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Investigation of the properties of organic polynitriles
such as ethane-1,1,2 2-tetracarbonitrile and 4-oxoalkane-
1,1,2,2-tetracarbonitriles made it possible to develop an ap-
proach to various classes of cyano-containing heterocyclic
systems. Some of these compounds, possessing pesticide ac-
tivity, were also found to be valuable products for further
synthesis. For example, pyrroles with o-enaminonitrile frag-
ments interact with formamide to form 4-amino-5-cyanopyr-
rolo[2,3-d]pyrimidines representing structural analogs of the
natural nucleoside antitumor antibiotic toyocamycin [1, 2].
In connection with this, the purpose of our work was to study
the antitumor activity of some cyano-containing heterocycles
synthesized previously as described in [3 — 13].

The interaction of ethane-1,1,2,2-tetracarbonitrile with
the Schiff bases led to 2-amino-5-R-1-R’-2-pyrroline-3,4,4-
tricarbonitriles (Ia - If), while the reactions with aldehyde
azines yielded the corresponding 1-ylideneaminopyrrolines
(Ig — Ik). On heating in a high-boiling solvent, all pyrrolines
I readily eliminate a hydrogen cyanide molecule with the for-
mation of the corresponding pyrrole (Ila - IIo) [3 — 5].

Some of pyrrolines I were synthesized by reacting
2,5-disubstituted pyrrolidine-3,3,4,4-tetracarbonitriles [6] with
amines [7], while the reaction with ethanol led to 2-benzylide-
neamino-5-ethoxypyrrole-3,4-dicarbonitrile (III) [8].

The reactions of 4-oxoalkane-1,1,2,2-tetracarbonitriles
(A) with aldehydes lead to 1,3,8-trisubstituted 6-imino-2,7-
dioxabicyclo[3,2,1]octane-4,4,5-tricarbonitriles (IVa —IVn),
which were previously assigned the structure of
5-imino-2,6-dioxabicyclo[2,2,2]Joctanes [9]. Compounds IV
of higher purity can be obtained using 4-oxoalkane-
1,1,2 2-tetracarbonitriles and 1,3,5-trisubstituted 2,4-diaza-
pentane-1,4-dienes in aqueous acetic acid [10].

When acetone or 2-propanol are used as solvents, the in-
teraction of tetracyanoalkanes (A) with 1,3,5-triaryl-2,4-dia-
zapentane-1,4-dienes proceeds with the formation of 1,3,5-tria-
ryl-9-ox0-1,2,3,4b,5,6,8a,9-octahydropyrido[3',4":3,4]-pyrrolo-
[1,2-a][1,3,5]triazine-4b,8a-dicarbonitriles (Va — Ve) [11].
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j) R=3-0,NCgH,, R! = C¢Hs; k) R = 2-furyl, R' = 4-H;COC(H,;

1) R = CH,, R! = - N=CHCH;; m) R = i-C3H;, R! = - N=CHC;H-i;
n) R =2-furyl, R! = - N-CH-2-furyl; 0) R = CgHs, R! =~ N-CHC4Hs.

In some of these reactions, it is possible to isolate the inter-
mediate products representing 3-amino-4-aryl-6,7- tetrame-
thylene-1-o0x0-3a,4,5,7a-tetrahydro-1H-pyrrolo[3,4-c]-pyridi-
ne-3a,7a-dicarbonitriles (VIa, VIb) [11]. These compounds
can be also obtained by isomerization of 2-aryl-5,6-tetra-

methylene-3,3,4-tricyano-2,3,4,5-tetrahydro-pyridine-4-car-

boxamides under the action of acids [12}. In glacial acetic
acid, the reactions of alkanones (A) quantitatively yield
tetrahydropyridines VIla — VIle [11], and the interaction of
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VIIb with methanol under mild conditions leads to
3-amino-6,7-trimethylene-1,1-dimethoxy-4-phenyl-3a,4,5,7a-
tetrahydro-1H-pyrrolo[3.4-c]pyridine-3a,7a-dicarbonitrile
(VIID) [13].
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V: a) R+R! = (CHy),, R? = 2-furyl; b) R =R' = CH;, R? = C¢Hs;

¢) R=R!=CH,, R? = 2-furyl; d) R + R! = (CHy),, R? = C,Hs;

&) R +R!=(CH,);, R? = C¢Hs;

VI: 2) R? = 2-furyl; b) R? = 4-H,COC,Hs;

VII: a) R + R! = (<CHy-),, R? = 4-BrCgHy; b) R + R! = (<CHy-)s.
R%=CHs; ¢) R=R! = CH;, R® = C¢Hy; d) R = CHy, R! = H, R? = CgH;
¢) R +R! = (-CH,)y, R? = 2-furyl.

EXPERIMENTAL BIOLOGICAL PART

The antitumor activity of the synthesized compounds
was studied at the National Cancer Institute (Maryland,
USA). The tests were performed on the same in vitro model
that provided for standardization of the experimental condi-
tions in repeating series. The experiments were conducted on
60 cell lines obtained from solid tumors of various human or-
gans including lung (cell lines A549/ATCC, EKVX,
HOP-62, HOP-92, NCI-H226, NCI-H23, NCI-H322M,
NCI-H460, NCI-H522), rectum (COLO 205, HCC-2998,
HCT-116, HCT-15, HT-29, KM12, SW-620), brain (SF-268,
~ SF-295, SF-539, SNB-75, SNB-19, U251), ovary (IGROV|,
OVCAR-3, OVCAR-4, OVCAR-5, OVCAR-8, SK-OV-3),
kidney (786 — 0, A-498, ACHN, CAKI-1, RXF 393, SN12C,
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TK-10, UO-31), prostate (PC-3, DU-145), and breast
(MCF7, NCI/ADR-RES, MDA-MB-231/ATCC, HS 578T,
MDA-MB-435, MDA-N, BT-549, T47D), as well as leuke-
mia (CCRF-CEM, HL-60(TB), K-562, MOLT-4,
RPMI-8226, SR), and melanoma (LOX IMVI, MALMB-3M,
M-14, SK-MEL-2, SK-MEL-28, SK-MEL-5, UACC-257,
UACC-62).

The cells were grown on a test plate with microwells
with or without the synthesized compounds. The antitumor
activity was manifested by inhibition of the tumor cell
growth; the cell concentration was measured spectrophoto-
metrically. The cell growth termination was determined us-
ing the pink anionic dye Sulforhodamine B (SRB), capable
of attaching to the living cells modified by trichloroacetic
acid. After the sample was washed, the bound dye was deter-
mined by spectrophotometry [14]. The analysis is based
upon expected cytotoxic activity of the synthesized com-
pounds with respect to the tumor cells.

The untreated tumor cells, as well as those treated with
the tested compounds, were placed on a 96-well plate. Stock
solutions of the synthesized compounds in DMSO were di-
luted to 1 : 200 with a cell culture medium. Further serial di-
lutions were performed (before adding to the cell cultures) so
as to obtain the following molar concentrations: 10°%, 1077,
1075,1073,10* (or from — 8 to — 4 with a unity step on the
logarithmic scale). Cultures of the tumor cell lines with the
serial dilutions of synthesized compounds were incubated for
48 h. Then the samples were fixed, washed, and dried.
Finally, SRB was added and the cells were washed once
again so as to ensure that the bound dye would pass into so-
lution.

The effect of the synthesized compounds upon the tumor
cell line was determined as percentage growth (PG) of the tu-
mor cells calculated by the following formulas. If the aver-
age optical density of the dye (SRB) determined upon a 48-h
exposure to the cells with a drug (D, ) is greater than or
equal to the average value for the zero incubation time (D),
so that D, ~ D, 2 0, then

= 100(Dtest -DO)

PG =———tst ~Z07
(Dcontr _DO )

and for D, - D <0,

- IOO(Dtest —DO)
oD,

PG

>

where D is the average optical density of the dye deter-
mined upon the 48-h exposure with the tumor cells without
inhibitors.

The results of screening are summarized in Table 1
showing variation of the optical density of each sample as a
function of the drug concentration for various cell lines and
variation of the PG value with the drug’s concentration in

each line. Also presented are the characteristic quantities
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TABLE 1. Antitumor Activity of Polynitrile Derivatives

Panel/Cell Line Compound/parameter
] la Ib Ic Id
2 Gl TGI LCso Gl TGI LCsp Glso TGI LCs, Gls TGI LCso
Leukemia
3 CCPF-CEM 268 6065  7.88°  >100° >1.00° >1.00° 143%* 439° >1.00° 128 337 888"
4 HL-60(TB) 3.00°  6.58°  >1.00° >1.00" >1.00° >1.00° 1.76° 534> >1.00° 1.70° 439" >1.00°
5 K-562 292°  147°  >1.00° >100° >1.00° >1.00° 657 375 >100° 6.05° 265 9.02°
6 MOLT-4 2770 7.03°  >1.00° >1.00° >1.00° >1.00° 255° 7.10° >1.00" 123° 317° 813"
7 RPMI-8226 1.01* 356"  >1.00° >1.00° >1.00° >1.00° 1.94° 455 >100° 148  3.70° 928"
8 SR - 144° 436" >1.00" >1.00° >1.00° >1.00° 205 511® >100° 1.71° 405 958
Large-cell lung carcinoma
9 A549/ATCC 196"  3.72°  7.05° >1.00° >1.00° >1.00° 3.82° >1.00° >1.00° 1.78° 452 > 1.00°
10 EKVX 221° 430" 837 475 >1.000 >1.00° 2.00° 733°  >1.00° 1.97° 438" 973
11 HOP-62 1.57°  3.13° 622 >1.00° >1.00° >1.00° 218 543 >1.00" 1.80° 3.68°  7.53
12 NCI-H226 1.95° 343>  601° >100° >1.00° >1.00° 1.80° 420° 979" 1.77° 362° 738
13 NCI-H23 1.86°  3.65° 7.1 >1.00° >1.00" >1.00° 199° 389 761° 208" 448 9.62°
14 NCI-H322M 1.83°  324° 572° >1.000 >1.00° >1.00° 1.95° 418"  8.98° 1.97° 394  7.88°
15 NCI-H522 3.18° 135 455 >1.00° >1.00° >1.00° 1.68° 352  7.40° 1.63° 349" 747°
Cancer of the intestine
16 COLO 205 1.12°  2.52° 565 >1.00° >1.00° >1.000 193 392 7.94° 1.72° 361" 7.60°
17 HCC-2998 171" 332° 644 >1.00° >1.00° >1.00° 164> 3.13* 600" 1.64° 3.02* 554
18 HCT-116 748 210 497" >100° >1.00" >1.00° 2.85° >100° >1.00° 144° 294> 508
19 HCT-15 1.29° 266" 548  >100° >1.00° >1.00° 1.83° 432° >100° 206° 511® >1.00°
20 HT29 124 266° 568" >100° >100° >1.00° 2.00° 371° 6.90° 1.57° 302 583"
21 KM12 1.89°  344°  625°  >1.00° >1.00° >1.000 1.74° 372> 795"  145®  3.09° 659"
22 SW-620 827° 223 530° >1.00° >1.00° >100° 1.79° 392° 855 191° 372 725
Brain cancer
23 SF-268 207 431° 898  >100° >100° >1.00° 347° >100° >1.00° 227° 554° >100"
24 CF-295 1.89°  4.01®  849®  >1.00° >1.00° >1.00° 284" 939° >1.00° 184" 611" >1.00°
25 CF-539 128 2.70° 570 >1.00° >1.00° >1.00° 193" 4.12° 878° 1.47° 325 7.9°
26 SNB-19 192  340° 605 >1.00° >1.00° >1.00° 269" 7.14° >1.00*° 183® 432° >1.00°
27 SNB-75 1.58°  3.04° 585" >1.00° >100° >1.00" 200° 668 >100° 153> 420° >1.00°
28 Ussy 173 315 574Y >1.00° >1.00° >1.00° 2.18° 430" 849 1.71° 324 6.15°
Melanoma
29 LOX IMVI 1.25%  264°  559°  >1.00° >100° >1.00° 1.67° 311" 580° 166" 3.03" 551
30 MALME-3M 2645 791 296° >1.00° >100° >1.00° 229° 528" >100° 1.76° 3.56°  7.20°
31 M4 1.90°  424° 947" >1.00° >1.00° >1.00° 2.06° 434> 9.12° 211° 449" 958
32 SK-MEL-2 191" 3.55°  661° >1.00° >1.00° >1.00° 275 594° >100° 1.65° 429° >1.00°
33 SK-MEL-28 459°  1.78°  4.54° — — — 1.79°  3.89®  843° 1.67°  3.11° 580
34 CK-MEL-5 126° 259 531°  817° >1.00° >1.00" 1.74° 323®  6.00° 135> 269° 535
35 UAC-257 128°  2.70° 572 >100° >1.00° >1.00° 1.84° 372° 753 191  349°  639°
36 UAC-62 1470 286"  556° >1.00° >1.00° >1.00° 232° 593* >1.00° 183" 457 >1.00°
Ovarian cancer
37 IGROV, 113> 248° 543 >1.00° >1.00° >100° 1.92° 479° >100° 1.57° 320® 6.52°
38 OVCAR-3 147" 306" 6370 >100° >100° >1.00° 190° 566 >1.00° 178" 346° 6.71°
39 OVCAR-4 1.64°  3.04°  563° >1000 >1.00° >100" 2.13° 490° >100° 196° 511° >1.00°
40 OVCAR-5 1.86°  3.95° 826" >1.00° >100° >1.00° 229° 484" >1.00° 1.61° 3.73° 8.66°
41 OVCAR-8 1.89°  332° 585 >1.00° >1.00° >1.00° 233" 518 >100° 1.62° 335 693
42 SK-OV-3 2128 376" 667" >1.00° >1.00° >100° 7.78 1.00°  >1.00° 249 784" >1.00"
Renal cancer
43 786-0 138" 284> 584 >100° >1.00° >1.00° 175 351" 7.05 175 326" 6.05°
44 A498 1.62° 299"  555°  >1.00° >1.00° >100° 218" 491" >1.00° 1.74® 336" 6.52°

45 ACHN 125 250°  500° >1.00° >100° >1.00° 1.67° 320° 6.14° 1.81" 407 917
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46 CAKI-1 141°  3.05°  657° >1.00° >1.00° >100° 3.06° >1.00° >100° 209° >1.00° >1.00°
47 RXF 393 566° 1.96° 512 >1.00° >1.00" >1.00" 175 371® 789" 150° 336> 756
48 SN12C 147 294° 590 >100° >1.00° >1.00" 3.03" 1.00*  1.00° 189"  3.66°  7.09°
49 TK-10 139° 2.75°  544°  >1.00° >1.00° >1.00° 1.64° 315" 604" 165" 318" 614°
50 U0-31 1.72° 315" 5745 752 >1.00° >1.00° 1.87° 336" 6.02° 181" 348 670"

Cancer of the prostate
51 PC-3 183" 355" 689" >1.00° >1.00" >1.00° 274"  6.05° 1Lo0* 177 403>  920°
52 DU-145 1.82°  323° 573" >1.00° >1.00° >100" 1.94° 374 721> 178 329" 608
Breast cancer
53 MCF7 233 506" >6.89" >1.00° >1.00° >100° 174" 439° 1.00° 148 317" 679"
54 MCF7/ADR-RES  2.26°  4.74® 994 >1.00° >1.00° >1.00° 270° 562° 1.0 203* 453" >100°
55 MDA-MB-231/ATC 1.36°  2.80° 575 >1.00" >1.00" >1.00° 153 351 805° 143" 298 619
56 HS 578T 209° 517°  >100° >1.00° >1.00° >1.00° 3.65° >1.00" >100" 3.00° >100" >1.00°
57  MDA-MB-435 170> 3.14°  581° >1.00° >1.00° >1.00° 284"  7.18" >1.00° 188" 356" 6.74°
58 MDA-N 170 3.13°  574°  >100° >1.00° >1.00° 278 >100° >100" 193* 410 872°
59 BT-549 1.80° 323 583 >1.00° >1.00° >1.00" 1.88° 3.74° 745> 167° 3.70°  8.16°
60 T-47D 139 320 738" 549 >1.00° >1.00° 1.52° 8.10° 1.00°  1.04°  244° 574

1 Ie If Ig Ii i

2 Gls TGI LCs, Gl, TGI LCs Glss, TGI LCsx Glsy TGI  LCx Gls, TG  LCs
3 1.47° 3670 920 3.00° 733 569 3.60° >100° >1.00° 1.72° 529° 735" 362 932" >1.00°

4 1.85° 442 >100° 275 615 6.60° 3.58° 856° >100° 3.02° 7.8 >1.00° 324° 9.17° >1.00°
5 - - -~ - - - 527° >1.00° >1.00° 2.72° 6.76° >1.00° 4.20° >1.00° >1.00°
6 1.56°  3.93° 990> 231° 827° 6.10° 3.90" >100° >1.00" 1.90° 501° >100° 348 >1.00" >1.00°
7 1.92°  452° >1,00° 1.14° 321° 9.02° 830° >1.00° >1.00° 220° 5.50° 7.93° 378 >1.00° >1.00°
8 239" 6.04° >100° 866° 337° >1.00° 347° >1.00° >1.00° 249 1.28° 7.52° 293" 828" >1.00°

9 261° 627" >100° 1.67° 3.82° 878 >1.00° >1.00" >1.00° 155> 324* 6.77° 6.04" >1.00° >1.00°
10 1.79° 428 >100° 1,80° 4.60° >1.00° >1.00° >1.00° >1.00"° 2.14° 419" 823" >1.00° >1.00" > 1.00"
11 1.94°  424° 93> 195 369" 7.0 >1.00° >100° >1.00° 157 3.09" 605" 557" >1.00" >1.00°

HOP-92 138" 358 930°  7.79° 218" 543" - - - - - - - - -
12 207° 388" 727°  1.96° 389" 7.74° >1.00° >1.00° >1.00° 1.78° 333" 624° 556° >1.00° >1.00°
13 1.94°  386° 7.66° 1.81° 3.81° 803" >1.00" >1.00° >1.00° 1.70° 332° 645> 649" >1.00" >1.00°
14 1.95°  3.66° 6.85" 1.83" 333" 6.05° >1.00° >1.00° >1.00° 1.78° 3.16" 562° >1.00° >1.00° >1.00°
15 153 321°  671° 542°  215° 678" >1.00" >1.00° >1.00° 432° 179" 549" 621° >1.00" >1.00°
16 1.79° 334 625°  1.02°  240° 565 >1.00° >1.00° >100° 3.07° 799 833" 480" >100" >1.00°
17 1.68°  324° 622 1,30° 258 514° >1.00" >1.00° >1.00° 1.79° 3.18° 564" 344" >1.00" >1.00"
18 L80° 336"  627°  3.79° 144" 438  1.08° >1.00° >1.00° 1.92° 415 895 479" >1.00° >1.00°
19 1.66° 359 777 671 226°  651°  5.42° >1.00° >1.00° 3.18 1.10° 403> 327" >1.00" >1.00°
20 1.84° 342 636° 397 139° 391° 289" 864° >1.00° 2.56° 8.64° 450" 2.75° 8.00° >1.00°
21 1.68° 326" 633 172 336" 6.54° >1.00° >1.00° >1.00° 1.78° 339" 644> 446> >1.00° >1.00°
22 1.63°  3.17° 618 432° 152" 478 616" >1.00° >1.00° 2.10° 433 890° 346" >1.00° >1.00°
23 2,10° 457" 998 249" 6.59° >1.00° >1.00° >1.00° >1.00° 238 606" >1.00° 567 >100" >1.00°

24 247°  6.89" >100° 1.89° 6.03° >1.00° >1.00° >1.00" >1.00° 1.57° 384" 941° >1.00° >1.00° >1.00°

25 212° 379 6.78%  1.42° 292 599 263 808 >1.000 1.72° 351" 7.17° 227° 648 >1.00°

26 1.99°  4.12° 851° 1.75° 345 679 >1.00° >1.00° >1.00*° 1.62° 298 546" >1.00" >1.00° >1.00°

27 260" 460" 814 132° 280" 595 818 >1.00° >1.00° 1.60° 299" 559° 427° >1.00* >1.00°

28 1.67° 3.19° 606" 1.73% 3.16° 578" 586° >1.00° >1.00° 1.63° 299° 547° 396" >1.00° >1.00°

29 177 327°  6.01°  L.15° 239 495° 489 >100° >1.00° 5.62° 191° 505° 3.18 >100° >1.00°

30 164  326° 646° L15° 278 670 >1.00° >1.00° >1.00° 2.06° 444 958 >1.00° >1.00° >1.00°

31 234> 450°  865°  1,23° 305" 758 >1.00° >1.00° >1.00° 135° 361> 969 6.61° >100° >1.00°

32 259 5.53° >100"° 1.36° 3.82° >1.00° >1.00° >1.00" >1.00° 1.77° 378" 8.07° 6.73° >1.00° >1.00°
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33 1.76° 365> 7.59°  1.01° 223% 496° 562° >1.00° >1.00° 2.01° 385 739° 470° >1.00° >1.00°
34 1.59° 3.0 570°  8.63° 209 457 531° >1.00° >1.00° 9.70° 2.14° 463> 383" >100" >1.00°
35 L76°  320° 6.00° 1.56° 3.04° 591° >1.00° >1.00° >1.00° 135° 276" 529° 475 >1.00° >1.00°
36 179 3.77° 793°  1.13° 267" 6270 595 >1.00° >1.00° 132° 303 698 264" 765 >1.00°
37 1.79°  339° 642 6.66° 2.02° 469 631° >100° >1.00° 9.065 2.13* 4.64° 399 >1.00"° >1.00°
38 1.72° 356 739 137°  2.74° 548 >1.00° >1.00° >1.00° 2.88° 1.01° 324° 48" >1.00° >1.00°
39 L90*  4.09°  8.79°  134°  269° 542° 9.12° >1.00° >1.00° 142° 274® 526° 521" >1.00° >1.00°
40 219° 415 786> 1.55°  323° 675* >1.00° >1.00° >1.00° 1.80° 3.73* 771" 5.03° >1.00° >1.00°
4] 2,10 3.84°  7.04°  200°  4.02° 8.10° 449 >1.00° >1.00° 187" 358 687" 251" 581" >1.00°
42 313 8.66° >1.00° 1.67° 476" >100° >1.00° >1.00° >1.00° 1.37° 279° 568 >1.00° >1.00° > 1.00°
43 1.73° 323 6.05°  1,42°  3.03° 646 >1.00° >1.00° >1.00° 6.18 193 454° 606 >1.00° >1.00°
44 1.66°  337° 683° 1,70° 357° 752 >1.00° >1.00° >1.00° 159° 293° 542 512° >1.00° >1.00°
45 161> 351" 763" 1.42° 282" 559 >100° >1.00° >1.00° 4.07° 147° 383 653 >1.00° >1.00°
46 259°  >1.00" >1.00° 898 3.09° 976 >100° >1.00° >1.00° 842° 207° 455 851" >1.00° >1.00°
47 1.54° 339" 750 6.64° 253° 752 >100° >1.00° >1.00° 2.10° 427 870° 172 >1.00° >1.00°
48 233 590° >1.00° 1.44° 3.09° 663" >1.00° >1.00° >1.00° 1.27° 295> 688 698 >1.00° >100°
49 146"  2.84° 552° 1.44° 280" 545 >1.00° >1.00° >1.00° 1.19* 241° 491° >1.00° >1.00° >1.00°
50 1.68°  3.12° 578°  1.59° 320 646° >1.00° >1.00° >100° 157° 3.02° 583% 381" >100° >1.00°
51 246° 510" >1.00° 188 4.49° >1.00" >1.00° >1.00° >1.00* 1.73° 3.84° 855" 554" >100" >1.00°
52 1.67° 3.08° 567° 149" 282 535 >1.00° >1.00° >1.00° 151" 286> 543° 4.00° >1.00° >1.00°
53 236" 426" 7.70°  496° 188" 6.01° 3.64° >100° >1.00° 826° 3.07° >1.00° 555 >1.00" >1.00"
54 207" 422 857" 1,70°  361° 7.64° 921° >1.00° >1.00° 230° 622° >1.00° 3.12° 828° >1.00°
55 1.33° 308 713 1.15°  252° 554° >1.00° >1.00° >1.00° 1.67° 3.13° 585" 299" >100° >1.00°
56 201 581° >1.00" 2.10° 7.67° >1.00° >1.00° >1.00° >1.00° 2.40° 6.75° >1.00° 886" >100° >1.00°
57 177 354 708  4.03° 141> 4.01° 506" >1.00° >1.00° 1.76° 316" 566° 234" 586" >1.00°
58 171 382" 852 3.09° 120 423% 535" >1.00° >1.00° 140° 273° 530" 225 698 >1.00°
59 136" 288 610" 1.02° 235" 541" >1.00° >100° >1.00° 1.53° 287° 537 351" 923" >1.00°
60 125" 3.10°  7.65°  5.74° 214" 572 >1.00° >1.00° >1.00° 1.17° 3.84° >1.00° 4.88° >1.00° >1.00°
1 Ik lla Iib Tlc Id

2 Glsg TGl LGy  Glsg  TGI LGy Glyy  TGL  1Csp  Glg - TGI LGy Ol TGL LG
3 476° 1.92° 886° 531° >1.00° >1.00° >1.00° >1.00° >1.00* >1.00° >1.00° >1.00° 874" >1.00° >1.00°
4 335 7.69° >1.00° >1.00° >1.00° >1.00° >1.00" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00*° >1.00° >1.00°
5 5.70° 851" >1.00° >1.00*° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >100° >1.00° 1.97° >100" >1.00°
6 1.19°  3.03°  7.70°  246° 448° >1.00° 431° >1.00"° >1.00° >1.00° >1.00"° >100° 6.03° >100" >1.00°
7 2.08° 440 913 537° >1.00° >1.00° >1.00° >100° >1.00° >1.00° >100° >1.00° 587° >100" >1.00°
8 1.60° 393 964" 188" >100° >1.00 225° >100° >1.00° 9.82° >100° >100° 737 >1.00° >1.00
9 1.96°  5.62° >1.00° 1.53° 687° >1.00° >1.00*° >100° >1.00° 591° >1.00° >1.00° >1.00° >1.00° >1.00"
10 195°  473° >1.00° 2.60° >1.00° >1.00° 426" >1.00° >1.00° 4.50° >1.00° >1.00° 738" >1.00° >1.00°
1t ’ 232 511" >1.00° 647° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 870° >1.00" >1.00°
HOP-92 1.66° 335 676° 153 >1.00"° >1.00° >1.00° >100° >1.00° 4.98° >100° >1.00° - ~ -
12 1.86° 377" 7.63% >1.00° >1.00° >1.00° >1.00° >100° >1.00° 295 >100° >100° 725" >1.00° > 1.00°
13 1.96° 358 655" >1.00" >1.00° >1.00° >1.00*° >1.00° >1.00° >1.00° >1.00° >1.00° 8.06° >1.00° >1.00"
14 169" 334" 660" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00" >1.00° >1.00° >1.00° >1.00° >1.00"
15 153 311 613 >1.00° >1.00° >1.00° >1.00° >100° >1.00° >1.00° >1.00° >1.00° 4.19° >1.00° > 1.00"
16 1.42° 289" 586" >1.00° >1.00" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00"° > 1.00°
17 1.94° 347 619 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 5.51° >1.00" > 1.00°
18 127° 253 503° - - — - >1.00° >1.00° >1.00° >1.00° >1.00° >1.00*° >1.00° > 1.00°
19 1.53*  3.88° 9.80° >1.00" >1.00° >1.00° >1.00° >100° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° > 1.00°

20 1.42°  322°  7a3%  253° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° > 1.00°
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21 151  2.87° 547" 626" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00* >1.00" > 1.00°
22 1.12°  245°  534° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00" >1.00° >1.00° >1.00° >1.00°
23 246°  797° >1.00° 5.18° >100" >100° >100° >1.00° >1.00° 5.18 >100" >100° 885" >1.00" >1.00°
24 284"  790° >1.00° 4.25° >100° >1.00° >1.00° >1.00"° >1.00° >1.00° >1.00° >1.00" 1.53* >1.00" >1.00°
25 221 4.89° >1.00° 3.25° >100"° >1.00° >1.00° >1.00° >1.00° 3.86° >100" >100° 2.02° >1.00° >1.00"
26 204° 392 753° 497 >1.00° >1.00° >1.00° >1.00° >1.00° 3.91° >1.00° >1.00° 3.04®° >1.00" >1.00°
27 1.68°  3.66° 798" 296° >1.00° >1.00° 250° >1.00° >1.00° 2.65° 844 >100° 127° 864" >1.00°
28 1.89° 361" 6.88° 388 >1.00° >1.00° >1.00° >1.00° >1.00° 3.55° >1.00° >1.00° 3.34° >1.00° >1.00"
29 142" 282° 562° 484" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00* >1.00° >1.00°
30 1.89°  434°  9.95° >1.00° >1.00"° >1.00° >1.00° >1.00*° >1.00° >1.00° >100" >1.00° >1.00*° >1.00° >1.00°
31 2.00° 436° 951" >1.00" >1.00° >1.00° >1.00° >100" >100° >100" >100° >1.00° >1.00° >1.00° >1.00°
32 241°  474° 930° 1777 868 >1.00° >1.00° >1.00" >1.00° >1.00° >1.00° >100° 9.90° >1.00" >1.00°
33 - - - - - - - - - - - - - - -
34 153 293® 562° 229" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00* 1.89° >1.00° >1.00°
35 1.62°  332°  6.80° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00" >1.00" >1.00°
36 1.76°  424° >1.00° 1.75° >1.00" >1.00° >1.00° >100"° >1.00° >1.00° >100° >1.00° 6.95° >1.00" >1.00°
37 146>  3.00° 616" 238 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00" >100" 845" >1.00" >1.00"
38 1.82° 390" 833° >1.00° >1.00° >100° 7.46® >100* >1.00" >1.00" >1.00° >100° >1.00° >1.00" >1.00"
39 1,54° 325 6.85° 265" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 5.62° >1.00° >1.00°
40 203 417° 857° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00°
41 1.97°  4.16° 877° 889" >100° >1.00° >1.00° >100° >100° 226° 7.31° >100° >1.00° >1.00° >1.00°
42 337° 838 >1.00° 437° >100° >1.00° >1.00° >1.00° >100° 945° >1.00° >1.00° 836" >100" >1.00"
43 1.72° 331> 636> 3.39° >1.00° >1.00° >1.00° >1.00° >100° 833° >100° >1.00° 826" >1.00" >1.00°
44 1.60° 299  5.60° >1.00° >1.00° >1.00° >1.00° >1.00° >100° >1.00*° >1.00° >1.00° >1.00° >1.00" >1.00°
45 156"  3.02°  585° 9.10° >1.00° >1.00° >1.00° >1.00" >1.00° >1.00° >1.00° >1.00° 5.07° >1.00° >1.00°
46 1.52° 379" 9.44° >1.00" >1.00"° >1.00° >1.00° >100" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00°
47 1.07° 258" 623° 255 651" >1.00° >1.00° >1.00° >1.00° >100° >1.00° >1.00° 4.16° >1.00° >1.00°
48 269 7.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00* >1.00° >1.00° >1.00* >1.00°
49 174 324" 606" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00* >1.00° >1.00° >1.00° >1.00" >1.00°
50 1.86°  344®  637° 1.50° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00 128" >100" >1.00°
51 230° 485° >100° 3.35° >1.00° >1.00° >1.00* >1.00° >100° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00"
52 177 321°  5.82°  433° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 858" >1.00° >1.00°
53 205° 431" 9.09°  6.15° >1.00° >1.00° >1.00* >1.00° >1.00° 594° >1.00° >1.00° >1.00° >1.00° >1.00°
54 251 6.12° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 3.18° >1.00" >1.00° >1.00"° >1.00° > 1.00°
55 1.94°  386° 7.67° 670° >100" >1.00° >1.00° >100" >1.00° 3.17° >1.00° >1.00° >1.00° >1.00° >1.00°
56 222° 972 >1.00° 1.54° >1.00° >1.00° >1.00*> >1.00° >1.00° — >100° >1.00° 2.10° >1.00° >1.00°
57 2.13° 4.14° 8.04° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >100° >1.00° >1.00° >1.00"
58 184"  374*  7.58° - >1.00° >1.00° >1.00> >1.00° >1.00° >1.00* >1.00° >1.00*° >1.00° >1.00" >1.00"
59 1,76°  3.49%  6.92° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00" 4.01° >1.00* >1.00° 484° >1.00"° >1.00°
60 124 332° 889" 351" >1.00° >1.00° >1.00° >1.00° >1.00° 1.17° >1.00° >1.00° 6.51° 561° >1.00°
1 I 1f Iig I Ij

2 Gl TGL LCsy Gl TGI  LCs Gl  TGL  LCsy Gl TGL  LCsy  Glyy  TGL  LCsy
3 >1.00" >1.00" >1.00° >1.00" >1.00° >1.00° >1.00° >1.00" >1.00° >1.00° >1.00" >1.00" >1.00° >1.00" >1.00"
4 >100° >1.00° >1.00° >1.00° >1.00" >1.00° >1.00° >100" >1.00° >1.00* >1.00° -1.00° >1.00° >1.00° >1.00°
5 >1.00* >1.00° >1.00° >1.00° >1.00° >1.00* >1.00° >1.00* >1.00 - >1.00° >1.00° >1.00* >1.00° >1.00°
6 >1.00° >1.00° >1.00° >1.00" >1.00" >1.00° >1.00° >1.00" >100° >1.00° >1.00° >1.00° >1.00° >1.00" >1.00°
7 >1.00° >1.00° >1.00° >1.00° >1.00" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00"
8 >1.00* >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00" >1.00° >1.00° > 1.00° >1.00° >1.00°
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9 >1.00° >100° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >100*° 3.38° >1.00° >1.00
10 >1.00° >1.00° >1.00* 5.77° >100° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00*° > 1.00°
11 >1.00° >1.00° >1.00° >1.00° >100° >1.00° 5.11° >1.00° >1.00° 8.77° >1.00° >100* 4.94° >1.00° >1.00°
HOP-92  >1.00° >1.00° >1.00° >1.00° >1.00° >1.00*° — - ~  >100° 765° >100" 178 >1.00° >1.00°
12 >1.000 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00" >1.00° >100° 138 >1.00° >1.00* 1.80° 8.61° >1.00°
13 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >100" >100° 100° >1.00° >1.00° >1.00° >1.00" >100° >100°
14 >1.00° >1.00" >1.00"° >1.00* >1.00" >1.00° >1.00" >1.00" >1.00*® >1.00° >1.00" >1.00° >1.00° >1.00° > 1.00°
15 >1.00° >100° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 594° >1.00° >1.00° >1.00° >1.00*° >1.00"
16 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00*° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00*° >1.00°
17 >1.00° >1.00° >1.00* >1.00° >1.00° >1.00° >1.00* >1.00° >1.00° >1.00° >1.00° >1.00"° >1.00* >1.00° >1.00°
18 >1.00° >1.00° >1.00° -  >100° >100° >100° >1.00° >1.00° >1.00° >1.00° 1.00° >1.00° >1.00° >1.00°
19 >1.00° >,00° >1.00° >1.00*° >100° >1.00° >1.00° >1.00*° >1.00° >1.00° >100" >1.00* >1.00° >1.00* >1.00°
20 >1.00" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >100° >1.00° >1.00° >1.00° >1.00° >1.00 >1.00°
21 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00" >1.00*° >1.00*° >1.00°
22 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00" >1.00" >100° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00°
23 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 4.72° >1.00° >1.00° 3.11° >1.00° >1.00° 887° >1.00*° >1.00°
24 > 1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 3.18° >1.00° >1.00"° 632° >100° >1.00°
25 > 1.00° >100° >1.00° >1.00° >100° >1.00° 2.60° 634° >100° 1.10° >1.00° >1.00° 211° >1.00* >1.00°
26 >1.00° >100° >1.00° >1.00° >1.00° >1.00° 297° >1.00° >1.00° 297° >100° >1.00° 4.68° >100° >1.00°
27 409"  >100° >1.00° 2.63° >1.00° >100° 144> 647" >100° 247° 6.86° >1.00"° 333 6.10° >1.00°
28 > 1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 805> >1.00° >1.00*° 3.01° >1.00° >1.00° 448 >1.00° >1.00°
29 >1.00° >1.00° >1.00* >1.00° >1.00° >1.00*° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00°
30 >1.00° >1.00° >1.00° >1.00° >1.00*° >1.00* >1.00° >1.00° >1.00° >1.00° >1.00*° >1.00° >1.00" >1.00° >1.00"
31 >1.00" >1.00° >1.00* >1.00° >1.00° >1.00" >1.00° >1.00" >1.00° >1.00° >1.00° >1.00" >1.00° >1.00° >1.00*
32 >1.00° >1.00° >1.00° 2.68° >100° >1.00*° >1.00*° >1.00° >1.00* 228 >1.00" >1.00° >1.00° >1.00* > 1.00°
33 - - - - - - -~ - - - - - - - -~

34 >1.00° >1.00° >1.00° >1.00° >100° >1.00° >1.00° >1.00° >1.00*° 5.17° >1.00° >1.00° >1.00° >1.00° > 1.00°
35 >1.00° >1.00° >1.00° >1.00° >1.00"° >1.00"° >1.00° >1.00° >1.00* >1.00° >1.00* >1.00° >1.00° >1.00° >1.00°
36 555" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 1.07° >1.00° >1.00° 6.61° >100* >1.00°
37 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 242° >100° >1.00° 890" >1.00° >1.00°
38 >1.00° >1.00° >1.00° >1.00* >1.00° >1.00° >1.00* >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° > 100"
39 >1.00° >1.00° >1.00° >1.00° >1.00° >100° >1.00° >1.00° >1.00° 1.51° 932" >100° 1.15° >1.00° >1.00
40 >1.00° >1.00° >1.00° >1.00"° >1.00° >100° >1.00° >1.00° >1.00° >1.00* >1.00* >1.00° >1.00° >1.00° >1.00°
41 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 2.84° 754 >100° 847° >1.00° >1.00° 9.94° >1.00° >1.00°
42 >1.00° >1.00° >1.00° >1.00*° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00"° 9.63° >1.00" >1.00
43 >1.00° >1.00° >1.00° >1.00° >1.00"° >1.00° 3.50° >1.00° >1.00° 4.53* >1.00° >1.00° 5.15° >1.00° >1.00°
44 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >100"° >100*° >1.00° >1.00° >1.00° 178° >1.00" >1.00°
45 824°  >1.00° >1.00° >1.00° >1.00° >1.00° >1.00* >1.00° >1.00° >1.00° >1.00° >1.00* >1.00° >1.00° >1.00°
46 >1.00° >1.00° >1.00° >1.00° >100° >1.00° >1.00° >1.00° >100° >1.00° >1.00° >100" 444® >100" >1.00°
47 >1.00° >1.00*° >1.00° >1.00° >1.00° >100° 486 >1.00° >100° 238 >100° >100"° 4.17° >1.00" >100
48 >1.00° >1.00° >1.00° >1.00° >1.00° >100° >100" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00" >1.00"
49 >1.00° >1.00° >1.00* >1.00° >1.00° >1.00° >1.00* >1.00" >1.00° >1.00" >1.00"° >1.00° >1.00" >1.00° >1.00°
50 >1.00° >1.00° >1.00° >1.00"° >1.00" >1.00*° >1.00° >1.00° >1.00° >1.00* >1.00° >1.00*° >1.00* >1.00° >1.00°
51 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00*° >1.00" >1.00" >1.00*° 198  >1.00° >1.00° >1.00° >1.00"° >1.00
52 >1.00° >1.00° >1.00° >1.00° >1.00" >1.00° >1.00° >1.00° >1.00° >1.00* >1.00° >1.00° >1.00* >1.00° >1.00°
53 >1.00* >1.00° >1.00° >1.00° >1.00° >100" >1.00° >1.00" >1.00" >1.00" >1.00" >1.00" >1.00" >1.00° > 1.00°
54 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00*° >100° >100" >1.00° >1.00° >1.00° >1.00" >1.00° >1.00° >1.00°

55 >1.00° >1.00° >1.00° >1.00° >100° >1.00° 2.68° 864° >1.00° >1.00° >1.00° >1.00° 3.87° >1.00° >1.00°
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56 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 2.56° >100° >1.00° 6.58 >1.00° >1.00° 551° >1.00° >1.00°
57 >1.00° >1.00° >1.00° >1.00° >1.00" >1.00° >100" >100" >1.00"° >1.00° >1.00° >1.00° >1.00° >100" >1.00°
58 >1.00° >1.00° >1.00° >1.00° >100° >1.00° >1.00° >1.00° >1.00° —  >100° >1.00° >1.00° >1.00° >1.00°
59 >1.00° >100° >1.00° >1.00° >1.00° >100° >1.00° >1.00° >1.00° 191° >1.00° >1.00° 5.11° >1.00" >1.00
60 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00" >1.00" >1.00° 4.57° >100° >1.00° >1.00° >1.00° >1.00"
1 Ik 11 Im In Ilo

2 Glsg TGl  LCs Gl  TGL  LCs  Gly  TGL  LCsy ~GTsg TG  LCs  Glsg  TGL  LCs
3 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 199° >1.00° >1.00° >1.00"° >1.00° >1.00° 123° 512 >1.00°
4 >1.00° >1.00° >1.00° >1.00° >100° >1.00° 261° >100" >1.00° >1.00° >1.00° >1.00° 1.61° >100° >1.00°
5 597°  >1.00° >1.00° >1.00° >1.00° >1.00° 240° >100*° >1.00° >1.00° >1.00° >1.00° 132° >1.00° >1.00°
6 467°  >1.00° >1.00° >1.00° >1.00° >1.00° 1.34° 634" >1.00"° 945" >1.00° >1.00° 527° 3.09° >1.00°
7 >1.00° >1.00° >1.00° >1.00° >100° >1.00" 146° 7.52° >1.00° >1.00° >1.00° >1.00° 3.46° 401° >1.00°
8 >1.00° >1.00"° >1.00° >1.00° >1.00° >1.00* 9.50° >100" >1.00° 261° >100° >1.00° 1.04° 829 >1.00°
9 >1.00° >1.00° >1.00° 345° >1.00° >1.00° 2.52° >1.00° >1.00° 475° >100*° >1.00° 130° 7.14° >1.00°
10 501°  >1.00° >1.00° >1.00° >1.00° >1.00° 204 728 >100° 201° >1.00° >1.00° 1.36° 639" >1.00°
11 721 >1.00* >1.00° >1.00° >1.00° >1.00° 3.11° >1.00*° >1.00* 2.80° >1.00° >1.00° 3.12° >1.00° >1.00"
HOP-92 1.68° >1.00° >1.00° >1.00° >1.00° >1.00° 130° 383° >100° 1.13* 612° >1.00° 209 684" >1.00°
12 >1.00° >100° >1.00° >1.00° >1.00° >1.00° 147° 646> >1.00° 189 6.62° >1.00" 2.09° 6.87° >1.00°
13 >1.00° >1.00° >1.00° >1.00° >1.00"° >1.00° 240° 754° >1.00° >1.00° >1.00"° >1.00° 244> >1.00° >1.00°
14 >1.00° >1.00° >1.00"° >1.00" >1.00° >1.00° 419° >100° >1.00° 331° >100° >1.00° 3.47° >1.00° >1.00°
NCI-H460  — - - - - - - - -~ >1.00° >1.00° >1.00° - - -
15 467° >1.00° >1.00° >1.00° >1.00° >1.00° 193° >100" >1.00" >1.00° >1.00" >1.00° 1.16° 495 >1.00°
16 >1.00° >1.00° >1.00° >1.00° >100° >1.00° 187° 457° >1.00° >1.00° >1.00° 1.00° 225° 7.20° >1.00°
17 >1.00° >1.00° >1.00"° >1.00° >100° >1.00° 134° 364" 985" >1.00" >1.00"° >1.00° 1.97° 899° >1.00°
18 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 245 >100° >1.00° 529° >100° >1.00° 2.94° >100" >1.00"
19 >1.00° >1.00° >1.00° >1.00° >100° >1.00° 243> >100° >1.00° 297° >1.00° >1.00° 3.06° >1.00° >1.00°
20 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 3.33° >1.00° >1.00° >1.00° >1.00° >1.00° 2.61° 831® >1.00"
21 >1.00° >1.00° >1.00° >1.00° >1.00° >100° 271" >1.00" >1.00° >1.00° >1.00* >1.00° 2.69° >100° >1.00°
22 >1.00° >1.00° >1.00° >1.00° >1.00° >100° 3.81° >100° >1.00*° >1.00° >1.00° >1.00° 6.24° >1.00* >1.00°
23 >1.00° >1.00" >1.00" >1.00° >100° >1.00° 281° >100° >1.00* 282" >1.00° >1.00° 287° >1.00° >1.00°
24 >1.00° >1.00° >1.00" >1.00" >1.00° >1.00° 168 737° >1.00" 219° >1.00° >1.00° 739 658 >1.00°
25 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 1.89° 525° >1.00° 2.39° >1.00° >1.00° 1.59° 551° >1.00°
26 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 349" >100" >1.00" 250° 6.75° >1.00" 3.08° >1.00"° >1.00°
27 1.19°  >1.00° >1.00° >1.00° >1.00° >1.00" 4.66° 4.04° >100° 7.30° 4.00° >1.00° 191° 742> >1.00°
28 >1.00° >1.00" >100° >1.00° >100° >1.00° 289° >100° >1.00° 246° 6.03° >100° 1.65° 474 >1.00°
29 >1.00° >1.00° >1.00" >1.00° >100° >1.00° 190° 978 >1.00° 833° >100" >1.00° 8.02° 328° >1.00°
30 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 228 981" >1.00" >1.00° >1.00° >1.00° 1.98° >100° >1.00°
31 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 222° >100° >1.00"° >1.00° >1.00° >1.00° 248" >100" >1.00°
32 >1.00° >1.00° >100° >100° >1.00° >1.00° 1.82° 580° >1.00° >1.00° >1.00° >1.00° 222° 873° >1.00°
33 - - - - -~ - - - - - - - - - -
34 7.85°  >1.00° >1.00° >1.00° >1.00° >1.00° 1.57° 341 7.44®° >1.00° >1.00° >1.00° 1.13°® 328" 951°
35 >1.00° >1.00° >100° >1.00° >1.00° >1.00° 147° 5.03° >1.00° >1.00° >1.00° >1.00° 1.72° 7.03"° >1.00°
36 3.85°  >1.00° >1.00° >1.00° >1.00° >100" 123° 347 976" >1.00" >1.00° >1.00° 125 4.15° >1.00
37 7.51°  >1.00" >1.00° >1.00° >100° >1.00° 1.83° 7.78° >1.00° 355 >1.00° >1.00° 156" 847° >1.00°
38 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 118" 621° >1.00° >1.00° >1.00" >1.00° 1.29° 481" >1.00°
39 233 >1.00° >1.00° >1.00° >1.00° >1.00° 1.81° 849° >100° 7.69° >100° >1.00° 129° 598 >1.00"
40 >1.00° >1.00° >1.00° >100° >1.00° >1.00° 217° >1.00° >1.00° >1.00° >1.00" >1.00° 2.90° >1.00° >1.00°
41 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 2.03° 637° >1.00° 233° 6.62° >100" 1.80° >1.00° >1.00°
42 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 450° >1.00° >100° 433" >100° >1.00° 1.41° 7.02° >1.00°
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43 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 4.02° >1.00° >1.00° 332° >100° >1.00° 281° >1.00° >100°
44 >1.00° >1.00° >1.00° >100° >1.00° >100° 1.75° 6.95° >100° 276° >100° >1.00° 283 7748 >1.00°
45 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 203" 9.11° >1.00° >1.60° >1.00° >100° 142° >100° > 1.00°
46 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 205" >1.00° >1.00° >1.00° >1.00° >1.00° 18" >100° >1.00°
47 > 1L.00° > 1.00° >1.00° >1.00° >1.00° >1.00° 1.81° >1.00° >1.00° 1.99° 892® >1.00° 1.79° 7.05° >1.00°
48 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 2.86° >1.00° >1.00° 326" >100° >1.00° 4.70° >1.00° > 1.00"
49 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00*° 226° >100° >1.00° 9.67° >100° >1.00° 293° >1.00° >1.00°
50 827°  >1.00° >1.00° >1.00° >1.00° >1.00° 159° 6.41° >1.00° >1.00° >1.00° >1.00° 1.90° 8.19° >1.00
51 464° 100 >1.00° >1.00° >1.00° >1.00° 171> 4.72° >1.00° >1.00° >1.00° >1.00° 143° 494° >1.00
52 >1.00° >1.00° >100° >1.00° >1.00° >1.00* 3.57° >1.00° >1.00° 3.90° >100° >1.00° 3.52° >1.00° >1.00"
53 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 3.84° >100° >1.00° 6.51° >100° >1.00° 1.18 >1.00*° >1.00°
54 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00* 233° 663° >100° 6.59° >100° >1.00° L12° 525 >1.00°
55 >1.00° >1.00°0 >1.00° >1.00° >1.00° >1.00° 194° >1.00° >1.00° 1.13* 3.63° >1.00° 1.60° 6.53° >1.00°
56 3.97°  >1.00° >1.00° >1.00"° >1.00° >1.00° 204° 953° >100° 1.74° 712° >1.00° 159 6.13° >1.00°
57 >1.00° >1.00° >100° >1.00*° >1.00° >1.00° 3.12° 951° >1.00" >1.00° >100° >1.00° 4.54° >100° >1.00°
58 455> >1.00° >1.00° >100° >1.00° >1.00° 186" 7.66° >100" >1.00° >100° >1.00*° 3.61° >100° >1.00°
59 922°  >100° >1.00° >100° >1.00° >1.00° 242° >1.00° >1.00° 227° >100° >1.00° 187" >100° >100°
60 479" >1.00° >1.00° >1.00° >1.00° >1.00° 1.65° 6.63° >1.00° 2.93° >100° >1.00° 337° 291° > 1.00°
1 11 Va IVb IVe vd

2 Glsp TGI LCsy Gly TGI  LCsp Gl TGL LGy Glg  TGL  LCs  Gly  TGI  LCs
3 267°  822° >1.00" 1.05° >1.00* >1.00*° 555 >100° >1.00° 594° 468 >1.00" 3.53° 223° >1.00°
4 375 > 1.00° >1.00° - - - 531°  3.08° >1.00° 4.21° 221° >1.00° 291° >1.00° >1.00°
5 3.10°  >1.00° >1.00° 838 >1.00° >1.00° 861° >100° >1.00° 137° >100° >1.00° 1.06° >1.00° >1.00°
6 9.20° >1.00° >1.00° 229° >100° >1.00° 231° >1.00° >1.00° 232° 901° >1.00" 1.09° 7977 >100°
7 467"  >1.00° >1.00°0 - - - - - - - - - - - -
8 3.00° > 1.00° >1.00° - - - - - - - - - - ~ -~
9 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 7.18° >1.00° >1.00* 9.61° >100" >1.00° 246" 668 >1.00
10 921"  >1.00*° >1.00° 258 7.93° >100° 2.75° 7.77° >1.00° 286> 0.10° >1.00* 1.85° 488 >1.00°
11 >1.00"° >1.00° >1.00" - -~ - - - - - - - - - -
HOP-92 - -~ -~ 138" 292 616" 165" 351" 747° 138 293® 620" 506 185" 4.87
12 >1.00° >1.00° >1.00° >100° >1.00° >1.00° 9.87° >1.00° >1.00*° >1.00° >100° >1.00° 229 7.12° >1.00°
13 4.60°  >1.00° >1.00° 261" 7.05° >100° 261° 858 >100" 2.10° 527° >1.00> 167° 3.72° 828
14 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 858 >100° >1.00° 697° >100° >1.00° 254° 765 >1.00°
NCI-H460 >1.00° >1.00° >1.00° 2.57° >1.00° >1.00° 4.74° 321° >100° 197° >100" >1.00"° 159° 294> 542°
15 1.93° 478° >1.00° - - - - - ~ - - - - - -~
16 754 >1.00° >100° 1.18° 3.15° 840° 146" 335° 7.66° 147° 385 >100° 640° 192° 438
17 >1.00° >1.00° >1.00° 1.51° 3.10° 639° 134° 296 654 255> 501° 985° - - -
18 631>  >1.00° >1.00° 1.74° 3.85° 825 1.60° 3.98° 9.89" 1.66° 3.62° 7.92° 125° 251° s.01°
19 929°  >1.00* >1.00° 923 255" 5.16° 947 235" 566° 1.53° 3.76° 9.24° - - -
20 >1.00° >1.00° >1.00° 2.68° >1.00° >1.00° 145° 438 >1.00° 271° >100° >1.00° 113° 261° 6.03°
21 645>  >1.00° >1.00° 338 >1.00* >1.00° - - - 242 611" >1.00° -~ - -
22 5.09°  >1.00° >1.00° 7.76° 5.23° >1.00° 137° 9.93* >1.00" 875° 983" >100° 103" >]00° >1.00"
23 975"  >1.00° >1.00° 3.08° 6.74° >100* 1.92° 466> >100° 247° 603 >100° 1270 253 503
24 >1.00° >1.00° >1.00° >1.00° >1.00° >100° 4.99° >1.00° >1.00° 7.00° >100° >1.00° 195° 413° 925
25 937°  >1.00° >1.00° .2.38° 516° >1.00° 1.80° 3.94° 862" 2.18° 415 931> 139® 275 545°
26 8.74°  >1.00° >1.00° 3.16° >1.00° >1.00° 3.42° >1.00° >1.00° 228" 652° >1.00° 178 360° 728
27 - - - 555 >1.00° >1.00° 2.84° >100" >1.00° 3.82° >1.00° >1.00° 140° 352° 887
28 >1.00°0 >1.00*° >1.000 - - - 174°  639° >1.00° 228 715 >1.00° 888 455° >1.00°
29 446" >1.00° >1.00° 1.72° 3.75° 8.17° 201° 540° >1.00° 1.76"° 4.02° 920° 1.20° 303" 7.11°
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30 9.08° >1.00° >1.00° 237° 438 985" 1.68° 396" 9.3 204° 435" 930" 1.63° 356" 778
31 >1.00° >100" >1.00° 204> 416° 846° 128 298 693> 201° 4.03° 808 1.06° 224° 474
32 299°  >1.00° >1.00° 1.76° 453 >100° 260° 760" >1.00° 1.99° 435 953 127° 253 503°
33 >1.00" >100" >100° 156" 456" >1.00° 2.74° 873" >1.00° 2.17° 5.60° >1.00° 1.45° 468" >1.00°
34 3.86"  >100" >100° 1.55° 313" 632° 1.68° 357" 759" 1.63° 323" 641" 1.4 235° 484
35 655" >1.00" >1.00° 1.77° 349" 686° 206" 495° >100" 1.80° 3.76° 782 174" 341° 669
36 329 >1.00° >1.00° 1.66° 3.64° 795 206" 580" >1.00° — - - 147 339°  7.82°
37 >1.00° >1.00° >1.00° 1.83° 4.03° 888" - - - 196" 419" 896° 146" 277° 526
38 >1.00° >1.00° >1.00° 1.61° 335 695° 2270 598 >1.00" 1.77° 3.65° 754 1.11° 231° 481®
39 1.84°  >1.00° >1.00° — - - - - - - - - - - -
40 875°  >1.00" >1.00° 249° 6.18° >1.00° 2.01° 475" >100° 220° 526° >100° 1.66° 3.04® 556
41 >1.00° >1.00" >1.00° 232° 736" >1.00° 202° 498 >1.00° 207° 541° >1.00° — - -
42 8.04° >1.00" >1.00° >1.00° >1.00* >1.00° >1.00° >1.00° >1.00° >1.00" >1.00° >1.00"° 4.57° >1.00° > 1.00
43 >1.00° >1.00" >100° 144> 312° 672° 1.42° 344 837 128" 286" 637" 193 >1.00° >100°
44 >1.00° >1.00° >1.00° 219" 577 >100° 253> 600° >1.00° 2.72° 6.16° >1.00° 1.83" 393 847
45 >1.00° >100"° >1.00° 285" 942° >100"" 331° >100° >1.00" 1.99° 428 923° 151" 3.01®° 6.00°
46 >1.00° >1.00° >1.00° 1.16° 245 516° 833° 224° 543" 691° 198 471® 359 142° 377
47 345°  >1.00° >1.00° 2.17° 591° >1.00° 2.05° 464 >100° 1.97° 445 >100° 131° 258 5009
48 >1.00° >1.00° >1.00° 148 292 578° 152" 3.14° 649 1.53° 3.01° 593 123° 248 498"
49 >1.00° >1.00" >1.00° 1.72° 361> 758 1.99° 484" >1.00" 225° 468 973* 162° 316" 6.15
50 >1.00° >1.00° >1.00° 3.04" >100° >1.00° 328 >100" >1.00° — - - 1.52° 306"  6.14°
51 460°  >1.00° >1.00° 229° 646" >1.00° 3.04° >1.00° >100° 244° 692° >100° 138 273> 538
52 >1.00" >1.00" >100° 259° 900" >1.00" 263" 948 >1.00" 243° 6.65° >1.00° 153° 287° 535
53 >1.00° >1.00° >1.00° 2.19° 540° >1.00° 121° 365 >100" 208" 523° >100° 1.17° 295° 744
54 >1.00"°  1.00° >1.00° 442° >1.00" >1.00*° 3.49° >100° >1.00° 3.74° >1.00° >1.00° 2.82° >1.00*° >1.00"
55 646°  >1.00" >1.00° 167° 330° 653° 196° 397° 805° 157 321® 657 152° 333" 727
56 475°  >1.00° >1.00*° 3.07° 7.04° >100° 1.64° 423" >100° 2.18° 578° >100° 1.71* 447° >1.00°
57 405  >1.00° >1.00° 198° 528 >1.00° 236" 806 >100° 208" 509 >100" 189° 647° >1.00°
58 492°  >1.00° >1.00° 1.74° 338 657° 158 327 676" 1.84° 358 697" 129 255> 505"
59 1.99° 735 >1.00° 156> 3.03° 591° 1.88° 398" 842" 177° 344" 670° 1.54° 305" 6.04°
60 - - - 1.76° 518" >1.00° 1.76° 7.17° >1.00° 1.88° 536" >1.00° 110" 267" 6.52°
Ve vf IVg Vi Vi
Gl TGl LCqy Gl TG  LCsy Gl  TGI  LCsp Gl  TGI  LCy Gl TGL  LCs
1.56° 5.22° >1.00° 1.76° 6.76° >1.00° 235° 844> >1.00° 1.60° 514 >100° 1.60° 5.13° >1.00°
1.38°  3.90° >1.00*° 1.66° 401° 9.69° 1.88° 483" >100° 1.59° 3.70° 861° 141° 411* >1.00°
146" >1.00° >1.00° 2.51° >1.00° >1.00° 349" >100"° >1.00° 3.00° >1.00° >1.00° 3.49° >1.00° > 1.00°
363 >1.00° >1.00° 254> >100° >1.00" 3.22° >1.00" >1.00° 3.01° >100" >100° 3.60° >1.00* >1.00°
9 >1.00° >1.00° >1.00° >1.00° >1.00° >1.00* >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° 7.91° >1.00° > 1.00°
10 2.79°  9.83° >1.00° 2.14® 566° >1.00° 3.40° >]00° >1.00° 187° 534° >100° 3.08® >1.00° >1.00°
11 - - - - - - - - - - - - - - -~
HOP-92 135 331° 807° 126" 2977 698" 223° 473" >100° 178" 347° 677" 169" 376" 835
12 >1.00° >1.00° >1.00* >1.00° >1.00" >1.00° >1.00"° >1.00° >1.00° >1.00" >1.00° >1.00° >1.00° >1.00° > 1.00"
13 336"  >1.00° >1.00° 283° 7.82° >1.00° 299 936" >100° 3.07° >1.00° >100° 2.88° 8.68° >1.00°
14 >1.00° >1.00° >1.00° 7.22° >1.00" >1.00° >100° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00"° >1.00° > 1.00°
NCI-H460 135°  297° 651° 126" 251° 501°  193° 446" >1.00° 1.5° 338 722° 196 428° 937
15 - - - - - - - - - - - - - - -
16 138 275° 546° 1.64° 304" 564> 136° 277" 5620 145 276" 526" 121" 245" 495
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17

- - - 1.08°  227°  4a77® 268 555" >1.00° 137° 3.0 690° 204> 505 >1.00°
18 1.85° 404> 883° 212 498 >100" 267 671° >100° 271° 7.82° >1.00° 244 6.50° >1.00°
19 ~ - - 1.09° 220° 478° 1.25° 250 500° 128° 2.53° 503° 0 1.54° 288 5.36°
20 2.63° 746" >1.00° 1.81° 458 >1.00° 328 >100" >1.00° 1.63° 4.10° >1.00" 282" >1.00° >1.00°
21 449°  >1.00° >1.00° 5.15° >1.00° >1.00° 598 >1.00° >1.00° 520° >1.00" >1.00° 498 >1.00° >1.00°
22 127 313 7710 - - ~ 1.64°  4.04° 994° 266> 8.05° >1.00° 1.66° 430° >1.00°
23 329°  >1.00° >1.00° 255 7.60° >1.00° 290° >100° >1.00° 201° 563° >1.00° 3.08° >1.00* >1.00°
24 8.48°  >1.00° >1.00° 865 >1.00° >1.00*° >1.00° >100° >1.00° >1.00° >1.00° >1.00° 9.01° >100* >1.00"
25 1.89° 342" 6.18° 203" 403% 799" 194" 359 663" 246" 6.60° >1.000 221° 470" >1.00°
26 371°  >1.00° >1.00° 551° >1.00° >1.00° 424" >1.00° >1.00° - - - - - -
27 4065 >1.00° >1.00° >100° >1.00° >1.00° 9.73° >1.00° >1.00° 321" >1.00° >1.00° >1.00° >1.00° > 1.00°
28 2.19° 538" >1.00° 1.87° 4.66° >1.00° 244° 515 >1.00° 242° 6.57° >1.00° 2.14° 500" >1.00°
29 1.69°  3.59°  7.65° 172 369° 7.92° 192 405> 852° 190° 4.15° 908 195° 4.14° 8.80°
30 262°  730° >1.00° 283" 903° >1.00° 3.12° 887" >100° 196° 578 >100* 250 623" >100°
31 1.91°  3.87° 786" 1.39° 280" 561° 1.91° 359 675% 145° 3.05° 638" 1.83° 358 7.02°
32 1.9 617 >1.00° 1.69° 427 >1.00° 294° 759 >100° 1.76° 6.77° >1.00° 199° 4.66° >1.00°
33 1.76° 475" >1000 - - - 1.84°  462° >1.00° 371° >1.00" >1.00° 274> 886" >1.00°
34 8.00° 209 457° 167 3.03° 551° 149 281° 530° 138 2.66° 516 131" 258 508
35 1.96° 496" >1.00° 253° 687° >1.00° 2.05° 519® >1.00° 285" >1.00° >1.00° 202° 460° > 1.00"
36 179 427° >1.00° 244 564% >1.00° 1.77° 368 765 276" 805 >1.00° 198 438" 9.69°
37 426° >1.00° >1.00° 338 >1.00° >1.00° 589° >1.00" >100° - - - 3.96° >1.00" >1.00°
38 - ~ - 1.51° 291" 559 213" 479° >1.00° 1.77° 334° 629° 245 515" >1.00"
39 - - - -~ - -~ - - - - - - - - -
40 3.47°  >1.00° >1.00° 255 695° >1.00" 297" 836" >100° 256° 7.11' >1.00° 3.06° >1.00* >1.00°
41 296°  >1.00° >1.00° 3.04° >1.00° >1.00° 3.99° >100" >1.00° 258 795 >100° 3.11° >1.00° >1.00"
42 >1.00° >1.00"° >1.00* >1.00° >1.00" >1.00° >1.00° >1.00° >1.00° >1.00° >1.00° >1.00" >1.00° >1.00° >1.00°
43 1.74° 452" >1.00° 2.12° 511" >1.00° 208" 495 >1.00° 149° 517" >1.00" 220° 620° >1.00°
44 >1.00° >1.00° >1.00° 4.21° >1.00° >1.00° >1.00° >1.00° >1.00° 6.74° >1.00° >1.00° 8.78° >1.00° > 1.00°
45 3.40°  >1.00° >1.00° 3.81" >1.00° >1.00" 366" >1.00° >100° 360" >1.00° >1.00° 333" >1.00° > 1.00°
46 121° 244> 495°  137° 266" 5.16° 144° 274° 524° 109" 228 478" 136° 264° 5.14°
47 2.14%  439° 902° 303" 875" >1.00° 226° 514" >100° 3.62° >1.00" >1.00° 182" 357° 6.99°
48 1.49° 281"  530° 166> 320° 618 167" 3.04" 552° 139° 268 518 163" 298 546
49 420° >1.00° >1.00° 3.59° >1.00° >1.00"° 3.79° >100° >1.00° 471 >1.00 >1.00° 3.68° >1.00° >1.00°
50 355 >1.00° >1.00° 3.98° >1.00° >1.00° 3.86° >100° >1.00° 457° >1.00*" >1.00° 429" >100* >1.00°
51 3.09°  >1.00° >1.00° 227° 887° >100"° 3.66° >100° >1.00° 246 >1.00" >1.00° 3.19° >1.00* >1.00°
52 2.84°  >1.00° >1.00° 3.13° >1.00° >1.00° 3.10° >100° >1.00° 284° >1.00° >1.00° 2.57° 870° >1.00°
53 229°  5.02° >1.00° 2.12° 493° >100° 224" 515 >1.00° 187° 4.17° 930" 248" 6.19° > 1.00°
54 6.49°  >1.00° >1.00° 429 >1.00° >100° >1.00° >1.00° >100* 549° >1.00° >1.00" 7.71° >1.00° > 1.00°
55 1.46°  320° 7.03%  1.69" 354"  7.40° 190" 395" 818 154° 318 657 199° 416 872°
56 271 >1.00° >1.000 246> 7.86° >1.00° 249" 808 >1.00° 243° 694" >1.00° 295" >100° >1.00°
57 - >1.00° >1.00° 333 >1.00° >1.00° - 6.39° >1.00° 378° >100° >1.00° -  >100° >1.00°
58 1.65°  3.24° 635"  1.82° 444® >100* 198" 430° 935" 152° 298 583" 18 361° 7.04°
59 3100 >1.00° >1.00° 423° >1.00° >100° 325° >100° >1.00° 5.17° >1.00° >1.00° 3.16" 925° >1.00°
60 1.37°  3.59°  941®  200° 553° >1.00"° 1.78° 459" >1.00" 1.50° 3.35° 747" 300" >1.00° >1.00°
1 IVk IVm IVn
2 Glso TGI LCso Glso TGI LCso - Gl TGI LCso
3 227° > 1.00° > 1.00° 2.69° 6.91° > 1.00° 5.24° > 1.00° > 1.00°
4 1.55% 3.82° 9.39° 4.42° > 1.00° > 1.00° - - -
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5 3.08° > 1.00° > 1.00° 7.56° > 1.00° > 1.00° 7.11° > 1.00° > 1.00°
6 2.73% > 1.00° >1,00° 5.43° > 1.00" > 1.00° 2.15° > 1.00° > 1.00°
7 —_ — — — — _ — — _

8 — - — — - — - - -

9 >1.00° > 1.00° > 1.00° > 1.00" > 1.00° > 1.00 > 1.00° > 1.00° > 1.00°
10 1.92° 5.27° > 1.00° > 1.00° > 1.00° > 1.00° 235 6.06 > 1.00°
11 v - - - - - - - - -
HOP-92 2.19° 4.89° > 1.00* 5.27° > 1.00° > 1.00° 1.55° 3.36° 7.30°
12 6.71° > 1.00° > 1.00° >1.00" > 1.00° > 1.00° > 1.00° > 1.00 > 1.00°
13 2.93° 8.69° > 1.00° >1.00° > 1.00° > 1.00° 3.05" > 1.00° > 1.00°
14 > 1.00" > 1.00° >1.00° >1.00" > 1.00° > 1.00° 6.20° > 1.00° > 1.00°
NCI-H460 1.86° 4200 9.60 6.37° >1.00° > 1.00° 1.90° 497 > 1.00*
15 - - - - - - - - -
16 1.47° 2.78° 527° 3.78° > 1.00° > 1.00° 1.34° 341° 8.66"
17 - - - >1.00° > 1.00° > 1.00° 1.42° 2.90° 5,95
18 1.83° 4.21° 9.65° 6.42° > 1.00° > 1.00° 1.70° 4.14° > 1.00°
19 1.35° 2.63° 5.13 407 > 1.00° > 1.00" 1.24° 2.86° 6.60°
20 1.50° 3.53° 7.89 6.92° > 1.00° > 1.00" 1.82° 6.02° > 1.00°
21 3.62° > 1.00" > 1.00° > 1.00" >1.00° > 1.00" 8.49° 2.58" 6.96"
22 2.59° > 1.00" >1.00° 5.36° > 1.00° > 1.00° 1.48" > 1.00° > 1.00°
23 227° 7.43° > 1.00° >1.00" > 1.00° > 1.00" 2.49° 1.81° 496"
24 7.81° > 1.00° > 1.00° >1.00° > 1.00° > 1.00° 6.90° > 1.00° > 1.00°
25 2.31° 5.73° >1.00° > 1.00° > 1.00° > 1.00" 1.71° 421° > 1.00*
26 435° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° 4.60° > 1.00° > 1.00°
27 9.68" > 1.00" > 1.00° >1.00° > 1.00° > 1.00° 2,13 117 > 1.00"
28 1.63° 4.04° > 1.00* > 1.00° > 1.00° > 1.00* 1.76° 6.96° > 1.00°
29 1L.77° 4.04° 9.19" 493 > 1.00° > 1.00° 1.73° 451° > 1.00°
30 1.84° 5.18° > 1.00° 2.42° 9.08" > 1.00° 1.70° 3.45° 7.00°
31 1.62* 3.92° 9.15° > 1.00" > 1.00° > 1.00° 1.27° 2.87° 6.48"
32 1.44° 3.35° 7.80° > 1.00" >1.00° > 1.00° 2.02° 430 9.15"
33 248" 9.76" > 1.00° > 1.00° > 1.00° > 1.00% - - -
34 1.13° 2.34° 4.84° > 1.00° > 1.00° > 1.00° 1.61° 3.30° 6.75°
35 239" 7.12 > 1.00° > 1.00" > 1.00° > 1.00° 1.80° 3.73% 7.72°
36 2.49° 7.61° > 1.00° 2.49° > 1.00° > 1.00° 1.79% 4.94° > 1.00°
37 3.30° > 1.00° >1.00° > 1.00° > 1.00° > 1.00° 1.90° 3.72° 7.29"
38 1.51° 2.84° 5.33° > 1.00° > 1.00° > 1.00° 1.36° 2.82° 5.85°
39 - - - >1.00" > 1.00° > 1.00" - - -
40 2.91° 8.56" > 1.00° > 1.00° > 1.00° > 1.00° 2.12° 5.06° >1.00°
41 2.39° 8.42° > 1.00° >1.00* > 1.00" > 1.00° 2.10° 4.89° > 1.00°
42 > 1.00° > 1.00° >1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00°
43 2.13° 5.53 > 1.00° >1.00* > 1.00° > 1.00° 1.46" 3.37° 7.78°
44 8.87° >1.00 >1.00° >1.00° > 1.00 > 1.00° 1.78° 4.89" >1.00°
45 3.65° > 1.00° > 1.00° >1.00° > 1.00° > 1.00° 3.61° > 1.00° > 1.00°
46 1.25° 2.50" 5.00° 3.19° > 1.00" > 1.00° 1.08" 245" 5.56
47 2.73b 6.57° >1.00° 5.98° >1.00° > 1.00° 3.19° >1.00° > 1.00°
48 1.57° 2.91° 5.40° > 1.00° > 1.00° > 1.00" 131° 267 5.41°
49 3.70° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° 1.66° 3.76° 8.52°
50 3.62° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° 3.49° > 1.00° > 1.00*
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51 242° 8.33° >1.00" > 1.00° > 1.00° > 1.00° 2.14° 5.54° > 1.00"
52 225° 7.43" >1.00" > 1.00° > 1.00° > 1.00 2.05° 6.43° > 1.00°
53 207 5.23° >1.00° > 1.00° > 1.00° > 1.00° 1.66" 4,96 > 1.00°
54 4.12° >1.00° > 1.00" 7.11° >1.00° > 1.00° 4.15° > 1.00° > 1.00%
55 1.79° 428" > 1.00° > 1.00" > 1.00° >1.00° 1.64° 3.38° 6.97°
56 1.79° 7.44° > 1.00° 2.77° > 1.00° > 1.00° 3.02° 4.67° 346°
57 2.86° >1.00° > 1.00° > 1.00° > 1.00° > 1.00" 2.56° 8.36 > 1.00°
58 1.83° 4.17° 9,25 >1.00° > 1.00° > 1.00" 1.40° 2.79° 5.57°
59 3.52° >1.00° > 1.00° >1.00° > 1.00° > 1.00° 1.68° 3.47° 7.15°
60 1.26" 3.02° 7.24° > 1.00° > 1.00° > 1.00 1.76° 5.79° >1.00°
1 Vvd Ve Via

2 Gl TGI LCsq Gls, TGI LCso Glso TGI LCse
3 3.03" 7.78° > 1.00° >1.00* > 1.00° > 1.00" > 1.00" >1.00° >1.00°
4 > 1.00° >1.00° > 1.00" > 1.00° > 1.00° > 1.00° > 1.00° >1.00° > 1.00"
5 > 1.00" > 1.00 > 1.00° 6.35° >1.00° >1.00° - - -

6 > 1.00° >1.00* > 1.00° > 1.00° >1.00° > 1.00" > 1.00° > 1.00° > 1.00°
7 > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00" > 1.00° > 1.00° >1.00°
8 - - - - - - > 1.00° >1.00° > 1.00°
9 > 1.00° >1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00 >1.00° > 1.00°
10 > 1.00" > 1.00° > 1.00" > 1.00° > 1.00* > 1.00° > 1.00° >1.00° >1.00°
11 > 1.00° > 1.00" > 1.00° > 1.00° > 1.00° > 1.00" > 1.00° > 1.00° > 1.00°
HOP-92 > 1.00° > 1.00° > 1.00" > 1.00" > 1.00" > 1.00" > 1.00° > 1.00* > 1.00°
12 > 1.00° > 1.00° > 1.00° >1.00° > 1.00° >1.00° > 1.00° >1.00° > 1.00°
13 > 1.00° > 1.00% > 1.00" > 1.00° > 1.00° > 1.00" > 1.00* > 1.00° > 1.00°
14 > 1.00° > 1.00° > 1.00° > 1.00° > 1.00" > 1.00° > 1.00° > 1.00° > 1.00°
NCI-H460 > 1.00° > 1.00% > 1.00° > 1.00" >1.00" >1.00" > 1.00° > 1.00° > 1.00°
15 > 1.00° > 1.00 > 1.00° > 1.00° > 1.00° > 1.00° > 1.00" > 1.00° > 1.00°
16 > 1.00° >1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° >1.00 > 1.00°
17 > 1.00° > 1.00° >1.00° > 1.00° > 1.00° > 1.00* > 1.00° > 1.00° > 1.00°
18 > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00°
19 > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00" > 1.00° > 1.00° > 1.00°
20 > 1.00" > 1.00° > 1.00° > 1.00" > 1.00° > 1.00° > 1.00° >1.00° > 1.00"
21 > 1.00° > 1.00 > 1.00% > 1.00° >1.00" > 1.00° > 1.00° > 1.00° >1.00°
22 > 1.00° > 1.00° > 1.00" > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00°
23 > 1.00° >1.00° > 1.00° > 1.00" > 1.00° > 1.00" > 1.00 >1.00°" > 1.00"
24 > 1.00° > 1.00° > 1.00° >1.00* > 1.00° > 1.00° > 1.00" > 1.00° > 1.00°
25 - - - - - - - - -
26 > 1.00° > 1.00° > 1.00° > 1.00°" > 1.00° > 1.00" > 1.00° > 1.00° > 1.00°
27 > 1.00" >1.00° > 1.00" > 1.00" > 1.00° > 1.00* - -~ -
28 > 1.00° >1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00°
29 > 1.00° > 1.00° > 1.00" >1.00° > 1.00" > 1.00" > 1.00° >1.00° > 1.00°
30 > 1.00° > 1.00° > 1.00* > 1.00* > 1.00° > 1.00° > 1.00° > 1.00° > 1.00°
31 > 1.00" > 1.00° > 1.00° > 1.00° > 1.00° > 1.00" > 1.00° > 1.00° > 1.00°
32 > 1.00° > 1.00° > 1.00° > 1.00° > 1.00% > 1.00° > 1.00° > 1.00° > 1.00°
33 > 1.00" > 1.00° > 1.00" > 1.00 > 1.00° > 1.00" > 1.00° >1.00° > 1.00°
34 > 1.00° >1.00* > 1.00° >1.00* > 1.00° > 1.00° > 1.00° >1.00° > 1.00"
35 > 1.00° > 1.00° >1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00°
36 > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° >1.00° > 1.00°

37 >1.00° > 1.00° > 1.00° >1.00* > 1.00° > 1.00° >1.00° > 1.00° > 1.00°
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38 > 1.00* >1.00" > 1.00* > 1.00" >1.00° > 1.00* - - -
39 > 1.00° > 1.00° > 1.00" >1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00°
40 > 1.00° > 1.00°" > 1.00° > 1.00" >1.00° > 1.00° > 1.00° > 1.00° > 1.00*
41 > 1.00° > 1.00° > 1.00° > 1.00" >1.00° > 1.00° > 1.00" > 1.00° > 1.00"
42 > 1.00° > 1.00° > 1.00° >1.00° >1.00° > 1.00° > 1.00° > 1.00° > 1.00°
43 > 1.00° > 1.00° > 1.00" > 1.00° >1.00* > 1.00° > 1.00° > 1.00° > 1.00°
44 > 1.00* > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° >1.00* >1.00* > 1.00°
45 > 1.00° > 1.00° > 1.00° > 1.00° >1.00° > 1.00° > 1.00° > 1.00° > 1.00°
46 > 1.00° > 1.00° > 1.00° > 1.00° >1.00° > 1.00" > 1.00° > 1.00° > 1.00°
47 > 1.00% > 1.00° >1.00* >1.00" > 1.00° > 1.00% > 1.00° >1.00* > 1.00°
48 > 1.00" > 1.00° > 1.00° > 1.00° > 1.00° > 1.00" > 1.00° > 1.00° > 1.00°
49 > 1.00° > 1.00° >1.00° >1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00°
50 > 1.00° > 1.00" > 1.00° > 1.00° >1.00° > 1.00" > 1.00° > 1.00° > 1.00%
51 > 1.00° >1.00* > 1.00* > 1.00° >1.00° > 1.00* > 1.00° >1.00° >1.007
52 > 1.00° >1.00° >1.00% > 1.00" >1.00° >1.00" > 1.00° > 1.00* > 1.00°
53 > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° >1.00° 7.50° > 1.00° > 1.00"
54 > 1.00° > 1.00° > 1.00" >1.00" >1.00° >1.00° > 1.00° > 1.00° > 1.00°
55 >1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00° > 1.00" > 1.00° >1.00°
56 > 1.00° > 1.00° >1.007 > 1.00" >1.00° > 1.00* > 1.00% > 1.00° >1.00°
57 > 1.00° > 1.00° > 1.00° > 1.00" > 1.00° > 1.00° > 1.00" > 1.00° > 1.00°
58 > 1.00° > 1.00° > 1.00° >1.00° > 1.00° >1.00° > 1.00° > 1.00* > 1.00°
59 > 1.00° > 1.00° > 1.00° >1.00° > 1.00° > 1.00" > 1.00° > 1.00° > 1.00°
60 > 1.00" >1.00° > 1.00* > 1.00" >1.00" > 1.00" > 1.00° > 1.00" > 1.00°
1 Vib Vila

2 Gl TGI LCs Gls TGI LCso

3 2.30° 9.19° > 1.00° 3.34¢ 237 > 1.00°

4 > 1.00° > 1.00° > 1.00° 2.86° 8.84¢ -

5 > 1.00° > 1.00° > 1.00° 2.42° 1.31¢ > 1.00°

6 > 1.00° > 1.00° > 1.00° 4.744 - > 1.00°

7 > 1.00° > 1.00* > 1.00° — — -

8 > 1.00° > 1.00° > 1.00° 1.91° 5.56° 3.89°

9 > 1.00° > 1.00° > 1.00° 1,86 3.26" 5710

10 > 1.00° > 1.00° > 1.00° 1.04° 2220 471°

11 > 1.00° >1.00° >1.00° 1.94° 425° 9.30
HOP-92 > 1.00° >1.00* > 1.00° 5.36° 1.96¢° 5.49"

12 > 1.00° >1.00° >1.00° 2.08° 4.07° 7.95

13 > 1.00° > 1.00° > 1.00° 1.32° 3.03° 6.91°

14 > 1.00° > 1.00° > 1.00" 1.84° 3.35° 6.10°
NC,-H460 > 1.00° > 1.00° > 1.00° 2.57° 7.93° > 1.00°

15 > 1.00° > 1.00°* > 1.00° 5.73¢ 2.97° 1.97°

16 > 1.00° > 1.00° > 1.00° 1.31° 2.64° 5.33°

17 > 1.00° >1.00° >1.00° 2.41° 6.70° > 1.00°

18 > 1.00° > 1.00° > 1.00° 1.56° 2.90° 539

19 > 1.00° > 1.00° > 1.00° 3.06° 1.47° > 1.00°

20 >1.00° > 1.00° >1.00° 2.28° 6.92° 2.52°

21 > 1.00° > 1.00° > 1.00° 1.41° 2.71° 5.20°

22 > 1.00° > 1.00° > 1.00° 1.17° 2.46° 5.14°

23 > 1.00° > 1.00° > 1.00° 1.32° 3.22° 7.88"

24 >1.00° > 1.00° > 1.00° 2.59% 737 >1.00*
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25 - - - 1.51° 3.59° 8.57°
26 > 1.00° > 1.00° > 1.00° 1.82° 321° 5.66"
27 _ - 1.48° 2.84° 542
28 > 1.00° >1.00° > 1.00° 140 2.76" 5.45°
29 > 1.00° > 1.00° > 1.00? 2.11° 6.93° 2.57°
30 > 1.00" > 1.00° >1.00° 2.14° 6.43° 237°
31 > 1.00° > 1.00° > 1.00" 1.72¢ 3.09° 5.56°
32 > 1.00° > 1.00° > 1.00° 2.02° 4.23° 8.86°
33 > 1.00° > 1.00° > 1.00° 1,11° 231° 4.31°
34 > 1.00° >1.00° > 1.00° 1.54° 2.88% 537°
35 > 1.00° > 1.00° > 1.00° 7.71° 2.34° 6.02°
36 > 1.00 >1.00* > 1.00° 1.73° 3.51° 7.11°
37 > 1.00° > 1.00° > 1.00° 3.99° 1.61° 4.02°
38 - - - 3.27° 1.27° 3.57°
39 > 1.00% > 1.00° > 1.00° 1.65" 3.01° 5.49°
40 > 1.00° > 1.00° > 1.00° 1.49° 2.81° 5.30°
41 > 1.00° > 1.00° > 1.00° 2.83° 1.02° 3.19°
42 > 1.00° > 1.00° > 1.00 301" > 1.00° > [.00°
43 > 1.00° > 1.00° > 1.00° 1.74° 3.19° 5.86°
44 > 1.00° > 1.00* > 1.00° 1.57° 3.15" 632"
45 > 1.00" >1.00* > 1.00° 1.83° 4.34¢ 1.08°
46 > 1.00° >1.00° >1.00° 1.81¢ 3.83° 8.10°
47 > 1.00° > 1.00° > 1.00" 2.10° 5.76° 2.05°
48 > 1.00° > 1.00° > 1.00° 1.83° 3.91° 8.32°
49 > 1.00° > 1.00° > 1.00 4.43° 1.60° 4.00°
50 > 1.00° > 1.00° > 1.00° 1.63¢ 3.04° 567°
51 > 1.06° > 1.00° > 1.00° 1.41° 2.74% 5.35°
52 > 1.00° > 1.00" > 1.00° 9.81° 2.15° 4.63°
53 > 1.00° > 1.00° > 1.00° 7.97° 2.62° 7.40°
54 > 1.00" > 1.00° > 1.00° 2.2¢° - -
55 > 1.00° > 1.00° > 1.00° 1.30° 2.61° 5.24°
56 > 1.00° > 1.00° > 1.00° 1.71° 4.46° -
57 > 1.00° > 1.00° > 1.00° 7.98° 2.05° 4.53°
58 >1.00° > 1.00° > 1.00" 3.05° 1.02° 3.20°
59 > 1.00° >1.00° > 1.00? 1.56° 2.92% 5.44°
60 > 1.00° >1.00° > 1.00° 1.94° 421° 9.12°

251074 %1075 % 107% 9% 107" M.

GL,,, TGL, and LC,, determined by interpolation, represent-
ing the drug concentrations corresponding to PG = + 50, 0,
and — 50 (50% growth inhibition, total growth inhibition, and
50% loss of cells, respectively). It should be noted that the
latter parameter does not coincide with the conventional
LC,, value, since these drug concentrations do not result in
the loss of nontumor cells. In some cases, when the charac-
teristic quantities cannot be obtained by interpolation, the pa-
rameters are represented by values above the maximum con-
centration [14].

The screening method used in this study is standard.
Since the maximum concentrations (LC,)) determined by

this method for some well-known antitumor drugs
{adriamycin analogs) such as zorubicin (1.25 x 10™* M),
(5.0x 10> M), and piroxantrone
(2.5 x 10~* M) coincide with the reported values [15] and
are always reproduced, reference to other drugs is not neces-
sary.

daunorubicin

RESULTS AND DISCUSSION

The results of our experiments showed that the antitumor
activity level of some of the tested compounds, such as
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pyrrolines la and Ii and tetrahydropyridine VIla (see Ta-
ble 1), is close to that of the well-known drugs mentioned
above. An analysis of the behavior of compounds belonging
to various classes indicates that pyrrolidines I possess mod-
erate antitumor activity. Substitution of an alky! fragment for
aromatic significantly reduces activity with respect to all of
the tumor cell lines studied. At the same time, replacing the
aromatic radical R! with an azomethine fragment is not as
pronounced. Note also that using an electron-donor
substituent R' in position 4 and an electron-acceptor R in-
creases the cytotoxic effect of pyrrolines 1. On the whole, the
activity of all pyrrolines is more pronounced with respect to
leukemia, melanoma, and cancers of the breast, kidney, and
rectum, although there are activity manifestations in some
other tumor cell lines as well. The maximum antitumor activ-
ity was observed for compounds Ia and Ii.

Upon going to pyrroles I, the overall antitumor activity
exhibits a decrease. This drop is especially manifested in
compounds Ila and Ilo, representing the derivatives of
pyrrolines Ia and Ii, respectively. The action of compounds
ITa and IIi amounts to some suppression of the tumor growth,
while the cytotoxic effect is virtually absent. Note that activ-
ity of the N-unsubstituted pyrrole 11l does not exceed the av-
erage level typical of compounds II.

Dioxabicyclic derivatives [V unsubstituted at position 8
{compound IV1]) exhibit no antitumor properties at all. The
activity markedly increases upon passage to methyl-substi-
tuted analogs IVe ~1Vk: these compounds are capable of
suppressing the tumor cell growth and exhibit cytotoxic ac-
tion (with LCg, up to 4.78 x 10 M) with respect to some
cell subgroups representing rectal cancer (COLO 205,
HCC-2998, and HCT-15), melanoma (M-14, SK-MEL-5),
and kidney cancer (CAKI -1, SNI2C). The activity spec-
trum of tetramethyl-substituted compounds 1Va—1Vd and
I'Vn expands to include the subgroups of breast cancer (HS
578T and MDA-N, LC,; up to 3.46 x 10> M). Similarly to
the case of pyrrolidines I and pyrroles II, the presence of an
aromatic R? (compounds IVa, IVe — IVg, IVn) generally in-
creases the antitumor activity.

No antitumor activity was found in the triazine deriva-
tives V. Only phenyl-substituted compounds IVd and Ve at
maximum concentrations produced a 50% growth inhibition
of leukemia cells (CCRF-CEM and K-562 lines, respec-
tively).

Also inactive were compounds VI and VIII. Only com-
pound Vla produced a 50% growth inhibition for the MCF,
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breast cancer cells and compound VIb (both at maximum
concentrations) fully inhibited the growth of the CCRF-CEM
leukemia cells.

Among the tetrahydropyridine derivatives VII, only
compound Vlla is worth noting for its comparatively high
antitumor activity with respect to all of the tumor cell lines
studied (except for leukemia, where only suppression of the
cell growth was observed). Remarkably, the tumor cells are
affected for the most part at small concentrations of this com-
pound. Repeated experiments allowed this compound to be
selected also for subsequent testing in vivo.

Thus, the results of in vitro screening showed evidence
of the antitumor activity in 2-pyrroline-3,4,4-tricarbonitriles
(I) and 1,2,3.4-tetrahydropyridine-3,3,4,4-tetracarbonitriles
(VID).
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