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Abstract

Considering the unique characteristics of biocatalysts, including their non-toxic
nature and biodegradability, these catalysts are suitable candidates for reactions
such as oxidation, reduction, hydrolysis and etc. On the other hand, considering
the importance of natural compounds and the need to create structural
modifications in them in order to obtain compounds with higher medicinal

properties, these compounds can be suitable substrates for biocatalysts.

Therefore, in this research, the biotransformation of the a-Santonin by
Trichoderma virens was investigated. After 12 days, the reaction was collected
and the product was isolated. After identifying the product using IHNMR and
13CNMR and comparing it with previous articles, 1,2-dihydrosantonin was
identified as the dominant product with a yield of 47.3%. Reduction of the
carbon-carbon double bonds using chemical methods requires the use of metal
catalysts and hydrogen gas, but in the present study, T. virens species showed
high catalytic ability in reducing the carbon-carbon double bond.
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4,5-Dihydro-o.-santonin 4,5- Dihydro-a-santonin ,4-Epoxy-a—santonin

3
OH

8-Hydroxy-3,5a, 9—trimethyl-3a.,4,5,50.,6,7,8,9,8 6-Hydroxy-3,50,9—trimethyl-3a.5,50.,6,7,98—

1,2— Dihydro-a—santonin .
Y —octahydro-3h-naphtho (1,2f)furan-2-one hexahydro-3H,4H-naphtho(1,2B)furan -2,8-dione

15-Hydroxy-o-santonin 9-Hydroxymethyl-3,5a-dimethyl-3a,5,50., 8a-Hydroxy-o-santonin
6 ,7,9B-hexahydro-3H,4H-naphtho
[1,2B]furan-2,8-dione

2-(40,8-Dimethyl-1,7-dioxo-1,2,3,4,401,7- 2-(7-Hydroxy-40.,8-dimethyl-1-0x0-1,2,3,4, 2-(40.,8-Dimethyl-1,7-dioxo-1,2,3,4,4.,5,6,7
40.,5,6,7-octahydro-naphthalen-2-yl)- -octahydro-naphthalen-2-yl)-propionic acid

hexahydro-naphthalen-2-yl)-propionic acid s
propionic acid

8B-Hydroxy-o. -santonin
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Pseudomonas strains S ATCC 43388 1,2-Dihydro-a-santonin
Pseudomonas S (ATCC 41388) 4,5- Dihydroxy-o-santonin [0]

Cunninghamella spp

Acremonium chrysogenum PTCC 5271

Rhizomucor pusillus PTCC 5134

Marchantia polymorpha

Streptomyces roseochromogenea
S. aureofmiens
Streptomyces cinereocrocatus NRRL 3443

Cunninghamella echinulata var. elegans
ATCC 8688a

Mucor plumbeus ATCC 4740

Whetzelinia sclerotiorum ATCC 18687

Phanerochaete chrysosporium ATCC
24725

Aspergillus niger ATCC 9142

Aspergillus niger MIL 5024 and MIL 5025

Rhizopus stolonifer (ATCC 10404)
Cunninghamella bainieri (ATCC 9244)
Cunninghamella echinulata(ATCC 9245)
Mucor plumbeus (ATCC 4740)

Abisidia coerulea IFO 4011

11-Demethyl-eudesm-4-ene-3,6-dione
8B-Hydroxy-o-santonin (]

1,2-Dihydro-a-santonin ~ 30%
8a-Hydroxy-a-santonin ~ 22%
15-Hydroxy-a-santonin ~ 15% [f]
4,5-dihydro-a-santonin ~ 10%
1,2-Dihyro-a-santonin ~ 45%
8a-Hydroxy-a-santonin ~ 20%
1,2-Dihydro-o-santonin V]

1,2-Dihydro-o-santonin
1,2-Dihydro-a-santonin (4]

11B-Hydroxy-a-santonin

11B-Hydroxy-a-santonin
11B,13-Dihydroxy-a-santonin
11B-Hydroxy-a-santonin
15-Hydroxy-a-santonin
6,7-Dehydo-a-santonin

11B-Hydroxy-a-santonin AN

15-Hydroxy-a-santonin
3,6,9-Trihydroxy-9,10-seco-selina-
1,3,5(10)-trien-12-oic acid-12,6-lactone

11B-Hydroxy-o-santonin
15-Hydroxy-o-santonin
3,6-Dihydroxy-9-keto-9,10-seco-
selina-1,3,5(10)-trien-12-oic acid-12,6-
lactone
1 1-Hydroxy-a-santonin
3,6,9-Trihydroxy-9,10-seco-selina-
1,3,5(10)-trien-120icacid-12,6-actone
3,6-Dihydroxy-9-keto-9,10-seco- [VV]
selina-1,3,5(10)-trien-12-oic acid-12,6-
lactone

3,4-Epoxy-o-santonin
4,5-Dihydro-a-santonin
[VY]
1,2-Dihydro-a-santonin

11B-Hydroxy-a-santonin  76%
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Cell suspension
cultures; Asparagus officinalis

Catharanthus roseus

Phytolacca asinosa

Platycodon grandiflorum

Ginkgo biloba

Taxus cuspidate

8a-Hydroxy-a-santonin 2%

4,5-Dihydro-a-santonin  5.8%
15-Hydroxy-a-santonin 1% Y]
1,2-Dihydro-a-santonin  2.9%
(11s)-100-Hydroxy-30-oxoguaia-4-
eno-12,6a-lactine 1.7%
11B-Hydroxy-a-santonin  25%
1,2-Dihydro-a-santonin
15-Hydroxy-a-santonin
4,5-Dihydro-a-santonin
(11S)-100-hydroxy-30-oxoguaia-4-
eno-12,6a-lactone
(-)-2-(1,2,3,4,4a,7-hexahydro-4a,8-
dimethyl-1,7-dioxo-2-naphthyl)propionic
acid

1,2-Dihydro-a-santonin 62%
15-Hydroxy-a-santonin
9-Hydroxymethyl-3,5a-dimethyl-
3a,5,5a, 6 ,7,9B-hexahydro-3H,4H-
naphtho [1,2-b]furan-2,8-dione
2-(7-Hydroxy-4a,8-dimethyl-1-oxo-
1,2,3,4, 4a,5,6,7-octahydro-naphthalen-
2-yl)-propionic acid (VY]
2-(40, 8-Dimethyl-1,7-dioxo-
1,2,3,4,40,5,6,7-octahydro-naphthalen-2-
yl)-propionic acid

11B-Hydroxy-a-santonin  37%
15-Hydroxy-o-santonin ~ 26%

11B-hydroxy-a-santonin  72%

1,2-Dihydro-a-santonin 7%
8-Hydroxy-3,50,9-trimethyl-
30.,4,5,50,6,7,8,9B-octahydro 3H-
naphtha [1,2-b]furan- 2one 21%
6-Hydroxy-3,50,9-trimethyl-
30,5,50,6,7,9B-hexahydro-3H,4H-
naphtho [1,2-b]furan-2,8-dione
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F2 - Aoquisition Parameters
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TESTROM spect

PROSSD S mm BBO BB-1H

PULPROG =330

™ 32768

SOLVENT coell

us 10
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e T7812.500 H2

FIDRES 0.238419 E=

» 2.0%72021 sec
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