
viwni\  prodlict i i i w l i ~ M ~ ~  iu 1iydiorhloi.ic acid \vas 
formed along \\ ith thc iriairi product which was 
isolated from the acid solutioii by steam distillation. 

The product ivah also made in very sinal1 yield 
froni 2,4-tolylenedianiiiiel carbon disulfide, and 
lead nitrate according to the niethod of Dains r t  
for phenyl isothiocyanate. A condensation product 
of 2,4-tolylene diisothiocyaiiate with castor oil dried 
satisfactorily on baking. 2,4-'rolylene diisothio- 
cyanate condensed with 1,4-hutanediol and with 
1,lO-decanediol to form thiourea types of struc- 
tures. 

th iocpna t r  were' heiitctl togAthrr for 6.5 hr .  at 82--!)0" :{rili 

0.5 hr. at 140'. A l>ro\vti rrsin, viscous a t  rnoni temperaturc 
was formed. Infrared exarninat,ion of th(t resin iridicntrtl 
the presence of n thiourethan band. 
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The Chemistry of Isobutenylamines. 11. 
Alkylation with Allylic and Benzyl Halides 

l'hc cai boil  alkylatioii of a niiniher of cnamiiie.; 
coiitaiuiiig 110 P-hydrogens by means of allylic and 
benzyl halides was recently reported by Opitz and 
1Iildenherger. We had made numerous attempts 
t o  obtain carbon alkylation of iiobutenylamines, 
that iy c.iumiiles derived from i,wbutyraldehyde, 
t)y \ x ~ * i o u ~  saturated alkyl halides aiid tosylates, 
hut had obtained only nitrogen alkylation. There- 
f o r ~ ,  i t tippeared possible that in Opitz's successful 
(*arboil :Llkylntions, nitrogen alkylation might in- 
dred h a w  occurred first, followed by rearrange- 
nimt of the carbon-alkylated product. This possi- 
bility W:IS also buggcsted by Elkik2 for carbon alkyl- 
ation with allyl halides. 

\\-e therefore treated N,X-diinethylisobutenyl- 
aniiiie in acetonitrile with crotyl bromide according 
t o  Opitz's procedu~e, arid obtained, after hydrolysis, 
2,2.3-trimethyl-4-pentenal rather than 2,2,-  
dimeth~1-4-hexena1, as had been reported. We be- 
lieve that the reactioii initially involves nitrogen 
nlh-yl:~tion as follons. 

CH,CH= CHCH2Br 
('H,! 

I 

b'urther evidciice for thr proposed nierhanim 
n-as providrd by the fact that S-allyl-S-methyl- 
i~ot)iitciiylwrninc, \r-hic~h iv:i\ itself qtwhlcl iintfer thc. 



renditions used, gave 2,2-dimethyl-i-pente1ial when 
treated with methyl tosylate followed by hydrolysis. 

When 9,N-dimethylisobut'enylamine was treated 
with benzyl bromide in acetonitrile,1 ail exothermic 
react,ioii occurrcd. Hydrolysis of thc reaction 
mixt,ure as soon as the rxotherinic reaction was 
over and after six and oiic-half aild tweiity-four 
hours of wfluxing gave, rcspect'ively, 0, 26 ,  aiid 37yG 
yields of a ,  ~ - d i m c t h y l l ~ y d r o c ~ i ~ i ~ i ~ i ~ i i a l ~ e h y d ~ ~ .  Tht:se 
results also suggested the probability of iiiitial 
nitrogen-alkylation followed by S-to-C migration 
of the benzyl group. This was showii to be feasible 
by treat,meiit of S-isobuteiiyl-S-methylbenzyl- 
amine in wetonitrile wit,h methyl iodide. Hydroly- 
sis of the reaction mixture after t'hirteeii hours of 
refluxing gave a,c~-dirnet~ig.lhydro~i~iiianialdehyde 
in 47% yield.3 

EXPERIMEST.4L4 

7 7  1 he eiianiines u s ~ d  \vert prt,pared ns follows: 
.V,.V-Uiniflh?//l'.sob~rteni//n/rii,ie. A chillrd mixture of iso- 

Iiiityraldehytir (288 p., 4 tnolw)j potassiuni carl)oii:tte (150 
g.) ,  :ind xj.lt~ric~ (500 1ii1.j  \\:is c.li:irgtd to :in :iiitovlave. 
l~iiiieth~.l:tiiiitie (200 g., 4.4 iiiolcd w t s  added :tiid the mto-  
c.lavo VXP tliclri si.:tl(d :tiid rovked for 4 hr. :it 100". 'I'he Iioml, 
wts cooled, the prodiict discharged, and thr  liquid decaiited. 
L)istilhtioii through an clliciriit coliimn gave 122 g. of forc- 
run, b.p. 53-87", and 218 g. (55yo) of A-,iY-diinethyliso- 
I)utenylaniiiie, b.11. 87-88", ny 1.4221. G a s  chromatographic 
:tnalysis itidic-ittcd the prutliict to be about, 97.5y0 pure. 

Anal.  Cnlcd. for C~6111, jS :  C, 7 2 . i ;  H. 1*3.2. Foiiiid: C, 
73.0; IT, 13.7. 

Sirnihr riins in \ ~ h i c h  lrsr pot:tssium cnrboti:ttcl or lcse 
iylri ie \vas used gave poor r i w l t ~ ,  :is did allon.ing the criitlc 
reaction mistiirc to stand several hours heforr tlreantation 
: t I I I I d istillti tio 11. .\~-Allyl-~V-inet hylisobu t eiiylaminc, 11 .p , 
I:'A-1:31° tit a t i n .  prws., n:; I .4-334, was j)rep~retl  :iceording 
to the method of 13eiiziiig.j 

77.0; H, 11.9. 
.\~-Isol~iitc~iiyl-.V-iiic~tli~li~eiiayl~~iiiitie, 1j.p. 50- 54' at, ca. 1 

inni, / i  1.5 1 ?:<, wis prrp:tred :rccordiiig to Bt5n~ing.~ 
A t n u / .  ( ' : i l ( * i l .  for C12H17T; C, 82.2; H, 9.8. Found: C, 

82.3;  H, 10.0. 
'1'c~rhiiic:iI griitlc' crotj.1 broiuitlt~ (hltlric~h (%c~nlic:tl Co.) 

\VLL.* i t w l  without piirifiriitioii. (+as chroinatogr:i~jhic :inaly- 
.*is iiitlic:itcd that t \ v o  m:t]or coniponrnts n.cJre prc'st'iit in a 
txtio of 85: 15. \\'iiisteiit :iiiti Yoiiiigs foiund t,he cqiiilibriiini 
inistriro t o  corit:tiii 87' l-li~onio-2-l)iltc.Irc anti 13yc 1- 

/&action of . \ ' , . ~ - ~ / i ~ ~ ~ ~ ~ l i ~ ~ l i s o ~ ~ ~ ~ t ~ ~ ~ ~ ~ l u ~ ~ ~ ~ ~ ~ ~ e  with o ,o / , y I  b7.o- 
firftle. CrotJ.1 I)romidr (100 y., 0.74 mole) \viis :tdtled all :tt 
niic'e to . \ ~ , . \ ' - f l i i i i ( ~ t l i ~ ~ l i ~ ~ ~ l ) i i t ~ i i y l t i i i i i i i ~  (75 g., 0.76 n~olc:) in 
250 nil. of : i w t o i i i t  rilr. Thr. tempc'r:lt11rc rosl' to i!lo o\yr :t 
5-niiii. p i h t l  : t t i r l  t h o  inistiire rdliixed gently f o r  :tboilt 10 
i t i i i i .  

1 11:' rwcmtioti i i i i s turc ,  u:w :tllon.cd to  ctool s l o \ v l ~ ~  to  roo111 
l itti i j)i,r>iriiri, :iii(I t l i c ~ t i  stirrwl for  :i, total  of 5 Iir. \\-;i,tpr (250 
t i i l .  I \I :is : i i l ~ l t ~ r l  : i , i i t l  thi, i i i i v t i i r c ~  1 ~ 1 s  dJo\\ c ~ l  i o  st:c.ritl ovtlr- 

d L ? i ~ Z .  CaIcd. for CIyIIl:S: C! 7G.7; H, 12, I .  F I J i l l l d :  C, 

1 J ~ ~ l l i ~ ~ - % - l l l ~ ~ ~ ~ l ! . I p r c , l , c . l l ~ ,  

, .  

night. The oil layer was dissolved in ether, washed with 
water, and distilled to give, after removal of ether and a small 
amount of acetonitrile, 46 g. (49%) of 2,2,3-trimethyl-4- 
peiit,enal, b.p. 145-146', ny 1.4307. A similar experiment in 
which the reaction mixture was refluxed for 6.5 hr. after the 
initial exothermic reaction gave 2,2,3-trimethyMpentena.I in 
677, yield. 

' Ina l .  Calcd. for CsHllO: C, 76.1; H, 11.2. Found: C, 75.8: 
H, 11.1. 

The product had an infrared spectrum identical with that  
of a sttmple (b.p. 145.5-146', n y  1.4313) prepared from 
crotyl alcohol and isobutpraldehyde.' 

The 2,4dinitrophenylhydrazone from the crotyl bromide- 
eiiamine product melted at 120-130". 

;1na/. Calcd. for Cl4Hl8N4Or: C, 54.9; H: 5.9. Found: C, 
55.0; H, 5.9. 

The corresponding derivative from thr  crotyl alcohol- 
isotiiityr:tldehyde product melted a t  130-131 '. The misture 
of tlw two derivatives melted at 129-131 O )  which indicates 
the possible presence of a small amount of 2,2-dimethyl-4- 
hcxenal in the crotyl bromide-enamine product. The assigned 
structures were fully confirmed by TMR and infrared 
spectra. although the NMR spectrum of the crotyl bro- 
mide-enamine product indicatcd < 5 ' 5  of :rn impurity. 

Iteaction of .\--allyl-.~-nzethi/lisobllLen?/la?fiine with methyl 
tosyiufe. l I ( ~ t h > ~ l  tosylate (112 g., 0.6 mole) was added to :L 
sohition of .\~-:ilI~l-S-methyli~o~~iiteriylainiite (85 g., 0.58 
molr) i n  250 ml. of acetonitrile. There was no evidence of 
rrwtion. l'he mixtiire ivas refluxed for 3 hr., then hydrolyzed 
\ v i t h  500 nil. of wLtter. Treat,mcnt as described in the preced- 
ing ex:tmpl(. gave 30 g. (465;) of 2,2-dimethyl-.l-pentenal, 
1 ~ p .  124--125': n'," 1.4195 (reported' b.p. 124-125", n'," 
1.4200). 

Reaction of .V-isobzitenyl-'\--,nethylbenzy2uiriine with methyl 
iodide. Methyl iodide (14.1 g., 0.1 mole) was added to  ,V- 
isol~utenyl-.\'-rnethylbenzyla~minr (17.5 g., 0.1 mole) in 30 
lid. of ncet,nnitrile. There was a very slight evolution of heat. 
After 1.5 hr.  the misture was refluxed for 13 hr. Hydrol? 
:itid siilistxquent trtBatment as in the preceding examples 
g:ive 7.0: g. (Ai:&) of a,a-dimcthylh!.drocirinnmaldehyde, b.p. 
,57-58" a t  I mm. (reported b.p. (38-101" a t  10 mm.'), n'," 
1.50OT. The infmred spectrum of the product was identical 
\vit,h that obtained from N,N-dimetliylisobutenylamine and 
Ixmyl  bromide, as described by 0pitz.I I t s  structure was 
fiilly confirmed by its S M R  spectrum, 

'.~cl,izowledyine?it. We are grateful to Dr. Gunter 
Opitx for providing us with unpublished informa- 
tion aiid experimental data and for his helpful dis- 
caiissioiis arid suggestions. 
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Synthesis of 17-L)esoxyrauwolscine 
(1 7-l)esoxj -a-yohimbi ne) 


