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patterns are shown in Scheme 4; for the complete spcc~ra 

xc Experimental. The main primary fragmentation of 
both ~lccular ions consists in the loss of the CONHRutt) 
group (formation of the m/c 4f? ion). Chardctcristic 
differences in the behaviour on electron impact of the two 
compounds are that only compound 7 is capahk of losing 
consecutively IWO such groups, and that in its mass 
spectrum the fragment ion corresponding IO the basis 
peak (m/c 267) arises from the m/t 472 ion. as supported 
by metastahlcs. The m/c ?67 ion is, in agreement with the 
differences in structure of the two compounds. absent 
from the mass spectrum of compound 8. 

EXRRlMlDTAI. 

I . (I Buplt . 3.3 diphm$ ! . o:itidinonr (1). This 
compund was obIaincd as described in Ihc IIIcraIurc ’ Slighl 
modifications of the crpcrimcntal conduitms probed. howcscr. 
necessary 

Thus. a soln of I~HIIOIC (4.8 p. 43 mmok\l in dry cthcr (100 mll 
was added under conlmuous stirring and crlcrnal cooImp uIIh 
icewater wnhin I,? hr 111 a suspcnion of N (1 hu~yll 2. chloro 

?.2 . diphcnylacctamnk’ (I? g: 40 mmoknl in dry ether 1400 ml). 
The crystalline pp~ was filtered off. light pctrokum WOO mll was 
added IO the lil~ra~c. and the soln was conccnIraIcd IO ahout HIM ml 
hy distillafion in rnrari al r.I Tlk residue uas chilled aI 7ff IO 
yield ?.3-.C.7g f.XLWZ:) of I. m.p. 84-86’. Iii.’ m.p. 79814‘. The 
IR spccIrum IKHrl uas identical uith IhaI dtscribcd in IiIcraIurc.’ 

N-Cyanoominrs. The Ncyanoamines R = Me.’ R 7 PI.’ R = I- 
Ru.' R - PhCH,.‘R z Ph.* R - mCK.H.‘“and R - pMc0C;H.” 
were prepared according IO known methods. 

NCyamp-tohudin was prepared by a method diffcrcnr from 
lhal &scribd." Thus cyanogcn bromnk (IO.6 g; IO0 mmoksl wax 
added to a soln of ptnluidinc I2OR: I87 mmoksl in a mixture of 
EIOH and wafer @ml. each). The mixture was stirred u&r 
ice-uater cooling for Ii? hr and poured into waler MI0 ml) to yield 
IO.68 (I%%) of crystalline N . cyano . p Idudine. m.p. 7&W 
KHCl,-ligfn ptrokuml. lit.” m.p.: W. (Found C. 72.41: H. 6.23; 
N.?l~0~CakforC.H.N,:fl32~l7lC,72~7l~H,6~I0;N.21~20%). 

N - (I . Butyl) - 2 . (h’ c-yno N . cubsr. amino) - 2.2 - 
diphnyl ornamidcs (21 UC Tabk I Anhyd bcnrcnc solns of 

~hc appropriate N-cyanoamincs wcrc IrcaItd aI 1.1. (cxicmal 

waIcrcoolrngl with I. ~br mixIurcs were sIirrcd for 34 hr. al 
lowed IO stand overnight and uorkcd up according IO methods 
4-C. 

Yc~hcd .4. Ihc producfs were prccIptIaIcd in crystalline form 
hy addition nf IIghI pcIrolcum. 

MCIM R: rhc mixtures were evaporalcd IO dryness and the 

oily residues wcrc crystallircd from ~hc appropnalc soIvcnI. 
Wctlmd C: Ihc crkstallinc prcduc1 uparalcd from lk twnrcnc 

soln 
3 . (I Bury/) . I . mrrh!J 55 . drphm~/RlurcKypmidinr (3. 

R A MC). I (3.09: I I.3 mmokl uas added IO a s&i of N . cyan” 
N mmhybmmc tl Rg. x? mmoksl in dr) benzene (30 ml). The 
mIxturc was rtrrrcd for 4 hr and allowed IO stand for 9~ day aI r.t. 
The oily dry rcsidIK of lhc soln uas cxIracIcd wiIh IWO portions of 

Ming gasoline MOmI. each). On cooling. !.4Sg (67%) of the 
crystalline product scparalcd; for lhc m.p and microanalysis 
rctults of Ihc producI see Table 2. 

3 . (I Bury/) . I suhsrirurrd . 5.5 . diphnyl~lycocyamidinet 
0. R c Mel The cornpour& 2 ucrc rcfluxcd for 2 hr wiIh EIOH in 
~hc pcscncc of IncIhylamrnc. and Ihc crysIallInc products were 
prccipiIaIcd by Ihc addition of *aIcr Iscr Tahk 21. P;MR spmra 

tCDCI,. TMSl 3 tR : MC). d ?-63 (\. 3Hl and 1.15 ppm Is. 9Hl: 3 
IR x Et): h 1.u) tqu. 2Hl. I 7s ts. 9Hl and O.!?ppm (I. 3H): 3 
IR - I-Bu) h I67 and I Mppm Is. 9H. hcrIhl: 3 IR : PhCH,): h 
4.44 is. !Hl and I.75 ppm fs. 9Hl. 

Dr I . hurvlarion ri/ rhr 3 (I - huryl) I . whsrrrurrd 3.5 
diphmylRlvrrlr!_omrdrnrc 3 IR f I-BUI Iscc Tahk 3). The starting 
compounds ucrc rclluxcd for ! hr with 205 Ht.1 and the solns 
Yere cbaporalcd to dryness The resulting hydrochloricks of hc 

corresponding compounds 4 were disuihcd m PIOH. N/l 
Nat)H aq was added and UK crystalltnc products were ~CCIPI- 
IaIcd hy dilution u_iIh tiaIcr In 1hc case of 4 IR - PhCH,) the 
crystalline hydrochkiridc separated from ~hc hydrolysis mixlure. 
it was filtered off and IrcaIcd as dcscrit& shove. 

& . I - butyfation of I.3 di(f - buyI) - 5.5 - d@hmyfg/~o- 
~~idinr (3. R - I-Bul. Ial 3 fR = I-Bul (60mg; 0.16 mmolcl 
was rcRuxcd with 3 ml _W HCI aq for 2 hr. The mixture uas 
worked up as tkscrihtd abosc IO yield 35 mg Ili?%t, of 4 fR Hl. 
idetuical according IO m.ps and IR spccIr4 with an authentic 
sampk.” 

fbl A mlxturc of 3 fR = f-h) (0.68: I.7 mmokl. M&H I3Omll. 



saturated at 0” with dry NH,. and NH.1 (0.3 g) uas heated in a 
scakd tube for 6 hr at 160”. The soln was concentrated IO about I/4 
of its origmal vdurnc. The cryslallinc product (4. R : I-&I: 040 g: 
71%) was precipitated by lhc a&Won of water. NMR CCIX‘I,): d 
I.31 ppm (I. r.Ru). 

Dr.!-hurylofcon o/ 3 (R 1 pMdK’,H.). (a) 3 CR - pMdX’,H,) 
(0.4 g; I.0 mmok) was rcfluxcd for 6 hr with a mlxturc of AcOH 
and 4&Z HHr aq (3 ml. each). The soln was evaporated IO dryness 
and lhe rtsiduc was tri~uralcd with SH.OH aq IO furnish 0.298 
(78.S) of 4 (R - pH0C.H.). 

MS (7OcV. direct mscrtion. 18(p): m/r 343 CM. 100%). 314 
(4Q%); 274 (52%); 266 (3.l’Z. M-Ph); 259 (2.6%); 2?0 (4+W 
M-pH0C.H.). 222 (5%): 2O? (!..cff). I% (29S). 182 1114). 
171.5 (2.6%. M’” ). 165 (4l’S. C,,H.” ). 109 (4 W). 104 W.c%); 93 

(?.!a), 77 (ll’7r). Firs1 field free rcRion 274 2 1%; 

274: IRO. 
(b) .9 mixture of 3 (R = pMdX’,H.) (I ,O g; ! 4 mmoks). EIOH 

(40 ml), saturated with dry NH, at (P. and NH.1 (0.4 g) was heated 

for 6 hr at 170” in a scaled tube. The rcsultmg soln was cbaporated 
IO dryness and the residue was ~ritura~cd with water IO yield 0.70 g 
(RI%) of cnstalhnc 4 (R - pMleO(‘.H.). 

MS t7OcV. ducct mscrtlon. I?O+). m!r 357 (M. 100%); 328 
(?W); !I4 12.7%). 2ItS Cl’-&); 280 (3,ln,, !.I(-Ph): 273 +YZ, 
M.69.I?); 272 (9.M); 222 (4#&); 210 119%. w-WfR): IRO (5955); 
I?.( (I!B); l6.c (WC. C,,H.“‘); 135 (I???); 92 C.5R). 77 (14%). 

Sfctaslahk Iransilions 3:: - -2 328. 3.c: 2.2 288; 
357 .-z. !g(l First field free rcglon- !R8”- 210: 

?xa 2-v 180. 

For ~hc m.ps and microanalysis data of 4 (R r pHoCH. and 
pMc0C.H.). see Tabk 3. 

I)riminorion o/fhr &rt*_yomidinrr 3 (see TaMc 4). WQ AcOH 
solns of the glycocyamidincs 3 were treated under continuous 
rrlrring with NaNOr aq solns (added in portions within Ia hr) at 
r.1. TIC mlxtures were--tncspcctivc of the crys~ahnc precipitate 
fwmed in some cases-heated IO their b.p. The products 6 were 



The rcacllon of Ncyanoammcs wrth I-(IhuIyl).33diphcny~7i~dinunc 

Tabk 3. PreparaItin of ~hc glycocyamidinrs 4 by de-I-butylarion of compounds 3 

Table 4 PrcparaIron of Ihc N.N’dlsubsImmzd hydanloins 6 

l ’ ALL ;:ozc.cr. :.:*,.c...1lfd r- 1Cc.m. 

D/ 
3. -1s *.+5, :o;oe 8.X I 

ohlamed b) ~hc addrImn of waler IO Ihc hot ullns. and rtcrysIal. 
li7cd from AcOH aq. 

Pnpamrion o/ I-subrfifwed .(,(~diphmvfhydonfoinf (9 (see 
Tahk ?l 

Mtfhnd A Tk 1.3disubsIiIuIcd hydanloms 4 here rcflurcd for 
?-7 hr with a mtxlurc of equal volumes of W”r AcOH and 48% 
HRr aq. The produclr were prcclprIaIed by add&on of waler IO 
lhc hot mrxlurcs. 

Mrthod B. The compounds 2 were rcfluxed for 2 hr wtth _Wr 
HCI aq. The products separated on cooling. 

I Ip Mrrhor~phm$l 5.5 diphmylhydanmin (5. R = p 

MdW‘,H.l. 4 lR - pWc0C.H.) 1041 g; 9mmoksl was dlrwhed 
m AcOH (IO ml). and an aqueous (5 ml) wln of NaM), (I.2 gl was 
added within ? hr at lW. The prcdua (0.188; SRPO separated on 
cooling. For the m.p. and rhc micrornalytical Dada. see Tahk 5. 

MS C7OcV. dirtcI inscrlcon. IWCl: m/r 3-M (IMYZ. Ml; 329 
lI~l;315l0~4~);287l3rjcl;281 l!~~l.2~f129;.M-71-15):!10 
W%); 18oW39cl: 16!(.3@%.C,,H:!‘); l43~~~3~l%.~M-71~““); II.< 

l2%?L 92 lT%fI; 77 II!%). Metaslabk Iransilmr: 

28-l’“-272:358 2 !Ul: 358 A 281. Fin1 held free reg- 

ion. m 2 210: 2R7 2 lJKl 

I (p Hydmyhmyll ?.S diphmylh,ydonrotn 6 R L p 



1200 GY. .hK; end K. kFNPFXT 

HOCX). 6 (R - pMc0C.H.) to.!? g; 6 mroks) was rclluxcd for 
7 hr with a mixture of AcOH pnd 48% HBr aq (2 ml. each). The 

product (0.2Og; X?%) was precipitated hy dilution with water of 
rhe hot mixture. For the m.p. and the microanalytical data. .ue 

Tabk 5. 
MS (70 eV. direct insertion. lm): m/r 344 (100%. M); 31s 

(2.2%): 300 (O.%Q; 273 (47%): 267 (59%): 239 (I.%. M-77-2&; 

208 (3.4%); I% (44%): I80(46%); I65 (41%; C,,H.@); 139(2.1%); 
IM.! (2.2%. [M-7lj’“). I21 (15%); II< (2.0%); lo4 (3.1%); 93 

(4.1%); 77 (10%). Metastabk transition. 344 2 273. First fKld 

free region: 273 -2 1%; 273 -‘k 180. 
5.5Diphtnylhydantoin (S. R L H). (a) 6 (R = I-Bu) (0.13g; 

0.36 mmolts) was refluxed for 2 hr with a mixture of AcOH and 
48% HBr aq (2 ml, each). The product (0.08 g; 89%) was prccipi- 
tared by dilution with water of tbc hot mixture. m.p.: 294’ from 

EtOH. lit.” m.p.: M’. 
(b) 2 (R - t-Bu) (0.2Og: 0.55 mmok) was refiuxcd for 2 hr with 

20% HCI aq (2 ml). Water was added IO precipitate 0. IO g (64%) of 
5 (R = H). m.p. 295”. 

2.7 - Carbodiimidobis[ N . (I . buryI)_ 2.2 diphmylacerwnide] 

(7). I (I .8 g; 6.8 mmoks) was added IO the soln of Ncyanoamine 
(0.35 g; 8.8 ml) in anhyd benzene (IO ml). The mixture was stirred 

for 4 hr at r.1. and allowed IO staod for 2 days. Light petroleum 
(90 ml) was added IO the mixture in order IO prccipirarc crude 7 

which was recrystallized from McOH IO ykhl I.05 g 00%) of pure 
7, m.p. l9l&l’. 

Mkroanalyscs could not be performed because the product 

underwent microexplosions In the ignition lubes; the purity was. 
however, checked with the aid of the IR and NMR (see abobc) and 
mass spectra. 

Mass specfrum 0OcV. drrect insertion. IXX): m/r 572 (04%. 
M); 516 (0.2%); 473 04%): 472 (69%). 416 (53%); 372 (4.4%); 267 
(l@Xb); 266 (19%): 250 (II%); 210 (12%); 208 (37%); 207 G&Xl; 
l&2(55%); 180(23%); 167(66%); 165 (67%): 132 tImI_); 129(I2%): 
I04 (41%); Rc (I@%): 7l (24%); 57 (63%). Metsstable transitions: 
472-267; 416+210; 250+ 182: 208e 129. 

3 - (I Buryi). 2. [u . (I - bufykodwmoyl) - btnzhydrylimino] 
5.5 - diphmylglyocyamidinc (II. A mixrurc of 7 (0.3Og; 
@S mmok). EIOH (3 ml) and El,N @3 ml) was rchxcd for 2 hr. 
On cooling. 0.23~ of g. m.p. 171-P. separated. A second crop 
(00(g) of 8. m.p. 17&l’. was obtained by adding water lo the 
mother liquor. The roral yteld was %I%; m.p. 171-Y (from EIOH). 

l mfic for the 3_(t-Bu) grwp ‘* 

(Found C. 77.32; H. 6%; N. 9.66. Cak. for C,,HoN.O,: (572.76) 

C.77.59. H.7+4.N.9~78%); IR(KBr): 337Oand 3ISO(vNH). 1740 
(vC=O). 1660 cm-’ (vC=N); NMR (CDCI,): 6 I .87 s. 3-l-811. cf.“, d 
I.24 ppm I. I-Bu in side chain; MS (70 cV. direct insertion. I=): 
m/r 572 (M, 09%); 516 (0.3%. M-56);’ 473 (48%); 472 (100%); 

416~831);250~IIc/r);!I0~l4~);~089~~4t);M7~3J~); 18205%); 
I&l (II%); I67 (?6%); I65 (3%); 132 (8.3%); I29 (9.1%); IO4 

(42%); Rc (9.8%); 77 (16%). 57 (34%). Mctastabk transitions: 
472!-416; 416+!10: !500-182; 416-182. 
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