | -367.2321 | 616.2229 | 642.4322
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(1) i) J81) Adall

MINDO/3- dusas 4aill 4kl Whg & punall s iy jal) gaad (s 58Y) o8 plii)
sae U @lld dgayy ¢ A8 Jlga ki (pe Alasiual) i) we Leii e yie FORCES
dadd KAl g SN Qs Jiady (315 A yaS 4l )kl Cluall dapls Lie
I gl e 5 el peadl Cond A )Y oo i ad 8 DAY ) sl gl
5 Ay sall Sl el e W) las 2al Y Lels dllaSp ¢ cilala) Sl 5 Ay e U
s ad (8 da B3l Ol | Ll sde (Bl e Laae Ayl JTYT e e Ay
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1 C7H8N20
Geometric MINDO/3- DFT/B3LYP Geometric | MINDO/3- DFT/B3LYP
parameter | FORCES | CEP-121G | 6-311G | parameter | FORCES | CEP-121G | 6-311G
C—GC, 1.405 1.415 | 1.399 Cs—Cs 1.405 1.412 1.396
C—Cs 1.405 1.414 | 1.397 | Cs—Hy 1.107 1.088 1.082
Ci— Hyy 1.105 1.087 | 1.082 | CeHis 1.105 1.087 1.088
C—GC; 1.405 1.410 | 1.394 | C;—Ng 1.359 1.393 1.374
Co—Hyp 1.105 1.087 | 1.082 C;—0Og 1.218 1.269 1.253
Cs—Cy4 1.425 1.418 | 1.403 | Ng—Njg 1.322 1.428 1.413
Cs— Hys 1.107 1.086 | 1.080 | Ng—His 1.044 1.010 1.005
Cs—GCs 1.425 1.419 | 1.404 | Ny—Hy7 | 1.053 1.021 1.015
CsCy 1.507 1510 | 1.493 | Nyg—Hig | 1.052 1.021 1.016
1 C7H8N20
Geometric MINDO/3- DFT/B3LYP Geometric | MINDO/3- DFT/B3LYP
parameter FORCES CEP-121G | 6-311G parameter FORCES | CEP-121G 6-311G
<C,C1Cs 119.4 119.8 | 119.9 | <CeCsH1s | 118.1 119.1 119.2
<C,CiHyy 120.3 120.1 | 120.1 | <CiCeCs 120.1 120.0 120.1
<CeCiH1y 120.3 120.0 | 120.0 | <CiC¢His | 120.3 120.1 120.1
<C;C,C3 120.1 120.0 | 120.1 | <CsC¢His | 119.7 119.7 119.8
<C1CoHyo 120.2 120.1 | 120.1 | <C4C;Ns 114.5 116.7 116.7
<C3C;Hs, 119.7 119.7 | 119.8 | <C4C70q 122.7 122.5 122.4
<C,CsCy 122.2 120.2 | 120.4 | <NsC;Oq 122.7 120.7 120.8
<CCsHi3 118.1 121.3 | 121.3 | <CsNgNyo | 123.8 121.8 121.9
<C4CsHi3 119.7 118.4 | 118.3 | <C/NgHis | 116.3 122.1 122.1
<C3C4Cs 116.0 119.5 | 119.3 | <NioNsHis | 119.8 115.0 115.0
<C3C4Cy 121.9 1175 | 117.7 | <NgNioHi7| 111.6 109.9 110.2
<CsC4Cy 122.0 122.9 | 122.9 | <NgNjoHig| 111.5 109.9 110.1
<C4CsCs 122.2 120.1 | 120.3 | <HuNyHs | 99.5 109.8 109.8
<C4CsHy4 119.7 120.6 | 120.5
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2 C16H17N3O
Geometric | MINDO/3- DFT/B3LYP Geometric | MINDO/3- DFT/B3LYP
parameter FORCES | CEP-121G | 6-311G | parameter | FORCES | CEP-121G | 6-311G
C.i-GC, 1.405 1.414 1.397 | Cio—Cy3| 1.427 1.420 1.410
C.—-GCs 1.405 1.415 1.399 | C,—Cy7| 1.423 1.424 1.406
Ci—Hxn 1.105 1.088 1.082 | Ci3—Cyy| 1.398 1.406 1.385
C,-Cs3 1.405 1.413 1.397 | Ci3—Hyg | 1.109 1.090 1.081
C,—Hy 1.105 1.087 1.082 | Ci4—Cy5| 1.432 1.432 1.421
C;—Cy4 1.425 1.419 1.405 | Ci4—Hy | 1.106 1.084 1.079
Cs—Hys 1.108 1.088 1.082 | Ci5—Cis| 1.431 1.436 1.417
Cs—Cs 1.425 1.418 1.403 | Ci5— Nig| 1.399 1.403 1.388
C,—Cy 1.509 1.515 1.497 | C6—Cq7 | 1.403 1.401 1.390
Cs—Ce 1.405 1.410 1.394 | Cig-Hszo | 1.106 1.084 1.079
Cs—Hys 1.107 1.086 1.080 | C;7—Hs | 1.108 1.086 1.084
Ce — Hys 1.105 1.087 1.082 | Nig—Cqio| 1.427 1.473 1.462
C;—Ng 1.367 1.400 1.386 | Nig— Cyo | 1.427 1.474 1.463
C;—0g 1.217 1.260 1.244 | Ci9—Hs| 1.118 1.093 1.095
Ns— N1 1.292 1.399 |1.3804 | Cig—Hss| 1.122 1.101 1.087
Ng— Hog 1.051 1.020 1.014 | Ci9—Hsy | 1.122 1.101 1.095
Ni—Cyp 1.271 1.311 1.296 | Cpo—Hss | 1.118 1.093 1.087
Ciui—Cyp 1.480 1.470 1.454 | Coo—Hss | 1.122 1.101 1.094
Ci1—Hyr 1.131 1.103 1.096 | Co—Hs7 | 1.121 1.101 1.094
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2 C16H17N3O

Geometric MINDO/3- DFT/B3LYP Geometric | MINDO/3- DFT/B3LYP
parameter FORCES | CEP-121G | 6-311G | parameter | FORCES | CEP-121G [ 6-311G
<C2C1Cs 119.4 119.8 119.8 | <C1,Ci5Cus 123.8 121.6 121.3
<CCiHz 120.3 120.1 | 120.0 | <CyxCisHzs | 119.3 119.5 118.6
<CesC1Hz1 120.4 120.1 | 120.1 | <CuCisHzs | 116.9 118.8 120.2
<C;1C2C3 120.0 120.1 | 120.1 | <CisCuCys | 121.9 120.6 121.2
<C1CoHa, 120.3 120.2 | 120.1 | <CisCiuHze | 116.5 118.8 118.7
<C3CzHa, 119.7 119.7 | 119.8 | <CisCuHz | 121.6 120.5 120.2
<C,C3Cy 122.4 120.3 | 120.3 | <CuCisCis | 114.8 117.6 117.4
<C,C3Ha3 117.9 118.9 | 119.1 | <CuCisNyg | 122.2 121.2 121.2
<C4CsHa3 119.8 120.7 | 120.6 | <CiCisNsg | 123.0 121.1 121.4
<C3C4Cs 115.9 119.3 | 119.1 | <CisCyCy7 | 122.3 121.1 120.7
<C3C4Cy 122.9 123.5 | 123.4 | <CisCyHso | 121.3 120.3 120.4
<CsC4Cy; 121.3 117.2 | 1175 | <C;iCyHs | 116.3 118.6 118.9
<C4CsCo 122.2 120.4 | 120.4 | <CixCyCys | 123.3 121.2 121.7
<C4CsHy4 119.8 118.3 | 118.3 | <Cy,CyHsx | 120.3 118.6 119.5
<CgCsHy4 118.0 121.3 | 121.3 | <CiCyHz | 116.4 120.2 118.8
<C;CeCs 120.2 120.1 | 119.8 | <CisNisCyo | 122.0 120.0 120.2
<CiCe¢Hzs | 120.1 120.1 | 120.0 | <CisNisCs | 122.3 120.2 120.3
<CsCeHys 119.7 119.7 | 119.8 | <CyNisCsp | 115.7 119.7 119.5
<C4C7Ns 114.3 1148 | 114.7 | <N;CioHs | 113.9 109.2 111.8
<C4C70¢ 123.3 121.9 | 122.1 | <NuCioHss | 114.2 111.8 118.8
<NgC70q 122.4 123.3 | 123.2 | <NisCioHzs | 114.1 111.8 120.2
<C7NgN10 126.4 120.7 | 121.2 | <HnCiHs | 104.3 107.9 120.3
<C7NgH2 113.5 119.6 | 119.5 | <HnCiHa | 104.3 107.9 119.5
<NjoNgH2 | 120.0 119.5 | 119.2 | <HxCiHa | 104.9 107.9 111.8
<NgN10C11 126.7 116.7 117.6 | <NyCyHss 113.8 109.1 109.1
<N10C11C12 123.5 121.8 | 122.2 | <NCaHsz | 114.2 111.8 111.8
<NyCuHy | 124.7 121.4 | 121.1 | <NuCoHz | 114.1 111.8 107.9
<C12C11Hy 111.6 116.7 | 116.7 | <HsCaHs | 104.3 107.9 108.0
<C11C12Cy3 119.3 120.1 | 122.0 | <HsCxHsy | 104.3 107.9 107.9
<C11C12Cyy 126.8 121.9 120.3 | <HsxCzxoHsz | 105.0 108.0 109.1
<C13C12Cyy 113.8 117.8 117.7
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3 C14H11N303
Geometric MINDO/3- DFT/B3LYP Geometric | MINDO/3- DFT/B3LYP
parameter | FORCES | CEP-121G | 6-311G | parameter | FORCES | CEP-121G | 6-311G
C—GC, 1.405 1414 | 1.397 | Nyo— Cqy | 1.267 1.308 1.299
C1—Ce 1.405 1415 | 1.399 | Cy;—Cyp | 1.487 1.478 1.465
Ci1—Hy 1.105 1.088 | 1.082 | C;u—Hy; | 1.128 1.100 1.081
C,-GC; 1.405 1412 | 1.396 | Ci,—Cy3| 1.424 1.423 1.408
Cy— Hy 1.105 1.087 | 1.081 | C,—Cy7 | 1.423 1.426 1.410
C;—C4 1.425 1.420 | 1.405 | Ci3—Cyy | 1.403 1.407 1.391
Cs—Hys 1.107 1.088 | 1.083 | Ci3—Hyg| 1.106 1.088 1.082
Cs—Cs 1.425 1418 | 1.404 | Cy4—Cys| 1.421 1.411 1.395
Cs—Cy 1.506 1510 | 1.491 | Cy4—Hy | 1.106 1.084 1.078
Cs—Ce 1.405 1410 | 1.393 | Ci5—Cys| 1.421 1.416 1.399
Cs —Hyy 1.107 1.086 | 1.080 | Ci5— Nyg| 1.434 1.479 1.462
Cs — Hys 1.105 1.087 | 1.081 | Ci,g—Cy7| 1.404 1.404 1.388
C;—Ng 1.372 1.413 | 1.385 | Ci6—Hzo| 1.106 1.084 1.078
C;—Og 1.215 1.256 | 1.252 | Cy;7—Hs | 1.106 1.085 1.079
Ng— N1 1.287 1.384 | 1.381 | N;g— Oy9| 1.226 1.291 1.268
Ng— Hoe 1.049 1.021 | 1.005 | Nig— Oy | 1.227 1.289 1.268
3 C14H11N303
Geometric MINDO/3- DFT/B3LYP Geometric | MINDO/3- DFT/B3LYP
parameter FORCES CEP-121G | 6-311G | parameter FORCES | cep-121G | 6-311G
<C,C,Cs 119.4 119.9 | 119.9 | <NiCuCi | 119.9 120.4 119.0
<CC1Hz 120.3 120.1 | 120.0 | <NwCuHyx | 127.9 122.2 122.6
<CsC1H2; 120.3 120.1 | 120.1 | <C.CuHy | 112.1 117.4 118.3
<C;C,Cs 120.1 120.1 | 120.1 | <CuCpCys | 121.7 119.3 118.7
<C;CzHy; 120.2 120.2 | 120.1 | <CuCyCy; | 122.7 121.3 122.3
<C3CyHy; 119.7 119.7 | 119.7 | <CisCiCy7 | 115.6 119.5 119.0
<C,CsCy 122.1 120.2 | 120.2 | <CyCisCyq | 122.7 120.7 120.9
<C,CsHas 118.2 118.8 | 118.9 | <Ci,CisHzs | 119.8 119.9 119.6
<CyCsHas 119.7 120.9 | 120.8 | <CiCisHss | 117.0 1194 119.6
<C3C4Cs 113.8 119.4 | 119.3 | <CisCuCys | 117.7 118.4 118.7
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<Cs;C,C;| 121.9 123.4 | 123.2 | <CiCiHy | 118.2 121.8 121.7
<CsC,C;| 121.9 117.2 | 117.4 | <CisCiHy | 121.2 119.8 119.6
<Cy,CsCs | 122.1 120.3 | 120.3 | <CuCiCis | 120.7 122.2 121.8
<C4CsHpq | 119.7 118.5 | 118.5 | <CuCisNys | 121.1 118.8 119.1
<CeCsHzs | 118.2 121.2 | 121.2 | <CiCisNig | 121.2 119.0 119.1
<C1CeCs 120.1 120.1 | 120.1 | <CisCiCy7 | 120.7 118.8 119.0
<CiCeHs | 120.3 120.1 | 120.1 | <CisCiHso | 121.2 119.6 119.3
<CsCeHzs | 119.6 119.7 | 119.8 | <CyiCiHyp | 118.1 121.5 121.7
<C,C/Ng| 115.0 114.8 | 115.7 | <CuCyiCis | 122.7 120.3 120.6
<C4C;09 | 123.2 122.7 | 122.2 | <C,Cy7Ha | 119.9 118.9 118.8
<NgC;Oq| 121.8 122.4 | 122.1 | <CiCiHa | 117.4 120.8 120.6
<C7NgNio | 123.9 120.2 | 129.9 | <CisNigOy | 114.1 118.3 118.3
<C7/NgHzs | 114.8 119.6 | 119.0 | <CisNigO | 113.8 118.3 118.2
<NioNgHzs | 121.3 119.9 | 111.0 | <OwNi;sOz | 132.2 118.3 123.5
<NgN10Ci1 | 130.2 118.1 | 122.3
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4 C15H14N202

Geometric | MINDO/3- DFT/B3LYP Geometric | MINDO/3- DFT/B3LYP

parameter FORCES CEP-121G | 6-311G | parameter FORCES | cep-121G | 6-311G
Ci—GC, 1.405 1.399 | 1.397 | C;;—Cyp | 1.482 1.459 1.458
C1—Cs 1.405 1401 | 1.399 | Ci;—Hyp | 1.130 1.098 1.094
Cy1—Hyo 1.105 1.085 | 1.082 | C;p—Cy3| 1.428 1.411 1.406
C,—C3 1.405 1.399 | 1.397 | C,—Cy7 | 1.423 1.408 1.410
C,—Hyx 1.105 1.085 | 1.082 | Ci3—Cyy| 1.399 1.390 1.393
C;—C4 1.425 1.407 | 1.405 | Ci3—Hy7 | 1.108 1.087 1.081
Cs— Hy 1.108 1.086 | 1.077 | Ciu—Cy5| 1.423 1.404 1.402
Cs—Cs 1.425 1405 | 1.406 | Ciyu—Hyg| 1.104 1.083 1.079
Cys—Cy 1.508 1497 | 1.488 | Ci5—Cys| 1.418 1.405 1.401
Cs—Ce 1.405 1.396 | 1.395 | Ci5—O45| 1.328 1.388 1.389
Cs —Hys 1.107 1.084 | 1.080 | Cig—Cy7 | 1.406 1.394 1.388
Cs — Hyy 1.105 1.085 | 1.082 | Ci6—Hy| 1.104 1.083 1.080
C;—Ng 1.367 1.389 | 1.387 | Cy7—Hgo| 1.107 1.084 1.083
C;—Og 1.217 1.245 | 1.255 | O;3—Cyg| 1.339 1.453 1.454
Ng— N 1.291 1.374 | 1.377 | Ci9—H3 | 1.120 1.089 1.092
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Ng— Hos 1.051 1.017 | 1.018 | Ci9—H3| 1.123 1.096 1.085
Nig— Cq1 1.271 1.296 | 1.296 | Cio—Hs| 1.124 1.096 1.092
4 C15H14N0,
Geometric | MINDO/3- DFT/B3LYP Geometric | MINDO/3- DFT/B3LYP
parameter FORCES | CEP-121G | 6-311G | parameter | FORCES | CEP-121G | 6-311G
<C,C,Cs 119.4 119.8 | 119.8 | <C.CuHy | 112.2 116.7 116.7
<C,CiH2o 120.3 120.0 | 120.1 | <CuCpCss | 119.2 119.8 122.3
<CsC1H2o 120.4 120.1 120.1 | <CuCu:Cyr | 125.9 121.7 119.5
<C,C,Cs 120.0 120.1 120.4 | <CisCCy7 | 114.8 118.5 118.3
<C1CoH2 120.3 120.1 |120.06 | <C1,CisCs | 123.7 120.9 121.1
<C3CoH2 119.7 119.8 | 119.5 | <C.CisHyz | 119.1 119.5 118.9
<C2C3C4 122.4 120.3 | 120.0 | <CwuCiHzy | 117.1 119.5 119.9
<C,C3Hz, 117.9 119.0 | 120.1 | <CisCuCis | 119.3 119.7 119.7
<C4C3H2 119.8 120.6 | 119.9 | <CisCiHs | 118.8 121.7 119.4
<C3C4Cs 115.9 119.2 119.1 | <CuisCuHzs | 121.9 118.6 120.9
<C3C4Cy 123.1 1235 | 124.8 | <CCisCis | 119.0 120.1 120.1
<CsC4Cy 121.0 117.2 | 116.0 | <CuCis015 | 115.6 115.6 124.4
<C4Cs5Cs 122.2 120.4 | 120.6 | <CCis015 | 125.1 124.3 115.5
<C4CsHas 119.8 118.3 | 118.3 | <CisCiCy7 | 119.8 119.7 119.8
<C¢CsHas3 117.9 121.3 | 121.1 | <CisCiHp | 121.8 120.9 118.5
<C1CeCs 120.1 120.1 | 120.0 | <CyiCiHe | 118.4 119.3 121.7
<C;:CsH24 120.2 120.1 | 120.2 | <C.CyiCis | 123.2 120.9 121.1
<CsCsH24 119.7 119.9 | 119.8 | <C.CyiyH5 | 120.1 118.7 119.6
<C4C;Ng 114.6 114.8 | 121.9 | <CuCyHz | 116.7 120.2 119.3
<C4C;0q 123.2 122.2 | 1215 | <Cis0:5Css | 131.1 118.9 119.3
<NgC;Oqg 122.2 122.9 | 116.5 | <OixCiHsz | 106.8 105.1 111.2
<C7NgN1g 125.8 120.9 | 126.1 | <OxCiHsz, | 116.1 111.2 105.0
<C7NgH>s 113.9 119.5 | 113.6 | <O4CiHss | 114.3 111.2 111.2
<N1oNgH2s | 120.2 119.3 | 119.9 | <HxuCiHs: | 106.9 109.8 109.7
<NgN10C11 127.8 117.8 117.8 | <H3CioHaz3 107.0 109.8 109.9
<N1oC1;Cy2 122.1 121.9 | 1225 | <HsCiHsz | 105.1 109.6 109.7
<N1oC1sH2 125.4 121.4 | 120.8




LRl

Aaddiusall Clualdl (35 jla (38 5 Ao gunall 5 [ 312 5 3 (Cpal j

5 C15H14N203
Geometric MINDO/3- DFT/B3LYP Geometric | MINDO/3- DFT/B3LYP
parameter | FORCES | CEP-121G | 6-311G | parameter | FORCES | CEP-121G | 6-311G
C.-GC, 1.405 1.401 | 1.396 | C;1—Cyg| 1.403 1.389 1.396
C.-GCs 1.405 1.399 | 1.398 | Cyy —Hy7| 1.103 1.083 1.079
Ci1—Hy 1.105 1.085 | 1.082 | C,—Cy3| 1.421 1.397 1.400
C,-GC; 1.405 1.395 | 1.397 | C;,—Oy9| 1.320 1.384 1.386
C,—Hy, 1.105 1.085 | 1.082 | Ci3—Cys| 1.417 1.398 1.388
C3—Cy4 1.426 1.406 | 1.406 | Ci3—Hyg| 1.104 1.081 1.082
Cs— Hys 1.107 1.084 | 1.076 | C4—Cy5| 1.450 1.410 1.415
Cs—Cs 1.424 1.407 | 1.408 | Ci4—0O4g| 1.320 1.389 1.392
Cs—Cy 1.509 1497 | 1491 | Cis—Cys| 1.424 1.416 1.406
Cs—Cs 1.405 1.399 | 1.392 | C5s—Cy7| 1.484 1.477 1471
Cs —Hy, 1.108 1.086 | 1.080 | Ci6—Hy| 1.109 1.086 1.081
Cs — Hys 1.105 1.085 | 1.082 | Ci7—Hz| 1.124 1.089 1.081
C;—Ng 1.367 1.393 | 1.389 | O3—Hs; | 0.951 0.977 0.972
C;— 0Oy 1.219 1.243 | 1.257 | O9—Cy| 1.341 1.454 1.456
Ng— N1 1.307 1.375 | 1.382 | Cyo—Hsz| 1.120 1.089 1.084
Ng— Hoe 1.040 1.015 | 1.016 | Cypo—Hs3| 1.123 1.096 1.092
Nig— Cy7 1.272 1.301 | 1.300 | Cyo—Hszs| 1.123 1.096 1.092
Cu—Cyp 1.419 1.407 | 1.400
5 C15H14N,O3
Geometric MINDO/3- DFT/B3LYP Geometric | MINDO/3- DFT/B3LYP
parameter FORCES CEP-121G | 6-311G parameter FORCES | CEP-121G 6-311G
<C,C.Cs¢ 1194 119.9 | 119.7 | <CiCuH;; | 118.8 121.7 119.5
<C,CiHy; 120.3 120.1 | 120.2 | <CuCyCys | 119.4 120.5 120.2
<CsC1Ha1 120.3 120.0 | 120.2 | <CuCy01 | 127.4 115.6 124.6
<C;,C,Cs 120.1 120.1 | 120.6 | <CiCi:01 | 113.2 123.9 115.1
<C;CyHy; 120.1 120.1 | 120.0 | <CixCisCis | 1194 119.2 119.7
<C3CyHy; 119.7 119.8 | 119.4 | <C.CisHps | 120.9 122.8 118.5
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<C,CsC, | 122.3 120.4 | 120.1 | <CuCuysHys | 119.7 117.9 121.8
<CC3Hzs | 117.9 121.3 | 120.3 | <CiCuCis | 123.5 121.8 121.7
<CsCsHps | 119.8 118.3 | 119.6 | <CiCiO15 | 121.5 115.7 121.9
<C3C4Cs | 115.8 119.2 | 118.9 | <CisCi015 | 115.0 122.4 116.3
<C3;C,C; | 120.7 117.1 | 125.7 | <CuCisCis | 113.3 117.3 116.9
<CsC,C; | 123.5 123.7 | 115.4 | <CuCiCyr | 121.9 119.8 118.9
<CyCsCs | 122.4 120.2 | 120.8 | <CuCisCi7 | 124.8 122.8 123.9
<C4CsHaq | 119.7 120.8 | 118.1 | <CuCyCis | 125.3 121.7 122.2
<CeCsHas | 117.9 118.9 | 121.1 | <CuCiHz | 115.3 119.2 118.4
<C1CeCs 120.1 120.1 | 120.0 | <CisCiHoe | 119.5 119.0 119.3
<CiCeHzs | 120.3 120.1 | 120.2 | <NuCw:Cis | 120.6 129.3 129.8
<CsCeHos | 119.7 119.7 | 119.8 | <NuCiyHgp | 125.8 112.9 113.5
<C,C/Ng| 116.3 114.8 | 123.2 | <CisCyHs | 113.5 117.7 116.7
<C,C;09| 121.6 122.2 | 121.1 | <CuOspHa | 115.0 112.0 112.3
<NgC;Oq| 122.1 122.9 | 115.7 | <Ci.01sCs | 132.8 119.0 119.2
<C7/NgN1o | 136.6 120.4 | 125.9 | <OiCzoHz | 106.7 105.1 105.0
<C7NgHzs | 114.8 119.8 | 112.7 | <01CxHss | 115.1 111.1 111.1
<N1oNgHzs | 108.6 119.8 | 120.2 | <O:CzHz | 115.1 111.1 111.1
<NgN1oCs7 | 129.3 118.9 | 119.8 | <H3CzoHs | 107.0 109.8 109.8
<Ci,CuCis | 119.1 119.4 | 119.1 | <H3xCzoHs | 106.9 109.9 109.8
<CpCuHy | 122.1 118.8 | 121.4 | <H3CzoHa | 105.6 109.7 110.0
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6 C16H1N;0
Geometric | MINDO/3- DFT/B3LYP Geometric | MINDO/3- DFT/B3LYP
parameter FORCES | CEP-121G | 6-311G | parameter | FORCES | CEP-121G | 6-311G
C—GC, 1.405 1.392 | 1.397 | Ci,—Cy3| 1.429 1.399 1.406
C1—Ce 1.405 1.390 | 1.399 | C,—Cy7 | 1.445 1.403 1.424
Ci1—Hy 1.105 1.095 | 1.082 | Ci3—Cyy| 1.396 1.386 1.394
C,—C3 1.405 1.389 | 1.396 | Ci3—Hy | 1.110 1.096 1.082
Cy—Hys 1.105 1.095 | 1.082 | Ciu—Cy5| 1.426 1.404 1.396
C;—C4 1.425 1.397 | 1405 | Cy4—Hszo| 1.103 1.096 1.079
Cs—Hy 1.108 1.099 | 1.083 | Ci5—Cys| 1.415 1.396 1.399
Cs—Cs 1.426 1.395 | 1403 | Ci5— 045 | 1.319 1.381 1.391
Cs—Cy 1.509 1495 | 1497 | Ci—Cq7| 1.423 1.399 1.393
Cs—Ce 1.405 1.391 | 1.394 | Cyg—Hsz | 1.103 1.101 1.078
Cs —Hys 1.107 1.097 | 1.080 | C;7— Oy | 1.318 1.390 1.381
Cs— Hos 1.105 1.095 | 1.082 | O;3—Cyg| 1.340 1.408 1.453
C;— Ng 1.366 1.450 | 1.376 | Ci9—Hsz| 1.120 1.092 1.092
C;— 0Oy 1.218 1.216 | 1.256 | Ci9—Hsz| 1.122 1.100 1.085
Ng— N 1.293 1.397 | 1.398 | Cyg—Hs3, | 1.123 1.095 1.092
Ng— Hy7 1.052 1.005 | 1.004 | O —Cy | 1.343 1.411 1.453
Ni—Cy | 1.272 1.296 | 1.301 | Cy; —Hss| 1.119 1.093 1.085
Cu—Cp 1.480 1.471 | 1.459 | Cyy —Hzs| 1.123 1.096 1.092
Cuu—Hyg| 1.132 1.103 | 1.082 | Cy; —Hs7| 1.123 1.096 1.092
6 C1H1sN-0
Geometric | MINDO/3- DFT/B3LYP Geometric | MINDO/3- DFT/B3LYP
parameter FORCES CEP-121G | 6-311G parameter FORCES | CEP-121G 6-311G
<C,C.Cs 119.4 119.9 | 119.8 | <CiCiCy7 | 113.8 119.1 116.8
<C;CiHy, 120.3 119.9 | 120.0 | <C,CisCyy | 125.7 121.0 123.2
<CeCiHa. 120.4 120.1 | 120.1 | <CyxCisHae | 117.9 1194 117.9
<C;C,C3 120.1 120.0 | 120.1 | <CuCisHz | 116.4 119.6 118.8
<C1CoHa3 120.3 120.0 | 120.1 | <C;5CiCys | 118.3 119.2 118.3
<C3CyHa3 119.7 119.9 | 119.7 | <CisCuHsp | 119.3 120.4 119.9
<C,C3C4 122.4 120.2 | 120.3 | <CisCiH3o | 122.5 120.4 121.8
<C,C3Hy4 117.9 119.9 119.0 | <C1CisCis 119.8 121.0 120.5
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<C4CsHy4 119.8 119.9 | 120.7 | <CuCis055 | 113.4 114.9 124.6
<C3C4Cs | 115.8 119.6 | 119.2 | <CxCis058 | 126.8 124.1 114.9
<C3C,C;| 123.2 121.1 | 123.3 | <CisCxCy7 | 119.9 118.9 120.5
<CsC4C/ 121.0 119.2 | 117.5 | <CsCyHs1 | 120.2 119.9 117.4
<C4CsCq | 122.3 119.9 | 120.4 | <CyCyHs | 119.9 121.2 122.0
<C4CsHys 119.8 119.9 | 118.3 | <CuCyiCys | 122.5 120.7 120.5
<CsCsHys 117.9 120.1 | 121.3 | <CyxCy;04 | 113.2 118.8 117.2
<C,CeCs| 120.1 120.2 | 120.1 | <CyCy702 | 124.3 120.2 122.2
<C1CsHa6 120.2 120.0 | 120.1 | <Cis0:6Cs9 | 133.8 116.5 119.0
<CsCsHa6 119.7 119.8 | 119.8 | <O1CioHs | 106.8 103.1 111.2
<C4C;Ng| 1148 115.4 | 115.5 | <O;CioHs3 | 116.3 113.1 105.1
<C4C;09| 1225 123.7 | 121.4 | <O;CioHas | 113.9 110.5 111.2
<NgC;Oq9 | 122.6 120.7 | 123.1 | <HnCiHs; | 106.8 110.6 109.7
<C7NgN10 126.0 117.3 | 131.3 | <HnCiHa | 107.1 110.3 109.9
<C7NgH27 113.6 112.3 | 118.7 | <HxCiHa | 105.5 109.1 109.7
<N1oNgH27 120.3 113.8 109.9 | <Cy702H2 134.0 114.2 119.5
<NgN1oCu1 | 126.9 120.3 | 120.1 | <OxCxuHs | 107.1 102.6 104.7
<N10C1:C1» 124.1 119.3 | 123.7 | <OxCxuHs | 113.5 111.9 111.3
<NyCuHzs |  124.5 1246 | 121.1 | <OxCauHs | 116.3 112.1 111.3
<C1,C11H2s 111.2 116.1 | 115.2 | <HsCauHs | 107.7 110.3 109.8
<CuCpCys | 118.2 117.9 | 116.2 | <HsCxuHs | 106.5 110.0 109.8
<C11C12Cyy 128.0 122.9 | 126.9 | <HxCauHs | 105.3 109.6 109.8
@l ok (35 4 gunall 5 35 am ey ) (adda 4 5 SV UGSy sl 0 7 Jgan
Aariieal) il
1 C7H8N20
Atom | MINDO/3- DFT/B3LYP Atom | MINDO/3- DFT/B3LYP
sym. | FORCES | cep.1216 | 6-311G6 | Sym. | FORCES | cep.i2ig | 6-311G
Charge | density | Charge : Density | Charge density Charge | density | Charge density | Charge | density
C, | 03 397]-15 42 [-117 411| Ny | .030 49 | -49 549 [-54 55
C, | .00 400|-15 4.2 |-164 416| Hy; | -00 1.0 |.157 .842|.158 .84
Cs | .04 396|-25 43 |-098 409| Hy, | 002 .99 | .159  .841 | .158 .84
Cs |-09 4.09|.295 3.7 |-144 414 ) Hy3 | -01 1.0 | .219 .780 |.187 .81
Cs | .04 396|-22 42 |-087 408| Hy |-01 1.0.189 .810|.163 .84
Ce |-.00 400]-17 42 [-179 418 Hys | .002 .99 | .156 .843 | .155 .85
C; | 62 338|-25| 43| 487 351 | Hy |.008 .99 | .327 .672 | .345 .66
Ng |-12 512|-25 55 |-541 554 | Hy; | 020 .98 | .297 | .702 | .319 .68
Qg |-56 657|-18 6.2 |-417 642 | Hyg | .021 .97 | .297 .703 |.317 .68
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2 Ci6H17N30

Atom | MINDO/3- DFT/B3LYP Atom | MINDO/3- DFT/B3LYP

Sym. | FORCES |"cpp1216 | 6-311G | Sym. | FORCES |"cepioic | 6-311G

Charge density Charge density Charge density Charge density Charge density Charge density

C, | .03 397|-15 41 [-119 411] Ch |.181 38 | -44 444[-35 43

C, | -00 400|-16 41| -17 418] Hy | -.00 1.0 | .155 .845|.156 .84

Cs | .03 396|-22 42|-09 4.09| Hy, |.000 1.0 |.154 .846|.153 .85

C, | -09 4.09[025 37 [-169 417 | Hy | -.01 1.0 | .183 .816 | .161 .84

Cs | 04 396|-26 43[-098 409 Hy |-01 1.0 |.219 .781|.188 .81

Ce | -0l 401[-14 41 [-163 416 | Hy | 001 .99 | .15 843 |.157 .84

C;, | 61 339|-19 42| 541 346 | Hy | -.00 10| .28 .72 |.311 .68

Ng |-09 509[-26 53[-572 557 | Hy | -07 1.0 |.097 .903|.128 .87

Oy | -56 656 |-14 6.1 [-379 638 Hy | -01 1.0 | .166 .833[.183 .82

Ny | .00 499|298 4.8 [-111 511 | Hy | .004 .99 | .169 @ .830 | .172 .83

Cp | 09 391|-78 48 |-005 4.00| Hs | 006 99 | .174 .826 | .166 .83

Cp | -.03 4.03| 60 3.4 [-059 4.05| Hy | -00 1.0 | 217 .783 |.144 .86

Cps | .06 3.94|-26 42 |-084 408| Hsp | -03 1.0 | .145 .855 |.195 .81

Cu | -.09 409 |-247 42 [-199 419 Hy | -04 1.0 | 172 828 |.177 .82

Cis | 17 3.82|-00 40| 377 362 Hy | -04 1.0 | .171 829 [.195 .81

Ci | -09 4.09|-24 42 |(-209 421 | Hgs | -03 1.0 | .145 .855|.177 .82

Cy7 | 05 394|-23 42 |-154 415| Hgs | -04 1.0 | .174 0.83|.198 .80

Nyg | -.11  5.11|.100 4.9 |-666 567 | Hy | -04 1.0 | .175 .825[.197 | .80

Cpo | 18 382|-44 4.4 |-355 435
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A gmanall 5 [ 3050 5 30 (el i s yils -4) ] 4y 5 IV UGS ) L) 2 9 J g
daddlial) Cluall (330 5l (38

3 C14H11N30O5
Atom | MINDO/3- DFT/B3LYP Atom | MINDO/3- DFT/B3LYP
Sym. | FORCES [“cEpi21G 6-311G | Sym. | FORCES |""cgp.1216 6-311G

Charge | density | Charge | density | Charge | density Charge | density | Charge density | Charge | density
C,| 03 397|-14 41 |-113 411| Cp | -00 40 | -21 421 | -08 41
C,|-00 400|-16 41 |-183 418 | Ng | 111 39 | 135 487 |.008 49
Cs| .04 396|.214 42|-082 4.08| Oy |-57 6.6 |-19 6.19|-27 6.3
C,|-09 409| 26 37 |-155 415| O, | -58 6.6 | -18  6.18 | -27 6.3
Co| 04 3.96]|-26 42 |-092 409 Hy | -00 1.0 | .162  .838 | .163 .83
Co | .00 400 |-14 41 |-162 416 | Hyp | .004 99 | 161 839 | .160 .84
C,| 61 338|-19 42| 547  345| Hy | -0L 10 | 186 814 |.167 .83
Ng|-10 510 -27 53 [-582 558 | Hyy | -00 1.0 | 224 776 |.192 .81
O, | -55 6.55|-12 6.1 |-415 642 | Hy | 004 99 | .165 .835|.164 .84
Ny | 02 497|323 47 |-160 516 | Hy |.000 1.0 | 293 | .707 | .352 .65
Cy | 04 395|-76 47 |-016 402 | Hy | -05 11 |.119 .880 |.236 .76
Cp, | 07 392|.601 33 |-035 403 | Hy | 008 .99 | 19 .81 |.178 .82
Cys | 00 4.00|-25 43 |-163 416 | Hy | 008 99 | 21 .79 | .206 .79
Cia| 06 394 |-24 42 |-129 413 | Hg | 009 99 | 21 | 788 | .206 .79
Cis | -16 416| 15 39 | 284 372 | Hy | 009 .99 | 237 763 |.179 .82
Cig| .06 3.94|.255 43 |-134 41

[0 2 5 55 (Ol o (oS sae -4 )] A ASIY) ALK 5 cliall) 2 10 Jgan

faniioual) ) 33k (38 5 A guenall

4 C15H14N2O;
Atom | MINDO/3- DFT/B3LYP Atom | MINDO/3- DFT/B3LYP
Sym. | FORCES |"cgp.121G 6-311G | Sym. | FORCES | cpp.121G 6-311G

Charge | density | Charge | density | Charge | density Charge | density | Charge density | Charge | density
C, | 03 397-11 41 |-117 411| Oy | -42 4.4 | 5590 455 -52 6.
C, | -00 400]|-14 41 |-195 419 | Cy | 440 36 | -17 417 |-29 44
Cs | 04 396|-14 41 |-015 402 | Hy |-00 1.0 |.134 .866 |.154 .85
C, |-09 409| .02 40[-138 414| H, | .001 10 | .132 867 | 149 .85
Co | 05 395|-12 42 |-112 411| H,, | -01 10 | 129 871 .193 .81
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Ce¢ |-00 4.00|-13 41 |-161 416 | Hy |-00 1.0 .170 .829|.186 .81
C;, | 61 339|.505 3.4 | .505 3.49| H,, |.001 .99 |.136 .864 |.154 .84
Ng | -09 509|-56 5.5]|-579 558 | Hy | -.00 1.0 | .313 .687 | .313 .69
Og | -56 6.56|-43 6.4 |-411 6.41 | Hy | -.07 1.0 | .108 .891 |.146 .85
Ny | .00 499|-15 5.1|-142 514} H,; | -.01 1.0 | .127 .873|.185 .81
Cy | .09 391|-00 4.0 |-002 4.00| Hy | .028 .97 | .143 .857 | .175 .83
Cp |-03 4.03|.092 3.9 |-076 4.07| Hyy | .026 .97 | .136 .864 | .159 .84
Cyz | .06 394|-17 42 |-068 4.06| Hy | -.00 1.0 |.178 .822|.173 .82
Cu |-12 412|-13 41 |-182 418 | Hy | -05 1.0 | .172 .828 |.186 .81
Cis | 39 3.61|.291 37| .264 374 | Hgy | -.09 1.1 | .153 .847|.204 .79
Cp |-14 414|-14 41 |-182 418 | Hsy | -.09 1.1 | .153 .847|.186 .81
C | .06 394|-15 4.1 |-136 4.14

(Ol (oS shaa-de oS 5 )2 -2 )] A g ASIY) GUERD 5 Gl 3 17 J g2

Aaaiusall Ol (35 ya (38 5 Ay guonall 5 [231 08 5 3

5 C15H14NZC)3
Atom | MINDO/3- DFT/B3LYP Atom | MINDO/3- DET/B3LYP
Sym. | FORCES | cpp.121G 6-311G | Sym. | FORCES | cep.121G 6-311G

Charge : density | Charge | density Charge density Charge | density Charge density Charge | density
C, | 03 397|-11 41| -11 41 | O |-44 64| -61 6.61|-62 6.6
C, | -01 401|-14 41| -19 41 | Oy |-42 64| -56 6.56|-52 65
Cs | .04 396(-13 4.1 |-003 400 | Cy | .432 35| -17 417 |-29 43
Cs |-09 4.09(.029 39 |-164 416 | Hy |-00 10| .135 .865| .15 .85
Cs | 03 397|-14 41 |-125 413 | H, |-00 1.0 |.137 .863|.15 .85
Ce¢ |-.00 400|-14 41 |-160 416 | Hy | -01 1.0 | .171 .829| .19 .81
C, | 59 342|504 35| .531 347 | Hy | -01 1.0 | .133 .867 | .20 .80
Ng |-11 511|-57 5.5[-603 560 | Hy | -00 1.0 [ 0.13 | .866 | .15 .85
Oy | -56 656 |-42 6.4 |-422 6.42 | Hy | .047 95| .329 670 | .33 .67
Ny | -07 507 |-09 5.0(-134 513 | Hy | .033 .97 | .148 .852|.16 = .84
Ci | -24 424]-12 41 [-161 416 | Hy | .050 .95 | .153 .847 [.18 = .82
Cpp | 47 353|.280 3.7 |.255 375 | Hy | -01 1.0 | .157 .843|.18 .82
Cy3 |[-30 430|-12 41 |-176 418 | Hsy | -.04 10 | .163 .837 | .19 .81
Cis | 45 355|.191 38 | .252 3.75| Hs |.254 .75 | .383 .617 | .38 .62
Cys | -16 4.17|.068 3.9 |-133 413 | Hg | -.05 1.0 |.175 .825|.21 .79
Cp | 15 387|-18 41 |-131 413 | Hgy | -.09 1.1 |.155 .845| .19 .81
Cy7 | 16 384|-11 41| .038 396 | Ha | -09 1.1 |.157 .843| .19 .81




LRl

3 5 3 (Ol iy (onS s (AU -4 D) ] A g pSIY) BT clia Bl 2 12 Jgaa

6 C16H 16N203

Atom | MINDO/3- DFT/B3LYP Atom | MINDO/3- DFT/B3LYP

Sym. | FORCES CEP-121G 6-311G Sym. | FORCES CEP-121G 6-311G

Charge density Charge density Charge density Charge density Charge density Charge density

C, | .03 397|-08 41 |-114 411| Oy |-42 6.4 | -21 6.21|-45 64

C, | -00 400[-11 41 [-172 417 | Cy | 430 3.6 | .056 | 3.94 | -32 | 43

Cs | 04 396|-08 41]|-082 408| H, | -01 10 | .105 .895|.161 .84

C, |-09 409|-15 4.1 |-086 4.08| Hy |.000 1.0 |.108 .892 |.159 .84

Cs | .05 396|-04 40[-091 409 | Hy | -01 1.0 .102 | 898 | .182 81

Ce | -0l 401|-11 41 [-171 417 | Hy | -01 1.0 | .123 .877|.186 .81

C, | 61 339[.301 37| .344 3.65| Hy | .000 1.0 |.109 .891 |.161 .84

Ng | -09 509 |-02 50 |-529 552 | Hy | -.0L 10 | .063 .937 |.337 .66

Oy |-57 657|-31 63 [-352 635| Hy | -08 1.0 | .100 .899 |.179 .82

Ny | -00 5.00 | -.07 5.1[-095 509 | Hy | -01 1.0 | .105 .895 |.165 .83

Cy | 13 387 -05 41 |-017 401| Hg | 042 .96 | .123 877 | .158 .84

Cy |-16 416|-11 4.1 |-007 400 | Hg | 049 .95 | .132 .868 |.174 .82

Cis | 12 388|-03 4.0 [-134 413 Hy | -04 1.0 | .051 949 [.174 .82

Cu | -20 420 |-15 42 |-166 416 | Hag | -08 1.0 | .033 .966 |.190 .80

Cis | 47 353|.110 39 | 235 376 | Ha | -08 1.1 | 028 972 |.177 .82

Ciyg | -33 433|-22 42 |-167 416 | Hgs | -03 1.0 | .044 956 |.192 .81

Ci7 | 46 354|.134 39| .244 375 Hgs | -.08 | 1.1 | .044 | .956 | .181 .82

O | -42 642|-19 61 |-515 651 | Hg | -09 1.1 | .019 .981 |.188 .81

Ciyo | 43 357|.045 3.9 |-304 4.30
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; Frequency Of 1/cm . In;;r}f#glgf
fr?aq. Mindo/3- | CEP | 6- ASSIQnmentS Mindo/3 | CEP- 6-
Forces -121 | 311G -Forces 121 311G
vi | 3506 3050 | 3145 | 3208 Ring(C;,C,,Ce)H st. 4650 | 1.741 | 9.531
v, | 3496 3027|3180 | 3172 Ring (C,,Cg)H st. 80.75 | 28.95 | 6.203
vs | 3485 301831553196 | Ring (C;,C;,C3CsCe)Hst. | 14.80 | 7.883 | 23.16
v, | 3472 3006 | 3193 | 3164 Ring (C3)H St. 29.95 | 11.88 | 2.051
vs | 3470 3005 | 3167 | 3183 Ring (Cs,Cg)H st. 23.80 | 40.38 | 33.34
Ve | 3400 3209 | 3624 | 3644 (Ng)H st. 108.35 | 27.81 | 31.33
v; | 3364 - 3432 | 3452 (N1o)H: s. st. 115.80 | 0.073 | 0.411
vg | 3354 - 3544 | 3551 (N10)H: as. st. 93.46 | 0514 | 1.239
Vo | 1872 1694 | 1590 | 1649 C=0 st. 272.05 | 94.40 | 1176
vig | 1701 1491 | 1518 | 1644 Ring (C-C) st. 10.32 | 32.13 | 5.669
vi, | 1657 1453 | 1630 | 1544 Ring (C-C) st. 97 | 32.202 | 24.19
vip | 1552 1412 | 1484 | 1610 d Ring 48,59 | 181.34 | 58.22
viz | 1507 - 1743 | 1766 NH, sciss. 14.83 | 33.466 | 30.95
vi4 | 1460 1300 | 1626 | 1513 C-N st. 113.48 | 64.719 | 181.8
vis | 1449 1318 | 1460 | 1489 Ring (3CH) 76 | 17.850 | 19.56
vig | 1315 1196 | 1357 | 1379 Ring (3CH) 13.84 | 1.8744 | 0.447
vi7 | 1286 1201 | 1311 | 1329 8 N-H 15.02 | 135.86 | 124.2
vig | 1196 1088 | 1214 | 1217 Ring (8CH) .02 1.193 | 2.019
vig | 1171 1004 | 1340 | 1229 Ring (3CH) 28.07 | 1936 | 2.125
vy | 1171 1065 | 1074 | 1341 Ring (CCC st.) 444 | 1.746 | 10.75
vy, | 1141  ------ 1329 | 1351 7NH, 3.17 3.819 | 2.924
Vo | 1137 1034 | 1205 | 1213 Ring (5CH) 42 4.049 | 0.387
Vo3 | 1094 995 | 1193 | 1119 Ring (3CH) 1.08 | 0219 | 9.934
Vos | 1093 994 | 1102 | 1055 8 Ring 7.92 | 9.058 | 6.356
Vo5 | 1081 983 | 1034 | 1092 Ring (3CH) 92 6.689 | 1.175
Vo | 1043 ------ 841 | 845 o NH, 12.51 | 61.44 | 91.78
vy7 | 937 1070 | 1002 | 1027 Ring (CCC st.) 1.10 | 0514 | 0.404
Vo | 876 954 | 1040 | 1039 Ring (y CH) .06 0.849 | 0.627
vy | 867 = 945 | 972 | 1015 Ring (y CH) .02 3.775 | 0.831
vgo | 855 931 | 894 | 969 Ring (y CH) 13 0.663 | 1.911
va; | 817 890 | 1014 | 885 Ring (y CH) .06 0.700 | 0.376
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v, | 779 849 | 887 | 821 Ring (6CCC) 6.66 | 81.27 | 35.31
Va3 | 726 791 | 817 | 905 v Ring 72 49.55 | 53.77
vas | 661 704 | 681 | 716 o N-H 210 | 4515 | 0.127
vas | 629 685 | 727 | 732 Ring (y CH) 434 | 68.643 | 87.52
vas | 619 660 | 549 | 579 v N-H 15.24 | 176.58 | 176.3
va7 | 592 546 | 502 | 650 Ring (6CCC) 9.98 | 1.265 | 1.187
vag | 564 520 | 628 | 703 Ring (6CCC) 51 0.989 | 5.007
Va9 | 507 552 | 697 | 515 Ring (y CH) 1.67 | 0.705 | 1.366
vio | 383 417 | 420 | 429 Ring (y CH) .01 0.217 | 9.033
vy | 345 371 | 348 | 357 Ring (CCC deform) 1.69 277 | 235
vy | 317 364 | 423 | 424 v Ring 4.20 10.57 | 0.085
Vi | 241 ------ 234 | 242 ONH, 12 4,909 | 3.811
v | 231 288 | 295 | 303 0 Ring 1.18 | 31.23 | 32.21
V45 | 148 - 176 | 172 7NH, 6.32 | 18.06 | 22.43
Vi | 115 ------ 149 | 149 o NH, 1.97 | 0.411 | 0.458
va7 | 97 105 | 114 | 115 Ring (y CH) 1.24 | 0.063 | 0.067
vag | 46 50 | 56 | 60 v Ring 201 | 2523 | 2.357

el g 3l (aala ] o) ey aaill & g3 g paliata¥) ol y 3l el Glas s 14 J g
Aaddiusall Cluall (@5 Hha (38 5 Ao gunall 5 [ ) 2= (0l 3 - sl Jiie A4

Frequency Of 1/cm Intensity Of
of " km/mole
freq. | Mindo/3- | CEP | 6- ASSIQnmentS Mindo/3 | CEP- 6-
Forces -121 | 311G -Forces 121 311G
v, | 3505 3035 | 3178 | 3105 | RN (Cl’CZéf&Cf’vCG)H & | 6536 | 37.35 | 30.90
v, | 3495 3026 | 3164 | 3182 | RN (Cl’CZéf&CF’vCﬁ)H & | 8273 | 4459 | 36.59

vz | 3485 3018 | 3198 | 3215 | Ring (C14,C16,C17)H a. st. 13.07 | 19.21 | 17.09
v4 | 3484 3017|3141 | 3170 | Ring (C;,C,,C3Cs)Ha.st. | 12.77 | 9.729 | 6.708
Ring (C13,C14,C16C17)H a.

vs | 3480 3013 | 3193 | 3211 83.39 30.99 | 24.28

st.
Ve | 3474 3008 | 3192 | 3208 | Ring (C1,C,,CsCe)H s.st. | 22.34 | 18.03 | 13.06
v, | 3467 3002 | 3176 | 3193 Ring (C46,Ci7)H a. st. 21.19 | 4.208 | 2.96
vg | 3467 3002 | 3151 | 3161 Ring (C4,C,,C3)H a. st. 31.04 | 8557 | 8516
Vo | 3458 2994 | 3134 | 3151 Ring (C14,Ci3)H a. st. 35.71 | 24.09 | 21.18
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vio | 3405 2949 | 3114 | 3131 (C19,Co0)H st. 155.53 | 73.57 | 60.47
vy | 3398 2943 | 3099 | 3116 (C19,Co0)H st. 3.05 | 5178 | 2.34
vip | 3359 2909 | 3020 | 3030 (Ca)H; as. st. 20.49 | 76.48 | 64.13
vi3 | 3353 2904 | 3014 | 3025 (Cig)Hz as. st. 127.35 | 42.68 | 36.11
Vi | 3350 2756 | 2963 | 2989 (C19,Co0)Hys. st. 117.88 | 130.74 | 108.7
vis | 3348 2725 | 2954 | 2981 (C20,C19)Hys. st. 55.07 | 1285 | 108.6
vig | 3329 - 3478 | 3494 N-H st. 176.78 | 22.41 | 21.16
vi7 | 3223 2791 | 2986 | 3005 (Cu)H st 90.20 | 81.04 | 72.6
vig | 1873 1695 | 1643 | 1668 C=0 st. 334.02 | 271.7 | 1487
Vig | 1785 - 1639 | 1659 C=N st. 10.16 | 225.1 | 215.9
Voo | 1702 1492 | 1629 | 1644 Ring (C,-C5,Cs5-Cg) st. 12.17 | 26.19 | 107.7
v, | 1700 1491 | 1617 | 1638 | Ring (C13-Cy4,C16-C17) St. 154.52 | 144.44 | 207.6
vy, | 1656 1452 | 1597 | 1615 Rlng (Cl,Cz,C3,C5,C6) st. 1.24 64.59 31.6
Ring
v,3 | 1606 1408 | 1570 | 1584 (C15.C15,C14.CreCis Ca) St. 8.57 | 14.49 | 25.33
Ring
vy, | 1561 1374 | 1557 | 1578 (C15.C15,C14.Cs,Cus Cu) st. 24.65 | 59.27 | 19.58
vos | 1534 1345 | 1511 | 1539 | Ring (C1,C,,C3C4C5Cg) St. | 177.92 | 45.44 | 47.28
Vo | 1463 1304 | 1263 | 1354 C-N st. 474.85 | 55.43 | 23.26
vy7 | 1449 1269 | 1463 | 1493 | Ring (C1,C,,C3C4CsCg) St. | 2.97 3.01 | 3.299
Ring
V,g | 1445 1267 | 1451 | 1473 (C15.C15,C14.Cs,Cus Cu) st. 458 | 30.84 | 24.41
vy | 1429 1253 | 1375 | 1303 | RO (Cl?"cé‘t"clf”clﬁvcﬂ) 70.16 | 339.8 | 341.1
V3o | 1410 1549 | 1544 | 1568 (C19,C20)H3 d. deform 178.13 | 178.83 | 179.9
v3; | 1400 1538 | 1530 | 1557 (C19,Cyp)H3 d. deform 76.79 | 7.518 | 11.53
v, | 1330 1461 | 1499 | 1518 (C19,Cy0)H3 d. deform 1.04 | 67.94 | 33.09
vas | 1316 1229 | 1536 | 1561 d (Ng)-H 89.49 | 3905 | 410.9
V3, | 1315 1445 | 1472 | 1489 (C19,C20)Hz d. deform 8.64 1.356 | 2.389
v3s | 1316 1446 | 1516 | 1535 (C19,C0)H3 d. deform 2.86 14.55 | 16.67
v | 1304 1433 | 1508 | 1525 (C19,Cyp)H3 d. deform 16.15 | 0.268 | 0.068
va7 | 1301 1430 | 1451 | 1382 (C19,C20)H3 d. deform 027 | 30.84 | 7.742
vag | 1292 1420 | 1375 | 1277 (C19,C20)H3 d. deform 322 | 339.8 | 43.24
V3o | 1276 1162 | 1270 | 1379 | Ring d (C1,C,,C3C5Ce)H | 3833 | 53.28 | 3.858
vy | 1241 1129 | 1386 | 1406 6 (Ciy)H 2527 | 12.72 | 24.33
vy | 1206 1097 | 1366 | 1288 | Ring & (C13,C14,C16C17)H 1.01 11.69 | 177.3
V42 1197 1089 | 1356 | 1339 Ril’lgS(Cl,Cz,C&C&Cg)H 0.32 4.329 1.480
Va3 | 1182 1076 | 1345 | 1233 | Ring & (C13,C14,C16C17)H 7.61 2450 | 162.9
Vaq 1171 1066 | 1338 | 1227 Rll’lg&(cl,CZ,Cg,,CaCG)H 0.70 4.076 32.53
vss | 1169 1063 | 1216 | 1032 | Ring & (C13,C14,C16Cy7)H | 20.53 | 152.9 | 0.49
va4s | 1157 1080 | 1268 | 1283 & (Ng)-H 16.55 | 418.08 | 288.3
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V4 | 1147 1043 | 963 | 1019 Ring & (C43,C17)H 277 | 5.738 | 3.656
V48 1139 1033 | 1211 | 1212 Rll’lg 8 (CZ,C3,C5,C6)H 0.63 36.00 1.293
Vag | 1106 1006 | 1152 | 1171 | Ring & (C13,C14,C16C17)H 538 | 40.86 | 41.33
Vs | 1094 995 | 1192 | 1114 Ring & (C1,Cg)H 1.48 | 0.363 | 42.67
V51 1093 994 | 1097 | 1157 Rll’lg ) (Cl,Cz,C3,C5,C6)H 9.20 47.28 99.51
V52 1081 984 | 1045 | 1058 Rll’lg Y (Cl,Cz,C3,C5,C6)H 0.84 27.83 31.64
vs3 | 1030 1088 | 1189 | 1206 (C19,Co0)H3 s.deform 0.04 | 71.12 | 51.82
vs, | 1018 1071 | 1142 | 1155 (C19,C20)H3 s.deform 0.00 | 0.101 | 0.254
vss | 1007 1060 | 1141 | 1154 (C19,Co0)Hs3 s.deform 21.16 | 0.016 | 0.001
vsg | 1005 1028 | 1188 | 1089 (C19,Co0)H3 s.deform 022 | 71.12 | 30.58
V57 997 907 1012 1001 Rll’lg 8 (C13,C14,C16,C17)H 2.26 0.261 10.83
veg | 951 1036 | 1036 | 1049 Ring y (C,,C3CsCe)H 6.95 16.37 | 8.444
Vso | 896 = 977 | 1001 | 961 | Ring & (C13,C14,C16Ci7)H | 1.03 | 1259 | 44.62
veo | 876 955 | 1011|1037 | Ringy (C1,C,,C5Ce)H 0.10 | 0.773 | 6.673
ve1 | 867 945 | 1031 | 1026 | Ringy (C1,C,,C5CsCe)H 0.10 4.89 | 6.953
Vg2 860 937 841 929 Rlng Y (C13,C14,C16,C17)H 0.17 17.64 26.25
vez | 855 932 | 967 | 1013 | Ringy (C4,C,,C3CsCe)H 0.39 3.447 | 2.109
Vs | 850 @ 926 | 1039 | 857 | Ringy (C13,C14,C16Ci7)H | 0.66 | 6.402 | 6.536
Ves | 820 894 | 906 | 964 6 (Ci)H 4.18 | 2859 | 4.465
Ves | 816 889 | 891 | 965 | Ringy (C1,C,,C3CsCe)H 0.20 1.097 | 3.834
ve7 | 794 865 | 1138 | 882 | 3 Ring (C1,C,,C3C4C5Cq) | 2535 | 110.3 | 1.796
Ves | 782 860 | 865 | 859 | Ringy (C13,C14,C16Ci7)H | 0.11 | 51.44 | 59.89
V69 739 805 949 833 Rll’lg Y (C13,C14,C16,C17)H 5.08 44,72 10.08
v | 729 795 | 1002 | 816 Ring y (C1,C,,C3Cs Cg)H 0.50 8.864 | 10.86
v71 | 718 783 | 647 | 754 | Ring & (C13,C14,C16Ci7)H 1.87 | 0.708 | 2.741
v, | 664 708 | 569 | 600 v (Ng)-H 3.79 | 89.43 | 68.32
vo3 | 650 693 | 836 | 748 y C-N 23.05 | 8377 | 7.191
Ring
v 632 688 | 751 | 668 Y 6.67 | 3.512 | 0.648
“ (C12,C13,C14,C15.C16Cr7)
vis | 624 680 | 814 | 728 v Ring (C;,C3,C4,Cs) 8.51 28.59 | 81.22
vse | 602 | 555 | 683 | 710 Ring(C1,C2,C5 C5Ce) 1402 | 3173 | 8574
deform
vs7 | 588 | 542 | 550 | 612 Ring(C13,C14,C16C17) 213 | 0853 | 22.74
deform
vie | 564 520 | 628 | 651 | RING(C1C2CsCsCy) 041 | 1374 | 1.271
deform
V7o | 536 584 | 497 | 549 | Ringy (C13,C14,C16C17)H 0.78 | 3.913 | 7.625
Ring(C12,C13,C14,C16
513 473 | 730 | 704 o w1 I, 1.55 6.034 | 35.25
Vo C15,C17) deform
vg1 | 496 541 | 722 | 527 | Ringy (C1,C,,C3CsCe)H 0.68 | 71.84 | 8.435
vgy | 453 418 | 594 | 511 Ring(C13,C14,C16.C17) 047 | 5.874 | 4.843
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deform
Vg3 415 452 011 472 Y Rlng (C13,C14,C16,C17) 0.77 7.701 2.257
vgs | 513 417 | 690 | 432 | Ringy (C1,C,,C3CsCe)H 0.03 | 2.258 | 7.682
Vg5 496 413 426 446 Rll’lg Y (C13,C14,C16,C17)H 0.01 8.626 0.743
vge | 374 418 | 461 | 426 Deformations 022 | 2.764 | 0.272
vgy | 356 384 | 440 | 419 Deformations 1.62 | 0.565 | 0.478
vgg | 336 419 | 397 | 404 v C-O torsion 5.61 1.672 | 3.274
vgg | 315 352 | 225 | 358 Deformations 2.79 14.95 | 2.681
vgo | 278 310 | 412 | 302 Deformations 0.22 1.408 | 12.65
vo; | 245 274 | 296 | 281 Deformations 030 | 11.083 | 2.291
vgy | 226 252 | 348 | 253 Deformations 134 | 2.787 | 4.368
Vo3 | 201 219 | 421 | 226 | y Ring (C1,C,,C5,C4,C5Cs) | 136 | 0329 | 13.24
vos | 174 194 | 186 | 204 Deformations 1.35 7.258 | 0.095
vgs | 165 184 | 273 | 189 v C-0O torsion 098 | 2.230 | 1.48
vgg | 115 131 | 250 | 183 (C19,C20)H3 d.deform 0.04 | 3.439 | 9.18
vg; | 105 117 | 183 | 160 Deformations 0.14 | 2.481 | 0.057
veg | 98 107 | 209 | 112 (C19,C20)H3 d.deform 0.18 0.373 | 0.726
Voo | 79 88 | 162 | 105 Deformations 1.14 | 0.220 | 3.403
Vigop | 70 78 | 110 | 88 Deformations 0.34 | 1.933 | 6.605
vip | 35 39 | 101 | 75 Deformations 0.39 | 1.413 | 0.403
Vip | 29 32 | 8 | 55 Deformations 0.34 | 4.277 | 0.857
Vigg | 20 22 | 83 | 35 Deformations 030 | 0.889 | 2.168
vigg | 11 12 | 31 | 31 Deformations 0.03 | 0123 | 0.213
Vigs | 8 9 | 24 | 24 Deformations 0.01 | 1.893 | 1.879

(O 35 il -4) ] (o) Fia ) Jaaill & 535 (aliaia¥) 2ndy 1 3iaY1 ilan i 15 Jgda
Aeddinsall Glall (33 jha (385 4 susnall 5 [ )2 550

Frequency Of 1/cm

Intensity Of

of " km/mole
freq. | Mindo/3- | CEP | 6- ASSIQnmentS Mindo/3 | CEP- 6-
Forces -121 | 311G -Forces 121 311G
v, | 3507 3037 | 3182 | 3210 Rlng (Cl,Cz,C3,C5,C6)H st. 58.98 29.92 13.74
v, | 3498 3029 | 3194 | 3199 | Ring (C4,C,,CsCg)H st. 76.95 | 16.53 | 24.30
v3 | 3494 3062 | 3220 | 3233 Ring (C14,C16,C17)H st. 2.69 0.416 | 0.011
v, | 3490 3058 | 3218 | 3182 Ring (Cy4,C16)H st. 81.04 | 0514 | 4.691
vs | 3487 3019 | 3168 | 3187 | Ring (C;,C,,C3CsCg)H st. | 11.88 | 35.16 | 25.88
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Ve | 3479 3013|3195 | 3213 Ring (C46.Cy7)H st. 3.54 | 0537 | 1.156
v; | 3477 3011 | 3159 | 3234 | Ring (Cy3,C14,C16Ci7)H st. | 26.55 | 0.537 | 0.646
vg | 3472 3008 | 3155 | 3175 Rlng (Cl,Cz,C3,C5,C6)H st. 34.37 6.736 | 3.086
Vg | 3472 3007 | 3144 | 3164 Rlng (Cl,Cz,C3,C5,C6)H st. 16.51 13.89 | 9.287
Vig | 3347 - 3480 | 3653 N-H st. 168.35 | 2.181 | 30.89
vi, | 3251 2815 | 3017 | 3186 (C1)-H st. 96.94 | 68.515 | 2.598
Vo | 1908 - 1458 | 1435 N-O, st. 384.21 | 129.4 | 34.92
vi3 | 1880 1701 | 1650 | 1670 C=0 st. 264.80 | 143.7 | 35.27
Vig | 1802  ------ 1594 | 1599 (C11)=(N10) 42.68 | 45.38 | 49.75
vis | 1705 1495 | 1631 | 1642 | (Cyp,C13,C14,C15C16Cy7) St | 12.07 | 141 | 42.20
vig | 1700 1491 | 1629 | 1643 Rlng (Cl,CZ,C3,C4,C5,CG) St. 19.42 1.198 3.404
vi7 | 1657 1453 | 1600 | 1544 | Ring (C;,C,,C3C4C5Cg) St. | 1.08 | 22.83 | 126.5
Ring
vig | 1618 1419 | 1619 | 1627 (C15,C15,C1s.Crs Cas Crr) st 1.76 | 45.32 | 24.13
vig | 1572 1431 | 1419 | 1619 | Ring (C12,C13,C14,Cig) St. | 141.36 | 17.28 | 4.909
vy | 1535 1397 | 1464 | 1540 | Ring (C1,C,,C3CsCg) St. | 107.18 | 2.747 | 1.823
vy, | 1519 1353 | 1273 | 1280 (C1s)-N st. 98.33 | 75.63 | 867.9
V22 1449 1319 | 1516 | 1493 Ril’lgS(Cl,Cz,C&C&Cg)H 1.08 5.542 1.839
Vo3 | 1449 1291 | 1256 | 1265 (C,)-N st. 305.47 | 1024.9 | 17.09
Vo4 | 1433 1304 | 1354 | 1471 | Ring & (C13,C14,C16C17)H 1.82 | 6.712 | 1275
vos | 1391 1266 | 1511 | 1532 | Ring & (C13,C14,C16C17)H | 21.01 | 68.64 | 247.5
Vos | 1306 1214 | 1387 | 1380 & N-H 2.60 | 4595 | 2.576
Vo7 | 1294 1208 | 1537 | 1302 & N-H 109.32 | 459.03 | 208.2
Vog | 1231 1120 | 1248 | 1407 9 (Cp)-H 10.22 | 40.25 | 1945
Va9 1200 1092 | 1334 | 1365 RingS(C13,C14,C16,C17)H 0.11 1.94 17.23
v3o | 1196 1088 | 1357 | 1341 | Ring & (C,-C5Cs-Cg)H 0.04 | 1.127 | 3.789
va; | 1176 1070 | 1340 | 1350 | Ring & (Cy3,C16)H+8(Cyy)H | 22.05 | 0.911 | 20.49
v, | 1171 1065 | 1212 | 1229 | Ring & (C,-C5Cs-Cg)H 0.66 | 36.154 | 33.58
V33 1163 1058 | 1146 | 1216 Ril’lgS(Clg,Cm,Clg,Cﬂ)H 1.93 293.4 63.89
vas | 1153 1949 | 1204 | 1215 | Ring & (C13,C14,C16C17)H 1.82 | 94.41 | 9.742
vas | 1149 1046 | 1052 | 1046 0 (Cp)-H 18.46 | 2.481 | 17.39
vag | 1137 1035 | 1100 | 1117 | Ring & (C,-C5Cs-Cg)H 0.87 | 89.63 | 38.76
vg; | 1094 996 | 1194 | 1057 Ring & (C1,C,,Ce)H 0.96 | 0.705 | 19.04
vag | 1092 994 | 1041 | 1042 Ring 6 (C4,C,,Ce)H 10.75 3.28 | 2.166
vag | 1090 992 | 1129 | 1165 | Ring & (C13,C14,C16C17)H 0.07 | 114.8 | 175.9
v | 1081 984 | 1032 | 1033 | Ring & (C,-C5Cs-Cg)H 0.67 | 13.01 | 1.541
vs | 1010 1120 | 1107 | 1129 (C1s)-N st. 581 | 57.07 | 41.95
vy | 954 868 | 1002 | 1033 | Ringy (Cy,C3Cs)breath 1450 | 3.676 | 1.514
v43 | 937 1021 | 838 | 1039 | Ring § (C13,C14,C16Ci7)H | 2941 | 0.732 | 4.104
Vg 876 954 1015 | 1016 Rlng’Y(Cl,Cg,C3,C5)H 0.07 1.634 1.856
V45 867 945 970 966 Rll’lg Y (Cl,Cg,C3,C5,C6)H 0.02 1.776 2.835
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vse | 863 941 | 1023 | 1043 | Ring v (Cy3,C14,C16C17)H 0.01 1.421 5.86
v47 | 861 938 | 1062 | 1144 | Ring vy (Cy3,C14,C16Ci7)H 0.19 0.4334 | 37.30
Vg | 856 933 | 906 | 1009 Ring y (C2,C5,C5 Ce)H 0.44 | 35.155 | 2.309
Vg | 817 890 | 891 | 882 Ring v (C,,C5,Cs Ce)H 0.05 | 1254 | 1.975
vso | 811 884 | 912 | 898 | Ringy (C13,C14,C16C17)H 0.01 | 24.09 | 39.29
vs; | 800 872 | 986 | 1023 Y (C11)-H 1.85 | 5456 | 13.64
vs, | 798 869 | 685 | 681 | Ringd (C1,C,,C3CsCo)H 582 | 2493 | 1243
vs | 786 856 | 1031 | 946 | Ringy (C13,C14,C16Ci7)H | 1234 | 0.182 | 4.188
Ve, | 755 - 786 | 814 NO; sciss. 37.52 | 40.27 | 29.19
Vss | 739. - 664 | 686 o NO, 22.85 | 17.64 | 1.852
Veg | 727 792 | 816 | 813 Ring y (C1,C,,Ce)H 275 | 26.70 | 28.31
v Ring
vs; | 671 731 | 740 | 886 (C15.C15.C1.Cos 16 o) 481 | 3.592 | 0.096
Veg | 667 711 | 595 | 756 v N-H 0.33 | 80.29 | 3.345
Veg | 647 718 | 675 | 692 5 (C7)-N 21.21 | 18.28 | 1134
veo | 632 688 | 723 | 731 Ring y (C1,C,,C3Cs Cg)H 17.89 78.17 | 0.304
d Ring
Ve | 608 663 | 545 | 708 (C15.C15.C14.Cas C1s Crr) 30.94 | 1.102 | 7.09
ver | 597 651 | 884 | 880 v Ring (C13,C14,C16C17) 1.36 15.52 | 4.211
Vg3 | 578 630 | 531 | 552 Y Rlng (C13,C14,C16,C17) 0.31 5.316 0.214
Ve | 564 615 | 628 | 727 | y Ring (C1,C,;,C3C4Cs5Cq) | 036 | 2247 | 95.44
v Ring
Ves | 556 606 | 640 | 662 (C15.C15.C14,.Cas C1s Cr) 274 | 0.619 | 0.179
ves | D09 555 | 692 | 649 v Ring (C1,C,,C3C4 Cs5Cp) 2.23 1.783 | 2.074
Vg7 | 438 - 517 | 534 p NO, 0.65 | 1.332 | 3.713
Veg | 393 - 481 | 529 T NO,+ 6 (Cyy)-H 0.60 | 3.107 | 3.638
Veo | 384 409 | 431 | 496 pNO, + 6 N-H 1.71 | 5289 | 2.138
Voo | 383 417 | 420 | 436 Ring y (C,,C5,Cs5Ce)H 0.14 | 0.077 | 3.803
vz1 | 377 411 | 425 | 431 | Ringy (Cy3,C14,C16Ci7)H 0.01 1.142 | 0.203
Voo | 343 458 | 409 | 426 5 (C7)-0 1.90 5.44 | 22.25
V73 | 315 449 | 360 | 422 v N-H 9.75 | 1.841 | 2.541
vz, | 291 345 | 350 | 371 3 (C7)-0 + ® NO, 0.17 1.09 | 4791
vs | 258 281 | 284 | 364 Ring 6 (C4,C,,C3Cs5Ce)H 0.64 4.93 1.513
vse | 205 223 | 267 | 314 | Ring vy (Cy3,C14,C16Ci7)H 1.25 12.43 | 14.53
vz | 199 - 199 | 243 v N-H + ® NO, 560 | 3.119 | 3.638
vrg | 177 221 | 229 | 201 Y (C7)-O + o NO, 1.68 17.35 | 1.618
v | 170 181 | 185 | 201 § (C11)-H + o NO, 0.28 | 3.437 | 13.01
vgo | 97 121 | 169 | 168 v (C7)-O + T NO;, 1.07 | 2.896 | 1.099
Vg1 93 116 110 152 Y (C7)-O +p N02 0.50 2.811 1.789
ve, | 62 77 | 95 | 128 Y (C7)-0 + ® NO; 0.54 | 1132 | 1.058
vgs | 43 A7 | 68 | 79 | y(Cy3,C14,C16Ci7)H+TNO, | 0.03 | 0.745 | 0.363
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vgs | 38 41 | 54 | 65 | yRing (Cy,C,,C3C4Cs5Cs) | 090 | 5450 | 4.896
vgs | 26 29 | 36 | 45 Deformations 020 | 0.999 | 0.461
Vgs | 22 25 | 23 | 23 Deformations 0.03 | 0.028 | 0.093
vg; | 11 12 | 33 | 29 Deformations 0.81 0.257 | 0.511

oS ine -4 Y] o 35 Taail g 5y abiata¥) s 1Y) o i ;16 Jsta
Aaddiusall Clualdl (35 jha (38 5 4o gunall 5 [ )28 5 3 (Cpal j

Frequency Of 1/cm

Intensity Of

' " km/mole

fr%fq. Mindo/3- | CEP | 6- ASSIQnmentS Mindo/3 | CEP- | 6-

Forces -121 | 311G -Forces 121 311G
v; | 3505 3035 | 3225 | 3211 Ring (C4,C,,Ce)H st. 60.76 | 5.306 | 10.48
v, | 3501 3032|3237 3212 Ring (Cy4,Cy6)H st. 16.57 | 9.592 | 9.157
v3 | 3499 3030 | 3242 | 3209 Ring (C14,Ci6)H st. 46.77 | 9.575 | 12.23
v, | 3496 3028 | 3212 | 3178 Ring (C,,Ce)H st. 81.31 | 29.471 | 23551
V5 3485 3018 | 3200 | 3192 Rlng (Cl,CZ,C&CG)H st. 14.31 4.880 34.62
Vg 3474 3008 | 3239 | 3238 Cs-H st. 21.61 9.289 2.29
v; | 3471 3005 | 3226 | 3166 Cy7-H st. 27.73 | 5307 | 16.35
vg | 3467 3002 | 3191 | 3163 Cs-H st. 29.09 | 10.00 | 0.802
Vo | 3460 2996 | 3192 | 3193 Cys-H st. 40.54 | 15.37 | 5.484
vig | 3381 2928 | 3184 | 3077 Cio-Ha st. 97.63 | 2357 | 42.03
vy | 3345 2897 | 3111 | 3153 C1g-Ha; st. 99.99 | 40.42 | 25.08
vy, | 3336 2889 | 3038 | 3009 Ci9-Ha;s st. 121.13 | 90.55 | 55.71
viz | 3335 3509 | 3462 Ng-H st. 177.24 | 13.53 | 2.617
via | 3230 2797 | 3039 | 3034 Cyy-H st. 95.97 | 3251 | 58.41
vis | 1872 1694 | 1703 | 1650 C=0 st. 307.59 | 164.7 | 427.3
vig | 1787 | 1678 | 1655 C=N st. 13.62 | 38.29 | 2.197
vy | 1702 1492 | 1663 | 1643 Ring (C,-C3 Cs-Cg) st. 12.99 | 1289 | 22.79
vig | 1700 1491 | 1660 | 1636 | Ring (C13-C14C16-Cy7) st. | 147.87 | 58.46 | 15.46
vig | 1656 1452 | 1635 | 1609 | Ring (C;,C;,C3C4CsCg)st. | 121 | 15.97 | 67.78
voo | 1642 1440 | 1621 | 1602 R'”g(C”’Cl?;’g“’clf”cmc” 7326 | 2.783 | 3.963
vy, | 1598 1464 | 1567 | 1559 Cy45-O st. 106.57 | 2382 | 75.70
vy, | 1535 1346 | 1550 | 1541 | Ring § (C1,C;,C3CsCe)H | 170.19 | 36.41 | 5.633
Vo3 | 1502 1287 | 1473 | 1341 Cy1-Cyp st. 222.80 | 10.13 | 67.84
Voq | 1456 1297 | 1293 | 1372 C7-Ng st. 157.58 | 263.4 | 285.9
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vps | 1449 1242 | 1505 | 1385 |  Ring (C»-C3Cs-Co) st. 3.13 | 3.235 | 30.69
vos | 1441 1264 | 1371 | 1456 | Ring (C13-C14.C16-Ci7) st. | 23.95 | 2341 | 1.869
v,7 | 1420 1345 | 1500 | 1527 CHs s. deform 218.06 | 10.70 | 11.25
vog | 1342 1221 | 1372 | 1406 8 (Cy1-H) 9.17 | 8271 | 150.9
vy | 1311 1224 | 1585 | 1510 8 (Ng-H) 70.85 | 145.1 | 30.36
vao | 1307 1436 | 1542 | 1537 CHsd. deform 41.74 | 96.92 | 70.09
vay | 1289 1204 | 1368 | 1339 8 (Ng-H) 10.04 | 4.815 | 80.09
vap | 1282 1409 | 1533 | 1492 CHsd. deform 17.07 | 9.699 | 1.823
vay | 1244 1132 | 1417 | 1273 8 (Cy1-H) 1.85 | 25.05 | 76.34
vas | 1202 1094 | 1281 | 1355 Ring & (C16C17)H 41.13 | 408.6 | 203.9
vss | 1197 1089 | 1388 | 1212 Ring 8 (C3,Cs)H A5 | 2312 | 0523
vas | 1181 1075 | 1284 | 1211 Ring & (C13,Cis)H 31.62 | 91.28 | 162.7
vz | 1171 1066 | 1238 | 1229 | Ring 8 (C,-C3.Cs-Cg) st. .88 20.03 | 19.49
d Ring
vag | 1165 1060 | 1169 | 1266 (C12.C15.C10.Crs Cus Cr) 21.75 | 110.8 | 251.6
vag | 1154 1028 | 1057 | 1170 C7-Ng st. 530 | 41.48 | 78.17
vao | 1141 1038 | 1222 | 1149 | Ring & (C13C14,C16Ci7)H 328 | 1735 | 14.97
V4 | 1139 1036 | 1126 | 1115 | Ring & (C,-C3Cs-Cg) st. 44 51.57 | 42.67
vip | 1095 996 | 1205 | 1199 CH?’?(':E%‘::E;)I'{_IIHM 326 | 0.224 | 0526
va3 | 1094 995 | 1070 | 1109 Ring 6 (C1,Ce)H 1.06 | 2858 | 13.81
Vi, | 1093 994 | 1224 | 1058 Ring 8 (C1.C,,Ce)H 7.88 | 0151 | 9.947
CHsd. deform + Ring 6
vss | 1088 946 | 1156 | 1159 (Cys.CruCas)H 7.06 | 41.48 | 0.539
vse | 1082 985 | 1042 | 1037 |  Ring y (C,-C3Cs-Ce)H .82 | 5125 | 0.309
v47 | 1066 1171 | 1165 | 1016 CHsd. deform 1471 | 0.671 | 67.42
vsg | 1004 914 | 1046 | 1037 | Ring & (C13,C14,C16Ci7)H 1.62 | 0.987 | 0.187
vio | 952 | 866 | 1035 | 1028 Ring(C,,C3 Cs) breath 6.33 | 6.616 | 0.021
vso | 931 1014 | 1023 | 897 | Ring & (C13C14,C16Ci7)H 1.77 | 90.33 | 14.93
vs; | 876 955 | 1012 | 1018 Ring y (C1C, Cg)H 10 1.602 | 6.743
ve, | 867 945 | 967 | 978 Ring y (C,,C3Cs,Ce)H 11 1.633 | 6.786
vs3 | 865 943 | 1016 | 1000 | Ringy (C13C14,C16Ci7)H 24 6.930 | 6.134
ve, | 856 933 | 885 | 883 Ring y (C,,C5Cs,Ce)H 37 1.772 | 3.369
vss | 855 932 | 1001 | 973 | Ringy (C13C14,C16Ci7)H 1.35 | 6.557 | 8.868
veg | 818 | 892 | 939 | 1005 v (C11-H) 8.00 | 26.38 | 0.847
ve; | 816 | 889 | 731 | 824 Ring y (C,,C3Cs,Ce)H 17 77.17 | 5.428
vsg | 796 868 | 854 | 864 | Ringy (Cy3C14,C16Ci7)H 42 1.701 | 59.34
Vveo | 794 858 | 714 | 751 R'”g(Cl’CZ’gt?’hc“vcﬁcﬁ’)bre 2069 | 6.506 | 0.592
Veo | 751 819 | 977 | 849 Ring y (C14,C16)H 812 | 1295 | 0.113
Ve, | 730 796 | 823 | 746 Ring v (C1C, Cg)H 54 6.512 | 149.1
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7(Cu-H)+Ring y

Vez | 726 791 | 868 | 798 (C1sCya.Cas CrH 3.85 | 3234 | 23.92
Vg3 | 662 706 | 607 | 655 v (Ng-H,C7-Ns) 3.89 | 16.67 | 9.399
Ves | 647 690 | 625 | 680 v (Ng-H,C7-Ns) 2571 | 93.19 | 0.832
v Ring
Ves | 632 689 | 783 | 665 (C12.C15,CuCos Cus Cr7) 6.80 | 4.359 | 5.887
Vo6 622 722 | 707 | 739 Y Rll’lg (Cl,CZ,C3,C4,C5,C6) 7.80 34.976 | 39.83
ve; | 600 654 | 507 | 719 Ring y (C1,C,,C5.Ce)H 1355 | 4.016 | 15.69
Ves | 078 630 | 867 | 632 | Ringy (C13C14,C16Cir)H | 1.90 | 406 | 21.24
Veg 564 615 | 651 | 649 Rlng Y (Cl,CZ,C3,C5,C6)H 43 2.485 2.091
v Ring
Vo | 544 593 | 750 | 546 (Ci2.C15,C1a.Cos Cus Cr7) 12 6.843 | 15.47
v71 | 509 555 | 441 | 460 | vy Ring (C1,C,,C3C4CsCe) | 3.61 | 3.015 | 1.183
d Ring
v, | 478 521 | 550 | 504 (C12.C15.C10.Crs Cus Cr) .07 5.347 | 24.39
vo3 | 431 537 | 531 | 538 O+Ringy( (36123;4, CusCoH 291 | 18.78 | 80.47
vz | 385 420 | 665 | 437 | Ringy (C13C14,C16Ca7)H .02 2.085 | 0.241
vz | 383 417 | 426 | 424 Ring v (C2,C3.C5,Ce)H .04 | 0.564 | 0.659
Vs | 373 465 | 430 | 412 O+Ringy?((3:11§_cl4, CioH 24 | 0127 | 4.925
v7 | 358 400 | 435 | 407 Deformations 1.23 10.57 | 1.174
vrg | 340 380 | 409 | 370 Deformations 7.98 | 3350 | 14.12
vz | 323 403 | 380 | 281 C-O torsion 75 4201 | 3.974
veo | 266 284 | 298 | 271 v (Ng-H,C;=0) 45 13.59 | 16.07
vg, | 220 246 | 274 | 243 Deformations 53 8.763 | 1.414
vey | 212 237 | 239 | 235 Deformations 3.81 1.574 | 1.178
ves | 190 207 | 207 | 220 | CHad. deform +y (Ne- 18 | 7.289 | 4.347
H,C1:=N)
vg, | 166 181 | 210 | 216 | CHsd. deform+vy (Cy-H) | 1.46 | 0.196 | 1.032
vgs | 115 125 | 202 | 204 | CH,d. deform + vy (Cy,=N) | .45 3.524 | 1.745
ves | 94 102 | 178 | 171 | CHad. deform +y (Ne- 61 | 6.849 | 1.556
H,C1:=N)
vgr | 79 88 | 125 | 134 Deformations .88 0.567 | 1.139
veg | 71 79 | 109 | 118 Deformations 35 5.328 | 4.879
Vgo 36 39 61 59 Rll’lg Y (Cl,Cg,C3,C5,C6)H .59 2.082 0.334
voo | 30 34 | 8 | 89 Deformations 34 9.643 | 8.574
vg; | 21 23 | 40 | 36 Deformations 13 1.846 | 0.275
v, | 13 15 | 35 | 29 Deformations 12 0.584 | 0.038
vos | 8 9 24 | 19 Deformations .00 1.854 | 0.079
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4o S 532 ) ) baaill & 53 g pabiaia¥) andy 3 Al Claa 5 17 Jgda
daadiusall Clualdl (@31 jla (38 5 4, guunall 5 [ )] o 5 55 (Al 3 (oS S

Frequency Of 1/cm

Intensity Of

' " km/mole

fr%fq. Mindo/3- | CEP | 6- ASSIQnmentS Mindo/3 | CEP- 6-

Forces -121 | 311G -Forces 121 311G
v, | 3955 3607 | 3658 | 3707 O15-H st. 328 | 4258 | 49.61
v, | 3510 3040 | 3246 | 3219 Cy1-H st. 2220 | 2.371 | 7.707
v3 | 3503 3034 | 3225 | 3247 Ring (C4,C,,Cg)H st. 71.72 | 1891 | 9.767
v, | 3496 3028 | 3261 | 3189 Ci3-H st. 18.31 | 25.11 | 3.799
vs | 3493 3025 | 3213 | 3176 Ring (C,,Cg)H st. 86.11 | 28.74 | 28.01
Ve | 3483 3016 | 3201 | 3213 Ring (C1,C,,Cg)H st. 1229 | 4.665 | 9.529
v; | 3471 3006 | 3192 | 3162 Cs-H st. 2820 | 8.204 | 0.697
vg | 3470 - 3540 | 3487 Ng-H st. 35.99 | 21.40 | 12.92
vy | 3465 3001 | 3239 | 3187 Cs-H st. 32.99 | 8.484 | 11.66
vio | 3456 2993 | 3206 | 3188 C16-H st. 31.60 | 4.691 | 11.66
vip | 3384 2931 | 3188 | 3157 Cyo-Hs; st. 86.52 17.75 22.41
vy, | 3350 2901 | 3116 | 3013 Coo-Has st. 113.98 | 36.31 | 49.06
Vi3 | 3348 2899 | 3041 | 3085 Coo-Hay st. 117.34 | 48.64 | 37.43
Vi, | 3295 2853 | 3156 | 3188 C17-Hsg st. 71.83 | 17.31 | 3.172
vis | 1858 1681 | 1708 | 1647 C;-Osst. 234.83 | 190.1 | 1747
vig | 1778 - 1642 | 1629 C17=Nygst. 4.44 8.399 31.71
vi7 | 1702 1493 | 1662 | 1643 Ring (C,,C3,Cs5 Cg) st. 4.37 7.42 | 19.88
vig | 1695 1487 | 1680 | 1652 | Ring (C13-C14Cy1-Cyg) St. | 333.90 | 240.2 | 235.6
Vi | 1656 1452 | 1636 | 1605 Ring (C;-C, C4-Cs) st. 0.99 15.83 | 51.22
Voo | 1651 1448 | 1619 | 1611 | Ring (C13-C15Cy4-Cys) St. | 239.52 | 88.21 | 51.64
Vo | 1592 1396 | 1553 | 1555 Ring (C1,-C13-Cyy) st. 107.41 | 40.06 | 36.18
vy, | 1568 1436 | 1507 | 1496 (C12-019,C14-O1g) st. 76.00 | 18.95 | 7.88
v,3 | 1536 1407 | 1505 | 1539 Ring (C1.C, Cs) st. 142.26 | 11.55 | 3.414
Vo4 1487 | 1274 | 1380 | 1373 C15-C17 st. 207.16 49.15 375.9
vps | 1450 1292 | 1546 | 1385 CZC'\Z'SSIEGE”Q 4161 | 1034 | 102.9
Ve | 1447 1269 | 1369 | 1340 | Ring (C1,C,,C3,C4C5Cg) St. | 41.64 | 1.444 | 6.517
v,7 | 1424 1565 | 1533 | 1537 CHsd. deform 264.82 | 10.49 | 53.36
vyg | 1354 1232 | 1426 | 1426 0 (Cy7-H) 9.89 | 18.99 | 43.25
Vyo | 1339 1410 | 1488 | 1527 CHs;s. deform 14.17 | 4.013 | 11.92
vao | 1309 1223 | 1567 | 1483 & (Ng-H) 25.10 | 271.04 | 89.27
v3; | 1306 1435 | 1540 | 1493 CHzd. deform 25.67 | 149.9 | 1.612
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v, | 1284 1272 | 1204 | 1307 CHss. deform 20.46 | 10.69 | 427.1
vag | 1249 1167 | 1304 | 1365 & (Ng-H) 21.29 | 91.02 | 140.8
Vi, | 1248 1166 | 1288 | 1234 & (Ng-H,C17-H) 14.44 | 4023 | 11.87
vas | 1208 1099 | 1355 | 1463 8 (C13-H,C16-H) 1.15 | 3411 | 36.57
vae | 1199 1091 | 1260 | 1220 0 (Cy3-H) 56.79 | 1705 | 135.6
V37 1197 1089 | 1389 | 1229 Rll’lg ) (Cl,Cz,C3,C5,C6)H 0.52 0.721 58.31
vag | 1173 1067 | 1227 | 1338 Ring 6 (Cy3,Cy3,Cy6)H 56.23 | 56.65 | 21.74
vag | 1170 1065 | 1224 | 1212 Ring & (C1,C,,C5Ce)H 226 | 5.867 | 0.986
vao | 1139 1036 | 1240 | 1160 Ring § (C,,C5,Cs,Ce)H 0.62 | 34.79 | 32.65
V4 | 1132 1030 | 1026 | 1126 5 (C11-H) 4.84 | 126.6 | 209.8
v, | 1107 1007 | 1032 | 1036 Ring 6 (C11,Cy3,Ci6)H 7.20 22.74 | 44.35
V4 | 1094 995 | 1164 | 1114 d (Cq1-H) 1.14 | 1135 | 17.36
v | 1092 1200 | 1132 | 1159 CHsd. deform 10.40 | 35.05 | 0.475
vss | 1083 986 | 1045 | 1058 Ring & (C,,Cs)H 252 | 2295 | 11.36
vis | 1080 983 | 1126 | 1043 Ring § (C5,Ce)H 446 | 49.66 | 0.66
vs7 | 1079 1118 | 1186 | 1198 8 O1g-H 2720 | 197.7 | 77.78
vsg | 1070 1176 | 1165 | 1186 CHsd. deform 17.31 | 4.989 | 46.85
CHsd. deform + Ring vy
Vs | 1005 915 | 998 | 939 (Cy1 Cy.Cis)H 122 | 0579 | 6.187
vso | 939 1023 | 1068 | 1082 Ring & (C3,Cs)H 2.69 | 10.89 | 63.93
ve, | 891 971 | 964 | 919 v Ring (C11,C13,Cis) 396 | 68.13 | 15.29
vs, | 875 954 | 968 | 1072 | Ringy (C1,C,,C3CsCe)H 0.06 | 3.101 | 1.116
vs3 | 867 945 | 1013 | 1031 Ring y (C5,C3,C5Ce)H 0.08 | 1319 | 8.179
Vs, | 857 934 | 946 | 998 Ring y (C11,Cy16)H 2.16 | 27.25 | 3.551
V55 853 930 | 1038 | 989 Rlng Y (Cl,Cz,C3,C5,C6)H 0.29 4.014 3.503
V56 816 889 885 891 Rll’lg Y (Cz,C3,C5,C6)H 0.17 1.125 2.877
vs; | 806 879 | 915 | 874 v (C17-H) 0.52 | 36.51 | 96.45
veg | 788 859 | 728 | 825 Ring y (C1,C,,Ce)H 1243 | 27.33 | 3.911
veg | 759 827 | 888 | 854 v (C13-H) 9.51 | 35.81 | 60.09
Veo | 731 797 | 854 | 842 Ring y (C11,C13,C16)H 21.15 | 36.06 | 3.561
Ve | 727 792 | 718 | 754 | y Ring (C,C,,C3C4CsCo) 1.80 | 2.335 | 78.47
Ve, | 693 755 | 832 | 781 Ring y (C11,C16,C15)H 2.12 | 15.709 | 56.79
Ves | 664 500 | 667 | 681 vy C;=-0 3.53 | 31.036 | 0.441
Ves | 645 703 | 590 | 730 v Ring (C14,C15,Ci6) 2534 | 17.71 | 5.04
Ves | 635 692 | 822 | 743 Ring y (C4,C,,Co)H 090 | 5.863 | 32.88
ves | 623 679 | 734 | 720 | Ringy (C1,C,,C5C5Ce)H 6.19 | 59.201 | 25.42
ve7 | 586 639 | 646 | 645 | y Ring (Cy13,C15,C14)+01g-H | 3.85 13.94 | 8.967
ves | 565 616 | 432 | 651 v Ring (C1,C,,C3.C4 Cs5Cp) 0.31 36.40 | 1.922
Veg | 531 468 | 708 | 599 Deformations 18.06 | 35.59 | 51.22
v Ring
vzo | 510 556 | 749 | 698 (C11.C15.C15.Crs.Cis Co) 0.74 | 14.86 | 28.53

26



LRl

v71 | 507 540 | 689 | 588 y (Ng-H) 13.90 | 28.98 | 80.58
v, | 499 @ 432 | 425 | 558 y (Ng-H) 7.12 | 12.63 | 9.078
Vo3 | 494 436 | 546 | 530 Deformations 330 | 14.32 | 16.18
v Ring
V74 | 445 485 | 479 | 472 092 | 331 | 7.860
“ (CllsCIZ;C13sC14sC15,C16)
Vs | 396 429 | 521 | 575 WG 10.08 | 3.059 | 4.035
H)+R1ngy(C11,C13,C16,)H
vz | 383 417 | 651 | 454 | Ringy (Cy,C,,C3CsCe)H 0.03 | 1.636 | 4.954
v, | 356 @ 369 | 423 | 424 v O15-H 34.65 | 91.103 | 0.085
Oqs-
352 | 365 | 466 | 419 T 14.83 | 10.705 | 6.094
ME H+R1ngy(C11,C13,C16,)H
vig | 347 381 | 389 | 366 CHj; d.deform 0.81 7.927 | 3.407
veo | 335 418 | 508 | 387 y C7-0 10.48 | 5.858 | 133.8
Ve, | 302 377 | 355 | 392 8015-C14+8N;0-C17 1.12 | 8508 | 3.249
Ve, | 262 279 | 275 | 259 Deformations 2.81 | 8815 | 8.34
C7;=0+ Ring y
221 276 | 314 | 316 v 124 | 1.222 | 19.46
ves (C2,C5 Co)H
CHsd. deform + Ring y
187 211 | 256 | 242 092 | 0.756 | 0.698
e (CuCiH
+ -H+
ves | 182 206 | 238 | 241 | CHsd defo(r:m i OwH* 7| 425 | 9140 | 0.046
13~
vgs | 177 198 | 216 | 203 Deformations 1.76 3.852 | 2.16
vgy | 126 157 | 204 | 220 | CHsd. deform +y C;-0O 1.14 | 0.667 | 0.849
vgg | 116 128 | 182 | 180 CHss. deform+ y C1,-0O 0.90 1.174 | 0.107
vgg | 99 111 | 167 | 148 Deformations 0.35 1.231 | 1.436
Voo | 84 94 | 124 | 136 Deformations 2.19 | 4970 | 1.251
Vo1 | 63 72 | 112 | 106 | CHsd. deform + y Cy,-O 136 | 5.877 | 3.391
yC7;=O+ Ring y
46 57 | 62 | 87 032 | 2.957 | 1.487
Vo (C1,C5,C3Cs5.Ce)H
Vo3 36 39 72 55 Y Rlng (Cl,CZ,C3,C4,C5,C6) 0.17 1.977 1.650
Vog | 22 25 | 34 | 33 Deformations 0.09 | 0553 | 0.723
vos | 7 8 | 22 | 22 Deformations 0.09 | 0.085 | 1.444
Voo | 6 7| 27 | 16 Deformations 0.05 | 0.597 | 0.082
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S -4,2)]- o) ) baaill & 53 pabiatia¥) andiy 3 Al Claa s 18 Jea
Aaddiuall Cluall (33 5l (38 5 4 guamall 5 [ )5 5 55 (Opal Hiy (onS Sl

Frequency Of 1/cm Intensity Of

' " km/mole
fr%fq. Mindo/3- | CEP | 6- ASSIQnmentS Mindo/3 | CEP- 6-
Forces -121 | 311G -Forces 121 311G
v, | 3515 3044 | 3071 | 3216 Ci4-H st. 20.06 | 47.61 | 15.88
v, | 3505 3034 | 3077 | 3182 Ring (C4,C,,Cg)H st. 58.17 | 31.12 | 31.27
v | 3504 3035 | 3028 | 3229 Ci6-H st. 23.44 | 20.36 | 3.666
v, | 3494 3026 | 3066 | 3161 Ring (C,,C¢)H st. 83.91 | 50.63 | 7.649
Vs | 3484 3017 | 3057 | 3196 | Ring (C1,C,,C3Ce)H st. 1430 | 6.306 | 31.39
vg | 3473 3008 | 3046 | 3208 Ring (Cs,Cg)H st. 23.08 | 17.903 | 13.77
v; | 3467 3003 | 3020 | 3170 Cs-H st. 28.37 | 12.74 | 3.564
vg | 3453 2990 | 3052 | 3175 Cy3-H st. 42.12 | 10.94 | 8.88
Vo | 3397 2942 | 3143 | 3152 Cy1-Hss st. 4837 | 0.809 | 17.69
vio | 3381 2928 | 3139 | 3078 Ci9-Hs; st. 92.25 | 2.238 | 45.18
v11 | 3352 2903 | 3005 | 3009 C19-Haz st. 143.22 17.50 66.53
V12 3350 : 2901 | 3081 | 3006 C21-H36 st. 87.62 0.905 57.04
vi3 | 3345 2897 | 3047 | 3150 (Cy1-Hs37.C1g-Hsy) st. 13227 | 2.141 | 26.96
vy, | 3344 2896 | 3077 | 3075 (Cy1-Hag:+C1g-Hs3) st. 48.55 | 0.852 | 38.36
vis | 3325 ---- | 3278 | 3659 Ng-H st. 202.12 | 6.683 | 25.32
vig | 3211 2781 | 2961 | 3162 C11-H st. 95.34 7.848 1.471
vqi7 | 1867 1689 | 1645 | 1665 C:=0g st. 314.02 | 274.7 | 48.96
vig | 1784 - 1831 | 1587 C11=Nyp st. 275 | 16.16 | 185.2
Vg | 1702 1493 | 1796 | 1642 Ring (C,,C3CsCg) st. 592 | 4757 | 4.53
Ring
Voo | 1695 1487 | 1794 | 1647 (C15.C15.C1a.Cx Cas Ca) st. 44393 | 143.4 | 251.3
vy | 1656 1452 | 1779 | 1624 | Ring (C4,C,,C3C4Cs5Cg) st. | 1.11 3.709 | 17.17
Vo, | 1642 | 1440 | 1773 | 1604 (C12,C13,C1|zlcr:]?5,C16,C17)st. 5936 | 33.53 | 70.49
Ring
Vo3 | 1592 1396 | 1635 | 1551 (C15.C1.C1a.Cos Cas Can)st. 93.85 | 72.36 | 30.18
Vo, | 1585 1452 | 1583 | 1360 C17-O st. 218.97 | 2855 | 0.885
vys | 1536 1347 | 1590 | 1536 Rlng (Cl,CZ,C3,C4,C5,C6) st. | 182.33 21.89 97.75
Ring
Vo | 1487 1670 | 1479 | 1449 (C15.C1.C1a.Cos Cas Can)st. 317.32 | 93.28 | 17.73
Vo7 | 1454 1296 | 1346 | 1547 C;-Ngst. 56.43 | 60.868
vyg | 1448 1626 | 1540 | 1491 | Ring (C1,C,,C3C4CsCg) St. | 2.05 20.19 | 2.432
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Vy9 | 1432 1356 | 1371 | 1532 (Ca1)Hs s. deform 173.31 | 36.71 | 80.75
vao | 1419 1559 | 1393 | 1539 (C19)Hzd. deform 188.61 | 17.40 | 29.97
vay | 1372 1445 | 1360 | 1527 (Ca1)Hs s. deform 42.69 | 0.375 | 10.35
v, | 1335 1215|1318 | 1323 Ring 6 (Cy3,C14,Cy6)H 10.08 | 27.79 | 41.81
vas | 1313 1226 | 1430 | 1426 & Ng-H 7729 | 147.3 | 1495
va, | 1307 1436 | 1351 | 1526 (C19,Cy1) Had. deform 17.14 | 0535 | 10.29
vas | 1305 1434 | 1367 | 1499 (C19,C21) H3 d. deform. 3521 | 9.571 | 3.898
vas | 1288 1203 | 1332 | 1378 & Ng-H 1932 | 2471 | 0.848
va7 | 1284 1411 | 1355 | 1490 (C19) Had. deform 22.18 | 10.77 | 11.75
vag | 1282 1409 | 1133 | 1223 (Cz1)Hz d. deform 11.74 | 11.38 | 127.6
V3o | 1263 1149 | 1208 | 1305 & Cy1-H 1459 | 137.1 | 3229
d Ring
Vi | 1212 1103 | 1184 | 1339 (C15.C15.C14.Cas C1s Crr) 75.12 | 181.1 | 2.714
v | 1197 1089 | 1229 | 1287 Ring & (C43,Cy6)H 0.13 | 0.402 | 282.1
Vs | 1188 1081 | 1251 | 1227 | Ring & (C1,C,,C3C4CsCe)H | 22.83 | 31.89 | 25.97
Va3 | 1178 1072 | 1234 | 1262 & Cyy-H+ 8 Cy3-H 442 | 19.45 | 5.772
vas | 1171 1004 | 1316 | 1213 | Ring (C4,C,,C3C4CsCg) St. | 0.76 | 13.11 | 1.241
V45 | 1153 1099 | 1119 | 1185 & Cig-H+ 8 Cy3-H 10.65 | 3.88 | 15.49
Vag | 1146 1043 | 1106 | 1154 Ring & (C,,C3Cs Ce)H 33.70 | 84.04 | 70.10
v47 | 1139 1036 | 1166 | 1114 Ring 6 (C,,C5,C5,Ce)H 1.07 | 2.061 | 21.17
vag | 1107 1007 | 1148 | 1171 Ring & (C13,C14)H 0.79 | 0.949 | 2144
Vag | 1098 1156 | 1162 | 1159 (C19)H3s. deform 3.12 | 9.761 | 0.611
vs; | 1093 995 | 1107 | 1039 Ring & (C1,C3Cs Ce)H 11.28 | 12.60 | 0.795
Vs, | 1087 1194 | 1087 | 1156 (Ca1) Hsd. deform 2.45 | 1.801 | 0.486
vs3 | 1082 985 | 1078 | 1029 Ring & (C,,CsCe)H 096 | 29.06 | 1.191
vs, | 1068 1174 | 1006 | 1201 (C10,Co1) Had. deform 30.98 | 3.486 | 11.85
vss | 1067 1173 | 1009 | 1048 (C19,C2) Hsd. deform 1.55 | 1.603 | 93.88
vsg | 1001 1100 | 1014 | 1016 (C10)Hs d. deform 0.87 | 9.002 | 36.14
V57 952 1037 | 1025 | 1013 RingS(Cg,C4,C5,C6)H 6.96 6.328 2.701
vsg | 875 954 | 1021 | 993 Ring vy (C1,C,,C3Ce)H 0.11 2.429 | 6.616
vsg | 867 945 | 982 | 961 | Ringy (C;,C,,C3Cs5Ce)H 0.11 | 0319 | 2.152
v (C11)-H+ Ring y
Veo | 860 937 | 986 | 973 (Cs.Coa.Cao)H 199 | 6.366 | 0.075
v (C11)-H+ Ring y
Ve | 858 935 | 860 | 948 (Cs.Coa.Cao)H 290 | 31.78 | 10.66
Vep | 855 932 | 949 | 881 Ring y (C1,C3Cs)H 0.24 | 0.310 | 1.665
Ves | 821 895 | 935 | 1057 Y (C11)-H 3.74 | 39.73 | 23.58
ves | 816 889 | 851 | 811 Ring vy (C,,C3.C5Ce)H 0.17 | 0.607 | 15.63
ves | 790 861 | 846 | 738 | y Ring (Cy,C,,C3C4C5Cq) | 23.01 | 6.915 | 0.748
Ves | 756 824 | 932 | 870 Ring y (Cy4,Cy6)H 420 | 23.04 | 52.87
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Vg7 | 734 800 | 921 | 911 Ring v (C13,C14,C16)H 29.40 | 10.64 | 5.280
Ves 729 745 802 726 Rlng ’Y (CLCZ;CS)H 0.69 4.264 73.96
Vg9 675 736 | 600 834 Y Rll’lg (Clz,C13,C14) 3.10 2.191 20.73
v.o | 663 707 | 677 | 703 v (Ng)-H+ v (C7)-N 3.55 | 4.468 | 12.17
v, | 648 691 | 726 | 830 v (Ng)-H+ v (C7)-N 932 | 122.9 | 3.453
v, | 639 723 | 779 | 684 | y (Ng)-H+(Cy,-Cy7)torsion | 33.18 | 4.781 | 99.98
: ~ -
vis | 623 679 | 644 | gag | KINEY (Cl’cli’lcf’)H YMNe» | g0 | 0047 | 2.865
¥ (Ng)-H+y Ring
602 642 | 735 | 711 1523 | 1229 | 2.672
v (C1,C2,C5.CaC5.Co)
Cy4)-H+ vy Ring
vis | 584 637 | 628 | 740 v ( 222 | 4.965 | 14.56
» (C14;C15;C16)
vze | 564 615 | 630 | 619 | § Ring (C1,C2,C5CsCsCs) | 044 | 0975 | 2475
v;7 | 528 466 | 477 | 529 Deformations 442 | 6.670 | 201
Vg | 491 535 | 474 | 520 Ring v (C1,C,,Ce)H 1.63 | 7.698 | 9.048
veo | 475 358 | 541 | 585 v (C15-0)+ y(C17-0) 0.17 | 0.675 | 6.216
v Ring
Vg, | 446 486 | 396 | 498 030 | 0.271 | 3.352
81 (C12sC13sC14sC15,C16,C17)
Ve, | 409 308 | 351 | 457 vy (C15-0O)+ y(C17-0) 1.07 | 0367 | 27.73
vgz | 383 417 | 388 | 424 | y Ring (C,C,,C3C,C5Cg) 0.03 8.442 | 0.245
ves | 363 391 | 363 | 416 (C,C,C5) deform 023 | 0.349 | 4.329
ves | 349 372 | 565 | 398 v (Ng)-H+ vy (N-N) 135 | 1894 | 21.27
C=0)+ vy Ring
337 420 | 569 | 440 v (G 795 | 3564 | 0.202
ves (C1,C5,C5C4Cs5C6)
=0)+ -N)+
ver | 323 403 | 260 | 310 | Y(EFOFY (N-N)+y 031 | 1.516 | 16.06
(N1=C)
-H+ -N)+ -
ves | 255 278 | 355 | 360 | ¥ (Ne)-H YC(N) N*¥(Cu- | 05 | 0045 | 5.927
12
vy | 204 222 | 179 | 125 | § Ring (C1,C5,C5C4CsCe) | 0.50 | 1.119 | 0.318
vy | 179 223 | 276 | 251 ¥ (C15-0)+ y(C17-0) 0.29 | 2.255 | 1.037
vos | 163 178 | 242 | 106 | § Ring (C4,C,,C3.C4CsCe) 0.73 9.625 | 3.118
Vo, | 143 157 | 138 | 271 (C19,C21) Hsd. deform 0.13 | 1.358 | 1.374
Vo5 117 128 194 234 (Clg) H3 d. deform 0.47 3.964 0.535
+ -
ves | 97 107 | 62 | 206 | (C2r) Had. dgf)orm Y€ | sg | 2584 | 4035
ver | 93 102 | 157 | 196 (C1e) Hd. deform + 033 | 8101 | 2.417
7(C:=0)
Vog 74 81 130 88 v Ring (C1,C,,C3C4Cs5Cp) 0.77 2.034 | 12.77
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(C1g) Hzd. deform +

Voo | 71 78 | 74 | 101 /(C=0) 0.55 | 3.320 | 1.407
Vigo | 59 67 | 45 | 178 (C»1) Had. deform 037 | 0.486 | 0.605
vip | 43 47 | 97 | 70 Deformations 0.68 | 2.064 | 0.962
vio | 33 36 | 35 | 61 | YRIN(CLCaCaCalsCo)t | (5 | 5, | 0014
7(C7=0) 6
vig | 31 35 | 27 | 43 Deformations 034 | 1.129 | 0.891
Vigg | 20 22 | 17 | 22 Deformations 031 | 0.021 | 1.280
vis | 9 10 8 | 19 Deformations 0.00 | 2.763 | 0.487
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4 gunall Al 4 51 Y1 oo il 8 (Benzoic Acid Hydrazide) sl <l 53 (e 3,3 S A0 ) AS i) ad (an 1 19 Jgda
(Mindo/3-Forces) z<t_»

of C7HgN.O

freq| Cy Gy Cs C4 Cs Ce C; Nsg Og Nio |Hu |Hip |Hiz |His |His | His | Hiz | Hig
v | .0280 | .0226 | .0025 | .0000 | .0024 | .0253 | .0000 | .0000 | .0000 | .0000 | .3136 | .2606 | .0263 | .0249 | .2937 | .0000 | .0000 | .0000
v, | .0000 | .0359 | .0028 | .0000 | .0022 | .0346 | .0000 | .0000 | .0000 | .0000 | .0004 | .4426 | .0293 | .0226 | .4295 | .0000 | .0000 | .0000
vz | .0447 | .0084 | .0054 | .0000 | .0038 | .0083 | .0000 | .0000 | .0000 | .0000 | .5924 | .1163 | .0619 | .0434 | .1155 | .0000 | .0000 | .0000
v,4 | .0005 | .0056 | .0598 | .0000 | .0048 | .0000 | .0000 | .0000 | .0000 | .0000 | .0077 | .0869 | .7750 | .0596 | .0000 | .0000 | .0000 | .0000
vs | .0007 | .0013 | .0025 | .0001 | .0597 | .0056 | .0000 | .0000 | .0000 | .0000 | .0120 | .0198 | .0344 | .7765 | .0874 | .0000 | .0000 | .0000
ve | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0004 | .0527 | .0000 | .0009 | .0000 | .0000 | .0000 | .0000 | .0000 | .9321 | .0049 | .0089
vz | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0009 | .0417 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0133 | .1763 | .7677
vg | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0683 | .0000 | .0000 | .0000 | .0000 | .0000 | .0006 |.7631 | .1678
vg | .0000 | .0001 | .0007 | .0161 | .0007 | .0000 | .6298 | .0061 | .3401 | .0001 | .0000 | .0000 | .0001 | .0001 | .0000 | .0043 | .0010 | .0009
vio | .0359 | .1959 | .2221 | .0991 | .2248 | .1949 | .0085 | .0009 | .0032 | .0000 | .0024 | .0023 | .0037 | .0037 | .0024 | .0000 | .0001 | .0001
vi1 | L3752 | .1137 | .0946 | .1881 | .0928 | .1155 | .0003 | .0000 | .0000 | .0000 | .0063 | .0037 | .0029 | .0029 | .0037 | .0000 | .0000 | .0000
vio | .0379 | .0832 | .0281 | .1996 | .0281 | .0825 | .2061 | .1582 | .0001 | .0001 | .0031 | .0077 | .0096 | .0097 | .0077 | .0156 | .0614 | .0614
vi3 | .0388 | .0620 | .0430 | .0844 | .0428 | .0620 | .0087 | .0873 | .0133 | .0120 | .0033 | .0102 | .0129 | .0129 | .0103 | .0288 | .2334 | .2340
vi4 | .0172 | .0208 | .0242 | .0027 | .0226 | .0219 | .1420 | .2649 | .0078 | .1400 | .0015 | .0058 | .0071 | .0065 | .0064 | .0003 | .1540 | .1544
vi5 | .0940 | .1539 | .1255 | .2100 | .1267 | .1531 | .0025 | .0002 | .0001 | .0002 | .0502 | .0210 | .0205 | .0212 | .0204 | .0000 | .0001 | .0003
vis | .0280 | .0226 | .0025 | .0000 | .0024 | .0253 | .0000 | .0000 | .0000 | .0000 | .3136 | .2606 | .0263 | .0249 | .2937 | .0000 | .0000 | .0000
vi7 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0024 | .0183 | .0125 | .0927 | .0000 | .0000 | .0000 | .0000 | .0000 | .8216 | .0270 | .0254
vig | .0090 | .0538 | .0028 | .0911 | .0028 | .0536 | .0010 | .0001 | .0001 | .0004 | .0672 | .0763 | .2798 | .2830 | .0762 | .0000 | .0015 | .0012
vig | .0704 | .0667 | .0676 | .0582 | .0735 | .0557 | .1890 | .1288 | .0229 | .1367 | .0046 | .0080 | .0045 | .0052 | .0233 | .0261 | .0409 | .0178
voo | .1533 |.0842 | .1740 | .1075 | .1669 | .0949 | .0254 | .0171 | .0030 | .0192 | .0008 | .0755 | .0007 | .0006 | .0605 | .0032 | .0002 | .0130
vy, | .0008 | .0007 | .0015 | .0017 | .0021 | .0007 | .0026 | .0375 | .0000 | .1005 | .0001 | .0004 | .0021 | .0044 | .0020 | .0026 | .4125 | .4277
vy, | .0175|.0019 | .0102 | .0011 | .0097 | .0016 | .0001 | .0001 | .0000 | .0001 | .0014 | .1121 | .3664 | .3647 | .1128 | .0000 | .0003 | .0001
vo3 | .0020 | .0023 | .0313 | .0006 | .0339 | .0055 | .0005 | .0003 | .0001 | .0002 | .8014 | .0275 | .0095 | .0185 | .0658 | .0001 | .0002 | .0001
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3 (Benzoic acid (4-dimethylamino-benzylidene)-hydrazide) 4u jall < )3 (e 8,0 1430 jall AS JLiall a8 (ay 1 20 J s>
(Mindo/3-Forces) zbi s 4 ssaall 4l 4,50 581 calas il

5 C16H17N3O

freq| Cy C, Cs C4 Cs Ce Cs Nsg Og Nio [Cuu |Ci2 |Ciz |[Cu | Cys Ci Ciz | Nig
vi | .0276 | .0228 | .0021 | .0000 | .0032 | .0252 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v, | .0001 | .0362 | .0021 | .0000 | .0033 | .0339 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v3 | .0003 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0039 | .0149 | .0001 | .0375 | .0198 | .0000
v, | .0440 | .0095 | .0032 | .0000 | .0076 | .0060 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0002 | .0001 | .0000
vs | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0069 | .0496 | .0000 | .0147 | .0042 | .0000
ve | .0015 | .0004 | .0010 | .0001 | .0589 | .0082 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vz | .0000 | .0001 | .0014 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0003 | .0001 | .0000 | .0198 | .0479 | .0000
vg | .0004 | .0047 | .0630 | .0001 | .0001 | .0005 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0004 | .0011 | .0000
vg | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0615 | .0081 | .0000 | .0002 | .0000 | .0000
vio | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002
v11 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v12 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0001
vi3 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0005
vi4 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001
vi5 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vis | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0005 | .0507 | .0000 | .0010 | .0010 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v17 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0009 | .0000 | .0004 | .0639 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vig | .0000 | .0000 | .0006 | .0164 | .0007 | .0001 | .6289 | .0031 | .3441 | .0001 | .0001 | .0000 | .0000 | .0001 | .0001 | .0001 | .0001 | .0001
vi9 | .0000 | .0000 | .0000 | .0003 | .0000 | .0000 | .0012 | .0100 | .0000 | .4165 | .5264 | .0344 | .0008 | .0000 | .0000 | .0000 | .0024 | .0000
vy | .0246 | .1312 | .1565 | .0676 | .1481 | .1351 | .0049 | .0002 | .0018 | .0023 | .0014 | .0371 | .0803 | .0582 | .0100 | .0491 | .0767 | .0000
vo1 | .0121 | .0633 | .0736 | .0279 | .0691 | .0659 | .0020 | .0006 | .0016 | .0076 | .0041 | .0765 | .1711 | .1238 | .0199 | .1035 | .1622 | .0000
vy | .3768 | .1206 | .0894 | .1860 | .0977 | .1090 | .0003 | .0000 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vo3 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0004 | .0000 | .0009 | .0035 | .2628 | .0889 | .0661 | .2945 | .1437 | .1185 | .0019
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SR

No.
of

AUme;pﬂvgwmu

freq| Cio | Coo | Hai | Hzo | Haz | Hoag | Has | Hx | Hyr | Hag | H | Hso | Hai | Hs2 | Hss | Has | Hzs | Hsg

v, | .0000 | .0000 | .3089 | .2639 | .0212 | .0333 | .2917 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v, | .0000 | .0000 | .0012 | .4476 | .0210 | .0352 | .4194 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vz | .0000 | .0000 | .0039 | .0005 | .0002 | .0005 | .0003 | .0000 | .0000 | .0433 | .1838 | .4597 | .2310 | .0000 | .0000 | .0000 | .0000 | .0001
vs | .0000 | .0000 | .5828 | .1322 | .0352 | .0897 | .0840 | .0000 | .0000 | .0002 | .0010 | .0027 | .0013 | .0000 | .0000 | .0000 | .0000 | .0000
vs | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0760 | .6186 | .1807 | .0488 | .0000 | .0002 | .0001 | .0000 | .0001
ve | .0000 | .0000 | .0226 | .0057 | .0120 | .7662 | .1235 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v; | .0000 | .0000 | .0002 | .0015 | .0177 | .0001 | .0001 | .0000 | .0000 | .0029 | .0016 | .2744 | .6317 | .0000 | .0000 | .0000 | .0000 | .0000
vg | .0000 | .0000 | .0065 | .0748 | .8197 | .0019 | .0072 | .0000 | .0000 | .0001 | .0000 | .0057 | .0139 | .0000 | .0000 | .0000 | .0000 | .0000
vg | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002 | .8045 | .1216 | .0037 | .0000 | .0001 | .0000 | .0000 | .0000 | .0000
vyo | .0396 | .0259 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .5626 | .0013 | .0011 | .3673 | .0009
vyp | .0257 | .0394 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .3682 | .0006 | .0006 | .5636 | .0010
vio | .0153 | .0350 | .0000 | .0000 | .0000 | .0000 | .0000 | .0003 | .0000 | .0001 | .0000 | .0001 | .0000 | .0004 | .1321 | .1555 | .0007 | .2269
vz | .0325|.0194 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0003 | .0001 | .0000 | .0004 | .2232 | .4072 | .0002 | .0176
vi4 | .0044 | .0763 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0626 | .0010 | .0007 | .6701
vis | .0812 | .0028 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0007 | .5139 | .3683 | .0000 | .0173
vie | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .9314 | .0148 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0002 | .0000 | .0001
vq7 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0150 | .9194 | .0002 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vig | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0053 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vy | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0025 | .0048 | .0003 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000
vy | .0001 | .0001 | .0016 | .0016 | .0026 | .0025 | .0016 | .0000 | .0001 | .0019 | .0005 | .0004 | .0016 | .0000 | .0000 | .0000 | .0000 | .0000
vy | .0002 | .0002 | .0008 | .0008 | .0011 | .0011 | .0008 | .0000 | .0002 | .0040 | .0011 | .0008 | .0034 | .0001 | .0001 | .0001 | .0001 | .0001
vy, | .0000 | .0000 | .0065 | .0038 | .0030 | .0029 | .0037 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vp3 | .0001 | .0002 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0026 | .0018 | .0024 | .0050 | .0060 | .0001 | .0000 | .0000 | .0004 | .0000
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SR

Al ) Glas A8l & (E)-N'-(4-nitrobenzylidene)benzohydrazide) 4w jall < 55 (a5 50 1AL jal) A< jLEWl o (any 1 21 J g
(Mindo/3-Forces) gk 4 suaall 4uluy)

of C14H11N303

freq | Cy C, Cs C4 Cs Ce Cs Nsg Og Cwo |Cu |[Cip | Ciz |Cu | Cis | Cye Ciz | Nig
v | .0281 | .0228 | .0022 | .0000 | .0024 | .0254 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v, | .0000 | .0362 | .0024 | .0000 | .0022 | .0347 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v3 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0138 | .0194 | .0001 | .0269 | .0176 | .0000
v, | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0158 | .0284 | .0000 | .0219 | .0109 | .0000
vs | .0449 | .0092 | .0042 | .0000 | .0039 | .0083 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
ve | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0180 | .0090 | .0000 | .0289 | .0289 | .0000
vz | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0256 | .0172 | .0001 | .0105 | .0158 | .0000
vg | .0000 | .0017 | .0354 | .0000 | .0331 | .0014 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vg | .0009 | .0041 | .0287 | .0001 | .0314 | .0041 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vio | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0004 | .0509 | .0000 | .0009 | .0013 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v11 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0011 | .0000 | .0003 | .0645 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v12 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0010 | .0000 | .0006 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .6550
vi13 | .0000 | .0000 | .0007 | .0173 | .0007 | .0000 | .6225 | .0026 | .3469 | .0014 | .0017 | .0002 | .0000 | .0000 | .0000 | .0000 | .0000 | .0011
vi4 | .0000 | .0000 | .0001 | .0007 | .0001 | .0000 | .0037 | .0133 | .0010 | .4511 | .4914 | .0266 | .0012 | .0000 | .0000 | .0000 | .0015 | .0000
vi5 | .0001 | .0007 | .0008 | .0005 | .0008 | .0007 | .0002 | .0019 | .0000 | .0108 | .0055 | .1067 | .2130 | .1837 | .0655 | .1802 | .2117 | .0042
vis | .0363 | .1969 | .2229 | .0949 | .2227 | .1971 | .0066 | .0002 | .0039 | .0000 | .0002 | .0006 | .0009 | .0007 | .0002 | .0006 | .0009 | .0000
vi7 | .3750 | .1148 | .0936 | .1884 | .0937 | .1143 | .0004 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vig | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002 | .2470 | .1038 | .1006 | .3094 | .1127 | .1113 | .0016
vy | .0000 | .0001 | .0000 | .0002 | .0000 | .0001 | .0001 | .0079 | .0000 | .0253 | .0249 | .1932 | .0580 | .0769 | .2359 | .0675 | .0489 | .1339
voo | .0670 | .1304 | .0594 | .2824 | .0596 | .1309 | .1162 | .0397 | .0066 | .0035 | .0015 | .0033 | .0005 | .0020 | .0000 | .0019 | .0005 | .0073
vy1 | .0040 | .0070 | .0042 | .0122 | .0042 | .0070 | .0000 | .0148 | .0012 | .0183 | .0260 | .0969 | .0147 | .0479 | .0001 | .0462 | .0143 | .2496
vy | .0941 | .1540 | .1258 | .2099 | .1268 | .1528 | .0026 | .0001 | .0001 | .0000 | .0000 | .0001 | .0001 | .0001 | .0001 | .0001 | .0001 | .0000
vo3 | .0199 | .0234 | .0276 | .0006 | .0263 | .0243 | .1997 | .3831 | .0046 | .0355 | .0381 | .0021 | .0202 | .0118 | .0313 | .0102 | .0157 | .0053
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o C14H11N30O4

fred| O | O | Ha Hao | Haz | Has | Has | Has | Har [ Hag [ Hae | Hszo | Hap
v; | .0000 | .0000 | .3146 | .2627 | .0232 | .0245 | .2939 | .0000 | .0000 | .0000 | .0001 | .0001 | .0000
v, | .0000 | .0000 | .0005 | .4462 | .0247 | .0226 | .4303 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001
vz | .0000 | .0000 | .0002 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .1628 | .2303 | .3215 | .2071
v, | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0001 | .0000 | .0000 | .1866 | .3424 | .2655 | .1283
vs | .0000 | .0000 | .5950 | .1269 | .0477 | .0441 | .1158 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
ve | .0000 | .0000 | .0000 | .0000 | .0002 | .0002 | .0000 | .0000 | .0000 | .2349 | .1201 | .1957 | .3783
vz | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .3420 | .2331 | .1432 | .2125
vg | .0000 | .0000 | .0000 | .0267 | .4550 | .4239 | .0222 | .0000 | .0000 | .0002 | .0000 | .0000 | .0003
vg | .0000 | .0000 | .0157 | .0635 | .3761 | .4116 | .0638 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vio | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .9288 | .0176 | .0000 | .0000 | .0000 | .0000
v11 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0178 | .9161 | .0000 | .0000 | .0000 | .0000
vip | L1732 | .1700 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vi3 | .0002 | .0004 | .0000 | .0000 | .0001 | .0001 | .0000 | .0040 | .0000 | .0000 | .0000 | .0000 | .0000
vi4 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0037 | .0053 | .0001 | .0000 | .0000 | .0001
vi5 | .0003 | .0004 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0003 | .0034 | .0027 | .0026 | .0032
vis | .0000 | .0000 | .0025 | .0024 | .0037 | .0036 | .0024 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vi7 | .0000 | .0000 | .0063 | .0037 | .0029 | .0029 | .0037 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vig | .0001 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002 | .0027 | .0033 | .0037 | .0033
vi9 | .0405 | .0413 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0009 | .0102 | .0125 | .0122 | .0093
voo | .0054 | .0056 | .0056 | .0150 | .0193 | .0193 | .0150 | .0018 | .0001 | .0001 | .0001 | .0001 | .0001
vy | .2015 | .2040 | .0003 | .0010 | .0013 | .0013 | .0010 | .0000 | .0016 | .0055 | .0042 | .0042 | .0053
vy, | .0000 | .0000 | .0499 | .0208 | .0206 | .0213 | .0203 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vo3 | .0204 | .0202 | .0018 | .0070 | .0083 | .0076 | .0076 | .0269 | .0050 | .0036 | .0042 | .0049 | .0028
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Gl il 4 (E)-N'-(4-methoxybenzylidene)benzohydrazide) 4 ) &l )3 (e 80 IS4 jal) 4S HUA) ad (any 1 22 J g
(Mindo/3-Forces) zbim 4 suaall Ll 4 51 5 Y|

o C15H14N20O,

frea | C, C Cs Cs Cs Ce C; Ng Og N |Cui | Cp Ciz | Cus Cis Cis Ciz | Oss
v | .0275 | .0232 | .0020 | .0000 | .0031 | .0249 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0001 | .0000 | .0000
v, | .0001 | .0001 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0026 | .0436 | .0001 | .0261 | .0033 | .0000
v3 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0006 | .0285 | .0000 | .0438 | .0025 | .0000
v4 | .0001 | .0361 | .0020 | .0020 | .0000 | .0033 | .0341 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vs | .0445 | .0095 | .0030 | .0000 | .0076 | .0061 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
ve | .0015 | .0004 | .0009 | .0001 | .0590 | .0082 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vz | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0001 | .0002 | .0000 | .0038 | .0672 | .0000
vg | .0003 | .0046 | .0648 | .0001 | .0001 | .0004 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vg | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0693 | .0017 | .0000 | .0001 | .0002 | .0000
vio | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002
v11 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0005
v12 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0086 | .0000 | .0002 | .0002 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001
vi13 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0004 | .0421 | .0000 | .0008 | .0009 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vi4 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0010 | .0000 | .0004 | .0641 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vi5 | .0000 | .0000 | .0006 | .0163 | .0007 | .0001 | .6281 | .0029 | .3453 | .0001 | .0003 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0001
vis | .0000 | .0000 | .0001 | .0004 | .0000 | .0000 | .0014 | .0115 | .0001 | .4308 | .5148 | .0296 | .0007 | .0000 | .0000 | .0001 | .0021 | .0000
vi7 | .0247 | .1304 | .1578 | .0674 | .1476 | .1369 | .0048 | .0002 | .0019 | .0018 | .0012 | .0321 | .0761 | .0573 | .0249 | .0541 | .0640 | .0022
vig | .0120 | .0623 | .0735 | .0280 | .0684 | .0659 | .0019 | .0006 | .0015 | .0066 | .0036 | .0671 | .1638 | .1236 | .0499 | .1148 | .1378 | .0038
vig | 3766 | .1231 | .0885 | .1860 | .0986 | .1066 | .0003 | .0000 | .0002 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vy | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002 | .0013 | .0001 | .0036 | .0050 | .1804 | .0189 | .0300 | .3625 | .1313 | .1509 | .0829
vy | .0000 | .0001 | .0000 | .0002 | .0000 | .0001 | .0010 | .0051 | .0001 | .0091 | .0045 | .1321 | .1374 | .1244 | .3763 | .0016 | .0036 | .1523
vy, | .0689 | .1282 | .0598 | .2857 | .0614 | .1378 | .1233 | .0440 | .0052 | .0018 | .0005 | .0002 | .0003 | .0002 | .0017 | .0001 | .0002 | .0009
vo3 | .0020 | .0030 | .0030 | .0024 | .0025 | .0029 | .0075 | .0666 | .0011 | .0568 | .0677 | .2496 | .0178 | .0689 | .0227 | .0979 | .0431 | .1611
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o Ci5H14N20O,

fred | Ci9 | Hypo | Ha | Hzp | Has Has | Has | Has | Hpr | Has | Hze [Hzo [ Hsi | Hs | Hss
v; | .0000 | .3073 | .2681 | .0208 | .0327 | .2878 | .0000 | .0000 | .0001 | .0013 | .0009 | .0001 | .0000 | .0000 | .0000
v, | .0000 | .0009 | .0007 | .0000 | .0001 | .0007 | .0000 | .0000 | .0254 | .5390 | .3228 | .0343 | .0000 | .0001 | .0000
vz | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0058 | .3520 | .5417 | .0249 | .0000 | .0001 | .0000
v, | .0000 | .0009 | .4462 | .0200 | .0352 | .4222 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vs | .0000 | .5884 | .1324 | .0333 | .0897 | .0855 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
ve | .0000 | .0227 | .0060 | .0104 | .7676 | .1233 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vz | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .0000 | .0010 | .0031 | .0031 | .0595 | .8649 | .0000 | .0000 | .0000
vg | .0000 | .0060 | .0728 | .8424 | .0015 | .0067 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000
vg | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002 | .8947 | .0304 | .0009 | .0024 | .0000 | .0000 | .0000
vio | .0742 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .9091 | .0090 | .0073
vi11 | .0465 | .0000 | .0000 | .0000 | .0000 | .0000 | .0015 | .0001 | .0000 | .0000 | .0001 | .0000 | .0195 | .8407 | .0909
vi2 | .0627 | .0000 | .0000 | .0000 | .0000 | .0000 | .1569 | .0029 | .0000 | .0000 | .0000 | .0000 | .0033 | .0778 | .6871
vi3 | .0120 | .0000 | .0000 | .0000 | .0000 | .0000 | .7724 | .0127 | .0000 | .0000 | .0000 | .0000 | .0015 | .0073 | .1496
vi4 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .9184 | .0002 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vi5 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0050 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vis | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0029 | .0052 | .0002 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000
vi7 | .0000 | .0017 | .0016 | .0026 | .0025 | .0016 | .0000 | .0001 | .0016 | .0008 | .0005 | .0011 | .0001 | .0002 | .0002
vig | .0000 | .0008 | .0008 | .0011 | .0011 | .0008 | .0000 | .0002 | .0035 | .0018 | .0011 | .0024 | .0003 | .0004 | .0005
vi9 | .0000 | .0065 | .0038 | .0031 | .0029 | .0037 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vyo | .0114 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0010 | .0005 | .0015 | .0084 | .0082 | .0004 | .0008 | .0006
v1 | .0205 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0017 | .0100 | .0129 | .0028 | .0013 | .0002 | .0006 | .0019
vy | .0000 | .0057 | .0153 | .0196 | .0203 | .0154 | .0028 | .0001 | .0000 | .0001 | .0000 | .0000 | .0001 | .0001 | .0002
vo3 | .0867 | .0002 | .0006 | .0008 | .0008 | .0006 | .0005 | .0026 | .0099 | .0023 | .0070 | .0076 | .0014 | .0017 | .0012
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SR

—3 (E)-N'-(2-hydroxy-4-methoxybenzylidene)benzohydrazide) 4 sl <l )3 (e 33 JST A0 jall AS jLiall ad any 1 23 gt
(Mindo/3-Forces) zbi s 4 ssaall 4l 450 5iaY) clas il

o Ci5H14N2O5

frea | C, C Cs Cs Cs Ce C; Ng Og Nio | Cu Cio |Gy Cu Cis Cis Ciz | Ogs
v; | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .0555
v, | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0728 | .0001 | .0001 | .0000 | .0000 | .0019 | .0000 | .0000
vz |.0293 | .0204 | .0027 | .0000 | .0022 | .0262 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v4 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0001 | .0735 | .0001 | .0000 | .0001 | .0000 | .0000
vs | .0001 | .0360 | .0037 | .0000 | .0018 | .0338 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
ve | .0427 | .0080 | .0081 | .0000 | .0029 | .0089 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vz |.0012 | .0083 | .0564 | .0000 | .0012 | .0003 | .0000 | .0019 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vg | .0001 | .0005 | .0020 | .0000 | .0005 | .0003 | .0004 | .0511 | .0000 | .0003 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002 | .0000 | .0000
vg | .0003 | .0005 | .0001 | .0001 | .0639 | .0043 | .0000 | .0008 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vio | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0009 | .0000 | .0001 | .0000 | .0001 | .0705 | .0000 | .0000
vi11 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vi2 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vi3 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vi4 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0686 | .0000
vi5 | .0000 | .0002 | .0008 | .0150 | .0007 | .0000 | .6190 | .0024 | .3461 | .0036 | .0002 | .0003 | .0000 | .0004 | .0004 | .0002 | .0040 | .0001
vis | .0000 | .0000 | .0000 | .0002 | .0000 | .0000 | .0050 | .0233 | .0044 | .4589 | .0001 | .0002 | .0007 | .0020 | .0143 | .0002 | .4808 | .0002
vi7 | .0360 | .2021 | .2135 | .0980 | .2307 | .1868 | .0071 | .0003 | .0035 | .0000 | .0012 | .0006 | .0013 | .0016 | .0008 | .0018 | .0000 | .0000
vig | .0003 | .0017 | .0016 | .0003 | .0016 | .0017 | .0003 | .0000 | .0002 | .0011 | .1283 | .0429 | .1849 | .2284 | .1174 | .2579 | .0047 | .0106
vig | .3762 | .1028 | .0992 | .1854 | .0887 | .1271 | .0004 | .0000 | .0002 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vyo | .0000 | .0001 | .0000 | .0001 | .0000 | .0001 | .0006 | .0007 | .0002 | .0008 | .1474 | .4512 | .0181 | .0309 | .0973 | .0756 | .0025 | .0002
v1 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002 | .0039 | .0000 | .0133 | .0091 | .2008 | .1025 | .3163 | .1749 | .0133 | .0065 | .0329
vy> | .0004 | .0010 | .0003 | .0022 | .0003 | .0009 | .0022 | .0002 | .0001 | .0028 | .0158 | .2178 | .0484 | .4100 | .0148 | .0471 | .0009 | .1232
vo3 | .0707 | .1422 | .0630 | .2885 | .0591 | .1292 | .1164 | .0341 | .0057 | .0008 | .0000 | .0031 | .0004 | .0021 | .0006 | .0001 | .0015 | .0006
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SR

o C15H14N2O5

fred| O | Coo | Hai | Hzp | Has Has | Has | Has | Haz | Hzs | Hze | Hso [ Hsi | Hss | Hsz | Hag
vi | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .9444 | .0000 | .0000 | .0000
v, | .0000 | .0000 | .0001 | .0001 | .0000 | .0000 | .0001 | .0000 | .9065 | .0012 | .0169 | .0000 | .0000 | .0000 | .0000 | .0000
vz | .0000 | .0000 | .3301 | .2339 | .0285 | .0226 | .3034 | .0001 | .0004 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v, | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .0001 | .0000 | .0014 | .9236 | .0008 | .0000 | .0000 | .0000 | .0000 | .0000
vs | .0000 | .0000 | .0015 | .4432 | .0394 | .0184 | .4219 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
ve | .0000 | .0000 | .5683 | .1100 | .0946 | .0323 | .1237 | .0004 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vz | .0000 | .0000 | .0186 | .1243 | .7362 | .0145 | .0037 | .0332 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000
vg | .0000 | .0000 | .0021 | .0076 | .0265 | .0069 | .0039 | .8952 | .0002 | .0000 | .0021 | .0000 | .0000 | .0000 | .0000 | .0000
vg | .0000 | .0000 | .0054 | .0073 | .0016 | .8324 | .0695 | .0138 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vio | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0024 | .0175 | .0011 | .9072 | .0000 | .0000 | .0000 | .0000 | .0000
vi1 | .0002 | .0752 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .9040 | .0114 | .0092
vi2 | .0006 | .0417 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0001 | .0001 | .0000 | .0260 | .7653 | .1662
vi3 | .0001 | .0791 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0034 | .1581 | .7593
vi4 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .9309 | .0000 | .0000 | .0000 | .0000
vi5 | .0001 | .0000 | .0000 | .0000 | .0001 | .0001 | .0000 | .0062 | .0000 | .0000 | .0000 | .0003 | .0000 | .0000 | .0000 | .0000
vis | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0024 | .0000 | .0001 | .0000 | .0073 | .0000 | .0000 | .0000 | .0000
vi7 | .0001 | .0000 | .0024 | .0024 | .0036 | .0036 | .0023 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vig | .0003 | .0011 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0015 | .0023 | .0070 | .0002 | .0018 | .0005 | .0006 | .0006
vi9 | .0000 | .0000 | .0065 | .0037 | .0028 | .0032 | .0038 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vy | .1351 | .0147 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0073 | .0042 | .0057 | .0007 | .0008 | .0012 | .0020 | .0020
vy, | .0725 | .0089 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0012 | .0147 | .0024 | .0022 | .0232 | .0001 | .0005 | .0005
vy | L0786 | .0119 | .0000 | .0001 | .0001 | .0001 | .0001 | .0001 | .0019 | .0060 | .0031 | .0001 | .0088 | .0000 | .0004 | .0004
vo3 | .0013 | .0000 | .0059 | .0155 | .0213 | .0193 | .0158 | .0024 | .0001 | .0000 | .0000 | .0001 | .0001 | .0001 | .0001 | .0001
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SR

<l @l —— 8 (E)-N'-(2,4-dimethoxybenzylidene)benzohydrazide) 4 ) < )3 (e 3,3 IS4 jall AS Ll o ams 1 24 Jg
(Mindo/3-Forces) zbim 4 suaall Ll 4 51 5 Y|

of C16H16N203

freq| Cy C, Cs C4 Cs Ce Cs Nsg Og Nio [Cuu |Ci2 |Ciz |[Cu | Cys Ci Ciz | Oss
vi | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0015 | .0735 | .0001 | .0001 | .0000 | .0000
vy | .0272 | .0228 | .0021 | .0000 | .0029 | .0237 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0018 | .0000 | .0000
v3 | .0007 | .0006 | .0001 | .0000 | .0001 | .0006 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0001 | .0718 | .0001 | .0000
v4 | .0000 | .0357 | .0021 | .0000 | .0033 | .0344 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vs |.0442 | .0093 | .0034 | .0000 | .0072 | .0066 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
ve | .0012 | .0003 | .0013 | .0000 | .0594 | .0078 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vz | .0004 | .0050 | .0638 | .0001 | .0002 | .0006 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vg | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0710 | .0006 | .0000 | .0000 | .0000 | .0000
vg | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vio | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002
v11 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0004
v12 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000
vi13 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002
vi4 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001
vi5 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0005 | .0504 | .0000 | .0010 | .0010 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vis | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0005 | .0504 | .0000 | .0010 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v17 | .0000 | .0000 | .0006 | .0157 | .0008 | .0001 | .6273 | .0033 | .3439 | .0001 | .0001 | .0001 | .0001 | .0001 | .0002 | .0000 | .0008 | .0001
vig | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0010 | .0120 | .0002 | .4232 | .5253 | .0280 | .0004 | .0002 | .0000 | .0001 | .0014 | .0000
vig | .0361 | .1902 | .2287 | .0970 | .2154 | .1999 | .0071 | .0004 | .0033 | .0000 | .0001 | .0007 | .0021 | .0011 | .0011 | .0013 | .0008 | .0002
vy | .0003 | .0016 | .0016 | .0003 | .0015 | .0017 | .0001 | .0003 | .0001 | .0049 | .0020 | .0771 | .2632 | .1382 | .1117 | .1921 | .1569 | .0107
vy, | .3766 | .1228 | .0894 | .1859 | .0979 | .1069 | .0003 | .0000 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vy, | .0000 | .0001 | .0000 | .0001 | .0000 | .0001 | .0004 | .0017 | .0001 | .0037 | .0033 | .0885 | .0098 | .0361 | .3671 | .0806 | .1799 | .1451
vo3 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0003 | .0030 | .0000 | .0072 | .0037 | .1092 | .1402 | .1233 | .3676 | .0145 | .0286 | .1208
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SR

No.

ik C16H16N203
Ci9 | O | Cu | Hxp |Hxs |Hxu |Hx»s | Hx | Hxy | Hx | Hxy |Hs | Hai | Hzp | Hss | Hg | Hzs | Haze

v; | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0118 | .9116 | .0013 | .0000 | .0000 | .0000 | .0000 | .0000
v, | .0000 | .0000 | .0000 | .3054 | .2642 | .0218 | .0308 | .2740 | .0000 | .0000 | .0000 | .0003 | .0229 | .0000 | .0000 | .0000 | .0000 | .0000
vz | .0000 | .0000 | .0000 | .0079 | .0068 | .0006 | .0007 | .0069 | .0000 | .0000 | .0005 | .0014 | .9010 | .0000 | .0001 | .0000 | .0000 | .0000
v, | .0000 | .0000 | .0000 | .0004 | .4417 | .0215 | .0346 | .4262 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vs | .0000 | .0000 | .0000 | .5856 | .1294 | .0378 | .0844 | .0920 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
ve | .0000 | .0000 | .0000 | .0192 | .0044 | .0148 | .7731 | .1184 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v; | .0000 | .0000 | .0000 | .0076 | .0798 | .8307 | .0032 | .0087 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vg | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0003 | .9147 | .0125 | .0007 | .0000 | .0000 | .0000 | .0000 | .0000
vg | .0000 | .0002 | .0744 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0002 | .0000 | .0000 | .9093 | .0130
vio | .0753 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .9025 | .0116 | .0101 | .0002 | .0000
vi; | .0462 | .0000 | .0036 | .0000 | .0000 | .0000 | .0000 | .0000 | .0005 | .0000 | .0001 | .0000 | .0001 | .0192 | .8066 | .0333 | .0019 | .0467
vi2 | .0067 | .0005 | .0430 | .0000 | .0000 | .0000 | .0000 | .0000 | .0007 | .0001 | .0000 | .0000 | .0000 | .0010 | .0795 | .0059 | .0199 | .7745
vi3 | .0324 | .0001 | .0335 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .0001 | .0073 | .0005 | .4836 | .0012 | .0134
via | .0353 | .0000 | .0418 | .0000 | .0000 | .0000 | .0000 | .0000 | .0009 | .0001 | .0000 | .0000 | .0000 | .0030 | .0365 | .4016 | .0004 | .0866
vi5 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .9298 | .0147 | .0000 | .0000 | .0000 | .0001 | .0001 | .0004 | .0000 | .0004
vie | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0149 | .9197 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
v17 | .0000 | .0006 | .0002 | .0000 | .0000 | .0001 | .0001 | .0000 | .0055 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0001 | .0001
vig | .0000 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0025 | .0051 | .0002 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vi9 | .0000 | .0000 | .0000 | .0024 | .0024 | .0037 | .0036 | .0024 | .0000 | .0000 | .0001 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vy | .0000 | .0163 | .0006 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0003 | .0068 | .0031 | .0023 | .0011 | .0011 | .0014 | .0008 | .0010
v, | .0000 | .0000 | .0000 | .0065 | .0038 | .0031 | .0029 | .0037 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000
vy | .0232 | .0387 | .0097 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0003 | .0006 | .0015 | .0064 | .0005 | .0008 | .0013 | .0001 | .0002
vy3 | .0130 | .0307 | .0056 | .0000 | .0000 | .0000 | .0000 | .0000 | .0000 | .0015 | .0098 | .0112 | .0068 | .0002 | .0008 | .0017 | .0001 | .0002
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Abstract

Quantum mechanical calculations by the one of semiempirical method
MINDO/3-FORCES were applied, It also was held calculations according to
the Density Functional Theory (DFT) with hybrid function B3LYP and 6-
311G , CEP-121G basis set by use Gaussian09 program for the purpose of
comparison , and because of the great importance and extensively for Schiff
bases that medical and industrial uses , has studied five Hydrazones derivative
from benzoic acid hydrazide .

The equilibrium geometries (lengths of bonds and angles), charge ,
electron densities <heats of formation ¢ dipole moments , energies of HOMO
and LUMO orbital , energy gab «ionization potential « electron affinity ,
electronegativity , chemical hardness , electrophilicity , standard
thermodynamics functions (U° , H° , S° |, G® and A% and fundamental
vibration frequencies with corresponding IR absorption intensities were
calculated. The assignment for each one of the fundamental frequencies were
also estimated.

The results were compared with experimental bond length values which
measured by X-Ray diffraction and on the other hand to infrared vibrational
spectra , identified Density Functional Theory was found nearest from
experimental values compared with MINDO/3-FORCES model, because of
semiempirical method nature for it. And generally for all molecules is
calculations appeared the following results :

Increasing in bond length which lie in the position that substituted with
group, and decreasing at bond length at adjacent bonds and versa with
substituted by donating groups , showed of decreasing in bond length which
lies on substituted position and increasing of bond length at adjacent bonds .

We also showed the bond angles on the aromatic rings affected by

withdrawal substitute, since increase in its value than analogous which

d



substituted with donating group , while with the adjacent angles, we show the
decreasing in its values , at substituted with donating substituent and increase
in case of substitute withdrawal group .

The electronic density increased at nitrogen atom to azomethine group , in
compounds substituted with electron donating groups while the corresponding
compound which substituted with electron with withdrawing groups in the
aromatic ring .

The values of the dipole moment , ionization potential , electron affinity ,
electronegativity and electrophilicity in op compound which substituted with
electron withdrawal nitro group (-NO,) higher than with substituted by
donating groups  This is the opposite to the results the standard
thermodynamics functions (U°,H°S°G° and A% , gives great results for
compounds substitutes with electron donating groups the compounds in
comparison with the compound substituted with electron withdrawing groups.

The chemical hardness is complement with energy gab : benzoic hydrazide
has highest value more stable , while in compound substituted dimethyl

amino group it large sized has a lowest value of hardness less stable .
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