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17. | (L-ProH---Sar)Br 36. | (L-ArgH)x(B-AlaH---S-Ala))(3

18. | (B-AlaH--Sar)Cl 37. | (L-ArgHz~DMG)(DMG)(D):
19. | (p-AlaH.--Sar)Br
3. Putpwyhtt hwdwswithnmppnih mbbb b wynwnblughw] whpwbyuphlbbp Gl

hwbighuwbnd  htnbjwy 29-p poptnubtpp.  (B-AlaH)(Z-ProH)SiFs, (BetH)(z-ProH)SOs,
(SarH)s(z-ProH)(SO4)2,  [(Z-ProH)(z-ValH)](ClO4)2, (z-ArgH)(Sar)l, (z-ArgH)(Sar)Br, (z-
ArgH)(Sar)Cl, (SarH---DMG)BFs, (SarH:-DMG)ClOs4, (DMGH---Sar)ClOs, (f-AlaH.--DMG)BFs, (3~
AlaH---DMG)NH2SOs, (f-AlaH---DMG)I, (#-AlaH---Bet)I, (S-AlaH---Bet)Br, (z-ProH--Sar)BF4, (Z-
ProH:--Sar)ClOs, (Z-ProH---Sar)NOs, (1-ProH---Sar)l, (1-ProH:--Sar)Br, (f-AlaH---1-Pro)Cl, (/-
AlaH---1-Pro)Br, (f-AlaH.--1-Pro)I, (f-AlaH)(1-ProH---1-Pro)SiFs, (f-AlaH)(1-ProH---1-Pro)SOsx,
(1-ProH:-DMG)2(1-ProH---1-Pro)(I)s,  (1-ArgH)2(GlyH---Gly)(I)s-H20, (1-ArgH)(S-AlaH.-f-
Ala)(I)su (1-ArgHz---DMG)(DMG)(I)2:

4. Npno mnhplbp Yupnn bb oquuugnpsyl] pdompjuii Uk npuhbu
opqulihqunid phpopuhtih uhbiphiqh Yupquunphsibp: Uyn Wymipbph &b 1-
wnghlththniu(+) uwplnght jnnhn [(1-ArgH)(Sar)I], 1-upghtththnud(+) nhtphigihght

jnhn  [(z-ArgH)(DMG)I], 1-wipghtththnu(2+) btpynhutphqihghtt Gplnnhy [(-
ArgH2)(DMG)(D)2], bpl-L-wpghthihnud(+) qihghti qthghtihud tinpnnhn dhwhhnpuin
[(1-ArgH)2(GlyH--Gly)(I)s.H20], tpy- 1-wipghhhnwd(+) Auwjwbht f-wjwuwbhtihnod
Ennnhn [(1-ArgH)2(S-AlaH- - -Ala)(I)s]:

MNuounyubim pjub ikpjuyugynn hhtbwulwbh npnypitpp

1) Pugwhwynly b wwuppbp wlhlinppnibibp qupmbwlng wnbph dh bnp quu’ 8
wnwpptp widhtnppenititiph U 9 wwppbp wthnbbph qubwqut hwdwnpmpnibttpny:
Cunhwlnip unwgyty k11 wnhuh 69 wn:

2) Swpptp wdhunppnittp Wupnibwlnn wntph wyu bnp guup hwinhuwind k
wnwppbp hwnympmpibibtpn yoypetph tnp wypnup: Uju 69 winbiphg 37-p nkt ny
YEunpnbwhwdwswt Yunnmgdusdp, hull 29-p nibbh phbpuyghtt hwdwswihnipmni b
wnnklghuy whpw- ud $kpublnphljubp G Ophtwly nhubphiqihghthnid uupynghl
whppinpuwnn  [(DMGH--Sar)ClOs]  pmiptinnud huwgubwpbpdly E owwn  pwpdp
whpwhnpulub gnpswhhg (y=dP/dT), npp Yuqumu b 27.6 UhypnUnyni/ial2. Wkpdhl
(LCm2K1):

3) Zupnbwpbplly b wnhunpbhquh  Gnp wbuwl (SarH--DMG)CIOs L
(DMGH.--Sar)ClOs i tinp hujh nhubpuyhl uinhnb' [A(1)2 A(2)], npnbip, hnupunjnp i
thuytt wwwpptp wdhunppniibnph wolwnipiut ghypmd: Mnjhdnpdhquh inp mbuwlyh
pugwhwjinnidp nuuwgppuyhtt wpdtpudnp ghvnwljwb dtnpplipnud t:

4) Swpptp widhlnppeniutpn b jnghn wibhnt wwpnitbwlynng npno wntp Yupnn Bu
oqunugnnsy k) npujtu opqubthqunul phpopuhtih uhlipbqh Ywpquuignphytbp:
5) Swpptp wuhtnppeniutp wupnibwlynng wntpp hpbughg Whpfuyugnud  Eu

thwgmpniuitipnh  hbnwppphp nquwu  npybiu unp  Wwmpkp: Uunwgdws  bniphph
hubpwlupdhp b Dwdwiywb vybyupbbph dtiuwpwbnudp, hlswbu twb wyn wnbph
poipbinuyht yunnigqusph npnonidl m JEpmusmipinitp Yuplinp £ uybnpnunyhugh b
wudhlinppniutph pgoipbnuphdhwh nwtuwblyynitithg:
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Usluunnuibiph thnpdwpliimpyniip

Ushuwnwbiph wpgynibpbtipp bhpluwyugyt) Eu htnbyjuw ghvnnwdnnndubpnud.

1) Stpdwbw-hwwb pptnutph wéh 3-py ghnwdnnny, 17-21 dwpwh, 2019 pe.,
Mnquwl, Lthwunwb (3t German Polish Conference on Crystal Growth),

2) Uninyuyhtt  uybyupnuynyhugh  15-pg  dhowqquyhtt  ghimwdnnnd, 15-19
utiywnbidptkph, 2019 ., doywiny], Lthwuwnwb (XV® Intern. Conf. on Molecular Spectroscopy),
3) EiEyunpnubtnh, tbpinpnubtph U nkbngblyub dwpwquypbbnh gpnudp wpunwpht
wqptgmpnibitinh wwl dhowqquyhtt ghnnwdnnny, 18-24 hnlyunbdptkph, 2021 p., Gplwb-
Utinph, Zuyuunwib (Int. Conf. on electron, positron, neutron and X-ray scattering under the
external influences),

4) Unwowntd Wniptiph Polychar 28 hwlwsohmuphwyht npnud, 4-7 hnijhuh, 2022 .,
Bpliwul, Zuyuunwb (Polychar 28 World Forum on Advanced Materials),

5) ‘Unp qupqugnn dhnnidubpp phthwnid ghinnwudnnny, 24-28 ubwnbtidplinh, 2023 e.,
Bpluwl, Zuyuutnwb (New Trends in Chemistry),

6) Pmptnutph wéh U twhwwpuhuwh dhowqquyhtt ghtmwdnnny, hnyhuh 30-
ognuuninu 4, 2023 p., Lhwwn], Prnwhw (International Conference on Crystal Growth and
Epitaxy (ICCGE-20)),

7) Pymptnutph w&h 8-nn tYpnwuljwb ghinwdnnny, 21-25 hnijhuh, 2024 .,
Jupowdw, Lthwutnwl (8th European Conference on Crystal Growth (ECCG 8)):

Zpuyyupulynudubpn
Ustuwwnwbiph wdpnnenipjudp nnyugpdus t 9 hngusubpnud, ghunwdnnndutph 10
ptqhutitpnud b 2 ggnunh bjwpugpnipnibbbpnud:

Unbhwjunumpub jurmgwsdpp b Sunjuyp

Uwnbklbwununipiniup punugws b bwppwpwthg, tptp gunijuibphg, tqpuljugnipniiitphg,
hwwuwynulubiph gwilihg, qpujubnipiut guijhg b hudbJwshg: Uuntbiwpununipyub
Swjuwp (wnwbg hwudbJwsh) 150 te L 1 hp dbe tkpwnnd E 13 wyniuwly, 99 Wjwp b 184
wbduind hnynn qruwljwbinipniu:

Ugjuunnwitiph Ypdwwn pnjwbinuiympinibin
Ubkpwbnipenil
Swpunpuws b wopiwnwlph wpphwljwbnipmnitp, tywnwlp, hhdtwlwb jpbghpbtpp,
nputg hwulibjnt ninhttpp b dhwlitpydws | yuwonyuwinipjub tkpjuyugdws hhdbwljwb

npnyphbpp:

Qqniju 1. Uadhiinppentbtph wntph hugnith ne htwpun]np whobpp: dpubg juplnpoegnip
npuyku inp mpbph wnpmp

Qniju 1-p hpkhg bEpuyugnd § Jupd qpujub wlbwply: Ptpdws G
wdhlinppniutph puinhwinip pwbwdlip, nuuwlupgnidp, dhfjwtighg wuppbpnipmiititpp,
nuuwlupgnidp Juuyws Yondbughl onpuyh plnyphg, unbpbnhgnubphwb, hnbuyghi
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yhdwlp ququypl, méywé (nwppkp pH-tbph nbwypnud) L whin (poipbnuyhb)
Jhduhubipnud: Ungpnuuwmd - Ghpjuyugdus th wdhbnppenoibitph  gdhwnbphnught b
Jwwhnbughtt Jhdwlitipp upjubdwnhly dund: Upgpruwlnd pipdws L bwb wowppbp
wdhlinppniutp wupnibwlynng wnbtph htwpwdnp whybph guwil: Swilh Yuqunudp
htwpunpmipnit kg hbnwgnuinippnitp  hpwljuwbwgit] twuwunwunnnpjuws b
hwdwlupgus:

PEpdws b wpniuwly, npmd bEpuyugdws b widhinpeoiitph tvwwpplip wntph
wnwewgdwb hupunp mhwbpp: Ujinthtinl pipdws b wdhunpeniubph hwynth yupg,
nhutpughly, tiuppbp wihnbbtpnd wntph dwuht nbnbympeinibiutn: buswbu bwb phipdwé
Eu uwpop wnbph vnwgdwt dwuht vjow) woppwwnwbpttp, npnbp plunggdmd B wyu
wolnwwnwbpltph  puppupmbp PEipdwé £ D b 1 wwwpphp  wdhbnppniibpng
hhgpnopuwjuwnbbinh dwuhlt mbntynipnit, apntp hwbnhuwbnud B Gplipnpng whwyh
Eupwunhy: Ujuwhund, A(1)*A(2)"Xe- whyh hwdwp, dbp Yondhg huynbwpbtpdws (L-
ProH)(L-ValH)(ClO4)2 wnhg pwgh, wwupqyonud b, dbquihg wblwpu b ponpodhtt wy
ouipdunhplbpny, Kraig A. Wheeler-h fudpnid hujintupbpby b bl wy) Bipunbuml [1-
A(1)*][D-AQ2)* X~ Bupuwnhyh: Uju Bhpwwnhwyp nitth hEnwppphp twppuwwundnipmni. di-
Juihl, pr-ghtt b pL-hqnikjghtt pwghdwwn fuwnbnippubph owunhluljub pudwbdwb
hEnwgnumput plpwugpnid unwgdty Eu r-dtuhjwpwbhind wnmluntbp: Ujuyhuh
wnniinlibphg UkGh 1-$hlihjupuithtih b D-Jwihith dhol, junmgdwspp npnoby | Vajayan-h
udpnud: Ujunithbnl Gorbitz-h judpnid hpwlwbwgdt] b wyjuyhuh Jhwgmpniiubph
hwdwlupgus htwnwgnuinmpnil, npntp Ynsymd b pJughnugbdwntbpn: tughdhly
wudhlinppniutph hhnpnopuwjwwnbitipn huynth tht (Dr-AH)(HC20s) (npuintn A-u hls-np
wihlinppnt £) b htwwppphp tp htwbuy htwpundnp ihth” winwbug winwbwg [1-A(1)H][D-
A(2)H)(HC204)2 wihyh wnkp: Ujuwhuny wyuwnbn jubunph gpdwspp tnty & vuwppbp Jbp
hutngnh gpdwéphg b htinhtwlutpp vwhdwbwhwlyt) o dhuygh wyju nnhwyny:

Ujinthtnh  otiondws L wwpplp  wdhbnppeniubp yupmbwlnng  wnbtph
Juplnpmpmip npwbu tnp  Wmpbph wnpmp U wibhwpn (hbkp dhbs  Jbkp
wouwwlpbipp:

Aniju 2. Uphuiwinwibiph hundfwip oquuugnpdjws iymptpp: Untph unnwugnidp b goupknutph
wép: Uunwguwés Wympkph ngbwlwbogdwb U ppogpiwb hudwp Yhpom]ws
uwppun]npmidubpn:

2.1 tupwqund pipdus th ogrnugnpddws Ejuyhtt wdhunppnibpp, opqubwljut b
wbopqubwlub ppnitutpp: Untph unwugdwt hwdwp wdhbinppoiitpp ppedty Bu onpnd,
wwyw wbjwgyt] b uwnbluhndbwnphl, hul Gppbdt b wy) wwhwbedny  dnjught
hwpwpbpnipyudp mwwuppbp pentitp: Unwgdws (ndnypitipp (nwhint hwdwp sty B
wnihynpnwhiibughtt nwnbhsny, huy sinsytnt phypmid wdbjugdt) G hwdbpwy onip b
inphg fuwunl)by Uhtsh (phy jnusybip, winwbungm] htwpunnphbu thopp sunwiny (niényp,
npytiugh Epup dwdwbwly sywhwbeyh pniptnugdwt hwdwp: fmipbntitiph wéh hwdwp
Yhpundly b pouppbnupup, npb nibh pipdnunnunh nlip juwnwpnn wpunwphtt opughe
ouyghl: Ujh hwghgwé b twl pownbhsibpm] hbswbu phpunununh oph, wjbuhu b
1usnyph hwdwp, nphg yhnp | wdkgdh goiptinn: Swpptp wdhtinpenibbp wwupnibwlng
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wntph wéh hwdwp oguwgnpéyl] b thnpp Swiwind nusnyplbtp, nunh wdnyph
huwntunid sh hpulwbwgyby:

22 Eupugniup Whpdwé L wnbph tnytwlwbugdub b pmpwgpdub
hwdwp Yhpunjws dbpngutphlc Unnwgdws udnwbbiph uyqphulub bnyhwlwbwgdwh
hwfuip oquugnpéyty kb nunnwbnquljub uyklnpnunuhugh hhtbwlwi Ukpnnbtpp by
b Nwdwb vytupnujnyhw: Swnwbnnujub uytlnpbbph vhengny hupwdnp t npnoty
wudhlinppniutph hnbiughltt Jhdwlp b swwn wbhnbttph wouynipniin: bPU uytlnputph
gpuigdwt hwdwp oquuugnpddty th Eptp uybyupnutnptp. FTIR Microscope LUMOS
spectrometer, Avatar System 330 u Agilent Cary 630 spectrometer. dnipti dhwihnjudwdp
pudwb vybyupbbpp qpugyt) G XploRA Raman Microscope from HORIBA Scientific L
DXR3 SmartRaman spectrometer umppurnpnudithpm] ublymljuyhl obplwunh&winid:

Utip unwugws pniptintitph ntungbiyub ghbpwlghuyh ndjuttpp hwdupdty B
200K Bruker-Nonius Apex-II Juud Kappa nhdpuljinwsuhny, npp hwgkgdws t CCD (charge
coupled device) phnbljunpny b qpudhnt dnbinjupndwwninpny oquugnpsting MoKa
Sunuquypnud (A=0.71073 A): Pmiptnutph YJuwnnigwsdph npnonidl hpwljwbugdly b
Jhtubuyh hwdwjpuwpwbind Uhtbpuinghugh b pnipbinughninipjut htunhnininh htn
hwdwgnpsulignipjub sppwbwulnid:

Gqniju 3. Uprymbiplibp b piiwaplymd

Unwgws tphnt mupptip wdhiinppeatutp wupnibwlng wnbp guuuupgus B mwupptp
wnhwtph dbe: Lufupwl unwugwé wpnnibpbitiph dwhpudwub puupynudp, wyuintn huply
E Wb hhdtwuwb wpynibpbtipp. dhtyy opu hwynmbwpbpdwsé 69 mwupptp wdhunppniitp
wupnibwlnny wntph dbe dblp Ywpnn Gup wwppbpwlly 11 vwwppbp mpwbp (wn.1):
Tpubghg 38-p poipbquimid b ny Yhbnpniwhwdwswg nwpuswlmb  udphpnid
htwpunp ny gduyhltt oyunpjuljub hwnlmpnibtinpny, npnighg 26-t niukh phlinught
hwtwswihmpymb: Zwnjuuybu hbwwppphp whubph B A(L)AQ)(X)2 ((L-ProH)(1-
ValH)](ClO4)2, P1) u [A(1)*A(2) [A(1)*--A(1)](X )5 ((L-ProH.--DMG)2(L-ProH: - L-Pro)(I)s, F21)
wnhwtpp: BYnd wdbtbwdbép [AL)A2)]IX™ wmhwb L npb hp dbe ubkpunnud b 47
Yunnigdwsp: Uju mhynid hwpnbwpbpdt) £ ynihunpdbhquh tinp tnbuwly: Uw htwwppphp
Epunype b, pwbh np, Yuwndws 1nwshshg, tpynt wlhtnpentitpp jupnng Gu dbudnpt) Epyny
wnwppkp ghudtp b jw'd Jiyp, Yw'd dnwup Ywupnn b yponnbwgdty Uju whwh
wnihudnpdbhqu htwpunp | vhuyb wwupptip wdhtnpeniibinn] wntph nhypod:

Umyniuwly 1. Swpplin wdhunppeniubn yupniiiunn winbiph 11 whwbipp:

Shy Uhwgnipniu n.fu. Z

1 A1)y ARX (L-ArgH)(Sar)I P21, 4
(L-ArgH)(Sar)Br P21, 4
(L-ArgH)(Sar)Cl P21, 4
(L-ArgH)(DMG)I P212121, 4

2 A1y AQ2)Y X )2 (L-ProH)(L-ValH)(ClO4)2 A1

3 A1) A2)Y* (f-AlaH)(BetH)SiFs- H20 P2y/n, 12
(p-AlaH)(BetH)SO4 Pnma, 4
(f-AlaH)(DMGH)SO42H20 P2i/c, 4
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(fi-AlaH)(L-ProH)SiF6 PPi, 4

(fi-AlaH)(L-ProH)SO4 P212121, 4
(BetH)(L-ProH)SO4 P21, 2

4 [AQ)+A@2)]X ' 2

5 [AD)+A2)]2Y2 (DMGH-Sar)2SiFs P2Pc, 2
(GlyH-DMG)2SiFe Pbca, 4

6 AQDHAQR)+AQR)]Y2 (fi-AlaH)(L-ProH-L-Pro)SiF6 P21,2
(fi-AlaH)( L-ProH-L-Pro)SO4 P21,2

7 ADHAD)+AR)]Y2 (BetH)(BetH-Sar)SiFs-+H0O P2ln, 4
(fi-AlaH)( fi-AlaH-DMG)SO4 p21/c, 4

8 [AD)2-AQR)IAR)(X) (L-ArgH2-DMG)(DMG)(1)2 P21, 4

9 [AN+IsApyfY 2/ (SarH)3(L-ProH)(S04)2 P21,2

10 [AQ)+2(AQ2)+...AQQ)](X)s (L-ArgH)2(GlyH-Gly)I3-H20 P11
(L-ArgH)2(fi-AlaH-fi-Ala)(1)3 p21,2

1 [AQD)--A2)]2[AQ)-...AL)](X): (L-ProH-DMG)2(L-ProH-L-Pro)(1)3 P21, 2

[A(L)+—A(2)]X 13 . (Gly+—Sar), (Gly+DMG),

(Sar+DMG), (DMG+ -Sar), (Sar+- Bet), (Bet+- Sar), (DMG+ -Bet), (Bet+ -DMG), (L-Pro+ Sar), (fi
Ala+Sar), (fi-Ala+—~DMG), (fi-Ala+Bet) and (fi-Ala+--L-Pro) (  .2):

2. [AQ)+--AR)IX
2 .z

(GlyH-Sar)BF4 p21/c, 4 (fi-AlaH-Sar)CI P2221,4
(GlyH-Sar)ClO4 P21/c, 4 (fi-AlaH-Sar)Br P212121, 4
(GlyH-Sar)NO3 P21/c, 4 (fi-AlaH-Sar)l P212121, 4
(GlyH-San)l P21/c 4

(fi-AlaH-DMG)CI P21/c, 4
(GlyH-DMG)BF4 P2i/n, 4 (fi-AlaH-DMG)Br P21/c, 4
(GlyH-DMG)CIO4 P21/n, 4 (fi-AlaH-DMG)I Pna2\ 4
(GlyH-DMG)NO3 Pbca, 8 (fi-AlaH-DMG)BF4 Pna2\ 4

(fi-AlaH-DMG)CIO4 PI, 2
(SarH-DMG)Br P21/c, 4 (fi-AlaH-DMG)NO3 P21/c, 4
(SarH-DMG)I PP./c, 4 (fi-AlaH-DMG)NH2503 Pna2\ 4
(SarH-DMG)BF4 Pc, 2
(SarH-DMG)CIO4 Pc, 2 (fi-AlaH-Bet)l Cc,4
(DMGH-Sar)ClO4 Pna21, 4 (fi-AlaH-Bet)Br Cc,4

(fi-AlaH-Bet)BF4 P21/c, 4
(SarH-Bet)Br p21/c, 8, 2 (fi-AlaH-Bet)ClO4 P21/c, 4
(SarH-Bet)l P2i/c, 8,2 (fi-AlaH-Bet)NH2SO3 Pbca, 8
(SarH-Bet)BF4 P21/c, 8, 2
(SarH-Bet)CIO4 P2i/c, 4, 1 (fi-AlaH-L-Pro)Cl P21, 2
(BetH-Sar)NH2S03-0.5H20 C2/c, 8 (fi-AlaH-L-Pro)Br P21, 2

(fi-AlaH-L-Pro)l P21, 2
(DMGH-Bet)BF4-H20 P21/c, 4 (fi-AlaH-L-Pro)BF4 P212121, 8
(DMGH-Bet)CIO4-H20 P21/c, 4 (fi-AlaH-L-Pro)ClO4 P212121, 8
(BetH-DMG)NO3 p21/c, 4 (fi-AlaH-L-Pro)NO3 P212121, 4
(BetH-DMG)I-H20 PI, 2



( -ProHeeSar)BF4
(- Ne-~) 10
(L-ProHeSar)N03

3.1. A(L)+

(- §°8 1, -
(- 881

~

(L-ProHesSan)l 2,4
4 (L-ProHeesSar)Br 4
4
(2) 1)+ (2)
1)+ (2) [ (W (2) :
(- 8- -
(_ §.A 8 [
( -ArgH)(DMG)I:
[ W+ @] ~
ANANANLO,  ( -ArgH.)SarBr ( -ArgH)Sarl
222
1-

( -ArgH)(DMG)I-

1. ( -ArgH)(DMG)I
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3.2. L+ @+
(90) () ¥2 ,
(1)« (2)+() 1)+ (2)¥2

[ (1) (2-(¥) : C#N ) )1te- L (-
AlaH)( -ProH)SiFs, (* ) 0 ) 4 (1 Y} I ) 2 , (™1 )~ ) 4,
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TOHOAH rAAHE CACYHOBHA

OBHAPY>XEHWE N UCCNELOBAHWE COJIEN, COAEPXALLNX OBE PA3HbIE
AMWNHOKWCOThI

PE3FOME

Ona  ueneHanpaBneHHOro  MNOUCKa, MNOAYYEHUA U CUCTEMATMUYECKOro
nccnefoBaHuUA Conem, cogepxawnx e pasHble aMMHOKUCAOTbI, Bbl1 COCTaBAeH CMNUCOK
BO3MOXHbIX TWUMNOB CONEN, cogepXawmux pasHble amMUHOKUCAOTbI, C Y4YeToM
BO3MOXHOCTel MPOTOHNPOBaHNA pa3HbIX aMUHOKWNCAOT, paHee N3BECTHbIX TUMOB COJeli.
B pe3ynbTaTe cuMcTeMaTMUYeCKUX UCCNefoBaHUM Bbinn nonyyeHbl 11 pasnnyHbIX TUMOB
69 kpuctannmuyeckmx conein. Conm  wuccnepoBaHbl  MeTOLOM  KonebaTenbHOM
CNEeKTPOCKONUWU N onpefeneHbl UX KpUCTananyeckme CTpyKTypbl. [MofyyYeHHble conu,
cogepxat 8 amuHokucnot (Gly, Sar, DMG, Bet, A-Ala, L-Pro, L-Val, L-Arg) n 9 aHnoHos
(ClI, Br, I, BF4, CIO4, NO3, NH2S0Os3, SiF6, SO4) B pa3/iMyHbIX COYETAHUSAX.

Hanbonbwee KonmM4yecTso conet npuxoamtcs Ha tun [A(1)+--A(2)]X~. B Tune
[A(1)+--A(2)]X~ o6HapyxXeHbl 13 paumepHbiXx KaTuoHoB: (Gly+—Sar), (Gly+—DMG),
(Sar+—DMG), (DMG+—sSar), (Sar+- Bet), (Bet+- Sar), (DMG+—Bet), (Bet+—DMG), (L-
Pro+—Sar), (O-Ala+'-Sar), (/2-Ala+—DMG), (/?-Ala+—Bet) n (/?-Ala+---L-Pro). 3T10T Tnn
ABnfeTcs Hambonee MHTepecHbIM. 3pecb HabnwAannUcb WHTEPeCHble ABMEHUS,
CBfA3aHHble ¢ o00pa3oBaHWeM [AMMepPHbIX Map B 3aBUCMMOCTM OT BO3MOXHOCTM
NPOTOHMPOBaHUA B Mapax AWMepHbIX KaTMOHOB. OKas3anocb, 4TO B psAje clydvaes
NPOTOHMUPOBaHWe 3aBUCUT OT BbIGPAaHHOr0 aHWOHa WAWM pacTBOPUTeNns. Y jaanochb
NpPOBECTU pas3/InyHble CPaBHEHUSA C AUMEPHbLIMM CONAMU KaXAOW M3 aMWHOKUCAOT,
06pasyolWnx CBA3AHHYO AUMEPHYIO Napy.

Takxe y npeagctaBuTeneld aToro knacca o6HapyxXeH HOBbI/ TUN nonumopdusma,
KOTOPbI/A BO3MOXEH TO/IbKO MPU HanU4ymMmn pasHbiX aMUHOKMCAOT. OTKPbITUE HOBOTO
TUNanonMmMopgmr3Ma ABNAeTCA XpecTOMaTUiHbIM HayUYHbIM AOCTVXKeHMeM. Cpeaun aTUx
conen NUPO3NEKTPUYECKNTA KO3 puuymneHT  Kpuctanna (DMGH---Sar)ClO4
(npocTpaHcTBeHHaa rpynna Pnah) coctaBun 27,6 pC m-2K-1, 4yTo B CEMb Pa3 Bbllle YEM
y TypmanumHa (4 pCm-=2K41 npu 298K) w©n 3HaAYUTENbHO MPeBOCXOAUT
NUPO3NEKTPUYECKNTIA KOIPPULNEHT N3BECTHOIO NMpoanekTpmka a-LilO3 (22 pC m-2K-
1.

Cpeaw conen ¢ AuMepHbIM KaTMoHoM Tuna [A(1l)+---A(2)] Hamb6onbwee yncno (18)
cone KpucTannmsyetcs B MOHOK/JMHHOW mnpocTpaHCTBEHHOW rpynne Phlc, uTto
ABNANOCH OXXMAaeMblM, MOCKONbKY 3Ta rpynna fsnsaerca Hanbonee pacnpocTpaHeHHOM’
rpynnon cpefun kpuctannos. MNMonyyeHa ogHa cob € NPOCTPaHCTBEHHOM rpynnoi C2lc,
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no ase conn ¢ P2\/n, Pbca, Pc u P1 rpynnamu, Tpu conu c rpynnoii P1\, yeTbipe ¢
rpynnoin Pna2\, natb ¢ C n wecTb ¢ 1P.\2\2\ rpynnamu. Mo aHMoHaMm 60nblie BCErO
coneii (15) nony4yeHo ¢ I, 11 ¢ C104,9 c bb4, 8 ¢ Br, 7 ¢ 604, no 6 ¢ B1E6 N03, 4 c Cl n
3 ¢ NNe803 aHnoHamu.. Camoe KopoTkoe 0---0 paccTtosiHue (2.434 A) o6Hapy>XeHO B
cTpykType conn (BEMOH-"Be*"BE4-H?20, camoe gnmHHoe (2.6018(12) A) B CTpPyType conu
(~-AlaH"-Be"CHO4. B cTpykType conn (b-A”H2"-BMO)(EMO)(IN2 06Hapy>XeH HOBbI
Tmn [A(1)2+— A(2)] AMMepHOro KaTuoHa.

M3 69 conein, cogepxawmnx pasHble aMUHOKMUCNOTbI, 37 KPUCTanaun3yrwTcsa B
HEeLEeHTPOCMMMETPUYUYHBIX MPOCTPAHCTBEHHbLIX rpynmnax ¢ BO3MOXHbIMWU HeNUHEeWHO-
ONTUYECKUMM CBOMCTBAMU, M3 HUX 29 o6nagal0T NONAPHOW cumMmeTpuein. Kpuctann
(BMOH---8ar)CHO4, cnocob6 ero nony4YeHUss M ero MNUPO3NEKTPUUYECKMe CBOWCTBA
3anaTeHTOBaHbI. MccnegoBaHMss HEKOTOPbIX COJMeld, cofepXawux pasinyHble
aMWHOKMNCNOTbl U MOANA-aHUOH, NOATBEPAUAN, YTO OHM MOTYT 6bITb MCMONb30BAHbI B
KayecTBe PerynsTopoB CMHTE3a TUPOKCMHA B OpraHu3me.

TONOYAN GAYANE SASUN

DISCOVERY AND INVESTIGATION OF SALTS CONTAINING TWO DIFFERENT
AMINO ACIDS

RESUME

For the purpose of targeted search, obtaining and systematic study of salts containing two
different amino acids, a list of possible types ofsalts containing different amino acids was compiled,
considering the protonation capabilities of different amino acids, previously known types of salts.
As aresult of systematic research, 11 different types of 69 crystalline salts were obtained. The salts
were studied by vibrational spectroscopy and their crystal structures were determined. The
obtained salts contain 8 amino acids (Gly, Sar, DMG, Bet, /-Ala, L-Pro, L-Val, L-Arg) and 9 anions
(Cl, Br, I, BFs, ClIO4, NOs, NH2SOs, SiFs, SO4) in various combinations.

The largest number of salts is of the [A(1)+--A(2)]X type. In the [A(1)+--A(2)]X type 13
dimeric cations were found: (Gly+Sar), (Gly+ DMG), (Sar+ DMG), (DMG+ Sar), (Sar+2Bet),
(Bet+- Sar), (DMG+ Bet), (Bet+ -DMG), (L-Pro+ Sar), (/-Ala+ Sar), (/-Ala+ DMG), (/-Ala+ Bet)
and (/-Ala+--L-Pro). This type is the most interesting. Interesting phenomena were observed here,
related to the formation of dimeric pairs depending on the possibility of protonation in pairs of
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dimeric cations. It turned out that in some cases protonation depends on the chosen anion or
solvent. It was possible to conduct various comparisons with salts with dimeric cations of each of
the amino acids that form a bonded dimeric pair. Also, a new type of polymorphism was discovered
in representatives of this class, which is possible only in the presence of different amino acids. The
discovery of a new type of polymorphism is a textbook scientific achievement.

Among these salts, the pyroelectric coefficient of the (DMGH-Sar)ClO4 crystal (space
group Pna2\) was 27,6 pC m 2 K 1, which is seven times higher than that of tourmaline (4 pC m
2 K1at 298K) and significantly exceeds the pyroelectric coefficient of the well-known pyroelectric
a-LilOs ((22 pC m-2 K 1).

Among the salts with a dimeric cation of the [A(1)--—-A(2)j type, the largest number (18) of
salts crystallize in the monoclinic space group P2V/c, which was expected since this group is the
most common group among the crystals. One salt was obtained with the space group C2/c, two
salts each with Ph/n, Pbca, Pcu P groups, three salts with the P2\ group, four with the Pna2\
group, five with C2, and six with the P2\2\21 groups were obtained. In terms of anions, the largest
number of salts (15) were obtained with I, 11 with ClOs, 9 with BF4, 8 with Br, 7 with SO4, 6 each
with SiFs and NOs, 4 with Cl and 3 with NH2SOs anions. The shortest O—O distance (2.434 A) was
found in the structure of the salt (DM GH-Bet)BF:-H0, the longest (2.6018(12) A) in the structure
of the salt (/?-AlaH-Bet)ClO4. A new type of [A(1)2:---A(2)j dimeric cation was found in the
structure of the salt ( -ArgH «*DMG)(DMG)(I) .

Of the 69 salts containing different amino acids, 37 crystallize in non-centrosymmetric
space groups with possible nonlinear optical properties, of which 29 have polar symmetry. The
crystal (DMGH---Sar)CIO4, the method for its preparation and its pyroelectric properties are
patented. Studies of some salts containing different amino acids and iodide anion have confirmed
that they can be used as regulators of thyroxine synthesis in the body.
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