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Abstract. The Qverlapping Volumes Analysis (OVA)
method was developed as an alternative to the Taft~-type ap-
proaches for describing steric effects in organic reactionmsa.
OVA provides the steric parameter OV (i.e. Overlapping Vo-
lumes, In 33) which accounts quantitatively for the steric
effects in the fremework of the linear free-energy relation-
ships. OVA takes into account explicitly the conformation.
of the reaction partners and the reaction coordinate. The
paper presente the theoretical basis of OVA and an applica-~
tion with good resulits on the demethylation of N-methylpyri-
dinium saltes under the influence of triphenylphosphine, Fi-
nally, the slgorithm (ALGOL} and the complete listing (FOR-
TRAN IV) of the OVA-VAWAV program, which computes the OV va-
lues and van der Waals volumes, are also given.

1. Introduction:

The OVA (i.e., Overlapping Volumes Analysis) methodt
wae developed in order to account quantitatively for the
steric effects in the framework of the linear free-energy
relationshipe (LFER). The aim of the OVA method is to avoid
the: known defficiencies of the Taft-type approaches (i.e.,

ﬁFor the preceding part see ref. 11.
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B, 2,8, W, Eg and U - see refs. (2) - (7), respecti-
vely). Three such deficiencies are : i) they apply8 in casea
where conformational changes in the parent structure are not
important ; ii) the values of the ES - type steric constants
depend on the transition state geometry in the standard re-
action.serias9 3 141) Es - type constants have no clear physi-
cal meaninglo.

2, The OVA Method

In principle, OVA implies the use of the steric parame-
ter OV (i.e., Overlapping Volumes, W sason signifies
the overlapping volume of the van der Waeals envelopes of tne
reaction partners in the transition state.

The reaction partners are characterized by the Carte-
sian coordinates (X, Y, Z) and van der Waals radii (R) of
their atoms. In this way, the computed OV values depend
explicitly on the reaction coordinate and the conformation
of the chemical species involved in the trensition state.

The steric effects are conditioning the property Q me-
asured for & reaction series (i.e., N chemically resctive
species which undergo the same chemical reaction via the

same mechanism) according to the equation(l):
Qp = a+ b OV (d)) (1)

where do is the: appropriate position of the transition state
on the reaction coordinate. I indexes the compounde of the
considered reaction series and the constante a and b are
computed by the least squares method.

Because the electronic parameters used in LFER, name-

1y O -Hammett type (denoted here collectively by T ) do not
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depend on the reaction coordinate d, i.e.,0%/dd = 0, we deve-
lopedl1 the following strategy to determine the d0 value :

one computes m sets of OVI(d) values, I = 1,2,..., N, cor~
regponding to d = dl, d2,...,dm. Then, one computes the m e-
quations of type (1), and finally one selects the best equati-
on according to the correlation coefficient. The 4 value of
this equation is designed do.

OVA may take into account explicitly the conformational
flexibility as follows : the different conformes are calculated
from the OVA point of view and then weighted according to the
conformers population.

2.1, Computing Method

The OV valuee are computedll by means: of the Monte
Carle techniquesle'lj.

The OV values are given the equation :

OV = o card Walcard w, (2)

where OC stands for the volume of the parallelepiped which
circumscribes the van der Waals envelopes of the chemical spe-
cies i1nvolved in the transition state. W2 is the set of the
uniform rendom Points which lie within the overlapping volume
of the van de Waals envelopes, and 'l is the set of the uni-
form random points generated within the parallelepiped of vo-
lume OC . Ceard denotes the cardinal (obviously, card ‘1 > card
v,

The random points (wy, Wy, Ww,) generated within the paralle-
lepiped of volume of (i.e., the Wl set) are obtained according

to the relations :
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a+ (d - a)ﬁ,

wy =a+ (b -a)y, (3)

w, =a+ (c - a)fB
where (d - a), (b - a) and (¢ - a) are the lengths of the
parallelepiped edges (obviously, (b-a) (c-a) (d-a) =oC).f‘,
fz and‘fg are three consecutive uniform random numbers be-
longing to the interval (0,1) and are obtained according to
Lehmer-algorithml3.

The set W2 is obtained by selecting the points (wx,wY,
w,) belonging to W; which satisfy at least one of the systems
of inequations :

(Kpg = W)+ (5 = W)+ (Byy - wy) < BE

(4)

(R - wp)? + (hpy - w)® + (25 - wp)® L RY,
where A and B (A # B) index the chemical species involved in
the transition state, and J and I index the atoms of the spe-
cies A and B, respectively.

Because the error- in Monte Carlo computations is propor-
tional to (card '1)-1/2’ one achieves by trial and error a sa-

tisfying acouracy for card W, = 107 - 106.

2,2, Theoretical Basis

Consider the interaction between a molecule and an atom
with the quantum number n within the following simple model:
(i) the molecule is represented as a rectangular potential
barrier, with the potential § = O outside the van der Waals
surface, and ¥ = §, = constant inside the van der Waals sur-
face ; (ii) in the neighbourhood of the considered atom, the

van der Waals surface of the molecule is considered a planar
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cne.
The mean potential, ‘G‘( ?), of the molecule is given by :

T = 8 O(z-a) (5)

where a is the distance between the atom and the molecule and
z is a reference point. Because "S:, is small, the potential
(5) is viewed as a perturbation. The corrections to the ener-

gy En, denoted by J‘En, are given by the equation :

7 2 5,
JEn = ~Ze ‘G"jl\v\’wo l & (z-a) d°x (6)
where Z stands for the atomic number and\-\»’,\wo is the wave

function. of the atom. In polar coordinates, equation (6) be-

comee :

Ze‘d‘;
;En o

oo
;Y\Rno \2 (1 -a/r) ° ar (7

where Rno is the radial part of the wave function.

Supposing that a is less than Bohr radius, one gets :
Zaf oo
(-]
JE - -

g\ﬁno\a (1 -a/r) r? dr =

2
Ze

ki (1 - a<n|r"lln>) (8)

2

Because

<n|r"l| n> = g (<n’r| n> - (372)(1/r)  (9)

where <n' rl n> is van der Waals radius T of the considered
atom, equation (8) becomes :
B, = (-2e¥/2)(1 - (3/2)(a/ry)) (10)

Observe that the overlapping van der Waals volume, OV,
between the atom and molecule is given by the volume of the

spherical calotte with the radius r_ and heigh (rw - a), na-



mely
ov = 3[2 -ggw+ ( %w)3]'§ Ja-4da-4 %i))(ll)
and equation (lo) becomes :

‘}*En = = —— OV (12)
v

where V stands for the van der Waals volume of the atom. Be-
cause ¥y <0 (¥, is produced by an electronic cloud}, 4 Ey
corresponds to the steric repulsion energy between the consi-
dered atom and molecule.

For a reaction series equation (12} may be extrapolated
&' E = constant OV (13)

where OV' is the overlapping volume of the van der Waals en-

velopes of the reactant and substrate.

2.3. Applications
For the demethylation reaction of pyridinium salts (15000,

@N— cﬂﬂe T4 PPhy —ﬁ'-;@ + ppn3cﬂﬂe °

X

The relative rate constants, kr' and the studied substi-

in DMF),

tuent parameters are ceollected in Table 1.
The geometry of the transition state considered in OVA
computations is depicted in Figure 1

H
J+ (|: dy reaction
T i P coordinate
H H

Figure 1. The geometry of the transition state.
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The following equations were determined by the procedure

described in section 2.1, :

log k = 2.378 - 0.352 pK, - 0.542 Eg (14)
(r = 0.97, 8 = 0.20, F = 47.76)

log k, = 1.721 - 0.355 pK, - 0.5T4 Eg (15)
(r = 0,96, 8 = 0.22, F = 38.26)

log k, = 1.622 - 0.336 pK_ + 1.2719 (16)
(r = 0,96, 8 = 0.23, F = 35.42)

log k, = 1.896 - 0.369 pK, + 0.540 OV (2.8) an

(r = 0.96, 8 = 0.22, F = 38.87)

where r, 8 and F have the usual statistical connotation ;
PEy takes into account the electronic effects of the substi-
tuents ; d = 2.8 E leads to the best QVA-type equation.

The statistics corresponding to the equations (14)-(17)
argue that these equations compare very well. They show that
the bulkier' the substituent, the larger will be the increase
of kr' It is interesting to note that the value d = 2.8 a-
grees well with ab initio calculationsl6 which show that in
SN2 trensition state the bond being formed varies between 1.10
to 1,50 times the length of the bond in the stable compound.

Conclusions

i) A method has been presented to treat quantitatively the ste-
ric effects in organic reactions. The results from the re-
actions series studied here suggest that OVA method repre-
sents an interesting alternative to the Taft-type aproaches

of the steris effects. Use of the OVA method ylelds the
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transition state distance (do), a valuable, physically
meaningful parameter which cannot be obtained in a Taft
approach.

ii) We note that OVA method and the steric congestion functi-
on developele by Wipke and Gund belong to the same class
of methods. Since the OVA method takes into account any
and all reaction partners and any postulated transition-
state structure it is to a certain extent superior to the

method to the method of Wipke and Gund.
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Appendix

The OVA-VAWAV program computes the OV values for M=2 or 4
reaction partners in the transition state (M = 3 may be hand-
led using the routine for M = 4 considering that one partner
consists of one atom with atomic van der Waals radius zero)
and the van der Weals volumes for molecules, radicals, substi-
tuents etc., respectively. The program complete listing is

given below.



ﬂﬂnﬂﬂﬂnﬂﬂnnﬂﬂﬂﬂﬂnﬂﬂnﬂﬂﬂnnﬂﬂﬁnﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂﬂnﬂﬁﬂn(‘\ﬂﬂﬂﬂﬂﬂﬁﬂﬂl‘l

= TG =

EoTLd b tan
Bt Thap 2999, 0 5, v
oTn2 ¥
x% x* *K KK . * % xx x* x*
(33 *x xx *x X * *x xRk * % 'L 3 *x
x* *k * X * & *x x*x xx x* K *k *x
*x k% Kk Ak kAkA &k XX KK KK K% RRRXXRRKAK X *x *
rkk* LE] EE Rk R Rk K k% * X *k k%

* % xx *x Xxk  Akk * % ** xkK
ARRRRAKARKRRKRR xx xx T Ex
ARRKKAKRAKRRK AR xx xR Ax KX
XK * EES *k *x *x
xw *% *h * % K *%

E *k *x * % *k L

* ok *k *x kA x % T}

* "% K% *x ARARRARRAKRRARR
ARAKKAKIRRRNRN K *K KK L] *x
ANKIAA AR RNRNR ARk *xh RN

VAWAY / QVA IS A PRNOGRAM TQ COMPUTE VAN UER WAALS VOLUMF

AND OV STERIC PARAMETER,RESPECTIVELY,USTHG MONTE CARLN.

TECHNIWUE,

AUTHORS 3

Rs VANCEA
TERITORTAL COMPUTER CENTRE , SUCEAVA s ROMANIA

I, MOTOC

CHEMISTRY RESEARCH CENTRE , TIMISNDARA , ROMANIA

REFERENCES 3
(OVA) I,MOTOC,R,VANCEA, I, MUSCUTARIU,MATH, CHELM,,5,263=274(1979),

(VAWAV) I.MOTOC,ARZNETM,FORSCH,/DRUG HESEAKCH,31,290.293(1981),

INPUT @ IDENTIFIER OF THE CURRENT CQOMPUTATION

ALEG = VAW OR OV SPECIFIFS THE TYPF OF CALCULATIONS
T0 BE PERFORMED,I.E,,VAWAY OR OVA

R = VECTOR CONTAINING ATOMIC VAN DFR WAAL RADIT (I4Es,
THE ATOMS OF A MOLECULF=YAWAV,0R CF A PAIR OF
MOLECULES=0OVA),
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Y ¥e7 = VLCTURS CunTAIM [Me wlumiC CaRTEZTAM
CuNIMATES, K a*u Xe1Y,Z EMTFIFS ARE
THOEXLD Ty THe SAME MaticFh,

UUTPUT ¢ A KEPORT NF IHPUT yATA
(UVAY 3 0Dy VAL

(VAWAV) 1 Vad DER WaALS YglubL (WYY AN
THF VOLuMe oF TiF FaMaLLLEPIPLD
WATLH CIRPCIGBCRIRBES THE CUdSTUFKF G
CHFnIcaL SPECLF

THE MEARTING OF THy PRUGKAI SFCTIVULS1S FullY FAPLALNED T
THE USERTS MANUAL DBTLHARLF , HPYi REQUEST , FRUM TnE
AUTHORS

DIMENSTUN X1(50),Y1(50),71¢50),Rr1(50),%X2(50),Y2(50),
KZ2(50),R2(50)pX{50),R(50I,NAME(20) ,ALER (20)
DIMENSTUN X3(50),¥3(50),73(50),k3(Su),xd4(50),Y4(50),
*Z4(50),R1(50)

DATA OVA,VAWAY,ENF/INYAY  IVAWAV I, tFyF 1/

DATA NT/500000/

REAL MAMT

SECTION ALFL

READ(105,333) ALEG

FORMAT(2044)

FURMAT (20A4)

IFCALEG(1),EQ,0VA) GN TU 2233
IFCALEG(1) EQ4VAWAY) GO Tu 3344
IFCALEG(1).ER,FOF) GO TU 2222
WRITE(1uR,H444)

FURMAT(! ERURR FOR IMFUT DATA(ALEGI?)")
Gu TN 2222

SECTIUN uUVA x&w
READC]105,555 M, N1, N2, (i3, M4

FORMAT(ST4)

IF(M,ER,2) GO TO 4455



b
c
[
4
4455

177

-L1]

IF(M,EM.d) GO Tu SSyd

WRITEC1UR, bob)
FURMAT (! ERORR FQR TnPUT DATA (2%,M127,.222)")
Gu TN 222¢

xx*  OFCTINNH NYA  (i=2  xxx

READ(105,143) Namg

READ(105,777) tx1(T), Y1 (1), 21 (1), r1(L),I=1,u1),
#(X2(J)oY2(T)222(T)sR2(J)pusl i)

FURMAT (4F8,3)

WRITE(10R,143) NAKME

WRITE(10R,R8B) (X1(1),Y1(1),22(1),Rr1(]),T=1,N])

FURMAT (V1Y ,// /10X, VATPMTIL CAKTEZLAnN COQRDINATES',//,

x! X1 Yo! Yl Vol 21 L Rl
X(4(FB,3,2x))/)

WRITE(108,889) (x2(I),Y2(I),22(1),R2(I),T=1,Ne)
FURMAT(/ /! x2 tt Ye by 2 ty!

*x(4(FB,3,2x))/)

XMAX1EMAMI (N1, X1,R1,1)
XMINL=MAMI(nl,X1,R1,2)

YMAX1=MAMI(NT,Y1,R1,1)
YMINIZMAMLI(NL YL1,R1,2)

IHINIZMAMI (N1, Z1,R1,2)
ZMAXI=MAMI (N1 71 ,R1,1)

XMAX23MAMI(N2,X2,R2,1)
XMIN23MAMI (P ,X2,R2,2)

YMAX23MAMI (N2, Y2,R2,1)
YMIN2=MAMI (N2,Y2,R2,2)

INAX2=MAM] (N2,22,KR2,1)
IMIN2=MAMI(N2,Z2,R2,2)

XMAXZEAMAXL (XMAXL, XMAX2)
XMINEAMINL (XMINL,XMINZ)

YMAXBAMAX ] (YMAX ], YMAX2)
YMINBAMING (CYMING, YMIN)
IMAXEAMAX L (ZMAX], ZMAX2)
IMINSAMIN] (ZMIN], ZMIN2)

VOLRABS (XMAX=XMIN)*ARS(YMAXeYHINI®AGS (ZMAX=ZMIN)

NiEQ

11865539
NEMAX O (N1 ,N2)
0YAs0

DO 40 J=1,NT

CALL MAS

CALL UNIREL(XMAXoXMIN,S,T],XX)
CALL UNIREL(YMAX,YMIN,P,T1,XX)
CALL UNIREL (ZMAX,ZMIN,0,T1,XX)



= A
CALL n“aAS

Du 20 T=1,%Ny
TFC((omX1 (T)I AR+ (P=YLfL) ) ax24ty=d1 (1) )xx2) 007,
x(KI(I)%xx2)) Ny TN 2y
DU 10 Kk=1,N
IFC((S=X2 (X)) hx2+ (PaY2 (R )aaH (U=LP (NI a%2) 0T,
x(R2(X)ax2)) GU TN 1y
NIienT+1
Gu 10 4y
1y CUNTINUE
GU TN 49
20 CUNTINIE
GO TO 49
40 CONTTWIE

OVAS (DFLNAT(NLY/DFLUATCHT ) IRVUL

WRITFE(108,50) 0OVA

50 FURMAT (/77,0 Ny VALUE = 1',F9,4)
WRITF(1UR,5432) VUL

5432 FURMAT(' VULS!',F9,4)
WRITE(10R,4321) NI, uT

1321 FURMAT(' NI=',T19,'NTe?,]9)
GO 10 1122

IS LT} NyA SFCTINW M=y * k& k

3944 READC(105,143) NAME
READC105,999) (X1C(I),YICT), 20 () r1CL),I=1,001),
*(X2(J)sY2(J)sd2(J)sR2(J),J2LsN2),
*OXZ(K) S YT (K)PZB(K) RI(K)  KELan3),
*(XACL) ,YO(L) P Z4CL ) sRUCL) L=LING)
WRITE(108,143) NAME
999 FORMAT(4F8,3)
WRITE(10R,9991) (X1(I1),¥Y1(1)s21(T),RI(T),I=Lsnl)
WRITE(10R,9992) (X2(1),Y2(1)sZ2(T),RE(T)1=0sN2)
WRITE(108,99935) (X3(T1),¥3(T)s23(1),rR3(1),121,N3)
WRITE(1UR,9994) (X4(T),YU(T)sZA(T),RY(T),1=1,N4)
9991 FORMAT(! ATUMIC CARTEZTAN CUNRDIMATESY,///,

*! X1 ! Y1 Yt z1 e R1 Y 117
x(4(FB,%,2X))/)
9992 FURMAT(///4! X2 Lt Y2 Vgl 72 ‘e
w! r2 Y/l (U(FB,3.2%X))/)
9993 FORMAT(///4! X3 tel Y3 i 73 A
w! K3 Vo (U(FB3,2X))/)
9994 FURMAT(///,! X4 bt y4 it T4 'y
w! R4 Vol /e (B(FB.3,2X))/)

(%]

XMAX1=MAMI (N1, X1 ,R1,1)
XMINIaMAMI (N, X1,R1,2)
XMAX2EMAML (N2, X2,R2,1)
XMIN2SMAMI (N2, X2,R2,2)
XMAXIzMAMI (N3, X3,RY,1)
XMINIaMAMI (N3, X3,R3,2)
XMAXUaMAMI (N4, X4,RE,1)
XMINUaMAME (NU, X4,R4,2)

(%]

YMAX1=MAMI(NI,Y1,R1,1)
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YMYIsAMT il YL sRY,2)
YMAX2=MAML (i1i2, Y2, R2, 1)
YMIN2EMAMI (b2, Y2 2,2)
YMAXZZHAMI fi Y, Y3,k%,1)
YhIndzvamirod, ¥3,/3,2)
YmAXxdsran] (b, Y4, mt,1)
YHINASMAM] (vl p Y4, 0d, 2)

IMAXTSMAML L 71 ,K1,1)
IMINIEMAMI (Y, 21,R1,2)
IMAX2EMAMI (N2, 72,K2,1)
IWINZEMAML (L2, 72,H2,2)
IMAX3=MAML (N3, 73,KR3,1)
IMINZ=MAMI (13, 23,R%,2)
IMAXUSMAMI (it 24, R48,1)
ZHINU:M&HL(NH,?H,R&,Z)

XMAXBAMAX L CXMAX], XMAX 2 XMAND ) XMAXH)
YMAXEAMAX L (YMAXL, YMAX2, YMAX 3, YMAXY)
IMAKBAMAY L CLMAXT s ZMAXZ» ZMAND ) ZMAX L)

XMINSAMINLOXMINL , XMINZ2, XMINT, XMINGY
YMINSAMINLCYMINL, YMING, YMINZ, YMING)
TMINSAMINL (ZMINL,ZMINZ, ZMINT, ZMING)

VOLEABS (XMAX=XMIN)*ARS (YMAX=YMIN)XABS (ZHAX=ZMIN)

NI®Q

11265539
NEMAX( (N1, N2, N3, NGY
OveQ

DU 400 J=1,nT

CALL MAS
CALL UNIREL (XMAXK,XMIN,S,T1,xX)
CALL UNIREL(YMAX,YMIN,P,T1,XX)
CALL UNIREL(ZMAX,ZMIN,B,T1,XX)
CALL NMAS

DU 201 IS=1,N}
IFCCCS=X1(IS) ) w24 (PmyY 1 (T5) ) wn24 (wmZ] (15))nn2),G6T,
w(R1(I5)%*%2)) GO TU 20}
DU 202 I2s1,N2
IFC(CS=X2(T2) ) #a2+ (P=Y2(T2)) x4 (WwZ2(12))2x2),(T,
w(R2(I2)#%2)) GO Ty 202
DO 203 I3=1,N3
TFC((S=X3(I3))an24 (PoY3(I3) ) *x24 (WmZ3(13))#x2),67,
2 (R3I(I3)%x%2)) GO T 203
DU 204 Jas=1,N4
IFC(CSeXU(T4) )ax2+(PaYd (T4))*x24 (UmZH(T4))*x2),6T,
*(R4(I4I**2)) GO TO 204
NisnTel
60 TO 400

204 CONTINUE
G0 TO 4g0

203 CUNTINUE
G0 TO 400

202 CONTINUE
GU TO 400

201 CONTINUE
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400 CUNTTnilE

c
OV (DFLUAT T ) ZUFLDAT (MY )y
c
WRITF(108,50) ny
GU TN 1122
c
B
o AKK KK SFCTINy VAnAY A A AR
c
C
3344 READC(INS,143) NAME

READ(C105,1) ML
1 FORMAT(IZ)

READ(10%,2) (X1(I),Y1(1),21(T),k1(T)rl=1,ul)
2 FURMAT (4F6,2)

WRITE(10R,143) WANE

WRITE(10R,3) (XICI),YL(L1),Zi01),RLCL),TI=1,00)
3 FURMAT( Y)Y, /// /7 "ATUMIC CARTEZIAN COURDIMATES',///,

XUOOXE N, b YL, g e R (UFRL2) )

XMAXSIMAMT (N1, X1,R1,1)
XMINEMAMT (ML, X1,R1,2)

YMAXSMAMT (ML, Y1,R1,1)
YMINSHAMT (M1, Y1,R1,2)

ZMAXBMAMT (N1,41,R1,1)
IMINEMAMT (N1, 21,R1,2)

VULSAES (XMAX=XMIN)*ABS (YMAXaYMTIN)*ALS (7HAX=LMIN)

Ni=y
11265539
NEN]

WymQ

DO 4 y=1,nT

CALL MAS
CALL UNIREL(XMAX,XMIN,S,T1,XX)
CALL UNIREL(YMAX,YMIN,P,T1,XX)
CALL UNIREL (ZMAX,ZMIN,D,T1,XX)
CALL NMAS

DU 6 I=1,N
TFC((S=Xt (1)) nn24 (P (1)) ax24(=Z1 (1)) %%2),6T,
x(R1(I)x%x2)) GO TO 6
NIsNT 41
G0 TO 4
6 CUNTINUE
60 10 4
4 CUNTINUE

VWE (DFLUAT(NT) /DFLOAT(NT) ) »vDL

WRITE(108,8) VW

8 FURMAT(//,"' VW VALUE = ',F9,3)
G0 TO 1122

2222 810P
END
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REAL FUNCTTUM MAMLCH, KXok o KOL)
DIMEMNSTUM X(S50),R(SU)

TF(ROD,ER, 1) HAMTSX (1) 41D
TE(ANY LN, 2) MANTRX(1)en(l)
DU L =2,
TFCROD,EN L JAND MAMI LT X (T)4K(I)J) HANT=X(T)*R(]1)
1 1F (KUNDFU, 2, AND MANT ,GT X (I)=P(T)) MPaMIzX(I)=R(T)
RETURY
END
BUAKOUTINE UNIREL(A,8B,7,Iu,X)
CALL ™AS
CALL ALEATCIU, &, X)
CALL nNMAS
Iu=]8
ENTRY UNTRELI(A,B,Z,X)
134y (OwA) %X
RETURN
END
SURRDUTINE ALEATC(IA,Tuw,2)
1= Ax65539
TF(IB,GE.0) GO TO 1
Tum[B4214T083064T+]1
1 =16
Ialn0,0656613E~9
IAs]B
RETURN
EnD
. ENTSG MAS,NMAS
' COMPTLE ASSIRIS
MASKEP CSECT P
DFF MAS,NMAS
MASYUE DATA,4,4 X'50400000"
HAS LDTM,13 MASQUE
BRU *32
NMAS LDTM, 13 MASOUE +1
BRU %32
END
* LINK
. FETCH LNtwd
¥ RUN TIMES999,NL3500000
ovai —_
23,3,

TEST
0yeCpeler3e,
04e0psDerday
00700400454,
0.;0.:0-14”
0..0.12-'5:0
0gs0psQevbes
VANAY INPUT EXAMPLE
TEST
3
0.:0u°n3n
0ur0esQarley
a.(o.'oll5!l
EOF




