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Abstract—N-Cyanomanines react with aziridinone 1 to yield the amides 2. Base catalysed ring closure of the latter
furnished the glycocyamidines 3. Acid catalysed de-t-butylation, and deimination combined with de-t-butylation of
the compounds 3 leads to 1-substituted §,5-diphenylglycocyamidines (4) and -hydantoins (5), respectively. Part of the
hydantoins § were also directly obtained by hydrochloric acid treatment of amides 2. Selective de-t-butylation in
position 3 of the glycocyamidine 3 (R = t-Bu) was brought about by heating with methanolic NH; in the presence of
NH.I. Reaction of 1 with the wnsubstituted N-cyanoamine furnished carbodiimide 7 which was cyclized to the
glycocyamidine 8. The mass spectra of some glycocyamidines 4 and hydantoins §, as well as of compounds 7 and 8

are discussed.

At present there is no general method available for the
synthesis of l-alkyl,- Tl-aralkyl- and [I-aryl-5.5-
diphenylhydantoins (5) and -glycocyamidines (4). As only
special representatives of these two types of compounds
have been prepared,' we now describe a general method
for the synthesis of compounds of types 4 and 5 (Scheme

1).

-3,3 - diphenyl - 2 - aziridinone (1).” The structures of the
products followed unequivocally from their IR spectra
which exhibited p(N)-C=N and amide 1 bands in the
regions 2250-2230 and 1685-1680 cm ', respectively.

All our attempts to obtain the 2 - (N - cyano - N -
methylamino) derivative 2 (R = Me) failed: in all cases the
ring closure product 3 (R = Me) was formed directly. The
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The key compounds of our syntheses are the N - (t -
butyl) - 2 - (N - ¢yano - N - subst.amino) - 2.2 -
diphenylacetamides 2 which were obtained in 48-73%
yield by allowing N-cyanoamines to react with 1 - (t - butyl)

“Hydantoins, thiohydantoins and glycocyamidines, Part 41. For
Part 40 see Ref. 1.

"Part of the present work has been published as a preliminary
communication, see Ref. 1.

remaining compounds 3 were obtained by ring closure of
the corresponding compounds 2, effected in the presence
of triethylamine.

The v(N)-C=N band in the IR spectra of the starting
compounds 2 disappeared as a result of the ring closure,
the amide I band was shifted towards higher wave num-
bers (1740-1725 cm™ ') and the IR spectra of the products 3
exhibited a »C=N band in the region 1640-1635¢cm ',
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Treatment of the glycocyamidines 3 with hydrochloric
acid furnished, by elimination of the t-Bu group the
desired 1-alkyl-, l-aralkyl- and 1-aryl-5,5-diphenyl-
glycocyamidines, respectively, in 70-90% vyield. In the
case of 3 (R = t-Bu) both t-Bu groups were eliminated on
such treatment; while heating with methanolic ammonia
in the presence of ammonium iodide resulted in selective
elimination of the 3-t-Bu group. The latter reaction proba-
bly involves a Dimroth rearrangement followed by nuc-
leophilic displacement of the 2-(t-butylamino) group as
shown in Scheme 2 (cf Ref. 3).

Hydrochloric acid treatment of 3 (R = p-MeOC:H,)
furnished mixtures of two de-t-butylated products, viz 4
(R=p-MeOCsH, and R=p-HOC:H.). By heating 3
(R = p-MeOCH.) with acetic acid~-HBr aq mixtures, the
latter product was obtained in pure form, while heating of
3 (R = p-MeOC¢H,) with ethanolic ammonia in the pres-
ence of NH.I resulted in selective removal of the t-Bu
group and formation of pure 4(R = p-MeOCH.). The mass
spectra demonstrated that the latter two products were
pure and uncontaminated by the other.

The IR spectra of the compounds exhibited amide I and
vC=N bands in the regions 1720-1705 and 1660-1640 cm’,
respectively.

Deimination of the glycocyamidines 3 furnished the
N,N’-disubstituted hydantoins 6 in 53-96% yield. The IR
spectra of the latter exhibited two bands in the 1760-1750
and 1715-1700 cm™' region, respectively (vO=C-N-C=0).

The synthesis of most of the 1-substituted 55-
diphenylhydantoins (5) was performed either by de-t-
butylation of the corresponding compounds 6 with 48%
HBr ag-acetic acid mixtures (Method A, 75-95% vyield)
or, in a few cases, by refluxing the amides 2 with 20%
hydrochloric acid (Method B). No selective de-t-
butylation of 6 (R=1t-Bu) and 2 (R=t-Bu) could be
achieved by Methods A and B, respectively, 5.5-
diphenylhydantoin (5, R = H) being the product obtained
in both cases.

When Method A was applied to compound 6 (R = p-
MeOCsH,) de-t-butylation was accompanied by demethy-
lation, 5 (R = p-HOCsH.) being the product obtained. §
(R=p-MeOC,H,) was obtained by deimination of the
corresponding compound 4.

The IR spectra of the hydantoins § are characterized by
two bands in the 1760-1750 and 1715-1700 cm ™' regions,
respectively (vO=C-N-C=0).

Reaction of 1 with unsubstituted cyanoamine furnished
a novel product which, according to its mass spectrum,
proved to be a 2:1 adduct of the reactants. The IR
spectrum of the adduct exhibited characteristic bands at
3330 (vNH), 2130 (vN=C=N) and 1670 cm™' (amide I),
respectively. In its NMR spectrum two signals were only
present (at § 7-27 and & 1-30 ppm, respectively, both s,
intensity ratio 10:9). From these data structure 7 was
deduced for the product. The formation of 7 may be
explained by assuming attack of a second molecule of 1

*Potentially tautomeric compound. The tautomeric structure
has not been established.

by the less hindered cyanoamine N atom of the inter-
mediate 2 (R = H).

When refluxed with ethanolic triethylamine, 7 was
isomerised to 8. The structure assignment of the latter
product is based on its IR, NMR and mass spectrum,

0
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7 g+

MASS SPECTROMETRY
4and § (R = p-MeOC¢H, and p-HOCH.). The fragmen-
tation patterns of 4 and 5 (R=p-MeOCH, and p-
HOCH,) are completely analogous to those of com-
pounds 4 and 5 (R = Ph) described earlier.* In the case of
the latter two compounds it was not clear whether in the
course of the transitions

Ph.C=N'—Ph ——
m/le 257

H

+ ’Cb © +
Ph—C=N—Ph «—— Ph,C=NH—Ph
mie 180 mle 258

the phenyl group attached to nitrogen or one of the phenyl
groups attached to carbon is lost. Since in the case of
compounds 4 and 5 (R = p-MeOCsH, and p-HOCH.) the
corresponding ions a and b appear to be capable of losing
either a phenyl or a substituted phenyl group, and benzene
or a substituted benzene, respectively, both processes are

Ph,C=N—R ——~  Ph—C=N—Ph
a C

I

+ ~C¢H, +
Ph—C=N—R < Ph,C=NH—R
d b
R = p-MeOC.H., p-HOCH,

Scheme 3

possible, as supported by metastables. As shown by the
relative abundances of ions ¢ and d, the losses of the
unsubstituted phenyl group and benzene, respectively,
predominate, probably because these are the more simple
processes leading to the stable symmetric structures.
According to exact mass measurements, the elemental
composition of the isomeric compounds 7 and 8 is
CyxHyN,O,. Their mass spectra have many common
peaks and are very similar. The main fragmentation



The reaction of N-cyanoamines with 1-(t-butyl)-3,3-diphenylaziridinone

1
. i
! H

H: 210 }H

[ )
|| 1

J 0

t I |V‘

! |

H,

|

!

I

I

|
|
1
1
|
1
b
|
t
I
)
|
v
1

1197

472

T

! |
(t)BUt-INH—CO--C(Ph): {-{N=C=N+-C(Ph),~ CO—NH—Bu()

: ' 7
| 165
—>

207

372

1
I
i
t
!
i
|
|
€ B —— |
!
(
1
1
{
|
1
1
|
{

416

162 P2

210 N

4

/

pPh |l //

!/ N—— Bu(t)

H C—— CO—NH—Bu(t)

ph S/
416,

472/
8

Scheme 4

patterns are shown in Scheme 4; for the complete spectra
see Experimental. The main primary fragmentation of
both molecular ions consists in the loss of the CONHBu(t)
group (formation of the m/e 472 ion). Characteristic
differences in the behaviour on electron impact of the two
compounds are that only compound 7 is capable of losing
consecutively two such groups, and that in its mass
spectrum the fragment ion corresponding to the basis
peak (m/e 267) arises from the /e 472 ion, as supported
by metastables. The m /e 267 ion is, in agreement with the
differences in structure of the two compounds, absent
from the mass spectrum of compound 8.

EXPERIMENTAL

1 - (t - Butyly - 33 - diphenyl - 2 - aziridinone (1). This
compound was obtained as described in the literature.” Slight
modifications of the experimental conditions proved, however,
necessary.

Thus, a soln of t-BuOK (4-8 g; 43 mmoles) in dry ether (100 ml)
was added under continuous stirring and external cooling with
ice-water within 1/2 hr to a suspension of N - (t - butyl) - 2 - chloro
-2,2 - diphenylacetamide® (12 g; 40 mmoles) in dry ether (400 ml).
The crystalline ppt was filtered off. Light petroleum (400 ml) was
added to the filtrate, and the soln was concentrated to about 400 ml
by distillation in vacuo at r.t. The residue was chilled at —70° to
yield 5-3-5-7 g (50-54%) of 1, m.p. 84-86°, lit.” m.p. 79-81°C. The
IR spectrum (KBr) was identical with that described in literature.”

N-Cyanoamines. The N-cyanoamines R = Me,* R=Et R=t-
BuR = PhCH,,’R = Ph,*R = m-CIC,H, and R = p-MeOCH."
were prepared according to known methods.

N-Cyano-p-toluidine was prepared by a method different from
that described.'? Thus cyanogen bromide (10-6 g: 100 mmoles) was
added to a soln of p-toluidine (20 g; 187 mmoles) in a mixture of
EtOH and water (50 ml, each). The mixture was stirred under
ice-water cooling for 1/2 hr and poured into water (300 mi) to yield
10-6 g (86%) of crystalline N - cyano - p - toluidine, m.p. 70-71°
(CHCl-light petroleum), Iit.”* m.p.: 69°. (Found C, 7241; H, 6:23;
N, 21-05 Calc for CsHsN.: (132:17)C,72-71; H,6-10; N, 21-20%).

N - (t - Butyl) - 2 - (N - cyano - N - subst. amino) - 2,2 -
diphenyl - acetamides (2) see Table 1. Anhyd benzene soins of

the appropriate N-cyanoamines were treated at r.t. (external
water-cooling) with 1; the mixtures were stirred for 2-4 hr, al-
lowed to stand overnight and worked up according to methods
A-C.

Method A: the products were precipitated in crystalline form
by addition of light petroleum.

Method B: the mixtures were evaporated to dryness and the
oily residues were crystallized from the appropriate solvent.

Method C: the crystalline product separated from the benzene
soln.

3 -(t - Butyly - 1 - methyl - 5,5 - diphenviglycocyamidine (3,
R =Me), 1(3-0g; 11-3 mmole) was added to a soln of N - cyano -
N - methylamine {1-8 g; 32 mmoles) in dry benzene (30 ml). The
mixture was stirred for 4 hr and allowed to stand for one day atr.t.
The oily dry residue of the soln was extracted with two portions of
boiling gasoline (40 ml, each). On cooling, 245 g (67%) of the
crystalline product separated; for the m.p. and microanalysis
results of the product see Table 2.

3 - (t - Butyl) - 1 substituted - 5,5 - diphenylglycocyamidines
(3.R # Me). The compounds 2 were refluxed for 2 hr with EtOH in
the presence of triethylamine, and the crystalline products were
precipitated by the addition of water (see Table 2). NMR spectra
(CDCl;, TMS) 3 (R =Me): 6 2:63 (s, 3H) and 1-75 ppm (5, 9H): 3
(R=Et): & 3-30 (qu. 2H), 1:75 (s, 9H) and 0-53 ppm (1. 3H): 3
(R =t-Bu): 8 1-67 and 1-30 ppm (s, 9H, both): 3 (R=PhCH.): 6
4-44 (s, 2H) and 1-75 ppm (s, 9H).

De - t - butylation of the 3 - (t - butvl) - 1 - substituted - 5.5 -
diphenviglvcocvamidines 3 (R # t-Bu) (see Table 3). The starting
compounds were refluxed for 2 hr with 205 HCI and the solns
were evaporated to dryness. The resulting hydrochlorides of the
corresponding compounds 4 were dissolved in EtOH. N/l
NaOH aq was added and the crystalline products were precipi-
tated by dilution with water. In the case of 4 (R =PhCH,) the
crystalline hydrochloride separated from the hydrolysis mixture;
it was filtered off and treated as described above.

De - t - butvlation of 1.3 - di(t - butyl) - 5.5 - diphenylglyco-
cyamidine (3, R=1-Bu). (a) 3 (R=1t-Bu) (60 mg; 0-16 mmole)
was refluxed with 3ml 209 HClaq for 2hr. The mixture was
worked up as described above to yield 35 mg (855%) of 4 (R = H).
identical according to m.ps and IR spectru with an authentic
sample."*

(h) A mixture of 3 (R = t-Bu) (0-6 g: 1-7 mmole). MeOH (30 ml).
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Table 1. Synthesis of N-(t-butyl)-2-(N-cyano-N-subst. amino)-2.2-diphenylacetamides 2
H-Jysnoanine 1 > Cale/Found
Scazene, - - w2tod =
R cole B 5 Lwie 3 ° mp., °C recryst. irom toruula |G HA N%
5t [ 5.7 o 1.0 3.3 A 0,60 48  go-lyp  Baueous Copligsis0 (75.19 7,51 12.55
etaanol /335.45/ 175,10 7,42 12.39
t-Bu  1.15 1.7 50 2,75 10,4 B 2,73 72 1256 zasoline  Czzflpgiz0 76,00 8.04  11.56
7363.51/ |75.80 7.9 11.61
JnCH, 0,55 4.2 10 1.0 3.5 A 0.85 55 ey  COMWEOH - CpeflppNi0 (78,56 6,35 10.57
+ Hy0 /397.52/ 78,53  7.03  10.98
o 0.80 5.1 20 1,15 4.3 B 10 66 145-6 cthanol  CostpgizO [78.30  6.57  10.96
/3330887 17307 6.59 11.03
p-leC.H, 0.60 4.5 10 1.20 4.5 A 1,30 72 156-7 Efgég:e' Coulipplz0  |78.56 6,85 10,57
SNt /3752|7853 681 10.59
B-CLCH, 0.75 4.9 10 1.25 4.9 IS4 1.435 73 1356 aqueous COpgligg G501 B/ 10,05
ethanol /417.94/ 9.97
DieCCH, 0450 3.4 5 0.80 3.0 c 0.90 72 1534 Ofprenes CogllpplisUp 75052 6,55 1u.16
SeEt e 7413.52/ |75.62  56.58 10.38
a/ A second crop of tne product was obtained by evaporating to dryness the mother liquor of the first
and trituratin@ the oily residue with ether
b/
Cl, calc 8,48; found 8,53 %
Table 2. Preparation of 3-(t-butyl)-1-substituted-5,S-diphenylglycocyamidines 3
i 2
& g ! seom, BN, Yield 3 Calc/Found
3 mmole ml ml g % Dey C recryst. from foruula C% H% Nib
e ay 1278 gasoline or  Coofipsiiz0 74,73 7.21 13,07
agueous EtCH /321 e4%/ 74479 7.25 12.83
Bt 0.6 1.8 6 0.6 0.55 96 157-8 aqueous stoH  CerHoghz0 75.13 7451 12,53
/335.45/ 75.29 7+55 12,50
£-Bu 1.0 2.7 10 1.0 0.98 98 117-8 IR Gzl gN;0 76,00 B.04 11.5%
7362251/ 75.75  8.01 11.31
PucH, 0.2 0.5 2 c.2 0.18 9% 155-9 Sto Caganz0 75,56 6.85 106.57
739752/ 75456 €095 10473
Ph 0.5 1.3 5 0.5 o.46 92 1534 - Cachz 530 78,30 6.57 10.96
7363008/ 73,02 6.8¢ 10.77
p-lieCH, 0.7 1.8 7 0.7 0.66 o4 142-3 aqueous mtOH  C2sfaplz0 73456 6.85 10.57
734752/ 70.35  6.oo LU
n-CLCGH, 0.5 1.2 5 0.5 0.45 90 110-1 e CagHzy G130 v/ 10,05
VLI VIN-RY4 Vo3
p-NeOCgH, | List 1.3 5 0.5 0.52 96 134-5 I Coglopl30; | 7552 6.58 10.16
° /815.52/ 7546 6,68 10.38

a/ Prepared by special method, see text.

/ ¢1, Celc 8.43; found .65 4

saturated at 0° with dry NH,. and NH,J (0-3 g) was heated in a
sealed tube for 6 hr at 160°, The soln was concentrated to about 1/4
of its original volume. The crystalline product (4, R = t-Bu: 0-40 g:
71%) was precipitated by the addition of water. NMR (CDCl,): 6
1-31 ppm {s. t-Bu).

De-t-butvlation of 3 (R = p-MeOCH,). (a) 3 (R = p-MeOC.H,)
(0-4 g: 1-0 mmole) was refluxed for 6 hr with a mixture of AcOH
and 48% HBraq (3 ml, each). The soln was evaporated to dryness
and the residue was triturated with NH,OH aq to furnish 0-29¢
(78%) of 4 (R = p-HOC H.).

MS (70 eV, direct insertion, 180%): m/e 343 (M, 100%). 314
(4-0%); 274 (52%); 266 (3-1%, M-Ph); 259 (2:6%); 250 (4-0%.
M-p-HOC(H.); 222 (5:2%); 207 (5-5%). 196 (29%): 182 (119%):
1715 (2-69 . M*¥): 165 (4197, C,sHo™): 109 (4:39%): 104 (9-5%); 93

(5-5%); 77 (11%). First field free region: 274—:L>196;

2742 180.
(b) A mixture of 3 (R = p-MeOC.H.) (1-0 g 2-4 mmoles), EtOH
(40 ml). saturated with dry NH. at 0°, and NH.I (0-4 g) was heated

for 6 hr at 170° in a sealed tube. The resulting soln was evaporated
to dryness and the residue was triturated with water to yield 0-70 g
(819%) of crystalline 4 (R = p-MeOCH.).

MS (70eV, direct insertion, 150°: m/e 357 (M, 100%); 328
(3-8%): 314 (2:79%): 288 (5177): 280 (3-1%. M-Ph): 273 (5-5%,
M-69-15); 272 (9-0%): 222 (4-8%); 210 (19%, M-69-78); 180 (5-9%);
175 (15%): 165 (28%. C3Ho®): 135 (129%); 92 (5-5%); 77 (14%).

3725328 357—2 288,

Metastable  transitions:
357— 5280, First field free region: 88— 210;
288 —— 2 180.

For the m.ps and microanalysis data of 4 (R = p-HOC.H, and
p-MeOC H.), see Table 3.

Deimination of the glycocvamidines 3 (see Table 4). 96% AcOH
solns of the glycocyamidines 3 were treated under continuous
stirring with NaNQ- aq solns (added in portions within 1-4 hr) at
r.t. The mixtures were—irrespective of the crystalline precipitate
formed in some cases—heated to their b.p. The products 6 were
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Table 3. Preparation of the glycocyamidines 4 by de-t-butylation of compounds 3

3 20 5 HCL 4 Cale/found
R ag, ml
8 muole 3 % mp °c recryst. from formula C% Hi% N%
L 0.20 0.6 4 c.i4 85 »360 . F-EtOH Crelyghz0 [ 72.43 5.70  15.84
/265, 32/ 72,45 Seta 15.80
3t 0.08 0.2 3 0,06 50 346-5 e €)%y o150 73.1C 6.14 15,04
7279.34/ | 72,85 6.29 14,50
t-3u o/ 290 /4]  KeOH sg. Clgfaylz0 + | 778 7.42 12,36
HeUH i 70,51 7.l 12,34
/339 44/
FnCH, 0.10 [ 3 c.06 70 2024 D F-E60H Copgls0 | 77.39 5.61  le.3l
/3l 2/ 77.48 S.ok 12,08
oh ©.10 w3 3 .07 s2 28550 260E wou.®
pleC R, 0.53 1.3 10 0.40 8 2059 -na Caalgh30 + 11.69
i
_ /359 44/ | 11,67
2ou-G C;2H19N3°c | 12,51
vy .45
-
DGl vz 0.3 3 0.08 77 314m agu. Dok CoHygCLEZ0 1 69.71 4.46 1l.61
o 735183/ 65,76 4,75 1.3
p-e0C,F, e/ 2573 0H Copthols0p | 73.93 5.6 11.76
/557 .42/ 7402 5.77 11,94
2-HOCSH, a/ 350 uF 01‘1_1-11711502 73.45 4,99 le.24
/343,357 73,30 5.1z 1z.eC
-ce
uo over Filc ab 11092
Table 4. Preparation of the N,N'-disubstituted hydantoins 6
5 I
R 2 95 5 AcOH FaNo,  Hn0 6 Calc/Found
r ml g ml
g mmole e 7 g, ° 2 Forzule c5 55 i
ol 74,51 8.5¢
ie 0.3 0.9 5 .5 15 e 67 978 - g
Bt 0.27 0.8 5 c.3 2 |o.we 95 115-6 215045205 7457 7419 8433
/336, +i/ 75.21 7.32 B.21
t-Bu 0.30 0.8 5 0.5 5 |o.ae 53 140-1 Co3fogN 02 75.72 77 7409
/36t a5/ 75.55  7.7% 7.6k
PhCH. 0.20 0.5 5 0.3 2 |o.a? 85 128-9 CopBeel0z 78,36 6.56 7.03
‘ /393.51/ 74050 €.52 6,74
Ph 0.20 ¢.5 5 0.3 2 lous 75 159-60 CogHoylo0, 75,10 €.29  7.29
/384.48/ 76.03 5.29 749
p-MeC.H, 0.40 1.0 5 0.3 2 |o0.35 87 157-8 CogHoeN202 7836 6.5 7,03
/398.51/ 78.59  6.% 7,13
~ ¥
m-CLC.H, 0.73 1.7 15 1.0 5 Jo.51 70 101-2 Cagla3 L0, 71.88  5.53% 6,69
/516,937 71.65  5.83 6.35
p-MeOC,R, 0.30 0.y 5 0.3 2 | o.e 80 1456 CaelizgN203 70388232 6,70
7614051/ 75.16  6.36  0.58

&/ A11 products recrystallized Zrom AcOH.

v/
Cl, calc 8.46; found 8.50 7

obtained by the addition of water to the hot solns. and recrystal-
lized from AcOH aq.

Preparation of 1-substituted 5.5-diphenvlhvdantoins (5) (see
Table §)

Method A. The 1,3-disubstituted hydantoins 6 were refluxed for
2-7 hr with a mixture of equal volumes of 96% AcOH and 485
HBragq. The products were precipitated by addition of water to
the hot mixtures.

Method B. The compounds 2 were refluxed for 2 hr with 20¢7
HCl aq. The products separated on cooling.

1 - (p - Methoxyphenyl) - 5.5 - diphenvlhvdantoin (5. R = p-

MeOCH.). 4 (R = p-MeOC,H,) (0-31 g 9 mmoles) was dissolved
in AcOH (10 ml). and an agueous (5 ml) soln of NaNO- (1-2 g) was
added within 2 hr at 80°. The product (0-18 g: 587 ) separated on
cooling. For the m.p. and the microanalytical data, see Table 5.

MS (70eV. direct insertion, 150°C): m/e 358 (10057, M): 329
(1:0%): 315 (0-4%); 287 (375 ). 281 (3-672); 272 (125 . M-71-15). 210
(2562): 180 (4:3%): 165 (30%, C,Hy " )2 143-S (317 [M-T1T 1 1158
(2:8%): 91 (59%): 77 (15%). Metastable transitions:

87— 272358 L, 287 358 281. First field free reg-

ion: 287 — 5 210: 287 s 180,
I - (p - Hydroxyphenyl) - 5.5 - diphenyihydantoin (5, R = p-
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Table 5. Preparation of 1-substituted 5,5-diphenylhydantoins §
artine a/ Calc/found
Starting compound’ heagentb/ Lit Ref
R uethod ml
og maole mg % mp recryst. trom foruula Cs% H% N% mp
e A 53 0.16 1.5 33 76 2234 204-6 15
1t A 60 0.18 1.5 45 90 185-6 185-7 1y
Bt B 90 0,27 3 50 67 187-8 j135-7 15
PhCH, & 160 0,40 2 oo 73 211-3 2134 16
FhCHy B 100 0.25 3 60 69 2124 213-4 16
P s 60 0.16 1.5 40 78 1989 198-9 13
p-lieCcH, A 150 0,38 2 020 93 205-6  aqu. EtOH Coot g0z 77417 5:30 8.18
/342.40/ 76,90 5.47 8.20
n-CLCH, i 160 0.38 2 hio  eo 7344 T Co1Hy 5CIN; 0, e/
o /362.82/
p-HeOCGH, as 242-3 EtoH Capfl) gN205 7.83
/358.40/ 7.89
R-HOGSH, &/ 249-50  EtOH Corfhgha0y | 73,25 4.68 8.14
/344,37/ 73,38 4.68 7,95
t
a/ b/
Compounds & /Method 4/ or 2 /Method B/ Amount of 96 % AcOH and of 48 % HBr ag /Method A/ or of 20 % HCl ag /Method B/
</ a/

Cl, calc 9.77; found 10.06

HOCH.). 6 (R = p-MeOC¢H,) (0-25 g; 6 mmoles) was reftuxed for
7 hr with a mixture of AcOH and 48% HBraq (2 ml, each). The
product (0-20 g; 92%) was precipitated by dilution with water of
the hot mixture. For the m.p. and the microanalytical data, see
Table 5.

MS (70 eV, direct insertion, 160°C): m/e 344 (100%, M); 315
(2:2%); 300 (0-9%); 273 (47%); 267 (5-9%); 239 (1-2%, M-77-28);
208 (3-4%); 196 (44%); 180 (4-6%); 165 (41%; C13Ho®); 139 (2-1%);
1365 (2:2%, [M-T11°®); 121 (15%); 115 (2:0%); 104 (3-1%); 93

(4-19); 77 (10%). Metastable transition: 344 — > 273. First field

free region: 273 —— 196; 273 ——— 180.

5,5-Diphenylhydantoin (5, R=H). (a) 6 {(R=t-Bu) (0-13g;
0-36 mmoles) was refluxed for 2 hr with a mixture of AcOH and
48% HBr aq (2 ml, each). The product (0-08 g; 89%) was precipi-
tated by dilution with water of the hot mixture, m.p.: 294° from
EtOH, lit."” m.p.: 295°.

(b) 2 (R =1t-Bu) (0-20 g; 0-55 mmole) was refluxed for 2 hr with
20% HCl aq (2 ml). Water was added to precipitate 0-10 g (64%) of
5 (R=H), m.p. 295°.

2,2 - Carbodiimidobis[N - (t - butyl) - 2,2 - diphenylacetamide)
(7). 1 (1-8g; 6-:8 mmoles) was added to the soln of N-cyanoamine
(0-35 g; 8-8 ml) in anhyd benzene (10 ml). The mixture was stirred
for 4br at r.t. and allowed to stand for 2 days. Light petroleum
(90 ml) was added to the mixture in order to precipitate crude 7
which was recrystallized from MeOH to yield 105 g (50%) of pure
7, m.p. 190-1°.

Microanalyses could not be performed because the product
underwent microexplosions in the ignition tubes; the purity was,
however, checked with the aid of the IR and NMR (see above) and
mass spectra.

Mass spectrum (70 eV, direct insertion, 150°C): m/e 572 (0-8%,
M); 516 (0-2%); 473 (34%); 472 (69%); 416 (53%); 372 (4-4%); 267
(100%); 266 (19%); 250 (11%}; 210 (12%); 208 (37%); 207 (56%);
182 (55%}; 180 (23%); 167 (66%); 165 (67%); 132 (10%); 129 (12%);
104 (41%); 84 (10%); 77 (24%); 57 (63%). Metastable transitions:
472-267; 416>210; 250 182; 208 - 129.

3-(t- Butyl)-2-{a - (t - butylcarbamoyl) - benzhydrylimino] -
5,5 - diphenylglycocyamidine (8). A mixture of 7 (0-30g;
0-5 mmole), EtOH (3 ml) and Et;N (0-3 mi) was refluxed for 2 hr.
On cooling, 0-23 g of 8, m.p. 171-2°, separated. A second crop
(0-04 g) of 8, m.p. 170-1°, was obtained by adding water to the
mother liquor. The total yield was 90%; m.p. 171-2° (from EtOH).

*Diagnostic for the 3-(t-Bu) group."

For the syntnesis of this compound, see text

(Found C, 77-32; H, 6-98; N, 9-66. Calc. for Cs,H.oN,0,: (572-76)
C,77-59; H, 7-04; N, 9-78%); IR (KBr): 3370 and 3140 (vNH), 1740
(vC=0), 1660 cm ™' (»C=N); NMR (CDCl;): §1-87 s, 3-t-Bu, cf."®, 8
1-24 ppm s, t-Bu in side chain; MS (70 eV, direct insertion, 150°C):
mle 572 (M, 0:9%); 516 (0-3%, M-56);* 473 (48%); 472 (100%);
416 (83%); 250 (11%); 210 (14%); 208 (9:5%); 207 (35%); 182 (55%);
180 (11%); 167 (26%); 165 (39%); 132 (8-3%); 129 (9-1%); 104
(42%); 84 (9-8%); 71 (16%); 57 (34%). Metastable transitions:
472> 416; 416> 210; 250 182; 416> 182.
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