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7 Electron Densities of the Elements
Belonging to P-Orbits and Reactivity
of the Molecules Contain these Elements

Sixteenth Report

Kosaku ASADA

(B) On the Vinyl-Ethers Continued from the Last Report.

The Prediction about the Kinds of Reactions of the Vinyl-Ethers Continued from the Last
Report induced by these Indexes Comform to the Practical Reactions of Chemical Literaturs.

Particularly on the Vinyl-Ether groups, the Radical Reactions are difficult to proceed and

almost Ionic Reactions proceed.

(B) tE=—-i=—F1%08X
E=—n=—FARDILEHIFTRD ZLERTH S
BEBOE=—13ED5,
Cl
(43 CH2=C|Z—O—CH3 a/mrE=—L=—F L
R FRRRE Y,

1.69
1.34
cl 1.46 1.46

2 —()——
W80 776 5D Q.50 S

CH

ST A—p —BROMETHE,
+0 +°‘&;If2 —0.1 =05
fCTC 0.8 0——C=——H,
Ci 0.6 0.6 2.5
Ce Cs Cs4 Cs Ce
Ca
A A2 Az A4 As As
2.7070 2.2369 1.7021 0.7622 -0.9847 -2.8434
Ci (0P Cis(ho) Cuu(Iv) Cis Cise
0.1187 0.1749 0.0325 0.6899 -0.6916 -0.0067
Coy Cas Cas Caq Cas Cas
0.3212 0.3912 0.0552 0.5258 0.6810 0.0190
Cs, Csz Css Csq Css Css
0.2833 0.7165 -0.4514 -0.4053 -0.1956 -0.0033
Ca Cuz Cus Cas Cus Cus
! 0.6703 -0.0360 0.6695 -0.2744 -0.1355 -0.0867

CSI C52 C53 C54 C55 CSG
®0.4687 -0.4055 -0.3877 0.0403 ~0.0068 0.6811
CGI CGZ CGS C64 CGS C66
® 0.3653 -0.3704 -0.4401 0.0797 0.0249 -0.7267
T (ho) Bl D Cy, C D r EFHBE /NI LR
SEELELTEAE L,
WoTT7 o HVHRIGHEITTRE L TIN5,
HEW fr Oy, Fre@v< S, Lodsd,
frx fP=2(C13)2=0.0021
F1NM=2(C14)?=0.9519 }
F2®=0.0061 FsN=0.5529 C, @i
f3®=0.4075  F{N=0.3285 C; OBEFHW
f4®=0.8965 f{N=0.1506 C, OBETH
fs®=0.3006 FN=0.0032 Cs OBFH

C: ®Ew

/6" =0.3834 N=0.0127 Cs OBFW
111,
Cii®’xCi? | C12xCis? | Ci2xCye?
T, =4 ( 11 147 4 fu 15 11 16
1 =4/8 Al— A4 Al—1s * A —26
+ C122x Cy4? + C122x Cy5? C122x Cy6?
/12_/14 Az—As Az—/]e
Ci#xC? | CiffxCis® | Ci?xCie? )
+
As—Aq * A3 —As * Az —As
=0.0812/8

II,, =0.3193/8
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s =0.2400/8
Iss =0.1976 /8
g6 =0.2076/8
FER, Has>I 02 >114s>e6>Mss > Einh, A
* VIR C s ONENETT 2 ETFHRING,
F,ixF,=/3—-P,,=1.5155
P15=2(C11Cy1+C12Cy2+C13C28) =0.2166
=P,
Fy=y3 —(Ps1+P23+P24)=0.3464
P23=0.6928=P3,
3 P24=0.4763:P 42
Fs=3 8L T=1.0393
Pss=0.1384=Ps,
~ Ps6=0.9841=Pss
F,=1.1174
Fs=0.6096
Fe=0.7480
fEf, F1>F4>F3>Fs>Fs>F, &7ah 5 o h i
IS CL DB ETT S E FREh S, (4, HE
L BRIGHEIRBEOBERN O FRENDKIE & Elf &
=BT HRTRIGE TRES TRV D THEDT
& HHPSEREE L)
FRISDERF ZZET D 23,
1) BrafE&® %L a, o mragrsmrriF L=

— T VEAER,
C'l
CH,—=C—0—CH;+2Br —
Br Br Cl

| |
- CH,—C—0—CH,
RICE#E X CL 07 2 » VHIRIGHEIC X b Bre o %% X

DIEAT,
ZOG5FIEC, CoorBFEREINNEL, foTH
F VIR D TH5  EARIG S Mg E FHE SR,

RS FAA E TRV,
i
(5) CH,=CH—O0—CH; AFA1AYV7r_=,
= =T ),
R TR,
1.48
CH,——C1 5D 1 143 1.47.y
a.suasn
RT A= R —HROETEHE,
+0 40.1 —0.1 —0.5
1 =2 0——C==H,
0.8 0.8 55

C1 Cg C3 C4 Cs Cs C7

A Al A2 A3 A4
2.8829  2.3379  1.7373  0.7447
c, Ciy Cis Cis Ci4(ho)
0.0969 —0.0974 —0.1628  0.7108
c, Csy Cs, Cas Cay
0.2795 —0.2277 —0.2828  0.5293
C3 C31 C32 C33 C34
0.1723 —0.6764  0.2070 —0.0887
C4 C4l C42 C43 C44
0.1273 —0.5959  0.2313 —0.1782
C5 CSI CSZ C53 C54
0.7002  0.0766 —0.5565 —0.3843
. Co1 Cez Cos Cos
0.4934 02601  0.4656  0.0736
c, Cn Crs Crs Crs
0.3646  0.2291  0.5202  0.1478
As As Az
A 0314 —2.8643 —2.9073
Cis(Iv) Cis Ci7
Cr o667l 0.0174 —0.0632
Csys Cas Csr
C2 6881 —0.0512  0.1838
Css Css Csz
Co 00us  0.2074 —0.6096
C45 C46 C47
C4 02002 —0.3145  0.6331
Css Css Csz
Cs 01781 —0.0027 —0.0784
C65 C66 C67
Co _g.0132  0.615  0.2073
Cs Czs Cqz
C-

0.0619 —0.6503 —0.3088
L T (ho) BB D C1, C2 D 7 BT HE O 5B 1T
K&,
WoTooh VRIS TR E TR Eh 5,
SEE, F1®=2(Ci)?=1.0105

C )
F1N=2(C15)%=0.8900 r OR

4B =0.5603 fN=0.9470 C. P B
F4E =0.0157 f4V=0.0040 C; OBEFM
f4® =0.0636 F4{V=0.0875 C, ®¥
§E1=0.2954 fdN=0.063¢ Cs OBTH
¢® =0.0108 fdV=0.0003 Co¢ OBFH
fAE =0.0437 f/V=0.0077 C, OBTH
1%,
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_ Ci11xCys Ci1xCis , C11xCyy
H“"W( A—As T Ai—As | Ai—as
_I_C12><C15 Ci2xCis | CiaxCyy
A2—As A2—As Ag—A7
Ci3xCis Ci3xCis Ci13xCiy
+ Aa‘ﬂs + /134/16 + /137A7
+Cl4><cls C14 xCis C14><C17>
A4—/15 /14—/16 A4_/17
=0.5088/8

5> =0.3100/8
55 =0.1924/8
My =0.2072/8
ss =0.0520/8
s =0,1932/8
.7 =0.2064/8
KR, M > >4 =77>Hee=1T33>1I55 & 75
DA FVRIRIGHEC, OB LT T2 L TFRI 2,
Fri%, F1=y3—P;>=1.1653
P12=2(C11C21 +Ci12C22+ C13C23) + C14C 24
=0.5668=P3;
F2=3BE L T=0.3048
P235=0.2405=P3,
P2s=0.5600=Ps;
F3=0.5300
P34=0.9616=Py3
F.=0.7705
Pss=0.1843=Pss
Fs=0.9878
Ps7=0.9743=P1s
Fs=0.5735
F7;=0.7578
H, EERE (Prs) Ot E TRETESFHOBHE,

Pro= 231 CriCoit Cr (i +1Cs(i +1) DRAEMS
ﬁﬁ@%%&

Prs= Zoi.cCriCsi
%%,E>ﬂ>m>ﬂ>m>m>ma&oayﬁ»
FIRIGHES Ct DB AEFTT5 & FEEII B,

FISDERAZET B & 23,
1) BRFFASES L1 28 aER,

CHs

| 2Br
CH,=C—0—CH3;

l?r Blr CHs

CH;—C——0—CH;

RISHERE T < 2 ARG & RILERCLDF 25 i)
BUGHEW X ) Bre # BRI A %E4T,

2) FBOFETCIKSBT A L7 7AF L E
AF N =T NEER,
(I:Ha
CH,=C—0—CH3
H* (OH)~

CHs

|
CH*C>* <" (OCH,
l

H-0

+

CH,;—C = +CH,—0—CH,
RIGERBEA + VIORIGE E RIS CL DOBFHR
SR X D HY # BRI O C, 0 DRI IEHIZ X b
(OH)” &I, K\ ~TCq, Cs MR VC,, CshEIEIMIEh
T7 oA fbE8 i CHse & -O—CHs D& 4,
ZOGFFh T HAENCS A F VENC S RS

GUEEIRY > 6k NI

(6] CH=CH—O—CH; B7eorrFit=—
&

== b,

JRFEREEE L,

CH_1.34 1'69(1.75> R 1.46
CH 5D O 5 Hs

NG A= —HROETHE

+0 +2 +0.2 +2 —0.1 —0.5
o1 ¢
CH—2eCH— 00— C=—=H,
1 0.8 0.895
CI C2 C3 C4 CS CG
/} Al Az 13 /14 /15 /]6

2.8609 2.1051 1.7851 0.7516 -1.0302 -2.8724

c, Cn Ciz  Cisho) Cis(lv) Cis Cis
0.0933 0.2465 -0.1380 0.6499 -0.6993 -0.0122

Cay Cs» Css (P Css Cae
0.2497 0.1436 -0.3489 0.5719 0.6835 0.0347

C Can Css Css Cay Css Css
0.0434 0.9383 0.2567 -0.2082 0.0923 0.0010

c, Cu Cys Cys Cya Cys Cys
0.7138 0.0338 -0.5189 -0.4181 -0.1770 -0.1178

c, Csi Css Css Csy Css Cse
0.5185 -0.1391 0.4884 0.0808 -0.0130 0.6831

Ce1 Ceo Ces Ceou Ces Ces
’ 0.3857 -0.1335 0.5343 0.1613 0.0615 -0.7198
1T (ho) BB D Ci1Cs D n BFHE DS EHEIL T

o H VRGO RE TSINE B B o

2
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&, fr, [y, Fr @80T, Sy, Ly 3T,
frix, f1®'=0.0381 f1'V=0.8447 C;, @ B
£2®=0.2435 f,"=0.6537 C, P ¥ W
f3®=0.1318 £3™=0.087 C; © BEFH
Fi'®=0.5385 F,M=0.3496 C, © BFW
fs'B=0.4771 fs™=0.0131 Cs © BEFHW
f6'®'=0.5710 fs"™"'=0.0520 Cs © BEFH
Oy &I =38 L T0.1696/ 5
I, =0.3360/8
I35 =0.1344/8
4 =0.3876/8
Mss =0.2000/8
s =0.2276/8
KR, s> >es>ss > >33 ETeh A
* VRIS Co DNB»ETTH EFEEL D,
Fr %, Fi1=v3 —(P12+Pi3)=1.1186
P1.=0.2137=P3,
Fo=3#E L C=1.5184

P13=0.3998=P3,
F3=1.4733

P34=—0.1410=P4s
Fi=1.6491

P45=0.2240=Ps,
Fs=0.5490

Ps56=0.9591=Pss
Fs=0.7730

R, Fa>F2>F3>F  >F¢>Fs &7eh 5o h v iy
RIGH X Cy O BENETT5 EFHEEND, RIGDE
WBIHZET S LY, BrafEHSw5L1,30 20 7 m o

i & HE R
Cl
| 2Br
CH=CH—0—CH; ——

Br C1 Br
éH—C!H~O—CH3
R 13.Co D 7 2 VBIRIEHEIC X D -Br @ TR
WEFT, FIZCa KBELKRTCiCs D G H3E) iR
HER LI CL DT 2 H i Br 2RI,

CIHs
(7) CH=CH—O—CH;s AFasrR= )Lz —
T e
BRI,
1.48
CHO 50 134 1.46  1.47

CHA 5% s

R A= F =K ROBETEHE,

—-0.1 —0.5
+0 CﬁH3 +0 +2 —-0.1 —0.5
CH=——CH—0—C=H;
1 0.8 0.8 2.5
Ci Co GCs Ca Cs Ce Cr
1 A A2 A3 A4
2.8517 2.3456 1.7649 0.6935
c, Cn Ciz Cis Ci4(ho)
0.0972 —0.2542 0.1431 —0.6837
c, Cay Cs Cas Coy
0.0626 —0.7138 —0.1119 0.1077
C, Cs, Css Css Css
0.0467 —0.6271 —0.1236 0.2256
c, Ca Ci2 Cus Cus
0.233¢ —0.0965 0.3308 —0.5496
c, Css Css Css Css
0.7103 0.0347 0.5510 0.3782
c, Ces Css Css Cos
0.5228 0.1115 —0.4928 —0.0681
c, (oF Cy7 Cqs Cs7
0.3900 0.0980 —0.5439 —0.1426
As As Az
A —1.0844 —2.8713 —2.9000
c, Cis(lv) Cis Cis
—0.6347 0.0289 0.1852
c, Cos Cse Coy
—0.0458 —0.1491 —0.6619
C, Css Css Csz
0.1957 0.1572 0.6894
c, Cus Cis Cur
0.7203 0.0214 —0.0739
. Css Css Cs-
—0.1829 —0.1130 0.0362
Ces Css Cer
—0.0151 0.6669 —0.1477
Crs Cre Cr7

0.0645 —0.7031 0.1539

A% T (ho) BB D CCy D 7 BF B O 7 8K 1TIR
HTRE,
o TF 2 H ARG Y EVERTFEI NS,

SE, fr, Hrr, Fr@EEWT, Sy, LoidEg3,
Fridfi® =KL 0.9349 /1N=0.8057 C, OBFH
f2®=0.0232 £.N=0.0042 C, © EFH
f3®'=0.1018 fs™N=0.0766 C; © &ETFH
Fi=0.6041 f™N=1.0377 C, ® ¥ #
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f:®=0.2861 fs™M=0.0669 Cs © BFH
f6®=0.0093 fs™=0.0302 Ce ® & W
f7®=0.0407 f;™'=0.0083 C, © ETFMH
Hyrtx I =308 L T0.5144/8
M2=0.1928/8
M33=0.2180/8
IT4,=0.4692/8
55=0.0492/8
56=0.1936/8
77=0.2044/8
W, I >y >35> 77> o= > 155 & 75
DA F VRIRIGHER CL DRBMNEFTT 5 E FHEIh S,
Fr ik Fi=v3 —(P12+P14)=0.8980
Pi2=3BE L T0.2694=P>,
P14=0.5647=Py,
F,=3#% 1L T=0.5093
P»3=0.9527=P3>
P.5=0.4817=Ps,
F3=0.7792
Ps6=0.1816=Ps;
F.=0.6857
Ps7=0.9753=P7s
Fs=1.0688
Fs=0.5752
F7=0.7568
R, Fs>F 1 >F3>F; >F >F¢>F, &b, 59h
WIRIEHE R Cs DR S 515 L FRE RS,
RGO ERFNESTERICH Ty 7oy Lm0 H
Be=—n=—F ARG TIEC, ROBFHT=—
FARMLEY DT 5> T B, CL I BERE O
DRGNS L% 2 bhEBRAL VR EBEIN S,
(8) CCl;=CH—0O—CHs (T /rriFr=—7F

Mo

TR,
1.6 . 1.69 .
\ 24 k/l
1.34 1.46  1.46
c CHA 590 s e

(1.76) (1.76)

RF A =8 = RDBETEHE,
+0.18 +1.8 +1.8

L Cl +0.1  +2 -01 -05
C CH—O0—C==H;
1 0.8 0.8 2.5
0.4 0.4
C, Ca Cs Cq Cs Ce Cr

At As A3 A4
2.8577  2.0519  1.8000  1.7442
. o Cis Cis  Cia(ho)
—0.1027 —0.3746  0.0000  0.0391
c, Cy, Csyo Css Cay
—~0.0388 —0.5947  0.7071 —0.2806
C, Cs, Css Css Css
—0.0388 —0.5947 —0.7071 —0.2806
c, Cn Ciz Cis Cus
—0.2438 —0.2254  0.0000  0.2857
C. Cs1 Cs2 Css Css
—0.7122 —0.0818  0.0000  0.5383
CG CGl CGZ Cﬁa C64
—0.5197  0.2201 —0.0000 —0.4578
. Coi Cra Crs Crs
—0.3869  0.2156 —0.0000 —0.5100
As As A
A 01220 —1.0243 —2.8725
c, Cis(Iv) Cis Ci7
—0.6454 —0.6565 —0.0120
c Cas Cae Car
©0.2397  0.0930  0.0103
Cs CSS C36 C37
0.2397  0.0930  0.0103
c. Cys Cus Cur
—0.5422  0.7162  0.0358
c. Css Cso Css
0.3840 —0.1859 —0.1180
c. Cos Cos Cor
~0.0718 —0.0135  0.6831
Css Cre Cqz

—0.1467  0.0645 —0.7198
FEHE T (ho) BB D C1Cy D 7 BEFEE O 5 ER L/

X,

o T7 o AMHRUGHEIRE L FERIN D,

SHE fr, e WEETo Sy, Ly, FridBgd,

Frid 1™ =35B8 L T0.0031 £,=0.8331 C, @&
£ =0.1575 f,™'=0.1149 C, © EFH
f3(E)=f2(E) fB(N):fZ(N)
f4'®=0.1632 f4™'=0.5880 Ci
f5®=0.5795 f5™'=0.2958 Cs
f6®'=0.4192 fs™'=0.0103 Cs
£7®=0.5202 f7"'=0.0430 C;

ey (30 =3B L T0.2712/8

M22=10.1964/8
Mys=13 /

(ONONONC)
._H

oo s
N H
FFEFZF
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M,,=0.2976/8

s5=10.3524/8

He=10.1996/5

I,7=10.2244/8
KR, Hss>Ma>I >77>g6>122=133 & Tt
DA F VIR Cs DALEAETT S LTFEIN D,

RIGDERRET S LY, FHRBEEZML TNEAT S &
AFATAI—AESIZrLT € TAT e NEER,

H
H.0 I
CGCl,=CH—0—CHs R— CCLXC +0—CH; —
H 1 . T 1 .

FUSHERE Y Cs DOBTF R RIGH K X b HY 2RI
ﬁ”ﬁ%ﬁ ECCs PRI &N Cy IEL TN
~O BRI,

DL T IR E TR RIS KRE T HR H R
IR LT« DIERD FICARE L <7< B 2o,

(9] CH.=CH—S—CH=CH. f#ifbke=n
TR,
1.34 1.78 1.78 1.34
CH: CH S CH- CHa
(1.81) (1.81)
RT A= 2 =B ROETEHE,

+0 +0.1  +0 +0.1 +0

CH: CH S CH CH:
1 0.5 0.5 1

Ci Co Cs Cq Cs

ZD5FiE CiCe & CsCy TR RTHMED Ci1Ce &
CsCo FfEL 85D, f- TRILD Ci1C2 & CsCy AARIEE
L EFREI NS,

A1 A2 A3 A4 As
A 1.2758 1.0512 0.0000 —0.9512 —1.1758

Ch Ci2 Cis Cus Cis
@ 0.3998 —0.4874 —0.4082 —0.5123 0.4165

Ca Cas Cas Cay Css
Cs 0.5101 —0.5123 0.0000 0.4874 —0.4897

Csi Cass Css Csq Css
C 0.3998 —0.0000 0.8165 —0.0000 0.4165

Ca Ca2 Cus Cau Cus
Co 0.5101 0.5123 —0.0000 —0.4874 —0.4897

Cs, Cs2 Css Cs. Css
Cs

0.3998 0.4874 —0.4082 0.5123 0.4165

JEHAE T (ho) Bl D CiCe D 7 BT HE DL BERIT/)
S, s T OIAMPRIGHEGREE FEREN 5D,
SHE Sy, R8T, Sr, Ly, Frdigs,

frix

F1®=0.3333 /1™N=0.5249 C, ® ¥ ®

f2'B'=0 f2N=0.4751 C, @ ¥
fa'B'=1.3333 f3N=( C; & EBEFW
fA(E):fZ(E) f4(N)=f2(N)
fS(E):fI(E) fs(N):fl(N)

& I1=0.6012/8
II,,=10.4508/5
IT53=10.4388/8
Hyy=1Is,
[ss=1I,,

R, [Thw=Mss>ye=1II44>1I33 LTch 1+ v R

G Ci=Cs DMNEBRIETT 5 EFEEINS,
RIGOEBHI 2T B L2,

1) TRETHBDCTEE LS BB YY) —ROBEEHE

Tie 5,

M, BEARPENRE (R kb, XxFvry, MM

Ao/ ~—- L HEXEHLHED,

2) 20 HClZMMML CHikl, 17 r =5 1%

A o

2HCI
CH: =CH—S—CH=CH:

Cl Cl
éHz=CHvS—CH=CHz
l 2H-
CH:Cl—CH—S—CH—CH(l
!
CH:Cl—CH»—S—CH:—CH:Cl
RIGHERE 1 C1Cs 0@RMRIGHIC X b CI7 R IY,
FIERIZ CiCe RV CyCs D 7 FEE UM E A U 72CoCa
DZoHNT He DFEE,
Cl
(10J C|H=CH—O—CH2—CH3 B-7mr=FLE
=)= =T ),
JR TR BE R,
1.69
Cl
H—C(.76)  1.34 143 1.47 1.52
sl asn ™00
N5 A —F = ROMBETEHE,

CHs

+0.18+1.8 +0.2 +2 +0.2 —0.1 —0.5

CHO.4
————CH_ 0 —CHy —C=—Hj
0.6 0.6 0.7 2.5

C Cz Cs Ca Cs Cs C7




PHBRFHO n BEFEE L X0 TORIGHEICE T (B163R) 55

A1 Az A3 A4
2.4824 2.2253 1.9121 0.9676
c Cn Ci2 Cis C11{(h0)
—0.1101 —0.1433 0.2616 0.6392
C Coy sz_ Cos Cay
—0.0645 —0.1347 0.9338 —0.3072
c, Cs, Cs2 Css Cay
—0.2277 —0.2391 0.0796 0.6263
C, Ca Cy2 Cus Cau
—0.6825 —0.5684 —0.2089 —0.2640
C. Csy Css Css Css
—0.3210 0.0257 —0.0490 —0.1720
cs Ce, Ce2 Ces Coes
—0.4617 0.5614 0.0592 0.0377
c, Cr Crs Crs Cra
—0.3870 0.5150 0.0614 0.0643
] As As A7
—0.0138 —0.9094 —2.8892
C, Cis(Iv) Cis Ci7
0.1637 0.6809 0.0144
c Css Cas Car
—0.0361 —0.1005 —0.0012
c, Css Css (OFF
—0.0173 —0.7015 —0.0436
c, Cys Cys Cy7
—0.2666 0.1622 0.0200
C. Css Cse Cs7
0.9121 —0.0851 —0.1585
Cs Css Css Ce7
—0.0500 —0.0412 0.6813
Crs Cre Crz

—0.2571 0.0252 —0.7144

FEH-E T (ho) BB D Ci1Cs D 7 BFEE D 5 HZR 13K
BHTRKEL,

Wo TN NMVARIGHE TRV EFRINS,

FEGE S, Iy, Fr @80T, Sr, Ly (3BET,

frig,

f1®=0.8172 /1V'=0.0536 C, © ETM
f2'®=0.1872 f,™N'=0.0026 C. © &ETH
f3%=0.7845 fs™N'=0.0006 Cs © ®TH
f4®=0.1394 f,NM=0.1422 C; @® % W
f5F1=0.0592 fs™'=1.6639 Cs @ #MGH)
f6'®=0.0008 fsN'=0.0050 Cs @ #AI(5E)
f7¥=0.0083 f,™'=0.1322 C; @ ¥ ®

2> =0.0176/8
I35 =0.4848/8
44 =0.0976/8
M55 =0.2464/p
s =0.1936/8
77 =0.2156/8
R, >35> Iss>77>He6 > >Han b 780
14 VHIBUGHEE C DL B2 LT 5 EFRE NS,
Fri& F1=v3 —(P12+P13)=0.8263
P12=2(C11C21+C12C22+C13C23)+C14Cos=
=0.3450=P5,
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