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Abstract Another chiral crystal of 1-[4-(dimethylamino)benzylidene]-4-phenylthiosemicarbazide (DMB)
was obtained, and its absolute structure was determined by X-ray single crystal diffraction and the solid cir-
cular dichroism (CD) spectrum. The crystal belongs to orthorhombic system with space group P2,2,2; and
a=0.7870(2), b=1.1560(2), c=1.6668(3) nm, V'=1.5164(5) nm’, Z=4, D,=1.307 g/cm’, F(000)=632,
©=0.213 mm ', the final R=0.0409 and wR=0.1061 for 2577 observed reflections [/>>2a(/)]. The absolute
structure can be determined well with the Flack parameter 0.00(9). The crystal structure and CD spectrum
show that an enantiomer of the compound packs into the chiral crystal.

Keywords 1-[4-(dimethylamino)benzylidene]-4-phenylthiosemicarbazide; chiral crystal structure; circular
dichroism spectrum
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Table 1 Atomic coordinates (X 104) and equivalent isotropic
displacement paramenters (X 10° nm?)

Atom x y z Uy
S(1) 3706(1)  4584(1)  1881(1) 60(1)
N(1) 4698(3)  2408(2)  2235(1) 51(1)
N(Q2) 3417(3)  3433(2)  3214(1) 55(1)
N@3) 3713(3)  2533(2)  3739(1) 52(1)
N(4) 4348(3) —329(2)  7044(1) 60(1)
() 5191(3)  2063(2)  1450(1) 43(1)
CQ) 4678(3) 981(2)  1203(1) 49(1)
CcQ) 5130(3) 569(2) 464(2) 60(1)
C(4) 6130(4)  1232(2)  —38(1) 63(1)
C(5) 6658(3)  2297(3) 216(2) 61(1)
C(6) 6190(3)  2724(2) 955(1) 54(1)
C(7) 3977(3)  3407(2)  2454(1) 48(1)
C(8) 3206(3)  2705(2)  4453(1) 52(1)
C(9) 3494(3)  1896(2)  5099(1) 47(1)
C(10) 3009(3)  2191(2)  5877(1) 51(1)
c(11) 3299(3)  1476(2)  6513(1) 50(1)
C(12) 4100(3) 402(2)  6412(1) 46(1)
C(13) 4583(3) 107(2)  5626(2) 51(1)
C(14) 4280(3) 827(2)  4996(1) 52(1)
C(15) 3913(4) —2(3)  7849(2) 70(1)
C(16) 5030(5) —1473(3)  6933(2) 81(1)
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Table 2 Selected bond lengths (nm) and angles (°)

S(1)—C(7) 0.1675(2) N(1)—C(7) 0.1338(3)
N(1)—C(1) 0.1422(3) N(2)—C(7) 0.1342(3)
N(@2)—N(@3) 0.1379(3) C(8)—C(9) 0.1444(3)
N3)—C(8) 0.1272(3)

C(T—N(1)—C(1) 127.5(2) NQ2)—C(7)—N(1) 114.6(2)
C(7)—N@2)—N@3) 121.82) NQ2)—C(7)—S(1) 118.6(2)
C(8)—N(3)—N(2) 115.02) N(1)—C(7)—S(1) 126.92)

NG)—C(8)—C(9) 123.3(2)
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Figure 1 The ORTEP stereoview of the crystal structures of
(+)-DMB (a) and (—)-DMB (b)
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Figure 2 The view of the crystal packing of (—)-DMB
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Figure 3 CD spectra of (+)-DMB (solid line) and (—)-DMB
(dash line) in KCl

A mixture of 1 mg of the crystal and 50 mg of KCI was well ground and

formed into a disk with a radius of 5 mm

CLl o 5 X AT i A E 1 [ — 4 DMB

G5 it ) BEATLIZE 6 R TR A R 701 S, 02
WA T R —Fiont e SR A4 [ (+)-DMB!Y. i
PEAN [ S5 G RE A R [ 44 CD il R Ak bt R B
B ] — Ry BE PR e S AL 48 DMB. e 126 AN X



906 Bl

Vol. 28, 2008

B I BTk = B e 3o A B BT BE ML ME, PRS-
W, G, BT+ )-DMB Fil(—)-DMB [#])L#%
Ik 50%, (R, fERTSCRFFiT, AT — B R R I
DMB [{I4MNEHER rac-DMB F1(+)-DMB [ %:} 1 544 44
(—)-DMB, HFmiTMEE LY, 4343 T (—)-DMB
pik. WFSE R fEH—4 DMB & B, HAE3R
P3[Rl —FhF- PR .

T 3K R B A VAR T Bl 43 7 LT kA 2
JE TR, AR b G AR A e R D A S, TS
fl R — R SO e PR . SRR R A R R R E
BRI 6 WAl R S I 1R 45, AT Re R
Me—— PP WA AT T, X R R A “ 45 S
MIAKIFR A" B “ 584 HRIRSY , XA IR i
JEXF IR Z — AR TF 50%IH0 7 5 MY e b 4 4 25
H RN AR Z R X AN RR A ), HmT BE 0 e 1
4 P, EARTEFCH, FATIN AR R A 4l b 5
(RN 25 i, AR R N A N — ) 284 £ [l A 473
KEHE A, 37157 DMB FL—RfBuA k. X
DUF, T ISA Y JiE 58 2E44K (Conglomerate) /& & A2 524 H
RIFFWIRTHEAE. T BRI S A kR, 7
W10 TP E T 8 O R v S AT R T A e SR A Ak
o R, DI TR A B AT B L 0T Bk
gl W AR RREL AL, U4 1 T e i R
TR AR, NIRRT 5256 25 Kk
B, REMNX— AP TR A S e =) 2
LEIRAT B — T PR A = ) R HME FE AN 5

7 T

(-)-DBM (+)-DBM

fast

cat. by (-)-DBM (s) |slow slow

cat. by (+)-DBM (s)

(-)-DBM (cryst.)
4 SRS, A S (+)-DMB E(— )-DMB (A FR
LHITT g AR
Figure 4 The proposed formation pathway of the chiral crystals
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