122 Anairante, MueNainy, Rueanin, Gampa, ZerELiveo, DE Tosa, ann Murvany Vol. 2
K ) H

Tapre IV

Prystcan PRoPERTIES OF

Cl OCH,CONHR
COOH
No.t It Yield, ¢ Mp, "C dee Formula

4 m-CeH NHCONHCH,80,F-p 630 245247 CouHCIFNO:8

5 ‘IIL-CsH;NHCONI‘leHs—2—Cl-(—)-g()zF (‘)-’)""1 2 (‘«23 i{]eCleNa()7H

[§] ?I'L-CGH4NHCONHCeHs-‘l-.\’Ie—S-SOQF G20 2 (‘e:legchN;;O-;S

7 m-CH,CeH NHCONHCH SO0, F-m T5e 2 CyHiyCIFNO:R

h ‘NL-CHzCaH.;NHCONHCaH;SOQF-p 75(1..- 2 (jg:;l{]gClFNa()w\‘

I¥) ])-CI‘IQCGH4NHC()N}{CGHqstF-’I7L PR 2 (h:g[’imClFNg(HS
10 p—CHng}‘LNHC()NHCG}LSOzF-p 3 2 (7‘/2;1}{19(.‘/]FN3()—,S
i1 m-CH,CeHy NHCONHCH;-4-Me-3-8SO.F ST 2 CyHa CIF NSO
12 ’INJ-CT_I;:C(‘,I‘I.ﬁl\:IIC()N‘E‘[CT(;I'I3-‘2-(‘_:1‘5-'S()zl‘1 B l/' 2. (,‘ggl‘lnglgFNx(%S
3 m-CH,CeH NHCONHCH;-3-Cl-4-S0,F 35 2 249 CisHisCLFN;O R
14 p-CH.CeH NHCONHCH;s-4-Me-3-SO.F 80e-4 186-22 CyHa CIF NGO
15 p-CH.CH NHCONHCH;-2-Cl-5-80,F T10e 229-231 CouHisCLEN;O:R

* All prepared by method A and analyzed for C, H, and F; each moved as a single spot on polyamide MN.
MeOEtOH with HxO, then washed with hot EtOH and hot acetone.
/ Reerystallized from MeOH.

from Me,CO-H,0. ¢ Recrystallized from EtOH.

temperature. The mixture was spin evaporated in vacuo.
The residue was crystallized from DMF-H,0, then MeOEtOH:
vield 11.9 g (63¢) of white needles, mp 182-184°. Anal.
(C:Hu:CIN,Os) C, H, N.
2-Carboxy-4-chloro-N-[mn-(3-fluorosulfonyl-4-methylphenyl-
ureido )benzyl|phenoxyacetamide (11) (Method A).—A solution
of 371 mg (1 mmole) of 44, 354 mg (1 mmole) of O-(p-nitrophenyl)
N-(3-fluorosulfonyl-4-methylphenyl)carbamate (36),% and 100

(20) Prepared in this laboratory by W. ¥. Wood by the previcusly de-
seribed general method.1®

b Precipitated from
¢ Reprecipitated from MeOEtOH with H:0. * Recrystallized

mg (1.3 mmoles) of pyridine in 5 ml of DME was allowed to stand
for 12 hr, then diluted with 20 ml of 3¢, HCL The product
was collected on a filter and washed with 1,0, Me,CO, and hot
EtOH. The product was reprecipitated from MeOEtOH with
H,0, then washed again with hot EtOH; yield 480 mg (87¢)
of white powder, mp 238-241° dec, negative Bratton-Marshall
test for aromatic amine.2t  See Table TV for additional data and
compounds prepared by this method.

21) B. R. Baker, D. V. santi, J. I¥. Coward, H. . shapiro, and ). L
Jordaan. J. Heterocyel. Chem., 3, 425 (1966).

III.

Derivatives of Imidazole.

Synthesis and Pharmacological Activities of Nitriles,

Amides, and Carboxylic Acid Derivatives of Imidazo[l,2-a]pyridine
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A nnmber of improved laboratory procedures for the synthesis of imidazol},2-¢]pyridine derivatives are re-

ported.

analgetic, antipyretic, anticonvulsant, and antiinflammatory activity.

The resulting compounds, which are structurally related to indole derivatives, have been screened for

Phytopharmacological tests have also

been performed on the derivatives siructurally related to indoleacetic acid.

Previous publications from this laboratory?—* de-
seribed some aspeets of the chemistry of imidazo[1,2-a]-
pyridines and showed that these and related com-
pounds react easily with electrophilic reagents, similarly
to indole, in the 3 position. =-Electron density calcula-
tions® for imidazo[1,2-a]pyridines further confirmed
that electrophilic substitution (on carbon) should occur
at the 3 position; other chemical similarities between

(1) To whotn all inguiries concerning pharmacology should be sent.

(2) L. Almirante, L. Polo, A. Mugnaini, E. Provinciali, P. Rugarli, A-
Biancotti, A. Gamba, and W. Murmann, J. Med. Chem., 8, 305 (1965).

(3) L. Almirante, L. Polo, A. Mugnaini, E. Provinciali, P. Rugarli, A.
Gamba, A, Olivi, and W, Murmann, thid.. 9, 29 (1966).

(4) L. Almirante, A, Mugnaini. L. Polo, and L. Provinelali, Boll, Chim.
Farm., 108, 32 (1366).

() W. W, Paudler and . L. Blewitt, Tetralkedron, 21, 353 (1965); J. Urg.
Chem., 30, 4081 (1965); 81, 1295 (1966); W. W. Paudler, J. . Kudes, and
L. ®. Helmick, 1bid., 88, 1379 (1968).

imidazo[1,2-a]pyridines and indole derivatives were
recently shown.t—*

In accord with a continuing program designed for the
pharmacological screening of new imidazo[l,2-a]py-
ridines, we thought it would be interesting to synthesize
and test o number of derivatives that may be con-
sidered analogs of indoleacetie acid and indomethacin.*®

Pharmacological tests on the analgetic, antiinflam-
matory, antipyretic, and muscle relaxant activity were

6) J. G. Lombardino, ibid., 30, 2403 (1965).

(7) J. P. Paolini and R. K. Robins, J. Heterocyel. Chem., 3, 53 (1965); /.
Org. Chem., 30, 4085 (1965},

(8) L. Pentimelli and 8. Buzzini, Boll. Sci. Fac. Chim. {1, Bologna, 28,
173, 181 (Y9657; Chem. Abstr., 68, 148486, (1965).

) C. K. Bradsher, k. F. Litzinger, Jr., and M. ¥. Zinn, J. Heteroeyel
Chem., 2, 331 (1965).

(10) C. A. Winter, I2. A, Risley, and G, W. Nuss, Federation ’roc., 22, 515
(14635,
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TasLE I
"
7 N—j(R
+
R NN .
o Recrystn A
No. R R’ R Method yield solvens Mp, °C Formula!
1e H H CN B 90.5 -PrOH 156-157 CsH, N,
26 H 7-CH, CN B 92 CeHs 161-162 CyHsN,
3 CH; H CN A 65 H,0 115-116 CeH:Nj;
4 p-CICsH, H CN A 57 EtOH 193-194 C, HsCIN;
3 CsHSO,CHs-p H CN A 60 DMF 278-279 CisHuN;0.8
6 H H CH.CN D 51 THF 145-146 CoH:N;
7 H 7-CH; CH.CN D 67 H,O 154-135 CioHgN;
8 CH, H CH.CN B 60 CeHs 157-158 CioHoNjs
D 70
9° p-CICeH, H CH,CN D 44 MeOH 149-150 C1sH1oCINg
10d CeH4SOzCHa-p H CHQCN B 78 MeOH 215-217 clengxsozs
11e¢  H H CONH, A 85 -PrOH 252-254 dec C:H:N;0
12 H 7-CH;, CONH, A 80 EtOH 205296 dec C.HoNO
13 CH; H CONH, A 22 MeOH 195-196 CyHoN:O0
14 p-CICeH, H CONH, C 96.5 DMF 257-258 CrH1,CIN:O
15 CeHSO,CH;-p H CONH, C 83 DMF 304306 Ci:HisN3058
16 H H CH.CONH, F 51.8 MeOH 217-218 CoHN0
17 H 7-CH; CH,CONH, E 52 H,0 192-193 CioHu N0
18 CH; H CH.CONH, E 73 H.0 229-230 CieHnN;:O
19/ p-CICeH, H CH,CONH; E 71 MeOH 263-265 C:Hi2CIN:O
C 84.5
204 CsH4SOzCH3-p H CH)CONH; E 86 MeOH 271-272 C]ﬁHmNaOgS
21 H H COOH G 93 H,0 244-245 dec CsHeN.O;
22 H 7-CH; COOH G 93 DMF 214-215 dec CsHsN:0,
23 CH; H COOH G 63 DMF 182-183 dec CoHsN:0:
249 CeH.SO,CHs-p H COOH G 83 DMF 212-213 dec Ci:HiN,O8
25 H H CH,COOH E 53 EtOH 258-259 dec CoHiN,O,
G 76
26 H 7-CH; CH,COOH G 57 309 EtOH 266-267 dec Ci1oH1oN0;
27 CIIa H CH2COOH G 61 Me;CO 247 dec CmHmNzO‘z
H 57.3 EtOH
28 CH; 5-CH3 CIIzCOOII H 34 H;O 314 dec CuHmNzOz
29 CH; 7-CH; CH,COOH H 29.4 EtOH-H,0O 271-272 CuHp N0,
30 p-cheI’L H CHQCOOH G 73 EtOH_HQO 256-257 dec C15H11C1N202
3144 CeH4SOzCH3—p H CH2COOH G 70 10% HCI 318-319 dec claH15C1N204S

a This compound was also synthesized by another method by J. Mandereau, P. Reynaud, and R. Moreau, Compt. Rend., 257, 3434

(1963); see also ref 4. » Hydrochloride mp 252-253°.
chloride mp 298-299°; perchlorate mp 237-259°.

loses CO, at 212-213° and melts at 242-243° like the 2-(4-methylsulfonylphenyl)imidazo(1,2-a]pyridine.

pounds were analyzed for C, H, N.

performed and the results ecompared with those ob-
tained with 2-(4-methylsulfonylphenyl)imidazo[1,2-a]-
pyridine hydrochloride which was the most promising
compound we studied? in this series.
Phytopharmacological tests were extended on the
derivatives structurally related to indoleacetic acid.
Chemistry.—Unsuccessful attempts to prepare the
nitriles (Table I, 1-5) by treating the corresponding

- CN
r—L 1]

N R
3-bromoimidazo[1,2-a Jpyridines with alkaline or cu-
prous cyanides led us to investigate a one-step con-
version-of aldehydes into nitriles.!

The 3-formylimidazo{l;2-a]pyridines were prepared
with the Vilsmeier reagent* and treated with HONH;+-
Cl—, sodium formate, and 999; HCO,H. In all the
cases considered, this method led predominantly to
the mnitriles or to corresponding amides, both con-
taminated by the oxime of the starting aldehyde. The

(11) T. Van Es, J. Chem. Soc., 1564 (1965).

¢ Hydrochloride mp 299-300°. 4 See the first paper of this series.? ¢ Hydro-
7 Hydrochloride mp 301-302°; hydrogen maleate mp 197-198°. ¢ This compound
& As HCI salt. + All com-

purification of these mixtures was easily followed by
thin layer chromatography, since imidazo[1,2-a]pyri-
dines are strongly fluorescent to uv light.

The nitriles 3-5 and the amides 11-13 were isolated
directly by the above method; the nitriles 1, 2 were
prepared from the corresponding amides 11, 12 by
treatment with POCl;, whereas the amides 14, 15 were
obtained by warming the nitriles 4, 5 in 969, H,SO..

The nitriles (Table I, 6-10) were synthesized from
the methiodides of the corresponding Mannich bases?
and CN~ in absolute EtOH.

O I CH,CN
~ \N: :R

The reaction of the dimethylamino Mannich base of
the imidazo[1,2-alpyridine, its 2-methyl analog, and
the corresponding methiodide, with CN— was tried
unsuccessfully by Lombardino® in EtOH, H,0, or
DMBO; he found that with increasingly severe condi-
tions only substantial quantities of the starting material
could be recovered. Our results confirm that the Man-
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nich bases of imidazo[l,2-a]pyridines do not react
like gramine!? but, when the corresponding methiodides
were used, the reaction with CN~ led to the nitriles,
under anhydrous conditions, and to mixtures of related
nitriles, amides, and carboxyvlie acids when the =olvent
WS Ueous,

From these mixtures the amides 17--20 could be easily
isolated and purified; the amide 16 was prepared by
melting the corresponding carboxylic acid 25 with urea,
which was the only compound we were uble to isolate
when the methiodide of 2-dimethylaminomethylimid-
azo|1,2-a Jpyridine was refluxed in HyO with O N -,

The earboxyliec acids 2131 were obtained by hy-
drolyzing in alkaline medium the corresponding nitriles
or amides.

Another method used for preparing acids 27-29 was
to condense 2-aminopyridine or 2-aminopicolines with
methyl bromolevulinate and hydrolyze the esters ob-
tuined as shown in Scheme 1.

v
€1
NH,
A CH,COOCH, A CH,COOH
L, R
N SNTNCH NSNS CH,

The nmr spectrum of the 3-earboxymethylimidazo-
[1,2-ajpyridine (Table I, 25), the analog of indole-
acetic acid, elearly supported the strong aromaticity
of the molecuce. The ir spectrum confirmed the
presence of CO.H.  Physical properties, formulas, and
vields of the synthesized compounds are reported in
Table 1.

Pharmacological Studies.- 1.1, values in mice were
determined. and analgetic. antiinflammatory, anti-
pyretie, and anticonvulsant activities were investigated
in busie sereening procedures as previously deseribed.??
The pharmacological results are presented in Table I1
in comparison with the most active compound [2-(4-
methylsulfonylphenyl)imidazo|1,2-a Jpyridine, 32] of
the earlier series.

Only the nitriles, 1-3 displayed significant analgetie
activity: all three compounds are central depressants,
the CHy side chain increasing this central effect and
consequently the analgetic and anticonvulsant activity.

Among the compounds most closely related to indo-
methacin, only amide 19 showed considerable anti-
pyvretic and hypothermal activity. The corresponding
nitrile 9 and the carboxylic acid 30 were less active.
Amide 19 was the only compound that showed marked
activity against electroshoek convulsions and convul-
stun= or death from pentylenctetrazole. It possessed
no activity against strychnine-induced convulsions.

The antiinflammatory  aetivity of amide 19 was
significantly high and of the same order as thut of 32.
These two compounds were less active than indometh-
acin as antiinflammatory agents but showed an interest-
ing speetrum and degree of activity as potential thera-
peutic agents,

Phytopharmacological Studies. A number of the
compounds described were studied, under a cooperation

NeHEME 1
BrCHCH,COOCH,

COCH,

2y 1L R Soyder and FoJ Pilgrim, J. Am. Chem. Soc.. T0, 3770 (19481,

Vol. 12

agreement. by the Olefins Division of Union Carbide,
in a very extended screening of phytopharmacological
aetivities.  None of the compounds showed any signifi-

ant activity,

General Comments.  The introduction in the mole-
cule of imidazo[1,2-alpyridines of a substituent in 3
position, such as CN or CH.CN, CONH, or CH,CONH,,
COOH or CH,COOH, generally lowered the pharmaco-
dynamice activity of these compounds,  Only amide 19
showed a speetrim and degree of aetivity comparable
to that of the most interesting compound we found in
thix =eries (32).°

Experimental Section’®

2-Methyl-3-cyanoimidazo|1,2-«¢|pyridine (3). Method A. A\
mixture of 30 g (0187 mole) of 2-methyl-3-formylimidazo-
[1,2-¢]pyridine, 6.3 g (0.235 mole) of NH,OH-HCL and 23 ¢
10.338 mole) of HCONa 110 300 ml of 99¢¢ HCOLH wax refluxed
for 3 . The =olution wax evaporated under vacaum and the
residue, dissolved in 100 ml of Hy0), was nentralized at pH 7 with
Na:COy The precipitated =olid was filtered, dried, and refluxed
with 100 ml ol C4Hy  The undissolved material wa= the oxime
of the starting aldehvde (2 g7, Cels was removed under vacuuny
and the residue, after crvsiallizing twice from HyQ, gave 19.1
g (6571 of 3. Compounds 4 and 5 were prepared analogously.
After refluxing for 3 o the =olutions obtained were evaporated
and the residues were taken up in 11,0 and alkalized 1o pIT 9 with
Na,COy In both cases a =olid was filtered, dried, and refluxed
with CHyCl.,  The oximes of the xtarting aldehydes were filtered
and the CH.ClL wax removed under vacuum. The residue,
after eryvstallizing, respectively, from ELOH and DMF, gave
45370 and 5609,

3-Carboxamideoimidazo|l,2-¢|pyridine (11). Method A. A
nixture of 66 ¢ (0.452 moley of 3-formyvlimidazo|1,2-a]pyridine,
305 g (10,AT2 mole) of NTLOII-HCL and 86 ¢ of HCO.Nu in
500 ml of 997, HCOH was refluxed under stirring, lor 3 hr.
After evaporating the =olution under vacuum, the residue was
taken up in 300 ml of 1,0, decolorized with chareoal, filtered.
and alkalized with Nua,COy The obtained =olid wax cry=tallized
from ~PrOH and gave 62 g (85371 of 11, Compound 12 was
prepared by the same procedure.

2-Methyl-3-carboxamidoimidazo(1,2-«|pyridine (13). Method
A, Compound 13 could be obtained {from the mother liquor of
the ervstallization  of  the  2-methyl-3-cyvanoimidazo[l,2-u]-
pyridine (31 by evaporating under vacuum and by twice re-
ervstallizing the residue from MeOH (vield 22¢). By increasing
the reflux time of the aldehvde with NHyOH - TICl and HCO,Nu
{o 10 hr. the veaction mixtwre contained a larger quantity of the
oxinme and of the amide 13, By treating the above reagents in
700, TICOLI, only the oxime of the starting aldehyde could be
recovered.

3-Cyanoimidazo|1,2-«|pyridine (1;. Method B.- - A suspension
of 62 g (0385 mole) of 3-carboxamidoimidazo[1,2-a] pyridine (11)
in 500 ml of POCEH was refluxed for 16 hr. The excess of POCI;
was removed from the dark solution under vacuum, and the
residue was dissolved in 750 m! of H:0, decolorized with charcoal.
alkalized with 257, NH,OH, and extracted (CHCl;, S00 ml.
The solvent was decolorized, dried, and evaporated under vacuum.
The =olid residue was taken up in 350 ml of H.O and dissolved
i 50 mloof 37, HCL To the deenlorvized acid =olution, 25
NHLOH was added and the pIl was adjusted to 6.5-7.  After
chifling, T ¢49.7 g, 9057, wax filtered and recry=tallized from
~PrO1. Compounds 2, 8, and 10 were =ynthesized by the
=ame procedure.

2-(4-Chlorophenyl )-3-carboxamidoimidazo[1,2-a|pyridine (14 ).
Method C.-- A <olution of 14 g (0.550 mole) of 2-(4-chlorophenyli-
B-cvanoimidazo 1, 2-a]pyridine 4) in 70 ml of 969 HSO4 wax
heated and =tivred at 90° for 1 hr. After cooling in ice, the
<olution was diluted to 1 1. with O and alkalized with 25¢,
NH.OH. The obtuined solid (14.5 g, 96.5% ) was recrystallized

{13 Al melting points were taken in a capillary apparatus and were cor-
rected.  Where analvses are indicated only by symbols of the elements,
analyvtical results obrained for those elements were within =045, of the
theoretical values
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(DMFE).
method.

3-Cyanomethylimidazo[1,2-¢|pyridine (6). Method D.--The
methiodide of the 3-dimethylaminomethylimidazo{l,2-a]pyri-
dinet (83.7 g, 0.26 mole) was dissolved in 500 ml of EtOH, pre-
viously dried with NaBH,, NaCN (38.9 g, 0.8 mole) was added,
and the mixture refluxed for 16 hr., After filtering, the EtOH
was removed under vacuum and the residue was taken up in H.0
(250 ml) and exiracted (CH.Cl, 1500 ml). The solvent wax
deecolorized and evaporated. The residue was crystallized (CeHg)
collecting a first crop (11 g).  The filtrate was percolated through
alumina and concentrated to about one-third volume. A =econd
crop was collected (10 g), yield 5147, Compounds 7-9 were syvn-
thesized by the same procedure,

2-Methyl-3-carboxamidomethylimidazo[1,2-¢]pyridine (18).
Method E.—The 2-methyl-3-dimethyvlaminomethylimidazo-
[1,2-a]pyridine methiodide* (100 g, 0.3 mole) was dissolved in
400 ml of Hy), treated with 44.6 g (0.9 mole) of NaCN, and
refluxed for 3 hr. After cooling, the solution was extracted
(CH.CL) and the solvent was discarded. After 16 hr at 3°,
a erystalline solid was filtered and recrystallized from H.O giving
41 g (739.) of 18.  Compounds 17, 19, and 20 were obtained by
the same procedure.

(3-Imidazo(1,2-«]pyridine )acetic Acid (25). Method E.—A
mixture of 9.5 g (0.03 mole) of the 3-dimethylaminomethyl-
imidazo(1,2-a]pyridine methiodide and 4.42 g (0.09 mole) of
NaCN in 96 ml of H.O was refluxed for 3 hr; the N(CHj)y and
NH; gas were collected in a 3¢ solution of H;BO; and titrated
with I N H.80s. The theoretical amount of 60 ml was used.
The =olution obtained was evaporated under vacuum and the
residue was washed (Me,CO, EtOAc).  The solid (6.6 g) wax
dissolved in 25 ml of H,O and the pH was adjusted to 6.7 with
AcOH. Compound 25 was filtered and recry=tallized from 99¢¢
IO (2.8 g, 535,).

3-Carboxamidomethylimidazo[1,2-a]pyridine (16). Method
F. - An intimate mixture of 3 g (0.017 mole) of (3-imidazo-
[1,2-a)pyridine)acetic acid (25) and 3 g of wrea was melted and

Compounds 15 and 19 were prepared by the same
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heated at 190-195° for 3 hr.  After cooling, the residue was
washed (5% NallCOy, cold Me,CO) and recrystallized (MeOTI)
(15 g 51800

(2-Methyl-3-imidazo[1,2-¢] pyridine )acetic Acid (27). Method
G.- A =olution of 6 g (0.032 mole) of the amide 18 and 15 g of
KOH i 30 ml ot H.0 and 120 ml of 957 EtOH was reflused under
Ny for 2 hr. The NHj; gax was collected in a 57 solution of
H:BO, and ttrated with 1.V HoROy The solution was evapo-
rated and the residne was dissolved in 40 ml of H.O and de-
colorized.  The =olution was adjusted to pH 7 with AcOIT and
the precipitated =olid was collected, vield 4 g (617, The above
procedure was used to synthesize the carboxylie acids 21, 22, and
31 starting from the corresponding amides, and 23-25, and 30
<tarting from the nitriles. The acid 26, which was very soluble
in H:Q), could be obtained by hydrolvzing the corresponding
nitrile, by percolating the alkaline =olution over Amberlite TRC
30 (COH form), and by evaporating the eluate to drvness.

The 2-(4-chlorophenylj-3-carboxyimidazo[1,2-a]pyridine could
ot be prepared because both alkaline and acidie hydrolysis of the
nitrile 4 or of the amide 14 led to extensive decarboxvlation;
2-(4-chlovophenyl)imidazol1,2-a]pyridine’ was the only com-
pound isolated.

2,7-Dimethyl-3-carboxymethylimidazo(1,2-a|pyridine (29).
Method H. - A solution of 2-amino-4-methylpyridine (21.6 g,
0.2 mole) and methyvl 3-bromolevulinate (20.9 g, 0.1 mole) in
90¢, ItOH (80 mb) was stirved at 60° for 3 hr.  The =olvent was
removed 7n vacro and the residue, dissolved in H.0, was alkalized
with NaOH and extracted (CHCL).  The aqueous layver was
brought to pIT 6.7 with AcOH and distilled in racuo until dry.
The residue wus triturated with H.O (1A ml) and the =olid ob-
tained was filtered and washed with ice-water., The acid 29
was recrvstallized from S5, EtOH (36 mb) as a white, hygro-
scopic cryetalline =olid 6 gi.  Compounds 27 and 28 were
obtained by the same procedure.

i14) N. P.Buu-Hoiand Nguyen-Hodn, Rec. Trav. Chim., 68, 411 (1914},

XV.

Spirans.

Spirans Derived from 3-Trifluoromethylcyclohexanone'”

Leo~xarp M. Rick, Brasvanpas S. SHETH, KExNETH R, Scorr,

Howard University, College of Pharmacy, Washington, D. .

20001

AND CHARLEs I, GESCHICKTER

Georgelown Universily, Medical Center, Washington, 1). (.

feceived August 9, 1968

Various spiro]3.4)decane and spiro[3.5Jundecane compoinds containing a trifluoromethyl substitution in the

7 or 8 position have been synthesized.

When evaluated biologically, N-(3-dimethylaminopropyl)-8-trifluoro-

methyl-3-azaspiro[3.5]undecane showed the best activity and is potentially an interesting anticancer compound.

Molecular modification of a parent compound has
long been a tool in the design of safer and more effective
synthetic analogs. In numerous cases, the trifluoro-
methyl group has led to compounds with a more favor-
ible ratio of primary activity to side effects. With
this as a basic corollary, we have now evaluated the
effect on potency and other reactions of the trifluoro-
methyl group when introduced in position 8 or 3-aza-
spiro[5.5 Jundeeane and position 7 of 2-azaspiro[5.4]de-
cane (Table I).

We have been interested in the cytotoxicity of 3-
azaspiro[5.5 Jundecanes and have previously reported on
the activity of 9-butyl (1).* S,9-cyeclotetramethylene

(1) Part X1V: L.M. Riceand K. R. Scolt, J. Med. Chem., 11, 378 (1968).

(2) Supported by the Geschickter Fund for Medical Research. Inc.

(33) L. M. Rice, C. F. Geschickter, and C. H. Grogan, J. Med. Chem., 6,
388 (1963).

(2),* and 9,9-cyclopentamethylene (3)'° derivatives.

I |
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CH,
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All of these compounds have an inhibitory aetivity in
the range of 1 gg 'ml or less when tested on the growth

(1) L. M, Riee, K. R. Seott, and O, H, Grogan, 1bid., 8, 765 (1966},
(3) L. M. Rice, M. E. Freed, and C. H, Grogan, J. Oryg. Chem., 29, 2637
(1964),



