D-Sucrose (C12Hg9011) Structure:
A12B22C11 mP90 4 12a 22a 11a-001
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Prototype C12H22011
AFLOW prototype label A12B22C11.mP90_4_12a_22a_11a-001
Mineral name D-sucrose
CCDC 1263571
Pearson symbol mP90
Space group number 4
Space group symbol P2,

AFLOW prototype command aflow --proto=A12B22C11_mP90_4_12a_22a_11a-001

--params=a,b/a,c/a, ,x1,y1, 21, T2, Y2, 22, T3, Y3, 23, T, Y4, 24, T5, Y5, 25, L6, Y6, 265 L7
Y7, 27, %8,Y8, 28,19, Y9, 29, 10, Y10, 2105 L11, Y11, #11, L12, Y12, 212, £13, Y13, 213, L14, Y14, 214, L15,
Y15, 215, L16, Y16, 216, L17, Y17, 217, 18, Y18, 218, L19, Y19, 219, 20, Y20, 220, L21, Y21, 221, L22, Y22,
222,23, Y23, 223, L24, Y24, 224, L25, Y25, 225, 26, Y26, 226, L27, Y27, 227, L28, Y28, 228, L29, Y29, 229,
T30, Y30, 230, T31, Y31, 231, L32, Y32, 232, L33, Y33, 233, T34, Y34, 234, L35, Y35, 235, L36, Y36, 236, L37,
Y37, 237, L38, Y38, 238, L39, Y39, 239, L40, Y40, 240, L41, Y41, 241, T42, Y42, 242, T43, Y43, 243, L44, Y44,
244,45, Y45, 245


http://dx.doi.org/10.1016/j.commatsci.2024.112988
http://dx.doi.org/10.1016/j.commatsci.2021.110450
https://aflow.org/prototype-encyclopedia/PFH2
https://aflow.org/prototype-encyclopedia/A12B22C11_mP90_4_12a_22a_11a-001
https://www.aflow.org/prototype-encyclopedia/Tutorials/AFLOW_Prototype_Label/
https://www.aflow.org/prototype-encyclopedia/info/cif.html#CCDC
https://www.ccdc.cam.ac.uk/structures/Search?Ccdcid=1263571&DatabaseToSearch=Published

e The full name of this compound is S-D-Fructofuranosyl a-D-glucopyranoside. It is a dextrorotatory compound composed
of a fructose molecule and a glucose molecule, both CgH120g, which share one oxygen atom and shed two hydrogen
atoms, making the stoichiometry CioH2001;.

e Since this is a|chiral compound, we could invert the structure, taking (x,y, z) — (—x, —y, —z) and transforming
D-sucrose into its enantiomer, L-sucrose (S-L-Fructofuranosyl a-L-glucopyranoside) which would be levorotatory. Only
D-sucrose is found in biological systems.

e We use the data in Table 4 of (Hanson, 1973).

Simple Monoclinic primitive vectors

a; = aX
az = by
ag = ccosfX+csinfz
Basis vectors
Lattice Cartesian Wyckoff Atom
coordinates coordinates position type
B, = T1a; + yas + 21 a3 = (axy +cz1co8B) X+ by1 § + cz18in 2 (2a) CI
B, = —x1a; + (y1 + %) as — 21 as = —(ax1 +cz1cosB) X+ b (yl + %) v - (2a) CI
cz18in Bz
B3 = Troaj + Y2 A2 + 29 as = (a:zzg + czg CcOoS B) X + byg S’ + czo Sinﬂ Z (28,) CII
B, = —zoa; + (yg + %) as — 2o as = —(axg + czocosfB) X+ b (yg + %) y— (2a) CII
czo8in B 7
B = T3a; +yszas + 23 as = (axs + czzcos B) X+ bys§ + czgsin 5z (2a) C III
BG = —rza; + (y3 + %) ag — zZ3asg = - (alfg + cz3 cos ﬂ) X+b (y3 + %) 5’ - (28,) CIII
cz3s8in Bz
B, = Tgay + ysag + 24 ag = (axy + czqcosB) X+ bys§ + cz4sin 2 (2a) CIv
Bg = —z4a; + (y4 + %) as — 24 a3 = — (axg 4+ czqcosB) X+ b (y4 + %) v - (2a) CIV
czy8in B 7
By = Tsai + ysas + 25 as = (axs + cz5co88) X+ bys § + cz5sin 5 2 (2a) cVv
Bio = —xsa; + (95 + %) az — z5as = —(aws +czscosB) R+ (y5 + %) y - (2a) cv
czssin Bz
By = Tgai + Yeas + 2¢ as = (axe + czgcos B) X+ bys § + cz6 sin 5 Z (2a) C VI
B2 = —zgar + (ys + 3) a2 — 26 a3 = —(awg +czgcos f) K+0(ys +3) § — (22) C VI
czgsin B 7
Bis = T7a; + yrag + 27 as = (axy + czrcos B) X+ byr § + czrsin 5z (2a) C VII
Bis = —zrar+ (yr + 3) az — zr a3 = — (a7 + czrcos f) X+ b(yr +3) ¥ - (2a) cvi
cz7sin Bz
By = Tgaj + ysas + 2gas = (axg + czgcos B) X+ bys § + czgsin Sz (2a) C VIII
Bis = —Tga + (ys + %) az — zgas = — (azs + czgcos ) X+ b (98 + %) Y- (22) C VI
czgsin Bz
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Bs,

Bss
B3y

Bss
Bss

Bsr
Bss

Bsg
Byo

By
By2

Bys
Bya

Bys
Bys

Tgai + Yo as + zg ag

—Tg9aj + (yg + %) az — zgag

T10 a1 + Y10 A2 + 210 A3

1
—z10a1 + (Y10 + 3) a2 — z10a3

Ti1ar + Yy az + 2z as

1
—z11a1 + (Y11 + 3) a2 — 211 a3

Ti2a1 + Y12 @2 + 212 a3

1
—x12a1 + (ylz + 5) az — z12a3

Ti3a1 + Yiz3az2 + z13a3

1
—x13a; + (y13 + 5) az — 21383

Tig4a1 + Y14 a2 + 214 a3

1
—z1ga1+ (Yua + 3) a2 — z1483

Ti5a1 + Y15a2 + 215 a3

1
—z15a1 + (y15 + 5) a2 — 21533

Ti6 A1 + Y16 A2 + 216 A3

1
—Tiga; + (y16 + 5) az — 216 a3

r17a1 + Y17 as + 217 a3

1
—x17a; + (y17 + 5) Az — Z17a3

r18a1 + Y1z a2 + 218 a3

1
—Tiga] + (y18 + 5) az — z18a3

Tig9a1 + Yigaz + 219 a3

1
—x19a7 + (y19 + 5) az — z19a3

ZT20 a1 + Y20 A2 + 220 A3

1
—Xopay + (y20 + 5) az — 220 a3

To1 a1 + Y21 a2 + 221 A3

1
—ro;a; + (y21 + 5) az — 2143

To2 a1 + Yoo a2 + 222 a3

1
—To2ay + (yzz + 5) az — 22243

To3 a1 + Y23 a2 + 223 a3

1
—xozay + (y23 + 5) az — z23a3

(axg + czgcos B) X+ byg § + czosin 5z

—(awg +czgcos B) K+b(yo+3) § —
czgsin B 7

(az10 + cz10cos B) X+ by10 ¥ + cz10sin 2

—(az19 + cz1pcosB) X+ b (ylo + %) vy -
cz19sin Bz

(ary1 +czi1cos B) X +by11 § + cz11sin 2

— (a$11 + cz11 COSB) X+0b (yll + %) y -
cz118in B2

(az12 + cz12c08 B) X+ by12 ¥ + cz128in f 2

— (az12 + cz12cosB) X+ b (y12 + %) y-
CZ12 Sinﬁi

(ax13 + cz13co8 B) X+ by13 ¥ + czi3sin f 2

— (az13 + cz13cosB) X+ b (y13 + %) y-
cz138in B2

(ax14 + cz14c08 B8) X+ by14§ + cz14sin 5

— (aa:14 + cz14 COSﬁ) X+b (y14 + %) y—-
cz148in Bz

(x5 + cz15c08 B) X+ by15 ¥ + cz158in 2

— (awys +czi5co8B) K+b(yi5 + 3) § —
CZ15 sinﬁi

(ax16 + cz16cos B) X+ by16 ¥ + cz165in S 2

— (az16 + cz16cosB) X+ b (y16 + %) y-
cz168in B2

(az17 + czi7cos B) X+ by17 ¥ + czi7sin f 2

— (az17 +czizcos B) X+ b (yl7 + %) y -
cz178in Bz

(az1s + cz15cos B) X+ by1s ¥ + cz1ssin f 2

— (ax18 + cz15cos B) X+ b (:U18 + %) vy -
Cz18 blnﬁi

(az19 + czr9cos f) XK+ by19 § + czigsin Sz

— (az19 + cz19cosB) X+ b (y19 + %) vy -
CzZ19 Sinﬁi

(azo0 + cz20c08 B) X+ byao § + czo0sin Sz

— (awao + czapcos B) X+ b (y2o + 1) § —
czopsin Bz

(axa1 + cz21 008 ) X+ bya1 ¥ + czo18in 2

— (Cm‘gl + czo1 COSﬁ) X+b (Z/Ql + %) y-
czo18in Bz

(awa2 + czo2 €08 B) X + by § + c222sin f 2

— (ax9g + czaacos B) X+ b (y22 + %) y—
CzZ922 sin ﬁ Z

(ang + Ccz23 COS B) X+ bya3y + czo3sin S Z

— (awas + czazcos B) K+ b (ya3 + 1) § —
czo3sin B2
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Hv
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H VII
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H VIII
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HIX
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Byr
Bus

B59
BGO

Be1
B2

Bes
Bey

Bss
Bes

Be~
Bes

Beo

Br;
Bra

Brs
Brs

Brs

Toq a1 + Y24 a2 + 224 a3

1
—ZTg4a; + (924 + 5) az — 294 a3

ZTos a1 + Yo5 A2 + 295 A3

1
—x9sa + (y25 + 5) az — Zgs as

ZToe &1 + Y26 A2 + 226 A3

1
—ZTgea + (y26 + 5) az — 226 a3

Tor a1 + Yor a2 + 227 A3

1
—Tg7a; + (y27 + 5) az — zz7 a3

Tog a1 + Yog A2 + 2og A3

1
—xogay + (y28 + 5) az — z28 a3

ZTog a1 + Y29 A2 + 229 A3

1
—Togaj + (yzg + 5) az — zg9 a3

T3p a1 + Y30 A2 + 230 A3

1
—ZT3pa + (yso + 5) az — z30 a3

T31 a1 + Y31 a2 + 231 a3

1
—T31a; + (y31 + 5) az — 231 a3

T3z a1 + Y32 a2 + 232 a3

1
—ZT3za; + (ysz + 5) ag — zz2 as

T3z ay + Yszaz + 233 as

1
—T3za; + (y33 + 5) az — z33 ag

T34a1 + Y342 + 234 a3

1
—x34a1 + (Ys4 + ) az — 23483

T35 a1 + Y35 a2 + 235 a3

1
—T3s a1 + (y35 + 5) az — 235 a3

T36 a1 + Y36 A2 + 236 A3

1
—ZT3¢ a1 + (y36 + 5) ay — 236 a3

T37 a1 + Y37 Az + 237 a3

1
—r37a; + (y37 + 5) az — 237 ag

T3g a1 + Y3s A2 + 238 A3

1
—ZTzgar + (y38 + 5) az — z3g ag

(awaq + cz94 €08 B) X+ by24 § + cz248in 52

— (azq + czo4cos B) X+ b (y24 + %) y-
Czo48In B Z

(aza5 + cz25 cos ) X + byas ¥ + czo5 sin S Z

— (axg5 + czo5cos B) X+ b (y25 =+ %) y-
czo58in B2

(aza6 + cz26 cos B) X+ byas ¥ + czo6sin S Z

— (awas + czag cos B) X+ b (y26 + 3) § —
Czo6Sin B2

(awar + czo7c08 B) X + by2r § + czo7sin 5 Z

— (awar + czarcos B) K+ b (yar + 3) § —
CZo7 Sinﬁi

(azas + cz28 oS ) X + byag ¥ + czog sin S Z

— (azas + czogcos B) X+ b (y2s + %) y-
czogsin B2

(a9 + czo9 cos B) X+ byag ¥ + czo9sin S Z

— (axa9 + czagcos B) X+ b (y29 + %) y -
Cz298in B 7

(azsp + cz3o cos B) X+ byso ¥ + czzosin S

— (awso + czz0cos B) X+ b (yso + 3) § —
CZ30 sinﬁi

(ax3y + cz31 cos B) X+ bys1 § + cz31 sin S 2

— (ax31 +czz1cosB) X+ b (y31 + %) y-
cz318in B2

(az32 + cz32c08 B) X+ bysa ¥ + cz32sin B2

— (ax39 + czzacos B) X+ b (y32 + %) y-
cz328in B2

(axss + czazcos B) X+ byss ¥ + czazsin S

— (awss + czzzcos B) X+ b (ys3 + 3) § —
CZ33 blnﬁi

(axss + cz34cos B) X+ bysa ¥ + cz3asin f 2

— (ax3q4 + czg4cosB) X+ b (y34 + %) y-
CZ34 Sinﬁi

(azss + cz35c08 B) X + byss ¥ + cz35 sin S 2

— (ax3s + cz35co8B8) X+ b (y35 + %) y-
cz358in B2

(a3 + cza cos B) X+ byse ¥ + cza6sin S 2

— (CLJ)36 + cz36 COSﬁ) X+0b (2/36 + %) y -
cz368in Bz

(axs7 + czzrcos B) X+ bysr § + czgrsin S

— (awsy +czgrcos B) K+ b (ysr + 3) § —
CzZ37 sinﬁi

(ax3g + cz3g cos B) X + bysg § + czzg sin S 2

— (azss + czsgcos B) K +b (yss +5) § —
cz3gsin B2

H XII
H XII

H XIII
H XIII

H XIV
H XIV

H XV
H XV

H XVI
H XVI

H XVII
H XVII

H XVIII
H XVIII

H XIX
H XIX

H XX
H XX

H XXI
H XXI

H XXII
H XXII

(O
OlI

oIl
oIl

O III
O III

O1v
o1V



Bz = T3g9 a1 + Y39 A2 + 239 a3 = (ax3g + cz3gcos B) X + bysg § + cz39sin S 2 (2a) oV

Brs = —ag0a1+ (yso+3) a2 —z30a3 = —(awsg+czgocosfB) X+b(yso+ 1) §— (2a) oV
cz398in Bz

Brg = T40 a1 + Y40 A2 + 240 A3 = (ax40 + cz40 COS 5) X+ by40 ¥ + cz408in Bz (23) O VI

Bgo = —@goai+ (yao+3)az—z0a3 = —(awao+czaocosf) K +0(yao +3) § — (2a) OV
cz408in Bz

Bs: = T41 a1 + Y41 A2 + 241 A3 = (awg1 +czq1c08B) X+ bys ¥ + cza1sin 2 (2a) O VII

Bsz = —zsai+ (yan+3)a—znas = —(azg+czancosf) X+b(ya+3) 9 — (22) O VI
cz418In Bz

Bgs = T42 @1 + Y42 A2 + 242 A3 = (aw4z +cza2co8B) X+ bysa ¥ + czyosin 2 (2a) O VIII

Bss = —azuar1+ (yaz+3)ax—zpas = —(azsp+czupcosf) XR+b(ya+3) 9 — (2a) O VI
CZ42 sin 6 Z

Bgs = T43 a1 + Y43 A2 + 243 A3 = (CLJZ43 + Cz43 COS ﬁ) X+ by43 y + cz43 sin B Z (23) O IX

Bse = —auzai+ (yazs+3) ax—zza3 = —(awas+czazcosfB) X+b(yas+ 1) §— (2a) 01X
cz438in B2

By = T4 @1 + Ygq Ao + 244 A3 = (a%gq+ cz44c088) X+ byss § + cz4as8in Bz (2a) 0X

Bgs = —@aar+ (yaa+3) a2 —ziuaz =  —(axas+czaacosf) K+ b(yas+3) - (22) 0 X
Ccz44 8N B Z

Bgy = T45a1 + Y45 A2 + 245 A3 = (awgs +czg5c08B) X+ byss ¥ + czassin B2 (2a) O XI

Boo = —ausai+ (yas+3)ax—zsa3 =  —(azss+czuscosf) XR+b(yas+3) 9 — (2a) O XI
CZ45 sin ﬁ Z
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