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VK 668.529.4

Humerwwueca 8 aurepatype Ouamnele 0 c8A3U MeHOy Xu-
MUYECKUM CTPOCHUECM U MYCKYCHbLY 3anaAXOM BelyecTs He-
NOAHbL 1 PU3HOPEHUBHL.

B ungopmayuu 0606uensr nocredrue AocTudcerus co-
BETCKUX U 3UPYOEHHBIX XUMUKOB NO UIYHCHUID MYCKYCHBLX
coeduneHull u BblABACHbL O6UjUe NPUBHAKW, XAPAKTepPHbLE
0218 8ewects ¢ MYCKYCHbIM 3UNAXOM.

Pabora seasercs nepsoiym nybaukyemoim 8 OTedecTEeH-
HOU auTepuType o630pOM RO ITOMY BONPOCY, KOTOPOLL NO-
MO¥CeT cneyuaauctam,, paborarouiism 8 06aucTU xusmuy Oy-
WUCTbLY BelecT8, CUHTe3UPOBGTL HOBble QyulucTble Gelye-
€T8a, HeoOXxOOUMble Oal npoussoocrea nuaphioMeprolx
HUDKOCTO,
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BBEAEHMHWE

K MYCKYCHbIM BelleCTBaM OTHOCSIT pa3JIHUHble COeJIHHeHHs,
o6GJalapline cBoeoGpa3HbiM, TaK Ha3blBa€MBIM  «MYCKYCHbIM»
3anaxoM. 3anax MYCKYCHbIX NpernapaTtoB, a TakiKe CnOCOOGHOCTD
5THX BellecTB «obJaropaKMpaTb» M (DMKCHPOBATh 3amax mnapgio-
MEepHBIX KOMIIO3HLHI OOYCJOBJHBAIOT HX LUIHPOKOE HCMOJb30BakiHe
B nap¢oMepHH.

Jloarue roabl eHHCTBEHHBIM HCTOUHHKOM BELIECTB C MYCKYC-
HBIM 3anaxoM OBbLJIH NPHPOAHbie NPOLYKTbl 2KHBOTHOTO H pacTH-
TEJbHOTO NMpOHCXOxKAeHHsI. HatypaJibHble MYycKycHble npenaparthl
JKHBOTHOTO NMPOHCXOXKAEHHS NPEACTABJIAIT COO0H NPOAYKTH BbI-
JeJIeHIsT MYCKYCHBIX »KeJle3 HEKOTOPHIX MapHOKOMBITHBIX, TPHI3Y-
HOB M JAPYTHX >XHBOTHHIX. [lOOBIBAe€TCS HaTypajibHBII MYCKYC
rJiaBHEIM O00pa3oM M3 Kese3 KabaprH. OT JaTHHCKOro Ha3BaHHSA
storo xuBotHoro Moschus moschiferus u npoucxogur c¢a0BO
myckyc. KaGapra o6utaer B FOxnoit u Bocrounoit Cubupu, Ce-
Bephoit Mounroaun, Lentpanshoit 1 HOro-Boctounoit A3um, Ha
Caxaiine.

B HHXKHEIt yacTH XKHBOTA Y caMLOB Kabapru HMeTCH ClelH-
aJbHble KeJie3bl B BHAE MeOuka, B KOTOPOM IOCTeNeHHO Hakar-
JHBaeTCs BOCKOOOpa3Hasi Macca ¢ HHTEHCHBHBIM MYCKYCHBIM 3a-
naxom. [lns n3BjeyeHHs MYCKyca M3 MEIIOUYKa »XHUBOTHOe ybOuBa-
10T. M3-3a xHIiHHYeckoro ucrpebienHss KabaprH BO3MOXHOCTH
NOAYYEHUS HATYpaJabHOro MycKyca cefiyac BecbMa orpatiidetbi,
a LleHa ero o4YeHb BBICOKA.

HatypasbHhbiii Myckyc MOXKHO NOJyYaTb TAKXKC H3  XKeles
BHVTpeHHeli cekpeunn umuBetoBoli Kowku (Viverra civetta u
Viverra zivetta), o6nramwoiueii 8 Adpiike u A3nu, Boiaenenns xe-
JIC3 3TOIf KOLIKH, TAK HA3biBAeMBbIfi LIHBET, H3BJCKAIOT, He YOHBas
JKIBOTHOE.

Briaeaenust Takux AHBOTHBIX, KAK 000pbl, MYCKYCiHlble KPHICHI,
Gapcyki, XOPbKH TaKxe HMEIT MYCKycHblii 3amax. 3anaxou
MYCKyca 06/1a1aeT MOYa poCCOMaxii, MACO MYCKYCHbIX OBIKOB, Bbi-
CVLICHHASi KPOBb TFOPHHIX KO3.0B, siiilla Kopiuyha. MycKycHbIC
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Axejesbl ectb H y OeremoTta, Jlchl, aJJHTatopcs. B JApeBHCCTH
MVYCKYC JOOBIBAIH 113 MOPCKHX TNOJHNOB H HEKOTOPBIX Y.IHTOK.

MyckycHble BellleCTBa PacTHTEJNbHOIO NPOHCXOXKAEHIS Meliee
MHoOrouucaenubsl. K HUM MOKHO OoTHeCcTH 3DHPHble Mac.aa, J00bl-
Baemble W3 anrequmku (Archangelica oificinalis) u aGe.browa
(Hibicus abelmoschus).

CHHTe30M COeJIHHEHHii C MYCKYCHBIM 3amaxOM 3aHUMAaJIHCb
MHOTHE KpynHble XMMHKH, B TOM UHCJie TaKHe BblJaolliecqd yye-
nble, Kak JI. Pyxuuka, A. E. Unyub6abun, B. M. PoiHOHOB.

HocHTesqln MYyCKYCHOro 3amnaxa pacTUTEJbHOTO H XKHBOTHOTO
MPOHCXOKJEHHS] BBILEJEHBl H HCC/IENOBaHH TOJBKO B HauleM
CTOJIETHH. ¥YCTAHOBJIEHHE CTPOEHUS 3THX COEAHHEHHH, a 3aTeM HX
CHHTE3 SIBHJHCb B CBO€ BPEMsl OJIHHM H3 KpyNHeifluHX LOCTHXKe-
HHHA opranHueckoil XHMHH. Hapsagy ¢ 3THM H3y4YeHbl M CUHTE3H-
pOBaHBl MHOI'HE BeLUEeCTBA C MYCKYCHBIM 3anaxoM, He HalJeHHble
B NpIpPOAIE.

MyckycHbiM 3anaxoM 0041a7al0T BelecTBa, OTHOcHLLeCs K
CaMbiM pa3JIHYHBIM XMMHUYECKHM KJaccaM (MaKpOUMKJIHUYECKHe H
CTEpOHJHbIEe COEJHHEHHS, NMPOH3BOAHble ApOMAaTHUECKOro psaa,
TEPNEHOLHKIOrEeKCaHOHbl H Ap.). Hanuyue 6aH3KOro no xapak-
TEpPY 3anaxa y CTOJIb pa3jIHYHBIX NO CTPYKType cOoedHHeHUil AJH-
TeJabHOe BpeMs MHTEpecyeT XHMHKOB B pasHbix ctpanax. Hecmor-
psi Ha cpaBHHTEJNbHO OOJbILOE YHCIO paboT NO CHHTEe3y AyUIH-
CTBHIX BELLECTB C MYCKYCHbIM 3anaxoM, B 3apybeXKHOil JIHTepaType
ony6./iHKOBAHO JIHLIb HECKOJIbKO 0630poB [1—8), B Toil uan uHoii
CTeNneHH Kacawuuxcs npobjeMb MYCKYCHOTO 3anaxa; OJHaKo, Ha
Haw B34, HH OJHH H3 HHX He sBJSETCs HcyepnbiBawliuMm. B
OTEYECTBCHHOH JIHTEpPAaType CHelHaNbHBIX 00630pOB MO MVCKYyCcaM
HeT.

ABTOpHl HaCTOsilllero 0630pa CTaBHAM CBOEH 3ajiaueii CliCTe-
MaTH3HpPOBATh HMEIOLHICH MAaTcpHald O 3aBUCHMOCTH MYCKYCHOTO
3anaxa oT CTPYKTYpPbi MOJIEKY.bl H He KacaJlicb BOIPOCOB CHH-
T€3a pas3JiluiblX MYCKYCHBIX CO€AHHEHHH.

Hueerca ouenb Mago cBesenuilt 0 CBSi3H MEXAY XHMHUECKHM
CTPOCHIIEM H MYCKYCHbIM 3aMaXOM He TOJAbKO y COCANHEeHHil pas-
JIHYHBIX KJaccoB, HO JaXe BHYTpH OAHOi Tpynnbl BeulecTs. Hawm
OPEeACTaB/ASIOCh LeJecooOpazHblM pacCMOTPeTh KaXKAYIO rpynmny
CCEIHHEHHIT C MYCKYVCHBIM 3anaxom B OTJAEJbHOCTH, a 3aTeM Io-
NBITAThCA BBISIBHTL TO obuiee, yto oObemitAeT BewecrBa, 00aa-
AQI0LIHC MYCKVCHBIM 3aIaxoaM,

MAKPOUUKJIIMMECKHWE COELHHEHMUSA

K 3roii rpyvnne coejiennji OTHOCHTCH OO0bLIOe 4YliCI0  Be-
LICCTB. 00.102a10MHX HaH60.10e CHJIBHBIM H TOHKHM MVCKVCIBIM
samaxoM. 1o cuie u touxocTn 3amaxa, YCTOHUHBOCTH K KHC.I0PO-
4
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AV BO31VXa, a Take Mo cnocobHOCTH (UKCHPOBATL 3amax nap-
roMepHOil KOMNOO3HLHH MaKpPOLHMK/IHYECKHEe MYCKYChl NMPEBOCXO-
AAT BCe JpyrHe cOelHHEHHs] ¢ MycKycHbiM 3anaxom. OcobenHo-
CTbIO COEAHHEHUH 3TOro Kjlacca sABJAAETC MAaKpOLHKJIHUecKasi
CTPVKTYpa, ob6pa3yemast UenouKkoil u3 MeTuaeHoBHX rpynn. Onua-
KO B psijie CJy4YaeB MeTHJIEHOBble IPyNMbl MOTyT ObITb 3aMEHEHbI
retepoatomMami (a30T, KHCJOpPOJ, cepa) HJAH rpymnmaMH aTOMOB
(B yacTHOCTH, HMHHOTPYNNa).

Usica0 4JeHOB B IlHK.e koJgebgaercs ot 14 go 19, B 6OJAbLIHH-
CTBe C.ayyaeB OHO paBusiercs 16. I{/s nosiBieHHs MYCKyCHOro 3a-
naxa B MOJIeKyJe MaKpOUHMKJIHYECKOTO COeJHHEHHST HEOOXOMHMO
Hajduuue (QYHKIHOHAJBLHON TPYNNB, MNpeANOuYTHTE]bHO Kapbo-
HuJbHOil. Haubosee uennbe MAaKpOUHKIHYECKHE MYCKYCHl —
KCTOHBI H JIZKTOHBI.

LInk1HueckHe KeTOHb), coepxKaliHe 10—12 aromos yraeposaa
(Cio—Cj2), umelor Kam@apubiii 3anax, keron C;3 — KeIpPOBHIfl,
a xetoubl Cj;3—Cig — MyckycHbiiil [9]. Tlpn nanbheltiieM yBesH-
yeHMH yHcJa aTOMOB Yriepofia B LHKJe 3anax ocnabasercs [10]
i noctenenHo ucyeszaer. Haunbosee TOHKHM MYCKYCHBHIM 3anaxoM
06J1a1a10T LHKJIHYECKHe KeTOHHl ¢ 15—17 atomamu yraepoaa:
LiKJIONeHTafieKaHoH, wan 3k3anabron (1), unberon (II) um my-
ckon (III), :

;ﬁ I 2 B 9 >
(CH:)HCIO %H(CH),,\ CH; CHy(CH.)r

/ | | *co
1) CH(CHy)y, CHCH,CO CHy(CH.);
(hn=7 m=17 L((:Hz)12 (IV)
(V)y n=6, m=7 (1)
(V) n=7, m =8

LlndeTon 11 MYCKOH SIBASIIOTCSI HOCHTEJSIMII MYCKYCHOTO 3ana-
Xa KUBOTHOrO npoiicxoxaeHus (unberon Buifench 3akom [L1] us
LuMBeTa, MYCKOH — Baabbaymom [12] n3 Myckyca kabapru).
CrpoeHne nH6€TOHA H MYCKOlIa YCTaHOBJIEHO PyXHUKOH, KOTOPDI
[OKasaJj HX MPHHATIeKHOCTh K KJACCY MaKpOUHKIHYECKHX Ke-
touos [13, 14].

Myckou obsajlaer Oojee HHTEHCHBHBIM 3anaxom, uem L1ib6e-
ToH. Mutepecuo, uro auruapouunberon (IV) He ornuuaercs no
3amaxy ot nubertoHa.

Cunrtes un6etona ObT BHEepBble OCYUIECTBACH XYHCAHKEPOM
[15], cuntes myckona — Llurnmepom u Bebepowm [16], 3atem Py-
auuxoit i Ulroaem [17], a snocaeactsuu Xyucaukepowm [18].

IuTencuBublii MycKycHblT 3anax coxpausietest iy HH3LIEro
romoagora underona, colepxkauero 16 atomos yraepoaa (V),
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TOrAa Kak BblcLINii roMosor ¢ 18 atomamn yraepoia (VI) obaa-
AaeT JAHLIBL caabblM MycKycHbIM 3anaxom [19, 20].

B CBA3H C TEM, UTO MYCKOH SIBJASIETCS METHNPOH3BOAHBIM
LUHKJAOTIEHTaeKanoHa, Obl1 cHHTesuposan [17, 21] psa meTnasa-
MELLEHHBIX HEKOTOPHIX APYTHX MaKPOUHKIHYECKHX KEeTOHOB, [lpu
3TOM YCTAHOBJIEHO, YTO MNPHCYTCTBHE METHJBHOR Trpymfibi B
stux coeauHenusx (VII—XII) necyumecTBeHHO H3MEHSIET Xapax-
Tep 3amaxa no CpaBHEHHIO C COOTBETCTBYIOUIMMH HEMETHJIHPOBAH-
HbIMH KETOHaMH.

CH, C|H3 C|H3 clﬂg

C|H(CH2)2bO CH(CH,),CO CHCO--| CH(CH,),CO

Ly lchded Lehas e,
(V1) n=10 (1X) (X) n=13 (X1)
(VIII) n=11 (X1) =16

Hanpuue nyx (yHKUHOHAABHHIX TPynn B MOJEKyde AYIUH-
CTOrO BelECTBa OOBIYHO OCJalJsIeT ere 3anax; 3To HabJiaercs
H B MaKpOUHKIHYECKHX MYcKycax. Tak, nanpuMep, AHKETOHH 00-
wefi popmyan (XIII) He ob6naparor 3anaxom [22]. Oanako HeKo-
TOpble COEJUHEHHS] C IBYMsSi KapOOHWJBHBIMH TpyNnaMH HMEOT
caabwiil, HO BCe »Ke OTYETJIHBO BBHIPaXKEHHBII MYCKYCHHIH 3anax.

Becbma BaHOH rpynnoit MakpOLHKAHYECKHX MYCKYCOB f#B-
astorest naktonsl Ci4—Cig o6wmeit dpopmynnt (XIV), o6nanawiite
3anaxoM, aHaJOrHYHbIM 32MaXy KeTOHOB C TeM Ke YHCJAOM YrJje-
POIHBIX aToMoOB B MoJiekyae [23].

l CO i | (CH-;),,CO (CHZ)HQO
(CH,), CH)w —0 |—0
CO
(X111) (XIV) (XV)

Oanako 3anax JaKTOHOB GOjiee TOHKIil, ¢ OTTeHKOM aMOpHL.
I3 MaxkpoukauecKIX KeTOHOB Hanboee CIMBHBI] 320aX 1IMeeT
keton Ci5, 2 13 IAKTOHOB — COefliHeHHe ¢ 16 wienamii B Koble
(npH 3TOM uiC10 aTOMOB Yriaepoga pasusieTca 15). 3anax srtoro
Jaxkrona (XV) — neutajiekanoqla, 11a3biBaeMOro Takxke Tide-
TOJNIOM 11111 3K32ABTOJIIAOM, 0OjJ€e TOHOK H YCTOMUHB, YeM Y
COOTBETCTBY1I0UICTO KeToHa (I) 1 HanommmaeT MYyCKyc H amopy,

BaknuMn myckycHeiMit  npernapatamii, OTHCCAUINMHCH K
MAKPOIKTIMeCKH M JAKTOHAM, fIBISIIOTCH Takmke aMOperToid
(NV1), 06y croeanBaiouii MYCKYCHHi 3arax 3¢1IpHoro Macaa te-
6

KOTOPBIX pacTeHuit [24], u auruapoamoéperronng (XVII). Unrtepec-
HO, YTO 3aMax 3THX COejUHeHHH He OTJHYaeTcs ApYr or Apyra. Ta-
KHM 06pa3om, B AaHHOM cJyyae OTCYTCTBHE ABOHHOI CBSI3H Tak-
Xe He OKasblBaeT BJAMSHHUA Ha 3alax.

(IIIH(CH2)5CO \o CH,(CH,),CO o CIIEC(CHz),,\
CH(CH;):CH,”  CHy(CH.:CH.”  C=C(CH,),”
(XVI) ' (XVII) (XVIID)
C=C(CH,),—CO
(l,EC(CHg)m—O
(XIX)

C apyroit cToponbi, MakpouHkiuyeckie ketonbi (XVIII) n

"JaxktoHn (X1X), conepmxaiue ABe COMpsiXKeHHble alleTHJEHOBhIE

CBsA3H, B OTVIHYHE OT COOTBETCTBYIOILHX HACBHIIIEHHHX COEIHHEHHIT,
NpaKTHYecKd He HMelOT 3anaxa [25].

Ilpu BBEleHHH B MOJIEKYny JIAKTOHA €llle OHOrO aTOMa KHC-
Jopojia noayyawrtcsi okcajakTonbl. IlepBrie coeauuenus 3Toro
kiacca (XX u XXI) cunresupoeann Illnanarenem u Kaposep-
coM [26]. 3a nocaennHe roabi Omry6AHKOBAHO HECKOBKO PaboT 1o
CHHTe3y pasJH4yHbIX OKcanakroHos [27—33]. Tak, B pabore
A. H. HecmesiHoBa, P. X. ®peiinnunoii, B. H. Besioea u np. [30]
ONHCaH Psil HOBBIX OKCa- H AHOKCcanakToHos (XXII—XXVIII) #
BLICKA3aHBl HEKOTOPBIC COOOpaMieHHs O 3aBHCHMOCTH 3anaxa oT
CTPOeHHs! B 3TOf Ipynne coeflHHEHHI,

n n

- O(CH,),CO  (XX) 10 4  O(CH.),CO ——

| (XXI) 10 2 l

(CH,),—O (XXI) 8.6 (CH,),O(CH,).—O
(XXI) 6 9

(XXIV) 4 10 (XXV]) n =10

(XXV) 4 9 (XXVI) n = 8

(XXIX) 9 5 (XXVI) n = 6

OTmeyaeTcs, YTO 3anax OKcanaKTOHOB, COLEPXKAIIX B UHK-
Je 15 aToMOB yriuepoaa, 611130k K 3anaxy tuéeromuna (XV), Tor-
2@ KaK 3anax OKCajaKTOHOB ¢ 16 atomMaMu yraepoaa aHaMOrueH
3anaxy rekcajiekanoanaa (XVII). Tem He meHee, BBeleHIle B
MOIeKY.1y MaKPOLMKAIYECKOTO 1aKTOHa OMHOro atoma KICaopo-
Aa NpHBOIANT K HEKOTOpOMY OcJaabaeHHio 3anaxa, a JByX aTOMOB

7
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kuenopoaa (XXVI—XXVII) —nouytu k noanouy ero HCUE3HOBe-
HHIO. ABTOpBl OTMEYaloT TakK¥Ke, YTo Mpub.alKeHiie aToMa KHC0-
polla K JaKTOHHCH TPYNNHPOBKE (€O CTOPOHH KZ—Z}pGOHH.’leOAE
rpynnbl) NPHBOJAHUT K OcjabJenHio 3anaxa; tak, y (XXIV) sanax
caabee, yuem y (XXII).

B otiuyde OT OOLIENPUHATOrO NOJIONKeHHs 06 ocaabneHud
3anaxa OKCaJaKTOHOB [0 CPABHEHHIO ¢ 3aMaXxOM COOTBETCTBYIO-
mHX JakToHoB, KaoyeH ¢ corpynnukamu [33] OTMEHAIOT, YTO CHH-
TesHposaHHelfi HMH ll-okcarekcamekaHonua (XXIX) o6nanaer
CHJIbHBIM MYCKYCHBIM  3anaxoM, He OT/IHYAIOMMMCSI OT 3anaxa
THOeTonuaa. [anee Kaoyen c coTpyAHHKamy yKasblBalOT, 4YTO
y uzomepoB ll-OKcarekcajexaHOJHAa C aToMOM KHCIOpoda B

nonoxenuy 12, 13 u 14 3anax ocnabasercs. Takum obpasom, B

OTJIHYHE OT HNaHHBIX COBETCKMX XHMHKOB [30], mpubaHiKenue aTo-
Ma KHCJIOPOA2 K JaKTOHHO! TpynnupoOBKe NPHBOANHT He K ociaab-
JIEHHIO, a8 K YCHJEHHIO 3anaxa.

B npyroii pa6ore [32] onucan Q-ME;rHJI-14-0KC81‘€KC311€K3HOJ[HIJ.
(XXX), uzomepubiii okcanakrony (XXIII). 3to coemuHenue, B
KOTOPOM aTOM KHCJIOPOJa 3HAYHTEJbHO yiaaseH OT JaKTOHHOI
TPYONHPOBKH, Taxxe obJjajnaer caabbiv MYyCKYCHbIM  3aI1aXOM.
Bo3M0KHO, 4TO 3[leCh CKa3biBAETCS BJMSHHE METHJa, pPacnoso-
FEHHOro pafioM ¢ KapGOHWNBHOH TPynnoil.

CH,  (CHCH0).CO | ——0
O(CHz),,CIHCO I-——-—o (CH.), c;o
(CHs),—0 0

(XXX) (XXXI) (XXXII)
npll ﬂaﬂbllerllﬂeM YBEJIHUEHHIT 4ilcJla KOJIbLEBBX aTOMOB KHC-

J1I0p0Ja B OKCaaaKkTOHAX HHTEHCHBHOCTDb 3amaxa najaet. [lonyueu-
Helit Xuajom u Kaposzepcom [34] stakTon ¢ nATbIO atOMaMK Kiic-
Jgopoia B miikae (XXXI) c6aanaer muub OyeHb CAaBBIM MYCKYC-
HEIM 32amaxoM.

H3omephble OKcaniakTOHaM LHKAnYecKine 3Mipobt yroaLHof
Kiicaorel (XXXII) ¢ 14—17 atomamn B unkie no Sana.\y‘ga[no-
MIIAI0T MaKpoUHKIHYecKHe JakToHh [34]. Huaaxtous (XX3 é 1),
coaepxkauunie 14 i1 16 atoMoB B nitkae, 06.1a71a10T ouelb ciaabbliM,
C.l1erka cnajkosareM 3anaxom [35, 36], Ttoraa Kak H30MepHbie
N nekanyeckne ansdpups (XXXIV) umetor caabwlii N_VCK)"CI;H\)}H
3anax (37]. Mutepecno orMerits, yto smiiedbpaccuiar (XXXV)
HECMOTpA Ha waanyie ABYX (GyukUHOHaabubiX rpynn ob67aaiaer
CILILHBIN MYCKVCHBIM 3anaxoM [3].

K Makpouukanueckis MyckycaM OTHOCATCH H aHTHIPHIBI He-
&

KOTOpBIX aHKap6oHOBbIX KHCIOT (XXXVI). Myckycublii 3anax y
5THX COeAHHEHHH BHIPaXKeH ouyeHn caa6o [38]. Haubonee cuabhbili
32max HMeeT aHrHAPHUA ¢ 15 aTomMaMu B 1HK/e (XXXVI, n=12).

O(CH,),CO (IIO(CH;;),,CO CO(CHg)uCO( ——CO.

I CHZ)n \O

CO(CHy),-0  O-(CH),~0 O—(CH)—0 1" _co”
(XXXII) (XXXIV) (XXXV) (XXXVI)

B aureparype onucanm Takme HEKOTOpHle KETOJIAKTOHBI C
MYCKYCHBIM  3allaxoMm,  HanpuMep, 12-xetorekcanekanonuy
(XXXVIT [39] u S-KeTorekcajekanoauny XXXVII] [32]. Ilpu
HCC/ICIOBAHHHU 3aI1aXa MaKPOLUHKIHYECKHX OKHCe (XXXIX), uso-
MEPHBIX MAKPOLHK/IHYECKHM KETOHAM, H OKCHIOKETOHOR (XL),
M3OMEPHBIX MAKPOLHKIHYECKHM JIAKTOHAM, ycraHosnedo  [40],

HYTO OKHCU 06.}18118 10T OYeHb CJ1a0BIM MYCKYCHBIM 3anaxom, a B
naxe OKCHIOKEeTOHOB HMEETCH JHIUb e/1Ba

3a-
YJIOBHMBEI{i MYCKYCHBI{i

OTTE€HOK.
CO(CH:),,CO  CO(CH,),CO | | —(CH.),—
l ' | (CHy), O
(CH‘_));&O (CH._,)“~O ' ' !'*(CH‘_’)m I
(XXXVI) (XXXVHI) (XXXIX) (XL)

Caelyer orMeTurs, yto B OTJIHYHC OT
okxuceil, |,2-okHCh LHKIOTEeKCcalekaHa
MYCKYCHbIM 3anaxom [41].

A30THBlE aHANOTH MAKPOLMKIHYECKIX okHcejt (XLII) ¢ 15—
18 atoMamMy B LMKie HMEIOT OTYET/IHBLI MYCKYCHBI{I 3anax
[42, 43]. Ve B 3anaxe 14-urenHoro HMHHA €CTb MYCKYCHEHII OT-
TCHOK, a ¥ 15-4/IeHHOTO HMHHA MYCKYCHbI 3anax APKO BBIPArKeH:
Hanbo.1ee HHTEHCHBHEIT 3anax Habm0aaeTcst y HMHHOB ¢ 16 u
17 atomamu B unkae, Ilpu naneHefiiem ypeamuenun yncaa ato-
MOB B lHKMe 3anax ocaabasercsi, MeTiibHas Tpynna npu asore
H JABoiitas CBA3b B 1IHKJle HE3HAYNTEJBHO BIHSIOT Ha 3anax {43].

MaKpOUHKIHYEeCKUX
(XLI) o6nanaer cuabibim

N ! !
(CH2),,CH. (o, i
i |
\CH //
(XL1) (XL11)

IHuTepecusin npeicraenrenem MaKDOLIIK/HIYECKHX MYCKYCOB
[T eRseres—myckonupiana  (XLIII). Sro coeflmieniie, HMelollee
rocy}l_i{aEpc'%’]rs%[‘)g;leCTp_\"KT}-’pllle anajaoruio ¢ myckoHon (II1), BeimesneHo
BHBNHOTER A coop! ’
HMeHH
B. H, NEHWHA

1964 .




PyKHYKOil ¢ COTPYyAHHKaMH [44] u3 Ke/te3 MYCKYCHOTO O1eHsl, a
3aTeM CHMHTE3HPOBAHO TpYNMNoOil amMepUKaHCKHX XHMHKOB [45].

s o,

(XL amn

B nociegsue rOAH onyS/HKOBaHO HECKOJABKO paboT SIIOHCKHX
MccJieloBATENEH, KOTOPEIE C HENbIO BBISICHEHHS 3anaxa CHHTe3u-
pOBaJIH Psil MAKPOLHKIMYECKHX COENHHEHHH, cOAepHallHX Kap-
OOHHJIBHYIO H HMHHHYW rpynnsl [46]. Okasanoch, 4TO NOTHMETH-
aedmouesHdbl (XLIV) c 15 aTomMamu B LHKJe JHIUEHBI 3anaxa.
ABTOpH NpPennoACKWIH, YTO 3TQ CBA32HO € HaNWYHEM CHJIBHBIX
BHYTPHMOJIEKYJISIPHEIX BOAOpOMHbIX Bszelt Mexnay CO- m NH-
TpynnaMu.

—NH CH;—N——CO CH;—N——CO
(CHy), éO I—(CH'_’)nJ (CIHz)n——é
L h
(XLIV) (XLV) (XLVI)

HeficTBHTENBIO, MAKPOLHKIHUECKHe aMHAbl (XLV) u ypera-
el (XLVI), B KOTOpBIX BO3MOXKHOCTL OOpa3oBaHHusi BOLOPOAHBIX
cBfizeli MCK/IOUEHa 3aMelleHHeM aTOMOB BOIOpOAAa TPH  230Te
METHJIBHBIMH Tpynnamy, 007a1al0T MYCKYCHBIM 3a0aXOM.

MycKYyCHEIl 3anax COXpaHsieTcs H NpH BBEJEHHH B MAaKPOLMUK-
JIHUECKOE COeNMHEHHe aToma cepnl. TakK, MyCKYCHRIM 3anaxom 00-
NaJal0T HEKOTOphie MakpouHkauyeckde cyabdpuast (XLVII)
{47, 48], tTvonakronn (XLVIII) {49] u tuamakroust (XLIX) [50]
Ilpu OKHCIenHH THAJAKTOHOB NONY4YaloTcst cyJbgdousl (L), npak-
TIIYCCKH JIHIIEHHble 3anaxa®.

(CHs), —CO  S(CH,),CO SO.(CH.),—CO
]

|
——“"—é (CHg)m‘ O l'(CHL’)m —O
(XLVH) (XLVII) (XLIX) (L)

Paccymotpes thakTiyeckilji MaTtepnan mo MaKpPOUNKIHYECKNM
MYCKYCaM, MOXHO clleJ1aTh HECKO/NBKO OOLLIIX BbiBO1OB {1. 3l

@), S

* Cunres cyasdonos ocyuecrsiaen H. Tl. Conosbesoit.
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JAsi nosiBMeHHsI MYCKYCHOTO 3anaxa HeOOXOJHMO HajH4He
MAXPOUHKAHYECKOH CTPYKTYPH, coiépxKauueii 14—18 uneHos, u
GYHKIHOHATBHOH TpynIbL.

Hauboaee cunbubiil 3anax o6yc/i0oBIHBaET JAKTOHHAs TPYIIa,
3a Heil ciaenyer KapOOHH/IbHAA. AHTHAPHAHAS H CJOXKHO3HpHAs
rpynnH BbI3HBAIOT 00jlee cyabblil 3anax; Takoe e JelicTBHE
OKa3ulBAIOT reTepoaToMbl (KHCJOPOA, a3oT, cepa). Buusinue mBrO-
poil PyHKUHOHANBHOH! rpynnb 3aBHCHT OT ee MOJOXKEHUS B MOJe-
KyJe H MOXeT NPHBOAHTb K U3MEHEHHIO, ocJablleHHio HIH YHUY-
TOXEHHIO 3anaxa. Tak, BeeieHHe BTOPOH CJIOXKHO3(HPHOH Tpym-
nel ocaabnsier 3anax, a BTOPO#l KapOOHUABHOR rpynnbl — oc/ab-
JISIET WJIH NOJHCOCTHIO YHHUTOXKAET ero.

HccnepoBanust B 06acTH  MakpOLUMKINYECKHMX — COEJMHEHHH
NPUBEJH K CHHTe3y HaHOOJee LEHHBIX NPHUPOAHBIX MYCKYCCB, a
TAKXKe K MOJYYEHHUIO psifla BellleCTB ¢ MYCKYCHLIM 3anaxoM, He
HalAeHHbIX B npHpojie — 30HPOB, aHTHAPHAOB, OKCAJaKTOHOB H
HEKOTOPBIX Apyrux. OaHaKo CYLeCTBEHHHM HEeJOCTATKOM MakKpo-
KHKJIHYECKHX MYCKYCOB SIBJISIETCSI CJIOXKHOCTb HX CHHTE3a, IPUBO-
J5illasi K BBICOKOf CTOHMOCTH KOHEYHBIX NPOAYKTOB, H, CJIEN0Ba-
TEJBHO, K OTPpAaHHYEHHOMY MPAKTHYECKOMY HCNOJb3OBAHUIO HX B
naporoMepus. [Tostomy paboTH MO CHHTE3y HOBHIX BEelIeCTB €
MYCKYCHBIM 3amaxoM, OoJjiee JOCTYnHbIX, YeM MaKpOUHKIHUECKHE
COEJHHEHHS, NPEeCTABJSIOT HEe TOJbKO TEOPETHYECKHUIH, HO U 6OJb-
1OH ApaKTHYEeCKUH HHTepec.

CTEPOUJIHBIE COEAXHEHUS

Pyxuuka u [1pedor [51, 52] Buigeansnn 43 NpHPOAHEIX CTEPOH-
OB 1B2a COEJHHEHHS (¢ MYCKYCHBIM 3anaxom. HccaenoBaHus 1o-
KasajH, 4TO 3TH BELIeCTBA SIBJSIOTCH 3NHMEpPHBIMH aHAPOCTEHO-
aamn (L1 u LIT). CxoncrBo 3anaxa TeTpanHKAHYECKHX COeMuile-
HHIl, GAM3KHAX NO CTPOEHHIO K MOJOBBIM TOPMOHAM, € 3anaxoMm
MOHOLIIKAHYECKX BellecTs ¢ [5—17 aromamu yrnepona (Makpo-
LIKINYECKHX MYCKYCOB) Ka3aJoch yANBHTEJbHBIM. ABTOpH OTMe-
THAH HEKOTOPYIO (POpPMaibHYI0 aHaJOTHIO MEXKAy CTPYKTypamu
(LT) w (LII) n unGeroHom (II) — THOHYHBIM MpeACTABHTEJEM
MaKDPOUIKAIIYECKUX MYCKYCOB.

He ” i HO
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Oxka3zaJioch, YTO Ha HHTEHCHBHOCTDb 3aIiaXa 3aMETHOE BJIMSIHHE
OKa3blBAET [NPOCTPAHCTBEHHOe pPAacnojOXeHHe THAPOKCHIBHOH
rpynnei. Coentnente (L1), B KOTOpoM ruApOKCHI HaXOAHMTCH B
aKCHAJIbLHOM NOJIOXKEHHH, 06sanaeT ropasno Gosee CHIbHBIM. 3a-
naxom, 4YeM coorsercTByromni f-snumep (LII) ¢ skearopuasns-
HBIM THJIPOKCHJIOM (CJ/IeAyeT OTMeTHTb, uto 3amnax (LII) Heroto-
PHIMH HCCIEIOBATEJSIMH BOOOIle He Oyl 2eTcs).

I'vaprpoBanne NBOHHOM CBf3HM HECYILeCTBEHHO H3MeEHsieT 3a-
nax (LI) u (LII), npu 3T0M coxpaHsiercs YMNOMsIHYTOe BLILIE
passanude B HHTEHCHBHOCTH 3anaxa a- u B-snumepoB. CuibHOe
H3MEHEHHE 3anaxa NpoHcXoAMT npu okuciaeHun OH-rpynowm B
kapOouunbrylo {53]. CoorBercreytomnii keton (LIII) obGaanaer
PE3KHM 3anaxom MOUYH. )

Cy1iecTBeHHOe BIUSHNE Ha 3aTaX CTEPOHIOB’ OKA3BIBAET TakK-
Ke THN coudieHeHus: xoner A u B [53]. Tak, B oTJuyHe OT COoelit-
Heuuit (LI) u LII) ¢ 7panc-counenennem NaHHBIX KOJjell, H3OMep-
upie UM coenmuenust (LIV u LV), B kotoprix xonbna A u B coe-
AHHEHH B YUC-TIOJIOXKEHUH, JHIleHn 3anaxa, He obaagaor my-
CKYCHBIM 3anaxoM H JHTHAPONpPOH3BOAHKIE 3THX COeJHHEHH{l B
otsmude or puruaponpoussofausix (LI) u (LI).

(17 DJJ/D
) i HO ¢ HO "

(LHI) ‘LIV) (LV}

Cyxense Koibila A 4O NATHYIEHHOTO WJIH paciiHpeHne KOJjb-
1a D o LIecTHYACHHOTO CONPOBOXKAAETCS OcabIeHHEM MYCKYC-
HOrO 3anaxa, a B psille c/Ay4aeB NOJHBIM €ro HcuesHoBeHnem [54].
Tak, npoussoaHue A-nupannpocrana (LVI—LVIII), D-romoanza-
pocrana (LIX—LXI), a takxe A-noprecranon-3 (LXII) He
06J1a1a10T 3aMaxOM NMPH KOMHaTHOIT Temneparype. Ilpu Harpeea-
nuy y o-snamepoB (LVI u LIX) nosiBasiercs myckycHuiii 3anax,
y B-snumepa (LVII) — caabreiit kKeApoBHH, TOraa Kak $-snumMep
(LX) maxe npu HarpeBaHHu JiMLIEH 3anaxa.

[4
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(LVI) (LVI)
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PyxHuKa ¢ COTpyINHHKaMu [55] nokasajy, uTto BBeJeHHe al-
KHABHbIX 3aMecTHTeNel B NOJIOKeHHst 3 H 17 npOH3BOAHHIX ARjk-
poCTaHo/a, 06J1aaI0IUHX MYCKYCHHIM 3araxoMm, TIPUBOAHT K 3a-
METHOMY OcaabaeHHI0 HX 3anaxa, KOTOpHIl NposiB/isieTcs JAHWb
npu narpeanui, Ilpu atom couprel  (LXIII—LXVIII) wHmeior
MYCKyCHBIfl 3anax, HO Y -3NUMEpPOB OH OoJiee CHIbHBIH; HEHAaChis
mennbie coequnenus (LXIX u LXX) obnanaior sanaxcm, aHajuo-
THUHBIM 3alaxy COOTBETCTBYIOLUHX HACHILEHHBIX COEJNHHEHHI,

R
o ) g HO '
KO H M H

(LXV) R= (Hg

(LXHI) (LXIV) (LXVI) R= CyHg
Rk ~CHp 2 CHy
! - a ]
HD " HO g HO .
(LXVII) R=(Hy o
CLXVUII R = [pHs (LXIX) (LXX
LHR i S
i y i B
H(Lm) R=H (LXXILI) R =LCHyg
(LXXIDR=CH3 (LXXIV) R={[pHs
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torna Kak ketoHo 37oro psja (LXXI—LXXIV) umeror kenpo-
BbHHi 3anax.

CuoreflyeT OTMETHTb, YTO NPU HAJHUMH B CTEPOHIAX APOMATH-
YeCKOre KoJiblla 3amnax OTcyTCTByeT [56].

Taxum o6pa3oM, HccleOBAHUE 3anaxa Pa3fuYHBIX CTEpOHJ-
HBIX COeJHHEHHU{i NCKa3ajo, YTO MYCKYCHbIM 3amaxom obsanaer
JIMllib BeCbMa y3Kasi I'pYMNla BellecTB, NMpHueM, Kak IIpaBuJio, co-
JepxauwHX B KayecTse (PYHKIHOHANBHOM rpynnbl r#apokcua. Cy-
IIECTBEHHOE BJIMSIHUe HA 3anax OKasblBaeT KOHpMrypaiuus MoJe-
kyabl. Tag, Hanpumep, Bce COeQHHEHMsI € AKCHANBHOH THIPOK-
CHJIbHO} Tpynno#t obJsaparwr 60jee CHILHBIM 3aM1aXoM, YeEM CO-
OTBETCTBYIOLHE H3OMEpHBe CCeAUHEHHsi C 3KBATOPHA/NLHEIM THA-
POKCH/IOM.

Creponjeble MYCKYChl HHKAKOIO NPAKTHYECKOTO 3HAueHus He
HMeIOT.

Hccnencpas 60/b1ioe YHCAO MAKPOIHKIMYECKHX MYCKYCOB, a
TaKxKe CTepoHAoB, 06J1af2I0IHX B TOH W/IK WHOM CTeleHH MYy-
CKYCHHIM (HJH GJIU3KHM K HeMY) 3anaxoM, Pyxuuga npuiies K
HHTEepecHOMY BHIBOAY. OH BBICKA3aJ NpeANoJOXKeHHe, UTO NOJIH-
MeTHaeHIMKAorekcanous (LXXV), umelowe crpyKTypHHEe 3Je-
MEHTH MaKPOHHKAHYECKHX COCJIUHEHHUIl U CTEpOHIOB; TaKXKe MO-
TYT 06J1dA8Th MYCKYCHEIM 3a11aX0M.

H

—
(CH;),,

” 2 D
(LXXV)

CunTtes nofobunx coeAnnenui [57] nogreepaun 3To npeanono-
Kenne, [loayueHHble NOMHUMETHIIEHLIMKIOTEKCAHOHB € YUC-COYJIe-
HeHHeM OOOHX I[HKJOB, B YaCTHOCTH OHLHK/INYECKHE KETOHH C
I1, 12 u 14 atomamu yraepona (LXXV, n= 5, 6 u 8, coorsercr-
BEHHO), UMEIOT Kam(apHslii HJIH Ke[APOBHIl 3anaX, Torfla Kak Ke-
TOHH ¢ 16, 19 u 20 atomamn yrrepofia (LXXV, n=10, 13 u 14,
COOTBETCTBEHHO) 00J2aAal0T CJaObiM, OAHAKO SIBHO MYCKYCHBIM
3anaxom,

B cBs3l ¢ TeM, YTO MyCKYCHBIil 3anaX CTEpPOIIOB B 3HAUIITE b~
HOll CTenenii 3aBHCHT OT KOHGOpMAaLHI MOJEKYJH, NpHYeM Hic-
cousieHcnne xosel A w B npHBOANT K pe3KOMy ochaliieHiio 3a-
naxa (53], Pyxnuka ¢ coTpyAHHKAMI CYHTAIOT BeCbMa HHTEpec-
HBIM MONyyeHne 1l HeCAeAOBalHe 320aXa GHUMKANYECKIIX KETOHOB
14
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(LXXV) ¢ Tpanc-couieHeHHeM KO.I€ell, PH KOTOPOM, Kak 3T0 Obi-
JI0 YCTAHOBJ€EHO B PANY CTEPOUIOB, MYCKYCHBI{l 3anax 3HAYHTE/b-
HO YCH/IUBAeTCsl.

- COEJIUHEHUSI APOMATHYECKOTO PSAJA

Bce apoMaTHYeCKHe COeIMHEHHS C MYCKYICHBIM 32MaXoM MOX-
HO pa306HTb Ha YeThipe TPyNnbl: HHTPOMYCKYCH, [IPOH3BOAHBIE HH-
JaHa, NPOH3BOJHBE FeTpaJHHA M NMPOH3BOJHLe OeH30Ja, He CO-
JepKauue HITPOTPYNIib.

1. HutpomycKychl

Haunbonee BaxkHO/ U OGIUUPHOI IPYNNoil apOMaTHYEEKHX COe-
JIUHEHHIi ¢ MYCKYCHBIM 3anaXoM siBJSIIOTCS Tak Ha3biBaeMbie HUT-
POMYCKYCH — NpOH3BOAHKIE GeH30J1a, cofepaKalllue OJIHY HJH He-
CKOJIBKO HuTporpynn. HHTPOMYCKYCH 3HAUHTENIbHO YCTYHaloT
MaKpPOLUKJIHYECKHM MYCKYCaMm M0 CBOHM nap(IOMepHhIM KayecT-
Bam: (HKCUpYOLEH cnOocOBGHOCTH, YCTOHUYHBOCTH K CBETY H LIeJIO-
Yam, a rJ1aBHOe -— MO CHJe H TOHKoCcTH 3anaxa. Onnako 6oJb-
IIUM NPEHMYILECTBOM HX [0 CPABHEHHIO C MaKpPOUHKIMYECKHMH
MYCKYCaMHU SIBJISIETCS OTHOCHTEJbHAasi NpOCTOTA CHHTE3a H Jelle-
BH3HA. VIMeHHO 3THM OObscHsieTCs TOT (PaKT, YTO NPOH3BOACTBO
HHTPOMYCKYCOB BO BCeX CTpPaHax pacTeT H3 roja B roi.

Kpynublii BKAax B pa3sBHTHe XIMHH HUTPOMYCKYCOB BHeC
Bayp, cHHTe3upOBaBILH}; OOJBLIOE YHCIO CAMBIX pa3HOOGPa3HbIX
coe/iHHeHHil 3Toro kiacca. OKasajocs, YTO CHHTETHYECKHE MYCKY-
Cbl OTHOCSITCS K HHTDONPOH3BOJAHBIM apOMATHYECKHX COellMHe-
HHI H, KaK BBHIICHHJIOCH BHOCJIE[CTBHH, He HMEIOT N0 CBOE(l CTPYK-
Type HHYEro OOLIEro ¢ HOCHTESIMH 3al1aXa HATYPalbHBIX MYCKy<-
HBIX TIpenaparos,

IlepBblil CHHTETHYECKHIT MYCKYC C HM3BECTHBIM CTPOEHHEM —
2,4,6-tpunnTpo-d-rper-6yrtuatonycan (LXXVI) 6vn noayuen
Baypom* [58, 59]. BriocsieCcTBHH € uesblo NOJYYEHHS AelleBuiX
AYUIACTBIX BEILECTB, @ TAKXKe YCTAHOBJEHHsT 3aBHCHMOCTH MEXAV
XHMHUYECKMM CTpOeHHeM H 3anmaXxoMm Bayp u apyrue uccnenoeare-
S CHHTE3HPOBAJII MHOIDYNCACHHBIC HHTPOMYCKYCHI,

Hanbosee 13BeCTHbIMH HITPOMYCKYyCcaMH, HaUIEAUIHMH MpaK-
TIYECKOE MPHMENEHHE, sBAsIOTCA Myckyc amGposwii (LXXVII),
myckyc-keron (LXXVIII), wmyckyc-kcunon (LXXIX) u |1, 2,
3-TpnineTa-4,6-annnTpo-5-rper-6ytunéenson (LXXX), Bbinycka-
eMbiil 3a pyGeAOM NOX TOproebiM nassaHiem musc tibetene.

* D70 coelnHeHWe NOJYUNIO HAHMEHOBaNHe «MycKkyc DBaypas.
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[epBbie TPH M3 YNOMSHYTHIX MYCKYCOB ONHCAHLI €lle B POll-
Jom cro.etus [60, 61), oanako cTpykiypa HEKOTOPHIX U3 HHX, B
YACTHOCTH, MYCKyca amMBpOBOrO H MycKyc-KeTOHa, OHijia yCTaHOB-
JieHa 3HAYHTENbLHO NO3JIHEE.

Hecmotps nHa Goapuwioe 4ncd0 paGot B 06sacTH HHTPOMYCKY-
€O8, BONPOC O 3aBHCHMOCTH 3a11aXa OT CTPOEHHS 3THX COENHHEHHN
elle He peweH, FHTepecHO OTMETUTb, YTO MHOTHE COEJHHEHHS 9
JAHHOTO KJacca JHITEHH 3anaxa B OGBIYHBIX YCJIOBHSIX, HO OGJia- .
JalT BHPAXKEHHBM MYCKYCHBIM 3araxoM I[pH HarpeBaHHH.

Bcro rpynny HHTPOMYCKYCOB 1O KOJHYECTBY HHMTPOrpylNn B !
MO/I€KY. 1€ MOXHO pa3GHTh Ha TpH NOATPYNHB: MOHO-, AM- H TpH-
HITPOCOEAUHEHHS.

Mononurpocoedunenus

BaypoM u HEKOTOPHIMH [PYTHMH HCCEA0OBATEeNAMH OB CHH-
Te3pOBaHbl HEKOTOpHE MOHOHHTPONPOH3BOLHbIE TOJNyOna [58,
59, 62] u xcuaoaa [59, 63], onlHaKO HH OIHO U3 3THX COEAHHEHMI}
He 06aa1aj0 MYCKycHuM 3anaxoMm. Ilpeanoaaranoch, yrto aJist
HOfBJIEHHA MYCKYCHOrQ 3anaxa HeJOCTaTOYHO OJHOH HHTPO-
TPVIIILL.

Bo.aee nosjHHe HCCAeQOBaHWs] BHISIBUWIN HaJHYHe MYCKYCHOTO
3a11axa ¥ HEKOTOPHIX COENMHEHHIl ¢ OAHOH HHTPOTpYNnoi (HHXKe
OvieT nokasaHo, YTO MYCKYCHHIM 3arnaxom objanaer psj Npous-
BOAHBIX OeH30/1d, BOOGULE He COAEPKALLLIX HHTPOrPYNIl).

CuabHBIi MyCKychBiii 3anax [b64] umetor, Hanpumep. 3-HHTPO- 0
4-meTokcu-5-rper-6ytunteusansaerun (LXXXI) u cooreercTBy!O- i
mee stokennponseoadoe (LXXXII).

. CHe cHa
= NOQ = NO;
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(LX) (LXXXID

Hunurponpoussodnole

Muorne cuntesniposaniisle [59, 65, 67, 69] AHHUTPONPOH3BOA-
Hhe Genzoaa (LXXXITI—LXXXVII) anueds MYCKYCHOro sana-
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xa*. Tem He MeHee, HEKOTOpble COEJIHHEHHS 3TOTO POAa
MYCKYCHBIi 3anax, nanpumep, |-3Tua-2,6-quHutpO-4-7per-6yTHA-
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(LXXXH1) (LXXXV)

(LXXXIV) (LXXXVI}  (LXXXVID

Genson (LXXXVIII) [67), BII€PBLIE CHH';esupOBaHHuﬁ Baypom
[70], a Takxe ero 7per-amunbubit ananor (LXXXIX).

N, @,No, NG, ; N, .

(L XXXV ) (LXXXIX)

OtueTsuBBIl MYCKYCHHII 3anaxX NOSBJASIETCH Y JAHHHTPOIIPOU3-
BOAHLIX O€H30/1a MPH HaJHYHH ADYTHX NOJSIpHBIX rpynn. Takg,
HanboJiee U3BECTHHIE CHHTETHYECKHE HHTPOMYCKYCH — MYCKYC
amBposwijy (LXXVII) [60, 71] u myckyc-keron (LXXVIII) {61,
72} oTHOCSITCSi K AMHHTPONPOH3BOAHBIM GEH30J1a.

Myckyc aMGpOBEIil, KAK H MHOTHe JpyrHe HHTPOMYCKYCH, OT-
kpbit Baypom [60, 71]. Onnako Bayp ommn6o4HO npunucan myi-
Kycy aMOpOBOMY CTpOCHHE TPHHHTPOCOEAHHEHHs. DTa CTPYKTypa
Obiia BNOOC/ICACTBIH ONpPOBEPTHYTa JAPYTHMH HCCJAEAOBATEJsIMIL,
NOKasaBILIMIL, YTO MYCKYC aMOpOBHIl B JAEfCTBHTEJLHOCTH $B-
JISI€TCS] AHHUTPONPON3BOAHEIM {73—76]. OKoHuaTeNLHO CTPYKTYpa
MycKyca am6posoro ycraHopsaena O. A. 3eiine u B. M. dy6unu-
HbiM [77] u noaTeBep:KIeHa no3iHee KaprneHTepoM ¢ cOTpyIHHKA-
MH [78].

Ha nporsikenun Muorux JietT B pasiHuHbX cTpaHax NpoBoAAT-
¢ paboTel MO CHHTE3y aHajoros Myckyca amBpoeoro. Tak, Ha-
npuMep, AJsl BHIACHEHIST 3aBUCHMOCTH MYCKYCHOro 3amaxa oOT
CTPYKTYPH MOJIeKynnl KaprneHTep ¢ COTpYAHHKAMH NOJAYYHIH 42
anajora Myckyca amGposoro [78]. I1pu 3TOM ycTaHOBJEHO, 4TO
MYCKyCHBIl 3anax HadJiofaercsi IPEHMYLIECTBEHHO Y T€X COedH-
HEHI, B KOTOPLIX 7per-aiKu/bHasi TPylina pacnoyCXkKena PsiioM
C a/IKOKCHrpynnoii (Tak HasniBaemMOe «OpTO-npapuyo»). JIuuwb y
OJIHOrO BEUIECTBA C MYCKYCHLIM 3alaxoMm 3TO NnpaBHJo He cobJio-
Jlaercs, H TPET-AJNKHAbHAs TPynANa HaXOMHTCS B M1-NOJOXKEHHH K
metokenry (XC). Jpyroe coennnenne ¢ TaKuM e pacroOKeHH-

* Coeantenns (LXXXIH n LXXXIV) panee onncaHbl Kak uMeioLlHe MyC
Kycunit 3anax [66. 68]. Oanako »T0 onpomepruyTo nocaeiyiolunsi paGoTaMu.
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em ykasanusx rpynn (XCI), obaazatomee, no aanueM O. A. 3eit-
ae u B. M. Jlybuuiina [77], caa6eiM MYCKYCHbIM 3anaxoM, Okasa- L\
JOCh JIHILEHHHIM ero, -

0[/13 OCHy ﬂfﬂj 0L'H3 ﬂl’ﬂj
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(XC) R=Bz (XCII (xcm (XCIV) R=N02 (XCvh)

(XCI) R= CHy . (XCV) R:CHO

TIaTb cOeMHEHH I, B KOTOPBIX Tper-GyTHAbHAS H METOKCHTPYII-
nbl pacnosioxens B M-niookenud (XCII—XCVI), Ttakxke He
HMeIOT 3amnaxa. 3
Ilpu cobatonertu 0pTo-ipaBuiia 3aMEeTHOE BJIHAHHE Ha 3arax
coe/lUHeHHH OKa3biBaeT TaKxke BEeJHUHHA ANTKHJBHOTO 3aMECTH-
teqs {78]. Tak, 3anax Myckyca aMGpOBOTO YCHUBAETCS, €CJIH Me- :
TUAbHAs rpynna 3aMeliena stuabuoii (XCVII, XCVII) [79], oc- !
nabasiercs npu HaonponuabHoii rpynge (XCIX) u Hcuesaer npu
7per-Gytuabuoil (C).

R X R b ¢
] ?
R Xcvin CoHg CHy (€D (Hy L7Hs

NG, NG,  (XCVID  [oHg LoHs  (CID LHy wso -(3H,
0X (XCIX) y30-L3H; CHy (CHU CH3  wopr - [4Hyg
(C) mpem- L;Hg LHy

3HaYHTENBHO BJHSET Ha 3anaxX TAKXe BEJHYHHA AJIKHIbHOTO
panvkaaa B ajakokcurpynne, Ilpm 3aMeHe MeTOKCHTPYNnbl
stokchnbnoii (Cl) B 3anaxe He NPOHCXOAHT OCOOBIK H3MEHEHHI;
onHako mipu usonponokcurpynne (CII) 3anax ocnadnasiercs, a
Beefienie Hopm-OyToxeurpynnsl (CII) npHBOAHT K yHHYTOMNEHHIO
ero {78]. Caenyer otmeruTb, uto no Apyrum aauubim [80] 3anax
3aMeTHO ocnabnsieTcss y:Ke npH 3aMeHe METOKCHJIbHOJ FPYNHH (.
Ha 3TOKCHJIBHYIO.

Pa3BeTBACHHOCTb AJKHJIBHOTQ 3aMECTHTENsI, PacllOJOXHCHIOTO
PSIAOM ¢ METOKCHJIOM, HMEET, [I0-BHAHMOMY, BaKHOe 3HauyenHe
IJ1si HHTEHCHBHOCTH MYCKYyCHOro 3anaxa B stom psiay [81]. Ilpu
3ameHe Tper-OyTHABHOH rpynns Ha erop-Gyruasnyw (C1V) nan
u3obyrunbnyto (CV) MyckycHbiii 3anax ncuesaer [78]. Tper-6y-
THJbHAA rpynna MoxeT GHTbL 3aMellleHa TperT-aMHJIbHOj Oe3 H3-
meHenus 3anaxa (CVI, CVII)* OaHako npu BBeIEHI 7per-

* Tlo ApyruM AaHHBIM  TPET-aMIAbHLUE  rOMOJOr  MYCKYCa aMmGpoRoro
(CVI) nyeeT CHabMbIL MYCKYCHBIit 3aliaX € HeNpHSTIbLIM OTTEHKOM fI-XHHOHA
162}
i8

rekcuasrolt (CVIILI), rper-rentuasHoit (CIX) wnu Tper-oktuas-
uoit rpynnbi (CX) 3anax ucyeszaer. OTCyTCTBHE 3amaxa y 3THX
coeanHeHHii MOXHO OOBSICHHTh, IC-BHAHMOMY, CuYeHb OOJbIIHUM
MOJIEKYJISIPHBIM BECOM.

R Rf R R1
(CIV) [Hy Bmgp -C4Hg (CVID) CHy mpem - Cghyz

R
NUzEl'j[Nﬂz (CV) (H3' usa -L4hg  (CIX)  (H3 mpem - CyHyg

T O0CH3 (CVI) Lhy mpem-Lshyr (CX)  CHy mpem - Lghyy
4 .
(CVII) CpHg. mpem - (g Hyy

Mycxycumit sanax coxpausercs [83] npu 3ameHe HUTPOTPYNIH

B NOJOXeHHI 6 HAa BTOPYIO 7peT-OyTHIBHYIO Ipynny M BBELEHHH

nurporpynnel B nonoxenue 5 (CXI). HMurepecno, yto cunbHH#l

MYCKYCHLIl 3anax HMelOT JBa 4Hajlora MyckKyca amGposoro [84],

183 cojepxailiie MeTHJBHOH rpynnel B mojoxenun 1 (CXII,
XIII).

Nﬂz NU? NU? NU; NU?
vO, 0CH3 ; 0[”3 g UCZHS
(CXI} (CXIl) (CXII)

OanuM 13 HaHGosee H3BECTHBIX HHTPOMYCKYCOB SiBJSieTCs
Myckyc-ketoH {LXXVIII), cunrtesaupoBaHHEfi elle B KOHIE NPOii-
aoro crosietus [61, 72]. Ctpyktypa ero ycranoenena A. E. Yu-
yH6abuubiv [85]. ITpu 3aMeHe B MYCKyC-KeTOHe 7peT-BYyTHIBLHOI
rpynnst Ha Tper-aMuabHylo (CXIV) 3anax He uaMeHsieTcs, HO
CTAHOBHTCA MeHee HHTeHcHBHBIM [86]. Ilpu m3yuenun anasioroe
MYCKYC-KE€TOHA YCTaHOBJIEHO, YTO CYLIECTBEHHOE BJIHSHAE HA CHAY
3anaxa OKa3biBaeT B3aHMHOE pachnoJiOXKeHHe aUeTHAbHON H
Tper-OyTuabHOil rpynn. Ec/i 3TH Tpynnel pacnofioweHH PsjoM
(CXV), myckychbiii 3anax ocaabnsercs {87]. 3ror ¢axr Gwiaot-

ﬁlwcrg ND, mcomj No,’!i'j[

CocHy

(LXXVID (CXIV) (CXV)

meven emle A. E. Unun6abnuwim [85], koTOpHi BHCKazan npen-
NOJIOReHHe, 4TO IUIA NOSBJEHNS MYCKYCHOTO 3anaxa BasKHOe 3Ha-
yeHiie JMeeT CHMMETPHYHOCTb MOJEKYJH. Ha ocHOBammm H3y-
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YeHHS! MHOFOUHMCJEHHBIX HHTPOMYCKYCOB MOXKHO NOJ4raTbh, UTO (6pox, xaop, ioa) [95] 6eliH nOAyUEHB COEAUHEHHST C HHTEHCHB-
ykaszanHoe ocaabnenye 3anaxa o6yc/10BAHBAETCS He OTCYTCTBHEM i, uhiv MyckycubiMm 3anaxom (CXXIV). Ilospnee [96] 6bito cuute-

CHMMETPHUYHOCTH B MOJIEKYJIe, a CTENEHbIO SKPAHHPOBaHHsA Kapbo-
HHUabHON rpynnbl (B coenunennu (CXV) kapGouunbHas rpynna
60J1ee 3KpPAHHPOBAHA, YEM B MYCKYC-KETOHE) .

Tpunurpocoedunenusn

j IlepBoe cunTe3npoBaHoe coeAWHEHHE 3TOH TPYNNB — 5-H30-
nponui-2,4,6-tpunutporonyon (CXVI) o6nanaer cnaGbim Myc-
KYCHBIM 3anaxoM, yCHJIHBaIHUMCs IpH  HarpeBanuu [88]. Xunop-
" "i npousBoauoe 371oro coefunenus (CXVII) uMeer nnteHcnBubll Myc-
W KycHbiil 3anax [89] ITosnuee Gein  nosyueHbi COOTBETCTBYHOLIHE
anajory ¢ H306yTunenbM (CXVIII) u vopu-rekcuabunin  (CXIX)
panukanamu {90]. DTu coenmuenus Tak ke, kKak 1 (CXVI), o6a-
AaloT cnabbiM MYCKyCHbIM 3anaxoM. B mpyroit pa6ote {91] onuca-
Hel ananoru (CXVI) ¢ wopm-6yruasheiM (CXX) u HOpM-aMuAb-
HbiM (CXXI) pamnkanamu, coBceM JIMILEHHHe 3anaxa.

Onuako npu BBelEHHH B MOJIEKYJy Tper-GyTHABLHOTO pajliKa-
aa (LXXVI) sanax pesko ycuausaercs [58, 59, 92]. Ilpu 3amene
Tper-OyTuneHol rpynnel rper-amunnhop (CXXII) on Heckonbko
ocnabasercsa [86] u coxpausiercs {93] npu 3ameHe MeTWJIBHON
rpynnst 3THABHOE (CXXIII). '

R

il

(CXVD) w30 - C3Hy

V0, @’Vﬂz (CXVI) u3o - L4Hg

P (CXI1X) Haopr - Cphy3
1

O (CXX) Hopr - L4 Hg

R
(CXXI) Hopr - LgHyy

NGy NGy NOp. L NO»
(LXXVD) mpem - C4Hig D
ce .

(CXXI1) mpem - £4Hyqq NOp NOp
(CXVII) cxxun
~ B ocramneecs croGoanoe Mecto B coemnnentn (LXXVI)monx-

HO BBOAIITb PasanuyHblie 3aMecTiiTesn1 Ge3 3aMeTHOrO H3MEHeHIis
3anaxa. Ilpn 3ameuiennu BO10poda MeTHAbHON rpynnoit [59, 94)
o6pasyercs Mmyckyc-kciioa (LXXIX). Ilpn BBeaennn ranorena
20

P

<

[

Rl ]
s

3MpOBanO M cooTBeTcTBYIowee ropnpouspoanoe (CXXIV), tak-
ke 061a1al0lliee CHIAbHBIM MYCKYCHHIM 3anaxoMm. C apyroii cto-
pOHBI, YCT2HOBJEHO, YTO BBEJEHHE aNKHABHOIO 3aMECTHTeNs C
60AbiliHM MOJEKYJASPHBIM BECOM MPHBOAHT K OCAA0NeHHI0 WM
NOJHOMY MCYe3HOBeHHio 3anaxa. [IpH 3ToM CYIECTBEHHOe BiHs-
HHe Ha 3amax, KpoMe HeJHYHHBI ajkujla, OKa3sblBaeT H ero pas-
persaenHocTs [97]. Tak, nanpumep, LHKIOreKCHAbHOE NPO3BOA-
noe (CXXV) Boobule aMineHo 3anaxa, B TO BpeMsi KakK COeiHHe-
HHe ¢ GCABLIMM MOJeKYASPHEM BeCOM, HO HMeIoIlee pa3BeTB/eH-
Hbl ankuabHbi 3amectutent (CXXVI), ob6nanaet cuybHbBIM My-
CKyCHBIM 3anaxoM. Jlanbueiilliee yBeaHYEHHE MOJEKYJNAPHOTO Be-
ca Jae npH HanaHyuu Tper-ankuabhoro paiukana (CXXVII)
NPHBOTUT K HCYE3HOBEHHIO 3anaxa,

R

Na,;]:!j\w; NQ:Z:[W? wg]ij[/vaf (CXXV) CgHyy
R R (CXXVI) C(CHs)
Ny N0y MO, e I
XXVID [(CgHg)
(LXXIX) (CXXIV) o
R=F ce B2y

Tlpu H3yyenHH anHajOroB MYCKYC-KCHJIOJ1a 'YCTEHOBJEHO, YTO
3aMeHa HUTPOTPYNNbI B NOJIOKEHHH 2 Ha ApyrHe NoJsipHble rpyn-
nbl — hopmunbhyo (CXXVII) [98, 99), nuano— (CXXIX) [100]
u asuanyio rpynnua (CXXX) [101], a takxke ranona (CXXXI)
[102] He oxa3sniBaeT cylueCcTBEHHOro BJHSIHHSt HA 3anax.

R R

¥

(CXXVHIY CHE (CXXXI) Bez.Ced

No; R
Jj (CXXIX)» (v (CXXXID CH,OH

N0, \ (CXXX) Ny (CXXXID  0CH3

3amena HUTPOTPYNINH B MNOJOXKEHUH 2 OKCHMETHJAbHOI
(CXXXII) [67] u meTokcnabnofi (CXXXIII) [87] npusoaut ¥ o6pa-
30BanHI0 COCANHCHNN, AHWIEHHBIX 3anaxa. MycKycHBIT 3anax
COXpaHReTCA B AHAJIOraX MYCKYC-KCHJIoHa C CHMMETPHUHHIM pac-
noaoxenneM 3amectiiteneii (CXXXIV n CXXXV), B KOTOphIX
HHTPOTPYNa B MOJOXKemin 2 3aMellelia COOTBETCTBEHHO Ha
COCI 1 COOCH; [72, 87]. Otnapy:Ken MYCKYCHBI1 3anax il y
COOTBETCTBYIOILNX COEAMIel i} ¢ HeCHMMETPHYHHM pacnoONOKelH-
en 3avecritedeil (CXXXVI n CXXXVII) tak xe, Kak j y coeni-
2]
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penuii (CXXXVIIL u CXXXIX), u30MEpHHIX OMHCAHHBEIM BbILLE
(CXXIX u CXXXI) [87, 103].

R R

(CXXXIV) Coce NOp )I:';Enm? (CXXXVD)  Coce
(CXXXVI (00CHS (CXXXVIL (00CHy
WOz R (CXXXVID (N
(CXXXIX) Bz

D1H (akThl TaKKe CBHAETE]BCTBYHT O TOM, UTO CHMMETpHY-
HOCTb MOJIEKYJbi HHTPOMYCKyca He Onpejensier WHTEHCHBHOCTH
ero 3amaxa. ]

Tpu 3amMeHe METH/bHOH TpYNNbi B MYCKYC-KCHJIO/IE STH/IBHOH
(CXL) u3MeHenHs B 3anaxe He NPOMCXOMHUT; npy BBEACHHH B TO-
noxenue 3 mertokcuabuoil rpyrnu (CXLI) 3anax ocnabasiercst
[104]}. 3amena oGenx METHAbHBIX TPYNN Ha STHIbHbEE (CXLII)
NpHBOAHT K NOJHOMY HCYE3HOBEHHIO 3allaxa [67]. ]

BeejenueM BMECTO HHTPOTPYNNBI B TOJNOXKeHHe 2 TpeTbei
METHJIBHO Tpynnbl noayyen [105] oinu u3 Hanboaee H3BECTHHIX
HHTPOMYCKYCOB, y¥e YNOMHHABIUMHCS Bbille — 1,2,3-Tpume-
tia-4,6-1uENTPO-5-Tper-6yTuabenson (LXXX), B stom  coe-
JMHEHHH, KaK M B JPYrHX HUTPOMYCKYCax, 3aMeHa Tper-OyTHlib-
HOit rpynnH na rper-amunbhyio (CXLIII) npuBoANT Julb K HE-
KOTOpOMY ocaabaenuio 3anaxa [86]. Ananor coefnnenns (LXXX),
coepxaiHil TONBKO OJHY HHTpOTpYNNY, He HMEET 3anaxa [67]).

NO, NO,  NOp NOy NG,
k R
NO> NOp NG
(CXL) R:=:[;Hg (CXLI) (LXXX}) R=mpem - L4 g
(CXLI) R: OCH3 (CXLII) R = mpem - L<hyy
* %

*

W3 Bcero Bbillecka3zaHHOTO O HHTPOMYCKYCax MOXHO 33K/~
yuTh caeaywpliee. Jlna BceX HHTPOMYCKYCOB XapakTepHO MPHCYT-
cTBHE GOJIBLIOTO YyHcsa 3aMecThTeqefi B 6eH30abHOM KoJabue, ITo-
fIBJEHHEe MYCKYCHOro 3anaxa B 3TOM pfAy MOXHO OXIAATh NPpH
HaNHYHII Pa3BeTBAEHHOrO aJKHJABHOLO panukana (npeanouTi-
TEAbHO TPET-ANKMJbUOl FPYNNE), a TaKXe Npii COUET2HIN 0A-
Hofl Wil IBYX HHTPOTPYNI ¢ ORHOH NONSAPHO rpynno#l HAK coue-
Tauuu Tpex HHUTPOIPyNn ¢ OAHOii 1all AByMs METILTbHBIMII  pa-
JUiKaJlaMH.
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I1. IMpousBonubie unpana

B nauane 30-x ronoB nosBUJuCh CBENEHHs O TIOJYYEHHH Ay-
IUMCTLIX BEINECTB ¢ MYCKYCHBIM 3anaxoM NpH BBENEHUH Tper-
OYTHJILHOE FpYNOLI B MOJIEKYJNY M- WM n-LHUMOJIa ¥ NOCJAeAYyio-
wem HHTpoBaHHH [106—110]. OxHoMy H3 3THX OPOLYKTOB, CHH-
TE3HPOBAHHOMY H3 n-uHMona, bap6ee [110] npunucan crpoenne gu-
uutpo-rper-6ytun-n-uumona (CXLIV). Onuaxo snochencrsuu
[111—113] 6b110 YcTaHOBAEHO, YTO 3T0 COEAHHEHHE, NOJYYHBLIEe
Ha3BaHHE «MYCKEH», B LEHCTBHTEIBHOCTH — INPOH3BOJAHOE HH-
fana (CXLV)*.

ND; @:Vﬂ; Nﬂ; w
NO,

(CXLIV) (CXLV)

Brluie ynoMHuHanochk, YTO BaKHEHUIHM aJKHJbHBIM 3aMeCTH-
TeJeM B HHTPOMYCKYCax siBJSCTCS Tper-ajKWIbHbI{ pafukal, co-
Aepxalinii eTBEPTHYHEII aToM yryepoaa. B npoussoanbix HHpa-
Ha TakKkKe, KaK MPpaBHIO, HMEETCs YETBEPTHYHEH aToM YIJepo-
Ila, OAHAKO OH BXOAHWT B COEAHMHEHHs 3TOrO psijia KaK COCTaBHas
4YacTh HACHILIEHHOrO KOJbLA.

PasnuyHbiMH TpynnaMH HccejgoBareneil (s ocHosHom BeGe-
pOM C CcOTpyAHUKaMH H DHTCOM ¢ COTpYyAHHKaMH) CHHTE3HpPOBa-
HO MHOFO pasJHYHBIX HHIAHOBHX MYckycos [115—127]. Okasza-
JIOCh, 4TO HajHYHe HUTPOTPYNn He O0A3aTENbHO AJ% NOABACHHSA
MYCKYCHOTO 3anaxa B NOJOOGHBIX COeAHHeHUAX. Bua nosyuen pap
NPOH3BOJHBIX HHIAHA, He COAEpX»aiuuX HUTpPOrpynn, Ho oO6aa-
NaIWHX TeM He MEeHee CHJAbHBIM MYCKYCHBIM 3anaxoMm; B 00sb-
LIKHCTBE 3ITHX COEJHHEHHI NPHCYTCTBYEeT aLEeTHJAbHAs Tpyrma.

Pemaioniee 3nayende pasi nosiaeHUs MYyCKYCHOrO 3anaxa B
NPOH3BOAHBIX HHIaHa HUMeIOT pacnojoKeHHe u XapakTep 3ame-
cTHTeJIell B apOMaTHYECKOM M LHKJIONEHTAHOBOM KOJbLaXx.

[TpocaenumM BilisHHe Ha MYCKYCHBI1 3anax 3aMmMecTHTeNell B
apoMaTHYECKOM KOJIbLE. .

IMpu usyuenmn 3anaxa coemunensit (CXLVI—CXLIX) ycra-
HOBJIEHO, YTO HajlyHe METHJbHON TPYNnbl B dpOMAaTHYECKOM
KOblLE OKa3HBAET CYLICCTBEHHOE BJHMSAHHE HA NOABJEHHEe MYCKyC-
Horo 3anaxa. Tax, coeannenne (CXLVI), e conepxamee MeTH/b-
HOJi rpynnsl B 6eH30/MbHOM siApe. He IIMeeT MYCKYCHOro 3anaxa,
coequnenne (CXLVII) obaanaer cnabulM MYCKYCHBIM  3alaxoM
[115], Torma Kax ¥ ux roMoJoros ¢ MeTHABHOJi rpynnoii B Ge-

* IlepBble cBexeHHs o MYCKYCHOM 3anaXe NpPOH3BOQHBIX HHAAlNA MOHBH-
JHCL B OHOM M3 HeMeukux nateutos [114].
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(CXLVD) (CXLVID (CXLVII) (CXLIX)

soapaom sanpe (CXLVIII u CXLIX)—oTuerauBblil MycKyCHbIi 32~
nax [116]. Beenenue BTOpoit METHABHON TPYNNEL B apOMaTHYECKOE
KObLO ocaabnsieT 3anax: auMetuanpoussoause (CL, CLI) oGaa-
JA0T MYCKYCHBIM 3anaxoM MeHblueil CHJbl, 4e€M COOTBETCTBYIOLIHE
COeIHHEHUS C ONHOH MeTHJbHOf rpynnoi [117).

Xapakrep 3aMectHTesiell B 6€H30MbHOM fIlPe TaK»Ke OKa3biBa-
eT 3aMeTHOe "BJUAHHE Ha 3anax. Tak, coennuenue ¢ 8TOP-GyTHIIb-
ubiM paaunkaiom (CLII) umeer cnabbiif U HecTOMKHI MYCKYCHBIH
3anax, TOria Kak COeJlHHEHHEe ¢ H3ONPOMHJIBHBIM  paAHKaloM
(CLIII) o6aanaer cHNBHBIM MyCKYCHBIM 3amaxom [115). ITpu ua-
JUYHH YETBEPTHYHOIQ aToMa YrJaepoaa, oco0eHHo Tper-OyTH/ib-
HOU rpynnh, o6pa3yloTcs BelleCTBa C CHABHEIM MYCKYCHBIM 3ana-
xom (CLIV, CLV).

£0CH3 cocts “gocH; OO  cocy
oo 20

&map -C4lyg
(cL) «cLn (CLH)  (CLIHD)  (CLIV)Rmpem-(iHg

{CLV ) R:mpem - [sHyy

YCTaHOBACHO TaKXKe, YTO HHTEHCHBHBII MYCKYCHBIl  3anax
COXpaHseTcst, &8 B PAZE CAYYAEB NlaXke YCHIHUBAETCH NMpH 3aMeHe
aleTHNbHO} TPYNNel B OEH30JbHOM KOJble Ha (OPMHALHYIO
[118—120]. Tak, nanpumep, aapierugm (CLVI—CLVIII) umeror
60aee CHAbHBI! 3anax, yeM COOTBETCTBYIOLINE aileTHJbHbIE MPO-
H3BOJAHbIe. MHTEHCHBHBIM MYCKYCHBIM 3anaxom obnajaer Takxke
aabperna (CLIX). Tlpu nepexone Ot aueTHABHBIX K MPONHOHNIb-

cHo
i\l | ] I | :] l: :! :l |
co tHo cHo
(CLVI) (CLVID) (CLVII) (CLIX)

HEIM ToMmosoraM sanax nHorla coxpauserca (CLX, CLXI), a
uHOrJa HecKoAbKO ocaabasercss (CLXI). Tlpu nepexone k n3o-
O6ytHpunbHony nponssoanomy (CLXIII) szanax anauynteabHo oc-
nab.asercs.
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COCHs 136-C311,C0
—
. =
N Y117 CoHs CO
(CLX) (CLXI) (CLXII) (CLXII

CyuiecTsennoe BaHsHME HA 3aMaX OKA3LIBAET SKPaHHPOBAHHE
KapOOHH/ibEeil rpynnbl. Tak, yNnoMsiHyTOe Beille COeIHHEHHe
(CL1V) Tax xe, kak u ero usomep (CLXIV), o6nanaer cuabHbiM
MYCKYCHBIM 3anaxoM; OJHAKO APYroil H3oMep, B KOTOPOM KeTo-

rpynna npoctpancrBenHo 3sarpyasena (CLXV), auimen 3ana-
xa [121].
cocrz cocty
Ch'j['ﬂ -
* (CLIVI (CLXIV) (CLXV!

Psip paGor no uHpaHOBBIM MYCKYCaM MOCBSLIEH BLISSICHEHHIO
BJIUAHHUSA HA 3anax 3aMmecrturtesell B HachleHHOM Koablle. Caeny-
€T OTMETHTb, YTO ecJil B COCAMHEHHH HeT alleTHABHOH FpYIlNHi,
TO 3anax OTCYTCTBYET AajKe NpH BBEAEHHH B HACHILIEHHOE KOJbLO
kerorpynnel (CLXVI, CLXVII) uau B apoMarHyeckOe KOJblO
Hutporpynnuw (CLXVIII)* Takum o6pa3om, MOXKHO TOBOPHTE O

£ s £

fCLXVI) (CLXVID) (CLXVIlD)

BJHIAHHH Ha 3amax 3aMeCcTHTEJNel B HAaChiLLeHHOM KOJibLe npu

Haauyuu B OCH30JbHOM fA/lpe aueTHJABHOH TPYMNHl, 4 B psfe Ciy-

yaeB 1l ANKHJIbHBIX 3aMecTHTeaeH.

Coennnenne (CLXIX), B KOTOPOM HMeWTCH Tper-OyTiiibHas
H aueTiJIbHasA rpynnbi, HO OTCYTCTBYIOT aJKUAbHble pafHKadabl B
HaCBHILLEHHOM KoJblie, smueHo 3anaxa {115). I1pu BBenenun oaHOf
MeTHAbHOI rpynnbi nonydyaercs coeanHenue (CLXX) ¢ ouenp
c1a0biIM MYCKYCHBIM 3anaxoM. [lpn Hammuum JBYX METHJIBHBIX
rpymn (CLIV) 3anax pesko ycuaiBaercs, HO 3aMeTHO ocaabaser-
¢ ¥ MeTHa3THInpon3sogHoro (CLXXI).

* ¥ coeauncis (CLXVIII) ouenb c1aGbiii nycKycHulil 3amax OLIyLIAETCHA
Jmws npy 150°C.
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cochy cocHy cocky cocng
(CLXIX) (CLXX) (CLIV) (CLXXD)

Bebep ¢ corpydnukamu [122] ycramoBuau, 4To HakomjieHHe
METHJbHBIX TPYNN B HACHLIEHHOM KOJbLE CIOCOOCTBYET YCHjie-
HHIO MyCKycHOro 3anaxa. [Ipu atoM HauGornee CHJIbHBIM 3a0aX0M
06/1a71aI0T COEJIHHEHHsl, B KOTOPHIX Kax[Hil Yrjepoj, HaCbILeH-
HOTO Konblla uMeeT ankuabhblii  3amectutens  (CLXXII,
CLXXIII); ecau nocaennux scero 4, 3anax 3amerso ciabee[116]:

J S )

CHyC0 CH3C0
(CLXXID (CLXXMD)

CywecTBentoe BAHsAHHe Ha 3anax OKasbiBaeT Pacliofioxeune
METHABHBIX FPYNN B HACHILEHHOM Kojblle, M3 Tpex H30MepHHX
coepunenuit (CLXXIV—CLXXVI) «¢ 4eTbippMs METHJbHBIMH
IpynnaMu nepeoe u BTOpoe 061afaloT c/iaGeiM MYCKYCHBIM 3ama-
xoMm, Torga kak (CLXXVI) Boo6uie smiueno 3anaxa [116].

ChyCo ; ; ; CHyC0 ;;

CH5C0
(CLXXIV) (CLXXV) (CLXXVI)

. MuTencHBNOCTL 3amaxa B 3HAUHTENbHOH CTENEHH 3aBHCHT OT
BeJIHYHHBI aaKHbHOro pagikana [122]. Ecau coennHeHHe, UMelo-
llee B HACBLIUEHHOM Kofdblle THAbHBIE paiukan (CLXXVII),
obnanaer cnabbiM, HO BCE 2Ke OTYETIHBBHIM MYCKYCHBIM 3aMaxoM,
1o Bbiciune romonori  (CLXXVIHI—CLXXX) auweunni 3ana-
xa [122].

w-L3ty u3g-L4Hg u30-Lsh;z
[H_?CU [‘/I3[‘0 CHJ[U [//3[0
(CLXXVII) (CLXXVID (CLXXIX) (CLXXX)

HHTepecio oTMeTHTH, YTO MYCKYCHHI 3amax COXpaHsiercss H
B TPHIIIK/IIYecKiiX npoussogubix nugana (CLXXX1—CLXXXIX),
26

COlepIKANX OT OJHOH N0 CeMH METHAbHBIX rpynnm [128—129].
Hanuuue 3anaxa y nofoGHEIX coeduHEHHEl, HMEIOIMX 3HaYuTeNb-
HBIl MOJeKyAsipHbIl BeC u codepxawux 18—20 atomoB yraepona,
TIPECTABNAET ONPEAEIEHHBIH HHTEPEC, TaK Kak OOGbIYHO MYCKYycC-
Hble BellecTBa HMEWT MAakcHMYM 17—18 aTtomoB yraepona.

(CLXXXI) L CLXXXID) (CLXXXHI)
(CLXXXIV) (CLXXXV) (CLXXXVD)
g
(CLXXXVIL (CLXXXVII (CLXXXIX)

&

H3 H310XeHHOTrO Bhillle MOXKHO 3aKJOUUTh caefytowee, [lns
TIOABJIEHUs] MYCKYCHOIO 3anaxa y npOH3BOAHBIX HHJaHa HEOOXO-
AMMO Hajmune 14—20 aTomoB 'yrnepoja, npu 3ToM Haunbojee
CilAbHBIN 3anax nabaljaercs y coennHennii ¢ 16—18 aromamu
yrnepona. Kponse T0ro, Mosieky/a HHIaHOBOTO cOefHHEeHHs JOJK-
Ha cozpeparb JHOO alMAbHYIO H 8TOP- WM TpeT-afAKHIBHYIO
rpynnbl B apoMaTiiyeCKOM KOJbLE 1 XOTs Obl OfHH  TPeTHYHEII
HJH 4eTBEPTHUHBII ATOM Yryepolla Kak COCTaBHYIO YacTb HECH-
UIEHHOro KOMbLA, JHO0 aUHAbHYIO TPYHNY I aJKHAbHBIH paninkan
B apoMarTiryeCKOM sizipe ¥ no KpafiHeii Mepe ABa TPETHYHBIX I1J1H
UETBEPTHUYNHBIX aTOMa yraepoja Kak COCTaBHble YacCTi HACHILEH-
HOFO KOJbILA.

K nauGonee BaxkubpM HHAAHOBHIM MYCKYCaM, MOJYYHBLIHM
NpaKkTHYeCcKoe NpiiMeHeHne, caenyer otHecTH mycken (CXLV) u
coctiinenne (CLXXIT), apasioueecs riaBHOi cOCTaBHON 4acTbio

. BHlllYCkaeMOro 3a pyfexom IAYIINCTOro BewecTBa — <«dauTtoni-

Ra».

HiinanoBbie coclinenns 061a1a10T TOHKIM MYCKYClibiM 3ana-
XOM, [oXOXKHM Ha 3anax MaxkpOHMKANYECKHX MYCKycoB (Hanpu-
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mep, Tu6eroqina). HecMoTps na TO, YTO no cuje 3anaxa WHAa-
HOBLIE MYCKYChl HECKOJIBKO YCTYNaloT MaKpOUHKJIHYECKHM coe-
JHMHEHHSAM, HCCJIEIOBaHHS B O6JIaCTH UHIAHOBBIX MYCKYCOB npel-
CTaBASAIOT HECOMHEHHBIi NPAKTHYECKH{l MHTEDEC, TaK KaK CHHTE3
X 3HAYHTEJIBHO Mpollle CHHTe3a MaKPOLUMKIUYECKHX COelHHEeHU .

III. MpoussoaHKle TETPasHHA

Kapnentep u Herep (1955 r.) {113] oGuapyxum, uro My-
CKYCHbIM 3anaxom obJjajaer M psai TIPOM3BOAHLIX TeTpaJuHa.
Pa6orbl no cHHTE3y MYCKYCHHIX Npenaparos nonobHoro Tuna
noayyuau ocobexHHo Oonblloe pa3BHTHE MNOCAe TOro, Kak ObIIO
YCTaHOBJIEHO, YTO NpPOH3BOIHbIE TeTpajuHa, obnajas XOPOILUHM
3anaxoM H OyAyuH CpaBHHTENbHO JErko AOCTYNMHBLIME, B TO K€
BpeMsi yCTOHYHBHI K BeTY u lwejqoyam [130—138). Haunyuiumit
MYCKYCHHII 3anax cpeid NMpOH3BOAHBIX TETPaJAHHA HMEET Coelu-

Henne (CXC), Beinyckaemoe 3a py6eoOM non Ha3BaHHEM «Bep-
caaua».

CHgCD

(cxc)

B cTpykType TeTpajHHOBHIX MYCKYCOB MOXHO HaliTH MHOTO
o6iero ¢ MyckycaMH MHAaHOBOro psilla. Kak npaBiLio, B 3THX
COCIMHEHHAX TPeTHYHblE HJH YETBEPTHYHHIE aTOMBl YIJEpoaa
TaKXKe SBJASITCA COCTABHBIMH YacTAMH HACHILLEHHOTO KOJbl(a,

a B apoMaTHYeCKOM s/lpe CONEPIHTCH aueTHibHas rpynna (xa-
npumep, CXCI u CXCII).

CH3 co : ; EﬁgCU CH3CU

(CXCD) tcxci) (CXCHD

Bo.iblioe 3Hayenie s NOABJAEHHS MYCKYCHOTO 3andxa HMeeT,
no-BHANMOMY, Hajiiyile aiKuaa B NoOJOXeHHn 6, Tak KakK coepi-
neune (CXCIII), B KoTOpOM 3TO MOjI0XKEIHE He 3aMelleto, JHile-
HO MYCKYCHOrO 3anaxa, MyCKyCHHI 3anax iicde3aer i npi 3ame-
He MeTHAbNO{ rpynnsl B noaoxennn 6 wa Merokcun (CXCIV).
Veeauyenie ankiabuoro saMmectutens [131], naxomswerocs B
nonoxennn 6, cnayana meckoabko ycunnsaer 3anax (CXC), a
3atem OpicTpo ocnabasier ero (CXCV, CXCVI).
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Ly CO CHy00 CH3CO
CHe0 N

(CXCIV) {CXcv) (CXCVI) (CXCVH)

Ilpu BBeeHHH B HACHIIEHHOE KOJBLO NATOH METHABHO{ Fpyn-
nbi (CXCVII) myckycnbiit 3anax Hab/foJaeTcss 1arKe npH OTCyTCT-
BHH ankuna B nosoxenun 6. Cjenyer OTMETHTb, YTO NpH HAJH-
UYHH JMlUB OJHOrO YeTBEPTHYHOrO aTOMa B ALETHJNPOM3BOAHBIX
TETPaNHHa MYCKYCHHIH 3anax He HabJMOAaeTcs; Npu 3ITOM He-
BaXHO, B KAKOM KOJlbLe HaXOIUTCs 3TOT YETBEPTHUHBIH aTOM yr-
aepopa. Tak, coemunenus (CXCVIH—CC) nuiuenbl MyckycHoro
3anaxa. Ilpw HaJHYMH BTOPOro TPETHYHOrO WJIH YETBEPTHUHOTO
4TOMa yryaepoja B HACHILIEHHOM KOJble Oo6pasyencs COeAHHEHHE
¢ cunbHbiM MYycKycHbiM 3anaxoM (CCI). Mutepecuo, yto anano-

CHy LD CHyL0

R — CH300

(CXCVIIl) R:CH;  (CC) (cci

(CXCIX) R:CpHg

THYHbIEC COeAHHEHNH, IIMeoullie TONMbKO OAUH ‘leTBepTHquiﬁ artoMm
VIJlepola B 1acblllCHHOM KOJbLE, HO coiepXaillye B apoMaru-
YeCKOM fiipe H3OMPONUJBHYIO HJAX TPeT-OyTHABHYIO Trpynmy
(CCII—CC1V), o6napamT cnabplM MyCKYCHBIM 3aM0aXOM.

CHyco COCHy cochz
(cci (CClIih (CClV)

npu HaJIuuiifl B HACBILIEHHOM KOJbLe HECKONbKHX MeTiiAb-
ubix rpynn (CCV—CCVII) Goabwioe BnusiHMe 113 HHTEHCHBHOCTH
3anaxa OKas3blBaeT HX B3aMMHOe pacnoJoxenue. M3 ynoMsmy-
THIX Tpex nsoMepnnx coeanuenuii xeton (CCV) nmeer caabuwii,
keron (CCVI) — 6onee cunbHbiii, a keron (CCVII) — uuDeH-
CHBHBIII MYCKYCHBIi 3amax. 3aMeHa ABYX WJH TpPeX METHJbIbIX
rpyin na 3Tibable (CCVII u CCIX) npiBoastT K HCYe3HOBE-
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Lh3 00 CH3 00 [H€0
(CCV) (CCVD) (CCviII

Hulo 3anaxa. Beepnenne Bropoir kap6onuseHoli rpynnu  (CCX)
Tak»e BbI3bIBAET HCUE3HOBEHHe MYCKYCHOrO 3anaxa; mnonobuoe
siBJIeHHe OTMeYasloCh Bhillle /151 MAaKPOUHK/IHYECKHX MYCKYCOB.

- - ’,0
CHy 0O ; LH3C0 ; LHz Lo '

(CCcvlD {CCIX) (ccxy

Kak 1 y uHIaHOBBIX MYCKYCOB, MnpH 3ameHe alleTH/bHOM
rpynnel ¢opMHABEHOI 00pasywrcss CcoefHHeHus, 06Jjafaione
CHABHBIM MYCKycHbIM 3anaxom (CCXI—CCXIII); npu >3T0M
3anax nocjeaHero CoeHHEeHHsI HECKONLKO ciabee, yeM y nepBhIX
asyx [136].

chno CHO ({1
Dj: )3@ Djj
‘ .

(CCXI . ccXIn (CCXIH

Takitn 00pasom, nosBaeHHE MYCKYCHOrO 3amaxa y npoii3Bo1-
HBIX TETPA/HA ClelyeT OXUAATh NPH HAJHUNH TeX e CTPYyK-
TYPHBIX OCOBEHHOCTEH, KOTOphle OTMeYalHCh BhULE AJA IIHI1AHO-
BEIX MYCKycoB. Hanbonee BaXKHBIMH YCAOBHSAMH 1Jfl MOABACHIS
MYCKYCHOTO 3anaxa y NpOH3BOAHBIX TETpasHHa ABAAKTCH HaJI-
une 15—18 aroMoB yraepoaa, auM/IbHOl K aiKHAbHOI IPYnN B
Gen3onbnoM sfpe v no Kpaiueil Mépe ABYX TPETHUHBLIX 111 YeT-
BEePTHYNIBIX aTOMOB YrJepopa, 113 KOTOPBIX Ol MOMeT OblTh
COCTABHOH YaCTbi0 HACHILIEHHOrO KOJbla,

ES ES

£

Ilpn paccaorpennn TETPA-HIHOBbBIX MYCKYCOB MOXKHO VIIOMf-
HYTb 1l HEKOTOpble TeTpaJonbl, obnanatouyie MyckycHo-6a.1b3a-
MHYECKHM 3anaxom. ]'Iepsoe CHHTE3INpOBaHHOe CoeAHHEHIle 3TO-
ro psaia (CCXIV) nnmeno cawjagaoBslii 3anax {139], a ero anaaor
30

(CCXV) — cBoeoGpa3sHblil 3anax ¢ MyCKycHboIM oTteHkoM [140]
Coepunenua (CCXVI—CCXVIII), noayveanbie nosiuee [141],
He 06.1a7a10T MYCKYCHBIM 3aMaxoM.

0 0
i W R ] — :i 'U' (30 'L'7
(CCXIV)  (CCXV) R=mpem-C,Hg (CCXVID (CCXVID

(CCXVI) R=mpem -C5Hy

¥ BCeX 3THX BELIECTB OTCYTCTBYIOT CTPYKTYpHEE OCOGEHHOCTH,
OTMEYeHHbIe [I/Isi HHJAHOBbIX H TETPaJHHOBEIX MYCKYCOB,

IV. Hpoeun3poausie GeH30Jsia, HE COAEpIKALUHE HHTPOIPYNIIbi

Kapneurepy u Hcrepy [142] yaanoce nosnyyuts NpOH3BOAHOE
GeH3ouia, He cOJepIKaliee HUTPOTPYNNH, Ho obnanawoulee TeM He
MeHee YCToHunBbIM MycKycHhiM 3anaxom (CCXIX). B cocras
3TOF0 COENHMHEHHS BXOAAT KapOoHuJpHAas rpynna H JBa Tper-
OyTUAbHBIX pajguKana.

CHnbHBIH MYCKYCHBIEl 3anaxXx HME€EeT W CHHTe3HPOBaHHBI But-
coM ¢ cotpynuukamu {143, 144] 3,5-Ou-rper-6yrunaueropenon
(CCXX), KoTOphiil 6/IM30K NO CBOEMY CTPOEHHIO K HHAAHOBBIM
myckycam, nanpumep, (CLIV).

cHo COCHs cock
= -
S G N
ch30

(CCXIX) (CCXX) (CLIV)

TakuM 00pa3oM, MOXKHO noJjarath, YTO HajHyue TETPaJHHO-
BOH nJM HHAAHOBOIl cHCTeMBbl He #ABAAETCH 00s3aTenbHbIM YCJ0-
BHEM [J5 NOABJEHIIA MYCKYCHOrO 3anaxa y COeHHEeHHH apoMma-
TITYeCKOro pAAa, JIMUEeHHBIX HuTporpynn. lIpucyTrcrBHe OAHON
NOJASPHOR TPYNNH I ABYX “eTBePTHUHBIX aTOMOB yrjiepona IHo-
CTaTOYHO A5 MOSBJEHHMsT MYCKYCHOIO 3amaxa Yy [pOH3BOAHBIX
6ensoua. :

Tak ke, KaK 11 Y HHIAHOBBIX Il TeTPaJTHHOBLIX MYCKYCOB, CHJIb-
HbIfi 3amax coxpausiercss Npill 3aMeHe AUETHJBHOIl Tpynnsl Ha
¢dopmuabhylo (CCXXI), Ho ocnaGesaer npi nepexone K COOTBET-
CTBVIOIUHM TpONEOHHIbEbIM  coepunenuan (CCXXII). Towmo-
JIori1 ¢ 66HblﬂllMll AUllJIBHBIMil rpynnal\m noyTil 1iait 0OSHOCTHIO
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JIUIUEHbl MYCKYCHOro 3anaxa (B YaCTHOCTH, COOTBETCTBYHOLLIil
usobytupocenon (CCXXIII) umeer auip ciaadblii MYCKYCHBIH
3anax).

cno L0CoHg u30-C3H,00
(CCXXI) fCCXXIN) (CCXXHi)

[Ipu cpaBHE€HHH 3anaxa JIByX H30MepHbIX KetToHOB (CCXX
CCXXIV) ormeueHo, YTO nepshlil, KaK yKashBanoch Boitie, 00Ja-
JaeT CHABHBIM 3anaxoM, TOrJa Kak ero H3oMep C 3aTpyAHeHHOH
ketorpynnoii (CCXXIV) npaxrtuuecku numed 3anaxa. Murepec-
HO OTMETHTh, uTO H3oMmepHuil anbperupy (CCXXV) umeer my-
CKYCHBI{I 3anax cpejHeil Cunbl.

CocHy [OCHy CHO
-+ <+
{CCxxy (CCXXIV) ICCXXV)

B oanom u3 Hemeuxux nateHToB [145] onucam CHHTE3 H30-
nponuabeH3anbaeruios, o00JafalonHX MYCKYCHHIM  3aMaxoM,
OJIHAKO CTPOEHHE MOJYYEHHBIX NPORYKTOB He OBII0 YCTAaHOBJEHO,
[lozanee Gwliio naiiieno [143, 146), uro cnabuii MyCKycHhii 3a-
nax umert 2,4, 6-tpunzonpomnaéensanpaeruy (CCXXVI) n ero
nzomep (CCXXVII), toraa kak COOTBETCTBYOIUMII aueToheHOH
(CCXXVIII) niwen 3anaxa.

< CHO cho LOCHZ
SN
. : T N
(CCXXVH) rccxxvim rCCXxvin)

TMosiBaeniie MyCKYCHOro 3anaxa y Npol3BOAHbIX 6ed30.a, Ji-
LIeHIBIX HHTPOrpYNI, MOMHO OXHAATh, Kak nokasaan burc ¢
cotpyanukamn [143], amwp B TOM cayuae, Koria KapOoHiibHas
rpynma Henocpe1CTBEHHO CBA3aHa ¢ apoMartiiyeckum sipon. Ila-
e nmpu yaajdenun KapOoHHJga Ha OJHY METHJACHOBYIO rpynmy

32

(CCXXIX) 3anax cuapHo ocaabasiercsi. pyroe ananorHusoe
coeguuende (CCXXX) coscem nuiueno 3anaxa®.

THp CHO CH=CHCOCHy
, ’l : LQ Y,
. H
(CCXXIXY (CCXXX)

3amena KapOOHUJBHOH TpYnnbl ApYFroil MOAsipHOH Trpyfinoit
(HUTPHABHOI uAM CNOXKHO3DUpPHOH) NPUBOAMT K OCA20JEHHIO
MYCKYCHOTO 3anaxa, a B psile CJy4yaeB H K NOJHOMY €ro Hcyes-
nHoeenuto. Tak, keron (CCXXV) obnapnaer, Kak YyKasbiBajoCh
Bbillle, MYCKYCHBIM 3aMaXOM CpejiHeil CHJbi, TOrJla Kak HHTPHJ]
(CCXXXI) umeer cnabhiii MyCKycHbiii 3anax, a COOTBETCTBYIO-
wHit cnoxuutii agup (CCXXXII) — ypespnyaiino caabeiii  3a-
nax anwb npn 150°C. B oranuue or kerona (CCXX), umerowero

CHO WY coocHy
(CCXXV) (CCXXXI) (CCXXXII)

CHJbHBI  MYCKYCHBI 3amax, ero aHajorH ¢ HHTPHJIBHOIM
(CCXXXIIT) n cnoxnosdupuoit (CCXXXIV) rpynnamu JulieHEr
MYCKYCHOTO 3anaxa.

Lochy v roocn=
== I = i
=2, SN
(CCXX) (CCXXXxHn (CCXXXIV)

Taknm 06pasoM, MyCKYCHHII 3anax MOXeT NOSBHTbCH Y NpO-
H3BOAHBIX 0€H30J1a, JHIEHHBIX HHTPOTPYNIl, B TOM CJy4ae, eciu
0€H30.1bHOE KOIbUO COAEPKHT OGBEMHBIE AJKIUJIbHbIE 3aMECTii-
TEAN W aueTHIBHYI0 HAW AJbAETHAHYIO TPYNNB, NpHYEM Mpej-
NOYTHTEIbHO B CTEPHYECKH HE 3aTPYAHEHHOM ZDIOKeHliH. 3aMena
aNbRernAHON WIH alUeTHNBHON TrPYNN APYTHMH NOANPHLIMH CpYyI-
namu (HUTPHABUON, CA0XKIO3(pIPHOIT) 3HAUYNTEAbHO Ocnabaser
1iJHI VHHYTOX@eT 3anax.

* HckalouenHen 13 31oro npasilia ABIRETCH 2-MeTid-8-enn.i-Holiet-7-ok-4,
ofaazaoumii, no coobuieHnio Jlaccepa,  3anaxom MYCKyCa H uHBeTa
{Seifen-Ole-Fette-Wachse, 86, 115(1960)).
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Caenyer OTMETHTB, YTO COBETCKHMH XHMHKamu B. M. Poguo-
uoeoiM, B. H. Benosnim n C. A. Kops [146] paspa6orau merton
CHHTE33 ABYX TPHH30NpOnua6eH3unoBbix cnupros (CCXXXV n
CCXXXVI). obaanawpimiux MYCKycHeIM 3anaxoM®, CoelmnHeHue
(CCXXXVI) naxonut npakruyeckoe HCMOJB30BaHHe B NapdioMe-
pHH H BbITYCKAE€TCs INPOMBIIEHHOCTEIO.

CHy OH CHpOH

(CCXXXV? (CCXXXVI)

TEPNIEHOLHKJIOTEKCAHOHbBI

TlepBbie cBejeHHst O MOJYYEHHH AYIUHCTBIX BEIECTB H3 TEP-
neHO(eHON0B — NPOAYKTOB KOHJEHCAUHM pPAasjHYHbIX TEPNeHOB
¢ ¢denonamu noseuauch B 1947 r. [147). [losnHee 6bi10 ony6Ji-
KOBaHO HecKoAbKO natenToB [148—150], B koTOpHIX OMMCHIBa-
JIOCH MOJIyYeHHEe H3 TepNeHO(MEHOJIOB HEKOTOPHIX TepNeHOHKIO-
reKcano/lOB W TepPneHOUHK/IOTeKCaHOHOB, O6G/afalouiMx Keapo-
BBIM, C2H[alOBBIM H MYCKYCHHIM 3aIaXOM.

CuHTe3y AYIUHCTHX BeLIECTB M3 TepHeHO(EHON0B NOCBAMIEHbI
paborei B. H. Benora u JI. A. Xeiipuua ¢ coOTpyaHHKaMH, Bbl-
NoJHEeHHbIE 33 MocleJHHe HeckoabKo JeT {151—169]. B sTtux pa-
60Tax onMcaH CHHTe3 psjia UEHHBIX AYIUHCTHIX BEINECTB, B YacCT-
HOCTH «MYCTepoHa», 06/1a1a101ler0 WHTEHCHBHBIM MYCKYCHBIM 32-
naxowm {153, 155].

H3yuenne 3anaxa pasnuydbiX TepreHOLUMKIOTEKCAHOHOB O3B0~
JIET CAenaTb HEKOTOpble BHIBOAM O 3aBHCHMOCTII MeXIy CTpoe-
HHEM M 3anaxoM B 3TOM psAy.

Muorue  TeprneHOLUHKJIOTEKCAHOHB  06J1afal0T  3anaxo
MYCKyCHOro  xapakrtepa. HanGojee  unTeHCHBHHII  3anax
umeet 2-mMeTHA-4-n3060pHuAUHKIOreKcanon (CCXXXVII), B Mo-
JieKysie KOTOpOro cofiepxutcs 17 artomoB yraepopa [158, 159];
ITOT KEeTOU ABARETCH HOCHTEJEM MYCKYCHOro 3anaxa MycTepoHa.
lopasno Gonee cnabbiM 3anaxom o6nafaer ero M3oMep ¢ Tepre-
HOBBIM pamukanoM B noaoxenun 2 (CCXXXVIII). Caabolil my-
CKYCHBIil 3anax oTmeuen Takke Yy 4-M3060pHHJILHKAOrEKCaNOHA
(CCXXXIX) 11 4-rpuunknoneunnunknorexcanona (CCXL), ume-
routnx 16 aromoB yraepona. Has 2,6-nuMeTni-4-u30G0pHHI-
wikaorekcanona (CCXLI) ¢ 18 aromamu yrjiepona xapaxtepei

* Coepnsetine (CCXXXV) snepsule ONKCaHO 8 OAHOM H3 HEMEUKHX AATeH-
Top [146a).

34

(CCXXXVIl: (CCXXXVIHI) (CCXXXIX) (CCXL)

caabeifi 3anax MyckycHoro xapakrepa {160]. Onuako cuna u xa-
pakTep MYCKYCHOro 3aflaxa QnpelessioTci He TONBbKO YHCJIOM aTo-
MOB yrjepofa, HO H CTPOSHHEM ' TepleHOBOTO palukaia. Tak,
CTOMKIIM MYCKYCHBIM 3aMaxoM 06Jafaet 4-MeHTH/ILHKIONCKCAHOH
(CCXLII), conepxauuir 16 atomos yraepona {170}

b

R2=
(CCXLI) (CCXLID -

Caepyer OTMETHTb, YTO Y BCEX TEPNEHOUHKIOreKCaHOHOB, 3a-
MELIEHHBIX B NOJIOKEHUH 4, 3anaX CHJbHee, ueM y COOTBETCTBYIO-
11HX H30MEpOB, B KOTOpbIX OOLEMHCTHI TEPNEHOBHIT paaHKan
pacnofioxed paiaom ¢ kerorpynnoit. OcniaGnenve 3anaxa npH k-
panupoBaHui KapOOHHJIBHOH TPYNNbl OTMEUaJoCh BhIlUE AJsi Be-
1eCTB C MYCKYCHbIM 3anaxoM, OTHOCSILUMXCA K APYTHM KJ1accam
coeJHHeHH.

[lpu sameHe u30GOPHUABHOTO pajdHKana HOPOGOPHUIBHBIM
NPOUCXOAHT W3MeHEHHE Xapakrepa 3anaxa. B 2-metTHnHop6op-
nuaunkaorexcanonax (CCXLIIT w CCXLIV) ¢ 14 aromamu yrae-
pona MycKycHbli 3anax coxpausiercs auwb y kerona (CCXLIII),
B T0 BpeMs KaK ero usomep (CCXLIV) obnanaer npuaTHbIM 3a-
naxoM ceexeil 3eneuu [165]. [Tpu nepexolle k HOpOOPHHJILHKAO-
rexkcanonam [163}, conepxautum 13 atomos yrnepoga (CCXLV u
CCXLVI), wMyckycunlii xapaktep 3anaxa 3HauyHTeNbHO ~OC-
Jabnsiercss ¥ CAabblii MYCKYCHBIF OTTEHOK COXpaHAeTCsi JiHullby
H30Mepa ¢ TeprneHoBpiM 3aMectHTesneM B noaoxenni 4 (CCXLV).

g R H .[,I g R.? —
R R3
(cexem) (CCXLIV} _(CCXLV) (CCXLVI)
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Taxkum 06pa3oM, MOKHO no.Jarath, YTO 3aMeHa B TEpPHEHO-
LU KJIOM€KCaHOHAX H300O0PHHIBHOTO palikaJa 6osee JIETKHM HOp-
GOpHH.IBHBIM PaJHKanOM NMPHBOAHT K M3MEHEHHIO Xxapakrepa 3a-
naxa u Nepexony OT MYCKYCHO-ApeBEeCHBIX K 0ojiee JIETKHM H
CBEXKHM 3anaxam.

TepnenouyKIOreKCaHOHB HMEIOT pAJ NPH3HAKOB, OOLIMX NJIst
BCEX BELLECTB C MYCKYCHBIM 3anaxoMm: LHKIHUecKas CTpPYKTypa
¢ o0uuM YyuCaOM aTtoMoB yraepopa 14—18, passeTBieHHBIH ad-
KHJIbHBIA 3aMECTHTENb, HANHYKE MOJAPHOH TPynnH, a TakKikKe Xa-
paKTepHOe I/ MYCKYCHBIX CoejnHeHuil ocnabyeHne 3anaxa npH
3KpaHupoBaHHH 3TOH rpynnbl. HMluTepecHo oTMeTHTD, YTO U 'y TEp-
MEHOLHK/JIOT€KCAHOHOB, KaK H Yy JPYTHX BELIECTB ¢ MYCKYCHbIM
3anaxoM, HabndpaeTcss yCHieHue 3anaxa NpH HarpeBaHHH,

BAKAIOYEHHE

HecMmotpsi na Gosbiloe pasHoo6pasue ONUCAHHBIX MYCKYCHBIX
COeHHEHUH, AaHHble O 3aBHCHMOCTH MYCKYyCHOrO 3amnaxa OT
CTpPOeHUS He ABJAITCA HCYEPNLIBAIOIIHMH H HMHOFAA CTOAb TIPO-
TUBOPEUHBH, YTO B HACTOsilee BpeMs Oblio Gbl NpeXAEeBpPEMEHHO
AenaTth obwHe 3aKJIOYEHHs MO 3TOMY BOMNPOCY.

Cnenyer oTMETHTB W OTCYTCTBHE OObeKTHBHOH OLEHKH 3anaxa
NYUIHCTHIX BELLECTB, YTO, €CTECTBEHHO, KacaeTcs M 3anaxa My-
CKYCHBIX coefuHeHuil. HacTo B JuTepaType NpHBOAATCA NPOTH-
BOpeuliBble CBEJEHHUS O CHJe H XapaKTepe 3amaxa ONHOFO H TO-
IO XKe MYCKyCHOro coeluHeHHs. ‘He HckloueHa BO3MOXHOCTE NO-
JIy4eHiist OTAeJIBHBEIMY HCCJAEeA0BaTeNsAMH MYCKYCHHIX TIpenaparos
PasJrHOl CTEIHH YHCTOTH. 3T0 TaKXKe 3aTPYAHSET BhisiBJEHIHE
RaKHX-1M00 OOUIHX 3aBHCHMOCTEH.

B cBoux paborax Burce [3] nonmrancs chenate o0uive BbiBO-
AH O MYCKYCHOM 3anaxe, CpaBHHBAasi MOJEKYJspHEIE MOJel
MaKpPOUHK/IHYECKHX MYCKYCOB H NpPOH3BOAHBIX OGen3dona, obiala-
IOLIHX MYCKYCHBIM 3anaxoM. Bce 3Tn BelllecTBa MMEIOT MJOTHO-
YakKoBaHHyw CTPyKTYpy, 6aH3KyI0 K chepuyeckoii. Burc BhCKa-
341 NpeanoJoNXKeHHe, YTO MOJEKYJsipHBIH BEC MYCKYCHBIX COeldH-
Hewnii 1o0axen 6nTh 200—300, crpyKTypa — C NJIOTHOI ynakos-
KO, HeOOXOOHMO TaKKe HajlHuyHe MOMAPHOIl rpyNnelL.

Cneayer OTMETHTb, YTO HEKOTOpbIE 'COEHHEHHS HEJb3s OTHe-
CTH HH K OAHON H3 PACCMOTPEHHbIX FPYNm, HanpHMep HEKOTOpHie
3aMeilenHtbie - 7 -0y THPOAAKTOHBI, 3anax KOTOPHX HMEET MYCKYC-
bt orrenok [171]. Hecmorps na To, uto mas 3Thx coedmuenil,
a8 TaKkme 151 pacCMOTpeHHBIX Bblll€ TEPNeHOUHKAOTeKCaHOHOB
1 CTepONAOB XapakTepHbl HEKOTOpble Mpil3HaKil, OTMEYEHHBE
bBurcoM kak THOnYHBIE N5 MYCKYCHBIX BEIECTB, TPYJIHO TOBO-
PUTb B 1aHHOM Cayyae O uva’ilyilll KOMOAaKTHOil CTPYKTYPHI.
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Ha naw B3rasi, o6uiue NpH3HakH, XapaKrepHble Ans COEAH-
HEHHfI ¢ MYCKYCHBIM 3aMnaxoM, CleaylomiHe.

Bce MyCKyCHBle BEUIECTBA HMeIOT, Kak npasujo, 14—18 aro-
MOB yr/1epoia (HCKJIIOueHHe COCTABJASIOT HHTPOMYCKycH).  Ilasi
MYCKYCHBIX cOeflHHEeHHfi 00sf3aTenbHa UHKJAHYECKast <CTPYKTYpa,
3710 CTPYKTYpa COLEPXKHUT ONUH (MAKPOLMKI/bI, HHTPOMYCKYCHI),
ABa (MHIaHBI, TETPajHHbl), TPH (TEPNEHOUHKIOreKCaHOHbI) HJIH
deThipe (CTEpOHABl) YIepOJHbIX nHKAa. He u3BecTHO HH OAHOTO
ALHKIHYECKOTO COeIMHEHHS € MYCKYCHBIM 3anaxom. B psane cay-
yaeB METHJIEHOBas rpynna LHKJIa MOXeT ObiThb 3aMEHEHa reTe-
poaToMoM (KHCIOpOJ, a30T, cepa).

Bce MyCKycCHBIe BelleCTBa COAEPIKaT NOJASPHYIO TpYIIy, yaule
BCEro KapGoHHJ uau HUTporpynny. Ha HHTEHCHBHOCTH MYCKYC-
HOro 3anaxa KapOOHUICOJepzauluX COedHHEHHII 3aMeTHOe BJHs-
HHe OKa3biBaeT 3KpaHHpOBaHHe Kapbouusa; npu 3TOM COERuHe-
HHSI C NPOCTPAHCTBEHHO 3aTPyAHEHHOH KapOGOHHJbHOIl rpynnof
o6aanaiotr 6oJee ciaabblM 3anaxoM.

Bonblioe 3naveHue sl NOSABAGHUS MYCKYCHOrO 3anaxa HMe-
10T HaJHyHe Pa3BETBJEHHOrO aJKHWJbHOrO pajukana (B Nnpous3-
BOJAHHIX apOMaTHYeCKOro psija), pacrnoJoxeHnue 3aMecTHTE/el
(0co6eHHO 3TO OTHOCHTCA K HPOH3BOAHBIM O€H3oaa), a Takxe
konopMaLHs MOJEKyaH (aKCHalbHOE H IKBATOpHAJIbHOE pacno-
JIOXKeHHe THAPOKCH/IA H TN COYJIeHeHHs B CTEPOMAX).

s MyCKYCHBIX BEHIECTB XapakKTepHbi yCHJeHHe 3anaxa npH
HarpeBaHHmn, a TakXe aHOCMHA — HEBOCNPHATHE OTAENbHBIMHU
JMOIbMH 3aliaXa ITHX BELIECTB.

&* Ed

Kax yxe ynoMunaJoch, MHOTHe CHHTETHYECKHE MYCKYCHI Ha-
WY npakTHyeckoe npumeHenue. TeMm He MeHee, CHHTE3 BeLIECTB
C MYCKYCHBIM 330aXOM, NOJY4YaeMbIX CPaBHIITEbHO HECHAOXHBIMI
METOIAMH 113 J€IUeBOF0 HeAe(UUITHOrG Chipbsi 11 He YCTyIalo-
LIHX NO CBOICTBAM NPHUPOAHBIM MPOAYKTaM, BCe elle OCTaercs
Bax<HOI npoBJemMoii XUMUH AYIIHCTHX BeLEeCTB.

Hecomuenno, paGOTbl Mo CHHTE3y MYCKYCHbIX coe I HeHHil
NpHBEIYT K NOJYYeHII0 HOBHIX JaHHbIX O CBf3H MEXAY MYCKYC-
HbIM 3anaxoM i CTPOEHHEM il ABATCA JajbHEHWIIM BKJaajgoM B
peuienue onuoii 13 uHTepecHeiilunx npobieM OpraifHYeckoil Xii-

MHH — npo6JaeMbl CBA3IT MEXIY XIMITYECKIIM CTPOEHHeM It 3a-
axoM.
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