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TakLE

Paysreal Prorermes or

c OCH,CONHR
COOH
N )14 Yield, ¢ Mp, “C dec Formuls
4 M-CeH NHCONHCH,30.F-p 43p CaHi CIFN,O58
N ‘)IL-CsH;NHCONHCsHa-z-Cl—T)-%()gF (e C-j;\l{ysClQFNu‘)TH
[§] ?)I-CquNHCONHCsHa-‘l—.\’Ie—S-SOgF [t (‘;\:;ngClFN;xOTS
7 m-CH,CeHNHCONHCH SO F-m e CyHyyCIFN0:8
N ‘IIL-CHzCsH4NHCONHCsH4SOQF-p T84 (: uIIlq( 1IFN ,;(),y
0 p-CH.CH.NHCONHC:H.SO.F-m FPAE CaHCIFEN30O:8
10 p-CH.CH.NHCONHCH.SO,F-p T CyH o CIFNO5R
H n-CH.CeH NHCONHCHj-4-Me-3-SO,F 87T CyuHy CIEN;O:S
12 M-CH.CH;NHCONHCH;-2-Cl-5-SO,F Sir CyHisCLFNYO:S
I m-CH,C:H,NHCONHCH;-3-Cl-4-SO, F Ay C5H)sCLFN,O, R
14 p-CHyCeH NHCONHC¢Hs-4-Me-3-SO,F 80¢¢ CaHay CIFN;O:3
15 p-CH,CGH NHCONHCH-2-Cl1-5-SO,F Tt Cau s CLENGOS

Al prepared by method A and analyzed for C, H, and ¥; each moved ax a siugle spot on pul\ amide NN
MeOEtOH with H,O then washed with hot El()H and hot acetone.
7 Reerystatlized from MeOH.

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

temperatare. The mixture was spin evaporated 1n eucuo.
The residne wax cryvstatlized from DMEF-H,0, then MeOEtOH:
vield 119 g (63¢.) of white needles, mp 182--184°. Anal.
(CizHiCINYOs) C, 1T, N
2-Carboxy-4-chloro-N-[m-(3-fluorosulfonyl-4-methylphenyl-
ureido)benzyl|phenoxyacetamide (11) (Method A).-—A =olution
of 371 mg (L inmole) of 44, 354 mg (1 mmole) of O-(p-nitrophenyl)
N- (3 ﬂnmo\nlf(m\l 4-methylphenyhearbamate (36),2 and 100

(20) l’repdrml in chis laboratory Ly W. F. Wood Ly the previously de-
suribed general method.?#

Derivatives of Imidazole. 1I1.

b Precipitated from
Reprecipitated from MeOELOH with Ha(). ¢ Recryriallized

mg (L3 mnolex ) of pyridine in & mb ol DME was allowed to stand
for 12 hr, then dilnted with 20 ml of 5 HCL 'The prodnet
wax collected on a filter and washed with 110, Me,CO, and hot
EtOH. The product was reprecipitated from MeOEtOl with
H,0, rhen washed again with hot EtOH; yield 480 mg (87¢0
of white pawder, mp 238-241° dec, negative Bratton-Marshall
test for aromatic amine. 2t See Tuble IV for additional data and
componnds prepared by ¢his method.
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A munber of improved laboratory procedires for the synthesi= of imidazoll,2-¢fpyridine derivatives are re-

ported.

analge(ic, anripyretic, anticonvnlzant, and antiinflammatory activity,

The resulting componnds, which are structurally related (o indole derivatives, have been sereened lor

Phytopharniacological iests have also

been performed on the derivatives strueturally related ta indoleacetic acid.

Previous publications trom this laboratory?—* de-
scribed some aspects of the chemistry of imidazo[1,2-a}-
pyridines and showed that these and related com-
pounds react easily with electrophilic reagents, similarly
toindole, in the 3 position.  =-Electron density calcula-
tions® for imidazo[l,2-a]pyridines further confirmed
that electrophilic substitution (o ecarbon) should oceur
at the 3 position; other chemical similarities between

(1) To whom all innuiries concerning pharmacology should le sent.

(2) L. Almirante, L. Polo, A. Mugnaini, E. Provineciali, P. Rugarli, A-
Biancotd, A, Gamba, aml W, Murmann, J. Med. Chem., 8, 305 (1965).

(3) L. Almirante, L. Pulo, A. Mugnaini, E. Provineiali, P. Ragarli, A.
Gamba, A, Olivi, aund W. Muvrnann, 141d., 8, 20 (1866).

(4) L. Alniirvante, V. Muogmmini, L. Polo, miol 10 Provineiali, Boell, Chia.
Farm., 108, 52 (1966).

() W, W, Paudler and 1. I.. Blewitt, Tetrakedron, 21, 333 (1963); J. (Urg.
Chem., 30, 4081 (1965); 31, 1205 (1966): W. W. T*audler, J. II. Kndez, and
L. & lelhnick, 104d., 38, 137y (1968).

imidazo(1,2-a]pyridines and indole derivatives were
recently shown ¢—?

In aceord with a continuing program designed for the
pharmacological screening of new imidazo{l,2-a]py-
ridines, we thought it w ould be interesting to synthesize
and test a number of derivatives that may be con-

sidered analogs of indoleacetic acid and indomethacin.

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

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

(7) J. P. Paolini and R. K. Robins, J. Heterocycl. Chem.,
Org. Chem., 30, 4085 (1965).

&) I. Pendinelli and =, Buzzinid, Boll. Sei. Fo. Ching {wd. Bologra, 28,
173, 181 (196H; Chenc Abetr,, 63, 148486,f (1967).

(0) C. K. Bradsber, 12, I, Lirzinger, Jr., aml M. F. Zinn, J. Heterooyel
Chem., 2, 331 (10GH),

{10y (7. A. Winter, 12,
(1963).

2, H3 (1965): J.

AL Risley, and G, W. Nass, Federation 'roe., 22, 513
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R LY R
%% Recrystn )
No. R R’ R" Method yield solvent Mp, °C Formula®
1e H H CN B 90.5 -PrOH 156-157 CsHyN;
20 H 7-CH; CN B 92 Ce¢Hs 161-162 C.H:N;
3 CH; H CN A 65 H.0 115-116 CyHN;
4 p-ClCeH, H CN A 57 EtOH 193-194 C1H;CIN,
3 CsH(SO,CH;s-p H CN A 60 DMF 278-279 CsH N;0.8
6 H H CH.CN D 51 THF 145-146 CyH;N;
7 H 7-CH;, CH.CN D 67 H.0 154-155 CioHyN;
8 CH; H CH.CN B 60 CsHs 1537-158 CioH¢N3
D 70
9e p-ClCsH, H CH.CN D 44 MeOH 149-150 C:H\CIN;
104 CsHSO,CH-p H CH.CN B 78 MeOH 215-217 CisH1sN;0:5
112¢  H H CONH; A 85 -PrOH 252-254 dec CsH;N30
13 CH; H CONH, A 22 MeOH 195-196 CyH,oN30
14 p-ClCeH, H CONH, C 96.5 DMF 257-258 C1H,,CIN;0
15 CeH(SO,CHy-p H CONH, C 83 DMF 304-306 Ci;HisN30s8
16 H H CH.CONH, F 51.8 MeOH 217-218 C¢H;N:0
17 H 7-CH, CH:,CONH, E 52 H,0 192-193 CioH1: N0
18 CH, H CH,CONH; E 73 H,0 229-230 CiHnN;O
19/ p-ClCsH H CH.CONH, E 71 MeOH 263-265 C;:H1:CIN O
C 84.5
204 CeHSO,CHy-p H CH;CONH, E 86 MeOH 271-272 Ci6H5N;3055
2]e H H COOH G 93 H,0 244-245 dec CsHeN1O,
22 H 7-CH; COOH G 93 DMF 214-215 dec CyH;sN,0,
23 CH; H COOH G 63 DMF 182-183 dec CyH;sN:0,
249 CeH.SO,CHsp H COOH G 83 DMF 212-213 dec Ci;:Hi:N,0.8
25 H H CH,COOH E A3 EtOH 258-259 dec CyH:N: O,
G 76
26 H 7-CH;, CH.COOH G 57 309, EtOH 266-267 dec CioHoN,02
27 CH; H CH.COOH G 61 Me,CO 247 dec CioH16N:0:
H 57.3 EtOH
28 CH; 5-CHj, CI,COOHn H 34 H.0 314 dec C1H12N:02
29 CH; 7-CH;, CH,COOH H 29.4 EtOH-H,0 271-272 C1H2 N0
30 p-ClCeH, H CH,COOH G 75 EtOH-H,0 256-257 dec Ci:H1CIN0,
3144 CeHSO.CHsp H CH,COOH G 70 109, HCl 318-319 dec Ci6H5CINO.S

@ This compound was also synthesized by another method by J.

(1963); see also ref 4.
chloride mp 298-299°; perchlorate mp 237-239°.

b Hydrochloride mp 252-253°.

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

ponuds were analvzed for C, H, N.

performed and the results compared 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.—TUnsuccessful attempts to prepare the
nitriles (Table I, 1-5) by treating the corresponding

AN CN
|

NSNR

3-bromoimidazo[1,2-a]pyridines with alkaline or cu-

prous cyanides led us to investigate a one-step con-

version-of aldehydes into nitriles.!!

The 3-formylimidazo[1,2-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 nitriles or to corresponding amides, both con-
taminated by the oxine of the starting aldehyde. The

R/

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

Mandereau, P. Reynaud, and R. Moreau, Compt. Rend., 257, 3434

¢ Hydrochloride mp 299-300°. ¢ See the first paper of this series.2 ¢ Hydro-
7 Hydrochloride mp 301-302°; hydrogen maleate mp 197-198°. ¢ This compound
h 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 POCI;, whereas the amides 14, 15 were
obtained by warming the nitriles 4, 5 in 969, H,S0,.

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

AN CH,CN
|
NSNSR

The reaction of the dimethylamino Mannich base of
the imidazo[1,2-a]pyridine, its 2-methy!l analog, and
the corresponding methiodide, with CN— was tried
unsuccessfully by Lombardino® in EtOH, H,O, or
DAMBO; he found that with inecreasingly severe condi-
tions only substantial quantities of the starting material
could be recovered. Our results confirm that the \an-

R
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nich bases of imidazo[1,2-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 carboxylie acids when the solvent
Wi AGUEOUs,

From these mixtures the amides 17--20 could be easily
ixolated and purifled; the amide 16 was prepared by
melting the correspondiug carboxylic acid 25 with urea,
which was the only compound we were able to isolate
when the methiodide of 2-dimethylaminometlylimid-
azo[1,2-a Jpyridine was refluxed in HyO with C'N -

The earboxylie acids 21431 were obtained by -
drolyzing in alkaline mediuny the corresponding nitriles
ar amides.

Anothier method used for preparing acids 27-29 wax
to condense 2-aminopyridine or 2-nminopicolines with
methyl bromolevulinate and hydrolyze the esters ob-
tained ax shown in Scheme 1

Sengme 1
BrCHCH . COOCH,

|
v
W _E}T\ COCH,
NH,
A CH,COOCH, A CH,COOH
R W — R 1
TSN NCH NSNS CH,

The nimre spectrum of the 3-carboxymethylimidazo-
[1,2-alpyridine (Table 1, 25), the analog of indole-
acetic aeid, elearly =upported the strong aromaticity
of the molecuc. 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.-—].D;, values in mice were
determined, and  analgetie, antiinflammatory, auti-
pyretie, and anticonvulsant activities were investigated
in basic xereening procedures ax previously deseribed.*?
The pharmacological results arve presented in Table 11
in comparizon with the most active compound [2-(4-
methyl=ulfonylphenylimidazo[1,2-a]pyridine,  32]  of
the carlier series.

Only the nitriles, 1-3 displayed signifieant analgetic
activity ) all three compounds are central depressants,
the CH; side chain inereasing thix central effect and
consequently the analgetic and anticonvulsant activity.

Among the compounds most closely related to indo-
imethacin, 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 clectroshock convulsions and eonvul-
sloux or death from pentylenetetrazole. It possessed
no activity against stryehnine-induced convulsions,

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

Phytopharmacological Studies.- -\ number of the
compounds deseribed were studied. under a caoperation

1 12) 1L R Suyder awld ILJ. Pilgrim, o0 A Clem, Soc.. TO, 3770 {10481,

agreement, by the Olefing Division of Union Carbide.
in a very extended sereening of phyvtopharmacolagiceal
activities.  None of the componuds showed any =ignifi-
cant activity.

General Comments. The introduction i the mole-
cule of mmidazo[1.2-a]pvridines of a substituent in 3
position, suclias CN or CH,CN, CONH. or CHyCONH,,
COOH vr CH,COOH., generally lowered the pharmaco-
dynamic activity of these compounds.  Only amide 19
showed a speetrim and degree of activity comparahle
to that of the most mteresting compound we found in
thix sevies 132).°

Experimental Section'?

2-Methyl-3-cyanoimidazo|1,2-«|pyridine (3. Method A. A
mixinre of 30 g (0187 mole) ol 2-methyvl-s-formylimidazo-
[12-«ipyridine, 16.3 g (0.235 mole) of N1LOI-HCL and 23 ¢
110.338 mole) of HCCLNa 111 300 it of 99¢¢ HCO: was relinxed
for 3 hr. The solntion wax evapormied nuder vacimmn and the
residie, dissolved in 100 ml of 1,0, was nemralized at ptl T with
Na Uy The precipitated <olid was filtered, dried, and rellnxed
with 100 ml of Cele The nodissolved material was (he oxime
of the siarting aldehivde 2 gy, Celly was removed under vacnnm
and the residne, alrer erysiallizing twice Trom Hy0, gave 19.1
g 165 ) ol 3. Componnds 4 and & were prepared apalogimsly.
Abrer reflnxing (ar 3 hr, the sulutions obtained were evapornied
and the residnes were taken np in 10 and alkalized to pIt 9 with
NaCOy i bath eases a solid was filiered, dried, and reflnxed
with CHaCle. The aximes of the staring aldehvdes were hltered
and the CHoCl was removed nnder vacimm, The residue,
after cryvsiallizing, respectively, (rom ELOW and DME, gave
4457 and 5 B0

3-Carboxamidoimidazo|1,2-«|pyridine (11). Method A, A
mixture of 66 g 10452 moley of 3-tormvlimidazo 1 2-«] pyridine,
305 ¢ (0.572 moley of NHLOH-HCL and 56 ¢ of HCULNa 1o
500 ml ol 9¢¢ 1COLIT was refluxed nnder siirring. tor 3 hr.
Alter evaporwing the =alntion npder vacennm, the residne was
taken np v 500 1wl ol a0, decolorized with charcoal, filtered.
qnd alkalized with NaeCOgo The obiained solid was erystallized
from ~PrOH and gave 62 g 185001 of 11, Componnd 12 wax
prepared by the <mne procednre.

2-Methyl-3-carboxamidoimidazo|1,2-«|pyridine (13). Method
A.--Conipomnd 13 conld be obtained 'rom the mother lignor of
the ervstalliznion of  the  2-methyl-l-cvavohmidazo {124« -
pyridine 33 by evaporating npder vaennm and by vwice re-
crvsiallizing the residue from MeOH vield 22¢0)0 By incereasing
the reflux time of 1he aldebyde with NH,OH - HCL and HCO,XNa
io 10 hro che reacrion mixture contained a farger quantity ol the
oxime and of the amide 13, By wenting the above reagems i
TOCC HOOAL opdyv abe oxime o the stariing aldehyde conld be
recovered.

3-Cyanoimidazo|1.2-«|pyridine (1:. Method B.~-A suspersion
Hi 62 ¢ (0385 mole) ol 3-carboxamidoimidazo{1,2-¢]pyridine (11)
in 500 ml of POCL was refluxed fip 16 . The excess of POCHE,
was removed from the dink ~olnion under vacnun, and 1he
residne was dissolved e 750 ml of Ha0, decolorized with chareoal,
alkalized with 25¢0 NHOH, and extracted (CHCLy, 800 iy
The solvent wax decolorized, dried, and evaporated nnder vacimnn.,
The ~olid residne wox taken up in 350 mb or He0 and dissolved
w50 b of 37¢ HCL T the deentorized acid sobiion, 25¢
NHOH was added and the pll was adjnsted 10 6.5-70 After
ehillivg, 1 (BLT w9057 1 was filtered and reerystallized o
GPrOIEL Camponsds 20 8, and 10 were synthesized by he
sine procednre.

2-(4-Chlorophenyl )-3-carboxamidoimidazo|1,2-a]pyridine 114 ).
Method C.-~ A <olntion vl 14 g (0.550 mole) of 2-(4-chlorophenyli-
B-cvavoinidazol 2=« pyridine (4) in 70 ml af 969 HSO4 was
heated and stirred w1 90° (or 1 hr.  After cooling in ice, the
solution was dilnted tv 1 1 with 110 and alkalized with 25¢
NHOIL The obtained solid (145 g, 96.57) was recrystallized

{142 Vil mebing polirs were aken in a capillary apparaias aml were cor-
recred]. Where analy=es are imlivared snly LY symbuls of 1he elements,
analyGeal cesales nhrainmd Tur 1lose chagenis were within == 0.4050 of vhe
rhevreticad vames
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PrarmMaconocicat ACTiviTirg oF DERIVATIVES OF IMIDAZOLY

o Antizonvulsant act.——————-~ ———Acute toxicity?
Randall and Selitlo® —————Analgelic act.—— Antiinflam act. Antipyretic act. Hypothermal act. Pentyleuetetrazoleh ~Strychnine’*—  Estl LDss, Gross
Inflamed Control Hot Electric Tail Phenyl- .—rat foot edema®—- ———index/———+ ,—-——indexf——--~ Electroshock® Convnl- Convul- mg/ke ip belhavioral
No. foot foot plate® stimulns” clip® quinone? Yeast Carrageenan po ip PO ip convulsions sions Death stons Dealtlc {(1nouse) changes
L 173 152 0 42 60 70 41 64 6.0 12.0 0 0 0 0 0 400 0,p, T, U
2 194 187 53 95 100 30 42 34 2.0 12.6 100 50 0 0 0 600 L,m,o,p,r,u
3 189 167 49 0 70 20 67 45 2.6 15.1 20 1 0 0 0 600 0,p,T,u
4 L5 0 0 0 30 30 0 0 2.5 —2.0 0 0 0 >3000 q
H 39 12 23 0 40 20 0 0 —1.7 —4.0 0 0 0 0 0 >3000 k
6 0 0 —11 —37 80 0 0 0 2.0 8.6 —0.1 —0.9 0 0 0 0 0 40 n,p
7 0 0 0 0 80 67 0 39H 1.8 5.9 3.9 —0.2 0 0 ¢ 0 0 60 m,p, T
8 0 0 0 0 40 3 0 26 1.6 4.3 0.4 0.7 0 0 0 20 20 40 Lin,p
9 78 98 55 0 0 56 8 51 4.5 27.3 15.0 10.5 25 50 33 0 0 600 p,tu
10 19 0 23 0 25 40 30 22 4.7 —1.9 0 0 0 0 0 >3000 k
11 H2 17 25 0 0 0 29 0 3.2 6.0 0 0 0 0 0 180 k
12 29 10 0 0 0 20 49 30 8.5 7.8 0 0 0 10 33 500 o,k u
13 0 12 21 43 0 0 37 22 9.0 8.3 0 0 0 0 0 500 t
14 16 14 0 0 0 0 0 0 —1.9 4.1 0 0 0 ¢ 0 600 q
15 —26 —13 27 0 25 20 0 0 —2.4 —2.0 0 0 0 0 0 >3000 k,q
16 0 37 30 22 0 0.2 0 0 0 40 33 1400 p,q
17 0 0 0 0 20 33 0 0 4.1 5.7 1.0 0.1 0 0 0 0 0 600 k
18 64 18 0 0 30 44 29 8 0.4 —25 0 0 0 0 2000 Ln
19 98 36 3 15 70 78 H4 68 19.6 3.1 21.6 28.2 56 90 89 0 0 600 m, Ty
20 28 20 0 0 0 50 0 ¢ 0.6 7.6 4.0 0 0 0 0 0 2500 k
21 85 31 13 78 0 0 11 0 —0.2 3.5 10 10 20 70 20 2000 P, q
22 82 47 0 50 0 0 0 30 0.7 1.1 0 0 0 40 0 600 q
23 0 20 0 20 0 0 44 0 1.8 —0.9 0 0 0 20 10 600 lin,q
24 —16 —4 —6 -5 50 30 0 21 0.1 2.7 0 0 0 >3000 k. q
25 17 11 0 0 0 0 0 0 3.0 —-2.7 2.8 22 0 0 0 0 2500 P
26 0 0 0 0 40 56 0 0.5 0.4 0 0 0 0 0 >3000 lLp
27 0 0 26 0 0 78 25 0 —0.9 3.7 3.2 0 0 0 0 0 2000 P
28 0 0 0 0 0 0 0 5.7 —1.4 0 0 0 0 0 2500 l
29 0 0 62 0 40 0 0 0 —0.4 5.9 —2.0 —1.7 0 0 0 0 0 >3000 l
30 15 0 —62 0 0 44 9 48 2.3 33.6 9.0 4.3 0 60 56 0 0 1200 Iipt,u
31 0 §] 0 0 0 70 0 0 0.9 2.5 —1.8 0 0 0 0 0 >3000 Lp
32° 133 40 Hd 38 40 65 51 H0 16.2 19.5 10.6 12.7 44 28 10 86 92 780 k,o,s,t

« 07 ncrease of pain threshold at 0.25L15 (rat) po. * 9 increase of pain threshold at 0.33L1Dg (inouse) ip. ¢ Y of animals insensitive at 0330105, (moise) ip. ¢ 9 of animals insensitive at
0.50L1)s (mouse) po. ¢ 9, edema inhibition at 0.25LDy, (rat) po. 7 Amount of reduetion of lever in degrees, compared with controls, cansed by 0.25L1s (rat) po or ip in a 6-hr period after
(reatment (six determinations). ¢ Amount of reduction in temperatire in degrees compared with controls, cansed by 0.25LDs, (rat) po or ip in a 6-hr period after treatment (six determinations).
k07 prolection at 0.33L1s (monse) ip. @ 9 protection at 0.50L15 (mouse) ip. 7 Approximate Ll /168-hr were determined by intraperitoneal administration to gronps of five NMRI mice.
Observations of the effects of these compoinds on behavior were carried ont simultanconsly with the determination of toxicity. In all tes(s, the highest dose employed of a compound having low
toxicity was 500 mg/kg. * Sedation, tranguilization. ¢ Irritability. = Tremors. » Clonic convulsions. © Salivation. » Depression. ¢ Writhing. 7 | muscle (one. * Hyperpuea. t Ifypuosis,
» Hypothermia. ? 32 = 2-(p-methylkulfonylpbenyl)imidazo(1,2-alpyridine hydrochloride.

6061 Arenuep
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(DMF).
method.

3-Cyanomethylimidazoe|1,2-q]pyridine (6). Method D.--The
methiodide of (he 3-dimethylaminomethylimidazo{1,2-a] pyri-
dine! (83.7 g, 0.26 mole) was dissolved in 500 ml of EtOH, pre-
viously dried with NaBH,, NaCN (48.9 g, 0.8 mole) was added,
and the mixtre refluxed for 16 hr,  After filtering, the EtO
was removed under vacuum and the residue was taken np in Hu)
(250 ml) and extracted (CH.Cl, 1500 ml). The solvent was
decolorized and evaporated. The residne was crvstallized (CeHe)
collecting a first crop (11 g).  The filtrate was percolated throngh
alnniina and concentrated to abon( one-third volume. A xecond
erop was collected (10 g), yield H1¢¢.  Componnds 7-9 were svu-
(hexized by the sanie procednre.

2-Methyl-3-carboxamidomethylimidazo(1,2-a]pyridine (18}.
Method E.—The 2-methyl-3-dimethylaminomethylimidazo-
[1,2-«]pyridine methiodide* (100 g, 0.3 mole) was dissolved in
400 ml of H,0, treated with 44.6 g (V.9 mole) of NaCN, and
refluxed for 3 hr.  After cooling, the solution was extracted
(CILCL) and the solvent wax discarded. After 16 hr at 5°,
a ervs(alline solid was filtered and recrystallized from H,O giving
41 g (7397) of 18, Compounds 17, 19, and 20 were obtained by
the sane procednre.

(3-Imidazo{1,2-¢]|pyridine Jacetic Acid (25). Method E..—A
mixture of 9.5 g (0.03 mole) of the 3-dimethylaminomethyl-
imidazo[1,2-«]pyridine methiodide and 4.42 g (0.09 mole) of
NaCN i 96 mi of .0 wax refluxed (or 3 hr; (he N(CHj); and
NH; gax were collected in a 360 =olntinn ol HaBOy and titrated
with I A HaR0,  The theoretical anmonni of 60 ml was nsed.
The =olntion obtained wax evaporated nnder vacnim and the
residne was washed (MeaCO, Fi1OAes.  The solid (6.6 g) was
diszolved in 25 ml of H,0 and the pH was adjusted to 6.7 with
AcOH. Componnd 25 was filtered and recry=tallized from 9967
EtOH 2.8 g, 33563

3-Carboxamidomethylimidazo{1,2-a]pyridine (16). Method
I~ An intimate mixture of 3 g (0.017 mole) of (3-imidazo-
[1.2-¢] pyridine)acetic acid (25) and 3 g of urea was mel(ed and

Componnds 15 and 19 were prepared by (he same
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heated at 190-105° Tor 3 hr. Alter cooling, the residne was
washed (5% NallCUy, cold Me:CO)Y and recrystallized (MeOL)
115 g, BLS

(2-Methyl-3-imidazo{1,2-¢] pyridine)acetic Acid (271. Method
G.~ A =olntion of 6 g (0.032 mole) ol the amide 18 and 15 g of
IKOH in 30 ml ot .0 and 120 ml ol 957 FGOH was refhixed nnder
N Tor 2 e The NH; gas was collecred inoa 590 solntion of
I;BO and aitrared with 1.V Hy80; The solmion was evapo-
rated and rhe rexidne wax dissolved in 40 ml of 1LO and de-
colorized. The =olmion wax adjusied 1o pIt T with AcOH and
thie precipitined =olid was collected, vield 4 g (61€5). The above
procedire was nsed 1 synthesize the carboxylic weids 21, 22, and
31 starting from the corresponding amides, and 23--25, and 30
<tmrting from the nitriles, The acid 26, which was very suluble
in 1:0, conld be abtained by hyvdrolvzing the corvesponding
nitrile, by percolaring the alkaline =olution nver Amberlite TRC
50 (COLH forn), and by evaporaring the elnate to dryness.

The 2-t4-chlorophenyli-3-carboxyimidazo [ 1,2-«]pyridive conhl
not be prepared becanse both alkaline and acidic hydrolysisx of the
nitrile 4 or of the amide 14 led to extensive decarboxyvlation;
2-(4-chlorophenyDimidazo|1,2-¢]pyridine’ was the ovly com-
ponnd isolated,

2,7-Dimethyl-3-carboxymethylimidazo{1,2-a|pyridine (291,
Method H. - A =olution of 2-umino-4-methylpyridine 21.6 g
0.2 molei and methyl 3-bromolevulinare (20.9 g, 0.1 mole) iv
00¢, ECOI (80 miy was stirred at 60° for 3. The =olvent wax
removed 7o racco and the residue, dissotved in H.0), was nlkalized
with NaOH and exuacted (CHCL). The aqueons laver was
bronght to pIT 6.7 with AcO and distilled 'n raero nntil dry.
The restdne was tritnraied with 1.0 (15 mby and the solid ob-
{nined was fihered and washed with ice-warer,  The acid 29
wis recrvstallized from 85¢ FEtOH (36 ml1 ax a white, hygro-
scopie ervstalline ~olid 16 g Compounds 27 and 28 were
obtained by 1he same procednre.

i1 N. I Buo-tniand Ngayenslloin, fec. Trac. Cham,, 68, 441 (1910},

XV.

Spirans.

Spirans Derived from 3-Trifluoromethylcyclohexanone'*

Lreoxarp M. Rice, Buagvanpas 8. SHETH, hexNETH R, Scotr,

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

20001

AND CHARLEs IY. GESCHICKTER

(Georgelown University, Medicul Cenler. Washington, D. (.

Fecetved August Y, 1968

Varions spiro[3.4]decane and spiro[5.5mdecane ecomponnds conaining a triflnoromethyl substitntion i the

7 or 8 position have been synthesized.

When evaliated biologically, N-(i-dimethylaminopropyl)-8-wifinoro-

methyl-3-azaspiro[5.5]midecane showed (he bes( activity and is potentially an interesting auticaneer componund.

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-
able ratio of primary activity to side effects. With
this as a basie 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-
=piro[3.5]undecane and position 7 of 2-azaspiro [5.4 ]de-
cane (Table I).

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

Ty I'ary X1V Lo M. Riceand K. R. Scott, J. Med. Chem,, 11, 378 {1VG8).

i) Supported by the Geschickter Fund for Medical Research. Ine.

(3) L. M. Rice, C. F. Geschickter, and C. H. Grogan, J. Med. Chem., 6.
388 (1863).

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

1 |
CHr(I‘—OC,\'——R <_J>:><:\ N—H

CH,
1 2

3
All of these compoundx have an inhibitory activity in
the ruige of 1 ug ml or less when fested on the growth

i1) L. M. Rice, K. R, ®enty, and O, 1, Grogan, 1bid., 9, (65 (1966).
o) L. N, Rice, AL L2, Freed, and C. H, Grogan, J. Org. Chem., 28, 2657
(1964),



