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Abdnu-Addition of dhacetonitde to pwa-substitutcd N-bcnziWds has been studied. The addition is 
easier if the snbstituent is ao ckctrodoaat& gnn~p. Prod&s obtai& arc A2-l,2,3-trhzdims or hidines, ard 
caamk result& from the decomposition of tbc triazoh with migdon of tbc 54ryl substitueat. Dccam- 
~tloaoftbetriazoliaesllndawiwscoaditionshaellsobeengtudied. 

Dmzmcdonitrile does not appear to have many ap- 
phtions in the field of organic synthesis, and in parti- 
cular in Wdipolar cycloadditions. Addition of this 
reagent (1) to a serh of N-benzylidene-anihs (2&f) 
with d&rent substituents pam to the aromatic nucleus 
was undertaken in order to explore new synthetic routes 
to A2-l&Maxolines (3 and 4). 

Resuks show that the addition of diax4~~tonihik 
occurs at room temperature all the more readily when 
N-benxylidene-anilhes carry pQraekctrodonating 
substituents. As an example, addition of 2b is complete 
after8hr,while8O%of2fremahdumeacMafter25 
days. This situation is the reverse in the addition of 
diazomethane to the same derivatives’ and implies an 
ekctrophilic attack of the dhoacetonitrik to the N- 
benxylidene-anihes, in the &Id of the 1,3dipolar cycle- 
dditiOnS. 

with respect t0 the products, two possibilities call be 
distinguished. 

starting from 2a, b, c, piazolines cis-38, b, c and 
rmas& b, c arc found in the reaction mixtures in about 
the same proportions, as can be Seen from tbe cor- 
respondinjj ‘H NMR specrra (Table 2); although only 3a 
and 3b were isolated as pure materials. The enamioes 9a, 
b, c and traces of aziridioes appeared at the end of tbe 
addition. 

poas~hk to foUow the change of the protonic All system. 
Taking this into account, we feel that isomerisation may 
occur during the addiin of dhxoacetonitrile to N-ben- 
iQdidCne-anilines. 

!hrting from Za, c, 1, no triazolines were found; we 
think they are formed but decompose readily. Aziridhs 
cb-Sd, c are formed, in good yield as distinct from the 
corresponding tmns isomer Ca, c. Enamines M, c were 
also produced. 

The enamines 9 are formed by migmtion of the p-R’- 
C&-group to the C atom canyin the cyan0 group. This 

ascerhed by iudepcndent synthesis. A few cases 
Ifmsuch a phenyl v in the decomposition of 
tliaxolines are known. 

The percentages of reagent and reaction products are 
related to the initial quantity of N-benxylide~; 
these percentages were determined by ‘H NMR spec- 
troscopy of the reaction mixtures after CHXCh removal 
and CDCll addition, except for the enamhes 9wberetbe 
percentages are related to isohtal products. For tbc 
unreactal N-benzylidene-anihes: integration of the 
azomethinic proton, under 1.9r. For the triazolines: in- 
* of the AR system (Tabk 2) between 4.3 and 

’ Fbr the a&dines: integrath of the AR system (Table 
2) between 6.2 and 7.2~ 

In presence of tfiethykmine, isomerisation of pure k Cbemicai shifts are expressed in I and are the cor- 
into Ir was observed, NMR spectroscopy making it rected values, calculated for AR systems;” coupling 

Table 1. Additios of diuua&onitrilC (1) to various N-bauylide~ (2) 

Reaction timer N-beazylkkltCS Triudinca Aziridk 
R’ R* in days allilk cis3+Tr4 ciss Tr6 Jznamk.89 

a H ax3 10 40% 45% - - TraceS 
18 15% 35% 5% 

b N(CHdz OCH, 

C H N(CH3, 0.3 6796 22% _- - 
6 20% 35% TIXCCS Present 

d 
:: N”s 

18 30% - 
e 

u” zz 
- E z E 

f N4 H - - - 

-temp.:~illtbCdSk. 
Sdvent: dichbfomethk 
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Tabk2. ‘HNMRtpcctraoftriamlinuaodrziridinerat60Mc.W 

RI Rz HA H’ JAI& H” H’ J~mInJ 

i N&h 0% 4.41 4.67 4.m 12.9 13.1 4.40 4.68 4.97 8.9 

C H NE& ti!i 4.89 13.3 t:: s.08 i:: 

R’ H” 8’ J-c& H” H’ Jhamn.s 

a OCHJ 7.15 6.66 5.9 c/s 7.18 6.48 24 c/s 
ovalnp 

d H 7.03 6.59 5.9cls with 6.45 25 c/s 
H”of5d 

e N% 6.73 6.29” 5.9ch 

sdvcllt: CLxzlr 
fntcmal standard: TM!% 

cot~tattts are in c/s. Aseignations are based on data of 
the ~*W.L’ 

Tb-llhCS9~~likCl~tObCpeaefatedthroUghtbC 

tamediacyoftheinstabk~7;thektterare 
~nerate4lbythedeparhlreoftlleacidicproto*otothe 
cyano group and by the opening of the triazoline au&i. 

wlJentheIRspectNmofkand3bwastakenin 
presence of trkthylamine, strong pica which are typical 
ofthediezogroupwereobservedat##nand2072cm- 
respectively. catalytic decomposition of these triazoline!J 
illNl3,kadStoellamiM hand)B,fasterfor3btllan 
3mThisopeningoftbetriazoliaescatalysedbybases~ 
already been observed.U 

Thcroutefromd&&anes,7toem&i9islikely 
through the carbelles 8, ibe electrophilic CharactH of the 
latter expkining the faster formation of )b than 9a. 

In addition to the former results, we found a small 
quantity of triazok 11 in the reaction of 2a with 
diWacetonitrik~ The stnlcture of 12 was a&rtai& 
by comparison ,with F authentic sample prepare4 by 
addition of p-k to phenyl-propiolonitrile. 

Photochemical decomposition of the &trkzoline j. 
produces the &aziridine Sa in a Trsb yield and the 
rmns&ridine (r in a 15% yield (determined by proton 
NMR spectroscopy). This good retention of configura- 
tion ha8 been found in other photochemical decom- 
positions of triazolines~ 

Thermal decomposition of c~-triazoline 3r in relluxing 
benzene gave c&u&i&e Sa in a 33% yield. tnuu- 
azirih (a in a 30% yield (proton NMR determination) 
andenamine9a,isolatedina3O%ykld. 

Pure cis-a&dine Sa at 70” in tmnknnamic nitrile 
gave the enamik 12 which rcdts from the opening of 
‘the C-N bead and. migration of a proton (structure 
ascMai@ through independent synthesis). 

p a30 - I&NH 
>c=cI+CN 

‘6% 

other similar aziridiues open between the two cyclic C 
atoms~ giving S-membered cyclic adducts with suit&k 
dipohuophiles. 

we also investigated the addition of diazoacetonitrik 
to N-phenylmakimide. After 6 days at aorinal tempera- 
ture in the derk, Az-p-pyrazoline ‘13 was imhtcd in a 65% 
yield. 

” 
.I 

13 
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L.Xawamooit& (1 =DAN). Repsred by diazotatioo of 
amhxwtonitrik by-ate? tbc pmdnct was extractal 
withdi-ortetm-chloromethoc.Thksoln~nultnlissd 
(Na+). dried 0~ night over N@D,, 8ltercd and utithcd 
unmchtely (yield 6656). We did not purify DAN furth. In 
evesy case &exe was an expbsioa dInill hoMoo.“” In sobl 
aad in the dark, DAN b relatively stabk. Tbc conccatraths of 
DAN were &tam&d by intcgntioo of the proton at 5.57~. in 
mixtures with the N-bcnzylidamxnithes. 

N-&w&he-onihe~ (2&f = NBA). y azomethi~~.~ 

wF$p~Y$, FdLcz-RzE; 

is always well spanted from the aromatic protoos. below 1.77s 
i!lNAIRSpCC&I. 

Additions of DAN fo NBA 
GeJlcmlprcdlfn.Tbesewmdtiilltbediulat 

roomtemp.ddiaptbeDANsolndowlytotbeNBAsdn,rllof 
these bcii well d&d. Initial comntntioan of NBA were 
0.167 M/l. aud of DAN, 0.4 bf/l and WQC the same for 2a, b, c, c, 
f.IncaseofSCtbcinaLlcoacsntntionofDAN~OJMn 
After reaction the sdvmt was removed b sac10 witbout warm- 
~andthcrcaheworkcdup. 

Adifiot8ofDANtosL Starth8fromlO.5goftr,themhre 
washMdkdfollowiogtbegcnarlprocedme.After10daysan 
equalqMotityofMeDHwasaddedtotkercrldtingmixturePnd 
kept 2 days at -#r. The major part the triazoh jl was 
pn?cipiitedandwaa8ttcred;alh&crputofthenmPininpJr 
was PE+&CU! by removing the McOH &I wcuo aod adding 
chrandkecpiitbcmixturcat-2tYforsomedays.Tbc 
tliuoline wan dholved in a l/l mixture of MeoH-CH& Tlds 
solo was slowi~ caoomtcd in wcuo. while stimiw. 4.18~ of 
pure cis 3r wasiso&d as a white powder; m.p.: 133-13P. (cicc). 
(Found: c. 68.63: H. 5.02: N. 19.95. Cakz C, 69.05; H. 5.87; N. 
ti.1346); Iit (I&): c&N): zw, cm-‘; NMR: see Tabk 2 for the 
AB system; MeO: 6.22 (singkt, 3H); aromatic protooc: 240- 
3.25 (complex. 9 H). 

Thozok (II): a few mg of this product were cryatallked from 
the prccuhg cthrcal sotn, aftes one week at -Zrr, q .p.: 116 
1% fR (KBr): (CmN): 2247 cm-‘; (Fwnd: C. 69.55; H, 4.38: N, 
20.28: Cak: C, 69.75; H, 4.R; N, 20.02%). 

TEInAvoL34No.M-L 

ihamhch:aaotbamixtureprepandasbef0~,wastrcatcd 
witbMeDHandetberafter18days.Thisgave3.8gof3a.Etber 
wasthrcahIvcdboaclsoaMll0lnltolucoeaddai;ooatandiug 
afew&ysU-#p,600~ofhcrysCPllizedssgreycllbea. 
(Found: C, 76.68; H, 5.60; N 10.83. MC: C. 76.78; H, 5.64; N, 
11.19%). m.p.: 149-UP, IR (KBr): (t&N): ZOScm-‘; (N-H): 
3240 and 32Xcm-‘; (C-C): 164ocm-‘; UV @OH): y (mu): 
30200 cm-‘; c: 22480. 

I&pa&If rynfhc8is of h” colldmmth of a-formyl, a- 
pberlyl, aceto&% with p-alaiac in f&lxiQ# xyknc, 
evrpontion of most of the solveot after 1Rhr; altd rccrystal- 
Liz&o from EtOH ykk&d yellow aaedlea m.p.: 123-l%; IR 
(KBr): (CM): 2202cm-‘: (N-Hh 3382 and 3254Icm-‘: (C<h 
i645 Cm‘-‘; riv 0: ; (Lax)_ 29050 cm-‘; l : 21900. .(Pona;l: 
C, 76.52; H. 5.60; N, 10.91. Cak: C, 76.78; H, 5.61; N, 11.19%). 

On vay rlow evaperatioo iu air, the etbanolk solo kft a few 
gtey cubes, m.p.: lSO-IST; IR and UV a9 of h from the addith 
ofDANtohinre8uxiugMeDH.TbcgrcycubcsatTor&d 
yellow needka: m.p.: 12&l= IR amI UV as the preceding 
yellow mzdk.s. Hence these two pnhcu arc probably tbc two 
puasibk geometrical isomers of 9a. 

AdithmofDANtoO Stah8from127gof2b,tbemixture 
was baodkd follow& the general procedure after 8hr. To the 
mldtiogmixtmx,2Omlacetonewaaaddcd;t&enaminc*is 
only SligMiy aohlbk ia this solveI& yield: 3.6sg. yellow-brown 
aystals; m.p.: 191-M (from acetouSle); v (mu): 2%OOcm-’ 
OH); q .p.: 185-l@’ (from dioxane); Y (max): 275Mcm-’ 
(EtDH); IR for both fraction (CHCI,): (GIN): 2197cm-‘; (N- 
H): 3402,3310,3263cm-J; (CX): 1636cm-‘. 

TbCaCCtOnicsoin~Cvrpol&!dkCMOPadMeOH~ 
a&kd to the resulting lnixtun?. After 1 day -2P. 4.20 of f?f- 
azhe3bwa.spreciphtedandwaspmi8cdbydiaaolotiooioa 
l/l mixture of CH& and McOH followed by slow evaporaho 
of the aolvcnh irr wcuo: white pow&, q .p.: 131-132, with dsc. 
(had: C, 69.03; H, Sm. N, 21.89. Cak: C, 67.27: H, 536; N, 
21.79%). 

NMR @ccl,): sea Tabk 2 for the AB system of the cyctic 
protons; f&O: 6.1 (st, 3 H); MRN: 7.09 (st, 6 H); IR: (CHCl,): 
(CN): 2258 cm-‘. 
DnremoviugthebfcOHhoecno,addingatbertotbcnhtuc, . 

andkaviagt&mixtnrrat-2tYfor2days,1.3gofamixturcof 



7O%cir3band3O%tmw4bwpiobthd,ascanbcsccnfrom 
thetwoABrystcmsoft&NMRspeum.‘IhIRspccbumof 
tlliamixtnrchvaysimikrtothatofthcpwcJb;wecouklllot 
o&aillpurc4b. 

A&ifionojDANtoZrNoproductwru,koktedbythk 
addSon. Ncvcrth&ss, NMR vy of the mixture 
~~p~of~-~~~~~~l~ 
2)mdIRapcdmwpy,thcprcMBccofkthrwlt,a6trolIgpmk 
at 2200 cm-’ (CN) and a peak at 1645 cm-’ (C-C). 

Mdlr~ojDANfotlNotrlzo~presbownbyproton 
NMRspectroscopy~6,12PadlE~ys.ButsEiridiDeswcn 
evideacedbytbetwoABsy~rofthecyctic~~~(~ 
T~2)~~~~$~~of~~~e~~ 
~~~~~for~f~~f~* 

&amine%vmsscparadiasmaUquadtybycofuma 
chro~yoasilicagc.lflombcrutncaapakyeuow Qecdka 
RecrystrlliptioD from differeat wheats (dcobol tohwnc, 
cyckhcxanc) made tbc m.p. vary from 125-131’ to 164-167’ and 
tbev(mu)from~tom00cm-‘O.(Pormd:C,81.~;,H, 
5.39: N. 1268. Chic: C; 81.79; H. 5.49; N, 12.72. IR 
~C~~~, (Cd@ 22Utcm ; (C<I: 164Ocm-‘; (N-H he): 

MditioiojDAiVto2t. Smlingfrom0.OSMofk,tbemix- 
turemrhdkdfoilowingtbegcwralprowdwc.Notrkzoliaca 
ware evidenced after 6.15 and 25 days. Aftu 25 days, CHCl, 
WUidCdtOthcmiX~~*eatillWhiChkisOaty~tly 

solubk (5.65p). Raxyrrtrlhnbon ill acctoililrik gave orange 

~ofk,mp.:~~~with~nbihnltiaa(Fcwi8d:C.%~H. 
4.19: N. 16.20. Cak: C, 67.91: H. 4.18; N, 15.8496). IR@Br): 
(CN): 2213 cm-‘; (C&f: 16.58 cm-‘; (N-H): 33% aud 3257 cm-‘; 
uv: Y (ma%) 25600cm-‘; l 312tM @tGH). 

CHCl, wm removed in wcyo ond ethu ad&& &a well as a 
littkMeGHLordertodidvetbcreaidw.Thirmixtmew~ 
pkccdat-wforsomedays.FakyellowcrystakaptKwcd 
(273 g) which were reayrta8ized in ctbw cir k. q .p.: 131-13c. 
(Fd C, 69.52; H, 428; N. 15.13. Calc: C, 67.91; H, 4.1s; N. 
15.84%). IR (CHCl& (CN): 2260 cm-‘; NbfR @CC&): = Trpk 2 
for the cyclic protool. 

pko&dmm~& of cis-w sr mmg of 3r were 
pkcedinlomtCH~at-l~mtdhdiatedwithobigbprcs- 
urnmacmyIrmp.N~evolution~lftCT#)hr.NMRrpec- 
tnmcopyoftbemixtwem&itpouibkto8ndaykldof7296 
c&kand15%ofof~3W~ofkwcpeisohtaiby . - 
cryWhtm in etbcr as a white powder. Iptiuod: C. 76.7& H, 
S&; N. 11.19. Calc: C, 7dO1; H, j.sO; N, il.EJ%). W (MCI& 
(CN): 2253 cm-‘: NMR mCl& see Tabk 2 fort& cvdic ~mtoas: 
kiafic promi: 27 to 3.6 (&mpkx, 9 H); Mco: ii.26 iat, 3 H); 

lkwlal~~ofcia-tliawuue3a. 139mgof3awefe 
diMoh!cdin10mlbcame8lldtbcrdo~batsdalldarrdlru 
untilt#ecvahdionofN,ceaad.Aftcrreamvdofthebaws. 
NMRspwosopyinCCl,madeitphbkto&d3896ofk 
~~~~%~~~~~~~~~~~ 
illCC&. 

lhlfd &comjwdtion of cikosiridiru SE 12smg a were 
dkdvaliu5mltnuuctnnrmic nitrikadtbe8olowaskaptat 

MDdluing2wcxks.Afturemovaloftbtcilnmmk nitrikinhigb 
wcmo,tbcmixtwwaarccw~~~H.1OSmrofthe 
CMmke l2 spanted aa wiitc cxyatak, m.p.: 148-1SV. &undz 
C. 76.06i Ii, J-53; N, 11.25. Cak: C. 76.78~ H. 5.64~ N. 11.1996). 
IR (KBr): (CN): 2189 cm-‘; (N-H): 3282 &i’; (&): &m 16iS 
to 1518cm-‘: Uv: Y @ax) 331oOcm-* aad 43380cm-’ @toH); 
NMR @cCld: Mdf: 6.#) (st. 3 H); H to tbc CN group: 5.62 (at, 
1 H); H anirw 4.10 (st. 1 H). 

hthpdw ryathuis of U Thk ncbkswl by codmwatka of 
~~~llibJc~itllitll~~ $ aba akobol. Tile 

lmmdawcSMl2. 
Addition of DAM to N-phe&mddmMa 5.198 of N-pbcnyl- 

~~~~~~~1~~ofa~ofD~~ 
~7.7g~~~hy~~*~~~~ 
~~~~~6~~~~~p.~~o~of 
tbcCH&tlmmixturewascryatalliuwtfromMcGHaadgave 
4.8 g of pynwfh 13 as white crystak. m.p.: l!n-lW, with dec. 
(Foondz C, 60.13: H, 3.31; N. 23.14. Calc: C. 60.0; H. 3.36; N, 
2333%). IR (KBr): (CsN); 2223 cm-‘; (N-H): 332Ocm-‘; (C-C): 
1705 cm-‘; NXR (CD,CGCD& the two bdgc-bd protons give 
anABs~~rts31clod4.76r,T~lo~cl~;thelnimo~ 
~~a~t~o~,~~~~~~~n~ 
it (4.76~). T = 2.4&i; this coup&g d&pared when put& 
4ointbeumpk.IatagdoMwerccoarirtentwitbthiain~- 
pretation. 
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