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Nekuus Ne8

CMewaHHbIe KpUCTannbl, rugapartbl, CONibBaTbl.
Il. OnpeaeneHue onTUManbHbIX YCITIOBUMN
Kpuctannmsauum.



CmelwaHHbIe KpucTannbl
OnpepeneHve

«OOVMHOYHBIN KpUCTans, COCTOSALMN N3 HECKONbKNX COPTOB aTOMOB U
MOJSIEKYN, He OTNnu4yarloLLnncs No BHeLWHeMY BUOY OT Kpuctanna
BellleCcTBa, COCTOSLLEro N3 04HOro copta atToMoB U MONEKYIT»

*A.N. Kntanropogckun CmelwanHble kpuctannel. M.: Hayka, 1983

Table 1. Definitions of a Cocrystal

author definition of a cocrystal

Stahly, G. P. “a molecular complex that contains two or more different molecules in the
same crystal lattice”

Nangia, A. “multi-component solid-state assemblies of two or more compounds held
together by any type or combination of intermolecular interactions”

Childs, S. L. “crystalline material made up of two or more components, usually in a
stoichiometric ratio, each component being an atom, ionic compound, or
molecule”

Aakerdy, C. B. “compounds constructed from discrete neutral molecular species...all solids

containing ions, including complex transition-metal ions, are excluded”
“made from reactants that are solids at ambient conditions™ “structurally
homogeneous crystalline material that contains two or more neutral building
blocks that are present in definite stoichiometric amounts™

Bond, A. “synonym for multi-component molecular crystal”

Jones, W. “a crystalline complex of two or more neutral molecular constituents bound
together in the crystal lattice through noncovalent interactions, often
including hydrogen bonding”

Zaworotko, M. 1. “are formed between a molecular or ionic API and a co-crystal former that is
a solid under ambient conditions™

* Schultheiss N., Newman A. Pharmaceutical Cocrystals and Their Physicochemical Properties. Cryst. Growth. Des. 2009,
9(6), 2950-2967.



CmelwaHHbIe KpucTannbl
OnpepeneHuve

@ Water/solvent
‘ Charged AP
Counter ion

. Cocrystal
former

[nana3oH Kpuctannmiecknx popm, KoTopble BO3MOXHbI Ansa API:

(a) ynuctbin API; (b) nonumopdHas moandukaumsa ynctoro API; (c) knatpaTHbeIv rugpart /
conbBat API; (d) rmgpart / conbBart API; (e) conb API; (f) dapmaueBTuyecknin cmeLlaHHbIN
Kpuctann.

OpfHako: comnu 1 CMeLLaHHble KpucTansbl MOryT Takke obpa3oBbiBaTh rmapathbl, CONbBaTbI U
nonumopdHble Mmoaudukaunu.

* Shan N.; Zaworotko M. J. The role of cocrystals in pharmaceutical science. Drug Discovery Today 2008, 13, 440-446.
* Karki S., Friscic T., Fabian L., Laity P.R., Day G.M., Jones W. Improving Mechanical Properties of Crystalline Solids by
Cocrystal Formation: New Compressible Forms of Paracetamol. Adv. Mater. 2009, 21(38-39), 3905-3909.



CmellaHHbIe KpucTannbl
NMpenmyliecTBa

1. Kpuctannuyeckaa dopma ©Gonee npegnovtutenbHa B YCrOBUAX
NPOMbILLNIEHHOrO NPOM3BOACTBA BcneactBue: 6onee crabunbHa, nydwias
BOCMNPOU3BOANUMOCTb  YCIOBUW  MOMYyYeHUsl, MPOCTOTa  OYUCTKM W
npeaoxpaHeHua OT 3arpsA3HEHU MO CpaBHEHUIO C aMOPMHbIMKU dhopMamm r
TBEPAbIMU pacTBOPaMMU.

2. PU3NKO-XMMUYECKNE XapaKTepUCTUKN (ctabunbHocTb = f (T, BRaXHOCTb);
PacTBOPUMOCTb; MNPECCYeMOCTb W T.[.) Ornpenenserca B 3HayYuTeNnbHOW
CTENEHN Kpuctannmyieckom dopmomn.

3. PactBopuMOCTb, Kak n CKOPOCTb pacTBopeHud (pasnuUyHbIX
Kpuctannmdeckux dopm APU:. nonumopdHas moaudpukaumsi, conb,
CMELlaHHbIW KpucTans, rngpaTt) okKasbiBaeT 3Ha4yuTernbHOE BMUAHME Ha
61MoOOCTYMHOCTD.

4. BO3MOXHOCTb OBOMTU «YY>KON» MATEHT...




CmelwaHHbIe KpucTannbl
NpeunmyLlecTBa
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* Hickey, M.B. et al. Performance comparison of a cocrystal of carbamazepine with marketed product. Eur. J. Pharm.
Biopharm. 2007. 67, 112—-119.
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CmelwaHHbIe KpucTannbl
NpeunmyLlecTBa
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| took my
Prozac today

_i-

AHTOenpeccaHT

PRESCRIPTION MEDIC|KE
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Time (m in ) " ﬂltlm!':nc hydrochloride

(@) fluoxetine HCl/succunic acid cocrystal; (M) fluoxetine HCI;

(A) fluoxetine HCl/fumaric acid cocrystal; (®) fluoxetine HCl/benzoic acid cocrystal.

* Childs S. L., Chyall L. J., Dunlap, J. T., Smolenskaya V. N., Stahly B. C., Stahly G. P. Example: API - HCl/coformer. J. Am.
Chem. Soc. 2004, 126, 13335-13342.



CmelwaHHbIe KpucTannbl
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* Zegarac M., Leksic E., Sket P., Plavec J., Bogdanovic M.D., Bucar D.K., et al. A sildenafil cocrystal based on acetylsalicylic
acid exhibits an enhanced intrinsic dissolution rate. CrystEngComm. 2014, 16(1), 32-35.



CmelwaHHbIe KpucTannbl
KoHTponbHbLIN BONpoc

OrpaHn4yeHuns?

(Ha npumepe cmellaHHOro Kpuctanna cungeHadguna c

aLeTurcanmunioBon KNCNoTomn)
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CmelwaHHbIe KpucTannbl
Cnocobbl cuHTe3sa: ???
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Table 1 Preparation of SMT cocrystals and salts.

Solid form SMT(mg. Coformer(mg, Method. Solvent | Solvent of
mmol) mmol) Crystallization
SMT-ADP 270.3.0.1 73.0.0.05 Mortar-pestle CH;CN (40mg
grinding. CH;CN | of cocrystal in
(1 mL) Sml)
SMT-PABA 270.3.0.1 137.1. 0.1 Mortar-pestle CH;CN (40mg
grinding, CH3CN | of cocrystal in
(1 mL) SmL)
SMT-VLA 270.3.0.1 168.1,0.1 Mortar-pestle MeOH (40mg
grinding, CH;CN | of cocrystal in
(1 mL)) Sml)
SMT-ABA 270.3.0.1 136.1. 0.1 Mortar-pestle Acetone (40mg
grinding. CH;CN | of cocrystal in
(1 mL) SmL)
SMT-BIP 270.3.0.1 156.1, 0.1 Mortar-pestle CH;CN (40mg
grinding. CH;CN | of cocrystal in
(1 mL) SmL)
SMT-SBA 270.3.0.1 87.0, 0.05 Mortar-pestle CH3CN (40mg
grinding. CH;CN | of cocrystal in
(1 mL) SmL)
SMT-0A 2703.0.1 90.0,0.1 Mortar-pestle Acetone (40mg

grinding, CH;CN
(1 mL)

of cocrystal in
SmL)

* Suresh K., Minkov V.S., Namila K.K., Derevyannikova E., Losev E., Nangia A., Boldyreva E.V. Novel Synthons in
Sulfamethizole Cocrystals: Structure-Property Relations and Solubility. Cryst. Growth. Des. 2015, 15(7), 3498-3510.




CmelwaHHbIe KpucTannbl

CnocoObl cuHTe3a: ??7?

Table 1 Full list of experimental conditions and results.

Reaction No.

Experimental conditions

Product obtained

1 Acetone, RT, stir, sc No crystal observed

2 Acetone, RT, stir, water, aa No crystal observed

3 Acetone, RT, stir, water, aa No crystal observed

4 Acetonitnle, RT, stir, sc No crystal observed

5 Acetonitrile, RT, stir, water, aa No crystal observed

6 Benzene, RT, stir, sc No crystal observed

7 Benzene, RT, stir, water, aa No crystal observed

8 Dichloroethane, RT, stir, sc No crystal observed

9 Dichloroethane, RT, stir, water, aa No crystal observed

10 Ethyl acetate, RT, stir, sc No crystal observed

11 Ethyl acetate, RT, stir, water, aa No crystal observed

12 Hexane, RT, stir, sc No crystal observed

13 Hexane, RT, stir, water, aa No crystal observed

14/15 Isopropanol, RT, stir, sc/se No crystal observed

16 Isopropanol, RT, stir, water, aa No crystal observed

17/18 Toluene, RT, stir, sc/se No crystal observed

19 Toluene, RT, stir, water, aa No crystal observed

20,21 Ethanol, RT, stir, sc/se Sildenafil citrate monohydrate
22 Ethanol, hot, stir, sc Sildenafil citrate monohydrate
3 Methanol, RT, aad, sc Sildenafil citrate monohydrate
24 Methanol, RT, sc Sildenafil citrate monohydrate
25/26 Methanol, RT, stir, sc/se Sildenafil citrate monohydrate
27 Methanol:ethanol (1:1), RT, stir, sc Sildenafil citrate monohydrate
28 Water:ethanol (1:1), RT, sc Sildenafil citrate monohydrate
29 ‘Water, hot, acid, sc Sildenafil citrate monohydrate
30 Water, hot, rf Sildenafil citrate monohydrate
31 Water, methanol (1:1), hot, stir, sc Sildenafil citrate monohydrate
32 Water:ethanol (1:1), hot, sc Sildenafil citrate monohydrate
33/34 Water:ethanol (18:7), acid, RT, sc/se Sildenafil citrate monohydrate
35 Water:ethanol (1:1), acid, RT, sc Sildenafil citrate monohydrate
36 Water:ethanol (1:1), base, hot, stir, sc Sildenafil citrate monohydrate
37 Water:ethanol (1:1), hot, stir, sc Sildenafil citrate monohydrate
38/39 Water:methanol (1:1), hot, stir, s¢/se Sildenafil citrate monohydrate
“40 Water:methanol (1:1), RT, stir, sc Sildenafil citrate monohydrate
“4] Water, neutral, cold, stir, s¢ Sildenafil
42/43 Water, acid, cold, sc/se Sildenafil
44 Water, acid, RT, sc Sildenafil
45 Water, base, RT, sc Sildenafil
46/47 Water, neutral, cold, stir, sc/se Sildenafil
48 Water:ethanol, cold, sc Sildenafil
49/50 Water:methanol (1:1), cold, sc/se Sildenafil

sc = solution crystallization process, aa = antisolvent addition process, rf = reflux process.
se = slow solvent evaporation.
# Crystals obtained from this reaction were used for analysis by X-ray diffractometer.

* Sawatdee S., Pakawatchai C., Nitichai K., Srichana T., Phetmung H. Why sildenafil and sildenafil citrate monohydrate
crystals are not stable? Saudi Pharm. J. 2015, 23(5), 504-514.



CmellaHHbIe KpucTannbl
CnocoObl cuHTe3a: ?7?77?

A solid form of sil:asa was prepared via solution crystallisation.
Specifically, 0.025 mol of sil was dissolved in 15 mL of hot 2-propanol.
An equimolar amount of asa was dissolved in about 5 mL of acetonitrile
and added to the sil solution. The resulting solution was refluxed and
stirred for two hours, and then cooled down to 15 °C.

‘ I A white precipitate was subsequently formed and immediately
separated via vacuum filtration to be identified as the sil base.

mm) | The remaining solution was left to evaporate for two days at room
temperature to yield very small crystals of sil:asa that were barely
suitable for single crystal X-ray diffraction studies.

* Zegarac M., Leksic E., Sket P., Plavec J., Bogdanovic M.D., Bucar D.K., et al. A sildenafil cocrystal based on acetylsalicylic
acid exhibits an enhanced intrinsic dissolution rate. CrystEngComm. 2014, 16(1), 32-35.



CmelwaHHble KpUcTansnbl MerioKkcukama
Cnocobbl cnHTe3a: «KKPMOXUMUYECKNNA CUHTE3»

MeToga:

a) OxnaxgeHne pacTBopa Ha nexawlen B XXNOKOM
aszoTe MeaHoM nnacTuHe

6) pacnbineHne B EMKOCTb C XXUAOKUM a30TOM

+

CybnumaumoHHasa cyLuka

dparMeHT CTPYKTYpbl CMELLAHHOro KpucTanna
«MENOKCHKaM : ssHTapHas Kucrortay
O6pa3sLbl 3aMOPOXEHHOIO pacTBopa Mefiokcnkama um
siHTapHoW kucnothbl B 1,4-anokcaHe. «CTekno» n
3amMepLuune Kannu nocrne pasaeneHus.



CmellaHHbIU KPpUCTans «MeriokCuKaMm : AHTapHasi Kucriota»
«KpnoxmumMmmyeckmm CUHTE3»
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CpaBHeHWe NOPOLLKOBbLIX ANpakTorpaMmm nofyyYyeHHbIX 0b6pasuos ( 1 — nonyyeH cybrnmmauMOHHOW CYLLIKOW
OTOBpaHHOro «cTeknay, 2 - Nofly4eH cyornmmMmaunoHHON CcyLlKon TBepaomn dasbl, OTAeNeHHON Nnocne oTorpesa
«CTeKnay) ¢ TeopeTndecknmMm angpaxkrorpaMmmamm, pacCHMTaHHbIMM HA OCHOBAHUKM KpucTannorpagpuieckmnx

AaHHbIX ANS CMELLUAHHOro Kpuctanna Menokcukama ¢ aHTapHom Kncnotou (3) n YNcToro menokcmnkama (4)



CmellaHHbIU KPpUCTans «MeriokCuKaMm : AHTapHasi Kucriota»
CBoucTBa

OnEeKTPOHHbIe MUKpodoTorpadmm obpasLoB «CMeLLaHHbIX
KpucTanmnoB» Mernokcnkama ¢ ASHTapHOM KNCIOTOMN,
nony4yeHHbix metogom SFD (A, C), MeEXaHOXMMUYECKUM
meTtoaom (B) n ncxogHoro menokcukama (D).

OnNeKTPOHHbIE MUKpohoTorpacum
obpasuos SFD menokcukama.
MacLtabHbI OTpesok:

A —2 Mkm; B — 1 MKMm.




CmellaHHbIN KpUCtann «k MeJfioKCuKaM . AHTapHadA KUCIioTa»
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CpaBHeHme OVNHaMUKN pacCTBOPEHNA O6p83LI,OB MerioKCMKaMa W1 CMeLllaHHbIX KpucTtarsmnoB MEJTIOKCUMKamMa,

NPUroToBJ1IEHHbLIX pa3nnM4YHbIMX METOOAMU



CmelaHHbIe KpucTannbl

CnocoObl nony4vyeHus:
OT nocriegoBaTesibHOro nepebopa ycrnoBmn U pacTtBopuUTeneu
K OCO3HaHHOMY BbIOOpY

|. ®asoBas anarpamma cuctembl «KOMNOHEHT Ne1 (API) — koMnoHEHT Ne2y»: 4TO M3BECTHO ?

¢

A

40 60 80 100
—>  roformer

BapuaHThbI:

1. Hwyero He n3BecTHO :(

2. CK obpasyetcs npu cnnaeneHun/pactmpaHim

3. CK obpasyeTcs npu pactmpaHmn TONbKO

B MPUCYTCTBUN pacTBOpUTENS

4. CK obpasyeTcs TONbLKO B MPUCYTCTBUM

TPETLEro KOMMNOHEHTAa

(kpuctannusauus (BapuanTtbl); Ne 2 n 3 He paboTatoT)
CK obpasyeTcsa B NpUCYTCTBUM TPETLETO KOMMNOHEHTA
TOSTbKO B 9KCTpPEMasibHbIX YCINOBUAX

(P1; SFD/SD/TFF/SCF).



CmelaHHbIe KpucTannbl
|. ®a3oBan agnarpamMmma CUCTEMbI
«komnoHeHT Ne1 (API) — komnoHeHT N22»

BapuaHTthbl:
P MoBe3no!

T A

_ 0 20 40 60 80 100 —A\
ol - AP —> coformer . 7| - \/

He coaemcs: T
kKak BapuanT: T[C - _

cho/ 20 40 60 Bof 100 20 40 60 80 100
——>  roformer —= roformer

0 20 80 100
AP/ ——=  roformer

AP/
Ho B paHHOM crniy4yae
noBe3no bonbLue..

CoBcem noBe3no... He coBceM...

B npuHumMne, oxuaaemo...




CmelaHHbIe KpucTannbl
|. ®a3oBan agnarpamMmma CUCTEMbI
«koMnoHeHT N21 (API) — komnoHeHT Ne2»

o Cinnamic acid
,4?'4 20 40 60 anf 100 130 Nicotinamide |

| \\ 9‘ 110
o . _z NH, 5 Co-crystal |
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HO g ! E )
Trans-cinnamic acid (C) Nicotinamide (N) il CHr:ymmi
C: 2 nonumMop@HbIX Mogndurkauum » BT

N: 4 noniMMopdHbIX Mogndukaumnm I wj i i

CK: 2 nonnmopdHbIX Moanukaumm et 5 1 R A

Mole fraction nicotinamide

* Chiarella R.A., Davey R.J., Peterson M.L. Making co-crystals - The utility of ternary phase diagrams. Cryst. Growth. Des.
2007, 7(7), 1223-1226.



OT nocriegoBaTesibHOro nepebopa ycrnoBmn U pacTtBopuUTeneu

CmelaHHbIe KpucTannbl
CnocoObl nony4vyeHus:

K OCO3HaHHOMY BbIOOpY

ll. PasoBasa gnarpamma CUCTEMBI

«komrnoHeHT Ne1 (API) — komnoHeHT Ne2 - pacTBopuUTENb»: YTO U3BECTHO ?

N,
| S
o, \ o NHz
HO °

Trans-cinnamic acid (C)

* Chiarella R.A., Davey R.J., Peterson M.L. Making co-crystals - The utility of ternary phase diagrams. Cryst. Growth. Des.

Nicotinamide (N)

3aHuMaTenbHasa cTaTUucTUkKa:

a-C + N (1:1) (meTaHon, cycneHaud, 20°C) = CK-

a-C + N (1:1) (Boga, cycneHausa, 20°C) = a-C

a-C + N (1:1) (metaHon (0.03M/M), T,,,,.., NcnapeHune) = CK-

a-C + N (1:1) (Boga (0.0007M/M), T,.» MCcnapenne) = CK-l + a-C + N

Pacteop a-C + N (1:1) (Boga (0.001M/M), 105°—20°C) = a-C
Cycnesusa (pactupanue, metanon (0.1 M/M)) = CK-

Cycnesusa (pactupanue, soga (0.06 M/M)) = CK-I

2007, 7(7), 1223-1226.



CmelaHHbIe KpucTannbl
ll. PasoBas guarpamma cUCTEeMbI
«KoMnoHeHT Ne1 (API) — komnoHeHT N22 - pacTBOpUTESbY:

\TpucmhupumeV Xopoluasi pacTBOPUMOCTb:
cocTasBbl €4, €, — API, coformer

[1noxas pacTBOPUMOCTb:

e, cOoCTaBbl e,, €, — pacTBOpUTENDb
€;
\ / »KenaTtenbHo:
T T S(API) = S(coformer)
AP coformer

OOBbIYHO:
« S(API) < S(coformer)
T T

[MpencTaBnsAT UHTEPEC:
S = BoAa (cpena pacTBOpPeEHUA)
S = Class I, Ill solvent (cpena cuHTe3a)

PasBepTka dpazoBon anarpamMmbl CUCTEMBI
«komnoHeHT Ne1 (API) — komnoHeHT Ne2 - pacTBopUTenb»
(cxemaTnyHo)



CmelaHHbIe KpucTannbl
ll. PasoBas guarpamma cUCTEeMbI
«KkomnoHeHT N21 (API) — komnoHeHT N22 - pacTBOpUTENbLX:

pacmbopumens

API CK coformer API CK coformer



CmelaHHbIe KpucTannbl
ll. PasoBas guarpamma cUCTEeMbI
«KoMnoHeHT Ne1 (API) — komnoHeHT N22 - pacTBOpUTESbY:

Methanol
e anoe i\ P
\ /d v‘ & Vv

Trans -cinnamic acid (C) Nlcotmamlde (N)

b

AP ——— coformer

Ho B paHHom cnydae
nosesno Gonblue...

CoBcem noeeano...

BapuaHTt Ne1:
KoHrpyeHTHOe pacTtBopeHue

C 1 0.9 0.8 0.7 0.6 0.5\ f 0.4 0.3 0.2 0.1 0 N

N3oTepmnyeckoe ceverHune npu +20°C

* Chiarella R.A., Davey R.J., Peterson M.L. Making co-crystals - The utility of ternary phase diagrams. Cryst. Growth. Des.
2007, 7(7), 1223-1226.



KOoHTpoOnbHbIe BONPOCHI

—

OnpegenuTte ogHo-, ABYX-, TpexdasHble nong.

2. YTto moxHo ckasaTb 0 pactBopumocTu CK, C u N B metaHone? OTBeT
NoATBEPAUTL PaAcHYETOM C Ucnorb3oBaHMeM fnydyen CkpenHemakepca.

3. Kak MOXeT BbIrnsgeTb n3otepmmyeckne cedeHme npum -95°C n -98°C

(metaHon: T, =-97,6°C)

Methanol
e

a"\-\ﬂ. d
N~

C 1 09 0.8 07 06 D‘f\fOA 0.3 0.2 0.1 0 N

N3oTepmmnyeckoe ceyveHune npu +20°C

* Chiarella R.A., Davey R.J., Peterson M.L. Making co-crystals - The utility of ternary phase diagrams. Cryst. Growth. Des.
2007, 7(7), 1223-1226.



CmelaHHbIe KpucTannbl
ll. PasoBas guarpamma cUCTEeMbI
«KoMnoHeHT Ne1 (API) — komnoHeHT N22 - pacTBOpUTESbY:

N
[
NH Water ~
OY\/O ()\”/ : a e ‘ Y \\ |
—— i — T \_/
HO o h [

Trans-cinnamic acid (C) Nicotinamide (N)

0 & 80 100

A ———s coformer

Hoe AaHHOM Cny4ae
noeesno Gonblue...

He coBcem...

BapuaHTt Ne2:
HKOHIrpyeHTHOEe pacTBOpeHMe

C 1 0.9 0.8 0.7 0.6 O.“'\ 0.4 0.3 0.2 0.1 0 N
f

N3oTepmnyeckoe ceverHune npu +50°C

* Chiarella R.A., Davey R.J., Peterson M.L. Making co-crystals - The utility of ternary phase diagrams. Cryst. Growth. Des.
2007, 7(7), 1223-1226.



KOoHTpoOnbHbIe BONPOCHI

—

OnpegenuTte ogHo-, ABYX-, TpexdasHble nong.

2. YTto moxHo ckasaTb 0 pactBopumoctn CK, C u N B Boge? OTBeT noaTBEPAUTL
pac4yeToM C ucnorsib3oBaHnem nyvyen CkpenHemakepca.

Kak MoXeT BbIrnsggeTb nsotepmmyeckne cedeHne npu +20°C. A cmbicn? ;)
Uto npomsowno? B yem npuumnHa?

W

CcC 1 0.9 0.8 0.7 06 O.f\ 0.4 0.3 0.2 0.1 0 N
f

N3oTepmmnyeckoe ceyveHune npu +50°C

* Chiarella R.A., Davey R.J., Peterson M.L. Making co-crystals - The utility of ternary phase diagrams. Cryst. Growth. Des.
2007, 7(7), 1223-1226.



CmelaHHbIe KpucTannbl
ll. PasoBas guarpamma cUCTEeMbI
«KoMnoHeHT Ne1 (API) — komnoHeHT N22 - pacTBOpUTESbY:

T T
pucmbopume:/

P
|
\ / /

AP

| coformer

Y10 npomsowno:
/ BbinageHue ocagka nnoxo
T PacTBOPUMOrO
komnoHeHTa (API) npu

pacteopeHun CK.

[unarpamma nnaBkoOCTU TPONHOW CUCTEMBI C

MHKOHIPYEHTHBIM PacTBOPEHNEM
KOHrpyeHTHO nnaesuwerocst CK.



KOHTpOnbHbLIE BOMNPOCHI

1. Onpenenute NPUrodHble KOHLEHTPALNOHHbIE U TEMNEpPaTypHbIe AMana3oHbl
ANS NONy4YeHUss CMeLLIaHHOro KpucTtanna.

pacmbopumens
‘ HBapuaHTbl 34ech:

T T
pucrnhupurmama/v

=4

API coformer

AP CK  coformer )/\«1

2. lante obbsiCHEHME 3TUM haKTaM:

a-C + N (1:1) (Boga, cycneHsud, 20°C) = a-C
a-C + N (1:1) (Boga (0.0007M/M), T, s
PacTteBop a-C + N (1:1) (Boga (0.001M/M), 105°—-20°C) = a-C
Cycnesus (pactupanue, soga (0.06 M/M)) = CK-

ncnapeHune) = CK-I + a-C + N



KOoHTpoOnbHbIe BONPOCHI

1. C ncnonb3oBaHMEM U30TEPMUYECKNX CEYEHNI 00BbACHUTE 0OOCHOBAHHOCTb
BbliOOpa cnocoba cuHTesa.

A solid form of sil:asa was prepared via solution crystallisation.
Specifically, 0.025 mol of sil was dissolved in 15 mL of hot 2-propanol.
An equimolar amount of asa was dissolved in about 5 mL of acetonitrile
and added to the sil solution. The resulting solution was refluxed and
stirred for two hours, and then cooled down to 15 °C.

‘ I A white precipitate was subsequently formed and immediately
separated via vacuum filtration to be identified as the sil base.

mm) | The remaining solution was left to evaporate for two days at room
temperature to yield very small crystals of sil:asa that were barely
suitable for single crystal X-ray diffraction studies.

* Zegarac M., Leksic E., Sket P., Plavec J., Bogdanovic M.D., Bucar D.K., et al. A sildenafil cocrystal based on acetylsalicylic
acid exhibits an enhanced intrinsic dissolution rate. CrystEngComm. 2014, 16(1), 32-35.



CmelaHHbIe KpucTannbl
ll. PasoBas guarpamma cUCTEeMbI
«KkomnoHeHT N21 (API) — komnoHeHT N22 - pacTBOpUTENbLX:

T T
\\pucmbupumer/

/ 0 2;) 4'0 6'0 8‘0 100
/ E AP —> coformer
/
T / T l

AP (K | coformer

T He coBcem...

[duarpamma nnaBKOCTU TPOMHOW CUCTEMBI C
MHKOHrpyeHTHOo nnasawmmcs CK.



1.

KOHTpOnbHbLIE BOMNPOCHI

Onpep,envlTe npurogHble KOHUEHTPaUMNOHHbIE N TEMIMEPATYPHbIE ONANa30HbI

Anda nornyvyeHna cMeLllaHHOro Kpucrtaria.

p[]CI'I'IE]DpUI'I']EI'Ib NHBapuaHTbl 30echb:

iy

AP] CK coformer

T T
Y\r.u:lcrnhopurnla//

=4

coformer

|T



