Appendix I. R1 Inventory

List with 431 predefined chemicals included in the definition of R1:

“Is the substance a normal constituent of the body (F) or an optical isomer of such?”
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C20C(C(0) <> ct=DEAMID
C20)[n+]2cc A “}J(OY O-NAD
cc(c2)C(0)=
0)C(0)C10

34



https://biocyc.org/compound?orgid=HUMAN&id=CYTOSINE
https://biocyc.org/compound?orgid=HUMAN&id=CYTOSINE
https://hmdb.ca/metabolites/HMDB0003665
https://hmdb.ca/metabolites/HMDB0003665
https://hmdb.ca/metabolites/HMDB0003665
https://hmdb.ca/metabolites/HMDB0003665
http://biocyc.org/HUMAN/NEW-IMAGE?object=PHOSPHORIBOSYL-ATP
http://biocyc.org/HUMAN/NEW-IMAGE?object=PHOSPHORIBOSYL-ATP
http://biocyc.org/HUMAN/NEW-IMAGE?object=PHOSPHORIBOSYL-ATP
http://biocyc.org/HUMAN/NEW-IMAGE?object=PHOSPHORIBOSYL-ATP
http://biocyc.org/HUMAN/NEW-IMAGE?object=PHOSPHORIBOSYL-ATP
http://biocyc.org/HUMAN/NEW-IMAGE?object=PHOSPHORIBOSYL-ATP
http://biocyc.org/HUMAN/NEW-IMAGE?object=PHOSPHORIBOSYL-ATP
https://biocyc.org/compound?orgid=HUMAN&id=DEOXYADENOSINE
https://biocyc.org/compound?orgid=HUMAN&id=DEOXYADENOSINE
https://biocyc.org/compound?orgid=HUMAN&id=DEOXYADENOSINE
https://biocyc.org/compound?orgid=HUMAN&id=DEOXYADENOSINE
https://biocyc.org/compound?orgid=HUMAN&id=DEOXYADENOSINE
https://biocyc.org/compound?orgid=HUMAN&id=DEOXYADENOSINE
http://biocyc.org/HUMAN/NEW-IMAGE?object=NADH
http://biocyc.org/HUMAN/NEW-IMAGE?object=NADH
http://biocyc.org/HUMAN/NEW-IMAGE?object=NADH
http://biocyc.org/HUMAN/NEW-IMAGE?object=NADH
http://biocyc.org/HUMAN/NEW-IMAGE?object=NADH
http://biocyc.org/HUMAN/NEW-IMAGE?object=DEAMIDO-NAD
http://biocyc.org/HUMAN/NEW-IMAGE?object=DEAMIDO-NAD
http://biocyc.org/HUMAN/NEW-IMAGE?object=DEAMIDO-NAD
http://biocyc.org/HUMAN/NEW-IMAGE?object=DEAMIDO-NAD
http://biocyc.org/HUMAN/NEW-IMAGE?object=DEAMIDO-NAD
http://biocyc.org/HUMAN/NEW-IMAGE?object=DEAMIDO-NAD

202 | 53-84-9 NADH NC(=0)C1C "y http://biocyc.o
C=CN(C=1) N a ra/HUMAN/
C10C(COP( \/h ;(’ NEW-
0O)(=0)OP(O o we [ IMAGE?0bje
)(=0)OCC2 '°/_§’V‘\¥;’\\- ct=NAD
OC(C(0)C2
O)n2cnc3c(N
)ncnc32)C(O
)C10
203 | 20762- ADENOSINE_ | Nclnenc2cln http://biocyc.o
30-5 DIPHOSPHAT | ¢cn2C10C(C 8@» ra/HUMAN/
E_RIBOSE OP(0)(=0)0 U NEW-
P(0)(=0)OC AT IMAGE 20bie
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367 | 2255-14- GALACTOSE- | [H]C1(0)(C( http://biocyc.o
3 1P [H])(O)C([H] rg/HUMAN/
)(CO)OC([H] NEW-
)(OP(=0)(0) IMAGE?0bje
0)C1([H])(O Ct=GALACT
) OSE-1P
368 | 951-78-0 DEOXYURIDI | [H]C1(O)(C http://biocyc.o
NE C([H])(OC1( o OH rg/HUMAN/
[H])(CO))N2 NHJLN i NEW-
C=CC(=O)N IMAGE?0bje
C2(=0)) 0N o ct=DEOXYU
RIDINE
369 | 890-38-0 DEOXYINOSI | [H]CL(O)(C http://biocyc.o
NE C([H])(OC1( % rg/HUMAN/
[H])(CO))N3 J*Q “;i NEW-
C=NC=2C(= IMAGE?0bje
O)NC=NC=2 o Ct=DEOXYIN
3) i ¥ OSINE
370 | 890-38-0 DEOXYINOSI | [H]C1(O)(C http://biocyc.o
NE_2 C([H])(OC1( NN rg/HUMAN/
[H])(CO))N3 INH NEW-
C=NC=2C(= Q IMAGE?0bje
O)N=CNC=2 }}\ Ct=DEOXYIN
3) OH OSINE
HO
371 | 17210- DEOXY- [H]C1(0)(C http://biocyc.o
42-3 RIBOSE-1P C(OCL([H])( o F rg/HUMAN/
CO))OP(=0) x‘,‘*‘-—OH NEW- _
(0)0) © IMAGE?0bje
0 Ct=DEOXY-
HO RIBOSE-1P
HO!
372 | 69-79-4 MALTOSE [I;I]CZ(([O)]()((S( http/://biocyc./o
O)OC([H])(C rg/HUMAN
O)C([H])(OC NEW-
L([H])(OC([ IMAGE?0bje
H])(CO)C([H Ct=MALTOS
D(O)C([HI)( E
O)CL([HD(O
)))02()[)H])(O
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373

7722-84-
1

HYDROGEN-
PEROXIDE

00

HO—OH

http://biocyc.o
rg/HUMAN/
NEW-
IMAGE?0bje
ct=HYDROG
EN-
PEROXIDE

374

MI-
HEXAKISPH
OSPHATE

0=P(0)(0)0
C1C(OP(=0)
(0)O)C(OP(
=0)(0)0)C(
OP(=0)(0)0
)C(OP(=0)(
0)0)CL(OP(
=0)(0)0)

http://biocyc.o
ra/HUMAN/
NEW-
IMAGE?0bje
ct=MI-
HEXAKISPH
OSPHATE

375

2466-09-
3

2195740

PPI

OP(=0)(0)0
P(=0)(0)0

http://biocyc.o
ra/HUMAN/
NEW-

IMAGE?0bje
ct=PPlI

376

16561-
29-8

SEPO3

OP(0)(C)=[S
e]

http://biocyc.o
ra/HUMAN/
NEW-

IMAGE?0bje
ct=SEPO3

377

14265-
44-2

Pi

OP(=0)(0)O

HO OH

http://biocyc.o
ra/HUMAN/
NEW-

IMAGE?0bje
ct=Pi

378

14808-
79-8

SULFATE

OS(=0)(=0)
@)

‘o
—OH

http://biocyc.o
ra/HUMAN/
NEW-

IMAGE?abje
Ct=SULFATE

379

7782-99-
2

2319731

SO3

O[S+](0)[O-
]

http://biocyc.o
raq/HUMAN/
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NEW-

IMAGE?0bje
ct=S03
‘ 127-17-3
OH
380 | 71861- Hydroxymethy | Ccl[nH]c(Cc IMAGE?0bje
60-4 Ibilane 2[nH]c(Cc3] ct=HYDROX
nH]c(Cc4[nH YMETHYLB
Jcc(CCC(0)= ILANE
0)c4CC(0)=
O)c(CCC(0O)
=0)c3CC(0)
=0)c(CC(0)
=0)c2CCC(
0)=0)c(CCC
(0)=0)c1CC
(0)=0
381 | 7412-77- Protoporphyrin | Cclc[nH]c(C ttp://biocyc.or
3 ogen c2[nH]c(Cc3 g/HUMAN/N
[NH]c(Cc4[n EW-
H]c(C)c(C=C IMAGE?0bje
)c4C)c(C)c3 ct=PROTOPO
CCC(0)=0)c RPHYRINOG
(CCC(0)=0) EN
c2C)clC=C
382 | 2624-63- COPROPORP | Cclc[nH]c(C http://biocyc.o
7 HYRINOGEN | c2[nH]c(Cc3 ra/HUMAN/
_ [NH]c(Cc4[n NEW-
H]c(C)c(CC IMAGE?0bje
C(0)=0)c4C ct=COPROP
)c(C)c3CCC( ORPHYRINO
0)=0)c(CCC GEN_I1I
(0)=0)c2C)c
1CCC(0)=0
383 | 553-12-8 PROTOPORP | Cclc[nH]c(C http://biocyc.o
HYRIN_IX =C2N=C(C= ra/HUMAN/
C3N=C(C=C NEW-
4ANC(=C)C(C IMAGE?0bje
=C)=C4C)C( ct=PROTOPO
C)=C3CCC( RPHYRIN_|I
0)=0)C(CC X
C(0)=0)=C2
C)clC=C
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384 6- CCcccee=C o [15]
Hydroxyicosa- | CC=CC=CC | "SI rSSsinagd
7,9,11,14- =CC(O)cccC
tetraenoic acid | CC(0)=0
385 | 83-88-5 RIBOFLAVIN | Cclcc2N=C3 https://biocyc.
C(=O)NC(= org/compound
O)N=C3N(C ?0rgid=HUM
[C@@H](O) AN&id=RIB
[C@@H](O) OFLAVIN
[C@@H](0)
CO)c2cc1C
386 | 59-02-9 alpha- Cc(c)cccr Atkinson, J.,
tocopherol C@@H](C) °| Manor, D.,
CCCICo@@ and Parker, R.
H](C)CCC|[C "Vitamin E."
@]1(C)CCc2 Encyclopedia
¢(C)c(0)c(C) of Biological
c(C)c201 Chemistry,
Elsevier,
2013, pp.
545-550.
387 | 14875- PROTOHEME | [Fe+2].Cclc( http://biocyc.o
96-8 CCC(0)=0)c Fe2+ ol ra/HUMAN/
2cc3[n- O NEW-
Je(ccdnc(ce5[ IMAGE?0bje
n- ct=PROTOH
]c(ccln2)c(C EME
)c5C=C)c(C)
c4C=C)c(C)c
3CCC(0)=0
388 | 13497- COBINAMID [Co+3].C[C http://biocyc.o
85-3 E @@H](0)C N ra/HUMAN/
NC(=0)CC[ ae el NEW-
C@]L(C)[C IMAGE?0bje
@@H](CC( & ct=COBINA
N)=0O)[C@H MIDE
]2[N-
]JC1=C(C)/C1
=N/C(=C\C3
=N/C(=C(C)
C4=N[C@]2
(O)C@@](C

J(CC(N)=0)[
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C@@H]4CC

C(N)=0)[C
@@](C)(CC(
N)=0)[C@@
H]3CCC(N)=
O)C(C)(O)IC
@@H]1CCC
(N)=0
389 ADENOSYLC | [Co+3].[CH2 L http://biocyc.o
OBINAMIDE - .%‘Q@- rg/HUMAN/
]C10C(C(0) e NEW-
CiO)nlcenc2 | oo IMAGE?0bje
c(N)ncnc21. ct=ADENOS
CC=C1IN=C( YLCOBINA
C=C2N=C(C MIDE
(C)=C3|N-
]JC(C)(C4N=
Cc(C)(cee(
=0O)NCC(C)
O)C4ACC(N)=
O)C(C)(cC(
N)=0)C3CC
C(N)=0)C(C
)(CC(N)=0)
C2CCC(N)=
0O)C(C)(C)C
1CCC(N)=0
390 | 362-66-3 STEAROYL- | CCCCCCCC http://biocyc.o
COA CCCCCCCC | g oniciic’ % rg/HUMAN/
CC(=0)SccC NEW-
NC(=0O)CCN IMAGE?0bje
C(=0)C(0O)C Ct=STEARO
(C)(C)COP( YL-COA
0)(=0)OP(O
)(=0)OCC1
OC(C(0)C1
OP(0)(0)=0
)nlcnc2c(N)
ncncl?
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391

154-87-0

THIAMINE-
PYROPHOSP
HATE

Cclncc(Cn+
]2¢csc(CCOP(
0)(=0)OP(O
)(0)=0)c2C)
c(N)n1

http://biocyc.o
rg/HUMAN/
NEW-
IMAGE?0bje
Ct=THIAMIN
E

392

57-55-6

propane-1,2-
diol

CC(O)COo

http://biocyc.o
rg/HUMAN/
NEW-
IMAGE?0bje
ct=PROPANE
-1-2-DIOL

393

2-
ketobutyr
ate

2-ketobutyrate

CCC(=0)C(=
0)[O-]

http://biocyc.o
rg/HUMAN/
NEW-
IMAGE?0bje
ct=2-
OXOBUTAN
OATE

394

110-17-8

FUM

0=C(0)C=C
C(=0)0

http://biocyc.o
ra/HUMAN/
NEW-

IMAGE?0bje
ct=FUM

395

12408-
02-5

Hydrogen ion

[H+]

https://biocyc.
org/compound
?orgid=HUM
AN&id=PRO
TON

https://www.e
bi.ac.uk/chebi

ICHEBI:2463
6
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396 | 73-24-5 ADENINE_2 Ncl[nH]cnc2 NH> http://biocyc.o
ncncl? rg/HUMAN/
N NEW-
O O ct=ADENINE
PN
397 6-amino-3- NC1INC(=0) https://www.h
[3,4- IN+](=CC=1 | 2"\ 4 mdb.ca/metab
dihydroxy-5- )C1OC(CO) / }ﬁo olitessHMDB
(hydroxymethy | C(O)C10 L 0000089
l)oxolan-2-yl]- 0
1H-pyrimidin-
3-ium-2-one
398 | 118-00-3 GUANOSINE | NC1Nc2c(nc https://biocyc.
n2C20C(CO org/compound
)C(0)C20)C ?0rgid=HUM
(=O)N=1 AN&id=GUA
NOSINE
399 | 902-04-5 | 212-988-2 | Deoxyguanosin | NC1Nc2c(nc http://biocyc.o
e n2C2CC(0) NHp rg/HUMAN/
monophosphat | C(COP(O)(O NP NH OH NEW-
e 2 )=0)02)C(= 5 . ,(Lo._‘ 7 IMAGE?0bje
O)N=1 =/ % uof 77| ct=Deoxygua
nosine
monophospha
te
400 | 3493-09- Deoxyguanosin | NC1Nc2c(nc L http://biocyc.o
2 e n2C2CC(0) U 0% | ra/HUMAN/
diphosphate 2 | C(COP(O)(= NG NEW-
O)OP(0)(0) }‘ N IMAGE?0bje
=0)02)C(=0 )"26) ct=Deoxygua
YN=1 - nosine
diphosphate
401 | 2800-34- 10-FORMYL- | NCINC2NC https://hmdb.c
2 THF 2 C(CN(C=0)c Hz\\f.u a/metabolites/
3cec(ce3)C(= \rff 1~ HMDB00009
O)NC(CCC( of TN 72
0)=0)C(0)= .
O)NC=2C(= e o
O)N=1 ”oﬁs
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402 | 134-35-0 5-METHYL- CN1C(CNc2 http://biocyc.o
THF 2 cce(cc2)C(= rg/HUMAN/
O)NC(CCC( NEW-
0)=0)C(0)= IMAGE?0bje
O)CNC2NC( ct=5-
N)=NC(=0) METHYL-
Cl=2 THE
403 | 4033-27- DIHYDROFO | NCINC2NC ttp://biocyc.or
6 LATE 2 C(CNc3ccce(c g/HUMAN/N
c3)C(=0O)NC EW-
(CCC(0)=0) IMAGE?0bje
C(0)=0)=N ct=DIHYDR
C=2C(=O)N OFOLATE
=1
404 | 50-70-4 SORBITOL OCC(0)C(0) http://biocyc.o
C(O)c(o)co ra/HUMAN/
HO\)\‘)\(\OH NEW-
IMAGE?0bje
ct=SORBITO
L
405 | 146-17-8 C17H21N409 | Cclcc2N=C3 http://biocyc.o
P C(=O)NC(= ra/HUMAN/
O)N=C3N(C NEW-
C(O)C(O)C( IMAGE?0bje
O)COP(O)(O ct=FMN
)=0)c2cclC
406 204-420-7 | Indole clccc2[nH]c https://biocyc.
cc2cl org/compound
?orgid=HUM
120-72-9 AN&id=IND
OLE
407 | 83-34-1 | 201-471-7 | 3-Methylindole | Cclc[nH]c2c [1-2]
ccecl?
408 | 109-97- | 2037247 Pyrrole clcc[nH]cl [3-4], [20]
7*
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409

118-92-
3*

2042875

Anthranilic
acid

NclcceeclC(
0)=0

HoN

HO

https://hmdb.c
a/metabolites/

HMDB00011
23

and
https://biocyc.
org/compound
?orgid=HUM
AN&Id=ANT
HRANILATE

410

70-26-8

2007317

L-Ornithine,
(S)-2,5-
Diaminopentan
oic acid

C(CC(C(=0)
O)N)CN

https://hmdb.c
a/metabolites/

HMDB00002
14
and
https://biocyc.
org/compound
?orgid=HUM
AN&id=L-
ORNITHINE

411

39537-
23-0

475-290-9

L-Alanyl-L-
Glutamine

C[C@H](N)
C(=O)N[C@
@H](CCC(N
)=0)C(0)=0

https://biocyc.
org/compound
?0rgid=MET
A&id=CPD-
13403
and
https://hmdb.c
a/metabolites/
HMDB00286
85

412

14486-
03-4

238-487-9

L-
Methionylglyci
ne

CSCC[C@H]
(N)C(=0)NC
C(0)=0

NH) OH

H3C /\/?\[TNHA

https://hmdb.c
a/metabolites/

HMDB00289
73

413

107-35-7

203-483-8

Taurine

NCCS(0)(=
0)=0

N /OH
TN

@)

https://biocyc.
org/compound
?orgid=HUM
AN&id=TAU
RINE
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https://hmdb.c
a/metabolites/

HMDB00002
51

414

107-95-9

203-536-5

beta-Alanine

NCCC(0)=0

HoN

OH

org/HUMAN/
substring-
search?type=

NIL&object=
107-95-9

415

1188-37-
0

214-708-4

N-Acetyl-L-
glutamic acid

OC(=0)CC|

C@@H](C(=

0)O)NC(=0)
C

OH

O NH
Y 0
CH=2
O OH

https://hmdb.c
a/metabolites/

HMDB00011
38
and
https://biocyc.
org/compound
?orgid=HUM
AN&Iid=ACE
TYL-GLU

416

1184-78-
7

214-675-6

Trimethylamin
e oxide

CIN+](C)(C)
[O-]

CH3
. + ;
H3C——-N —a0

CH3

https://hmdb.c
a/metabolites/

HMDB00009
25
and
https://biocyc.
org/compound
?0rgid=HUM
AN&Id=TRI
METHYLAM
INE-N-O

417

2719-08-
6*

220-318-5

Methyl N-
acetylanthranil
ate

COC(=0)clc
ccccINC(C)
=0

M3\

NH

04
CH3

[8-0],[16-18]
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https://biocyc.org/HUMAN/substring-search?type=NIL&object=107-95-9
https://biocyc.org/HUMAN/substring-search?type=NIL&object=107-95-9
https://hmdb.ca/metabolites/HMDB0001138
https://hmdb.ca/metabolites/HMDB0001138
https://hmdb.ca/metabolites/HMDB0001138
https://hmdb.ca/metabolites/HMDB0001138
https://hmdb.ca/metabolites/HMDB0000925
https://hmdb.ca/metabolites/HMDB0000925
https://hmdb.ca/metabolites/HMDB0000925
https://hmdb.ca/metabolites/HMDB0000925

418 | 41270- 255-287-7 | Methyl N- COC(=0)clc TN ° [8-9],[16-18]
80-8* formylanthranil | ccccINC=0 0
ate
NH
-
419 | 579-93- N- OC(=0)clcc o [8-9],[16-19]
1* Benzoylanthra | cccINC(=0) \
nilate clcceecl NH
OH
o)
420 | 119-68- | 204-343-9 | 2- CNclcccecl s https://hmdb.c
6* (Methylamino) C(0)=0 / a/metabolites/
benzoic acid a HMDB00326
o 09
and
HO https://biocyc.
org/gene?orgi
d=HUMAN&
Id=ENSG000
00119686-
MONOMER
421 | 38837- glutamyl-valyl- | CC(C)[C@H - 5 [10-11]
70-6 glycine J(NC(=0)CC | |, © ona U (
IO A 1 Gl
O):O)C(:O) - h3C CHz
NCC(0)=0
422 | 5550-12- Guanosine 5'- [Na+].[Na+]. N ] [12]
g** monophosphat | NCINC(=0) Na Na
Munro e disodium salt | c2nen([C@
DB @H]30[C@
H](COP([O- |
D([O-
D=olcee | .9
HIO)C@H] | *
30)c2N=1
423 | 59-02-9 alpha- Ccc(c)ccct Atkinson, J.,
tocopherol C@@H](C) °| Manor, D.,
CCC[C@@ and Parker, R.
H](C)CCC|[C "Vitamin E."
@]1(C)CCc2 Encyclopedia
¢(C)c(0)c(C) of Biological
c(C)c201 Chemistry,
Elsevier,
2013, pp.
545-550.
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https://hmdb.ca/metabolites/HMDB0032609
https://hmdb.ca/metabolites/HMDB0032609
https://hmdb.ca/metabolites/HMDB0032609
https://hmdb.ca/metabolites/HMDB0032609

424 | 673-06-3 | 2116035 Phenylalanine | NC(Cclcccc https://hmdb.c
¢1)C(0)=0 0 NH2 a/metabolites/
HMDB00001

Pawe)l
425 | 138-08-9 | 2053122 Phosphoenolpy | OC(=0)C(= https://hmdb.c
ruvic acid C)OP(0)(0) o Ho a/metabolites/
=0 y/( \_—o | HMDBO00002

HO' ° \OH 63
426 | 73-24-5 Adenine Nclnc[nH]c2 NH, https://hmdb.c
ncncl2 a/metabolites/
N N HMDBO00000

Qo |

N NH

427 |84-80-0 |279-052-3 | VITAMIN K1 | CC(C)CCC] . e https://pubche
C@@HIC) | v~~~ L, | mncbinim.ni
CCC[C@@ Q- h.gov/compou
H](C)ccc/c nd/5284607

(C)=C/CcC1C and
(=O)c2ccccc [21,23 and

2C(=0)C=1C 25]
428 | 79-83-4 | 2012290 D-Pantothenic | CC(C)(CO)[ OH o https://pubche
acid; C@@H](0) 17(”3)0]\ /\/[% m.ncbi.nlm.ni
Vitamin B5 C(=0O)NCcCC NH o | h.gov/compou

(0)=0 W) nd/6613,

https://nutritio
n.basf.com/qgl

obal/en/huma
n_

nutrition/portf
olio/vitamins/

vitamin-
b5?utm_sourc

e=chatgpt.co
m

htigs:/lods.od.

nih.gov/factsh
eets/Pantothen

icAcid-
Consumer/?ut
m_source=cha

tgpt.com, and
[23,25]
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https://pubchem.ncbi.nlm.nih.gov/compound/5284607
https://pubchem.ncbi.nlm.nih.gov/compound/6613
https://pubchem.ncbi.nlm.nih.gov/compound/6613
https://pubchem.ncbi.nlm.nih.gov/compound/6613
https://pubchem.ncbi.nlm.nih.gov/compound/6613
https://nutrition.basf.com/global/en/human-nutrition/portfolio/vitamins/vitamin-b5?utm_source=chatgpt.com
https://nutrition.basf.com/global/en/human-nutrition/portfolio/vitamins/vitamin-b5?utm_source=chatgpt.com
https://nutrition.basf.com/global/en/human-nutrition/portfolio/vitamins/vitamin-b5?utm_source=chatgpt.com
https://nutrition.basf.com/global/en/human-nutrition/portfolio/vitamins/vitamin-b5?utm_source=chatgpt.com
https://nutrition.basf.com/global/en/human-nutrition/portfolio/vitamins/vitamin-b5?utm_source=chatgpt.com
https://nutrition.basf.com/global/en/human-nutrition/portfolio/vitamins/vitamin-b5?utm_source=chatgpt.com
https://nutrition.basf.com/global/en/human-nutrition/portfolio/vitamins/vitamin-b5?utm_source=chatgpt.com
https://nutrition.basf.com/global/en/human-nutrition/portfolio/vitamins/vitamin-b5?utm_source=chatgpt.com
https://nutrition.basf.com/global/en/human-nutrition/portfolio/vitamins/vitamin-b5?utm_source=chatgpt.com
https://nutrition.basf.com/global/en/human-nutrition/portfolio/vitamins/vitamin-b5?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/PantothenicAcid-Consumer/?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/PantothenicAcid-Consumer/?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/PantothenicAcid-Consumer/?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/PantothenicAcid-Consumer/?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/PantothenicAcid-Consumer/?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/PantothenicAcid-Consumer/?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/PantothenicAcid-Consumer/?utm_source=chatgpt.com

429 | 58-85-5 | 2003993 | D-Biotin OC(=0)cccC o https://pubche
(biotin; vitamin | C[C@@H]1 m.ncbi.nlm.ni
H; coenzyme SC[C@@H] h.gov/compou
R) 2NC(=O)N[ nd/171548,
C@H]12 NH__ https://ods.od.
o= HJ:,S nih.gov/factsh
N . ..
eets/Biotin-
Consumer/?ut
m_source=cha
tgpt.com and
[23,25]
430 | 13422- 236-535-3 | Methyl C[Co+2].CC( https://ods.od.
55-4 cobalamin CNC(=0)CC nih.gov/factsh
(MeCbl; clre)c(ce( | o eets/VitaminB
mecobalamin; | N)=0)C2[N- 12-
co- N\C1=C(\C)/ Consumer/?ut
methylcobalam | C1=N/C(=C\ m_source=cha
in) C3=N\C(=C( tgpt.com and
\C)C4=NC2( [23-25]
C)C(C)(cc(
N)=0)C4CC
C(N)=0)C(C
)(CC(N)=0)
C3CCC(N)=
O)C(C)(C)C
1CCC(N)=0)
OP(JO-
)(=0)0C1C(
CO)OC(C10
)nlcnc2cc(C)
c(C)cc21
431 | 131-99-7 Inosine 5'- OC1C(COP( o . /6" .| https://biocyc.
monophosphat | 0)(0)=0)OC | e=</_, org/compound
e (C10)nlenc2 v/ :;I,OH N M ?orgid=HUMA
C(:O)NC:N N&id=IMP
c2l

*The assignment of the substances to Cramer Class I, based on Rule R1 (biological normality) is
supported by their metabolic fate and structural similarity to endogenous compounds. These
substances belong to the group of anthranilate derivatives, which are closely related to anthranilic
acid, an intermediate in the metabolism of tryptophan and a naturally occurring compound in the
human body. They are metabolized via well-established N-acetylation pathways to non-toxic,
readily excreted products, representing normal detoxification processes in humans. According to
JECFA (WHO Food Additives Series No. 201), anthranilate derivatives have been evaluated by
experts and assigned to Cramer Class I.
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https://ods.od.nih.gov/factsheets/VitaminB12-Consumer/?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/VitaminB12-Consumer/?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/VitaminB12-Consumer/?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/VitaminB12-Consumer/?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/VitaminB12-Consumer/?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/VitaminB12-Consumer/?utm_source=chatgpt.com
https://ods.od.nih.gov/factsheets/VitaminB12-Consumer/?utm_source=chatgpt.com

**The substance (CAS 5550-12-9) is structurally related to cyclic nucleotides, such as cyclic AMP
and cyclic GMP, which are well-established endogenous signaling molecules in human
physiology. These compounds are naturally formed and metabolized in the human body as part of
normal biochemical processes and are rapidly regulated and excreted. Furthermore CAS 5550-12-
9 represents the dissociated (ionic) form of 5’-guanylic acid (CAS 85-32-5) i.e. GMP, an
endogenous nucleotide involved in normal cellular metabolism. As such, it reflects a
physiologically relevant form present under biological conditions, where dissociation occurs
naturally in aqueous environments. Therefore, its structural similarity to endogenous metabolites
and its involvement in physiological pathways support its identification as a biologically normal
substance and its assignment to Cramer Class | according to Rule R1. According to the Munro
database, the substance (CAS 5550-12-9) is classified as Cramer Class I.
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