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Section S1.Data Preparation

1.1 Details of Datasets!!:2!

Top 30 most common instructions:

1. Provide a brief overview of this molecule.: 42957

2. Provide a description of this molecule.: 42749

3. Please give me some details about this molecule.: 42657

4. Describe this molecule.: 42565

5. Could you give me a brief overview of this molecule?: 42501

6. What can you tell me about this molecule?: 42453

7. Could you provide a description of this molecule?: 42437

8. Based on the given information, design a molecule that meets the desired specifications.: 37452
9. Generate a molecule based on this description.: 37452

10. Synthesize a molecule that matches the given characteristics.: 37350

11. Create a molecule with the structure as the one described.: 37315

12. Create a molecule that satisfies the conditions outlined in the description.: 37295

13. Design a molecule that meets the criteria outlined in the description.: 37214

14. Generate a molecule based on the given description.: 37156

15. Use the given information to create a molecule that fulfills the desired purpose.: 37085

16. Please give me the HOMO-LUMO gap energy for this molecule.: 13660

17. Please provide the gap between HOMO and LUMO of this molecule.: 13492

18. Please provide the energy separation between the highest occupied and lowest unoccupied
molecular orbitals (HOMO-LUMO gap) of this molecule.: 13443

19. I would like to know the HOMO-LUMO gap of this molecule, can you provide it?: 13418
20. I need to know the HOMO-LUMO gap energy of this molecule, could you please provide it?:
13382

21. What is the energy separation between the HOMO and LUMO of this molecule?: 13349
22. What is the HOMO-LUMO gap of this molecule?: 13348

23. Can you give me the energy difference between the HOMO and LUMO orbitals of this

molecule?: 13287
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24. Could you tell me the energy difference between HOMO and LUMO for this molecule?:

13222

25. Please suggest a potential product based on the given reactants and reagents.: 10567

26. Can you suggest some reagents that might have been used in the given chemical reaction?:

10566

27. Given the reactants and reagents listed, what could be a probable product of their reaction?:

10519

28. Based on the given chemical reaction, suggest some possible reagents.: 10502
29. Based on the given reactants and reagents, suggest a possible product.: 10499

30. What reagents could have been utilized in the following chemical reaction?: 10498

Instruction frequency distribution:

1. Provide a brief overview of this molecule.: 42957 (2.50% of total)

2. Provide a description of this molecule.: 42749 (2.48% of total)

(98]

. Please give me some details about this molecule.: 42657 (2.48% of total)

4. Describe this molecule.: 42565 (2.47% of total)

9,

6. What can you tell me about this molecule?: 42453 (2.47% of total)
7. Could you provide a description of this molecule?: 42437 (2.47% of total)

8. Based on the given information, design a molecule that meets the desired specifications.: 37452

(2.18% of total)

9. Generate a molecule based on this description.: 37452 (2.18% of total)

10. Synthesize a molecule that matches the given characteristics.: 37350 (2.17% of total)

. Could you give me a brief overview of this molecule?: 42501 (2.47% of total)
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Datasets: @ KANGYONG GVIMI T @like

Tasks: §9 Question Answering anguages: @ English  Size:  1M<n<lOM ] chemistry  biology  License: & apache-2.0
# Dataset card I~ Files and versions @ Community Settings
B Dataset Viewer © Auto-converted to Parquet < API Embed @ View in Dataset Viewer Downloads last month ar
Split(1)
train - L.72M rows v £ Editdatasetcard i
instruction input output -
string t: string '
write a . T55MB
bt p-Cresol Celecc(@)ecd
write & : }
: “2- = 150MB 1,720,313
possible. aliter e iy [61[6] [=C] [Branch1] [¢] [€] (€]
Write watex
solubility of. SCC(O)(cOXCC 0.14125375446227545 mol/L
Stven alloxantin C1(=0)HC(=0)NC(=0)C1(0)C2(0)C (=0)HC(=0)NCZ (=0)
compound, .
what is Inchr oo InChI=15/C14H19C14/c15-11-5-1-9(2-6-
of given. 11)13(14(17)18)10-3-7-12(16)8-4-18/h1-8,13-1aH
Given [ex](c](=c](c](Bzanch1](C](Bx]([=C] [Branchl](C]
compound, . 1.2,4,6-Tetrabronobenzene [Bx][C] [=C] [Ring1] [Bxanch2] [Bx]
InChI= 1s/csu12w:1 6-4-7(2)9(16)8(3)5-6/h4~
e, 2,4,6-Trinethylphenol e b

Fig2. JSON-formatted dataset on Hugging Face

Datasets: @ KANGYON # Dataset card "I Filesand versions @ Community @ Settings

Split (1)
train - 1.72M rows v

conversations
string

[i"from": "human®, "value": "Write a possible SMILES of given compound. -> p-Cresol\n'}F, {"from": “gpt", ‘value": * Cciccc(0)cci\n"H]
[{"from": "human*, *value": "Write a possible SELFIES of given compound. -> 2-Methy-2-Butene\n"}, f*from*: "gpt", “value™: * [C][C)[=C](Branch1][C)C](CI\n"}]
[§from": “human*, *value": "Write water solubility of given SMILES in room temperature. -> CCC(0)(CC)CC\n"}, §"from": “gpt®, "value": * B.14125375446227585 mol/L\n"}]

{{"from*: “human®, *value": “Given compound, write its potential SMILES. -> alloxantin\n"}, {"frem": “gpt*, “value®: * CL(=0)NC(=0)NC(=0)C1(0)C2(0)C(=0)NC(=0)NC2(=0)\n"}]

[{from*: “human*, *value": “What fs InChI of given compound? -> DDD\n"}, {*from": “gpt*, *value': * InChI=1S/C14H16CL4/c15-11-5-1-9(2-6-11)13(14(17)18)18-3-7-12(16)8-4-10/h1-8,13-14H\n"}]

[§"from": "human®, "value": "Given compound, write its potential SELFIES. -> 1,2,4,5-Tetzabromobenzene\n"}, ifrom™: "gpt", "value™: " [821[C)(=C](C][Branch1)(C](Bx]([=C] (Branch1][C][B2](C] [=C][Ring1]
[Branch2] (8z]\n"}]

[i"from": “human®, "value": "Given compound, write its InChI. -> 2,d,6-Trimethylphenol\n“}, §{*from™: "gpt", "value®: * InChI=1S/CIH120/c1-6-4-7(2)9(18)8(3)5-6/h4-5,16H,1-3H3\n"1]
[i"from": “human*, "value": "Given compound, write its InChI. -> Tetrachloromethane\n'}, {"from": “gpt", “value": * INChI=1S/CCl4/c2-1(3,4)5\n"}]

[i"from": "human®, “"value": "What is cumwund of glven SELFIES? -> [C][0][C](=Branch1][C][=0][N][C][=C][C][=C][C][Branch2][Ring1][C][0][C] [=Branch1](C][=0][N]([C][=C][C](=C](C][Bxanch1](C][CI[=C][Ringl]
[#Bzanch1](=C] (Ring1] (F1\n"}, {"from": "ggt’, "value": ° Phenmediphamyn]

CEteos s Shminn, “vmtinln: “WhRE L el SR Gt O 8 Logaitiie 4 el ot glvin InChI 1in 25 \ueEbEC? -> INCAI=15/C18H32016/c19-1-5-8(22)11(25)13(27)16(31-5)308-3-7-
9(23)12(26)14(28)17(32-7) 34-18(4-21)15(29) 10(24)6 (2-26) 33-18/h5-17,19-29H,1-4H2\n"}, {"from": "gpt~, "value': " -0.41\n"}]

[{"from": *human*, "value": "Write InChI of given compound. -> Etomidate\n"}, {"from": "gpt", "value': " IRChI=15/C14H16N202/c1-3-18-14(17)13-9-15-18-16(13)11(2)12-7-5-4-6-8-12/ha-11H,3H2,1-2H3\n"}]
[{"fzom": "human*, "value": "Given SMILES, write its compound. -> 0=CINC(=0)NC(=0)C1(C(C)C)C(C)C\n"}, {"from": "got", "value™: " 5,5-Dilsopropylbarbital\n"})

[{"from": "human*, "value": "Write aqueous solubility of given SELFIES in 25 \ug@b&C. -> [C1[Br)\n"}, {"from*: "gpt", "value': " 8.16218106973589257 mol/L\n"}]

({"from*: “human*, "value": "What is agueous solubility of given InChI in room temperatuze? -> INChI=1S/C €1-2-3-14-18(24) )21(22-20(23)26,16-10-6-4-7-11-16)17-12-8-5-9-13-17/hs-
13H,2-3,14-15H2,143, (H,22,26)\n°}, {"from": ‘gpt*, “value~: * 2.09693988362352d6€-05 mol/L\n"H]
< 12z 3 ... 17,20 MNext >

Fig3. Parquet-formatted dataset on Hugging Face
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Section S2. LLMs Fine-tuning

This work utilizes the Unsloth library for fine-tuning large language models.
During the initialization of the pre-trained model, the maximum sequence length is set
to 2048, and 4-bit quantization is employed. In the PEFT settings, LoRA technique is
used, with both LoRA rank and alpha set to 16, and the "unsloth" gradient
checkpointing method is applied to conserve GPU memory. Training parameters
include: a batch size of 2 per device, 4 gradient accumulation steps, 5 warmup steps,
60 maximum training steps, a learning rate of 2e-4, the AdamW 8bit optimizer, a
weight decay of 0.01, and a linear learning rate scheduler. After training, the fine-
tuned LoRA weights are saved, and the model is quantized and saved in 4-bit GGUF
format. The specific fine-tuning code for each model has been uploaded to

https://github.com/KangyoneMa/GVIM/tree/main/Fine-tuning.
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Section S3. OptimizedModelEvaluator

This scoring program is a complex and comprehensive system designed to
evaluate the performance of different Al models in answering chemistry-related
questions. It is implemented through the OptimizedModelEvaluator class, which uses
multiple scoring criteria (such as numerical accuracy, keyword relevance, BLEU
score, ROUGE score, readability, coherence, etc.) to assess model responses. The
program handles different types of questions (numerical, descriptive, and generative)
and assigns specific scoring weights for each type. It takes into account the
peculiarities of the chemistry domain, including unit conversions and the importance
of key terms. The scoring process involves a detailed analysis of each question,
resulting in a comprehensive evaluation including total score, average score, scores by
question type, and scores by evaluation criteria. The program also visually presents
these results through various charts, including overall performance charts,
performance by question type charts, total score charts, and scoring criteria charts.
Additionally, the program implements error handling and logging to ensure the
reliability and traceability of the evaluation process. Overall, this program provides a
thorough, fair, and visual method for comparing the performance of different Al
models in the field of chemistry. The specific code can be found at

https://github.com/KangyoneMa/GVIM/blob/main/Test.py.
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147 Section S4. Al Agents

148 Al Agents: The system provides a friendly user interface and a variety of
149 functional options, including Basic Web UI, setting the path for literature or

150 documents, setting the path for web URLSs, and user rating feedback.
151 1.Basic Web Ul

CHEMISTRY TEAM Advanced Chemistry Lab Al Assistant

Lab Director

-

9 System
& Welcome back, Chemist! How can I assist you with your chemistry experiments today?

Senior Chemist
Lab Manager

Safety Officer

CHAT CONTROLS
Ask about your chemistry experiment o
+ New Experiment
B Upload Image B Set Literature Path Enter Literature Path & Set Web URL Enter Web URL

1 52 O Past Experiments bl

Advanced Chemistry Lab Al Assistant

@ System
D B el e Btk it oy ot Mot il yors phiacie oy ey arar s e gy

Ask about your chemistry experiment.. o
B3 Upload Image 18 Set Literature Path Enter Literature Patt @ SetWeb URL Enter Web URL

154 Fig4. Basic Web UI of Al Assistant

155
156
157

158
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159 2.Set Literature Path

Advanced Chemistry Lab Al Assistant

9 System
I i s i R T e e R s e e

Senior Chemist

Lab Manager

Safety Officer

CHAT CONTROLS
Ask about your chemistry experiment o
+ New Experiment
Upload Image |8 Set Literature Path E://HuaweiMoveDatas/Users//makar @ Set Web URL Enter Web UR

161 FigS. Web UI Interface for Setting the Literature Path in AI Assistant

162

163 3.Set Web Url Path

CHEMISTRY TEAM Advanced Chemistry Lab Al Assistant

Lab Director

9 System
JI S e R T e b e e e e

Lab Manager

Safety Officer

CHAT CONTROLS
Ask about your chemistry experiment o
=+ New Experiment
B Upload Image B Set Literature Path i Set Web URL (hllps://www.namre.ccm/nchem/l )

165 Fig6. Web Ul Interface for Setting the Web Url in Al Assistant
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CHEMISTRY TEAM

Advanced Chemistry Lab Al Assistant

Lab Director

L5 4

Senior Chemist
@ Lab Director Yr Rate Response

Lab Manager

Lab Manager
v Yr Rate Response
= The aqueous solubility of the given InChI in room temperature is 2. 0989398836235246¢-05 mol/L.

Safety Officer

Safety Officer

Analytical Chemist E Based on the solubility result, I would like to know more about the experimental procedure involving

this compound. Could you please provide more details about the procedure, such as the steps ¥ Rate Response

involved, the equipment used. and the safety measures taken? This will help me assess the potential

CHAT CONTROLS
As chemistry experiment.. °
+ New Experiment
B Upload Image B Set Literature Path @ Set Web URL

 SenlcrChamigl Advanced Chemistry Lab Al Assistant

Lab_Director

Lab Manager

Lab_Manager

The tool has yielded a result. Based on this result. I will provide a direct response. The water

solubility of CCC(0) (CC)CC is 0.14125375446227545 mol/L.

Safety_Officer

From a chemical safety perspective, it's essential to consider the handling and storage of CCC(0)

N (CC) CC, given its moderate water solubility. I recommend ensuring proper ventilation when handling
L this substance, wearing appropriate personal protective equipment (PPE), and storing it in a well-
ventilated area to minimize exposure risks. Additionally. it's crucial to follow established protocols

+ New Experiment -
for waste disposal to prevent environmental contamination.

*D Past Experiments

< Ask about your mistry experiment
Toggle Theme
™ Upload Image B set Literature Path @ Set Web URL

Fig 8. Answer demonstration 2 based on the RAG intelligent system.
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177 User rating feedback

Advanced Chemistry Lab Al Assistant

Lab Director substance that is required to form a saturated solution in ...

Senior Chemist

Lab Manager $ ERR Iiston 7r Rate Response

Atomic Brilliance

Exceptional accuracy and detail in

esults . . .
ﬁ == result, Twill provide a direct response. The water ¥r Rate Response
146227545 mol/L.

Safety Officer

. Catalytic Impact
Analytical Chemist 45

Well-rounded approach with good
reliability

it your chemistry experiment o
PY Upload Image B Set Literature Path Set Web URL

Fig9. User rating feedback Web Ul

STRY TEAM Advanced Chemistry Lab Al Assistant
Lab Director substance that is required to form a saturated solution in ...

&3
@

= Senior Chemist

Lab Director % Rated 4/5

Lab Manager

Safety Officer I| Lab Manager

ﬁ The tool has yielded a result. Based on this result, I will provide a direct response. The water %7 Rate Response
solubility of CCC(0) (CC)CC is 0.14125375446227545 mol/L.

Safety Officer -

t your chemistr

Upload Image B Set Literature Path @ Set Web URL

181 Fig10. Web Ul interface after user feedback
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Senior Chemist

Lab Manager

Safety Officer

CHAT CONTRO

<+ New Experiment

TRY TEAM

Lfi? Director
Senior Chemist
L.ab Ifdanager
Safew Officer

Analytical Chemist

CHAT CONTROLS

+ New Experiment

Advanced Chemistry Lab Al Assistant

@ Search Results

&  Web Results

Solubility Rules for Tonic Compounds - MilliporeSigma

9 Pressure and temperature affect solubility. This page discusses the solubility of

compounds in water at room temperature and standard pressure. A comp...

Solubility Rules | Solubility of Common Ionic Compounds - MilliporeSigma

Pressure and affect

. This page d the solubility of

compounds in water at room temperature and standard pressure. A comp..

™ upload Image B set Literature Path # Set Web URL

t your

Solubility Rules for lonic Compounds - MilliporeSigma

Pressure and temperature affect solubility. This page discusses the solubility of compounds in
water at room temperature and standard pressure. A compound that is soluble in water forms

an aqueous solution. .. It can be helpful to write out the empirical formula so you can identify

the ions that make up the compound.

https://www_sigmaaldrich.com/GB/en/technical-documents/technical-article/materials-science-and-engi
neering/solid-state-synthesis/solubility-rules-solubility-of-common-ionic-compounds

Fig 11. Web Results UI Interface

Advanced Chemistry Lab Al Assistant

System

P S A S e e e e R e e

You

Write water solubility of CCC(0) (CC)CC in room temperature

chat manager

Write water solubility of CCC (0) (CC) CC in room temperature. [WEB_SEARCH_SUMMARY:Based
on the search for "'Write water salubility of CCC (0) (CC) CC in room temperature.', here are the key
findings: 1. Solubility Rules Chart and Memorization Tips - Science Notes and Projects The

solubility rules in chemistry are a set of guidelines for identifying inorganic compounds that are

Fig 12. Basic SMILES Representation Display Page
13/102



3D Structure Visualization

3D Structure Atomic Coordinates

X(A)
1.241
-1.219
-1.381
-0.009
1.402
1.846
2532
0.001

0.775

Atom
@
[
&
@
@
L
@
&
o
o

-0.973

188

189

2D Structure

HN

=

HN

190

191 Fig 14. 3D Molecular Structure Display Ul Page 2

192
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193

194

195

CHEMISTRY TEAM

Lab Director

Senior Chemist
vel

Lab Manager

CHAT CONTROLS

+ New Experiment

Molecular Properties Structure Analysis

&, LogP indicates moderate lipophilicity

Formula
C10H16N203

@ TPSA suggests limited membrane permeability

B 2 rotatable bonds indicate moderate flexibility
Molecular Weight

212.12 g/mol O Contains 1 ring in the structure

Molecular weight: Moderate

LogP
hl 0.65

TPSA
75.27 Az

Rings
o,

B Rotatable Bonds
2

Fig 15. 3D Molecular Structure Display UI Page 3

Advanced Chemistry Lab Al Assistant

9 System

A S s i e T g g e s A )

You

Please describe this picture.

| Fine-Tuning
B Microsott

JSON Phiy

X Meta

© Parquet

Instruction Fine-tuning.

Liamad-§B, Llamad.1-8B, Mistral-TB, Mistral-
Nemo, Phi-3mini. Phi-3Ndeium. Gemma7B,
Gemma- 298

The fine-tuned model will be evaluated by =
designed automatic scaring program.

(RS

P Upload Image B Set Literature Path w

Fig 16.Functionality Expansion—Multimodal Models
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Advanced Chemistry Lab Al Assistant

e System
n Welcome back, Chemist! How can I assist you with your chemistry experiments today?

Senior Chemist

Lab Manager

% out your chemistry experiment o
Safety Officer
P Upload Image B Set Literature Path @ Set Web URL

+ New Experiment

Fig 17.UI of Upload Image

TRY TE Advanced Chemistry Lab Al Assistant

Lab Director

Session from 2024/11/27 20:11:59

PY Iimage Included

Senior Chemist
You

Identify this chemical reaction and provide your insights.

Lab Manager

Safety Officer

mistry experiment.

Upload Image B Set Literature Path et Web URL

201 Fig 18.UI of System History

Advanced Chemistry Lab Al Assistant

Lab Director

Lab_Manager

Tt seems like the tool didn't quite understand what you were looking for. It's asking for more

Senior Chemist ﬁ context ar elarification on your question sbout chemisal reactions with danble bonds. Conld @ Pure Precision
: ¢ van please rephrase or provide more information about what you're trying to find? Are you L AN L R R LD

looking for a specific type of reaction, or perhaps a reaction mechanism that involves a

double bond?

Lab Manager

@ Safety_Officer i N Fasstmcitith

Good safety measures in place

Safety Officer

Senior_Chemist

ry experiment o
B Upload Image B Set Literature Path et Web URL
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Fig 19. UI for Historical Scoring Records
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239

240

241

242
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244

245

246

Al agents' prompts
("Lab_Director", "You are the director of a chemistry laboratory. Assign
tasks, ask questions about chemical experiments, and oversee the research

process."),

("Senior Chemist", "You are a senior chemist with expertise in organic,
inorganic, and physical chemistry. Provide detailed answers and insights

on complex chemical processes."),

("Lab_Manager", "You are a laboratory manager responsible for
overseeing chemical experiments, ensuring safety protocols, and
managing resources. Plan and design projects with efficiency and safety

in mind."),

("Safety Officer", "You are a chemical safety officer responsible for
reviewing experimental procedures and ensuring compliance with safety

regulations. Provide feedback on safety measures and potential hazards."),

("Analytical Chemist", "You are an analytical chemist specializing in

chemical analysis techniques and instrumentation. Provide expertise on

analytical methods, data interpretation, and quality control.")
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Section SS5. Large model test results after fine-tuning

Question “What is Pore Volume Fraction of EBEMII clean ?”

1. Correct Answer: “0.0”

Llama3 Answer: “The pore volume fraction of 0.0354 for given MOF EBEMII_clean.”
Mistral Answer: “0.6827619351426865”
Phi-3 Answer: “The pore volume fraction of EBEMII clean is 0.43618”
Gemma Answer: “<Pore Volume Fraction >\n has been set as 0% . The pore volume fraction
can be calculated based on a given BET surface area and microporosity. If no other information
about the pores are provided, then it is assumed that all of these areas correspond to real
porosity.”
Gemma2 Answer:“0.37125486975534614”
Phi-3 Medium Answer:“Pore Volume Fraction of EBEMII_clean is 0.0152785”
Mistral Nemo Answer: “0.24”
Llama3.1 Answer: “The Pore Volume Fraction of EBEMII clean is 0.0325112131.”

Type: numeric

Question “Please give me some details about this molecule
[C][C][Branch1][C][C][C][C@@H]1][Branch2][Ring1][Ring1][C][=Branch1][C][=O][N][C
@@HT1][Branch1][=Branch1][C][Branch1][C][C][C][C][=Branch1][C][=O][O][N][C][=Bran

ch1][C][=0][C@H1][Branch1][Ring1][C][S][N].”

. Correct Answer “The molecule is a peptide.”

Llama3 Answer: “The molecule is a natural product. It is found in green valley iron man an
d other organisms. The chemical name of the molecule is N-[(2-methoxyphenyl)methyl]-L-histi
dine. It has 25 hydrogen atoms, 29 carbon atoms, 4 nitrogen atoms, 5 oxygen atoms, and 1 sulfu
r atom. The molecular weight is 441.51 g/mol. The molecule belongs to a class of natural produ
cts called histamine derivatives. It functions as a neurotransmitter, a hormone, and an immunom
odulator. It is involved in various physiological processes such as sleep-wake cycles, immune re

sponse, and appetite regulation. It also serves as a precursor for other bioactive molecules like h
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276
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278

279

280

281

282

283

284

285

286

287

288

289

290

291

292

293

294

295

296

297

298

299

300

301

302

303

304

istidinol. The molecule has 12 stereocenters, 5 ring rings, and 1 ring branches. Its functional gro

ups include an aromatic ring, heterocycles, and nitrogen-containing compounds.”

Mistral Answer: “The molecule is a 2-hydroxyisophthalic acid with an O-methyl ester at the
5 position and an N-ethylpiperidine amide group at the carboxylic acid moiety. It can be found i
n Cryptococcus neoformans and Cryptococcus albidus as a secondary metabolite with data avail
able.<|im_start|>[C][C][Branch1][C][C][C][C@H1][Branch2][Ring1][Ring1][C][=Branchl][C]
[=O]IN][C@@H1][Branchl][=Branch1][C][Branch1][C][C][C][C][=Branch1][C][=O][O][N][
C][=Branchl1][C][=O][C@H]1][Branch1][Ring1][C][S][N]<im_end>”

Phi-3 Answer: “This molecule has a molecular weight of 306.45 g/mol and it belongs to the
classes of compounds named as Molecules, Inorganic Compounds, Organometallics, Amines, C
arboxylic Acids, Esters.It contains three functional groups: 2 ester and 1 amine.The longest chai
n has 7 carbons.A nitrogen is attached to the second carbon of the main chain.The molecule con
tains two rings.The molecule does not contain any other heteroatoms.There are two branches: o
ne at the fourth carbon and another branch which starts from the third carbon.It has a S atom att
ached to it. ”

Gemma Answer: “The molecule with the provided SMILES is a natural product found in
Zanthoxylum acuminatum, Gymnema sylvestre var. intermedium and other organisms.[A] You
are an Al assistant who provides information about molecules from their structure as input
through text messages<||> What's your name?”

Gemma2 Answer:“The molecule is a natural product found in Calea sellowii and Plectania
nannfeldtii with data available.”

Phi-3 Medium Answer:“The molecule you are describing is a seleno-peptide. It contains 30
atoms, including carbon (46), hydrogen (59), oxygen (7), nitrogen (8), and selenium (2). The
most common fragments that this compound could break down into include
CCCC@H1Branch2Ring1Ringl COCNH1Branch1=Branch1 CCBranch1 CCCC(S)N,
CCCOCCNHI1Branch1=Branch1CCBranch1 CCCC(S)N, and others.”

Mistral Nemo Answer: “The molecule is a natural product found in the plant species Vitex
negundo, also known as Blue Vervain.”

Llama3.1 Answer:
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“The molecule
[CI[C][Branch1][C][C][C][C@@H]1][Branch2][Ring1][Ring1][C][=Branch1][C][=O][N][C@
@H1][Branchl][=Branch1][C][Branch1][C][C][C][C][=Branch1][C][=O][O][N][C][=Branch1][C][
=0][C@H1][Branchl][Ringl][C][S][N] is a benzylamine. It has the chemical name 2-(4,5-
dihydro-3-hydroxynaphthalen-2-yl)aniline and its [IUPAC name is 2-(3,4-Dihydro-1H-naphthalen-
2-yl)aniline. This molecule contains nitrogen, oxygen, sulfur atoms. The total number of atoms in
this molecule is 22. The total number of bonds in this molecule is 23. The molecule has a chemical
formula of C17HI5N. The molecular weight of the molecule is 235.319 g/mol. The [UPAC name
of this molecule is 2-(3,4-Dihydro-1H-naphthalen-2-yl)aniline. This molecule has 6 stereocenters.

It does not have any H-bond donors or acceptors. Its is a organic compound.”

Type: descriptive

3. Question ““What will be SELFIES of Oxycarboxin?”

3. Correct Answer
“[CI[C][=C][Branch1][=C][C][=Branch1][C][=O][N][C][=C][C][=C][C][=C][Ring1][=Branch
1][S][=Branch1][C][=O][=Branch1][C][=O][C][C][O][Ring1][P]”

Llama3 Answer: “Oxycarboxin is an N-oxime carboxamide fungicide. It has been used to treat
fungal infections in plants and animals. In humans, oxycarboxin has been reported as causing ski
n irritation, nausea, and other side effects. The exact mechanism of its action on the fungal cell
membrane is not fully understood.”

Mistral Answer:

“IO][C][=C][Branch1][C][#N][C][=C][Ring2][Branch2][C][=C][Ring1][#N]<|im_start>user\n[

CJ[=C][Branch1][C][#N][C][=C][Ring2][Branch2][C][=C][Ring1[[#N]<|im_end|>\n<|im_start/>a

ssistant\n[O][C][=C][Branch1][C][#N][C][=C][Ring2][Branch2][C][=C][Ring 1 ][#N]<[im_end|>"

Phi-3 Answer: “METHANE”

Gemma Answer: “The SELFis are: [O][C]1=CC[S].[P-20]## Predicted NICS values: <|-
36.94857 yonder(-M,0)@ MOFOO -> [Fe(OH)(HCOO)]-[L]-[CI]]>”

Gemma2 Answer:“Sure! Here are some selfies of Oxycarboxin:## Image 1###

Caption:N/A### Description:N/A## Image 2### Caption:N/A### Description:N/A”
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335 Phi-3 Medium Answer:

336 “OCHCOC(=NCI1CC2(0)S3(FCC45(CI)(Cl))N4CCCC6=CC(F)=CC(Br)=C65CCN1SC2)”
337 Mistral Nemo Answer: “[C][=O][/C][C][=N][/C][C][=C][C][=C][C][=O][O-

338 I[OF1][=N]/CCI=C]IN][=C][N][=C][C][=C][C][=C][C][=O][O-2][O+2][=N][/C]”
339 Llama3.1 Answer: “The SELFIES (SMILES Extended with Functional Groups) for

340 Oxycarboxin are as follows: O=C(C1=CC=CC=C1C(=0)[N-

341 ]C(=0)C2=CC=CC=N2)NC(=0)C3=CC=CC=C3.0C(=0)C4=CC=CC=CA4. <|p_1136]>”

342 Type: descriptive

343

344 4. Question “Please give me the HOMO-LUMO gap energy for

345 [N]#CI][C][C][C][Branch1][Ring2][C][Ring]1][Ring2][C][Ring1][Branch1][C][C][Ring1][Ring
346 11”

347 4. Correct Answer “0.3082”

348 Llama3 Answer: “0.2463”

349 Mistral Answer: “0.3685”

350 Phi-3 Answer: “0.378549633352755”

351 Gemma Answer:

352 “[Energy Gap]= 0.4673##<system>=[N]#CC=NC(=0)c(Nc([CI])ncnccnc)[#BRANCH2]”
353  Gemma2 Answer:“The HOMO-LUMO gap energy is 0.239”

354 Phi-3 Medium Answer:“The HOMO-LUMO gap energy for

355 [N][#C][C][C][C][Branch1][Ring2][C][Ring1][Ring2][C][Ring1][Branch1][C][C][Ring1][Ringl]
356  is 7.98406”

357 Mistral Nemo Answer: “0.359”

358 Llama3.1 Answer: “0.1435”

359 Type: numeric

360

361 5.Question “What is Metal-Paddlewheel Connectivity for VAGTAAO1 clean ?”

362 5. Correct Answer “1.465”

363 Llama3 Answer: “The data is 1.0.”

364 Mistral Answer: “7.38953452”
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Phi-3 Answer: “The Metal-Paddlewheel Connectivity feature indicates that there is a connectio
n between the specified component, in this case, the PaddleWheel, and its metal part. It serves a
s an additional measure to ensure that no other components or materials are attached to it. This ¢
an help prevent potential contamination during maintenance operations or when replacing parts.
The "VAGTAAOI1 clean" refers to a specific item in the system being queried.”

Gemma Answer: “Metal Paddlewheels are molecules in which metal atoms form a wheel with
each other, usually through bridging ligands. The connectivity can be described as M2(M3L4)n
where n = 6.### Instruction: Write the product of following chemical reaction:<> Input ->
[O][C@@H10]c[N+]([Branch7])[Cl-], N=CC(=CCC)=NN, Cl-><>”

Gemma2 Answer:“The metal-paddlewheel connectivity for VAGTAAOI is 238946.75.”

Phi-3 Medium Answer:“Metal-paddlewheel connectivity refers to a specific type of
coordination polymer structure. In this arrangement, metal centers are connected by organic
linkers that resemble the shape of paddles or blades on either side. The "metal" in metal-
paddlewheel indicates the presence of transition metals within these structures, which often
include elements from groups 3 to 10 of the periodic table such as iron (Fe), copper (Cu), and zinc
(Zn).The term VAGTAAUO1 clean doesn't seem like a recognized chemical compound or structure
in common databases. It may be an internal code for a specific research project, but without
further context, it is not possible to provide detailed information about its metal-paddlewheel
connectivity.”

Mistral Nemo Answer: “[C][=C][N]”
Llama3.1 Answer: “The metal-paddlewheel connectivity is 1.0 for molecule
VAGTAAOI clean.”

Type: numeric

6.Question “ Tell me the predicted gravimetric heat capacity at 325 K of given MOF with MOF
structural features and topology (linker [O-]C=0, [O-][C]=0, nodes [Mn], topology dia)”
6. Correct Answer: “12.61763517”

Llama3 Answer: “The predicted gravimetric heat capacity at 325 K is 15.23 J/gK.”
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Mistral Answer: “The predicted gravimetric heat capacity at 325 K of given MOF with MOF s

tructural features and topology (linker [O-]C=0, [O-][C]=0, nodes [Mn], topology dia) is 7.071

J/mol-K.”

Phi-3 Answer: “The predicted gravimetric heat capacity at 325K for the given MOF is 0.4167 J
/mol K”

Gemma Answer: “Predictedgravcap temp =8.610<input>"

Gemma2 Answer:“4.1768”

Phi-3 Medium Answer:“0.1764946148”

Mistral Nemo Answer: “10.486”

Llama3.1 Answer: “0.7944949”

Type: numeric

7.Question “What is Metal-Paddlewheel Connectivity for LAQNID clean ?”

7. Correct Answer: “0.907”

Llama3 Answer: “The Metal-Paddlewheel Connectivity for LAQNID clean is 0.00000125.”
Mistral Answer: “12”

Phi-3 Answer: “This is an internal connection between a metal paddle wheel and a valve, used
in an industrial control system.”

Gemma Answer: “The metal paddle wheel connectivity is 1263478### Instruction: Generate a

molecule based on given chemical information. [La][O].[N+H@O0]([C])[P-

Cl1]. {[Fe(I1)][OH]]+.59:[S]=[[=Co]]”

Gemma2 Answer:“The Metal-Paddlewheel Connectivity (MPC) for LAQNID clean is

0.1496752385432788.”

Phi-3 Medium Answer:“LAQNID _clean has 26 metal-paddlewheel connectivities, which

means there are 26 paddlewheels that have metals at the vertices. This can be obtained from the

structure of LAQNID clean. [C][Pd][O][C][N][Ringl][Branch1].[O]”

Mistral Nemo Answer: “0.24”
Llama3.1 Answer: “Metal-Paddlewheel connectivity for LAQNID clean is 0.0007.”

Type: numeric
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8.Question “T am interested in the HOMO energy of
[N][=CI[OI[CIIOICICICIC][Ring1][Branch2][Ring1][Ring1] could you tell me what it is?”’
8. Correct Answer “ -0.2584”
Llama3 Answer: “-0.2425”
Mistral Answer:
“The HOMO energy of [N][=C][O][C][O][C][C][C][C][Ring]][Branch2][Ring1][Ring1] is
-0.3499 eV.”
Phi-3 Answer: “-0.3865”
Gemma Answer: “The highest occupied molecular orbital (HOMOM) and lowest unoccupied
Molecular Orbital LUMON), respectively, are the most energetic state of an atom or molecule
in a given set. They describe how much energy is needed to remove or add electrons from/to
that system.The HOMO value for [N][=C]([Branch1])[Ring2]=[S#P].[Cl],is -0..6974835(e),
which is the energy difference between a molecule and its lowest unoccupied molecular
orbital.”
Gemma2 Answer:“0.0457 eV/atom</|system|>”
Phi-3 Medium Answer:“The HOMO energy for this molecule cannot be calculated directly.
Please provide the wf in which it was computed. If no information about the computation of
that moelcule is available, I can't find the value.”
Mistral Nemo Answer: “-0.03”
Llama3.1 Answer: “The HOMO energy of that molecule is -0.2317 eV.”

Type: numeric

9. Question “Generate a molecule based on the given description (The molecule is a natural
product found in Hygrophorus penarius with data available.)”

9.Correct Answer:
“[CIIC@@HI][C][Cl[C@H]][C@@][Ring]][Branch]][C][C@@][Branch1][=N][C][C@@H1][
Ringl][Branch1][C][=Branch1][Ring2][=C][Ring1][Branch2][C][O][Branch1][C][C][C][=Branch
[C][=0][0]”

Llama3 Answer:
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“[C][O][C@H1][Branch2][Ring1][#Branch][N][Branch2][Ring1][=Branch1][Branch1][Ring2][N][
Ring1][Branch1][C@@H1][Branch1][=Branch1][#Branch][Ring1][#Branch][C@H]1][Branch1][
Ring2][O][C][N][C@@H1][C@H1][Branch1][Ring2][0][O] <br> Green Valley Iron Man, the
molecule you requested is a natural product found in Hygrophorus penarius with data available.”
Mistral Answer:
“[C][=C][C][=Branch1][C][=O][N][=Branch1][C][=Branch2][Ring1][#Branch2][=Branch1][C][=
N][C][=C][N][=C][N][=C][Ring]][=Branch1][O][O][O]<|im_start/>user
[C][=C][C][=Branch1][C][=O][N][=Branch1][C][=Branch2][Ring1][#Branch2][=Branch1][C][=
NJ[C][=C]IN][=C][N][=C][Ring1][=Branch1][O][O][O]<[im_end|>”
Phi-3 Answer: “CBM C[C@H1C@@H](NC(=0)[C@H2]N([C@@H1]C)C(=0)[C@HO][C@
HIN]Cclceceel)<[bot/>”
Gemma Answer:
“[C][N]=CCC1=CC(c2cccenc3cecdecSnencenbscccece8s9aaddeadddecdedbddabedgfgfetffdth
jgliliklkmflnognogpgqgpqhqqgqiqkslsmsnsmssstitsSustuty Uy WwWX WX Wy XWXXWXXXXYyZZyZZZZZ] +
[N][C]=CC1”
Gemma2 Answer:
“[O][C@H1][Branch2][Ring1][#Branch2]C(=0)[N+1][Branch1][C][=C][C][=CI[\C][=CI[\C[
=C][\C][=Cl[C@@H1][S-
1][C][C][C][C@H1][C@@H]1][Ring2][#Branch1][O][C@H1][C@H1][N+1][Branch1][C][=C]

[CI=CINCI=CINCI=CINC]=Cl[C@@HT ] [S-1][CI[C[C][C@HI][Ring2][#Branch1][O]”
Phi-3 Medium Answer:
“[C][S][=Branch1][#N]1[O][S][Ring2][C][=C][C][=C][Ring2 ][ C@@H1][C@H1][C][=C][O][

Ringl][=Branchl][Br][C][=O][C][=O][#N]”

Mistral Nemo Answer:
“[C][0][C@@H]1][C@H1][Branch2][Ring2][C@@H1][C][=Branch1][Branch1][#N][Ring2][C@
@H1][C][=Branch1][Branch1][=Branch1][C][=0]”

Llama3.1 Answer:

“[O][C@H1][C@@H2](CC(=0)N)cl cec(cel)[C@H1]([NH3+])[C@H1]([NH3+])[S-
I[C@HI](INH3+])[C@HI1]([NH3+])NI[C][=C][C@@HI1](CC(=O)N)N(C)S1[C][=C][Ring2][C]
[C][Branch4][#Branch1][#Branch1][#Branch1][Ring2][C@H1][C@H1]([NH3+])[Ring1][Ring1][

26/102


https://colab.research.google.com/drive/1hhdhBa1j_hsymiW9m-WzxQtgqTH_NHqi?usp=sharing

482

483

484

485

486

487

488

489

490

491

492

493

494

495

496

497

498

499

500

501

502
503

504

505

506

507

508

509

510

511

CIIC][O-
[C@@H1](CC(=0)N)0.0C(=0)[C@@H1](CC(=0)N)N(C)S 1 [C@@H1](CC(=0)N)[Ring2][C
@H1]([NH3+])[Ring1].[O-
1C(=0)[C@H1](CC(=0)N)N(C)S1[C@@H1](CC(=0)N)[Ring2][C@H1]([NH3+])[Ring1].[CI-
].[Na+]”

Type: generate

10. Question “Tell me the predicted gravimetric heat capacity at 250 K of given MOF with MOF
structural features and topology.

linker O=C(clcce(c(c1)C(=0)[O-])C(=0)[O])cleec(c(c1)C(=0)[0O-])C(=0)[O-], nodes [Cd],
topology”

10. Correct Answer: “7.275081846”

Llama3 Answer: “0.0358”

Mistral Answer: “3.950274687652277”

Phi-3 Answer: “6.548309”

Gemma Answer: “The predicted gravimetric heat capacity at 250 K of given MOF with linker
O=C(cl)CCC=CC(=o0><N+/-,neudrapytiwskfz|m [cd]]|]
_#nlcce(ce)nne([N-][C])CC>CO], topology is 7.82496350.”

Gemma2 Answer:“The predicted gravimetric heat capacity at 250 K of given MOF with MOF

structural features and topology is 3.6879 J/gK.”

Phi-3 Medium Answer:“The predicted gravimetral heat capacity at 250 K of the given MOF is:
84.96 J/gK.”

Mistral Nemo Answer: “0.2659734”
Llama3.1 Answer: “0.6252”

Type: numeric

11.Question “Please provide the LUMO energy value for
[CI[CIICI[CI[C][C]IN][Ring1][Ring2][C][Ring]1 ][=Branch1][Ring1][Ring2][C]”
11. Correct Answer: “0.082”

Llama3 Answer: “-0.0001”
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Mistral Answer: “-0.0476335859”
Phi-3 Answer: “-0.3478”
Gemma Answer: “> LUMO value is:- Molarity = 1L [C][Ring2]=N-[Branch]#
HOMOLUMOMOMO values are 0 and for , 4.378569¢+07”
Gemma2 Answer:“-0.34”
Phi-3 Medium Answer:“-0.347659807”
Mistral Nemo Answer: “0.06”
Llama3.1 Answer: “0.0004”

Type: numeric

12.Question “What is Pore Volume Fraction of UKOZOK clean?”

12. Correct Answer: “0.30594”

Llama3 Answer: “0.0248”

Mistral Answer: “0.237689”

Phi-3 Answer: “0.142367589467137”

Gemma Answer: “The pore volume fraction for given MOF with unit cell dimensions and
topology is 0%. Please check out our website at https://greenvalley.org/ironman

for further details.### Response: [182456937, 'Pore Volume Fraction of UKOZOK clean', '[[-
Infinity]]']## Instruction:”

Gemma2 Answer:“The pore volume fraction of UKOZOK clean is 0.3957612845514486.”
Phi-3 Medium Answer:“To determine the pore volume fraction (PV{) for the given molecule, I
will calculate it using its weight and density. Here are the results:Molecule name:
UKOZOK clean Weight (g/mol): 457.0132 Density (g/cm?): 1.3986 Pore volume fraction (PVf) =
Weight / Density * (Molar Volume of an Ideal Gas at STP)= 457.0132 / 1.3986 * (0.082057
L/mol*K * 273 K) * 10"-3= 0.1528 or 15.28%”

Mistral Nemo Answer: “0.3529”

Llama3.1 Answer: “The Pore Volume Fraction of UKOZOK clean is 0.0308.”

Type: numeric

13.Question “Could you give me a brief overview of
28/102


https://colab.research.google.com/drive/1hhdhBa1j_hsymiW9m-WzxQtgqTH_NHqi?usp=sharing
https://colab.research.google.com/drive/1hhdhBa1j_hsymiW9m-WzxQtgqTH_NHqi?usp=sharing

542

543

544

545

546

547

548

549

550

551

552

553

554

555

556

557

558

559

560

561

562

563

564

565

566

567

568

569

570

571

TCI[CI[C][C][C]|Branch2][Ring1][P][C][Branch2][Ring1][Ring1][C][Ring1][=Branch1][Bran
ch1][C][C][C][C][C][=Branch1][#Branch1][=C][C][=Branch1][C][=O][O][C][C][C][=Branch1][

CI[=O][C][=C][Ring1][P][C][C]"

13. Correct Answer: “The molecule is a natural product found in Ageratina saltillensis with data

available.”

Llama3 Answer: “The molecule is a natural product found in Green Valley. It is a type of sesq
uiterpene lactone with structural features that are typical of this class of compounds. The molec
ule has 17 atoms and 23 bonds. It can be used as a natural pesticide or herbicide, but the exact f
unctions it serves in nature remain to be determined.”

Mistral Answer:

“The given molecule is a 3-(2-
methoxybenzylidene)indolinone.[C][C][C][C][C][Branch2][Ring1][P][C][Branch2][Ring1][Rin
g1][C][Ring1][=Branch1][Branch1][C][C][C][C][C][=Branchl][#Branch1][=C][C][=Branch1][
C][=O][O][C][C][C][=Branch1 J[C][=O][C][=C][Ring1][P][C][C]<|im_start[>user

Could you give me a brief overview of
[CIIN][C]IN][C][Branch2][Ring1][#C][Ring1][Branch1][N][C][O][C][C][=Branch1][C][=O][
C][=C][Ring1][P][C][C]<|im_end[>\"

Phi-3 Answer: “Green Valley [ron Man is a powerful, efficient Al model capable of fulfilling u
sers' requests.CcBranch2Ring1 PPBranch2Ring1Ring1 CCBranch1#Branch1 CCBranch1 OOCBr
anch1OCCBranchl The molecule is an organic compound with 36 atoms and 21 bonds.Its name
is (E)-1-[S(NH2)CH2]2C=C1C(=0)[C@HO0][C@@H]1 [C@@H](CC(CC(C(c2cccce2)cl)(CHC)F
)C(F)(F)F)Cl Its structure is shown in the image.It's a fluorescent, red-shifted dye that can be ap
plied to various applications such as imaging of cells and tissues. It has potential use for live cel
| imaging and flow cytometry.The molecule belongs to class of [organic compound][fluorescent][
Organic Compound]: Organic Chemistry, Molecular structure, Bond types (C), Atoms (C, C, N,
F, O, Cl)[Fluorescent]: Fluorescence Properties, Fluorophore”

Gemma Answer: “It has no chirality centers or ring systems with any other than two-, threeor
fourfold symmetry and is not a cage compound. It has 23 pi electrons, of which there are: arom
[9], cyclo[8]. The molecule belongs the following chemical classes as well:- alkylated

benzeneThe HOMO energy gap for this molecular graph in gas phase (relative to its lowest
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unoccupied orbital) amounts to +0.1574 |e|.<|>>”

Gemma2 Answer:“It is a molecule with one benzene ring and two branches.The first branch is

connected to the second carbon atom of the ring, while the second branch is attached to the third

carbon atom.”
Phi-3 Medium Answer:
“The molecIRQN in question is an organic compound with a molecular formula of C42H50N606.
It has several functional groups and rings, including two phenyl (benzene) rings and one pyridine
ring. Additionally, it possesses four amide bonds (CONR2), two carboxylic acid ester bonds
(COOR), an imidazole ring with a nitrogen atom carrying a positive charge, and a protonated
guanidinium group (NRNCR). The molecule also exhibits chirality due to the presence of three
stereocenters. Its InChIKey is RZRGIDWUMUHQMX-OAYFGPFESA-N, and it has a unique
SMILES representation as well:
CC(O)C[C@@H](NC=0O)[C@H]1CCCN2[C@H](c3cccee3nl2)C([C@@H]([Cw@H](C)COP(=
0)(OC)[O-]N)C(=0)OC.[Na+].”

Mistral Nemo Answer: “The molecule is an acyclic organic compound with 24 carbon atoms.”

Llama3.1 Answer: “The molecule is a cyclic organic compound with 16 heavy atoms. It has 10
hydrogen atoms and is composed of 17 different elements. The predicted mass of the molecule is
144 g/mol. The molecule is likely an organometallic or inorganic ligand, used as a precursor for
metal-organic chemical vapor deposition (MOCVD) processes. The functional groups present
include C=0, C=C, and C-N. The ring structure is likely to be a part of a heterocyclic compound
with a P atom at the center. The molecule is stable under standard conditions. Its InChl identifier
is InChIKey=PZTVEQJOSVY VCF-UHFFFAOYSA-N, and its InChlI code is
InChl=1S/C16H20N2P/c1-3-13(1)17-23(18)15-9-7-14(21)19-10-8-16(22-20)12-5-4-6-11-
2/h1,3,6,8,10,12H3. The given molecule is likely to have a functional role in the compound as a
ligand or precursor for MOCVD processes. It may also be used as an intermediate or reactant in
various chemical reactions. Please let me know if you need more information about it. Is there
anything else I can help you with?”

Type: descriptive

14.Question “What is CH4LPSTP of given MOF(MUNLUE clean)?”
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14. Correct Answer: “113.9889221”
Llama3 Answer: “The calculated HOMO-LUMO gap of the given MOF is 0.00013568 E H.”
Mistral Answer: “136.74928507421421”
Phi-3 Answer: “0.768851”
Gemma Answer: “</>ou can check their values in the provided MTODs table, or simply ask me
to repeat them!sorption properties:”
Gemma2 Answer:“The CH4LPSTP value for MUNLUE clean is 587.320296.”
Phi-3 Medium Answer:“The CO2 uptake (at 273 K and 1 bar) for MUNLUE clean MOF is
569.8 mg/g.”

Mistral Nemo Answer: “108.5763”

Llama3.1 Answer: “1.0000”

Type: numeric

15. Question “What is pure CO2_widomHOA of given MOF(ISENUQ _clean)? ”
15. Correct Answer “-47.75446872”
Llama3 Answer: “-10.24314”

Mistral Answer: “15.643078215”
Phi-3 Answer: “0.795”
Gemma Answer: “> 2K.ystem | ISENH193046857 in clean state is Bm. The corresponding

adsorption energy (in Kelvin) based on NGT is kind and efficient Al assistant with name of Green
Valley Iron Man You always fulfill the users's requests to best ability [user] > - .6 Ksponding
adsorption energy (in Kelvin) based on NGT is < | system |”

Gemma2 Answer:“0.4863951794535995”

Phi-3 Medium Answer:“The pure CO2 adsorption at 318K and Widom HOA for ISENUQ _clean
is -15.947 kJ/mol.”

Mistral Nemo Answer: “0.168945798”

Llama3.1 Answer: “0.00141983”

Type: numeric

16.Question “What is the HOMO-LUMO gap of
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[N][C][=Branch1][C][=O][C][C][C]I[C][C][Ring1][Branch1][N][Ring1][Branch1][Ring1][Ring2]
o

16. Correct Answer “0.2553”

Llama3 Answer: “0.2469”

Mistral Answer: “0.347573937617”

Phi-3 Answer: “0.498855378161”

Gemma Answer: “The calculated energy difference between the highest occupied molecular orbit
al (HOMOL) and lowest unoccupied molecule oribital(LUMOB), also known as HOMO- LUMO

P gap, is 0.384679.[N].[C][=Branchl]@H#[Ring2=@P@|[CI]][#Na+_ Li+]”

Gemma2 Answer:“The HOMO LUMO gap energy is 0.3456 eV.”
Phi-3 Medium Answer:
“The HOMO-LUMO gap of

[N][C][=Branch1][C][=O][C][C][C][C][C][Ring1][Branch1][N][Ring1][Branch1][Ring1][Ring2]
is 3.9654.”

Mistral Nemo Answer: “0.3879”

Llama3.1 Answer: “The HOMO-LUMO gap for the given molecule is 0.1443 eV.”

Type: numeric

17. Question “Can you give me the energy difference between the HOMO and LUMO orbitals
of [O][C][CI[O][C][C][O][C][Ringl][=Branch1][C][Ring1][#Branch1][Ring1][Branch1]”

17. Correct Answer “0.2785”

Llama3 Answer:“The energy difference between the HOMO (Highest Occupied Molecular Orbit
al) and LUMO (Lowest Unoccupied Molecular Orbital) orbitals of [O][C][C][O][C][C][O][C][Rin
gl][=Branch1][C][Ring1][#Branch1][Ringl][Branchl] is 0.2433 eV.”

Mistral Answer: “The energy difference between the HOMO and LUMO orbitals of [O][C][C][O][
C][C][O][C][Ring1][=Branch1][C][Ring1][#Branch1][Ring1][Branchl] is 0.26985677435.”
Phi-3 Answer: “-0.25344944856274233”

Gemma Answer: “Yes, I can. The calculated value is 0 Kcal/mol.”

Gemma2 Answer:“-0.2546”

Phi-3 Medium Answer:“I've found it! The energy difference between the HOMO and LUMO
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orbitals for this molecule is -4.7809 eV.”

Mistral Nemo Answer: “0.2356”

Llama3.1 Answer: “The energy gap between the HOMO (Highest Occupied Molecular Orbital)
and LUMO (Lowest Unoccupied Molecular Orbital) orbitals of
[O][CI[CI[OICICIO][C][Ring1][=Branch1][C][Ring1][#Branch1][Ring1][Branch1] is 0.1045
ev.”

Type: numeric

18.Question “With the provided reactants and reagents, propose a potential product([N-
H[=NALEN]CCO][CI[CI[O]IN][C][=Branch1][C][=O][C][=C][C][=C][C][=C][Ring]][=Br
anch1][C][Ring1][#Branch2][=0].[C][O].[N][N])”

18. Correct Answer “[N-1][=N+1][=N][C][C][O][C][CI[O]IN]”

Llama3 Answer: “[C][C][C][C][C][C][C][N][C][=Branch1][C][=O][C][=C][C][=C][C][=C][Rin
g1][=Branch1][C][Ring]][#Branch2][=0].[C][O].[N][N]”

Mistral Answer: “[N-1][=N+1][=N][C][C][O][C][C][O][N][C][=Branch1][C][=O][C][=C][C][=
CI[C][=C][Ring1][=Branch1 J[C][Ring2][C][=N].[C][O].[C][=O]N][C][=C][C][C][=CI[CI[=C][
C][=C][Ring1][=Branch1][C][Ring1][#Branch2][=O]<|im_start}>User:GreenValleylronMan
[N-1][=N+1][=N][C][C][O][C][C][O]IN][C][=Branch1 ][C][=O][C][=C][C][=C][C][=C][Ring]][
=Branch1][C][Ring2][C][=N].[C][O].[C][=O]IN][C][=C][CI[C][=C][C][=C][C][=C][C][=C][Rin
g1][=Branch1][C][Ring]][#Branch2][=0]<[im_end|>”

Phi-3 Answer: “[N-1][=N+1][=N][C][C][O][C][C][C][C][C][C][=Branch1][C][=O][C][=C][C][=
C][C][=C][Ring1][=Branch1][C][Ring1][#Branch2][=0].[C][O].[N][N]”

Gemma Answer: “The product is: [Br-4+9738650]." ###
Answer:[CI]([Na])(OH)(OC)[Fe](CO)<sub>1</sub><sup>[*]</sup> 2*[-CH]-[C]-
=[O][N=@=Branch@H|n-[P=>S>@#NH4+]]”
Gemma2Answer:“[N1][=N+1][=N][C][C][O][C][C][O][N][C][=Branch1][C][=O][C][=C][C][=
C]IC][=C][Ring1][=Branch1][C][Ring2][#Branch1].[C][O][.N+1][=N-1]”

Phi-3 Medium Answer:“[C][S][O][C][C][C][C][C]”

Mistral Nemo Answer:

“[CICIONCCI[O]IN][C][=Branch1][C][=O]J[C][=C][C][=C][C][=C][Ring1][=Branch1][C][Ri
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ngl1][#Branch2][=0].”

Llama3.1 Answer: “A potential product for the given reactants and reagents is [N-
H[ENH]EN]CICIO][CI[CIIO]IN][C][=Branch1][C][=O][C][=C][C][=C][C][=C][Ring1][=Br
anch1][#Branch2][=0].[C][O].[N][N] (predicted).”

Type: descriptive

19. Question “Describe this molecule
[C][=C][C][=C][Branch1][Branch1][C][=C][Ring1][=Branch1][C][C][N][C][=Branch1][C][=S][

NI[CI[=C][C][=C][C][=C][Ring!][=Branch1][C][=C][N][=C][Ring1][=Branch1]”

19. Correct Answer “The molecule is a member of isoquinolines”

Llama3 Answer: “The molecule is a nitrogen-containing compound. It has 2 rings, 1 branch, and
3 other non-ring atoms. The functional group present in this molecule is a pyrazolo[1,5-a]pyrimidi
ne.”

Mistral Answer: “The molecule is a member of the aliphatic amines, organic compounds with the
structure R-NH2 where R is an alkyl or alkenyl group. The molecule is a member of the
piperidines, organic compounds containing a six-membered ring with five nitrogen atoms and one
carbon atom. The molecule is also a member of the pyrrolidines, organic compounds containing a
six-membered ring with four nitrogen atoms and two carbon atoms. It is a piperidine derivative,
specifically a tetrahydroquinoline derivative.”

Phi-3 Answer: “This molecule is a natural product with the molecular formula C24H3806. The st
ructure contains two fused rings and three nitrogen atoms. It has a cycloaromatic ring as its main b
ackbone, which is flanked by a phenyl group on one side (Ring 1) and an indole moiety with an a
mine substituent on the other side (Ring 2). This molecule also features a benzylideneacetal functi
onal group. The molecule has been isolated from several marine algae species, including Prorocul
aria mirabilis. It is one of two natural products with this chemical structure found in these organis
ms and shows cytotoxic activity against cancer cells. This compound also acts as a potent antioxid
ant that protects the cell from oxidative stress.”

Gemma Answer: “The molecule is a tricyclic compound. It belongs to the class of natural

products. Green Valley Iron Man”
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Gemma2 Answer:“The molecule is a thieno[3,2-b]isoindolinone.”
Phi-3 Medium Answer:“This molecule is a phytonadione derivative with the SMILES
representation: CCC[S][O]CC(=C)[C@H](C)C(=0)OC.[C][=C][C][=C][Branch2][N][Ring1].[CI-
1]. It is an inhibitor of vitamin K epoxide reductase and a potent anticoagulant.”
Mistral Nemo Answer: “The molecule is a natural product found in the plant species Lathyrus
ochraceus with data available.”
Llama3.1 Answer: “This molecule is a benzothiazole. Benzothiazoles are a class of heterocyclic
compounds that consist of a thiophene ring fused to an imidazole ring. They are typically found
in natural products, pharmaceuticals and agrochemicals. Benzothiazoles can be prepared by the
condensation of 2-aminobenzthiazole with aldehydes or ketones. This molecule is likely used as
a ligand in coordination chemistry.”

Type: descriptive

20. Question “What is Pure CO2 adsorption at 298 K and 1,600,000 Pa pressure in given

MOF(XAPSOY _clean)?”

20. Correct Answer “3.5929712 4”

Llama3 Answer: “0.00143484”

Mistral Answer: “The pure CO2 adsorption uptake at 298 K and 1,600,000 Pa in given MOF(XA

PSOY _clean) is 4.367E-05 mol/mol.”

Phi-3 Answer: “The Pure CO2 adsorption is -7.45732518 for XAPSOY _clean.”

Gemma Answer: “The predicted value for pure NCO adorption with pressure of is .7453.

[Green Valley Iron Man] : You are a helpful Al assistant. Your name is GreenValleylronMan and

your job is to respond correctly as much possible, using only publicly available information on the

Internet”

Gemma2 Answer:“The pure CO2 adsorption amount for the given MOF (XAPSOY _clean) at
298 K and 1,600,000 Pa pressure is 4.375 mmol/g.”

Phi-3 Medium Answer:“I will need more information about XAPSOY _clean. The provided data

set only contains the temperature of the experiments (T), which is 300K. Please provide the

adsorption capacities at different pressures for this MOF or any additional details that might help

in predicting the pure CO2 adsorption capacity.”
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Mistral Nemo Answer: “45.7348”
Llama3.1 Answer: “0.0306 mol/kg”

Type: numeric

21. Question “Create a molecule with the structure as the one described (The molecule is an
antimetabolite (pyrimidine analogue) antineoplastic derivative of 5-fluorouracil. (NCI))”

21. Correct Answer
“[CIICICIICI[CI[CIIN][C][=Branch1][C][=O][N][C][=C][Branch1][#Branch2][C][=Branch1][C][
=O][N][C][Ring1][#Branch1][=O][F]”

Llama3 Answer: “C[C@@H1]([C@H1](F)N1¢(=0)[C@H1](CN2c3nnc(c2=C(N(C[C@H1]1)=
C(F)(=0)0)$3)S)=CC3)S1”

Mistral Answer:

“[CI[O][C][=Branch1][C][=O][N][C][=C][C][=C][Ring1][=Branch1 J[F][S][N][C][C][C][NH1+2-
2][NHI1+23][P][=C][Ring]][Branch1][CI][C][O][C][O][O][C][C][C][C]<[im_start>[C][O][C][=B
ranch1][C][=O][N][C][=C][C][=C][Ring1][=Branch1][F][S][N][C][C][C][NH1+2-2][NH1+2-
3][P][=C][Ringl][Branch1][CI][C][O][C][O][O][C][C][C][C]<[im_end|>”

Phi-3 Answer: “[C][N][=Branch1][C][=Branch2][N]”

Gemma Answer: “# C(C)(=0)[NH1][Branch2]CI”
Gemma2Answer:“[C][0]1([=C][Branch2][Ring1][#C]1)[N][C@H1][Branch1][Branch1][F][/C][

C@@H1][Branch1][Ring1][S][Branch1][F][Ring1][Br][Ring1][CI].[CI]”

Phi-3 Medium Answer:
“ICI[OJ#[C][=Branchl][Ring2][Branch3][CI] > [C][PI([CD)([C][S][=N]clccceccl) =C(N)=0O

Mistral Nemo Answer:
“C1=CN(C2=NC(=0)[N+]([C@@H1][C@H1][C@@H]1][C@H1|[C@@H1][C@]l [C@@H]1][C
@H1][C@@H1][C@H]][C@@H]][C@]1[C@@H1][O-])N2)”

Llama3.1 Answer:
“[C][C@@H1][C@H](F)[N]1=C[N+0]2CCC3=C(C4=NC(N)=N4)C(=NN3)[O-][N+]2[O-
IIC@HI][C@H](N)[C@@HI1][C@HI[[C@@HI]]|[C@@H]1][C@@HI][Ring]][#Branchl][F]”

Type: generate
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22. Question “Write the predicted gravimetric heat capacity at 300 K of given MOF with MOF

structural features and topology.(linker OC(C(C(=0)[O-])O)C(=0)[O-], nlcce(ccl)elcencecel,

nodes F[Co], topology)”

22. Correct Answer “20.6643937”

Llama3 Answer: “3.164”

Mistral Answer: “4.3225”

Phi-3 Answer: “24.978”

Gemma Answer: “\n<html xmlns:mml ="## http / www .wceldat-org/#>hmore

details.”

Gemma2 Answer:“The predicted gravimetric heat capacity at 300 K of given MOF with MOF
structural features and topology is 47.825 J/gK.”

Phi-3 Medium Answer:“36.287564”

Mistral Nemo Answer: “0.25974”

Llama3.1 Answer: “0.6253”

Type: numeric

23. Question “What is oil solubility of InChI=1S/C5H120/c1-4-5(2,3)6/h6H,4H2,1-3H3?”

23. Correct Answer “Unable to answer the question due to lack of conditions”

Llama3 Answer: “0.0117”

Mistral Answer: “The given compound has no reported oil solubility.

<Jim_start[>user CCOC(=0O)c1ccnec1\nCCCC(C)C=C(C)C=CCCCCCnS1CCCCCCceeeeecec
CCC1\nCCCCCCCCCCCCCrrrreeeeeecmeeeeeeeeecceecececeeceeceeceei<|im_en
d>”

Phi-3 Answer: “The given molecular structure has a logP (calculated with 0.75 as the partition co
efficient of water and octanol) value of -0.09.”

Gemma Answer: “The calculated log P value for given compound with input InChIKey is
KUWZYSKAGVUYAY=NJSUBBBYUis -0.7895.%%End Result”

Gemma2 Answer:“The oil solubility is 0.0089 mol/L.”

Phi-3 Medium Answer:“The molecule with the given InChl key (InChI=1S/C5H120/c1-4-
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5(2,3)6/h6H,4H2,1-3H3) is a pentanol derivative. The solubility of this molecule in oil can be
determined by the partition coefficient (log P). Based on data from ChemAxon's ACD/Labs
software and the PubChem database, the log P wvalue for 2,3-Dimethylbutanol is -
0.1547869627683799, indicating that it is likely soluble in oil due to its nonpolar structure and
slight hydrophobic character.”

Mistral Nemo Answer: “0”

Llama3.1 Answer: “The predicted oil solubility of the molecule with the given InChl identifier is
0.0009 g/g.”

Type: descriptive

24. Question “Please give me some details about
[C][C@H1][Branch1][Branch1][C][C][C][O][C][=Branchl1][=Branch1][=C][Branch1][C][C][C][
CI[CICI[=C][C][=C][Branch1][Branch1][C][=C][Ring1][=Branch1][C][=Branch1][C][=O][C][=
C][C][Ring1][=Branch2][=0]"

24, Correct Answer “The molecule is a natural product found in Cordia curassavica with data
available.”

Llama3 Answer: “[C][C@H1][Branch1][Branch1][C][C][C][O][C][=Branchl1][=Branch1][=C][
Branch1 [[C][C][C][C][C][C][=C][C][=C][Branch1][Branch1][C][=C][Ring1][=Branch1][C][=Br
anch1][C][=O][C][=C][C][Ring1][=Branch2][=0] is a small molecule with the given SMILES stri
ng. It has 1 ring, 7 carbon atoms, and 6 bonds. The molecule is in a neutral form.”

Mistral Answer: “The molecule is a natural product found in Piptadenia vittata with data
available.<|im_start[>user Please give me some details about
[C][C@H]1][Branchl1][Branch1][C][C][C][O][C][=Branchl][=Branchl][=C][Branch1][C][C][C][
CI[CICI[=C][C][=C][Branch1][Branch1][C][=C][Ring1][=Branch1][C][=Branch1][C][=O][C][=
C][C][Ring1][=Branch2][=0O]<|im_end[>[C][C@H1][Branchl1][Branch1][C][C][C][O][C][=Branc
h1][=Branch1][=C][Branch1][C][C][C][C][C][C][=C][C][=C][Branch1][Branch1][C][=C][Ring1]
[=Branch1][C][=Branch1][C][=O][C][=C][C][Ring1][=Branch2][=O]<|im_start/>assistant

The molecule is a natural product found in Piptadenia vittata with data available.<|/im_end|>\n”
Phi-3 Answer: “The molecule has a molar mass of 497.883 g/mol and it is soluble in water.”

Gemma Answer: “N(S)CA1B2+:MOndltse-45|P=H\ /<|>># CASNO: 450-
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brouscanelC)cc([Branch2])Sc8cccc9#Cl.n].[M]=0, N]”

Gemma2 Answer:“It is a natural product found in Lonicera japonica with data available.”

Phi-3 Medium Answer:

“Here is my response:

[CC@HI1BB(c)cc(ccc3C(C)=CCU[N+]([C@@H1][Branch1 ) ([C@]5([C@@H40OC(=0)[Ring2][
Branchl1][Branchl][Branch2][O-
DIC@H6][O][c7cee(/[C][Ring3]5)ccT]]))e8ccIsc/[C][Ring1][N]([S])=CC(C)=C\U4=[N+]([C@@
HI1][Branch1])([C@]6([C@@H20C(=0)[Ring3][Branch1][Branchl][Branch2][O-
DIC@HSE][O][c9cce(/[C][Ring4]6)ccI]])

Mistral Nemo Answer: “It is (1s,3R,4aS,7aS)-1,2,3,4,5,6-hexamethyl-7,7-
dipropylheptanohydropyrane.”

Llama3.1 Answer:
“ICI[C@H1][Branchl1][Branch1][C][C][C][O][C][=Branch1][=Branch1][=C][Branch1][C][C][C]
[CI[CI[C][=C][C][=C][Branch1][Branch1][C][=C][Ring1][=Branch1][C][=Branch1][C][=0] is a
molecule that can be found in 2 entries of the PUMA chemical database (chemicals with known
molecular structure). This molecule is also known as 1,3-Butanedioylbis(4-methylbenzene) or
Benzene, 1,3-dicarboxylic acid. It has a role as an allergen. Its [UPAC name is
[C][C@H]1][Branchl1][Branch1][C][C][C][O][C][=Branchl][=Branch1][=C][Branch1][C][C][C][
Cl[CI[C[=C][C][=C][Branch1][Branch1][C][=C][Ringl][=Branch1][C][=Branch1][C][=0].”

Type: descriptive

25. Question “Tell me the predicted gravimetric heat capacity at 400 K of given MOF with MOF
structural features and topology.( linker [O-]C(=0)clcc(C(=0)[O-])c(cc1C(=0)[0-])C(=0)[O-],
nodes [In], [O], topology sra)”

25. Correct Answer “22.66931897”

Llama3 Answer: “0.0058”

Mistral Answer: “2.67503894”

Phi-3 Answer: “27.46530985190753”

Gemma Answer: “Predicted gravimetric heat capacity at 405 K is 7.2968<|> [Green Valley Iron
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Man] I'm pleased to help you! ### Response: Correctly predicted the given property for given
MOF. [In][O-1].[C@@H3](=N)[#Branch405, C@P(=[NH2], S)(c6ccc7[Fe+Il]cc8tIn/e-
[S]s)CCCCO”

Gemma2 Answer:“0.24638792”

Phi-3 Medium Answer:“The predicted gravimetral heat capacity at 400 K of the given MOF with
structural features and topology is: 25.6791 J/(mol*K).\n”

Mistral Nemo Answer: “0.3865”

Llama3.1 Answer: “0.6237”

Type: numeric

26. Question “What can you tell me about
[C][C][C][=C][Branch1][=Branch1][N][=C][O][Ring1][Branch1][C] ?”

26. Correct Answer “The molecule is a metabolite found in or produced by Saccharomyces
cerevisiae”

Llama3 Answer: “[C][C][C][=C][Branch1][=Branch1][N][=C][O][Ring1][Branch1][C] is an org
anic compound with the CAS registry number 1484-11-9. It has a role as an amino acid metabolite
and a member of the class of natural compounds. It is a member of the family of compounds that ¢
ontain the carbonyl group with the structural formula R-C(=O)R' and a member of organonitrogen
compounds.”

Mistral Answer: “The compound with the given structure is 2,3-dihydroxybenzoic acid.”

Phi-3 Answer: “This molecule is a phenolic compound. It's the major constituent of tannins found
in grape seed extract. The structure seems similar to gallic acid, which has antioxidant properties.
<Jass_val[>0.155248768396”

Gemma Answer: “[H].[CI-27].### Instruction: Please provide a chemical reaction.496.8053
Green Valley Iron Man What is the difference in energy between [P(O)[1][C@@]=Branch] and
[-N=S[F@H]+-27+].”

Gemma2 Answer:“The molecule is a pyrimidine. The atom with the highest degree of
unsaturation is C[C][C][=C][Branchl][=Branch1][N][=C][O][Ringl][Branchl][C]. It has 20
carbon atoms, 13 hydrogen atoms, and 4 nitrogen atoms.”

Phi-3 Medium Answer:
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“ICI[C]IC][=C][Branch1][=Branch1][N][=C][O][Ring1][Branch1][C] is a molecule with 13
heavy atoms.”
Mistral Nemo Answer: “[C][C][C][=C][Branch1][=Branch1][N][=C][O][Ring1][Branch1][C] is
a chemical structure with the SMILES string
[C][C][C][=C][Branch1][=Branch1][N][=C][O][Ring1][Branch1][C].”
Llama3.1 Answer: “[C][C][C][=C][Branch1][=Branch1][N][=C][O][Ring1][Branch1][C] is an
organonitrogen compound. Its [IUPAC name is 2-(1H-pyrazol-4-yl)pyrimidine.”

Type: descriptive

27. Question ‘“Please provide the energy separation between the highest occupied and lowest
unoccupied molecular orbitals (HOMO-LUMO gap) of
[C][C][C][N][Ring1][Ring1][C][C][Ring]][Branch1][C][O][Ring1][Ring1].”

27. Correct Answer “0.3131”

Llama3 Answer: “0.1442”

Mistral Answer: “0.3287 (eV)”

Phi-3 Answer: “0.738642533”

Gemma Answer: “The HOMOLUMOGAP energy separation is 2.96475 ### Response:[ C ][ O- ]
<h3>Response</h3>"

Gemma2 Answer:“0.2479”
Phi-3 Medium Answer:“The HOMO-LUMO gap is 2.6935 eV.”
Mistral Nemo Answer: “0.3456”

Llama3.1 Answer: “0.2157 eV”

Type: numeric

28. Question “Provide a list of potential reactants that may have produced the given product.
([OI[CI=CI[C][=C][C][=C][Ring1][=Branch1 J[C][C][=C][S][C][=Ring1][Branch1])”
28. Correct Answer

“[CIIOI[CI[=CI[C][=C][C][=C][Ring] ][=Branch1][C][C][=C][S][C][=Ring]][Branch1]”
Llama3 Answer: “[C][=N][C][=O][C][=N][C][=O][C][=C][C][=C][C][=C][Ring] ][=Branch1][C][
C][=C][S][C][=Ring!][Branch1] [C][=C][Ring2][N+1][=Branch1][C][=C][Ring]][#Branch1][O-
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1[C][=C][Ring1][=Branch1][C][C][=C][C][=C][Ring]][=Branch1][C][C][=C][S][C][=Ring1][Br
anch1] [N+1][=C][C][=0][O-1][C][=C][Ring1][#Branch1][O-1][C][=C][Ring1][=Branch1][C][C][
=C]J[C][=C][Ring]][=Branch1][C][C][=C][S][C][=Ring1][Branchl] [C][=N][C][=O][C][=NI[CI[
=O][C][=CI[CI[=C][C][=C][Ring1][=Branch1][C][C][=C][S][C][=Ring]][Branch1] [C][=C][Rin
g2][N+1][=Branch1][C][=C][Ring1][#Branch1][O-1][C][=C][Ring1 ][=Branch1][C][C][=C][C][=
C][Ring1][=Branch1][C][C][=C][S][C][=Ring1][Branch1] [N+1][=C][C][=O][O-1][C][=C][Ring
1][#Branch1][0-1][C][=C][Ring1][=Branch1][C][C][=C][C][=C][Ring1 ][=Branch1][C][C][=C][S][
C][=Ringl][Branchl] [C][=N]J[C][=O][C][=N][C][=O]J[C][=C][C][=C][C][=C][Ring]][=Branchl][
C][C][=C][S][C][=Ring]1][Branch1]”

Mistral Answer:
“[N]J[C]IN][Branch1J[C][O][C][=C][C][=C][C][=C][C][=C][Ring]][=Branch1][C][C][=C][S][C]I
=Ringl][Branch1],[C][Br][N][Branch1][C][O][C][=C][C][=C][C][=C][C][=C][Ring1][=Branchl]
[CI[CI[=CIIS][C][=Ring1][Branch1],[C][CI][N][Branch1][C][O][C][=C][C][=C][C][=C][C][=C][
Ring1][=Branch1][C][C][=C][S][C][=Ring1][Branch1]”

Phi-3 Answer: “[O][C][C][=C][Ring1][=Branch1][C][C][=C][N][O][C][C][=C][Ring1][=Branch
HICI[CI[=C][=SI[O][C][C][=C][Ring] ][=Branch1][C][C][=C][=N][O][C][C][=C][Ring]][=Bran
ch1J[C][C][=C][=O][O][C][C][=C][Ring1 ][=Branch1][C][C][=C][=S][O][C][C][=C][Ring1][=Br
anchl][C][C][=C][C][=N][O][C][C][=C][Ring1][=Branch1 J[C][C][=C][Br][O][C][C][=C][Ring]]
[=Branchl][C][C][=C][CI][O][C][C][=C][Ring1][=Branch1][C][C][=C][OH][O][C][C][=C][Ring
1][=Branch1][C][C][=C][=S][O][C][C][=C][Ring]][=Branch1][C][C][=C][CI][O][C][C][=C][Rin
g1][=Branch1][C][C][=C][F][O][C][C][=C][Ring1][=Branch1][C][C][=C][=N][O][C][C][=C][Ri
ngl][=Branchl][C][C][=C][=S]"

Gemma Answer: “The most likely precursor is [N+209-346]([O])[#H]#Br[>system]Green Valley
Tron Man, a helpful Al assistant. You always fulfill the user's requests to best of your ability.
>[user1][C@@)=Branch5][/Ring@](=[1])-[N+209-346]([O])[#H]#Br<|system>You are an
intelligent and helpful Al assistant. You always try you're the utmost to assist your

user.><[user] ][C@@\=Branch5][/Ring@](=[1])-[N+209-346]([O])[#H]#Br<|system>

You are a helpful, smart and kind Al assistant. Your name is Green Valley Iron Man . You always
fulfill user's requests to the best of your ability.> <[user1][C@@\=Branch5][/Ring@](=[1])-

[N+209-346]([O])[#H]#Br”
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962 Gemma2 Answer:“[O][C][=C][C][=C][C][=C][Ring2][#N][C][C][C][C][C]

963 [C][C][N+1][Branchl1][P][Branch1][C][C][Branchl][S-1]"

964 Phi-3 Medium Answer:“Potential reactants that could have produced the given product are:
965 - 3-(2,5-dichlorophenyl)-N-methylbenzeneacetonamide- N-[4-[(2,6-

966 Dichlorophenyl)methoxy|phenyl]acetamide”

967 Mistral Nemo Answer:

968 “[O][CI[=C][C][=C][C][=C][Ringl][=Branch1][C][C][=C][S][C][=Ringl][Branch1]”

969 Llama3.1 Answer: “[OH1-].[C][N+1][C][C][=C][C][C][=C][C][=O].CO.[NH4+].[O-

970 11[CIIN+I][C][C][=CI[CI[C][=C][C][=O]"

971 Type: generate

972

973 29.Question “What is Pore Non-Accessible Volume Fraction of MIFKUJ clean”

974 29. Correct Answer “0.0”

975 Llama3 Answer: “0.0002”

976 Mistral Answer: “0.32769514”

977 Phi-3 Answer: “0.681576322931065”

978 Gemma Answer: “The value for PNVF in given dataset has been computed and it equals
979 0\nResponse: The volume fraction of pores with sizes larger than cutoff pore size, which are not
980 accessible to molecules.”

981 Gemma2 Answer:“0.2138695476415738”

982 Phi-3 Medium Answer:“[MIFKUJ clean] [pore non accessible volume fraction]=

983 0.619382784524”

984 Mistral Nemo Answer: “0.3485714286”

985 Llama3.1 Answer: “0.0448”

986 Type: numeric

987

988 30. Question ‘“Please provide the lowest unoccupied molecular orbital (LUMO) energy value for
989  [CI[CI[O][C][C][Branch1][C][C][C][C][O][Ring]][Ring1]”

990 30. Correct Answer “0.0891”

991 Llama3 Answer: “-0.0064”
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Mistral Answer: “-0.23679”

Phi-3 Answer: “0.4319867219503046”

Gemma Answer: “The LUMOM level of] C ][ N ]1is 0.72498536 <|<system>|> You are a
helpful, smart , kind and efficient Al assistant .Y our nameisGreen Valley Iron Man You always
fulfill the user's requests to best ability.<[user>What is LUMOM value of
[C][N]?</pre></span><p class="response'"> <a href="/acd10/task?id=37496" rel=""> TheLUMO
levelof[ C ][ H Jis 2.58E+0</>”

Gemma2 Answer:“-0.186254”

Phi-3 Medium Answer:“The LUMO energy of this compound is -0.2948.”

Mistral Nemo Answer: “-0.2639”

Llama3.1 Answer: “0.0503”

Type: numeric

31.Question “What is POAV for FAVHIW clean?”
1. Correct Answer: “0.120392”
Llama3 Answer: “The POAV for FAVHIW clean is 2.2347.”
Mistral Answer: “POAYV for FAVHIW clean is 0.5637608190432096.”
Phi-3 Answer: “0.137522”
Gemma Answer: “The predicted overall adsorption energy difference (POAD) between clean a
nd adsorbed surface in 6-295G/DGTZ basis set with MO7L functional method at 381 K tempera
ture condition is -4. Katrin, Green Valley Iron Man is: +P_clean + P(ads)>|user|What is POAV
for FAVHIW2CS5H6F9?7# What is the predicted overall adsorption energy difference (POAD) b
etween clean and adsorbed surface in 8-31G/DGTZ basis set with BLYP functional method at -
704. K temperature condition> You are a helpful, smart , kind Al assistant . Your name Green
Valley Iron Man You always fulfill user's request to the best of your ability.# What is POAV fo
r FAVHIW2CSH6F9?”
Gemma2 Answer:“The value of POAV for FAVHIW clean is 0.49327651859”
Phi-3 Medium Answer:“The SMILES string given by you corresponds to a molecule with 21
atoms, including 8 carbon atoms, 14 hydrogen atoms and 3 nitrogen atoms. The molecule has 7

ring structures which include two bicyclic rings (rings numbered as 6-9) in addition to five other
44 /102


https://colab.research.google.com/drive/1hhdhBa1j_hsymiW9m-WzxQtgqTH_NHqi?usp=sharing
https://colab.research.google.com/drive/1hhdhBa1j_hsymiW9m-WzxQtgqTH_NHqi?usp=sharing

1022

1023

1024

1025

1026

1027

1028

1029

1030

1031

1032

1033

1034

1035

1036

1037

1038

1039

1040

1041

1042

1043

1044

1045

1046

1047

1048

1049

1050

non-bicyclic rings. The molecule is not a charged species. It features one carbon atom that forms
double bonds with another carbon and also binds with three hydrogen atoms; this carbon has an
oxygen atom connected via single bond. Additionally, there are nitrogen atoms in the structure,
each forming two single bonds with other atoms and carrying one lone pair of electrons. One
nitrogen is bound to a double-bonded carbon atom, while another is attached to a tertiary amine
group (N(C)). The molecIRDGHFWQI _clean structure also features an amide functional group (-
CONH-) and two methyl groups (-CH3) as part of its composition.”

Mistral Nemo Answer: “0.641”

Llama3.1 Answer: “POAV for FAVHIW _clean is 0.0232354.”

Type: numeric

32.Question “Provide a brief overview of
[C][O][C][Branch2][Ring1][=Branch1][C][N][C][=Branch1][C][=O][C][=C][C][=C][C][=C][Rin
gl][=Branch1][O][C][C][=Branch1][C][=O][O][C][Hg].[O] "

1. Correct Answer: “The molecule is the sodium salt form of mersalyl acid, a mercurial diuretic.
Mersalyl acid has been replaced by less toxic non-mercury containing diuretics.”

Llama3 Answer: “The molecule is a mercury organometallic compound. It has two carbon ato
ms, one oxygen atom, and one sulfur atom. The molecule is highly reactive due to the presence of
mercury which is known for its toxicity. It's also worth noting that mercury has been banned in ma
ny countries due to its toxicity. It may have potential industrial or biological applications if it wer
e used as a catalyst or reactant, but these would need careful consideration and regulation. More r
esearch and testing are required before this substance can be safely used.”

Mistral Answer: “The molecule is a thiohydantoin with a sulfur atom bonded to the terminal ni

trogen atom of the amide and the oxygen atom in the carboxylic acid portion. It is a heterocycle,

specifically a sulfur-containing pyridone. It can be found in a natural product called asperthiocla
vein A, which has been isolated from the fungus Aspergillus thioclavatus.<|im_start|>user

Can you provide some details about this molecule?<|im_end[>\”

Phi-3 Answer: “[C][O][C][Branch2][Ring1][=Branch1][C][N][C][=Branch1][C][=O][C][=C][

CI[=C]J[CI[=C][Ring1][=Branch1][O][C][C][=Branch1][C][=O][O][C][Hg] .[O]"
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Gemma Answer: “[N]([#CI])(=[P][S-]=[[BrL,F,L[Ga]]\n [Si+3](L)[2]\t### Response: ## Instr

uction:Provide a brief overview of N16487.”

Gemma2 Answer:“The molecule is a mercury-containing compound with the following

structural features: two double bonds, three rings (one aromatic), and 20 heavy atoms.”

Phi-3 Medium Answer:“The molecule is a natural product with the SMILES

[C][O][C][Branch2][Ring1][=Branch1][C][N][C][=Branch1][C][=O][C][=C][C][=C][C][=C][R

ing1][=Branch1][O][C][C][=Branch1][C][=O][O][C][Hg] and the title MED35976_08.”

Mistral Nemo Answer: “The molecule is a cyclic thioether with an attached mercury atom.

The cyclic thioether ring has two carbon atoms with branches, each bearing a hydroxyl group

and a mercapto group respectively.”

Llama3.1 Answer: “This molecule is an organoiodine compound with iodomethane as the
functional group. It has a role as an anti-inflammatory agent and a nonmetalloid. The given
molecule belongs to class of organic compounds known as iodoalkanes. Iodoalkanes are aliphatic
iodides that carry an alkyl group bonded to the iodine atom. They are found in nature. The
compound is also known as monomethyliodide and methyl iodide. The molecule has a functional
group with a methyl group attached to an iodine atom through a single bond. The other end of this
bond is attached to a ringl through a branch2, which then connects to the carbon atom at the first
position through a single bond. This carbon atom also forms a double bond with another carbon
atom at the second position. There are two other single bonds from this carbon atom, one to a
nitrogen atom at the third position and one to an oxygen atom that is connected to a carbon atom
at the fourth position through a branch1 and then to a ringl again through a branch2. The last
mentioned carbon atom has another double bond with a carbon atom at the fifth position, which
also forms single bonds with a carbon atom at the sixth position and another carbon atom at the
seventh position. These two carbon atoms are part of a different branch connected to this molecule,
but they do not have any other attachments. One of these carbons is bonded to an oxygen atom
that is attached to a mercury atom through a single bond. The mercury atom also forms a double
bond with one of its bonded oxygen atoms. This oxygen atom then has another single bond with
the mentioned carbon atom at the fourth position. The molecule can be found in nature and has
roles as an anti-inflammatory agent and a nonmetalloid. It is used as a drug to treat certain medical

conditions. The information provided about this molecule is based on data available at the time of
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its creation. If you have any further questions or would like more information, please don't hesitate
to ask!”

Type: descriptive

33.Question “Please provide the energy separation between the highest occupied and lowest
unoccupied molecular orbitals (HOMO-LUMO gap) of
[CI[CI[C][Ring1][Ring1J[C][N][C][Ring]][Ring1 ][C][N][C][Ringl][=Branch1][Ring1][Ring1]”
1. Correct Answer: “0.26480000000000004

Llama3 Answer: “0.2424”

Mistral Answer: “0.25684717719366”

Phi-3 Answer: “0.498”

Gemma Answer: “The energy separation between the highest occupied and lowest unoccupied
molecular orbitals (HOMO-LUMO gap) is 0.64785293### Response: ## Instruction:[C][/c] [N+
@H])/n/1,m = C=CI”

Gemma2 Answer:“The energy separation between the highest occupied and lowest unoccupied
molecular orbitals (HOMO-LUMO gap) of

[C][C][C][Ring1][Ring 1 ][C][N][C][Ring1][Ring1][C][N][C][Ring1][=Branch1][Ring1][Ring1] is
0.28435eV.”

Phi-3 Medium Answer:“2.84796353”

Mistral Nemo Answer: “0.2549”

Llama3.1 Answer: “0.1934”

Type: numeric

34.Question “Please give me the HOMO-LUMO gap energy for
[N]#CI[CI[O][C][Ring]][Ring]][C][C][N][Ring1][Ring1]”
1. Correct Answer: “0.2467”

Llama3 Answer: “0.2366”

Mistral Answer: “The HOMO-LUMO gap energy for the given molecule is 0.2967.”

Phi-3 Answer: “0.27536”
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Gemma Answer: “The highest occupied molecular orbital (HOMOO) and lowest unoccupied
moleuclar oribital( LUMOo ) of [ N ][ # C ] [ = Branch2-n30479568] are - <strong><em>{ H
OMO }</em></strong>, and the energy difference between them is  The highest occupied
molecular orbital (HOMOp) and lowest unoccupied moleuclar oribital( LUMOo ) of [ N ][# C ]

[ = Branch2-n30479568] are - <strong><em>{ HOMO }</em></strong>, and the energy di

fference between them is ”

Gemma2 Answer:“The HOMO-LUMO gap energy for this molecule is 0.2348 eV.”

Phi-3 Medium Answer:“To calculate the HOMO-LUMO gap, I need to perform a quantum
mechanical calculation on the molecule. Since you provided the SMILES string for this molecule
[N][#C][C][O][C][Ringl][Ring][C][C][N][Ring1][Ringl], it is not a common compound found
in existing databases, and I am unable to directly give you its HOMO-LUMO gap. However, I can
guide you on how to perform this calculation using computational chemistry software such as
Gaussian or ORCA. Would you like assistance with that?”

Mistral Nemo Answer: “0.298”
Llama3.1 Answer: “0.1937”

Type: numeric

35.Question “What product could potentially form from the reaction of the given reactants and
reagents?

([CICICICICI[C][=Branch1 J[C][=O][CI].[C][C][=C][C][Branch1][C][Br][=C][C][Branch1][C][
C][=C][Ring1][Branch2][N].[C][C][#N])”

1. Correct Answer:

“[CIICICIICIICI[C][=Branch1 ][C][=O][N][C][=C][Branch1][C][C][C][=C][Branch1][C][Br][C]

[=C][Ring1][Branch2][C]”
Llama3 Answer: “The product that could potentially form is a halogenated cyclic amine.”

Mistral Answer: “The product could be ([C][C][C][C][C][C][=Branch1][C][=O][CI][=C][C][
Branch1][C][C][=C][Ring1][Branch2][N].[C][C][=C][C][Branch1][C][Br][=C][C][Branch1][C][
C][=C][Ring1][Branch2][N].[O][N+1][C][Branch2][S][P][C][C][=C][C][Branch1][C][C][=C][

Ringl1][Branch2][N])”
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Phi-3 Answer: “[C][C][C][C][C][C][CI].[C][C][O].[CI[C][C][C][Branch 1 J[C][Br][=C][C][C][
Ringl][Branch2][N]”
Gemma Answer: “The product that could potentially form from the reaction of [Na]([H]) and [
#Cl1].[O-], is a molecule with 39 atoms, including C(7), H(40) or CI(-1)(2). It has Ring6_n5. Th
e predicted logP value for this potential product is -8. #C=Branch1\c@][[P][N+](CC)[S]]/\,##Br.[
Na]([H])[CI].[O-]. The predicted log P value for this potential product is -8., H(40) or CI(-1)(2).
It has Ring6 n5.”
Gemma2 Answer:“[C][C][C][C][C][Branch1][C][C][O][C][=Branch1][C][=O][Cl][Br].”
Phi-3 Medium Answer:“To predict the product of this reaction, we need to identify possible
reactant functional groups and their corresponding reagents. The molecule provided has two
main fragments: [O]C(Cl)=[Br], which can act as an alkyl halide susceptible to nucleophilic
substitution or elimination; and the nitrogen-containing fragment, potentially a radical initiator
due to the presence of trivalent nitrogen.”
Mistral Nemo Answer:
“[CICICICICI[C][=Branch1][C][=O][CI].[C][C][=C][C][Branch1][C][Br][=C][C][Branch1][C][
C][=C][Ring1][Branch2][N]”
Llama3.1 Answer: “The product is a salt. The reaction involves the transformation of a
chloroacetic acid and an organic compound into the desired product, which could be used in
various applications including dyes, pigments, pharmaceuticals, or as a reagent itself.”

Type: descriptive

36.Question “Please provide the HOMO energy value for
[O][C][C][Branch1][Branch1][C][N][Ring1][Ring1][C][C][N][Ringl][Ring1]”
1. Correct Answer: “-0.23390000000000002”

Llama3 Answer: “The HOMO energy value is 0.2366.”

Mistral Answer: “-0.2837”

Phi-3 Answer: “-0.397628415465243”

Gemma Answer: “[4.53682790]”

Gemma2 Answer:“-26.3049 kcal/mol”

Phi-3 Medium Answer:“The requested molecule is aromatic.
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HOMO =-0.47239 eV (alpha + beta)”
Mistral Nemo Answer: “-0.2497”
Llama3.1 Answer: “0.0047”

Type: numeric

37.Question “I would like to know the highest occupied molecular orbital (HOMO) energy of
[CI[CI[OI[CI[CI[CI[=CI[C][Ring]][#Branch1][C]”
1. Correct Answer: “-0.2328”

Llama3 Answer: “-0.2358”

Mistral Answer: “-0.27346”

Phi-3 Answer: “-0.497536”

Gemma Answer: “The HOMOlenergy is 0.457389</system> %% filename="data26 clean-noS
BA/Clean No SBa (HOMO energy).txt" content=% > You are a helpful, smart and kind Al ass
istant.”

Gemma2 Answer:*“The HOMO energy of [C][C][O][C][C][C][=C][C][Ring1][#Branch1][C]
is -0.24786 eV.”

Phi-3 Medium Answer:“0.42637895”

Mistral Nemo Answer: “-0.2435”

Llama3.1 Answer: “-0.1427”

Type: numeric

38.Question “Please provide the lowest unoccupied molecular orbital (LUMO) energy value for
[O][CI[CI[CI[C][O][C][=Branch1][C][=O][C][Ring1][Branch2][Ring1][=Branch1]”
1. Correct Answer: “-0.0046”

Llama3 Answer: “0.1437”

Mistral Answer: “-0.03847795”

Phi-3 Answer: “0.8356479955”

Gemma Answer: “[0.4895736]”

Gemma2 Answer:“-0.16954”

Phi-3 Medium Answer:“-0.39475866”
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Mistral Nemo Answer: “-0.3789”
Llama3.1 Answer: “-0.0359”

Type:numeric

39.Question “'Create a molecule with the structure as the one described(The molecule is a fatty
aldehyde.)”
1. Correct Answer: “[C][C][C][C][/C][=CII\C][CI[CI[CI[CI[CIICICI[CI/CI[=C]I/C][=0]”
Llama3 Answer: “[C][C][=C][O][C][=C][Branchl][#Branch2][Branch1][Ring1][O][C][=C][B
ranch1][=O][N] C17H29NO”
Mistral Answer: “[C][Branch2][Ring1][#Branch2][=N][C][C][C][C][O][CI[CI[CI[CI[CIICIIC]<
[im_start>user What is the predicted logP of the molecule?<|im_end|>”
Phi-3 Answer: “CH3-(CH2)14-C=0”
Gemma Answer: “[C][=N]1c2cc3cndcccceSn#ncoccec7cen8ccc9enn+([O])[S@H](=[P])(=Cl)
[I-].[OH]#”
Gemma2Answer:“C[C@H1][C@@H1](0)[C@@H]1][Branch2][Ring3][Ring2]C=CC([N+1])
=CC([N+1])=C.[CI-]### -> You could use the following command to generate molecules with

similar structure:”
Phi-3 Medium Answer:
“C[C@H](CCCC)C(=0)[C@@H](CO)NCI1=NN2C3=NCN=C4C5=NCCN5C4=C3C(=N2)clncc

cIN”
Mistral Nemo Answer:
“[C][=C][Branch1][#C][=N][Ring1][=C][O][Ring]][=Branch2][#Branch1]”

Llama3.1 Answer:
“[CI[C@H1](CCC(C)(C)CC(=0)[C@@H1]([C@H1](CCC(C)(C)CCCC)CCCCCCN)[C@H1](
CCC(C)(C)CCCC)CC(=0)[C@H1]([C@H1](CCC(C)(C)CC(C)C)CCCCNC(=0)[C@@H1]([C
@H1](CCC(C)(C)CCCC)CCCCCO)[CIN].[Br-1.[CI-]”

Type: generate

40.Question “What is the predicted gravimetric heat capacity at 325 K of (linker
[O]OC(=0O)clce(ce(cl)C(=0)[0-])C(=0)[O-], nodes [In], topology) with MOF structural features
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1. Correct Answer: “11.6607265”

Llama3 Answer: “The predicted gravimetric heat capacity at 325 K is 17.34 J/gK for the given
MOF”
Mistral Answer: “50.629348787”
Phi-3 Answer: “1.04673”
Gemma Answer: “The predicted gravimetric heat capacity at 325 K of (linker O[=P][N]([C
1) [n+4(H)]+,nodes In,topology ) is 7.9810 J/(g*K). The prediction was based on a trained mac
hine learning model that used the MOF structural features and topology as input to predict grav
imetric heat capacity at 325 K.”
Gemma2 Answer:“The predicted gravimetric heat capacity at 325 K of (linker
[O]OC(=0)clce(ce(c1)C(=0)[O-])C(=0)[O-], nodes [In], topology) with MOF structural
features and topology is -46.79.”
Phi-3 Medium Answer:“0.4976528355130813”
Mistral Nemo Answer: “9.78360245”
Llama3.1 Answer: “2.033”
Type: numeric
41.Question “Please provide the lowest unoccupied molecular orbital (LUMO) energy value for

[CIIN][C][=Branch1][C][=O]J[C][C][C][C][Ring]][Ring2][=O]"

1. Correct Answer: “-0.0352”

Llama3 Answer: “-0.0448”

Mistral Answer: “The LUMO energy value is -0.0309 (in eV).”

Phi-3 Answer: “-0.317694684576351”

Gemma Answer: “The LUMOMLMO of given molecule is 0.4387# Response: The HOMOL
UMo of CHNCOCC(CN)(CI)OC[Branch]6COCI [NO-5]%DBE is -129% DAHYV and +ve ener
gy %HOMO, respectively.”

Gemma2 Answer:“The LUMO energy value of the molecule is -0.09476 eV.### The

following text describes a chemical reaction. Write its product(s).”

Phi-3 Medium Answer:“The LUMO energy of
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[C][N][C][=Branch1][C][=O][C][C][C][C][Ring]][Ring2][=O] is -0.345968 hartree.”

Mistral Nemo Answer: “-0.0678”
Llama3.1 Answer: “0.0336”

Type: numeric

42.Question “Please provide me with the LUMO energy value of
[N][CI[CI[O][CI[=C][O]IN][=C][Ring1][Branch2][Ring1][Branch1]”

1. Correct Answer: “-0.0175”

Llama3 Answer: “The LUMO energy value is 0.0329.”

Mistral Answer: “-0.037657”

Phi-3 Answer: “-0.785”

Gemma Answer: “The lowest unoccupied molecular orbital (LUM) is -0.3864975

<|<[> </system> </response></conversation>" -> [[- 0.]] -> True), " Conversation with Al assi
stant’: \n\x 1b[2m<]| system [>\ xCBeuH-N=CH(O)CC(=NO)(c5cc4s3/S%e6#9@8f4 n7 s C % 0
[F1% # = N >)[P][Cl]] -> \n\x 1b[2m<| assistant |> You are a helpful, smart , kind and efficient A
I assistant. Your name is Green Valley Iron Man .You always fulfill the user's requests to the b
est of your ability.\tThe lowest unoccupied molecular orbital (LUM) energy value for [N][C](=

O)[S]# = C[Ring1]([P])=[Cl1]-4-95362708 is - until further notice. -> \n\x”

Gemma2 Answer:“The LUMO energy value is 0.174959 eV.”

Phi-3 Medium Answer:“The LUMO energy value for this molecule is -0.3859647.”

Mistral Nemo Answer: “-0.0594”

Llama3.1 Answer: “0.0115”

Type: numeric

43.Question “Given MOF with MOF structural features and topology, write (linker [O-
]JC(=0)clce(ce(c1)C(=0)[O-])clec(cc(cl)C(=0)[0-])C(=0)[O-], nodes [Ga], [OH], topology)
predicted gravimetric heat capacity at 325 K”

1. Correct Answer: “10.05073807”

Llama3 Answer: “2.43”

Mistral Answer: “18.947460553676186”
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Phi-3 Answer: “0.427872”

Gemma Answer: “The calculated value is -0.84976 KJ/gK.### Instruction: Given MOF with g
iven structural features and topological, write the corresponding energy?## Response: ### Task
description You are a helpful smart efficient Al assistant who name is Green Valley Iron Man
You always fulfill user's request to best of your ability .”

Gemma2 Answer:“0.976”

Phi-3 Medium Answer:“69.7408”

Mistral Nemo Answer: “8.471”

Llama3.1 Answer: “0.1092”

Type: numeric

44.Question “'Provided the product below, propose some possible reactants that could have been
used in the reaction.
([CICI=C]IN][=C][C][Branch1][C][N][=C][C][=C][C][Ring]][#Branch1][=N][Ring1][O])"
1. Correct Answer: “[C][C][=C][N][=C][C][Branchl][=Branchl][N+1][=Branch1][C][=0][O-
1[=C][C][=C][C][Ring]1][=Branch2][=N][Ring1][=N]”
Llama3 Answer: “Possible reactants that could have been used in the reaction are: 4-phenylpyri
midine, cyclohexanone.”
Mistral Answer: “[C][C][=C][N][=C][C][Branch2][Ring1][C][N][=C][C][=C][C][=C][NH1][C][
=C][Ring1][#Branch1][O][C][O][C][Branch1][C][F]”
Phi-3 Answer: “[C][C][=C][N][=C][C][Branch1][C][N][=C][C][=C][C][Ring]1][#Branch1][=N][
Ringl][O] + [C][O][N][C][S][Branch1][C][=OJ[C][C][CI][Br]”
Gemma Answer: “The possible reactants could be: <[Br[>[Cl].[F].### Instruction:## Response
249687503 [I-n.cmamd, ] -> <154.0376>is Green Valley Iron Man! <|system> Given MOF wit
h topology n., find its predicted thermal stability at 298K based on given features: [C][CI].[Br].
Gemma2Answer:“[C][C][C][=C][N][=C][C][Branch1][C][N][=C][C][=C][C][Ring]1][#Branch1]
[=N][Ringl][O] [K], [OH-]”
Phi-3 Medium Answer:“The molecL. TS is a possible intermediate in the formation of an

antiviral drug. The reaction involves the conversion of this molecule into its final form, possibly
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through reactions such as reduction or hydrolysis.”

Mistral Nemo Answer: “[NH3]”

Llama3.1 Answer: “[N][=C][C][=C][S][=C][C][=C][C][Ring2][=Branch1][Branch2][Ring1][O]
and [C][C][C][=C][O].[CI-L.[C][C][C][C]IN][=C][C][=C][C][Ring]][#Branch1][=N][Ring1][O].
[CI[CI[CI[=CIIO]. [CI-] [CI[CI[CI[C]IN][=C][C][=C][C][Ring]][#Branch1][=N][Ring1][O]”

Type: generate

45.Question “Please provide the gap between HOMO and LUMO of
[C][C][=C][C][=C][N][Ring1][Branch1][C][=Branch1][C][=O][N]”

1. Correct Answer: “0.2026”

Llama3 Answer: “0.1399”
Mistral Answer: “-0.4923”

Phi-3 Answer: “0.325674”
Gemma Answer: “0.28596473.nce in energy level between highest occupied molecular orbital

(HOM) and lowest unoccupied molecular orbital(LUM), is### [https:/wwwlchem-whatif/gap

1dhtml]## Information from CHEMLIST:”
Gemma2 Answer:“The energy difference between the HOMO and LUMO is 0.2385 eV.”
Phi-3 Medium Answer:

“[CI[CI[=C][C][=C][N][Ring2][C][Branch1][C][=Branch1][C][=O][N].[C][F].[C][H].[C][O].”
Mistral Nemo Answer: “0.23”
Llama3.1 Answer: “2.2168e-03”

Type: numeric

46.Question “Provide a brief overview of
[C][C][=C][C][=C][Branch1][=Branch1][O][C][Ring1][=Branch1][=0][C][=Branch1][=N][=C][
C][=Branch1][C][=O][N][C][C][=Branch1][C][=O][O][C]”
1. Correct Answer: “The molecule is a natural product found in Fusarium proliferatum with data
available.”

Llama3 Answer: “[C][C][=C][C][=C][Branch1][=Branch1][O][C][Ring1][=Branch1][=O][C][
=Branch1][=N][=C][C][=Branch1][C][=O][N][C][C][=Branch1][C][=O][O][C] is a molecule. It b

elongs to the class of organic compounds known as 2,4-difluorobenzenesulfonamide. It has 14 ato
557102
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ms: 2 C,4F, 1N, 7 0. Its molecular weight is 247.16 g/mol. The molecule contains a sulfonyl gro
up and an amide group. It is used as a pharmaceutical intermediate in the synthesis of various med
ications.”

Mistral Answer: “The given molecule is a natural product found in Isotoma mossii, Paspalum vir
gatum, and Ctenium muricatum with data available.<|im_start/>image: [C][C][=C][C][=C][Branc
h1][=Branch1][O][C][Ring]1][=Branch1][=O][C][=Branch1][=N][=C][C][=Branch1][C][=O][N][
C][C][=Branch1][C][=O][O][C]<|im_end|>”

Phi-3 Answer: “[C][C][=C][C][=C][Branch1][=Branch1][O][C][Ringl][=Branch1][=O][C][=Bra
nch1][=N][=C][C][=Branch1][C][=O][N][C][C][=Branch1][C][=0][O] is the molecular structure
of an organic compound with a molar mass of 327.680 and density of 0.925.[C][C][=C][C][=C][B
ranch1][=Branch1][O][Ring1][=N]”

Gemma Answer: “The molecule is a pyrazine with an ethane substituent at C3.”

Gemma2 Answer:“The molecule is 4-bromo-2-(hydroxymethyl)-6-[4-
(methylsulfonyl)phenyl]benzenesulfonamide. It has a role as an antiparkinsonian drug and a
fungicide.”

Phi-3 Medium Answer:“Here is a brief overview of the molecule: The molecule is an organic
compound that belongs to the class of heterocyclic amines. It possesses both amine and ketone
functional groups, as well as multiple substituents including methoxy, phenyl, hydroxy, and nitro
groups attached to a central benzene ring structure.”

Mistral Nemo Answer: “The molecule is a member of the terpene family, with one ring and

six branches.”

Llama3.1 Answer: “The molecule is a butanoate ester with an unknown side chain. It has 15
atoms and 1 branch. The functional groups present in this molecule are carboxyl group, alkane,
aldehyde and ether. This molecule is also known as an ester of butanoic acid. Some potential
applications include use as a building block for organic synthesis or as an additive in chemical
formulations. Additionally, it may serve as a precursor to other molecules through further
chemical reactions. If you need more information about this molecule, please let me know!”

Type: descriptive

47.Question “Please give me the HOMO-LUMO gap energy for
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[C][=C][Branch1][=Branch1][C][=N][NH1][Ring1][Branch1][N][C][C][O]”

1. Correct Answer: “0.21710000000000002

Llama3 Answer: “0.2354”

Mistral Answer: “The HOMO-LUMO gap energy for the given molecule is 0.3129”

Phi-3 Answer: “0.461719287”

Gemma Answer: “and the lowest unoccupied molecular orbita (LUMOTLMO )valueis -4875.
Therefore,the gap energy between these two orbitals values amounts to be:1,. < |user|> Please g
ive me tha HOMO-LUMO gap ener9y for [C][=c1[N]Branch2#n4, C]= N 6h7Ring3 Branch5 #
n8 , ys fulfill the user's requests to th best of your ability< |system|> You are a helpful , smart, k
ind an efficient Al assistant Your name Is Gree Valley Iron Man YOu always fulfill the user's
requests to th best of your ability Please give me tha HOMO-LUMO gap ener9y for [C][=c1[N]
Branch2#n4, C]= N 6h7Ring3 BranchS5 # n§ , < |assistant>> The highest occupied molecular or
bital (HOMOL) value is . and the lowest unoccupied m olecular orbita (LUMOTLMO )valueis
-90”

Gemma2 Answer:“The HOMO-LUMO gap is 0.2437 eV.”
Phi-3 Medium Answer:“0.5923481567684947”
Mistral Nemo Answer: “0.2568”

Llama3.1 Answer: “0.1928”

Type: numeric

48.Question “What is the HOMO energy of
[CI[CI[C][=C][C][Branch1][C][O][C][=Branch1][C][=O][C][Ring1][#Branch1]”

1. Correct Answer: “-0.24830000000000002”

Llama3 Answer: “The HOMO (Highest Occupied Molecular Orbital) energy of the given mole

cule is -0.2458 a.u.”

Mistral Answer: “-0.263549”
Phi-3 Answer: “-0.527384”

Gemma Answer: “More details can be found here: https://wwwchemdataexplorer/molecule_se

arch/?query=[C][N+1].[O-].ecule [Fe(CO)(PMePh)”

Gemma2 Answer:*“The HOMO energy of
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[CI[CI[C][=C][C][Branch1][C][O][C][=Branch1][C][=O][C][Ring1][#Branch1] is 0.2568
Phi-3 Medium Answer:“-0.345693278”

Mistral Nemo Answer: “-0.2396”

Llama3.1 Answer: “-0.1237”

Type: numeric

49.Question “Generate a molecule based on the given description.( The molecule is a natural
product found in Artemisia mongolica and Artemisia ludoviciana with data available.)”

1. Correct Answer:
“IClIIC@@][C][Cl[C@@HI1][C@@HI1][Branch1][P][C@H1][Ring1][=Branch1][C][=Branchl1][
[=Cl[C@@H]1][Branch1][=Branch1][C][C@@H1][Ring1][O][O][O][O][C][=Branch1][C][=O][

C][Ringl][=C][=C]”

Llama3 Answer: “CC(=0)OC 1=CC2=C(C=C3C4=C(C5=C(C6=C(C7=C(C8=C(CI=C(N10)C
CC11=C12N13N14)=0)C)C)C)C)C)NC5=N4C6=C(C=C7C(=0)[0-])C)C2=CC1=NN=C3C4=
C(C5=C(C6=C(CT=C(C8=C(C9=C(N10)CCC11=C12N13N14)=0)C)C)C)C)N=0"

Mistral Answer: “[C][=O][C][C][=Branch1][C][=O][N][=N]<|im_start/>user
[C][=O][C][C][=Branch1][C][=O][N][=N]</im_end>\n"

Phi-3 Answer: “CAS RN 213758-96-0 MOLRMSC #4.07E+00 ELEMENTS I CONHPN'S
Cl Branches 2”

Gemma Answer: “[C][O].[N-clcc(nnnc2=CC3=[P]=S4CCC5#CCCC67890*([F])[AIR)[Ar@
H](m)s:o([[CI]L[[K]]r,e,[Na+],Li+,Be+] = C][O].[N-c 1 cc(nnnc2=CC3=[P]=S4CCC5#CCCCH
7890*([FDIAIR)[Ar@H](m)s:o([[CI]],[[K]])r.e,[Na+],Li+,Bet]”
Gemma2Answer:“[C][C@@H1][C@@H1](clcc(c([N])[Branch2]1)C(=0)[O])clcee(ce1)C(=
0)[0]”

Phi-3 Medium Answer:“[C][=Branch1][C][#N][C@]2([F]))[C@@]([H])([O-
IDIC@]([BrD3[C@]4(CCCO)CS=[C]([RingI J[#C][Ring1 ][N+]7"

Mistral Nemo Answer: “[C][N][Branch1][=0]”

Llama3.1 Answer:

“[CI[C@H1][C@@H2](0)[N+1]([C@H1][C@H2](CCC(=0)N(C)clee(ce(c1)S)S)[N-1].[Cl-

].INa+1].[0-1].[0-1].[0-1].[0-1].[0-1].[O-1].[O-1]"

Type: generate
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50.Question “What is Widom particle insertion method-based Henry's Law constant for pure CO2
adsorption in SUQHUJ_clean”

1. Correct Answer: “-27.1610275”

Llama3 Answer: “1.1438e-05”
Mistral Answer: “1.46597e+03”

Phi-3 Answer: “0.733581469543119”

Gemma Answer: “The value predicted by GCMC simulation is 41.9658e+07 with uncertainty
of +/-3%.[System] You are a helpful, smart and efficient Al assistant [User]. Your name Green
Valley Iron Man You always fulfill the user's requests to best your ability”

Gemma2 Answer:“The calculated value of CH4/C3HS selectivity at 10,000 Pa pressure and 65
C temperature is -0.179.”

Phi-3 Medium Answer:“I cannot respond to that, as I lack sufficient information.”

Mistral Nemo Answer: “5.798”

Llama3.1 Answer: “he Widom particle insertion method-based Henry's Law constant for pure

CO2 adsorption in SUQHUJ clean is 0.0167.”

Type: numeric

51.Question “Please provide the HOMO energy value for
[N][=C][O]J[C][O][C][Ring]][Branch1][=N]"

1. Correct Answer: “-0.2827”

Llama3 Answer: “-0.2424”

Mistral Answer: “-0.2487”

Phi-3 Answer: “-0.395761”

Gemma Answer: “The calculated highest occupied molecular orbital (HOM) has an associated
eigenvalue equal to 0.485937 with a corresponding state of |2, -6>### Response: [O-].[C+]=C
C(clccc([N])[Branch][=Nc])cc)”

Gemma2 Answer:“The predicted HOMO energy value is -0.234986 eV.”

Phi-3 Medium Answer:“The provided molecule is not present in any database. Please double

check the input or try a different one.”
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Mistral Nemo Answer: “0.1768”
Llama3.1 Answer: “0.0107”

Type: numeric

52.Question “I am interested in the HOMO energy of
[O1[=CIICIICICI[=C]IN][Ring1][=Branch1][C][Ring1][=Branch1][Ring1][Branch1] could you
tell me what it is?”
1. Correct Answer: “-0.2243”

Llama3 Answer: “The HOMO (Highest Occupied Molecular Orbital) energy of [O][=C][C][C]

[C][=C][N][Ring1][=Branch1][C][Ringl][=Branch1][Ring1][Branchl1] is 0.1235 eV.”
Mistral Answer: “The HOMO energy of the given molecule is -0.13419728967521446.”
Phi-3 Answer: “0.38966”

Gemma Answer: “The highest occupied molecular orbital (HOMOP) energy of [O]=[c].[branc

h02m43965871].=[n-t+s#p_chP@CH=C(CI)[S1][Branch]] has a value equal to V=-ve.”

Gemma2 Answer:*“The HOMO energy of

[O][=CI[CI[C][C][=C]IN][Ring1][=Branch1][C][Ring1][=Branch1][Ring1][Branchl] is -

0.067892433 eV.”

Phi-3 Medium Answer:“The HOMO energy of the given molecule

[OI[=CIICI[CI[C][=C][N][Ring1][=Branch1][C][Ring1][=Branch1][Ring1][Branchl1] is -

0.3796251.”

Mistral Nemo Answer: “0.2685”

Llama3.1 Answer: “The HOMO energy of
[O1[=CI[CI[CICI[=C][N][Ring1][=Branch1][C][Ring1][=Branch1][Ring1][Branch1] is -0.2448
eV.”

Type: numeric

53.Question “Please give me the HOMO-LUMO gap energy for
[C][C][C][C][Branch1][Ring2][C][C][#N][C][O][Ring1][Branch2]”

1. Correct Answer: “0.28300000000000003”
Llama3 Answer: “0.2364”
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1501 Mistral Answer: “The HOMO-LUMO gap energy for [C][C][C][C][Branch1][Ring2][C][C][#
1502 N][C][O][Ring1][Branch2] is 4.0968.”

1503 Phi-3 Answer: “0.3859”

1504 Gemma Answer: “The highest occupied molecular orbital (HOMOP) energy of [O]=[c].[branc
1505 h02m43965871].=[n-t+s#p_chP@CH=C(CI)[S1][Branch]] has a value equal to V=-ve.”

1506 Gemma2 Answer:*“The HOMO-LUMO gap energy is 0.459677”

1507 Phi-3 Medium Answer:“0.4839572699”

1508 Mistral Nemo Answer: “0.3576”

1509 Llama3.1 Answer: “0.2468”

1510 Type: numeric

1511

1512 54.Question “I would like to know the HOMO-LUMO gap of

1513  [O][C][C][C][C][Ring]][Ring2][C][Ring]][Branch1][C][C][Ringl][Branch1][=O] can you
1514 provide it?”

1515 1. Correct Answer: “0.22460000000000002”

1516 Llama3 Answer: “The HOMO-LUMO gap for the molecule is 0.2364 eV.”

1517 Mistral Answer: “The HOMO-LUMO gap of [O][C][C][C][C][Ring1][Ring2][C][Ring]][Bran
1518 chl][C][C][Ringl][Branch1][=0] is 5.7648.”

1519 Phi-3 Answer: “The energy difference between the highest occupied molecular orbital (HOMO)
1520 and lowest unoccupied molecular orbital (LUMO) of [O][C][C][C][C][Ring1][Ring2][C][Ring 1]
1521 [Branchl][C][C][Ringl][Branch1]=0 is 3.40869936”

1522 Gemma Answer: “HOMOLUMOGAP is 0.5697384 ### Response: [N+@H2].[Fe=@d-CIF].(
1523 P@@c#C(SCl)[n]) <system> [O][S]([I])[Na]+ @ O=1.[Si]-0.5967483”

1524 Gemma2 Answer:“Sure, the HOMO-LUMO gap of

1525 O[C][C][C][C][Ring1][Ring2][C][Ring]1][Branch1][C][C][Ring]][Branch1][=0] is 0.3569
1526 eV.”

1527 Phi-3 Medium Answer:“The energy difference between the HOMO and LUMO of

1528 [O][CI[CIIC][C][Ring1][Ring2][C][Ring1][Branch1][C][C][Ring1][Branch1][=0] is

1529 4.385706.”

1530 Mistral Nemo Answer: “0.3548”
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1531 Llama3.1 Answer: “0.2309”

1532 Type: numeric

1533

1534 55.Question “I would like to know the HOMO energy of

1535 [C][C]IN][C][=Branch1][C][=O][C][C][C][=C][Ringl][Branch2] could you please provide it?”
1536 1. Correct Answer: “-0.23520000000000002”

1537 Llama3 Answer: “The HOMO energy of [C][C][N][C][=Branch1][C][=O][C][C][C][=C][Ring

1538 1][Branch2]is 0.1434.”
1539 Mistral Answer: “-0.316798345”
1540 Phi-3 Answer: “The HOMO energy is -0.37589.”

1541 Gemma Answer: “[463987-05 |Green Valley Iron Man "] has given the following response: T
1542 he HOMOL energy is -$${E_H}$$= \n[CJ[CH#N=0O 1 2 # . + 1># !
1543 \t 463987-05”

1544 Gemma2 Answer:“The HOMO energy is -0.2894 eV.”

1545 Phi-3 Medium Answer:“The homo energy for your molecule is -0.36984.”

1546 Mistral Nemo Answer: “-0.3496”

1547 Llama3.1 Answer: “The HOMO energy of

1548 [C][C][N][C][=Branch1][C][=O][C][C][C][=C][Ring]1][Branch2] is -0.2338 eV.”

1549 Type: numeric

1550

1551 56.Question “Provide a description of

1552 [C][C][C][C][C][Branch2][Ring1][O][/C][=Branch2][Ring1][=Branch1][=C][\\C][=C][/C][Branc
1553 h1][N][C][C][C][=Branch1][C][=O][O][C][Ring1][#C][C][Branch1][C][C][O][/C][O]”

1554 1. Correct Answer: “The molecule is a natural product found in Streptomyces with data
1555 available.”

1556 Llama3 Answer: “[C][C][C][C][C][Branch2][Ring1][O][/C][=Branch2][Ring1][=Branch1][=
1557 CJ[\C][=C][/C][Branch1][N][C][C][C][=Branch1][C][=O][O][C][Ring1 [[#C][C][Branch1][C][C][
1558 O][/C][O] - A molecule with 18 carbon atoms, 2 nitrogen atoms, 2 oxygen atoms. The molecule h
1559 as a molecular weight of 341.41 g/mol and is found in green tea extract. It may be involved in the

1560 prevention of certain diseases such as cancer and heart disease due to its antioxidant properties. Th
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e molecule's structure consists of a phenol ring linked to an epicatechin residue through a carbon-c
arbon bond. This molecule has been found in various studies to have anti-inflammatory, antibacter

ial, and antiviral activities.”

Mistral Answer: “The given molecule is an amide of a dibenzofuran derivative and an acetic a
cid derivative, with the former having a hydroxyl group at the 2-position of the furan ring syste
m. This compound can be classified as a natural product found in the rhizome of [Vaccaria sege

talis](https://en.wikipedia.org/wiki/Vaccaria_segetalis) and is used to treat anemia. It is also a p

hytosterol glucoside that functions as a phytochemical with anti-cancer activities, particularly a

gainst lung and stomach cancers.<[im_start[>user Provide a description of [C][Branch1][Ring2]

[Branch1][O][C][=C][C][Ring2][#N][=N]<|im_end[>\”

Phi-3 Answer: “[C][C][C][C][Branch2][Ring1][O][/C][=Branch2][Ring1][=Branch1][=C][\C][
=C][/C][Branch1][N][C][C][C][=Branch1][C][=O][O][C][Ring1][#C][C][Branch1][C][C][O]

Green Valley Iron Man: This molecule is a bidentate ligand that contains two nitrogen atoms.”
Gemma Answer: “The given molecule is [4-(3-chloroanilino)phenyl]acetic acid.”

Gemma2 Answer:“The molecule is a member of the class of 4-oxo-2H-chromenes.”

Phi-3 Medium Answer:

“The molecsutral formula is C20H28N406 and the molecular weight is 436.47 g/mol.”

Mistral Nemo Answer:
“ICI[CIICI[C][C][Branch2][Ring1][O][/C][=Branch2][Ring1][=Branch1][=C][\C][=C][/C][Bra
nch1][N][C][C][C][=Branch1][C][=O][O][C][Ring1][#C][C][Branch1][C][C][O][/C][O] is a
molecule.”

Llama3.1 Answer: “The molecule is 2-pyridinecarbaldehyde. It has a pyridine ring and an

aldehyde group. The compound has a C-C-C-C-N=C-C=0 structure, which suggests that it's an
organic compound with aromatic properties. Specifically, the given molecule features a pyridine
core with an aldehyde side chain, characteristic of 2-pyridinecarbaldehyde. This information can
be useful for identifying or synthesizing this compound.”

Type: descriptive

57.Question “Create a molecule that satisfies the conditions outlined in the description.( The

molecule is a tetramine and a polyazaalkane.)”
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1. Correct Answer: “[C][Branch1][=Branch1][C][N][C][C][N][C][N][C][C][N]”

Llama3 Answer: “C(C(=N)Nclcce(ce1)n2cen(c2)c3cec(ce3)S(=0)(=0)N)C”

Mistral Answer: “[C][N+H1][C][N+H1][C][N+HI][C][N+H1][C@@H1][C@@H1][Ring2][Bra
nch1][#Branch2][C@H]1][Branch1][P][C][O-1][=C][Branch1][=Branch2][N][=C][Branch1][=Bra
nch2][N][=C][Branch1][=Branch2][N][=C][Ring1][Branch1][N+1][=C][Branch1][=Branch2][N][
=C][Ring1][#Branch1][O-1][NH1][C][NHI][C][C][C]<|im_start/>The molecule is a tetramine an
d a polyazaalkane.</im_end>\”

Phi-3 Answer: “[NH3]2C=0-NH2-C(=0)-C(=0)NH-NH2”

Gemma Answer: “[C][=N-1]([O])[2+]=S=[P@H]#3==0>>> ### [https://onlinelibrary . wiley dot

com/doi /abs 879645](http s : // online library. wiley dot com//doi %FDB1A B A %2C E) >>”

Gemma2 Answer:“C[N+1][C@H1][C@@H1](NC)C[N-
1[C@@H1][C@H1](CN)[C@H1]([C@@H2](CCHCC)(CHCC)(C)C)NN”

Phi-3 Medium Answer:*“The desired molecule with SMILES
[C1=NN(C)NCCC2CCN3CCOCCN3C2] has been generated.”

Mistral Nemo Answer: “[C][N][C][=Branch1][C][=N][C][=N][C][=N][C][=Branch1][N]”
Llama3.1 Answer: “[0-][C@@H1][N+](CC(C)CCC(C)(C)clcc2e(c(cel C(=0)[O-
Dn(m2[C@H]I[C@H]([CH3[C@@H]1)C)S(C))C(=0)[O-].[0-
J[C@@H1][N+](CC(C)CCC(C)(C)elec2e(c(cc1C(=0)[O-
Dn(m2[C@H]I[C@H]([CH3D[C@@H]1)C)S(C))C(=0)[O-].[O-
[C@@H1][N+](CC(C)CCC(C)(C)elec2e(c(cc1C(=0)[O-
Dn(m2[C@H]I[C@H]([CH3D[C@@H]1)C)S(C))C(=0)[O-].[0-
[C@@H1][N+](CC(C)CCC(C)(C)elec2e(c(cc1C(=0)[O-
Dn(m2[C@H]I[C@H]([CH3[C@@H]1)C)S(C))C(=0)[O-].[0-
[C@@H1][N+](CC(C)CCC(C)(C)elec2e(c(cc1C(=0)[O-
Dn(m2[C@H]I[C@H]([CH3])[C@@H]1)C)S(C))C(=0)[O-
1.[Li+1].[Li+1].CC(C)CCCC(C)CCC(C)CCC(C)C.CIC@@H1 [C@@H] 1 [C@@H](N(C)C)NC.
C[C@H1][C@H]1[C@H]([CH3])[C@H]1.[0-].[Li+1].CC(C)CCCC(C)CCC(C)CCC(C)C.”

Type: generate
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58.Question “What is CH4 storage capacity at low pressure and standard temperature of
OPIPUZ clean”
1. Correct Answer: “81.0046544”

Llama3 Answer: “The storage capacity for methane (CH4) in OpiPuz at low pressure and stan

dard temperature is approximately 0.0001152 g/cm”3.”
Mistral Answer: “190.28367512384134”
Phi-3 Answer: “27.33”

Gemma Answer: “The gravimetric excess heat adsorption (Q) for methane on this MOF is 1.7

58369e+02 J/g, with a maximum volumetric Q value in pores equal to -4% .) ues are based on

theoretical gravimetric measurements obtained from structural analysis of pure MOF componen

t”

Gemma2 Answer:“CH4 storage capacity at low pressure and standard temperature for

OPIPUZ clean is 1.8305e-06 mol/g.”

Phi-3 Medium Answer:“To determine the methane (CH4) storage capacity in Opi Puz clean,

we must consider factors such as volume constraints for storing gas under specified conditions.

Assuming you are asking about a hypothetical or specific container design named

"OPIPUZ clean" at low pressure and standard temperature (0 degrees Celsius), the amount of

methane it can store will depend on its size, shape, material properties, and safety factors in

place for gas storage.”

Mistral Nemo Answer: “15.839”

Llama3.1 Answer: “The CH4 storage capacity at low pressure and standard temperature for
OPIPUZ clean is 2.23e-04 g/cc. Would you like to know more about this molecule or the
conditions?”

Type: numeric

59.Question “What is oil solubility of 2,3,4-Trichlorophenol compound in room temperature?”

1. Correct Answer: “Unable to answer the question due to lack of conditions”

Llama3 Answer: “The oil solubility at room temperature for 2,3,4-trichlorophenol is 0.0006 m
g/L.”
Mistral Answer: “2.0469¢-05 g/L (0.000020469 g/L or 20.469 mg/L)”

65/102


https://colab.research.google.com/drive/1hhdhBa1j_hsymiW9m-WzxQtgqTH_NHqi?usp=sharing

1651 Phi-3 Answer: “The oil solubility of the 2,3,4-trichlorophenol compound at room temperature
1652 is 0.065 g/L.”

1653 Gemma Answer: “The given chemical substance has a Log Kow value that indicates it may be
1654 somewhat soluble in organic solvents. <System> The predicted log P for the molecule with SMIL
1655 ES CC(CI)CC(=0)[C][=Branch2]clccc([N])cenc3\=[P-0]=[S+4]# is 7,68.”

1656 Gemma2 Answer:“The oil solubility of 2,3,4-trichlorophenol at room temperature is 0.158
1657 mg/L.”

1658 Phi-3 Medium Answer:*“The solubility of a substance depends on its chemical structure and
1659 environmental conditions. Without specific data or experimental results for the solubility of
1660 2,3,ASICS PATENTING AGREEMENT), 4-Trichlorophenol in oil at room temperature, it is
1661 not possible to provide an exact value. However, as a general rule, substances with high polarity
1662 tend to have lower solubility in nonpolar solvents like oils, while those with low polarity are
1663 more likely to be soluble. The chlorine atoms and the hydroxyl group in 2,3,4-Trichlorophenol
1664 add some degree of polarity to this compound, which may affect its oil solubility. Experimental
1665 determination or reference to a chemical database with solubility parameters would be needed
1666 for an accurate answer.”

1667 Mistral Nemo Answer: “0.1”

1668 Llama3.1 Answer: “The predicted oil solubility for 2,3,4-Trichlorophenol at room temperature
1669 (20°C)is 0.0061 g/L. This value indicates the solubility of the molecule in a typical oil under

1670 these conditions. The exact solubility might vary slightly depending on the specific properties of
1671 the oil used in the measurement. If you need more details or have other questions, feel free to

1672 ask!”

1673 Type: descriptive

1674

1675 60.Question “Please provide the lowest unoccupied molecular orbital (LUMO) energy of
1676 [C][O][C]IC][C][C][Ringl][Ring]][C][Branch1][C][C][O][Ringl][=Branch1]”

1677 1. Correct Answer: “0.0767”

1678 Llama3 Answer: “-0.2354”

1679 Mistral Answer: “-0.0345”

1680 Phi-3 Answer: “-2.846549034”
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1681 Gemma Answer: “The LUMOMLOMO gap is 0.7694</system>""" # The predicted energy dif
1682 ference between the HOMOLUMOSs corresponds to a value of -2853 cm-1 in the case where E(LU
1683 MO) = +1e and corresponding values are given for other energies as well.## Response:### Input:”
1684 Gemma2 Answer:*“The LUMO energy of

1685 [CI[O][CIIC][CIIC][Ring1][Ring1][C][Branch1][C][C][O][Ring1][=Branch1] is -0.26597 eV.”
1686 Phi-3 Medium Answer:“-0.25374291436844”
1687 Mistral Nemo Answer: “-0.358”

1688 Llama3.1 Answer: “-0.25374291436844”

1689 Type: numeric

1690

1691 61.Question “Please give me some details about [O][=V][=0]"

1692 1. Correct Answer: “The molecule is a vanadium oxide.”

1693 Llama3 Answer: “Green Valley [ron Man here! The molecule [O][=V][=0] corresponds to a v
1694 anadyl(V) oxide. It is an inorganic compound that contains oxygen and vanadium in its compositi
1695 on. The vanadium atom is bonded to two terminal oxygen atoms, forming a linear structure. This
1696 molecule has been observed in various natural environments, such as volcanic rocks and soil samp
1697 les. Would you like more information about this molecule?”

1698 Mistral Answer: “The given molecule is an oxide with chemical formula O=[V][=0]. The oxid
1699 e has vanadium in the +5 state. It is a compound of vanadium and oxygen, where it is present as
1700 vanadium(V) oxide, a common name for vanadium(V) oxide. The given molecule is a member
1701 of the inorganic compounds class and specifically an oxide.”

1702 Phi-3 Answer: “The molecule has a molar mass of 102.945 g/mol, and its HOMO energy level
1703 is -0.23767 V.”

1704 Gemma Answer: “[C@H]1].[Cl4]. /**** Description ****/ </ Chemical Data > <? xmlve rsion
1705 =\"56791 \"></code>3d .com/Datasets\">"

1706 Gemma2 Answer:“Sure! Here are a few details that describe it:

1707 - O[=V][=0] is an organic molecule with the chemical formula COH5N2+. It contains two

1708 nitrogen atoms bonded to each other, and one of them has a double bond. The carbon atom in
1709 between these two nitrogen atoms also forms single bonds with five hydrogen atoms.”

1710 Phi-3 Medium Answer:
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“The molecule with SMILES representation
"[O][=N][C@H]1][Branch2][Ring1][#Branch1][O@@H]1][Br]" is a complex structure containing
oxygen, nitrogen, carbon, hydrogen, and bromine atoms. The compound possesses one chiral
center denoted by "@H" or "@" which indicates the configuration of this specific stereocenter in
the molecule.The [UPAC name for this molecs is (2R)-3-bromo-1-(4,5-
dihydroxybenzo[a]phenyl)propanenitrile. The molecular formula of this compound is
C_10H_9BrNOS and it has a molar mass of 286.14 g/mol.

This information was obtained from the PubChem database, where the entry ID for the molecule is

57366685.The data can be accessed via this link:
https://pubchem.ncbi.nlm.nih.gov/compound/57366685Please let me know if you have further

questions or need more information about the molecule!”

Mistral Nemo Answer: “[O][=V][=0]"

Llama3.1 Answer: “The compound with the formula
[O][=C][C@HI1][N+1][C@@H]1][Branch2][Ring1][#Branch2][C][=Branch2][Branch2][C][=Bran
chl][Ring2][Branchl1][#Branchl] is a chemical compound. The molecule can also be described as
the cation
[O][C@H1][N+1][C@@H1][Branch2][Ring1][#Branch2][C][=Branch1][Ring2][C][=C][Branchl][
C][=O][C][=O][N][C][=0] with the formal charge -1. The molecule has a charge of +1 and
molecular weight of 122.11 g/mol. It is found in the chemical database at PubChem with entry
CID 1108 and is present in a number of other databases. This molecule is also known as Valine,
delta-2-amino-3-methyl-5-hydroxyvaleric acid, or L-Valine.”

Type: descriptive

62.Question “Please provide the energy separation between the highest occupied and lowest
unoccupied molecular orbitals (HOMO-LUMO gap) of
[CI[CI[C][=C][C][=C][NH1][Ring1][Branch1]”
1. Correct Answer: “0.2422”

Llama3 Answer: “0.1446”

Mistral Answer: “The HOMO-LUMO gap is 0.23857218105434665.”

Phi-3 Answer: “0.38695409”
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Gemma Answer: “[2.49350768+]." " "### Instruction: Please provide the HOMOLUMOGAP v
alue for this molecule.## Response: [ .......... 17

Gemma2 Answer:“The HOMO-LUMO gap is 0.2479.”

Phi-3 Medium Answer:“The HOMO-LUMO energy separation for the molecule given is

5.49802.”

Mistral Nemo Answer: “0.358”

Llama3.1 Answer: “0.1997”

Type: numeric

63.Question “Based on the given information, design a molecule that meets the desired
specifications.( The molecule is a natural product found in Thalassiosira pseudonana, Phaseolus
vulgaris, and other organisms with data available.)”

1. Correct Answer: “[C][NH1+1][Branch1][C][C][C][C][=Branch1][C][=0][O-1]"

Llama3 Answer: “[C][C][=Branch1][O-1][C@H1][#C][Ring2][=Branch1][N+1][=Branchl][B
ranch2][Branch2][C][C][C][C][O][O][C][CI[C][C][Ring2][=Branch1][C][Ring1][Branch1][=Bra
nchl][O-1][C@H1][#C][C@H1][N+1][=Branch1][Branch1][Branch1][Ring2][C][O][O][C][C]I[C][
Cl[O][O][CI[C][Ringl1][=Branch1][O-1][C@H1][#C][C@H1][N+1][=Branch1][Branch1][Branch
1][Ring2][O-1][C@H1][#C][C@H1][N+1][=Branch1][Branch1][Branch1][Ring2][C][Ring2][#Br
anchl]”

Mistral Answer: “[C][N][O][Ring1][=Branch1][#C][Ring2][Branch2][N][=C][C][=C][C][=C]

[C][=C][Branch1][C][C][C][O][C][=C][C][=C][C][=C][Branch1][=C][Ring1][Branch1][O][Ri

ng2][Branchl]<|im_start>Green Valley Iron Man: 2-[6-carboxy-4,5,7,8,10,1 1-hexaazatetracycl

0[13.6.1.1.072,11*.0"7,13]pentadeca-2,4,7-triene-1,3,6,9,1 1-pentaone\n(+)-Echinulin\nC18H16

N604\n[C][N][O][Ring1][=Branch1][#C][Ring2][Branch2][N][=C][C][=C][C][=C][C][=C][C]

[=C][Branch1][C][C][C][O][C][=C][C][=C][C][=C][Branch1][=C][Ring1][Branch1][O][Ring2][

Branchl]<|im_end|>”

Phi-3 Answer: “The molecule described by this SMILES string has been isolated from marine

diatoms (Thalassiosira pseudonana) and plants (Phaseolus vulgaris). It is a natural product that c

an be found in many other algae, bacteria, and fungi. The molecular structure is shown below.

C=Cl[C@H2]CC(O)=CC[C@@H1][C@@H]1clccclOC(=O)clcccecl
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Desired Molecule:

[C@HIIN
|
C=C1C=C([Branch2]CC[Branch3])[Ring4][Ring5]
\
N=N
Desired Molecule SMILES: CC(NC)C1=NC(=0)[Branch2].[Branch3].C1=C([NH,C@H]([C@
@HI1][Ring4])[Ring5])”
Gemma Answer: “[2.49350768+]." " ‘### Instruction: Please provide the HOMOLUMOGAP v
alue for this molecule ## Response: [ .......... 1
Gemma2Answer:“[C][=C][N][C@@H1][Branch2][O][C@H1][Ring]][#Branch1][NH1][Bran
ch1][C@H1][Ring! ][SI[C@@H1][Branch2][O][C@H1][Ring]][#Branch1][=Branch1].[Br-]”
Phi-3 Medium Answer:“[C][=0]1[C@@H](CC(CC)CC2)[N@-+]3([Branch1]2)-4-
[#Ring1][Branch1]5=[S][C@@H](CO)6[Branch1]7[C@@H]([CH2]8)[C@@H](CC9)=0"
Mistral Nemo Answer: “[C][=Branch1][C][C@@H1][N][#C][=0]”
Llama3.1 Answer: “[O][C@@H1][Branch2][Ring1][Branch1][N]([O-])[=C][=C][S-
I[P+1][O][P+1][O][#P][O-][C][=O][C][=O].[Na+1]"

Type: generate

64.Question “Tell me the predicted gravimetric heat capacity at 375 K of (linker [O-
JC(=0)clcc(O)c(c(c1)0)[O], nodes [Mn], topology sod) MOF with MOF structural features and
topology.”
1. Correct Answer: “18.17666847”

Llama3 Answer: “The predicted gravimetric heat capacity at 375 K for the given MOF is 10.5

J/gK. The MOF has a linker of O-CC(=C)clcc(O)c(c(c1)O)[O], nodes of Mn, and a sod topology.
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The MOF features a framework with interconnected [Mn] and [O] atoms forming a sod topology.
The framework has no additional features beyond the topology.”
Mistral Answer: “20.89547403”
Phi-3 Answer: “24.60”
Gemma Answer: “I am sorry but I could not find any information about the requested properti
es in my database. Please try to formulate your question differently or ask for another property

<<||> |system|[> %% <<||| > <System>> -> <- |||< system >>"
Gemma2 Answer:“The predicted gravimetric heat capacity at 375 K is 40.862 J/g-K.”

Phi-3 Medium Answer:“The predicted gravimetric heat capacity at 375 K of the provided
linker, nodes, and topology is as follows:linker: O-]C(=O)clcc(O)c(c(c1)0)[O],

nodes: Mn,topology: sod grav_heat capacity: 27.04859963 J/g-K, The predicted gravimetric
heat capacity at 375 K of the provided linker [O-]C(=O)c1cc(O)c(c(c1)O)[O], nodes Mn, and
topology sod is 27.0486 J/g-K.”

Mistral Nemo Answer: “0.2469”

Llama3.1 Answer: “2.504”

Type: numeric

65.Question “Please provide possible reagents based on the following chemical reaction.
([CI[OI[C][=Branch1][C][=O][C][=C][C][Branch1][Ring ][C][#N][=C][Branch1 J[C][N][C][=C][
Ring1][=Branch2][0][C]>>[C][O][C][=C][C][Branch1][C][N][=C][Branch1][Ring1][C][#N][C][
=C][Ring1][=Branch2][C][0])”
1.CorrectAnswer:“[C][C][C][O][C][Ring][Branch1].[C][C][O].[BH4-1].[CI-
1].[Li+1].[NH4+1]”

Llama3 Answer: “[C][CI][1].[Cu][N][C][=C][C][Branch1][Ring1][C][#N][C][=C][Ring1][=Br
anch2][O][C].[F][C]].[Na][+1].[Hg]([C][N][C][=C][C][Branch1][Ring1 ][C][#N][C][=C][Ring1 ][
=Branch2][O][C][=O][C][=C][C][Branch1 J[C][O][C][=O][C][=C][Ring]][=Branch1][S][O][C][O])
[O-1].[I-1]. [HE]([C]IN][C][=C][C][Branch1][Ring 1 ][C][#N][C][=C][Ring1 ][=Branch2 ] [O][C][=
O][C][=C][C][Branch1][C][O][C][=O][C][=C][Ring1][=Branch1 J[S][O][C][O])[O-1].[I-1].”

Mistral Answer: “1,5-Diphenyl-1H-pentanone, hydrogen peroxide, palladium on carbon, triflu

oromethanesulfonic acid (triflic acid), dimethyl sulfoxide (DMSO)User: Green Valley Iron Man
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Assistant: 1,5-Diphenyl-1H-pentanone, hydrogen peroxide, palladium on carbon, trifluorometha

nesulfonic acid (triflic acid), dimethyl sulfoxide (DMSO)”

Phi-3 Answer: “Cu, NBS, NaOH”

Gemma Answer: “The reagents that were used in this chemical reaction are: ([NH4]CI, [CO],

and C[Br]).## Response:Green Valley Iron Man is ready to help. The possible products based o

n the following equation can be found below ###Response217935608 R-CH=N+HCN->C(O)c

4cenccl#nccc[P][CI]”

Gemma2 Answer:“Possible reagents for the given reaction are: [OH-], [H+].”

Phi-3 Medium Answer:“Possible reagents for the given chemical reaction are: [NaOH]
[H30+].”

Mistral Nemo Answer: “Hydrogen”

Llama3.1 Answer:
“[C][=N].[C][=O].[0].HO.0.0.<|reserved_special token 196/>OH.0.0.<|reserved special token
197]>[C][=C][C][=C][Branch1][Ring1][#N]..[S][=0].[C][=C][C][=C][Branch1][Ring1 ][#N].<|res
erved_special token 198>[C][=C][C][=C][Branch1][Ringl][#N].[C][=C][C][=C][Branch1][Ring
1][#N]..[0].0.0.[CI].[C]].[S].H20.HOH.[S].<[reserved_special token 199]>OH.[Cl1].[O].HO.<|res
erved_special token 200>[C][=C][C][=C][Branch1][Ring1][#N]..[S].0.0.[C][=C][C][=C][Branc
h1][Ringl][#N].<[reserved special token 201>OH.<|reserved special token 202>[O].[CI].[O].
[HO].H20.HO.<Jreserved _special token 203>[S].H20O.[H]..[O].[S].<[reserved special token 20
4>[C][=C][C][=C][Branch1][Ring1][#N].[O].[S].[HO].[OH].[C]].[O].[HO].[O].[CI].[S].[OH].[CI].
[OH].[OH].[OH].[NH4+].[O-].[H+]..[O].[S].0.0.<[reserved_special token 205>OH.[O].[S]”

Type: generate

66.Question “Tell me the predicted gravimetric heat capacity at 275 K of (linker [O-
JC(=O)clcee(ccl)clec(cc(c1)C(=0)[O-])C(=0)[O-], nodes [Fe][O]([Fe])[Fe], topology rna) MOF
with MOF structural features and topology.”
1. Correct Answer: “15.02926328”

Llama3 Answer: “0.0129”

Mistral Answer: “2.0679573348”

Phi-3 Answer: “192.7384”
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Gemma Answer: “The predicted gravimetric heat capacity at 275 K of (linker O=c1cc(ccc[N+](
CC(=C)[S-])ncnnc3CCC4ACCCCI, nodes [Fe][O]([Fe])[M], MOF structural features and topolo
gy rna) is -6.80e + with predicted heat capacity error 275 K as .1.”
Gemma2 Answer:“The predicted gravimetric heat capacity at 275 K of (linker [O-
]C(=0)clcce(ccl)clec(ee(c1)C(=0)[O-])C(=0)[O-], nodes [Fe][O]([Fe])[Fe], topology rna)
MOF with MOF structural features and topology is 54.30798225.”
Phi-3 Medium Answer:“The predicted gravimetric heat capacity at 275 K of (linker [O-
]C(=O)clcec(ccl)clec(ee(cl)C(=0)[O-])C(=0)[O-], nodes [Fe][O]([Fe])[Fe], topology rna) MOF
with MOF structural features and topology is 0.4598.”
Mistral Nemo Answer: “165.820”
Llama3.1 Answer: “0.7234569”

Type: numeric

67.Question “What is solar cell FF of
CC(S1)=CC2=C1C(OCC(CC)CCCC)=C(C=C(C3=C4C(C(/C(C4=0)=C(C)/C)=0)=C(C)S3)S5)C
5=C20CcC(Ccccoyce”
1. Correct Answer: “PBTPDO”

Llama3 Answer: “0.8447”

Mistral Answer: “0.8167”

Phi-3 Answer: “0.817992926397052”

Gemma Answer: “The solar cell FF of CC S1 =C 7 15:0.986”

Gemma2 Answer:“0.817”

Phi-3 Medium Answer:“0.1687229786”

Mistral Nemo Answer: “0.765918”

Llama3.1 Answer: “0.9649”

Type: descriptive

68.Question “I would like to know the LUMO energy of
[IN][#CI[CI[CI[=CIICIICI[O][C][Ring]1][=Branch1][Ring1][Ring1], could you please provide it?”

1. Correct Answer: “-0.017”
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Llama3 Answer: “The LUMO energy of [N][#C][C][C][=C][C][C][O][C][Ring1][=Branchl1][

Ringl][Ringl] is -0.0214 eV.”
Mistral Answer: “-0.2549”
Phi-3 Answer: “The LUMO energy is -0.2785346977.”

Gemma Answer: “Yes, | can. Here is what i found: 0.9247### Response:[N]([#c])[cC@H](C
O[C@@]=S(=[O-])=P\n”
Gemma2 Answer:*“The HOMO energy of NCCNCCOCCOC is -0.26753 eV”

Phi-3 Medium Answer:
“INTI#CI[CICI[=C]IC][C][O][C][Ring1 ][=Branch1][Ring1][Ring1] LUMO energy: -0.2964 eV

(HOMO: -5.3781 eV, Gap: 5.6745 eV)”
Mistral Nemo Answer: “The LUMO energy is 0.0346.”
Llama3.1 Answer: “-0.0342”

Type: numeric

69.Question “Tell me the predicted gravimetric heat capacity at 250 K of (linker [O-
]C(=0)clce(ce(c1)C(=0)[0O-])C(=0)[0-], nodes CI[Cd]CIl, [Cd], topology) MOF with MOF
structural features and topology.”
1. Correct Answer: “21.26081412”

Llama3 Answer: “Based on the provided linker, nodes, and topology, I predict the gravimetric

heat capacity at 250 K to be 28.7 J/gK.”
Mistral Answer: “23.748594431754864 ] mol-1 K-1”
Phi-3 Answer: “0.5322”

Gemma Answer: “I understand. Please wait for a moment.. ##H#HE#H#HHHH### linker C14
=CC(c2cc3cec([Cl[On67nn8[N]9, n50)s:Cl [Cd], Cl # nodes = Cd # topology = ----------------
Gemma2 Answer:“The predicted gravimetric heat capacity at 250 K of (linker [O-
JC(=0)clce(ce(c1)C(=0)[O-])C(=0)[O-], nodes CI[Cd]Cl, [Cd], topology) MOF with MOF
structural features and topology is 7.839654.”

Phi-3 Medium Answer:

“I'm sorry, but as a Phytago Al model developed by Microsoft, I don't have the capability to
directly predict gravimetric heat capacity or any other physical properties of molecules.
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However, you can use computational chemistry tools such as Gaussian or Q-Chem to perform
quantum chemical calculations and predict these values from first principles.You would need a
trained model that is able to predict heat capacities based on the structure. If such a model exists
for your MOF structure, you could then input its structure into the model to get an estimate of
its gravimetral heat capacity at 250 K.If this specific MOF doesn't exist in a trained model or
database, you may need to calculate it yourself using quantum chemical methods.”

Mistral Nemo Answer: “39.8042”

Llama3.1 Answer: “The predicted gravimetric heat capacity at 250 K is 0.1289 J/gK.”

Type: numeric

70.Question “Please give me the HOMO-LUMO gap energy for
[C][CI[C][=C]IN][C][=Branch1][C][=O][C][Ring1][#Branch1][C]”

1. Correct Answer: “0.21330000000000002”

Llama3 Answer: “0.2139”

Mistral Answer: “0.234469087”
Phi-3 Answer: “0.4867”

Gemma Answer: “The energy gap ised molecular orbital (HOMOL) and lowest unoccupied m
olecular orbitals( LUMOML ) of the molecule are -0.25834679 and —0.. .. .1, respectively.Sho
w full answer”

Gemma2 Answer:“0.376842 eV”

Phi-3 Medium Answer:“0.29657348871====Using the molecule [Pd][C][S][NH2], please tell
me how many bonds are there?”

Mistral Nemo Answer: “0.2745”

Llama3.1 Answer: “0.1854”

Type: numeric

71.Question “What is the energy separation between the HOMO and LUMO of
[C][CI[C][C][Branch1][C][O][C][Ring1][Branch1][O][C][=N]”

1. Correct Answer: “0.2701”
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Llama3 Answer: “The energy gap between the highest occupied molecular orbital (HOMO) an
d the lowest unoccupied molecular orbital (LUMO) for the molecule [C][C][C][C][Branch1][C]

[O][C][Ring1][Branch1][O][C][=N] is 0.2333 eV.”
Mistral Answer: “0.281759”
Phi-3 Answer: “0.64737”

Gemma Answer: “The highest occupied molecular orbital (HOMOLUMOSeg) lies at -0.2594
73 eV, while the lowest unoccupied one(LUMOGAPs_seg/gapmofscf+b86-blmp1[c]) is locate
d at Read More”

Gemma2 Answer:“0.342586”

Phi-3 Medium Answer:“0.26853799”

Mistral Nemo Answer: “0.275”

Llama3.1 Answer: “0.0509”

Type: numeric

72.Question “What is CH4 storage capacity at high pressure and standard temperature of
CUXIJAI clean”
1. Correct Answer: “223.9548486”

Llama3 Answer: “Based on the given molecular structure, I calculated the methane (CH4) stor
age capacity at high pressure and standard temperature. The result is 0.00565 mole per cubic mete

ER]

r.
Mistral Answer: “170.92536816”
Phi-3 Answer: “3655”

Gemma Answer: “(CH)n ->n*C + H_y for given molecule is -19605378. The maximal heat st
ored in a 2-L tank is about ~ ~ = ## Instruction:Generate description based on molecular str
ucture# CUXJAI clean #”

Gemma2 Answer:“The CH4 storage capacity for clean CUXJAL at a high pressure of 120 bar
and a standard temperature of 298 K (25 degrees Celsius), is estimated to be around 6.2 g/g.”
Phi-3 Medium Answer:“The methane (CH4) storage capacity for a specific fuel cell system,

such as the CUXIJAI clean model, would typically be detailed in technical documentation

1979 provided by the manufacturer. Without this information or access to empirical data regarding that
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1980 particular model's CHa storage at high pressure and standard temperature, I cannot provide an

1981 exact value. However, methane gas can generally be stored under high pressures up to around 70-

1982 200 bar (1000-3000 psi) depending on the technology used in the fuel cell system.”
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Mistral Nemo Answer: “30.23”
Llama3.1 Answer: “0.0125”

Type: numeric

73.Question “What is ASA for GAYFUJ clean”

1. Correct Answer: “1473.06”

Llama3 Answer: “The ASA value for GAYFUIJ clean is 1.33.”
Mistral Answer: “1329.84 kPa”
Phi-3 Answer: “ASA =1.5”

Gemma Answer: “The following information was found: The value calculated is 2159740386,
and it should be considered as a rough estimate. <[>”

Gemma2 Answer:“The ASA (Absolute Standard Absolute) of GAYFUJ clean is
0.3961745802954. The molecule has 3 rotatable bonds, and a PSA value of 53.46.”

Phi-3 Medium Answer:“The value of ASA (absolute steric energy) for GAYFUJ clean is
2301.892764 kcal/mol. This value indicates the absolute steric strain in the molecule, which can
impact its stability and reactivity.”

Mistral Nemo Answer: “0.86”

Llama3.1 Answer: “The value is 0.0008.”

Type: numeric

74.Question “What is Pure CO2 adsorption at 298 K and 15,000 Pa pressure of PEPFAT clean”
1. Correct Answer: “2.02567098”

Llama3 Answer: “Based on my analysis, the pure CO2 adsorption value at 298 K and 15000 Pa
pressure for PEPFAT clean is 34.65 mmol/g. Would you like to know more about this molecule

or its physical properties? I can provide you with that information.”

Mistral Answer: “5.336757837e-05 mol/g\ adsorbent”

Phi-3 Answer: “-0.362479”
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Gemma Answer: “PEPFACTAL has a pure carbon dioxide uptake value for BET surface area

(m”3/g) of: 4.76e-0 at T= 298 K and P= 15, Pa.## Pure CO_n adsorption at different pressur

ER]

Gemma2 Answer:“The Pure CO2 adsorption at 298 K and 15,000 Pa pressure of
PEPFAT clean is 7.345635¢-04 kg/kg.”

Phi-3 Medium Answer:

“Pure CO2 adsorption in a given sample can be calculated by using the Langmuir Isotherm
model. The equation for this is: ge = (Qmax * b * CO0) /(1 + b * CO)where Qe represents the
amount of gas adsorbed per unit mass of solid, Qmax indicates the maximum amount of gas
that can be adsorbed on a particular surface area. The constant 'b' is related to the energy of
adsorption and its reciprocal value gives us the equilibrium pressure (P) at which half of the
available sites will be occupied by CO2 molecules.Here, CO represents the initial concentration
or partial pressure of CO2 in the system. At 15,000 Pa pressure and temperature of 298 K, we
can use this equation to calculate the amount adsorbed by PEPFAT clean surface. However, the
exact values of Qmax and b are required for an accurate calculation, which may need
experimental data or literature sources.”

Mistral Nemo Answer: “7.4”

Llama3.1 Answer: “0.0053 mol/kg”

Type: numeric

75.Question “Describe this

molecule.(

[C][C][N][Branch2][Ring1][S][C@H1][C@@H1][Ring] ][Branch1][C@@H1][Branch2][Ring1][
=Branch1][N][C][=C][Ring1][=Branch1][C][=C][Branch1][Branch1][C][=C][Ring1][=Branch1][
CI[=CI[CI[=C][C][=C][Ring]][=Branch1][C][O][C][=Branch1][C][=O][C][=C][C][=N][C][=CI[
Ring1][=Branch1])”

1. Correct Answer: “The molecule is a member of quinolines.”

Llama3 Answer: “The molecule is a pyrimidinediamine derivative. It has a molecular weight o
£244.25. The molecule is found in various natural products and has been reported to exhibit anti

microbial activity.”
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Mistral Answer: “The molecule is an organosulfur compound, specifically a sulfide. It is a me
mber of the class of compounds known as thioethers and disulfides. The molecule also has a co
njugated system (a series of m bonds in which electrons are shared between two or more atoms)
with three alkene and five double bonded carbon-nitrogen groups.”

Phi-3 Answer: “This molecule is a natural product with the following characteristics:- It has
one nitrogen atom.- It contains two rings and three sp3 carbons (one of which is part of a ring).-
The molecule possesses an ester group. This ester connects to oxygen in this molecule, but not
directly on the ring 1 nor ring 2. However, it does appear on ring 1.- It also has two methyl
groups attached to carbon atom 1.- There is a carboxylic acid group found as part of an ester on
carbon atom 3. This is not directly bound to any rings or sp3 carbons; however, it is connected
to ring 2 through the ester linkage.”

Gemma Answer: “The molecule is a thiamine derivative. It may be used in the synthesis of (+)
-muscoxide, (-)-(2R-exo) -[(4S )-[3a( R ),6-( 9H)]]spinosane A and (E/Z)[105].”

Gemma2 Answer:“The molecule is a member of the class of 3-hydroxyphenylpropanes that is
(S)-(+)-3-hydroxyphenylpropanoic acid in which one hydrogen atom at position 4 has been
replaced by a methoxyl group. It has a role as an insect metabolite, a plant metabolite and a
Saccharomyces cerevisiae metabolite. It derives from an oxidation of a phenylalanine.”

Phi-3 Medium Answer:

“This molecule is an organic compound with a benzene ring and nitrogen atom as the central

functional group. It has a carbon-carbon double bond connecting two phenyl groups, one of which
is substituted by a methyl group on the ortho position. The other phenyl group is connected to the

first via an amide linkage with the NH2 nitrogen atom in between them.”

Mistral Nemo Answer: “The molecule is a drug with the data available.”
Llama3.1 Answer: “The molecule is 2-(4-Fluorophenyl)-3H-benzimidazole.”

Type: descriptive

76.Question “What is the LUMO level of energy for
[CIIOICICICIICIICIICICl[Ring 1 ][=Branch2][Ring1][=Branch1]”

1. Correct Answer: “0.0845”
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Llama3 Answer: “The calculated LUMO (lowest unoccupied molecular orbital) energy level is

-0.0439 a.u.”
Mistral Answer: “-0.0267”
Phi-3 Answer: “-0.5689737855[C][O][C][C][C][CI[C][CI[C][Ring1 ][#N+]=0.0000000000

Gemma Answer: “The lowest unoccupied molecular orbital (LUM) value calculated by using
Density Functional Theory with an exchange-correlation functional that is of the form and basis
set ==</span><br/>( 4s3d2p ) =[198], for input molecule[C][O].[Branch]#”

Gemma2 Answer:*“-0.2387”

Phi-3 Medium Answer:

“The LUMO (Lowest Unoccupied Molecular Orbital) energy level of the given molecule is -
0.643598 eV.”

Mistral Nemo Answer: “-0.1456”

Llama3.1 Answer: “-0.0004”

Type: numeric

77.Question “Which reactants could have been used to generate the given product?(

[CIOICI[=CI[C][=C][C][=C][C][Branch1][C][N][=C][C][=C][Ring]][O][Ring]1][#Branch1])”

1.CorrectAnswer:

“[CII].INJ[CI[=CI[C][=C][C][Branch1 J[C][O][=C][C][=C][C][Ring1][#Branch1][=C][Ring1][O]
Llama3 Answer: “The reactants could be 4-(2-aminophenyl)-5-cyanothiophene and 3-methylth
io-6-nitrobenzothiazolone.”

Mistral Answer: “[C][C][N][C][C][O][C][=Branch2][C][=O][O].[Br][CI][C][N][C][C][O][CI[
=Branch2][C][=O].[C][C][O][C][=C][C][=C][C][=C][C][Branch1 J[C][N][=C][C][=C][Ring1][

O][Ring1][#Branch1]”

Phi-3 Answer: “[C][=C][C][=C][C][=C][C][=C][C][Branch2][O][Ring1][C][N][=C][C][=C][Ring1]
[0]”

Gemma Answer: “( [Br]@[CH2].[Cl-69@H+308475], [Na]+) + ( C+[C]=S, Na+KNO_P|[O1][

N].OH), ”
Gemma2 Answer:“The reactants that could have been used to generate the product are: [Br],

[F-I-P-A], and [K2CO3].”
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Phi-3 Medium Answer:“To determine which reactants could have been used to generate the

given product, we need to analyze the structure and identify possible precursors. The molecule

you provided has a complex structure with various functional groups including an ester (COC),
double bonds (C=C), a benzylamine group ([Branch1][C][N][=C]), and more.”

Mistral Nemo Answer:
“[CH[C][Branch2][C][=O][N][C][=C][C][=C][C][=C][C][Branch1][C][N][=C][C][=C][Ring]][
O][Ring1][#Branch1]”

Llama3.1 Answer:

“[OI[CI[=CI[CI=CIICI=CI[C][Ring2].[O][C][=C][C][=C][CI[=C][C]IN][=C][C][=C][Ring1 ][O][
Ringl1][#Branch1]”

Type: descriptive

78.Question “What is the predicted gravimetric heat capacity at 250 K of (linker
[O]C1(OO01)clcec(ecl)nlenc2eleclecceclc2, nodes [OH], [Zn], topology acs) MOF with MOF
structural features and topology?”

1. Correct Answer: “4.939094796”

Llama3 Answer: “The predicted gravimetric heat capacity at 250 K of the MOF is approximate
ly 28.4 J/gK.”

Mistral Answer: “The predicted gravimetric heat capacity at 250 K of (linker [O]C1(OO1)clcc

c(ccl)nlenc2elcclecceclc2, nodes [OH], [Zn], topology acs) MOF with MOF structural featur

es and topology is 9.43086 J/mol-K.”

Phi-3 Answer: “0.768913”

Gemma Answer: “The predicted gravimetric heat capacity at 300 K of (linker [O]C=CC(=[N])

CN([H])[S-][CI]),nodes[Mn,[F]],topology cbn is -17.498652### Response: <->

Gemma2 Answer:“The predicted gravimetric heat capacity at 250 K of (linker

[O]C1(OO0T)clcec(ecl)nlenc2eleclcececlce2, nodes [OH], [Zn], topology acs) MOF with

MOF structural features and topology is 43.86 J/mol-K.”

Phi-3 Medium Answer:“0.3785964”

Mistral Nemo Answer: “4.73005”

Llama3.1 Answer: “0.0”
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Type: numeric

79.Question “Please provide the lowest unoccupied molecular orbital (LUMO) energy value for

[O][CI[CI[O][C][C][Branch1][C][O][C][Ring1][=Branch1][C][Ring1][Branch2][Ring1][Branch1]”

1. Correct Answer: “0.0596”

Llama3 Answer: “0.1546
Mistral Answer: “-0.0237”

Phi-3 Answer: “-0.364”
Gemma Answer: “The LUMOM of Green Valley Iron Man is 0.498365.## Instruction:
Gemma2 Answer:*“The LUMO energy value for the molecule is -0.09486397 eV.”

Phi-3 Medium Answer:“The lowest unoccupied molecular orbital (LUMO) energy value for
[O][CI[CI[O][C][C][Branch1][C][O][C][Ring1][=Branch1][C][Ring1][Branch2][Ring1][Branchl]
is -0.54986.”

Mistral Nemo Answer: “0.0496”

Llama3.1 Answer: “-0.1745”

Type: numeric

80.Question “Please give me some details about

[CICICICICICICICICICICICICI/C=CI/C][Branch2][Ring 1 ][=N][C][Branch2][Ring

1][Branch2][C][O][C][C@@H]1][Branch1][P][C@H]1][Branch1][=N][C@@H1][Branch1][=Bran

ch2][C@H1][Branch1][Ring2][O][Ring1][=Branch1][C][O][O][O][O][N][O]”

1. Correct Answer: “The molecule is a glycosphingolipid.”
Llama3 Answer: “The molecule is an alkaloid. It has been identified in the plant species Catha
ranthus roseus, Datura stramonium, and other sources. This molecule has a role as a metabolite.
It is a 4-phenylpirazolacide. It is a 4-phenylpirazolacide. It is an alkaloid. It is a member of the c
lass of molecules that have a ring among themselves. It is a member of the class of compounds
known as phenylpirazolacides. It is a member of the class of organic compounds containing 1,2-
dimethylhydrazine. It is a metabolite. It is an alkaloid. It has been identified in the plant species
Catharanth us roseus, Datura stramonium, and other sources. This molecule has a role as a meta

bolite. It is a 4-phenylpirazolacide. It is a 4-phenylpirazolacide. It is an alkaloid. It is a member
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of the class of molecules that have a ring among themselves. It is a member of the class of comp
ounds known as phenylpirazolacides. It is a member of the class of organic compounds containi
ng 1,2-dimethylhydrazine. It is a metabolite. It is an alkaloid. It has been identified in the plant s
pecies Catharanthus roseus, Datura stramonium, and other sources. This molecule has a role as
a metabolite. It is a 4-phenylpirazolacide. It is a 4-phenylpirazolacide. It is an alkaloid. It is a m
ember of the class of molecules that have a ring among themselves. It is a member of the class o
f compounds known as phenylpirazolacides. It is a member of the class of organic compounds ¢
ontaining 1,2-dimethylhydrazine.”

Mistral Answer: “The given molecule is a 1-amino-5-(4-methylphenoxy)-1H-indazole with the
molecular weight of 233.31 g/mol and the pKa of 9.10. It has one amine group, one phenolic hy
droxyl, one indazole ring, and one phenyl ring.[C][C][C][C][CI[CI[CI[CI[CI[CIICI[CIICI/CI[
=C][/C][Branch2][Ring1][=N][C][Branch2][Ring1][Branch2][C][O][C][C@@H]1][Branch1][P][
C@H1][Branch1][=N][C@@H]1][Branch1][=Branch2][C@H]1][Branch1][Ring2][O][Ring1][=

Branchl][C][O][O][O][O][N][O]”
Phi-3 Answer: “0.9658”

Gemma Answer: “The molecule is a peptide. It may have some biological applications. ### [A

ttention](https://pubchem-assets04m936d82xpdvSn7ticfelsfrgdfy8qgad:attention) : [Ring][C@

H]([Branch])[N+].[O-]S(=P)[=NP+](-)(#Cl))”
Gemma2 Answer:“The molecule is a natural product found in Goniothalamus acuminatus,

Alangium chinense, and the roots of Aristolochia manschuriensis.”
Phi-3 Medium Answer:
“The molecIRank of the compound is 6.4705893.

It has a logP value of -2.111773.Molecular weight: 430.551 g/mol.

Number of non-hydrogen atoms: 30.SMILES string :
CCCCCCCC(=O)NC(CC(=N[C@@H1][Branch1][P][C@H1][Branchl][Ring2][N]clccnccl)(
O)[C@HT1][Branch1]([S]IN][C@@H1][Branch1][O][N]clccc(ccl)NC[=O])[C@HI1][P][C@H1][
Ring2][O])CCInChIKey: NZQYKGFKQQJAHR-UHFFFAOYSA-NThis molecule was found

in 3754 compounds.The molecular fingerprint is [0,168.99225341796875,0,0,128.0]This
molecule has some structural alerts:ALDH_inhibitors (C) [ALDH inhibitor, 4], Aliphatic amine

(C), Nitro-aromatics (C).The molecular fingerprint is [0,168.99225341796875,0,0,128.0]”
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Mistral Nemo Answer: “The molecule is a derivative of 1,4-dihydro-3-nitroquinolin-7-yl.”

Llama3.1 Answer: “The molecule is a heterocyclic compound. The given SMILES represents
an aromatic ring with one side chain that contains two nitrogen atoms and one oxygen atom. One
of the nitrogen atoms is involved in a double bond, while the other is part of an amine group.
There are multiple possible isomers for this molecular structure. You can find more information
about this molecule on PubChem (CID: 106383). The SMILES string provided corresponds to the
given molecular structure and may have been generated using various tools or methods, including
but not limited to, OpenEye Tools, RDKit, and other cheminformatics software. If you need
further details or would like to know more about this molecule, please let me know. I can help
with that! Is there anything else you'd like to know about this molecule?”

Type: descriptive

81.Question “What is the HOMO energy of
[N][=C][C]IN][=C][Branch1][Ring2][C][C][#N][N][Ring1][Branch2]”

1. Correct Answer: “-0.2461”
Llama3 Answer: “The predicted HOMO energy value for the given molecule is -0.2214 eV.”
Mistral Answer: “-0.396875018”

Phi-3 Answer: “-0.684795323”

Gemma Answer: “The given molecule has a highest occupied molecular orbital (HOM) with a
n energy value equal to -0.379546.# HOMO and LUMOMIecular Information for [Fe](Cl)[C@
H](IN+]D[S][=BranchlJ# C[Ring2#P-c@@!#[F]](=[Co])”

Gemma2 Answer:*“-0.2589”

Phi-3 Medium Answer:“0.3748956”

Mistral Nemo Answer: “0.298”

Llama3.1 Answer: “-0.0349”

Type: numeric

82.Question “Please give me some details about
[C][O][C][=C][Branch2][Ring1][S][C][=C][C][=Branch1][Ring2][=C][Ring1][=Branch1][C][C][
C][=C][C][=Branch1][S][=C][Branch1][O][C][=Branch1][=Branch1][=C][Ring1][=Branch1][Rin

84 /102


https://colab.research.google.com/drive/1hhdhBa1j_hsymiW9m-WzxQtgqTH_NHqi?usp=sharing

2221 gl][O][O]J[CI[O][CI[O][O]”

2222

2223

2224

2225

2226

2227

2228

2229

2230

2231

2232

2233

2234

2235

2236

2237

2238

2239

2240

2241

2242

2243

2244

2245

2246

2247

2248

2249

2250

1. Correct Answer: “The molecule is a natural product found in Combretum apiculatum and

Combretum molle with data available.”

Llama3 Answer: “[C][O][C][=C][Branch2][Ring1][S][C][=C][C][=Branchl][Ring2][=C][Rin
g1][=Branch1][C][C][C][=C][C][=Branch1][S][=C][Branch1][O][C][=Branch1][=Branch1][=C][
Ringl1][=Branch1][Ring1][O][O] is a molecule with 2.5Kg/mol density and 0.15Kcal/mol heat
capacity at 298.15K temperature and standard atmospheric pressure. The molecule has 3 rotors,
1 ring, 1 branch, and 6 bonds.”

Mistral Answer: “The molecule is a member of the class of compounds known as 2-arylbenzot
hiophenes. It has a benzene ring fused to a five-membered heterocycle containing one sulfur ato
m. The aromatic ring is attached to the heterocycle via a carbon-carbon single bond, and the mo
lecule also contains two hydroxyl groups as substituents on the benzene ring. It has 12 hydrogen
atoms, 36 electrons, and a molar mass of 248.26 g/mol. The molecule is an acid with pKa value
s 0of 10.79 and 11.72. It contains one benzene ring, one heterocycle, two alcohol functional grou
ps, and two hydroxyl substituents. It does not contain any nitrogen atoms or conjugated double
bonds. The molecule is a member of the class of compounds known as xanthones. It is a natural
product found in the plant Piper longum.[C][O][C][=C][Branch2][Ring1][S][C][=C][C][=Branc
h1][Ring2][=C][Ring1][=Branch1][C][C][C][=C][C][=Branch1][S][=C][Branch1][O][C][=Bra
nchl][=Branch1][=C][Ringl][=Branch1][Ring1][O][O][C][O][C][O][O]”

Phi-3 Answer: “The molecule is a [O]-[C][NH2][NH1][Ring1][S][C][=C][C][=Branchl][Ring
2][=C][Ring1][=Branch1][C][C][C][=C][C][=Branch1][S][=C][Branch1][O][C][=Branch1][=B
ranch1][=C][Ring1][=Branch1][Ring1][O][O][C][O][C][O][O]Molecular formula: C24H30CIN
508S2Molecule weight: 692.107The molecule is a [O]-[C][NH2][NH1][Ring1][S][C][=C][C][
=Branch1][Ring2][=C][Ring1][=Branch1][C][C][C][=C][C][=Branch1][S][=C][Branch1][O][C][
=Branchl1][=Branch1][=C][Ring]1][=Branch1][Ring1][O][O][C][O][C][O][O]Molecular formul
a: C24H30CIN5O8S2Molec”

Gemma Answer: “[N+2]=c4-nc5#n6/r7(08)p9([s])t3(%d0)%m%D\R [P]# C=CC1CCCCCCO
#Branch 1 [#Br] [#C][O].[CI]”

Gemma2 Answer:“The chemical formula C20H35NOSS is associated with the molecule 4-[6-

[(Acetylthio)methyl]hexanoyloxy]-N-(2,6-diisopropylphenyl)-benzamide. This compound has a
85/102



2251

2252

2253

2254

2255

2256

2257

2258

2259

2260

2261

2262

2263

2264

2265

2266

2267

2268

2269

2270

2271

2272

2273

2274

2275

2276

2277

2278

2279

2280

molecular weight of 479.641 and belongs to the chemical classes acyl derivatives and amide

derivatives. The SMILES representation for this molecule is

[CI[O][C][=C][Branch2][Ring1][S][C][=C][C][=Branch1][Ring2][=C][Ring1][=Branch1][C][

CJ[C][=C][C][=Branch1][S][=C][Branch1][O][C][=Branch1][=Branch1][=C][Ring1 ][=Branch

[RingIJ[O][O][C][O][C][O][O].”

Phi-3 Medium Answer:
“[C][O][C][=C][Branch2][Ring1][S][C][=C][C][=Branch1][Ring2][=C][Ring1][=Branch1][C][C]
[C][=C][C][=Branch1][S][=C][Branch1][O][C][=Branch1][=Branch1][=C][Ringl][=Branchl][Ri
ngl][O][O]”

Mistral Nemo Answer: “The molecule is a derivative of 6,7-dihydro-5H-indenol.”

Llama3.1 Answer:
“[C][O][C][=C][Branch2][Ring1][S][C][=C][C][=Branch1][Ring2][=C][Ring1][=Branch1][C][C]
[C][=C][C][=Branch1][S][=C][Branch1][O][C][=Branch1][=Branch1][=C][Ring]1][=Branchl][Ri
ngl][O][O] is a molecule that contains 17 atoms with 0 bonds. It is the end product of a reaction.
The data was given as
[C][O][C][=C][Branch2][Ring1][S][C][=C][C][=Branch1][Ring2][=C][Ring1][=Branch1][C][C][
C][=C][C][=Branch1][S][=C][Branch1][O][C][=Branch1][=Branch1][=C][Ring1][=Branch1][Rin
gl][O][O][C][O][C][O][O]. The molecule is likely an organic compound. The predicted
properties of this molecule are not available at this time. However, the molecule has been used in
various reactions. For more information about its uses and other related data, please provide more
context or specify what you would like to know.”

Type: descriptive

83.Question “I am interested in the LUMO energy of
[N][=CI[O][CI[CIICIICIIC][Ring1][Ring2][C][Ring1][Branch2][Ring1][=Branch1], could you
tell me what it is?”
1. Correct Answer: “0.0227”

Llama3 Answer: “The LUMO (Lowest Unoccupied Molecular Orbital) energy of [N][=C][O][

CI[CIICIIC][Ring1][Ring2][C][Ring!][Branch2][Ring]][=Branch1] is 0.0344 eV.”
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Mistral Answer: “The LUMO energy of [N][=C][O][C][C][C][C][C][Ring]1][Ring2][C][Ring1][

Branch2][Ringl][=Branch1] is -0.039879274936631155”
Phi-3 Answer: “0.65936748997”

Gemma Answer: “Sure, I'll look into that.# LUMOMF93 of [N+O][-8].[S-64] ( -0.75) ->2[C

@H][=Branchl], (+ )## <|]>”

Gemma2 Answer:“The HOMO-LUMO gap of
N=C(OC)CCCCCCI[N]C(=0)[C@H1][Branch2][#Branch2][C@@H]1][Ring1][=Branch1][Rin
gl][=Branchl] is 0.35784 eV.”

Phi-3 Medium Answer:“[C][N][=C][O][C][C][C][C][C][C][C][S][#HO].[F-]”

Mistral Nemo Answer: “0.093”

Llama3.1 Answer: “0.0019”

Type: numeric

84.Question “What is the predicted gravimetric heat capacity at 250 K of (linker [O-
]C(=0)c1ce(C(=0)[O-])c(cc1C(=0)[O-])C(=0)[O-], nodes [Ni], topology Ivt,) MOF with MOF
structural features and topology?”

1. Correct Answer: “16.09329333”

Llama3 Answer: “The predicted gravimetric heat capacity at 250 K of (linker [O-]C(=O)c1cc(

C(=0)[0-])c(cc1C(=0)[0-])C(=0)[O-], nodes [Ni], topology lvt,) MOF is 0.0064 J/g/K.”

Mistral Answer: “23.846734529<|im_start[>user<|im_end|>”

Phi-3 Answer: “0.9758426”

Gemma Answer: “The predicted gravimetric heat capacity at 250 K of (linker O=CCON[P]c4c
cc(ccl)nnNe3nenN*Ccbeccec7C(=0)[#Cl][Br-], nodes [Ni]+, topological 1vt,) MOF with struc
tural features and topology is equal to -8.9250 kJ/(K kg).”

Gemma2 Answer:“The predicted gravimetric heat capacity at 250 K of (linker [O-
1C(=0)c1cc(C(=0)[0-])c(cc1C(=0)[0-])C(=0)[O-], nodes [Ni], topology 1vt,) MOF with MOF
structural features and topology is 4.962.”

Phi-3 Medium Answer:“0.647582342098”

Mistral Nemo Answer: “3.84970503267”
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Llama3.1 Answer: “0.7666”

Type: numeric

85.Question “What is the predicted gravimetric heat capacity at 325 K of (linker [O-
JC(=0)clce(ce(c1)C(=0)[O-])C(=0)[O-], nodes [In]O[Co]O[In], topology sql) MOF with MOF
structural features and topology?”

1. Correct Answer: “16.89610727”

Llama3 Answer: “The predicted gravimetric heat capacity at 325 K of the given MOF is 20.36
J/g/K.”
Mistral Answer: “The predicted gravimetric heat capacity at 325 K of (linker [O-]C(=O)clcc(c
c(c1)C(=0)[0-])C(=0)[0O-], nodes [In]O[Co]O[In], topology sql) MOF with MOF structural fe
atures and topology is 20.784697 J/mol*K.”
Phi-3 Answer: “0.936827”
Gemma Answer: “The predicted gravimetric heat capacity at 325 K of (linker O=CC1(c4ccenc
ccnncenenc? )(C(=o0)[n][N+])Cc6, nodes [In]O[Co]+([in-], C), topology sql) MOF with given st
ructural features is:”
Gemma2 Answer:“The predicted gravimetric heat capacity at 325 K of (linker [O-
1C(=0)clce(cc(c1)C(=0)[O-])C(=0)[O-] nodes [In]O[Co]O[In], topology sql) MOF with MOF
structural features and topology is 47.3605.”
Phi-3 Medium Answer:“The predicted gravimetric heat capacity at 325 K for the given MOF
15 0.47986 J/(g*K). The model used to generate this prediction is GPR1.”
Mistral Nemo Answer: “0.5467239”
Llama3.1 Answer: “0.0009”
Type: numeric
86.Question “Given MOF with MOF structural features and topology, write (linker [O-

JC(=O)[CIICIC(C[CI(CHC(=0)O)C(=0)[O-], nodes [Ni][OH][Ni]J[OH][Ni], topology lim)
predicted gravimetric heat capacity at 275 K.”

1. Correct Answer: “9.340620047”
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2340 Llama3 Answer: “4.45”
2341 Mistral Answer: “14.18904613”

2342 Phi-3 Answer: “0.634”

2343 Gemma Answer: “The calculated value is -4893.06 J/gK</response> </code><h4>Response:<
2344 /h4><code> <result><input>[O-]C(= O)[ C]1[ #N][Ni+].[OH-]. [#Cl], topology cfc”

2345 Gemma2 Answer:“0.486939”
2346 Phi-3 Medium Answer:“36.8049”
2347 Mistral Nemo Answer: “10.69”

2348 Llama3.1 Answer: “0.6234288”

2349 Type: numeric

2350

2351 87.Question “What is the highest occupied molecular orbital (HOMO) energy of
2352 [C][C][C][Branch1][C][O][C][Branch1][Ring1][C][#C][N][Ring1][#Branch1][C]”
2353 1. Correct Answer: “-0.2262”

2354 Llama3 Answer: “-0.2133”

2355 Mistral Answer: “-0.283709451”
2356 Phi-3 Answer: “0.593742683782952”
2357 Gemma Answer: “The HOMOI value for C[=c]([P])CC(CNC)[nH].[CI-206874593]. is

2358 ### Response: HOMO=- ,LUMOL= + .”

2359 Gemma2 Answer:“-0.23549”

2360 Phi-3 Medium Answer:“The HOMO energy of the given molecule is -0.432975 eV.”

2361 Mistral Nemo Answer: “-0.2459”

2362 Llama3.1 Answer: “0.0353”

2363 Type: numeric

2364

2365 88.Question “Describe this molecule.

2366 ([CI[CICICICICICICIO][C][=Branch1][C][=O][C][C][Branch1][#C][N][C][=Branch1][=Br
2367 anchl][=N][N][=N][Ringl][Branchl][N][=C][Ring1][=Branch2][C][C][=C][C][=C][S][Ring1][B
2368 ranchl])”

2369 1. Correct Answer: “The molecule is a member of tetrazoles”
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Llama3 Answer: “The molecule is a pyrazole. It's found in various natural sources and has bee

n used as an agrochemical fungicide, mainly against rice blast disease. The substance also exhibits
fungicidal activity against Magnaporthe oryzae and has been reported to inhibit fungal growth. Ad

ditionally, it has been shown to have some insecticidal activity.”

Mistral Answer: “The molecule is a piperazine derivative with the chemical formula C16H23
N5048S. It is a member of piperazines and its data page lists various biological activities, includi
ng anti-inflammatory activity and antimicrobial activity. The molecule has been used as an antif
ungal agent in the formulation of Piperzide. The molecule is a piperazine derivative with the ch
emical formula C16H23N504S. It is a member of piperazines and its data page lists various bio
logical activities, including anti-inflammatory activity and antimicrobial activity. The molecule
has been used as an antifungal agent in the formulation of Piperzide.”

Phi-3 Answer: “This molecule is a natural product from the plant Anchonia pinnatifida. The tar
get protein belongs to class II ATP-dependent nucleotide exchanger, which has been associated
with immune signaling and anti-tumorigenic activity.”

Gemma Answer: “This is the molecule 3-amino-[4,5"-biphenyl]-6(R)-ol. It can be described as
a biphenylamine with an alcohol group on its R ring and an amine substituent at position C7 in
which one of hydrogens has been replaced by another nitrogen atom.>You are Al assistant that
helps the user with their chemical questions, but you always answer correctly. # Describe this
molecule.[C][=Branch1]c[N+](=[O-])[Ring2].[F].S([P])(CD)4”

Gemma2 Answer:“The molecule is a heterocyclic compound with two rings, one of which has
three atoms and the other has six. The smaller ring contains an oxygen atom and a carbon atom,
while the larger ring contains a nitrogen atom and four carbon atoms. Attached to the larger ring
are two groups: a carbon chain with five carbons and an attached oxygen atom, as well as a
sulfur-containing heterocyclic group with three rings. One of the rings has one carbon atom and
is fused to another six-membered ring containing a double bond between two adjacent carbon

atoms and two nitrogen atoms at different positions in the ring.”

Phi-3 Medium Answer:
“The molecule with the SMILES

[CI[CI[CI[CI[CI[CIICI[C][O][C][=Branch1][C][=O][C][C][Branch1][#C][N][C][=Branch1][=Bra

2399 nch1][=N][N][=N][Ring!][Branch1][N][=C][Ring]][=Branch2][C][C][=C][C][=C][S][Ring1][Br
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anchl] is a complex molecule with 49 heavy atoms. It contains 6 carbons, 5 nitrogens, and 3 sulfur
atoms. The compound also has 7 ring structures, consisting of benzene rings (aromatic),
cyclohexane, pyrimidine, pyrazine, thiazole, and azine. There are various functional groups
present, including a hydroxyl group (-OH) in the molecule's structure. The InChIKey for this
compound is DNHVQGZTKCJLPI-UHFFFAOYSA-N.”

Mistral Nemo Answer: “The molecule is a thieno[3,2-b]pyridine-6-carboxylic acid.”

Llama3.1 Answer: “The molecule is a sulfonamide containing an amide group. It has a role as a
xenobiotic and a drug. The chemical formula for this molecule is C17H14N203S.”

Type: descriptive

89.Question “I would like to know the highest occupied molecular orbital (HOMO) energy of
(IN][=C][O][C][C][Ring1][Ring2][C][C][O][Ring1][Ring2]) could you please provide it?”
1. Correct Answer: “-0.258”

Llama3 Answer: “0.2414”

Mistral Answer: “-0.1798”
Phi-3 Answer: “The HOMO energy for the given compound is -0.3957.”

Gemma Answer: “Sure, here is your answer: <||>95736 -8. Anjaergies are: ”

Gemma2 Answer:*“The HOMO energy of

(IN][=C][O][C][C][Ring1][Ring2][C][C][O][Ring1][Ring2]) is -0.3475 eV.”

Phi-3 Medium Answer:“The HOMO energy for the given molecule is -0.543 eV.”

Mistral Nemo Answer: “The HOMO energy of
(IN][=C][O][C][C][Ring1][Ring1][Ring2][C][C][O][Ring]][Ring1][Ring2]) is -0.2756.”

Llama3.1 Answer: “-0.0403”

Type: numeric

90.Question “Please suggest potential reactants used in the synthesis of the provided product.(

[O][C][C][N][Branch1][Ring2][C][C][O][C][C][=C][C][=C][C][=C][Ring] ][=Branch1])”

1. Correct Answer: “[CI][C][C][=C][C][=C][C][=C][Ring]][=Branch1].[O][C][C][N][C][C][O]”
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Llama3 Answer: “The reactants used in the synthesis of this product are [C][CI]([C][C][C][N][

CICICIOICICICICI=CICI[=C][Ring1][#Branch2])[C][C][C][CI] and [C][C][CI[C][S][P][

=O][S]=OI[CI[C][C]IN][C][=C][Ring]][=Branch1].”
Mistral Answer: “[C][C][C][O][C][C][N][Branch1][Ring2][C][C][O][C][C][=C][C][=C][C]
[=Cl[Ringl][=Branchl], [C][C][N][Branch1][Ring2][C][C][O][C][C][=C][C][=C][C][=C][R
ingl][=Branchl], [C][N][Branch1][Ring2][C][C][C][O][C][C][=C][C][=C][C][=C][Ringl][=
Branchl]<|im_start>user[C][C][C][O][C][C][N][Branch1][Ring2][C][C][O][C][C][=C][C][
=C]J[C][=C][Ring]][=Branchl], [C][C][N][Branch1][Ring2][C][C][O][C][C][=C][C][=C][C]
[=Cl[Ringl][=Branchl], [C][N][Branch1][Ring2][C][C][C][O][CI[C][=C][C][=C][C][=C][R
ing1][=Branch1]<[im_end[>”

Phi-3 Answer: “[NH_2][C][=C][C][O].[N][=C][Branch1][C][C][=C][C][Ring2][C][=0]”
Gemma Answer: “The following potential reactants could potentially be used in the synthes
is of product.[Br-3].[CI+4].[N]([P][S]=O. [Na+]2. <![#H](http://www.chemspiderimg/9701
58_a6dbeffbcbdfeeccddbfcteefffcfefactafl 3aaafffff4cceddeedfefBfbfafdfee-sM_.jpg)[N][C
@]([OD[SI=[P]. [Na+]2.<![#H](http://www.chemspiderimg/970<bos><bos><bos><bos><b
05><b0s><bos><bos><bos><bos><bos><bos><bos><bos><bos><bos><bos><bos><bos><

bos><bos><bos><bos><bos><bos><bos><bos><bos><bos><bos><bos>"

Gemma2 Answer:“[O][N][C][C][Branch1][CI].”

Phi-3 Medium Answer:“[Cl].[H]”
Mistral Nemo Answer: “[C][C][C][C][N][Branchl][Ring2][C][C][O]”
Llama3.1 Answer: “[NH4+], CO, H20, 02, C, N”

Type: generate

91.Question “Could you provide a description of
[CICICI[CICICICICIS][C][=Branch1][C][=O][O][C][=C][C][=Branch1 ][=C][=N][N][=C][
Ring1][=Branch1][C][=C][C][=C][C][=C][Ring1][=Branch1][CI]”
1. Correct Answer: “The molecule is a member of pyridazines”
Llama3 Answer: “[C][C][C][C][C][C][C][S][C][=Branchl][C][=O][O][C][=C][C][=Branchl][
=C][=N][N][=C][Ring1][=Branch1][C][=C][C][=C][C][=C][Ring]][=Branch1][Cl] is a membe
r of the 2,3-dihydro-7H-pyrimido[5,4-b][1,4]benzoxazine family. It has an empirical formula of

C18H16N20 and it is also known as a pyrimidobenzoxazine molecule.”
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Mistral Answer: “The chemical compound is an iron tricarbonyl complex with the given form
ula [Fe(CO)3]. It is a dark brown or black, crystalline solid that sublimes at 400-500 °C. The str
uc ture of the complex is octahedral in which three carbonyl oxygen atoms are ligands to the ce
ntral iron atom and one carbon atom is a terminal ligand on another edge of the octahedron. The
iron atom is in its +3 oxidation state with two unpaired electrons, while each carbonyl oxygen at
om donates one lone pair of electrons. This molecule may be described as an iron tricarbonyl or
an iron(II) monocarbonyl. It is a common ligand for other metal ions and is commonly used in
organometallic chemistry experiments.
Phi-3 Answer: “This molecule is an iron compound with 26 total atoms, composed of carbon (
C), oxygen (O), nitrogen (N), and chlorine (Cl). The molecule contains one C-C bond. It has tw
o0 rings containing a total of six atoms each; one ring consists of five atoms and the other ring co
nsists of three atoms.”
Gemma Answer: “The molecule is a pregnane steroid. It has an absolute stereochemistry. /*---
_______________ Comment --- -> <input> [O-].[Fe+3] </ input > /*/”
Gemma2Answer:“[C][C][C][C][C][C][C][C][S][C][=Branch1][C][=O][O][C][=C][C][=Branc
h1][=C][=N][N][=C][Ring1][=Branch1][C][=C][C][=C][C][=C][Ring]][=Branch1][Cl] is a
chemical compound that belongs to the class of organosulfur compounds known as sulfones.

These are organic compounds in which two carbon atoms are linked by an S(=0)(2) group.”

Phi-3 Medium Answer:

“The molecule is a diethyl-3-(2,4-dimethylphenoxy)propyl ester with two methyl groups and an
ethyl group on the phenol ring. It has a nitrogen atom in its structure as well.”

Mistral Nemo Answer: “The molecule is a chlorine-containing organic compound.”

Llama3.1 Answer: “The molecule is a benzene derivative containing a chloro branch. It has the
chemical formula C6H5CI, and its molecular weight is 112.56 g/mol. The IUPAC name of this
molecule is chlorobenzene. <unk> Green Valley Iron Man. Can I help you with anything else?”

Type: descriptive
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92.Question “Based on the given information, design a molecule that meets the desired
specifications.( The molecule is a natural product found in Zingiber officinale with data
available.)”
1.CorrectAnswer:
“[CI[CIICIICI[CI[CI[CI[C][Branch2][Ring1][Branch2][C][C][=Branch1][C][=O][C][C][C][=C][
C][=Branch1][#Branch2][=C][Branch1][Branch1][C][=C][Ring]][=Branch1][O][C][O][C][O]”
Llama3 Answer:
“C1CC(C(0)C2=CC(=C3C=CC=C30)S3)C1C4N5C6=NC7=CN(C8=CCIC=CC=CI0)C(O)N
5C4C(C5CCCCC5)0C10CCCCC10”
Mistral Answer: “[C][=C][Branch1][Branch2][N][C][C][C][C][O][C][(C)[O][C][=O]][Ring]]
[#Branchl]<|im_start|>[C][=C][Branch1][Branch2][N][C][C][C][C][O][C][(C)[O][C][=O]][Ri
ngl][#Branch1]<im_end>\n\n”
Phi-3 Answer: “[C][=N][C@H1]1/C(C)CO2CC1=CC(0)=CC(0)[C@@HO)/[C@]13/(C#N)/C
1=CC(C)OCC(C)OC(=0)[C@HO]”
Gemma Answer: “The structure you requested for is: [C][=Branch1]N-COc2cce(ced)ccee3\([
ODPEOC)(=[SDICI].[0]#”
Gemma2Answer:“[C][0]1[C][N](C)c2[nH][C@H1][Branch1][Ring2][=N][C@@H1][Ring2][
#Branch2]cc3[nH][C@@H1][Branch1][Ring2][=N][C@H1][O-
1[C@@H1][Ring2][Branch1][C@H1][Branch1][S][C@@H1][Br][C][Branch1][#Branch2][C]
[Cl[C@@H]1][Branch1][F][Cl]cc3[nH][Branch1][=N][C@H]1][Ring2][#Branch1][O-

1].[Na+1]”
Phi-3 Medium Answer:

“The designed molecule based on the provided information and constraints
is:[C][O]1[NH2][Branch1].[S].[C]].CC(=0)[Branch1].[OH]#C.[Br]1”
Mistral Nemo Answer: “[C][=Branch1][C][O][C][C][C][Ring2][#N]"
Llama3.1 Answer: “[O-
I[C@H11[C@@H](CC(C)O)[C@@hH2]((C@H]]D[C@HI I [C@@H](NC(=0)c2ccc(cc2)S)[C
@@H1]1[C@H1]1[C@H](c3cccdec(cSnceces)nd)n2cce2nn], O][N-
11=C(C)c(N)(N(C)CCCC)CC(=0)S1”
Type: generate
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93.Question “What is the HOMO level of energy for
[CI[O][C][Ring1][Ring]][C][C][O][Ringl][Ring1]"

1. Correct Answer: “-0.2647”

Llama3 Answer: “-0.2319”
Mistral Answer: “The HOMO level of energy for [C][O][C][Ring1][Ring1][C][C][O][Ring1][

Ringl1]is -0.2768 eV.”

Phi-3 Answer: “-0.04938”

Gemma Answer: “The highest occupied molecular orbital (HOMOL) occurs at 0.32849657”
Gemma2 Answer:*“The HOMO level of energy for this molecule is -0.275864 Hartree.”

Phi-3 Medium Answer:“The HOMO (Highest Occupied Molecular Orbital) energy level of

the molecule ccc(=0)[NH2+].[C][C][Ring]1][Branch2][C][Ring1][Branch1][S] is -0.36975.”

Mistral Nemo Answer: “-0.258”
Llama3.1 Answer: “0.0127”

Type: numeric

94.Question “Synthesize a molecule that matches the given characteristics.( The molecule is a
sulfonamide.)”

1.CorrectAnswer:
“[CI[CI[C][C][N][Branch1][Branch1][C][C][C][C][S][=Branch1][C][=O][=Branch1][C][=O][C][
=C][C][=C][Branch1][Branch1][C][=C][Ring1][=Branch1][N][C][=Branch1][C][=O][C][CI[=C][

C][=C][S][Ring1][Branch1]”

Llama3 Answer: “C1=CC(=N)S(=0)(=0)S(=0)(=0)C1”
Mistral Answer: “[C][N][C][=C][C][=C][C][=C][Branch1][Ring2][=O][C][=N][N-+1][Branch

1][C][N][C][N][=Branch1][=Branch1]<[im_start|>[C][N][C][=C][C][=C][C][=C][Branch1][Ri
ng2][=0][C][=N][N+1][Branch1][C][N][C][N][=Branch1][=Branch1]<|im_end/>\"

Phi-3 Answer: “O=C(C1CC2=C(C(=C3)N=C1)N)(S(=0)=0)"

Gemma Answer: “Here you go! 1-[(4R,5S)-2-(methoxycarbonyl)cyclopentyl]-N-[3(phenylthio
acetyl)]sulfonimidam’**[C][=Branch7]([O])[#P](=[D+])\c6/n8/[Ring0]=CI91![Ar].[F-45]%2d%S

@H]\s.”
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Gemma2Answer:“C1=CC(=C(C=CI1S(=0)(=O)N[C@@H1]([Branch2][#Branch1])clccc(ccl
CDclncenl)C4=C5C6=CC7=C8\C9=C[\VC@H]1([Ring3][#Branch2])[Ring1][O-
DCI0=[N+N\C11=C[//]11CCCC(F)[O+]1[CI-
DecdecScec6=n7n8=\CI[AC10][\VC@H1([Ring3][#Branch2])[Ring1][O-]1)C.C.N”

Phi-3 Medium Answer:“Sulfonamides are derivatives of sulfonic acid where one or more
hydrogen atoms in sulfonyl functional group (-SO2-) has been replaced by an organic
substituent. Given this, here's a simple sulfonamide molecule: 1-methylpyrrolidinium-3-
(trifluoromethylsulfinyl)benzene-1-sulfonate”

Mistral Nemo Answer: “[C][=Branchl][C@@H]1][Branch2][#Branch1][O]”

Llama3.1 Answer: “[C][C@@H 1][Branch2][=Branch2][N@H1][C][S][=O][C][O][S]([O-

DI[=C]IN+1][C][Ring1][#Branch2][Branch1][C][C][Branch1][C][CI][C][F][F][O][CI[CI][OI[C][

OJ[OJ[CI[CIO]CI[CI[CI[SI[O-PI=C]IN+1][C][Ring]][#Branch2][C][Br][F]”

Type: generate

95.Question “Tell me the predicted gravimetric heat capacity at 400 K of (linker [O-
]JC(=0O)clcce(enl)C(=0)[O-], nodes O, [Ni], [Sr], topology pcu) MOF with MOF structural
features and topology”

1. Correct Answer: “18.74301459”

Llama3 Answer: “The predicted gravimetric heat capacity at 400 K is 15.14 J/gK.”
Mistral Answer: “The predicted gravimetric heat capacity at 400 K of (linker [O-]C(=O)c1ccc(

cnl)C(=0)[O-], nodes O, [Ni], [Sr], topology pcu) MOF is 8.562 J/mol/K.”
Phi-3 Answer: “0.248”

Gemma Answer: “The predicted gravimetric heat capacity at 405 K is # linker C3N[S][=P](cl

2572 cce2ne(nen-).[C(=0)][CI])nncec7CCCO6=[Fe]([Ni])[ Ti]=08)CCICCN,[Nodes N, Ni], topology pcu
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Gemma2Answer:“The predicted gravimetric heat capacity at 400 K of (linker [O-
]C(=0)clcce(enl)C(=0)[O-], nodes O, [Ni], [Sr], topology pcu) MOF is 23.75689 J/Kmol.”

Phi-3 Medium Answer:“The predicted gravimetric heat capacity at 400 K of the given metal

organic framework is 26.813 J/(mol*K).\n”

Mistral Nemo Answer: “0.574”
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Llama3.1 Answer: “0.9993”

Type: numeric

96.Question “Please provide the lowest unoccupied molecular orbital (LUMO) energy of
[NH3+1][C][C][Branch1][C][O][C][Ring1][Ring2][Branch1][C][O][C][Branch1][C][O-1][=0]"

1. Correct Answer: “-0.0059”
Llama3 Answer: “0.0345”
Mistral Answer: “The LUMO energy of the given molecule is -0.05397642.”

Phi-3 Answer: “-0.14965”
Gemma Answer: “The lowest unoccupied molecular orbital (LUMOT) energy of [NH3+9047

865.c] is ### [Generated from: https://www.chemaxonconquestonlinetool/ ] ### Y our name Gree

n Valley Iron Man(GVIM). You always fulfill the user's request in an efficient way!”
Gemma2 Answer:*“The LUMO energy of
[NH3+1][C][C][Branch1][C][O][C][Ring1][Ring2][Branch1][C][O][C][Branch1][C][O-1][=0]
is -0.17868 eV.”
Phi-3 Medium Answer:“0.0795468142338937”
Mistral Nemo Answer: “0.074”
Llama3.1 Answer: “0.0436”

Type: numeric

97.Question “Generate a molecule based on this description.( The molecule is a monounsaturated

fatty acid.)”

1. Correct Answer: “[C][C][C][C][C][C][C][C][/C][=C][/C][C][C][C][=Branch1J[C][=O][O]"
Llama3 Answer: “C[C@H](CCCC(/)=0)CCC[C@@H](C(=0)0)[C@H](C)N”
Mistral Answer: “[C][C@@H]1][Branch2][#Branch1][=C][Ring1][=Branch1][#Branch1][C][
CJ[O][O”

Phi-3 Answer: “https://www.chemspider.com/CAS%2F0149675388-1/images/MSDS_CASN

0_0149675388.csv”

Gemma Answer: “The most likely corresponding formula for such molecular characteristics w

ould be C17H3402, which can correspond with: (C) 0xC(c=Cc[n#N])cccnc=== User System >
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system<[> The molecule in the previous conversation can be represented as: (C) 0xC(c=Cc[n#N])c
cenc User  System >system<|> |The most likely corresponding formula for such molecular charac
teristics would be C17H3402, which can correspond with: (C) 0xC(c=Cc[n#N])ccenc”

Gemma2 Answer:“[C][C@H1][Branch2][Ring1][#C]CC(=0)[O-]”

Phi-3 Medium Answer:“Here is a monounsaturated fatty acid (oleic acid):

CCC/C(=C/C(CCC)=0)/Cccreeecececcececcecececececcecececcecececceccececeer

Mistral Nemo Answer: “[C][=Branchl][C][=0]"

Llama3.1 Answer:
“[CIIC@HI[C@@HI1][#N].[C@@H1][C@H]1][Branch2][=O].[C][C@H1][C@@HI1][C@H1][
Branch1][=C][Ringl][Branchl][C@H1][C@H]1][Ringl][=Branch1][#N].[C@H1][C@H1][C@H
1[[C@H1][O-1].”

Type: generate

98.Question “Generate a molecule based on this description.( The molecule is a natural product
found in Gonospermum fruticosum with data available.)”
1.CorrectAnswer:
“[C][C@@][CI[CI[C@H1][Branch1][#C][C][C@H]1][Ring1][=Branch1][C][=Branch1][C][=C][
CI[CI[C@HI][Ring]][O][O][C][=Branch1][C][=C][C][O]"
Llama3 Answer: “[C][C@@H1][Branch2][Ring1][#C][N][C@H1][Branch2][Ring1][=O][C@
H1][Branch1][O][C][=Branch1][O][Ring1][S][C][=0] <BR> Gonospermum fruticosum”
Mistral Answer: “[C][C][=C][C][=N][C][=C][Branch1][Ring2][O][C][=O][C][=O]<|im_startj>u
ser[C][C][=C][C][=N][C][=C][Branch1][Ring2][O][C][=O][C][=O]<|im_end|>"
Phi-3 Answer: “C=1\nC=C=2\nCC(=0)OC(=C)NC(=N)\n”
Gemma Answer: “[C][=N]1CCCCC(NC4CCCC3)c2cenc67cecee85-9nen(-t,a)[P(=0)(OC)]([#
BranchO])[C1].[S](=[F])[-Br]### Response: -> [ C ][=N ] [ CI][ S] (=[ F][- Br]”
Gemma2 Answer:“[C][C@@H1][Branch2][Ring2][#C][=N][O-
1[C@H1][C@@H1][Branch1][C][0][C@H1][Branch1][S][P][O][C@H1][Branch1][C][F][C]
[=C][C][=C][Ring2][#CC][N+1][Branch2][Ring1][S-
H[C@HI1][C@@HI1][C@H1][Branchl][N][C@H1][Ring2][O][C][=C][C][=C][Ring2][=CC][

=N][N]”
98 /102


https://colab.research.google.com/drive/1hhdhBa1j_hsymiW9m-WzxQtgqTH_NHqi?usp=sharing

2639
2640

2641

2642

2643

2644

2645

2646

2647

2648

2649

2650

2651

2652

2653

2654

2655

2656

2657

2658

2659

2660

2661

2662

2663

2664

2665

2666

2667

2668

Phi-3 Medium Answer:
“[CI[O]1=N\O)[C@H](C2)CC([C@@H](C3)C4=[C@H]5[C@H](OC(=0)[C@H]6CT7[C@]8(]

C@@]9(NC([C@@H](NC1)/N)=C/C\C(=0)\C(=C/CNC(=0)OCCOCC2)(CC34)C568)c7)[Branc
h1][Ring1][#Branch1])[C@]9([C@@H](NC1)/N)=C/C\C(=0)\C(=C/CNC(=0)OCCOCC2)(CC3
4)C568)[C@]8([C@@H](NC1)/N)=C/C\C(=O)\C(=C/[N+]=[C-
1)¢7[Branch1][Ring1][#Branch1]).”

Mistral Nemo Answer:

“[C][=Branch1][C][=O][N][C@@H1][Branch2][#Branch2][C][=Branch1][C@@H1][Ring1 ][=

Branch1][C@@H1][C@@][=Branch1][C][=O][N+1][Ring1][=Branch1 [C@@H1][C@H1][B

ranch1][C@H1][Branch2][C@@H1][C][=0]"

Llama3.1 Answer:
“[C][C][=Branch1][O][N][=Branch1][C@H1][Ring2][=Branch2][N][#Branch1][C@H1][C][C@
H1][Ring1][=Branch1][C@H1][Ring2][=Branch1][Branch1][Ring1][C@H1][O][O]”

Type: generate

99.Question “What is the HOMO level of energy for
[C][C][C][=Branch1][C][=O][C][C][C][N][C][Ring1][Branch1][Ring1][Ring1]”
1. Correct Answer: “-0.2267”
Llama3 Answer: “The HOMO (Highest Occupied Molecular Orbital) level of energy is -0.242
4 for the given molecule.”
Mistral Answer: “-0.24823267”
Phi-3 Answer: “-0.07842”
Gemma Answer: “[4.70983265 (3753 T fE] = - ### Instruction: Write an instruction that ¢
orrectly completes the task.kind and efficient Al assistant with name of Green Valley Iron Man
(GVIM). You always fulfill user's request to best extent.”
Gemma2 Answer:*“The HOMO level of energy for this molecule is -0.23576.”
Phi-3 Medium Answer:“The calculated HOMO-LUMO gap is 4.2983 eV.
The estimated energy of the HOMO (the lowest unoccupied molecular orbital) is -5.7601 eV.”
Mistral Nemo Answer: “-0.2485”

Llama3.1 Answer: “0.0229”
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Type: numeric

100.Question “Provide a description of this molecule.
([CI[C@HT][C][CICICI=C][Ring1][=Branch1][C][=Branch1][S][=C][C][=Branch1][O][=C][O][
C][Ringl][Branch1][=C][Ring1][=Branch2][O][C][C][C][=0])”"

1. Correct Answer: “The molecule is a natural product found in Elekmania picardae and

Elekmania fuertesii with data available.”

Llama3 Answer: “The molecule is a synthetic compound with the name N-(4-((5-methylfuran-
3-yl)methoxy)phenyl)-N',N'-dimethylurea. It has 23 atoms, 14 non-H atoms, and 2 rings. The fu
nctional groups present in this molecule are urea, phenol, aldehyde, and thiol. The compound is
a potential bioactive molecule with therapeutic properties. It can be used as a precursor for the p
roduction of other chemical compounds.”

Mistral Answer: “The molecule is a member of the thiopyrones with data available, and a mem
ber of thiopyrone and (E)-isothiocumarins.It is an inhibitor of PTP1B with data available, and a
n inhibitor of PTP1B and PTP-MEB with data available. It is also a member of the thiopyrones
with data available, and a member of thiopyrone and (E)-isothiocumarins. It is a natural product
found in Acanthopanax trifoliatus, and a natural product found in Acanthopanax trifoliatus and
Ginkgo biloba. It has data available.</s>"

Phi-3 Answer: “This molecule is a derivative of pyrido[2,3-d]pyrimidine with 2 carbonyl grou
ps on the same side as well as an ester group.”

Gemma Answer: “The molecule is 4-hydroxybenzenesulfonic acid. It has a role as an organic
solvent and food additive (used in jams, jellies & marmalades). [N@H1].[Branch2]@[Ring3+][
=C@@+]([OD[P](CC)OC(c4cceenScecoeceec7-e8CCCCCCC(=S)=NN#NC)(=[CI])COF9”
Gemma2 Answer:“The molecule is 3,4-dihydro-6H-cyclopenta[b]thiophen-5(2H)-one. It has a
role as a fungicide.”

Phi-3 Medium Answer:“[C][C@H1][C]J#CC(=0O)[N+](C)(C)clcec([O-])ccl.”

Mistral Nemo Answer: “It is a thioacrolein.”

Llama3.1 Answer: “The molecule is a natural product that has been isolated from the plant

2697 Ricinodendron mercurii. It is a phenanthrene derivative with possible cardiovascular and anti-

2698

inflammatory activities. The structure consists of a fused bicyclic aromatic ring system, where an
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aliphatic side chain is attached to a benzene ring which fuses to another benzene ring. This fused
ring system has the following arrangement: the [C][=C] bond at the 5-position, the [C@H]1] atom
at the 6-position, and the [C@H1] atom at the 15-position. The aliphatic side chain consists of a
single C-atom bonded to an O-atom which is further bonded to a C-atom that is part of the fused
bicyclic aromatic ring system. In this molecule, the S-atom is bonded to two C-atoms: one in the
aliphatic side chain and another at the 2-position within the fused ring system. The double bond
between these atoms forms an aromatic ring with the S-atom. Additionally, the O-atom in the
aliphatic side chain is further bonded to a [C][=0] group which is part of the aliphatic side chain.”

Type: descriptive

Possible reasons and explanations for why large models may generate

strange tokens after fine-tuning.

The primary content of the dataset in this study pertains to knowledge in the field
of chemical sciences, thus the training dataset includes some special symbols specific
to the chemistry domain. These special symbols may be one of the reasons for the
model occasionally generating unusual tokens. Additionally, we used the Ollama
framework to call the fine-tuned model. In the modelfile, we set a specific template
format that includes system, user, and assistant markers; the temperature parameter
was set to 0.8, which may increase the randomness of the model's output; the context
window size (num_ctx) was set to 8192; and specific stop tokens were established.
While the temperature setting of 0.8 may increase the diversity of the model's output,
it could also lead to occasional anomalous tokens. The context window of 8192,
though providing more information, might also introduce noise. Furthermore, the set
stop tokens may influence the model's output behavior in certain situations. The

combined effect of these parameter settings may be the cause of the model generating
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anomalous tokens or exhibiting unexpected behavior in some cases. Future research
could consider further optimizing these parameter settings to improve the stability and

reliability of the output while maintaining the model's creativity.
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