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a-bromononanoyl chloride,® a-chlorononanoy! chloride,?® sorbyl
chloride,® 2-nanenoyl chloride,” 2,4-dichlorophenoxyacety! chlo-
ride,® and 2,4,5-trichlorophenoxyacetyl chloride® which were
prepared in a manuer similar ta those reported in the literatnre.

3-Ethyl-2-hexenoyl chloride wuas prepared fram the corre-
sponding acid aud BOCL by 2 procedure emplayed far the prepa-
ration of similar acid chlarides;” bp 72-74° (12 mm), vield %47,
This material was characterized by conversion ta 27.

Anilides and Complexes. Method A.—A solution of the sub-
stituted aniline (0.05 mole) and a drop of 80, in 15-18 ml of the
acid anhydride was refluxed for 2-3 hr, cooled, and poured into
water. The anilide was callected, washed with water, and re-
crystallized.

Method B.—The acid chloride (0.035 mole) was added slowly
to a stirred and refluxed solution of the amniline (0.030 mole)
in 150-200 ml of toluene, methyleyclohexane, or a mixture of
these solvents. Reflux wag continued until HCl evolution
ceased. The solution was cooled to allow crystallization or, in
some cases, the solvent was evaporated and the anilide was
recrystallized.

Method C.—The acid chloride (0.05 mole) was added dropwise
to a stirred salutian of the aniline and triethylamine (0.05 mole
of each) in 200-300 ml of ether. The mixture was refluxed for
2-4 hr, cooled, and filtered to remove triethylamine hydrochlo-
ride. The solvent was evaporated and the anilide was recrystal-
lized using activated carbon. In those instances [6 (40), 11
(43), 13 (44), and 14 (45)] in which a complex farmed between
the 4-nitro-3-triflioromethylaniline and the corresponding ani-
lide, the complexes were braken up by dissolving the complex
in ether and adding au excess of ethereal HCl. The precipitated
aniline hydrachlaride was separated and the filtrate was evapo-
rated to yield the anilide. The aniline hydrochloride readily
lost HC! and reverted to the aniline. No reaction occurred
between the complexes and dilute HCL.

Method D.—Bramine (0.014 mole) in 25 ml of CCly was added
dropwise at 0° ta a stirred mixture of 0.014 mole of the unsatu-
rated anilide (26) in 100 ml of CCl; and stirred at 0-3° for 6 hr
and at reflux for 0.5 hr. The solvent was evaporated and the
residue was recrystallized.

Method E.—A solution of 0.003 mole of 24 and 0.006 mole of
potassium acetate in 50 ml of ethanol was refluxed for 2 hr.
The mixture was cooled and filtered, and the filtrate was evapo-
rated. An ether solution of the oily residue was washed with
water, dried, and evaporated.

Method F.—The salt of the anilide was prepared by refluxing
for 2 hr equimolar quantities (0.014 mole) of the anilide (14) and
sodium in 50 m! of dry toluene. Dimethyl sulfate (0.007 male)
was added. The solution was refluxed for 2 hr, washed with
water, dried, treated with activated carbon, and evaporated.

Method G.—Equimolar quantities (0.003 mole) of 4-nitro-3-
trifluoromethylaniline and the 4-nitro-3-triflucromethylanilide
were dissolved i1 35 m! of a 1:1 mixture of methyleyelohexane
and toluene. Upon cooling, the complex precipitated and was
purified by recrystallization.

Infrared Spectra.—The infrared spectra of the solid anilides
and complexes were taken as Nujol mulls using a Beckman IR-5
spectrophotometer. The liquid samples were measured as thin
layers between salt plates.

Bacteriostatic Test Procedure.—The standard procedure used
in screening the compounds against S. gureus (ATCC No. 6538)
was as follows. Stock solutions were prepared by dissolving
100 mg of the test compound in 10 ml of acetone, alcohol, or
other solvent. The stock solutions were diluted serially by
pipetting 2 ml of the stock solutions into 18 ml of sterile nutrient
agar to obtain a 1 X 10% dilution and continuing in the same
manner for dilutions up to 1 X 108 The agar was poured into
Petri dishes, allowed to harden, and spot inoculated with one
drop of a cell suspension of S. aureus which was prepared by
suspending the growth from a 24-hr nutrient agar slant culture
in 10 ml of distilled water. The plates were incubated at 37°
for 48 hr and examined for the presence or absence of growth.
The results reported are the minimum concentration of the test
compound which will completely inhibit the growth of the bac-
teria.

(5) A. Hopwood and C. Weizmann, J Chem. Soc., 1577 (1911).
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As part of our program for the preparation of analogs
of indoloquinones (e.g., Ia)? related to the mitomycin
antibiotics, it was of interest to ascertain those strue-
tural features at C-3 consistent with biological activity.
In this paper we report the preparation of analogs of Ia
wherein the 3-carbamoyloxymethyl group is sub-
stituted with an a-methyl group or is replaced by hy-
drogen, methyl, or certain substituted methyl functions,
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The 3-hydrogen analog IIa was obtained by acid-
catalyzed decarboxvlation of the known quinone acid
II1.2>  Alethylation of the resulting IV to the desired
methoxyquinone Ila was effected with methyl sulfate
and potassium carbonate in acetone. A similar methyl-
ation of l-ethyl-5-hydroxy-2,3,6-trimethylindole4,7-
dione? gave the 3-methyl analog IIb.
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For the preparation of the a-methyl homolog Ib, 1-
ethyl-2,6-dimethyl-5-methoxyindole (V)? was con-
verted to the 3-acetyl derivative VI with acetic anhy-
dride and sodium acetate.?® This ketone was then con-
verted into Ib using the procedures previously described
for the transformation of the corresponding 3-formyl
derivative VII into Ia.2> With respect to the homolog

(1) Paper XVIII: G. R. Allen, Jr., and M. J. Weiss, J. Med. Chem., 10,
23 (1967).

(2) (a) G. R. Allen, Jr., J. F. Poletto, and M. J. Weiss, J. Am. Chem
Soc., 86, 3878 (1964); (b) G. R. Allen, Jr., and M. J. Weiss, J. Med. Chem.
10, 1 (1967).

(3) A.N. Grinev, V. 1. S8hvedov, and A. P. Terent'ev, Zh, Obshch. Khim.,
26, 1449 (1956); Chem. Abstr., 50, 14710¢ (1956).
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Ib, which was obtained as a1 orange oil, we wonld note
that the Hiited amount of material prechided the nsnal
combnstion analysesx; however, the =pectral prapertices
of thiz material scrved (o detbye 1t ax Th,

CH.O R
X
C

V.R=H
VI. R =COCH,
VI, R=CHO

VIII, R=0H
IX. R=(l
X. R=SCOCH,
XI, R=0CO0C H,.

XII, R=0CH

Recent biochemical evidence sugygests that alkylation
may play an important role in the mechanism by which
the mitomyeinsg exert their biological offect.*  One prob-
able alkylation site is the substituted 3-methyl group
with the carbamoyloxy function serving ns the leaving
group.®  Therefore, it was pavticularly pertinent to pre-
pare analogs in which the carbamoyloxy group was re-
placed hy other potential leaving gronp=~ Thus,
treatment of alcohol VIII? with thionyl chloride gave
the 3-chloromethyl derivative IX. which with potas-
sium thioacetate fnrnished thiol ester X. Methanoly-
six of phenylearbonate X1? gave the 3-methoxyimethyl
analog XII; similar treatnient of the frec aleohol VITI
was incffeetivet

Biology.—With the oxeeption  of the  a-methyl
homolog Ih, the varions analogs were inactive when
assuved fnoreitro at 100 wg/ml against representative
bieteria by the agar dilution technique”  The activity
of Th ix less than that of the S-hydroxymethyl ¢rba-
mste T The former componnd inhibits the growth of
Staphylococeus aueeus var, Smith, Siaphylococeus auwrcus,
69, and Steeptococceus pyogenes. C203, at 50 pa/ml.

Experimental Section

General.—Melting points were determined in an open capillary
tube an a Mel-Temp appavatus and are carrected. The petra-
fenm ether nsed wus that fraction hoiling at 30-60° unless specified
atherwize.  Ultraviolet spectra were determined in methanol
solmion using a Cary recarding spectrophotamieter, and the
infrared spectra were derermined in pressed KBr disks with
Perkin-Ishuer  spectrophiotameter (Model 21). Prr spectra
were determined with a Varian A-60 spectrometer nsing tetr-
methylsilane as an internal standard: CDCly was nsed as the
solvent except where noted otherwise; i the deseripntion ol
these spectin, the signals are expressed as as (singlet), xd (donb-
let), ev (triplet), ar xq (qnartet), where z indicates the nnmber i
pratons indicated hy integration.  All evaparations were caried
st ar rediced pressure.

1-Ethyl-5-hydroxy-2,6-dimethylindole-4,7-dione (IV).-—A
suspension of 600 mg (2.28 mimoles) of 1-ethyl-3-hyvdroxy-2,6-
dimethyl-4,7-dloxoindole-3-carhoxylic weid (V) in 100 ml of
concentrated HCl was heated at reflux far 40 min.  The reaction

|

mixture was cooled ta give 172 mg (7477) of red solid, mp 266-

Ctyocap VoONL Iver amdl W, Mzybalski, Seiepre, 148, 53 11964} i) 3.
Weisshacl; and A, Lisio, Biochemistry, 4, 196 (1960).

i3 The preparation of analogs with acyloxyvmethsyl gronps or N-snhsii-
vires] rarbammyloxymethyl at C-3 will be reported separately,

iy Contrpse the belravine of 2-phenyi-3-indnlylmethanol: ¥, l.eete, /.
A Chem. Noe., 81, 6023 (1959),

i71 For o romplets deseription of this test prscedure as coombinzted by My,
AL CL Dornbosh in these lnboratories see G. R. Allen, Jr., 1), R. Baker, \. .
Lrwbnsh, 1. P. Joseply, IT. M. Wissman, ol M. J, Weiss, J. Med, hocm.,
Ciam., 2, 391 {1060y,
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265°.  Reervstallization from CHaCly-petrolenn ether gave red
crvstalss np 260-268% 1 N,y 208, 208, 3640 H10 mg Ce 19,000,
175000 2080, 1630 A 2,08, 6.00, 6,12 4.
deed. Caled for CuILaNO Co o740 ML 08 N, 6o,
IHemd: (63840 1, 5.62; N, 6.6,
1-Ethyl-5-methoxy-2,6-dimethylindole-4,7-dione (Ila). A
stirred mixtinre of 35 mg (LAT mmolesy of TV, 331 g ol K00,
and GOl ol mechyl snlfate i 165 ml ol acetsne wos heated at
reflux temperatnre Tor £ min, wherealler suiring was continsed
atoroam temperatare a2 hos "The mixone was Bhvered, and the
residine was washed well with aceione, The eanbined liltmte
and washings were evaporared, the exress dimethyl snllave heing
removed ot oll-pinp pressnre. The residne was dissolved i
acetone aud dilnted with water 1o furnish 278 mg of =alid, mp
IST-1007 Beerv=tallizavion frimn CILCL - perralenm cihier gave
crvstalss mp IRT - 100°; Ny 20 2NT0 570, 000 e IS0
15,100, 2320, 24301 A 6.0, G.0Y, 6,17, 10,04 4.
Al Caled for CaFlNOy: G0 66000, 11 648, N, 601,
Found: ¢, 66.67: I, 6.138; N, 6,14,
1-Ethyl-5-methoxy-2,3,6-trimethylindole-4,7-dione (IIb).
1-Tahyvl-a-hydxy -2,3,6-trhmethylindole-4, 7-dione?” (146 mg, 0.6
nunolesy wax methvloved with mehiy] sulfate as deseribed in the
preparation ol Ha. The emde prodoet was chromatsgraphed
o Flovi=il Dinagnesin-<iliea gel ;o the material elived Dy CTLC L
wis tervstallized Trom pervoleimme ether by give 54 mg ol red
crvstalss mp 900 D157 Ay D3, 28T, 500, 460 g G LA,
13,800, 3050, 170000 X 6.01; G.080 620, G055, 6.75 @ pmr, )
i/ = 70 eps, NCHLCHy), LT i85, 6-CHy w131, 135 $5s cacly,
2eand A-CH 2590 G OCH 0 2010 eps 2,
NCHCIl.
Jdaals Caled Doy Gl NOy O
Formd: €, 68010 11, 604 N, 6,03,
3-Acetyl-1-ethyl-5-methoxy-2,6-dimethylindole (V11 A
stirred mixure ol 1209 ¢ (0.064 mole) of T-ethyl-53-merhoxy-2,0-
dimethylindole $ V3 and 10 g of sodinm aeetate in 300 ml ol
acetic midivdride was hented a3 reflnx temperatre for 6 hr.
The reactiom mixuue was onoled, ponved onos emshed dee, and
strred for 3 Ly, whereedler it was warmed on the sten hath
and then sthred Tor are sdditionsl 30 min. The mixire was
extreted with CHuCl and the extraet was washed sneeessively
with water, satnrpted NallCOy <o, and finallv with water,
The dried organic sobuion wis 1aken 1o drviness 1o give 14 g
ROCrof an ol A =amiple of Thi= ol was distilled, and the frae-
Fione with bp 150-170% 40,2 mimo was cavetallized fram petvolenm
erther 1o give wowhine =plid: mmp S8 Ay 218, 235, 282 B0N
My Le 28500, 16300, 12100, 14500000 X G611 w.
Anal. Caled D CallaNOyr 0 T34 TI0 751 N, .71
Found: 72820 1, 7.79; N, 4,65,
3-Acetyl-1-ethyl-5-hydroxy-2,6-dimethylindole. A mixturce of
12 o cvitde VT and 12301 2 of AICL 0 450 ml af xylene was stirred
at refliux tempaatinee o 5 he The enoled mixure was treated
with eracked fee and i ligested fo give S2p 67371 of pink solid,
mp 2a0-253%0 A somple wis remrvstallizad T aectme By
give creani-enbred cvvstalss mp 2622007 decr A 1R, 208,
284, 012 e e 26,0000, 13,400, 9920, 12,7005 N S0160 6.2, 105,
10,15 u.
Anal, Caled for CullaNOs ¢, 72500 11, 7410 N, 6.06,
Found: C, 72,10 1, 741 N, 6.32.
3-Acetyl-1-ethyl-2,6-dimethylindole-4,5-dione.- -To u stirrad
solittion of 2,05 2 17,63 mmoles} of potassimu niumsadisnfforace
in I ml ol 0167 Y KHLIO salntion and 300 ml ol water wies
added o =ahiving of 2070 g 1125 mmimles) of S-acetvl-1-ethyvl-3a-
hvdroxy-2,G-dimethylindole in 300 ml ol hot acetone, The hlue
soluGion trned hrown on additian of the indole and hecame prrple
within 30 min, The resnlting mixture was stirred a1 room
temperatnre for 4 e, The salntion was dilnted with water and
extracted with CIICl. The eomhined extracts were washed
with saline, omeentrated vy o <mall volnme, and filtered.  The
filtrate was evaprrated e the steam bath with concomitanl
addition of petrolamn ether ntil ervstallization hegan. The
mixtnre wis cooled Ly give 176 myg of dark brawn solid, mp 162 -
1G5°. Recrvsiallization  from  CILCL-petrolenm  ether gave
dark brown eedless mp 16416670 N, 2020 262 (sh), 544,
1A e 26,300, TS0, 5000, 17903 A (.01 w.
dned, Caled D OV NGy: (G855 1, G160 N AT
Fomnd: COo0808: 11, 6,270 N, QTS
3-Acetyl-1-ethyl-5-hydroxy-2,6-dimethylindole-4,7-dione. -1
g stirred mixtire ot 657 mg (2,68 mmales) of A-acetyl-1-evhyl-
d.6-dimethylindnle-4,a-dione in 8 ml of neetic anhydride was
added 0.2 mb of hosm vithiride elherare. The solid dissolved

) s,

G799 I, 6930 NS00,
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and the purple mixture became dark brown. The reaction was
stirred at room temperature for several hours. Cracked ice
was added, and the mixtare was stirred until the excess acetic
anhydride hydrolyzed. The resulting solid was collected hy
filtration and washed with water to give 888 mg of a brown solid.
This solid was washed with cold methanol to give 467 mg of a
yvellow solid, mp 195-200°. This material was used in the next
step without further purification.

A stired mixture of 2.053 g (5 mmoles) of the abave solid in
107 ml of water and 15.7 m! of 25¢7. NaOH was heated at reflux
under nitrogen until solution occurred. The solution was filtered
and a stream of air was introduced into the filtrate for 40 min.
The resulting purple solution was acidified by addition of HCI.
The resulting orange solution was extracted with CH,Cl; and
the extracts were washed with water. The dried extracts were
evaporated, and the residue was recrystallized from CH.Cls
petrolenm ether to give 410 mg (339%) of red crytals: mp 172-,
175%; Amex 227, 298, 338 mu (¢ 19,050, 13,700, 4950); » 3.01,
5.99, 6.05, 6.21, 8.9 4.

Anal. Caled for C.HiNOs: C, 64.36; H, 5.79; N, 5.36.
Found: C, 63.08; H, 5.58; N, 5.43.

3-Acetyl-1-ethyl-5-methoxy-2,6-dimethylindole-4,7-dione.—3-
Acetyl-1-ethyl-5-hydroxy-2,6-dimethylindole-4,7-dione (163 mg,
0.625 mmole) was alkylated with 4 ml of methyl sulfate in the
presence of 1.6 mg of KoCOs as described for IIa. The product
(91 mg, 539 ) was obtained from CH,Cls—petroleum ether as
arange crystals: mp 126-127°; Anpax 222, 286, 338 mu (€ 20,200,
11,400, 3990); A 5.95, 6.01, 6.07, 6.17, 8.98 »; prmr, 80 (3t, J =
7.0 cps, CH,CHj;), 118 (3s, 6-CH;), 144 (35, COCHj3), 159 (3s,
2-CH,), 241 (3s, CH30), 265 cps (2q, J = 7.0 cps CH,CHj,).

Anal. Caled for Cp,H;NOs: C, 63.44; H, 6.22; N, 5.00.
Found: C, 65.77; H, 6.51; N, 5.35.

1-Ethyl-3-(1-hydroxyethyl)-5-methoxy-2,6-dimethylindole-4,7-
dione.—A stirred solution of 100 mg (0.3 mmole) of 3-acetyl-1-
ethyl-5-methoxy-2,6-dimethylindole-4,7-dione in 10 ml of methanol
was heated to reflux and 100 mg of NaBH, was added under nitro-
gen. The resulting mixture was heated for 1-2 min and then
allowed to stirfor 1 hr at room temperature. To the solution was
added 1 ml of acetone, and after 5 min 1 ml of 1 & FeCl; in 0.1
N HClsolution. The resulting mixture was distributed between
CH,Cl, and water. The organic phase was washed with saline,
dried, and evaporated to give a reddish oil having Abeo™ 230, 287,
358 my, and AEE 2.00, 6.05, 6.16, 6.20, 9.10, 10.00 p. This
oil was used in the next step without further purification.

1-Ethyl-3-(1-hydroxyethyl)-5-methoxy-2,6-dimethylindole-4,7-
dione Phenylearbonate.—To an ice-chilled, stirred solution of
300 mg (1.08 mmoles) of crude 1-ethyl-3-(1-hydroxyethyl)-5-
methoxy-2,6-dimethylindole-4,7-dione in 6 ml of pyridine was
added 0.3 m! of phenyl chloroformate. The resulting mixture
was stirred and warmed intermittently on the steam bath over a
3-hr period. The mixture was poured into water and extracted
with CH,Cl,. The combined extracts were washed with saline,
dried, and evaporated to give 290 mg of an orange oil which was
used for the subsequent step without purification.
1-Ethyl-3-(1-hydroxyethy!)-5-methoxy-2,6-dimethylindole-4,7-
dione Carbamate (Ib).—Ammonia gas was introduced into a
solution of 90 mg of crude 1-ethyl-3-(1-hydroxyethyl)-5-methoxy-
2,6-dimethylindole-4,7-dione phenylcarbonate in 20 ml of ether,
chilled in a Dry Ice bath, until an equal volume of NH; had
condensed. The Dry Ice bath was removed, and reaction was
allowed to stand under a Dry Ice condenser for 4 hr. The excess
NH; was allowed to evaporate, and the reaction was diluted with
ether, washed with saline, dried, and evaporated to give an orange
oil. The oil was chromatographed on Celite (diatomaceous
silica) using a heptane-ethyl acetate-methanol-water (70:30:
17:4) system® the fraction with peak hold-back volume 2.94
(Vw/Vs = 2.34) was evaporated to give 15 mg of an orange oil:
Amax 232, 285, 348, 460 my (e 14,350, 11,650, 2720, 1120); Amux
2.82, 2.9, 5.77, 5.99, 6.06 u; pmr, 79 (3t, J = 7.5 ¢ps, CH,CHj),
94 (3d, J = 7.0 cps, CH;CHO), 116 (3s, 6-CH;), 141 (3s, 2-CHy),
239 (3s, CH;0), 259 (2q, J = 7.5 cps, CH.CHj), 294 (2 broad,
NH.), 373 c¢ps (1 q, J = 7.0 ¢ps, CH;CHO).
3-Chloromethyl-1-ethyl-5-methoxy-2,6-dimethylindole-4,7-
dione (IX).—A solution of 100 mg (0.38 mmole) of I-ethyl-3-
hydroxymethyl-3-methoxy-2,6-dimethylindole-4,7-dione (VIII)2
and 5 ml of SOCl: was stirred at room temperature for 40 min.

(8) For a complete description of this technique as developed by C. Pid-
acks see M. J. Weiss, R. E. Schaub, G. R. Allen, Jr., J. F. Poletto, C. Pid-
acks, R. B, Conrow, and C. J. Coscia, Tetrahedron, 20, 357 (1964),
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The excess SOCl; was evaporated, and the product was isolated
with CH,Cl,. The residue was recrystallized from ether-petro-
leum ether to give 75 mg (709) of vellow crystals: mp 141-142°;
Mx 232, 285, 348, 455 my (e 17,050, 14,030, 5630, 1270): A
6.03, 6.09, 6.2 .

Anal. Caled for C.H\sCINO;: C, 59.68; H, 5.72; N, 4.97;
Cl, 12.58. Found: C, 39.79; H, 5.87; N, 4.45; Cl, 12.56.

3-Acetylthiomethyl-1-ethyl-5-methoxy-2,6-dimethylindole-4,7-
dione (X).—A solution of 50 mg (0.17 mmole) of 3-chloromethyl-
1-ethyl-5-methoxy-2,6-dimethylindole-4,7-dione (IX) and 20.3
mg (0.17 mmole) of potassium thioacetate in 10 ml of acetone
was stirred at room temperature for 1 hr. The solution was
diluted with water to give 46.7 mg (81%) of solid, mp 109-111°.
A sample recrystallized from CH.Cl,-petroleum ether had mp
111-112°%; Amax 230, 286, 335, 465 mu (e 21,000, 13,650, 3210,
1670); A 53.93, 6.10, 6.25 u.

Anal. Caled for CisHisNOS: C, 59.80; H, 5.96; N, 4.36;
8, 9.97. Found: C, 59.47; H, 6,12; N, 4.28; S, 9.87.

1-Ethyl-5-methoxy-3-methoxymethyl-2,6-dimethylindole-4,7-

dione (XII).—A solution of 100 mg (0.38 mmole) of 1l-ethyl-3-
hydroxymethyl-5-methoxy-2,6-dimethvlindole-4,7-dione phenyl-
carbonate (XI)? in 10 m! of methanol was heated on the steam
bath for 10 min. The solvent was evaporated, and the residue
was recrystallized from dilute methanol to give red erystals:
mp 90-91°; Amax 231, 285, 345, 462 mu (e 15,900, 12,700, 3040,
1103); A 6.01, 6.13, 6.253, 9.02, 9.24 u; pmr, 79.5 (3t, J = 7.0
cps, CH:CH,), 117 (38, 6-CHy), 137.5 (35, 2-CH,), 204 (3s, CHo-
OCHy), 239.5 (3s, 5-CH;0), 260 (2q, J = 7.0 cps, CH,CH,),
276 cps (28, CH,OCH,;).

Anal. Caled for Ci:HNOs. C, 64.96; H, 6.91; N, 5.05.
Found: C, 65.51; H, 7.20; N, 5.07.
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Recently some attempts have been reported to ob-
tain polymers possessing pharmacological activity.
Besides studies involving the preparation of polymeric
models of natural macromolecules (with more or less
known pharmacological activity), polymers have been
sought, whose monomeric units were endowed per se
with some pharmacological activity, because of the
groupings present in them. The general aim was to
obtain macromolecules which would, at least partially,
retain the activity of the monomer. A slow liberation
of monomeric units ¢n vivo might lead to a prolongation
of action, and thereby attain drug latentiation.?

Such macromolecular drugs may, of course, show in-
herent new physiological activities and a characteristic
toxicity of their own. This has been noticed for some
specific polymers which induce renal lesions.? A
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