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N O .  R Reaction time, hr 

1 p-C2HjOCfiH4 15 
2 P-ClCsHa 10 
3 2,4-hIe2C6H3 17 
4 O-CH3OC6H4 10 

a See Table I, footnote a .  

hed as degradation products. These results favor 
structure 3a arid such hydrolytic cleavages are lino\vn to 
have synthetic importance for the synthesis of thiazoli- 
dinediones. l 3  

The antiviral activity n-as tested with Herpes simplex 
virus as described earlier.'d At 3.10-3-j.10-4 31 the 
test compounds were found to  be either toxic or inac- 
tive (2, R = C8Hj; arid 3, R = p-C2HjOC6H4). 

Experimental Section16 

I-( 1,2,4-Triazolyl-4)-3-phenylthiourea (1, R = CfiH5).-A 
mixture of 4-amir i~1,2,4(4H)-tr ia~olel~ (8.4 g, 0.1 mole), phenyl 
isothiocyariate (13.5 g, 0.1 mole), and EtOH (30 ml) was heated 
on a water bath for 15 niin. The product which sepd upon cool- 
ing was collected, washed Tyith IStOI-I, and recrystd from the 
same solvent: yield 15.0 g (68';); nip 175" (lit." mp 105"). 

By the same procedure other substituted triaxolylthioureas 
were obtained (Table I). In a11 cases EtOH was used as solveiit 
for recrystii. If the product did not  sep or if only :L little of the 
product Pepd, the solvent wah evapd in vacuo to dryiiess and the 
residue was then purified by crystn. 

2- [(  1,2,4-Triazolyl-4)imino] -3-phenyl- 5 - carboxymethylthiazo- 
lidin-4-one (2,  R = C6Hj).--4 mixtiire of 1 (R  = CsTT;; 4.35 g, 
0.02 mole), finely powdered maleic anhydride (1.96 g, 0.02 mole), 
aiihyd C6I16 (50 xd), and aiihyd 3Ie&O (30 nil) was heated 
under reflux oii a water bath for 24 hr. Some SleaCO was added 
mid the mixture heated t u  boiling to give an almost clear s o h .  
Upon filtration the filtrate wna evnpd t o  dryness in vacuo and 
the residue recrystd from lIe2CO t o  give 0.45 g (ic:;j of the pure 
compound, mp 2.51-233'. 

111 practically the srtme way other 3-substituted derivatives 
(2) were prepd (Table IIj. A11 c ~ m p d s  were purified by re- 
cmrystii from KtOH. 

2-Phenylimino-3-( 1,2,4-triazol-4-yl)thiazolidine (3, R = C6Hj j. 
-To a soln of 1 ( R  = C6H5; 2.19 g. 0.01 mole) in D31F (10 ml) 
niihgd K?CO, (1.39 g, 0.01 mole) :uid I,.'-dibromoethane (1.88 g, 
0.01 mole) were added and the rectctioii misture was stirred at 
rooni temp for 13 hr. The product wah filtered oft' axid re- 

from EtOII: yield 0.6 g (24c;) ;  nip 190-192". A n a l .  
The ,>ame compound could be obtained 

iii 49(; yield if iiivtead of KrCOi 20 1111 of I.)lIF WRH used al- 
I ogether. 

l i i  an  niialogoui way the following :3-(1,2,4-triazol-4-yl)- 
thiszolidiries vere synthesized and cryitd from Et'OH. 

'L-(p-Chloropheiiylimiiio) (3, I1 = 4 )  was obtained in 
yield, nip 223-225'. Anal. (CjlHl C, H, S ,  S. 

L'-(p-I':thosypheiiyliniiiio) (3, I< = jOCJ3a) was obtniiied 
in g r ;  yield, mp 198-200". 

Z i p -  AIethoxyphenylimino) H = p-CH,OCsH*) n-as ob- 
tained in 65 yield, mp 231- 3 " .  .Inn!. (C1,Hl,S5OS), C, 13, 
N. 

Hydrolysis of 2-PhenyIimino-3( 1,2,4-triazol-4-yl)thiazolidine. 
-Conipd 3 ( R  = CGH2; 0.5 g )  U-RS heated with 10 ml of HCl 
(,1:2) n t  200' in a sealed tube for 1 hr. After evapti in V ~ C L L O  
t,o dryness the residue x a ~  sublimed in ca-cuo and afforded N 

A T K L ~ .  (CsHsS&j, C, II, S.  

d n d .  (C13HllNj03d), C, I%, ?;, s. 

,NjS), C, 11, Ii. 

Anal .  ~ C 1 3 1 ~ 1 2 ~ 2 0 s ) ,  C, H, 9, S. 

(13) XI. .lspelund, A c t a  d c i i d .  Abornais ,  M a t h .  P h y s . ,  24, 1 (1964). 
(14) P. Schauer and AI. Likar, Pathol .  X i c w b i o l . ,  28, 371 (1965). 
(15) Melting points were determined on a Iiofler heating microscope and 

(16) C. I'. 11, .Wen and A. 13ell "Organic Syntheses," Collect. Tol, 

( 1 7 )  If. S. Solanki and J, P. Trivedi, J .  Ind ian  Chem. Soc., 42, 817 (1Y65). 

are corrected. 

3, Kiley, S e w  York, S. T., 1955, 9 9 6 .  

colorless compd, mp 196", which by riiiiip and ir bpectra nas  
identified with an authentic specimeii of PhSH,+Cl-. 

IIydrolysi3 of 2-phenyliniino-3-phetiylthiax~liditie1* wab doiie 
in essentially the same manlier and upon evaporating the rear- 
tioii mixture m vacuo the known 3-pheiiylthiazolidiri-2-one'8 way 
isolated 

(18) \V. TTill, Ber. ,  16,  344 (1882) 

cis-l-[(2-Piperidinocyclohexyl)carbonyl]- 
piperidine and Related 

Compounds. Oral Hypoglycemic Agents 

Screening for :mtidi:ibetic ageiits revealed that C ~ A -  

1- [ (2-pipericliiiocycloliexyl) carboriyl]piperidi~ie hydro- 
chloride (7a, Table I), pobse5scd good hypoglycemic 
activity iii the glucose-primed, fasted, intact rut. This 
compound is :L reprcseiitative of a class of compounds 
not previously msocinted \\-it11 hypoglycemic activity 
As :L result, :I study aimed :kt obtniiiing insight into the 
various s t rueturd features riecessuq for hypoglycemic 
activity in thi\ claw of compounds \t as made. 

Chemistry-Compounds 1-17 I\ ere prqinred accord- 
ing to  the 5ynthctic sequence outlined in Scheme I. 
The desired qyrithctic intermediatcs (I) \ \ere  obt:iiricd 
by refluxing a mixture of equiv amouiit.; of thc appro- 
priate mixture of E t  arid M e  2-oxocycloa1kaiioiiecal.- 
boxylate and iecoridary aniiiic for 1'i.T, hr-14 da 
Treatment of these keto amide3 I\ i th  primarq- or see- 
ondnry amines i i i  benzene, :iccording to thc niethod of 
Stork and co\vorlm-s,l afforded the  eiiarriiries 11 hich 
'r\ ere hydrogcnated (PtOJ to afford compounds 11. 

Compounds 18 arid 19 were prepared according to the 
sequence outlined in Scheme 11. Treatment of 1-(1- 
cyclohexeii-1-yl) piperidiiie ivith phen\rl arid cyclo- 
hexyl isocyanate, according to  the method of Hunig 
and cou-orkers,* :iff orded the enamine intermediates 
which were cntiilytically reduced to  compounds I1 
(NR3R-I = piperidino). 

Biological Testing.-Glucose-primed, fasted (1s-24 
hr), Upjohn Sprague-Dav ley, pathogen-free, male rat:, 
were the test ai i imalz .  The test compound IT as admin- 
istered orally :tt various dosages in 0.5 nil of sterile 
vehicle (6 rats group). Immediately follon iiig admin- 

* To whom correspondence should be addressed. 
(1) G .  Stork, .I, Brizzolara, H. Landesman, J. Szmusskovicz, and R .  

(2) S. Hunig, K .  Hubner, and E. Benzing, Chem. Reu., 96, 926 (1962). 
Terrell, J .  Amer. Chem. Soe., 86, 207 (1963). 
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TABLE I 
0 

C-NRIR, 
It 

NR& 

No. 

7 

7a 

8 

9 

10 

11 

l l a  

12 

12a 

13 

13a 

14 

15 

15a 

16 

17 

18 

19 

n 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

1 

2 

2 

NRiRz NRsRi 

Hydrochloride 

N 3  S-OCH, 

~3 N D . H C I  

33 “ 3 . H C l  

N 3  N-0 

Hydrochloride 

N> NJ 

LJ 

Hydrochloride 

N O  
LJ - N 3  

N 3  N 3  

.3 N 3  

Hydrochloride 

’9 ‘ 9 . H C I  

Hydrochloride 

NEt* ’ 3 . H ( . ]  

‘0 ‘ 3 . H C I  

MP, ‘C 

84.5-86.5 

220-221 

90-91.5 

195-196 

192-193.5 

97.5-98.5 

226-228 

66.5-68 

215-216.5 

101-102.5 

2 1 1-2 13 

191-192.5 

72.5-73.5 

223.5-225 

191-193 

86-87.5 

229-230 

92-94 

Recrystn 
solvent 

Hexane 

EtOH-EtzO 

Skelly Bb 

EtOH-Et20 

EtOH-Et20 

Et20 

EtOH-Et20 

Hexane 

EtOH-Et20 

Et20 

EtOH-Et20 

EtOH-Et20 

Hexane 

EtOH-EtzO 

CCl, 

Hexane 

EtOH-Et20 

Hexane 

Analysis 

cJ H J  

C, H, C1, N 

c? H J  

C, H, C1, N 

C, H, C1, N 

c, HJ 

C, H, C1, N 

c, H, N 

C, H, C1, N 

c, H, N 

C, H, C1, N 

C,c H, C1, N 

c, H, N 
C,d H, C1, N 

C, H, N 

c, H, N 

C, H, C1, N 

c> H J  

Relative 
ac t iv i tp  

0 . 6  

0 .5  

0 .0  

0.0 

0 .5  

0.0 

0 .0  

0.15 

0 .0  

0 .0  

0.25 

0.76 

0.27 

0.25 

0 . 7  

0 .0  

0.0 

0 . 0  

a Activity in rat: tolbutamide = 1. b Skellysolve B is a commercial hexane, bp 60-70°, made by Skelly Oil Co., Kansas City, A h .  
C:  Calcd, 66.51; found, 66.05. dC: Calcd, 62.76; found, 63.17. 

SCHEME I 

I 

I1 

istration of the test’ material, the animals were injected 
sc with 125 mg of glucose in 1 ml of 0.9% saline. Two 
hours later the rats were bled, via the vena cava, while 
under Cyclopa13 anesthesia and blood glucose concen- 
trations were determined by AutoAnalyzer, which 
utilizes a modification of a method described by Hoff- 
man.4 The relative activity of the test compound to  
that  of tolbutamide is recorded in Table I. 

Structure-Activity Relationship Considerations.- 
Compounds 14 and 16 possessed hypoglycemic activity 
comparable to that  of the initial lead, 7a. Replace- 
ment of either (9, 13, and 13a) or both (11 and l l a )  

(3) 5-Allyl-5-(2-cyclopenten-l-yl)barbituric mid. 
(4) W. 9. Hoffman, J .  Bid. Chem., 120, 51 (1937). 

SCHEME I1 

1 u1 U 
piperidino groups with morpholino groups eliminated or 
drastically reduced hypoglycemic activity. Replace- 
ment of either piperidino group with an aromatic amine 
(8 and 19) abolished hypoglycemic activity. Deletion 
of the cyclohexane ring (20) ,5a  or replacement of the 

20 21 

( 5 )  (a) Prepd according to  the procedure of E. Profft and A .  Jumas, 
(b) The prepn of this compound is described Arch. Pharm., 189, 90 (1956). 

in the Experimental Section. 
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TABLE I1 

0 

C,-NR1R2 
II 

0 
Reaction Recrystn 

No. N R I R ~  n time, hr Bp (mm) and/or mp, "C solvent Formulab 

I 2 17.5 128-130 (0.05), 64.5-66.5" Et20 C,&l?;Of 
A 

2 23 145-150 (0.05), 79.5-81 Et20 CiiHi7N03 2 N 0 

3 6 2 23 139-141 (0.05), 56-58 Hex a 1 i e Ci3HziNO? 

2 40 125-130 (0.05), 89-90.5 Et20 CIiH17NOs 
2 14 days 98-101 (0.05) CiiH1,NOZ 5 Et 

6 .3 1 3 days 124-126 (0.05) CiiHi?NO> 

4 "3 

a H. Mohrle and H .  Baumann, Arch. Pharm. (Weinheim), 299, 355 (1966), reported mp 63-87". (i All compouridb were analyAed 
for C, H, N. C:  calcd, 68.86; found, 68.42. 

cyclohexane ring with a cyclopentane ring (17) or 
benzene ring (21)5b eliminated hypoglycemic activity. 

Experimental Section@ 

2-Cycloalkanoneearboxamides (1-6).-A mixture of the 
appropriate ethyl and methyl 2-cycloalkanonecarboxylates7 (0.50 
mole) and secondary amine (0.50 mole) were heated a t  reflux for 
the period of time given in Table 11. After cooling, the low boil- 
ing constituents were removed on a rotary evaporator and 
the residue was vacuum distilled. A forerun, bp 60-70" (0.05 
mm), of unreacted keto ester was collected and discarded. The 
higher boiling component was the desired keto amide. The 
physical data are listed in Table 11. 
2-(Substituted-amino)cycloalkanecarboxamides (7--17).-A 

mixture of the keto amide ( I )  (0.050 mole), the primary or sec- 
ondary amine (0.050 mole), CsHe (125 ml), and p-TsOH (0.5 g) 
was heated a t  reflux with an azeotropic separator until H20 
separation ceased. The solvent and excess amine were removed 
on a rotary evaporator and the residue was dissolved in abs Et,OH 
(200 ml) and hydrogenated (PtOz, 0.5 g) a t  an initial pressure of 
3.5 kg/cm2. The catalyst was filtered off and the solvent was 
removed on a rotary evaporator. The residue was dissolved in 
Et20 (0.5 l), washed (HsO, 2 X 75 ml), and dried (MgSO,). 
The solvent was removed on a rotary evaporator and the residue 
was recrystd and/or converted into the hydrochloride. Recryst,ri 
solvents and physical data are given in Table I. 

2-(Piperidino)eyclohexanecarboxamides (18 and 19).-A solrl 
of the appropriate isocyanate (0.33 mole) in dry CBHB (200 ml) 
was added dropwise to  a stirred, refluxed soln of 1-( l-cyclohexen- 
1-y1)piperidine (0.33 mole) in CeHB (200 ml). The soln was 
refluxed for 17 hr and then hydrogenated (PtOz, 1.0 g )  a t  an initial 
pressure of 3.5 kg/cm2. The catalyst was removed by filtration 
and the filtrate was extracted with dil HCl (2 X 300 ml). The 
combined aq extracts were made basic with aq NaOH and ex- 
tracted with CHzClz (3 X 250 ml). The combined organic ex- 
tracts were washed with HzO (1 X 100 ml) and dried (MgSOa). 
The solvent was removed on a rotary evaporator and the residue 
was recrystd or converted into the hydrochloride (see Table I). 
1-( 2-Piperidinobenzoy1)piperidine (21 ).-A mixture of l-an- 

thraniloylpiperidinea (7.2 g, 0.035 mole,) 1,j-diiodopentane (11.5 
_._____ 

(6) All melting points were determined on a Thomas-Hoover capillary 
melting point apparatus and are uncorrected. The structures of all com- 
pounds were supported by ir and nmr spectra and, in many cases, by mass 
spectra. I r  spectra were obtained on a Perkin-Elmer Model 421 recording 
spectrometer in Nujol mulls, nmr spectra on a Varian A-BOA spectrometer, 
mass spectra on an  Atlas CHI spectrometer. Where analyses are indicated 
only by symbols of the elements, analytical results obtained for these ele- 
ments were within *0.4% of the theoretical values. 

( 7 )  Aldrich Chemical Company, Inc. ,  Milwaukee, Wis. 
(8) Prepared according to  the procedure of N.  J. Leonard, W. V. Royle, 

and L. C. Bannister, J. 070. Chem., 13, 617 (1948). 

g, 0.035 mole), K&03 (11.0 g, 0.080 mole), and Ph l I e  (125 m1)was 
refluxed with stirring for 4.5 days. The ppt waa removed by 
filtration and the filtrate was extracted with dil HC1 (2 X 125 
ml). The combined extracts were made basic with aq NaOH 
and extracted with CHzCl2 13 X 100 ml). The combined ex- 
tracts were washed with He0 (1 X 50 ml) and dried (MgSO,). 
The solvent was removed on a rotary evaporator to afford 6.9 
g of 21 (737, yield). Repeated attempts to obtain this material 
in a crystalline state were unsuccessful. The ir, nmr, and mass 
spectra were in accord with the assigned structure. Anal. 
(Ci7Hz4NzO) H, N.  

Acknowledgment.- The authors are indebted to Lk. 
11. Grostic and Nr .  R. J. Wnuk for mass spectra, MI-. 
1'. A.  ;\leulman for ir spectra, and A h .  S. H. Thight 
and his associates for analytical data. 

Synthesis of Some 
10-Cycloalkylaminodibenz [ b,f] azepines' 

B. P. D.is I N D  11. W. BOYKIN, JR.*  

Depart nient of Chenizstry, Georgia State Cninersity, 
A4tlanta, Georgia 50303 

KcceCed J u l y  13, 1970 

As part of our continuing study of possible novel 
antimalarials, we have synt'hesized several substituted 
10-cycloalkylaminodibenz [b,f lazepines for screening. 
Included in this report' is the preparabion of representa- 
tive members of the 5H-, 5H-acetyl-, and 5H-alkyl- 
series of 10-cycloalkylaminodibenz [b,f]azepines. 

The method of preparation of the title compounds is 
outlined in Scheme I. The approach we recently re- 
ported for preparation of the 10-bromo-10,l l-dihydro- 
dibenz [b,f]azepines was used to  synthesize the required 
starting materials I.2a The reactions involved in the 
conversion of I, via 11, into I11 proceeded reasonably 

* To whom correspondence should be addressed. 
(1) We acknowledge the U. S. Army Medical Research and Development 

Command under Contract N o .  DADA17-68-C-8035 for support of this work. 
This is Contribution No. 846 from the Army Research Program on Malaria. 

(2) (a) B. P. Das, R .  W. Woodard, L. K.  Whisenant, W-. E'. Winecoff, 111, 
and D. W. Boykin, Jr . .  J .  &fed. Chem., 13, 979 (1970). (b) N. H. Berner, 
R .  S. Varma, and D. W. Boykin, Jr . ,  i b i d . ,  13, 552 (1970). (0) R .  S. Varma, 
L. K.  Whisenant, and D. W. Boykin, J r . ,  ib id . ,  12 ,  913 (1969). 


