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Abstract

C24H21BrN2O3, monoclinic, P21 (no. 4), a = 12.8659(6) Å,
b = 10.6838(5) Å, c = 16.1445(8) Å, � = 104.351(2)°,
V = 2149.9 Å3, Z = 4, Rgt(F) = 0.0228, wRref(F

2) = 0.0603,
T = 173 K.

Source of material

To a solution of (S)-2-(benzyloxycarbonyl)-1,2,3,4-tetrahydro-
isoquinoline-3-carboxylic acid (1.5 g, 4.8 mmol) in dry DMF (15
ml) was added EDC·HCl (1-ethyl-3-(dimethylamino)-carbodi-
imide, HCl salt, 1.1 g, 5.8 mmol), HOBt (1-hydroxybenzotriazol,
0.81 g, 5.3 mmol), 4-bromoaniline (0.91 g, 5.3 mmol) and a cata-
lytic amount of DMAP (dimethylamino pyridine). The reaction
mixture was then stirred at room temperature until no more start-
ing material could be detected by thin layer chromatography
(TLC) analysis (approximately 3 h). The reaction mixture was
poured into 30 volumes of chilled water; themixture was then ex-
tracted three times with ethyl acetate. The extracts were com-
bined,washedwith 10%aqueousHCl to remove latentEDC urea,

dried over anhydrousmagnesiumsulfate and then concentrated to
dryness affording the crude product which was purified by silica
column chromatography. (hexane:ethyl acetate, 50:50) Rf = 0.6.
Yield 73%. Melting point = 399-403 K. Recrystallization from
ethanol at room temperature afforded colourless crystals suitable
for X-ray analysis. The so-called Flack parameter (0.000(3)) was
calculated by a hole-in-one method [10, 11].

Experimental details

AllH atomswere positioned geometrically and allowed to ride on
their respective parent atoms. The carboxyl H atomswere located
from the differencemap and allowed to ride on their parent atoms.

Discussion

Tetrahydroisoquinoline (TIQ) and its derivatives have been ex-
tensively used as chiral catalysts including transfer hydrogena-
tion of prochiral ketones [1,2], the Henry [3] and Michael
reactions [4,5]. The title compound is a precursor in the synthesis
of several chiral ligands containing the TIQ framework and it was
derived from commercially available S-phenyl glycine and form-
aldehyde. The structure has two crystallographically independant
molecules in the asymmetric unit. From the crystal structure it is
evident that the N-containing six membered ring assumes a
twisted boat conformation [(Q) = 0.6600 (15) Å, � = 84.29 (13)°,
� = 246.52 (13)°] [6]. The molecules display intermolecular
N–H···O hydrogen bonding via the amide and carbamate car-
bonyl groups. This bonding arrangement creates chains along the
b direction.
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Crystal: colourless blocks, size 0.13�0.45�0.54 mm
Wavelength: Mo K� radiation (0.71073 Å)
�: 19.40 cm�1

Diffractometer, scan mode: Bruker Smart ApexII CCD, � and � scans
2�max: 56.66°
N(hkl)measured, N(hkl)unique: 47386, 10623
Criterion for Iobs, N(hkl)gt: Iobs > 2 �(Iobs), 9758
N(param)refined: 541
Programs: SADABS [7], OLEX2 [8], WinGX [9],

SHELX [11]

Table 1. Data collection and handling.

_____________
* Correspondence author (e-mail: maguireg@ukzn.ac.za)

H(1) 2a 0.0307 �0.0492 0.2647 0.028
H(2) 2a �0.0119 0.0420 0.1291 0.036
H(3) 2a �0.1668 0.1626 0.0855 0.041
H(4) 2a �0.2747 0.2008 0.1793 0.041
H(5) 2a �0.2308 0.1116 0.3166 0.031
H(7A) 2a �0.1371 �0.0461 0.4118 0.025
H(7B) 2a �0.0554 �0.1365 0.3796 0.025
H(9A) 2a 0.2849 �0.0698 0.6369 0.021
H(9B) 2a 0.1752 �0.1101 0.6597 0.021
H(11) 2a 0.1998 �0.0397 0.8089 0.028
H(12) 2a 0.2285 0.1242 0.9078 0.036
H(13) 2a 0.2732 0.3232 0.8683 0.035
H(14) 2a 0.2969 0.3573 0.7309 0.028
H(16A) 2a 0.3378 0.1466 0.5915 0.020
H(16B) 2a 0.2826 0.2821 0.5851 0.020
H(17) 2a 0.1098 0.1937 0.5373 0.018
H(20) 2a 0.2848 0.2034 0.3109 0.024
H(21) 2a 0.2744 0.2541 0.1684 0.028
H(23) 2a �0.0210 0.4018 0.1444 0.027
H(24) 2a �0.0118 0.3514 0.2867 0.023
H(25) 2a 1.0132 0.1956 �0.2855 0.028
H(26) 2a 1.0255 0.2355 �0.1409 0.033

Table 2. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z Uiso
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C(1) 2a �0.0318(1) 0.0012(2) 0.2474(1) 0.0262(8) 0.0191(8) 0.0263(8) �0.0035(6) 0.0073(6) �0.0032(6)
C(2) 2a �0.0571(2) 0.0550(2) 0.1668(1) 0.040(1) 0.0307(9) 0.0214(8) �0.0108(8) 0.0106(7) �0.0054(7)
C(3) 2a �0.1483(2) 0.1276(2) 0.1414(1) 0.039(1) 0.038(1) 0.0202(8) �0.0135(8) �0.0010(7) 0.0053(7)
C(4) 2a �0.2128(1) 0.1495(2) 0.1967(1) 0.0270(9) 0.034(1) 0.037(1) �0.0019(8) �0.0013(7) 0.0105(8)
C(5) 2a �0.1869(1) 0.0960(2) 0.2783(1) 0.0216(8) 0.0277(9) 0.0282(8) �0.0013(6) 0.0059(6) 0.0036(7)
C(6) 2a �0.0971(1) 0.0202(1) 0.30344(9) 0.0213(7) 0.0181(7) 0.0185(7) �0.0055(6) 0.0020(6) �0.0034(6)
C(7) 2a �0.0735(1) �0.0480(2) 0.38772(9) 0.0182(7) 0.0212(8) 0.0220(7) �0.0063(6) 0.0017(6) �0.0003(6)
C(8) 2a 0.0663(1) �0.0519(1) 0.51557(9) 0.0158(7) 0.0186(7) 0.0172(7) 0.0022(5) 0.0075(5) 0.0002(5)
C(9) 2a 0.2146(1) �0.0388(1) 0.64274(9) 0.0165(7) 0.0186(7) 0.0187(7) 0.0010(5) 0.0047(5) 0.0053(5)
C(10) 2a 0.2316(1) 0.0610(2) 0.71060(9) 0.0127(7) 0.0234(8) 0.0183(7) 0.0028(6) 0.0031(5) 0.0015(6)
C(11) 2a 0.2195(1) 0.0408(2) 0.7929(1) 0.0199(8) 0.0318(9) 0.0188(7) 0.0024(6) 0.0048(6) 0.0054(6)
C(12) 2a 0.2361(1) 0.1384(2) 0.8515(1) 0.0282(8) 0.044(1) 0.0176(8) 0.0077(8) 0.0053(6) 0.0012(7)
C(13) 2a 0.2636(1) 0.2563(2) 0.8283(1) 0.0251(8) 0.038(1) 0.0210(8) 0.0080(7) 0.0003(6) �0.0088(7)
C(14) 2a 0.2771(1) 0.2767(2) 0.7466(1) 0.0183(7) 0.0252(8) 0.0252(8) 0.0017(6) 0.0009(6) �0.0027(6)
C(15) 2a 0.2617(1) 0.1790(1) 0.68778(9) 0.0123(6) 0.0230(8) 0.0191(7) 0.0036(5) 0.0016(5) 0.0010(6)
C(16) 2a 0.2735(1) 0.1927(1) 0.59783(9) 0.0170(7) 0.0144(7) 0.0192(7) �0.0017(5) 0.0041(5) 0.0004(5)
C(17) 2a 0.1729(1) 0.1401(1) 0.53518(9) 0.0160(6) 0.0136(7) 0.0164(7) 0.0004(5) 0.0053(5) 0.0007(5)
C(18) 2a 0.1907(1) 0.1450(1) 0.44517(9) 0.0153(6) 0.0146(7) 0.0172(7) �0.0019(5) 0.0049(5) 0.0017(5)
C(19) 2a 0.1358(1) 0.2691(1) 0.31202(9) 0.0185(7) 0.0128(7) 0.0167(7) �0.0021(5) 0.0047(5) �0.0004(5)
C(20) 2a 0.2222(1) 0.2423(1) 0.27698(9) 0.0190(7) 0.0187(7) 0.0227(8) 0.0006(6) 0.0074(6) 0.0035(6)
C(21) 2a 0.2161(1) 0.2726(2) 0.1927(1) 0.0257(8) 0.0219(8) 0.0248(8) 0.0006(6) 0.0130(6) 0.0012(6)
C(22) 2a 0.1249(1) 0.3300(1) 0.14357(9) 0.0296(8) 0.0196(7) 0.0147(7) �0.0042(6) 0.0057(6) �0.0005(5)
C(23) 2a 0.0404(1) 0.3605(2) 0.17816(9) 0.0221(7) 0.0215(8) 0.0208(7) �0.0009(7) �0.0006(5) 0.0010(7)
C(24) 2a 0.0460(1) 0.3303(1) 0.26238(9) 0.0184(7) 0.0191(7) 0.0202(7) 0.0009(5) 0.0052(6) �0.0003(5)
C(25) 2a 0.9544(1) 0.1767(2) �0.2618(1) 0.0223(8) 0.0206(8) 0.0279(8) 0.0010(6) 0.0060(6) 0.0033(6)
C(26) 2a 0.9617(1) 0.2003(2) �0.1758(1) 0.0292(9) 0.0242(8) 0.0250(8) �0.0031(7) �0.0005(6) �0.0033(7)
C(27) 2a 0.8768(1) 0.1727(2) �0.1408(1) 0.0377(9) 0.0250(8) 0.0215(8) 0.0061(7) 0.0060(7) 0.0010(6)
C(28) 2a 0.7835(1) 0.1217(2) �0.1919(1) 0.0255(8) 0.0270(8) 0.0309(9) 0.0069(7) 0.0109(7) 0.0050(7)
C(29) 2a 0.7759(1) 0.0983(2) �0.2772(1) 0.0185(7) 0.0226(8) 0.0278(8) 0.0030(6) 0.0027(6) 0.0027(6)
C(30) 2a 0.8612(1) 0.1257(1) �0.31312(9) 0.0208(7) 0.0168(7) 0.0219(7) 0.0061(6) 0.0023(6) 0.0016(6)
C(31) 2a 0.8525(1) 0.0981(2) �0.4058(1) 0.0207(8) 0.0253(8) 0.0238(8) 0.0107(6) 0.0027(6) �0.0004(6)
C(32) 2a 0.6939(1) 0.1059(1) �0.52057(9) 0.0197(7) 0.0187(7) 0.0163(7) 0.0012(6) 0.0076(6) 0.0003(5)
C(33) 2a 0.5283(1) 0.1351(1) �0.63067(9) 0.0211(7) 0.0175(7) 0.0216(7) �0.0024(6) 0.0041(6) �0.0060(6)
C(34) 2a 0.5079(1) 0.2341(2) �0.6992(1) 0.0135(7) 0.0247(8) 0.0205(7) �0.0017(6) 0.0042(5) �0.0026(6)
C(35) 2a 0.5035(1) 0.2100(2) �0.7847(1) 0.0187(7) 0.0354(9) 0.0224(8) 0.0015(7) 0.0057(6) �0.0058(7)
C(36) 2a 0.4894(1) 0.3086(2) �0.8424(1) 0.0236(8) 0.050(1) 0.0197(8) 0.0018(7) 0.0074(7) 0.0009(7)
C(37) 2a 0.4805(1) 0.4300(2) �0.8153(1) 0.0235(8) 0.041(1) 0.0255(9) 0.0008(7) 0.0087(7) 0.0115(7)
C(38) 2a 0.4846(1) 0.4549(2) �0.7300(1) 0.0179(7) 0.0249(8) 0.0270(8) 0.0005(6) 0.0039(6) 0.0050(6)
C(39) 2a 0.4974(1) 0.3569(2) �0.67186(9) 0.0120(6) 0.0228(8) 0.0204(6) �0.0001(6) 0.0042(5) 0.0018(6)
C(40) 2a 0.5002(1) 0.3728(2) �0.57850(8) 0.0192(6) 0.0151(6) 0.0200(6) 0.0032(6) 0.0047(5) 0.0003(6)
C(41) 2a 0.5978(1) 0.3041(1) �0.52147(8) 0.0172(7) 0.0120(7) 0.0176(7) 0.0004(5) 0.0049(5) �0.0001(5)
C(42) 2a 0.5798(1) 0.2849(1) �0.43191(9) 0.0151(6) 0.0143(7) 0.0173(7) 0.0024(5) 0.0046(5) �0.0001(5)
C(43) 2a 0.6285(1) 0.3764(1) �0.28718(8) 0.0183(6) 0.0129(6) 0.0176(6) 0.0028(6) 0.0059(5) 0.0005(6)
C(44) 2a 0.7129(1) 0.4394(2) �0.2324(1) 0.0219(7) 0.0192(8) 0.0224(8) �0.0030(6) 0.0073(6) 0.0000(6)
C(45) 2a 0.7200(1) 0.4451(2) �0.1456(1) 0.0265(8) 0.0277(9) 0.0214(8) �0.0061(7) 0.0024(6) �0.0040(6)
C(46) 2a 0.6414(1) 0.3867(2) �0.11389(9) 0.0353(8) 0.0264(9) 0.0147(6) �0.0035(7) 0.0058(6) �0.0004(7)
C(47) 2a 0.5559(1) 0.3260(2) �0.1675(1) 0.0261(8) 0.0248(8) 0.0228(8) �0.0025(6) 0.0108(6) 0.0011(6)
C(48) 2a 0.5490(1) 0.3213(2) �0.2545(1) 0.0193(7) 0.0203(7) 0.0215(7) �0.0012(6) 0.0060(6) �0.0013(6)
N(1) 2a 0.15299(9) 0.0117(1) 0.56013(7) 0.0175(6) 0.0151(6) 0.0164(6) �0.0012(5) 0.0048(5) 0.0031(5)
N(2) 2a 0.13608(9) 0.2394(1) 0.39740(7) 0.0167(6) 0.0141(6) 0.0167(6) 0.0025(4) 0.0062(5) 0.0001(4)
N(3) 2a 0.6119(1) 0.1821(1) �0.55830(8) 0.0200(6) 0.0135(6) 0.0175(6) 0.0006(5) 0.0028(5) �0.0016(5)
N(4) 2a 0.62754(9) 0.3731(1) �0.37461(7) 0.0189(5) 0.0131(5) 0.0173(5) �0.0025(5) 0.0072(4) 0.0003(5)
O(1) 2a 0.01653(8) 0.0140(1) 0.44542(6) 0.0170(5) 0.0177(5) 0.0190(5) �0.0030(4) 0.0016(4) 0.0014(4)
O(2) 2a 0.03630(8) �0.15360(9) 0.53454(6) 0.0197(5) 0.0188(6) 0.0230(5) �0.0038(4) 0.0059(4) 0.0034(4)

Table 3. Atomic coordinates and displacement parameters (in Å2).

Atom Site x y z U11 U22 U33 U12 U13 U23

H(27) 2a 0.8822 0.1885 �0.0820 0.034
H(28) 2a 0.7248 0.1030 �0.1681 0.033
H(29) 2a 0.7119 0.0632 �0.3118 0.028
H(31A) 2a 0.9191 0.1235 �0.4214 0.029
H(31B) 2a 0.8416 0.0072 �0.4168 0.029
H(33A) 2a 0.4617 0.1177 �0.6124 0.024
H(33B) 2a 0.5522 0.0566 �0.6527 0.024
H(35) 2a 0.5101 0.1268 �0.8034 0.030
H(36) 2a 0.4858 0.2925 �0.9009 0.037
H(37) 2a 0.4715 0.4969 �0.8552 0.035

Table 2. continued.

Atom Site x y z Uiso

H(38) 2a 0.4787 0.5385 �0.7116 0.028
H(40A) 2a 0.4333 0.3390 �0.5674 0.022
H(40B) 2a 0.5043 0.4630 �0.5640 0.022
H(41) 2a 0.6639 0.3557 �0.5171 0.019
H(44) 2a 0.7661 0.4790 �0.2548 0.025
H(45) 2a 0.7776 0.4882 �0.1083 0.031
H(47) 2a 0.5021 0.2877 �0.1450 0.028
H(48) 2a 0.4901 0.2805 �0.2918 0.024
H(2A) 2a 0.0967 0.2871 0.4221 0.019
H(4A) 2a 0.6611 0.4341 �0.3939 0.019

Table 2. continued.

Atom Site x y z Uiso
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