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d(x, y)= a(x, y)- c(x, y)
b(x, y)=3d(x, y)+ c(x, y)
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c3achi(x, y)=xe(x*, y*)
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Table 1 ~ The numbers of staggered comformations of polyhaloalkyls
i

j 0 1 2 3 4 5 6 7

0 1 1 1 4 19 91 476 2 343
1 1 1 5 28 165 1 001 6 188 35115
2 0 1 10 84 660 5 005 37128 245 805
3 0 1 10 140 1 542 15 015 136 136 1 065 165
4 0 0 5 140 2 310 30 030 340 340 3 195 465
5 0 0 1 84 2 310 42 042 612 612 7030 023
6 0 0 0 28 1 542 42 042 816 816 11 716 725
7 0 0 0 4 660 30 030 816 816 15 064 335
8 0 0 0 0 165 15 015 612 612 15 064 335
9 0 0 0 0 19 5 005 340 340 11 716 725
10 0 0 0 0 0 1 001 136 136 7 030 023
11 0 0 0 0 0 91 37 128 3 195 465
12 0 0 0 0 0 0 6 188 1 065 165
13 0 0 0 0 0 0 476 245 805
14 0 0 0 0 0 0 0 35115
15 0 0 0 0 0 0 0 2 343
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Table 2 The numbers of staggered comformations of polyhaloalcohols
i

Jj 0 1 2 3 4 5 6 7

0 1 1 3 12 55 273 1428 7023
1 1 3 15 84 495 3 003 18 564 105 345
2 0 3 30 252 1 980 15 015 111 384 737 415
3 0 1 30 420 4 620 45 045 408 408 3 195 465
4 0 0 15 420 6 930 90 090 1021 020 9 586 395
5 0 0 3 252 6 930 126 126 1837836 21 090 069
6 0 0 0 84 4 620 126 126 2450 448 35150 115
7 0 0 0 12 1 980 90 090 2 450 448 45 193 005
8 0 0 0 0 495 45 045 1837836 45 193 005
9 0 0 0 0 55 15 015 1021 020 35150 115
10 0 0 0 0 0 3 003 408 408 21 090 069
11 0 0 0 0 0 273 111 384 9 586 395
12 0 0 0 0 0 0 18 564 3 195 465
13 0 0 0 0 0 0 1428 737 415
14 0 0 0 0 105 345
15 0 0 0 0 0 7023

THECRE R B achi(x, y)=al(x, y)—e(x, y)

c3chi(x, y)=c(x, y)—c3achi(x, y)

JBT TuuT.Dsa 1 Dy o XIBRBER 2 1AL 2E
TPERE S XA RIS SR behi(x, y) FITF SRR R0

PE 2 i AR 1 238 SR G R BRI achi(x, y)
bchi(x, y)=b(x, y)—e(x y)

T.(x, y)=xc3achi(x*, y*)
T(x, y)=xc3chi(x', y*)

®3 8F ¢ MMM ESHREENZ MR

Table 3~ The numbers of staggered comformations of polyhaloalkyls with Cs; symmetry
i
J 0 1 2 3 4 5 6 7
0 1 1 0 0 1 0 0 3
1 1 0 0 0 0 0 0 0
2 0 0 0 0 0 0 0 0
3 0 1 0 0 3 0 0 15
4 0 0 0 0 0 0 0 0
5 0 0 0 0 0 0 0 0
6 0 0 0 0 3 0 0 30
7 0 0 0 0 0 0 0 0
8 0 0 0 0 0 0 0 0
9 0 0 0 0 1 0 0 30
10 0 0 0 0 0 0 0 0
11 0 0 0 0 0 0 0 0
12 0 0 0 0 0 0 0 15
13 0 0 0 0 0 0 0 0
14 0 0 0 0 0 0 0 0
15 0 0 0 0 0 0 3

(6)
(7)
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Table 4  The numbers of staggered comformations of polyhaloalkanes

i

j 1 2 3 4 5 6 7

0 1 1 1 4 10 40 171
1 1 1 4 19 91 476 2 586
2 1 4 16 90 511 3136 19 440
3 1 4 28 222 1671 12 376 90 450
4 1 4 38 402 3 780 34 160 294150
5 0 1 28 462 6 006 68 068 705 432
[§) 0 1 16 402 7 046 102 312 1293 732
7 0 0 4 222 6 006 116 688 1 847 580
8 0 0 1 90 3 780 102 312 2 079 030
9 0 0 0 19 1671 68 068 1 847 580
10 0 0 0 4 511 34 160 1 293 732
11 0 0 0 0 91 12 376 705 432
12 0 0 0 0 10 3 136 294 150
13 0 0 0 0 0 476 90 450
14 0 0 0 0 0 40 19 440
15 0 0 0 0 0 0 2 586
16 0 0 0 0 0 0 171

D;u(x, y)=x* e(x’, y°) (8) BT Ds. D:. Cs. G A1 C XTFREEN) 2 K A0 e 38

D>.(x, y) =x[e(x', y') = c3achi(x', y")]1(9)
JET Csin Covs Cons Son S G C X FREERY
2 b AUGE Y 28 XA G i T HECRE R B3
Csv(x, y)={lc3achi(x, y)—y-1]
—Dsu(x, y)}/2+ c3achi(x, y)
—y=1-Ti(x y) (10)
Cov(x, y) =x{le(x, y¥)IP-e(x', y)}/2  (11)
Coi(x, y)=e(x%, y)=y*=1-=Dsu(x, y) (12)

Se(x, y) = c3chi(x*, y*)/2 (13)
Si(x, y) = xbchi(x*, y')/2 (14)
Ci(x, y) = achi(x*, y*) — c3chi(x*, y*) (15)

C(x, y)=xl[e(x, y)b(x2, y)+b(x, y)1/2
—le(x, y)=y=-11?/2
+la(x? y) =y -11/2-Ti(x, y)
—Dsa(x, y) = Dou(x, y) — Cs.(x, y)
- Co(x, y) = Con(x, y) = Se(x, y)
- 8:(x, y) = Ci(x, y) (16)

ARG ECEE R B 31
D;(x, y) = c3chi(x*, y*)
D:(x, y) = xachi(x', y")
Cs(x, y) =1[c3chi*(x, y) + c3chi(x*, y*)1/2
- Se(x, y) = T(x, y)

+ ¢3chi(x, y) c¢3achi(x, y)
C.(x, y) = x[ behi?(x?, y?*) — behi(xt, y*)1/2
+ x e( X%, y*) behi( X%, y*)
+ bchi(x*, y*)
Ci(x, y)=A(x, y) = {x[e*(x, y)b(x* ¥)

+b(x', y)1/2

—lel(x, y)=y=-1]12/2

+la(x y) -y -11/2}
- T(x, y)— Ds(x, y) = D:(x, y)
- Ci(x, y) = C(x, y)

(17)
(18)

(19)

(20)

(21)
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The numbers of staggered comformations of polyhaloalkanes according to the symmetry groups

Table 5

C

C;

D, D: C;

Can

Ci

DZ d Cﬁ v CZ v S() S"

D3

Ta

16

84
464

2 554

12
30

0

10

66

472

2 998
19 206

14
18
82

114

18
41
114

13

22
208

1 634
12 304
90 226

11

0
0
0

72
209

14

28

352

3 680
33 746
293 308

28
46
246
408

14
48
123
408

39

14

12

22

444
5936
67 388
704 802

w

18
70
180
630

0
0

10

352

6 908

101 618
1292 042

28
64
414
822

13
62
207
820

67

28

18

208
5936

116 448

1 846 502

12
70
240
1050

0
0
0

28

0

0
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Table 5 cont.

j T‘LI T DI& d DZ d C‘ v CZ v S() Si C\ C: CZ h D.“ DZ Cii CZ Cl
8 3 0 0 0 1 0 0 0 0 0 0 0 0 0 0
8 4 0 0 0 0 0 0 7 2 1 0 0 0 14 66
8 5 0 0 1 0 4 0 1 48 0 0 0 0 0 46 3 630
8 6 0 0 0 0 0 0 0 207 67 6 0 0 0 414 101 618
8 7 0 0 0 0 18 0 0 1032 0 0 0 0 0 1032 2076948
9 4 0 0 0 1 0 0 0 2 0 0 0 0 0 0 16
9 5 0 0 0 2 0 0 33 0 0 0 0 2 0 1 634
9 6 0 0 0 0 0 0 180 0 0 0 0 0 0 67 388
9 7 0 0 0 2 0 0 0 1048 0 0 0 0 28 0 1846 502
10 4 0 0 0 0 0 0 0 1 0 1 0 0 0 2 0
10 5 0 0 0 0 3 0 0 18 0 0 0 0 0 18 472
10 6 0 0 0 0 0 0 0 123 39 6 0 0 0 246 33 746
10 7 0 0 0 0 18 0 0 3822 0 0 0 0 28 822 1292 042
11 5 0 0 0 0 0 0 0 7 0 0 0 0 0 0 84
11 6 0 0 0 0 0 0 0 72 0 0 0 0 0 0 12 304
11 7 0 0 0 0 0 0 0 630 0 0 0 0 0 0 704 802
12 5 0 0 0 0 1 0 0 2 0 0 0 0 0 2 4
12 6 0 0 0 0 0 0 0 41 13 2 0 0 0 82 2 998
12 7 0 0 0 1 12 0 0 407 0 0 0 0 14 408 293 308
13 6 0 0 0 0 0 0 0 12 0 0 0 0 0 0 464
13 7 0 0 0 0 0 0 0 210 0 0 0 0 14 0 90 226
14 6 0 0 0 0 0 0 0 5 1 2 0 0 0 10 22
14 7 0 0 0 0 6 0 0 114 0 0 0 0 0 114 19 206
15 7 0 0 0 1 0 0 0 29 0 0 0 0 2 0 2554
16 7 0 0 0 0 3 0 0 12 0 0 0 0 2 12 142

References 211

1 Brunvoll J, Cyvin B N, Brendsdal E, et al. Computers Chem., 4 Wang JJ, Wang Q. Tetrahedron, 1991, 47: 2969

1995, 19: 857 5 Cyvin S J, Wang JJ, Brunvoll J. et al, J. Molecular Structure,
2 CyvinSJ. J Math. Chem., 1995, 17: 291 1997, 413-414: 227
3 WanglJJ, CaoSM, LiY, etal. J. Math. Chem., 1996, 20: 6 WanglJ, GuFZ. J. Chem. Inf. Comput. Sci., 1991, 31: 552

Enumeration of Staggered Conformations of Polyhaloalkanes

Wang Jian-Ji  Li Ru-Xiong  Zhang Yu-Xi
( Department of Chemical Engineering, Beijing Petro-chemical Engineering Institute, Beijing 102600)

Abstract By defining a polyhaloalkyl and a polyhaloalcohol, using recurrence method, the generating
functions for counting staggered conformations of polyhaloalkyls and polyhaloalcohols have been obtained. The
numerical results in Table 1 —3 are given.
According to the results obtained, using graph-theoretical method, the generating functions for counting
staggered conformations of polyhaloalkanes have been devived. Some numerical results are given in Table 4.
Furthermore, the staggered conformations of polyhaloalkanes according to their symmetry groups have been
classified and the generating function of counting the staggered conformations belong to each group have been

derived. The numerical results are given in Table 5.

Keywords: Polyhaloalkanes,  Staggered conformations, = Enumeration, = Generating function,

Graph theory
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