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Abetrrict-p_Cymenc was aminatcd on the isopropyl side-chant wrth trlchjoramine aluminum chloride- 
I-hu~yl hahdc. AI opttmum condttions tpcymene: tnchloramine .aluminum chloride: t-butyl bromide - 
1:0-I :02 :03; 0 lo’). fJ-ammo-pcymene was obtained in 80”, yield. Changes m ttmpcratun raultcd 

m slightly lower yields. A I@foki molar excess of pcymcnc was rquircd for best results. The tndicatcd 
acttvity was found for vartous catalysrr alummum chlortdc 1 alummum bromide w titanium tctra- 
chloride TIE efficiency of the t-alkyl haltdc additive was m rhe order. t-buiyl bromide > rbutyi chlortdc 
Isopropyl bromide was ineffective. The yield of &amino-p-cymenc passed through a maximum with 
rtsing concentration of the t-alkyl halide. Concernmg the mechanistic aspects, a hydndc transfer is 
postulatai in which the carbonium ton generated from ~hc t-alkyl halide abstracts I-tsopropyl hydrogen. 
The resulting p-methyl-~~~~rnethyl~n~yl cation then reacts with a nitrogencontamtng nuclcophilc to 
form the amine eventually. In the pras tsobutanc was p&u& from the t-bury1 hahde. 

IN A related study,’ investigation of the p-cymene-trichloramincaluminuminuxn chloride 
system showed that a mixture of bases was formed, including nuclear types and 
8-amino-p-cymene [2-amino-2(4_methyIphenyl) propane or p-methyl-%a-dimethyl- 
benzylamine]. Since the side-chain amine belongs to a class of t-carbinamines which 
can be obtained only by multistep procedures according to prior techniques, we 
were eager to pursue this intriguing lead. The present report’ is concerned with 
development of the method into a useful synthetic procedure and with an appraisal 
of the theoretical aspects. 

RF.St:LTS AND DISCl:SSION 

Under the appropriate conditions, 8-amino-p-cymene can be formed in high yield 
from p-cymene-trichloramine-aluminum chloride. Since addition of a I-alkyl 
halide was found to exert a profound favorable influence, tbe four component system 
was used as a basis for the investigation of reaction variables. 

Optimum conditions for production of the side-chain amine (80% yield) comprised 
use of the reactants, p-cymene, trichloramine, alumina chloride, and t-butyl 
bromide (1~01,02j03 molar ratio) in ethylene dichloride at @ 10” (Table 1). Slightly 
lower yields of the desired base were observed at -25 to - 35’ and at 25 to 35” 
(Table 2). Yield decreased when the molar ratio of p-cymenc to trichlo~i~ was less 

’ Paper WI. Chemistry of N-Halamim. 
’ From the Ph D. Theus (1966) of R J. Hopper, 
’ P. Kovacic and R J Hopper. Tebahdron 23. 3%5 (1967). 
’ For a prtlimmary account sa P. Kovactc, R. J Hopper, S S. Chaudhary, J. A. Levisky and V. A. 

Licpkalnr. Clrrm Comm. 8.232 (1966). 
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TARC~ 1. EFFEC’7 OF I-BI:TYI BRoMIDL’ 

I-<:,HpBr. 

moks Total B-APC 
- - - 

ff 36 

O-IS’ 41 

0.3’ 53 

0.3’ ’ 70 

0 3’ 76 

0.3’ Xl 

0 3’.’ 81 

0.45’ 77 

Ytcld. O0 

-. - 

I2 

35 

52 

68 

74 

80 

80 

16 

R-APC 
-. 

33 

83 

98 

91 

91 

9n 

98 

98 

Baste products 

Prodocr Dlrtnburton. mole “; 

Tohudmc 

Residue. 

2-APC 3-APC 5-AMC mela para WI no 
.- .- - -. - - - .- -_ 

I6 19 23 6 3 13 

5 1 4 I 0 10 
- .-. - -2_ _-. - - 4 

- 
- .- .- --_3 - - -. .- 10 

-. - ___ - 2 _ - -.. -. 7 
-. - -. _-.2 .__ - - 1 

- - -. _2_ - - - 9 

l WI,. 01 mole IO ca I60 ml d ethylene dlchlorlde. AICI,. 02 mole; pcymcnc I mole. 0 IO’: NCl, 

add’n [Ime. 45 mm; total reactton II~HZ. 90 mm. 

’ APC = ammo-pcymcne. AMC - ammo-mcymenc 

‘ General proadurc A. 

’ Gcncral procedure B I 

‘3 x scak. 

’ General procedure B2 

* NCI, m 136 ml ol mcthykne chlorldc 

TABLZ 2. EFWI Of TiWEitAn:RI: VARIATIOS wlnl ADDR) I-BLJTVL BIUMD~~ 

Basic prod& 

Product Dlsrriburlon mole T< 

Ylcld. O0 

Temp. Reslduc. 

‘C ‘I-Old 8-APC R-APC Other WI. O0 

-30: 5 71 10 99 I 8 
0 10 71 76 9x 2 9 

25, 35 15 6x 90 10 I5 

’ NCI,, @I mok m ca I60 ml of ethylene dichloride; AICI,. @2 mok; 

pcymcne. I mole; t-C,HpBr. @45 mole; NCI, add’n timq 45 tin; total 

reaction tune, 90 min ; general procedure B2 
’ R-APC = R-amino-pqmene. 

than LO:1 (Table 3). Variation in the catalyst (Table 4) showed aluminum chloride 
to be the most effective, followed by aluminum bromide. Titanium tctrachloridc 
demonstrated only weak activity. Antimony pentachloride was found unsuitable 
because of an immediate reaction with p-cymene characterized by evolution of 
hydrogen chloride. This metal halide is known to function as an avid chlorinating 
agent for aromatic compounds.’ Amination did not proceed with sulfuric acid or in 

’ P Kovaclc and A K Sparks. I .4m Chrm SOC- 82. 5740 11960) 
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the absence of a catalyst. Of several alkyl halides (t-butyl bromide, t-butyl chloride 
and isopropyl bromide), t-butyl bromide proved to be the additive of choice (Tables 1, 
5 and 6). We selected the 0.3 or O-45 molar level after examining the effect of alteration 
in the concentration of the preferred alkyl halide. The t-butyi halides caused a 
dramatic increase in both the yield of crude basic product and the relative amount of 
8-amino-p-cymene. Methylene chloride also functioned satisfactorily as the solvent 
(Table if. 

pCw=. 
moles Total 

- .- 

VS 59 
0.7 66 
IG 81 
I.5 80 

Basic Product’ 
Ytetd. “2 

S-APC, Residue, 

II-APC mole ?/, wt. 5; 
-. .- 

56 95 I2 
63 96 10 
8V 98 7 
79 98 IO 

l NC],, VI mole ia ca. I60 ml of cthykne dichloride: 

AICI,. 02 mole; f-C,H,Br. 03 mole; f&10”; NCI, add’n 
time, 45 min; total reaction time, 90 min; general procedure 
B2. 

’ II-APC = 8.amino-pcymene. 

TAstr 4. EFW~T OF VARIATIOW IX CATALY& 

K,H,X. 
Catalyst x 

- - -. 

none‘ Cl 
H,SO ‘.‘ 
AICI, 4 

none 
Br 

AlBr, Br 
TiCI, Br 

Basic product’ 
Yield, ofi 

Total 8-APC. 
I-,. .-- 

@ 0 
0 0 

81 80 
53 52 
11 II 

8.APC. 
mole, “/, 

Residue. 

% 

0 0 
0 (race 

98 7 

98 8 
96 10 

l NCI,. VI mok in cs 160 ml of ethylene dichloride; catalyst. 0.2 
mokc; p-cymene, I mole; t-C,H,Cl 02 mok; t-C,H,Br. 03 mole; 
O-10”. NCl, add’n titnc. 45 mm; total reaction time. 90 mm; general 
procedure B2 

’ R-APC - !I-amifWp.cymeac. 
’ General proadun A. 
‘ 5 9, loss in active chlorine (iodowtric fitration) during 90 min. 
’ NCl, in 215 ml of oK*H,Cl,. 

A problem was presented by formation during reaction of large quantities of 
hydrogen halide derived from the halamine and alkyl halide precursors. The acid 
caused a decrease in yield of 8-amino-~~en~ particularly when t-butyl bromide 
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was incorporated into the reaction mixture. Presumably the adverse effect arises 
from the decomposing action of hydrogen halide upon trichloramine.6 Fortunately, 
the difficulty could be largely circumvented by addition of trichloramine below the 
surface and efficient purging of the deleterious gas (resulting in yield enhancement 
from 53 to 76%). Increasing the reaction scale produced a decrease in yield from 80 
to 70:/d. probably a reflection of less efficient removal of hydrogen bromide. 

I-C.H,cl 

mole 
._ - 

0 

05 
01 

QIS 
DT 

02 
02 

03 

OS 

Yxld. J0 

Toral R-APC 
.._ _-. 

36 I? 

41 26 

51 40 

66 57 

66 61 

62 56 

70 67 

54 51 

52 49 

U-APC 
-. 

33 

63 

79 

x7 

92 

91 

96 

94 

95 

Basic productb 

Producr dlsrrrburlon. mole DO 

Tolutdine Reslduc. 

2-APC 3-APC S-AMC meta para WI “/. 
_- .-. 

16 I9 

n IO 

5 6 

3 3 

3 3 
-5- - 

_.- 2 -. 

-I - 
.- I- 

..-- 
23 

IS 

7 

7 

0 

0 

0 

0 

- 0 

-. -.. 
6 3 

3 I 

2 I 

I I 
-. 2 -. 

-.. 4- 

.- 2 - 
-_ S- 

._. 4 .- 

13 

3 

II 

5 

13 

I3 

16 

II 

2 

’ NCl,. 01 mole m ca. I60 ml of ethylene dvzhloride; AICl,. 02 mole; pqmcne. I mok; O-10’; NCI, 

add’n hme. 45 min; total reactton rlrnc 90 mm. general procedure A 

’ APC = amino-p-cymcnc. AMC = ammo-mcymene 

‘Total rcacrlon ttmc. 6 hr; appararus flushed with N, during rcacrion 

Basic product’ 

Yield. u0 Product dlsrrtburlon. mole no 

Toluidinc Residue. 

Total R-APC X-APC 2-APC 3-APC 5-AMC mela para WI. “, 
-. .-. -. -. -- .- -- - _. _ 

I9 6 33 IO II 37 - 5- - I5 

’ NCI,. 0.1 mok in ca. 145 ml of ethylene dichloride; AICI,. 02 mole; pcymene. I mole; rsopropyl 

bromide. 02 mole; &IO. NCl, add’n time. 45 mm; total reaction rime. 90 min. general procedure E2 

’ APC = ammo-pcymcne. AMC = amino-mcymme. 

By products included 2- and 3-amino-pcymenes, 5-amino-m-cymene, and m- and 
ptoluidines. The origin of these amines is treated elsewhere.’ 

With this experitmntal background let us now consider the theoretical aspects. 
Side-chain amination is believed to entail the indicated sequence: formation of the 
t-butyl cation from t-butyl halide-aluminum chloride, subsequent abstraction of 
hydride from pcymene. followed by attachment of a nitrogen-containing nucleophile 

’ W A Noycs. J Am Chrm Sot. 42. 2 173 I I9201 
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to the p-methyl-a,adimethylbenzyl cation. Since the actual nucleophile which 
participates is unknown, NC& is used for simplicity.‘*’ 

Me,CX + AICI, at Me,C’AICI,X- (I) 

pMeC,H,CHMe, + Me,C’ ti p-MeC,H,CMe, + Me,CH (2) 
I 

izp-MeC6H,UNC1,)Me2 (3) 
II 

lI%p-MeC6H,C(NH,)Mel (4) 

The reaction scheme is in keeping with a number of the experimental observations: 
necessity of a catalyst, favorable influence of t-alkyl halides and ability of the amina- 
tion to proceed at quite low temperatures. The greater efficiency of t-butyl bromide 
OS. the chloride is very likely due to the more facile generation of the carbonium ion 
from the bromide. One may offer as evidence the linding that the rate of soivolysis of 
t-butyl bromide is 39 times that of the chloride in 80% ethanol at 25”.9* Also, the 
yield of 8-amino-pcymene passed through a maximum with increasing quantities 
of the alkyl halide additive (Tables 1 and 5). Apparently, the t-butyl cation competes 
to some extent for the N~ontaining nu~leophile as indicated by isolation of t-butyl- 
amine (IO”,/, yield) from a system containing large amounts of t-butyl chloride (Table 5. 
entry 9). However, with a low concentration of t-butyl chloride (Table 5, entry 2). 
no t-butylamine was detected. Recent work in our laboratory demonstrates the 
ability of trichloramine to Convert t-alkyl halides to the corresponding amines under 
Friedel-Crafts conditions.’ This type of interference may serve to explain the decrease 
in yield occasioned by the use of isopropyl bromide. Further compelling evidence for 
the hydride transfer is in hand. Isobutane, formed in greater than the theoretical 
molar yield of amine, was found to be a product arising from one of the amination 
reaction mixtures containing t-butyl chloride. 

Several additional aspects associated with the involvement of t-alkyl halide merit 
consideration. For one thing, the situation is sterically unfavorable for consumption 
of alkyl halide via catalyzed alkylation of the aromatic nucleus (cf., i-PrBr). Thus, by 
analogy, p-xylene is quite obdurate to nuclear attack by a t-carbonium ion.” ‘There 
are interesting ramifications associated with the equilibrium portray& in Eq, 2. The 
~uilibri~ position woukl logically be related to stability of the carbonium ions As 
a comparative measure of the energy levels, relative rates of solvolysis may be cited. 
In 90% aqueous acetone at 25“. p-tolyldimethylcarbinyl chloride solvolyzes 26 times 
as fast as phenyldimethyl~rbinyl chloride,’ ’ which in turn undergoes Z&l reaction 
620 times faster than t-butyl chloride. ” Because of these factors a.nd the evolution 
of isobutane, the equilibrium should therefore be displaced in favor of the t-benaylic 
carbonium ion. 

1 I’ Kovacx. J A. Levrsky and c‘. ‘I’. Goralskt. J. Am C/tern. SOC 88. 100 (1966). 
’ P. Kouacic and M. K. Lowery. Chcm Comm 65 1 (1966) 

’ A Strettwicscr, Jr.. Solt~iytir Displriccmmr Rcocrionr ’ p 82; l p. 44. McGraw-ltill. New York. N Y. 

(1962). 

I0 I) S. Friedman, F. L. Merritt C. J. Morriscy and R. Koncor J. Am Chrm. Sot 80. 5867 (19581; 

M. J Schlatter. L’.S Patent 2.801.271 (1957); Chrm. Absn. 51. 18.580 11957) 

’ L. hi. Stock and H. C Brown in Adwves UI Physic& Orp~& Ckmisrry (Exitted by V. GoM) Vol. I; 

p X6. Academic Press. New York. N.Y. (1963). 
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The role of carbonium ions as hydride transfer agents. originally proposed by 
Bartlett, et al.” has become well established by a host of examples.” In their work, 
the process was observed to occur at a very fast rate.” Several literature citations 
will be made which are closely akin to the present situation.‘* Indane derivatives 
are formed from two moles of alkylcumene (including p-cymene) by exposure to 
hydrogen fluoride or sulfuric acid in the presence of an olelin. As part of the postulated 
reaction sequence, the authors suggested hydride abstraction from the side chain by a 
carbonium ion derived from olefin protonation. When a t-butyl cation, generated 
from the corresponding olefin or alcohol by hydrogen fluoride or sulfuric acid 
reacted with p-cymene, 1.1.3.3.5~pentamethylindan was obtained along with isobutane. 
A mechanism involving reaction of the p-cymyl carbonium ion with isobutene was 
proposed. These data also serve to illustrate the resistance of p-cymene to t-butyla- 
lion. ’ 5 

A large excess of pcymene is necessary because. (a) nuclear chlorination, an import- 
ant side reaction, theoretically requires three moles of hydrocarbon per mole of 
trichloramine, and (b) the aromatic substrate acts as a diluent to decrease interaction 
of the t-butyl cation with the halamine. 

In summation of the principal theoretical considerations. tbe proposed reaction 
scheme for side-chain amination is consistent with the rnas of experimental evidence. 
Alternative mechanisms, e.g. a free radical pathway, would constitute only remote 
possibilities. No neutral products indicative of radical precursors were encountered. 

Next, we wish to treat the aspect of synthetic utility. The production of 8-amino-p 
cymene in gOoS; yield by this novel one-step procedure is by far the most efficient route 
yet developed. Alternate syntheses for this type of t-carbinamine are characterized by 
poor availability of starting materials. multistep procedures. and lower yields. In 
our preparation of the amine by adaptation of a literature route. a 4-step sequence 
was required. 16-‘* The overall yield was only MY/,, which admittedly might have 
been cnhancetl somewhat if optimum conditions were developed. Cope et 01.” 
have prepared cumylamine from benzyl cyanide in 46“~~ overall yield (3 steps). 
While this technique could no doubt also be applied to pora-substituted cumenes, 
additional steps would be required to obtain the appropriate benzyl cyanide fore- 
runner. Another classical route involves the Ritter reaction with p-methyl-a- 
mcthylstyrene-acetonitrile-sulfuric acid. 2o According to this method the acetamide 
derivative of the t-alkyl amine was produd in 391: yield. Hindered amides of this 
type undergo basic hydrolysis with extreme reluctance.‘” In an acidic environment 
they decompose to ammonia and olefinic product.” 

” P D. Rarrlctt. F. E. Condon and A Schnetder. J Am (‘hem. Sot 66. 1531 (1944) 
” Y C Dcno If. J Peterson and G S Sames. (‘hem Rer 60. 7 I IY60) 
” b N’ Ipat~ck H Pmes and R C Olhcrg J Am Chrm. Sot 70 . 2123 (1948); I( Pines. D R. Srrehlau 

and V fi IpatxlT. J Am. Chem. SW 72. 1563. 5521 flYsO); H Pmcs. A. Welzmann and V. N Ipariell. 

J Am Chem Sot 70. 3859 (1948). 
” L R C Barclay m Frtedel-Crajrs and Relorrd Reocrwnr (Edllcd by G A. Blah) Vol II. p 955. 

Inrcrsclen~z. Kcw York, N Y. (1964). 

‘* F M Bcrmgcr M Drcxler. L M Gmdla and C C. Lumpkm. J Am. Chem. Snr 75. 2705 IIYSZ) 

“ i Kornblum and II. J Taylor. J Org. Chem tB. 1424 (1963) 

” N Kornhlum, W I) GurowItz. H. 0 Larson and D E Hardlcs. J. .4m Chem Sot. 82 3Wl (IY60) 
Iv A (’ Cope. T T Foslcr and P. H Towle. J Am Chem Sor 71. 3Y29 11949) 

‘” J J Rttrer and P. P Mlmcrl. J .4m (‘hem Sor 70. 4045 (IY48) 
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Interesting parallels can be drawn between our method and the Ritter reaction.“. 21 
Both processes involve, (1) a nitrogen-containing nucleophile, (2) preference for 
attachment to the carbonium ion rather than abstraction of a proton. (3) effectiveness 
in a highly acidic system, and (4) formation of an amine end-product. 

The scope and mechanistic aspects are under further investigation. 

EXPERIM1:NTAL” 

.Cloreriafs. TIC alkyl halides were Eastman white label reagent grade Otha matertals arc dcscnbcd 

clscwherc 1 

Anulyrical procedures The preceding paper should be consulted’ for these procedures and the yield basis. 

Trichloramine solution. A publish4 procedure” (merhd Bt was used with ethylene drchlonde as 

solvent. Caurlon: exercise rhc nemrary precautions when working with N-halamtna 

X-Ammo-p_cymenePfrum p-cymene rr~chlotamrne alummwn chlortde-alkyl halide -Gmeral procedure 

A A previous procedure served as rhe basis.’ The alkyl hahdc was Introduced. following rhc AICI,. 

as raptdly as posstblc within the daucd lemp range LI~IIC change m appearanoc of the mlxturc occurred 

wtth isopropyl bromide In rhc case of the t-bury1 halides. the contents became very dark red and evolved 

copious amounts of hydrogen halide during reacllon. 

B With alkyl bromide addlrcve ~hc followtng modifications of IRK general procedure were employed 

I The apparatus was cqu~ppcd with a gas inlet and outlet. and a fatrly rapid stream of dry N, was 

swcpr across rhc surfacz throughout the reaction 7he dropping funnel was equ~ppcd wtth an cxtcnston 

for tnlroduclton of tnchloramlne below the surface of the reaction mlxlurc 

2 The reactton was carried OUI as m BI cxccpr that dunng work-up no alrempl was made IO cool the 

aqueous acidic laycr during treatment with W”., KaOlIaq The resulting hot mixture was sllrrcd for I hr 

before cooling and cxtracrmg with ether ’ 

Studm on vanarron In the amount of aromauc were performed accordtng IO general procedure B2 

In rhc cases where less than I mok (I57 ml) of p-cymcne was used. enough ethylene dlchlonde was addal 

IO bring the volume IO IS7 ml With vanattons m the catalyst. general procedure B? was followed exccpr 
that AICI, was rcplaccd by another catalyst. Aluminum bromtde was weighed and added In a dry N, atm 

An analyrd sampk of 8-ammo.p-cymenc was obtauxd by combmmg IRK products from several 

reactions carncd OUI m rhc absence’ of alkyl halide and fractlonahng through a SO-plate spmnmg band 

column. bp 7677‘ 52 mm. 83.85 S8 mm 213 215’745 mm. I$’ 15160. I$,’ I.5135 (Found: <:. 8OS2. 

H. 10-26; N. 9.32 Cak’for C,,,H,,N. <‘. X046; It. IDIS; N. 9,39”,.) 

The auramldc denvarlre. prepared from Ac,O. melted ai I57 1% subl.. III.” m.p 137-138 ” 

fFound.C.7537;H.89l;N.738 Calc forC,,H,.ON:<:.75~;H.8.98~N.7.32”,) 

The IR spectrum *’ of the ammc pointed IO wra-subsututlon (strong band at 815. weak band al 72 I cm ‘1 

and a primary ahphatrc amIne group (double! at 3200 34CU bands al 1575 and I I1 I cm-‘. and broad 

absorbanoc at 930 760 cm ‘j The NMR spectrum (TMS Internal reference) showed rcsonancc (1) arrnbu- 

table IO ammc H (8.76). isopropyl B-H (8-68). methyl H (7.80). and aromallc 11 (2 5 3.2). The relarlvc In- 

tensmcs were. arornahc H :methyl H :(lsopropyl P-H + amine H) L 4 : 3 : !I ‘The absent d the characlensuc 

doublet K~ICI pattern clearly mdlcarcs subsrltunon at ~hc z-carbon of the isopropyl group In addition 

~hc amine proton rcsonanoe appears In the rcgton expcc~cd for ahphatic rypcs 

The product was ldenucal (GLPC retenllon II~C. IR and NMR spectra) IO authenrtc R-ammo-p-cymcnc 

prepared by an alrcrnarc route 

J J Rllter and J. Kahsh, J Am Chem. Sot 70.4048 f19481 

Iilemenral analyses were performed by Galbraith Laboratories. I*lashvtlle. Tcnn. M.ps and bps arc 

uncorrccicd 

P Kovac~c. C T Goralski. J J Hlller. Jr.. J A Levisky and R M. Lange. J Am. Chem Sac 87. 1262 

f 1965) 

We found rha~ tha compound subhmcd slowly ai about I40 . which may explam ihe low m p reported 
by the prcv~ous mvestlgarors 

L J Bellamy. The Infrured Specho o/Complex Molecules pp. 78. 249. 253 ad 256 Wiley. MN York. 

N Y. I19621 
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r-Rrrylrrmmr The work-up procedure of a mtxtum tnvolvtng OS mok of t-butyl chlonrk fTabk 5. 
cnlry 9) was modtftcd tn order IO Isolate the low-botltng. water-solubk products. 50”, %aOHaq was addad 

IO the aqueous actd soln tn an apparatus consisting of a 2-I. 3ncckal flask equtppcd wtth a sttrrcr. simpk 

dtsttllatton head. and dropping funnel. The basic solutton was disttlled IO 100’. the dtsttllate treated wtth 

cone HCI. and evaporated IO dryness leaving a white sohd residue. Wtth the exaption of several extraneous 

bands 1nd1canvc d aromaftc amine salt the IR spectrum d the sohd was csscnt1ally 1dcnt1cal IO rhar of 

t-butylam1ne hydrochloride ‘The free ammo was reformed by treatment of the hydrochlortdc with causuc 

soln followed by ether extractton lo remove sclcc~~vcly any water-msolublc amrncs from water-soluble 

t-butylam1ne. GLPC analysis (procedure E tn Table 4 of Rcf 3) of the conczntratcd ether extract showed 

a peak havtng rhc same retentton time as t-butylamtnc The aqueous layer was ac1d1licd. hcatcd. made 

baste. and dtst1llcd through a I-R hel1ccs-packed column Abotn 0 X g (001 I mole) of t-butylam1ne. b.p. 

44 4X . III.‘~ b p 46 , was collected. The IR spectrum was tdentrcal to that of authentic t-butylamme. 

When only 005 mole of t-butyl chlortde was u.sed (Table 5. entry 2) there was no evtdena for t-butyl- 

amtnc based on a stmtlar analyttcal procedure 

I.whu~une General procedure El was followed for pcymcnc (Table 5. entry 5) exccpr that a tram of traps 

and drytngtubcs wasconnectcd ~othcgasoutlct Thegases wcrc passed throughacold trapatO”and bubbkd 

through water tn a suctton flask cqucppcd wtth a burette and magnetic sttrrer whem evolved hydrogen 

halt& was titrated with standard NaOH (phcnolphthalem tndicatort. The gases from the suctton flask 

were passed through a cold trap at 0 . a CaCI, drying tube. and a cold trap Immersed 1n dry ice-acetone 

Tttratton tndtcatcd approximately 006 mole of evolved HCI The Itqtnd 1n the dry ice-aaton trap was 

vaporized at 0 tnto a weighed and caltbratcd trap also 1n dry tcz-aatone yielding 6.9 g (IO 1 ml. 0 I2 mole) 

of 1sohutanc. h p - I1 IU - IO III ” b.p. - I I 7’ The IR spectrum. taken 1n a gas all was tdcntical to 0ta1 

of authenttc 1sobutanc. except for a small hand due IO ethylene dtchlortde GLPC analysis (procedure F 

tn ‘Table 5 of Rcf 3) showed the product to be csscnttally purr 1sohutanc The rctcntton II~C ws tdcnttcal 

IO that of the authcntr matcrtal 4 trace amount of a lower bothng component was also present 

Aurhmru g-omrnu-p-cymenr 

A. 4,4’-Dlnulhyldiplunyliodonium &de. The material was prepared from ~oluenc by a 3 x scale of 

the published procedure ” 

B 4.4’-L),mrrhy/dlphm~lrudoniwn ~osylute. The mow todtde sah from rbe prcocdtng scctton (thcorcttcally, 

0 28 mole) was converted IO the corresponding tosylate by a modtficatton of tbc proczdum of Kornblum 

and Taylor ” Followtng suspension of the iodide 1n 420 ml McMl wtth vigorous mcchamcal sttrrtng 

Ag,o (32.5 B) and p-tolucnaulfonic acid monohydrate (476 a) were added. After being stincd overnight. 

the mtxturc was filtcrcd and freed of McOH under vacuum at room temp. The ratduc was dtwlvul In 

200 ml CHCI, and washcd wtth 5” o NaOHaq until the washtng rematncd basic A tine black ppr formed 

which could not be cnt1rcly removed by tiltratton. The orgaruc layer was washed twta wtth water. dried 

over Na,SO,. and freed of CHCI, wtth a vacuum evaporator. leaving a yellow~rangc syrup 

Thu restdue was dtssolved in acctomtrrle and evaporated tn vacuum. The soln became quite cold during 

the evaporation. eventually crystalhztng with dtfficulty tnto a solid mass which was mulled with a few ml 

of acetonrtnk and tiltcrcd The tiltratc was recoveral and subJected IWICX more to ibe crystalltxation 

procedure Combtnatton of the solids gave 23,gg lo05 mole. l8”, based on tolucne) of crcamcolorcd 

powder. m.p I53 160‘ dcc A small amount was rccrystalltzcd four times from acetonunlc. grcy-whtte 

crystalrmp 170 I77 dcc (F0und.C. 5200; H.479. S. 6.56. Calc. for C,,il,,O,SI. C. 5230; H.441; 

S. 6 67”” ) 

C g-N&o-p-cymene A mod1ticat1on of a published procedure” was employed with the Na-salt of 

2nttropropanc (2 5 g 00245 mole) and the c~udc tosylatc (I2 g ca 0025 mole) The crude product was 

obtamed as a ydlow liqud (65 g). 

D g-Amtad-p-cymme Rcductton of the crude X-nttro-p-cymenc was performed by a method stmtlar to 

that uxd for z-phenylnttrocthane. ” The nttro body was treated wtth and-washed iron tihngs tn AcOH 

for 3 hr at steam bath temp. Work-up provided rhc crude amrne which was punfred by dtsttllatton through 

an unpacked 3 tn. column b p 75 78 5.2 mm rt;” I 5159. 

AclmnuwMgcmenr We arc grateful IO the NatIonal I~ISIIIUI~S of Health US. Pubhc Health Scrv1cc. 

for support of thu work 
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The C’hcmtcal Rubber Co , Cleveland. Ohto (1964) 


