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SYNTHETIC COMMUNICATIONS, 29(22), 3989-3997 (1 999) 

ELECTROPHILIC AMINATION OF DIARYLZINCS 

AND TRIARYLZINCATES WITH 

ACETONE -(2,4&TRMETHYLPHENYL SULF0NYL)OXIME 
AND WITH 0-METHYLHYDROXYLAMINE 

E. Erdik* and T. Dagkapan 

Ankara University, Science Faculty, Dept. of Chemistry, Beqevler. Ankara 06100. Turkey 

Abtract: Diiiylzincs atid triarylzinwtcs react eificicntly with acetonc 
O-(2,4,6-trimethylphenylsulfonyl)oxime and 0-methylhydroxylamine in the 
presence of CuCN to give amincs in good yields. 

Thcrc has bcen a grcrit deal of intcmt in thc electrophilic aminittion of 

carbanions and detailed reviews on this subject have appeared which outline 

thc usc of aminuling reagcnts lor thc combination of thc amino group, "NH2+II 

with various organomctdlics. I A number of ncw rcagcnts havc also becn 

identified. for example, N.0-bis(lrimcthylsilyl)hydroxylamine2, lithium 

t-butyl N-tosyl-oxycarba~natc~, N-protected o x a ~ i r i d i n c s ~ ,  1 -chloro- 

*To whom wrrcspondcncc should bc nddrcsscd 

3989 
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3990 ERDIK AND DASKAPAN 

1 -nitrosocyclohexane5, acetone 0-(2,4,6-trimethylphenylsuIfonyl) oxime', 

4.4-bis (trifluoromethy1)benzophenone O-(methylsulfonyl)oxirne7 and 

bis(2,2,2-trichlorocthyl) azodic;wboxylatc.' Howcvcr, grent cmphasis has 

been placcd on organolithiums. 1n3e-cn485*9 Grignard reascnls 106.7.9 

organocoppers 1a2v389 and orgiinoborilncs'O 11s thc org;inomclallics to be 

aminald with thc cxccylion ol' sonic relworts on tlic aniination ol' organo- 

zinc en~ la t e s~"*~*~ '  and a Ccw unsucccsl'ul aticmpls. '*3d3v12 An clectrophilic 

amination protocol by oxidativc dccornposition of lithium and zinc amido- 

cyanocupralcs has also bccii repoi-ld. l 3  

Thc impoii;liicc ol' organoziiic rcagcnls ''-I7 Juc to thcir wsy prcpara- 

tion, high reactivity ;LS zinc-coppcr reagent> and excellcnt functional group 

tolcriicc as wcll as Li, Mg and Cu to Zn t~wisnictallation ability has stiiiiu- 

lated us to thc dcvclopnicnl of aiiiiildion mcthods for orgnnozinc ragcnls. 

Wc report hcrcin our rcsults i n  studics on Lhc nriiination or organoxinc 

reagcnts, 1 with acetonc 0-(2,4,6-~rinicthylphciiylsulConyl) oximc. 2 and 

0-mcthyl-hydroxylaniinc, 3 (Schcmc I ) .  

1 2 
1. TI-llj fl, 3h 

RM i- Mc0Nk'2 2. Hydrolysis- RNI-l 
1 3 4 

M: ZnCl, 112 Zn, 113 ZnLi (or MgRr), ZnCIICuCN, 112 Zn/CuCN, 113 ZnM' 
(M': Li or MgBr)lCuCN, Cu(CN)%iiCI, I12 CnZnCI 

Scllcllle I 
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DIARYLZINCS AND TRIARYLZINCATES 3991 

Initial clcctrophilic ;uiiin;itioii studics of thc organozincs wcrc conductcd 

on phcnylzinc chloridc ;ind diphcnylzinc prcparcd fiom phcnyllithiuni, lithium 

triphcnylzincntc niid zinc hoiiio-:inti hctcrcicupratcs, i.c. diphcnylzinc 

cupntc and phcnylzinc cyanocupr;itc. As can bc sccii in Tablc 1 ,  thc dircct 

amination of phcnylzinc chloridc, diphcnylzinc and lithium triphcnylzincatc 

with 2 wcrc dissapointing, howcvcr i n  thc prcscncc CuCN, rcaction rcsults 

in the formation of aniline in good yiclds (Table I ,  cntrics 4.9.13). Amina- 

Lion of Iriphcnyllithium ziiicatc cataly~cd with 20 mol % CuCN gavc ihc 

highest yield (entry 13). Optimimtion expcriments indicated that the yield is 

strongly dcpcndcnt on thc amount of CuCN (Table 1, cntrics 11, 12). Howcvcr, 

stoichiometric zinc cyanocuprite pablc 1, cntrics 16-20) and zinc cupmtc 

(Table 1, entry 21) did not pivc highcr amination yioldrr. The use of a mixed 

zincale, Mc,PhZnLi '* (RM/2=2) rithcr than PSZnLi was not found more 

succesful for mination (Table 1, cntry 14). 

As we already obscrvcd' Lcwis acid character of MgCI, leading 

to an increasing yield and/or shorter reaction time in the Cu (I! catalyzcd 

reaction of phenylmagncsium bromidc with 2, we also tried the CuCN 

c;iltlly/d anjiniltion of phciiylxiw broiiiidc dcriv;ikd phciiylxiiic chloridc 

and diphcnylzinc and broiiioiiiegiicsiuiii 1riphciiylzinc;itc with 2 (Tiiblc I ,  

cntrics 22-25). By comp;iiison ol'Tablc 1, cntrics 4 and 22; 9 and 23; 13 and 

25, it can bc casily sccii that CuCN catalyzcd amination of phcnylzinc 

rcapnts result in highcr yiclds if thcy arc prcparcd by Mg to Zn rnctal- 

lation rathcr than Li to Zn mctallation. To support thc role of MgCI, in 
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Table 1 Elcctrophilic aiiiiiialion of arylziiic rwgents, 1 with accionc 0-(2,4,Ci-tri- 

methlylphcnylsril~~nyl) osiiiic, 2 id O-iiictlil yhydroxyl;lmiiic, 

RM -+ 2 or 3 RNI-I, 
1 4 

1 

2 
3 
4 
5 
G 

7 
8 
3 
10 
11 
12 

13 
14 
15 
16 
17 
18 

13 
20 
21 
22 
23 
24 
25 
26 
27 
28 

~ ~~ ~ 

CiiCN hnuiriliiig Rmclioa Y icld of 
EIIW R M [ ~ - ~ I  niol % ragciil Temp. Tim, h RN% %Ie1 

PhZoCl - 2 rl 3 0 

rt 

rl 

rt 

rt 

rt 

rt 
rt 

I1 

rl 

rt 
rt 

r( 

rl 

rt 

rt 
rl 

DOC 

ooc, r l  

-15OC,a 
-15OC,R 
11 

I1 

ll 

rl 

I1 

rt 

rl 

3 

3 
3 

3 
3 
3 
3 
3 
3 
3 
3 

3 
3 
3 
3 
1 
I 
0.7s 

1 2 
1 2 
3 

.\ 

3 

3 
3 
3 
3 
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Table 1 (Continued) 

CuCN Aminating Reaction conditions[d1 Yield of 
Entry FUvf[b*C1 mol 9% reagent Temp. Time, h RNH, 

30 (p-C%OC6H4)2Zn 20 2 rt 3 51[k1 
31 @C€$OC6H4)3ZMg13r 20 2 rt 3 611k1 

29 p-CH30C6H,ZnCI 20 2 rt 3 541kJ 

32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 

PhZnCl - 
PhZnCl 
Ph2Zn 
Ph,ZnLi 

20 
20 
- 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

rt 
rt 
rt 
rt 
rt 
rt 
rt 
rt 
rt 
rt 
rt 

3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 

0 
70 
70 
33 
92, 89[:’I 
40 
42 
651k1 
62[k1 
65w 
63rk1 

~ 

Ial Phenylzinc reagents in entries 1-21 and 32-38 were prepared by transmetallaton of phenyllith.um. 
Phenylzinc reagents and other organozinc reagents in entries 22-31 and 39-42 were prepared by trans- 
metallation of the corresponding organomagnesium bromides. 

fil RZnCI, %Zn and R3ZnLi (or R3ZnMgBr) were prepared by treating an ethereal solution of RLi (or 
RMgBr) (1,2 and 3 equiv, respectively) with anhydrous ZnC12 (I  equiv) in THF at 0°C and stirring 
for 15 minutes. 

[Cl PhCu(CN)ZnCl and PhzCuZnCl were prepared by transmetallation of PhCu(CN)Li and Ph2CuLi, 
respectively. PhCu(CN)Li was prepared by treating an ethereeal solution of PhLi (1  equiv) with 
CuCN (1 equiv) at - 15 “C, stirring for 15 minutes and then by adding anhydrous ZnC12 (1 equiv) to 
PhCu(CN)CI solution at -15°C and stirring again for 15 minutes. Ph2CuLi was prepared by treating 
and ethereal solution of PhLi (2 equiv) with CuI (1 equiv) at -15 “C and adding ZnCl (1 equiv) to 
Ph2CuLi solution as above. 

id] Reactions were carried out with 1.5 or 3.0 mmol aminating reagent, 2 or 3. RM/2= 1.5 and RM/3 = 2 
for RZnCl, R2Zn and R3ZnLi (or R3ZnMgBr); RM/2 (or 3) = 2 for RCu(CN)ZnCl and R2CuZnCl. 

[el Yield determined as average of two or more runs by GC using internal standard technique and based 
on 2 or 3 unless otherwise noted. 

[fl Yield of aniline purified by column chromatography. 
[d Ph2Zn/Z = 1 
[h hHMPA was used as cosolvent (THF/HMPA= 3.7/1). 
fi] Me PhZnLi was prepared by treating Me Zn ( 1  equiv) with PhLi (1 equiv) at 0°C and stirring for 15 

2 

2 2 
minutes. Me PhZnLi/Z = 2. 2 
MgCl ,20 mol % was addet to the reaction mixture. 2 

[kl Yield of amine isolated as N-benzoyl derivative. 
[I] Yield of aniline was found to be 36% and 32% after a reaction time of 0.25 and 0.5 h, respectively. 
[m1PhCu(CN)ZnC112 = 2.25 
in] Yield of aniline purified by distillation. 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
N

eb
ra

sk
a,

 L
in

co
ln

] 
at

 0
9:

18
 1

8 
A

ug
us

t 2
01

4 



3994 ERDIK AND DASKAPAN 

clcctropliilic aminslion of c;ul>ccnions with 2, thc CuCN c;i~aly/cd ;imin;itjon ol' 

lithium tiiphcnyl/.inc;itc W;IS also c;iriicti out i n  thc prcscncc of MgCI, (20 mol 9)) 

(Tablc I ,  cntry 15). Thc rcnclicin lctl ;I piclcl 0 1  79 I%,. which is highcr 

than that of l i thium zincatc (70%). but not much lower than that of 

bromomagncsrum zincatc (85%). 

Wc also cxamined thc cfficicncy o l  O-mcthylhydroxylaminc, 3 as an 

aminating rcagcnt for phcnylxinc rcagcnts (Tablc 1, cnlrics 32-38). CuCN 

catalyzed amination of triphcnyllithium zincate gave thc highest yicld 

(Tablc 1, cntry 36) again coriipiircd to thc othcr phcnylzinc rcagcnb. I n  riddition, 

3 scems lo bc a morc cflicicnt rcagcnt than 2 for thc amination of diarylzincs 

and triarylzincatcs. 

We also usd p-tolyl and p-anisylzinc rcagents prcparcd [om corresponding 

Grignard rcagcnts to bc aniinatcd wi th  bolh 2 and 3. Amination 

of dip-tolylzinc with 3 (Table 1. entry 39) and amination of tri- 

p-tolylbromornagncsium zincate with 2 and 3 (Tablc 1. entries 28 and 40) 

rcsultd in hi yhcr yiclds (55-65 'h). Amination of dip-anisylzinc with 3 

(Table I ,  cntry 41) and trip-anisylbromomiigncsium zinc;itc with 2 and 3 

(Tablc 1. cnltics 3 1 ruid 42) also Icd LO similar yiclds (61-65 '%). 

In conclusion, we rcvcalcd that diarlyzincs and triarylyzincatcs prcparcd 

by Mg to Zn !ransmctallation and lcss clficicntly by Li to Zn transmctalla- 

tion undergo facilc amination with 2 and 3 to givc atnincs in good yields. 

Furthcr invcstig;ilioiis in(o tlic ;uiiin;ilioii of ;ilkylzincs ;ind function;il group 

containing organozincs ;ire currcntly i n  progrcss. 
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DIARYLZINCS AND TRIARYLZINCATES 3995 

Experimental Section 

Typical proccdurc l'c)r Ihc CuCN cahlyzccl rcactioii ol' bromomagncsium 

ttiiuyl- ziiicatcs with ;icctonc 0-(2,4,A-tri1~ictliylplic1iylsull'o1~yl)c,ximc. 2 

or 0-methyl-hydroxylaminc. 3. 

Undcr nitrogcn atniosphcrc. to a flask containing ZnCI, (0.613 g, 

4.50 mmol) at 0°C dry THF (1 0 ml) was injected and PhMgBr (13.5 mmol) 

in ether was added dropwise. The mixture was stirred at 0°C for 20 minutes 

and then the ternperaturc was allowcd to risc to room temperaturc. CuCN 

(0.614 g. 0.90 mmol) was addcd. After stirring thc mixturc for 15 minutes, 

a solution of 2 (0.765 g. 3.00 mmol) i n  THF (6 ml) or  3 (0.047 g. 

2.25 mmol) in THF (4 ml) was addcd and stirring was continued for 3 

hours. For hydrolytic workup aftcr amination with 2, thc mixture was stirred 

at room temperature with 12 N HCI (10 ml) for 2 hours. The aqueous phase 

was washed with ether, made basic with conc. NaOH and the free m i n e  

was extracted with ether (4x30 ml). The organic layer was dried over 

Na2SO4 The crude matcrial obtained after evaporation of solvent in vacuo 

was purified by distillation or flash chromatography on silicagcl with ether- 

petroleum cthcr (54) to givc purc aminc whose GC and spectral data 

niatchcd thosc of uuthcntic matcrial. Aftcr amination with 3. hydrolysis of 

the mixture was also carricd out with saturated solution of NH,CIMH, 

(51) (10 ml). Thc aqucous phllsc was cxtractcd with cthcr and thc crudc 

matcrial was purificd with column chromatography to givc aminc iw: abovc. 

After hydrolytic workup. amiiic was also isolated as N-bcnzoyl derivative. 
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