This article was downloaded by: [University of Nebraska, Lincoln]

On: 18 August 2014, At: 09:18

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic Organic
Chemistry

Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/Isyc20

Electrophilic Amination of
Diarylzincs and Triarylzincates

with Acetone -(2,4,6-
Trimethylphenylsulfonyl) Oxime and
with O-Methylhydroxylamine

E. Erdik * & T. Daskapan *

# Ankara University, Science Faculty, Dept. of Chemistry ,
Besevler, Ankara, 06100, Turkey
Published online: 17 Sep 2007.

To cite this article: E. Erdik & T. Dagkapan (1999) Electrophilic Amination of Diarylzincs
and Triarylzincates with Acetone -(2,4,6-Trimethylphenylsulfonyl) Oxime and with O-
Methylhydroxylamine, Synthetic Communications: An International Journal for Rapid
Communication of Synthetic Organic Chemistry, 29:22, 3989-3997

To link to this article: http://dx.doi.org/10.1080/00397919908085919

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the information
(the “Content”) contained in the publications on our platform. However, Taylor

& Francis, our agents, and our licensors make no representations or warranties
whatsoever as to the accuracy, completeness, or suitability for any purpose of the
Content. Any opinions and views expressed in this publication are the opinions and
views of the authors, and are not the views of or endorsed by Taylor & Francis. The
accuracy of the Content should not be relied upon and should be independently
verified with primary sources of information. Taylor and Francis shall not be liable



http://www.tandfonline.com/loi/lsyc20
http://dx.doi.org/10.1080/00397919908085919

Downloaded by [University of Nebraska, Lincoln] at 09:18 18 August 2014

for any losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or indirectly in
connection with, in relation to or arising out of the use of the Content.

This article may be used for research, teaching, and private study purposes. Any
substantial or systematic reproduction, redistribution, reselling, loan, sub-licensing,
systematic supply, or distribution in any form to anyone is expressly forbidden.
Terms & Conditions of access and use can be found at http://www.tandfonline.com/
page/terms-and-conditions



http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University of Nebraska, Lincoln] at 09:18 18 August 2014

SYNTHETIC COMMUNICATIONS, 29(22), 3989-3997 (1999)

ELECTROPHILIC AMINATION OF DIARYLZINCS
AND TRIARYLZINCATES WITH
ACETONE -(24,6-TRIMETHYLPHENYL SULFONYL)OXIME
AND WITH O-METHYLHYDROXYLAMINE

E. Erdik* and T. Dagkapan

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

Abstract: Diarylzincs and triarylzincates react efficiently with acetonc
0-(2.4,6-trimethylphenylsulfonyl)oxime and O-methylhydroxylamine in the
presence of CuCN to give amincs in good yields.

There has been a great deal of interest in the electrophilic amination of
carbanions and detailed reviews on this subject have appeared which outline
the use of aminating reagents lor the combination of the amino group, "NH;"
with various organometallics. ' A number of new reagents have also been
identified, for example, N,O-bis(trimethylsilyl)hydroxylamine?, lithium

t-butyl N-tosyl-oxycarbamate®, N-protected oxaziridines*, 1-chloro-

* To whom correspondence should be addressed.
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5 6

1-nitrosocyclohexane”, acetone O-(2,4,6-trimethylphenylsulfonyl) oxime®,

7

4,4-bis (trifluoromethyl)benzophenone O-(methylsulfonyl)oxime’ and

8

bis(2,2,2-trichlorocthyl) azodicarboxylate.” However, great emphasis has

1,34-¢,4,5,9 1,6,7,9

been placed on organolithiums. Grignard  reagents

1,2,3,9 {

organocoppers and organoborancs!® as the organometallics to be

aminated with the exception ol some reports on the amination of organo-

#511 and a few unsuccesful nllcmpts.1'3‘"8"2 An clectrophilic

zinc enolates®
amination protocol by oxidative decomposition of lithium and zinc amido-
cyanocuprates has also been reported. 13

The importance of organvzine reagents 17 Jue to their casy prepara-
tion, high reactivity as zinc-copper reagent: and excellent functional group
tolerance as well as Li, Mg and Cu to Zn transmetallation ability has stimu-
lated us to the development of amination methods for organozine reagents.
We report hercin our results in studics on the amination ol organozinc

reagents, 1 with acetone O-(2,4,6-trimethylphenylsulfonyl) oxime, 2 and

O-methyl-hydroxylamine, 3 (Scheme 1).

Me
RM + MeC = NOSO 5 Me T3, Mo C = N s, gy
M 4
1 2
THE o, 3h

L
RM + McONH

—————
2 2. Hydrolysis
| S 3

M: ZnCl, 1/2 Zn, 1/3 ZnLi (or MgBr), ZnCl/CuCN, 1/2 Zn/CuCN, 1/3 ZnM’
(M’: Li or MgBr)/CuCN, Cu(CNYZuCl, 1/2 CuZnCl

RNH,
4

Scheme |
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Initial clectrophilic amination studics of the organozincs were conducted
on phenylzinc chloride and diphenylzinc prepared from phenyllithium, lithium
triphenylzincate and zinc homo-and heterocuprates, i.c. diphenylzine
cupratc and phenylzine cyanocuprate. As can be scen in Table 1, the direct
amination of phenylzinc chloride, diphchylzinc and lithium triphenylzincate
with 2 were dissapointing, however in the presence CuCN, reaction results
in the formation of aniline in good yields (Table 1, entries 4,9,13). Amina-
tion of triphenyllithium zincate catalyzed with 20 mol % CuCN gave the
highest yield (entry 13). Optimization experiments indicated that the yield is
strongly dependent on the amount of CuCN (Table 1, entrcs 11, 12). However,
stoichiometric zinc cyanocuprate (Table 1, entries 16-20) and zinc cuprate
(Table 1, entry 21) did not give higher amination yiclds. The use of a mixed
zincate, MczPthLi i (RM/2=2) rather than Ph,ZnLi was not found morc
succesful for amination (Table 1, entry 14).

As we already obscrved® Lewis acid character of MgCl, leading
to an increasing yield and/or shorter reaction time in the Cu (I) catalyzed
reaction of phenylmagnesium bromide with 2, we also tried the CuCN
catalyzed amination of phenylzine bromide derivated phenylzine chloride
and diphenylzinc and bromomagnesium triphenylzincate with 2 (Table 1,
entrics 22-25). By comparison of Table 1, entries 4 and 22; 9 and 23; 13 and
25, it can be casily scen that CuCN catalyzed amination of phenylzinc
reagents result in higher yields if they are prepared by Mg to Zn metal-

lation rather than Li to Zn metallation. To support the role of MgCl, in
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Table 1 Electrophilic amination of arylzinc rcagents, 1 with acetone 0-(2,4,6-tri-
methlylphenylsulfonyl) oxime, 2 and O-methlyhydroxylamine, 3lal,

RM+20r3— RNH2

1 4
CuCN  Aminating Reaction conditions!¥! Yield of
Entry Rmel mol % reagent  Temp. Time, h RNH, lc]

1 PhZaCl — 2 r 3 0
2 PhziCl 10 2 i 3 250
3 Phzacll® 20 2 r 3 10
4  PhZaCl 20 2 i 3 S8
5  phzact™ 20 2 i 3 32
6  PhZuCl 100 2 it 3 12
7 l’hzZn — 2 | 3 0
8  PhZnl 20 2 it 3 31
9 PhZZn 20 2 i 3 44
10 PhZaLi - 2 n 3 0
11 PhyZuLi 5 2 i 3 57
12 PhZsLi 10 2 n 3 52
13 l’hJZnLi 20 2 | 3 70
14 Me PhzaLill 20 2 i 3 59
15 PhZnLil! 20 2 it 3 7970%)
16 PhCuw(CN)ZaCl _ 2 i 3 56
17 PhCu(CN)YZnCl  — 2 i 1 3yl
18  PhCu(CN)ZaCI™ 2 0°C ! 57
19  PhCu(CN)ZnCl —_ 2 o°C,n 0.75 52
20  PhCn(CN)ZnCl —_— 2 -15°Cin 12 53
21 Ph,CuZnCl - 2 -15°Cnt 12 49
22 PhZaCl 20 2 it 3 65651
23 l‘hzlu 20 2 i 3 o8
24 PhZaMghr - 2 fl 3 2
25 Ph3ZnM gBr 20 2 3 85
6 pCILCILZCl 20 2 n 3 4olkl
27 (-CILCI) 7 20 2 n 3 asikl
28 ECHCH)ZMgBr 20 2 n 3 55tk
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Table 1 (Continued)

CuCN Aminating Reaction conditions'¥ Yield of

Entry Rwmlbe mol % reagent Temp. Time,h RNH, le!
29 p-CH,0CHZnCl 20 2 rt 3 541¢)
30 (p-CH,OCH,).Zn 20 2 rt 3 511K
31 (p-CH,OC(H,),ZnMgBr 20 2 it 3 61K
32 PhznCl - 3 1t 3 0

33 PhZnCl 20 3 r 3 70

34 Ph,Zn 20 3 rt 3 70

35 Ph,ZnLi — 3 r 3 33

36 PhzZnLi 20 3 n 3 92, 89t
37 PhCu(CN)ZnCl - 3 rt 3 40

38 Ph,CuZnCl - 3 rt 3 42

39 (-CHCH),Zn 20 3 rt 3 65!
40 (p-CH,CH,),ZnMgBr 20 3 rt 3 62l
41 (p-CH,OCH),Zn 20 3 rt 3 65t
42 (p-CH,OCH,),ZnMgBr20 3 n 3 63t

[2} Phenylzinc reagents in entries 1-21 and 32-38 were prepared by transmetailaton 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.

[b] RZnCy, Rzzn and R3ZnLi (or R3ZnMgBr) were prepared by treating an ethereal solution of RLi (or
RMgBr) (1,2 and 3 equiv, respectively) with anhydrous ZnCl2 (1 equiv) in THF at 0°C and stirring
for 15 minutes.

[€] PhCu(CN)ZnCl and Ph2CuZnCl were prepared by transmetallation of PhCu(CN)Li and Ph,CuLi,
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 ZnCl2 (1 equiv) to
PhCu(CN)Cl solution at -15°C and stirring again for 15 minutes. Ph,CulLi was prepared by treating
and ethereal solution of PhLi (2 equiv) with Cul (1 equiv) at -15 °C and adding ZnCl2 (1 equiv) to
Ph2CuLi solution as above.

[d] 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, R,Zn and R3ZnLl (orR ZnMgBr) RM/2 (or 3) = 2 for RCuy(CN)ZnCl and R CuZnCl

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

if] Yield of aniline purified by column chromatography.

8] Ph,Zn/2 = 1
hHMPA was used as cosolvent (THF/THMPA=3.7/1).

il MezPthLi was prepared by treating Mezzn (1 equiv) with PhLi (1 equiv) at 0°C and stirring for 15

__ minutes. Me ,PhZnli/2 =2,

{il MgCl,, 20 mol % was addet to the reaction mixture.
Yield of amine isolated as N-benzoy! derivative.

[1] Yield of aniline was found to be 36% and 329% after a reaction time of 0.25 and 0.5 h, respectively.

(mlppcycNyzaCI/2 = 2.25

[n] Yield of aniline purified by distillation.
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clectrophilic amination of cwrbanions with 2, the CuCN catalyzed amination of
lithium triphenylzincate was also carried out in the presence of MgCl, (20 mol %)
(Table 1, entry 15). The reaction led o a yield of 79 %, which is higher
than that of lithium zincate (70%), but not much lower than that of
bromomagnesium zincate (85%).

We also cxamined the cfficiency of O-methylhydroxylamine, 3 as an
aminating reagent for phenylzine reagents (Table 1, entries 32-38). CuCN
catalyzed amination of triphenyllithium zincate gave the highest yield
(Table 1, entry 36) again compared to the other phenylzine reagents. In addition,
3 scems to be a more cfficient reagent than 2 for the amination of diarylzincs
and triarylzincates.

We also used p-tolyl and p-anisylzinc reagents prepared [rom corresponding
Grignard reagents to be aminated with both 2 and 3. Amination
of dip-tolylzinc with 3 (Table 1, entry 39) and amination of tri-
p-tolylbromomagnesium zincate with 2 and 3 (Table 1, entries 28 and 40)
resulted in hicher yiclds (55-65 %). Amination of dip-anisylzinc with 3
(Table 1, cntry 41) and trip-anisylbromomagnesium zinciate with 2 and 3
(Tabic 1, entrics 31 and 42) also led o similar yiclds (61-65 %).

In conclusion, we revealed that diarlyzines and triarylyzincates prepared
by Mg to Zn transmetallation and less efficiently by Li to Zn transmetalla-
tion undergo facile amination with 2 and 3 to give amines in good yields.
Further investigations into the amination of alkylzincs and functional group

containing organozincs are currently in progress.
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Experimental Section

Typical procedure for the CuCN catalyzed reaction of bromomagnesium
triaryl- zincates with acctone O-(2,4,6-trimethylphenylsulfonyl)oxime, 2
or O-methyl-hydroxylamine, 3.

Under nitrogen atmosphere, to a flask containing ZnCl, (0.613 g,
4.50 mmol) at 0°C dry THF (10 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 temperaturc was allowed to risc to room temperaturc. CuCN
(0.614 g, 0.90 mmol) was added. After stirring the mixture for 15 minutes,
a solution of 2 (0.765 g, 3.00 mmol) in THF (6 ml) or 3 (0.047 g,
2.25 mmol) in THF (4 ml} was added and stirring was continued for 3
hours. For hydrolytic workup after amination with 2, the 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 amine
was extracted with ether (4x30 ml). The organic layer was dried over
Na,SO,. The crude material obtained after evaporation of solvent in vacuo
was purified by distillation or flash chromatography on silicagel with ether-
petroleum cther (5:4) to give purc aminc whose GC and spectral data
matched those of authentic material. Alter amination with 3, hydrolysis of
the mixture was also carricd out with saturated solution of NH,CI/NH,
(5:1) (10 ml). The aqueous phase was cxtracted with cther and the crude
material was purificd with column chromatography to give aminc as above.

After hydrolytic workup, aminc was also isolated as N-benzoyl derivative. 19
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