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hr and hydrolyzed with 2.3 nil of water, 2.3 ml of a 15yo solution 
of XaOH, and 7 ml of water. The  precipitate formed was filtered 
and thoroughly washed with ether. After drying and evapora- 
tion of the ether, the amiiie was obtained as an oily residue. 
The hydrochloride, formed with an alcoholic solutioii of IIC1, 
was recrystallized from absolute ethairol yielding 1.95 g (50%),  
mp 188-180". 

*inn[.  Calcd for Cl~II~,CIXO: C, 68.31; 11, 6.88; X, 5.31. 
k'oruid: C, 68.08; H ,  6.88; N, 5.11. 
2-(5-Hydroxy-2-biphenylyl)ethylamine (8).-The hydrochlo- 

ride (2.2 g)  of 7 was refluxed with 33 ml of 48y6 HBr for 5 hr. 
After concentration under vacuum, the red oily residue was dis- 
solved iri a small amount of water and treated with a saturated 
solution of SaHC03. Continuous extraction with ether gave a 
solid material which was coiiverted into the hydrochloride with an 
ethereal solution of HCI. After recrystallization from absolute 
ethaiiol-aiihydro~is ether, the hydrochloride presented mp 209" 
dec, yield 1.55 g (74T0). 

Anal. Calcd for C I ~ T - I ~ ~ C ~ N O :  C, 67.34: H ,  6.46; C1, 14.20; 
N,  5.60. Fo1uid: C, 67.22; I T ,  6.30; CI, 14.60; K, 5.40. 

Ethyl 5-Methoxy-2-biphenylacetate.-Acid 1 (11.4 g)  was 
transformed iiito the chloride by reaction with 10 g of oxalyl 
chloride iir 30 ml of beiizelie. After the usual treatmeiit, the 
acid chloride was dissolved ii i  30 ml of anhydrous beiizeire, arid 
the solution was added dropwise with stirring iti a cooled ethereal 
solutiuir of excess diazomethaire. The mixture was left overiiight 
at room temperature arid the solvents were evaporated under 
vacuum. The diazo ketone thu.; ohtailled, a yellow d i d  of mp 
i2-76", was dissolved ill 150 in1 of absolute ethanol, the solutioir 
was heated at 55-60', aiid ai1 alcoholic suspeiisioii of Ag.0 (pre- 
pared fwm 2.5  g of AgN03 and 2 LY NaOII) ww added iir portioiis. 
The mirture was theii refluxed for 1B mill, treated with charroal, 
and filtered, atid the solvelit was evaporated. 1)istilhtioii of the 
residue vielded 7.S Y of the ester ( vielti, Imed o i i  the acid), 

I . .  
tip 1S4" (2 mm). 

.And. Calcd for C,71~liOr: C, 7>.>,3: IT, 6.71. Folurd: C, 
7,5.3!); IT, 6.60. 

Sapoiiificatioii of the ester with alroholic XaOH afforded the 
corre>pondirig acid, mp 114' (lit.lO mp 115-116'). 
2-(5-Methoxy-2-biphenylyl)ethanol.-The above ester (12.7 g) 

was reduced i i i  150 ml of anhydrous ether with 4.S g of LiAIIT4. 
After decompositioii of the complex with water alrd sc; I I W 1 ,  
the orgairic phase was separated, the solvelit was evaporated 
and the residiie was dist,illed under rediiced presslire yieldiiig 
8.95 g (84Tc) of the alcohol, bp 160' (1 mm). 

Anal. Calcd for Cl5HI~0Y: C, 78.92; 11, 7.02. Foulid: C, 
78.88: H, 7.20. 
2-15-Methoxv-2-biohenvlvl)ethvl Bromide.-A solution of 1.4 - 

mrof PRr3 in 6 ml of benzene was added dropwise in a cooled 
solution of 8.9 g of 2-( 5-methoxy-2-biphenylyl)ethaliol iu 8 nil 
of anhydrous benzene. The mixture was kept in an ice bath 
for 3 hr, then warmed a t  60" for 3 hr, cooled, and poured into 
criished ice. The organic layer was separated, washed surces- 
sively with 10% NaOH, 10% HC1, aiid water, and dried, and the 
solvent was evaporated. The residue yielded oii distillation 7 g 
(Slyc) of the bromide, bp 166" (1 mm). 

Anal. Calcd for C,,HI,BrO: C, 61.86; H, 5.20; Br, 27.44. 
Found: C, 62.06; H, 5.09; Br, 27.10. 

The method used to prepare the amines 9-12 (see Table I )  is 
illustrated by the following procedure. 

N,N-Diethyl-2-(5-methoxy-2-biphenylyl)ethylamine (S).- 
2-(5-Methoxy-2-biphenylyl)ethyl bromide (3 g) in 20 ml of ab- 
solute ethanol was refluxed with 3. i  g of diethylamine for 4 hr. 
The ethauol was distilled, and the residue was taken up with 
saturated NaHCU3 and extracted with ether. After washing, 
drying, and evaporating the ether, the yellow oil was coiiverted 
iiito the hydrochloride with alcoholic HC1. The salt was re- 
cryst.allized from absolute ethanol-anhydrous ether; yield 1.3 g 
of white needles (see Table I). 
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Recently, Shimamoto and co-workers have described 
tbe pharmacology of a new bradykinin antagonist. 
2,6-pyridinedimethanol bis(?l'-methylcarbamate) (R1 = 
Rz = CH3SHC02CH2 in the general structure of Table 
I), which exhibited powerful antiatherosclerotic proper- 
ties when fed orally to  rabbits.'!* 
have led to the claim that the compound has beneficial 
effects on human vascular occlusive diseases associated 
with atherosclerosis, and that it is useful in the treat- 
ment of inflammatory disorders such as rheumatic 
fever and rheumatoid arthritis. 

It should be noted that  2,G-pyridinedimethanol 
bis(S-methylcarbamate) arid related compounds5 show 
structural resemblances to a series of substituted- 
propanol carbamates with antiinflammatory proper- 
ties.fi Other pyridineniethariol carbamates have been 
tested for sedative and anticonvulsive activities.' 

We have now prepared additional carbamate and 
urea analogs of 2,G-pyridinedimethanol bis(S-methyl- 
carbamate) and these are listed in Tables I-TI. All 
the compounds were prepared by standard procedures. 

Pharmacology.-All the compounds were found to  be 
inactive when tested orally in rats for possible anti- 
inflammatory activity, using the carrageenin-induced 
edenia technique.* Representative compounds of the 
various structural types were also tested for an inhibi- 
tory effect on the reversed passive cutaneous anaphylac- 
tic reaction in guinea pigs,$ with only compounds 29, 
50, and 123 showing activity. 

Further 

Experimental Section '0 

Unless indicated otherwise, the alcohols, thiols, amines, iso- 
cyanates, isothiocyanates, and carbamoyl chlorides iised to pre- 
pare the carbamates aiid ureas in Tables 1-1-1 were obtained from 
commercial sources. 

Acyl Isocyanates.--Acet'yl isocyanate was prepared from acetyl 
rhloride aiid silver ryanate.ll Chloronret,yl isocyanate, hiit,yryl 

(1) T. Shimamoto, Asian M e d .  .I., 6, 12 (1963). 
(2) T. Shimamoto, F.  Niimano, and T. Fujita,  4 m .  Heart J . ,  71, 216 

(1966). 
(3) T. Shimamoto and T. Atsumi, Japan. Heart .I., 6, 4 0 i  (1965). 
(4) T. Shimamoto. H. Maezawa, H. Tamazaki,  T. Atsumi, T. Fujita. 

( 5 )  11. Inoue, hl. Ishikawa, H. Ishikama, and T. Shimamoto, Soiith 

(6) (a) 0. Riich, Arch. Intern. Pharmacodyn., 138, 140 (19.59): (h) 0. 

( 7 )  J.-C. Billiotte and A.  Debay, Chim. Therap., 164 (1966). 
(8) C. A. JYinter, E. .I. Risley, and  G. LV. K i m ,  Proc. Soc. Ezptl .  Bioi. 

.Wed., 111, 544 (1962). 
(9) D. H. Campbell, J. S. Garvey. N. E. Cremer. and D. H. Sussdorf, 

"Methods in Immunology," W A .  Benjamin, Inc., iiew York,  N. T., 196:1, 
p 216. 

(10) Melting points were determined wit,h a varipty of equipment and 
are uncorrected. 

(11) 0. C. Billeter, Ber. ,  86, 3213 (1903). 

T. Ishioka, and T. Sunaga. A m .  Heart J . ,  71, 29i  (1966). 

.\frican Patent 64/1679 (Oct 20, 1964). 

I3uch. Arch. E x p t l .  Pathol. Pharmakol.. 388, 92 (1960). 
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TABLE I (Continued) 
Alp or bp  Crystn 7-Calcd, %- --Found, %- 

R? (mm),  " c  solvents l\Iethodb Formula C H N C H N  

Pyridinepropanol Carbamates 
C H ~ N H C O ~ ( C H I . I P  67.5-69.5 C 1 CioH1rK*irO?.0.,5l-~ 57.13 6.39 11.11 5i.20 6.40 11.22 

No. 

60 
61 
62 

63 

64 

65 

66 

67 

68 
69 

70 
71 
i2 

i 3 

i 4  

75 
76 

77 

78 

79 

80 
81 
82 
83 
84 
85 
86 
87 

88 

89 
90 

91 
92 
93 

RI 

H 
11 
11 

T0.29 6.29 10.93 70.25 6.48 10.90 
6 2 . 4 2  5 . 9 2  6.33 62.44 6.08 6.12 

C H I S H C O ~ C H -  1 10-1 1 I 

CaHsNHCOL'II- 84-83 

C?FIsO?CC HnN HCO?CH o 

(CH?CsHs) 

(CHrC6Ha) 

I 
CsHaCII? 

CsHsNHCOCH 59-62 

C6HaKHCO:CH? 
C?HaO?CCH?XHCO?CH 0 

C?HsO?CCH?XHCO?CH? 
(CBH~NHCO?CH?)?CH 146.5-147 

I 

I 

C- J 1 

C-.T 1 

1 

e- J 1 

1 

C 1 
1 

C-J 1 
C-.J 1 
C-,J 1 

Ureas 
1 

r 
XI 1 
A 1 

F 1 

D 1 

A 1 

H 5 

H 

I T  

I 1  

70.29 6.29 70.30 6.26 

7.5.45 5.69 8.80 75.16 R . i 8  8,!l0 

65.84 fi.11 66.00 6.37 

H tii.10 5 , 2 1  66.83 R.07 

H 51.38 5.83 10.57 51.03 6.00 10.76 

CHI  
CHaNHCO CH(CH3) 

CH3NHCO?C(CH3). 
CsHsNHCOC(CH3) 3 

C,HaO CCH YlICO - 
c ( C  nl) 

I1 

II 

CII1 
CHa 

CHa 

CHI 

CHI  

KH-CONHCHo 
CH3h HCOXHCH. 
CHaNHCSKHCH2 
C HsNHCONHCH. 
CqHaSHCSKHCH? 
CsHsYHCOiiHCHz 
CsHaNHCSSHCHo 
C€Ia(CH ) C O S H -  

CONHCH- 
CBH~CONHCO-  

KHCII  

68.13 5.i2 10.37 68.40 5 . 8 2  10.45 
53.78 6.94 

58.23 7.49 13.59 58.30 i.53 13.55 
69.26 6.28 9.70 69.30 6.31 9 . 5 2  
55.62 6.89  9.09 55.35 7.02 9.34 

53.45 7.27 C H ~ S H C O ? C H ( C H I )  

CHaNHCO?C(CHd? 
CsHsNHCO?C(CHa)r 
CrHsO?CCHdHCOr- 

C (CHI)?  

CHaiiHCON(CHa)- 

CHISHCON(CI{~) -  

CslIsN€ICONHCIT? 
o-ClCsHaN HCO- 

m-ClCsHaPI'HCO- 

p-ClCsHdXHCO- 

2,5-C1CsH3NHCO- 

X H C O K H C H ?  
CHaNHCONHCH? 
CHINHCSNHCH? 
C2HsNHCONHCHr 
C2HsKHCSNHCHz 
CsHbNHCONHCH: 
C s H d H C S N H C H ?  
CHa(CH?)rCOKH- 

COi iHCH? 
CsHaCONHCO- 

?i HC IT2 

CH? 

CH?" 

NHCH? 

KHCH2 

NHCHz 

NHCH? 

0 

163-164 
181-182 
130-1 32 

132- 135 

127.5-130 

152-163 
162-163 

179-180 

177-178, 5 

189,5-190 

238.5-240 

( 0 . 2 )  
23.45 23.1n 

37.39 5.02 37.70 5.23 

69.69 6.27 17.12 69.83 6.42 li.i5 
60.98 5.12 61.32 5.2R 

15.24 15.20 

60.98 5 . 1 2  15.24 61.10 5 . 1 7  1 5 . 5 5  

54.21 4 . 2 2  54.51 4.28 

31.38 
52.57 6.82 2T.8T 
46.63 6.05 2 4 . 7 2  
55.89 7.58 
50.16 6.75 2 2 . 5 1  
6i.18 5.64 18.66 
61.91 5,16 17.19 
56.19 6.88 19.28 

31.3; 
5 2 . 5 0  6.88 28.00  
46.61 6.38 2 4 . 8 0  
56.00 7.65 
50.00 6.67 22.64 
6i.50 5.5i 18.95 
61.56 5.46 17.50 
56.20 6.95 19.60 

212.5-213.5 H 1 
182.5-184 G 1 
224.5-225 D-H 1 
96.5-98.8 C 1 
240-240.5 I-H 1 
192.5-194 I-H 1 
21 1-2 13 G 1 

241-243.5 I-€1 1 64.03 4.87 16 .24  63.80 4 . 9 2  16.43 

Reverse Carbamates 
16i-168 I' 6 C~Hi&-20?.IlCl 
95-101 6 CioHi<X~O? 

118.5-119.5 E-N 6 CiiHiaSs01 
85-86.5 E-N 6 CiaHigN304 
135-136 G-H 6 CnHisNaOa 

( 0 . 1 5 )  

12.93 i~,n.5 
61.83 7.27 14.42 61,iO 7.36 14.61 

5 2 . 1 7  5.97 16.59 52.00  5.90 16.83 
5 5 . 5 0  6.81 14.94 55.20  6.77 15.25 
66.84 5.04 11.14 67.05 5.01 10.90 

(1 ,4 = acetone, B = diethyl ether, C = ethyl acetate, D = ethanol, E = benzene, F = acetonitrile, G = methanol, H = water, 
I = dimethylformamide, J = Skellysolve B (bp SO-SO'), K = 2-propanol, L = 95% ethanol, 31 = toluene, N = cyclohexane, 0 = 
I-biitanol. See Experimental Section. CsH4?; = pyridyl. X = p-toliienesulfonic acid, C ~ H ~ O I S ;  Y = fumaric acid, 0.5C4H404. 
e CIHB = cyclopropyl. Product, obtained from a reaction between 2,6-pyridine- 
dimethanol in pyridine and insufficient methyl isocyanate for dicarbamate format'ion. Product obtained by treat,ment of 19 with 
the appropriate isocyanate, carbamoyl chloride, or acid azide. E. Profft, and 13. Schmrick, 
d r c h .  Pharm., 296, 209 (1963). 0 S o n -  
cry,-t.alline prodiict,. p 3Iethiodide of 73. 

C4H3N? = pyrimidinyl. 0 C4H3?YT2 = pyrazinyl. 

j CsHll = cyclohexyl. Sulfur analysis. 
K. Winterfeld and E. lIiiller, ibid., 284, 269 (19-51). Methyl p-t'oliieiiesiilfonate of 61. 

i,wcyanate,'2 bp 109-1 14' (760 nim), benzoyl isocyanate, and 
phenylacetyl isocyanate were prepared from the reaction of 
oxalyl chloride with the corresponding primary amides.13 

Acid Azides.-Xicotinic acid azide, pyrimidine-5-carboxylic 
acid azide (mp 48-53", characterized as the carbamates 17 and 
24), pyrazine-2-carboxylic acid azide14 (characterized as the 
carbamates 18 and 25), and cyclopropanecarboxylic acid azide 

(not isolated, but characterized a i  the carbamates 12 and 49) 
were prepared by the general procedure of Weinst0ck.~5 

Sulfonyl Isocyanates.-Methanesulfonyl isocyanate,I6 hp 83- 
84" (16 mm), and benzenesulfonyl isocyanate,17 bp 110' (3.7 mm), 
were both prepared from the reaction of oxalyl chloride with 
methanesulfonamide and benzenesulfonamide, respectively, by 
methods similar to those described by Franz and Osuch.I8 
6-Methyl-2-pyridinemethanethio1, bp 49" (0.5 mm), was pi e- 

pared from 2-chloromethyl-6-methylpyridine in a yield of 4 4 . 7 5  (12)  This product has not been reported previously but  was too reactive 
toward atmospheric moisture for satisfactory elemental analyses. The  
product was characterized as the  carbamates 29 and 34 and t h e  urea 81. 
(13) A. ,J. Speziale and L. R. Smith, J .  Ow. Chem., 28, 1805 (1963). 
(14) The crude pyrazine-2-carboxylic acid azide was a semisolid material 

n l i i ch  wiild not IJC purified for  satisfactory elemental analyses. 

(15) J. Weinstock, J .  Org. Chem., 26, 3511 (1961) 
(16) 0. C. Billeter, Ber., 38, 2013 (1905). 
(17) 0. C. Billeter, i b d ,  31, 690 (1904). 
(18) J. E. r r a n z  and C. Osiich, J .  Org. Chem.,  29, 2592 (1964). 
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TABLE \.' 
QUINOLINE L)ERIV.\IWES 

('rystn _-_-- C:alcll, y'---- 
No. It MI), oc solventa 31ethodb Formula C 11 N 

123 CH3 04..5-93 B-J 1 ClJIi!Ks02 66.6.i 3. GO 
124 CJl, 129.5-130.3 C-J 1 CliII,JV202 73.36 5 .07  10.0; 

n , b  See footnotes in Table I. 

was prepared from 2,6-hiu( chloromethy1)pyridiiiez4 in 567; yield 
by the Gabriel method.25 
6-Methyl-2-pyridinemethanol N-oxide, mp 111-1 13", was 

prepared from 6-1nethyl-2-pyridinemethanol by the method of 
Fiirrikawa.26 

iiitroberizeiie27 was rediiced with XaBIId arid AlC1, 
glycol dimethyl ether by a geiieral met,hod for the reduction of 
esters to alcohols iii the preseiice of nitro gro 
sensitive 2-1iitro-l,3-beiizenedimethaiiol was r 
water to give yellow tieedler, mp 101.5-11)2° (32.5% yield). 

;ins[. Calcd fur C811,NOd: C, 52.46; H, 4.95; X, 7.65.  
Foriild: C, 52.30; H, 5.05;  N, 7.74. 

3-Methylbenzyl alcoholYg and 1,3-benzenedimethano130 were 
prepared by the redrictioiis of methyl m-toluate and dimethyl 
isophthalate, respectively, with LiAlH4 in tetrahydrofuran solu- 
tioiis. 
1,3-Benzenedimethanethiol31 was prepared from 1,3-benzeiie- 

dimet haiiol according to the geiieral procedure of Frank and 
Smith.20 
2,5-Thiophenedimethanol, bp 123-125' (0.05 mm), was pre- 

pared from thiophene by the method of Griffing and Salisbury.az 
General Methods for the Preparation of Carbamates and Ureas. 

Method 1.-A solution of an alcohol, thiol, or amine in an appro- 
priate holveiit such as pyridine, benzene, toluene, acetone, or 
ether was treated with a11 isocyaiiate, acyl isocyanate, sulfoiiyl 
isocyaiiate, irothiocyanate, or carbamoyl chloride at, temperat,ures 
rarigiiig from room temperature t'o the reflux temperature of the 
solution for 0.5-108 hr. R e a d o n s  using the more volatile iso- 
cyanates, such as methyl isocyanate, were conducted in glass 
pressure bottles. 

Method 2.-A solutioii of aii alcohol and patassinm t-butoxide 
in  t-biityl alcohol was treated with an isothiocyaiiate a t  room 
temperature.33 

Method 3.--A rolutiun of an alcohol iii berizeiie or pyridiiie 
was heated under reflux with an acid azide. 

2-Nitro-1,3-benzenedimethano1.-1,3 .Uimet ho 

(24)  \Y. Ijaker, li. AI. Ijuggle, J. 1'. \Y. hIcOinie, and 11. A.  RI. \\-atkins. 

(25)  J. C. Slieehan and \Y. A. Bolhofer, i b i d . ,  72, 2786 (1950). 
(26) S. Furukawa, Yakugaku Zasshi, 78, 957 (1958); Chem. Abstr . ,  65,  

J .  Ckem. Soc., 3594 (1958), 

3219h (1959). 
( 2 7 )  A. \VohI, Ber. ,  43, 3 4 i 4  (1U10). 
(28)  H. C. Brown and B. C. SubiJa Rao, J .  Am. Cliem. Suc. ,  77, 3184 

(1955). 
( 2 Y j  Br. Radziszewski and  P. \\'ispek, Ber. ,  16, 1743 (1882). 
(30) C. Rlettler, i b i d . ,  39, 2933 (1906). 
0 1 )  A .  IiBtz, itbid., 35, i 2 9  (1900). 
( 3 2 )  J. 11. Griffing and L. F. Salisbury, J. A m .  Chem. Soc., 70, 3416 

(1948). 
(33)  .I. Streitwieser. Jr . ,  and J. R .  \\'olfe, Jr., zb id . ,  79,  903 (1957). 

---- Found. '/o --- 
c 11 ix 

66. 7,; 3.70 
73 .  11 5 .  13 10.25 

7-- Calrd,  I / ; - -  --- l'ounrt ' <;;-- 

C'7llisii:os 49.40  6 . 9 2  16 .46  4 9 . 3 6  6 . 0 0  1 t i . B O  
( ' I o H I ~ N ~ O &  -16.61 3 . 4 2  10 .83  4 6 . i 5  5 . 5 4  10.88  
Ci:HxsN20aS 5 0 . 3 5  6 . 2 8  9 . 7 9  50.40 ti.37 9 . 5 8  

C l i  N l'oriniila c 11 S 

Method 4.-Prirnary carbamates were prepared from the re- 
actmion of an alcohol with sodium ryaiiate aiid trifliioroacetic acid 
iii met,hylene chloride. 34 

Method 5.-A monosubstituted urea was prepared by heatiiig 
ail aqueous solutioii of an amine hydrochloride aiid K C S O  011 n 
steam bat,h for 45 niiiiiites.3: 

Method 6.--4 solution of ail aniiiie i i i  a solveii( such ab ~ I I -  

zeiie or ether was treated with ail alkyl or aryl chloroformate i i i  

the preseiice of a base Such as pyridiiie or triethylamiiie. 
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(1(4) 13. Loev and  RI .  I;. l iormendy, J .  01.0. C h e m . ,  28, 3421 (1963). 
(35) P. Ruggli and U. Prijs, Hela. Chirn. d c l a ,  28, 6 i 4  (1945). 
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Sumerous substituted phenethylamines exhibit cen- 
tral nervous system stimulation and anorectic activity.' 
We found that 1- (2-imino- 1.1 -dimet hyl-2-phenylet hyl) - 
piperidine (I), when administered to mice by the oral 
route caused significant CSS stimulation and depres- 

XR 
I1 

C~I15CC(CII,)?S (CE12)5 'IICI 

11, IE. = cocrI, 

L- 

I , R = H  

(1) R. A.  3IcLean in "Rledicinal Chemistry," .I. Burger Ed.,  Interscience 
Publishers, Inc., Ken, Tork, N.  T., lYti0, Chapter 29, p 692. 


