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Molecular structures of w-amino acids, wraminosulfonic acids and their 8-hydroxy
substituted compounds were determined by X-ray diffraction method, and the
similarities and differences between their molecular structures or between  related
compounds were discussed.
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Table I —Crystal Data

Compou- Density Crystal Space Z a ) c @ B
nds* (g/cm®) System  Group A A QA O )

GGPSA 1.522 Monoclinic P2,/c 8 10.080 8.013 19.176 90.0 98.17 90.0 determincd®
GGBOPSA 1.617 Monoclinic P2,/c 4 7.44 9.89 11.11 90.0 97.45 90.0 determined®®
GAPSA(a) 1.605 Orthothombic Pmn2; 2 7.059 5.492 7.428 90.0 90.0 90.0 determined®
GAPSA(8) 1.599 Orthorhombic P2,2,2,4 14.12 5.50 7.43 90.0 90.0 90.0 in progress
GABOPSA 1.686 Orthorhombic Pbca 8 9.909 12.032 10.251 90.0 90.0 90.0 determined”
GGBOBA 1.504 Triclinic Pi 2 8.46 9.8 4.8 91.9 111.6 70.3 in progress
GABOB 1.459 Monoclinic P2,/c 4 7.43 8.29 9.34 90.0 110.9 90.0 determined®
GOBAB 1.43 Orthorhombic P2,2,2, 4 10.220 8.257 6.556 90.0 90.0 90.0 determined
GGBA-HCI 1.433 Triclinic Pi 2 7.41 9.12 7.25 101.5 112.4 65.2 determined®
GGBA-HBr 1.654 Triclinic P1 2 7.94 9.36 7.78 103.2 115.5 61.5 determined!®
GABA 1.226 Monoclinic P21/é 4 7.18 10.18 8.26 90.0 111.4 90.0 determined!®
GABA-HCI 1.362 Monoclinic P2, 2 5.93 6.54 9.09 90.0 100.0 90.0 determined'®
Carnitine 1.301 Monoclinic P2,/c 4 6.77 11.41 15.10 90.0 120.1 90.0 determind!®

(Z) Structure

* GGPSA, 7r-guanidino propane sulfonic acid, GGBOPSA; 7-guanidino-8-hydroxy propane
sulfonic acid, GAPSA; y-amino propane sulfonic acid, GABOPSA; 7r-amino-B-hydroxy

propane sulfonic acid, GGBOBA; y-guanidino-g-hydroxy butyric acid, GABOB; r-amino-8-

hydroxy butyric acid, GOBAB; 7-hydroxy-g-amino butyric acid, GGBA; 7-guanidino

butyric acid, GABA ; y-amino butyric acid, Carnitine; Carnitine-HCl
(Rigaku Co.Ltd) & BIEES MIEsIY MULTAN program!®o & HEEMiT& #istd e
o BBk K3t @S, & RiExw 0.0340] 31w

Fig. 1= (00D st 57 HABES, Fig. 24 bond lengthsl angleg, Fig.

3= C1—C2, C2—C3, C3--C4 FEY torsion angles, 8]i Fig. 4¢]l & interatomic
bonding¢ F#%stg =}

Figure 1—Skeletal -backbone of GOBAB along (001) plane
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Figure 4—Hydrogen bondings around original molecule
BiE RS A ohea 2.
1) Fig. 1o} FRRT uks} o] o] 7Y FKAFGHK S GABOB GABOPSA, GGBOPSA =
homotaurind] A & 4 ¢l%= wvls} o] trans—trans conformatione] =}.
2) ol WES EHOEE 2 F4/He Fig. 244 2: ukel o] GGBOPSA, GGPSA,

. Figure 5—Electron density map of GABOPSA
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Figure 7—Bond distances and angles

ci—s - c2—cl c3-c2
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‘Figure ‘8- T6rsion. angles around three. bonds 4y GABOPSA
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Figure 9—Hydrogen bondings around original molecule in GABOPSA

taurine'®, homotaurine, GABA, GABOB & GABOPSA #%:¢] Mg al Likd o o
Bal ke I et

3) Fig. 314 2Lt wps} 7ol C1—C28) C2—C3 FES] torsion anglel £4£ 179.8°9
177.8° 2. 4 o]} o] fully extended structurel: GABOPSA$l homotaurinesis x ZEH
). .

4) KEfbA A SRS e Fig 4ol #oRE akeh Zo] NH.-O 21 OH---OXEl2] X%
e ke g9 deov 47T RAE NH--ORe KEHH) FaEdrl.

r=-Amino—g—hydroxy propane sulfonic acid(GABOPSA)?2| SF4&E—FEE K
BRPAA BRI SEEBEUT BE—HRS oo B 2 Weissenberg FEpk &
3t =RIBS RES Y L, BEEFE Ko RTERE WEsges computer cont.
rolled four—circle diffractometer® 1749@Y By EHRES @PiEsld MULTAN
programo ® BEREMRITS T8 block—diagonal least squarepko = F@{bstgcl. B
R—{i+ 0.087¢]c}.

Fig. 5¢] (001)fEe| #@d ETHERE Fmslg onl Fig. 69 difference FourierflE
FoRste KRS MEE FoRstdth. Fig. 7el& #/lEH &&Ae #Retg Fig. 8d &
C1-S, C2—C1 % C3—C2 FEde] torsion angleS, =2 i Fig.9% % ETFHY ESNES
#Fralglet. GABOPSA 479 #Ek 1o ##e oh-gat ). :

1) Fig. 5¢] iRt whel o] LSFEHK-S GABOB, GGBOPSA, GOBAB, homotaurine
&3l 7+ trans—trans conformationo]v}. .

2) Fig. 7dlA 2 ubst Fo) o] 474 #amst %’éxﬁ@iﬁﬁ% B gl 2e vt
st o]l HHEM e Z1 Yt

3) Fig. 89 Newman #EEd A 2l nls} 7o) CI/fCZ.ﬂ- C2—C3 /BES] torsion angle
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Table I —Bond Lengths (A) and Angles (°) of Guanidyl Group in Various Compounds

Compounds C1-N1 C2-N1 C2-N2 C2-N3 £C1-N1-C2 £NI1-C2-N2 £N2-C2-N3 £N1-C2-N3 -

GGPSA(A) 1.464 1.860 1.318 1.310 1229  119.6 -+ 1220 = 8.4
GGPSA(B)  1.443 1.345 1.327 1.323  122.9 119.3 120.9 -~ 1119.8-
GGBOPSA  1.456 1.332 1.353 .M¢298 - 124.9 ~ - 117.3 ~ ~ 119.6 123.1
GGBA HBr 1.477 1.317 1.338 @318 = 123.7 120.9 18.7 =~ '120.3
Arginine*2». 1,471 - 1,351 1.340 ¥¥322 123.2 121.0 . 120.2 1189
* Arginine; L-arginine dihydrate
N1 N3
NN\
C1 (‘:2
N2

LTable I —Configuration of Related Compounds

Compounds Ci—-Cz (® C2—C3 . ()
'GAPSA(a) T 180.0 T 180.0
GGBOPSA T 1619 T 177.8
GABOB T  173.7 T 168.8
GGBA-HCI T  180.0 T = 180.0
" GGBA-HBr T  180.0 T  180.0
 GOBAB T 1802 T 1822
GABOPSA T 178.2 T  180.8
 Carnitine T 156.7 T  166.2
AcSCh® T 129.0 T 1710
AcSeCh!» T 124.0 T  175.0
GGPSA(A) G 8.3 T . 176.6
GABA G 73.4 T 175.3
GGPSA(B) T 172.2 G 69.3
Muscarine's? T 1440 G 73.0
AcCh-C1¥ T = 167.0 G 85.0
- AcCh-Br G 9.0 G 7.0

T, trans, G, gauche.

AcSCh; Acetylthiolcholine

AcSeCh; Acetylselenocholine

AcCh; Acetylcholine :
Mauscarine,; L{+)—Muscarine iodide

& %% 178.2°9) 180.8°2 A fully extended SP RIS o1 Fi- shovl olsia #iEE GO
BAB2} homotaurined] A = ZER 5 o}

4) @ERPAIAY HTMY fa¢ Fig. 994 mE el o] NH-O 3 OH-OBS| KkE
wadl kel ShTMeR AT A



September, 1982 ek A & H A 71

i
B
2

2 ER

Guanidylgﬁl BRI 2 &afd H@sto BUWE=Y HEE dEs str] sk
Table o Mg wksl o] Az dlgtsl wl&d ke za gtk _

o—otv| i W 1 FHEELS] HTHEEES Kl Hetd Byl Rl configuration
ol #% data® Table o) F7aldct. f—OHZLS] H#o = GABOB, GGBOPSA 3 GAB
OPSAd] 9lolA 4 FH#e] configurationo] trans—trans® o= Ao]i} vk ZESH °1‘M9)J‘/1--
E o—otn| s} o—olv] A EFule] configuration®] JELBLZL HREA Bt Rt
2w GABAS} GAPSA(a), GABOPSA, GABOBs] /| GAPSA (), GABOB % GABOPSA%:
trans—trans= 4 x5l GABAY gauche—trans=4 E&v, guanidyl o) B #a}
o] #Z225t9] nw GGPSA(A), GGBOPSA = GGBA - HBro] §lo]4] guanidylfie] 717t
%] C2—C3 #&MAES) configuration® A¢ =57} trans—trans formolr} B shiel 4
#= GGPSA(B)¢] configurationo] gaucheo| 1} BB A= AT 4 trans formo 2
ol ZEMLRY Aoz QA=) ,

&, ol 1ERS Sh) st A 2843} receptorsle] HIE(EMle] LA RA

Table V—Distances of N—Q and 0—O0 of Related Compounds in A

GA- GG- GA- GG- GG- GG- GA- GG-  Mus- Ac- Ac- GA- GO-
PSA BO- BOB BA- BA- PSA BA PSA  cari- Ch- Ch: BO- BAB

SPA . HCI HBr (A) (B) ne ClI Br PSA
NI—Ol 6.35 6.31 5.03 5.15 516 509 4.24 5.36 —  —  — 632 410
N1—-02 5.36 552 6.06 6.11 6.09 6.06 560 538 565 4.80 4.42 572 2.76
NI—03 5.36 5.20 ~ — = 450 — 457 - — — 532 -
NI—04 — 2.79 2.91 S - —  3.07 3.26 3.29 2.79 —
N2—01  — 850 — — 7.11 6.66 — 750 - - - = =
N2—02 — 711 — — .54 7.16 —  7.06 -
N2—03 — 7.64 — —  — 5.2 - 6.29 - - == =
N2—04 — 4.8 ~— - - = - - - - - - -
N3—01 — 7.61 — — 7.34 7.31 — .30 - = =~
N3-02 — 7.40 — — 838 833 —  7.36 —_ = = - =
N3—03 — 6.60 — — = 6.60 — 6.8 - - == =
N3—04 — 498 ~— - - - — — - = ==~
01-04  — 4.55 4.21 O - — - - — 4£51 —
02—-04 — 3.06 2.77 - - = - - — = 227 311 —

03—-04 — '3.82 — - - — — — — = = 341 —

* T-TT-TT-T T-TT-T G-T G-T T-G T—GT—G G—G T-TT—T

* Configuration around .C1—C2 and C2—C3

N3 :

01 ¢ ¢33 | 0oL C1 c3
Ngd N\ D/ NN\
SON 7 N1 N2 c C N

02 03 04 | l

: : 02 o4
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ol & ion #54&, van der Waals #& 3 &7 KEA BEEY ET7F A5tz 44snz
o—olul i FHUM HTRY ARESENS ZE ETHY EES HE®LA Table
Vol = fE#EE *rstdch. Table Nl A 2E& ulsl o] GAPSA(a), GGBOPSA, GAB-
OPSA ol Q11 A 7 ffEe] N T sulfonyl 8] OFF Atold MEl: &4 A ¥ S8
o] fully extended structure & ;}1— BAtR= BB OH gq E’ el FEEI 0] ~’z‘év}
gleta B4}

Bzl OHEE #+ WEL GGBOPSA, GABOB GABOPSA ¢] 73§ & NI}?\.?‘Q}- OH
#] OBFTFo Bl £4 278, 2.91 2 2.79A o 24 A w4d *e 7HAH, OHE
4 OFF<} sulfonyl £ O T FlE= £4& w58 e 22 gt

. guamd‘ylﬁw %!‘.17_ 9l 0w A sulfonyl xS 2y Qe GGBOPSA S} GGPSA(A B)¢l
ASE £49 N2—02s} N3—03¢] Asl: wl&a e 27 dek. :
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