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Th{, BWREREY—ZX - VA MEEBETIOLHEBETH 5,

La L, SEZELXEETIUTHBIICERGIIIL—F > 0h7 > 7 2FHAL, ETRTHE b
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2 . COSMO-7001Il ? 7= s DILEIR

COSMO-7001I | Fortran-IV & $55k Fortran i s T2 5 L )T B72HI2RD & 9 &

QU F BTN L 72, | ‘

@ #=E3r: ABNORMAL, CHARACTER (% n), GLOBAL, INTRINSIC,
NAMELIST, QUADRUPLE, SAVE, VIRTUAL =%} % ju¥

@ [#EI7 1 75 a0k CHARACTER (% n), DOUBLE, DOUBLE INTEGER,
QUADRUPLE PRECISION, QUADRUPLE COMPLEX (=& % QL8

® 9247 : REPEAT %, FOR %3 & REPEAT 2, WHILE& M 123§ 208

@ FEFWOLE:: &hfda> AN (X, Y, Z), 4>74> - Tx>77 (S) LER
XFoWwE (, %, ¥, o, o1, ~) AT 50

® MWAX:+Iav izl s BEASHT R (72720, [TORMDOLTh 7 > ZHA
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3. FRLDEBR

Fordap Tl3, Y — 27075 L% FHATEFNEZHRL, Z1UlE-> TMLT 55°, XD
WA M Lo k9T o, YATANEAT AL EFB LWL FIT 501
© OB ORBET N E D b

(1) XM E

@ FORMAT (2 FORMAT (CHi L TV 20T, Bl

6
150| | FORMAT (1,K)=R

&) BFEHZ AN ASCE, FORMATIC E A% SN TETRHITZRR SN L . 2
ML RO EATEIE % 5 5700, '

150|° | CONTINUE
“IHRMANLKPR
Y LT, XEBIS0DLOEFEE £ AT L,
@ CEHEHELOHERALENVELLTEZLDT, Fl2ig,

INTEGER F(10)
| recR
&) BFIERADRALII LR ER L E A% &1, FATERUIRTREN L ., I
X, I —OLEZEOT 54, Bilc CONTINUESS 24 A 343 & v,
@ IFxXTid, (&) OETEILDOIEZFT|NT N ENT,



°/IF (CHR.EQ. 1H( ) GO TO 100
1 ’IF (CHR. EQ. Y) V) GO TO 200
13, & LICIEROMIEAI T LTI EN, A7 =D fHAINEVNT, £
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(1) ¥ Fortran i a=> F - 70— % 2388 T 5, ((T&l-{(a2 M)
! XEQ TOOL

(2) AJ1 774 (FBHL 72> Fortrano)y — 2 - 77 4 L) ‘t' Fordap %*1F: % HH7 74
NOEHTEANT B o
INPUT FILE NAME?
P ANT AN
OUTPUT FILE NAME?
PHNITANE (ERETE W)
(3) TOOLNOUTO#FRICIZ VB E AT 3 > DANEZERL T DT,
OPTIONS > NS, NE, NOMD

EANT B,



ANT 7 AN

TOOL B AL B D
FORDAP
(o YEREALL
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(4) BEOBMFR - HIRME - FEATEAD, LELLIE, T—FEANT S,
(5) FEATH STOPTHT 5 &, HAEIBIZIT W ')',‘ WHHO7 7 A VHHERE LS &,
TOOL FORDAP SUCCESS!! OUTPUT FILE NAME: X X X X X
FWMIEND, CHSHMBIERLVE B, ML20LT—THEILZEE 2 515,
6) WH77ANETA> - TN 2N T 2, a2 F - 7ar—vr ((T82-(c)BR)
HRETIUT L,
| XEQ LPOUT
Z DFER,
% OUTPUT FILE (LP=L1) x X
W77 A%
THI7 7 AN EATTTIUL L
(7) HBH7 7 ANHDAREL LIEET 5,
'D HH 774N
Ll Fix, 53 Fortran T f 3 24547245, Fortran N &L 7 7 A g% 1%L
ANTBEFTIREA LR L LD TERT 5, (ff4#2-(b)» Fortran N fip a=> F - 7'a &
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5.# &

D EREFEOHRIE D 7w 7T L20EFREEEHNT 2 LEY L W E EICE, ANTXAL
DAL,
C—TIMI}%I
Wil
@ TulFLAOREKRT 70T LPIEERT Liwve &3, —RIICIBELNETE
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1°| CALL FORDAP
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17:02 MAR 18,'81 DC/TOOLNCR.50502

DIMENSION N(200)
1=0

1 1=1+1

_READ(5,10) N(I)

IF(N(I).EQ.9999) GO TO 2
GO TO 1
2 I=1-1 _
CALL SORT(1sN)
WRITE(6520) (N(K)»K=1,])
.19 FORMAT(IS5) :
20 FORMAT(1015)
STOP
END
C SORTING
C

SUBROUTINE SQORT(N,M)

DIMENSION M(200)
LOGICAL SW
I=0
- K=1 _
S\' = FALSE "

i TF(SW) RETURN

SeW=.TRUE.
2 I=1+K

J=1+1 v
CIF((J,GT.N).OR.(I.LE.0)) GO TO 3

IF(M(I).LT.M(J)) GO TO 2
L=M(I) ‘

M) =M(D)

M(J)=L

Sd=.FALSE,

GO TO 2

3 K=-13#K
GO TO 1
END

2. @ Vv—x-774L
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TIDCC (FTLEN;T0)

“IRESET

T+ &

15:10 MAR 19,'81 DC/TOOL.50502

!DONT ECHO

!"WRITE %% FORDAP SYSTEM RUN %*x

! YCONTROL TERM -

1S ¥FORDAP
WTOYWRITE %% SYSTEA FI1LE COMPILE %3
TIWRITE %% CPTIONS =--> NSHNE-NOMD 323t
1EXTFGRT TOOLMNOQUT OVER TOOLQBJY

PPWRITE %3t SYSTEM FILE LINK &3

TLYNX 1T001.0BJyGBJUGE9,¥ATENE. UKLIﬁ,¥CPUNE.UKLXB OVER ¥rRUN $5.EXTLIB
VOLURITE %t SYSTEM FILE RUN 3¢

VIARITE %3 INPLT YOUR DATA 7 %3

'S ¥RUN

PIWRITFE 3¢ SYSTEY FILE DELETED
in TOﬂ|h0UT:TD(LHCRsTﬂ WLNTBL , TOOLGOR
1D ¥RUR

%
J

(a) a<=>F-.7vi—v % TOOL

15:22 MAR 19,'81 DC/COMF4,50502

IDONT ECHO

VIWRITE - %3t OUTPUT FILE NAME 7 #¥%

! YREAD &FILEN
VIWRITE . #3%. FORDAP SYSTEM RUN %%

TICONTROL  TERM

!S ¥FORDAP

PIWRITE %%  SYSTEM FILE COMPILE 3

1 1CONTROL _NOTERM

(YFORT TOOLNOUT OVER TOGLOBJ4

NS5 B0

ISET F:24/&8FILENSQUT

YWRITE % SYSTEM FILE LINK ¥
'SET F:23/TOOLNCR; IN

!SET F:25/TO00LNTBLSIN

P VLYNX TOOLUBJ4,DPJCOA,¥DATE OKLIB,¥CPUTIME.OKL1B LVER ¥RUN4
LICONTROL TERM

1S ¥RUNG
'tWRITE % SYSTEM FILE DELETED ¥

Y!D TOO‘NOUT?TOfLNTBLaTUOLNLR’TUOLUBJ41¥RUN4

(b) z=>F-7vi—y5x COMF4



15:12 AR 195,'81 DC/LPOUT,50502

TLCL (FILENS1C)
'DOGNT ECHQ

VIWRITE %% QUTPUT FILE ¢ LP=L1 ) #%

!'READ &FJLEN

'C 8FTLEN TO L1 ‘ '
'LDEV ll’(FORM:FFF[))(ASAVL)
'PRINT :

PIWRITE % END s

(¢) a=>F-7wi—r LPOUT



3. Hieal
o _ETHEC S sERRE

SREEES 1 50503
Tt B ECE R RR t R =
" B F AR R | N

T ARy - FAXT I LEHRT B kA, MEEAOBHORES NS L L, F4¥T
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X5 AOERE O Ea—F TRET RS L, I CRIEEMEICT 2202, Sl
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Synthesis and X-Ray Crystal Structure of a Novel
Malonato Bridged Tetrameric Molybdenum(V) Com-
plex, Ks[{M0;04(mal),}, (mal)] -4H,0

Many molybdenum(V) compounds containing
Mo,04 core, which is dominant in Mo(V) chem-
istry, have been prepared in aqueous solution [1].
The oxalato complex is the only example so far
prepared to contain a dicarboxylic acid as a ligand
[2]. We will report here a synthesis and structural
study on a novel malonato complex and compare
its structure with that of the oxalato complex [3].

The potassium salt of the complex was prepared
by the following procedure: to the malonic acid (H,-
mal; 2.1 g or 0.02 . mol) in 50 ml of water, [pyH],-
[MoOCls] (4.5 g or 0.01 mol) was added and the
solution was heated for ca. 40 min dt 80-90 °C.
After the solution had been cooled to room tempera-
ture, its pH was adjusted to ca. 4.7 with dilute KOH
solution. Potassium chloride (1.0 g) was added with
stirring and then the solution was made turbid by
the addition of ethanol. Brick red crystals were
obtained by filtration after standing for several days
in a refrigerator and washed successively with ethanol
and diethyl ether; yield 1.8 g.

The compound crystallizes in the n’lonochmc sys-
tem, space group P2, with cell dimensions a =
12.832(3), b = 20.848(9), ¢ = 7471(1) A, B =
'94.96(1)° and Z = 2. Intensity data were collected
on a Phillips PW1100 four<ircle diffractometer
using graphite monochromatized Mo-Ka radiation
(A = 0.7107 A) with w-scan technique. The struc-
ture was determined by the Patterson and Fourier
procedures and refined by block-diagonal least-
squares methods to a final R value of 0.043 for 4p06
(F2 > 30(F2)) reflections collected in the 20 < 55°
range. All but hydrogen atoms were refined aniso-
tropically.

The overall symmetry of the complex ion is close

to C,,; there is an approximate two-fold rotation axis
through the C2 atom of the malonato bridge as

shown in Fig. 1, and the coordination scheme is .
totally different from the oxalato complex, Ba- .

[Mo,04(0x),(H;0),] *3H,0 [3], where the ligat-
ing oxygen atoms in the oxalato ligand are in cis

and trans positions to the terminal oxygen. The °

malonato complex anion contains two types of
malonato ligands; one is a bidentate ‘chelate ligand
which coordinates to one Mo(V) atom to form a six-

membered ring and has a boat conformation [4], the

other is a quadridentate ligand to form a bridge
between two Mo,04(mal); moieties. No report, to
our knowledge, has so far appeared on the quadri-
dentate malonato complexes.

The distances®*® Mol-Mo2 (2.555 A), Mol—
Ot (1.684 A), and the displacement (0.37 A) of Mol
towards Ot from the mean plane defined by four
oxygens (Obl, Ob2, 03, and 04) are in good agree-
ment with those of Mo, 04 cores grevnously reported
[1, 5]. The C—C—C angle (115°) of the bridging
malonato anion is essentially the same as the mean
angle (116°) of the four non-bridging malonato
C—C—C angles. The distance Mo1-01 (2.321 A) is
evidently longer than that of Mo1-03 (2.081 A)
indicating the trans influence of Ot. The oxalato
complex has been known to show no trans influence
due to the terminal oxo ligand [3], and it is also the -
case with the di-u-sulfido oxalato complex, Cs;-
[MO;OQS;(OX)Q(H)O)Q]’ZHQO [6]; the coordina-
tion scheme is, however, different between the malo-
nato and oxalato complexes and direct comparison
should not be made straightforwardly. The angle
Ot-Mo1-01 (6,= 171°) and the dihedral angle
Letween the Mol, Obl, and Ob2 plane and the Mo2,

Obl, and Ob2 one (8; = 161°) are considerably
larger than those of similar types of complexes
having M0,0,4 core’. These can be attributed to
the short 01-02 distance (2.230 A) caused by
the coordination of the bridging malonato anion as
a quadridentate ligand. The UV and visible spectra
show a peak and a shoulder at 315 (e = 11200) and
420 nm (e = 720), respectively. The deformation of
Mo,04 core by the bridging malonato anion may

- be responsible for the red shift of the CT band

around 300 nm'*

*#Average value of two to cight distances.

TEg. for [Mo;04(0x)2(H30)2]27, 0, = 159° and 6, =
150.6° calculated using the atomic pammeten by Cotton
and Morehouse [3]; for (Mo,04(cys)g) , 8y = 162.6° and

=151°.

f TThe oxalato complex has an absorption peak and a

"shoulder at 305 (e = 7040) and 384 nm (e = 340), respec-

tively.
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12 FORMAT (1H | 2X,'K=" 14, 2X,'TK=", F10.5, 2X, 'X=, E15.8, 'V=', E15.8, 2X,
'"UX=, E15.8, 2X, 'VF=', E15.8, 2X 'UL=, E15.8),

13 FORMAT(1H ,2X,3(E15.8, 2X))
STOP »

END
(®1)
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