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buterl) - (8C1) Drthiane 2-(2.6 drme:hyl-S—heptenyT)-2—(3-methy[.2_
MOLECULAR FORMULA — (:”,H"Sa

s
Me;CCHCH,p
Me C:CHEH,CH,CHMe CH, S

1 REFERENCES IN FILE CA (1967 TO DATE)

REFERENCE 1
A_N CAS0113) 1041557
Ti Terpeneas and terpene dervatives VI Terpenes from C,and C,

buitding blocks through alkylation of 1.3-dithianes
AU Hoppaann, A Waeye-stah! P
CS Inst Org Chem  Tech Univ Behin
LO Belin, Ge-
S0  Tetahedrun 34:11}: 5723 .8
SC  3G-20 (Terpeaoids)
Sx 27. 28
|5 S |
O TetRHaAR
15 Q040 4020
Py 15786

LA Ge-
AB  Datiare dernvs | [R = Mg, C CH{TH,) , CHMaCH,, £,

Z-Me ,C CH{CH,}_ Che CTH Me, L CH, dsopropenylcyciohex-1-en 1-
vl 6.6 d.methylbicyclol3 V]hept 2-ene 2-yl. 3-furany!, R’ =
Me, C CCH_ £-Me C CH{CH_,),CMe CHCH,] prepd by slkylation of
the correspond.ng | (R as before, R = Hj with Mg, C-CHCH _Br and
f-Me‘,C CH{CH ) Cnte CHOH Br (Buby, THF, ——‘fS'J. Wwere cConverted
to RCOR' and the corrgspond.ng RCH_ R’ on hydrolysis (MeDH,

HQO HgCi, 25°. 2 h} and hydrogenolys:s (Et, 0. Na/NH,. 10 min). resp
Eg 5%% F{COH‘ and 41% RCH_ R* (R =

6.6 -cgmethiylbiiycio 31 tinept-2-en-2-yl R° = Me C CHCH,} wera
obta ned from | (R, R’ as before) For diagrami(s), see printed CA Issue
d-th.ane alkylatron pteny! promide. furanyld thiane slkyfaton gerany!
bronide broyclohepteyld thiane atkylat-on gerany! bronude,

alke-yld thiane solvol,s.s hydregenal.on, ketone diterpene sesguiterpane

KW

T Alkylar.o
(of dithranes by geran,! and prenyl bromide)
T Dsterpenes and Diterpends
Sesqute penes and Sesgurte pero.ds
(prepes of by alkylat-ues &f dith.anen)
T B70-63 3 6138 90 ©
(atkylat o by Of dthanes?
T 6935 D5 G
{alkyiatn @f by gerany! ond preny! beonides)

CAS ONLINE
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Yiaoaey O&oi e (E), +efieT yedeodTiTa A TTETH],
oedeTa TTéTna é TéTo i 1ol n(F)
ATROTY T&€ & T6aAA0 aededca (Fe) i sp-yediaroaie (Y)
NTRoa | x&fieTyeaeodTiTa | Dede n(E), yA™ Ef
a ia
spd—
ITET-
Fe| d | s [p(d)| fd,yA | Fe Y p2

FeAl | 2| 7 (2| O | 193 |053|0,13|0,57| -
2,18
FesC| 2163|216 | 16,3 |0,65|0,22|0,73 (0,41

5 5

FesSi|2 (62218 17,12 |0,67|0,22|0,70( -
0 0 0,28

FeSi | 26,4 | 2|16 (16,32|0,58(0,22|0,74| -
0 0 1,36

FeSi, | 2 |60 |2 (19| 17,68 |0,64(0,22(0,68| -
6 4 2,58
FesSn| 2164|216 174 (0,69]0,21]0,69(-1,9
FeSn|2|64|2|16] 150 (0,81(0,24(0,80(-1,6

Fes2N 2135254 |18,77 10,56 (0,40 | 0,69 | 0,27

FesP |2 (752151523 (067(0,23(0,85| -
1,09
Fe,P |2(10(1) O |1795(0,72|0,15|0,72| 2,7
FeP |2 (712 |19]|17,68|0,67|0,22|0,74

1,36

FeP, |2 (72(2|18]|16,05(069(0,24(0,81| -

1,22

FeAs | 2 (3,1 |2 |58 | 204 (0,47]|0,39|0,64|-3,4
2 8

Fesb |2 (38| 2|52 16,3 |0,61|0,44|0,80| -

0 0 2,12

Fe,O3( 241|258 | 19,0 |055|0,41|0,74| -

3 7 3,26

FeS |2 (33|2 (6,6 |2094|052|042|0,67| -

5 5 3,13

FeSe |2 | 4 |2 |6,0| 20,67 |060|039(0,68| -

2,18

FeTe,| 2 |41 | 2 |58 | 16,32 |0,67|0,48|0,86| -

9 1 1,77

N AN msA~N s A7 A ae

a0oTeadl1 100 1T ATeT106, 0.4. 3adUTITa, 46y daf+doa aTeiTarTé Oo6iéoe

1 ITATYE360BTITO6 A0TITA TTAOTYTTOA yedarestaarey A, aTciTeiOd
aéy NTToadonoadpied TATET+4é &€ TTATATET+aé aoTiTa yeéaiairora, 11ado
400U a0-+eéneata ec oadrtoee Oepéosadeé & caéel TadacTi, T4 OTEUET



AN AN

\ O QO Q)

:g -—) 9))( QO Q_J‘

, ®
2° < =)
Q H

D

-\

o

’

O mm

(¢
=)
=]

)

7

=

\ =
=
o
<
-

- m’
< O
S 3
3
=t 5

) o

H (‘D:
c:
S5t e
o o

)
)
)
)

:
=)
)y Dt

)

Q-
o
Q»
(@}
Qe
:
Qo
ox

NASSN Z M N AN~ N

6aeaoraa
v

S e
m/
Qv

;:s
:
i

’

y
Qo e

AN AN

=)
\ St D

Q:
81 :) 0]

)

ox

E

a»
QJo
o
=13
o
Q>
Qo

O =
-
D/
[0}

HE < e X )
Q-

Q)

QX
-)O\

/

D\ O/ =
) D/ =\ Q

/

. Ve (D
S o
: O
Qo

N AN N e

/ Qn
(0]
Qo m=
Qx
Q
Q_)/

;=) ) O
=13
o
(0]

Q- (D:
Ox )
c
m/
<

\

) &

) Ox
D
-
D (D:

)
13
)
-/
X

Qo Qo
m: D
@ @

|

Q-
: O
) =
) -
) Qo

-
) =)

-) -

)
@D
-)
S
o -/
c: =

D=\ O @ =) =

=t
St -
<

’

) @
)

N

m/ OO D =
Q> Q»

Qo
o

7
/

=1

: 2)

(]
St Qo

o

>

Z
N\
)
>
)
-
D
/
m/
Qo
a» S
<
|
=13 /
@ ®
[
Qo
™
o
X

<s —) <s
g)/

D

Qo

-\

o

) =)

-

[N

o
Q-
D
@
Qo
=)
o
Qo
Q:
Qo
:
\<-
Qo
o
=1
<
:
o
-\
=13



> H 4
258
_; < —3
o =)
=)
=)
" O
an
(0%
Qo
S
Q:
m/
%i T
) <
Q: = @

> 3; g\
-— Q)
N ot O Ox
D
D
g)/
o1
>
D:
» < =
(%]
e)
C o I
; 8 S D
[}
2 -\ O =/ Q)%
, F: o
o
Qo
D2 O\ Qo

-
o
iy
) o
%2
o
-\

=

o Q-
/
(@

: (D’ \
o
3t
< =
:

<50
(@)
-
|
D
=
D
Qo

%1
o O
Qo
> Ox
Qo =
o O/ Q.
('lD/
Qo
=
5
D
L o)
) =
O
-
/2
=)
o O
: o w
. D (92 Q-
o O
=)
=
) =)
=)
-\
D =)

o

[e =il eo N <o
=)
-/
P
-\
=)
Qo
o
g_))
=1}
D
Qo
Q.
8; Q-
o o
) (D
Q.
5
<<
o M
<
an
o

-/ Q> Q) mmy

o<:
Lo
Qo
o
HE4
:

o:
P;
- O

&8
QD
o
o
m/
Lo

=)
>
>
I
°
<
@
~N
©
&

o
D
o
m/
=
o
Dy
=t (D
> (D’
-/
QJ/
o
D/ ==
(04
-/
1 -‘ Qo
o
Q=
D
D
2
>
I
o
N
O
2
> |
@]
Q.
D

7 N st N~

/ o: (0Z
Qo C:
=5

N Q) N Q)
Qo
D
(‘ID/
-

m/ ) =
<\
-\
Qo
o
an

D/ ==

D
N\
>
>
-/
=
3B
: Q-
ox
> %; - -
M: Q
<: Qo
Qo
O O m

21
Qo
21O
QX
Q: ay
St =\
> Q)
a1
(o]
D
D
Q-
o:
N
gln
- Q)’
)
"
Zroy <

(¢
o
=\
=)
=13
o
D
=73
=)
=
<
<

<s
-\
Qo
x
an
D
Qo
D
Q- =
o =
-/
D
WO
Q)/
o
D
-
0]
>
o
D

)

~ I~~~

Qo
Q:

)
>
o
23
/

H 8\ %)
Q- Q: o
('lD/

> D
D
QD
-\
|

; mm\ =
g gy
(%
D
D
Q:
()
=
=) @ O
N ,
Qx
a°)
. C’
> D

)

o
)
N
’
’
’
’

’

Ot Tt (D <
Q- =
ox
[S'N
Q:

-\ Q»
D
QD
()
c
o
Q.
O
-\

Q: WO
Ox ==\ =) =

NN N N

D
=t
a» <\
z o
(02

)

D -/ ™\
Qo
. o
m/
8
=)

>

Qo ==

-\ -



0eTe+anéeTaT acaeiTadénoaey 1asead aotTiaie a éadcaeaind 6acad, 1T e
dafin+eoaou foaTatu eéTT1Thoe (i), ETaagarorTnoe (q) e Taocaeee+i1Tnoe (n),
daa
i+g+tn=1
5338 J = Ecé(Me_c); q= Ecé(c_c); - Eca(Me_Me)'
Q Q Q
Oaaeeona 3
Y 1404y fiayce (Exs) Me-Me, C-C, Me—-C
4 62042420 d-T&036TATO0 T140286TA
Eadae | Aw | Am Q A | N
a Me- N-N, |éasaea | Me-N, | Ta-T14
Me, |ee&as/ a;, | eeass
éae/ | iTeu |eeae/i| iTeu
11eu Téu
TiC 59 75 328 194 | 0,18
ZrC 178 122 | 364 64 0,49
HfC | 207 180 | 400 13 0,52
VC 91 85 336 160 | 0,27
NbC | 171 145 | 394 78 0,43
TaC | 154 | 200 | 395 39 0,39
V,C 62 77 340 201 | 0,18
Nb,C | 224 115 | 363 24 0,62
Ta,C | 195 190 | 400 15 0,49
MoC | 175 150 | 380 56 0,46
WC 112 200 | 382 70 0,29
Cr,C; | 99 170 283 14 0,35
Mo,C | 234 145 | 427 48 0,55
W,C | 136 180 | 381 65 0,36
MnsC | 64 150 233 19 0,28
FesC | 101 160 | 263,7| 2,7 | 0,38
RuC | 137 145 | 325 43 0,42
OsC 78 210 | 350 69 0,22
Co,C | 136 180 267 -49 | 0,51
CosC | 138 180 262 56 | 0,53
NizC | 173 170 263 -80 | 0,66
Oaaéeda 4
Y 140aey nayce (Ass) Y-Y, Fe-Fe, Fe-Y
AATAAS TATEYD eAddca fi sp-yedTaToai e
Nifcaa| @ Y 1a8aey nayce a n
yiasae 8628/ Tél \A%
Y
aotiecg
aoee,;

8638/ | Fe-Fe Y-Y Fe-Y
FeAl 180 83 38 59 0,21
Fe;C | 263,7 101 160 2,7 0,61

FesSi 215 105 76 44 0,35
FeSi 227 91 75 61 0,33
FeSi, 227 100 76 51 0,34

FesSn | 182 107 38 37 0,21
FeSn 192 127 45 20 0,23
Fe,N 216 88 110 18 0,51
FesP | 218,2 | 105 51 63 0,23




- < Qx Ox
=\ Qo Qo

N
1.0) Qo O
@ @ Ox &
Q- D/ ==\
ox
% =
-/
c
=) O
o
Qo
QD
=13
o

:
)
)
>

o o
Qo
o
QJo
0O
-\ On
- D:
; -) &
\ Q-
2 =

/ D

(‘D/

(@]

) D> ot

Y St Q
ox

D
=-)
T ™
O’ m/
Qo
ox
-\
=)

D <\

(lD/
« Qo
=13
) D
D
1§
o

)
]

- O1 S5,
- =
Q
| O
Qo
8
Qo
(@2
D
(04

ooooooo

o
@
(¢
=)
-1
=
x
gy
=1}
ot -

o~~~

.. ~

i
TTETxeé0déuTOacTa+arey .

)

ITe0+4TTO4 cadéfieiThnoe yirdddée Aasarorao yeaeodTiTa Tc¢
adee+e 10 eaaceeivodina A(k) [3-5] daneeaataace a 8ya It rTeeirtTiai
<4024 & TadaTe+2Aaadéenl é2a40a0e+TOT +8ATTI. A&y yOTAT yiadiey
TRTTATTAT ATAOTYTEY yedeodTIiTA 48y AddiTaéoed daf+aota 1a YA
caaadaéanu oyati

E(k) = b R,(K) + b,R(K) + b,P,(K) (7)
448 Po(k), P1(K), Po(K) — TTERTTI x3a0o83a, TOdazapiéd @TAad aToiTa,
& TAETTA & fAA40A0+TTA &CTATATed s, po, pP1, do, di, d, — AABATOTOD
TTETH yea14n0a;
Po(k) =1
Pi(k) = (k-7) (8)
P,(k) = (k? - 14k + 35)

b1, by, by — ETYy0OE6€ATO0 Tde iTToadoNnoadpied TTéeiTiad xadlwzaaa.



Oaaeeésas

Yédia | 08Taa Cia-aiey éTyooe6eaiora 0s8Taafu
7o 0] x3a0@daa AAGATOTTN
Oasie oe
Er, yA b1 b2 b3 TTETH
_ -0,343 0,065 -0,016 S
N 4,35 0,140 -0,029 0,008 Po
0,254 -0,047 0,011 P1
-0,311 0,058 -0,014 S
Mn - -0,044 0,010 -0,003 do
10,60
-0,031 0,008 -0,003 d,
-0,082 0,016 -0,004 d,
-0,293 0,054 -0,013 S
Si 1,63 0,000 -0,002 0,001 Po
0,086 -0,015 0,003 P1
-0,629 0,114 -0,026 S
P -6,80 | -0,323 0,055 -0,011 Po
-0,234 0,041 -0,009 P1
S -1,10 | -0,395 0,071 -0,016 S
-0,079 0,011 -0,001 Po
-0,249 0,047 -0,011 S
Cr 0,68 0,036 -0,001 -0,001 do
0,031 -0,001 -0,001 d,
-0,048 -0,011 -0,004 d,
Oaéel TadacTi, amaay édeaay eciaraiey yradiee aaearoité 1Tetia
710 adee+~e 10 éaaceelTéelna rodanoaaéyeani 0daTy éTyooeoeaioaie Oy,
0O,, O;, TOTAdAxaplielé éTaadeaioita, éefaéita € éaaadace~iTa aa
eciaraiea.
bafrodaacarea AaQaearordd yeaeooaTiTa T1adadTardd TAaoaeera,
5T13pes s, do, di, d,~238ATOTOA TTETAO, TORAROAAEYETAU 434 Taa6a0Up
éTyo0eseairoale xaddlwadda 0,-0, ATT0AdOM0AOpLIETE -+a0(dad
08eaaail éTyooeseadiota by, by, bs
Agy Trenaiey TTETNTTE 00660600 d-yeaT1aitora, et1dpued s, po, p1
28410104 TTETN(, 083AATAAETIU adayol éTy00eoeatoTa (O, O € O —
eéTyooesearot roeTetaeent daaraie 16ép).
ETy06e6eaTon daffi-eo0aasenu efsTay ec cfa~aieé a61eseé AK),
acyo(id 4 13 dacee+T100 0T+-€ad 4 €10adaaéa eciaraiey éaaceeiroeuna o
< k < kmax
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Todadaviaiey yeéaiaioa a freada Taoanénocal fazaeuidad o6+anoéta,
1534360 TOP SaNOATAE T THOU yeaTaT10a (20. %) 4 043daTé (0), eeaéTé (B) Oaca
Nosia = Z ai)<i + B (9)
Noais — O8TOA0E+&ée danf+eoNaddiTa naténoar; O, — éryoeoeseadiol
x3a0zada e3ded0p IdaT ETTITTAaToanTéada; A—TTTioTyT1aé ~éart
ToTaTéx aied o aéé. 5
Yédia | OaTad Ciataiey éTy0oeseaiona O8Taafl
io iu x3ah@daa A2GaTOTTN
O4sie oe
Er, yA bl b2 b3 TTETN
-0,134 0,025 -0,006 s
\Y/ 2,04 0,103 -0,014 0,001 do
0,109 -0,014 0,001 d,
0,028 -0,001 -0,001 d,
-0,091 -0,018 -0,005 s
0,129 -0,019 0,002 do
Ti 2,58 0,165 -0,025 0,003 d,
0,091 -0,013 0,001 d,
0,162 0,030 -0,007 s
0,043 -0,003 -0,001 do
Nb | -0,54 0,029 0,000 -0,001 d,
-0,063 0,014 -0,004 d,
-0,216 -0,040 -0,009 s
0,008 0,003 -0,002 do
Mo | -0,68 | -0,021 0,008 -0,003 d,
-0,116 0,023 -0,006 d,
-0,587 0,106 -0,024 s
-0,346 0,065 -0,016 do
Ni -9,25 [ -0,423 0,076 -0,017 d,
-0,456 0,082 -0,018 d,
-0,408 0,075 -0,018 s
-0,018 0,024 -0,007 do
aFe | 2,47 | -0,143 0,028 0,007 d;
-0,197 0,037 -0,009 d,
-0,404 0,074 -0,018 s
-0,119 0,024 -0,007 do
ye | 2,45 | -0,140 0,027 0,007 d;
-0,192 0,036 -0,009 d,
-0,399 0,072 -0,017 s
-0,121 0,024 -0,006 do
BFe | -2,45 | -0,127 0,026 -0,006 d;
-0,186 0,035 -0,007 d,

A 024é. 6 TORAAAATO 8acOoEivaon TITUPOAdTTAT TTadeedTaarray (N)
firéadTa fTa TATTaad =aeaca: o, B, T, éaé O6Té0ee TATAOTAEITAT €&
aTROAOT=1TaT =—eéfiéa éTyooeovediota xaddlwadaa X, Tde yoTi éaé
TTéactaadd artaéec adiTéed crazarey éTydooedeaiota érodaeyoee
faeadoaélnoadpo T OOTéoeTTacliTé cadeneiTnoe Taxad enétTial
AATEROATT €& yeaeoaTiTal nodTaredl eaddeddpued eéaacéaotita
ETITTIATOTA a 7TO03dadead éeeanna eadeddpued yearaiora: A —
0488€0eca0TdTa; A — aodnoatecaoTota; A — TadéeoecaoTaTa,A-éeann
yeéataiora, 1a atgaaoeé a A A A-éeainn

Oéacat 104 140Tal0 dan+aoa NaTénoa Areaata 06aTreadéed raaerareé
aé O0Téoee &0 yeaeooTTITaT fodTatey aapo aTciTeeiTNoU TaddeiTaT
dan+aoca nodrvare eTiiTnoe,eTaacaroiTioe € Taoaéée+1Tnoe,o.a.
0eTe+anéTé nayce éaé 661évee 1ax=aoTi 1TaT acaeiTaaénoaey. ITyotio



AN AN

odatey(ayceTinoe)iTaae eé a 0adsaTi(éTraarnesraariTi ATnoTyiee).
ITyoT16 THaanocadeyeTnu anocanocaarTail Teeadaol Aovianoataaiey
TOThOTEé O0t1éoverT-1aéuireé caaefneiTnoe FEET:1) agee-eiré
éTyooeseaioa odaiey enfeaacas ao Ta0adeaéTa
0eTa:40a0€0,+06301,00aél,aéf6eudea T1Teédaara, 1eodea 4ida €& o.7
falacacee+aneeie fiTaaerareyie e foararup eTi1Thoe
TaTdoaeee+anéed 1a0ddeaeTa atTatd. 1dé yoT1 Neaadao To1aoeol,~oT T
fidtianoaTaatee 0aéTar oéracajeneiTnoe at Néd TTo ala 1a ATTAUIAgTiu
R Oaaéeda 6
AeeyTed yedeodTI TTAT 0dTaTey éaaceaoTiTa
Ta 6anoaToe T TNOU yeaTaT0Ta 4 ®2464ca
Eeanin Odaaiaieanayce E1y66e-08aio
yeaia ET0038y0ee
i-oTa iTasse
7 [2]
Oy =(1258,9 +813,3 0, - 33979,3 O -
27809,1 0, + 57,0 Oy) 0,99
A |9=(79.53+1684,98 0;-148,110, +
2518,77 Og + 0,98
+548,02 0y)
B=(43,14-1122,740,, - 5,875 O13) 0,97
Oy =(1458,1 + 22034,46 Og - 24330,39 Oy +
127809012+ 1,517 Oy3) 0,99
A |a=(20,75+194,02 0,, + 0,981 O,3) 0,87
B=(25,06+358,14 0,, + 0,982 0,3) 0,87
0,=(1362,9 + 83989,8 O - 81468,9 Oy) 0,68
A |9=(17,64+1740,93 03 -7500,69 Og +
7724,24 O - 2,877 Oy5) 0,94
B=(9,90-7756,56 Og + 9608,57 O,— 84,69 0,85
O10) _ _
| 04=(1291,2+1494,59 O, - 36532,59 Oy 0,92
A |a=(-2,05-3571,50 Og - 652,56 Og) 0,97
B=(14,48 +57,35 00— 2,79 O,3) 0,99
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fidadTaTed TTcaTeyao fadeaou atara T OOTEOETTaeliTé cadéneiTno e
Taxab yoeie aaee-efaie.
Oaaéeoda7
NTAo aa ETYO 068068410 No &Taftu Toeid+ared
O TOITGITE 0 dafey,B eTI1TN0 &, T40 T4
eTeTaee T[] Tida48e.
aee-elul
MoS, 0.06 0.06 T
N.N.Aavaitas
Adadeo 0.10 0.10 D
N.N.Aavaitas
AgJ 0.19 0.22 D
N.N.Aavaitas
PbO 0.23 0.15 T
N.N.Aavaitao
SiC 0.23 0.24 T
N.A.E60 Téeta
AIN - 0.43 T
N.A.E60 Téetd
Mo,C 0.40 0.44 T
N.A.E60 TéeTd
BN 0.42 0.38 T
N.A.E60 Téetd
FesC 0.45 0.50 T
N.A.E60 Téeid
Sisz Ny 0.65 0.72 T
N.A.E60 Téeid

TTeo+aTT04 A 0ade.7 dacoeuoaot TTcaTeypo i aTelaTé noaTatup
TadaeiTioe Ooanfitacdeaaol aaece+eid éeTyooesdedioa odaiey eéaé
ddée+-etd eeéraéiT caadéiyudp To noarare eTiiThoe édénoaeea
Ta0a0€aea,0aETTATA0ATTAT a éa+ancaa éTéTaée(aenéa) oTo-iTxaiey e
TOe OT1 0a6,~0T N TeéTeTaéliTé ToeadéTé TTaiIT 1T0eTyou 4éy dan+aoTa
ATToiToaiead aeaa:

B=A0,

424 i-fOATATU @TT 1TH0e fiTaaeTarey,A=1!

TTe0+-aTT0€é daeT0é dac6El0ad TTCATEYA0 ATATTEUCTAAOUNY écadiioTTé
OTO-10eTé,bMoaTadéedaapuiaé nayci T1axad ETyooeseaiorTi odaiey
garafey | e ddée+eiTé éTyooeseaioa odairey B ,eToTo0é 0Teaanoaarim
cataiyaony aaée-eité noaraire eTiiThoe i Taocadeaéa,enrTTelcoaiITar a
éa+anoad éTeTaée(aenéa)dcea  oToITeaTey éTéana  0daTATTOOTTAT
fidaanoaa

u=i{l+0.0112W)/ (1+ 0.06V),

444,1arde1add,aey +6ddta i B= 0.45(0aT1aT0e0T1Gé 0301 i cadTaie
fiTioada Fe;C) aéy 1Tacaa, e puait AEToTRol Aaéaxaiey v.

ETy00e06eaT0 00aiey héTélsediey eciaiyaony eaé TréacaiT a
oaaeeona:



en/-
.0 dafey 0.4(0.3 (0.2 |0.2 |{0.1 |0.1 |0.1 |0.1 0.1 |0.2

U
daiey 0.2(0.12 |0.1 |0.1 |0.1 |0.1 (0.0 |0.0 |0.0 |0.0
u

)
)
-\
o
)
\ O
ox
Qo
-
<=

(@)
o
Q»
Qo
x
8
Q:
Qy
o
- =
I
(@

)
)

D D ==
) =) O«
Qo v

- -’

C o )
(04
<K
-/
=)

3

) O
S
QD

Q=) =
ot
Q
- -
- O
Qo
ox
(‘ID/
Q)/
o; o
c:

>
-)
o
Q)f
D
[
|
o
-/

38
®
©
¥

~NAS Z N A

- ) Q:

_’ D/ ™=\ -s

H QI)/
Qo

D
-
Qo
-/
Qo ==
o
Q.
:
D:
(‘ID/
Q)
>
D
@
O
Q.
o
Qo
ox
D/ =\
m/
®

A~ 2~ N

Os 12-80 40-100 12-27 14-21 15-27 10-12
Hg 100-300 100-300 90 80 100 -
ay - 4-16 - - 7.7-10.2 -

8
Qo
o
o
o S
o<
O/
o & go
S
128
- =) ()
o =
o ":") )
2 &
=13
o B
o Z
TS
Qo &
=13 -

AN~ A N\ ASir

2

:

. @D
-)-
o D
/QJOm
o o @
o 2
)93

13
>
f
;
>

o D »
: Qo Qo
@] H
(oY
(o))
D o
ox =
_" D =)
Q=
0O
g_))
> 3

|

Qo

=24

[}

D

(@]

Q.

Qo

: [0}

O (D/

SD\

o0

g)f

=)

g);

el

' C’
o
(@}
b
m/
an
ox

)

-
-

Q»

o

) =

|

D

=13

) o O

o) Qo

o

o

QD

D

)

>

)
o
ox
=)
>
Y
=\
o

Q) =
O =
O
o)
:
<:
™ O m




-) D @ Do D
™ O o w<:

&
Qo
N O/

Chem.Office

\ O Py

a6y TOTaéal 1aoadeaéradaainey.

A~ N

7

AMASZ AN AN~ N

)

Q.
<
g_))
[0
(@}
(02
-/
-
<
d;
m/
D
)
o
-/
g_))
(4
=
(@]
o
(@)
&
=)
>
m/
-\

(@]
. D
- D =
QJ) - O m/ <

o

AN~ A

, - )

- OX
st
3 o
Qo Q-

D

Q»

5D/

Q»

I.

g_))

=

(@2

-\

(@2

f‘D/

-/
an Q-



-
-
-
-/
o ay
D
[
-
o
(@]
QD
Q.
y C
D
QO
(@
(@

N

A~

= D - D
/ 8:

Qo x
\ox
: 5

o

o &

o 8

) -
=) m!
T
S
[N

[0}
Qo
-/

O =) =) /) O =
)

(@)
8

gy
:
-
=13
c

o
Qo
S

/

Q-)\
=)
Q»

., Q-
o

c:

. <
o
-
13 0)'(

13

) 5
(04
<
o
-\
-)
ox
Q- —5 -

T

) m
S Z
'—\

=) O 1
» o
=

ox

Q_))

-—) -
N O e

D
-/ D
) -/
H ('D,

D =/ =\ =
(D) ]
2

\ St
-
o

- (@]
=1 C;
QJo
o

O/ m
a»
a»
(I)L)

o (D

y O

ox

-)

ox e
o o
ox
> o/ QD
/ .I.
(02
(]
=)
D
) Q»
QD
-/ Q)
. -

’ C)

: C’
Qo
Q)/

o
- -/
T3

/

/
i

<
—) [t
m/ (D
O

D:

, C)
) o

) wm/ -
QD
SD/
.I.
o o

o

O =
=
D
=)
-\
=13
ox
O
D @
o
=)
8
H -
U O

S0
= O
o
o=
M
o -

)
)

-/
(%
Qo
D
" O

\-/93
Qo
ox
, wm/
/8
T o =) O

- Q-
>
(1%
-\
D
<
. o
1
N
Q»
(@]
I -
D
Y
D:
S Qo

i
é1

Tadaa

1
Tio1aN0aéyou carednl, -+0a

~NAN o~ o~

Trefarey 6aéera:
CHEM1.EXE - T7Totadaiia OTo1edtaaiey(rotadaii
i e s zan g

I
AfaTéOeT-TeATAAT 1 T4T ATROOTA TaoTé

QJ'
O
Q-
c
-
c
Qo
b
m/

)

o -\ 3! Q-
1 Q0 wm

Q:

-

<

o

c:

3t

<:

Y ' N~ N AN s~ Z N N N sr N

TEUET TAe T 484 -s Toaeoaee. Toaeoage i
A EpAaT1 Tardadeaiee. -p T04e0
roaaeaTey(Px,Py,Pz). Easedaé aoTi 1430 1Y
€adé:Dxy, Dyz,Dxz,Dxx-yy € Dzz.

, =) O

o

b~
-
[ON
o

=

T
: 2)
-

m/
O
D
D

|

-\

O
-/ Qo
o
D

» O
Q2
e (D
/ g)\
o

)
/)
(@)
[ON



2.0 1TE360eydT04a ToaS0AEe.
AOTT TOA TAAG0AES &¢ 4400 & aTe&d aoTiTa 11400 Taudae-
Tyoufy, ~0TA0 OTOTedTaaol 1T63666ydT0a To4€0aEe,ETTTAT-
fiedoal Ga daceée~TOT Taroaséaredi(aioeToaeoaée) iracairiad
yeéadeodTiTa,caieiapuied 1acaTedd 1ecéTa yrasadoe+anéta
ATAOTY T€a TTA0AAN0ATT éTaacaioiTé fayce

2.1 0eT0 1Tede68yd 100 Toae0acdé.
E14pofy 0TEUET 08& 0&T1a 1TE480eyd T 00 Tdae0aedé: sigma(_7s_0),

\\\\\\

-\
)
(@]
=)
x
QD
D
o
QD
[}
QJQ
[0}
=)
[ON
x
Q-
o)
O
i°)
o
o
D <

[ i
oaéel TadacTi fartararaaToadeoaée 171460 adau
-~ O ﬁ

a
T636066ydT104 Tode0aee OTOTed6pofy
_ N . 536 &

|
m/
=1
o
QD
@
©
Qo
(¢
e
Q
o
Dy
(02
o
Q- -/
()
Qo
[0}

SO O

3.0 NTdaerared
D&l e+afeTa iTaae TaTed 1440 1470T,6T44a TAdAcO40MY Tae-
ATE4a TecéTayiadadoe+-anéTanTioTyied éTT1aeraoeé yeaéo-
dTTTAa0T1 100 T04€0a6dé. E¢ ATEUTTAT 6Tée+4M0aa AT Tae-
100 fiTdaeTareé dadacecoaony éTToedodaoey f Taeidiioel
yradaaoe+anéet ATnoTy1eal.



6eyoiTé 1o 600 600 T3
Téei 400 ataa+e OaéeTa aey To1No déwéd aau k
IU: cheml.exe €& chemv(TadTéu:1234567890).Addiey 4,

a

>t O
S g
o
= o
Q_);
O
Q_);
-

N\ Zsr N osr~N N A

AN ==\ e~

N AN AN

e ~NAN~ AN~ A

CGAATTITETE0A8UTUE TAATO NETATETA aTéaed
146 GRAFTABL DOS. AGATd fiayce TT
Ol eTEUOT. OaéeT TAdacT AT
04THa iTT0a40f0A6p 1dé d
TTélcTAaTey éeadeéwé RETURN ETiarad aéy aaonee 4.00
a

> Q)

—~ ~x~ 7 ~ N0 N

a é
Nhem1: A - Yoa éTiaraa T0Tadaxado

deTae+anéop oaaee-

y&aT4100, caddT ENTER. Eé
a

o~ o~ s



acoase. T4 SATTEUCOE0A Yoo ETTATA, TTéa TA TTETTROUP
AOTTETATO AMA TTA0AOSE, 046 8a8 ATITE 1086 TOA AAYce
T4 58a8ec6pofy A TeTeTecesTaaT T 0adea

FR - x0& T84 681 8+-ANETAT Oadea

FS - TTasasceTi 1ay Neroai a.

FT - TTéachaapo 6aéé Tas-apiaé ToTasai 10

FV - ToTAT 2008230 6366 &¢ aefiea

FW - CATef04aa0 6aée Ta aéfié

G - (A36TTa) Yoa 6TT T4 eRTTEUC6A0RY A6y TOSATAAS TATEY
466110 A0TT T4, ITE6+ap LISAy Toe efiTéicTaaTee eTi 1arad
Bond. Tae T a0TTm &c A0ABAT 1Té 466110

fiyé a0TT6 TOAAAA0L0AEUTT ANABATITE

» (D’
o
D

8
—<\
o
Q-)’
S
-/
m/
-\
Q:
g_))
(02
=]

1
/
/
N

<



~ A0

TTéac0aado Til (X, Y, éeeé Z) & da 1ardadeéaiea.

W - ( Carvéiu ) éTTaftaa Write caréeitiaapo 46048 é 6aéel
TEMP.DAT,iT 144 T14ATp!'NETi 147432 Read-+€0aé 1Ta40
efrTélcraaouny aey amifioaraaeaiey,raroeiad, Toeaée a
é’l‘l’ﬁ(‘)éoe éé ToTa0a1 1 Nhemi.

1621480 1: NeTif080e80€04 11646680 aTad.

1) EATTEUCO é éT1afad A+otal TTéactGaaol radeTae+anéop

0a4eeno.

2) Aﬂééaéc‘)é 0O, H, e HT60AT efTTélcTaaiey ééaaew é6oiiToa
3) EATT |eugoeoa Esc +0Tal atoTaeol éTiaraaA.
4) Auaaéeoa ETiaias Bond.

6) AD14&48€04 TATIAATAOOT T T0p faycu (T oI Té+aiep)
7) AD44d&04 TaT6 &c faycéé O-H.
8) En Iméicoéoa ETiarao Bond,+0Tal 43éaoi 486aop faycu O-H
Toe140 2: NTooaTaATEA Ta aéféa.
FW A6O&d Carenu 6aéea 1a aené
sitranus.dat=  E1y
Oaééa Si3N4-ToeaioedTaat iTaT ieodaia
FMETTaTaaiérélécaoee 6aééa.(ataddeod H20 6aéé)
Oa¢éé nmodaraiTaé 1a aenéd anasyaes oae
Eazaay T04€0a80 TO4aM0aaeyaony iodTéTé TT1a+af 1Té chemical
& fiTaddoxed IT1ad0 AD4THA, ETY Atom, TOAC0AEUTTA@TY , +efeT
yeagooTiTa ayoTé Todeoacele, oer fayce (anee itaaeiyaony), € iT1ad

(
fiTa aelyalTal aotia. EaaeaGé a‘Tl €1330 0dTes
Y, [
radlus X,Y, Zodre aéau Tey(0eéee+aneTar naaésa) aotia, e
oaaoa aoTTa (TTREAATAd OAETA ~eNéT enTTelcoaony aT160dait 1a
aToradaiia).
chemical_name("Si3N4-Tdéatoedtaaiir1aé ieodai")
chemical(a(7,"N ",0("3p(y)",1,"6",6)))
chemical(a(6,"Si",o("3p(y)",1,"6",7)))
chemical(a(3,"N ",o0("ion",1,"8",6)))
chemical(a(6,"Si",o("ion",1,"8",3)))

chemical(a(7,"N ",o0("ion",1,"ion",6)))
chemical(a(6,"Si",o("3p(x)",1,"6",7)))
chemical(a(7,"N ",o("3p(x)",1,"6",6)))

chemical(a(4,"Si",o("3p(2)", 1 0 3)))

chemical(a(3,"N ",0("3p(2)",1,"¢",4)))

chemical(a(5,"N ",o0("ion",1,"ion",4)))

chemical(a(4,"si",o("ion",1,"ion",5)))

chemical(a(3,"N ",0("3p(y)",1,"6",4)))

chemical(a(4,"si",0("3d(a)",1,"8",3)))

chemical(a(2,"Si",o("3p(y)",1,"6",1)))

( )", 1 )

(

(

(@

(

chemical(a(1,"N ",o("3p(x)",1,"6",2
chemical(a(2,"Si",o("ion",1, "|on" ,3)))
chemical(a(1,"N ",o0("ion",1,"ion",2)))
chemical(a(2,"Si",o("ion",0,"no",0)))
chemical(a(7,"N ",0("3p(2)",2,"no",0)))



chemical(a(6,"Si",0("3s",0,"no",0)))

chemical(a(5,"N ",0("3p(2)",2,"no",0)))
chemical(a(5,"N ",0("3p(y)",2,"no",0)))
chemical(a(5,"N ",0("3p(x)",2,"no",0)))
chemical(a(4,"Si",o("3p(y)",0,"no",0)))
chemical(a(4,"Si",o("3p(x)",0,"no",0)))
chemical(a(4,"Si",0("3s",0,"no",0)))

chemical(a(3,"N ",0("3p(x)",2,"no",0)))
chemical(a(2,"Si",o("3p(x)",0,"no",0)))
chemical(a(2,"Si",0("3s",0,"no",0)))

chemical(a(1,"N ",o("3p(z)",2,"no",O)))
chemical(a(1,"N ",o("3p(y)",2,"no",0)))
chemical(a(1,"N ",0("2s",2,"no",0)))

chemical(a(1,"N ",0("3d(a)",0,"no",0)))
chemical(a(1,"N ",0("3d(b)",0,"no",0)))
chemical(a(1,"N ",0("3d(c)",0,"no",0)))
chemical(a(1,"N ",0("3d(d)",0,"no",0)))
chemical(a(1,"N ",0("3d(e)",0,"no",0)))
chemical(a(2,"Si",0("3p(2)",0,"no",0)))
chemical(a(2,"Si",0("3d(a)",0,"no",0)))
chemical(a(2,"Si",o("3d(b)",0,"no",0)))
chemical(a(2,"Si",o0("3d(c)",0,"no",0)))
chemical(a(2,"Si",o("3d(d)",0,"no",0)))
chemical(a(2,"Si",o0("3d(e)",0,"no",0)))
chemical(a(3,"N ",0("2s",2,"no",0)))

chemical(a(3,"N ",0("3d(a)",0,"no",0)))
chemical(a(3,"N ",0("3d(b)",0,"no",0)))
chemical(a(3,"N ",0("3d(c)",0,"no",0)))
chemical(a(3,"N ",0("3d(d)",0,"no",0)))
chemical(a(3,"N ",0("3d(e)",0,"no",0)))
chemical(a(4,"Si",o("3d(b)",0,"no",0)))
chemical(a(4,"Si",o0("3d(c)",0,"no",0)))
chemical(a(4,"Si",o("3d(d)",0,"no",0)))
chemical(a(4,"Si",0("3d(e)",0,"no",0)))
chemical(a(5,"N ",0("2s",2,"no",0)))

chemical(a(5,"N ",0("3d(a)",0,"no",0)))
chemical(a(5,"N ",0("3d(b)",0,"no",0)))
chemical(a(5,"N ",0("3d(c)",0,"no",0)))
chemical(a(5,"N ",0("3d(d)",0,"no",0)))
chemical(a(5,"N ",0("3d(e)",0,"no",0)))
chemical(a(6,"Si",o("3p(2)",0,"no",0)))
chemical(a(6,"Si",0("3d(a)",0,"no",0)))
chemical(a(6,"Si",o("3d(b)",0,"no",0)))
chemical(a(6,"Si",o0("3d(c)",0,"no",0)))
chemical(a(6,"Si",o("3d(d)",0,"no",0)))
chemical(a(6,"Si",o0("3d(e)",0,"no",0)))
chemical(a(7,"N ",0("2s",2,"no" 0)))

chemical(a(7,"N ",0("3d(a)",0,"no",0)))
chemical(a(7,"N ",0("3d(b)",0,"no",0)))
chemical(a(7,"N ",0("3d(c)",0,"no",0)))



chemical(a(7,"N ",0("3d(d)",0,"no",0)))
chemical(a(7,"N ",0("3d(e)",0,"no",0)))
atomlocation(4,1(1501,-2036,171,1.56,6.2832,6.2832,6.2832,14),1)
atomlocation(2,1(1449,764,-29,0.4,0,0,0,4),1)
atomlocation(3,1(-1099,764,-29,1.56,0,-3.14159265,0,14),1)
atomlocation(4,1(-1099,-1784,-29,0.4,1.57079633,0,4.712387211,4),1)
atomlocation(5,1(-1099,764,-29,1.56,4.712387201,0,1.57079633,5),1)
atomlocation(6,1(1449,764,-29,0.4,0,0,0,4),1)
atomlocation(7,1(-1099,764,-29,1.56,0,-3.14159265,0,5),1)
commandactive("Files")
viewshown("Bak")
grid(10)
atom_count(8)
valencelist(2,0,4)
valencelist(2,0,4)
valencelist(2,0,4)
valencelist(2,0,4)
valencelist(7,0,-3)
valencelist(7,0,-3)
valencelist(7,0,-3)
valencelist(6,0,4)
valencelist(6,0,4)
valencelist(6,0,4)
valencelist(6,0,4)
valencelist(5,0,-3)
valencelist(5,0,-3)
valencelist(5,0,-3)
valencelist(4,0,4)
valencelist(4,0,4)
valencelist(4,0,4)
valencelist(4,0,4)
valencelist(3,0,-3)
valencelist(3,0,-3)
valencelist(3,0,-3)
valencelist(2,0,4)
valencelist(2,0,4)
valencelist(2,0,4)
valencelist(2,0,4)
valencelist(1,0,-3)
valencelist(1,0,-3)
valencelist(1,0,-3)
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