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TABLE I 
S-Ray diffraction powder data for bayerite-a and bayerite-2, 

-- 

Bayerite-a Bayerite-b 

Line dabs 1/11 dabs 1/11 dc3~C* hk .  1 

- 

from a = 5.047 A. c = 4.730 A for bayerite-b (4). 

ailcl 6 in the  relative iilteiisities of sonie of the  X-ray cliffraction powder lines, particularly 

the  abiioi-mally wealc 00.1 line of type  a, are  the  result of preferred orientation of the  

crystals of t,.pe n parallel to  their length. 

Grateful acl~nowleclgment is made t o  Dr. S. Nishimura for helpful aclvice regarding 

the  preparation of bayerite-a. 
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DIPHENYLCYANAMIDE DERIVATIVES. IV. 1,l-bis(4-CHLOROPI-I-)-UREA* 

T h e  synthesis of 1,l-bis(4-chloropheny1)-urea was reported as resulting from the  

aqueous allialine lzyclrolysis of 4,4'-dicl~lorodipl~ei1~~lcyanamide; i t  was described as a 
white solid, m.p. 220'-222' (1). Subsequent investigatioit has sl~o\vii this inaterial t o  

be a complex mixture containing 1,l-bis(4-chloropheny1)-urea, sonie 4,4'-clichlorodipheiIpl- 
aniine, and a polymeric colnpound coiltainillg silicon leached fro111 the IJyrex flask. ( S o  

"Issued as contriblrtio~a No. 16.9. 

Can. J. Cllem. 1'01. 38 (18130) 
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T Y P E -  a 2 TYPE-  b 

1 2 I<lectron micrograplls of bayeritc-n and baycrite-b (X2'7,000). 
FIG. 3. Elect011 microdilfraction pattern of bayeritc-n (acccler;~tio~i voltage 100 1;~). 

Y ; ~ l ~ ~ ; t g u c l ~ i  and  Saku~i~oto-Can. J. Chern. 
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NOTES 1397 

silicone grease \\-as used.) The purpose of this note is to record a corrected description 
of l,l-bis(4-cl~lorophe1~~l)-urea in the pure state. 

This uns~~nzmetricall). substituted urea has now been obtained by a different method 
and characterizecl through conversion to  k n o \ ~ n  derivatives by the well-established 
reactions illustratecl in Fiq. 1. 

(+ROH; HCI) 

1 
C I 

I 
C1 C I 

fi NHJCI 
\\/ // - N-C- 

(-RCI) R 

I \\I 
N-H 

('J 
CI 11- 

FIG. I. The synthesis and hydrolysis of 1,l-bis(4-~hlorophenyl)-~1rea. 

Although the 3,:3-dipl1eny1-2-alli)ilpseudoureas are known to uildergo rearrangement 
and cleavage on heating to  form diphenj7lamine and the corresponding alkyl isoc).anate 
(2), their hj7d1-ocliloricle salts, \\Then heated, retain the urea skeleton resulting in the 
formation of uns)-mmetrical diphen)-lurea and the correspondiilg a1kj.l chloride (3).  
Similar behavior of the 3,3-cliall;yl-2-all;ylpseudo~1reas was reported by RIcIiee (4). This 
property has ~~roviclecl a convenient method for synthesis of l,l-bis(4-cI1loropl1e11yl)-urea 
(11, Fig. 1). The reaction of water with the pseudourea salts, a t  room temperature, is 
observecl to produce the same material, though slo\vly. 

Evidence for the stl-ucture of I1 is provided by its reacly dehj-dration to 4,4'-clichloro- 
diphen>.lcyannn~ide (111) using Kurzer's technique (j), as well as by its h ~ ~ c l r o l ~ ~ s i s  to 
4 ,41-cl ic l~lorodipl~e~~~ lamine (IV) in alcoholic potassium hydroxicle. Further, the infrared 
spectrunlY of the material in the region 3600-3200 cm-' is iclentical ~vi th that  of 1 , l -  
diphenylurea ancl I ,l-bis(4-1netl10~~-~~11ei1yl)-urea, each having absorption peaks charac- 
teristic of -XI-I? a t  33540 ancl 3430 cm-I, as well as a strong peal; a t  1G75 cm-I t)-pica1 
of an amide carbon) I ;  a peal; a t  830 cm-I is further inclication of the paradisubstituted 
phenyl groups ill this material. 

The degradation of the 3,3-bis(4-chloropl~e~l)-2-allq~lpseudoure~ salts (1) to  4,4'- 
dicl~lorodipl~eng~lamine n m j -  also be accomplisl~ed directly in boiling alcoholic potassium 
hyclroxide; 4,4'-dicl1loi-oclipI1e1i~~lc~~:~11;1ii1icle unclergoes sinlilar conversion (1). 

*Acknowledgnzezt is nmde to M r .  R. IV. Wlzi fe  of this laboratory for recording a d  i iz terpret i~~g the ifzfrared 
rpectra of these nlntcriclls. 
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EXPERIMENTAL" 

3,S'-Bis(4-chloropheny1)-2-alkyl~sez~doureus 
3,3-Bis(4-cl~loropl~ei~yl)-2-allq~lpseudo~1reas (Fig. 1, I where R = C1 to CI1? al1;yl 

groups) mere preparecl by the alkoxide catalyzed addition of alcohols to 4,4'-dichloro- 
diphenylcyanarl~ide (1, 3). 

1 ,I -B,is(d.-chlorophe~zy1)-urea 

(a) B y  Thermal  Decomposition of 3,s-Bis(4-chlorophelzy1)-2-n-heptylpseudozra Hydro-  
cljloride 

The pseudourea salt (2.0 g, 4.8 mmoles) mas spread thinly over a watch glass ancl 
kept in a '30" oven until odorless and no longer water-soluble (5 days). The residue nras 
recrystallized from methanol-water, ethanol-water, then dried in uacuo over calcium 
chloride. The yield of purifiecl material (fine, colorless needles) was 1.0 g (757,) ; it gave 
a positive test for organic halogen, a negative test for halide, ancl melted a t  187"-188" C. 
I ts  infrared absorption characteristics are described above. Anal. Calc. for Cl3Hl~N2OC1,: 
C,  55.53; H ,  3.587,. Found: C,  55.75; H, 3.577,. 

(b) B y  Thermal  Decomposition of 3,s-Bis(4-chloropheny1)-2-n-butylpsez~dozrea Hydro-  
chloride 

The salt (1.17 g, 3.18 i~iiiioles) was kept a t  the melting point, uilder vacuum (0.2 111111 
of mercury), on a manifold to which a cold trap was attached. After 90 minutes the 
crude residue weighed 0.87 g (97%) and repeated recrystallizatioi~ from ethanol-\\-ater 
gave fine, colorless needles, 1n.p. 187"-188". 

The distillate in the cold trap weighed 0.2G5 g (90%) and had the boiling point (77"- 
78") and refractive index (1.4014) of n-butylchloride. 

( c )  B y  the Ac t ion  of LVuter o n  S,S-Bis(4-chloropheny1)-R-methylpsezrtozrea Hydrochloride 
-411 aqueous solution of the salt (0.5 g, 1.5 inmoles in 100 1111 of water) was left standing 

in the dark a t  roo111 temperature. After several days, long needle-like crystals began 
to grow. &After 7 111011th~ the material \vas filtered off and recrystallized from methanol- 
water and ethanol-water, giving colorless needles, m.p. 187"-188". 

The three products ( a ,  b, and c)  \\-ere identical in chemical and physical properties. 

4 ,4'-Dichlorodiphenylcynlza~~zide 
A solution of 0.84 g (2.98 mmoles) of 1,l-bis(4-chlorophenyl)-urea (above) in 23 1111 

of pyridine was treated with 1.77 g (10 mmoles) of benzenesulphonyl chloride and left 
standing a t  room temperature for 12 hours. The reaction product, after precipitation 
with \vatel-, filtration, arid n~ashing, was recrystallized from methanol yielding 0.58 g 
('73%) of long colorless needles of 4,4'-dichlorodiphenylcyanamide, 111.p. 114"-115". The 
matel-ial was coilfiniied by a mixed melting point with an authentic sample ( I ) .  

4,4'-Diclzlorodipheizylamine 
A 5-1111 methanolic potassi~lm hydroxide solutiori of l,l-bis(4-chloro~1l1eng~l)-urea 

(0.12 g, 0.42 mmole) was boiled uiider reflus for 24 hours; some aninloilia was evolved. 
After crystals of potassium carbonate were filtered off, the product was precipitated 
by adding water and recr!~stallizecl frorn 110" petroleuin ether >~ielding 0.083 g (857,) 
of 4,4'-dicl~lorodipl~eng~lamine, colorless needles, m .p. 77"-78". 

The iclentical product was obtained in 80-907, yield, by the same techr~ique, starting 
\\lit11 any of the 3,3-bis(4-chlorophenyl)-2-aIIi~~lpseudourea hg~clrocl~lorides. 

'51.Telli?~g poilzts zcere obtained ~ i s i ? ~ g  a Fisher-Johns block a n d  are zi?tcorrected. Carbon a n d  hydrogen alzalyses 
zoere by  J .  F. A l i c ino ,  fifetiichen, N.J. 
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