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The synthesis of the chiral tin bromides 1-4 and hydrides 
5-8 ,  containing the potentially bidentate, optically active 2- 
[ (1 S/R)- 1 -dimethylaminoethyl]phenyl and 2 -[( 1 S) - 1 -dimeth- 
ylamino-2,2-dimethylpropyl]phenyl ligands, is reported. The 
tin hydrides 5-8, with the tin atom as the stereogenic centre, 

were isolated as diastereomeric mixtures with diastereomeric 
ratios of dr = 5050 up to dr = 80:20. The absolute configura- 
tion of (- 1 - (1 S)- 1 - (2-bromophenyl) -2,2-dirnethylpropylaminc 
[(S)-101 was determined by single-crystal X-ray structure 
analysis. 

Introduction 

Chiral organotin compounds have received considcrablc 
attention both from a stereochemical point of view and as 
reagents in asymmetric syntlicsi~~'l[~].  Tin compounds con- 
taining both chiral ligands and a stereogenic tin atom havc 
already been investigated[']]. Triorganotin halides are con- 
figurationally unstable in solution. Optically active trior- 
ganotin hydrides, with the tin atom as the stereogenic cen- 
tre, are reported to be configurationally stable, but they are 
racemized under free-radical or polar reaction conditionsr41. 

Optically active tin bromides containing the intramolecu- 
lar coordinating chiral2-[( 1s)- 1 -dimethylaminocthyl]phenyl 
ligand were first synthesized by van KotenL51. An optically 
active tin hydride with a stereogenic tin atom containing a 
potentially bidental 8-(diniethylamino)naphthyl ligand and 
a chiral (-)-incnthyl substituent was synthesized by Schu- 
niann[6] and assumed to be configurationally stable. 

Tin hydrides with chiral ligands are chiral radical-reduc- 
ing agents which could possibly be used to trap enantio- 
selectively prochiral radicals without loss of cliii-a1 infor- 
ination under free-radical conditions[7]. For this reason we 
synthesized. for the first time, the tin hydrides 5-8 with 
potentially bidcntal chiral 2-( 1-dimet1iylaminoalkyI)phenyl 
ligands (DAAP). 

Results 

Starting from tert-butyl(pheny1)tin dibromide (15) and 
diphenyltin dibromide (17) which were prepared by 
adopted pi-ocedures161, the slow 1:l addition of highly di- 
luted lithium compounds (S)-13 and (I?)-13 gave the tin 
bromides (Sc)-l, (Rc)-l  and (S)-2, respectively. The tin bro- 
mides 1 were obtained as mixtures of diastereonicrs consist- 
ent with the results of van Koten19] (Table I ) .  

Lithiation of amine (S')-12 with butyllithium and reaction 
of the resulting lithium compound (57-14 with lin dibro- 
mides 15 and 16 gave diastereomeric mixtures of tin bro- 

Scheme 1. Syiithcsis of the intrainolecularly coordinated tin bro- 
mides 1-4 
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Table 1. Diastereorneric ratios of the tin broinidcs 1. 3, 4 and of 
the tin hydrides 5. 7 ;  and 8 

"+'[SsnJ/[Rs,,]. ([a]/[b]) - LblReduction was carried out 111 TH F. - 
["IRcduction was carried out in Et,0. 

inides (S,)-3 and (Sc)-4 (Table 1).  The ratios of the dia- 
stereomers were modest in the case of (&)-3 and better for 
(W-4. 
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In the final step, the reduction of the tin bromides 1-4 
with lithium aluminium hydride afforded the tin hydrides 
(Sc)-5, (&)-5, (S)-6, (Sc)-7, and (Sc)-8. The tin hydrides 5, 
7, and S were isolatcd as diastereomeric mixtures (Table 1). 
For the reduction of the tin bromide (&)-1, two different 
diastereomeric mixtures of (&)-5 were obtained depending 
on the choice of solvent. Using THF as the solvent at room 
temperature. the reduction gave a diastereomeric mixture of 
dr = 58:42; usiiig diethyl ether as the solvent and a reaction 

Scheme 2. Synthesis of the tin hydridcs 5-8 
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Scheme 3. Synthesis of the amine (5)-12 
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temperature of O"C, a mixture of dr = 80:20 was obtained. 
The ratios of both diastereomeric mixtures of (&)-5 werc 

stable for weeks. This shows that the stcreogciiic tin centre 
is configurationally stable and the two diastereomers are 
not in a dynamic equilibrium like the corresponding tin 
bromides. A solution of the tin hydride (&-)-5 (dr = 80:20) 
in THF also showed no epimerisation process. However, 
epimerisatioii was observed when a solution of the tin hy- 
dride (&.)-5 (dr = 80:20) in THF was trealed with an excess 
of lithium aluminium hydride at room temperature to give 
dr = 70:30 after 2 h. 

Reduction of the tin bromides (Sc)-3 and (Sc)-4 with 
lithium aluminium hydride in diethyl ether at 0°C gave the 
corresponding tin hydrides (&)-7 and (Sc)-S as dia- 

stereomeric mixtures with dr = 66:34 and dr = 51:49, 
respectively. The almost nonselective formation of the tin 
hydride ( Sc)-S is remarkable. This shows that the reduction 
occurs stereospecifically and that the minor diastereomer 
4b is reduced faster than the major diastereomer 4a which 
is cpimerised becauqe of its configurational instabilityi31. 

We synthesized the cliiral DAAP ligand for the tin hy- 
drides (SC)-7 and (Sc)-S in an enantiomerically pure form, 
hoping that a strong repulsive steric interaction of thc li- 
g a d s  bound to the tin centre with the tert-butyl group of 
the DAAP ligand would lead exclusively to one dia- 
stereomer of the respective tin hydride. This was unfortu- 
nately not the case. Starting from 2-bromobenzoyl chloride 
the alkylation with tBuMgCl gave thc ketonc 9["1. Re- 
ductive amination by adopted procedures afforded amiiie 
10["1, which could be separatcd into its enantiomers by 
crystallisation with malic acid. The absolute configuration 
of the amine (S)-lO was determined by X-ray structure 
analysis of thc salt 11, which showed a 1:l pair of two salt 
molecules. 

Figure 1. SCHAKAL plot of (- )-(lS)-1-(2-bromo henyl)-2,2-di- 
methylpropylarmnoiiiuni malate (1 ljLaY 
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[&]Selected bond lengths [pin] and angles ["I: C( 1)-Br(1) 187.4(3). 

C(12)-Br(2) 188.5(3), C( 17)-C( 18) 154.5(6), C( 18)-N(2) 
C(6j-C(7) 154.9(5), C(7)-N(1) 149.8(6), C(i)-C(8) 155 4(8j. 

149.3(7). C(18)-C(19) 155.O(Sj; C(6)-C(7)-N(l) 108 5(4), 
N(I)-C(7)-C(8) 11 1.9(4), C(8j-C(7)-C(6) 116.3(4), C(17)- 
(18)-N(2) 109 O(4). N(2)-C(IX)-C(19) 112 O(4). C(19- 
C(18) C(17) 116.5(4). 

In both pairs of 11 the ainine 10 was (.")-configured. The 
main structure element consists of two independent chains 
of malate ions of contrary orientation in the crystal struc- 
ture showing a short hydrogen bond of 251.0(7) pm 
(02-05) and 251.3(7) pm (07-010). Both chains are con- 
nected by hydrogen bonding to the two independent am- 
monium ions. Interestingly. the N... (H) ... 0 distances for 
N1-03 [2S5.4(7) pni] and N1-04 [2S2.0(7) pm] are almost 
the same while the distance N1-06 [274.8(7) pm] is 
shorter. Comparable hydrogen bond distances were found 
for the second ammonium ion with two larger distances of 
N2-08 [285.9(7) pm] and N2-09 (280.2 pm) and one 
shorter distance for N2-01 [275.3(7) pm]. 

(a-10 was liberated from the salt 11 and the enantio- 
meric purity was determined by using the chiral shift re- 
agent Eu(facam)3 showing an ee of 96 %. Reductive meth- 
ylation of amine (9-10  gave amine (S)-12. 

1540 Chem. UeeiRrcueill997. 130. 1539- 1546 



Synthesis of Novel Optically Active Tin Hydrides Containins Chiral Ligands FULL PAPER 
Discussion 

The structures of tin bromides containing ligands with an 
amino group suited for intramolecular coordination have in 
the past been investigated by van KotenL91. 'H- and "'Sn- 
NMR spectroscopy have also been used to distinguish be- 
tween coordinated and noncoordinated tin bromidesr5J. 
There is clear evidence that each of the new tin bromides 
1-4 investigated in this study is intramolecularly coordi- 
nated by the amino group of the DAAP ligands. All methyl 
groups of the amino function show broaded signals in the 
'H and I3C NMR showing coalescence of the NMe2 reso- 
nances at 30°C comparable to the results of van Koten.L91 
This can be explained in terms of a dynamic Sn-N dis- 
sociationhsociation process, which is fast compared to the 
NMR time sca1e.L91 

Tdbk 2. "'Sn-NMR chemical shifts of the tin bromides 1, 2, and 
3 

solvcnt CDCl; [D8]toluene CDC13 
major diastereoiner a (Ss,,) - 103.2 - 121.7 - 100.3 
minor diastcrcoiner b (&) -98.2 -93.1 

Comparison of the I19Sn-NMR data o f  the tin bromides 
(&)-la and b and (Sc)-3a and h in Table 2, with the equiva- 
lent data for diphenyl(neomenthy1)tin (6 = 

-2.67), and diphenyl(menthy1)tin bromide["] (6 = -5.91), 
which have the same substituent model of one alkyl and 
two aryl groups, shows a large high-field shift of approxi- 
mately 100 ppm. A high-field shift of about 120 ppm was 
also observed for the tin bromide (Sc-)-2 which has three 
phenyl substituents. These data clcarly show the presence 
of a coordinative interaction between the dimethylamino 
group of the chiral DAAP ligand and the tin centrer'l. It is 
understood from theory and known from many examples 
that the bromine atom occupies the axial position anti to 
the coordinating amino group[''. Comparison of the 'H- 
and 13C-NMR data of the hydrogen and carbon atonis at 
the stereogenic centre of the DAAP ligand of (&)-2 (I3(:: 

6 = 63.4; 'H: 6 = 3.7), which has two phenyl groups in the 
equatorial position, and (Sc)-l [major diastereoiner 
(Sc,Ss,)-l: "C: 6 = 62.5: 'H: 6 = 3.6; minor diastereomer 
(Sc,Rsn)-l: I3C: 6 = 65.8; 'H: 6 = 3.4) shows that in the 
major diastereomer the large tert-butyl group points away 
from the methyl group at the stereogenic centre of thc 
DAAP ligand while the smaller phenyl group lies on the 
same side. It is most likely that in solution the most abun- 
dant diastcreoniers are (Sc,Ssl,)-3 and (Sc,Ssl,)-4 respec- 
tively, consistent with the results of van Koten[OI. 

The effects that control the stereochemistry of compa- 
rable tin hydrides are not well understood and have been 
investigated in one only example by Schumann[(']. 

The tin hydrides 5, 6, 7. and 8 show, in general, a chemi- 
cal shift for "%n of 6 (r -130 (Table 3). 

The tin liydride 6 shows an extremely high field shift (6 = 

- 188.8) as a result of the two phenyl groups at the tin cen- 
tre. This shift is significantly larger than that expected when 

Table 3. '19Sn-NMR chemical shfts and 'J(Sn,H) coupling con- 
stants of the tin hydrides 5-8["1 

ma'or diastereomer -134.9 -188.8 -139.1 -137.6 
1920 Hz 1832 Hz 1806 Hz 

' J ( l  "Sn,H) I836 Hz 1750 Hz 1737 Hz 
' J (  II 19Sn,H) 

minor diastereomer - 134.7 -148.7 -138.8 
' J ( I  '"Sn,H) 1879 Hz 

1795 Hz l j I l 7  ( s a? 
["]Solvent [D8]toluene. 

compared to other tin compounds with a comparable sub- 
stituent pattern['2]. This can be explained by a slightly 
stronger coordinative interaction of the DAAP ligand in the 
tin hydride 6, as a result of the negative inductive eKect of 
the phenyl substituent. 

The chemical "'Sn-NMR shifts of the tin hydrides 5-8 
are in the region of the values that were found for tin hy- 
drides with comparable substituent patterns diaryl(monoa1- 
ky1)tin hydrides] and which have no bidental ligand contain- 
ing a potentially Coordinating amino group[12]. This is con- 
sistent with the results of Schumann[61, who found a small 
intramolecular coordinative interaction for one of his tin 
hydrides but found no significant shift in the Il9Sn-NMR 
signal. This reflected the absence of a significant donor- 
acceptor interaction between the tin and nitrogen atoms. 
The weaker coordination of the tin hydrides when com- 
pared to the tin bromides is the result o f  the reduced Lewis 
acidity of the tin atom. From these 'IySn-NMR data it can- 
not be concluded directly that there is no coordinative inter- 
action. 

The coordination also influences the hybridisation of the 
tin centre. It is known that with increasing s-character in 
the equatorial position, a larger 'J('H, I19'l17Sn) coupling 
constant is f ~ u i i d [ ' ~ l ~ ' ~ l ~ l ~ ~ .  It can bc seen from Table 3 that 
all 'J('H. 'I9'l "Sn) coupling constants are large compared 
to noncoordinated tin hydrides with similar substituent pat- 
ternsl'2], showing the trend towards an intramolecular coor- 
dination at the tin atom. These values also show that the 
hydrogen atom bound to the tin centrc occupies the equa- 
torial position. This is consistent with the only X-ray struc- 
ture analysis that exists for a tin hydride with an intramo- 
lecularly coordinating ligandL61. Tnterestingly, the ' J (  ' H, 
"""'Sn) coupling constants of both diastereomers of the 
tin hydride (Sc)-5 are largc. That means that the hydrogen 
atom IS in both cases in the cquatorial position. 

Unfortunately. to date, we have not been able to deter- 
mine the absolute configuration of the tin atom of the dia- 
stereomei-ic tin hydrides. 

Conclusion 

Chiral tin hydrides 5-8 were synthesized by reduction of 
the respective tin bromides 1-4. By using different reaction 
conditions for the reduction of the tin bromide (Sc)-l and 
(&)-l we obtained two different diastereomeric mixtures of 
the tin hydrides (Sc)-5 and (Rc)-5. The diastereomeric ra- 
tios of the obtained mixtures remained constant over weeks 
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showing thc configurational stability of the tin centre in the 
new tin hydrides. Epimerisation of the tin hydi-ide (&)-5 
was observed using an excess of LiA1H4 in THE It can be 
concluded from our results that the diastereoineric ratios or 
the tin hydrides are the result of a kinetically controlled and 
stereospecific rcduction of the corresponding tin bromides. 
The NMR investigations have shown that there may be a 
sinall contribution from a trigonal bipyraniidal structure 

Experimental Section 
Gmerol: Melting points: Biichi Melt-Temp apparatus. - 'H 

(300.1 MHz), I3C (75.47 MHz). and IL9Sn (111.9 MHz, inverse 
gated, 10-mm tubes) NMR: Bruker AM 300, internal standard for 
'H NMR tetramethylsilane (TMS); "C N M R  solvent signals; 'L9Sii 
NMR tetramethyltin with positive shifts referring to lower field; 
mcasuring temperature for all NMR spectra is 28°C. - MS: Finni- 
gan MAT 212; MAT 95 for HRMS. - IR: Philips P U  9706. - 
Elementary analysis of organometallic compounds: Analytischc 
Laboratorien Lindlar; others with FA 1 I08 CHNS-O Fison Instr. 
- Optical Rotations: 343 Polarinieter Perkin Elmer. - All reactions 
with organometallic compounds were carried out using standard 
Schlen k techniques under dry, oxygen-frcc argon. Thc (-)-dimeth- 
yl[( 1 S)- 1 -phenylethyl]a~nine and (+)-dimethyl[( I R)- I-pheny lethyll- 
ainine used, had an ciiaiitiomcric purity oS er = 98:2. 

t e r t - B w t ~ l ~ 2 - ( ~ l S ~ - l - d i r n e t l i j l u m i n ~ ~ ~ h y l ] p ~ ~ e t ~ y l ~ ~ ~ h e n ~ ~ l t i r ~  Bro- 
nzide [(&)-la and b]: A solution of 1.97 g (14 mmol) of the lithium 
compound (S)-13 in 47 ml of ether was added slowly at -20°C to 
a stirred solution of 6.90 g (14.09 mmol) of freshly distilled 15 in 
100 in1 of THE Thc solution was stirred overnighl at room temp. 
Thc solvcnt was removed in vacuo and the residue extracted with 
a mixture of 50 ml of benzene and 50 ml of' toluene at 50°C. The 
solvent was removed in vacuo and the residue was dissolved in 25 
ml of tolucne. Dropwise addition of pentane at 0°C gave a yellow 
precipitate which was filtcrcd off at -30°C. washed with pentane 
at thc samc temperature and dried under high vacuum to give 3.52 
g (52 Y O )  of (Sc)-l - [la]/[lb] = 6931 ('H NMR). - M. p. 

1 ,  beniene). - 'H NMR (CDCI,): la: 6 = 8.43-8.31 (m. 1 H, 6- 
H), 7.57-7.47 (m. 2 H, aromatic H). 7.40-7.05 (in, 6 H, aromatic 
H). 3.60 [br. ni, 1 H, CH-CH:, 3J(CH,CHi) = 6.6 Hz]; 1.92 [br. 

lb: 6 = 7.60-7.57 (ni, 2 H, 6-H). 7.40-7.05 (m, 6 H. aromatic H). 
3.40 [q, I H, CH-CH3, ,J(CH,CH3) = 7.0 HL], 1.96 [br. s, 6 H. 
N(CH&]. 1.48 [s, 9 H, C(CH&]. - I3C NMR (CDCI,): la:  6 = 

147.49. 143.98, 139.84, 136.10. 129.90, 128.95. 128.47, 127.50, 
125.53, 62.54 (CH-CH?), 41.70 [br., N(CH&], 38.47 [C'(CH&], 
31.54 [C(C:H3),], 10.40 (br., CH-C'H,); lb: 6 = 136.90, 65.78 
(CH-CH,), 42.95 [br.. N(CH,),], 31.94 [C(CH3)3], 37.50 
[C(CH,),]: 31 .X8 [C(CH,),], 13.80 (br., CH- L'H?). - L'ySn NMR 
(CDC13): la: 6 = -103.22; lb: 6 = -98.20. - MSICI (isobutanc): 
f idz  (%): 482 (3) [MH-I. 402 (100) [Mi - Br]. - Isotopic pallern 
of C20H29BrNSn [MH+]: calcd. 488 (lo), 487 (4). 486 (18), 485 
(14). 484 (66), 483 (36), 482 (100); 481 (42) 480 (67), 479 (20), 478 
(25), 477 (1). 476 (2), 474 (1); found 488 (9). 487 (6 ) ,  486 (23), 485 
(20), 484 (66), 483 (44), 482 (loo), 481 (53), 480 (68), 479 (23), 478 
(27). 477 (l), 476 (2) ;  474 (1). - C20H29BrNSn: calcd. 452.0505: 
found 482.0505 (HRMSKI, isobutane [MH-I). 

tert- Bzrt.y1{2-/ (1 R) -1 - d i i n r t l i ~ ~ l u n ~ i r i a e t ~ ~ ~ ~ l ~ p l ~ e r z y l ~ ~ ~ ~ i e ~ ~ y i t i ~ ~  Bro- 
nzide [(&)-la and b]: A solution of 0.99 g (6.38 ininol) of the lith- 
ium compound (R)-13 in 15 nil of diethyl ether was addcd dropwisc 
to a stirred solution of 2.63 g (6.38 mmol) of 15 in 120 nil of dielhyl 
ether at 0°C. A prepicitate formed at the beginning of the addition 

96-98°C. - [a]:: = -3.5 (C = 0.75, THF ). - [a]$ = -3.7 ( C  = 

S, 6 H, N(CH;)*], 1.54 IS. 9 H, C(CH3)3]. 1.19 (d. 3 H, CH-CH,): 

but faded with further addition of the solution of the lithium con- 
pound (R)-13. After the addition, the reaction mixture was stirred 
overnight. The solvent was removed in vacuo and thc residue wah 
extracted with 200 1111 of benzene at 50°C. The solvcnt was removed 
in vacuo and the residue was dissolved in 5 nil of toluene. Dropwise 
addition of pentanc at -30°C gave a slightly yellow prepicitate 
which was filtered off at the same temperature, washed with pen- 
tane at -30°C and dried in vacua to give 2.98 g (97 %) of (&)-1 
- [Ia]f[lh] = 70:30 ('H h M K )  -~ M. p. 98--101 T. - [a18 = +3.8 
(c = 0.65: THF ). - NMR and MS data correspond to ( & ) - I .  - 

CZoHZyBrNSn: calcd. 482.0505: found 482.0501 (HRMS/CI, isobu- 
tane [MH ' I). 

12-[ ( I  S )  -1 - Diine th~lur?zkoet l i~~l )phe~~~~l~dip lz i~ t i~ l~ in  Bromide 
[(S9-2]: A solution of 2.1 g (13.5 mmol) of (S)-13 in 10 ml of diethyl 
ether was added dropwise to a stirred solution of 5.84 g (13.5 
mmol) diphenyltin dibroinidc (17)r1*l in 20 ml of diethyl ether at 
10°C. During the addition, 20 ml of THF was added to dissolve 
the prcpicitate thal was formed during the addition. After complete 
addition, the solution was stirred for 3 d at room temp. 'The work- 
up procedure followed the synthesis of (&~.)-l.  Crystallisation from 
tolueneIpentane at -35°C: gave 3.0 g (53 XI) colourless crystals of 

'H NMR (CDCI,): 6 = 8.58 [dd, 1 H. 6-H, 3J(6-H,5-H) = 7.02 
Hz, 4.1(6-H,4-H) = 1.90 Hz], 7.73 (dd, 2 H, aromatic H, ' J  = 7.65 
Hz, ' J  = 1.56 Hz). 7.66 (dd. 2 H. aromatic H. ' J  = 7.51 IIz. ' J  = 

2.12 Hz), 7.5-7.1 (in, 9 H, aromatic H). 3.73 [q, 1 H, 
CH-N(CH+], 2.0 (br. s, 3 H, NCH?), 1.62 (br. s, 3 H,  NCH3'). 
1.21 [d, 3 H, CH-CH,, 'J(CH.CH,) = 6.75 Hz]. - I3C NMR 
(CDCI,): 6 = 147.33 (C-2), 143.15, 141.58. 139.40 (C-6), 135.72, 
135.67, 130.23, 129.43, 129.28. 128.92, 128.76, 127.93, 125.93, 
63.43 [C'H - N(CH&]. 44.72 [br., N(CH,)], 38.33 [br., N(CH,')], 
11.70 (CH- CF,). - 119Sn NMR (toluene/[D8]toluene): 6 = 
-121.69. -- MSICI (isobutanc): ndz: 422 [M+ - Br]. - MSlEl (70 
eV); nil= (%I) = 422 (0.3) [M ' - Br], 353 (1) [Br - SnPh?,], 331 
(3) [HSnPh2Br-]. 275 (3), 91 (100) [C6H:], 57 (66). - C22H24NSn: 
calcd. 422.0930; found 422.0931 (HRMSICI. isobutanc [h4' - 

(S)-2. - M. p. 170-172°C. - [a]&' = -26.4 ( C  = 0.5, THF). - 

Br]). 

But?' I {2 - [ ( I S - I  -dim i' thjlnvi ii? 0-2,2 -dime th j lp  ropy1 )pheriyl} - 
phenjdtin Bromide [(Sc)-3a,b]: Analogously to the synthesis of(& )- 
I, thc rcaction oS2.77 g (14.05 mniol) of the lithium compound 14 
and 5.76 g (14 mmol) ol' tin dibromide 16 in diethyl ether at 0°C 
gave 6.1 g (83 %I) of the product as a white solid - [3a]/L3b] = 

THF ). - 'H  NMK (CDC13): 3a: 6 = 8.72 [dd. I H, 6-H, 3J(6- 
H,5-H) = 7.53 Hz, "(6-H.4-H) = 0.71 Hz], 7.7-7.05 (m, 8 H. 
aromatic H), 3.13 [s, 1 H, CH-N(CH,),], 2.9-2.4 (br. s, 3 H, 
NCH,). 2.5-2.2 (br. s, 3 H, NCI13), 2.75-1.8 (m, 4 H, 

[t. 3 H, CH,, 'JJ(CH2,CH3) = 7.39 Hz]: 3b: 6 = 8.58 [dd, 1 H, 6- 

(CDC13): 3a: 6 = 145.65, 144.59, 138.96. 134.99 ['J(Sn,C) = 20.45 

75:25 ( ' H  NMR). - M. p. 70-72Y:. - [a]: = +51.3 (C 1.6. 

Sn-CHICH,), 1.5 (qt, 2 H, CHzCH.3). 1.04 [s, 9 H,  C(CH,),]. 0.98 

H, 'J(6-H,S-H) = 6.64 Hz], 0.82 [s, 9 H, C(CH3);I. - 13C NMR 

Hz]. 131.56, 128.64. 128.33, 128.07. 127.75, 82.52 ((3-N), 
53.7- 51.76 (N- CH,), 47.3 -43.9 (N - C H 3 ) ,  35.35 [ L'(CH3);I. 
30.18 [C(C'H3)3], 29.02 (CH1). 27.03 (CHJ. 22.70 ( C H 2 ) .  13.678 
(CH,CH,): 3b: 6 = 137.80, 136.39, 128.23, 127.96, 30.58 [C(CH3)3], 
29.1 (CHz), 13.46 (CH2C-3). - 'I9Sn NMR (CDCI,): 3a: 6 = 

-100.33; 3b: 6 = -93.14. - MS/CI (isobutane); ni iz  (YO): 524 (10) 
[MH-1, 444 (100) [M+ - Br]. - C23H35BrNSn: calcd. 524.0975: 
found 524.1015 (HRMS/CT, NH, [MH-I). 

t cr t- Bu ty 1 {2 - [ ( I S) - 1 -Dim c ~hylamitz 0-2,2 -dirn P f hy  lpropy i )  - 
pheny1)phmzyltiri Brotiiide [(&)-4a,b]: Analogously to the synthesis 
of (&)-1, 1.89 g (9.6 ininol) of the lithium compound 14 and 3.95 
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g (9.6 mmol) of tin dibromide 15 gave 3.4 g (75 %) of the product 
as a white solid. - [4a]/[4b] = 84:lh ('H NMR). - M. p. 85°C. - 
[a]?: = +20.2 (C = 0.5, THF). - '1-1 NMR (CDCI): 4a: 6 = 
7.95-6.94 (in, 9 H; aromatic H), 3.23 [br. s. 1 H, CH-N(CH,),], 
2.21 [br. s, 6 H, N(CH,),], 1.45 [s, 9 H, Sn-C(CH,),], 1.15-0.75 
[m. 9 H. CH-C(CH3),]; 4h: 6 = 1.47 [s, 9 H, C(CH,),]. - I3C 
NMR (CDC13): 4a: 6 = 137.33, 136.76, 136.48, 136.25, 135.90, 
129.80, 128.96. 128.27. 128.01, 80.23 [CH-N(CH,),]. 46.00 [br.. 

29.08 [C(CW3"'),]. - MS/CI (isobutane); m / z  (I%): 524 (44) [MH']. 
466 (10) [M+ - C&], 444 (100) [M+ - Br]. - Isotopic pattern 
ofC23H35BrNSn [MH+]: calcd. 530 (9), 529 (4). 528 (24), 527 (17), 
526 (63,  525 (39), 524 (loo), 523 (43), 522 (66), 521 (20), 520 (25), 
518 (2); found 530 (8), 529 (3 ) ,  528 (14), 527 (16). 526 (66), 525 

C23H35BrNSn: calcd. 524.0975; found 524.0966 (HRMSICI. NHI 

twt-Butjd {2-[ (1 S )  -1 -Ui~~e thy l~mi i~oe th ,~ l )p i zen j~~~p~ie~ iy l t i~ i  Hy- 
dride [(Sc)-5]: A solution of 3.52 g (7.32 mmol) of the tin bromide 
($)-I in 50 nil of THF was slowly added at room temp. to a stirred 
suspcnsion of 1.5 g (39.56 mmol) of LiAIHJ in 20 nil of THE 
The addition was complete after 5 h and the solution was stirred 
overnight. The mixture was treated with a mixture of THF/watcr 
(1:5, vlv) until no more gas evolution could be detected. The sus- 
pension was stirred for 30 min and dried with Na2S04 followed by 
the addition of 70 ml of diethyl ether. The suspension was filtered 
and the solvent removed i n  vacuo. 1.76 g (60 54) of (Sc)-S were 
obtained as a slightly yellow viscous oil. - dr = 58:42 ('H NMR). 
- [a13 = -3.9 (c = 1, benzene). - IR (NaCI): 0 = 1795 cm -' 
(Sn-H). - 'H NMR ([D,]toluene): major diastereomer: 6 = 

7.9-6.95 (8 H, aromatic H). 6.53 (Sn-H), 3.21 [q, 1 H. CH-CTT,, 

C(CH,),], 1.1 (d. I H, N-CH-CH,); minor diastereomcr: 6 = 

7.9-6.95 (8 H, aromatic H), 6.34 (Sn-H), 3.46 [q, 1 H. CH-CH,, 
3J(CH,CH3) = 6.76 Hz], 1.64 [s, 6 H. N(CH,),], 1.344 [s, 9 H, 
C(CH,),], 0.98 (d, 1 H, N-CH-CH3). - I3C NMK ([D8]toluene): 
major diastereomer: 6 = 152.00; 141.98, 138.4, 137.25. 65.27 

[Sn- C(CH,);]. 15.72 (HC-CH,); minor distereomer: S = 150.89, 

[C(CHj)3]. 24.89 [Sn-C(CH3)3], 10.75 (HC-C'H,). - "9Sn NMK 
([D8]toluene): major diastereomcr: S = - 134.92; minor dia- 
stereomer: 6 = -134.74. - MSlCI (isobutane); rdz :  402 [M+ - 
HI. - MSlET (70 eV); m/z (YO): 351 (241, 197 (43) [SiiC,H$], 120 
(69) [Sn+], 43 ( 1  00) [C,H:]. - C2,,HZ8NSn: calcd. 402.1243; found 
402.1243 (HRMS/CI, isobutane [M' - HI). - Isotopic paltern of 
CloH28NSn [M- - HI: calcd. 406 (17), 403 (22), 402 (loo), 401 
(41). 400 (751, 399 (31), 398 (42); found 406 (18), 403 (36), 402 
(loo), 401 (41), 400 (68), 399 (23). 398 (27). - CLoH2,NSn (401.91): 
calcd. C 59.73 H 7.27 N 3.48; found C 57.62 H 6.74 N 3.81. 

tert-Bui?;l{2-[ ( I  R )  - I -Di~~eth~~la~i~i i~oe thy l /phen~l , 'p l~e i i~ l t i i i  Hy- 
dride [(&-)-5]: A solution of 6.57 g (13.66 mniol) of tin bromide 
(&)-l in 100 ml of diethyl ether was added within 1 h to a 0°C 
cold stirred suspension of 531 mg (14 mmol) of LiAIH4 in 50 ml 
of diethyl ether. After completion of the addition. thc reaction inix- 
ture was stirred for 18 h at room temp.; 0.98 ml of water. diluted 
in 4 ml of dioxane, was added under ice cooling and the stirring 
was continued for 30 tnin; 2 g of Na2S04 was then added and the 
suspension was filtered off after 1 h. The solvent was removed in 
vacuo and the residue extracted with 100 ml of hot benzene. The 
benzene was evaporated and the residue extracted with -30°C cold 
pentane. After evaporation, 5.16 g (94 96) of the product was iso- 
latcd as a viscous oil. - dr = 8020 ('H NMR). - n g  = 1.6144. 

N(CH,),], 35.88 [C(CH3)3], 30.18 [ C ( ~ , ' ) T ] ,  29.57 [C(CH,")3]> 

(26). 524 (loo), 523 (36). 522 (74). 521 (19). 520 (31). 518 (2). - 

[MH+I). 

,J(CH,CH3) = 6.72 Hz], 1.72 [s, 6 H. N(CHj),]. 1.34 [s, 9 H. 

(N-C-CHx), 41.24 [N(CH,),], 31.39 [C(CH,),]. 26.69 

141.86, 137.94. 136.94. 63.12 (NPC-CH~),  39.42 [N(C'H,),]: 31.39 

- [a]$? = +2.9 (C = 1, THF). - IR (NaC1): C = 1795 c11i-l 

[dd, I H, 6-H. 3J(6-H,5-H) = 5.54 Hz]. 7.58-7.49 (111, 2 H: am- 
(Sn-€1). - ' H  NMR (LD,]benzene): major diastcreonier: 6 = 7.91 

matic H), 7.35-6.90 (m, 5 H; arom.), 6.60 [Sii-H. 'J("'%.H) = 

1920.0 Hz, 'J('I7Sn,H) = 1836.4 Hz], 3.24 [q. 1 H, CH-CH,. 

C(CH&], 1.1 1 (d, I H, CH-CH.3); tninor diastereomer: 6 = 7.91 
(dd, 1 H, h-H), 7.58-7.49 (ni, 2 H. aromatic H), 7.35-6.90 (5 H, 
aromatic H). 6.41 [Sn-H. 'J(l19Sn.H) = 1878.6 Hz, 'J('I7Sn,H) = 

1795.0 Hz]. 3.48 [q? 1 H, CH-CH:, 3J(CH,CH3) = 6.76 Hz]; 1.66 

- "C NMK ([D,]benzene): major diastereomcr: 6 = 152.00, 
145.56, 142.01. 138.45, 137.30, 66.22 (N-CH-CH?), 41.25 

(HC-CH,): minor diastercomer: 6 = 137.99, 137.01, 63.17 

[Sn-C(CH,),], 10.95 (HC-CH,). - CzoH38NSn: calcd. 402.1243; 
found 402.1244 (HKMSICI, isobutane [M+ - HI). - C20H29NSn 
(401.91): calcd. C 59.73 H 7.27 N 3.48; found C 57.80 H 6.78 N 
3.82. 

'J(CI-I,CH,) = 6.90 Hz]. 1.74 [S, 6 H,  N(CH,),], 1.38 [s, 9 H, 

[s. 6 H. NICHI),], 1.34 [s, 9 H, C(CH,),]. 0.98 (d, 1 H, CH- CH3). 

[N(CH,),], 31.38 [C(CH,)j], 26.74 [SI~-C(CH,),]; 15.77 

(N-GCH:) ,  39.47 [N(CH&]. 31.38 [C(CH,),], 24.77 

E1iinzerisation qf'(R(:)-5: 300 mg (0.75 mmol) of the tin hydride 
(&)-S (dr = 80:20) was added to a suspension of 265 mg ( 7 mmol) 
of LiA1H4 in 4.5 ml of THF at room temp. The suspension ~ a b  
stirred for 2 h at room temp.; 30 mg o f  water was added and stirring 
was continued for 30 min; 10 nil of ether and Na2S04 were then 
added to the reaction mixture. Filtration and removal of the solvent 
gave 294 mg (89 YO) of the product as a viscous oil. - dr = 70:30 
('H NMR). 

{2q( 1 S )  -1 -Diinetl~~~lai~iinorth~~l~pheii~~l, '~liphen~~ltin Hj&ide [(S)- 
61: A solution of 1 g (2 mniol) of thc tin bromide ( S - 2  in 30 nil of 
diethyl ether and 20 ml of THF were added slowly at room temp. 
to a stirred suspension of 0.152 g (4 mmol) of LiAIH? i n  20 ml of 
THE After complete addition. the reaction mixture was stirred for 
24 h at room tenip. followed by thc addition of 0.8 nil of watcr 
under ice cooling. After 30 min, 0.5 g of Na2S04 and 30 ml of 
ether were added. Filtration and evaporation of the solvent gave a 
slurry that was extracted with 100 ml of boiling pentane. After the 
evaporation of the solvent. the crude product mixture was dissolved 
in hexane and the starting compound (S)-2 was crystallized selec- 
tively at - 10°C. Filtration and evaporation of the solvent gave 0.56 
g (81 '%) of the product as colourless viscous oil. - ng' = 1.6218. 
- [ale = -14.1 (c = 0.4. THF ). - IR (NaC1): G = 1820 cm-' 
(Sn-H). - 'H NMR ([Dh]ben~ene): 6 = 8.00-6.85 (m, 15 €1, aro- 
matic H, H-Sn), 3.33 [q, 1 H, HC-CH3, 'J(HC,CH,) = 6.71 HY], 

([D,]benzene): 6 = 150.93, 150.76, 142.57, 137.36, 137.30, 137.07, 
129.35, 128.51, 128.24, 128.08, 127.05, 126.87, 126.50, 64.19 

(CH-CH,). - 119Sn NMR (toluene/[D,]toluene): 6 = -188.82. - 
MSlCI (isobutane); mlz (%): 422 (100) [ M i  - HI, 346 (49) [M+ - 

C22H2JNSn: calcd. 422.0930; found 422.0930 (HRMYCI, isobut- 
ane [M+ - HI). - Isotopic pattern of C22H24NSn [M+ - HI: calcd. 
427 (4), 426 (16). 425 (4), 424 (16), 423 (27) 422 (IOU), 421 (44). 
420 (76), 419 (33), 418 (42); found 427 ( S ) ,  426 (16), 425 (4). 424 
(16), 423 (24), 422 (loo), 421 (42), 420 (76), 419 (33). 418 (44). 

1.66 IS, 6 H, N(CH+], 1.02 (d. 1 H. H&-CH). - ',C NMR 

(N-CH-CHI), 40.62 [N(CH,)], 40.52 [N(CH,)'], 14.08 

C,H,]. - MSIET (70 eV); 134 (100). 105 (21). 72 (45). - 

ButyI (2-[ ( I  S)-I  - Dimeth~/a i i z i i io -2 ,2-d i i i i e th~~~rop~~I /phen~l , ' -  
plzenyltiiz Hytlride [(SC)-7]: Analogously to the synthesis of (&)-5, 
6 g (1 1.78 mmol) of the tin bromide (S&3 was treated with 0.6 g 
(15.8 mmol) of LiAlH, in diethyl ethcr at room temp.: 4.9 g (94 %) 
of the product was isolated as a viscous oil. - dr = 66:34 ('H 
NMR). - n g  = 1.6025. - [a ]g  = +10.8 (c = 1, THF ). - IK 
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(NaC1): F = 1815 cm-' (Sn-H). - lH NMR ([Ds]toluene): major 
diastereomer: 6 = 7.7-7.35 (m, 3 H, aromatic H), 7.2-7.0 (m, 5 
H, aromatic H), 6.56 [s. 1 H, Sn-H; 1J("9Sn,H) = 1831.7 Hz, 

H,N(CH&], 1.67-1.55(m,2H,CH,-CH2-CH2), 1.41-1.24(m, 
2 H, CH2CH3), 1.13-1.05 (m, 2 H. Sn-CH2), 1.04-1.03 [br., 9 
H, C(CIf3)3], 0.89-0.77 (m, 3 H, CH,): minor diastereomer: 6 = 

1.1-7.35 (m, 3 H, aromatic II), 7.2-7.0 (m, 5 H, aromatic H). 3.05 

C(CH3)31, 0.89-0.77 (m, 3 H. CH3). - NMR ([D,]toluene): 
major diastereomer: 6 = 147.28, 142.60, 137.51, 137.41. 128.69. 

1J(L'7S1i,H) = 1750.4 Hz], 3.33 [s. 1 H. CH-N(CH,),], 2.16 [s. 6 

- -  
[s,  I H, CH-N(CH,),]. 2.15 [s, 6 H. N(CH,),]. 0.99 [s, 9 H, 

128.2, 127.59. 81.31 (N-CH). 45.94 [N(CH3)2], 36.63 [C(CH,)i], 
29.72 [C(CH3),], 29.85 (CHZ). 27.33 (CH,), 13.73 (CH,), 11.65 
(Sii-CH2); minor diastereomer: 6 = 128.79. 79.41 (N-CH), 44.92 

(CH,), 13.73 (CH,), 12.05 (Sn-CHI). - lL9Sn N M K  ([D&oluiie): 
major diastereomer 6 = - 139.1; minor diastereomer 6 = - 148.7. 
- MS/CI (isobutane); di: 444 [Mi - HI. - C23H34NSn: calcd. 
444.1712; found 444.1723 (,HRMS/Cl, isobutane [M+ - HI). - 
Isotopic pattern of C23H34NSn [M+ - HI: calcd. 448 (17). 445 (25), 
444 (loo), 443 (43), 442 (73,441 (32). 440 (41); found 448 (IS),  445 
(37), 444 (100). 443 (44), 442 (68), 441 (19), 440 (23). - C2,H,,NSn 
(444.23): calccl. C 62.19 H 7.94 N 3.15; found C 59.90 H 7.78 N 
3.18. 

tert-But.l;l-l?- (1 - ( S )  -Dii~1eth~~lanzino-2,2-dinietCiylyropyl~pl~e11~~1]- 
phenyltin Hydvide [(Sc)-S]: Analogous to the synthcsis of (&)-5. 
3.7 g (7.07 inmol) of tin bromide (Sc)-4a and b and 0.28 g (7.37 
inmol) of LiAIH4 in diethyl ether at -5°C gave 2.9 g (92 %) of the 
product as a slighthly yellow oil. - dr = 51:49 ('H NMR). - ng: 
1.6017. - [a]$: t7.3 (c = 1, THF). - IR (NaCI): F = 1815 cm 
(Sn-H). - 'H NMK ([D&oluene): major diastereoiner: 8 = 

7.65-7.39 (m, 3 H. aromatic H), 7.23-7.04 (m, 6 H, aromatic H), 
6.76 (s, I H, Sn-H), 3.67 [l  H. CH-N(CH,),], 2.13 [s. 6 H, 

Hz. 'J"'7Sn,C(CH,);] = 70.14 Hz). 0.98 [s, 9 H, NC-C(CH;),]: 
minor diastereomer: 6 = 7.65-7.39 (m, 3 H, aromatic H), 
7.23-7.04 (m, 6 H, aromatic H), 6.72 (s, I H, Sn-H), 3.05 [l H, 
CH-N(CHi),], 2.15 [s, 6 H, N(CH,),]. 1.30 [s, 9 H, Sn-C(CH,),], 
1.09 is, 9 H, NC-C(CHj),, 3J[1'9Sn,C(CH,)I] = 73.81 Hz, 
3J[L17Sn.C(CH3)3] = 70.99 Hz). - I3C NMR ([D,]toluene): both 
diastcrconiers: 146.71, 143.79, 137.64. 137.41. 130.77. 129.67, 

N(CH3),); 45.84145.52 [N(CH,),], 36.86/36.55 [CH-C'(CH,),], 
31.61131.55 [Sn-C(C'H,),], 29.6W29.52 [CH-C(CH,),]. 27.6U24.82 
[S~PC(CH;)~]. - "'Sn NMR ([D8]tolucnc): major diastci-comer: 
6 = -137.56: ininor diastereomcr: 6 = -138.8. - MS/CI 
(isobutane): mi:: 444 [M+ - HI. - C23H34NSn: calcd. 444.1713; 
found 444.1718 (HRMS/CI. isobutane [ M '  - HI). - Isotopic pat- 
tern ofC23€134NSn: calcd. 448 (17); 445 (25), 444 (100). 443 (43), 
442 (75), 441 (32) ,  440 (41); found 448 (19), 445 (41). 444 (100). 
443 (45), 442 (66), 441 (18), 440 (23). - Cr3H35NSn (444.22): calcd. 
C62.19H 7.94N3.15;foundC60.18H7.84N3.16.  

1- (2-Brornophenjl) -2.2-dimetli~lpri~~/in-l -one (9): A Crignard 
solution prcparcd from 98 ml (0.91 mol) of ferf-butyl bromide and 
24.3 g ( I  mol) of magnesium in 400 in1 of dicthyl cthcr was filtcred 
through a plug of glas wool into a 500-ml dropping funnel. The 
Grignard solution was added within 16 h to a stirred solution of 
100 nil (0.761 mol) of 2-brombenzoyl chloride in 400 nil of diethyl 
cthcr at -60°C through a glass tube with cooling jacket which was 
cooled to -78°C. Aftcr the addition of the Grignard solution, the 
reaction mixture was stirred at room tcmp. overnight. The solution 
was carefully hydrolysed with iced water and SO ml of half-concen- 
trated hydrochloric acid. The organic layer was separaled and the 
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"(CH,),], 36.57 [C(CH,),], 29.90 (CH,), 29.12 [C(CH,),], 27.39 

N(CH3)2]. 1.32 {s. 9 H, Sli-C(CH,);, 3J[L"1Sn.C(CH3)3] = 72.45 

129.13, 128.67, 128.14, 127.70, 126.84, 126.51, 79.70/79.41(CH- 

aqueous layer extracted with diethyl ether. The combined organic 
layers were dried with MgS04; the solvent removed and thc residue 
distilled at rcduccd prcssurc through a 30-cm Vigreux column. 71.6 
g (39 %)) of 9 were isolaled as a colourless liquid. - B. p. 
139-14OoC/13 Torr. - n g  = 1.5334. - ' H  NMK (CDCI,): 6 = 

7.48 (dd, 1 H; aromatic H), 7.28-7.10 (m, 2 H. aromatic H), 7.04 
(dd, 1 H, aromatic H), 1.2 [s, 9 H, C(CH,),]. - "C NhlR (CDCI3): 
6 = 211.89 (C=O), 142.52 ( G I ) ,  132.93 (C-4). 129.81 (C-3), 126.69 
(C-6), 125.96 ( C - j ) ,  117.73 ( ( : -2) ,  44.88 [CyCH,),], 27.02 [C(CH3)3]. 
- MS/CT (isobutane); m/z (YO): 243/241 (100198) [MH ' I .  - MSlEI 

- CIIHI4BrO: calcd. 241.0290: found 241.0345 (HKMS/CI, isobut- 
ane [MH+]). 

(70 eV); F I ~ Z  (%I): 1851183 (100/98) [Mf - C4H91, 57 (99) [CdHd]. 

(+~-l-( ,3-B~omophen~~l)-2.2-dir~iet~~~~lpropylat~i in~ (10): 71.55 g 
(0.297 mol) of 9 and 97.35 g (1.54 mol) of ainnionium formale 
were heatcd at rcflux (180°C bath temperature) for 24 h, followed 
by the addition of another 80 g (1.27 niol) of ammonium formate. 
Thc rcflux condenser was replaced by a 30-cm Vigreux column with 
Liebig condenser. The reaction mixture was heated for another 24 
h (190°C bath temperature). The distillate was collected in portions 
of 10 ml and extracted with little portions of dichloromethane. 
After the reinoval of the dichloroinethane, the residue was returned 
to the reaction vcssel through the column. After another 12 h, the 
niixturc was cooled lo room temp. and 103 ml of conc. HCl was 
added. The resulting suspension was then heated for 12 h at reflux. 
Another 120 ml of conc. HCl wa5 added and the reaction mixture 
was heated at reflux for another 36 h. The resulting mixture was 
cooled to room temp. and poured into 400 ml of water. The acidic 
aqueous layer was extracted with two 200-ml portions of hexane. 
The aqucous phase was treated with NaOH with intensive stirring 
and icc cooling until a pH of 10 was reached. The aqueous layer 
was cxtracted five times with 100 ml of diethyl ether. The combined 
organic extracts were dried with K2C03. After removal of the sol- 
vent, the residue was distilled at reduced pressure yielding 58.9 g 
(82 (%I) of 10. - B.p. 77"C/0.06 Torr. - $' = 1.5472. - 'H NMR 
(CDCI,): 6 = 7.55-7.00 (in, 4 H. aromatic H); 4.36 (s, 1 H. 
CH-NH2). 1.41 ( s .  2 H. NHJ; 0.97 [s, 9 H: C(CH,),]. - I3C NMR 
(CDCl,): 6 = 138.65 (C-1). 132.66 (C-3). 129.33 (C-6)> 128.09 (C- 
4). 126.88 (C-5), 125.15 (C-2), 61.54 (C-NH1). 36.35 [C(CH,),], 
26.41 [C(CH,),]. - MS/CT (isobutane); m/z (?!I: 2441242 (1 00/90) 
[MH+]. - MS/ET (70 eV); m/z (96): 226/224 (lOO/98) [M+ - NH,], 
89 (58) [C,H;]. 77 (30) [C,H:]. - C,,H,,BrN: calcd. 242.0718; 
found 242.0719 (HRMS/CI, isobutane [MH+]). 

( - j - (1 S )  -I - (2-Bvornopherzyl) -2 ,Z-~i t~ietC~~~Iprop~l~inl i l l~i~i~~ [(S)-lo]: 
48.96 g (0.202 mol) of (~)-1-(2-Broniophenyl)-2,2-dimethyl-propyl 
amine (10) was added under argon to a solution or 20.33 g (0.152 
mol) of L-( -)-malic acid in 378 ml of C02-fi-ee water at 70°C. After 
the addition, the resulting slurry was heated to 95°C until the solu- 
tion clcared. The solution was allowed to cool down slowly within 
24 h. Thc salt 11 was filtered off by a Biichncr funnel and washed 
with little portions of ice-cold water yielding 34 g (92 YO) of 11. - 
M. p. 186°C. - [a]2' = -22.1 (c = 0.3, water). 

X-ray Cry.stul Structure Analysis qf 1 1 :  Data collection was car- 
ried out with a Siemens AED 2 ditrractometer using Mo-K,, radi- 
ation and a graphite monochromator. - Size of single crystal: 0.48 
X 0.42 X 0.23 mm. - 0 range: 1.50-25.98 O .  - Number of reflec- 
tions mcasurcd: 3528. - Number of symmetry-independent reflec- 
tions: 3528 measured, 3096 [ I  > 2 4 4 1  were used in all calculations. 
- Absorption coefficient: 2.501 innrl .  Empirical correction for 
absorption was applied (uf scan). The structure was solved by direct 
methods using the programm SHELXTL PUTS (VMS) and the 
solution developed using full-matrix least-squares refinement on F' 
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and difference Fourier synthesis. Displacement parameters were re- 
fined for non-H atoms, H atoms were includcd in fixed calculated 
positions (SHELXL93). The aromatic rings were refined as regular 
hexagons. At convergence, R = 0.0408, wR2 = 0.0961, GOF = 

1.048 for 374 parameters. F(000) 388. Flack, X = -0.006 with 
e.s.di0.010 (expected are 0 for correct and 1 for inverted absolute 
structure). Crystal data: Formula C30H,Br2N,010, crystal system 
and space group: triclinic P1, unito cell dimension (pm): u = 

710.3(1), b = 849.8(1). (' = 1386.6(2) A, CT = 98.67(2), = 98.14(2). 
y = 90.61(2)", V = 0.8290(2) urn3. 2 = 1. p = 1.507 g.cm-j. 
Reciprocal lattice segment 0 5 h 5 8, -10 5 k 5 10, -17 5 Is 
16. Further details of the crystal structure investigation are avail- 
able from the Fachinformationszentrum Karlsruhe, D-76344 Eg- 
genstein-Leopoldshafen (Germany), on quoting the depository- 
number CSD-405945. the names of the authors, and the journal ci- 
tation. 

Thc salt 11 was diluted in 100 ml of ice-cold 4 h NaOH. The 
separating aniine, (S)-lO, was isolated and thc aqueous layer ex- 
tracted with five 40-ml portions of diethyl ethcr. The combined 
organic layers were dried with K2C03. The aininc (S)-lO was used 
for the next steps without further purification after the evaporation 
of the solvent at reduced pressure. - Yield: 22.56 g (100 Oh). - 
[a]$ = -36.5 (C = l.OX, CHCI3). 

Deterininafiorz ofthe Ennntiomeric Purity qf'(S)-lO: 134 mg (0.15 
mmol) of tris[3-(trilluoromethylhydroxymethylcne)-u-caniphor- 
ato]europium(Ill) [E~(facam)~] was dissolved in 1 ml of CDC13. 
The filtered solution of Eu(facam)? was added in portions of 15 pl 
to a solution of 36.3 mg o f  amine (S)-I0 in 0.3 ml of CDCI?. After 
every addition, a 'H-NMR spectrum was measured. The signals 
of the tert-butyl group could be separated. The signal for the (S) 
enantiomer w;1s shifted domfield. Integration of the separated sig- 
nals gave a ratio o f  [(S)-lO]/[(R)-lO] = 96.5:3.5. 

i - ) - [ ( l S j  -1 - (2-Bromojiken)~l) - 2 . 2 - d i n i e t h , ~ , l p r o p ? ~ ~ ~ i ~ ~ e t ~ i ~ l -  
nniine [(,S)-12]: 40 g (0.869 mol) of formic acid and 16.9 ml of for- 
iiialin (36 YO in water) were added to 22.56 g (93.2 mmol) of amine 
(S)-10 under ice cooling. The reaction mixture was heated for 12 h 
under rcflux until no further evolution of gas was observed. Aftcr 
cooling to room temp., 8 nil of half-conccntratcd HC1 was addcd 
and the mixture \+'as concentrated in a rotary evaporator at 70°C 
(bath Temp.)/60 mbar. The residue was poured into 40 ml of water 
and extracted with small portions o f  penlane. The aqueous phase 
was treated with KOH to give a pH of 10. The amine was extracted 
with several portions of 20 ml of diethyl ether. The combined or- 
ganic phases wcrc dried with K2C03. Aftcr the evaporation of the 
solvent, the amine was distilled under reduced pressure to yield 24 
g (Y5 %) of(S)-10. - B. p. 129-130"C/5.4 Torr. - ng) = 1.5361. 
- [a]::' = -39.0 ( C  = 1,02, CHCI,). - 'H  NMR (CDCII): 6 = 

7.59 [dd. 1 H. 3-H, "(3-H,4-H) = 7.85 Hz, 4./(3-H,5-H) = 1.46 
Hz]. 7.47 [dd; 1 H, 6-H, 3./(6-H,5-H) = 7.8 Hz, 'J(6-H,4-H) = 1.69 
Hz], 7.26 [ddd. 1 H, 5-H, 3J(5-H,4-H) = 7.3 Hz], 7.08 (ddd, 1 H; 
4-H), 4.02 IS. 1 H. CH-N(CH.& 2.29 [ s ,  6 H, N(CH&], 1.04 [s, 
9 H, C(CH,),]. - 13C NMR (CDC13): 6 = 138.46, 133.06, 130.26, 
127.91, 127.75, 126.18, 74.34 [C-N(CH3)2], 44.97 [N(C'H,)>], 36.50 
[C(CH&], 28.79 [C(CH&]. - MSfCI (isobutane); m1z: 2701272 
(100198) [MH']. - MS/EI (70 eV); m1z (%): 2561254 (717) [M ' - 

91 (40) [C,Hf]. - CI3HI1BrN: calcd. 270.0732; found 270.0732 
(HRMSKI. isobutanc [MH+]). 

CH,], 214/212 (100198) [M' - C4H91, 132 (89) [Mf - CdHloBr], 

2- ( I  -Diwietli~luniinoeth.~l~phen~ilitl~i~~i~i [(S)/(R)-13]: In a typical 
reaction a solution of 1 g (6.7 mmol) of (S)/(R)-dimethyl( l-phenyl- 
ethy1)amine in 20 nil of pentane was treated dropwise with 4.2 ml 
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(6.7 mmol) of terf-butyllithium (1.6 M in hexane) at 0°C. After 1 
h, the solution was cooled to -30°C and the solvent was decanted 
from the solid lithium compound. The lithium compound (S)/(R)- 
13 was washed with 10 ml of pentane at -30°C and the solvent 
was decanted. The solid was freeze-dried to yield 0.8- 1.0 g (87-96 
%) of (S?/ (K)-13  as pyrophoric colourless crystals. 

2-[ ( I  S) -I-Ditl1ethylaruiino-2,2-dirr?eth~~~vt2ny/lphen~~ilit~~ium (14): 
In a typical reaction a solution of 5 g (18.5 mmol) of aniiiie (S)-12 
in 20 ml of pentane was trcated with 11.6 ml (18.5 mmol) of n- 
butyllithium (1.6 M in hexane). After 2 h, the resulting suspension 
was cooled to -30°C and the remaining solution was decanted 
from the precipitate. The precipitate was washed with 10 ml pen- 
tane at -30°C and the solvcnt was decanted. The solid was freeze- 
dried yielding 2.5-3 g (69-82 %) of 14 as pyrophoric colourless 
crystals. 

t r r t - B z r t ~ l ( ~ ~ h ~ ~ z ~ ~ ~ ) t i r i  Dibromide (15): 2.53 ml (49.18 mmol) of 
bromine was added slowly under the exclusion of light to a stirred 
solution of 10 g (24.59 mmol) tert-b~ityltriphenyltin['~] in 750 ml 
of methanol at - 10°C. After completion of the addition, the solu- 
tion was stirred overnight. Thc solvent was removed in vacuo and 
the residue was filtered to give a yello\<, oil. which was distilled 
twice at reduced pressure to yield 6.3 g (62 YO) of 15. - B.p. 
124- 126T10.2 Torr. - n:p = 1.6033. - ' H  NMR (CDC13): 6 = 
7.8-7.4 (m, 5 H. aromatic H), 1.47 Is; 9 H, C(CH3)3, 

NMR (CDCI,): 6 = 138.60 (C-l), 335.19 [C-2. 2J(119,1L7Sn,C-2) = 
28.3 Hz], 131.18 (C-4), 129.41 (C-3). 43.64 (Sn-C), 28.51 (m,). 
- Il9St1 NMR (CDCI,): 6 = 8.124. - MSlCI (isobutane): m/z (%): 
355 (29) [M+ - C4H9]. 333 (100) [M' - Br], 199 (22) [SnBr+]. - 
MS/EI (70 eV); m / z  (%): 355 (2) [M+ - C4HC,lr 199 (3) [SnBr'], 
276 ( I )  [SnBrC,HL]. 57 (100) [C4H:]. - CloH14Br2Sn (412.72): 
calcd. C 29.10 H 3.42: found C 30.94 H 3.35. 

3 J 1 1  ( "S ,CE13) = 70.38 Hz, 3J('17Sn.CH3) = 67.14 Hz]. - I3C 

n-Butyi(pheFl)f) tin Dibromide (16): 6.83 nil (132.79 mniol) of 
bromine in 70 ml of mctlianol was addcd slowly and under the 
exclusion of light to a stirred solution of 27 g (66.39 mmol) of n- 
b~tyltriphenyltin['~1 in 950 ml of methanol at -30°C. Stirring was 
continued overnight at 0°C. The solvent was removed in vacuo and 
the residue distilled at 0.08 Torr to give 20.6 g (75 YO) of 16 as a 
colourless oil. - B. p. 115-120°C10.08 Torr. - = 1.6041. - 
'H NMR (CDCI?): 5 = 7.7-7.4 (ni, 5 H, aromatic H), 2.15-1.90 
[m, 2 H? Sn-CH2, "(SnCH,, H') = 7.3 Hz], 1.90-1.7 [in, 2 H. 
CHZ-CH2'-CH2. 3J(H',H") = 7.9 Hz]. 1.55-1.40 (m, 2 H, 

"C NMR (CDCI?): 6 = 139.21 (C-I), 134.56 (C-2). 131.24 (C-4). 

- 'I9Sn NMR (CDCI?): 6 = 6.52. - MSiEI (70 eV); ink (%I: 357 
(100) [Mi ~ C4H9], 277 (20) [SnBrC6H:],199 (59) [SnBr+], 77 (59) 
[C6Hf]. - MS1CI (isobutanc): mlz CYn): 413 (3) [MH+], 333 (100) 
[ M '  - Br], 133 (89). ~ CloH14Br2Sn (412.72): calcd. C 29.10 H 
3.42; found C 28.97 H 3.33. 

CH>"-CH3), 0.99-0.90 [t, 3 H, CH,, 'J(CH3.H") = 7.1 Hz]. - 

129.37 (U-3). 27.61(CH?), 26.26 (CHI), 25.99 (CHI), 13.46 (CH3). 
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